JOURNAL OF RESEARCH ON ARCHAEOMETRY

Original Papet Received: 20 /07/2016
Vol. 2, No.2, Semi-Annual 2017, 1-17 Accepted: 17/01/2017

|
The Archaeo-mineralogy of the Bronze Age Ceramics

from Kul Tepe of Ajabshir, Eastern Lake Urmia Basin,

Iran

Zeinab Nourzehi', Bahram Ajorloo*, Masoud B. Kasiri’, Ghader Ebrahimi*

' MA in Archaeometry, Tabriz Islamic Art University, Tabriz, IRAN
>3 Associate Professor, Faculty of Applied Arts, Tabriz Islamic Art University, Tabriz, IRAN
*Ph.D. Candidate in Archaeology, University of Mohaghegh Ardebili, Ardebil, IRAN

Abstract

In the Bronze Age Archacology 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 mictoscope, as well as XRD and FT-IR analysis. The main
objective was to study the similarities inthe structure of the Early Bronze (Kura-Araxian) and Late
Bronze (Urmian Ware) ceramics. The ptimary 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 Archaecometrically the problem of discontinuity in technological
pottery traditions, andthe 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 compatison 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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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 * - * * _ * - * : ”
2 Po l‘phyl‘y * * * * _ * * * _ *
3 Sile * * * * _ * * * _ *
4 Po rphyry * * * * _ * _ * * *
5 Po l‘phyl‘y * * * * * * * * _ _
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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 suwd < L bl dlﬁ}lﬁ Chemical formula g bows 3 Jye JU]

3 (Kura-Araxian) _yw)kys8" i Quartz SiO2
Sanidin K[Al SijOs]
Anorthoclase (Na, K)[AISi30s]
Cristobalit SiO2

4 (Kura-Araxian) _wFly58" i Quarez SiO:
Anorthite Ca[ Al SixOs]
Labradorite (Na, Ca)[ Al SiO»]

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

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)
4-1ASC g
200 r
M » T » T o T I o T oo
Poaiton [2Theta)

(Anog)) i) A &gos LSSl amadl 3l 3T 51 Juols cds Y JSis
Fig. 7: X-ray diffraction spectra of sample 9 (Urmia ware)
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Fig. 9: FTIR spectroscopic spectrum of the sample No. 2 (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 FTIR

Sample no. Calcite Orthoclase Plagioclase Silicate Sulfate CO,
1 #* - #* #* #* #*
2 #* - #* #* #* #*
3 # - % % # #
4 - - % % % %
5 - - % % # #
6 - # # % % -
7 - # % # - -
8 - - #* % - -
9 - - # % # -

10 - - #* #* #* -
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