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Breve rapporto degli scavi 2014-2015
Seyyed Mansur Seyyed Sajjadi

During 2014-2015, the researches of the Iranian archaeological expedition were
concentrated on several fieldwork and researcher activities, mainly focused on (1)
geophysical investigations, (2) excavations in the Central Residential Area, (3) excavations
in the Graveyard, (4) anthropological and (5) paleo parasitology studies, (6) restoration
and finally (7) the creation of a new database system for cultural material collection. A
total of 1800 square meters have been excavated, including around 1100 sq. m. in the
Central Residential Area and five trenches in the graveyard (500 sq. m.). The excavations
in the Central Residential Area were in 5 different sectors (23, 24, 25, 26 and 27), and
mainly in Workshop 26, where a geo-archaeological studies and a short archaeological
survey on the surface have been carried out. In the same years, the Necropolis area has

been investigated allowing to identify three different types of graves (on a total of 10): 8
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simple pits; 51 bipartite graves, 2 catacombs and 5 undetermined types. In a very general
introduction, the pottery assemblage is mainly constituted by painted cylindrical jars,
gray ware bowls and pear-shaped beakers, all typologies well inserted in the cultural
horizon of Shahr-i Sokhta. In the same archaeological contexts incense burners, bronze

mirror, a small clay firebox and alabaster vessels were found.

Le ricerche della spedizione archeologica Iraniana nel 2014-2015 sono state
concentrate in diverse attivita di ricerca principalmente mirate a (1) prospezioni
geofisiche, (2) scavi presso la Central Residential Area, (3) scavi presso la necropoli, (4)
studi antropologici e (5) paleo-parassitologici, (6) restauro e, infine, (7) alla creazione
di un sistema informatico di raccolta dati. Un’area complessiva di 1800 m.q. é stata
scavata, inclusa la Central Residential Area (1100 m.q.) e 5 trincee presso la necropoli
(500 m.q.). Gli scavi della Central Residential Area sono stati svolti in 5 diversi settori
(23, 24, 25, 26 e 27) e principalmente presso |’ Area 26, dove una survey preliminare e
una prospezione geo-archeologica é stata svolta. Negli stessi anni, anche la Necropoli
e stata indagata, permettendo di identificare tre diverse tipologie di tombe (su un totale
di 10 conosciute dai precedenti interventi di scavo): 8 tombe a fossa, 51 tombe bipartite,
2 “a catacomba’ e 5 indeterminate. La ceramica raccolta consiste, genericamente, in
painted cylindrical jars, gray ware bowls e pear-shaped beakers, tutte tipologie ben
radicate nell orizzonte culturale di Shahr-i Sokhta, dagli stessi contesti provengono

anche incensieri, uno specchio, una scatola in argilla e vasellame in alabastro.
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L’espansione urbanistica durante Shahr-i Sokhta IV
Hossein Moradi

Shahr-i Sokhta is one of the larger Bronze Age sites on the Iranian Plateau. According
to the excavations carried out at Shahr-i Sokhta since 1968, four periods have been
identified in the cultural sequence, in which the 1V period represented the last phase of
occupation of the site (ca. 2000-1800 BC). In the past, some archaeologists suggested
that during this period the settlement area decreased, only represented in the south-
eastern part of the city where the so-called “Burnt Building” was identified. However,
the recent excavations at Shahr-i Sokhta, led by Iranian mission after Islamic revolution
(directed by S.M.S. Sajjadi), have revealed, despite of previous opinions about the fall
of Helmand civilization, a wider presence of the IV period, mainly in the central and
northern part of the site where huge buildings with IV period related material were found.
The buildings n. 1, 5 and 20, located in the northern and north western part of the mound,
and the buildings n. 26 and 28, in the central quarter, seem to be a clear evidence on the
diffusion of Shahr-i Sokhta settlement between the end of Third and the beginning of the
Second millennium BC. These recent discoveries on IV period at Shahr-i Sokhta allow us
to build up new hypothesis about the settlement life and its socio economic implications
in the Bronze Age Sistan.
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Shahr-i Sokhta é uno dei piu grandi centri dell Eta del Bronzo sull altopiano iraniano.
Sulla base degli gli scavi svolti a Shahr-i Sokhta dal 1968, sono stati identificati quattro
periodi nella sequenza culturale del centro, con il IV periodo che dovette rappresentare
["ultima fase di occupazione del sito (ca. 2000-1800 a.C.). In passato, alcuni archeologi
hanno suggerito che durante questo periodo ['area occupazionale subi un forte
ridimensionamento perché conosciuta solo nella porzione sud-orientale della citta dove
fu identificato il cosiddetto “Burnt Building”. Tuttavia, i recenti scavi a Shahr-i Sokhta,
svolti dalla missione iraniana diretta da S.M.S. Sajjadi, hanno rivelato, nonostante le
suddette convinzioni, una pin ampia presenza del periodo IV, principalmente da cercare
nella parte centrale e settentrionale del sito, in cui sono stati trovati edifici di una certa
importanza con materiale da datare l'ultima fase dell insediamento. Gli edifici n. 1, 5
e 20, situati nella parte settentrionale e nord occidentale del tepe, e gli edifici n. 26
e 28, nel quartiere centrale, sembrano, infatti, essere una chiara evidenza dell ampia
diffusione dell 'insediamento tra la fine del Terzo e l'inizio del Secondo millennio a.C.
Queste recenti scoperte ci permettono di costruire nuove ipotesi sulla vita del centro nelle
sue fasi terminali, supportando piu articolate considerazioni socio-economiche sull ’Eta
del Bronzo sistanica.
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Vasellame in alabastro di Shahr-i Sokhta e la sua relazione con
Shahdad e Tepe Yahya
Ramin Mohammadi Sefidkhani

According to the data obtained during the archaeological excavations at Shahr-i
Sokhta, this site was one of the most important center for stone manufacturing production
during the Third millennium BC. Marble/alabaster products were found both in graveyard
and residential areas of the site allowing to suggest a their daily and, at the same time,
funerary ceremonial use. In this perspective, the studies on this kind of artefacts have
wider historical implications regarding mainly the societal transformations intra-situ.
This paper tries to give a statistical description of artifacts discovered in the cemetery,
and a suitable model for classifying the above vessels.

169 among 737 excavated graves of Shahr-i Sokhta, have permitted to known a total of
214 marble vessels, divided into 4 functional groups (with related subtypes according to
their size): bowls, mortars, legged cups and special forms. One of the aim of this paper
is to identify possible foreigner productions and to identify new comparisons in other
neighboring sites of Shahr-i Sokhta.
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Sulla base dei dati raccolti dalle campagne di scavo archeologiche svolte, Shahr-i
Sokhta fu uno dei maggiori centri per la produzione di manufatti in pietra durante il
111 millennio a.C. Prodotti in marmo/alabastro furono rinvenuti sia in contesti funebri,
sia presso le aree residenziali del centro permettendo di credere ad un loro uso sia di
tipo giornaliero, sia per cerimoniali funerari. In questa prospettiva, gli studi su questa
tipologia di artefatti ha pin ampie implicazioni storiche, principalmente concernenti le
trasformazioni sociali intra-situ. Questo articolo prova a fornire una descrizione statistica
degli artefatti in marmo/alabastro scoperti presso l’area cimiteriale e, allo stesso modo,
a proporre un nuovo modello per la loro classificazione.

169 delle 737 tombe scavate a Shahr-i Sokhta hanno permesso di conoscere
complessivamente 214 vasi in marmo, divisi in 4 gruppi funzionali (con relative sotto-
tipologie): ciotole, mortai, coppe con piedi e forme speciali. Uno degli obiettivi di
questo articolo é anche quello di riconoscere produzioni straniere e identificare, quando
possibile, nuovi confronti in altri centri prossimi a Shahr-i Sokhta.
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Analisi statistica delle figurine in argilla da Shahr-i Sokhta

Saiid Parsaiian

Most of figurines of Shahr-i Sokhta have been found in the filled layers of inhabited levels
of the site. No figurine is found in the graves, does not allowing deeper evaluations on
funeral traditions and beliefs of the Shahr-i Sokhta inhabitants. The aim of this article
is to present 384 figurines out of 871 pieces found during excavations of Shahr- Sokhta.

