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Table 1. Morphometric characteristics of Lake Chegarman
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Fig. 1. Stratigraphic column of Lake Chegarman cores
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Table 2. Radiocarbon age data and calibrated age in the Abzaloo Wetland (Darvishi Khatouni et al., 2019), about 10

kilometers away from Lake Chegarman
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Fig. 2. Age-depth model and sedimentation rate for the sediments of Lake Abzaloo (Darvishi Khatouni et al., 2019),

about 10 kilometers away from Lake Chegarman.
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Fig. 3. Electron microscope image of gastropods, a-Ecrobia Truncata, b- Bithynia tentaculata, c-Viviparus, d-

Physafontinalis
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Table 3. Biological remains at different depths of the sedimentary sequence of Lake Chegarman
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Fig. 4. Microscopic image of shell remains in sediment core of the bed of Lake Chegarman, a) Shell remains 10-20 cm, b) Shell
remains 60-70 cm, c¢) Shell remains 100-110 cm, d) Shell remains 150-160 cm, e) Shell remains 300-310 cm, f) Shell remains
450-460 cm, g) Shell remains 540-550 cm, h) Shell remains 620-630 cm, i) Shell remains 670-680 cm.
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Fig. 5. Reported dry and wet periods in the Zagros border lakes during the Holocene; Mirabad (Stevens et al. 2006),
Zaribar (Magsoudi et al. 2014), Hashilan (Azizi et al. 2017; Safaei-Rad et al. 2014), Gohar (Akbari et al. 2016), Abzalu
(Darvishi Khatouni et al. 2019), Arjan (Sadat Hosseini et al. 2016), Parshan (Davoudi et al. 2014), Maharlu (Jamali et

al. 2009; Lak 2007).
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Abstract

The studied area is located in the northeast of Khuzestan province and in the range of the folded Zagros
highlands and is located in the sub-unit of Izeh in geomorphological division. Investigating the history
of sedimentation, paleoclimate changes and identifying dry and wet periods in the late Holocene period
is the subject of this research. In this research, an intact sedimentary core with a depth of 720 cm was
taken from the bed sediments of Chegarman Lake by hand corer. Sedimentary facies were identified
based on the texture, structure and size of sediments, organic matter, color, plant and animal remains,
and other macroscopic components. According to the sedimentological studies, type of biological
remains, the climatic and environmental changes of the region was investigated. According to previous
studies (Darvishi khatooni et al., 2019) in this sedimentary-structural zone, the sedimentation rate is
about 1.4 mm per year. But the sedimentation rate is different for different depths and times. In the
studied sedimentary sequence, at least two wet periods, from about 4000 to 3100 (BP) and 1250 to 200
(BP) and two dry periods about 4500-4300 (BP) (warm and dry) and about 3100 to 1250 (BP) (cold and
dry) were identified during the late Holocene (last 5000 years). The most severe dry period, the dry
period about 4500-4300 (BP), occurred at the beginning of the late Holocene. The dry period appeared
suddenly in the region and ended gradually, and the wet periods started gradually and ended suddenly.
Dry periods have appeared in the region great and shorter than wet periods.

Keywords: Climate changes, Izeh subzone, Sedimentary core, Sedimentology, late Quaternary

Introduction

Lake basins have spatially and temporally
index patterns and represent valuable maps
of physical and chemical history. According
to this point, that direct survey of climate
changes has only been available as
machinery in the past few decades, so paleo
climatic changes indexes can give a better
understanding of climate changes in the past
era and its causes. Lake sediments have an
extraordinary potantial to record climatic and
environmental events with high sensitivity
and resolution amounts. Therefore, lake
sediments can be considered as regions for
detecting paleo environments. Chegarman
Lake formed in the northeast of Khuzestan
province on the hillsides of folded Zagros
and under the Izeh unit in a pit. This study
has been tried to by Sedimentary analyze,
identification of sedimentary facies, and
identification of sedimentary environments
and changes of these environments set to the

reformation the climatic and environmental
conditions of Chegarman wetland in the Late
Holocene.

Methods and Findings

The steps of this research include book
studies, field works, laboratory works,
statistical data processing and then
interpretation and conclusion. To investigate
the paleoclimate and conditions of the
sedimentary  environment, one intact
sediment cores with a maximum depth of 7.2
m collected with using Awuger corer.
21sediment samples were selected for
biological remains studies. Granulation
made possible to study the biological
remains in the sediments and were used to
reconstruction of the paleoclimatic and
environmental conditions. Which led to the
reconstruction of climatic conditions,
sedimentary environment and Lake water
level fluctuations.
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Results and discussion

In the studied core, major sedimentary facies
identified. Facies often contains clay, silt,
gravel, and interstitial sediments along with
vegetation and shell fossils which in most
cases frequency and interference in the
mentioned sediments are often seen.
Changes were in particle size between clay to
gravel due to process type changes,
environment's energy and river input's
amounts and sediment color variations
concerning  sedimentation  conditions,
presence of organic matter, pH amount,
salinity and temperature variations, and
drought occurrence, throughout the cores.
Two wetland sedimentary and alluvial
environments identified. According to the
Chronology, the average sedimentation rate
in the Chegarman wetland is 1.4 mm / year,
which this amount is different for various
depths. Due to the type of sediments, the high
level water period of the Chegarman wetland
has been established between 1250 and 250
years ago. The study of the facies sediments
of the wetland bed shows that climate change
occurred gradually (not suddenly) about
1250 years ago and this trend has taken at
least 300 years. The relatively dry and cold
period lasted about 1850 years from 3100
years to 1250 years ago and is confirmed
with the reported dry periods in the Maharlou
Lake about 1800 years ago, in the Mir Abad
Lake about 1500 years ago and in the Urmia
Lake between 2500 and 1500 years ago.

From 4000 years ago to about 3100 years
ago, stable and slow wetland conditions was
prevailed. The conditions for creating a
peatland environment have been provided in
the wetland and were associated with
increasing the amount of organic matter,
vegetation and shell fossils and consequently
increasing sedimentation rate. This period
which lasted for about 900 years, has been
accompanied by  extremely  humid
conditions, high groundwater level and
activity of springs in the region. The
existence of light brown mud, indicates a dry
period. This dry period shows suitable
approximate conformity with a dry event of
4200 years ago in the northern hemisphere.
This period in the studied region appeared
with at least 100 years of temporal delay
(4300-4500 BP). At the depth of 6.9 to 7.2
meters, the presence of brown muddy
sediments along with coarse-grained
sediments in the size of sand, pebbles and
rubble indicates the environment of the
alluvial fan that entered the lake.

Conclusion

According to the results of in the Chegarman
wetland, at least 2 periods with humid
climate and at least 2 dry periods during the
Late Holocene were identified. Dry periods
appear more suddenly, large and shorter than
humid periods in the region. Gradually lead
to from very dry periods to semi-arid, semi-
humid, and eventually humid periods.



