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Abstract

One of the long-lasting discussions concerning early Neolithic sites in the Iranian plateau deals with
the issue of seasonal or permanent settlements that is directly related to level of human mobility
during this period. It is noteworthy that this time period coincided with earliest signs of sedentary
life style and domestication of some species of animal and plants. What kinds of activities were
usually focused by the early Neolithic societies? In addition to the normal archaeological finds,
understanding the site formation processes -as a new approach- and the kinds of on-site human
activities are also increasingly of importance. Most importantly, micromorphological analysis is
playing an increasing role in this case. Therefore, to better understand the nature of deposition and
sorts of various activities that might have been done in the past, the Late PPN site of Tapeh Mahtaj
was examined. The site is located on a natural hillock composed of fine and fertile sediments of the
Behbahan plain, south-western Iran, close to the foothill of the Zagros Mountains. The site was
briefly excavated in 2015 and as a result, stratigraphic observations attested to the presence of three
major occupational phases. However, further information left with analysis of a
micromorphological sample that was taken from the north trench-section of the site, where it
provided a maximum amount of its deposits. The results of site formations analyses by thin section
studies at Tapeh Mahtaj identified several occupational phases as a sequence of human activities.
This study revealed living floors that are shown by plastering, infillings, numerous charcoal and
bone fragments, face pigments, organic materials and exciting mineral elements such as phosphate.
All these findings present the nature of human activities in the Mahtaj site during the time spanning
from late 8th to early 7th Millennium BC. It should be noted that this chronological time frame of
the site has also recently been suggested by radio-carbon dating, where this time period is
archacologically consisted with the emergence of the initial ceramics across the Near East. This
highlights the key role of such micromorphological analyses to track those activities associated with
early pottery making. At a site-level, however, one of the most interesting results of the
micromorphological analysis is the discovery of a dung pellet in the lowest stage of the site
occupation. This shows that the site occupants might have dealt with animal husbandry,
presumably goat herding. It is also believed that the site was probably used as seasonal campsite for
mobile pastoralists during the late 8th millennium BC. Additionally, the observation through thin
sections such as bioturbations, temperature fluctuations effects (clay cracks), and twist flow in
deposits by freeze/thaw, diffused iron oxide nodules indicate a short-term seasonal use of the site
during the cool, wet periods. Overall, the site formation study at Mahtaj matches with the
archacological evidence such as the low density of archaeological finds and the low volume as well
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as nature of the deposits remained. These all point to the presence and mechanism of the eatly
occupants of the Behbehan Plain who had intensive interactions with the nearby highland Zagros
Mountains.

Keywords: Pre-pottery Neolithic, Iranian Plateau, Behbahan Plain, Micromorphology, Tapeh
Mahtaj, Early Animal Herding



http://dx.doi.org/10.29252/jra.6.1.81
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.10.4
http://jra-tabriziau.ir/article-1-218-fa.html
http://dx.doi.org/10.29252/jra.6.1.81
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.10.4
http://jra-tabriziau.ir/article-1-218-fa.html
http://dx.doi.org/10.29252/jra.6.1.81
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.10.4
https://jra-tabriziau.ir/article-1-218-fa.html

[ Downloaded from jra-tabriziau.ir on 2023-03-0% ]

[ DOR: 20.1001.1.24764647.1399.6.1.10.4 ]

[ DOI: 10.29252/jra.6.1.81 ]

9y-Al £(1)¢ 1099 Laimlml asg)y

f(&wk.g.‘/‘/, DOI: 10.29252/jra.6.1.81 URL: http://jra-tabtiziau.ir/

VA

Libaghy Qs

W ol s g lign (Kiwgi Aoy 555958 309 50

T TS e plobe Sl o 2> (g ool
ol el S g5l olSutsls ki liasly 15)) i lS )
Al olisle S o5l olSabils Lol ltoly 05,8 skl ¥
Ol esbd (Siwain)l sy ings sk ol 3 JUy5l5 0590 Stingsy ¥

