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Abstract

An archaeological survey was carried out in 2019 with the aim of identifying and
investigating the Ilkhanate period on the banks of the Aras River in East Azerbaijan
province. The present study focused on the study of the large, wide, mountainous and
impassable gates called “Sham Valley”, which was formed by the confluence of two
major rivers of the Aras with Aqchay, which extends near the city of Khoy and was
important in the field of trade relations and culture. The strategic and geopolitical
position of the region with the surrounding regions such as the Caucasus, Turkey
and Central Asia, as well as its geoeconomic position as a corridor of communication
corridors led to many cultures and civilizations from the second millennium BC to
later epochs. Alternating in this area. In other words, the main factor for the emergence
of these ancient settlements is the location of the trade routes, the easy inter-regional
and supra-regional communication, especially during the Mongolian Ilkhanate period,
which played an important role in the development of cultures in the Sham valley. On
the other hand, due to the religious importance of this region during the Mongolian
Ilkhanate period, based on its foreign policy and the existence of important churches
such as the church of Saint Stepanos Monastery, the Qarah Church and Zur Zur Church,
which are known in the world and in whose case there are no reports or documents,
there is no archaeological activity; therefore, a careful study of this area, as well as
the study of the ceramics obtained from these areas, has provided useful information
about pottery technology and the social structure of the area in different cultural periods,
especially the Ilkhanate period.
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Introduction

As a result of the study, 53 ancient sites from prehistory to Islamic times have been
identified and recorded; areas such as the Naneh Maryam Cemetery and the Chupan
Church are the most important. In these areas a significant number of Middle Islamic
centuries ceramic pieces were carved in simple glazed form. It is important to identify
the constituents of each pottery, to determine the difference in composition and
constituents between the samples, to determine the percentage of each constituent, to
determine the baking temperature of the pottery based on the available minerals, and
finally to archaeologically study its origin and understand the social structure of the
area. Knowledge of the pottery’s components can provide us with useful information

about the geographical origin of pottery in the region and its consumers.

Materials and Methods

Thin-section petrography is one of the common and widely used methods in geology
and archaeology. This method is employed to examine a broad range of materials such
as rocks, minerals, ceramics, slag, bricks, and plaster (a mixture of lime and gypsum).
In this technique, an extremely thin section of the rock or ceramic object under study
is prepared. This section is thin enough to allow light to pass through it. Then, by
placing it under a polarizing microscope, the minerals present can be analyzed. Since
minerals exhibit different properties and colors under polarized light, petrography
specialists can distinguish them from one another; thus, it is possible to identify the
types of minerals, their characteristics, shapes, and sizes in rock or ceramic samples
(Ellis, 2000). Moreover, ceramic petrography provides valuable information regarding
the technical characteristics of ceramics, such as whether the vessels are wheel-thrown
or handmade, and the additives incorporated into the ceramic paste (temper). These
tempering materials typically include fragments of igneous rocks, siliceous particles,
and silt and clay components. All plant-based and organic materials in ceramics are
eliminated at temperatures of approximately 200 to 250 degrees Celsius, leaving only
their voids behind (Mousavi-Faghih, 2018).

For the microscopic studies of ceramics obtained from the Sham valley survey, a
James Swift model polarizing binocular microscope was used. The magnification
applied in this study was 4X. To facilitate the presentation and analysis of results, the
petrographic data were organized in a table. The first row of the table lists the components
constituting the ceramics, and the first column provides the name and number of each

ceramic sample separately. The presence of each component or mineral in the sample is
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indicated by an asterisk (\*), while its absence is marked by a dash (-). If the abundance
is minor or trace, it is denoted by (tr). The selected samples for this study come from
two sites: the Naneh Maryam cemetery area (code C.042) and the Chopan Church area
(code C.053). Ceramics consist of two main parts: the paste (matrix) and the tempering
materials. In ceramic petrography studies, a significant focus is given to the additives
mixed into the paste. Archaeologists typically consider components larger than 0.1
millimeters as temper or inclusions. In the study of ceramic samples from the Darreh
Sham sites, the petrographic method was employed to identify the components and

compositions present in the ceramic paste.

Conclusion

Since the Sham Valley in northwestern Iran has been considered on the basis of texts
and travelogues since the early Ilkhanate period, there is a need to inform the patriarchs
about the use of pottery from the Middle Islamic period and its production. Accordingly,
petrographic studies were carried out on 12 pieces of pottery from the two sites of the
Neneh Maryam cemetery and the Chupan church to determine the place of production
of these ceramics. On the basis of the available samples and on the basis of the analyses
carried out, it was found that the composition of all the pottery studied was related to
the Jolfa area and the river sediments and alluvial deposits of the Aras river, as well as
seasonal and local rivers. With regard to the baking temperature of the pottery, with
the exception of the site of the Shepherd Church, where all the potteries studied had no
calcite and tolerated temperatures above 800 degrees Celsius, potteries from other areas
tolerated temperatures below or close to 800 degrees Celsius. Two categories of inclusion
or temper are observed in the composition of the paste. One technique was used in the
production of all glazed ceramics. In this way, a layer of glaze can be seen on the outer
surface of the sample and, depending on the desired color, a layer of metal oxide can
be found underneath. Underneath the glaze layer is a porcelain layer (a mixture of fine-
grained quartz and white clay), which lies directly on the clay body. Furthermore, based
on the composition and petro fabric of the examined ceramic samples from this area, it
can be concluded that the ceramics are almost identical and similar in composition and

