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Abstract

In the third millennium B.C., the inhabitable zones in the southern part of Sistan Plain were
confined to the deltaic lands around the Rud-i Biyaban River. One of the main climatological
characteristics of that time was the abundance of water resources in the Hilmand basin. The
formation and dynamism of human settlements in this region have always been related to the water
fluctuations of the Hilmand River, so that a shift in the water courses has always led to changes in
human agglomerations. The main purposes of this research are first of all, to find out more about
the vegetation around Tepe Taleb Khan and second, to provide more information on the use of
these vegetal resources by the local inhabitants in that era. Two phases of archaeobotanical analysis
are included in this research: namely field operation (sampling and extracting techniques of plant
remains), and laboratory studies on the data coming from the sixth season of archaeological
excavations at Tepe Taleb Khan. These studies have been done on the plant remains obtained from
25 samples related to various archaeological contexts such as soil deposit, ashy layer, burnt soil,
fireplaces and their contents, plaster and soil deposit, msoil and debris deposit, soil and ash deposit,
mudbrick debrtis and floor (dated back to the third millennium BCE/2500-2300 BCE). By flotation
of 316 liter of sediments, collected from these contexts, approximately 1900 mL plant remains
including seeds, rachis segments, fruits and charcoals were extracted. The carpological studies on
2045 seeds, rachis segments and fruits, led to the identification of various vegetal groups with
different relative frequencies in the archaeological contexts including cultivated plants (such as
cereals, oil seeds, fruits, cucurbits, cultivated pulses) and non-cultivated plants (like wild fruits, wild
pulses, wild grasses and wild plants). The results indicated the presence of different crops such as
emmer wheat (Triticum dicoccum), free threshing wheat (T. durum/aestivum), bread wheat (T.
aestivum), club wheat (T. compactum), spelt (T. spelt), free threshing barley (Hordeum vulgare
var.nudum), lentil (Lens culinaris), vetches (Vicia), vetchlings (Lathyrus), pea (Pisum sativum), flax
(Linum usitatissimum), grape (Vitis vinifera) and cucurbits (cucurbitaceae), testifying a subsistence
economy based on agriculture. At the same time, anthracological studies done on 948 charcoal
fragments led to the identification of diffrent trees and shrubs like goosefoots (Chenopodiaceac),
tamaris (Tamarix sp.), palm (Phoenix dactylifera) and poplar (Populus sp.). According to the
previous archaeobotanical evidence at Shahr-i Sokhta, these taxa are present in the anthracological
spectra of the Bronze Age vegetation of the southern Sistan Plain. Based on the archaeobotanical
data, Tepe Taleb Khan inhabitants used goosefoots and tamaris wood to meet their fuel needs due
to the soft texture and rapid flammability of these species. Nowadays, due to the unfavorable
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environmental conditions of Sistan, tamaris and goosefoots (as xeric and halophytic plants) are the
dominant species in the region. The continued presence of these plants from the third millennium
B.C., up to now indicates more or less the durability of ecological conditions in the region. The
poorness of current vegetation in Sistan has undoubtedly been influenced by environmental and
human factors over the time.
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Fig. 1: General view of Tepe Taleb khan from the west
(eft) and topographic plan of the Site (right) (Photo:
Archaeological Mission
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Table 1: Comparative chronology of Tepe Taleb Khan with south east of Iran and its adjacent cultural regions, (9)
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Table 2: Distribution of sediments containing plant remains in archacological contexts at Tepe Taleb Khan
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Fig. 4: Identified seeds in various contexts at Tepe Taleb Khan: brome grasse/Bromus sp.(4007/A), grass
family/Ermopyrum sp. (4019/B), catyopsis from a free threshing batley, /Hordeum vulgar var. nudum (4024/C), caryopsis
from a hulled barley, Hordeum vulgare (4025/D), tye/Secale sp. (4001/E), rachis segment from ceteals
indeterminate/Cerealia (4001/F), rachis segment, internode from a free threshing wheat of bread wheat type/ Ttiticum cf.
aestivum (4024/G), grape/Vitis vinifera (4024/H), flax/Linum usitatissimum (4024/1), pea/Pisum sativum (4025/J),
lentil/Lens culinaris (4010/K), fruit stone from wild pistachio/Pistacia sp. (4010/L), medick/Medicago sp. (4045/M), goat’s
thorn/Astragalus sp. (4024/N) (Photo: Shirazi, 2020)
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Fig. 5: Distribution and number of identified cereals at Tepe Taleb Khan
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Table 4: Anthracological results at Tepe Taleb Khan