1099/01/P0 by A6 1RQA/11/1) :Csdlys A6

oS

ol 59, 255 b g S i il ol 60 el M (Shaogi 890 (slmdbogoms 3,90 5 (bl slo oy Sl (S
ey BInl 55 g Loly e (0 ST jastiio )93 )] 50 Lanbs JIbleate 0 1) sl S5 e Bl e o)) Lasis oS
5 5 e ofie ol U pin ofn ) e 45 53 ble sl ot (65 0S5 53 e 5 (ol s 58
Syl @Lajle L basye (538 gy ilisie Jolo ¢ poll (il j sl oaibplosl (55998590 9)Se delllae ((5Meo
s LS 5 T Slga g (orb Slgm gyl 5 JEj lgld @l i Sy 30a5 dyal S 93] oS b 5 slos bl
aS ;00 gty S 90 )b o)l Lol glajld 4 bgspe ()l yaiul (slaciS p ogMe (suins cpl 5> Canl 03¢ ol o lind
OB UGS )l d bagye (283 bl dgpg @blio )3 500 ppe slaaidly dlosjl .Cawl oddionyd wdg Cge lyiul 5l (Sl
bwgi 5 s Byl32 pgd daws yd dbgore I eolatuwl baiad L Wilgi o a8 il (o)l ydtnl Ao yo oy 5 Sliod )d didl lawgis
i3 Ao 55l 3 e Sl bl bl 45 S5 (5 55 s adlan 430 4 ol 5 itiss
S ol el sb awj (Saasl sgg aaled adlas cpl 4 sdelcuna gl Ko 5l blanily ege EE )9S de
g @ 9 Loy Sl 3 ool (IS las 5 aile dbed Wl | (30 (038 slaoy (B o g8 g LAY G
5 i g otacliyS 8oli bind i Ko €8 sl 035T,, gty (3] denS] ) SocSn,S 3525 5 oy sl 5yl
lg 503 355 9 Glaeke B (Sigpel (olll 9 (Wl kalpd b dons cpl sl Jlu Siogbpe 9 S Jgad (b )3 dbge
)l cdlla ol (gloaidl b o515 g il o w3l dogme ol

4yl 1901 2line 45 (Ssr00 9)5en Jlbw o Sy 1S B3l

FYVEEVERVY & S (ol il 09,8 65, ol8isls ol Ul (ylin 3l colisle,S slolKe Jgtume
hojjatdarabi@gmail.com : S Sl Causy
04 Gla dllie s o ojlx] Al 4, Creative Commons Attribution License jece cow sdius g cunl (8ol g ) sleite i 3> @
g o)Ll doxe cpl 53 lis adgl JLil 4y g Lais 31 Wlge Bod> oSl bgie )3 STl 4 oS3 b,


https://jra-tabriziau.ir/
http://dx.doi.org/10.29252/jra.6.1.81
https://crossmark.crossref.org/dialog/?doi=10.29252/jra.6.1.81
http://dx.doi.org/10.29252/jra.6.1.81
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.10.4
http://jra-tabriziau.ir/article-1-218-fa.html
http://dx.doi.org/10.29252/jra.6.1.81
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.10.4
http://jra-tabriziau.ir/article-1-218-fa.html
http://dx.doi.org/10.29252/jra.6.1.81
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.10.4
https://jra-tabriziau.ir/article-1-218-fa.html

[ Downloaded from jra-tabriziau.ir on 2023-03-0% ]

[ DOR: 20.1001.1.24764647.1399.6.1.10.4 ]

[ DOI: 10.29252/jra.6.1.81 ]

. < ¢ ol X am
Olgagy Cubos (pligo Suwgs abgao 5 58l98 5909 S0 / Ul g G 5298 \_swulub

adllae (gl o9y (ren | cdedio il Ay d g
b oadooliinl Glente b o 5> gline 45 loaies
S Gl g e fiSanies o S ol
ol Coloasd (o Simph slad)Y JSt5 4 e
A dagle yig P e cnl oM O pasds (S
S g ddogome 13 ] clnc Il a oS
aslllae 3l oa ol wdd guls alie oyl > Sl
S5 JSS caple 4T lainyge (5alodgeg e
5005 40l a by, Ll glac e o bayY
3 Sicwgs gl il <l 5 sdslcuwnday leMb

88 aalgd )8 Eoud e dilais

Jbw 4o SGods8y90 9)Sue (ale gy ooy b

ds (ool Naudily lawgy a8 20,5 oy (60Me VATA
(Walter Ludwig Kubiéna) L....:3§ S0y ,dlg p
Mol g S S ablie dgs o 4 (59005 g yleo
s SISy JS 35500 055 b, ol IS ol
b Ma_sl (gilwsluliwl 5 0l Glebw o1y lal
161351 walyd (S5 aailo 5 pound (5l iog)
ol 3 @Mee i (1,8 3l 53 eple ()
Ao yd (Ian Cornwall) J|9_5)9§ ol (DM
9pSe SuiST 3 ey @S ol iisly |l il
P71, ool wlidbuol > SB (554)59)90
P ‘;yl_j (B 3D (55y0kiS sl 5 (Domestication)
Ol 098U ¢l Slalllas 55 (G5lgd )50 9,5
0db 4B )8 & dgine (pladbgone )3 colnl 13 (b9,
9 2l )9S JB1 3 paiie s 9)cnljl 5 ol
b bwly cpl ol 0355 a3 )50 s 0SS
Sheikhi ) sL] (Suids  Siwg slodbyme 1 iglS

