Bu —A]l Sin
University

@. .‘:)3

Iranian Scientific ®

Archaeological \ z
Association —

PAZHOHESH-HA-YE BASTANSHENASI IRAN
Vol. 14, No. 40, Spring 2024

P. ISSN: 2345-5225 & E. ISSN: 2345-5500
Homepage: https://nbsh.basu.ac.ir/

OPEN a ACCESS

© The Author(s)

1. M.A. in Archeology, Department of
Archeology, Faculty of Letters and Humanities,
Shahrekord University, Shahrekord, Iran
(Corresponding Author).

Email: hadiskojouri@yahoo.com

2. Associate Professor, Department of
Archeology, Faculty of Letters and Humanities,
Shahrekord University, Shahrekord, Iran

3. Associate Professor, Department of
Archeology, Faculty of Letters and Humanities,
Shahrekord University, Shahrekord, Iran

Citations: Kojouri, H.; Khosrowzadeh, A.
& Heydarian, M., (2024). “The Petrographic
Analysis of Coarse Black Ware of the Parthian
Period, Explored in the North of the Persian
Gulf (Qeshm Island)”. Pazhoheshha-ye Bastan
Shenasi Iran, 14(40): 149-178. doi: 10.22084/
nb.2023.27323.2544

Homepage of this Article: https:/nbsh.basu.
ac.ir/article_5032.html?lang=en

PAZHOHESH-HA-YE BASTANSHENASI IRAN
Archaeological Researches of Iran
Journal of Department of Archacology, Faculty of Art and

Architecture, Bu-Ali Sina University, Hamadan, Iran.

Publisher: Bu-Ali Sina University. All rights
reserved.

@Copyrighl©2022, The Authors. This open-
access article is published under the terms of
the Creative Commons.

The Petrographic Analysis of Coarse Black
Ware of the Parthian Period, Explored in the
North of the Persian Gulf (Qeshm Island)

Hadis Kojouri', Alireza Khosrowzadeh?, Mahmood Heydarian®

4. https://dx.doi.org/ 10.22084/NB.2023.27323.2544
Received: 2023/01/05; Accepted: 2023/02/04
Type of Article: Research
Pp: 149-178

Abstract

Due to the limited number of archaeological studies conducted on the
Parthian Period, it is imperative to design petrographic and mineralogical
studies on the coarse black ceramics from that era. The objective of this
study is to determine the manufacturing techniques of the potsherds and
ascertain whether they were produced domestically or imported to Qeshm
island. This research is a descriptive, analytical, and adaptive study
aimed at addressing the following inquiries: What are the distinguishing
characteristics of these potteries? What elements constitute the coarse black
ware and how do they relate to the geological structure of Qeshm? What
are the similarities and differences between the ceramics of Qeshm and its
neighboring regions? To achieve these objectives, twelve pottery fragments
retrieved from three Parthian sites, namely Defari (QS 6), Gorbedan (QS
72), and LenjSazi 3 (QS 132), were sampled and examined using polarized
microscopy. The results revealed that the Parthian potteries from Qeshm
exhibit structural similarities with those from Makran and other locations
along the southern coasts of the Persian Gulf (UAE, Bahrain, and Oman).
Furthermore, it was observed that the original paste of Qeshm’s potteries
is consistent, suggesting that the raw materials were procured locally from
the island and not imported.

Keywords: Parthian Period, Persian Gulf, Coarse Black Ware, Petrography.
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Introduction

Qeshm, the largest island in the Persian Gulf, did not undergo urbanization
during the Parthian era. It was heavily influenced culturally by the
southeast of Iran during that time. Parthian sites on Qeshm Island could
be categorized into backshore sites, coastal sites, and cemetery sites.
One of the significant types of Parthian pottery recovered from Qeshm
is the coarse black ware, typically with black or dark gray paste, mainly
sourced from the Defari area. This type of pottery has been discovered in
various parts of southern and southwestern Iran, as well as in locations
such as Abu Dhabi, ed-Dur, Bahrain, Meliha, and Diba. A comprehensive
analysis conducted by Iranian researchers involved the examination of 889
potsherds dating back to the Parthian Period. The findings of this study
revealed a strong cultural and economic bond between the Makran district
and its neighboring regions, including Hormozgan Province and present-
day Pakistan. Notably, the research concluded that South Makran emerged
as the primary hub for pottery production during the Parthian era.

