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Abstract
The Anahita Kangavar Temple is considered one of the most significant sites in the west of Received: 2024/5/12
Iran, and it has always attracted the attention of historians and geographers of the Islamic pe- Revised: 2025/5/1
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riod, as well as European travelers and archaeologists. At this site, there is a stone building from
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the historical period, where archacological excavations have been carried out since 1968. There-
fore, the Islamic glazed pottery of the site has been less researched, and so far no petrographic
laboratory study has been conducted on the construction methods and mineralogical structure
of the Islamic pottery from this site. In this research, the main question is: what are the structure

and texture of the glazed pottery of the Islamic era at the Anahita Kangavar Temple, based on
Copyright: ©2025 by the Authors. This

petrographic results, and how much did their mineralogical structure change from the middle
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to late Islamic period? This laboratory research is dedicated to the study of 12 pottery pieces

] ] ) . P ) i under the terms and conditions of the Cre-
related to the middle to late Islamic period from the Anahita Temple in Kangavar, with the aim

ative Commons Attribution Noncommer-
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petrographic results of these 12 pieces of glazed pottery from the Islamic period revealed that, cense)

in terms of texture or petrofabric, the samples exhibit heterogeneous (porphyritic) and silty htths:/ /creativecommons.ore/li-
(fine-grained) textures, with some samples also displaying heterogeneous silty textures. Quartz censes/by-nc/4.0

minerals are abundant in all samples. This mineral is generally present in the form of phenocrysts

or single crystals, while its polycrystalline type is less common. Other components in the matrix,

such as iron compounds, plagioclase, and calcite, are found in the paste of some pottery. The

mineral biotite (mica) in the paste of some pottery has been completely burnt, and only a frame

of it has remained due to the high firing temperature. The mineral muscovite is also seen in

limited amounts in some samples.

Keywords: Anahita Kangavar temple, Islamic glazed potteries, Structural analysis, Petrography.

distinguished areas in the western part of Iran. Its importance has
always been in the attention of historians and geographers of the
Islamic era. Almost all the historians and geographers of the Is-
lamic period who passed from the western region of Iran have
Introduction mentioned and indicated this site and its stone building in their
Kangavar Anahita's temple site, located on the famous Khorasan- writings. So Iranian archacologists™ attention was directed to this

Bagdad highway, is considered one of the most prominent and site very soon, and archaeological excavations at the Kangavar
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area and its stone building started more than half a century ago
(Kambaksh fard 1971, 1972,1973,1975, 1996,2008; Kabiri
1990,1992, 1995; Mahyar&Kabiri 2005; Azaroush 1982, 2010).
The abundance of archaeological findings obtained along with a
vast stone building from the historical period has drawn the atten-
tion of all these historians and archaeologists to the historical pe-
riods of the site and its stone building. Therefore, the pottery find-
ings of the Islamic period, especially the painted glazed pottery on
the site, have received less attention and research. Therefore, the
petrographic study of the glazed pottery from the Islamic period
at the site can be provide new insights into the method of manu-
facture and mineralogical texture of the pottery and the degree of
its firing. Important questions are include: What is the structure
and texture of glazed potteries from the Islamic period in the
Anahita Temple site of Kangavar based on the results of petro-
graphic studies, and how much did their mineralogical structure

change during the Middle to Late Islamic period?

Materials and Methods

In terms of macroscopic characteristics, 12 Islamic glazed ceramic
sherds (single-color and painted) were selected for petrographic
analysis. The research method in this article is field and laboratory.
In terms of macroscopic features, these fragments belonged to the
Middle to Late Islamic period. Petrography was used to identify
mineral components, texture, inclusions, and estimate firing tem-
peratures. The thin section (30 microns thick) was prepared using
a James Swift polarizing binocular microscope and the magnifica-
tion used in this study was 4X. The sections were prepared in such
a way that the clay paste and the glaze layer could be studied sim-

ultaneously.

Results & Discussion

In terms of texture or petrofabric, the samples have a heterogene-
ous and silty (fine-grained) texture, and some samples also have a
heterogeneous silty texture. Quartz mineral is found abundantly
in all samples. This mineral has an abundance of 10% to 20% in
the samples and is generally in the form of phenocrysts or single
crystals and its polycrystalline type is less common. Other compo-
nents present in the field such as iron-bearing components, plagi-
oclase and calcite are found in the paste of some pottery. The bi-
otite mineral (mica) present in the paste of some pottery, due to
the high firing temperature, is completely burned and only its ma-
jority remains. Muscovite mineral is also seen in limited amounts
in some samples. The presence of calcite mineral in 4 pottery

pieces out of 12 samples indicates the significant use of this

mineral in the structure of the pottery samples studied. The glaz-
ing method in these samples was carried out in two ways: 1- Pot-
tery samples that had a glass glaze layer with a thickness of 100 to
200 microns, which was placed directly on the clay paste. This
glaze layer had a molten silicate composition and was free of any
inclusions. 2- Samples of pottery that had a layer of glaze on both
sides. On one side of the sample, a layer of glaze is visible, which
is directly on the clay paste. This layer of glaze consists of two
separate parts, with a glassy glaze layer on the outer surface and a
silicate melt with fine quartz particles on the lower surface, which
is thicker. On the other surface of the sample, only a thin layer of

glassy glaze is visible.

Conclusion

In all the samples studied, quartz mineral and iron com-
pounds are observed. Quartz is present in two forms: phenocryst
(single crystal) and polycrystalline. This mineral is seen with angu-
lar to semi-rounded edges in the clay of the pottery. Of course, as
stated in the report, phenocryst quartz is much more abundant
than polycrystalline quartz. Calcite mineral is seen in some samples
and is absent in others. The presence of calcite mineral in the pot-
tery indicates a firing temperature of less than 800 degrees Celsius,
and in pottery without calcite or carbonate minerals, the firing
temperature is more than 800 degrees Celsius. All samples contain
quartz and iron oxides; some include plagioclase, mica, and am-
phibole. Quartz was used both naturally and as temper to improve
durability and reduce shrinkage. Firing temperature estimates and
glaze structure analysis suggest a well-developed ceramic produc-
tion technique. The mineralogical similarity between temple
stones and ceramic pastes supports local production. No major
technological evolution observed between Middle and Late Is-