dodds .Y
5 e e pulidlinly 5 25 oo ) (S
)1 (6oL Cuonl (Spatial Analysis) SKe Juloo cus
99> (oree A 35 Wby > ndilind (65 S
((Pre-Depositional) blillig byl b el g, plj]
Post~) G_NL,ILW 9 (Depositional) (_g»_wLJ
2 = E9mdse oyl ik 454390 (Depositional
oLl ((Site Formation) d bge (5,8 S w2
Sla LS o b o 36 a5 Shgws, 2] 5yl oYL
5 Sl Jalpe s > wmd o lis |y (o) yail
aS lonbeS y b pl S8 o ailsl —luy
5 b slacJld 5l oxslolaay tales cunlo g e
w2l 8 Sy J 3 Glgime o Sl poen
S Glgtedn (85958550 9y diwly ol 3 S o
gy yad g oo (6 )LST il (sl aten 3l
48,8 LS a4 iiS oyl wl o batigs JoSis
slediin g S ddlas o (pg (B9 Si9ed )
o3l b ] (b )3 9 398 0 ogune (Sl g b
(52959 Sel gl o (68 wwg)So sy
g oy JSuis calisee (gl (Lo )58 098y Sie)
e e e g Sloj bl baily) (s
3=l So iomen (55998590 9,500 3] 05 o0 ] 8
g yolis S laodss i punsSE clading
P e gy yf golaw 9 4B Gl 5
04 (Brwdyy pdwo i piis L 4S5 Cunlacuing
SBOlS 5 s b Sl o oo opl [4] Lod oo
Sl b Sl Sliguy o 315 5 bl s
L [5] a8 S8 awlis liwl 4 490 @l S ppdS

1199 liwsls g JlgreJgl ol o Jw | AP


http://dx.doi.org/10.29252/jra.6.1.81
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.10.4
http://jra-tabriziau.ir/article-1-218-fa.html
http://dx.doi.org/10.29252/jra.6.1.81
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.10.4
http://jra-tabriziau.ir/article-1-218-fa.html
http://dx.doi.org/10.29252/jra.6.1.81
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.10.4
https://jra-tabriziau.ir/article-1-218-fa.html

[ Downloaded from jra-tabriziau.ir on 2023-03-0% ]

[ DOR: 20.1001.1.24764647.1399.6.1.10.4 ]

[ DOI: 10.29252/jra.6.1.81 ]

gk . .
wuwb 2w Lwb o9 ju owlilad g>

OLSe 33 6305 b 18U il 5 (5555l38
5 ie Aagous ez 5 sl (slaolS555 25
YA Jlw 4 bgsye (6)500 g ) ol alild
2L oo &5 (ol liwlipme; (g b (9aie
4 Sild)9e 955w g I edlil b vy )bl dilate
)I e Eg i )’I J.e .)‘.)L;o ULM., &S b o u’”L"
adlate ) gpSogbye g ppS Ll dbgoe ol

J11] col

axlllaod yg0 Abgno B yro Y

Y/0 sea s y> (N:423772 F:3389461) glige 4
So Loy g glate 5 s Jlodm i (s tasks
g 3 jeelym ol (bl Bl g (6 tashS
M8 Lpd g jl oo Y- eli)l gl ddlaie
Syio Voo Aol | (Milak) oo jo0 Cpicrod )l
S §yiog kS V10 3905 53 53,05 0 dbgore o>
S Eygoty gl @lgyd Sdism e gl 39y 4 0
Spgmoda (e 9 U S0) gli)] o8 (b (St
L o gl 45 ol 1S 5 5 S 2935 g 00iS
pela s Aoy ans ol 015ablo] ()bl (sla JUIS
Ot 3 Je sy o (Bsh (slaaiiag gyl 5 o
laiogi o &ty 4 Subgrgl .l 4,
LAY aad lol ay laags cubd pd ol bl
Jbo sz 3 b gl ol B liae 45 23,5 cap
A bl oa Bl paie ol bawgs \YAY
YL Cuenl J5 g dbgoe )3 0358 slacn 55 3529
48 Jliwo s (Sinogi 090§l ghabgoms 5 sy ¢
O yobatedny (S5aleS sl @l ot B
b Ol )3 o)l )3 (LSSaY (yioman 5 aoye
[12] e85 ploml (s oo (o 4 VWAY
Sy XY moolal by (dlaiily o (oglS aomisy
lnaiins 5 F+ em dgdo o & A5 yasubo dbgoe
S s 4 cel oaile loa glige a5 Slos
) JS5) s (s

