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In the archaeological research of Iran's Iron Age, the study of human-
environment interaction has been largely neglected. Besides, due to
climatic oscillations over this cultural period, conducting research
with this approach seems necessary. The biggest limitation of this
study was the shortage of absolute dating and reliable relative
chronologies for most Iranian Iron Age sites. In addition, the studied
sites, which are mainly cemeteries, do not allow for cultural
stratification. In this research, the abundance and spatial distribution
of the Iron Age cemeteries and settlements excavated and surveyed
in the North Central, North, Northwest, and West regions of Iran are
analyzed from the perspective of climate change effects. Paleoclimate
research in Southwest Asia indicates the intensification of dry
climatic conditions during the Iron Age II (1250-800 BC). Based on the
analysis, it is probable that the decrease in population in some
regions, the displacement of human communities, and the
subsistence system relying mainly on pastoral-nomadic during the
Iron Age, were related to dry climatic events.
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Introduction

The background of environmental archaeology
goes back more than half a century and during
this time, it has made significant progress. This
approach examines how humans interacted with
their environment in the past. In other words,
how the subsistence system and the structure of
society have changed in response to
environmental factors is the main topic of
discussion in environmental archaeology. This
research method includes a wide range of
individual and social behaviors related to
environmental changes. Most of the studies are
focused on the methods of adaptation and
resilience in the tense periods of climate change.

Events that cause environmental changes,
from catastrophic floods of a few minutes to
Iong—term continental movements, occur on
various time scales (Turney et al., 2014: 11). In this
discussion, specifically, the effects of dry climatic
events during the Iron Age are considered. These
events (in the Holocene Age), which have
occurred on the centennial scale, have not only
caused environmental changes with severe and
long-term droughts but have also caused severe
challenges to human societies (Staubwasser and
Weiss, 2006; Akkermans et al., 2015, Shaikh
Baikloo et al., 2016, 2020; Kaniewski et al., 2010,
2013, 2019). One of the most important
consequences of these events in the affected areas
is the complete drying or reduction of the water
level of wetlands and lakes (Safaierad et al., 2018,
2020, 2021; Brisset et al., 2018) and the reduction
of the flow of large rivers (Staubwasser ef al.,
2003; Kay & Johnson, 1981). In fact, during such
periods, agricultural activities were associated
with great difficulty, and in some areas,
especially rainfed agriculture was not possible at
all. Among the methods of adapting to dry
climate events, we can mention the change of
subsistence system from sedentary farming to
pastoral nomadism and hunting, and migration
to more favorable areas.

The main goal of this research is to focus on
the Iron Age. In this study, the patterns of
distribution and abundance of sites (settlements
or cemeteries) in different stages of the Iron Age
are investigated. The key question is about the
impact of the dry events on the Iron Age societies
in the north, northwest, west, and north central
Iran. It is likely that the pressures caused by

climatic instability have affected most societies,
both sedentary and semi-sedentary or nomadic.
It should be noted that in the mentioned areas,
other Iron Age sites have been identified during
archaeological surveys, but this research was
based on published information. Many of these
sites are not reliable enough to be included in
such analyses in terms of relative chronology, as
well as detailed information about them is not
provided in the publications.

Methodology

In this study, the information on the investigated
and explored sites of the Iron Age in the cultural
regions of north, northwest, west, and north
central Iran have been collected as much as
possible, and their abundance and distribution
patterns in different phases of the Iron Age have
been presented in tables, charts, and maps.
ArcGIS software was used for maps. It is worth
noting that some of the relative chronologies
have been revised, but most of them are based on
the opinion of the explorers. The most important
limitations of this research are the dubiousness of
some relative dates and the lack of stratification
of the sites due to their being cemeteries. Here,
the reconstruction of the Late Holocene climate
based on the paleoclimate research of Iran and
neighboring regions, focusing on the 3.2 and 2.8
ka BP events, is briefly stated. The author has
discussed this in detail in another article (see
Shaikh Baikloo, 2021).

