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Abstract

Climatic conditions have dried up since the late 5th millennium BC as if Paleoclimate research in the
northern hemisphere, particularly Iran and neighboring countries, shows unfavorable climatic
conditions and several periods of severe drought during 4th millennium BC. Also, based on
environmental sedimentological studies on archaeological sites such as Mafin Abad of Islamshahr and
Meymanat Abad of Robat Karim in Tehran province and Ghara Tepe of Qomroud in Qom province,
it has been determined that all three sites wete flooded by neighboring rivers in the mid and late 4th
millennium BC. The occurrence of these floods coincided with the severe droughts in the 4th
millennium BC. The enormous floods caused by severe centralized rains are, in principle, one of the
main features of climate change and droughts. As the drought intensified, especially since the late-4th
millennium BC, human populations in the cultural region of North Central Iran have decreased,
leading to a cultural decline during the Bronze Age. This rescarch tries to study the destructive
impacts of climate change on ancient societies of the Tehran plain and the Qomroud-Gharachay
basin, located in the western part of the North Central region of Iran. For this purpose, paleoclimate
research of the Holocene Age and environmental sedimentological studies of ancient sites
contemporary with Sialk 11T period have been used. Also, during environmental surveys of the Mafin
Abad site, evidence of an ancient stream (possibly one of the branches of the Karaj River) belonging
to the mid-4th millennium BC, was discovered. It is probable that the uprtising of the same river
destroyed the ancient village. The XRD analysis on the sediments of this river indicates the deliberate
selection of this location for establishment of the important settlement in 5th and 4th millennium BC.
According to the sedimentology, the ancient stream has been one of the most valuable mine of
pottery clay in the whole of North Central Iran. Previously, there was one of the largest ceramic
factories near Mafin Abad, which uses peripheral soil. Also, the existence of very fine and excellent
pottery of Mafin Abad, belonging to the Cheshmeh Ali Culture with 3mm thickness is another reason
to support this hypothesis. Thus, Mafin Abad has great environmental potential for attracting human
communities, but has failed to reach the threshold of urbanization. Mafin Abad and Ghara Tepe in
the mid-4th millennium BC and Meymant Abad in the late-4th millennium BC ended their lives.
Although it is not yet known exactly where the Meymanat Abad settlement was formed after the
Mafin Abad collapse, but because the most recent Mafin Abad cultural material belongs to the eatly
Sialk I1I phase and the oldest Meymanat Abad cultural material belongs to the same period, it is likely
that after the end of Mafin Abad due to the flooding of the ancient stream which was a branch of the
Karaj River, Meymanat Abad has been established. Since the absolute dating of Meymanat Abad
indicates the oldest settlement at around 3700 BC, it may be possible to attribute this date time to the
flood in Mafin Abad. As noted, most of the paleoclimate researches confirm the occurrence of a
climate change and drought in about 3700-3500 BC. Also, the eventual collapse of Meymanat Abad in
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the late 4th millennium BC overlaps with the 5.2 ka BP drought event (3200 BC) that continued until
the early 3rd millennium BC. Since then, the long cultural decline began in the North Central Iran
region and covered the whole Bronze Age. Perhaps one of the most important reasons for the
significant decreased of settlements and the existence of only one to two layers of settlement after the
Sialk IIT period was severe climate change. These natural hazards have undoubtedly had profound
impacts on the subsistence system of the North Central societies of Iran.

Keywords: Dry event, 4th millennium BC, Tehran plain, Qomroud-Gharachay basin, Paleoclimate
Research, XRD analysis




Ao-4V :(1)% AW99 Laikwolmy asgjy

f/';’l?%#-‘/./, DOI: 10.29252/jra.6.1.67 URL: http://jra-tabriziau.ir/

Ghagp Alis

@ 05 sl 5 0.5 ool 5130 orlil S bl

CrossMark
S0 ;809 yod Adgs g 4yl T Culdd (60,90 a1 Sl Xolg>
Yol 9l s Sl (548 el (Bl o]

Ql)il ‘Q‘)-GH" ‘d)i.i}b)f 9 LS&)B ul).w omﬁi ‘@»uoh‘»l{ amﬁg’ L;Ql:-m pac g )l'{bh‘wl ‘@»udl;wlg ‘5\)75.) A
Al 0l i 5 pole a5l o oMl ST oKl ¢ sl il 5 g, 05,5 (g Uil (olislinly (6185 Y