origin.
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Fig. 3: Allocation of the areas identified in the Ilkhanid period (www.google earth.com, 2020)
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Map 1: Geological map of the city of Jolfa (Geological and Mineral Exploration Organization of Iran, 1995).
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Table 1: Results of the petrographic survey of the pottery at Nareh Maryam cemetery (C.042), (Beheshti, 2019).
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Fig. 4: pottery examined from the Neneh Maryam cemetery (Author, 2019).
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Fig. 5: Microphotography, sample (1), XPL light, 2.7 mm field of view, Celtic texture with homogeneous paste,
small scattered parts of quartz and amphibole minerals in pottery paste. In backlighting, the empty space can be
seen in a dark color (Beheshti, 2019).
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Fig. 6: Photomicrograph, sample 2, XPL light, field of view 2.7 mm, Celtic texture, polycrystalline (Mult
crystalline) and monocrystalline (phenocrystal line) quartz mineral parts in clay pot paste. In this example, the
quartz mineral has the highest frequency (Beheshti, 2019).
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Fig. 7: Photomicrograph, sample 2, XPL light, image field length 2.7 mm, Celtic and fine-grain texture, seen from
the edge of the sample, consisting of a vitreous enamel layer, a dark metal oxide layer, a porcelain layer (white clay
and fine-grain quartz), which is located on the clay pot body (Beheshti, 2019).

N.3 &ged -
.(45\.)},3)) u“l"“’ :eadb

ool AT 3533 cgmadol conndS 5158 0 55Ls (gli |

9 oS (S 5158 (S 10938 Agad ol By )3 it Aogad 90 BB i b
ol ooy Jlian S o Cnnn)S5i8 IS 93 4 35158 051> (A Slgld o ool
903 oz 5|1V 090 15 Jgmiel (SIS0l aigad o> 5170 g ez Ly (S5l oy
9 o2l caslypny Jlws 8pes )1 (oS (gl 0ped 53 Mgy (SIS a0 o JiSis,)
Q5 A sla JS8) ol (SlaS5et

N.4 &ges -




4 %, ” Yy || cepliogs Sl by claailin B2y o LTl e g gy Laadl ||

15 Jgssiol U ol 55,158 IS clebad o gilous <l YYMM 43 ¢lige Job XPL yg3 (¥ Ligas ¢ oysSasgySino ygead 1A JSib

COYAA (i) 39 o0 0430 Dpros
Fig. 8: Microphotography, sample 3, XPL light, field of view 2.7 mm, Celtic texture, mineral fractions of quartz
with amphibole are visible in the paste (Beheshti, 2019).
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Fig. 9: Microphotography, sample 3, XPL light, field of view 2.7 mm, Celtic and fine-grained texture, mineral
quartz, calcite and amphibole have the highest frequency in the paste (Beheshti, 2019).
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Fig. .12: Photomicrograph, sample (5), XPL light, 2.7 mm field of view, Celtic texture, paste with two carbonate

and non-carbonate compounds (Beheshti, 2019).
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Fig. 13: Microphotography, sample (5), XPL light, 2.7 mm field of view, Celtic texture, quartz minerals, pla-
gioclase minerals and calcite residues with amphibole are visible in the paste (Beheshti, 2019).
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Fig. 14: Photomicrograph, Sample (6), XPL light, field of view 2.7 mm, A large piece of acetone stilt with quartz
and plagioclase (Beheshti, 2019).
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Fig. 15: Photomicrograph, sample (6), XPL light, field of view 2.7 mm, Celtic texture, Parts of quartz and iron

oxide in the dough. On the edge of the glass glaze, Beneath that layer of porcelain that is directly on the clay body
(Beheshti, 2020).
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Fig. 16: Photomicrograph, sample (7), XPL light, 2.7 mm field of view, heterogeneous texture, quartz parts,
polycrystalline quartz, chert stone in clay pot paste (Beheshti, 2019).
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Fig. 17: Photomicrography, sample (7), XPL light, 2.7 mm field of view, heterogeneous texture, large piece of
metamorphic stone with quartz. At the edge of the porcelain layer, which is located directly on the clay body, the
cavity is small and the paste is homogeneous (Beheshti, 2019).
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Fig. 18: The pottery examined in the area of the Chupan Church (Author, 2019).
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Table 2: Results of the petrographic investigation of the pottery in the Chupan Church (C.053), (Beheshti, 2019)
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Fig. 19: Photomicrograph, sample (C.053-N.1) of XPL light, 2.7 mm field of view, fine-grained texture, parts of
quartz, polycrystalline quartz and amphibole in a paste of clay minerals and phyllosilicate minerals (Beheshti,
2019).
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Fig. 20: Photomicrograph, sample (C.053-N.5), XPL light, 2.7 mm field of view, fine-grained texture, small parts of
quartz, amphibole minerals and phyllosilicate minerals are visible in the sample paste (Beheshti, 2019).
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Fig. 21: Microphotography, sample (C.053-N.3) made of XPL light, 2.7 mm field of view, fine-grained texture,

microquartz constituents are visible in the paste containing iron oxide. At the edge of the specimen is a glaze layer
with a porcelain layer directly on top of the body (Beheshti, 2019).
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Fig. 22: Photomicrograph, sample (C.053-N.4), XPL light, 2.7 mm field of view, fine-grained texture, this image
is similar to Figure 21 and comes from specimen number 4. The paste consists of clay minerals with quartz and
iron oxide (Beheshti, 2019).
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