lamic ceramics in the site.
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Figure 3. Geological map of Kangavar County (Rahmanabadi et al.,
2021: 123)
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Figure 2. Top row: Aerial photo of the area in the center of Kangavar
city, bottom row: Reconstructed plan of the area and photos of the
stone wall of the Anahita Temple area (Google Farth, Heydari, 2012: 85.
Alibeigi, 2017:11)
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Figure 4. Photograph and sketch of tested pottery samples
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Table 2. Typological table of tested pottery samples
Glazed Pottery Chronology
No. Type at Anahita Site: Anahita Temple, Kangavar Comparable Sites and Photo
Temple Source
Hamadan Region (Zarei & Shabani, 2019: 115);
Late Islamic
. (10th to 13th
P 7 with Yell
o U(:;Z? 1:;12 Painting €. AH / Sa-
& s favid period
onwards)
Kuwait Rajab Tariq Museum (Fahruri, 2009: 70. Photo No. 59, be-
longing to the 13th C. AH)
Pott ith Black Andajin (Rezaei & Mohammadi, 2020: 163, 155); Malin
oteery with Blac (Khodadoust et al.,, 2017: 164);
Motif and Green e
Splashed Glaz 6th to 8th C.
2 IZIZ: ;ranspaari:tn _ AH (12th to
14th C. CE
Glaze on a Tur- #h C. CE)
ise Back, d
quoise Backgroun (Wilson Allen, 2004: 37)
Andajin (Rezaei & Mohammadi, 2020: 155. Photo 6a); Malin
(Khodadoust et al., 2017: 164); Hamadan Region (Mohammadi &
Pottery known as Shabani, 2016: 116. Table 7); Zinoabad (Mohammadi & Shabani, Ilkhanid (7th -
Black Brushwork un- 2016: 145); Arzanfoud (Zarei et al., 2014: 78-79); Nachir Kha- 8th C. AH /
3&8 der Turquoise Glaze nalegh Ray (Mahjoor et al., 2011: 187-188) 13th - 14th C.
(Qalam Siah) . ' CE)
(Mohammadi & Shabani, 2016: Table 8)
Hamadan Region (Zatei & Shabani, 2019: 118, Table 10); Zinoabad
Site and Laodicea Temple, Nahavand (Mohammadi & Shabani,
2016: 140, 141, 147. Tables 4 & 12. Heydari, 2012: 200); Malin Site
Pottery with Green (Khodadoust et al., 2017: 164. Photo 3, No. 51); Andajin (Rezaei & 5th to 8th C.
5 Colored Underglaze Mohammadi, 2020: 155. Photo 6b) AH (11th to
Painting 3 14th C. CE)
(Mohammadi & Shabani, 2016: Table 5)
Pottery with Painting . . . . . 5th to 8th C.
6 & 11 under Transparent Zinoabad Site in Hamadan (I\/Ilcjlzz;mmadl & Shabani, 2016: 141— AH (1th to
Creamy/Milky Glaze 14th C. CE)
Andajin (Rezaei & Mohammadi, 2020: 153, 155); Malin
(Khodadoust et al., 2017: 164); Zinoabad (Mohammadi & Shabani,
Pottery with Poly- 2016: 1406); Nachir Khana}legh Ray (Mahjoor et al., 2011: 186) 7th and 8th C.
7& 12 chrome Motifs Un- AH (13th and
detglaze 14th C. CE)
(Rezaei & Mohammadi, 2020: Figure 7)
Andajin (Rezaei & Mohammadi, 2020: 155. Photo 6b); Arzanfoud
(Zatei et al., 2014: 83. Table 5); Zinoabad (Mohammadi & Shabani,
) 2016: 144, Table 7); Laodicea, Nahavand (Heydari, 2012: 155)
Simple Monochrome .
Glazed Pottery (Tur Seljuq and
’ qui)i:e orOL:;is L;zi Ukhanid (11th
uli Blu) ’ to 14th C. CE)
(Mohammadi & Shabani, 2016: Table 7)
Arzanfoud (Zarei et al., 2014: 77. Table 1); Andajin (Rezaei & Mo-
Pottery with Poly- hammadi, 2020: 153. Table 2); Malin (Khodadoust et al., 2017: 164. | [j11anid (Sec-
chrome Motifs Photo 3 No. 63) ond half of
10 (Green and Black) the 7th C. AH
Underglaze on a / Mid-13th C.
White Background CE)
(Mahjoor et al., 2011: 189; Figure 11)
23 31 10 AWV () WY O ¢ o ol argy
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Table 3. Results of petrographic study of glazed pottery from the Islamic period in the Anahita Temple area of Kangavar

01;1;‘::1’;‘6 (Cﬁin) © 1(025 a) Plg | Fe-oxid | Am &Py Ce Mica M.R V.R Texture

1 * * - * - * - - - Silty (Fine-Grained)
2 * % - * tr - - - - Silty

3 * * * * # * * - - Heterogeneous

4 * # - * tr * - - - Silty

5 * s #* * tr ] L - - Heterogeneous

6 * # # * tr - * - - Heterogeneous

7 * * * * # * * - - Heterogeneous

8 * # tr * # * * * Tr Heterogeneous

9 * * - * - * tr - - Silty

10 # - # - # - - - Silty

11 # ® # ® ® ® # # - Heterogeneous Silty
12 # # # # # # # - - Heterogeneous

Qz (Clean): Clear, monocrystalline quartz (phenocrysts). Qz (Cloudy): Cloudy, polycrystalline quartz. Plg: Plagioclase. Alkali-Feldspar: Feldspar. Am & Py: Amphibole and Pyroxene. Fe-oxid: Iron

oxides. Mica: Mica. Ce: Calcite. M.R: Metamorphic rock fragments. V.R: Volcanic rock fragments.
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Figure 5. Photomicrograph, sample 1, XPL light, field of view 2.7mm,
silty and fine-grained texture, homogeneous clay body and quartz min-
eral fragments are seen scattered and limited in the body. Photomicro-
graph, sample 2, XPL light, field of view 2.7mm, silty texture, calcite
mineral with quartz in the clay body.
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Figure 7. Photomicrograph, sample 5, XPL light, field of view 2.7mm,

heterogeneous texture. Calcite mineral in the center of the image. Photo-

micrograph, sample 6, XPL light, field of view 2.7mm, heterogencous
texture. Glass glaze on the outer surface of the sample. Along with
quartz and plagioclase.
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Figure 8. Photomicrograph, sample 7, XPL light, field length 2.7mm,
fine-grained (silty) texture of fine quartz mineral with amphibole. Photo-
micrograph, sample 8, XPL light, field length 2.7mm, fine-grained tex-
ture. Limited void space in the clay. A thin glaze layer is visible at the
edge.
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Figure 6. Photomicrograph, sample 3, XPL light, field of view 2.7mm,
silty and fine-grained texture, homogeneous clay body and quartz min-
eral fragments are seen scattered and limited in the body. Photomicro-
graph, sample 4, XPL light, field of view 2.7mm, silty texture, calcite
mineral with quartz in the clay body.
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Figure 10. Photomicrograph, sample 11, XPL light, field of view
2.7mm, heterogencous texture, glaze layer at the bottom of the image.
Muscovite and quartz are visible in the background. Photomicrograph,

sample 12, XPL light, field of view 2.7mm, heterogencous texture. Mus-
covite (mica) with plagioclase and quartz
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Figure 11. Photomicrograph, sample 13, XPL light, field of view 2.7mm,
heterogeneous texture, burnt biotite mineral with quartz and plagioclase.
Photomicrograph, sample 14, XPL light, field of view 2.7mm, heteroge-

neous texture. Glaze consisting of two layers of silicate melt and a mix-
ture of melt with crushed quartz
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Figure 9. Photomicrograph, sample 9, PPL light, field of view 2.7mm,
heterogencous texture, glaze layer at the top of the image which is two
layers of glass glaze with a layer consisting of quartz and molten silica
that is on the body. In this light the empty space is light in color. Photo-
micrograph, sample 10, XPL light, field of view 2.7mm, heterogencous
texture. The same as image 9 in cross-light.
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Figure 13. Photomicrograph, sample 17, XPL light, field of view
2.7mm, silty texture. Quartz and calcite minerals in the center of the im-
age. Glaze layer is visible at the bottom of the image. Photomicrograph,
sample 18, XPL light, field of view 2.7mm, silty texture. Quartz minerals

are seen in the image along with iron compounds and calcite.
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Figure 12. Photomicrograph, sample 15, XPL light, field of view
2.7mm, heterogeneous texture, igneous rock fragment in the center of
the image. Photomicrograph, sample 16, XPL light, field of view 2.7mm,

heterogeneous texture. Glaze consisting of two layers of silicate melt and

a mixture of melts with crushed quartz. Fragment of metamorphic rock
and calcite mineral in the center of the image.
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Figure 15. Photomicrograph, sample 21, XPL light, field of view
2.7mm, heterogeneous silty texture. Quartz mineral, metamorphic rock
fragment and two-layer glaze are visible in the image. Photomicrograph,
sample 22, XPL light, field of view 2.7mm, heterogeneous silty texture.

Polycrystalline quartz and burnt biotite mineral in the center of the im-
age.
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Figure 16. Photomicrograph, sample 23, XPL light, field of view
2.7mm, heterogeneous texture. Minerals biotite and plagioclase in the
center of the image. Photomicrograph, sample 24, XPL light, field of

view 2.7mm, heterogeneous texture. Minerals muscovite and plagioclase
in the center of the image.
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Figure 14. Photomicrograph, sample 19, XPL light, field of view
2.7mm, silty texture. Large piece of rock consisting of quartz mineral in
number 20 with quartz mineral and iron oxide in number 19. Thin glaze

layer is visible at the top of the image. Photomicrograph, sample 20,
XPL light, field of view 2.7mm, silty texture. Polycrystalline quartz in the
center of the image.

