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Abstract

Daregaz county, located in the northeastern part of Khorasan Razavi province and adjacent to Turkmenistan,
holds significant historical importance, especially during the early decades of the Parthian Empire, due to its
proximity to Turkmenistan and Nisa, one of the first areas of Parthian expansion and influence. In 2016, two
excavation seasons were conducted at this site, yielding artifacts such as pottery and decorated bricks.
Analysis and comparison of pottery data from Shahre Tapeh with those from Nisa indicate significant
similarities, emphasizing the importance and necessity of sourcing Shahre Tapeh's pottery. In this research,
the petrographic study of 18 samples, including plain, glazed, deformed pottery, and decorated bricks, was
conducted to determine their origins. The results showed that most of the pottery from Shahre Tapeh was
locally made, while some glazed pottery likely originated from other locations, indicating cultural and trade
connections with contemporary sites. These findings underscore the significance of Shahre Tapeh as one of
the first major cities of the early Parthian period in the Khorasan region.
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Introduction

The geographical location of Shahr Tapeh, along with the similarity of archaeological data, especially the
pottery and architecture of this site, as well as its proximity to Nisa, which was the early and important
Parthian capital, is another part of the importance of Shahr Tapeh in Parthian history. In this research, the
authors tend to collect reliable data about the importance of the Shahr Tapeh site during the Parthian era as
a separate political center or associated with Nisa through studying bricks, pottety (glazed and unglazed), and
deformed pottery fragments and brick fragments. The main research questions include: How is the
homogeneity of the pottery of Shahr Tapeh Chapeshlu to neighboring regions and Parthian power centers
in western Iran? Based on the study of unglazed, deformed, and glazed pottery as well as decorated brick
fragments used in the Shahr Tapeh Chapeshlu site, where can the origin of the study samples be attributed?
As an initial assumption, the homogeneity in terms of form and appearance of the pottery of the Shahr Tapeh
site with other important Parthian centers in the Turkmenistan region and the western edge of the Parthian
country can be confirmed, and the origin of the unglazed, decorated, deformed pottery, and bricks of the site
can be considered indigenous, and only the glazed pottery may be considered imported.

Materials and Methods

The microscope used in this study is a polatizing binocular microscope, made by James Swift Company,
England, which is located in the Conservation and Restoration Research Institute, Cultural Heritage Research
Institute. The research method in this article is field and laboratory. 18 pottery and brick pieces belonging to
the Parthian era obtained from archaeological excavations of the Shahr Tapeh site were selected for this
study.

Data

The statistical population of the present study includes 18 samples that have been studied and compared
using petrography method and thin section cutting. The study tends to identify the components of pottery
and bricks in order to determine whether they are indigenous or not. The samples were petrographed in the
petrography laboratory of the Research Institute for the Conservation and Restoration of Monuments
affiliated to the National Cultural Heritage Organization (Figure 2).

Microscopic Study of Data

The results of the study are presented in Table 1 in order to facilitate access to petrographic results. The
components present in the paste and the pottery are provided in the first row of the table, and the name and
number of each pottery are presented separately in the first column. In each of the pottery studied, if the
mineral under study is present in the sample, it is marked with the symbol * and if any of the builders are not
present, it is marked with the symbol. If its abundance is small or minor, it is marked with the symbol (tr).

Discussion and Analysis of Data

The results showed that in terms of texture, a number of samples have a porphyry texture (phenocryst
components in a microcrystalline field) and a number of silt textures.

Sandstone, siltstone and S's 5 particles (silt and clay particles added to pottery) were used as fillers or tempers

in samples containing coatse or porphyry textures. Sample Nos. 5, 12, 11, 16 and 17 have a porphyry textutre
and the other samples have a fine-grained or silt texture.

The studied pottery is divided into two groups from the point of view of the paste. Samples that have a clay
paste and samples that have a carbonate and heterogeneous paste, which shows the different origin of these
two types of pottery. Pottery samples such as 1, 2, 3, 12 and 13 have a clay paste and samples 6, 8 and 11
have a clay-carbonate paste.

Quartz mineral is seen in all samples. The use of quartz as a temper can have two reasons: one is its high
availability and the other is its thermal properties (Sterba et al, 2009: 1583; Noghani and Emami, 2012: 510).
Calcites are from the carbonate category and are present in sedimentary structutes. Calcite or carbonate based
minerals in the pottery paste show that the pottery was fired at temperatures below 800°C (Carvalho et al
2013: 61; Masjedi Khak et al., 2021). The absence of calcite in the studied pottery shows that the temperature
was above 800°C for these potteries.

