B8 —FO domio I FAF & o led A Al (Ol 1 & 8955 dlom

Mo 3l (hsn Slisy hgy 4 gL i Syp sl

s . * . .
'Sl Gles wip T Sl s

¥ ¥ P o. _ R SR v Yoo, .
Sosama doma 5 b il 30 Slee doam CO5nShis S5 0dS S L ¢ e sla sl o K pa S 0

Ol Gl olSls S35 oo smns e 035
Lty 03,54 ol o oy ; linin ;Spo |
Ly o5y guig o oS> pulis liasls 5 i, b oSl "

Ol o K8,8 Slpo lojlu o pwliiilinl oliiz 150
Loty ol 50 oSl ol liasls oaStils

QYN t iy ga,ll QY VN il o o)

oS>

Jlas 53 E oS b 08 Jlod g LS caslBisl Jlad 5 youe ) dms 5 39000 JET )35 gy 3y J) 0BT S sleed
Wi 4 g (alolid polaiedy (wlibolinl Glagingd dsd e gxe (05 5) 25l saogS 53 g Wb asll AN 5,8
SUS gy dosmo MYV 53 Caadsl o)l AYVY )5 o oo 2 52T (5 5900 ST5 (gl i JUo YW+ 5,5 Jlgnd i
Eori b ble caBgio imgh ol (obudS ojliwl JuSKiis) YYYA BAYAY 5.uols ashl ) o1 WAV Jlo b 51,0 9 \Y0- )
ol Conlaidly aols) 085 5 wb el la aglS WWAY 1w g 8,5 )15 an g )90 55,5 Jlasd ((MYVA Jlo) fbundS s cél
3 om ol #1525 S)5 5 e Tl 3S )5 sl sk Yoo 350 bl ol cel ool s i
5 s> ol yes 53 Ly sl 0393 iy Syl oo Yiais &8 cal o83 50 YF Jolas Jols 5,5 Jlasd sl i Jlasd
Cuows 43 €3y 5,3 wldg, )b 511y Ol a5 ol azild 3939 yi0 gy I L o & ol JWasl JU' L a5 o] ools )
S ES Shxled ) SosS oty jra alielis sl 03,5 0 ol sl o 5 il ooy g 3as
alisedgds Jlcplt sl 48 gl Jl Glasl g (b elgs Slp bl Jobo )3 jle2 cnl plos Loy osile (9300 S 5
Moo 51 8 )8 F 5l &S canl o 001> alises llas gy cal floj 350 10 )l 3929 sled cpl 5l oo jisw slol IS
obts plilele gloj )3 1) lgd cpl <ol glhgd b @l 8)5 )18 oy n 3)90 Sy Bged S g SLES) digel
ol 538 1) s cole (Sise 5 Jle Glaeylai oy cuo s (bbb g plolidglivl & lhe (slagws cnl g w2300
Sllidy poye a1y lasd (pl e b Gllas sy poud Ul (6,550 iidsS dlao () 5,5 Jlasd Coodl 4y dog b aiS

4}(}(.:)[) scx;%.)l) ‘uJLj;&) ‘u"L’O‘“’ culf)f )l%.} 3‘5.):\.15 dlﬁb'j's

Great Wall of Gorgan: OSL dating of part of the wall
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Summary

The Great Wall of Gorgan in Northern Iran was around 200 km long from the Elburz
Mountains into the south-east of the Caspian Sea and inculded over 33 forts. A canal at
least 5 m deep, conducted water along most of the wall. The main research questions
included how, when and why did people construct a wall of such enormous dimensions?
To make such large quantities of bricks, it was essential to have a supply of flowing
water. A water canal was fed by a complex system of supplier canals that ran along most
of the wall. To ensure regular water flow, the route of the canal and the wall had to have a
constant gradient. To achieve such a constant gradient over more than 100 km is the most
impressive evidence for the high standards of Persian engineering.

Until 2005, there had been no consensus on the age of the Gorgan Wall. Some thought
it had been built by the Macedonian king Alexander in the 4" ¢. BC; the wall is also
known as ‘Alexander’s Barrier’. Others suggested it was built as late as the 6™ c. AD
under the great Persian king Khusrau I. Majority opinion, since the important fieldwork
project by Dr Kiani (1982a and b) in the 1970s, favoured a 2™ or 1* c¢. BC construction.

In order to solve the question that which of these dating proposals is correct, the best
way was to determine the absolute date of the wall. Among other dating methods carbon-
14 and luminescence were the best for this purpose. *C is one of the most accurate
methods but requires organic material. However, Gorgan wall is made of bricks. There
are quartz and feldspar in loess that is the main material of the bricks. Quartz and feldspar
are two main luminescence dosimeters. As bricks are cooked in ovens, the luminescence
clock of quartz and feldspar inside the bricks will reset due to being exposed to a
temperature more than 300°C. The sediments contain quartz and feldspar. When
sediments are exposed to day light, their luminescence clock will reset. As soon as bricks
cool down or the sediment that was exposed to light is buried, the luminescence clock
will start again. The minerals inside the bricks and the sediment will be exposed to a
radiation (alpha, beta and gamma). Such radiations are emitted by radioactive materials
such as uranium, thorium and potassium-40. They damage the crystal structure and the
atoms are ionised. Electrons separated from the atoms are trapped and their numbers are
accumulated as time passes. We sampled one brick from the best-preserved section in
Trench E (near the excavated Gorgan Wall brick kiln in Trench A) near the eastern
terminal of the Gorgan Wall (Figs 5 and 6). Another brick was taken from the Gorgan
Wall near Gonbad-e Kavus. We also collected one OSL sample sediment from below the
foundations of the Gorgan Wall near Gonbad-e Kavus that predated the Gorgan wall (Fig
7). One bone was also collected from a trench close to Fort 9 which post-dated the
construction of wall (Fig 9). All four samples were transferred to and dated in Oxford
University luminescence lab. The results of the OSL samples are presented in Table 1.
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The optically stimulated luminescence and radiocarbon dating conclusively proved that
the Gorgan Wall had been built in during the Sasanian Empire. We hope to be able to

narrow down this date further in the future.

Keywords: Gorgan Wall, OSL dating, radiocarbon dating, history
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Plan of the Gorgan Wall (trench E)

Drawn by M. Hossein-Zadeh
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