In order to investigate the effects of the 3.2 and
2.8 ka BP climatic events, the surveyed and
excavated Iron Age sites in north central Iran and
the significant sites of the cultural regions of the
north, northwest, and west Iran have been
analyzed. From the northwestern and western
regions of the country, information from 27
surveyed sites has been collected and listed in the
relevant tables. The sites of Ilam province are all
cemeteries, but in Kurdistan, East and West
Azerbaijan, evidence of settlement has been
found. For the northern region, information from
23 excavated sites has been presented. Most of
these sites are located in Gilan province, and
except for three, the rest are cemeteries. For the
north central Iran region, the information from
59 sites has been presented in the table; Of these,
only 23 sites have been excavated, and 16 are
cemetery sites, 8 settlement sites, and the rest are
unrecognizable (Fig. 1).
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Iron Age climate conditions

The Iron Age began around 1500 BC (according
to Dyson's chronology in 1965) with a humid
climate. In the second phase of the Iron Age
(1250-800 BC), the climatic conditions were
mainly dry (with relatively humid fluctuation
between 950 and 850 BC). In the third phase (800-
550 BC), from about 750 BC, humidity increased

relatively. Further, apparently, a drought
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(probably regional) with the peak of 600 BC in
northwest Iran and the regions of northern Iraq
and eastern Turkey caused environmental and
cultural tensions (Shaikh Baikloo, 2021). The 3.2
and 2.8 ka BP climatic events have created cold
and dry periods in regions of the Northern
Hemisphere. The mentioned events probably
occurred in connection with the reduction of
solar energy (Bond et al., 1997, 2001).
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Figure 1: The distribution of Iron Age sites in the cultural regions of north central Iran, north, northwest, and west

Discussion

The lack of evidence of permanent settlement in
most of the Iron Age sites of the studied areas,
especially Iron Age I and II (ca. 800-1500 BC) is
significantly visible. This situation probably
indicates the change in the subsistence system
(related to climatic events) of many indigenous
communities from sedentary farming to
pastoral/hunting nomadism or the presence of
immigrant tribes with this lifestyle. Of course, it
should be noted that despite the dry climatic
events of 5.2, 4.2, and 3.2 ka BP, there was still a
limited agricultural lifestyle in Iran. However,
the environmental conditions of the cultural
region of north central Iran, which is surrounded
on all sides by the high and wide mountain

Iran.

ranges of Alborz and Zagros and the desert areas
of central Iran, have become extremely
vulnerable in periods of low rainfall and
drought.

After a warm, humid climate period in the
Iron Age I (1500-1250 BC), which caused an
increase in the population and the number of
sites in all the discussed areas, a dry climatic
event called 3.2 ka BP (1250-950 BC) led to
stagnation and population decline. The small
increase observed in the number of sites in north
central Iran can be due to the inaccurate relative
dates, because the living conditions in such a dry
region during the mentioned period were, most
likely, very difficult and exhausting. This region
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is affected by the Mediterranean climate system
and the significant drop in annual rainfall in the
eastern Mediterranean region during the 3.2 ka
BP dry event is visible (Shaikh Baikloo, 2021: 67,
fig. 1). According to the fact that most of the sites
in north central Iran are cemeteries without
evidence of permanent settlement, the increase in
the number of sites (increase in population) can
be explained due to the subsistence system

compatible with the climatic and environmental
conditions of this period. These climatic
conditions could also disturb the living
conditions of human societies in the
northwestern and western regions of Iran (which
are affected by the Mediterranean climate
system). The decrease in population in the
western Iran region is significant in this period

(Fig. 2).
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Figure 2: The abundance of Iron Age sites in the mentioned regions according to relative and absolute dates. The
yellow bar shows the 3.2 and 2.8 ka BP climatic events.

