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Abstract

The Mersin Chal Cemetery lies on the southern bank of the Esperu River,
southwest of Telajim village in Mehdishahr city, Semnan Province. It is
situated on the southern slopes of the Eastern Alborz Mountains, between
the desert regions and the Central Iranian Plateau on one side and northern
and northeastern Iran on the other. It lies along the ancient east-west
communication route, known as the Great Khorasan Road. Absolute
chronology analysis indicates that the cemetery dates to the Achaemenid,
Seleucid, and Parthian periods. This cemetery is highly significant, as it
represents the first Achaemenid site excavated in the Semnan region. It
highlights the Achaemenid Empire’s dynamics on a regional scale. Its
importance is further underscored by its proximity to the Qumis civilization.
In this regard, one aim of the third season of archaeological excavations at
the Mersin Chal cemetery was to identify and investigate burial practices
and to conduct biological anthropology studies. This study aimed to estimate
age at death, determine sex, and identify indigenous and non-indigenous
individuals buried in the cemetery through bioarchaeological research. To
achieve these objectives, the following questions were posed: (1) What
methods were used to estimate age and determine sex of individuals buried
in this cemetery? (2) How can indigenous and non-indigenous individuals
be distinguished? To address these questions, the study employed 87S1/86Sr
stable isotope analysis of tooth enamel samples from human remains in 12
of the 49 excavated graves at the Mersin Chal cemetery, along with SPSS
statistical techniques. Analysis of stable strontium isotope ratios in adult
male and female skeletons from the Mersin Chal cemetery suggests that
an indigenous community most likely used the site during the latter half of
the first millennium BC.

Keywords: Mersin Chal Cemetery, The Second Half of the First
Millennium BC, Mobility, Tooth Enamel, Strontium Isotope.
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Introduction

The strontium (Sr) isotope ratio is an important geochemical tracer
employed across various disciplines, including archaeology, ecology,
food authenticity studies, forensics, and more (Willmes et al., 2013:
763). In archaeology, Sr isotope analysis was pioneered by Erickson and
has since become a widely adopted method for investigating patterns of
human and animal mobility (Blank et al., 2018: 4). Strontium consists of
four stable isotopes: 84Sr, 86Sr, 87Sr, and 88Sr; 87Sr originates from the
decay of 87Rb (Dorado et al., 2012: 88). Analysis of strontium isotopes
in archaeological materials such as teeth and bones is a valuable method
for examining historical human mobility patterns (Willmes et al., 2018: 4;
Bentley, 2006: 135-136; Gregoricka, 2021: 20). This technique relies on
variations in strontium isotope ratios, which are shaped by local geology,
because the 87Sr/86Sr ratio differs among rock and sediment types (Price,
2015: 78). Certain rocks, such as basalt, contain low levels of 87Sr,
whereas others, like granite, are rich in it. In sedimentary rocks, the 87Sr
concentration is closely linked to geological age, reflecting changes in the
isotopic composition of seawater through time (Sottysiak, 2020a: 116).
Strontium isotope ratios vary with the bedrock type that forms the soil and
also differ between individuals consuming marine or terrestrial resources
(Katzenberg, 2008: 430). Through weathering, strontium from rocks is
released and incorporated into the cycles of soil, vegetation, and animals.
Humans, in turn, absorb strontium through their diet. Because strontium is
chemically similar to calcium, it substitutes for calcium in biological apatite
(bones and teeth), (Bentley, 2006: 141; Willmes et al., 2018: 4). Dental
enamel is widely regarded as the ideal material for examining prehistoric
human and animal mobility, owing to its greater resistance to diagenesis
and contamination than bone (Blank et al., 2018: 5). “The strontium
isotope ratio in tooth enamel reflects the bedrock geology of an individual’s
birthplace. In contrast, the strontium isotope ratio in their bones, together
with plant and animal remains and the surrounding bedrock, reveals the
environment the individual experienced during adulthood” (Goodarzi et al.,
2022: 61). This characteristic is useful for tracking mobility and changes in
geological environment. “If an individual relocates to an area with different
geological conditions or is buried in a new region, the isotopic composition
of their dental enamel will not correspond to that of the new location”
(Price, 2015: 78). This discrepancy enables the identification of individuals
as migrants based on differing 87Sr/86Sr signatures in their teeth (Bentley
et al., 2003: 474).

