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Reslearch)z;prticle Rim Bowls and other diagnostic pottery types attributed to the 4th millennium BCE.
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1. Introduction

Beveled Rim Bowls are handmade pottery vessels known for their rough, upturned rims, porous
outer surfaces, and smoother inner surfaces shaped by damp hands. These bowls have been found
in Mesopotamia, Iran, and parts of Pakistan, with numerous discoveries across various regions of
the Iranian plateau. The Kaleh Kub site in eastern Iran is a significant prehistoric location where
these bowls have been identified, dating from the 5th to the 2nd millennium BC. Archaeological
layers from the 4th millennium BCE at Kaleh Kub contain various pottery types, including
Beveled Rim Bowls, indicating potential local production.

The site’s archaeological studies suggest that the importation of these potsherds is unlikely due
to its distance from similar cultural sites, such as the Pishva Pottery Mound and Mahtoot Abad.
The presence of numerous Beveled Rim Bowls strengthens the hypothesis of local craftsmanship.
Stratigraphic evidence shows that these bowls are located beneath Bronze Age cultural deposits,
with noticeable chronological gaps between the 5th and 4th millennia and those of the later Bronze
Age cultures, as indicated by radiocarbon dating.

Excavations at Kaleh Kub in 2018 revealed findings similar in pottery type and manufacturing
methods to those from Mesopotamia and the Susa Plain, despite the geographic distance. This
similarity underscores the significance of local production practices in the region. Overall, the
evidence from Kaleh Kub highlights the cultural and historical context of Beveled Rim Bowls

within the broader framework of ancient pottery in the Iranian plateau.

2. Sites Studied
2-1. Kaleh Kub

The Kaleh Kub Aysk site is situated in the Sarayan District of South Khorasan Province, eastern
Iran, at an elevation of 1,360 meters above sea level. The site is notable for the thickness of
its cultural deposits, making it one of the few prehistoric sites in the province suitable for

archaeological investigation (Fig. 1).

2-2. Chogha Mish

Chogha Mish is a prominent archaeological mound located in Khuzestan Province, flanked by the
Dez and Karun rivers. The site features two ridges, with the taller ridge known as Tepe Boland,
which rises about 27 meters above the plain. The shorter section, called the Terrace, stands
approximately 9 to 10 meters high. Tepe Boland covers an area of 150 by 200 square meters,

while the Terrace spans 300 by 400 square meters (Fig. 3).

2-3. Abu Fandova

Abu Fandova is located ca. 12 km south of Susa and consists of two main sections: a circular
southern mound at about 80.75 meters elevation and a northern section with two shorter hills
reaching approximately 75.30 meters. This site was surveyed by Robert McAdams in 1960-1961,
who identified several cultural periods, including Middle Susa, Susa I, Susa II, Susa IV/D, and
potentially the Kassite period (Adams, 1962).
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2-4. Tall-e Iblis

Tall-e Iblis is located in the Bardsir Plain, about 80 km from Kerman, and covers over one hectare,
measuring 120 by 100 meters. Initially described by Sir Aurel Stein in 1937, a photograph from
1932 shows that the site reached over 10 meters in height. In 1964, Joseph Caldwell identified
six cultural periods at Tall-e Iblis, categorized based on pottery changes, labeled from 1 to 6
(Caldwell, 1967).

3. Laboratory Methods

A James Swift polarizing binocular microscope was employed for the microscopic analysis of the
pottery samples. The magnification used in this study was set at 4x. For petrographic analysis,
thin sections with a thickness of 30 microns were prepared for 25 pottery samples, which were
subsequently examined using the James Swift polarizing microscope. All sections were prepared

in the petrography laboratory of the Conservation and Restoration Research Institute.

4. Discussion, Petrographic Study

Quartz: Quartz is present in all examined samples and occurs in two forms: phenocrysts and
polycrystalline, exhibiting angular margins within the clay matrix of the pottery. The abundance
of quartz varies across the samples; in those from Kale Kub, it constitutes approximately 20-30%
of the sample volume, while at Tall-e Iblis, it accounts for about 10%. In the two samples from
Abu Fandova and Chogha Mish, quartz makes up 2-5% of the sample volume.

