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Abstract

The present research focuses on environmental factors affecting the formation and spatial
distribution of Chalcolithic settlements in Bostan Abad. For this purpose, it was investigated
by studying 55 Chalcolthtic sites. Based on the cluster analysis, the chalcolithic sites in Bos-
tanabad can be categorized into three groups: A, B, and C where the first cluster includes (74%
of sites) with an average size of 0.4 hectares, with an altitude of 1965 meters above sea level,
and a distance of 537 meters from the river, the second cluster includes (22% of sites) with an
average size of 1.2 hectares, 2027 meters above sea level and the distance of 574 meters from
the river and the third cluster includes (4% of the sites) with an average size of about 6.2 hect-
ares, at an altitude of 1977 meters above sea level and 1517 meters from the river. The analysis
of the sites in this area indicates that there is a direct and reciprocal relationship between the
location of these settlements and the environmental factors. This caused nomadic and seden-
tary groups in this region to coexist. It demonstrates the Chalcolithic people in Bostan Abad’s
adaptation to the environmental conditions and the existing biological capabilities.
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Introduction

Bostan Abad covers an area of 2,795 square
km and is located 45 km east of Tabriz and
on the eastern slope of the Sahand Moun-
tain (Fig. 1). Bostan Abad is characterized
by its mountainous landscape, with snow
and the high Sahand Mountains cover-
ing the southern side, while the Bozgush
and Murovdagh Mountains rise to promi-
nence in the north and west (Raisnia, 1989:
19). This city includes several significant
topographical units (Bayati et al., 2008:
80) such as Saeed Abad Plain, Qori Gul
Lagoon, and Kandal Plateau . Numerous
rivers and springs, extensive land areas,
etc. have created a suitable environment
for the animal husbandry (Amir Ahmadi,
1991: 53). The most important river of this
city is Ojan Chai, which is located on the
northeastern slope of Sahand and consists
of several sub-basins (Karami, 2009: 139)
(Fig. 2). These natural resources have been
a crucial factor in the locational pattern of
sites in this region.

Methodology

The current research relies on survey re-
sults from all three years of 2006, 2013,
and 2014 (Naseri Someeh, 2014). GIS and
SPSS-based statistical methods of Ward’s
hierarchical clustering have been used to
analyze the spatial distribution patterns
of Chalcolithic sites in Bostan Abad. In
this clustering, the intersection of mea-
surement variables was used and the fi-
nal result s was to determine the degree
of similarity or difference between their
groups. During surveys, 55 Chalcolithic
sites were found in this region (Table 1).
In the analysis of the settlement, seven
variables pattern were used, including
site extent, altitude, distance from wa-

ter sources, precipitation, climate, and
vegetation. Cultural materials from the
sites were sampled randomly. The rela-
tive chronology of these sites is based on
the study of pottery samples dicovered
from the surface levels and their compar-
ison in terms of structural factors such as
form, construction quality, firing quali-
ty, pattern, and comparison of typology
with samples obtained from cultural lay-
ers in scientific excavations. According to
the artifacts scattered on the surface (in-
cluding pottery and surface objects), the
11 sites containing the Dalma pottery cul-
ture (Early and Middle Chalcolithic) and
52 areas containing the CFW Pottery Cul-
ture (Late Chalcolithic) were identified.

Discussion

The cluster analysis method involved cal-
culating the average of variables in every
group and then the square of Euclidean
distance of the averages of the clusters
was used for each observation (Habib-
pour Gataei and Safari Shali, 2009). Based
on the analysis of the Chalcolithic sites of
Bostan Abad, the following three clusters
were identified (Table 2, Fig. 3):

First Cluster: This cluster is the largest
in terms of number with 41 settlements
(74% of all sites). With respect to the dis-
tribution of settlement periods in this
cluster, 2% of the settlements (1 site) are
from the Dalma period, 15% of the settle-
ments (6 sites) are from the Dalma and
Late Chalcolithic periods, and 83% of the
settlements (34 sites) are from the Late
Chalcolithic period. The sites in this clus-
ter have an average area of 0.4 hectares
and are located at an average height of
1965 meters above sea level, with an aver-
age distance of 537 meters from the river.



