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Abstract

The work has tried to study the structural propinquity of Middle Chalcolithic potteries in
Chaharmahal va Bakhtiari, which, in terms of appearance, are very similar to those of
Khuzestan and Fars, by using laboratory studies. The pottery with well- firing was made in the
color range of buff, cream, buff-green, light green and less frequently orange wares.
Characteristic of these ceramics is the paste which tends to be buff or its different shades. Sand
and fine white particles were used as temper. The painted type is seen in buff, creamy or
greenish creamy. The designs generally include geometric motifs represented mainly by parallel
bands and lines, undulating lines, hanging triangles, checkerboard patterns, ladders and dot
motifs. For the provenance of these types of pottery, the use of laboratory methods seemed
necessary to find out whether this pottery is native or has entered to area by the nomads. We can
largely determine the interactions of the communities on the Iranian plateau during the Middle
Chalcolithic. For this purpose, it employs a combination of field, library and laboratory
methods. 32 pieces of pottery, collected from the surface of the Middle Chalcolithic sites of
Chaharmahal va Bakhtiari, Khuzestan and Fars, were analyzed by performing petrographic and
ICP-OES analysis. After the analysis and multiplicity compering between Chaharmahal va
Bakhtiari samples and similar structural samples, it was concluded that specimens of Khuzestan
and Fars are naturally produced in the same regions as the origin of the Susa and Bakun pottery,
respectively. But the samples of Chaharmahal va Bakhtiari have been produced in itself, the
Chaharmahal va Bakhtiari areas, despite the apparent technical similarities with the neighboring
regions. In fact, the production of pottery, is made by the influence of neighboring cultures, but,
this effect was due to the transferring of potters to the area or the transferring of the technology
of making pottery due to the nomad movements.
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1.Introduction
In recent years, a large number of sites related to the chalcolithic period have been found in

Chaharmahal and Bakhtiari region (such as Farsan, Ardal and Miankuh, Fig.1) which many
potteries have been obtained from them. Previous studies on the Middle Chalcolithic ceramics
in the Chaharmahal-Bakhtiari region, Iran, have suggested that such materials might have been
manufactured with exotic substances or imported into this area upon their production. The first
attempt on this type of ceramics has revealed a very close relationship with those from Tall-i
Bakiin in the Fars region, Iran (periods, A and B), from Coqa M5 in the Khuzestan region, Iran,
(Middle and Late Susiana), and to some extent from the central and western Iranian Plateau
(Khosrowzadeh, 2012). The Chaharmahal-Bakhtiari region has been, until recently, one of the
archaeologically unknown areas in Iran in terms of both chronology and settlement pattern
information. Due to insufficient chronological data in this region, a comparative approach with
Khuzestan and Fars as well as central and western Iranian Plateau was utilized, which could
have diagnostic chronological traits. In all regions surveyed in this respect, sites belonging to
the Middle Chalcolithic phase were found (Zagarell, 1982). Moreover, Zagarell (1982) had
mentioned two phases (namely, Cellegah and Afgan) for the Middle Chalcolithic in the
Chaharmahal-Bakhtiari region. Moreover, local traditions varying from valley to valley had
been introduced.The Middle Chalcolithic ceramics spectrum mainly consists of handmade
tableware using a suitable firing process, wherein the applied paste color varies from light
greenish or light orange-buff to dark greenish and a small number in orange. The plain
assemblage includes buff, cream, buff-green, light green, and less frequently orange ware. The
characteristics of the Middle Chalcolithic ceramics are the paste, which tends to be buff, mostly
with different shades. Sand and fine white particles have been additionally employed as temper.
Of note, the sherds are well fired with only a few low-fired examples. The decorations on the
ceramics generally include geometric motifs represented mainly by parallel bands and lines,
undulating lines, hanging triangles, checkerboard patterns, ladders, and dot motifs (viz. a
typical decorative element reported from Middle and Late Susiana period in Khuzestan and
Tall-i Bakiin (periods, A and B) in the Fars region, Iran (Khosrowzadeh, 2015). Analysis of
ceramics from archaeological sites, both on the surface and excavated from stratified deposits
in these three regions (Chaharmahal-Bakhtiari, Khuzestan, and Fars), can thus help explore
issues related to production, distribution, and movement of artifacts across the Middle
Chalcolithic and the Chaharmahal-Bakhtiari region. These analyses can result in details on
manufacturing technologies or go beyond general descriptions of fabric groups and their
relationships towards geological formations in the study area to determine their provenance.
Among the main objectives of the analysis of ceramics in Chaharmahal-Bakhtiari was to
determine how pottery, found in all the regions surveyed in this extent, had been manufactured
by native groups and perhaps transported either across the southwest through this period. A
fundamental part of addressing these questions was conducting mineralogical and chemical
analyses on sherds found at archaeological sites to examine whether there were any differences
in their composition, spatially or temporally distinct.This study focused on the possible
discrimination between ceramics-manufacturing tradition in the Chaharmahal-Bakhtiari, Fars,
and Khuzestan regions, as not only a major path for transfer of technologies, cultures, and
traditions but also for examination of technical features and provenance of locally produced or
imported pottery. However, the influence of the Middle Chalcolithic ceramics tradition by
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neighboring cultures was of high interest in the present study.In response to that, the production
of the Middle Chalcolithic ceramics from the Chaharmahal-Bakhtiari, Khuzestan, and Fars sites
was evaluated using inductively coupled plasma-optical emission spectrometry (ICP-OES) and
petrographic analysis. The materials examined in this study spanned over the time between the
5200 to 4000 B.C. before the well-known production of the Middle and Late Susiana period in
Khuzestan and Tall-i Bakdin in the Fars region, Iran (periods, A and B ca. 6th BC). The samples
were accordingly collected from nine sites, both on the surface and excavated from stratified
deposits in these three regions, spanning several geographical regions and sites of interest, as
shown in Figure 1.Based on the region the given samples had been collected from, they were
grouped into (1) Following the petrographic analysis of the samples, it was observed that all of
them had received information on the evaluation of the manufacturing process based on
mineralogy and chemistry. Comparing the samples under XPL (i.e., polarized and analyzed), it
was detected that all the samples from Chaharmahal-Bakhtiari were structurally similar to each
other. The occurrence of the voids could be directly related to the paste kneading by the potter
as well as the firing process using the round-shaped bubbles within the matrix. In Khuzestan, in
Coqa Mis samples, the matrix contained a limited amount of voids. In these samples, the voids
were more circular, oval, and sometimes elongated. The same thing could be seen in Tall-i
Gesser. A comparison between the Khuzestan and Fars regions revealed that half of the
samples in Khuzestan, like those in Chaharmahal-Bakhtiari, had almost scattered voids and the
spaces in the other half of the samples were relatively abundant. Considering the same
proportion of the voids, the shape was circular, oval, and sometimes elongated. All the Fars
samples had circular and oval-shaped pores. According to the available minerals, it was
concluded that these samples also had a firing temperature of about 700-750°C. It seemed the
pottery had been removed from the furnace in some cases before reaching a temperature of
800°C or above. For this reason, the pottery margin was carbonate-free with more heat in some
cases, but the pottery center was not so, since it had been removed from the furnace.Chemical
analysis with ICP-OES could give some clues with regard to the chemistry and the geochemical
fingerprints of the samples investigated. In this respect, multivariate comparative diagrams of
the samples in different regions allowed seeing different clusters of trace elements in these
three areas. In addition to regional comparisons, inter-site comparisons were considered in this
study; After microscopic studies, the data showed some similarities in appearance and motifs as
well as in the technical features of locally produced ceramics between the Chaharmahal-
Bakhtiari, Khuzestan, and Fars regions. There is no doubt that the in Chaharmahal-Bakhtiari
was strongly influenced by neighboring cultures such as Bakiin and Susiana. Upon comparing
the multilJelements of the samples separately, it was revealed that most of the samples had
been made with the influence of Susiana and Bakiin cul[Jtures in the Chaharmahal-Bakhtiari
region although some samples from Middle Chalcolithic Ceramics Chaharmahal-Bakhtiari
were similar in appearance and even structure to those in Khuzestan and some were identical to
the ones in the Fars region.
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Table 2. Petrographic results of the samples in all three regions