La maggior parte delle statuette di Shahr-i Sokhta sono state trovate nei livelli
occupazionali del sito. Nessuna figurina ¢ stata trovata nelle tombe, non permettendo
valutazioni piu approfondite sulle tradizioni funebri e sulle credenze degli abitanti di
Shahr-i Sokhta. Lo scopo di questo articolo é di presentare 384 figurine su 871 pezzi

trovati durante gli scavi di Shahr-Sokhta.
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Le caratteristiche della formazione culturale nella piana del Sistan
Samira Sheikhakbari Zadeh

Cultural feature is derived from culture and defined as the interaction between the nature
and human beings during a period of the time. Similarly, culture has played the major
role and the nature has done the minor one. Therefore, the cultural feature is made up of
these two mentioned elements and it is crystal clear in Sistan plain. The purpose of this
essay is identifying the main properties of cultural features formation of Sistan plain. It
is a descriptive research written through library studying, describing, and analyzing the
data. According to the drawn conclusions of the present study, the cultural, economic,
and social behavior of the local people is determined by several issues including: safety,
water resources, and geographical elements. These issues have had an important role in
the formation or destruction of the civilizations. Shahr-i Sokhta is the main site of these
transitions.

1l concetto di cultura e definito come l'interazione tra la natura e gli esseri umani
durante un periodo del tempo. Allo stesso modo, nel Sistan le prerogative culturali appa-
iono segnate da questi due principali elementi. Lo scopo di questo saggio é identificare
le principali caratteristiche della formazione culturale del bacino del Sistan. Sulla base
di quanto proposto, il comportamento culturale, economico e sociale della popolazione
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locale sembra essere determinato da diversi fattori, tra cui, principalmente, la sicurezza,
le risorse idriche e la conformazione geografica del territorio. Questi aspetti ebbero un
ruolo importante nella formazione e/o nella distruzione delle civilta del Sistan, di cui
Shahr-i Sokhta rappresento il centro maggiore.
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L’uso della fotogrammetria a corto raggio in archeologia

Media Rahmani e Saiid Parsaiian

One of the most effective and revolutionary approach to the studies and researches in the
field of archaeology is the use of new technologies and digital equipments in data analyzing.
The aim of this article is to present new methods for collecting the archaeological data,
as well as the reconstruction of vertical sections using 3D photograph models applied to
the stratigraphy of Workshop n. 30 at Shahr-i Sokhta.

Uno degli approcci pin efficaci e rivoluzionari agli studi e alle ricerche nel campo
dell’archeologia e ['uso di nuove tecnologie e apparecchiature digitali nell analisi dei
dati. Lo scopo di questo articolo e quello di presentare nuovi metodi per la raccolta
dei dati archeologici, nonché la ricostruzione di sezioni verticali utilizzando modelli di

fotografia 3D applicati alla stratigrafia dell 'area 30 a Shahr-i Sokhta.
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Nuovo Data-Base Management System a Shahr-i Sokhta, Iran orientale
Hosein Sarhaddi-Dadian, Abdolkarim Shadmehr, Jalal Farzami e Seyyed

masoud Tayefi

The article tries to provide for the first time a database system for the Burnt City (Shahr-i
Sokhta) archaeological data. After the Iranian Revolution since 1997, the second round
of exploration of the burned city, has brought a huge amount of information, data and
cultural material. These objects have been found in a wide variety of material such
as mud, wooden, bone, metal and stone, discovered continuously throughout fourteen
seasons in different parts of the site. Part of these objects, due to their characteristics,
has been delivered to the relevant museums and institutions for their preservation, and
most of them are kept in depots of various departments. Although these objects are not
exposed in the museums, they allow us to collect a lot of information for understanding
the cultural processes of Shahr-i Sokhta, the lives of people, the methods of making tools
and objects, the sources of raw materials. Other experimental studies and statistical
analysis applied to these objects will be able to open new fields of research, allowing,
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at the same time, the prevention and their restoration. According to this introduction,
the creation of a data system has been implemented with the use of a MYSQL database
management system in a PHP programming language. Accordingly, in the form of two
plans of documentary design and updating systems, 19.000 archaeological items, 4.000
rocky and mud materials, 550 human skeletons, 350 plant specimens, 400 specimens of
animal bones, 300 specimens and 13.400 pieces of pottery have been registered. One
of the important features of this system is the ability to define the exploration staff in a
different chapter and the availability of various restrictions and limitations based on the
roles and responsibilities of the users.

Questo contributo cerca di fornire per la prima volta un sistema di raccolta dati per gli
scavi archeologici di Shahr-i Sokhta. Dopo la rivoluzione iraniana, nuove indagini sul
campo a Shahr-i Sokhta hanno portato una grande quantita di informazioni. Questi og-
getti, molti di loro in argilla, legno, osso, metallo e pietra, sono stati consegnati ai relativi
musei e istituzioni per la loro conservazione. Sebbene questi oggetti non siano esposti al
pubblico, ci permettono ugualmemte di raccogliere molte informazioni sugli orizzonti
culturali di Shahr-i Sokhta, sulla vita delle persone, sui metodi di creazione di strumenti e
oggetti, sulle fonti delle materie prime. Altri studi sperimentali e analisi statistiche appli-
cate a questi oggetti saranno in grado di aprire nuovi campi di ricerca, consentendo, allo
stesso tempo, la prevenzione e il loro restauro. Sulla base di quanto scritto, la presenza di
un sistema informatico e stato implementato con l'uso di un sistema di gestione dati MY-
SOL, con linguaggio PHP. Di conseguenza, su due livelli di progettazione documentaria
e con relativi sistemi di aggiornamento, sono stati registrati 19.000 reperti archeologici,
4.000 materiali rocciosi e argillosi, 550 scheletri umani, 350 esemplari di piante, 400
esemplari di ossa di animali, 300 campioni e 13.400 frammenti di ceramica.
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Un nuovo studio archeologico e archeometrico sulle analisi delle pietre
semipreziose di Shahr-i Sokhta
Seyyed Iraj Beheshti, Yasin Sedghi, Seyyed Mansur Seyyed Sajjadi

One of the most important materials coming from Shahr-i Sokhta are various forms of
precious and semi-precious stones and jewels. Archeological evidences suggested that
the people of Shahr-i Sokhta had trade and cultural contacts with the east, west and north
civilizations during the Bronze Age period. Several materials and objects which have been
collected through the excavations conducted in different years confirm this preliminary
assumption. Besides, the materials found in the main parts of this city, including its
cemetery and Yadmani region, and several evidences of industrial workshops for cutting
and primary production were identified in the area surrounding Shahr-i Sokhta, in which
cutting tools, crude stones, unfinished and finished beads were found. According to the
study carried out by the authors on 345 stone pieces obtained from the archeological
excavations at Shahr-i Sokhta several sets of necklaces, beads and stones have been
studied. The stone jewels were made of various materials including azure gems, opal
(opal blue, red, yellow, smoky, soleimani and rhinestone), chlorite, turquoise (blue and
green), limestone, flint, jasper, marble (calcite and aragonite), quartz, green tuff, and
nectar, although also a number of beads made of gold, glazed baked clay and glass as well
as gold-plated beads were identified. This collection includes intact stones, unfinished
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beads, blades, appendages and un-raw stones with different usages, in various types
and sizes. On the basis of archaeological investigations of these above stone gems, the
scientific and laboratory study of the samples carried out archaeometry analysis using
thin-section microscopy, scanning electron microscopy equipped with X-ray Spectroscopy
(SEM-EDX), Raman spectroscopy and X-ray fluorescence portable (pXRF) methods. The
structure of the examined beads and stones in each group revealed that these materials
have similar structure and composition.