Yo Slohd b 35,068 .l Jliuw Bymed j3 al ST g oS ¢ 565,55
9 SS9 )2 93 & S (nl )y opmed )31y ST ity a0
Dy (g0 0anlide et 53 0,5 ders U gl adls b g Sl S
Jlein] g oo osal_ie 815950 ablis )0 &S 5,18 (YL 4o
&S Maws 5 5Ll e L2l gl dusle g 5 (glooasiS 5l edlizl
ol 38y baidlaw L0y 113,95 S5l (el g b S plKn (o
L?’;)fa Sw (;’ ¥ ‘L?‘)‘“’ 9)_»[));4_;»] 03§ alow Sy
ety b @laab O yguo &y &S ol 0 e 53 9390 0455l )55
Cyguo dy Y 9 39350 jloas diged (pl 30 CoualS Daud (0 613D 0005
HE 568 e r i o] i S £ A€ sl 03 LS
GlyyS e glopad g Sedl s (8L gyl b o] Haseis
OY 90 | JS e a5 5l )8 Ll Y iged 4Bl jd 0 b e 0l
bolyen 32y 35,158 51 oS5 oo Y g latins ol S 4Y
Sl b 3,15 55 s 6 (g5 2 bogiuss 45 Can] i Clie
(V0 Jsed) 28l oo g )Sn Ve e 298
5 (Cbs) OFeal L L Jlaww S (VY 3)los) adllae 550 digas
yodio ¥ &y 04005 10 3350 sl il 53lu] &Sl Wl S e 5 il by
SloduST y Cufgn «ualS o 0) I 23 9 35)leS S ) (o
do 3V e Sleld by 55,168 .l 0ysed 13 deng0 Juol (slrosijlu )ID‘}QT
033 3)5 das U jldaygly ablo b Ji s ,S g 5ol SO ye o

9 9 Gl Al Clyd Gygun a4y el diges ol 3 iMS 95 D9 o

23 51 16

MV E {0) V) VE-F (i il dmgy


http://jra-tabriziau.ir/article-1-412-fa.html
http://dx.doi.org/10.61882/jra.2025.11.104

[ DOI: 10.61882/jra.2025.11.104 |

Downloaded from jra-tabriziau.ir at 18:34 +0330 on Wednesday May 13th 2026

Ohlas 5 o,

IS ool aen 5 oDl 50 jlasle) slo Jlis urles L5 L

(Livingstone Smith, 2001: 142; Klein et al, 2004: 344) s Lol
gblie (sl )3 o cowl (Lol sl S 5l (S (Quartz) 5)lgS cnlpl
ol el 00 odmliiie adllas dyge Jliw sladiges jl oas s S
osala jbaulj 5 35 slaysh 59,8 el )3 S5 ar e I
Loy ddiges Aty caly ples 3 of @l 3l 5 (SaiS)y e 3 0
Olgis 4 9 009y Y0555 1 (gl o9 Caodl 3l 55 35)leS Hld L sl LSS
ogie 2 Lol Lisie o8 am3n L oo SalS S5 Lo b 3558 Jlte
N5l dy angi b b lsS ) el o9y Sliaats] (gla S ) iy
Oszmed Wi S gl B Wl 8510l 5 dilaie b5 )
a5 jlid o 4y 1) (Sl i 5l (68T elo Lt ol (S
D959 widd il Coad Wl (565,50 (sl Sl plla 43 oui
I Vsl o ol o 5 (Sl Jlas By 13 (S ol 4 58 slaails
Slsisds b Jliw ) By 5 0l S 53,5 55 b 04dd 5 b duslo
ol pogde (Readerer, 2004: 146-147) cul o1 o3kl 0uiiS
S B3> g (53jlen Jsuamme 55)lsS ©yd ol 535 48 35 el
5 2iy9) il el By el 3 ooliul 550 S Wgo yobe
by s Jlaw sladiges abolie )y 500 (gm0l (R :ITAD ()], Ko
g ol (Gme () Aoy 48, Sy gl aled 3 48
clinlie 5 baliw By 5 Lesl )il 5 JT clooiiS ) 5 gdnly s
Gl &S sy oo plaiay ol s 29 e 003 5 o] 9Sg S
oS ol 035 5158 3 o Jliw ol &y 5 o3l 390 51S 55
S5 A md oo S8 |y ndiges jliin )3 (o) dige) (SloodiiS
Sl 5 3 () S Lol pom jlaa 55 5 il 5)lss” )
(Vs ey 5 0355 (nl (03559 e 5 505 Sl JS A5
ol 0ds aidlow By > (Ked g porauio (o5 yie (8L bl Coge
4 Wil 5y Bamd iS5 by dipl iy (Stugy ol dxgt o
(OA=DANY Y (s g SLYY YA olol g Sleg) cl S0
U jhasely sl syl ea b 0y Sdes 5 jhasgly A sl 55,168
owislow lial d IS bl e o8 a5y Saas
Slos yeo s dlg—o il s adlol Ly gaJgl L sie
S o S

ol daled (VR N F e (o )Kan g yleso) A
)51 o 35 dbgme L 0l cladiged ;3 555 45 and o
5 st sl 3500 0233 IS S i ol il sl o
o)Ll 35,158 il pd g 5y lakad &y Wb 50 S B 0 oM Jlaw

boaly 35y bl g (g pudye cdl Lol iy 93 Jolis (Texture) S oo
S Baes Jliw 5 pls slge 3L (pre olKiwls it il
oS o Bl Sligs) 53 b slod5ig2 | (gldaslo b (il ()
baeo g o359 s3las da Ygano o Stingly 11 ool
Orglgn Slgw) ) lawle — (e () GLSB (Ki5led)9095]
o3l Juloos L g im0 Lt g (655l 83,508 () g (8]
I JECV. SUUNPPXCORPUUN IO WS B v W P I IR PR PTG
90 Jolis aS” 8.V g (o (duo V= +o0F) asle Y (50 o ¥ <ojlu)
Sl (3o o F) oy 5 5 (30 o o050+ F) s By
0135y sl3 ] Ladiges &dlae gls 5L .(Montana, 2020: 9-14)
Jolits Sdygalio Uy oy )3 Litio Ly Y 209, 5 95 ay Litite bl
@9 oSy S5 Clwdld (ol wald (o 5)lS sl lab
e soglgs Sl alad Jol 5 ooy Lot Loy ¥ o cpi s
Sl &5 4y I e Snl ¢ygiantlins ¢l Sio S
Slg¥ o ol 5y 5,5 o &S Sl Bdiged ;0 05 o) pu—snd
b olS Bl _wd Qe YL oyl s A sy bl
el S e85 le S e (WY AEY ¥ (oK g el
Bowd SS9 Ak bye S o wle cAlw c S bl w
sl el sanlys ol 4y IS & gl el gl Gl B
L2 )l 3929 Jliw yrod ang sl 29290 sy S oy 5l e
Sp5 B gl o din Jiw 5 yed 4 (pbws 200> ] Sla
5 11 (Hein & Kilikoglou, 2017: 567) a_isb cowlie 095 ;> ¢ g
el 181 1o 3 V0 ) ity 45 (eealS) hSa] sy slaSE
Or% g5 sl aLSaslow e 3 A5l VL 5y (led (sl )l
3l S i ) S aS la s Lol 0l 3g350 ol Jliws
By g i O Sl a2 pd Ave 5 (sled 53 Jgeme y5b ) g5 oo
.(Maniatis and Tite, 1981: 75)
3ye slaaidlin ooy Byl L 5 s0s lolis b SIS 5 S
Sl 3 lodos Sl 5 S ol jeuds oS conl 3)gS adllae
blas j3 as 5,168 YL o > )l Coy A yo o Jlaww Sluls K
el dle g 5 slooniiS 5y 5l oolil Jlais] 955 o onlie 3,55y
3 Ssla 5 it St ol 53 65 Sl JS (3L 5 inlS
$)5S yoman aSST ems wmd o il 1 1) aidliw Ba op3)65 S
Fb) col 0ad 55 baaidlaw &y plorinl 5 plg 5 (B Gl cage
5 0 b e e e 0 S AL (g OY NN (2l
03wl Cposs cplply )l 2539 Ly SB > aub job 4 el awle

ol oas alsl 4l 4 las 45 (gl oslo Olge & (dwsle g ) 35,165 5

23 5 17

MVF (V) ) OVFF o o il angly


http://jra-tabriziau.ir/article-1-412-fa.html
http://dx.doi.org/10.61882/jra.2025.11.104

