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Abstract

In geoarchaeology, a complete and accurate understanding of ancient
records can be obtained by identifying and examining the sedimentary
content and stratigraphy of archeological layers and materials. This study
presents the results of geological studies in Kharashk ancient area site,
which aims to provide a general understanding of the local geology of
the area, and in particular an awareness of Quaternary alluvial deposits;
these deposits also forms surface deposits in the Kharashk ancient site.
For this purpose, samples were taken from sedimentary units to determine
the mineralogical composition of the sediments and their sedimentological
characteristics. In addition to the study of fine-grained alluvial deposits,
the final part of this study is devoted to thick deposits of consolidated
gravelly sediments located in the lower part of the Kharashk River near
its connection with the Sefidroud River, which describes the history of
the Kharashk River developments and shows the tectonic and hydrologic
changes in the region. The bedrock of Kharashk archaeological site is
the volcanic rocks of Karaj formation that its outcrops can be seen in
the eastern part of the ancient site of Kharashk, which is represented by
conglomerates with morphological and erosional features. The ancient
site is located on terraces and high-altitude ancient alluvial fan - hillslope
sediments. Cultural and biological evidences on the surface deposits of
Kharashk site are composed of pottery, charcoal, and gastropods shell.
Small pottery fragments are founded in the alluvial deposits which their
position within the sediments is largely orthogonal, indicating their insitu

nature.
Keywords: Geoarchaeology, Alluvial Deposits, Mineralogy, Kharashk
Ancient Site, Gilan.
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Introduction

Geoarchaeology is a new and interdisciplinary concept that studies the past
of human history using geological methods. In geoarchaeology, a complete
and accurate understanding of ancient records can be obtained by identifying
and examining the sedimentary content and stratigraphy of archeological
layers and materials. Geology has been available to archaeologists over the
past two decades as a basic tool for reconstructing ancient environments
and understanding the long-term climatic and anthropogenic conditions
and interactions of pre-historic human and surrounding environments.
These studies are particularly influential in understanding the Pleistocene
and Holocene archaeological and geological backgrounds and materials.
Meanwhile, geoarchaeological studies of Iran are practically linked
to Paleolithic observations and exploration and the use of geological
methods such as sedimentology to describe the details of ancient records
in caves and rock shelters. Geoarchaeology is an interdisciplinary specialty
between geological sciences and archeology that examines the role of
geological factors in the formation, continuation, and weakening of ancient
settlements. In this field, techniques and methods common in earth science
such as aerial photography and satellite imagery, sampling, microscopic
studies, chemical analysis, etc. are used to solve archaeological problems.
On the other hand, often referred to as archaeology, archaeological data
are used to solve geological problems, particularly in relation to dating
of Quaternary deposits, ancient seismological studies, and ancient
mining. Large-scale archaeologists study most of the natural landforms
and anthropogenic structures and small-scale archaeologists study the
soil, natural sediments, and anthropogenic deposits. Archaeo-geology
also occasionally covers other interdisciplinary studies such as pottery
petrography, ancient mineralogy, ancient metallurgy, dating, etc. and so-
called archacometry.

Mineralogical composition analyzes for sediments formed at different
time levels are used to create morpho-stratigraphy units. Mineralogical
and petrographically studies are used to determine the nature and origin
of sediments as well as sediment transport conditions along the drainage
networks and are also useful tools for determining relative dating. In
order to study the lithological composition of volcanic outcrops in the
eastern mountains of Kharashk ancient area and to compare it with the
composition of surface deposits of Kharashk area, one sample of volcanic
rocks was taken for microscopic studies. To study the mineralogical

and textural properties of the sediments, one sample was taken for thin



N\

0 E' "‘2 “a
){’g - .U’Uﬁ{ Vol. 12, No. 34, Autumn 2022

/

section microscopic studies of surface sediments of Kharashk site. In the
laboratory, thin sections were studied by polarizing microscopy in two
polarized (PPL) and cross (XPL) light modes to determine the shape and
type of sediment samples.

Identified Traces

This study presents the results of preliminary geological studies in Kharashk
ancient site area, which aims to provide a general understanding of the local
geology of the area, and in particular an awareness of Quaternary alluvial
deposits; these deposits also forms surface deposits in the Kharashk ancient
site. Other purposes of preliminary geological studies in the ancient site area
have been the identification of alluvial deposits of Kharashk river tributary,
which crosses the margin of Kharashk ancient site and rural of the same
name; the alluvial deposit has been compared with similar sedimentary
deposits at the surface of the ancient site and elsewhere. In addition to
the study of fine-grained alluvial deposits, the final part of this study is
devoted to thick deposits of consolidated gravelly sediments located in the
lower part of the Kharashk River near its connection with the Sefidroud
River, which describes the history of the Kharashk River developments
and shows the tectonic and hydrologic changes in the region.