Uno dei materiali pin importanti provenienti da Shahr-i Sokhta sono le varie forme di
Dpietre preziose e semipreziose e, allo stesso modo, diversi tipi di gioielli. Tuttavia diverse
evidenze di laboratori industriali per il taglio e la produzione primaria di materiale di
lusso sono state raccolte anche nell area circostante Shahr-i Sokhta, in cui utensili da
taglio, pietre grezze, non finite, perle e materiale per la lavorazione sono stati rinvenuti.
Sulla base di 345 frammenti di pietra provenienti dagli scavi archeologici di Shahr-i
Sokhta sono stati identificati diversi gruppi di collane, perline e pietre, realizzate usando
diversi materiali tra cui la gemma azzurra, l'opale, la clorite, il turchese (blu e verde),
il calcare, la selce, il diaspro, l'alabastro (calcite e aragonite), il quarzo, il tufo; serie
di perle in oro e argilla a vetro smaltato furono altresi anche rinvenute. Questa colle-
zione comprende pietre intatte, perle non finite, lame, frammenti e pietre lavorate per
diversi usi, di varie tipologie e dimensioni. Sulla base di quanto rinvenuto dalle indagini
archeologiche, successivi studi laboratoriali e archeometrici (SEM-EDX, spettroscopia
Raman e pXRF) hanno permesso di ricostruire struttura e composizioni di ogni singolo
materiale.

oS>

Ol a5 g gl Lol (gabymo i ockol Cousa N 5] e Jl S
st el 958U (Sl 5 o Lo 5 ot s s e ot s Lo s
5 blisl o g ol Olod e 45 Codd O I Sl a5 g it o gma > it ldOlil,
3 Gl Kon 5 5l se g 2l Los g 3550 o 5 o pé (5 (sladidar b oyl
g g o oo il (b3S 45 oide] Costy Céliia DL (sla i olS sk
losl aibio 5 Oleey 35 O pmean O ol 5351557 (ol iz jl ok Gl 5o 0 50le
S A el 1 Sz imio (cloolS )15 S (otnl i O (o ylod] (slaal s 5 ...
S o i byl O aman (6330 45 ool Castr Gl 5 Ko ol pal o A o
Ly 48,5 o (Sl iy g C] oclo] Gt /'.,/ij o Baas (slos o s fl;i
Lok gy slas lim il odo] Cowsts (slaKoss /oo FEO S0 0 B "ﬂ/dLﬁUJLC
Pt UKo 5 Lo g lokiis S I (e gorme ol 45 4 g g plidOliid
ol 2 g0 (gl i (IS5 o) .ajj.au.f:w O g Gl 0l 4 S
o st o S (S s loles i(5395 2 jo o o i) i w052 Y (sl S



AL SR
S e B G (i ST 5 ondS) o i siiicls (K] Ko (o 5 1)
@UK:MQJA;,-J’/UFC;J/,w"aﬁycg&oﬂwjaw.,L:.:w.a e K
Laae gazeo il iy 350 b (Gla 280, L oo go pizean 5 alid 5 jlble) ot
o oK o Laslil claais ot a5 il 2loo go gt e S Lol
bl ) e aals] o diinn e 4izo ;Lg/jé/jjb.aj ilzeo slas ) 5L ol )55 5
ALl 5 ale sadlos 4 Pl o Ko S palam ol il (Sl sy o 5
sla oy Jl L5, p0 Slta) 4 L (6 dd peiwlial (gla o, o CIB 0 ladi o
S il foi 4 seme s 0T S Ko (SU pblls oSy S
oslézul (PXRE) LU oS0l 3750 il 3556 5 Olol, _miwids (SEM-EDX) 5/
Slpo ) 45 s o L 05,8 4 43 0l ey (SO 5 Lao pgo jlisle Coel 0l
it JSOUSS b ol S5 bl gl

dockis .
o3l 5 Lloel Slaa diad iyl s 5148 dzees (g3l5e sl § sl 5 Lo S
S Vsmmn b 5 L0 8 (clacKan ol ol 4 S i | 0T T 55 Ol ey
5 otre alpe ple S Sy 5l (S il L aS 558 e 03 80 L SISl lazes
L ey aled s ol S 51 JTslee (o Olss ez 0T 51 il laze oS
S s esle i 5 G (LS Ol o el 5l b a3 b Ly DB 3 o
.J;uw),@a;\ywjtuﬁ;%‘xjﬂ)wggy%6m§w)%ﬁ,§
(SUA) LS o el eBhas 5 e G i 53 ) redd SaSi Vgens
Al Ghils geddans 5 ged S Slalee 0ol 55 03,80 s ((\YAY
Lol bis ples slaasr 5 @bl (sla i3l comis iy )l L3 (53 Bay pamie
able jo 1, O cow pl.ﬁ S ol o e sl > Jolie 51 S5 ol o3y
@t.a Ssms 4 a5 Loy, ol 31 .(Rajan - Athiyaman 2004) s S edalie Ol 55 0 ilisee
Sy O S ygs bl 5 Ol b Calises bl 3 45 o gt e SKow Oslas
cilies G CIB 3 e aes 5 s S Sl 35 5 6,8 e dals il
3 o Wi o opl 51 Ol 435 5 8 et Sll Sladb s Sl pomy o
fogd 5 b S Sl e3linal U (53l 8l 5 (5l g0 OF 3 50 e Jolie 31 S
ao go ¢l ol 5 ilweslel cast o g d Ol g % by 5ol sy e
sl Cllas ool ol Sl o35 50 5 Ko (Il S Ol sl e il (55150 )



Y¥FA
¥ €guipgds Mo dcgocto |_

L& s Elsl 5 05, mpm cGods oY i el astle slas e 3L sl
5o 5ol oslal (glas g 53l pe pl (23S ol wi g i Gla i s s Ol S s
o lilasly 5 o 55 (g3lwo e Lol il 5 058 uas (slae o 5 LS Sl 55
S S5 5 ssledlin abex 5l (6,5 (a8 LS 55 il 3K 5 axo slaslSLS
o3y Jowe en 3 sl s 5 Sl (Gekan Ol A s gl e S
S esapd 5 Gade oY K Lo Sl eddias (LaSiw a s gl 3 o
W g g w0 05,5 3 e oY ensn s LA LA o s S 95 Oolre
S b @ goar b5 Ll on 53 ) 15d S IS0 5 ol 315 e O S
4 0bg,0ke 5 obmds (G 5m O sz s 33 Slapas o 4 53k (Sl ok ool 5
OYAY (galomwdans) Lsliw 3 o b yaes s ol oo ahools 53 55 50 SVslie (glaolSais
3l UL b 5 aS ast o g ab ga ol ez S L3 a4 4 5L
5 Oaly B b s o) 5m g el o0 5 050 O grad il (laesse O35 o
G ts (s 2 L B e i LS s (5T e (AL Dl Ol 5l 6350
SIS aalsl 53 e 5 40 sames pl S5l Coys il 4 nlisOlial Slallas LG s
dlis aslsl j3 a8 54k 03 = O el Sladlas LB 55 5 golle bl 4

(V) 35 4l 0T e 55 5 pu 225 4y oS j5bas B ol o o

W gy 5> (FoBdend (5040 Y

e g il Jsline slaai S 5 s IS (gl a0 le S 4 g g o
St (g e 53558 (JSE (F ppBS (b e sl sl g il IS 4 g e
3 IS8 dodr 0 &S s S e 5 (558 DBl shale b by e i lo phate b
calie gla S0 4 4t e d glae e () Jsd) sl 0 dd Ol WO plS 2 p s
S oS 5k J S Gds s p Y S 0 SSUS olse Sl
TR S PV Cr R I PP VU N WS GV P JY ST WP oY |
LLAJ\-\P:&_&:SJSJ‘ &La.\.;.:.:.w:\.l_x;.gzjfe.\;.m‘_}.:ﬁij QT&WJJ\J\@M a-lo b
Lo g 45 Lilosls OLES ol plonil (gl gy o (7 god) ool 03 5 il s, L
oLl BB agr sl SIS 1SSl il Gadie 5 0358 Y Kl i
Dl o 3550 Slae gn o (01 Sinio Glas S 53 5 45 g 1 Ol S 53 45 ol O
(V=8 2 sla) LOYAY (olmudin) (V5 5em) Sl ol L 55 O Sans ool LS



e (PNl § (aida Sl 333 ) (Sleiline

- aa ]