1099/61€/0 A 2bpdg 436 1RQA/09/11 :0ablys 396

R

loy9-iS g Gl 039 ¢ Jlosd 8,50 53 bl p 3 (Slaiaghy ol)S (Suid 4 g) o5 ok Byl 3Isl Sl el Ll
L5 ol 2 coizman it 2.5 2o B)lia (b 53 D SUES 590 M £98y g delual ol Ly Batad LS lgxen
o el 3 39508 4o B 5 )05 Gl 3 o SBly Sllciase 5 el SLIdle (sladosme o ulidiogu) Slallas
e Clgwy pj ‘ou)lﬁ?fv‘“ sladlesg; Jbib 515 2.8 ooz B)lja Sl g Lawlyl > ’”09’“ oy &S Cusl 0ad yaSuie
OSotw sla e 585 Lolwl 5 3,1y cillas p. 5 piles 55150 50 il Sid glaoysd b MolS b fuw oyl £585 jloj bilasd
eeldl Ll (53,5 s L g0 slods 4y almoygd iz ol (slaaasiitio ) (S dul S 5 35 p0t0 sla bl Sl (30
aS b« ilS GialS 4 g) 35 5o olul Jlod (Sin b ddlate > Sl Cumen .5 p)lkz 850 Bl jlofgar (St
Oglgn pas il (p 03 (agiagh J 6xSope LU S aw (imgh cpl oAb Exhe pae (b )3 (Simpd Jsbl So 4 e
Sl gl 1y Gooaldl a5 e Syl Il Sl 8353 L Blon il (sladbogimo Jamo libiogusy (slo )y 5
5T cizman 23 )8 e y90 555y Ol Jlod (Simyd i ()8 Ao )3 @ly slrojfagped ades g (g cudd
1348 ol 2,8 39 3 (GMBLE JUS 15 olS il () BlalST 35 1S 5585 s ] ble Egoma oy XRD (6 e
AU gl sl 005 5230 Sl (sbig) o 55 g0 39y e b objJlaislay 5 aib Gl o5 ol 8yl Ll
o=l Jles ddlate yuslp 33 (655 Sl 9 (55,9l SS B 50g po 5l (o 9y (nl Cligw 45 i3 oo (LS 018,53
2 5 e el dae VL (slaJuuiliy 3929l ¢ St 0 B9 41 4l (ul 3959 pis b Jlesnley cplply (sl 0392 (55 50
D9 03> zudgi o3 pola Byl (ouldl Clbbre g8y L LS

XRD U1 o8l 03200 (slastimgs slyoji=d9,ed ds> (05 Cudd o3 )l 8)l50 (SS90 1505 (4B 5y

(GBS g (Fiyh Slye oldingy o ojge laidlu (Sopg) o (o QLS (a3 plel (e (ol o5 1L Jgtune

VTERAYF 2 S

a.chaychi@richt.ir : S9! Cony

5 Ly i o5y 58 o2l Al 51 5 ool (COPE) Ji] )3 53081 a3l o 0l 3 3951 5l gl 5
Caleie Gopm ole BT 5


https://jra-tabriziau.ir/
http://dx.doi.org/10.29252/jra.6.1.67
https://crossmark.crossref.org/dialog/?doi=10.29252/jra.6.1.67

53,90 8llho 1 ;Sid 48 sldduuly g .G PIle2 81 j o8l il jblio / pllwl 9lSew Gl g juS ol 2ul2 wc}wb

o)li2 (b > 55550 ol Jlod (Sin b ddai

oo glosling, Jlad Sisio joboas p.5 2o
U LSt il oLoaldl s b Laspo (g3
Lo g odd (6 58 sl slogbls 5 Lo il
it el 3o 53 (ool ogllasls Lyl ol s
lghs S s sl il 3105 g Caanos ine
o=l Jlal el sy o 5la5 @ &5 g pgboay el Bl
O ) asmean; bl b Cualhg @l Sl cadlaie
Sledy S ynlpe (oglrol delue sblio 4 b wlass,
Loty () p ot ) (o (A1 (0
5 Oyt Cbd (63y50 dalllaol) adlaie pl Javxe
Sl IS 8b i (slaeigyed 4o
P9y 3 48 (o) p3yge Sl el 1y (ol
sbagh)l J o (et oo 539 o5
Seid oalll cladlingy b > Ll s g S seke
Jlos Sl slabiwgy 4 si> Sloyoml coge
89> 4y adbate (1 39y9 pas g 02b (655 o ol
ot Sl b basyo ips poes 818 50 (i e