Discussion
Mersin Chal Cemetery, located along the southeastern shore of the Caspian
Sea, is recognized as “the first archaeological site from the Achaemenid
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period to be unearthed in this region of Iran. This discovery provides
valuable insights into the Achaemenid Empire’s dynamics at the regional
level” (Malekzadeh etal.,2023: 70). The Semnan region, historically known
as Qumis or Hecatompylos, once served as the capital of the Parthians
and was strategically situated along the Great Khorasan road of the Silk
Road. This strategic location underscores its historical importance (Sharifi,
2019: 145). The East-West Road of Greater Khorasan served as a vital
communication and trade route across the Iranian Plateau. It connected
Central Asia to Khorasan and extended along the southern slopes of the
Alborz Mountains, reaching Anatolia and Mesopotamia (Tahmasebi Zave
& Iravani Ghadim, 2015: 77). Qumis now lies within Semnan Province,
which makes the study of the Mersin Chal cemetery particularly significant
because of its proximity to the Qumis civilization area. This underscores the
importance of analyzing human bone data from the Mersin Chal cemetery
to gain deeper insights into the population diversity, encompassing both
indigenous and non-indigenous groups, of the communities that once
inhabited this area. The location of this cemetery on the Iranian central
plateau has long offered favorable environmental potential, supplying
livelihood resources. Its strategic position along the communication route
linking the East and West of the ancient world also played a crucial role.
These advantageous conditions occasionally led to population movements
and large-scale migrations into the region at certain times. In this study,
displacement and mobility refer to the presence of non-local individuals
within the community. “Being indigenous refers to individuals who have
remained in a specific area for an extended period without significant
migration during their lifetimes and have relied on native food resources”
(Goodarzi et al., 2022: 53). Twelve skeletal remains with first molars were
selected for strontium isotope analysis. This selection was because first
molar enamel forms prenatally and generally retains a stable chemical
composition over time (Price, 2015; Bentley, 2006; Hrncit & Laffoon,
2019: 3). Homogenization of sediment samples, chemical separation of
strontium, and measurement of Sr isotope ratios were carried out at the
Isotope Laboratory of Adam Mickiewicz University in Poznan. Strontium
stable isotope analysis indicated that, although two samples displayed
variations in their Sr ratios compared to the others, the evidence suggests
that most of the samples were likely of local origin.

Conclusion

In 2021, under the supervision of Mohammad Reza Nemati, three trenches
were opened during the third season of archaeological excavations at the
Mersin Chal cemetery. Trench C11, measuring 10 x 5 meters, contained
four graves. Trench D11, measuring 10 x 10 meters, yielded 17 graves.
Similarly, Trench E11, also measuring 10 x 10 meters, revealed 28 graves.
In total, these three trenches revealed 49 burials, all dating to the first
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millennium BC. A total of 12 rectangular pit graves were selected for
this study. These graves are comparable in construction, orientation, and
grave goods. Each burial is individual, with the skeleton placed supine
and oriented northeast-southwest. The remains are placed between vertical
stone slabs, with two stones marking the grave, one at the head and the
other at the feet. Recent radiocarbon (C14) analyses of human skeletons
from the Mersin Chal cemetery have revealed that the cemetery remained
in use during the late Achaemenid, Seleucid, and Parthian periods. The
environmental potential and strategic position of the region have played a
crucial role in maintaining cultural continuity there. Sr isotope analysis of
dental enamel from human skeletal remains at the Mersin Chal cemetery
indicates a distinct isotopic signature unique to the region, differing
significantly from those of other areas. Sr isotope evidence revealed that,
although two samples displayed variations in Sr ratios compared to the
others, the cemetery was likely used predominantly by the local indigenous
community during the second half of the first millennium BC. Moreover,
the discovery of iron sickles in the graves might suggest agricultural
activity in the region. Given the favorable climate and the biological
resources available in the Telajim area, it is plausible that the inhabitants
of the Mersin Chal met a portion of their subsistence needs using local
resources. Consequently, large-scale movement to procure food supplies
may not have been necessary. The similarity of burial practices and grave
goods in this cemetery to those in the nearby Qumis area strongly highlights
the indigenous culture and traditions of these people. There is no evidence
of external influence on the burial methods or grave goods in the Mersin
Chal cemetery. Overall, it can be concluded that most individuals buried in
this cemetery likely experienced no significant displacement during their
lifetimes and relied on a diet composed primarily of native, local resources.

Acknowledgements

This work is based upon research funded by Iran National Science
Foundation (INSF) under project No. 4003216. The research also has
been financed by the Polish National Science Center (Narodowe Centrum
Nauki), Grant No. 2016/22/M/HS3/00353. The authors wish to thank Dr.
Arkadiusz Soltysiak for his kind guidance and the Isotope Laboratory of
Adam Mickiewicz University in Poznan for strontium isotope analysis.

Observation Contribution
Throughout this research, the authors participated in consultation and
collaboration, making equal contributions to the project.

Conflict of Interest
All authors declare that they have no conflicts of interest.