(Piperno, 1976) &isgus s 33 (e )b 5l iy ,SKiziuo 3,9 K HI5 sl .Y uouas



253,5" / Siiasd B o0 disey JS 9 3597y iz 3l 0,40 338 931 A Al gy (50 0 Asgazma 3 (i W gud
200 40 D Cilize 5ladisS ;0 Wb g 3 52 (Guie puiz (B0 e 1C odd disty JS 9 ST Kiww (i puiz
o il Kitusd F ol ol 9 s (Baie guizr Sl (20 g E 3353 5 - iiass LB o Gadie uiz 5
iy S 9 CagSTT S iz 5l (2Woo s H .3aie 9 059,05 puiz Sl 040 931G . Sal g Gaie slaKiw 5l

b g Guie )97 Sz Sl (o2 loo e 1

Sed ld Ay,
ool el ol e 35 ol la Sy s O b Sl Shle sl axlllas
Cn 35 b addae O s (Klodal sty il gla 35S s oS S K
Oi,u,su.g%,s,;QJJUUM_;;J{\wms@\pvk};swg.mvou\)
05,5 e el bl b 05,5 53 b s ol o 5,8 rL?u.\ o P
03 48 s JulS glao g by s S ki &g oS (gLl e Uyl



o) .
] ol bl A 5 Sl

WS LS laguiz Sl lbosge 5 i F
(O 35 )5) &b sy 0390

g 5l 83,95 Y 9 rl’ ‘sh&m 6).3_5-@3
Griosir oise wilike S, & Gee
(OB 45,5)




(OB 35,15) G iz 0390 3 y95Y Guiz 5l odds HIS dess 9 g LK § g

J)}MLSA 6)‘J.€<.a JLA 0)).4 QJ.>LA )J Q)S‘j &:MA‘ onT WJM 41})—.»)@.:) 6“6}[&}
ols osliul (Non Distructive method) o s o gy 3l b god ol asdllae (gl 5
g_)j.'<.wj)§?ﬂ ‘d".'.li A (92 )‘ VJ«\ cwuﬁﬁ LgL‘EDKAAAJ L)Ls L)T’~‘ rbu\ 6‘;} RGO
oo sase GUl a4 e sS 3y 5 (o sase 055 Hatd S50 5 S My (ol pal s
L adlles O Olaa 55 e g e 5 0 o3l Jlanl Lo 0350 O35 53 anllas



. eor (TRl § Sy 03 g (Slriliag

(\A AYAY 5._53[’.9».).5») oA &'ﬁg sﬁ:',w}@ leAbIQ,o @wuu,f \ dg.\:

9295 3 e b Sk b b $ 5 3,
O m e ‘
sl gl Y
by s v
P ¢
S35 °
b 93 1

chis b byl v
Slo

S5P A

o o Q| o | 00/0O0|0
L OO boo0on|

e b e \.
Sl




yof
¥ €guipgds Mo dcgocto |_

Wl glae ga ol 5 ol S 5 Slasls a,yqswwuméu&wwwﬁ
Aila;ﬂ).sdxh.wd)))..a4_3ﬁ}yﬁi)\J\i;jl{r@ﬁQﬂ}u;uLg)U});4.:,.._{..2)
CLKn 5 Sluls b 3l goluws G JoSS wp S ol 0l oL
5 e et oK bt a8 A e 53 DLl i e b LT s
Thin) %5, 31 @03 Sl Sas 2 womed L el 2 S 515 o&isbe 3T 45 SEM/EDX
S Sl @vij‘u.rﬂ-%%f oslaiul anlas (gl W—S}Udzﬁ»%ui)) «(Polish
33508 (slosge Sladisad 5550 53 Ol odts 5 03 o A9 sy SRy 0!
5548 5 Oy sla il S R - LN T P PR Y A
(Y Jad) A sl g Ol aalsl

5 edhes LS (Sas S s S SSU i 1555 axllles
So5 Oy @ sSws Sor 25 03 el b 5 uld S sl Jlos

S oS a e Gl 53 s G s S S U
andllas 5 g0 S slooed oS 5 03531 sty gy ( -SY

Gras 5 pherd oS5 cls Cgx 4 LUy XRF oKiws Sl eslizal L 5JUT
o yal

astag (K S 5 5 ke Lol slatee Qlily i i e U

Sl S by Dmen golKaws Sl eslital b lad s ol al g Slalas
f bl S eldalir Oy S 5 CuSw N (o sate D5y S
S

G )50 (S ol ge
A St s g0 U 3 lslg ded GaKw I3 gz s 4o pemme Srags opl o
55 Llad Ol Ol s550 5 435 po e lem Sl e oL 5 6350 cOlals
uﬂwum)'“):;qw\.xm&iﬁﬁmjjé,@w;@:jw‘ﬂﬁw
S 5! r\.)sjb sl 51 IS aolel sl Cwsay 5 35 g0 Kom oslge Gl S
aa gl slaw o ol 03 sl 035 050 O P 53 3 g0 Seddes s
5 Xis S clae ge LB s SWIGH K ol andad YEO ol isled e
250 G i ol Slagls 5 el oS 03, 55 5 (S i ks
oS 55N w035 b cilisie Glak S 3 Gade 1 Jald a8 sezme cpl 03352 g0 5 ) 2
O Ko S5 s B 5 el 1S il (a5 ST 5 dS) o e o ST S



Yoo

]t s bl g e

LolKiwd Slasiv g Blaal @b ,S & 90 bl ¥ Jgas

Analysis Purposes method Devices Laboratory
Petrography Structural Destructive Modeil S K ali,:iuj
JamesSwift s e NEEVES
Petrographic LaboratoryL
Institute for Conservation
and Restoration
SEM-EDX Chemical Non- TE-SCAN Razi Metallurgical
Composition Destructive Company Research Center (RMRC)
Model
MIRA3
Portable XRF Chem.in':al Non'- Model S LA)‘T XRF » M}f
(pXRF) Composition Destructive 950t N bl )
. Bl
Goldd+3Niton
XL
Thermo
Scientific
Company
Raman Structural Non.— Model 8420 S el A Laﬂ
Spectroscopy Destructive Portable RWRITR IR ;§
ARL .
Company o
Refractometer Study of the Sl PN < S
Polariscope main properties Non- i Led
of the beads Destructive t
Gemstone
Microscope

ﬁw‘guw Q)J.;.j)bg_.)w oﬁ@yaw 6LAJM>)| &uaﬁaw‘g
(¥ Jadr) s Mo 31 s slaeylia 53 0Ll I (g5l al s Cs 5500 oS Lies

(eSS Slalllas gl 55 Coy
6 ga 5l A i s e ab g ol S 503 3 s 3l SR ol 2
S 0s,Ke T Cules 4 S50 Y By ol sl edd Obkal adlas g
i S o anllas Ol M Sy Koo b 15 O s 5 08 S0 3550 sl 450
S el by 53 ool 5 Sl iy S S5U ablie addllas 5 315
Gl o3 s el s a3l by pes sl il (g5 5 ol SIS Sl gast (Lo
Ko 53 29z ge b 5 (2 (ol Gl SIS UM Sy Soe Sleslinal b A,
6u)uwwuﬁ&mruW)Wg@);fﬁ;)m)@apuuu



Yor
¥ €guipgds Mo dcgocto |_

U3y (2l 93 00 (w1 9 S97 90 Jolindes Sl Siw glgil ¥ Jgax

ab g PSS | sl 39590 slao g0 £ 5 Ko i 3,

f\é °J\S4'“':; o 4o

g | ol | Vr0 | o * # ks \
i | g li= | e - - # Sal Ko \
O g gl | ol Ly * #* * o Y
s | ol | T * - - e ¢
e | (g oli Y4 * # # 3, 0
g g | gl | VO # - #* ST 1
a g g | ool YA - - s sl 8 v
S Ol
g ,es | gl 14 #* - - el A
a g g | (ol ¢ - - # ail q
e R B e oS 1
oy s | gl A % - - S Ko 1
at g gd | ol Y - - s pAS VY
g | ol | Y * - - 5,18 \Y
g g | ol \ L3 - - ks V¢

v\.ib)CMA‘ e gj“))‘gi‘uf‘ﬁ) u_i‘éLgCMw\ @pymr)yzbﬁfw&?d%
}”Jlﬂc,.@}. 8! € gas 5l (Quinn 20130 4) JEL axdls 5 )8 ads g 4an 3550 53
S l3 sad S i3 Wsed ST Y S el Sl ale 3155

Led oSS )S}L;L’U“L«p 6&&&%)\)0.&2 wli
C,a-w‘ QMM&@.‘)QMDJJL M‘)DMJS‘)‘ CLQJ“ 4.!)».' L)'i‘ g;.’.);\*"’jjg':‘
JBL}‘LS“’)‘G}_fJ;&J“ﬂ"“)““}N<vﬁfﬂi.)w‘“<’)f°ﬁ)m)j’)3‘_flsgﬁ‘



J8y coe (SOl § (bl 3 5 (Slaxiline

3 b 3ol el LSS ol ST e 8 slaaS 5 Lol es b S S
&)@J)ﬁydb]@thiﬁﬂj&.Jﬁ&o%b&hﬁ)d))}d))yym&ﬁ
bJs.LJ 4.’}&.: DL k_<.>) .))J' C"‘f.ﬂ'.’ Lﬁ.:lsbd‘]&.h &J‘)w&ug)jw‘ LS‘°))J.‘.‘9 kﬁJT

J}J@ o.,\i.)&mi..y)): 6‘45))dj.>_5.: rj_emﬁ.so)jﬁ.‘) L}JLS (q ﬁj@‘) '3.5*;@
~(\' J-gj»ﬂ-?)