Amphibole

Sample (%T:;tnz) (glléigi) Plagioclase oyt ;?;( one oF;i;j Mica Calcite Grog Chert Siilr: R Texture
K-01 * - - - * . * ; } - il
K-02 * - - - * - * - - - eI
K-03 * R R * * * * _ _ _ e

Q.A-04 * * - - * - * - _ _ il

Q.A-05 * * - - % R * _ * _ il

Q.A-06 * * - - * - * - _ _ i

G.C-07 * * - tr * tr * - - - s

G.C-08 * - - - * - * - - - T

G.C-09 * * tr tr * tr * - - - ke

G.C-10 * * - - * - * - - - i
J-11 * * _ * * * * R _ _ i
J-12 * * _ * * * * _ _ * @J__.,
J-13 * * tr - * - * - - * s

CH.M- * * _ _ * _ * _ tr _ E

CI—1|;:M- * * _ _ * R * _ _ _ T

Cl-’ll.RM- * * _ _ * _ * _ tr _ T

CH.M- * * R R * . * R R _ ik

GI1E?18 * * - - * - - - - - T

GE-19 * * - - * - - - * - ke

GE-20 * * - - * - * _ * _ il

GE-21 * * - - * - _ _ * _ il

GE-22 ® : : : % » : - : - il

T.G-23 * * - - * - * - - - ks

T.G-24 * * - - * - - - - - 9 e

T.G-25 * * tr - * * - - - - e

T ’I?éA- * tr _ _ * . * _ _ - e

T. ’I?%A- * ir _ _ * _ * _ _ _ .

T ’I?;.IA- * tr _ _ * _ * _ _ - e

T ?AB- * tr _ _ _ _ * _ _ - .

T.N-30 * - - - * - * - - - ks

T.N-31 * tr - - * tr * - - - v

T.N-32 * - - - * - * - - - T
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Fig 4. micrographs of G.C10 from Chaharmahal-Bakhtiari, Ch15 from Khuzistan and T.N31
from Fars. X4, PPL lustre. Comparison of voids of samples from all three study areas.
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Fig 5. Micrographs, X4, XPL lustre. Structural comparison of samples
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Table 3. The main and minor elements results of ICP-OES analysis of samples (In PPM).
LAB.INUM 2445 2446 2448 2449 2450 2451 2452 2453 2454 2447

FIELD NUM. | NO1 NO2 NO5 NO8 N11 N13 N16 N19 N22 N27
AG 1 48 <1 1 <1 1 1 13 1 3.2
AS 43 5.7 6.1 8.1 7.1 6.2 3.4 3.3 6.7 12.7
BA 350 863 567 433 545 659 1057 323 428 488
BE 1.7 1.6 1.7 15 1.9 1.8 1.4 1.3 1.6 1.7
CD 0.2 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.1 0.2
CE 59.2 48 67.3 595 625 581 56.5 53.3 58.1 56.4
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Fig 6. Multidisciplinary charts of chemical bulk distributions of the rare earth elements in all
three regions.
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