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Article Info ABSTRACT
Article type: This study investigated the effects of bottom trawling on the distribution, abundance,
Research Article and diversity of benthic communities in the western shrimp fishing area (Liffe—Busif)

along the coast of Khuzestan Province, Iran. Ten sampling stations were selected, and
benthic communities were sampled during two periods in 2017: early September,
during the shrimp fishing closure period, representing the pre-trawling condition, and
late November, during the shrimp fishing season, representing the post-trawling
condition. Benthic organisms were collected using a Peterson grab sampler with a
sampling area of 225 cm?. Physicochemical parameters, including temperature, pH,
salinity, and dissolved oxygen, were measured concurrently. Benthic community
structure was assessed using the Shannon—Wiener, Simpson, Evenness, and Margalef
indices. A total of 64 taxa (genera and species) were identified during the pre-trawling
period, compared with 47 taxa during the post-trawling period. Mean benthic density
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Keywords: was higher before trawling and declined following the trawling season. One-way
Bottom trawling, ANOVA revealed significant differences in the mean abundance of benthic
Amphipholis squamata, communities among stations and sampling periods (p < 0.05). The echinoderm
Benthic Qommunistes, Amphipholis squamata was the most abundant taxon recorded. Polychaetes,
Shannon index, echinoderms, and arthropods exhibited higher abundances before trawling, whereas
Khuzestan Province Coast. most major taxonomic groups, particularly arthropods, showed marked declines after

trawling. In contrast, mollusks exhibited a slight increase in abundance during the post-
trawling period. Based on the Shannon—Wiener index, the ecological quality of the
studied stations ranged from poor to very poor following the trawling period. Overall,
the findings indicate that bottom trawling was associated with substantial changes in
the abundance, composition, and diversity of benthic communities, with dissolved
oxygen and temperature also contributing to observed patterns in benthic community
structure.
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EXTENDED ABSTRACT

Introduction

Bottom trawling is one of the major anthropogenic disturbances affecting shallow marine
ecosystems. The physical disturbance caused by trawl gear can alter sediment structure and
biogeochemical processes and damage habitats supporting benthic organisms (Linsy et al.,
2025). Trawling has been associated with reductions in the abundance and diversity of benthic
communities, particularly among large-bodied and disturbance-sensitive species (Bradshaw et
al., 2024; Porz et al., 2024; Zhang et al., 2024). Sediment disturbance can also alter
biogeochemical cycling of carbon, oxygen, and nutrients and shift community composition
toward disturbance-tolerant taxa while reducing the abundance of sensitive species. Repeated
trawling may further delay benthic habitat recovery and increase the time required for
ecosystem regeneration (Bradshaw et al., 2024). The removal of bioturbating organisms can
disrupt energy and material transfer within sediments, potentially reducing organic matter
stocks and ecosystem functional diversity (Porz et al., 2024). In addition, sediment disturbance
associated with trawling can mobilize previously stored carbon and reduce its long-term
retention, potentially contributing to CO: emissions (Zhang et al., 2024). Despite these
documented effects, information on the short-term response of benthic communities to shrimp
bottom trawling in the western shrimp fishing area (Lifih—Busayf) along the coast of Khuzestan
Province is limited. Therefore, this study aimed to assess changes in the abundance,
composition, distribution, and diversity of benthic communities before and after the shrimp
trawling season and to examine their relationships with selected physicochemical
characteristics of the environment.

Materials and Methods

Benthic community sampling was conducted at 10 stations along the coast of Khuzestan
Province, Iran. Sampling was performed during two periods in 2017: early September, during
the shrimp fishing closure period, representing the pre-trawling period, and late November,
during the shrimp fishing season, representing the post-trawling period. Sampling locations
were recorded using GPS. Benthic organisms were collected using a Peterson grab sampler with
a sampling area of 225 cm?. Samples were preserved in 96% ethanol, washed through a 500-
um sieve, and stained with rose bengal solution (1 g/L) for 45 min to facilitate organism
detection. Benthic organisms were identified to the lowest practical taxonomic level using
stereomicroscopy and taxonomic identification keys (Hosseinzadeh et al., 2001; Debruyne,
2003; Al-Yamani ef al., 2012). Water and sediment-associated environmental conditions were
characterized using measurements of temperature, pH, salinity, and dissolved oxygen. Benthic
community structure was evaluated using the Shannon—Wiener, Simpson, Margalef, and
Evenness indices. Data processing, graphical analyses, and statistical analyses were performed
using Microsoft Excel 2010 and SPSS version 21. One-way analysis of variance (ANOVA)
was used to evaluate differences in benthic abundance among sampling stations and between
sampling periods.

Results
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A total of 64 benthic taxa (genera and species) were identified during the pre-trawling period,
compared with 47 taxa during the post-trawling period. Mean benthic abundance declined from
347 individuals m™? before trawling to 200 individuals m™ after trawling. One-way ANOVA
indicated significant differences in benthic abundance among sampling stations and between
sampling periods (p < 0.05). The echinoderm Amphipholis squamata was the most abundant
taxon recorded during the study. Polychaetes, echinoderms, and arthropods generally exhibited
higher abundances during the pre-trawling period. Following the trawling period, most major
taxonomic groups showed declines in abundance, with the most pronounced reduction observed
among arthropods. In contrast, mollusks exhibited a slight increase in abundance after trawling.
The Shannon—Wiener index indicated that the ecological quality of the studied stations ranged
from poor to very poor during the post-trawling period.

