B8 —F0 dmio ATAF & o5ked A o (3l & 30995 dloxe

Mo 3l (hsm Slis,y hgy 4 gL i Syp sl

*
Yo sy Sl ,.,)_;“r,\‘i_w 2 e

£ § L.t - o Lt Y Yo .

$d 502w Ao g wu&”hf‘“m}’;}fﬁfd}”&)@f‘@'ﬁ’w‘ J,w}.wzbzﬂ\g &yﬁ)ub

O Gl oA 535 Ao smen S 03,5
Lty o 03,98 T olS2ls o lanrmaciny ; iz ;S ya |
Ly o5y gty o oS> uilis liasls 5 g b oSty "
Ol (K8 Slo ol guolisiilinals Sliines 55,0 F
Ll o ol 130 oSty o pulis s liasls oSl

QY iy gl QY VN0 22l s 2 ,b)

oS>

e 3 E8S loogS b 15 Jlad 5 ol Bl Jlod J e 51 mr 5 3550 JE1 155 sos 30 51 55 S s
Wi 4 g Qlolid jshaieds cwlidplinl Slaingh dsdie e (a3 5) S i sloogS ) g b achl NS 5,
=gy dasee AYVE )3 Caadl o)l YWY )3 )] G 2 ST (15900 ST5 (ggmjl i Jlo WY+ (5,5 Jlgnd s
L sle cigio Gimgds cpl (ladS oliwl LSias) VYYA B AYOY 5 ols aals) 1, o WAV Jlo b o,505 ¢ VYo 5 LS
bl doldl S g b el la y5glS WWAY law g <85 415 dn g 590 5,5 Jlend (MWYA Jlo) oliadS s el g,
=8 Hlad S5 s ol L;)?’l Ned 3 Syi e Jsb oghS Yov dgas b laed cpl sl o3l L Clddes -pl .l
2 boyd sl odgr ik Hlydtel oo Ylean] 48" ol elad 55 ¥Y ol Jols 15,5 Jlasd Conl cpa Jlaed 51 s ol
S wilbagy b il 1y Ol a8 ol anily 3 g e gy 3 L e a4 ol Jsl JUSTL gas ol sols 50 g leed paol peo
Jod 3l (SogS sla it s ailawlie .l 03,5 o Colid Cand il lacme g sipn] slaoygS 9 BAS Cuomw 4 €09,
ol 8y Sl Sl 5 (e g il ol Jgb 5 > () plaS Lt ol bte S 0 o8 S5 S
a8 Cunl o 00l alisee il e Jland cdlw loj 3y50 50 D)1 dgg Hlasd cpl 5l plaise slal el ailiseiss b opll
Colo o aslin )l (gl Cuodl Hlad ) Cwdd o 1 L o gy |y 0o I o 8 5 B oMo I L3 )8 ¥
stlor Slp Sl Wiged 4y plaBl dilais 3 j0d L e rad 4y adie Gl ey (Sl ol Mo G g
bl cnl cdlo olgd (b guls 8,5 )18 (ay 3)90 ()3l diged S g (LS Wiged s (V++0) WAY 130038
Clo (g% g Jlo slaaylai U ol s 3 (bbb g plolidlinl 4 Bllas oy cnl g w300 (i Gl (loj
Ol sl Clles by (poud U sl (5503 (iudsS dllie ol (B3 s ol 4 a2 b S plo 58> 1)l

Sl poye 4y Hlgyd

4><.><.:)l) ‘L’))){y.)l) ‘Lle.«u>) ‘Lﬁb[)‘“’ ‘ulfjf )ly..) 2‘5%15 dlhbj‘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" ¢. 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% ¢. 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 number 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
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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.
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)
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