AP P Qliants g Jlgsedgl ot et Jlus

Cotd gy olisle)S kil ) (Jani) (Sl> g (Abad
2 o9y o=l il eedMie Yoo A s 50 (S il
5 Sy E9y—b ) (s 9 S sl
oo (649 lallas doncs > i oolaiwl (gjlw ol
Syl o a_bgme g0 ! 5 (Wendy Matthews)
(Sl Y28 3929l LLS)| 3 gy (ki J6
A ) Gllas 5l iy o s &S cul oel Cawdds
213 SIS £ e B3 A5l 5 (2 by Sl
L bgyo ganled «lidlas pl (b )0 piored
5 O g lalS bl Sed dbge (S 5503
599890 9,Sue Clalllan dlas 5| [8] cuwl ool Caday
(Nl p)h d bygrye 5 48)S O g0 (90D VeV
Cnl 3 08 (gl Slhgu) e o 9 So > el (g
)1 (S)l_é &]a.ma Yy Eg—oro yd LY ..\_510..\_A»Lﬁal_wtu.u
9,50 2ol 5l (SOl o aug o)) bl slaasY
el s & col o1 (Sb L ol s39ls8 e
3 e 4y g Wl oS 5 g (SiSuyema Jld )l
5 S sball Jlodgan s e sl Jilos
..)._3)‘.) &yl sl el co.)....’bplzd‘ L;Lad);\fé)t{
Sl beudgid bolyan (alS sbli Slol S (riomen
Spherolite ) CouulS” Culg bl g989 ;05 (g9 5l 9 9o
il polde Cyguo 4y &S Waly o LS «lawd 4 (Calcite
ol splosl WWAY L ;3 (sdgmate bawg &S Lidgh
Gaal, 5 (S35l y3085n Clallo 3 eslit | ol
Sl 45 dw (agw)y oY ssilogsls 4 luls
3 [10] losds w938 Cudd 53 3b1 35w dbgxe 4
950 p L oL LS 9 (e39-aile WAY JLu
5 (Chaltasian) lwldls &__Lgxo (555 Jod)50
olie alos il abbgmo pl Sl (lSle slacyls

gl 9 L Sady g Lioyin 55 9 il jlocus


http://dx.doi.org/10.29252/jra.6.1.81
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.10.4
http://jra-tabriziau.ir/article-1-218-fa.html
http://dx.doi.org/10.29252/jra.6.1.81
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.10.4
http://jra-tabriziau.ir/article-1-218-fa.html
http://dx.doi.org/10.29252/jra.6.1.81
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.10.4
https://jra-tabriziau.ir/article-1-218-fa.html

[ Downloaded from jra-tabriziau.ir on 2023-03-07 |

[ DOR: 20.1001.1.24764647.1399.6.1.10.4 ]

[ DOI: 10.29252/jra.6.1.81 ]

] < ¢ ol . am
Olgagy Cubos (pligo Suwgs abgao 5 58l98 5909 S0 / Ul g G 5298 wg@b

" R oS
= o 3
; B9

Legend
"\ River N
®  Modern city
|
Altitude asl
high. 3485m
!
low: Om

(Darabi et al. 2017) (N:423772 E:3389461) \loags Cubd jd glige 4 dbgoee Cumbge 1) IS
Fig.1: Map shows Behbahan Plain and the location of Tapeh Mahtaj, (N: 423772 E: 3389461),(Darabi et al. 2017)

ges S5 b Cud Jaile Jodo (bl «Sis
U5 e 4 o 5518 (1 ejlad w5 2V
S5y an (Y ojlod dsged) Slue Liged 9 (YR. 6/2)
S poewdl ool (7/5 YR. 7/3) oybgy (slogad
O Ages Cal b s plo I a8 Slee Diges
7/5) Grge 4 o S S5y 4 5 () ojled)
St aato dw 0SBl 4 slrdigel 5! &9&«:5)&@
Jlw )l cuwsdS Jds 4 & canl $50LLS b s
S92 pis 9 pB9LS > Ayl dged cullyy Sl ol
Ladsges 5)Lugd 13,5 Suid 4 (gl oyl ) cugby
Oy oS gl 5 by Soly dw il coplpll g4
23l o g b Hedbgs (S BB S B
Epoxy ) (1)) (S gl bawgs JLS (slalids (pad
5 350y55 iy ol wd byl ¢yl Cowe g (Resin
ol dddiud j > 51 edlatwl b ¢ Jiuo ! o
:\L_wad.; sadsodlol fS)L éJoLD.n e (\w ng) B