Calcite: Calcite is observed in the samples in two forms: micrite (fine crystal) and sparite (coarse
crystal). Given the geological structure of the three study areas, calcite is present in primary
sources across all locations. The absence of calcite in some samples can be attributed to the high
firing temperatures of the pottery. An important aspect of evaluating the firing temperature of
pottery is the presence of calcite and carbonate-based minerals in the clay paste, either as temper
or as separate inclusions. Calcite serves as a significant thermal indicator; it and other carbonate
compounds decompose at temperatures around 800 degrees Celsius. Notably, calcite is absent
in Sample 11, suggesting that its firing temperature exceeded 800 degrees Celsius. In contrast,
calcite is observed as separate inclusions in the paste of other samples, indicating that their firing
temperatures were below 800 degrees Celsius. In samples K-10, T-20, CH-21, and AB-22, the

calcite present in the paste is predominantly of the coarse-crystalline or sparite type.

4-2. Chemical Study

X-ray fluorescence (XRF) analysis of pottery samples from the Kale Kub site and others revealed
various oxide compounds, including sodium oxide (Na.0), magnesium oxide (MgO), aluminum
oxide (Al20:3), silicon oxide (SiO:), and several others. The analysis included samples from Kale
Kub, Tell Iblis, Chogha Mish, and Abu Fandova, as well as soil from Kale Kub, with results
expressed in weight percent (wt%) of oxide compounds.

The chemical analysis of Beveled Rim Bowls from Kale Kub showed a high concentration of

silicon oxide, ranging from 54.7% to 64.4%. For pottery from Tell Iblis, the silicon oxide content
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was 58%, while it was 37% for Choghamish and 39.2% for Abu Fandova. The soil from Kale Kub

contained 54.2% silicon oxide.

5. Discussion of the Results

The studied pottery primarily consists of quartz, identified through petrographic analyses. Quartz
exists in two forms: single crystals, which is more common, and polycrystalline. Its varying
content ranges from 3% to 10% in Kaleh Kub pottery, about 10% in Tell Iblis, and 2% to 5%
in Chogha Mish and Abu Fandova. The angular edges of quartz fragments suggest they were
added secondarily, indicating mining and grinding activities. The polycrystalline quartz points to
granitic and metamorphic origins, implying the use of locally sourced soils. Some samples also

show a coarse-grained texture, with calcite minerals present in both primary and secondary forms.

6. Conclusion

In comparative technological studies of ancient ceramics, chemical and mineralogical analyses
provide crucial insights into the elemental compositions and minerals used in these artifacts. To
trace clay origins, mineralogical comparisons with reference materials are essential. This study
reveals that microscopic and chemical analyses, along with macroscopic examinations, show
minimal variation in the Beveled Rim Bowls from the Kaleh Kub site in terms of composition
and manufacturing techniques. Ancient potters likely employed similar methods and a limited
range of raw materials. The potsherds from Tall-e Iblis, Chogha Mish, and Abu Fandova are
entirely handmade and exhibit a similar manufacturing pattern, but their raw materials differ from
those at Kaleh Kub. Thus, while the same technology and traditions were used, the origins of the

potsherds suggest distinct regional affiliations.
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Fig. 3: Geographic distribution of the Kaleh Kub, Choghamish, Abu Fandova, and Tall- Iblis sites in Iran.
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Table 1: Results of the petrographic analyses of the pottery samples studied.

| K12 Jlw (959,80 gl A pgad K1l Jls (959,80 gl iV pgad




4 5 cobimm3 | o Sl | 15 Bylocits | i oy e WA

'.1

(2P01-X40) XPL - k=13 Jlies _55mss Sae 95 1)+ pgs

A e

X : i
XPL - K20 Jlios 55usg S0 pigs Y yos

-

| (2Pol-X40) XPL - T-28 Jlw 15505 Soo g 15 5 |

(2P01-X40) XPL - K-27 Jlis s 55s Sae yops V0 g




M4 e 3 il i iubs g By sty (sl gy 51 o0liisl b sl Sl g dles Al gors disyly 4 (slaJlins dllls :sSat g JUsls

o3 sl S 4 boye clitiio jl La SIS ol e g Jgmbel crungpy MS55% (SIS
3929 3 (B9d odud 1S3 (sla SIS g sdalie 4oyl K 3l gulgd 45" Sladiged o b ds g disiwd
S D90 pdn gline (Slghd bopd b usbl Ji g oS alS o baoye (cladiges jo Lo SIS o2l 0yl
5 Jgmadol oSy (sla SI'9 )1 o Jlias (ol e 50 by oS5 iy 70 290> (Ssld L 53503k
5,15 Jlis yvas )3 (639050 Sl S

asllas Lo digas Lan ;5 5 diiad (glogad —5ay8 15 0,5 S5, 4 Logas @laad oyl 1y)5 0] oLy
gl g0 040 04D