B a5

oL
> 141 96¢ LE 0¢ 06 S0¢ SS 16 s €1 99 86 %001
2aafly vy XiaoqJ
<9 1 9¢ 1 14 9 81 1 1 6L %8
seaoerpodouay)
[0 [4 sl 6 1 0L 6¢1 4 S9 9% C 6 0¢€s %99
“ds supndoq
bt 0t 1 € z 1 z z 1T | we
“ds xuvuv]
I 11 801 LT 6l 6l 8¢ [44 8 3 6 14 81¢ Y%b¢
vXE) Pagnuap] WAV | sedd
ore o ovie | e
See 197 “E
(Tw) wonwiopy
30330 Juerd
SUTBWIDT JO “OA
(7 %) < 8.8 €T €T (474 €9z 8¢ vl 9¢1 01 98
ef? (€ emélm
() uonwiofy 23059q
sasodap Jo oA
(s A_i.«v Sl 96 LT L L 0¢ 6l 9 9 ¥l 14
304e] 1sodop
108 108 SJU2IUOD
pos nsodop ysodop 30he] 1sodop yse ﬁm.a:m ecm oerdaing
1X01U0D ERISIIN ,1:m SBqap fysy A@aw 1og suIqap P (S
3 ! put [10g ! 100[,] o ooepdonyy | sonseq <0
[E2160[02¥Y23Y o 9 : st ¢ qed SPHPON e ¢
€2 hem ; s ST ST s 6w | €2 198 erée <0
I g | AT | A ST LN TN
R A
J9qUNy IX21U07) 01Oy ceor
i LOOY 184014 - 1€0¥ SYov €208
. o c
|0 g 000% Z00% 0bOb LSOV (119014 YZob czop ccoy 920v 0108 190%
100% 120%
(wo) pdaq Sy
0 88 1€¢C | 001-06-88 ovl 14 1016 14!
i 0c¢l
21ep orewrxorddy
e O 0062005
[ouaL],
S AL A

[ 20-20-820g uo Jrneizuder-ell woy pspeojumoq |

* Absolute Frequence; ** Relative Frequence

[B1] ey (Sicw bl p b ml) sbalo ,is

3 i (PV) 993 lalS Ll (s (gl

[£6T9665T 279912 T TOOT 02 -HOA ]

o9_¢5| L o.\;.ﬂ),i O ygody 0ga0 Ol;i)b u;‘ cusls » o|9§
5 JM C)—i‘ d)L.zd dlﬁw QYJL,«: d4>9 L 9

Coplo 4 dg5 b .l (VA7) o cuiS lalS (sbla

Cowl
1&o

Mo I i pgw 8yl5m 50 (Slpl g e (5550 dilaie
A amy e 5 b a5 el Joges

199 Glinsl g JlgrJgl 6 loub iy Jlw

4 b wad cutS (LS b awlie 1 965 lalS
wdd 2l 9395 alS Lls lo ) ) 0 Jlas

[ 2£1°T9%®1lrZS2620T 10a ]


http://dx.doi.org/10.29252/jra.6.1.137
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.9.3
http://jra-tabriziau.ir/article-1-217-fa.html
http://dx.doi.org/10.29252/jra.6.1.137
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.9.3
http://jra-tabriziau.ir/article-1-217-fa.html
http://dx.doi.org/10.29252/jra.6.1.137
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.9.3
https://jra-tabriziau.ir/article-1-217-fa.html

[ Downloaded from jra-tabriziau.ir on 2023-03-03 ]