laybs, o lllae dlgo .£
(F+ cm 3g0) GosnS (sladnied ) (295 (b )
gl ao o 3l 5l SB Sol S gline 45
Cps i 1y Sligwy lime (o yiidas &5 YV em
Ol (Y JSB) b ity (sG55 )90 95 Alllas
Ly g3 1y 0ad (55l sloding JS cadsl D905
5 U858 laaY > (pdel joas 4 dagi b ol
&L ol (o logian (wlidaisS & skl b 5
£ e olin Blsl U onte lin 315 e (e
Ol Ao gy 0D Moty bgme ) sl
5 Olwjsd Gy atdate ()0l ol aiuilys SolS
@Lag e 9 Sl 93, e 4]y plas <
adbate (pl ) (Jlw o (Siwgs 0)93 Bl Sl ()
Oygo (o ()57, olwl o [13] amd oyl
B3 y3lgl an bgype (Slow 56 bgome )3 43S
=gl am bgye ¢ SBod 5 Sbo sajlé g p. 5 piin
Vo op)S )85l s [13] cuwl .p. 3 pian 552
b i oyl 3ol Sloj B3l cebgme jl i8S <00
oaswie y (pe 3 YV e e=FA ) .5 pian o)l5a Lol
gl oy g gilodlel aulyd b s [14] conl 03
el S8 Lged b (50 4w @ Lol Lo Lt
1999 lisuls g lgsegl oo uiinis Jlws | A


http://dx.doi.org/10.29252/jra.6.1.81
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.10.4
http://jra-tabriziau.ir/article-1-218-fa.html
http://dx.doi.org/10.29252/jra.6.1.81
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.10.4
http://jra-tabriziau.ir/article-1-218-fa.html
http://dx.doi.org/10.29252/jra.6.1.81
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.10.4
https://jra-tabriziau.ir/article-1-218-fa.html

[ Downloaded from jra-tabriziau.ir on 2023-03-07 |

[ DOR: 20.1001.1.24764647.1399.6.1.10.4 ]

[ DOI: 10.29252/jra.6.1.81 ]

gk . .
wubb gLl 6 g s swliliad g

AD

5 a , AP A '.
; .’,} A
g --_ ‘A d o
P » e
“_g [ w\& : IQL' 3
T e» @
by W "y i

(Darabi, 2015: 160) (559l 90 5,5ee adg) Bgas by Jovo ¥ IS
Fig.2: The location of micromorphology sample of Tapeh Mahtaj (after Darabi, 2015: 160)

S gbolie (gilosng Jolye 1V S5
Fig.3: Thin Section Preparation stages

1199 Glingli g JlgseJal 6 losis quusiniis Jluw


http://dx.doi.org/10.29252/jra.6.1.81
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.10.4
http://jra-tabriziau.ir/article-1-218-fa.html
http://dx.doi.org/10.29252/jra.6.1.81
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.10.4
http://jra-tabriziau.ir/article-1-218-fa.html
http://dx.doi.org/10.29252/jra.6.1.81
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.10.4
https://jra-tabriziau.ir/article-1-218-fa.html

[ Downloaded from jra-tabriziau.ir on 2023-03-0% ]

[ DOR: 20.1001.1.24764647.1399.6.1.10.4 ]

[ DOI: 10.29252/jra.6.1.81 ]

. < ¢ ol X am
Olgagy Cubos (pligo Suwgs abgao 5 58l98 5909 S0 / Ul g G 5298 \_swulub

Sl 2l clacld St o L olyan
9 55 o 0400 Ao | gl @Y pl s
b o) 3 ool GladnS] 505 g (Sasas] 4y
A S50yl Slezewl lalad .ol i
ol ds o op YL &S YY) Ao o ol osalin B
looyas il isw o8 @l po cpl j3 )l ailyjy,y el
i fa LS by L] Lan oS 5 Il
0181y gty (g5 Sloysh (open ol
S Slaysh bawg (Jisu cpl )l 392 dise)
o=l s (S el ond il dlge b
el 5L S by g9 5l ad> e i )3 clais
el (B) S 53 4o St e & bgpye (sl
ol
oy 93 Lol cabaio ¥ oyl &iges Y -0
=y S S 2eos iges (pl 45 Cunl (Y=Y 5 ) V)
L (0m23) s o olS L )y il
o) 3 0dSTy (sloysh ©ygod YUl colMl>
sladsl oy Cow b Hisu )0 e 0 00>
JSB5 ) 3529 ¢Sy Canledly (o) HPids
5150 09 o odnliie iges (pl D (gloyas o JUK
gy V=V Aly 3 e Sl (dSu 53 (S o
Sy @oldy el dgpiio (N slaSy Gjaody
oab (gdinalspo 93 Ay oxie oS diged (pl )3 dgpcdie
3 ool claaST 3 05 ey Cglds > 4
o=l il (Glossic hotizon) SawMS 3-8 jo,0 o
9 3031 ol a1l 8 plie sloggdl )3 oy
5 Sk 5l Jools Sy 3985 151 )3 () die
Slogt3 S5y s g o) (s b s sloc]
39085 (3o [15] 455 o Jos (5,28 5, 4 3038 5
S o JSb glasly ©jgon il &S as e )l
s 3 515 5055 im0 o o o 35
Slao g &5 50y ol ciged JS 55 ol Cligwy (S
S92 Aigad ) (s (Sidl 29 0 il jghsa ]
Spdyg £9 5 s yo 93 3 55 (i STy 50>
P Ol |y e il 4 by sloadly ool L