q

CASPIAN | wlS

The settlements of this cluster are situat-
ed in semi-humid zones with a slope that
ranges from 5 to 10% and receive an av-
erage of 400 to 500 mm of precipitation.
Presently, most of the land in this cluster
is utilized for rainfed agriculture. The
sites of this cluster are located at high al-
titudes. The location of these settlements
indicates that the sites did not have any
agricultural activities. Most of these sites
were inhabited only in the Late Chal-
colithic period and have an area of less
than o.5 hectares, which shows that the
majority of sites are used by nomads in a
cross-sectional and seasonal manner.
Second Cluster: In this cluster, there
are 12 settlements (22% of the total sites).
This cluster includes17% (2 sites) of Dalma
and Late Chalcolithic periods and 83% (10
sites) of Late Chalcolithic settlements. The
settlements have an average size of about
1.2 hectares and are located at an average
height of 2027 meters above sea level, with
an average distance of 574 meters from
the river. Generally, the settlements are
situated in semi-humid zones with a slope
that ranges from o to 5% and receive an
average of 400-500 mm of precipitation.
Presently, most of the land in this cluster
is irrigated and is used for rainfed agricul-
ture. Quantitative data analysis demon-
strated that the settlement pattern in the
region has a dual status according to en-
vironmental factors. This means that land
productivity strategies have been formed
using two types of biological resources. 1.
A population growth is expected to result
in the development of agricultural prac-
tices near existing water bodies, alluvial
lands, and vast plains. 2. Sources of pas-
tures that exist separately in the middle
strips of the highlands indicate that the bi-

ological resources in the plains were used
in some seasons and the pastures in the
highlands were used in other seasons. The
pastoral and nomadic industries depend
on the green pastures for their livelihood.
Seasonal rainfall patterns and altitude
play a significant role in determining the
productivity of pastures. Generally, higher
altitudes have several times more fertile
pastures than low-altitude areas. Ehlers
characterizes the dual settlement model
mentioned here as being in harmony with
the interaction between the highlands and
the plains. The geo-ecological structure of
permanent and temporary settlements in
the environment of Zagros, as he sees it,
has been preserved for thousands of years
up to recent times. Both methods of pro-
duction are compatible with the type of
land use, natural ecosystems, and social
organizations. The analysis we conducted
revealed that the connection between the
highlands and plains in the landscape fos-
ters a sustainable economic structure for
the productive use of land (Saeedi Harsini
etal., 2012: 34).

Third Cluster: This cluster is the small-
est in terms of number with 2 just set-
tlements (4% of all sites). In this cluster,
100% of the settlements (2 sites) are relat-
ed to the Dalma period. The settlements
have an average size of about 6.2 hectares
and are located at an average height of
1977 meters above sea level, and with an
average distance of 1517 meters from the
river. The settlements are situated in the
semi-humid and Mediterranean climate
regions, with a slope that ranges from o
to 10%, and receive an average of 300-500
mm of precipitation. Today, most of the
lands in this cluster are used for rainfed
agricultural and pastures. Since the settle-
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ments of this cluster are vast (more than
6 hectares) and the amount of cultural
data of the Dalma period is very large, it
is possible to imagine the village life for
these settlements in the Dalma period.
This also shows that the residents had
acquired knowledge and skills regarding
the potential of the natural environment
around them and were able to control the
environment to maximize the use of the
natural facilities.

Conclusion

It can be inferred that during the Chal-
colithic period, Bostan Abad city expe-
rienced both permanent and temporary
residence due to environmental varia-
tions and indicators such as surface data,
deposits, and the volumes of layers. In
Bostan Abad city, almost all settlements
of the Dalma period were multi-period
with large deposits and numerous ar-
chaeological layers and had a larger vol-
ume of surface data than the Late Chal-
colithic sites, and are located in or near
the plain but the Late Chalcolithic settle-
ments are mainly single-period and are
located at a higher altitude. Also, the ra-
tio of settlements from Dalma to the Late
Chalcolithic period is 11:52, indicating a
growth of nearly 5 times in the late Chal-
colithic sites. The changes in environ-
mental and geographical conditions can
be seen as a sign of the changing lifestyle
from agricultural to seasonal husbandry
or at least tending to be more linked to
animal husbandry based on settlement
patterns. The Late Chalcolithic period’s
sites are primarily situated at higher alti-
tude, with greater slope and proximity to
seasonal springs, as well as the reduction