[ DOI: 10.61882/jra.2025.11.104 |

Downloaded from jra-tabriziau.ir at 18:34 +0330 on Wednesday May 13th 2026

Ohlas 5 o,

IS ool aen 5 oDl 50 jlasle) slo Jlis urles L5 L

Sais plin o Gt i (L]l Cslas 5 Jlaws B0y 43 24550
5 CogsSame sla IS Lo e & ald & dog b conly] a
By S 5 o Sl 4 o ul o)l 32 sy Gl I L S
A« (5o 51 Loogll 5 Sl 9,8 ST b s 9 4285 (sl o Jli
Yy ave Sidiley 4 0ysS 0 Jlhw coy plKa j0 0,8 lw 45y
5 L) Ml SLL Ko bl By (0 glasied 15 5 pas
IS PR
S99 4 )L iz > i 93 4 Gy o8 S 5le il
aaly .Y YU ol o) (6l pl adle jleslasul Bl 3 LY 1] e
g obol) YU slacs )l dn > )3 oy S 53 39390 al (i A S|
g5 b 5 i 23S ) (Sl ) o 2Bl i (3 IV (o lSan
314 3 e 00> Sloj Sl )3 50,8 5,y S job @ ol oy
23 0)58 (glod g on odlital Jliw ye3 gl Ceslon Jio ol (slasus]
Jib> a0y (g pass Sl aSll > ol ospws) (s oanST alse
Enea-cwl odsl 3¢9 aa ialS du gy Lol cali olon Loy coso
5 OgelisS] Gl Layly 5 )3 isen (Giurgiu et al, 2019: 11)
9 Japwol 5 Rl a3 Ae e (glod > laclan jguan ¢ JgSUge Al
g ol ST ) S ise 5 sl SIS edle S hereynite ) co o
oo (yizad g 0 ()5 53 pl | (i ws) Sligus) 1 &S pgiinesl]
ol 90,5l a3 Ad+ (YL (slod ;5 (395 oo 010> Sudlal gl el
Do oo 6430 Jliww yuod dlud ;0 3, Kl an > Ve 0+ YL 3 (o318
(S0) o 35k b 505 i 5 ol S5l a9 Voo VL b i
SOy b ahs ctn slaysh ©jgao 4 oS S (gl i (Suee o3l
S5 (sl o1 S5 porinagll g pajute (slosass] ) bsac g e
23 €l b ol ol 2y Slgo 9 3Kl 42390+ 5> 5518 (oo
.(Maritan et al, 2006: 13) x5lo 0 (8L 058 &)l >
1 o1nlo Wadiges sty S3U ablis )3 &S oo clo SIS Sy ]
2 9 29—ke SilS (65 s 53 LM 9253 canl S 9253
dile Lo 05,5 (sl LS anl o IS i o )5 Sl 5 2 Al e
Dy oo odn o gl colod S yile )0 &S G gm g CugSno
sl bl dgg St bl sy S o 3 leS e
3308 o 5y plSin o) (h Koy o 1S40 53 39250 o
Oy 408 alerd oS5 o LB iih s 4 LS 503 (g9

(A0 VR0 (o San g (jyg VoA VYAY (lub) 395 e

Oy oo (Jlaw (S5 ple 3 a5l S (Lol jpas pien
ey anld o ardliw el sl lajls )5 ol g s

2 CogSame (Vb s o oy Lt (025 y5b 4 oy 9 (I
Brearley & Rubie, ) ¢l Jlius,S 8510 13l cow 5)lgS j9—an
293 Ol b 28ly s ol Jaled Wy S (3 585587 (1990
CagsSn 53 sloysh o o 3 by o Gl ogd A s
s cnl (San cpl D 0 JSi (g3500m0 5o 4 Clde sy
Sy sl aSJl o il WS ple ad sl d glp a g JB
o3l i ) (a5 BB 093 o (yie (o diz 0II b) CoggSna
S S lsie 4 CygeSasse SIS (Cultrone et al. 2001: 631) w3l
(0amsio 5l o (5ol 0jo> 03" (i) (6 yiag)lige i luoguas L
25 25 % b 5 B)lie Sl a3 )3 58 1l 335 o0 odal e
42,3 A0+ I VL ol an s 3 g (0,5 SO L gl
b i b S5)e8 2,5 S5y L (Ve S50 8l Biges i) 51,5 il
o) (Emami and Trettin, 2010: 5) 33,5 o saliie (5ysiiin pdasw
ey bl 5 i 0y Lages Ly e 00035 s o 5y s
wsobel Spataro, 2011: 6) cawl o5 sl as 3 A+ 51 YL glac)l >
(A Y ) Ko
S5y b 5 FeaOs oo oS 5 Ly e lan IS
Jlw e 8L o cunl (Son Judd i 4 olow 5 (658 (0,8 ¢ gloged
Syl do iy 0 ganST 5L8 S Gy ma sy Ly SLS ol g o

Wl o3 byl 0 el ST ..\.u1).9 Josaze iy &S ol
PYL s dnyd 5 agl S SS @ ygods L g os ol 54 mga
L3 Opgodr b g cunload 1y Jlhw €3y 0)58 53 (gmasliuST b
53 ol 081 508 Ty )3 dgmg ] 4Bl 393y wy S Cuslon
bow S CuS 5 50 0olo cpl jHlidgg 5l (Sl cablis ol ay 5
d]): wdla D)90 () Sk J>|.) )‘ 9059 JL» P AP Lv u?"‘r‘
28 o lolish Coslon Sy 4y g o Aljl oy Al b (o Sliws
(O¥=08 ¥+ alp g L)
5 Oher S 55 Cign 5 g Al Lo 05,5 sl SLS
Ol S5 0 QK iz j9—d> 9 2)0 39029 (35 50 (051 At
L&aJLO_») L@e 20 oalaul dy90 Sk OO% (PP )‘ LT“’L ..\J‘yun L&aJLO_»)
Ky g o Jiw cdle 31 )3 5n] 3900 35T Ciage 93 (lbaiges
b gblie 3 calgn by () p alede Sy joy8 1) Jlow 8008
Cgn Oy g dinej CL plruil 5 (Siwgy baumdLis Vb (pleiS) 5
3,58 el By il b ol il 2Ty s 4 Y] oS el
oy S b ol ) (ol del o8 Ay 4 255 b Ui

23 51 18

MVF (V) ) OVFF o o il angly


http://jra-tabriziau.ir/article-1-412-fa.html
http://dx.doi.org/10.61882/jra.2025.11.104

[ DOI: 10.61882/jra.2025.11.104 |

Downloaded from jra-tabriziau.ir at 18:34 +0330 on Wednesday May 13th 2026

Ohlas 5 o,

IS ool aen 5 oDl 50 jlasle) slo Jlis urles L5 L

oy glod ily)S sl (SBL cudS 181 gla Jlaw > g0 il
FXRD Juboo g dsjons Bk 5l ol ol Sl o anypd Av e 5l iy
plod )3 oas bl Lol j1 coudS a8 sy Lis 55 ualbl txe K
(bl duno Wgod iy p0 ) (=8 56 lyie 4 50 F)lsS Cunl s wiges
D90 dllzm\;w O cals u’_wL_w )L>Lw )Jaa )‘ u)])JLJ sl 005
o Jlw coln Sl Sl o 93 dbgore 13 39390 slaKinw b adllas
o Jlaw (awlid izl jd (g)hblize oy gun yuisrod bl dbges )
3 Ll glis Lo g s oaalie 3o oMl sla i b ailie oMl
b g0 3l (oalni y3 .ol 0395 Ll Lo (g3l i 9 Ol g5 o
35 P 9395 o 01> Jgmial g (S gy See N3 S
Deii g0 09 ) LY b diged plos diils 3 )l 3gng b I oy
Gllo Sy Lo SHLY o) ojle—i Wil ol diges 0 Gl Y oyl
A5 olods wile ol wged )3 303 518 Ay (55 2 Loriians 1L
&S oy Y bl e aY o0l e g 0dg 5 pess Gl Yyl
il Clia oS5 ATy a5 )b Al Cla S
b sl b dges g 0 Cwlod 533 5168 Slalad U ol o
P& Jb 20 8l o mid g Y 90 b odlawl Ol Senls
cale gl sl Jiw 09)5 90 dul diged «Supla L cdl o 5l o)l
o oty ((Reab) cdyd il glb glo Jlw g (o) b 5,
o] S @laad I Kenl b b (ola Jliws 3 dusy o i 4 igud
Cadryd Olalad adiged (pl 50 .l oads oxlatw] ol lais 4 (el )5)
23088y Sygo s S gy 5 Jsiel 9 Ko G 93N 55)ls8” S
g MalS b Jlins 1l 0 ysed 53 35350 Cufan -9 oo 00l 8 o
‘UALA_MJ caéb dl)l.) s dged ol obo uﬁb ‘J el LQ() 9 04—
il o3l sl (o bl GluS 5 g cuudS ()l clay SIS 6l