et 039{

3 2k Byl3 (ool byl Y
ol ciz Lidp dyeS > (35 518 b 4 ]
{Joms 4237 Jlae g olbydlel, o )
el (oS bl o)y Sis g 25 2lsmoc (IS gboa
alos Mo JB SlinsS” sblie (3 ) biume 3 o>
e g a0l G g degl [5] cul
Sy ol O (65 e i )3 o oS olalgmodgs
i olpl JB> 4 ciliee Sl Sl or g Sgd e
0938 ol pul o g codlil s o S oo Lol
) JS8) 3535 o oo 0yl

(o 0,80 ) b8l (3 (slogbngsy Bl »
03log ) Ml SIS 8y93 > £ 5 o)k Byl (b
a0 lo) (wlidualdl s 3 Aiges B+ dgds Lilejl ]
sodlil Lasl b 08 pase e oyl 51 ((ooel8]
Pl o)lin (b )3 prane S (3bolie 3 SiS g 35
Jlw 0%e+) o5 ¥R+ aulil g, [6] cl p.5

Ao .Y
i s JocSid e 251k ol Sl
S ge «OLBgl el g 039y sl Codgrge s
2B 5l iy 50y Ggie Cuslodd 26 yne
Ods Yol claoygd jolas dimd o ylis oS K
o I Slge Aoy UM e S
[1] 4t LanSin ¢ sl 53,508 clocs e
5)9> S (b 3 culio (Sl Gl Jlesas
SIS cugby cdl 4y e oS 0y YD e SYsb
d9300 Sl gl tmlS g 2y 5y g e sk
1S o Je |y Jgana (st g Sludl slaclled
i 4l 03555 _oalil slag, o oS [2]
et g S Slal IS o oLl g Sl 385
Sl Glie dn dtn (e ja 3 ol sl
[3] ol Sglizo wamd o &y o) 3 &S (slamels
o s g onli] i Sl
Ll )b ilwil 3 (gl lhgd 3 SLSL 5 (P
9 &l (dume B9 g Cilie 3blie Jaotecin
e s imgh [4] cul isuyed Slusl Gleloss!
(o8l Sy ] (sl mlgad ¢ Jloud 8)S0s 53 (ol
i e s |y cilie (S g (Sloj (slagplida )
45 (5 s ilodg: ol per (gl b JluSis | &S
ol cpl b cov Skl laies o bcKin,
s glwoygd Ly g JolS (g Lo (odld]
BLS cesil Lalls o8 s ol 4 ablond cejly
Slo 35 )55 5wt lsmecl blps L ()53 (ol
e ds ol Lolel U g aslasls 1) et
5 ol el 355 (dino s 5 (i3
IS el lulyd > g2 lodgs )8 3l
o rddy9e & Cusl O plae iy lai (slael) o e
Ol Pl S gl (e Sy gl
o il 3blis ) oSl Sl welg slaguly
S8 2 4 (B it Sglite il o slasly,
(bl 503 (phn g 1S (o0 W s (gl (Sae
oS el pl @ i S oo 1y (2 Jloj 9 (b8
b 9w (83954 (b 5 S5 gl