The geomorphology of the studied area is mainly composed of low
ridges, whose surface is often hidden under forest vegetation. The density
of vegetation on the ridges is not the same in all places; So that some parts
have almost no vegetation. Parts without vegetation are often seen at the top
of natural ridges and on steep slopes, which seems to have been caused by
several factors such as the windy upper part of the ridges, slope movements
and loss of soil cover, as well as deforestation activities by humans. The
ancient site of Kharashk is located on high terraces and alluvial fan
sediments (Qt1). The alluvial deposits of the surface of Kharashk site are
mainly fine-grained sand sediments, with small to relatively large gravel
fragments scattered in its context. The type of gravel fragments in these

sediments are mainly volcanic rocks and tuff.

Conclusion

The bedrock of Kharashk archaeological site is the volcanic rocks of Karaj
formation that its outcrops can be seen in the eastern part of the ancient site
of Kharashk, which is represented by conglomerates with morphological
and erosional features. The ancient site is located on terraces and high-
altitude ancient alluvial fan - hillslope sediments. Cultural and biological
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evidences on the surface deposits of Kharashk site are composed of pottery,
charcoal, and gastropods shell. Small pottery fragments are founded in
the alluvial deposits which their position within the sediments is largely
orthogonal, indicating their insitu nature.

Charcoal inclusions are observed in the form of small to relatively large
fragments with non-uniform distribution within the sediments, whose size
varies from 2 mm to 2 cm. Charcoal fragments can be of cultural origin or
entered into sediments as a result of natural fires. Traces of gastropod shells
can be identified in the form of small pieces to semi-healthy and healthy
shells and within sediments. Occurrence of gastropod shell fragments in
the sediments partially confirms their transport as a result of sedimentary

processes and their unstable nature.
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Fig. 3. Geological map of Roodbar Township
(from 1:250000 scale of Qazvin - Rasht) that -
Kharashk ancient site is shown (Authors, r—— i
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Fig. 4. The state of geomorphology and
vegetation in the western part of Kharashk
site, which shows the parts with low density
of vegetation in the upper level of the heights
and in the place of steep hillslopes (Authors,
2021).
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Fig. 5. A view of outcrops on the eastern
hillslopes of the Kharashk ancient site
(Authors, 2021).
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Fig. 6. Breccia along the fault surfaces
in volcanic rocks located in the eastern
elevations of Khorashk site (Authors, 2021).
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Fig. 7. a) View of plagioclase microlites
in microlithic-glass paste. b) Cavity filled
with chalcedony, carbonate and chlorite. c¢)
Carbonation of plagioclase and carbonate
patches in the texture d) chlorite, siliceous
carbonated ferromenesine mineral
2021).
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Fig. 8. A view of alluvial-cultural deposits on
the surface of the ancient site of Kharashk
(Unit Qt1) (Authors, 2021).
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Fig. 9. a) General view showing fine grains
of feldspar, quartz, and opaque minerals in
the fine to very fine sand range in the sample.
b) Close-up of plagioclase and quartz grains
next to each other. ¢) Pyroxene grain with
feldspar. d) View of a hornblende crystal with
a distinct green color under PPL light. e) An
image of a fragment of igneous rock. f) Fossil
fragment with opaque ore grains in PPL light
(Authors, 2021).
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Fig. 10. A view of alluvial fine-grained
sediments (with a depth of approximately
1 meter) near the current bed of Kharashk
River (Authors, 2021).
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Fig. 11. a) General view showing fine opaque
mineral grains (or organic matter particles)
along with sand-like quartz grains in the
sample. b) A view of a fragment of plagioclase
with distinct zoning. ¢) A view of a fragment
of igneous rock in PPL light. d) A view of a
fragment of metamorphic rock. e) plagioclase
mineral with opaque mineral grains. f) view
of pyroxene, carbonate and biotite grains
(Authors, 1400).
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Fig. 12. A view of fine-grained alluvial
deposits in the sedimentary unit located in
the lower part of Kharashk village, where
rounded gravel fragments can be seen at its
base (Authors, 1400).
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Fig. 13. a) General view showing feldspar
grains, quartz and opaque minerals (or
organic components) in cross-section. b)
Image of an epidote grain. ¢) Tourmaline with
carbonate fragments. d) A view of an angular
piece of plagioclase. e) A view of small to
large fragments of carbonate in the sample.
) A view of a fragment of igneous rock that is
partially carbonated (Authors, 1400).
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Fig. 14. Consolidated gravel deposits in the
lower parts of the eastern bank of Kharashk
River (Authors, 1400).
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Fig. 15. Channel filled by fine-grained slope
alluvium suspended in the upper level of
conglomerate deposits (Authors, 1400).
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Fig. 16. Displaced fragments of pottery with
a near-vertical position in the sedimentary
deposits of the Kharashk area (Authors,
1400).
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Fig. 17. The presence of charcoal fragments
in the alluvial sediments of the surface of
Kharashk area (Authors, 1400).

LSl Buoo SO 3 (2 A sl B
Thow (sigmty SOAAGS 09yd (g95wld)

(o0 (BU5,K) abge
Fig. 18. A view of a gastropod shell in the
sedimentary deposits of the surface of the
area (Authors, 1400).
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1. Archeological geology
2. Archaeometry

3. Morpho-stratigraphy
4. Landscape archeology
5. Discoidal

6. Flood-plain deposits
7. Aggregational

8. Uplift

9. Degradational

10. Gastropod
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