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A large part of our information concerning the paleoenvironment and
Paleoclimate, past human activities, are coming from archived data
in the sedimentological layers. Diets regime, vegetation, climatic
situation and the causes of extinction of species, migration, and
settlement systems are that information can be extracted from the
Earth archive. Meanwhile, it is clear that not only is it possible to
obtain all this information by studying cultural materials. As a result,
the relatively new approaches of environmental archaeology and
geoarchaeology have been adapted from the geological sciences to
help archaeological problems. The task of these approaches is
collecting and analyzing information that helps better human
behaviors and tries to understand the processes between humans and
their environment. Like other parts of the archaeological research in
Iran developing rapidly, however, still using Advanced Techniques
are not comparable with Western countries. This paper provides an
overview of some of the most important geoarchaeological
approaches associated with examples, specifically during the late
Pleistocene. We have been trying to give a general picture of the
research that has been taken out in recent years on Iranian
geoarchaeological and environmental archaeology.
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Introduction

It is believed that archaeological research
without geoarchaeological studies is almost
impossible since the archaeological sites are
basically formed in geological settings. Among
the different environmental analysis approaches,
geology is important since it has strongly
influenced the relationship between human
activities and the environment.

The application of geology to solving
archaeological problems goes back to the
beginning of the 19th century (Hill, 2017). Some
researchers believe that geoarchaeology is the
application  of  geological  science to
archaeological questions. On the other side, some
indicate that environmental archaeology looks at
the relationship between humans and the
environment during ancient times. However,
geoarchaeology and environmental archaeology
include a large spectrum of extended disciplines
such as '"geomorphology", '"sedimentology",
"pedology", "micromorphology", "chronology",
"stratigraphy", "archaeobotany",
"zooarchaeology", "oceanography",
"paleoclimatology", "ecology", "landscape" and
"biology" (Pollard, 1999; Reitz & Shackley, 2012).

In this paper, we try to look at these different
disciplines and how they help archaeological
problems with more emphasis on the Palaeolithic
periods.

Geoarchaeology and Environmental
Archaeology in Iran

The history of applications of geology in
archaeology in Iran goes back to the de Morgan
in the different areas of the Iranian Plateau (De
Morgan, 1907) and Rieben in the Tehran Plain
(Rieben, 1955). However, it was Braidwood
during the late 1950s (Braidwood et al., 1961), that
used a wide range of environmental sciences
including geology, pedology, botanic, and
zoology for the Kermanshah Region in the
Zagros Mountains (including Northern Zagros
in Iraqi Kurdistan). During the same period,
several researchers have conducted a series of
successful investigations for the Palaeoclimatic
reconstruction of the Zagros Mountains based on
the Palynology of lakes Zeribar and Mirabad
(Van Zeist & Bottema, 1977; Van Zeist & Wright,
1963; Vita-Finzi, 1968, Wasylikowa, 1967).
Concerning the research on Pleistocene human
occupations, the pioneering work in the

Houmian Rockshelter in the Lurestan region
during 1969 can be named as the first
geoarchaeological study in Iran (Bewley et al.,
1984; Leroi-Gourhan, 1981). Besides these
studies, during the last decades, some Iranian
students and researchers from different
disciplines including geography, geology, and
sedimentology have joined the archaeological
teams for geoarchaeological studies.

Methods and Theories in Environmental
Archaeology and Geoarchaeology

During the long history of archaeological
research, archaeologists have learned that deep
knowledge of human behavior needed to
understand the environments surrounding
human settlements necessitated environmental
archaeology research. Moreover, the events that
happened to the sites after their abandonment
are called "site formation processes". The second
work is under the framework of Geoarchaeology.
Therefore, although many scholars believe these
two disciplines are completely the same, it can be
said that they are too close to consider them
separated. In general, we can distinguish the two
approaches of "environmental archaeology” and
"geoarchaeology". In this way, the first one deals
with human ecology in the past, the relationship
between human societies and their physical,
biological, and socio-economic environment.
However, geoarchaeology is the technique of the
discipline for analyzing and interpreting biota
(animal and plant remains) within the
depositional environment of the archaeological
site. It includes a variety of interrelating sub-
disciplines, including mainly geoarchaeology
(the study of soils, sediments, and
geomorphological features), zooarchaeology (the
study of animal remains), and archaeobotany
(the study of plant remains).

Laboratories Analysis for Environmental
Archaeology and Geoarchaeology

Since one of the main objectives of reconstruction
studies of human behavior during the
Pleistocene is directly related to the influence of
climatic conditions, many laboratories working
in environmental archaeology and
geoarchaeology have focused on paleoclimate
reconstruction methods. Among the most
important methods, are sedimentology (physical
and chemical approaches), micromorphology,
carbon/organic matter, stable isotopes (on soil
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and other proxies such as herbivore's teeth),
paleosol, magnetic susceptibility, microbiology,
palynology, and even  zooarchaeology.
Concerning paleoclimatic reconstructions by
sedimentology, one of the authors (S.H-G) in
2000, undertook a geoarchaeological study on
two geological sections associated with Middle
and Upper Palaeolithic remains in the
Kermanshah Region in the West-Central Zagros
Mountains. The project has resulted in the
reconstruction of several moistures and dry
periods comparable to Marine Isotope Stages 5 to
2 (Heydari, 1999).

Another research in the framework of
geoarchaeology has been conducted in Ghar-e
Boof cave in the southern Zagros Mountains.
This cave contains a large number of Upper
Palaeolithic remains in 4 geological layers
(Ghasidian, 2014). To wunderstand the site
formation processes, the team has applied
micromorphological research from different
parts of the Ghar-e Boof layer and the results
showed in the upper layers they faced natural
mixing but deposits in the lower layers were not
mixed (Schilt ef al. 2010). Recent work that can be
considered an almost complete example is the
Bawa Yawan rock shelter, which studies
geoarchaeology, zooarchaeology,
archaeobotany, and stable isotopes. It has been
done to restore environmental conditions
(Heydari-Guran et al., 2021).

In addition to the named methods above,
nowadays the Geographical Information System,
more than at any time, is used by archaeologists.
This method is an important tool for organizing,
categorizing, and analyzing materials in
archaeology including environmental factors
and archaeological finds.

Conclusion

Although  using  geoarchaeological  and
environmental archaeology methods in Iranian
archaeological research was too late, during the
last decades, applying these disciplines has
extensively made progress in archaeological
surveys and excavations. However, they are still
at the beginning stage of sampling, and still, a
strong analysis of the material is at the beginning.
The authors believe that the biggest problem is
the lack of this field of study in the educational
system  within Iranian institutions and
universities resulting in the lack of professionals.
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