11999 liwwl g JlgsJgl o)l iy Juw | §A



@i .
Wuub‘ gLl 6 g f swliduad g

ol 05 S50
Jas sy o bt liws S )ly5 &l s (slo gy
adbaie ool p (Sid balps po 3 YO B ¥R s
aS a3 o i 500 slasllas 4 [10] Cusl 034 WS>
Olal3dl 3 YR = e aals ool Ol e
i) Sl e Azl (sl o [11] caslazily
Y=Y+ 0 Sl g )5 Hlaw byl Baims lis
Syl Al > w8l oy o0 sla jimgh [12] Cunl p. 3
YO =YVer dgdn 0 dS 0S8 oyt 8 )8
pes Voo o=VVee gus 3 o St o baslyd p. 5
b o [13] o o3 (SLs (St bs by
= YYO dgas by cpl SlLbl S cldlas
[14] col a il 54 ng (Sid o8l p. 5 VY- -
J15] eyl 95 &nbys (odld] (clavguis )] ppizmon
[17] oloygeils LM 9 [16] b (jgeld 4L )
bl ol e ooz 350 (b > &5 aimd oo oL
ol olyom 4y g 2led S o a5 1) St ol byl
Gl dzily dgg 3blio pl )0 Hlegd S LE il

P Blde Bl > (s 93 (Bl S50

L oS cand b 3l (olopo slgy cmpler i
78] el oa b pase i (b gla S (5508
2 Cldiuilgi o 018 A e 4 3laygy ol ol
9 ol (Slomoygd ©jgoa bl sble
sbagingin 3-b 298 pols] JlwsSis
Ol o905 (GISP2) ailty 5 3 50 puslid @l g 03
zol L Loy [wgmome ol bumd lis cpwglon (glod
il lsm B/ (St sliygy Lol 9] il pugs VE- -
Ol pa S (e Yo LIYYer 290 )
oy Llodj) ol o a3 lis Mols” ol o8l oy 2
1 i s gla gy ol 039y Colf ndon Ly 5
Shgy nl By (18 ainlgs S5 el )3 &) aibie gl
o) e o G paitio oy S 0 20T
halS oy oo a4 Jg 039 2 (codlil sl
b i a5 g Glsley s Cage iy Colld
A 2y 9 03 (il (6y9imLed) (lige 5
Dlie €8 g 5505 il s o ol slac]
ol Gl cuw (pzmed 5 o)l > (S
5 8)93 S 959 9 (cowge 9 sl e (il
Glypoc ool 5 JoSits daseto | o8

1300 km

Ql).’.l Lglmbma.)y' :) Jﬁm
Fig. 1: Air fronts of Iran

59 199 Gl g jlgse]gl 6 lou cuuiiuid Jluw



53,90 8o 1S 48 sldduuly 9 .G PIle2 81 j o8l Ll jblio / Ul 9lSew A 9 jus uol 2ol wc}wb

w
®-29 g
N 3 £
a =-30 e
n = ) =
- 2.31 X =
¥ 3 : =
- 32 =
S o
s vy
E =
g 10} Dust Flux
L X
[} -t
x N 6
© w4
- WetZX 2
12
a Dry __ 10 Dust Flux
@ g s *
z -
o L
4 x
R
=
Wet 2
0
®
> Dry 3 0.125
—— c
o : =
= 3 0.075 ~
K. a =
1
3 &
E wet s 0.025
©
= 4

'3
000 1000 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000
(R T T S M SO M A M . * R el W e el e

- = —— o s Zeribar

1 1 B oo
L — I |
| =————— |}
——— = g L W g

Mirabad
Maharlou
Shari playa
Al-Hussaynia

Soreq Cave

wo, e o  we w0 e 4w som @w w0, s0 ww sw uew uew
| =i | | [ -] = | se=0]
Warm - Dry Hot - Dry Warm - Humid  Cold - Dry Humid Dry
Late Middle Early Glacial
Holocene Holocene Holocene ac
T TTTTTTT T T T T T T T T T T TT Pr T TTTTTIT PTTTTTYT TYY T TTTTTTTTTTTTTTTTTTT

0 1 2 3 4 5 6 7 8 9 10111213 141516 17181920 21
Age (cal kyr BP)

J13] ¢ sl 12] 3bl o {10-117 5L 5 {17] byl {15] 195 J16] y9ela 8] GISP2 . pwglon pac  couddl il :¥ S
{207 G S {18] asigmad! {19] LD L3

Fig. 2: Holocene Climate change. GISP2 [8], Hamoun [16], Neor [15], Jazmurian [17], Zeribar [10-11], Mirabad [12],
Mahatrlou [13], Shari playa [19], Al-Hussaynia [18], Soreq Cave [20].