[ DOR: 20.1001.1.24764647.1399.6.1.9.3 ]

[ DOI: 10.29252/jra.6.1.137 ]

&R . .
= CJL‘LAL? R liwl s g jy solilad g5

Palm/ Ly

Goosefoots / slabid

Poplar / yge

Tamaris / 3

i

(=]
]
(=]

40

B fireplace contents / slsl clgixe
B fireplace / 3l=]
B mudbrick debxis f ez 1)

B 50il and debris deposit /gl 5 Sl azzy
B surface soil layer / _xlau S5 aY

B soil and ash deposit/ sl Sl cuigs

80 100 120 140 160

W plaster and soil deposit / 354 g S5 =5l
B burnt soil fazigw Sl

B floor / s

B ashy layer / ;o5 oY

B 501l deposit/ S aziy

OB a5 3 ead sleliss ol olaylisle o baisS slass g (uiSTy VY S
Fig. 12: Distribution and number of identified species and vegetal formations at Tepe Taleb Khan

Slail co5 3959 yu BleS 93 pl .l Do
Gl jgma> .l dilale )3 (5)ysliS Al 2 (e
olyad 4y 4S5 glacile 5 odog Clge (sladgle
2929 BALS I 35 LS oo by (55y5lS Y guae
Ol 3 die e gl jdols aSl> > (g5)5liS £ )l5e
sl 8 ¢l P 4 LSl s 0)9>
ol 359 pllibl Coz 3l GlagS Bg
Cuold g oy 8L gl & g cpl Wled S 0
g (gl (grslio 4035 it Ll (g galad
sly s A lodgs lmoysS ol Jlazslay g Lo ysis do sl
Sl oo Slgi oo BIb 45 pulidlusbolS
slaa b , 5 wlidjluobols Glalllas dolsl
4y g d 4 (@l 4 dleal Gl 0,05 i
Bblio Ly aalyd ol duglie fpomen 3l LIS
Sob> g e (Sl g x50 dilate )3 jlg2en
Cox $hgliS (9% 8)ly (srelr 5 Jol§ ML
LS by Ol g LIS ) ol M 30

Al i >

101 | 1799 gl g lesJgl 6 o «pouiinds Jbus

leliwl oy jlopsaclw adly g 0o JI6) SLl
A3 e poluaidl 395 Al (s SlglhS n piie
5 BU )98 4le plalidwl mle i 15 (ol e
iy 2 j| (Chenopodieum alba) A o ydabs
Gl ol (Vb (s (g3 [2-6] sl ord 3138
29 (poned g g e g LS cIb g
o=l Sl s ang L biabcdn 8,5 5 ladsS
9 5855 b b gy dlosia b dlocsy pbals
2 2l 35 xess yulys 93 pglae g Ll 8BS 0,8
g9 6B Ll (6350 U algh o cdituds S
298 SlaSb g S Jgad b )5l (il (als

Al Mol i pow Bylia 3> s Cubd g

u‘DLQM :‘»‘: 9 d);w e Y
5 ol ad jo ol glolls LS sleaiss alis

Ogmed (Yl €Bd 2065l i slaabge )50
M e A_l.o>. )‘] u_cl))‘ Obo‘.:f el )i.al.u Aoy» ).Q(w

3 G po Bl 53 baoges 5 () (sladily (g


http://dx.doi.org/10.29252/jra.6.1.137
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.9.3
http://jra-tabriziau.ir/article-1-217-fa.html
http://dx.doi.org/10.29252/jra.6.1.137
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.9.3
http://jra-tabriziau.ir/article-1-217-fa.html
http://dx.doi.org/10.29252/jra.6.1.137
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.9.3
https://jra-tabriziau.ir/article-1-217-fa.html

[ Downloaded from jra-tabriziau.ir on 2023-02-03 ]

[ DOR: 20.1001.1.24764647.1399.6.1.9.3 ]

[ DOI: 10.29252/jra.6.1.137 ]