25 () S

x.0
900y 8> (S (8 g jpah (Ken ladiges
el Lol by ste 48 situn cluw d9de jobas
95—Swo SleMbl L_oMs .l oa i sap ST IS
5 el SLE B)lse 3)50 53 Ladiges (sielsh )90
OleMbl L oM 5 ) Jodn 0 Sl sla Shs
oJ«oT Y J9.\> » D..\Jl.auﬁb dblm 9 Jl}a o yd joy).o
w8 5l ashSaY ol b (gl Sauins Jolye (ol
035 (5 )iS0sled glate o )3 Al jobay et @
ool (¥ USKE) amd o ol 1y (s)lyatel o lye a8 ol
(Micro-Stratigraphy) € ¢ S Y 30 o5 z8lgys )i

D9y sl &
oy Ao yo du &y diged ol 1) oleds Liged V-0
V=V adeye a8 ads o p Bl 29d o0 (S
S S )b JUE o Sl wunl odd (638 6L
ol il (i ) Wleddy e sloygl L ol
Olaad 48 55 5 o sdaliin S5 dsjle S woly
w515 3 5 25k 229 o 3 00 e olgo 5 linsd
» Oglate Sl Caps g 395 005 0 ] 3 oY
Loyl (Sob daS 0yl 3959 dine) Cuns 4y S il yd
St dd)le ol (Saadl o cunle Baims s
YL Lisu jd Ll u.ml sSa s gy dsye oyl
Ay L aS 09 0 00d (69)S Jldle S als po oy
Jols Y=V ddsyo oy =8> Lo ) 09yd obd B
5 ol lassls b il il aS cunl ailbdiy 4V
Cawl 15150 g by dnly oyl fcul Cglate 395 (oYL
N olgo g oS Jlacie an lawd Clalad ] ol yors 4
ddsie (gla Siwsd @l yo ol e o odnlive
lotdy g ol (g0 lad S o)b L2y
ly (Swljos (glacdl wuldad -yl 5 ol 0ddyy (o)

D)_b )L.'>Luu L_gﬁ ‘M L)’] » ‘J‘;}“’LS'O olalie ‘J.>19

o=l 0e 5 35 s slaculad 4 S il
39351 L )] w4 Canol taan )y b S S5 Y

uch) Lgl.a:ob)ﬁ 9 Cwl 04 oAJLS% ])>| Jf &))o).e

1199 lissls g JlgaeJgl ol i Jw | AS


http://dx.doi.org/10.29252/jra.6.1.81
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.10.4
http://jra-tabriziau.ir/article-1-218-fa.html
http://dx.doi.org/10.29252/jra.6.1.81
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.10.4
http://jra-tabriziau.ir/article-1-218-fa.html
http://dx.doi.org/10.29252/jra.6.1.81
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.10.4
https://jra-tabriziau.ir/article-1-218-fa.html

[ Downloaded from jra-tabriziau.ir on 2023-03-0% ]

[ DOR: 20.1001.1.24764647.1399.6.1.10.4 ]

[ DOI: 10.29252/jra.6.1.81 ]

gk . .
wuwb 2w Lwb o9 ju owlilad g>

93yl 0 Jlawd lalad g =8> dlg 0 dl>ye
5 Slaad o]y a8 wloas S5 ailsyy,y olbaieY
e Cawl 43,515 annlueY cljlgeds I dlge
e g2l 395 cppj Al e b )logse (il 5y
ol 02l S 093 oYL sy L1y Glo g aibsy
A g Cowl 0igd 33,V Cuows 4y gy (gl s yo )]
Ol 3 e GBS ) (b Ciple duny oo i
ol = ag> bl S 3 5 5 el yo

