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Abstract

Cultural transitions and discontinuities are among the most critical issues in archaeological studies. Advances
and shifts in the pottery industry of the Central Iranian Plateau, particularly in the Qazvin Plain, have created
ambiguities in the analysis, evaluation, and chronology of this region. Accordingly, the primary objective of
this study is to elucidate the origins of the "Plum" (Aloui) and "Grey" pottery traditions at Tepe Ghabristan.
In this context, it is hypothesized that the abandonment of Sialk II sites (5200-4700 BCE) and the emergence
of new settlements during the early Sialk TIT 1-3 period (4700—4000 BCE)—characterized by the "Plum Ware
culture"—as well as a subsequent transition during Sialk TIT 6 (3700 BCE) known as the "Grey Ware culture,"
were influenced by non-local elements. This study aims to investigate the cultural discontinuity observed in
the stratigraphic sequence of Tepe Ghabristan. To achieve this, the technology and manufacturing techniques
of these ceramics are analyzed through documentation and typological classification. To evaluate whether
the samples are indigenous or non-indigenous, their structures will be assessed through petrographic studies
and X-ray fluorescence (XRF) analysis, and correlated with the homogeneity of soil elements and the geo-
logical features of the region. Finally, to identify the provenance, extent, and distribution patterns of the Plum
(Alui) and Gray ware cultures, neighboring regions will also be studied. The research findings indicate that
the studied pottery is indigenous to Tepe Qabrestan, and the changes observed in these ceramic cultures

resulted from cultural interactions with adjacent areas.
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Introduction

One of the most significant indicators and characteristics of
fifth-millennium BCE archaeology in the Central Plateau of Iran
is the emergence of regional societies, an area where recent re-
search has illuminated many previously obscure aspects. The pri-
mary objective of this study is to determine the origin of Plum
and Grey wares, specifically addressing whether these studied ce-
ramics at Tepe Ghabristan are indigenous or non-indigenous.
Consequently, examining the transitions and advancements in the
ceramic industry of the Central Plateau of Iran, particularly in the
Qazvin Plain, constitutes a core focus of this research. To provide
a precise and comprehensive analysis, the following questions are
addressed:

What is the origin of the Plum and Grey wares within the con-
text of cultural continuity or discontinuity between the Sialk II
and Sialk III cultural hotizons at Tepe Ghabristan?

What technical and decorative methods were utilized in the
production of the Plum and Grey wares at Tepe Ghabristan?

What was the geographic distribution and expansion of Plum

and Grey wares during the Chalcolithic period?
Methodology

In this study, data collection was carried out to precisely ex-
amine the Plum and Grey ware findings from the period between
Sialk II and III, alongside excavation results. This was achieved
through a descriptive-analytical study of the characteristics of
these ceramic types within the collection of the Pottery Bank at
the Institute of Archaeology, University of Tehran. Furthermore,
laboratory analyses and documentation were conducted to eluci-
date the cultural interactions, complexities, and regional as well as
supra-regional significance of this site . All technological features
and typological attributes of the studied pottery shards were sys-
tematically recorded in information forms, photographed, drawn,
and ultimately compiled into a comprehensive catalogue of 47 di-
agnostic sample shards. For advanced composition analysis, 23
representative shards were submitted to the Petrography Labora-
tory at the Institute of Archaeology, University of Tehran. Thin
sections were prepared from these samples and examined under a
Labex polarized binocular microscope (manufactured in the UK).
Microscopic analyses were primarily conducted at a magnification
of 4X, with a 10X magnification utilized as required. Additionally,
X-ray fluorescence (XRF) analysis was performed using an ARL-
8420 spectrometer at the same Institute of Archaeology labora-
tory. To rigorously evaluate the compositional relationship be-

tween the Plum and Grey ware samples from Tepe Qabrestan,

and to test the hypothesis of a shared geological provenance, mul-

tivariate statistical analyses were applied to the resulting XRF data.
Results

Based on existing evidence, the emergence of plum ware in
the late fifth millennium BCE signifies cultural interactions be-
tween the study area and surrounding regions. Furthermore, re-
garding the cultural interconnections of these societies, notable
stylistic and decorative similarities exist between the plum ware
culture and the contemporary Dalma culture found in regions
such as Seh Gabi and Godin Tepe in the northern Zagros. Addi-
tionally, the Phase IC plum ware has been parallels with Godin
VII ceramics in terms of style and decoration. To clarify these
potential regional interactions, this research will also incorporate

a comparative study with neighboring cultural zones.
Discussion

Plum-colored pottery can be introduced as a novel ceramic
tradition in the region, which expanded and developed across
parts of the central Iranian plateau. Furthermore, the influence of
the Eatly Chalcolithic pottery traditions of the central Iranian plat-
eau (Sialk II11-3) is evident in the region's fifth-millennium BCE
ceramic styles. These similarities are reflected in the surface coat-
ing, the forms of certain vessels, and the painted motifs on the
pottery surfaces.Regarding the grey pottery of the Chalcolithic pe-
riod, it likely followed a similar distribution pattern to that of the
plum-colored pottery, spreading across the southern Qazvin
plain, northern Hamadan, and eastern Kurdistan. This is also doc-
umented at Tepe Ghabrestan, where grey pottery gradually
emerges in the Middle Chalcolithic cultural layers and increases in

frequency during the Late Chalcolithic period.
Conclusion

Based on this, it can be argued that the observed distribution
of Dalma cultural evidence was likely driven by cultural diffusion
and interaction rather than demographic movements. This dy-
namic may also explain the presence of Dalma (Plum-colored)
and occasionally Grey wares across all regions sharing this culture,
including Tepe Qabrestan. To trace the origins of these Plum and
Grey ceramics, chemical and mineralogical analyses (XRF), paired
with petrographic studies, were conducted on select samples.