R (Pao o—FPro o) Ul 2l g (gl (GBb o b.mh.muh.wbohg Slrllho / Gl S g Ulgls

wt)bb@x

15KV 50.0 X 1 mm KYKY-EM3900M SN:9265

c

1 mm KYKY-EM3900M SN:9264

15KV 90.0X 1mm KYKY-EM3900M SN:0000

355 s S 1S (D) (plirlil 5(C) 5 ¢ (B) pgio « (Ao b 1S aiigg 3 ea3 glolis o JIE5 (o i Y JS3
WA =yl ol g s oSl (635 50 olSiislojl )5 oo,
Fig. 13: Transeversal section of charcoal identified in soil deposit: palm (A), poplar (B), tamaris (c) and goosefoots (D)
(Photo: Central Laboratory of the University of Sistan and Baluchestan 2020)

Dol o&ily aolids bl &y A (6399 )bzl

e S o Sl g i (lodgy Lo Koyl 48
g3 5 cow Jolye )3 &8 (g5 adble B Closj

ol

Reference

[1] Mehrafarin R, Sajjadi M. S. Effects of
hydrology and geographical environment
on ancient settlements in Zahak region of
Sistan, Journal of Spatial Planning. 2005;

9(1): p. 217-239. [in Persian]
S55m 3 pguatodis (omwdes L) cp 8l e
Sajojen Sliwl byl diwl p slélss b o
9 i by =Sl pole e dalliad ¢l
[YIWV=IY o (VR OYAY das zolel

Sl Pwlew
(ot (] S 5 3l lusls 5 5SS
9 )9S ol Lol 0uS gy ol oS iily

g2 (6 o (Gitee S )5 (—el5 )L Se

[2] Costantini L, Costantini Biasini L.
Agriculture in Baluchistan between the 7th
and the 3rd Millennium B. C. Newsletter
of Baluchistan Studies. 1985(2):16-30.

[3] Costantini L. Wood remains from Shaht-i
Sokhta: a source of information for the
ancient environment and technology in
photohistoric ~ Sistan. InSouth  Asian
Archaeology 1977 (pp. 87-121).

[4] Costantini L. Introductory note on burnt
wood tesidues from Shahr-i Sokhta, Iran.

1199 Gl 9 JlgsJsl o)lod it Jbw | 1P


http://dx.doi.org/10.29252/jra.6.1.137
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.9.3
http://jra-tabriziau.ir/article-1-217-fa.html
http://dx.doi.org/10.29252/jra.6.1.137
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.9.3
http://jra-tabriziau.ir/article-1-217-fa.html
http://dx.doi.org/10.29252/jra.6.1.137
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.9.3
https://jra-tabriziau.ir/article-1-217-fa.html

[ Downloaded from jra-tabriziau.ir on 2023-03-03 ]

[ DOR: 20.1001.1.24764647.1399.6.1.9.3 ]

[ DOI: 10.29252/jra.6.1.137 ]

s ] .
= CJL‘LALJ R liwl s g jy solilad g5

East and West. 1977 Dec 1;27(1/4):105-
110.

[5] Tucci GI, BASAGLIA P. La citta bruciata
del deserto salato: testi di Basaglia. [et al.].
Erizzo; 1977.

[6] Shirazi Z. Vegetal resources of southern
Sistan during the third millennium BC,
based on the archaeobotanical evidence at
Shahr-i Sokhta.In: M. S. Seyyed Sajjadi and
E. Ascalone (eds). 2019. [in persian]

» uw Cadd u9_»> L;‘!’Lf é:l.m o)m) d)‘)w]
LS Ll bl 1o e I iy po )30
o Y Lo dcgare ;D A gur 4 5l odalCandy

5505 5 bt jgalodes YbgS &Y &g

[AYAA ¢ 5, 8i50,8
[7] Karami M. Kavosh H. A., Ghasemi M.,
Miri M. Typology and classification of
Tappe Taleb Khan potteries in Sistan,
based on comparative studies with
adjacent areas [in] “proceeding of
international ~ congress ~ of  young
archaeologist”, M. H. A. Kharanaghi. M.
Khanipoor., R. Naseti (eds.), Tehran:
Iranology Foundation, 2018: p. 367-382.
[in Persian]

