ANCIENT
IRANIAN
STUDIES

eI il 40558 b ges (gladlinn 31,55 5 ASEoLe3T Andlas
(i ) s €59 e I € Pl by s ()b 5
V=AY gLl Ll olaul o ol deliieags e
Ol 580kl Laghiag S

Mineralogical Petrography of Pottery from Guriye Area, llam Province
Author(s): Milad Baghsheikhi; Leila Khosravi; Seyd Iraj Beheshti
Source: Ancient Iranian Studies, July 2024, VOL. 3, NO. 10: 89-107.
Published by: Tissapherness Archaeological Research Group

Stable URL:

https://doi.org/10.22034/AIS.2024.434284.1069

ﬁ © 2024 The Author(s). Published by Tissaphernes Archaeological Research Group, Tehran, Iran.
BY NG

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial- NoD-

erivatives License ( ), which permits non-commercial re-use, distribution,
and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.
The ethical policy of Ancient Iranian Studies is based on the Committee on Publication Ethics ( ) guidelines and complies
with International Committee of Ancient Iranian Studies Editorial Board codes of conduct. Readers, authors, reviewers and
editors should follow these ethical policies once working with Ancient Iranian Studies. The ethical policy of Ancient Iranian
Studies is liable to determine which of the typical research papers or articles submitted to the journal should be published in
the concerned issue. For information on this matter in publishing and ethical guidelines please visit

www.tissaphernesArc.ac.ir



Ancient Iranian Studies ANCIENT

2024, VOL. 3, NO. 10: 89-107.GJ OPEN ACCESS IRANIAN
https://doi.org/10.22034/AIS.2024.434284.1069 STUDIES
RESEARCH ARTICLE

Mineralogical Petrography of Pottery from Guriye Area,
Ilam Province

Milad Baghsheikhi! ®; Leila Khosravi? (©); Seyd Iraj Beheshti’®

Abstract

The geographical location of Ilam province and its location on the communication routes
to other regions led to the formation of numerous settlements in the region, ranging from
the prehistoric to the Islamic era. So far, laboratory studies based on petrography have not
been conducted for pottery found from the Sassanian and early Islamic periods in the western
region of Iran, and therefore the current study will try to gather more information about the
production process of pottery in the aforementioned periods. Considering that pottery and its
fragments were the most abundant cultural data in this ancient complex, 20 pieces from the
Goriya area, were obtained from the cultural context of an excavation, and were selected to
conduct mineralogical tests to find out technology behind their construction. The questions
of this research are about examining the composition and pottery structure, the degree of fire
in the kiln during the baking process and knowing whether they were indigenous or imported.
These experiments were conducted at the Conservation and Restoration Research Institute of
Iran’s Cultural Heritage and Tourism Organization. Based on the geological studies of Ivan city
and petrographic analysis, it can be concluded that the three compounds of quartz, iron oxide
and calcite could be seen in most of the samples of the area although based on the studies,
there are exceptions in some pottery. In Sample 5, mica from the Guriye area is used. Also, ex-
cept for Sample 12, all the pottery were domestically produced and in other words were local
and belonged to the region itself. The clay texture in the samples was heterogeneous, silitic,
porphyry and silitic. Except for Samples 10, 11, and 12 of the Goriya-surrounded pottery, calcite
minerals were observed in the paste of all the pottery, which indicated that the oven firing was
not more than 8oo degrees Celsius.
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Introduction

The geographical location of Ilam
province and its position along com-
munication routes to other regions
has led to the formation of numerous
settlements from prehistoric to the Is-
lamic period. So far, laboratory studies
based on petrography have not been
conducted on Sasanian and early Is-
lamic earthenware found in the west-
ern region of Iran and the forthcoming
research will lead to more information
regarding the pottery production pro-
cess and materials used in the study
area. Given that earthenware has been
the most abundant data pottery being
the most common cultural artifact in
this ancient collection, twenty pieces
of earthenware from the Guriye area,
obtained from the excavation layer,
were selected for mineralogical test
to find out their structure technolog-
ically. Petrographic research on sam-
ples were carried out with the aim of
providing accurate information about
the characteristics and the amount
of minerals present in the selected
pieces of pottery for researchers’ uti-
lization and to facilitate subsequent
comparative studies of the results
found from the samples of the Goriye
site with other Sassanian-Islamic sites
in the western Iranian region. One of
the research questions is: What are
the mineralogical characteristics of
the discovered earthenware from the
Guriye site? According to the results
of the analysis conducted on selected
earthenware of Guriye, what has been
the status of them being indigenous or
imported? Also, how is the amount of
firing of these pottery items?

Geology of Research Area

From the perspective of geological
divisions of Iran, the study area falls
within the Zagros zone, therefore, its
stratigraphic-tectonic  characteristics
are affiliated with the folded Zagros
tectonic units. Folded Zagros is locat-
ed in the southwest of Iran, its north-
eastern unit corresponds to the famous
tectonic zone, which is called the main
thrust of Zagros. From the global tec-
tonic point of view, folded Zagros is an
inactive continental margin (compared
to the Sanandaj-Sirjan zone, which is
considered an active continental mar-
gin), and forms the Neotethys Ocean
with a south-northwest- trend. The
east stretches from Kermanshah to all
of central Lorestan and eastern Khu-
zestan to Zahir Island in the Persian
Gulf.