The results revealed a highly homogeneous composition in
terms of both elemental makeup and fabric texture. Furthermore,
the analysis demonstrated that the ceramic manufacturing tech-
nology across the region was remarkably standardized, with minor

variations attributed solely to different firing conditions and local
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raw materials. It is worth noting that the pottery shards feature
a buff paste. Geological surveys of the Qazvin plain indicate that
the clay for all samples was sourced from a homogeneous soil en-
vironment containing minor volcanic layers. Based on laboratory
analyses and the proven homogeneous nature of the shards, a
gradual evolution and development in the site's ceramic technol-
ogy can be inferred. Consequently, despite the aforementioned
similarities to other regions, the studied Plum and Gray ware tra-
ditions can be considered a distinct and novel local culture, not-
withstanding the external influences they may have absorbed. The
low frequency of Plum and Gray wares during the Chalcolithic
period compared to other ceramic types at this site, as well as their
stylistic affinities with other regional and supra-regional sites, does
not necessatily imply a non-local origin. In all probability, and
supported by the present study, these ceramic types can be classi-

fied as indigenous to this region.
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Figure 2. Case study samples categorized by cataloging sequence: Sam-
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left. Two separate images are provided for each of Samples 12 and 32.
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Figure 3. Frequency distribution of data based on temper type.
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Figure 4. Frequency distribution of data based on the decoration type

of Plum and Grey pottery.
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Table 1. Petrographic analysis results of the studied pottery (Tepe Qabrestan).

Catalog NO.S QTZ QTZ OXID Cc pl PX cheart V.R Texture
27 S.A12 * * * * tr - tr tr Jsdsee
2 S.A2 * * * * * * B * oanl b 5,
33 $.A.9.96 * * * ; ] . o« sl
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10 S.A.84 * * * * g ] . i e
25 S.A16 * * * g _ i i s
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texture of sample S.A.6 showing the presence of plagioclase (a) and
void (b), and (B) heterogeneous fine-grained texture with relicts of igne-
ous rock (c) and iron-bearing compounds (d) in the center of the image,

sample S.A.78

9(c) JbiayS b 5158 L ol yons (2) ConndS SIS anl @y oy b (slyls SLAL00 (A) Wgei xS 30 XPL g «S3L ablio gy Sun (los Y S
Wgad Cusl 008y g0 sk L &S 003 53 S0 (JB (slad ¢ Jobiie 8l S.AT (B) digad 9 00 003 Jlhw 0003 )3 (d) M55 5 (B) ConS5id )5S
bl (Kol (oo 8L S.AT (D) diged Cunl () 0355 (A 9 () 003 (389) (i ) 93 5 WLy 0 yed o[c) JB (sLad 5 Jodseie Ly gy S.A10 (C)
G35 b ol (503 i (sl Kbl o 8L SA () tiged 3950 o0l i 35 55 5 (1) (5S35 (6) 39530 L s (b) 3] S
oped 53 )3 S s yd labad [S5lis a5 S.AA (G) diges .l gusly lold JB (clad (o)l (Fod (i <L S.AA (F) g0 )5 3939 5158 g S gpm
awl (b) op,d K g (8LS ued 338, o 3l U 4 () ololye JB clad g Jsdsuie il (l)15 S.AL9.96 (H) aiges ] Jlows
Figure 7. Microscopic view of thin sections, XPL light, 4x magnification: Sample S.A.100 (A) has a heterogeneous fine-grained texture. Calcite min-
eral (a) is observed along with polycrystalline quartz (c), quartz phenocryst (b), and plagioclase (d) in the pottery paste. Sample S.A.7 (B) has a porous
texture; the pore space present in the paste is filled with secondary silica. Sample S.A.10 (C) has a porous texture and pore space (c), a carbonate paste,
and two colors — the light portion of the paste (a) and the dark portion (b). Sample S.A.88 (D) has a heterogeneous silty texture; relicts of igneous
rock (b) are observed along with plagioclase (c), pyroxene (a), and quartz in the image. Sample S.A.4 (E) has a heterogeneous silty texture; relicts of
igneous rock are present along with plagioclase, pyroxene, and quartz. Sample S.A.4 (F) has a homogeneous silty texture with abundant, clearly visible
pore spaces. Sample S.A.4 (G) indicates coarse fragments of igneous rock in the pottery paste. Sample S.A.9.96 (H) has a porous texture and abundant

pore spaces (a) due to the decomposition of plant temper and igneous rock (b).
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Figure 8. Pearson correlation matrix of Al-normalized ratios in the
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Figure 9. Principal component analysis (PCA) plot based on Al-

normalized ratios.
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Figure 10. Dendrogram of the hierarchical clustering of pottery sam-

ples based on Al-normalized ratios
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