9 O sold o o pps (598 gine (oS ]
A gla Jlaw iy dib 5 (wlideisS (it e
Bblie Ly (idas ddllae (polusl py (it o5 o
u—l’l“""&‘.—f d»L@ SYlae A0 4 ¢)|9_?f°_m
Cpmndoma s oS & {Jgl ) plg Lol il

sy w62l L) o (B (e (Bl iuje
[¥EV-FAY .o YA (ol )]

[8] Biscione RA. The Burnt Building of
Period Shahr-i Sokhta IV. An Attempt of
Functional Analysis from the Distribution
of Pottery Types. Seminario di studi
asiatici, series minor. 1979;10:291-306..

[9] Kavosh H. A. Southern Plain of Sistan
During Bronze Age (doctoral dissertation),
Tehran University, Tehran, Iran. (2012).
[in persian]

y—as yd UL_MM 29— S u_l.cwuo u;‘}slf]

[AYAY ¢l ya5 ol&isly (658> aobiLl L& 520

[10] Ghanavati F, Moradi F, Mozaffari J. Plant
dictionary of Sistan and Baluchestan
province. Agriculture organization of
Sistan  and  Baluchestan  province.
Management of education and popular

1o | 1799 gl g lesJgl 6 o «pouiinds Jbus

participation; 2004. [in Persian]

S b dly (g ilae g 215 (3l (eSS p Sl
g plojlw - limazrgl § Gl il Glals
9 @9y Copde gl g Gl il (65,9138

[11] Meadow R. H. “The geographical and
palacoenvironmental ~ setting of Tepe
Yahya (Ch. 3)”. In: C.C. Lamberg-
Karlovsky ET T. W. BEAL (éds.)
Excavations at Tepe Yahya, Iran 1967-
1975. The early periods. Peabody Museum
of Archaeology and Ethnology, Harvard
University, Cambridge MA, 1986: p. 21-
38.

[12] Tengberg M. L’exploitation et utilisation
des plantes dans les confins indo-iraniens
du Chalcolithique a I’age du Bronze selon
les recherches archéobotaniques, In: Y.
Madjidzadeh (éd.), First International
Conference of Archaeological Research in
Jiroft 2004. Cultural Heritage, Handicraft
and Tourism Organization of Kerman
Province, International Centre for
Archaeological Research of Southeast
Region, Jiroft. 2008: p. 169-179.

[13] Mashkour M, Tengberg M, Shirazi Z,
Madjidzadeh Y. Bio-archaeological studies
at Konar Sandal, Halil Rud basin,
southeastern Iran. Environmental
Archaeology. 2013 Oct 1;18(3):222-46.

[14] Shirazi R, Shirazi Z. Vegetation Dynamic
of Southern Sistan during the Bronze Age:
Anthracological Studies at Shahr-i Sokhta.
Iranian Journal of Archaeological Studies.
2012 Sep 1;2(1):27-38.

[15] Vaezi A, Ghazban F, Tavakoli V, Routh ],
Beni AN, Bianchi TS, Curtis JH, Kylin H.
A Late Pleistocene-Holocene multi-proxy
record of climate variability in the
Jazmurian  playa, southeastern Iran.
Palacogeography, Palaeoclimatology,
Palacoecology. 2019 Jan 15;514:754-67..

[16] Hamzeh MA, Mahmudy-Gharaie MH,
Alizadeh-Lahijani H, Moussavi-Harami R,
Djamali M, Naderi-Beni A.
Paleolimnology of Lake Hamoun (E Iran):
implication for past climate changes and
possible impacts on human settlements.
Palaios. 2016 Dec 1;31(12):616-29.