XDE-MES &lalas @Lﬁ
(oS 02 Yl G 503 V0l 28 laelSnns LIS i 51 0lnbel (51
Stz S 02 5Tl i Sl LTl 5l 03858 5 K e ST
andl il S5l e Sl S0 Lo Sl O S bl ok
lacil .ol 0 plonil MIRA3 Jute TE-SCAN &S 5 =L (FE-SEM-EDX) S0
o 5 Ipma oy b3 sl 3 SUIGH s 5l el 38 LT il
Ao

VN SVIYY) poan STV 518NN ke (gla pie Ol SISl dgo b 53
O3St L ol jan (Y/\Y 3 YAV i 5 (R/AA 5 £/88) @S (V/AA 5 WVY) (0 s
S Sl Lasie YL ole Aoy sdel Cwsas GIS 3 gl |y Sl o i
slacab )3 5550 ole (VY 5 V) slal) WAL e 3N ol S 5 easolis
rl o3 e pole Ol .l 5, Y SO sl Sl SOL Tl Sl
Y Kl bl das o 0Lis &S Conl Sz 5 0L YL Cabs s
Azes QLSS aie Sl 45 s g 53 5 2 50

AN SAMY) ppia T olie do)s Olses 655,08 Slasge 4 bgrye LT s
O3S Lol o (E/VA 5 £/VE) s 5 (£/40 5 £/VA) dews (VAR 5 VY/YY) as
5 0L35LE) (\M)ﬂ),u (s 009 kol SLS 5 sgls 1y Sl mi
S o pasio |y b e wland S 5 Gand ole (YU Olse (VFAY (ol 5 )
bossm S el e 5l Li5u il ot 0508 oS 53 o S
SRl o8 SIS Skl 3 el i Oles a8 pas 253 e Sl ol e
Sy clea 03,8 45 i O, (Reddy et al. 2006) L dal = 5w OF SO bl
O8I slan) (O ATAY S §5me) Sl 035,08 LS 5 s fwjﬂ,\,,ﬂ

53 05eS) 5 i VL Ao y5 Lol SIS 5 S5 308 oo piomed 5 5ok 0 g 3
SIS Godl bk Glaie ke (11 510 5lsd) ol jasiia S 5,5 S 5



YOA
¥ €guipgds Mo dcgocto |_

2.0 mm

2.0 mm

XPL 55 ppunl5 530 51 (52959 5500 i35 A i3S
Ol S 95 55 55158 51 digad plad FX LS55
D9 0433 (5SS S5y 4y A5 Canwl 0 al JuKiS
35S L ol 00 ) 508 T auS1 455 dine ol o

)13 3929 oo

PPL 5 S 4505 Sl (1989 ,Sun 2905 ¥ 19005
(C«._[')L:.wl) ),.L: Quﬁt).) Cau:m.ls )I 439.03 ru FX @Lo.uf)}a
ol 02 o5 30,8 T ST 5055 L ol jon

2.0 mm

2.0 mm

99 @39, digad Sl G9Swg SKus pgd N v g
4X LS )5 XPL

PPL ;9 2,95Y diged | (9Kwy S0 9 A pead
4X @Lg..f)ﬁ




yoA

Tt s bl g e

] dA, .

Spectra: LAJEVARD1
Element Series unn.C norm.
[Yo-.wt.-%] [wt.-%] [at]
Oxygen K series 45.59 49.30
Sodium K series 3.46 3.74
Magnesium K series 6.73 7.28
Aluminium K series 7.21 7.80
Silicon K series 19.11 20.67
Sulfur K series 0.61 0.66
Potassium K series 4.71 5.09
Calcium K series 4.57 4.94
Titanium K series 047 0.51
% Total:

C Atom. C

63.49

3.36

6.17

5.96

15.16

0.42

2.68

2.54

0.22

92.5

AL
Spectra: LAJEVARD2
Element Series unn.C norm.C
Atom. C
-wt.-%] [wt.-%] [at]
[%
Oxygen K series 44.55 47.59
61.91
Sodium K series 3.13 3.34
Magnesium K series 7.98 8.52
7.29
Aluminium K series 7.14 7.63
Silicon K series 19.61 20.95
15.52
Sulfur K series 1.02 1.09
0.71
Potassium K series 4.59 4.90
2.61
Calcium K series 4.98 5.33
2.77
Titanium K series  0.61 0.65
0.28

% Total: 93.6
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Spectra: Turquoise2

Element Series unn.C norm.C

Atom. C

-wt-%] [wt-%] [at]

[%

Oxygen K series 60.15 55.15 70.40
Sodium K series 1.81  1.66 1.48
Magnesium Kseries 053 049 0.41
Aluminium Kseries 18.17  16.66 12.61
Silicon Kseries 4.79 439 3.19
Phosphorus K series 13.33 12.22 8.06
Sulfur Kseries 049 045 0.29
Chlorine Kseries 099 091 0.52
Potassium  Kseries 0.71  0.65 0.34
Calcium Kseries 138  1.27 0.65
Iron Kseries 197 181 0.66
Copper K series 4.74 434 1.40
% Total: 109.1

pectra: Turquoisel

Element Series unn.C norm. C Atom. C

[Y%-.wt.-%] [wt.-%] [at]

Oxygen K series 58.23 53.11 68.74
Sodium Kseries 2.05 1.87 1.68
Magnesium Kseries 0.70 0.64 055
Aluminium K series 1831 16.70 12.82
Silicon Kseries 495 452 333
Phosphorus K series 13.89 12.67 8.47
Sulfur Kseries 0.62 0.57 0.37
Chlorine Kseries 1.04 0.95 055
Potassium K series 090 082 043
Calcium Kseries 170 155 0.80
Iron Kseries 248 226 0.84
Copper K series 4.78 436 1.42
% Total: 109.6

039 58 Siw S| EDX b N\ F 9005

039 09 Siww I EDX b \Y 59005
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(Spectra: Agate(red

Element  Series unn.C norm. C Atom.C

[%o-.wt.-%)] [wt.-%] [at]

Oxygen  Kseries 5745 57.83 70.65

Silicon K series 41.90 42.17 29.35

% Total: 99.3

i

Spectra: Agate3

Element  Series unn.C norm.C Atom.C

[%-wt-%] [wt-%] [at]

Oxygen K series 56.42 50.72 65.20

Sodium Kseries 246 221 198
Magnesium Kseries 1.57 141 1.20

Aluminium K series 6.15 553 4.22

Silicon K series 35.53 31.94 23.39
Sulfur Kseries 088 0.79 0.51
Chlorine Kseries 0.78 0.70 0.41
Potassium K series 2.83 255 134
Calcium Kseries 1.83 1.64 0.84
Iron K series 2.79 250 092

% Total: 111.2
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Spectra: Agatel

Element
C

Serie: uwun.C  norm. C Atom.

