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Tablel: Geographical location of sampling stations in artificial salt pond and the Odleh Creek

Location Station N E

Odleh Creek st1 30° 27°29.2" 49°09 21.5”
Entrance of the sewer St2 30 °30'48.5" 49°09°29.5”
Before pumping water St3 30 °30 55.8” 49 ° 09 30.0"
Pool number one St4 30°31'11.0" 49°09° 34.1"
Pool number one St5 30 °31°4.50” 49°09° 21.2"
Pool number two St6 30°32°28.1" 49°07 555"
Pool number two St7 30°32° 135" 49°07 2.20"
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Table 2: Classification of water quality based on ecological indicators (Borja and Muxika, 2005)

Shannon Species richness AMBI Ecological situation
>4.8 >60 0-1.2 Very good
3.6-4.8 45-60 2.1-3.3 Good
2.4-3.6 30-45 3.3-43 moderate
1.2-2.4 15-30 43-55 Fairly poor
0-1.2 0-15 5.5-7 Poor
AMBI= (0xGI%)+ (1.5x GIPA)+ (3 x GIIPo)+(4.5x GIT%)+ (6 x G%)
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Table 3: The list of different groups and species of macrobenthos identified in Odleh Creek and petrochemical salt

production ponds in Mahshahr 2023-2024

Phylum Class Order Family Genus Species Abunde;nce

(N/m2)

Phyllodocida Nereididae Nereis Nereis persica 2684

Phyllodocida Glyceridae Glycera Glycera sp 924

) Polychaeta . .

Annelides Sabellida Sabellidae Sabella Sabella sp. 2156
Cossuridae Cossura Cossura sp. 11836

Clitellata Lumbriculida Lumbriculidae Lumbriculus 3300

. . Gammarus

amphipoda Gammaridae Gammarus troglomorphus 1672
Malacostra Tanaidacea Kalliapseudidae  Kalliapseudes kalliapseudes sp. 11220

Arthropod ca Decapoda Sesarmidae Episesarma Episesarma sp. 1804
a Hexapodidae Hexapus Hexapus bidentatus 1188
Diptera Chironomidae Chironomus chironomus sp. 8052

Insecta
_ Pupa 3520
chironomidae
Cardiida Tellinidae Tellina Tellina 308
emargiginatus
Bivalvia Venerida Veneridae Venus Venus sp. 660
Mollusca Mytilida Mytilidae Brachidontes Brachldqqtes 1100
variabilis
Gastropoda Caenogastropo Potamididae Cerithideopsil Cerl_thldeopsnla 484
da la cingulata
Mollusca
5%
Insecta Polychaeta

23%

Crustacea
31%

Oligochaeta
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Figure 1: Percentage of abundance of different macrobenthic groups in sediments in Odleh Creek and petrochemical

salt production ponds in Mahshahr 2023-2024
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Figure 2: The abundance of macrobenthic groups identified in different stations and seasons in Odleh Creek and
petrochemical salt production ponds in Mahshahr 2023-2024
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Figure 3: Abundance of different macrobenthic groups in the studied stations in Odleh Creek and petrochemical salt
production ponds in Mahshahr 2023-2024
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Figure 4: The trend of changes in the values of macrobenthos biological indicators in different stations in Odleh Creek
and petrochemical salt production ponds in Mahshahr 2023-2024
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Figure 5: The trend of changes in the average percentage of organic matter and silt-clay in the sediments of different
stations in Odleh Creek and Mahshahr petrochemical salt extraction ponds 2023-2024 (unlike letters indicate a
significant difference between the stations in each season (P<0.05) (MeanzSD)
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Introduction

Mahshahr port is considered to be a strategic and economically important port among the ports of Iran,
which is connected to Musi Creek and then the Persian Gulf through the tributaries of the Creek (Jafarian
Moghadam et al., 2018). The salt ponds of the petrochemical complex, designed for salt extraction from
seawater, inadvertently allow a variety of aquatic animals in their larval stages from Creeks to enter during
the dewatering process. These creatures face challenging and stressful living conditions characterized by
high salinity, intense evaporation, and insufficient water flow. The relationships between macrobenthos
and natural environmental factors can be used to describe natural and artificial habitats and create basic
knowledge that enables the detection of their spatial and temporal changes (Sule et al., 2024). There was
limited information regarding the biotic and abiotic characteristics of salt ponds and Odleh Creek
(Dehghan Madiseh et al., 2009; Heydari et al., 2021). To gain a more thorough and ongoing understanding
of the region's condition, a detailed study was deemed necessary to assess biological parameters. This
research aims to evaluate the health status of the community structure in salt extraction ponds and Odleh
Creek, which serves as the sole source of water supply.