S 0 9l hardse +/0 I Aiged (pl 55 oijle

sl ) gl a8y pp3 0 slacules ) (1,08 Cilye (5N g 161 5w leww
515 g0 pMel oMl 1] olKiily ode cid e (g e JUSl oo 87 BT dlio e
Olojlo olKimgs BT cuoye 5 cblis 83Singh 5,59 ym oliulejl ¢ Son I Cpwian
Dgdse (05 5ol (Simyd e

SaS oS SHl 568 p yizmo )y Kan g a5lul 3 09Me 558 dllis )3 10y Anny g3 Sy Lo
oo g (yglann lio b g manlio adlle Jols a5 awsly dlie audais (5 1) paw
aalllas gl 2yl dlgiiiy 1pgd odinm g8 ol Alie Hld Lo walals 5 Lol dowus ags drodls
290) 35 T @l yulis g Julos g 4o 4 S8 cadllae () qite s 5 90
0>y L;Cb&iuu)" )59‘ 4 Joy).o J)ch 9 ul.‘ful.o)i S Lg)l.)l uﬁ.@l‘m ‘Pow bM}i .d)‘)]

2 LSl do 0 FO =Y dgas olodyd bajls ] aSy by Dgu5 oo
2 CamndS3L8 8 o5 00,5 o )55 g 00l bl Jhw S 5le
Moo sled ‘_.u)m 9 00 b £oyu 35 Dl dx > FO+ dgs 3 oled
P peelSoln S 8 nlpln 95 0 (b3S (ol ax 24
05z Gl ang B (Sl glaaidlin oy sles 5 Ol e
arp Ver LAde slod 3 () Lo ile )3 pe—ls ©liy)S
Sl b ol g vt has Sal a5 00,8 (b 455 4 g9, L5 Bl
a3 glod l...s).o.; g 00 5 oS lw dapd Are glod pd
929 ©ygme 3 by gy o ol b s 5B S b
3 sl coy glos oS oy Jlois! lgs oo maidliw ki3l ;> oS
2 g8lg 33 OV AYAY (e g g olol) il 3,5 Bl Ao > AD dgus
sl ad (Cwl dgame Hh o gd &S Lyl 3) ol 5 lw s Aee
BY Conglys b coulS BLEI 53 00d LS (e ) el ks
odimd L all wgld deng cplply ()b ol b o Suo O
(CapsSe ) bl 16 (sl 0,8l 22980+ BV ol ol
o b ol Sl s d Voo glod )0 Caoglgd .l oads dliS's aumd
3, 395 3, Kl dnyd Ar e lod jd jeid CoulS &S S g
Ll dme s I XRD Julov ¢ 4555 .(Caltrune et al, 2001: 633)
Wges plod jd 0aus olwlis Lol 5B (CaCOs) conddS a8 oy L 50
(lolid deme igal gy 2 53 (28 5B (lgie 4 (SI02) F)lS ol by
&S 9 KN-1 aSgei o (CaMg(CO3)2) coglgy a5 Js i
35 5 lulid 3)50 KN-85 KN-7 sladiges ,3(CaSO4.2H,0)
sl daes wile a5 0y i ol I i (slb diges Judod g 4 i
S 53 (558 3B Gl 4 Bl 5 (Jol B plgie 4 S ne
985 «Cunglgd Sl b diged (S ) ol 2 ogMe )l 3929 S o
(Shekofteh et al., 2020:10)canl 0.5 Cly (y 955uns)

C S 4 .0
dbys 3l b dile oMl ]y93 slaJliw 81,590 dulllas ||
Cawd dy ) c;l» W) C)Ja.o ‘_thqu.u))J ‘_gL.u)‘) 9 )9“ dlu.lbu Jzxo

ol o]
I ol el y g 5)lss LS walllas 350 (sl adgai S o
k9 (9l V) Cnn S938 )3 93 4 39250 1)l 03,5 (o0 odal e
oo 53 045 3,5 das U 1> gl anidls b S ol a0 Jlw S
Sl Ji S (b 568 4 G (il jlans gl Gy ST
3929 2)l5 3929 503 (B 53 9 398 (o0 00 b W9l (S p> S
oSl ax d Av el a8 Coy glod saimd lis Jlaw 4o cundS” S

23 51 19

MVF (V) ) OVFF o o il angly


http://jra-tabriziau.ir/article-1-412-fa.html
http://dx.doi.org/10.61882/jra.2025.11.104

[ DOI: 10.61882/jra.2025.11.104 |

Downloaded from jra-tabriziau.ir at 18:34 +0330 on Wednesday May 13th 2026

Ohlas 5 o,

IS ool aen 5 oDl 50 jlasle) slo Jlis urles L5 L

Alio Jol Bl s b ()5 0 dlgo g loodls 4y g jiwd gy 23190 g U 2313 &y ow Juwd

2)S ol oled olia) Jaes! (325 )

References

Abbasabadi Arabi, M. , sedghi, Y., Beheshti, S. I. and Abedi, A.
(2018). Petrographic Study of Islamic potteries of Shahr-e
Belgheys, Northern Khorasan Province. Journal of Archaeological
Studies, 10(1), 155-167. [In Persian].

Abu Dalaf, M. Ibn-M. Kh., (1963). Travelogue of Abu Dalaf in
Iran. with comments and research by: Vladimir Minorsky,
translated by: Abolfazl Tabataba’i, Tehran: Iran Zamin. (in
Persian).

Abul-Fida, I. Ibn-A., (1960). Calendar of Countries, translated by:
Abdul Mohammad Ayati, Tehran: Iranian Foundation for Cul-
ture. [In Persian].

Alibaigi, S, (2017), "Anahita Temple Monument in Kangavar, Ker-
manshah: A Clue to Solving an Old Problem", Dabir, vol. 1,
No.4, 8-14.

Alirezazadeh Nodehi, M, Heydarian, M, Khosrowzadeh, A,
(2019). The Lepui Culture and Its Sphere of Influence in the
Mountains of Chaharmahal and Bakhtiari. The First Biennial
National Conference on Archaeology and Art History of Iran, May 1-
2, 2019, University of Mazandaran, Gino Publishing, First Edi-
tion, 1916-1928. [In Persian].

alirezazadeh Nodehi, M., Heydatian, M. and Khostowzadeh, A.
(2020). A Comparative Study of Chaharmahal & Bakhtiari
Lapui Pottery with North Fars, Based on Petrographic
Method. Archaeological Research of Iran, 10(24), 7-26. [In Per-
sian]. doi: 10.22084/nbsh.2020.19781.1991

Amanollahi, Hamid. (2009). Petrography and its application in the
identification of archaeological materials (a case study of
stone). Payam Bastan-e-Shenas, Year 6, Issue 12: 121-140. [In
Persian].

Azarnoush, M, (1981),"Excavations at Kangavat", Archiologische
Mitteilungen aus Iran, Band 14, 69- 94.

Azarnoush, M, (2009), "New Evidence on the chronology of The
Anahita Temple," Iranica Antiqua, XLIV, 393-402.

Baghsheikhi, M, Khosravi, I, Beheshti, S, I. (2024). Mineralogical
Petrography of Pottery from Guriye Area, Ilam Province, An-
cient Iranian Studies, Vol. 3 (10): 89-107. [In Persian].

Bakhtavar, Z, Shateri, M, Khosrowzadeh, A, (2021). The Petro-
graphic Analysis of Thin Sections on the Non-Glazed Painted
Pottery Ceramics of Islamic Era in Qeshm Island, Paghobesh-
HA- YE Bastanshenasi Iran11 (28), 153-172. [In Persian].

Bater M, Saberniya M, Ahmadi H. (2017). Identification of Mate-
rials and Colorants in Decorative Mosaic Tiles of Musalla His-
torical Building in Mashhad. JRA. 3(1), 29-46. [In Persian].
doi:10.29252/jra.3.1.29

Bater M, Serajii F. (2022). Studies on the Body Structure of the
Islaim Period Slip-painted Pottery Shatrds of Sistan. JRA. §(2),
47-64. [In Persian]. doi:10.52547/jra.8.2.47

Binder, H., (1991). Henry Binder’s Travelogne (Kurdistan, Mesopotamia
and Iran). translated by: Karamet Allah Afsar, Tehran: Ysawali
Cultural Center. [In Persian].