\Archaeological Research of Iran




P. ISSN: 2345-5225 & E. ISSN: 2345-5500

pole 9 cwlool dasiasly uwlid ol 09)3 A
ul)_:l ‘ol)_eé} Uyl Sy o&zsls ‘ual_m.:]
(Jyme Blinng)

Email: bakhtiari_sahar@yahoo.com
pole o wlool buslasly uwlis lewl 59)5 Al
ol ol cydee oy o8ty ¢ Sl
o&l‘&s)_’ ;u_mL.wuL.wb EM9}J Rl
bl s SmS y Sambele

915l (Somge o «6)lide illie o gl
osle (are> u_";l%A::l?\) (%) Loy doe (et
il iy gl e pd dags 50 ey
AVF- ((FANE () (ol iy G\ g
https://doi.org/10.22084/nb.2025.29148.2666

9 i 20l u,mL..uul.uab bﬁ)f ;o.LC dolilnd
ul)_:l ‘ol.\.@m Ah.:_ﬁﬁ‘—;l-c% o&isly ‘LS)L‘”‘”

N (B)odiunss & Blate hitns ol Mol 3> @
ol b e g oty cllio ool 2B Ot .l
oolatl g5 yo g oddipiiiio pj (2l o dlie ol
oley by dlio 4 g dlitsl 3 bgydis (31 250t
sl oo 55 oyl )0 ke Ll
Creative Commons Attribution-NonCommercial
4.0International license (https://creativecommons.
org/licenses/by-nc/4.0/).

© The Author(s)

J& e USw (daxos (o>l
3¥a3l sty J3l 8y3 293 daud 5

B oxs Loy tosne @ Spwse S0 o B 5y LS yoew

&) https://doi.org/10.22084/nb.2025.29148.2666 :(DOI) Jluzsd dusliss
VFX/00/6Y 2 it ds Gy 5 AFo/oF Vo 1 6)S53L Gy s AFe¥/0V /oA ridlyyo 5o)s
(g allio g o5
VWYY oo

L RV=TN

-

2 slisg) (s yapl Bl dals )0 J gy olbwysS
50 S 3l linsS el sl a8 S )8 i liwsl oo g limget 5
Syivdlod g Jlois ;505 (g5 3l 9 Oyl (55550 0M g (s Gl Juolbn
csladlate ;5 J cymye liassS ol aBS8 (B 5l i bl 5o ol
sohalds yruws )3 9 (Sane slaylusls (i (darmecann; lafrusly L
enlodigily (S oluls 33ls) olinh lod Gyt db Byb bls)|
il gLy 1 liaysS ol 45 dmd e Lss e () Bial o lllas
a2 5o Sy 5l glinysS el 1 tecwl ad)S o J 8 oolinloyge (SISsl 5 Syl
Sl ensl sl dilain ;3 0 oslS  iiolen Aoy cylsl 45 cgs oyl
s95de ddlain o )3 (Lhialid yiliel (i Sl STy el an g 90
Cogan 351l ungd (Se3 895 do (S35 Judod ;800 (gguil g wil o
linysS (polid bl Lo GglS po Juad Slaal il (S sl o ol
sy sl sl lalllas g o das slbogs iy 5 (Lol (U prnsyo
o9 b (092 9 i (S (o eSS Bl ol gl ol 39
s 3o (ool Ol gy Slalllae bl by oS gl eiS L 9352
ASop s stne b g ylas _alb sy y3Sie Blual a slitad (sl 15,5 )5
R R UL Y JUSIPRBYCACES [PEWEE S PRwyisex S Q
0505 paseiis |y dnlllasd)ge adlate lodye 1392 b (o2 llsS o0 45552
i 3l ol L ol imgy 95 (slafony 0 (2sSEl (sl 5
Gssp2 (BTSHBOST) pomaslytol yanly Casgsal 5IU clalllne o itolegl Liboxs
s edswl Lli SPSS LS)LAT sla jogy olyonds Hlass sl sladiges
I8 asdllaedyge by Jla sy linsS B0ty 918 (B3 ¥4 5155 SNY (L]
ob sledScwl porusiliunl ok lacgign! coms Ul poluly e o
a8 S pasiie (s et lsieds (b e 0lisS 1l oy s
cslaxel> bse oasl i Jsl )l 290 s (o 5 0l sS ol 0ly Sl
] 039 (09

=l sl i Jgl 85152 po3 doss o pmipe iS5 lg S
pommihil GaIonl (lass slise (e


https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-0362-712X
http://orcid.org/0000-0001-9532-3002
https://orcid.org/0000-0002-4477-3684

/
VFod 15U Bygd (FA byloid U/% f""
° 4,9—%3)—? 0)95‘ ) d
\

.