Olaad gl Yem cwlbusl &Y ol F-Y ds yo
992> L i <l «lyd ol sl sl pailbeas s
sbaasly (gl ey )il ) hns (Sad
(o)) Gr2 Lo lS good ol 0483 Sy
e Lads po oyl s cons  Slawd dlge g JI dlge
5 S $dlao gols dbyy, deld S 4 asine
Colesly yisy (pl Ded o pid wdd (Slawd Cladad
[ Lx».‘o 90l V=Y als o 4y &S5 Y cals Yem
dshad SO ) (il o s (5008 oo
gl o ol s S s isu ;0 Ymm ojlulay Jlaw
oS ol onaliiie 8 O-Y dls o 50 4 SO0
= g okl S 530 855 3 oo

Jolis Yem Cuolbeis as sV sl -V dls yo
el 3 48 ol orwlineY L aslyyy, AV,
ol 4l iol)] 14y ©ygo I dlge (claaieY
90,0 Camsd (Sabdyee b aw)y b «lyd 53l sl
o=l il jbaygly slaaily (gl Sabs )3 i Hlail
5 dgpde jymo Ly ¥V > o 5l uy alolDy cals 5o
Y=Y ds po dund (3,8 Ldjl el 485108 5 lase
Sglise () 5 Sl o (9993 b &S diz -t
L Sy £95 5l e GRSTn ) (s crdg)
Cawl Sy AolBl S 4080 b

cai U Yom Cuwlus 4 sy opl 5V dls yo
oS conl Gl o S3)93 0 9 U g pasudie
L sleosl slads o 51 )0 gy (8L b ol
@l 83l jlaiil sl Slgwy (daw iy 45 ed
CegS 5 5 3 s (F2b s by
9§y b S eod .l jhasely sladily (gl
Oy 995 o odalie )] )3 IMoul (clao yis

AV TP gt g Jlgdgl ot et Jlus

Sl F 8jlawd digad ;0 Y o jloud Lged ¥ -0
w2 pliis Cjgod 45 prus IS ALl Jg
b Jold YU a0l Sl diged cpl load e
dgg0 Ol ypusd ulwl p (sdbdls yo opl &S Canl dls o
L (b Lo Risanins s 9 o515 S5 »
Gl oabdbu] (Ko y8 ladyY

&S ol dilbypy Al o S s yo opl VY Als o
5L T olge 51 slaise¥ L g (ol p (Sauwgal b
8301y il ads ol il 5ye 93 gl (glalsye b
5,5 y il g o) s (S e b awy bl «l)d
ol Wl 04 id S a o glaasly (glyly ¢ Sad
Lo LS ok jl (o sl Vem alsyo cpl (oo )8
la dsgocman ) 93 3929 D)3 (Sady ©jgod (55
SLaShy 5 col SB S5y gt bl 2 e b
@l yo cpl > od STyl Coligy o 0 Sl
Oy S S 4 SB 5 i ol 5l S b e
Dgus oo 0daldie (> Caows ) b1 dsly 4

Fem 0,8 Colis 4 s yo opl V=Y dls yo
ool JEj oy > olyen 4y alyjy) Sligus) 5l ISiite
9 0)1 s (Sud e b (owy Bl il b3l lai)
04 id,S daws (slaally (gl ¢ Sui 23 liee Jasjl
5 Al ye cpl > sl 5l S8 y0 i S
slods ody b oS 93 dald (5 SBgd Al yo 4 S35
Lagl o 2 SLs oloasle 5 (Siastl K g IS5
Lo 48 ) latun (iso & basd oyl L pain
S 3ol 35 5 g S5 i g 38 jellaonin b
Comaj oday B3 lts (ULl > (Sjln S
Slgs (N dlgo bawgs 45" cawl (Bioturbation) Sz
dSJ cly o jd il oddp Slawd g o JIgj
85l0) > Jlow dadad Sl sy iged o Caoww
¥V dlo o Ldgs 50 0 dlapo opl 3yl 3455 ¥mm
ol odd Oland  Jlgseiwl clehad 6T ol

o355 b 4y YOS Y ool Y s
plaie b dgpudio 50 b &S Cawl Vem lawgio cuolbusly
ool y bl .l a8 )38 Y=Y dlbs o Y (g9 5
e Jaijl 9 2> g (Sud po> b (y Bl il
o=l sl 0aid Saas U basgly slaaly (glls cug)S


http://dx.doi.org/10.29252/jra.6.1.81
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.10.4
http://jra-tabriziau.ir/article-1-218-fa.html
http://dx.doi.org/10.29252/jra.6.1.81
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.10.4
http://jra-tabriziau.ir/article-1-218-fa.html
http://dx.doi.org/10.29252/jra.6.1.81
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.10.4
https://jra-tabriziau.ir/article-1-218-fa.html