Bliicher, W., (1984). “Bliicher’s Travelogue or the Wanderings of Time in
Iran”. translated by: Keikavos Jahandari, Tehran: Kharazmi.
[In Persian].

Brearley, A.]. and Rubie, D.C., (1990). Effects of H20 on the dis-
equilibrium breakdown of muscovitet quartz. Journal of

sl 03,5l A3 g () ardg s Limgh opl i o u:.olS
pols Gimgh b baye ablie oLy 455 45 4)b po pMel B g 18l AT

)15 3929 )bl sl

Petrology, 31(4), pp.925-956.

Chehri. M.E. Masouri Nasafchi,Ali, 2024. Characterization of the
pottery structure of the first millennium BC in Pila Qala Rud-
bar based on petrographic results, Paghobesh- HA- YE Bastans-
henasi Iran13 (39), 89-118. [In Persian].

Cultrone G, Rodriguez-Navarro C, Sebastian E, Cazalla O, De La
Torre MJ., (2001). Carbonate and silicate phase reactions dut-
ing ceramic firing. European Journal of Mineralogy. May
1;13(3):621-634.

Daghmehchi, M. H., Omrani, M., Emami, and J. Nokandeh.,
(2016). Mineralogical and thermochemical characteristics of
the Hellenistic ceramics and raw clay from Qizlar Qal'eh
(northeastern Iran), Materials Characterization, 120, 143-151.
[In Persian].

Dieulafoy, J., (1989). Iran, Caldeh and Susa. translated by: Ali Mo-
hammad Farhoushi, 4th edition, Tehran: University of Tehran.
[In Persian].

Emami M, Trettin R., (2012). Mineralogical and chemical investi-
gations on the ceramic technology in Cogé Zanbil,(Iran, 1250
BC). Periodico di Mineralogia; 81(3):359-377. [In Persian|

Emami, M.A., Khanjari, R, Naghavi, S., (2019). Material Charac-
teristics and Mineralogy of Celadons from the Ancient Port of
Harireh, Kish Island; Trace of Maritime Trade from China to
Persian Gulf. Journal of Archaeological Studies 11(1): 1-17. [In Per-
sian|. https://doi.org/10.22059 /jarcs.2019.71075

Emami, M.A., Noghani, S., (2013). An Investigation of re-Carbon-
ation Process and Formation of Secondary Calcite in the Tex-
ture of Ancient Potteries by Petrographical Method, Scientific
Journal of Maremat & Me'mari-e Iran 3(5): 55-67. [In Petsian].

Emami, S. M., and R., Trettin., (2010). Phase Generating Pro-
cesses in Ancient Ceramic Matrices Through Microstructure
Investigation with High Resolution Microscopy Methods, Jour-
nal of ¢ Advanced Microscopy Research, 5(3), 181-189.  [In Persian]

Enea-Giurgiu, A. Tonescu, C. Hoeck, V. Timas, T. Roman. C.
(2019). An archacometric study of eartly copper age pottery
from a cave in Romania. Clay Mineral, Cambridge university
press, 1-14.

Fahruri, G., (2009). Pottery of the Islanzic World in the Tarig Rajab Mu-
seum in Kuwait. translated by: Mahnaz Shayestefar, Tehran: In-
stitute of Islamic Art Studies and Negara Islamic Art Research
Center. [In Persian].

Fargher, L., (2007). A Microscopic View of Ceramic Production:
An Analysis of ThinSections from Monte. Latin American An-
tiquity, Vol. 18, No. 3: Pp. 313-332.

Flandin, E., (1974). Flandin’s Travelogue to Iran. translated by: Hos-
sein Noorsadeghi, third edition, Tehran: Eshraghi. [In Per-
sian].

Girshman, R., (1957). Iran from the Beginning fo Isiam. translated by:
Mohammad Moein, Tehran: Book Translation and Publishing
Company. [In Persian].

Godard, A., Godard, Y. & Siro, M., (1992). Monuments of Iran 1-2.
Translated by: Abolhasan Saroghad Moghaddam, Mashhad:
Astan Quds Razavi. [In Persian].

Goldberg, P., Holliday, V.T. and Ferring, C.R. eds., (2001). Earth
sciences and archaeology. Springer Science & Business Media, New

23 51 20

MVF (V) ) OVFF o o il angly


http://jra-tabriziau.ir/article-1-412-fa.html
http://dx.doi.org/10.61882/jra.2025.11.104

[ DOI: 10.61882/jra.2025.11.104 |

Downloaded from jra-tabriziau.ir at 18:34 +0330 on Wednesday May 13th 2026

Sl 5 o) J9lE5 sloalil aes ;5 podol 50 jhaple) slo Jliw gurlis L5 L
York. Kambakhshfard, S., (1974), “Scientific Explorations in the Tem-

Haji-Norouzi, F, Heydarian, M, Khosrowzadeh, A., (2021). The
Study of Middle Chalcolithic Pottery in Chaharmahal and
Bakhtiari by Using Petrographic and ICP-OES Analysis. Jour-
nal of Archaeological Studies, Volume 13, Issue 2, Summer: 178-
198. [In Persian)].

Hamavi Baghdadi, Y., (2001). M jan al-Buldan. translated by: Alin-
aghi Monzavi, Tehran: National Cultural Heritage Organiza-
tion (Research Assistant). [In Persian].

Hein, A & Kilikoglou, V. (2017). Compositional variability of ar-
chaeological ceramics in the eastern Mediterranean and impli-
cations for the design of provenance studies. Journal of Archae-
ological Science: Reports 16. 564-572.

Hekmati, S., (1993). Regional Geography of Kangavar. Bachelot's
thesis in the Department of Geography, Supervisor: Dr. Seyed
Rahim Moshiri, University of Tehran (unpublished). [In Per-
sian].

Hertzfeld, E., (2002). Iran in the Ancient East. translated by:
Homayun Sanatizadeh, Tehran: Institute for Humanities and
Cultural Studies. [In Persian].

Heydari, A. A., (2012). “Spatial Analysis of the Architecture of
Anahita Kangavar Temple”. Iranian Islanic City Studies Quarterly,
Scientific Research Quarterly of the Culture, Art and Architecture Re-
search Institute of Jibad Daneshgahi, 2 (7): 73-86. [In Persian)].

Ibn Faqih, (1970). Abu Bakr ibn Mubammad ibn Ishag Hamedani, A
brief translation of the countries related to the Iranian part. translated
by: H. Masoud, Tehran: Iranian Culture Foundation. [In Per-
sian].

Ibn Hawqal, (1987). 1bn Hawgal’s Travelogue. translated by: Ja’far
Shoaar, Tehran: Amir Kabir. [In Persian].

Ibn Khordad beh, (1991). ALMamalek and Al-Masalik. translated
by: Hossein Qara-Chanlu, Tehran: Motarjem publication. [In
Persian].

Ibn Rasteh, (1986). Al-Alag al-Nafisa. translated by: Hossein
QaraChanlu, Tehran: Amir Kabir. [In Persian].

Isidore Kh., (2011). Parthian Stations (the Earliest Written Text of An-
cient Iranian Geography), Adaptation with Greek Texts and Transla-
tion into Adaptation with Greek Texts and Translation into English
and Commentaries, by Wilfred Schaff. Translated by: Firuz Hassan
Aziz, ICOMOS Iran Cultural Institute and Ganjineh Honar
Publications. [In Persian].

Istakhri, Abu-L I, (1961). Masalak va Malakam:. edited by: Iraj Af-
shar, Tehran: Book Translation and Publishing Company. [In
Persian].

Jackson, A. V. W., (1973). Jackson’s Travelogue: Iran in the Past and
Present. translated by: Manouchehr Amiri and Fereydoun
Badreh, third edition, Tehran: Baran. [In Persian].

Kabiri, A., (1980). “The Historical Temple of Kangavar”. Cultural
Heritage, 2: 58-59. (in Persian).