Conventional laboratory techniques enable the examination of the
composition, structure, and origins of ancient pottery. Petrography, a widely
employed method in geological science, is utilized by archaeologists to
analyze cultural materials such as stone objects, and ancient ceramics. This
technique involves observing the thin sections of the rocks and potsherds
under the polarized microscope and interpreting the constituent minerals
and particles.

Twelve potsherds, unearthed during archaeological excavations at
the Parthian sites on Qeshm Island, underwent petrographic analysis.
The primary inquiries included: 1- What are the mineralogical properties
of Qeshm’s coarse black pottery? 2- How do the minerals recorded in
the potsherds compare to each other? 3- What was the range of firing
temperature and how was the quality of pottery production at that time?

Article text
Most pottery items exhibited a dark gray and brownish gray hue, possibly
attributed to the reduction conditions experienced during the firing process
and insufficient oxygenation. When exposed to an ample supply of oxygen,
the clay undergoes proper oxidation at temperatures around 900 degrees,
resulting in a well-oxidized appearance. However, in the absence of
adequate oxygen, carbon remains trapped within the clay, causing it to
adopt a brown or black coloration.

In the present study, a total of 12 potsherds were sampled from three
Parthian sites (Defari, Gorbedan, and LenjSazi 3) and were analyzed. The
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thin sections of these samples were meticulously examined using polarized
microscopy. The results revealed that among the pottery samples, only one
(QS 6-2) contained sandstone, while another sample (QS 6-3) contained
anchorite. Additionally, a sample (QS 6-4) obtained from the Defari area
exhibited the presence of a radiolarian fossil.

The findings indicated that all cases exhibited a porphyry structure,
with void space also being present in all instances. Grog, calcite, sparite,
and micrite fragments were found in 75%, 83.33%, and 41.66% of the
pottery samples, respectively. Quartz, hematite, plagioclase, and periclase
were identified in 91.66%, 75%, 50%, and 75% of the cases, respectively.
Qeshm Island is situated in the Zagros fold zone geologically, hence the
occurrence of carbonate and sandstone sedimentary units in the pottery is
not surprising. Most of the filling materials in the pieces have origins in
igneous and sedimentary sources. The firing temperature of the pottery is
estimated to be between 900 and 1100 °C, as most were dark gray in color,
and some contained periclase. The potsherds generally displayed a hard or
semi-hard structure without cracks, indicating firing temperatures above
1000 °C, absence of CaO, and the presence of calcium, magnesium, iron
silicates, and aluminosilicates minerals.

Within the pottery samples, only one instance (QS 6-2) contained
sandstone, another instance (QS 6-3) contained anchorite, and a third
instance (QS 6-4) from the Defari region contained a radiolarian fossil. The
petrofabric analysis verified the existence of 58.33% plagioclase feldspar.
When the temperature exceeds 700 °C, free lime (CaO) can react with
free silica (quartz) and aluminum, resulting in the formation of gehlenite
(Ca2Al2Si02). Additionally, wollastonite (CaSiO3) is produced through
the combination of calcite (CaCo3) and silica (quartz). In the absence of
quartz, the primary core of gehlenite and wollastonite is established at
temperatures between 800 and 900 °C and will remain stable up to 1100
°C. These two components are classified as intermediate elements and in
the presence of quartz, they transform into anorthite (CaAl2Si208).

Conclusion

The firing temperature range for the potteries is estimated to be between
900 and 1100 °C. The dark gray color and the presence of periclase mineral
in some of the samples suggest exposure to temperatures higher than 900
°C, with firing continuing under reduced conditions. Sample 1, with an
orange color, stands out due to its different appearance, indicating oxidation
conditions during firing in the range of 600-700 °C. Samples 2, 3, 4, 6, and