Methodology

Seven stations were selected in the Odleh Creek and salt extraction ponds No. 1 and 2. Sampling at the
selected stations was conducted seasonally from May 2023 to April 2024. Sediment samples were
gathered for macrobenthos identification, grain size analysis (GSA), and total organic matter (TOM)
assessment, utilizing a van Veen grab with a coverage area of 0.0625 square meters. The total organic
matter was determined using the combustion method, and sediment granularity was evaluated using the
wet sieving technique (Buchanan, 1984). This study utilized the identification and counting of
macrobenthos to evaluate the biological health of the target area, along with ecological indicators such as
Shannon diversity, Margalef richness, Simpson's dominance, and AMBI index.
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Results

As one moves away from the Creek and toward pond number 2, there was a noticeable increase in the
levels of organic matter and silicate-clay. This study involved the isolation and identification of 50,908
individuals from three macrobenthic groups across four sampling seasons at seven designated stations in
the Odleh Creek and Mahshahr salt ponds. The polychaetes were the most prevalent, comprising 17,600
individuals, while the mollusks were the least abundant, with only 2,552 individuals identified. Stations 1
and 2 showed the greatest density of crustaceans. At station 6, mollusks were the most abundant group,
whereas station 7 was primarily dominated by insects. In the other stations, polychaetes were the most
common. The total abundance of macrobenthos at different stations revealed that station 1 had the highest
levels in the summer, whereas stations 4, 5, and 6 recorded the lowest levels during the winter.

The results of this study showed that from Odleh Creek station to the stations located in the salt extraction
ponds, the abundance of macrobenthos, and the indices of diversity and richness of species exhibited a
decreasing trend, while the dominance index exhibited an increasing trend. Station 2 showed the highest
Shannon diversity index and species richness, whereas station 7 had the lowest values. Conversely, the
dominance index peaked at station 7. AMBI biological index values in the studied stations during the
sampling period ranged from 0 to 4.18. In the analysis of the AMBI index at the Odleh Creek stations,
station 3 exhibited a moderate level of pollution, while the other stations demonstrated low pollution
levels. The calculation of this index was not possible at stations 6 and 7 due to the extremely low diversity
of macrobenthic groups. Consequently, severe pollution conditions are anticipated at these stations based
on this index.

Discussion and conclusion

The findings of this research, along with the examined biological indicators, indicate that the benthic
communities at the stations prior to the ponds exhibit low to moderate levels of pollution. In contrast, the
stations within the ponds demonstrate moderate to severe pollution. The rise in organic materials in the
sediment, along with a decline in the density and diversity of benthic organisms at the stations within the
salt pond, can be attributed to the unique characteristics of the salt pond's structure. Factors such as high
salinity, reduced water levels due to evaporation, lack of water currents for oxygen exchange, and the
accumulation of decomposing animals and plankton are more pronounced in these areas compared to the
Odleh Creek stations. In line with this research, the studies conducted by Dehghan Madiseh et al. (2009) in
the Odleh estuary found that the levels of indicators were comparable to those observed in the current
study, indicating a low level of pollution. However, the abundance of benthic organisms was greater than
what was reported in the present study (Dehghan Madiseh., 2009).

Overall, the variations in the diversity and density of macrobenthos in artificial salt ponds appear to be
linked to elevated salinity levels and the presence of organic matter in the sediment. Both factors play a
significant role in influencing benthos. Implementing effective management strategies, such as drying the
pond beds, establishing water channels, and dredging can help eliminate the remains of deceased animals
and plants in the ponds. This will enhance the living conditions for the aquatic life inhabiting these salt
ponds.
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