ESUOF ) Byew 8 K Hjle Clalllas aad o lis
2 aS 03)S asriio oYU s zadg b wuldygl poi
po3 YIVo=YVDe g o5 ¥V- Yo e Sloj claojls
(a0l e 3ym) acilate (ol yu (St souddl Laslyis

b &S cunl sadplool [19] UMy gl 5 [18] dnimud]
g ¥ere cpm dihio ola S e o Ll ddwsdl
Suid 5 p)5 (olll LailpS o5 V00
pos YA =TV (gl ) Ll (e L)L il

1199 Ll g JlgseJgl o)l i Juw | Vo

5 Cowlaily |y



Ak ] :
= Ut‘ual.} gLl 6 g f swliduad g

SLE Y 5 A aleS 0.0 5 F b JSB) wa
Gos 3l s SB35 Sy a4 () 9 (o o550
G bospe) (65l SB Y, oo VYO B /0
I1- S slaJlaw ol yors 4 ((IWL ¢ pl] Jase
(5o VU o0 Gos il 55 B &S .l 5293
5 oLl e 4 by o) iasE SLS Y S
1 A5 bl T3 Kb (glo Jlaws b ol yan (3L
LYY Gos jl o8]t gy sloaY 5 € aleS
S TA-5 Sl Jlaw b opb &Y S§ (s520 /10
e VIO Culbes s Y Sy D alS > .0
S bgye) 308 )y () 9 (il o510 S
J Y (e VO LS F os 5l (655108 Laee
ol o dy 93 b (g yiaSE Sl glaY g 5
2 E b ) 91,5 saaline 145 Sl sl Jlaw
$ladlis 5o 33 o5 b 5 b olyan o S
2 Oy [22-23] c il 39 g 1111-5 S

By Sto Vo 39»\—? P zpcdle gy gl
CL (e AL S Loyd 5as ) 9 0Ll ke 4g
S BlE] jebay (glileagy bl slagl > Sbow,
bl o 458 (Siw e sl Jlaw clebad o8 w5
oLy JLeislany oo lac 55)‘3—&)9-*») ng o=l g
ey o i |y (oM glailBagy Lad gla b >

() Jose A2 sla JS)

&l s (gm) 8330 U1 s [20] cul 039 oS>
ol L Sid Ll S o3 Y+l s plos
(Y JSa) [21] seo e s |y L9 )5

Sdbgoms )3 dums (cwlidiogm, ¥
S35 0 ol nl Jlowd (Sl

Sl pble bl dbgome 23L] mdle Abgome .Y-Y
WY 5 Jes YOT ¥V YT Ll s coabge 4
&l ol il jreiodl (0l )3 By OV
A WAF Lo 3150 55 abge oyl (1 JS)
SIS 2y9— 73yl (Zuls el iy
B9 Jl 45 A pasdie g © 35 )15 sl
Pl Bl Lauwlgl) TIT S 853 315l b Lo douis
Lo (b 3 sl 03g (SeSne dlaie S5 (pr3
wbgme ol azme olidogw) jghted; AYAD L
Jolsd D F gD € B A duasuin Bgy b 355 xiy
slagpile Ly ol (S | olie b
P D UA glads |3 g uad yos g hpSk
il Sgng Jliil g atlss 48 e clisac
Co= B e 58 (6500 ALS bk obals
S a8 )50 P C g B sbadgS A5y b
F e Ve Ly ol g 0p8 Jloud Szl )3 5 o2
(0 2 P DS (Grzmed WAb ()l oSy
s by (Bpb Coix PS5 ogr B alS

;%& 800 km

b3l (200 sladbgma 5 Sl ol

9o Caxbge IS

Fig. 3: Location of Archaeological and Paleoclimate sites

2 1199 glinls g JlgseJgl 6 losks cpuubiuids Jlw



53,90 8llho 1 ;Sid 48 sldduuly g .G PIle2 81 j o8l il jblio / pllwl 9lSew Gl g juS ol 2ul2 wc}wb

g g
Y £ Aa AB AC AD AE AP AG AH Al AJ AC AL AM AN

™
w0
a0

2
1000

= -l -H -G-F-E-D -C-B-A A B C UDE ¢ G5 led K L M NO PP 0 RS 1T UV W
2
-n

-1
w2

A o [W.Pump

Leg end Spot Height44 Bench Matk  Contours Tree Stream N
Bie

-—_

100m
Trench Rubbish Habitable Limitarea Water Pomp  Pit Road

B .0 | P, 4

sble g il oy 9 S5 ¥ IS5
Fig. 4: Topography of Mafin Abad site and location of trenches