Aol

Y: 3991489.190 4 X: 719131.920 Lr)l.».ﬁ]).&} Slase U JBW)A OL:-W);
ul.a.o._».! UL‘—”" u)&JLo_».: 9O R Mo uL_w).Q(w DM g ‘9)4,_»;]
9)4.;.»)] :\_31.‘5.)9) ) M dow Elis ] Y erla.‘i)l o Cowl odld chg
abgome ol 008 b prpe dbgoe (lwlid czgo g (o H5-Sie S
Juad yue9d g U_J9| W) @wa.w 9 wyr (VYA (<L5_§.Lo>) 9 «‘_5.31.{43)4:» b
(0315 SLo 313y gar baasgs WWAR 5 VAT (gla Sl 55 dbogoms oyl (sla spols
VYoo ‘_Jl_..u OL’.’_w,ati)J l_lbu.u.&:s).a L)—" £ g J_.a.‘a 9 (WYAY) Wl)&o.b 9 oJ‘}.S.La
Gy Lasy g (Voo) (tand Livydosme) (gwwyipw 4o ol 99 lawgs
& oo ObiwysS pos Juad (13 Ls bl (59855 by ploml (1))
ool (58158 sl dy il dw Voo Jluws o tans Liydoss (tawpspwds
Lol ;o8 ¥ sl ol 3o 48w dlsul ye BxVe slal 4o C11 dislys a8
m@uw;)}?\‘/\ (yo Yox Vo aL,uIL;)'_.u'Ell i_&sl)s)'l ,\_Jwam)}f\v
ul.‘.w);u_:] ASD‘QL;o ul.w.) VY u.a)f uLama.c lsul.».u W) ‘_raLwLu.u .)‘}L..o)‘uw
S yuogdde Lol .(Malekzadeh et al., 2023) couwl  iuolBuw 590 4o 3lxto
oldlas waﬁ)yﬁ )‘ d&wl/éslw 6[.!&0)5& 4o d_l:wo ‘_SLQ).Q(OM‘
Oy uL_w)ssu_al Ls:Lm.Jl dl.&:g».lguul S |)_~>| 4S5 (CYY¥) dJJaA Ls)lS.@lS
9 L;}l_w cwl}& )_‘>|9] dl_tbo)g.) o UL—“")9§U—" bwl)‘ ul_w.’ ‘4_.3)5
.(Nemati & Bakhtiari, 2025) () Ji.w) a)b ol

d_‘os.%.o u_;l ])JLu‘g».w] 04 u.uals))é dl.a).) ‘_;)_wup 4.:])5).) cul)_:])]
Malekzadeh) (a5 o lis ddhrio mhw o diebw (geslel b
Sy (b pilSa L uogd) oyliomw dilaio , S50 (g5ul (et al., 2023: 70
(il 8312) Sy olushs (oLl ohalis dsls y5 aS 00y il el
AYAA oy i) ol 009 ot (Soilyawl coaBe (glld g 090 488 I, 8
S8 3 - L] s it St L o i BoLs (V¥
Tahmasebi Zave &) 35S0 Juato (ol 9 (Heibl as 50 claogSars,
oy x8ly (yliaww il 80900 )3 usgd 039,0! .(Iravani Ghadim, 2015: 77
u.»._.o53 JPRERN] 5)9_> 4 Lri:.)f)_\a.))‘ wa_w)p UL‘—”’); Ao 13 sl
Ls"wl dl_tbo.)‘.) ddlas p«_«.o.!b‘).; 090 U"l ol MM)JB )L.m.:)_u
(ot § (o9 Cpno) (uxe2 985 (SLail ck> oy Ol
el 4558 (1515 AS el o yLa5 kbl oo aie ol 30 S Loy



N\

Sl 15 - 5
I/(g ) dt 5/ e 3l o LS L nmer (ol s oo o (5 i

/

Danglycnwl A S oo Jl e ol S Sl (Ll (g5
45 035 las S (St )5 ol (ol (olblis coaBse aSyyl
o 9 dnre obie bladay |y oY aesre ) sla sl o)lson
sLisd @y 9 By o (Ll ohals (65000 (65118 ¢l B By
33 o8 selaws basly s ol 11 sl 03,5, o Lugeo 42838 (olodye (sl cylils
S 03518 ((Lacyzlpe g Lacunes (ol als covge Lo 5l (olaany
sl 3BT oLl 3,15 412505 4 iols gl el 0o 4 tlato oy
o2l 30 93100 Jla pormye dbogme )3 (men (e alr dllls g popnslyinl
b o dnalr )3 (ogad 38l joian (S0 g (ol e late (iagh
ailw  SYeb eipalps ol Sw5 Job 5o Loyl 48 cowline b (1399 090
OV Voo ()18 a 5 (65)995) (AS163)S oo 00wl ogr (olid cYguame 3l