12, in red-gray or brown color, show signs of both oxidation and reduction
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conditions during firing. The majority of the potsherds exhibit a hard or
semi-hard structure without cracks, suggesting firing temperatures above
1000 °C, the absence of CaO, and the presence of calcium, magnesium,
iron silicates, and aluminosilicates minerals. Petrographic investigation
reveals structural similarities between the Qeshm’s Parthian potteries
and those found in Makran, as well as other archaeological sites along
the southern coasts of the Persian Gulf (UAE, Bahrain, and Oman). The
original sediment (paste) composition of the Qeshm potteries also appears
to be consistent across samples, indicating that these Parthian ceramics

were produced locally.
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Fig. 2: Some types of black rough potteries
(Khosrowzadeh, 2014).
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Fig. 3: Some pottery pieces excavated from
Defari (right), Gorbadane (middle) and
LenjSazi 3 (Left) sites (Authors, 2022).
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Tab. 1: Macroscopic characteristics of Qeshm Island pottery samples (Authors, 2022)
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Tab. 2: Minerals and petrographic characteristics of the Qeshm Island Parthian period potteries (Authors, 2022)
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Tab. 3: Mineral composition of different
stratigraphic  units of Qeshm island
(Zarezadeh & Rezaei, 2011).
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Fig. 4: Photomicrograph QS 6 -1 (1), Left; PPL, field of vision length 2.7 mm, large pieces of macrosparite dolomite with high porosity, Right;
XPL, the iron-rich grog and orange color chamotte indicates the low grade of oxidation and less heated pottery; QS 6 -2 (2), Left; PPL,
field of vision length 2.7 mm, a large empty space (more than 50%) and pieces of hematite, Middle; PPL, a porosity sparite calcite with too
much empty space and Right; XPL, a sandstone which has iron oxide in the margin (red orang color) and some shiny particles of Quartz in
background containing iron rich chamotte and silica; QS 6 -3 (3), field of vision length 2.7 mm, Left; XPL, Micrite, periclase and silica, Right;
PPL, Background contain porosity iron reach chamotte in orang red color, hematite, silica and calcite; QS 72-4 (8), 4X, XPL, field of vision
length 2.7 mm, Left; A background containing many cracks in blue color, sparite, calcite, silica and shiny particles of quartz. Right; Large
pieces of brown color grog, void space with blue margin, shiny quartz particles and hematite; Photomicrograph of LenjSazi 3 Parthian site;
QS 132 -4 (12), field of vision length 2.7 mm, Left; XPL, A large piece of microsparite limestone in brown black iron rich background, Right;
PPL, 4X magnification, the iron-rich porosity micrite appears in brown color (Authors, 2022).
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Fig. 5: Photomicrograph QS 6 -4 (4), XPL, field of vision length 2.7 mm, Left; Some pieces of calcite around empty space (blue color),
pyroxene particles, porous background filled with iron and hematite rich clay. Right; A 3.5 mm micrite converting to sparite which contains
Radiolarian fossil. Background contain porosity, periclase, iron reach clay, silica and calcite; Photomicrograph of Gorbadan Parthian site;
QS 72-1 (5), XPL, field of vision length 2.7 mm, Left; Background black color contains porosity (Dark blue color) and some shiny particles
of Quartz. Right; A mosaic pattern background contains some pieces of calcite around void space (Dark blue color) and periclase (MgO +
FeO) formation; QS 72-2 (6), 4X, field of vision length 2.7 mm, Left; PPL, Background contain a lot of porosity, iron rich chamotte, large
particles of black grog and microsparite calcite. Right; XPL, Formation of micrite at the edges of void space, periclase and shiny Quartz
particles in dark blue background, QS 72-3 (7), 4X, XPL, field of vision length 2.7 mm, Left; Background contains some particle of iron rich
grog in brown color, formation of linear calcite and Mica. Right; Formation of micrite at the edges of void space which contains iron oxide,
calcite and periclase in a dark blue background (Authors, 2022).
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Fig. 6: Photomicrograph QS 132 -1 (9), field of vision length 2.7 mm, Left; XPL, Mosaic pattern porphyry texture, contain black and orang
(iron rich) grog, sparite, calcite and fine porosity, Middle; XPL, Formation of micrite and sparite by heat, periclase and Right; light PPL, The
formation of micrite and sparite; QS 132 -2 (10), field of vision length 2.7 mm, Left; PPL, Grog, iron oxide, high porosity round microsparite
calcite. Right; XPL, Porphyry texture with high porosity which contains hematite particles; QS 132 -3 (11), field of vision length 2.7 mm, Left
(10X); XPL, Pieces of broken quartz (0.3 mm) and iron oxide along in porosity. This type of pottery may contain high silica, Right (20X);
XPL, A large piece of plagioclase, pyroxene and sandstone in mosaic pattern background (Authors, 2022)
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stones (Authors, 2022).
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