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Abstract

In the Bronze Age Archaeology of Northwestern Iran (plateau), the advent of various types of hand-
made gray-black ceramics shows the atrival of the so-called Kura-Araxian culture. The Urmia Ware,
dating to the Late Bronze Age, on the other hand, represents the revival of the buff painted pottery
tradition, following the decline of the Early Bronze Kura-Araxian culture. The present work attempted
to examine the matrixes of samples of sherds in the Early Bronze gray-black pottery of Kura-Araxes,
and a further samples of sherds in the Late Bronze buff-painted pottery of Urmian Ware, all collected
during the surface surveys of Kul Tepe, Ajabshir County, through the Petrographic technique and
observing thin-sections by polarizing microscope, as well as XRD and FT-IR analysis. The main
objective was to study the similarities in the structure of the Early Bronze (Kura-Araxian) and Late
Bronze (Urmian Ware) ceramics. The primary focus was on examining the possibility of local
production of these ceramics through the analysis of the prepared thin-sections and ascertaining their
technology, structure and composition, as well as gathering data on such fields as compositions and
resources of raw material. Since Kul Tepe contains both Early Bronze and Late Bronze deposits, it
offers a good opportunity for studying Archacometrically the problem of discontinuity in technological
pottery traditions, and the fact that whether the Urmian Ware tradition represented a local or an im-
ported phenomenon. Results of the polarization microscopy, as well as the XRD and FT-IR analyses
and their comparison to the available regional petrographic indices, showed that the clay used in both
samples was procured from a single source, and the Early Bronze Age sherds and the Late Bronze Age
painted sherds were then both manufactured locally.
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Fig. 1: The location on the map geology and geological formation of the area Ajabshir (Geological Survey Publications of Iran)
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Fig. 2: gray -black samples Kura-Araxes Kul Tepe of Ajabshir
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Table 1: Illustrated samples of gray- black Kura-Araxes Kul Tepe of Ajabshir
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Table 2: Specification appearance of gray- black pottery samples from Kul Tepe of Ajabshir
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Fig. 3: Buff-painted pottery of Urmian Ware from Kul Tepe of Ajabshir

Table 3: Illustrated samples of buff-painted pottery of Urmian Ware from Kul Tepe of Ajabshir
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Table 4: Specification appearance buff-painted pottery of Urmian Ware from Kul Tepe of Ajabshir
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Table 5: Petrographic observations of gray- black pottery Early Bronze Age, Kul Tepe of Ajabshir

Sample Quartz Quartz Pyroxene, Second | Volcanic
no. Texture | phenocrysts | polycrystalline | Plagioclase | Amphibole | Mica | Hematite | Calcite Rock Glass | Grog
1 Porphyry * - * * B * - * : ”
2 Porphyry * * * * _ * * * _ *
3 Sile * * * * _ * * * _ *
4 Porphyry * * * * _ * _ * * *
5 Porphyry * * * * * * * * _ _
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Fig. 4: Microscopic images selected from the Samples of gray- black: 1) Sample No.1. Grog in the pottery structure, 2)
Sample No.2. V.rock, quartz, plagioclase and pyroxene, 3) Secondary calcite formation in space blank pottery, 4) Grog in the

center of image and the different parts plagioclase, quartz and white mica in the sample. (All images Zoom is x4 and that is 10
resisted by zooming eyepiece 40 is provided in the all images, field of view is 2.7 mm).
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Table 6: Petrographic observations buff-painted pottery of Urmia Ware, Kul Tepe of Ajabshir

Sample Quartz Quartz Pyroxene, Volcanic

number | Texture Phenocrysts | polycrystalline | Plagioclase | Amphibole | Mica | Hematite Rock M.Rock | Grog
6 Porphyry * * * * _ * * * _
7 Porphyry * * * * * * * B ;
8 Silt * * * tr _ * _ * _
9 Porphyry * * * * * * * * *
10 Porphyry * * * * * * * _ _
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Fig. 5: Microscopic images selected from the samples of buff-painted pottery: 1) Sample No. 6: Quartz mineral V. rock and
metamorphic rock can be seen in the pottery Structure, also, mineral Plagioclase, v. rock and iron oxide in the pottery
Structure in Figure 2, related to sample 7, 3) sample No.8: Different pieces pottery components such as amphibole, mica and
quartz parts V. rock, 4) Sample No.9: In this case, Grog was observed only in the field of pottery, 5) Sample No. 10:

Porphyritic texture and high density texture components pottery. (All images Zoom is x4 and that is 10 resisted by zooming
eyepiece 40 is provided. In the all images, field of view is 2.7 mm).
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Table 7: The Index phases identified in the samples from Kul Tepe of Ajabshir

Sample no. Phases identified sawd < L bl dlﬁ:)’lﬁ Chemical formula g bows 3 Jse JC]

3 (Kura-Araxian) _yw)kys8" Ciuw Quartz SiO2
Sanidin K[Al SijOs]
Anorthoclase (Na, K)[AlISi3Os]
Cristobalit SiO2

4 (Kura-Araxian) )58 i Quarez SiO:
Anorthite Ca[ Al SixOs]
Labradorite (Na, Ca)[ Al SiO»]

6 (Urmian Ware) dyos,l i Quartz SiOx
Albite Nal[ Al Siz]Os
Miccrocline K[ Al SizOs]

9 (Urmian Ware) dsos,l i Quartz SiOs
Sanidin K[Al SijOs]
Labradorite (Na, Ca)[ Al SiO»]
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Fig. 6: X-ray diffraction spectra of samples 4 (Kura-Arxes)
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Fig. 7: X-ray diffraction spectra of sample 9 (Urmia ware)
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Fig. 8: Comparison of infrared spectra of X-ray diffraction samples
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Fig. 9: FTIR spectroscopic spectrum of the sample No. 2 (Kura-Araxes)
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Fig. 10: FTIR spectroscopic analysis of gray- black samples (Kura-Araxes)
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Fig. 11: FTIR spectroscopic spectrum of the sample No. 7 (Urmia ware)
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Fig. 12: Comparison of spectra infrared spectroscopic analysis samples of buff-painted pottery of Urmia Ware
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Table 8: Minerals identified by the FTTR

Sample no.

Calcite

Orthoclase

Plagioclase

Silicate

Sulfate

1

F3

£

£

F3

F3

£

£

F3

F3

£

£

F3

NO| o | O[N] &[] DN

—
o

190 Ylivoj g J.uL: 09> 6 loud 9> Jlw

[


PC
Typewritten text
2


Rl Lgo.mg_'j';{ ooliliad g

@k
wubb

Ny b g Fe05 oo S L clon
bl > b a3 ol g (S B o) 2loged
L SG Oygmoan U SLS ol g 0 005> Jlaw
Wl )b Jgaze jud & (il Ol 423 3 s
L g odol 343 gdms ol 483 Loyl s )d gawlin]
bow 0 YL o)l ayn o 4el S S @ jaoa
Olyd Oyaods b g il oad Al gi 065 50 (ygmlins]
Afsharinejad, 2015;) Cuwl 29350 (wy SB > Cuslon
ol dalllae iU ablio 4 a5 by (Klein et al., 2004
S5y cslan sla S oliz M osSng Seo b
~(53555 SBdiged 3 (o) Gde) O oS losrd
slayiisly o ey bl ) o5 ol ssalin Jisis
a conla )l 53 ) ool 3 Lol Jele gl i
o=l 8l i d ke sl Jlaw ) con e
e 4o S 5 FllE S LS 5 g by Jlaw
b Jlw 10 0155l il 01l 5 slayl 595 o 005 s
sitn (i9-Ssm iz Sl B ¥mim 905 5| 028 ¢ e
Lol ojlsl isas £5de sl Jlaw j3 a5 by .ol
Lol ol (1ke 9 29 00 1,8 Ymm & yiey 055l
oSS ple ] 9o s> L Ymm (s 035l
St 213 S5 el 55 51 08 e sl i
Jo 25d00 00 gl o ilises yoli il 5 03
9 e disoj it £ (sl Jlbw Slasuiie | 45
w0 Blsl Hebs ) Slabad &S Cowl b Jlaw CuwdS
S 3 A5 558 aieg A1 )3 jolid ©jge
£ o0 043 ddgl CadS” SIS 5308 § 500 sla Jlaw
s gy slaJlaw | aigel S o ke &Sl b
90 50 CuandS 0o pas a5 3 399 I ol
PA=ADC YU oyl s ol lis dadiges
=95 A Erie sl Jliw 53 sl Jlbw ang 098
2 &S Jb g 0gd 0 0003 ol Iial > (S8l cas
a8 lalad (SBL cap ol w8 Exke o Jlbw
OSen s 4 bt Ede (slaJliw )3 3980 003
e sl Il o 4 S35 03l g dinej (39
9 Cuwl yioS (08 €300 (ol Jlaw 4 Cuns B (glad
ol |y sycmmlie bl g jalls Ly (pen &
3y9 adbate 45735 plo (lyiee Cole p> imd