The northern region of the country, which is
mostly affected by the weather system of the
Caspian Sea and the Black Sea, has experienced
stagnation and a decrease in population during
this period. After that, from about 950 to 850 BC,
the climatic conditions improved relatively

(Shaikh Baikloo, 2021: 66, 68, fig. 2) and the
increase in the number of enclosures in this
century is significant. However, apparently,
favorable conditions did not prevail in the
northern region of Iran, or perhaps the relative
dates were not presented so accurately. From
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about 850 to 750 BC (the 2.8 ka BP event), a dry
period (related to climatic cooling) prevailed
again, so that population stagnation and
decrease can be seen in north central Iran,
northwestern, and northern regions of the
country (especially Gilan). However, there have
been relatively favorable conditions in the
western region, which has led to a gradual
increase in population. According to the research
of Kunaba Cave in northern Iraq, between 850
and 700 BC, there were humid conditions in this
region (Sinha et al., 2019). This can explain the
rise of the Assyrian Empire as well as the increase
in population in the western region of Iran. It is
worth noting that the decrease in population in
the northwestern region could have been due to
the frequent attacks of the Assyrians, as many of
their attacks were carried out in this region
during this period, and the names of Persians
and Medes were mentioned for the first time in
Assyrian sources around 835 BC. Based on the
presented statistics, it can be assumed that
during this dry period (the 2.8 ka BP event), the
communities living in north central Iran
migrated to more favorable areas such as the
western region of Iran. Besides, it is possible that
the communities of the Gilan area have also
moved to more favorable areas such as the
southeast of the Caspian Sea. The paleoclimate
research of Lake Neor, Ardabil (Sharifi et al.,
2015) and Katalekhor Cave, Zanjan (Andrews ef
al., 2020) shows a dry event in this period. Then,
from about 750 to 650 BC, with a relative increase
in humidity, the climatic conditions improved.
After that, an extremely dry event is seen,
especially in the Kunaba Cave study around 600
BC (Sinha et al., 2019). Stagnation and decrease in
population in north central Iran, north and
northwest Iran is also evident at this time.
However, the number of sites in the central
Zagros increased in the Iron Age III (Fig. 2).

Conclusion

Investigating  the subsistence system,
demography, and distribution patterns of
ancient sites in cultural periods based on climatic
and environmental conditions is considered an
important approach in archaeology, which is still
very new in Iran. Human societies experienced
many dry and wet climatic oscillations in the Iron
Age, and in general, it can be said that this age
was very unstable in terms of climate and was
often associated with drought. Studying the

demography and distribution pattern of
cemetery and settlement sites in different phases
of this age showed that the 3.2 and 2.8 ka BP dry
climatic events both caused the population
decrease in some areas and probably caused
migrations. The effects of the 3.2 ka BP event are
visible in west Iran, but apparently, the
northwestern region has not been affected by this
climate change. In the northern region, it seems
that Gilan (southwest of the Caspian Sea) had a
better situation than Mazandaran and Gorgan
(south and southeast of the Caspian Sea). In the
north central Iran region, due to the dubiousness
of many relative chronologies, it is not possible
to provide accurate statistics regarding the
number of sites during the Iron Age II, but, after
the climatic stress of the 3.2 ka BP event, the
population of this area increased. In the Iron Age
III, the population of northwest Iran, and
southwest of the Caspian Sea and north central
Iran decreased, but the number of sites in the
west of Iran and the south and southeast of the
Caspian Sea increased. This situation may have
been caused by the effects of the dry event
(probably regional) with a peak of 600 BC,
evidence of which has been found in the
paleoclimate  proxies of northern Iraq,
northwestern Iran, and eastern Turkey. Finally, it
is worth mentioning that absolute dating and
revision of the relative chronology of Iran's Iron
Age sites are necessary for a more accurate
understanding of the cultural evolution of this
period, and in this regard, using high-resolution
paleoclimate research can be very fruitful.
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