[6-we-%] [we-%] [ac]

Oxygen  Koeries 4997 5135 66.00
Magnesium Koseries 078 080 067
Aluminium Kszeries 179 184 140
Silicon Kseries 37.04 3806 27.87
Chlorine  Kseries 352 362 1210
Potassiom Kreries 072 074 039
Caleium  Kseries 163 167 086
Iron Kseries 188 193 071
% Total: 97.3

Aol m o "
- .._.,’.;.(_ ,E.;;-...-.--.--...- SR Xt G
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Spectra: Agatel

Element Series uunC morm. C Atom. C

[Ye-wt-%] [we-%] [at]

Oxygen  Kseries 5090 5101 6543
Maguesium Koeries 056 056 047
Aluminium Kreries 141 142 108
Silicon Koeries 4129 4138 3024
Chlorine  Kseries 228 229 132
Potassium Kreries 045 045 024
Caleium  Kseries 105 105 054
Iron Keeriee 184 184 068
% Total: 99.8
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Spectra: CALCITE

C

[%o-Wt.%] [wt.-%] [at]

Carbon K series 23.65 23.65 32.34
Oxygen K series  59.00 59.01 60.56

Calcium Kseries 17.34 1734 7.10

% Total: 100.0

Element  Series unn.C norm.C Atom.

b

Spectra: Aragonite

Element Series unn.C norm. C Atom. C

[Y%-wt.-%] [wt-%)] [at]

Carbon  Kseries 17.02 16.32 24.10
Oxygen  Kseries 60.87 5836 64.70

Calcium K series 26.42 2533 11.21

% Total: 104.3
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Sample ; | qur. | Lapis | Agate | Agate | Agate
Aragonite Calite '

% QUOSE |y azuli | jasper | white | red
Bal 4178 | 5452 4612 | 3742 | 53 | 4896 | 4413
Mg 1.96 - 0659 | 717 - | 0430 | o0ass
Al 221 | 0384 1358 | 844 | 0081 | 0495 | 0.284
si 606 | 0479 1250 | 2987 | 4659 | 4957 | 5488
P 0.604 - 1259 - 0.0s2 | 01905 | 0107
s 0.023 | 0292 349 251 | 0.036 | 0.001 | 0.070
a 0.063 | 0226 0718 | 0350 | 0119 | 0053 | 0.076
K 0148 | 0043 0524 | 166 - | 0040 -
Ca 4451 | 4381 179 | 1226 | 0014 | 0135 | 0.058
Ti 0.065 | 0045 = 0019 | 0167 - - -
Mn 0.026 | 0.025 - - i : i
Fe 0127 | 0059 399 | 0058 | 0.008 | 0019 | 0.038
Cu 0.081 - 3.40 - - : i
As - - 0.074 - . . .
sr 228 | 0068 @ 0030 | 0.013 - - -
Ba 0.0s8 | 0030 0016 | 0021 | 0012 | 0.010 | 0.006
Zn - - 0.446 - - - -
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No Sample cm?!
1 Lapis 550-1100
2 Lapis 550-1100
3 Lapis 560
4 Turquoise 1020
5 Calcite 278-709-1083
6 Calcite 278-709-1083
7 Agate 200-450-1160
8 Agate 200-450-1160
9 Turquoise -

10 Turquoise -
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Turquoise 1.1-650.610
Agate 1.1-54.53
jasper 1.54
Lapis 1.50
Calcite 1.1-658.486
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Sample Specific Gravity
Turquoise 22-80.60
Agate 58.2-64.2
jasper 22-91.58
Lapis 3321
Calcite 2.2-65.260.71
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Evidenze vegetali dal Sistan meridionale durante il III millennio a.C.
da Shahr-i Sokhta
Zohreh Shirazi

The results of recent archaeobotanical studies at Shahr-i Sokhta indicate the presence of
some local species such as tamaris, saxaul, saltwort and cultivated plants like cereals,
pulses, cucurbits and fruits. Moreover, xylological and carpological remains confirm the
presence of exotic species such as poplar, ash tree, acer, hackberries, shisham, palm date,
elm, pistachio, adenanthera pavonina and adina. Some of these species (poplar and ash
tree) probably grew around the site thanks to a suitable environmental and climatic con-
dition. The woods have been used as construction material, raw material for tool making
or fabrication of wood objects. The variety of cultivated plants shows also a better envi-
ronmental condition at the third millennium BC in the southern Sistan. It seems that the
exotic woods and fruits entered to the region through the active exchange networks.

1 risultati dei recenti studi archeobotanici svolti a Shahr-i Sokhta indicano la presenza
di alcune specie locali come tamarindo, haloxylon, salicornia e piante coltivate come
cereali, legumi, cucurbitacee e frutti. Inoltre, resti xilologici e carpologici confermano la
presenza di specie esotiche come pioppo, frassino, acero, bagolaro, palissandro, palma,
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olmo, pistacchio, adenanthera pavonina e adina. Alcune di queste specie (pioppo e fras-
sino) probabilmente sono cresciute intorno al sito grazie ad una condizione ambientale
e climatica adatta. I legni sono stati usati come materiale da costruzione, materia prima
per la costruzione di utensili o fabbricazione di oggetti in legno. La varieta di piante
coltivate mostra altresi una migliore condizione ambientale nel Terzo millennio a.C. nel
Sistan meridionale.
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Indagine sulla paleodieta di Shahr-i Sokhta attraverso analisi ai raggi
X e metodi isotopici
Majid Mozoon, Hamed Vahdati Nasab

Considering the bone chemical structure of humans and using the elemental analyses
method, it is possible to restore the alimentary resources and nutrition regimen of the
human society in conformation to the adaptation rate of these societies to the perimetral
environment. For this reason, the outcomes of paleodiet studies are the cognition and
awareness of livelihood patterns and the cultural customs which originated from them.
In this study, the nutrition regimen of the residents of the ancient area in the historical
beginning of Shahr-i Sokhta was investigated by Particle Induced Xray Emission (PIXE)
method and isotopic analysis. The experimental material studied is on 75 samples of
human remnant teeth taken from dead bodies in the cemetery, 16 pieces of animal bone
and a little amount of cemetery soil. The results of the experiment show that isotopic
studies have the greatest sensitivity, due to the fact that when the “Isotopic method” was
used, the nutrition index of human samples were attained in lesser amounts as compared
to those of animal samples. Considering this finding and the present defects, some of the
indexes used with the PIXE method for element “Strontium” and other elements like Si
and Ti were interpreted to be useful in nutrition regimen.
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Considerando la struttura chimica ossea degli esseri umani e utilizzando il metodo delle
analisi elementari, é possibile ripristinare le risorse alimentari e il regime nutrizionale
della societa umana in conformita al tasso di adattamento di queste societa all ambiente
perimetrale. Per questo motivo, i risultati degli studi di paleodietetica rappresentano un
dato sui modelli di sussistenza e sui costumi culturali che hanno origine da essi. In questo
studio, il regime nutrizionale degli abitanti di Shahr-i Sokhta é stato studiato mediante
il metodo PIXE (Particle Induced Xray Emission) e attraverso ['analisi isotopica.
1l materiale studiato é costituito da 75 campioni di denti residui umani prelevati da
cadaveri provenienti dalla necropoli del centro, in particolare 16 pezzi di ossa di animali
e una piccola quantita di suolo cimiteriale. I risultati mostrano come gli studi isotopici
abbiano necessitato di massima sensibilita, poiche l'indice nutrizionale é stato raggiunto
in quantita inferiori rispetto a quelle dei campioni animali.
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Paleoparassitologia in Iran
Gholamreza Mowlavi e Mahsa Sadat Makk

Parasitism is a relationship between species of parasites and hosts. The term includes
commensalism, mutualism and symbiosis.

Different types of parasites including protozoa known as single celled organisms
and multicellular parasites called Helminths such as roundworms, tapeworms, flukes,
thorny-headed worms as well as ectoparasites like ticks, fleas and lice are responsible
for producing parasitic infections in humans and animals. People have known parasitic
worms such as roundworms and tapeworms that are seen with the naked eye, since
ancient times. Through the study of the Parasites lifecycles, the critical role of different
biotic and abiotic agents, like environment, intermediate hosts such as arthropods,
human behaviors and social conditions will be illustrated. The existence of liver flukes
such as Fasciola species for instance, attributes the presence of freshwater snails within
the environment, regardless that we had been able to find them or not.

The emergence of interdisciplinary researches nowadays, have offered a new line of
investigation upon the bioarcheological findings. Paleoparasitology is a special occasion
which has been started by Ruffer in 1910 through the finding of Schistosoma haematobium
eggs in an Egyptian mummy. Biological remains are of the main resources to be studied
herein.

Paleopathology and paleoparasitology which is more emphasized here are studies
discuss the diseases and parasitic infections of ancient times by analyzing of the biological
remains obtained from archeological sites worldwide.
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Paleoparasitological findings can describe human habits and culture, proximity of
domestic animals to human residing areas and the environment and the routes of human
migrations over the times. (Arguello 2006). That is why the findings in paleoparasitology
can be considered in the scientific interpretations of archeology, paleontology, geology,
anthropology, evolution, and history.