2)

I \"‘“ \\ \ 1‘ ; | )
~ ;‘ UM g l/ I'zy
e B

) @"
« L

Tr. A Tr.D Tr. E

3Ll epdle dbgome 43 oddyis B gD A (slaaipily 5l oadcaiS sla Jlow g )b 0 JS5
Fig. 5: Pottery of Mafin Abad site found in trenches A, D and E

1199 liwsls g JlgreJgl ol i Jw | VP



Sblcpdle dbgome  By5 5w, Sliwl 39y 5 dblciare g 3L pdle Sliwl (cladbgse cuxbge 5 JSs
Fig. 6: Location of archaeological sites of Mafin Abad and Meymanat Abad and ancient river in the east of Mafin Abad site

45°00E 4°00E 000 $1°00€ S2°00E
1 1 1 1

N

36" 00'N=
p=36"00N

kg -Panmmuake 7 T . ¢ " 1 L 3sr0on

~———— Seasonal River
DS:I(LH(eBasin

Above Sea Level (m)

[]7e4-800
woon<d [ ] 800-1,000
[]1.000-1200
[]1.200-1500
[ 1.500 - 1,700
I 1700 - 2,000
I 2.000 - 2500
I 2500 - 3,000
woond [ 3000 - 3500

[]3500-4203

1 1 1 1
4&°00E 4°00E 50°00E S1°00E 52°00E

[=34"00N

p=33"00N

35 slatiisg, oyl (slaadgs 55 () 33508 405 5 () oSl lcioge 1) seipShal syl cslosbogoes b 425 ¥ IS

(sl 5,05
Fig. 7: ArcGIS map of location of Mafin Abad (1), Meymanat Abad (2) and Ghara Tepe Qomroud (3) in the Karaj and
Qomroud-Gharachay Basins

v 199 Gl g jlgse]gl 6 lou cuuiiuid Jluw



53,90 8o 1S 48 sldduuly 9 .G PIle2 81 j o8l Ll jblio / Ul 9lSew A 9 jus uol 2ol sty

.
f i
S

e T ey

Mosle dogmo 355 155 > ik o ol s A U5

Fig. 8: Evidence of an ancient stream in the east of Mafin Abad site

pebae o G 989 p.5 ol 0)l5e balgl )3 450 )8
(Y Jasa) [24] canl 04

lciass Gl dbge biCione Abge F-Y
5 Jlad Y07 Y107 ol Cusbse & (bl 9ese )
Ol w2 Sbly Gl gd )2 3 ¢ By 0)° )1 A7
5> Joldb abgoo cpl Y 5 # (slaJS) el @8ly ol
lzg) swpp & & Sl (g5 g Jlod (S
s g Culonds BelS YA Lo 3 S5 bwy
959 ooyl IVi g Illgn, Shw (Sid )3 (slao g 5|
LYVer dgas jldbgsmo cpl o g)l3870,6 3L p o)
ol [26] cwl 0y (JeSiune ddlaie S pu 5 Vv
—¥0- ¢+ gis) sLiliase (g A5 (o) (slid SIS
gy olyiiad 1 Ly 45 Slodls s (3 Yo -+
Aoledg 0diligy 1y peej pdaw ilddgy ylsb 5l ol
2 [27] Sles, S (g5locaS” adsl USho ¢ > et &
£3589 J> oy oo oyl 3 (Simpd dlo o 3]
odd Soye slrald b 5l a6 SSE s
y 8] cusd Slgw, cbgxe pl (wlidgw) sl
D e GUES (e e &) Gl (S0 Sy Bos U