5 By homghy Blual cbiwly )0 gl Glabd 9 Glwy
25530 3Bl i el 9 o 0039 (V53 le 450008 7y hae (Sl
Slalllhe gk fennl oass plol (olayiall an (bl liv)sS ol 5
by g s b ol ez LI 483005 oy g om Al Lol
b @il 5T lalllae olly (Y Al o 0y 5 ¢ i 53 40 4o
a8 (13Ut liwl sla oglS 5l oasl comsds (Sjslon sLaols (o)
l asdllaedyge dilaie lodye 352200 L (052 0l 43552 g ramniye
L (o2 0lg5o0 pmmasliol ol lagogionl 5 U oLl $3505 jase ds
48 3503 o389 3503 G5Lusb ) Ul gy OlnysS GLSL 39 (o
alodgs y2loe 5 og (me Sy (S aalllaodyge ddlats LS L

L 48 el 00,28 @lados g9 5l jol> pongly (bl (g
51 oacel cowoay Sl (L ddlhe 4wt glwbews) 0S5
85> ) aslllas aSipl as angi L jlap 0 U iy iy (L b
Sden Sl g (2B il wlallas 4y Sto wlibglisbca;
b9 9 Cople ebwly Giemghy (ol 48 3505 ol les e colpli teeul
el Jsma> Sl dn a5 L 800 (go | ailb oo (025 ) o e
s g dslllae (o (sl o (Lol (sl Julows 4 (Ske gl ol )
9 Pli-hross Ghgy M bl oo ar S aslsn (celaraly (g bl
2l ggameyd e 8 plasys yols by s ol s (Al oy
Jolts (as @50 5Lo0y50 oMol (6510, 8 L homghy ol 48 400)8 ,Sike
gy sl oy 4o gl e )0 (el 5 (@ Bliolol ( Shae lillas
903 dnlss el Bl oled (gpSazen g Laools Julow 5 as

S (Flo
kS oliauingsy oLy S (87S1/86ST) p gansl ] gl (sld s



/
Vo (o335 b9 FA blait ﬁgf.%’/d 57
\

QwCal wd 4.4 Bronk Bamsoy (20211 05 dats from Beimar ot al (20200
Sequence
Bdundary Start Buyial _ﬁ
(Phase 1
R Date Mersin Chal, G5 &2_
R_Date Mersin Chal, G6 {&
R Date Mersin Chal,G7 Afes
R Date Mersin Chal,G12 A
R Date Mersin Chal, G20 e
R _Date Mersin Chal,G33 e
Bdundary End Burjal actine, |
~o066  1s00 1000 500 1BGAAD 501 1001
Modelied date (BC/AD)

@lallas yo .(Willmes et al., 2013: 763) 3guis g0 00lbiwl S93l8 Sy pole
A 5 0B Bpme (09l slp gy g ST s gpl Ul ki plisly
J=is ool 5 gl (oleals § Syo0 ddlhe (gl o)l gy SO
b cesgnl e (1o paailyiwl juais .(Blank et al., 2018: 4) cowl oais
3Lzl 87Rb  isblg 51 9 ol S35500]) 88Sr. 87Sr 9 84Sr, 86Sr, 87Sr ;]
(87S1/86Sr) p gyl 53930 }_3.11.3] .(Dorado et al., 2012: 88) d¢-id o0
o el gy SO (plssuwl 9 Laplisd) cwlisbuol sladiges
Willmes et al., 2018: 4; Bentley,) cowl 4338 ;o Lus! Sy Slwbas
L posalyinl Coggial wilynss 1,05 £(2006: 135-136; Gregoricka, 2021: 20
11 53 8TSH/BOST p gyl Cgginl Cumss .cwl laipe (Ao cwliis o)
o S 3l (B . (Price, 2015: 78) el crglazo by ¢ b S calise
(el aslen) ;500 B g 4448 87ST ool g9 L 3l (el ale)
Sley lynss JJods gy sl Kiw ;o At (18 87Sr Cggil bl
L Syo (ol cpuoy oy L sy 87Sr eclale (Lys ol gigil eoluSys 4o
i S A A poranslyiunl (sLagisil . (Soltysiak, 2020a: 116) ol
o S das oyl 1y g At cglite g 0 SIs dloul del a5 laisg
2510 3929 gl WS o A0 (i) polie 5l A8 (o181 Jolie 5o 5 Lo
So3lgn 131 50 b Kiw )0 9390 pgemilynl .(Katzenberg, 2008: 430)
G2b3l 9 580 gl 5 (Bl by S Asz S)ly g e Ol
wlio oberd ) k) ersilil 2580 Qo b gl g (olisady>
Lo daplgenl) (Ssloe bl )3 maadS (Kol L 5 bl o oS
Willmes et al.,) 3,las (Sdaslio 8y Slos gean 4 S ol wois o (Laylasd

CVF 3o 5y oals oxicwpd Hlaged 1) S
Nemati and) JU cpmpo OliwyeS sladiges

<« .(Bakhtiari, 2025: 175
Fig. 1: Calibrated age of the radiocarbon
dates from Mersin Chal Cemetery (Nemati
and Bakhtiari, 2025: 175).