10 | 190 Yo 9 jwb (g 6 jlasb (pgs Juw

b odnlie ;M5 Lk jeas FT-IR RJUT 5
ol s SenlS= St lawsld 09,5 5 o8
3 Soddn &S iyl g Cayeol Y gl
Paydar, 2005, p. ) Aiwbd w84 ol slajl
9 XRD 3JUT 3 Lacab oyl jois pwiomen (241
A oanliie 55 iU ablie adlas ) bl sanlie
2 g o jolie Sl 65 g 3 NS5,
Emami & ) soad o JSb pusd A +°C 0350 >0
2 aslyS glajld jguas (Trettin, 2012, p. 373
3B 5> S g s (i 9o o Jlhw (1S 5o
Ol S gy 9 0 Sy Al E e 8L e
Jlw S 5le 3 Ver=F0 2Cogis slod o s
2 ComalS L8 d o0 g oo 50 g 0 HlauLl
Ave=A+eoC Lu)sv g 00 el £44°C d90> (glod
O ) SOl )S i cplpl fb e (b
aS L cewldsg JB AN °C slod g &)l
b glod o (aw)y slo sl ylo )0 puundS” il S»
(CaO) Sal &y 5 S oo (1 42325 & g9 Vo - C
g 0k yidy Ae +°C glod ;5 a3 oyl Do oo Jods
gy s0 oyl 0ilo Bl CoudS A+ +°C (glod jo Ly a5
.(Emami, 2013)

Cou fF
5 359y clmlie jl saslcawda gbs Lol
sl Jlw 5l dged dw ©gels > Jlaw 03,5 (gosalie
Hasees S g osb e i o g uss
S Gl oo dog)l i Sgitem (63955 (sl Jlaw
slaadlw i ) Jlaw goadd 3 Slabad i eolal
48 (gl 53 Cowl 09 gy w28 £y g0)9
~ S o Jliw 3BT 3050 )3 5 25 5 (ygule
45 295) 535 e ool 4l gl Jagh
Lo gy ooy ploal 81,8950 il eala wl Ly (IV
4l gla Jlaw (gomed > Jliw (slaod s gosnliv
WUT clie o 1y gl o990 (I)g c68 p0 )35
.(Mason & Cooper, 1999) a5l Lis b Jlaw 03 5
odd ololis sla S o 5l (I oalawnsT) coslon
ol S50 ablie (o0 dalllas sladiges plos



021091 8:2Ly > (5 ¢ puiiaze 65 JBS €380 puac 5lodlaw bl S iRl / Gl JSas g 5 )95 i j il

U ol 3 M3 51 bl (e g ()
2985 (pone 9 dyg8 Jas je B 0gole (il
—yumS B o Jlaw | dged dw ;3 paudSls S 0L
Sy Ave=A0-°C led (so390 0 (g5 oo ol
OlF e oo 3085 i 30593 95 sl Jlbw cy
oy gled y b 5l sy 0y50 gla Jlaw & cS
Dl glate 0,65 yamas] g sy bl a5l Lol LS
2GS Bl sla Jhw coy & xe ol
bl ) )3 Ghodiom 3956 slaJliw g Lol balps
09,3 93 cpl caalus cle a4 Wl Couy (gl
g 0ywed 3 3290 S 9 lge g LL I Jlaw
Sadd cplply lashy xe g ogr AJgi by Jlaw
$a2by 35 4 eyl £ S (35 2 ke
(i g4z gorme slis p pdone (G435 9 4oy
JoB (olyinl slaie G 5 al) osds anlllas ¢ 5JUT
G &y oy lysS Gt (6,8 hw J9o55 5 Cans Sl
S50k sy sonl 1 Y Sl 1o dey)