Sl Ao 139 ymod dyid b dbgoo V-V
Y27 g o YEO XY A oLl i Cnbo 4y 4o b
JS5) ool gl 08 il 39,08 Aol 53 ¢ 5,5 01°
o oy & dbge cnl Sl g b sy oV
aals) iy L VYA b AYSR Lo j1 LI cple
o)l3B pod dess 1 48 Wials e it byl gl 5 s
Se eadbate (pl o )l o)lie bawlsl b pu5 i
oo 53 GULS [2425] il 039 ggScno dilaie
a5 Spia e (yy jolaiods 39508 40 )5 BglS
Jbw 2 e p)lea o)l Cunst Aoy )3 dbgme ()]
5 oyt (Gio Ve 0 (S5 e XY aileS 90 VYFQ
plodl (s abgome 58 (60 F0 )3 (650
Aol 48 (9929l 0,5 yi aee (b,
B ASbS (gt ol (08 LS I ol
Grio VIY Gos 33 55 @)1y e plo Sl
dwlo g (8 1 (g yte Blo YO 4V, (B aileS
Gos )3 o 15 ISl age)f ety (cla Jliw | arsee]
Solesro U1 a5l 3,5 Jlas &boS «(s 20 YISO
aes bl ol g LIS el Cund 4 is
il iogma oS 55 ol s 48 ol b )5

11999 Ll g JlgsJgl o)l iy Juw | VE



&Nuwbw

i YR 393> o b it yh i s LY,
Cdd Slgwy (gols (gim Y .Cowlonds oanlin
[28] coslazily 4ol (5550 Y/¥ s U aS 05 L;é)ﬂ

R lwl 6 g ju doliiad g3

Table 1: Pits of environmental sedimentology in Mafin Abad site

So blay yie il ¥rodgs Gos @y Y ol 5
(o MY Gas U Ly oCannl 00 CBL ouis Hlgd
O3l 9 4l sy (Simd BT oigny SB 5l (glayY

Constructio
n debris
And brick

kiln waste

9 Plisle Y
8,95 Olulo

Tl

E D C B A Depth
(Cm)
Surface soil 5 o "
. b SG ense red-gray clay
Surface soil Surface soil soil 25
S 2 1 o S
Soil and stone A L ” .
Koy S b 2
50
q Gray soil with
Sand, f
anc, pieces o Sialk III1-3 pottery Gray soil with
. nylon and fabric 5 . 75
Surface soil with ) ) . | (swampy environment) Sialk ITI1-3 pottery
sand and OhE eSS g dulo g i GBI b 5 s S (swampy environment)
Sialk IIT1-5 @by (330 tane) T111-3 Sk Sl b 5 s St 00
pottery 1113 Show
ol 4 b S (5360 taxe)
B Jlw g dulo g o
Sl s dulo g i Gray soil 125
TII1-5 Sy oSG .
Dense red clay soil
(low energy
environment) Dense red clay soil 150
= . P 5 (downstream
PP oy Sl e SE environment)
391 o N . .
(Sisles &2) 308 w5150 S 175
: (39105 9995 ol uns)
Dense red clay soil
(low energy
envir ) 200
Dense red clay soil PP eyl S
(low energy P
environment) (55108 ) 225
308 w3 S0 S
(3515 taa)
250
275
300
325
Sand with the Sialk
1114-5 pottery 350
Sl b ot ot (55
1114-5 Shaw
. 375
400
Sand with the Sialk
II14-5 pottery Dense red clay soil 425
Sl b ot pon o
1114-5 Sk
450
Gray soil and sand
with Sialk I114-5
pottery 475
500

Vo

199 Gliwwls 9 jlgseJgl 6 jlasi cqoudiuids Jluw




53,90 8o 1S 48 sldduuly 9 .G PIle2 81 j o8l Ll jblio / Ul 9lSew A 9 jus uol 2ol sty

39508 oy (Jae (cwlibiogw) ped 4leS Y Joso

Table 2: The second trench of environmental sedimentology in Ghara Tepe of Qomroud

Sedimentology of the eastern trench of Ghara Tepe of Qomroud Depth
3 03 4o 5 (il A g (B b 8N i gu 5 (Cm)
Agricultural soil
Sils S
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Sloged Ky 4 il N4 iy Sk 0y Mo
“1', 7 1‘ & | Jg u‘f‘n\
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agio B (sl Jlaw b dule 3 b &Y

265
Architectural deposits in the northeastern corner of Trench
Qi B s Mo &g 38 5 slose b ki
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Table 3: Minerals in XRD sample of Mafin Abad sediments
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