N\

//u&df we  Jl e o UL Shmon olbasle 1 oK g (5 LS

/

Sy cawgys (Sl (a3 dole ¢l sl .(2018: 4; Bentley, 2006: 141
Py 33 yeS glpenl dy comi oy el Gl g @ Ulses 5 o Ll
ool olaylixe yuyinte 3| o -(Blank et al,, 2018: 5) cowl (Sogll ¢ 35500
Gl bl 5 Jsl ) dge claluss 0525« agigzl clalllas (gl cdSul
9955 S W55l i b9 50 e slapliss (Lige) JlisLus ol
Price, 2015; Bentley,) 3o yuis  ASyobdo o4l  oloouiv S5 el 51 o
p gamsyi] Cotginl cousy ol €(;2006; Hrnéit & Laffoon, 2019: 3
o5l s g bl o S8l g5 oo jn S Silss plass sl
2k K g (4555 (LS Ll 038 plon szl )3 parwilyinl
PV oo e hlSat 5 (63)955) (bl (JlosSyi g0 53 2,8 (S5 bayme
ldome) yble 5o (ol dle § S5 00 (b o Dl e danas
ol opee bl b (g 8e a0 s ,ST iy 040 ool oo
L ol slie slaogigil g (185 (siods S jo b g Jiie eoglie
olsxeaslyo,8 4les o lid ¢(Price, 2015: 78) «asylas cdillas woss ola S
bl it islize 87SI/S6ST clalasl gl iole s 45 gyalys
£ gaanss yan| ua_,fl)_,alxu 3TL o=lplo «(Bentley et al., 2003: 474) 5903
(Js) bl sl ylass Uides) ULMI =l sl gyl sliws 0 87S1/86Sr
.(Softysiak, 2020b) slo i |y Lacures jo ) (s als 5 Syo0 olss o
Lo oglie yram S Ly adlate 93 (i oSl @y 2o 8500 51 j5-lase
A5 cebldzrgs bob abb o (egd golie o e (M) Sl (giieoy
Loy (ool cyeo; y- L33l (3-blio 45 2l 53 posssliinl (9395l (Slcusy
o2t 3 S ol a0 olts |y (a2 LB colis it oLy
o=l parmslinl Qognl Ul pululyy Spo0 5 (ol le clillas clab)
3-8 31 5 el 58l IS oli o 5755 s ol o 45
el ol )5 Lnaiges a8 (gladlato olids o) Col p¥ o 5 dyos a5Sim
50 4S)sb len (Kasiri & Zand Karimi, 2017: 360) g aalllao closis
o o Bly Stiad laailas (69 e W (Sliwmg) 93 o0 osalin ¥ IS
ool o 5 155) 5 Al o g S5 ST it o i « Stasdunlo z oL 45
ol sLaeslis 48 ol el padeis S5 jloma >
! o S5sms Ll ol 5o d5ylS o a3l 8TSI/BOST Cap sy Londit s

210 )8 (e 390 3550 yobo ks parilyin] (ogignl wlllas L) adlaie

2 Eh B 0 ol g plsteinl sladises o)1 (5on! erbon Slallae
Mashkour et al.,) «cawl odis Jouus cwlids ylusl oy 9 (wlidygsls yliwl
E3 30 Lt 9 50 (S5 slao g (g3lwdituer Bua b eslallas (1.(2005