ASK-19 5 K-12 L3903 93 5240 5 0392 (o)) lySyd bl b5 98 alS Abgome slaJlins 8yrad
sLraigas .ol (gloggd U 50 51 (oo (cupye 350 (sLo digas ;803 Byed S0 cagyld S5 055 8y
Sy 90 YV dle Gy g (sl Jlaw byaad 1800 Byl sz S5y 043 byaad (ghylo K-19 4 K-12
o2l 59 1o a5k, CuS (anals) (2B s g (o) ASluSie coSys (A3l s )l coglase
T-28 § T-20 &5 405 (paiad .ol 0 1o Ag3l CondS L a8 09 0 0000 ( &LS 850l 51 cunlgis d5ges
sl Jymsiol 5 cymiSaps S5t 55,155 a3l St 31 il olabad gglo 5 lingSyut dpmas (gl
el 00 o0latiwl 00258y g o3wel (lgiedr 3l K 31 dged oyl AS iy oo ylas s

55 L ol M55 5 iy S ey 3l Sias 31 ity labad )5 5 K02l 1Y dges Ly
el Gl K-19 5905 a8 Jlsyo .0y)ls llyd I clind g Jslstie el (l)lo VW d5ged .09 o0 0400
5 oS 35l ey 3T S alab Ly olyad 35158 SIS 31 lglyd lobad &yas 3 5 (Kol il
23,8 oo 0umLine ¢y gim] cliww

2 3 0 0333 0485 0l 5 aey oyl sl St g 0gasma b diges sy 55 (M sLiad
elalia ()5 b digos i .onsl lslyd 5 6 gio s b (cLind K-20 5 K-8, K-12, K-14 clndigas
el Lo 31 5 lo B 5 Ul $mns 53 39350 o Slyo eyt gas bi 3Lt 45 Wittt (5305 U5

9 Obowod (cwlidpe) 4o a3l Wbl o Jhneliz 9 l9aidgl (Lo diges 4o Loy V¥ 9 WY jguas 90
o asgas 93 oyl Al S byred 9 oo (SRl Sligusy sloml Csly cathaie (Sal lroasilus S92
ol s Jlies 458l 3, Suasn colsly I (slind cylglyd armdS ool dlaie | aolih pno; baslys
L Lo coyrnd )3 b (oK 5 citlisen )3 (sloSis 3525 cogSalS dalato (sladiges )
Dgub g0 00000 b Jliw Byaad 53 ol anlyis 48 ol ddlato  awlii puoj baslyis

ooy axlllas .Y -F
1092 S ST LSy 5l (Sl dad o olis (o5 5 ol yuolic @504 XRF 3JU1 gl 48 4z o
3ST ((S102) pgusnncdins 31 (A1203) pginogll 1nST(MEO) piaio JunS T (Na20) oo dyaaS|
(Ca0) prsaalS 1S (K20) (ooawslis duaaST «(C) dpylS (55 «(SO3) duaaST (545 3,565 «(P205) 4 uuid
3JUT .l (Fe203) ¢yal aenS1 g (MNO) 55800 dyuST ((Cr203) pg,S auunS1 (TiO2) poilis dpuS]
ibgs 93 9 (T-20) bl 5 ddogoea 51 diges S g SalS (cladiges (coles 4o bygyye azsSip0
)] bt -l (S0il-24) CpSalS b gome S 5l dges SO 5 (AB-22) laibgl g (CH-21) jisolas
(Y Jogds) cowl ons ol (caunST LSy (%wt) (39 duoyd (wlaoly 1 1a33y50 (cladiges XRF buis
ST ygian (VL lias ddd oo LS 5SS dbgoms duseylyad (slo Jlinw (leows 3 LT aS s o
ol Z5EF ololis ¢l cyyiion ¢ ZOFY oy  lwlid ¢yline poyteS camwln oy 8yaad 15 o gammudiw
dbgoe Jliw )0 JOA bl J5 dbbgome Jliww ;3 dunS] ol liue oyuian (SI02> 54.7 <64.4)
caslop S 5o o lwe 500 (Bybsl sl sdis  olwliss Z¥AY luidgl dbgore Jlinw ;0 5 7YY irolis