) Yl €55, 5918 5 SV

S35l
oy Ml (olid)lS aelipbly ol ol gallie
e liwl 09,5 5 (63l sl easiiily
SIS Slald lsie b oy oMl i ol
gl Gedooze 435S Eyhe pae slaailaw
So=me g o slacales I dbuwg iy & conl o
B ogas ol o 5o oMl e oKD
Slasib e caly sy BUK (pizad D05 0
i b Sl JS 0ol fylSen Sl e glyes 395 (U]
By ool il (5808 5 s glio
2 bl il dan slas)Son josad )3 (52)5)

igled SIS g B oo cul plos
Reference
Abedi, A., Shahidi, H. K., Chataigner, C., Niknami,

K., Eskandari, N., Kazempour, M., & Ebrahimi,
G. (2014). Excavation ar Kul Tepe (Hadishabhr),

izt SlaSiw jl osnds (pdcers 45J5) iy
2 G188 slaaY uizmen g gl 3 oK
bl 1y ol aely s o8 cul 455 Slbl Slgw,
oanliin (g5 o ] 0si3luw Iin] g b Jlaw (S5 008)
5 asdllas 5 o0 adllae (gla Jlhw ablio 4 da g b g0i
@S oy o a5 4y allaie (ol pe) (SALE (gw)p
ol aibaio 395 ) bgyypo g s by Jlaw (cdon Lice
asllla 5 3JUT aoes s 58D ity ) & &6 lor
5 b JPUN 0 S (s sabogme S5
5 Ao o e S Sl sabgce
Adgi | (Sls adhaie Bl ey leMbl jladlaial b
Gl 03,5 €l |, addate lan gbio jl odliel 5 oo
—1)95 Cow dLmJUw u.lza .\Jy JREg Ty ‘_}{1 2 &«

Dy Gl deog)l Cinw g (o)l

S 5 i Y
Py Sen bawgi (SS9 yn dblis adlllae 4 4245 L
9 9SmmgySaa JIUT 5l oads Jools ol g 52,
Ol Bk g adlllan 390 Jlbw dsgore 9> (BLS S
SeMbl lgi o adlaio  owlid e s b Olialie
S &l 6, Maws 3 oads odlawl 3y50 S dy50 4o 1y
B35l b (93956 5 ol (g S gla Jlaw
A5 3l g e3gm aliie wlid)lidlogy) 5 (bl S
S ©glis 058 )3 ey bulyd 5 5l Jes o5
5 oS! axdsl Ozl)ﬁ}f)lﬂ ool g oS 2ols e
9= ey odelcuwnddy 10,8930k iy 561
ol 1y Jlaw 09,5 93 (ol saimd LS5 sla SIS
2 Pl jadls Sy ol b (wlal cply e
Clligion S g Sty 3 1 (Lol pas g adige don
oty b T ()8 YL @)l 5)
—lyeS Ciw ¥ diges o) diged 3 WSSl (gl

Northwestern Iran, 2010: First Preliminary Re-
port. Ancient near East Studies, 51, 33-165.
Afsharinejad, H. (2015). The Structural Analysis of

1790 ULw.n.ngj.uL: 09> 6 losd 9> Jlw | 19

@R



Rl Lgo.mg_'j':; ooliliad g

Ak
\jzwulrwb

the Kura-Araxes Pottery shreds from Kobna Shahar,
Chaldiran, West Azerbaijan, Iran. (Unpublished
master's Thesis). Department of Archacometry,
Faculty of Applied Arts, Tabriz Islamic Art Uni-
versity. [in Persian]

Ajorloo, B. (2012). Late Bronze Age and Urmian
Ware the Second Millennium B.C. In A. Mosa-
yebzade & J. Sharifnejad (Eds.), Congress of
Hamandishi Shabr-e Irani Tarikhi Farbangi and
Mazhabi Urimai, West Azerbaijan: Iranian Acad-
emy of the Arts, 1-12. [in Persian]

Ajorloo, B. (2013). The survey of socio- cultural
influence of the Kura- Araxes culture (II) on the
Iranian central plateau. In I. M. Haciyev (Ed.),
Naxgivan llkin Sohor vo Duzdag, ANAS, 177-
186.