LS)lgjL“” Sgod u‘a—&“ J)—’” P)L—MW 4 L;’Lmby-w 0394y M3 o reL?L';I



36

36

35

35

35

31 (S .(Mashkour, 2003) «dismd (sobadl- clos| clowoai b (SuiolsS]
39 owbol s o5laan (gylaeldy ccanl (g)laeld « Sy 1 dite gty (W ogais
Mashkour & Abdi,) «caol 00,8 Lyl Ll SH035 H9ls sladl 5 xoles HlisLus
oSz oS g oyl sy (695 90 42 )5 dume SlasBl bguits oyl (2002
Joliss 30 suiig oS (sus) daast .(Mashkour et al., 2005) 395 o0 0dnline
(aaSS GuisgsS (29 Hlale 48 06 b o Syl alisko glgsl
Bernbeck,) 83l uiizeS 9§00 (dudizsS (Jhiuwedes (dnidgsS
sl lgsuinl Lla oo 3JUT 51 soliiwl b 4 i8S wlalae .(1992: 83
Bernbeck,) ¥g5 4.5 3 (Mashkour & Abdi, 2002) 4 id0g5 )0 (5y9-5l>
o 2 )2 813C 5 8180 sl gsaal 5 IUT ulaslys iz o 5 (1992
sy 5950 9 (Mashkour et al., 2005) (g,Lasw plie 4o Pb (had oS, >
<Ll ddllas e S (Mashkour, 2003) u")-f‘) o ) (fadigsS
QS)JU el ).~>| and 4o Lol .l 0092 J)}u 09.70 (W) SR> 90 L5)9JL>
87Sr/86Sr)|,\_.~b U}.:”.:‘)_JU J).i)g) Ls"‘"““"l LSLQW LgL!bu.)l}:UB 9
355l 30T 050l . uslard,S )18 a> 5350 Sl (slocdSnl LS (9
bbb emgy Glllas )5 s gy rmpdglie 51 (Se do poamsliiwl jlaob
Gl o ‘nbul OI)J)A)?S;\A .5)5\35) La dSL;JLtbu».a:s):w =y w0l J.;..\.u
iy Sl Sl g5 popmilynal Sl slaggisnl sJUT 55lusls
Kasiri & Zand Karimi, ) Ya¥ « )], |So 5 o00)S855) jupd 39S dame oy lpac
o g pgumdlyianl Jlaob sldgigil 5JUT(2017; Ahmadzadeh et al., 2024
Slrbignd) dms Sl dbge aluas lsS )5 esied b (05 23]
(Ahmadzadeh Khojasteh et al., 2020 )Y 2% s .0le 5 (yniSo035,80) yoiislyu
bge (S0l by (Slus! Sl 55 poraslinl lasl (slacgisil Ghoxiu s

(oo ey hlSo 5 (435955 osd oot

J&rwyo linwys
C11, DI1,) 4l dow el gy linysS (mslids il (Lo o5l Jobo )

Olomws bian] i cyaoj Aol Y S
e S0y L A5 gladlaie ¢ylgmen 3bls g
Jcrmiys licwygS B3guee 0l yaseins

<« .(http://www.ngdir.ir) <ol
Fig. 2: Geological map of Semnan Province
and adjacent areas. The green area marks
the Mersin Chal Cemetery boundary (http://

www.ngdir.ir)



N\

S,

/

1l camwye OlwysS (BlSare5 1Y Sl B
Sy Ly glS g Juad sl aiilys CapaBge

(Yoo (o) Sl 0l aswino (i
Fig. 3: Topographic map of Mersin Chal
Cemetery. Third-season excavation trenches
are marked in blue (Nemati, 2021).

e 3l G o (IS Ly o olaasle 1 IR0 g (6, ity

ABCDEF Lokt

Kot ol

G ol

] N
SHAR

U
‘5\
= 16500\\\\\\\%: =

———— leSps N NS

A

Legend

Female
Male F—_—

IS Lastae o8 Jls pansyo 50 (Y JSii) dis ool dlo g pe Jloois ;o (E1L
Cyguods Lo 1805 dad g 0 0ddLiie lglyd (clacqolive 5 il 48 o
ol o plosl cilodis 0315 )1,8 (gogas S s 58 )8 9 By gl jo S
ol axb)S 15 5 bl lsied ol (s i g o (YL )2 b St iz 9
o Cewd yuo g 458,548 89505 0 Less 5 ol p oo 3L 3l cyguo o L oyib s
alsreds Slosl Lo a1 yo (¥ JSa) Wledgs cglase ,50SG L Lab g
ol od 0015yl 8 Lab 5 bacewd 5 90,5 ccdSwl yus (YL 5555 (50 Lla
el 5 ol s Bl (0 JS8) il o i oyl s LS
8193 3 Iz rrmiye dlogomo by SISl Sshs sloo90 55 pung Abogme s (0L
Malekzadeh et) E11 &2ly5 30 YY 08 Jlaw Byl ( Jlie (gl c05)ld  iialsea



Vol 5.@—%3}—}% 3)33 A E)u

Sl Boy b g cowl  diolses )90 ;0 Jl puuwpe 4line (al., 2023: 61-Figd
azsls )5 Y8 445 (Stronach et al., 2019: 22-Fig. 8: 4) D11 dzslys jo ¥ )5S
Stronach et al.,) E) i.:ul)s)a V)5§‘(Stronach etal., 2019: 22-Fig. 8: 4) E11
Stronach et al., 2019: 22-Fig.18:) E11 &zly5 )5 YA 568 «(2019: 22-Fig. 18: 33
«3b; calus (Stronach et al., 2019: 24-Fig. 10: 16) D11 daslys )0 V¥ 65 (37
Jolts 05 5 § po ol i 31 (558 celotl syl (uogd s gl Jlins 4o
ol oSl s cope S ld ) B S5 s (S sl
Cledl iy o 107 JSob) Al o g8 g A S5 ppeayitSSl el coylsngS
losl cilio capn jo 185 &8 (Bus (S w,&u»}lomwu