4 5 cobimm3 | o Sl | 15 Bylocits | i oy e

Yo

Table 2: Results of the petrographic study of the pottery samples examined.
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Table 3: Chemical composition of the potteries in w%.

- Na,O MgO ALO; | SiO; | P,Os SO; Cl K;O | CaO | TiO; Cr,0; MnO Fe,0; LOI

k-1 1.2 3.6 15.9 59.8 | 0.60 0.07 0.02 0.41 9.2 0.61 0.02 0.025 6.0 243

k-2 1.6 43 16.8 61.0 | 0.57 - 0.018 | 0.47 6.2 0.62 0.056 0.028 6.2 1.98

k-3 1.0 3.6 15.8 60.3 0.40 0.022 | 0.016 | 0.48 7 0.60 0.025 0.027 59 4.10

k-4 1.1 4.1 175 584 | 045 - 0.038 | 0.55 6.9 0.60 0.025 0.025 5.9 5.28

k-5 1.4 3.8 17.6 622 [ 035 = 0.035 | 0.54 52 0.63 0.032 0.026 6.2 1.86

k-6 1.4 3.8 17.1 59.8 | 035 - 0.026 | 0.54 6.3 0.65 0.021 0.026 6.1 3.80

k-7 1.3 4.6 178 59.8 | 047 = 0.028 | 0.55 54 0.67 0.013 0.028 6.4 3.04

k-8 1.6 3.5 16.9 62.7 | 032 S 0.021 | 0.48 5.6 0.62 0.037 0.026 6.1 1.85
k-9 1.4 3.9 17.3 624 | 040 - 0.023 | 0.57 6.8 0.64 0.041 0.026 6.3 -

@ k-10 1.1 3.1 16.4 59.5 0.34 - 0.018 | 0.52 6.7 0.60 0.025 0.024 5.7 5.75
5 k-11 22 6.5 17.4 54.7 | 0.54 - 0.16 0.37 8.4 0.56 0.054 0.038 8.8 -
% k-12 1.3 33 17.2 64.4 | 031 - 0.046 | 0.46 5.2 0.61 0.075 0.025 6.9 -

¢ k-13 1.3 4.2 16.9 60.7 | 0.34 0.16 0.020 | 0.50 6.0 0.64 0.047 0.027 6.3 2.66

k-14 1.6 4.2 15.6 60.9 | 0.40 - 0.042 | 0.53 7.4 0.50 0.037 0.026 5.6 2.94

k-15 1.2 42 17.6 59.6 | 0.36 - 0.017 | 0.52 6.4 0.69 0.017 0.030 6.5 2.67

k-16 1.5 3.1 16.2 63.7 | 035 - 0.024 | 0.49 4.4 0.61 0.036 0.025 6.0 3.36

k-17 1.3 5.9 16.5 573 0.54 - 0.045 | 0.44 7.5 0.65 0.018 0.030 6.2 3.41

k-18 1.1 4.1 17.1 58.8 | 0.59 = 0.019 | 049 7.1 0.63 0.017 0.030 6.2 3.53

k-19 1.1 3.5 16.6 61.1 0.28 - 0.029 | 0.50 8.2 0.70 0.035 0.038 6.9 0.75

T-20 1.4 3.4 17.9 58.0 | 0.40 = 0.013 | 0.41 6.6 0.53 0.011 0.030 6.4 4.74

CH-21 1.1 43 8.6 37.0 | 0.84 0.74 0.55 0.45 20.6 0.47 - 0.021 52 20.0

Soil-24 0.88 4.0 13.9 542 | 0.83 0.23 0.022 | 044 9.3 0.53 0.012 0.021 4.7 10.73
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