[17] Gurjazkaite K, Routh ], Djamali M, Vaezi
A, Poher Y, Beni AN, Tavakoli V, Kylin
H. Vegetation history and human-
environment interactions through the late


http://dx.doi.org/10.29252/jra.6.1.137
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.9.3
http://jra-tabriziau.ir/article-1-217-fa.html
http://dx.doi.org/10.29252/jra.6.1.137
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.9.3
http://jra-tabriziau.ir/article-1-217-fa.html
http://dx.doi.org/10.29252/jra.6.1.137
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.9.3
https://jra-tabriziau.ir/article-1-217-fa.html

[ Downloaded from jra-tabriziau.ir on 2023-03-03 ]

[ DOR: 20.1001.1.24764647.1399.6.1.9.3 ]

[ DOI: 10.29252/jra.6.1.137 ]

L (}’ao o—FPro o) Ul 2l g (gl (GBb o umeuL;wL:oLS Siwllho / ol jSe g g

\_swuhabm

Holocene in Konar Sandal, SE Iran.
Quaternary Science Reviews. 2018 Aug
15;194:143-55.

[18] Zohary D, Hopf M, Weiss E.
Domestication of Plants in the Old World:
The origin and spread of domesticated
plants in Southwest Asia, Europe, and the
Mediterranean Basin. Oxford University
Press on Demand; 2012.

[19] Struwe L. Field identification of the 50
most common plant families in temperate

regions.

[20] Kamilya P, Das A, Das A, Sarkar A.
Comparative analysis of  major
phenotypical traits of some

Dicotyledonous weed seedlings of crop
fields of Balurghat Block,
Dakshindinajpur, West Bengal.

[21] Jacomet S. Identification of cereal remains
from archaeological sites. Basel University,
Basel. 2006.

[22] Mackizadeh Tafti M, Sharifi Ashourabadi
E. Atlas of the Seeds of Medicinal plants.
Research  Institute of Forests and
Rangelands. 2017; 1. [In Persian|

ozl -] d’l‘jﬁ—““‘sh" (ki qo e (5 03] SCe]

[R5 oS @510 g o S

[23] Baas P, Gasson PE, Wheeler EA, editors.

IAWA list of microscopic features for

hardwood identification: with an appendix

on non-anatomical information. National
Herbarium of the Netherlands; 1989.

[24] Paulssen LM. Identification of active

charcoals and wood charcoals.

Identification of active charcoals and

wood charcoals. 1964.

[25] Parsa Pajouh D, Schweingruber FH. Atlas
des bois du nord de ITran. Description
anatomique et identification
microscopique des essences principales.

[26] Neumann, K. S. Détienne, W. P.
Schweingruber, F.H. Wood of the Sahara
and the Sahel. Birmensdorf, Fidg.
Forschungsanstalt WSL. Haupt Verlag,
Bern/ Stuttgart/Wien. 2000.

[27] Niloufari P. Textebook of wood
technology.  University of  Tehran
Publication. 1986: 737. [In Persian|
ohbasl. gl slacge (wlbo hon sk

[AVEY (o)l oKl

[28] Hejazi R. Principales of wood anatomy.

Dehkhoda Publication; 1979. [In Persian|
S g o) 2 i Jgmel Loy il

e slacss (pytere (g5 wg S (oluli

[AYOA duseas  bg,alS” ol Ll ()]
[29] Akhani H. Biodiversity of halophytic and
sabkha ecosystems in Iran. InSabkha
ecosystems 2006 (pp. 71-88). Springer,
Dordrecht.
[30] Asadi M. Flora of Iran. Research Institute
of Forests and Rangelands.1989; 1. [In
Persian]

[31] Perrot J, Madjidzadeh Y. L'iconographie
des vases et objets en chlorite de Jiroft
(Iran). Paléorient. 2005 Jan 1:123-52.

1199 Gl 9 lgsJsl o)lod qpinds Jbw | 10K


http://dx.doi.org/10.29252/jra.6.1.137
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.9.3
http://jra-tabriziau.ir/article-1-217-fa.html
http://www.tcpdf.org
http://dx.doi.org/10.29252/jra.6.1.137
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.9.3
http://jra-tabriziau.ir/article-1-217-fa.html
http://www.tcpdf.org
http://dx.doi.org/10.29252/jra.6.1.137
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.9.3
https://jra-tabriziau.ir/article-1-217-fa.html
http://www.tcpdf.org