Introduction of Studied Samples of
Guriye Area

For the petrographic test, 20 simple
and decorated samples of earthen-
ware obtained from the archaeological
excavation of the Guriye were select-
ed. The technique applied in making
these pieces were either handmade or
machine made, and their baking lev-
els were completely suitable except
in case of two items. The quality of
making samples is mostly average and
three pieces in the collection found to
be rough. The mixture of all samples
contains minerals whereas, the color
spectra of the glaze of these pottery
pieces are beige, greenish-beige, gray,
brown, light brown, orange, and the
color spectrum of some earthenware is
blue, green, and brown. Some samples
are painted on their interior and exte-
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rior walls in a wet manual method can
be observed.

Studies of Earthenware Petrography
in Guriye
In this research, 20 pottery samples
from the excavation of Guriye site in
Ilam province were selected for petro-
graphic tests or thin section analysis.
In this research, an effort was made
to select index components with clear
shapes and appropriate size and thick-
ness. For the petrographic analysis,
twenty thin section earthenware sam-
ples with a thickness of 30 microns
were prepared and then examined
and studied using a polarizing micro-
scope, James Swift model prior. Based
on the results of the study of samples
from Guriye, the filler components
according to the metamorphic origin
include: quartz, plagioclase, and py-
roxene. Quartz is mineral rich in silica
and the most common on the Earth’s
dry surface and is the main constituent
of soils, sands, and surface rocks (Mas-
jedi Khak et al., 2021: 80). Plagioclase
belongs to the feldspar family and is
found in various types of igneous, met-
amorphic, and some sedimentary rocks
(Masjedi Khak et al., 2021: 81). Also, in
some samples, fossil pieces can be ob-
served. The tissues of most samples are
siltstone or fine-grained. In the silt tis-
sue, the dimensions of the fine grains
making the sample do not exceed o.5
mm, and in the porphyry texture, the
dimensions of the phenocrysts are be-
tween 1 and 2 mm. The most common
mineral in all samples is transparent
and polycrystalline quartz.

In the study of pottery, one of the

minerals and phases used to study the
temperature of pottery is calcite. Calci-
um carbonate in clay matrices started
to be analyze at a temperature of 650
degrees Celsius. This process increases
to about 800 degrees Celsius and the
remaining calcite disappears at about
goo degrees (Afshari-Nejad, 2014: 56).
According to the geology of the region,
where there are carbonate formations
and outcrops in the region, the absence
of calcite mineral in the study clays in-
dicates the temperature of more than
800 degrees Celsius for these clays. As
shown in Table (2), there are calcite
minerals in all the samples except Sam-
ples 10, 11 and 12, which shows that the
pottery was fired at a temperature low-
er than 8oo degrees Celsius.

Conclusion

Considering the questions raised at the
beginning of the study and according
to the results obtained from the petro-
graphic analysis on 20 pottery pieces
from the Guriye site, it was determined
that mineral description is important
in petrographic experiments because
by knowing them, it is possible to com-
pare and adapt between the samples.
Based on the comparison made, the
tested samples can be divided into 3
groups. The samples are histologically
characterized by silt and porphyritic
tissues. The petrographic results of the
earthenware from Guriye show that
most samples contain a combination
of quartz, iron oxide, and calcite, in-
dicating that these have similar com-
positions and structures, originating
from a same source within the studied
area. Among the samples of Guriye,
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two samples numbered 12 structurally (amphibole and plagioclase) are used,
differ from the other samples and in which could not be found based on
the paste, minerals of igneous origin geological maps of this area.
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Fig. 1. Geographical Location of Ivan City, Ilam Province and Gourieh Area (Yellow Circle).
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Fig. 2. The Plan and The Excavation Spaces of Gourieh, Ilam Province (Sodaei and khosravi, 2024: 48).
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Fig. 3. Geological Map of Ivan City and Location of The Study Area
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Fig. 4. Pottery Samples Selection for Petrographic Analysis Before Cutting
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Table 1. Petrographic Results of Pottery from Gourieh Area, Ilam Province

Sample Qz Qz . Ce &AM
Code  (Clean) (Cloudy) 'o°Mde Al Grog  Texture
PX

! * * * * - - - LHESES)

Y * * * * - - - LHESES)

r * " * * - - - LTS
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’ ’ : ' * - - = (i) SSeal
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Table 2. Grouping Of Pottery Samples from Gourieh Area Based on Petrographic
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Table 3. Figure of the Cross-Sections of the Samples of Group 1 of Gourieh Area, Ilam Province
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Table 4. Figure of Cross-Sections of Samples of Group 2, Gourieh Area, Ilam Province
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Table 5. Picture of the Cross-Sections of the Samples of Group 3 from Gourieh Area, Ilam Province
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Table 6. Minerals in the Clay Temper of Gourieh Area
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