[ Downloaded from jra-tabriziau.ir on 2023-03-0% ]

[ DOR: 20.1001.1.24764647.1399.6.1.10.4 ]

[ DOI: 10.29252/jra.6.1.81 ]

. < ¢ ol X am
Olgagy Cubos (pligo Suwgs abgao 5 58l98 5909 S0 / Ul g G 5298 \_swulub

5 Sliwl slaas¥ §oe bLo)als e opl

oo @olis )0 oddiodld (askis (o))l Jolye
pasds Jolpe Gres I ying )3 pslaieds 295 0
oyl clasls o LaasY L ol bLs) 5 oasoedls
asul coloas 4l (A) JSTi 55 (Jde ol g)lis
L ablibs o agpio laca S slilal ol jasui
» oaded claceuSals e g JBsh slajlé

PR e olot! Cuond 3l Yem .Cunl (5glS i)l55

5] il 00 STy dine 3 oas Jle T colalad
il b gyl 5 (BL sla Shy g LKy
9 \c—Y‘ 9 Q—Y‘ J_'>]).o ..))‘.) \:—Y‘ 9 Y—Yl J_'>|).o l.’ A;LM
FY A po dlgo lawgs 45 Wlodds annsls Y-V 3 isu
u_aj le_m&m)f 3902 Al <Al>)A L'Ji' 39 ..\3‘0.\‘.’(3):3
Sopdyg E95 3l (ams STy piads 008y jgboay
S (V) ISl soly alolal S y8y0 U dian

Lol 6445 03)91 S Dged slaaidly |

Sl sla Sho g kdle CleMbl aods 2 i
Table 1: Fabric Information of the Samples.
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Table 2: The Amount of Achieved Material from Thin Sections
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Fig.4: Sediment Stages in Thin Sections. Depositing stages in sections (Right to Left). 3) Section No. 3 has VI stages of
deposition. The white arrows refer to the bioturbation and the yellow arrows to the pottery in the section. 2) Section 2
includes II stages of deposition. White arrows indicate the location of bioturbation. 1) Section No. 1 has III stages of
deposition. White arrows indicate the location of the bioturbation and yellow arrows refer to the dung remain in the lower
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Fig.5: Sample 1 Findings (Right to Left). 1) The boundaries between stages I, IT and I1I in the form of mosaic fragments
characterized by fractures filled with red clay and charcoal fragments indicating an anthropogenic origin, likely living floors;
Magnification 8X2, PPL; 2) A bone fragment in stage II, XPL; 3) Phosphatized bone in the living floor of stage II, XPL; 4)

Bioturbation by burrowing animals, filled with organic material, in stage III, XPL; 5) View of dung fragment, containing
organic matter and phosphate, related to medium-sized Ruminantia in stage I11, XPL; 6) Closer view of the dung fragment in

stage ITI, containing plant fibers; Magnification 4X10, XPL; 7) Iron nodule in stage I, XPL.
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Fig.6: Sample 2 Findings (Right to left). 1(Cross section of mud cracks on the left side of the image along with charcoal
remains in stage II, PPL; 2) View of crystal molds resulted from dissolution of evaporite minerals, Magnification 8X2, XPL;
3) Open porphytic ¢/f related distribution pattern, Magnification 4X10, XPL; 4) View of phosphatized fragment, biological
remains and charred materials, Magnification 8X2, XPL.
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Fig.8: The Depth of Samples and put through Site

Architecture Phases (The hatched part shows the location
of the isolated stone during cutting the sample).
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Fig.7: Sample 2 Findings (Right to left). 1) Fining-upward
dense layer stage with fine charcoal particles arranged along
lamination; A dissolution channel with sharp erosional
surface characterizes boundary with stage IV; Stage IV
contains  phosphatized fragments, feces and organic
materials, PPL; 2) Fine-grained soil with abundant organic
material in stage 11 bordering on stage III, XPL; 3)
Occurrence of pottery piece in stage II, XPL; 4) A piece of
rounded pottery on the right, possibly transported by
sediment, and a piece of organic material on the left side of
the image, XPL; 5) Iron nodule in stage II, XPL; 06)
Bioturbation containing phosphatized and organic material in
stage 11, XPL; 7) Evaporite minerals at the border between
stages IV and VI along with cracks filled with mud, XPL; 8)
Compact sediment, containing iron nodule, and organic
matter on the surface of living floor, in stage VI, XPL; 9)
Fecal pellets in stage 1II, magnification 10x4, PPL; 10)
Phosphate constituents, fillings and nodules in stage VI,
XPL; 11) Evaporite crystals and charcoal in stage VI,
Magnification 8X2, XPL; 12) Cryoturbation features in stage
VI, XPL.
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