Aside from the soft tissues of mummies that can be merely be found in specific
archeological sites, coprolites as the most available materials can also make us aware
of the presence of the helminth remains, larvae as well as the parasite eggs in far
past. But wherever we find an ancient cemetery with graves, the burial soil samples
around the skeletal bones can be regarded as the most valuable material to study ancient
parasites. In fact, the sediment soil in these areas mainly pelvic region can be considered
as representative of the contents of digestive tract.

Since the inception of this field of research in Iran, parasitologists in the School of
Public Health at Tehran University of Medical Sciences were interested in looking for
parasites to identify parasitic diseases in different archeological sites, with special focus
on Shahr-i Sokhta (3200 BCE). Meanwhile Cheharabad salt mine archeological site
in Zanjan with its unique natural preservation condition, has been earlier a provider of
human and animal paleofeces of historic time in Iran to our interested researchers.

Despite all these valuable cases themselves, Shahr-e, Sukhteh has been regarded as
the most appropriate site for interdisciplinary studies with possibilities to access various
number of samples in a same study area. Taking advantage of the existence of thousands
of ancient graves along with other environmental and cultural excavated items, has
given a unique value to this archeological site. Moreover, conducting of epidemiological
researches upon the different aspects of the diseases in the Bronze Age can merely become
to reality in this vast archeological site in eastern Iran.

Diversi tipi di parassiti, tra cui i protozoi, noti come organismi unicellulari e parassiti
multicellulari chiamati elminti, tra cui nematodi, tenie, passere, vermi spinosi e
ectoparassiti come zecche, pulci e pidocchi, sono responsabili della produzione di infezioni
parassitarie negli esseri umani e negli animali. Gli studi paleo-parassitologici mirano
ad individuare queste forme parassitarie che dovettero colpire 'uomo nell antichita
ma, se inseriti in un piu ampio quadro storico, possono altresi aiutare a comprendere
anche i principali aspetti culturali di un gruppo umano, come la vicinanza degli animali
domestici alle aree abitate, il suo ambiente e le rotte umane in un determinato periodo.
In questa prospettiva, Shahr-i Sokhta rappresenta uno straordinario laboratorio che
permette [’accesso ad un alto numero di campioni provenienti da una delle pin importanti
necropoli, per estensione e conservazione, di tutto il Vicino e Medio Oriente.
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1. Paleoparasitological analysis of samples from the Chehrabad salt mine
(Northwestern Iran) (Nezamabadi 2013a).

2. Identification of Taenia sp. in a Natural Human Mummy (Third Century BC) from
the Chehrabad Salt Mine in Iran (Nezamabadi 2013b).

3. Paleoparasitological Findings from Rodent Coprolites Dated At 500 CE Sassanid
Era in Archeological Site of Chehrabad (Douzlakh), Salt Mine Northwestern Iran.
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(Mowlavi 2014).

Macracanthorhynchus hirudinaceus eggs in canine coprolite from the Sasanian Era
in Iran (4th/5th Century CE). (Mowlavi 2015a).

Dicrocoelium dendriticum found in a Bronze Age cemetery in western Iran in
the pre-Persepolis period: The oldest Asian palacofinding in the present human
infection hottest spot region. (Mowlavi 2015b).

Paleoparasitological evidence of pinworm (Enterobius vermicularis) infection in
a female adolescent residing in ancient Tehran (Iran) 7000 years ago. (Paknazhad
2016).

Retrieving ascarid and taeniid eggs from the biological remains of a Neolithic dog
from the late 9th millennium BC in Western Iran. (Paknezhad 2017).
Dicrocoelium Egg Identified in an Ancient Cemetery in Kiasar Archeological Site,
Northern Iran, Dated Back 247 BC—224 AD. (Bizhani 2017).

Fasciola hepatica eggs in paleofaeces of the Persian onager Equus hemionus
onager, a donkey from Chehrabad archaeological site, dating back to the Sassanid
Empire (224-651 AD), in ancient Iran. (Askari 2018).

Human spiruridiasis due to Physaloptera spp. (Nematoda: Physalopteridae) in a
grave of the Shahr-e Sukhteh archeological site of the Bronze Age (2800-2500
BC) in Iran. (Makki 2017).

First Paleoparasitological Report on the Animal Feces of Bronze Age Excavated
from Shahr-e Sukhteh, Iran. (Makki 2017).
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One of the unique examples to study parasites of ancient time in the Burnt City.
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Collecting the samples in Shahr-i Sokhta archaeological site.
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Appropriate debris for identification of biological remains (Burnt City)
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Animal coprolites and sacrum soil sample.
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Rehydrating of the soil samples and coprolite.
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Helminth ova identified in examined pellets (Mowlavi 2014).
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Eggs of M. hirudinaceus retrieved from the coprolite analyzed in this study (Mowlavi 2015a).
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Egg of Dicrocoelium dendriticum found in a grave of a Bronze Age cemetery, dated 2600—
2200 years BC, in the neighborhood of the city of Yasuj, in Iran (Mowlavi 2015b).
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The entire skeleton of the female adolescent excavated in Tehran archeological site, (a) showing the

points of pling (b) E.vermicularis egg retrieved from the collected sample (bar: 50pm) (Paknazhad
2016).
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(Left to right) Taeniid egg found in soil deposited on the dog pelvic bone. Ascarid egg
retrieved from soil deposited on the dog pelvic bone (Paknezhad 2017).
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Dicrocoelium egg detected under the microscope, scale bar (50
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Eggs of Fasciola hepatica found in the onager
paleof: of the S id period from the
Chehrabad salt mine archaeological site. Note
typical roughened or irregular, more intense
brownish dark area at the abopercular end of
the shell surface of eggs A1, B2 and C2. Scale
bar=50 pm (Askari 2018).

| pm) (Bizhani 2017).
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The six Physaloptera spp. eggs found in the soil sample. Note the embryos in A, B, D. Arrows in (B) show the considerable
thickness of the egg shell. The diagnosis cannot be made with certainty for the egg in (C). Scale bars =20 pm. Egg shows

a hyalinized state of its (E) (Makki 2017).
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The helminth eggs retrieved from paleofeces in Shahr-e Sukhteh, Iran. (A-C) Capillaria sp. eggs. (D, E) Taenia sp. eggs.
(F) Dicrocoelium dendriticum egg. (G-I) Anoplocephalidae egg-like objects. (J) Toxocara spp. egg-like object. Scale bars:

A-C, 50 pm; D-F, 30 pm; G-J, 20 pm) (Makki 2017).
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Left figure:Laminated layers observed on a thin section of the cyst wall suggesting hydatidosis. Right figure: Probable
Calodium hepaticum eggs detected in the rehydrated pulverized cyst (a) and in thin-section slides (b—d). Scale bars = 50
pm, a—d: from top to base (Mowlavi 2014).
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Primo rapporto parassitologico sulle feci degli animali da Shahr-i
Sokhta durante I’Eta del Bronzo

Mahsa Makki, Jean Dupouy-Camet, Seyyed Mansur Seyyed Sajjadi, Saiid Reza
Naddaf, Iraj Mobetdi, Mustafa Rezaeian, Mehdi Mohebali, Golamreza Mowlavi

Shahr-i Sokhta (Burnt city) in Iran is an archeological site dated back to around 3200-
1800 BC. It is located in Sistan and Baluchistan Province of Iran and known as the junction
of Bronze Age trade routes crossing the Iranian plateau. It was appointed as current study
area for paleoparasitological investigations. Excavations at this site have revealed various
archeological materials since 1967. In the present study, sheep and carnivore coprolites
excavated from this site were analyzed by means of rehydration technique using TSP solution
for finding helminth eggs. Dicrocoelium dendriticum, Capillaria sp., and Taenia sp. eggs were
identified, while some other objects similar to Anoplo- cephalidae and Toxocara spp. eggs
were also retrieved from the samples but their measured parameters did not match those of
these species. The present paper illustrates the first paleoparasitological findings of Bronze
Age in eastern Iran supporting the economic activities, peopling, and communication as
well as the appropriate condition for zoonotic hel-minthiasis life cycle in Shahr-i Sokhta
archeological site.
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Shahr-i Sokhta e un sito archeologico risalente al 3200-1800 a.C. circa. Si trova nella
provincia del Sistan-va-Baluchistan, conosciuta perlopii come un punto d’incontro delle
rotte commerciali che attraversano ['altopiano iraniano. Nel presente studio, i coproliti
di pecore e carnivori provenienti da questo sito sono stati analizzati mediante tecnica di
reidratazione utilizzando la soluzione TSP per trovare le uova di elminti: in particolare,
le uova di dicrocoelium dendriticum, capillaria sp. e taenia sp. sono state identificate,
mentre altre simili evidenze come le uova di anoplo-cefalidi e toxocara spp. sono state
allo stesso modo documentate. 1l presente lavoro illustra le prime scoperte paleo-
parassitologiche su un centro dell 'Eta del Bronzo dell 'Iran orientale.
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Spiruridiasi umana dovuta a Physaloptera spp. (Nematoda:
Physalopteridae) in una tomba del sito archeologico dell’Eta del
Bronzo di Shahr-i Sokhta (2800-2500 a.C.)