(Voo ¢ Stand) 5D oo 63y IS4 Laoygo

/7
S
AN

D.11-Con 306- Gr.4 D.11-Con 313- Gr.11 E.11-Con 320- Gr.18 E.11-Con 325- Gr.23

D.11-Con 316- Gr.14 D.11-Con 317- Gr.15 E.11-Con 326- Gr.26 E.11-Con 330- Gr.28

/¥ /@

E11-Gr7

DGy D11-Gri4

v @ /@9

a——;s

E11-Gr26 E11-23 E11-Gr28

OliawysS dallhe 30 youd :F D A

oo o Foxd) Sy
Fig. 4: Studied graves of the Mersin Chal
Cemetery (Nemati, 2021).

350 y9m3 (Jliwr Bgpbs 51 (gl 20 JS
«.(Y¥oo (sond) dlew}o OM); P [1299
Fig. 5: Pottery assemblages from the Mersin
Chal cemetery (Nemati, 2021).



N\

=R 5)\}

/

Lol 9 Layl3dl Sl 31 (lodnss 15 JSiv P
Je o bS5 oael Comday (518
A(Y¥oo ¢ o)
Fig. 6: Metal weapons and sickles from the
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Chal cemetery (Authors, 2023).
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Tab. 1: Strontium isotope results from dental
enamel of Mersin Chal human remains

(Authors, 2023).

Number ID T.T.R | Context | Grave Sex Age | Tooth | Sr_value Error
1 IH-885 | DIl 304 2 Male >45 | LRM1 | 0/708464 | +0,000015
2 IH-886 | DI1 305 3 Male | 40-45 | LRM1 | 0/708406 | + 0,000012
3 1H-887 D11 306 4 Female | 40-45 | LLM1 | 0/708349 | +0,000010
4 1H-888 | DIl 313 11 Male | >45 | LRM1 | 0/708200 | +0,000010
5 1H-889 D11 316 14 Female | >35 | LRMI | 0/708299 | +0,000010
6 1H-890 DI11 317 15 Female | 35-40 | LRM1 | 0/708195 | +0,000010
7 IH-891 Ell 305 3 Male | Adult? | LRM1 | 0/708358 | +0,000010
8 1H-892 Ell 309 7 Male 45-55 | LLM1 | 0/708361 | +0,000010
9 1H-893 Ell 320 18 Female | Adult? | LRMI1 | 0/708329 | +0,000010
10 1H-894 Ell 325 23 Female | Adult? | LRM1 | 0/708333 | +0,000011
11 IH-895 Ell 328 26 Female | Adult? | LRM1 | 0/708475 | +0,000011
11 1H-896 Ell 330 28 Male >50 | LRM1 | 0/708436 | +0,000010
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Fig. 8: Distribution range of strontium isotope
values in human remains from the Mersin
Chal cemetery (Authors, 2023).
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Fig. 9: Mean and standard deviation of
strontium isotope ratios in human remains
from the Mersin Chal cemetery (Authors,
2023).
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Tab. 2: Mann-Whitney U test of strontium
isotope values in human remains from the
Mersin Chal cemetery (Authors, 2023).
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Test Statistics®
ST

Mann-Whitney U 9.000
Wilcoxon W 30.000
z -1.441
Asymp. Sig. (2-tailed) 150
Exact Sig. [2*(1-tailed Sig.)] 180b
Exact Sig. (2-tailed) .180
Exact Sig. (1-tailed) .090
Point Probability .024
a. Grouping Variable: sex

b. Not corrected for ties.
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Ranks
Mean Sum of
sex N Rank Ranks
Sr Male 6 8.00 48.00
Female 6 5.00 30.00
Total 12
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Tab. 3: Mann-Whitney U test of strontium
isotope values in human remains from the
Mersin Chal cemetery (Authors, 2023).
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Tab. 4: Standard deviation of strontium
isotope ratios in human remains from the
Mersin Chal cemetery (Authors, 2023).

Descriptives
95% Confidence Interval for Mean
87S1/86Sr| N Mean | Std. Deviation | Std. Error [ Lower Bound Upper Bound | Minimum | Maximum
Male 6].70839183 .000069171 | .000028239 70831924 70846442 | 708299 .708475
Female 6(.70830900 .000094537 | .000038594 .70820979 70840821 | .708195( .708436
Total 12 | .70835042 .000090047 | .000025994 .70829320 70840763 | .708195[ .708475
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Fig. 10: Mean and standard deviation (SD+2)
of strontium isotope ratios in human remains
from the Mersin Chal cemetery (Authors,
2023).
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compared to local plant samples (Authors,
2023).
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