Kabiri, A., (1992). “Discovery of a Gutter in the Temple of
Anahita Kangavart”. Cultural Heritage, 5: 62-63. [In Persian].
Kabiri, A., (1995). “Archaeological New Discoveries in the His-
torical Monument of Anahita Temple (Kangavar)”. in: The co/-
lection of articles of the First Congress of the History of Architecture and
Urban Planning of Iran, Bam Citadel, edited by: Bagher Ayatollah-
zadeh Shirazi, Volume 5, Tehran: Cultural Heritage Organiza-

tion of the Country: 663-685. [In Persian].

Kambakhshfard, S., (1968). “Exploration in the Temple of
Anahita (Kangavar)”. Historical Studies, 18: 11-46. [In Persian].

Kambakhshfard, S., (1971). “Scientific Explorations in Kangavar
(Temple of Anahita)”. Archaeology and Art of Iran, 6: 10-32. [In
Persian].

Kambakhshfard, S., (1972). “Scientific Explorations in Kangavar
(Temple of Anahita)”. Archaeology and Art of Iran, 9 & 10: 2-24.
[In Persian].

ple of Anahita in Kangavar”. Reports of the Second Annual Ar-
chaeological Excplorations and Research Conference in Iran, under the
supervision of Firouz Bagherzadeh, Tehran: Iranian Archaeo-
logical Center: 10-23. [In Persian].

Kambakhshfard, S., (1989). “Kangavar”. in: The book Cities of Iran,
edited by Mohammad Yousef Kiani, vol. 3, Tehran: Jihad
Daneshgaghi: 107-151. [In Persian)].

Kambakhshfard, S., (1995). “The Formation of the Anahita Tem-
ple in the Context of History”. in: The collection of articles of the
First Congress of the History of Architecture and Urban Planning of
Iran, Arg-e-Bam, vol.1, Tehran: National Cultural Heritage Or-
ganization: 24-40. [In Persian].

Kambakhshfard, S., (2007a). Archaeological Explorations and Research
and Architectural Revival of the Temple of Anabita Kangavar and
Taqgara. Volume 1: Forgotten Monuments and Mythological
Beliefs, Tehran: Archaeological Research Institute of the Oz1-
ganization of Cultural Heritage, Handicrafts and Tourism. [In
Persian].

Kambakhshfard, S., (2007b). Archaeological excavations and research
and architectural restoration of the Kangavar and Taq-e-Gara Anabita
Temple. Volume 2, Treasures found from excavations, Tehran:
Archaeological Research Institute of the Cultural Heritage,
Handicrafts and Tourism Organization. [In Persian].

Khodadoust, J., Mousavi-Haji, S. R., Taghavi, A. & Ali-Yari-Guki,
Sh., (2017). “Survey and analytical study of pottery from the
Malin area; Bakhzar city (Khorasan Razavi)”. Iranian Archaeo-
logical Research. 7 (13): 157-172. [In Persian].

Klein M, Jesse F, Kasper HU, Gélden A., (2004). Chemical char-
acterization of ancient pottery from sudan by x-ray fluores-
cence spectrometry (xrf), electron microprobe analyses (empa)
and inductively coupled plasma mass spectrometry ICP—MS).
Archaeometry. Aug; 46(3):339-356.

Layard, S. A. H., (1988). Layard’s Travelogue: Early Adventures in Iran.
translated by: Mehrab Amiri, Tehran: Vahid. [In Persian].
Livingood, A.; Patrick. C. & Cotdell, A., (2009). “Point/countet
point: the accuracy and Feasibility of digital image techniques
in the analysis of ceramic thin section”. Journal of Archaeological
Science, No. 36(3): Pp. 867-872, DOL:

10.1016/].jas.2008.11.015

Luschey, H., (2000). Ceramics from the Mongol Monument” in: Bisetun;
Exccavations and Research 1963-1967, Wolfram Kleiss, Heinz,
Luschey and Peter Kalmeyer. translated by: Faramarz Najd-
Samii, Tehran: Organization for Cultural Heritage, Handi-
crafts and Tourism: 333-374. [In Persian].

Maani, M, Sacedi Harsini, M. and chaychi, A. (2019). A Prelimi-
nary Report on the Petrographic Analysis of Bakun A Potter-
ies of Fars Province. Journal of Archaeological Studies, 11(1), 217-
232. [In Persian]. doi: 10.22059 /jarcs.2019.71115

Mahjoor, F., Ebrahiminia, M. & Sedighian, H., (1990). “Archaeo-
logical Study of the Pottery of the Islamic Period in the An-
cient Site of Nechir Khanlogh-Rey”. Archaeological Studies, Uni-
versity of Tebran, 3 (2: 4): 173- 192. [In Persian].

Maniatis, Y, Tite, M.S., (1981). Technological Examination of Ne-
olithic-Bronze Age Pottery from Central and Southeast Eu-
rope and from the Near East, Journal of Archaeological Science, 8,
59-76.

Maritan. L, Nodari. L, Mazzoli. C, Milano. A, Russo. U., (20006).
Influence of firing conditions on ceramic products: Experi-
mental study on clay rich in organic matter, Applied Clay Science
31, 1-15.

Masjedi-Khak P, Khazaei M, Aarab A, Beheshti S 1. (2021). Study
of the Early and Middle Bronze Ages Pottery Making in Ke-
lardasht Through Petrography. Parseh | Archaeol Stud. 5(15),73-
93. [In Persian]. doi:10.30699/PJAS.5.15.73

23 5l 21

MVF (V) ) OVFF o o il angly


http://jra-tabriziau.ir/article-1-412-fa.html
http://dx.doi.org/10.61882/jra.2025.11.104

[ DOI: 10.61882/jra.2025.11.104 |

Downloaded from jra-tabriziau.ir at 18:34 +0330 on Wednesday May 13th 2026

Ohlas 5 o,

IS ool aen 5 oDl 50 jlasle) slo Jlis urles L5 L

Mehryar, M. & Kabiri, A., (2004). Continuning the excavations in the
Anabita Temple of Kangavar, The work of the fourth archaeological
group (from 1988 to 2001 ). Tehran: Research Institute of the Cul-
tural Heritage and Tourism Organization. [In Persian].

Moghaddasi, Abu-A. M. ibn-A., (1982). Absan al-Tagassim fi Ma’rfa
al-Agqalim. translated by: Ali Naghi Monzavi, Tehran: Iranian
Authors and Translators Company. [In Persian].

Mohammadi, M. & Shabani, M., (2016). “Introduction and Anal-
ysis of Islamic Period Pottery from the Zeinoabad-Bahar Site,
Hamadan”.Pagbobesh-ha-ye Bastanshenasi Iran, 11 (6): 135-150.
[In Persian]. https:// doi.org/10.22084/nbsh.2016.1744

Mohammadifar, Y., (2011). Parthian Archaeology and Art. Tehran:
Samt Publication [In Persian].

Montana, G., (2020). Ceramic raw materials: how to recognize
them and locate the supply basins- mineralogy, petrography.
Archaeological and Anthropological. 12: 175. 1-19.

Mostofi Qazvini, H., (2002). Nuzhat al-Qulub. edited by: Moham-
mad Dabir Siyaghi, first edition, Qazvin: Hadith Emroz. [In
Persian].

Motarjem, A, Almasi, T., (2014). An Investigation of the Cultural
Changes of Kangavar Plain from the Chalcolithic to the Late
Bronze Age According to the Settlement Models. Archaeological
Research of Iran, 3(5), 51-62. [In Persian].

Naghsineh, A. S.; Hatami, A. & Nikrvan Matin, H., (2014). “Study
of Petrography of Iron Age Pottery of Hoto Cave”. Paghobesh-
ha-Ya Bastanshenasi Iran journal, 3 (5): 63-78, [In Persian].

Nasser al-Din Shah Qajar, (1993). Shabriyar Roads: Nasser al-Din
Shab’s Travelogne to the Shrines. by: the efforts of Mohammad
Reza Abbasi and Parviz Badiei, Tehran: Sanai. [In Persian].

Nikzad, M., (2010). “Evaluation of the Proposals Submitted about
the So-Called Temple of Anahita in Kangavar”. Modares Ar-
chaeological Research, Tarbiat Modares University, 2 (3): 249-260. [In
Persian].

Noghani, S and Emami, M, A., (2011). Structural Pattern of Pat-
thian Clinky Pottery: An Archacometric Study, Journal of Ar-
chaeological Studies 3(4): 15-34. [In Persian].