Mahsa Makki, Jean Dupouy-Camet, Seyyed Mansur Seyyed Sajjadi,
Frantisk Moravec, Saiid Reza Naddaf, Iraj Mobedi, Hosein Malekafzali,
Mustafa Rezaeian, Mehdi Mohebali, Faranak Kargar, Golamreza Mowlavi

Evidence of rare human helminthiasis in paleoparasitological records is scarce. We report
here the finding of Physaloptera spp. eggs in a soil sample collected in the pelvic and
sacrum bones area of a skeleton excavated from a grave of Shahr-i Sokhta archeological
site dating back to the Bronze Age. The site is located in southeastern Iran and has
attracted the attention of numerous archeological teams owing to its vast expanse and
diverse archeological findings since 1997. The spirurid nematodes Physaloptera spp. are
rarely the cause of human helminthiasis nowadays, but this infection might not have been
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so rare in ancient populations such as those in the Shahr-i Sokhta. Out of 320 skeletons
analyzed in this study, only one parasitized individual was detected. This surprising result
led us to suspect the role of nematophagous fungi and other taphonomic processes in
possible false-negative results. This is the first paleoparasitological study on human
remains in this archeological site and the first record of ancient human physa- lopterosis
in the Middle East.

L’evidenza di una rara elmintiasi umana negli studi paleo-parassitologici ¢ scarsa.
In questo lavoro presentiamo il ritrovamento di una Physaloptera spp., presente in un
campione di terreno raccolto in prossimita delle ossa del bacino di uno scheletro scavato
presso una tomba di Shahr-i Sokhta risalente all’Eta del Bronzo. I nematodi spiruridi
Physaloptera spp. raramente sono la causa dell elmintiasi umana al giorno d’oggi, ma
questa infezione potrebbe non essere stata cosi rara in popolazioni antiche come quelle
di Shahr-i Sokhta. Dei 320 scheletri analizzati in questo studio, é stato rilevato solo un
individuo parassitato. Questo sorprendente risultato ci ha portato a sospettare il ruolo
dei funghi nematofagi e di altri processi taponetici in possibili risultati falso-negativi.
Questo ¢ il primo studio paleo-parassitologico sui resti umani in questo sito archeologico
e il primo dato sull'antica fisiotomia umana in Medio Oriente.
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La sepoltura di un macaco
Claudia Minitti e Seyyed Mansur Seyyed Sajjadi

Shahr-iSokhta (Iran) was animportanturban settlement in the Near East between the end of
the fourth millennium and the beginning of the second millennium BC. It entertained trade
and cultural relations with ancient sites and cultures on the Indus Plain, southern shores
of the Persian Gulf, Southwest Iran, and Central Asia. The recent discovery of a rhesus
macaque (Macaca mulatta) burial in the cemetery of site shed new light on the exploitation
of monkeys in antiquity. A young rhesus macaque—around 5 years old at death was buried
in the necropolis according to the same funerary practices used for human infants. The
monkeywas buried in a simple pit, together with an unpainted pear-shaped beaker. Both
its femurs were pathological, due to a sort of dystrophic calcification of the tendon or
muscle insertion, that may suggest the macaque was kept in captivity and died due to
physical stress. No non-human primate species is native of Iran; rhesus macaques inhabit
parts of southern and south-eastern regions of Central Asia. A possible provenance from
the Indus valley of the macaque found at Shahr-i Sokhta can be hypothesized. Although
findings of monkey remains are rare, iconographic and written sources widely testify that
non-human primates were imported to the Near East in the fourth to second millennium
BC as luxury animals and symbols of power, often as gifis for the elite. This discovery
represents one of the earliest examples of mon- keys being kept as pets.

Un giovane macaco reso di ca. 5 anni ¢ stato sepolto nella necropoli di Shahr-i Soktha
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all’interno di una fossa semplice, in accordo alla tipologia di struttura usata per le sepolture
di infanti. Aveva entrambi i femori patologici, probabilmente a causa di una distrofia
muscolare o del tendine che suggerisce lo stato di cattivita dell’animale. Nessuna specie
di primati non umani ¢ originaria del territorio di Shahr-i Sokhta. I macachi resi abitano i
paesi meridionali e sudorientali dell'Asia centrale, situati piu a est del Sistan-Baluchistan.
Una possibile provenienza del macaco trovato a Shahr-i Sokhta dalla valle dell'Indo puo
essere facilmente ipotizzata. Diversi reperti provenienti dal sito documentano contatti che
hanno coinvolto le culture di Oxus, Jiroft, Helmand e Indus nel IIT millennio a.C. Sebbene
ritrovamenti di resti ossei di macachi siano rari nel Vicino e Medio Oriente, evidenze
iconografiche e scritte documentano come scimmie e macachi fossero importanti nel I'V-
IIT millennio a.C.come animali esotici e quindi rari e simbolo di prestigio, spesso doni
per i reali.
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pelvis a. S m. 5-6 m. X
humerus d. 14-22 m. 22-35m. X
radius p. 39-51 m. 49-65 m. X
ulna p. 39-51 m. 39-65 m. X
femur p. 39-51 m. 49-52 m. X
tibia p. 49-56 m. 63-75 m. X
tibia d. 49-56 m. 56-65 m. X
femur d. 58-72 m. 63-78 m. X
humerus p. 63-74 m. 72-82 m. X
ulna d. 63-76 m. 63-78 m. X
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M, 14-15m. | 14-18 m. X

I 25-28m. | 25-35m. X

1, 2528 m. | 35-36m. X

M, 36-38m. | 37-40m. X

C 47m, 63-68 m. 033 05 s Lo 5
P, 41-47m. | 46-52m. X

P, 41-49m. | 41-42m, X

M, 68-74 m. 63-77 m. X
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Titelberg Luxemburg | Iron Age Napier - Jenkins Barbary ape
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the-et-Moselle Dautry 2012 remains
Cataractonium | United King- | Roman Hodgson 2002 Barbary ape
dom skull
Rainau-Buch Germany Roman Green 2018 Barbary ape
remains
Lemonum France Roman Gerber - Baudry - | Barbary ape
Dautry 2012 adult skeleton
Terme del Sarno, Italy Roman Bailey et al. 1999 | Barbary ape
Pompeii young skeleton
Le Clos de la France Roman Gerber - Baudry- Barbary ape
Lombarde Dautry 2012 skeleton
Durocobrivis United King- | Roman Schneider 1992 Barbary ape
dom young skeleton
Viroconium Cor- | United King- | Late Antiq- Green 2018 Barbary ape
noviorum dom uity first phalanx
Tulia Libica Spain Late Antig- | Olesti et al. 2013 Barbary ape
uity skeleton with
military orna-
ments
London - Friars” | United King- | Middle Pipe 1992 Barbary ape
Street dom Ages skeleton
Arrickfergus Ireland Middle McCormick 1991 Barbary ape
Ages skeleton
Cuckoo Lane United King- | Middle Noddle 1975 Barbary ape
dom Ages skull and

clavicle
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Hitzacker Germany Middle Green 2018 Barbary ape
Ages remains
Rurikovo Goro- Russia Middle Brisbane et al. Barbary ape
dische Ages 2007 adult skull
Leiden Netherlands Middle | van Wij ngaarden - | Cercopithecus
Ages Bakker 1980 skull
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