Conclusion

The results indicate substantial short-term changes in benthic community structure following
the shrimp trawling period. Before trawling, dominant benthic taxa exhibited relatively uniform
distributions across the study area, whereas after trawling, rare and less widely distributed taxa
showed a more patchy distribution pattern. Mean benthic abundance decreased by
approximately 42%, from 347 to 200 individuals m2, while taxonomic richness declined from
64 to 47 taxa. These changes were accompanied by reductions in the abundance of polychaetes,
echinoderms, and particularly arthropods, whereas mollusks showed a slight increase. The
observed decline in benthic abundance may be associated with physical disturbance of the
sediment and reduced recruitment and settlement success. Increased turbidity generated by
trawling, particularly over muddy substrates, can interfere with larval locomotion, swimming,
orientation, and settlement by increasing the exposure of larvae to suspended sediment particles
(Jones et al., 2019; Hiddink et al., 2022). Changes in sediment characteristics and organic
matter may also contribute to shifts in benthic community composition. For example, the
observed decline in polychaete abundance may be related to changes in organic matter
conditions, given the reported relationship between polychaete abundance and sediment organic
matter (McLaverty et al., 2024). Overall, the findings suggest that shrimp bottom trawling is
associated with measurable short-term alterations in the abundance, richness, distribution, and
composition of benthic communities in the western shrimp fishing area of Khuzestan Province.
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® ® ® ® * ® beccarii Rotaliidae Globothalamea  Foraminifera
Actiniaria gen
° ® sp. Anthozoa Cnidaria
. Leiochrides sp. ¥
° Notomastus sp. ¥
Parheteromastus
tenuis Capitellidae o
Capitella
capitata z
Capitellethus sp. v
° ° Cossura candida Cossuridae A
Cossura
longocirrata A
° Euclymene sp. Maldanidae Ve
Polyophthalmus
5p. N
Paralacydonia
sp. Paralacydoniidae W
Levinsenia
gracilis Paraonidae WY
® Tauberia sp. Y
Orbiniella sp. Orbiniidae Vo
Bhania sp. Chrysopetalidae \
Ophiodromus
bunbuku Hesionidae W
Ophiodromus
° latifrons A
Nereis sp. Nereididae 1
Ceratonereis
mirabilis v
Perinereis
nuntia A
Glyceridae
° Glycine sp. vy
Glycera
° tridactyla vy
Bathyglycinde
5. ¥
Goniada
maculata Goniadidae o
Aglaophamus
° sp. Nephtyidae 7
Nephtys
° tulearensis vy
Nephtys
mesobranchia YA
Nephtys glabra v
Paramphinome
Jeffreysii Amphinomidae v
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Lumbrineris Lumbrineridae
® latreilli vy
o . Nino pulchra "
. . Tharyx sp. Cirratulidae vE
Ciriformia sp. a
o N Cirratulus sp. v
Ctenodrilus sp. Ctenodrilidae Y
Sternaspis Sternaspidae
* scutata YA
Magelona Magelonidae
° cornuta ¥4
Prionospio Spionidae
° aucklandica ¥
Phascolionidae Sipunculidea Sipuncula
* Phascolion sp 1 A
Phascolion sp 2
. ¥y
1 j . Tkedi
o keda pirotansis edidae Gastropoda Mollusca v
R Bittium sp. Cerithiidae ¥
Glossaulax Naticidae
° didyma Yo
Calyptraea
° pellicula \ig
Hypermastus Eulimidae
° ® epiphanes v
. o Niso venosa Nassariidae A
Nassarius
° albescens A
. Heliacus sp. Architectonicidae 8-
Syrnola brunnea Pyramidellidae ”
L]
o o Syrnola acta ay
Truncatella Truncatellidae
° ° ° ° ® subcylindrica oy
Truncatella
® marginata o¥
Ethminolia Trochidae
° ° degregorii Bivalvia 0
Corbula Corbulidae
° ° zuleolosa o7
. Ervilia sp. Semelidae oY
. . Syndesmya sp. A
. . . . Tellina sp. Tellinidae M
Tellina
* ® ° ° ® arsinokensis -
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. . . . . Timoclea spl Veneridae Bivalvia Mollusca £\
° ° ® ° Timoclea sp2 al
Anomalocardia
° ° ° ° squamosa al
° Dosinia sp. al
° ° ° ° Laternula creccina Laternulidae 78
° ° ° ° Laternula sp. e
° Phaxas pellucidus Pharidae 4l
® ® ® Cadulus euloides Gadilidae A
° ° ° ® Ampelisca sp. Ampeliscidae Malacostraca Arthropoda A
° ° ° ° ° ° ° Ampelisca lobata A
° ° ° Microphatis blachei Isaeidae A
° Cheirophatis sp. vy
® Urothoe elegans Urothoidae v
° ° * Urothoe varvarini ¥
® ° * Ceradocus spinicauda Hadzioidea Vo
° Netamelita cortada A
® ® ® ® * Apsuedes sp.female Apsuedae v
° ° * Apsuedes sp.male VA
. . Gigantapseudidae Gigantapseudidae va
° ° Apanthura sandalensis Anthuridae A
® ® ° ® Gnathia sp. Gnathiidae M
° ° ° ° Callianassa sp. Callianassidae Ostracoda AY
. Ilyoplax sp. Doliilidae AY
° ® Leuroleberia sp. Cylindroleberididae AY
° Euarsiella sp. Sarsiellidae Ao
. . Amphiophis squamata Amphiuridae Echinodermata AP
® ° ° ° ° ° ° Amphiophis sp. AY
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