in the site size and the thickness of the
settlement layers compared to the Dalma
period can also confirm this theory.
Statistical studies have determined
that environmental factors played an ef-
fective role in the formation of these sites
and their distribution patterns. The maps
show that the vital role of rivers and wa-
ter sources caused the sites to be formed
with a linear pattern along the rivers
(Fig. 4). Therefore, it is evident that the
subsistence model of animal husbandry
and rainfed and irrigated agriculture in
the region and their high-water demand
managed their settlement patterns to the
rivers. Based on the altitude statistics of
the sites, it can be seen that the majority
of the sites were formed at high altitudes,
i.e. about 75% of the sites were formed at
an altitude between 1800 and 2100 me-
ters above sea level (Fig. 5). The height
of the city currently ranges from 1400
meters to 1450 meters, and the modern
city of Bostan Abad was formed at that
elevation. The altitude factor is directly
proportional to the reduction of atmo-
spheric temperature and the increase in
precipitation. This factor will cause snow
accumulation that supplies waterways
during warm weather so that during the
summer season, there are opportunities
for access to water sources, plants, and
vegetation for nomads. It is noteworthy
that the altitude above this range is not a
suitable for settlements at all. Because of
its location on the slopes of Mount Sah-
and, Bostan Abad experiences a long and
cold winter with snowy conditions that
result in an extended cold season. Thus,
it appears that the ideal height above sea
level for a Chalcolithic settlement in this
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area is 1700-2100 meters. This altitude
exactly corresponds to the semi-humid
climate, which is characterized by rain-
fed agricultural lands, with a slope of 5-10
degrees and an average annual rainfall of
400-500 mm which is a better ecosystem
in terms of access to water sources and
pastures for animal husbandry and has
been more suitable for the needs of no-
mads.

Based on the placement of settle-
ments in the Chalcolithic period, it was
found that the people of probably had
two different living patterns; sedentary
farmers and nomadic ranchers. It should
be noted that the vast sites that are locat-
ed at the closest distance from the river,
due to the slope of less than 10%, prox-
imity to the river, rich alluvial soils, and
suitable vegetation, have the necessary
potential to establish permanent settle-
ments. Conversely, the small sites that are
located in the highlands and have rich
pastures can be considered related to the
nomads. The results also demonstrate
the predominance of semi-nomadic or

semi-sedentary settlement patterns. The
Chalcolithic inhabitants of this region
prioritize water, altitude, suitable pas-
tures, and rainfed lands over plains and
irrigated lands. Animal husbandry is the
most important and best way to live in
Bostan Abad city. So, these sites may be-
long to nomadic people who have moved
to this region. The location of the settle-
ments was crucial in ensuring the effi-
cient use of land and natural resources
(agricultural lands and pastures) during
the Chalcolithic period. In such a way
that the proximity to fertile lands shows
reliance on agriculture as the main sub-
sistence and the extensive distribution
of sites in pasture areas indicates reli-
ance on animal husbandry and efforts to
search for pastures or settlement in inter-
mediate points between fields and pas-
tures. The issue of dependence on farms
and pastures indicates the presence of
farming groups interested in limited live-
stock farming and livestock farmers relat-
ed to limited agriculture in Bostan Abad
city.
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Fig 1. Iran and Geographical Location of Bostanabad
(Adapted by Caspian from a Map from Wikimedia Commons under a Creative Commons Licence CC BY-SA 4.0)
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Table 1. Geographical Features of Sites on GIS Maps (Naseri Someeh, 2014)
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Table 2. Clustering of Chalcolithic Period Sites in Bostanabad City
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Fig 3. The Ward’s Hierarchical Cluster Analysis Diagram of Chalcolithic Sites in Bostanabad City
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Fig. 4. The Geographical Distribution Pattern of The Sites in a Linear Way Along the Rivers (Naseri Someeh, 2014)
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Fig. 5. The Geographical Distribution Pattern of the Sites to Altitude (Naseri Someeh, 2014)
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