Alizadeh, K., Eghbal, H., & Samei, S. (2015). Ap-
proaches to Social Complexity in Kura—Araxes
Culture: A view from Kobhne Shahar (Ravaz) in
Chaldran, Iranian Azerbaijan. Paléorient, 41(1),
37-54.

Barilaro, D., Barone, G., Crupi, V., Donato, M. G.,
Majolino, D., Messina, G., & Ponterio, R.
(2005). Spectroscopic techniques applied to the
characterization of decorated potteries from
Caltagirone (Sicily, ltaly). Journal of molecular
structure, 744, 827-831.

Batiuk, S. (2000). Petrographic analysis of ETC
ceramics from the Bayburt region, North Eastern
Anatolia: an exploratory study. Ancient Near
Eastern Studies, 37, 153-163.

Burney, C. A., & Lang, D. M. (1972). The peoples of
the bills: Ancient Ararat and Caucasus. Praeger.
Emami, M., & Trettin, R. (2012). Mineralogical
and chemical investigations on the ceramic tech-
nology in Coga Zanbil, (Iran, 1250 BC). Peri-

odico di Mineralogia, 81(3), 359-377.

Emami, S. M. A. (2015). An Investigation of pot-
tery Technology from 5100 to 4900 BC in the
TepeZaghe, (From Micro to Macro). In M. He-
sari (Ed.), Tehran, Research Institute of Cultural
Heritage and Tourism, 344-355. [in Persian with
English abstract]

Emami, S. M. A., Noghani, S. (2013). An Investi-
gation of re- Carbonation Process and Formation
of Secendary Calcite in the Texture of Ancient
Potteries by Petrographical Method, Maremat ¢
Memari-e Iran, 3(5), 55- 67. [in Persian]

1V 1790 ULw.wJQJ.uL: 09> 6 loud (gd Jlw

Emami, S. M. A., Volkmar, J., & Trettin, R.
(2008). Quantitative characterisation of damage
mechanisms in ancient ceramics by quantitative
X-ray powder diffraction, polarisation micros-
copy, confocal laser scanning microscopy and
non-contact mode atomic force microscopy.
Surface Engineering, 24(2), 129-137.

Kibaroglu, M., Sagona, A., & Satdr, M. (2011).
Petrographic and geochemical investigations of
the late prehistoric ceramics from Sos Héyiik, Er-
zurum (Eastern Anatolia). Journal of Archaeologi-
cal Science, 38(11), 3072-3084.

Klein, M., Jesse, F., Kasper, H. U., & Gélden, A.
(2004). Chemical characterization of ancient
pottery from sudan by x-ray fluorescence spec-
trometry (xrf), electron microprobe analyses
(empa) and inductively coupled plasma mass
spectrometry (ICP-MS). Archacometry, 46(3),
339-350.

Mason, R. B., & Cooper, L. (1999). Grog, petrol-
ogy, and early Transcaucasia’s at Godin Tepe.
Iran, 25-31.

Noghani, S., Emami, S. M. A. (2012). Archaecome-
try of Historical potteries: Requirements and
Methods, Journal of the First Symposium on
Materials Science and Conservation of cultural,
historical, Tehran: Publishing Research Institute of
Cultural Heritage, Handicraft and Tourism in
collaboration with Research materials and energy,
505- 524. [in Persian]

Paydar, H. (2005). The raw material used in the
ceramics industry. Isfahan: Gazal publications. [in
Persian]

Razani, M., Ajorloo, B., Haery, A., & Tirandaz, A.
(2013). Archaeometrica studies on the Qaradagh
Islamic Potteries, Tabriz Islamic Art University,
Research Project, No, 8195. Tabriz Islamic Art
University. [in Persian]

Stuart, B. H. (2007). Analytical techniques in materi-
als conservation. John Wiley & Sons.

Tala'i, H. (1984). Notes on New Pottery Evidence
from the Eastern Urmia Basin: Gol Tepe. fran
Richmond, 22, 151-156.

Tala'i, H. (20006). The Bronze Age of Iran, First Edi-
tion, Tehran: Samt publications. [in Persian]

Tala'i, H. (2013). Eight thousand years of Iran pot-
tery, Second Edition, Tehran: Samt publications.
[in Persian]






	Untitled1
	1نورزهی (1)