Noghani, S and Emami. M, A., (2011). Archacometry of Historical
Pottery: Necessities and Methods, First Conference on Mate-
rials Science and Conservation of Cultural-Historical Monu-
ments. Iranian Institute of Materials and Energy, March 1.
505-524. [In Persian)].

Nourzehi Z, Ajorloo B, B. Kasiri M, Ebrahimi G. (2017). The At-
chaeo-mineralogy of The Bronze Age Pottery shreds from Kul
Tepe of Ajabshir, Fastern Lake Urmia Basin, Iran. JRA. 2(2),
1-17. [In Persian]. doi:10.29252/jra.2.2.1

Paydar, H., (2005). Raw materials used in ceramic industries. Isfahan:
Ghazal Publishing. [In Persian].

Peterson, S., (2016). Thin-Section Petrography of Ceramic Mate-
rials. Translated by Mehdi Razani and Hakimeh Afshari-Nejad,
Journal of Cultural Heritage and Restoration 4(7): 57-73. [In Per-
sian].

Qazvini, Z. Ibin-M. Ibin- M., (1994). Athar al-Bilad and Akbbar al-
Abbad. translated by: Jahangir Mirza Qajar, edited by: Mir Ha-
shem Muhaddes, Tehran: Amir Kabir. [In Persian].

Quinn, P.S. and Burton, M., (2009). Ceramic Petrography and the
reconstruction of hunter-gatherer craft technology in late pre-
historic Southern California. Interpreting Silent Artifacts: Petro-
graphic Approaches to Archaeological Ceramics, pp.267-296.

Quinn, P.S., (2013). Ceramic Petrography: The Interpretation of Archae-
ological Pottery & Related Artefacts in Thin Section. Archaeo-
press Publishing Ltd.

Rahmanabadi, H, Hosseinzadeh, M.M, Mirbagheri, B., (2021).
The Management and Planning of Kangavar Geographical
Area for Agricultural and Rangeland Uses. Town and Country
Planning, Volume 13, Issue 1, Spring and Summer, 115-140.

[In Persian]. 10.22059/jtcp.2020.297699.670085

Razani M, Martinez Conejero F, Mansori Isfahani M, Af-
sharinezhad H. (2017). Preparation of Thin Sections of Po-
rous Materials for Polarizing Microscope Investigation in Ar-
chacometry. JRA. 3(2), 45-60. [In Persian].

Reedy, C.L., (2008). Thin-section petrography of stone and ceramic cultural
materials. London: Archetype.

Rezaei, M. & Mohammadi, M., (2019). “Historical and Archaeo-
logical Study of the Islamic Andajin site of Hamadan”. Archae-
ological Studies, 12 (1): 140-159. [In Persian].

Rice PM, 1987, Pottery analysis: a sonrcebook. University of Chicago
Press, Chicago.

Riederer J., (2004). Thin section microscopy applied to the study
of archaeological ceramics. Hyperfine Interactions. Jun; 154(1-
4):143-158.

Saeedi Harsini, M. R., (2015). “Archaeological Survey of Kangavar
Plain in the Chalcolithic Period (Based on Native Pottery)”.
Bi-Quarterly Journal of Native Art Studies, 2 (4): 125-142. [In Per-
sian].

Salmanzadeh, J., Kavosh, H., Fazeli Nashli, H. and Behesht, S. L.
(2014). Petrographic Examination of Pottery Samples from
Tepe Gratziani, Sistan. Journal of Archaeological Studies, 6(1), 55-
66. [In Persian]. doi: 10.22059/jarcs.2014.52674

Sardari, A. and Taheri, M. H. (2018). The Petrography and XRF
Analysis of Bakun Pottery Assemblage at Tal-e Mash Karim,
Semirom District. Archaeological Research of Iran, 7(15), 65-80.
[In Persian]. doi: 10.22084/nbsh.2018.9909.1429

Schaff, W., (2011). “Adaptation to Greek Texts and Translation
into English and Commentaries”. in: The Stations of the Party, by:
Isidore Kharaksi, translated by: Firuz Hassan Aziz, with a elo-
quent introduction by Dr. Bagher Ayatollahzadeh Shirazi,
Tehran: ICOMOS Iran Cultural Institute and Ganjineh Honar
Publications. [In Persian].

Sedghi Y, Beheshti I, Abedi A, Eskandari N, Sabuhi Sani
F. (2020). The Study of Petrography of the 4th Millennium
B.C. Pottery of the Narjuiyeh in Jiroft. Parseh | Archaeol
Stud. 4(12), 61-73. [In Persian]. doi:10.30699/PJAS.4.12.61

Shekofteh, A., Oudbashi, O., Cultrone, G. and Ansari, M., (2020).
Geochemical and petrographic identification of stone quarries
used for the construction of the Anahita Temple of Kangavar
(West Iran). Heritage Stcience, 8, pp.1-18.
https://doi.org/10.1186/540494-020-0361-2

Shepard AO., (1965). Rio Grande glaze-paint pottery: A test of
petrographic analysis. In: Matson FR (ed) Ceramics and man.
Wenner-Gren Foundation for Anthropological Research, Chi-
cago, pp 62-87.

Smith, A. Livingstone., (2001). Pottery manufacturing processes:
reconstruction and interpretation. Uan Tabu in the settlement bis-
tory of the Libyan Sabara (2001): 113-152.

Spataro, M., (2011). A comparison of chemical and petrographic
analyses of Neolithic pottery from South-eastern Europe, Jour-
nal  of  Archaeological  Science, 38 (2),  255-269.
https://doi.org/10.1016/}.jas.2010.08.026

Stoltman, J, B., (2001). The role of Pertrography in the Study of
Archaeological Ceramics, in the book: Earth Sciences and Ar-
chaeology, Edited by Paul Goldberg, Vance T. Holliday, and
C. Reid Ferrind, Kluwer Academic/ Plenum Publishers, New
York, Poston, Dordrecht, LLondon, Moscow. 297- 326.

Tavernier, J.-B., (1984). Tavernier’s Travelogue. translated by: Abu
Torab Nouri, edited by: Dr. Hamid Shirvani, fourth edition,
Tehran: Sana’i. [In Persian].

Tohidi, F., (2000). The Art and Science of Pottery. Tehran: Samt. [In
Persian].

Vandenberg, L., (2010). Archaeology of Ancient Iran. translated by:
Issa Behnam, Second Edition, Tehran: University Press

23 51 22

VIVE ) V) VEF (i il dmgy


http://jra-tabriziau.ir/article-1-412-fa.html
http://dx.doi.org/10.61882/jra.2025.11.104

[ DOI: 10.61882/jra.2025.11.104 |

Downloaded from jra-tabriziau.ir at 18:34 +0330 on Wednesday May 13th 2026

Ohlas 5 o,

IS ool aen 5 oDl 50 jlasle) slo Jlis urles L5 L

Center. [In Persian].

Velayati, R., Nemati-Babaylou, A., Afsharinezhad, H. and Bidgoli,
B.J., (2023). Microstructure composition and characterisation
of green glazed ceramics in Ujan (NW IRAN); A multianalyt-
ical investigation. Journal of Archaeological Science: Reportts, 47,
p.103783. 10.1016/j.jasrep.2022.103783

Wilson Allen, J., (2004). Islamic Pottery. translated by: Mahnaz
Shayestefar, Tehran: Islamic Art Studies. [In Persian].

Zarei, M. E. & Shabani, M., (2019). “Study and typological analysis

of pottery from the beginning of the Islamic era to the end of
the Safavid period in the Hamadan region”. Parseh Journal of
Archaeological Studies, 8(3): 109-126. [In Persian)].

Zarei, M. E., Khaksar, A., Motarjem, A., Amini, F. & Dini, A,
(2014). “Review and study of Ilkhanid period pottery obtained
from the archaeological excavations of Arzanfod”. Archacolog-
ical Studies, 6 2): 73-90. [In Persian].
https://doi.org/10.22059 /jarcs.2015.54174

Rahimi, F.; Kolbadinejad, M. & Moztezai. M. (2025). Structural analysis of Islamic era glazed pottery in Anahita Kangavar
Temple based on petrographic results. Journal of research on Archaeometry, 11(1), 412. DOI: 10.61882/jra.2025.11.104

23 51 23

MVF (V) ) OVFF o o il angly


http://jra-tabriziau.ir/article-1-412-fa.html
http://dx.doi.org/10.61882/jra.2025.11.104