According to the report of the Geological Survey & Mineral Explorations of Iran (GSI) (Map 1.100000), the
rocks in this area are conglomerate, siltstone and sandstone, and they are located in the features and structures
adjacent to Chapeshlu, especially in its eastern and northern parts. Nevertheless, amphibole and plagioclase
minerals, which are from the igneous rock category, are not present in this area, and the geological structure
of Dargaz is of sedimentary type (Figure 12). Through finding an igneous structure similar to the structutre
of samples 1, 3,2, 13, 14 and 17 that contains the amphibole category, the authors found that such a structute
was found in the Mashhad area (map 1: 100000 Mashhad) (Figure 13).
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Conclusion

According to petrographic results, Shahr Tapeh pottery is divided into two groups in terms of paste. Pottery
with clay paste and pottery with clay-carbonate paste, which definitely have different origins. In pottery with

coarse-grained or porphyry texture, different sedimentary rock fragments (sandstone, siltstone), S,3, calcite

and quartz have been used as fillers, which confirms their common origin. Samples 4, 6, 8, 10, 11, 15, 16 and
18 contain calcite in their composition, and the rest of the samples do not contain calcite. Based on the report
of the Geological Survey & Mineral Explorations of Iran (GSI), there are conglomerate, siltstone and
sandstone rocks in the plane of this area, and minerals such as amphibole and plagioclase, which are
components of igneous rocks, are not present in this area, and the geological structure of Dargaz is
sedimentary. Generally, the clear point is that the glazed samples (1, 2, 15 and 17) are different in texture
from the unglazed samples and they contain amphibole and plagioclase, and the igneous and granite structure
that contains such minerals does not exist in Dargaz and was introduced to this area from another place. It
sounds that the decorated bricks and unglazed pottery are produced in the area itself. In terms of texture,
both originate from a sedimentary structure, and in result, they are produced in the area.
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Figure 2. Images of sample areas of Shahr-Tepeh
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Table 1. Results of petrographic study of pottery from the Shahr-Tepe site
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Figure 3. (left): Photomicrograph, sample 1 XPL light, field of view 2.7mm, silty texture, quartz mineral with mica and

amphibole is observed in the clay paste. (right): Photomicrograph, sample 2 XPL light, field of view 2.7mm, silty texture,
quartz mineral with mica in the clay paste.
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Figure 4. (left): Photomicrograph, sample 3, PPL light, field of view 2.7mm, same as Figure 3 in polarized light. The
void appears bright in polarized light. (right): Photomicrograph, sample 4, XPL light, field of view 2.7mm, silty texture,
abundant quartz mineral fragments with mica. The outer layer of the pottery is lighter in color than the inner layer. In
this light, the void appears dark.
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Figure 5. (left): Photomicrograph, sample 5 XPL lights, field of view 2.7mm, silty texture, clay-carbonate pottery paste.

Fragments of calcite mineral are seen together with quartz in the paste. (right): Photomicrograph, sample 6 XPL lights,
field of view 2.7mm, coarse texture. A large piece of siltstone is seen in the pottery paste.
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Figure 6. (left): Photomicrograph of sample 7, XPL light, field of view 2.7mm, silty texture, abundant calcite fragments
are observed in the clay. (middle): Photomicrograph of sample 8, XPL light, field of view 2.7mm, silty texture, the clay
is homogeneous and dark in color. Light-colored quartz fragments are evident in the clay. (right): Photomicrograph of

sample 9, XPL light, field of view 2.7mm, silty texture, in addition to calcite and quartz minerals, coarse dark-colored
5,5 fragments are observed in the clay.
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Figure 7. (left): Photomicrograph of sample 10, XPL light, field of view 2.7mm, silty texture, remnants of a charcoal

fragment remaining in the clay. Figure 13 (right): Photomicrograph of sample 11, XPL light, field of view 2.7mm,
porphyry texture, coarse pieces of 4,5 and calcite are visible in the clay.
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Figure 8. (left): Photomicrograph of sample 12, XPL light, field of view 2.7mm, porphyry texture, coarse siltstone and
5,5 fragments are seen in the center of the figure. (right): Photomicrograph of sample 13, XPL light, field of view

2.7mm, silty texture, brown clay, abundant fine-grained quartz fragments with iron oxide are seen in the clay.
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Figure 9. (right): Photomicrograph of sample 14 XPL light, field of view length 2.7mm, silty texture, abundant quartz
fragments are observed in the clay. (left): Photomicrograph of sample 15 XPL light, field of view length 2.7mm, porphyry
texture and large sandstone fragment are visible in the center of the figure
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Figure 10. (right): Photomicrograph of sample 16, XPL light, field of view 2.7 mm, porphyry texture, quartz, feldspar

and muscovite minerals in coarse crystal form, burnt biotite, mica with calcite in the clay body. Seen. (left):
Photomicrograph of sample 17, XPL light, field of view 2.7 mm, porphyry texture, quartz mineral
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Figure 11. (left): Microscopic image of sample 18, XPL light, field of view 2.7 mm, silty texture, the clay body is
completely dark in crossed light and the quartz mineral is clearly visible in bright color. (right): Microscopic image of
sample 18, XPL light, field of view 2.7 mm, silty texture, the same image in polarized light..
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