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ABSTRACT

Planktonic crustaceans are of specific importance in energy transfer due to their location in the middle links of
the food chain of aquatic ecosystems. Therefore, they directly affect the abundance and diversity of the higher
categories of the food pyramid, especially stocks and fishery resources. In this study, the impact of a tidal cycle
on the zooplanktonic Crustacean ecosystem in the estuarine Bahmanshir River (Northwestern Persian Gulf) was
studied. Our samples were collected during the spring of 2018 by plankton net with mesh sizes of 100 pum.
Samples were taken at 5 stations to have a tidal effect on the abundance of zooplankton, approximately from
8:00 to 18:00 every two hours. In general, 72 species belonging to 28 families related to 3 groups of crustaceans
named Cirripedia, Cladocera, and Copeoda were observed. The highest percentage of relative abundance was
related to Cladocera with 35%, which was caused by the abundance of Daphnia mendotae. The highest diversity
(Shannon index = 2.71 + 0.04) of copepods was revealed to be caused by the large number of species at station
5 (near the mouth of the Bahmanshir River). Most species among the families belong to the Acartiidae family,
which has 10 species of Acartia. The results of PCA analysis showed that among environmental factors, salinity
has a direct effect on the total density, density of Harpacticoida and Calanoida, in the first component. The tides
appear to significantly affect the density and types of planktonic crustaceans during the mentioned springtime
periods. Our results showed relatively strong influence of the tidal cycle on the spatial pattern of Copepod
assemblages in the study area. This study may be useful for future biological monitoring and seawater salinity
intrusion into rivers in the northwest of the Persian Gulf.
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INTRODUCTION

Zooplankton contributes to the economy of the marine ecosystem (Umoren and Edokpayi, 2006). Bearing in mind
their small size, their gross contribution to energy production apart from being the primary consumers (as the
feed or graze on the phytoplankton) is far greater than one might expect. Zooplankton grazes on phytoplankton
(Castro and Huber, 2003). Also, Water quality can be calculated through organisms such as diatoms and
zooplankton in response to environmental changes. (Norian et al., 2022, Chen et al., 2016). Bahmanshir River,
according to its location, has different physicochemical and biological characteristics in different seasons. Species
diversity of zooplankton is a characteristic of living communities of the ecosystem, which is affected by man-
made changes and geographical phenomena such as tides. The purpose of this study is to study the composition,
abundance and distribution of planktonic crustaceans and its relationship with the change of water quality
parameters due to tides in the region. The results of this study can be useful in the management and protection of
this water ecosystem.

MATERIALS AND METHODS
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The studied area is Bahmanshir River, located in Abadan city (Khuzestan province). This river is affected by the
tidal currents of the Persian Gulf and the tides continue to Karon River. Samples were collected from five
different stations in the intertidal regions of the Bahmanshir River. The choice of sampling locations of the river
was based on the ecological settings, the amount of tidal penetration into the river and human activities in the
area. Our samples were collected during the spring of 2018 in the estuarine Bahmanshir River by plankton net
with mesh sizes of 100 um, diameter 45 cm, and length 120 cm. The amount of filtered water in each replication
was measured by rotating the flowmeter. The collected samples were transferred to storage containers and fixed
with 5% formalin (Omori and lkeda, 1984). Parameters such as dissolved oxygen (DO), pH, salinity, and
temperature were measured by salinity meter and multi meter with three replications. In this study, three
ecological statistics were used to obtain the estimation of species diversity (Jorgensen et al., 2005). Principal
component analysis (PCA) was used to investigate the effects of environmental factors and determine the
environmental factor that had the greatest effect on zooplanktonic crustacean density.

RESULTS

In general, 72 species belonging to 28 families related to 3 groups of crustaceans named Cirripedia, Cladocera,
and Copeoda were observed. The highest species diversity among the orders was related to the Calanoida order
from the Copepoda group. Most species among the families belong to the Acartiidae family, which has 10 species
of Acartia. The lowest relative abundance (19%) was related to Cirripedia group, which was the least abundant
larva of this group among planktonic crustaceans. The results of PCA analysis showed that the highest amount
of changes is in the first component (0.581), the second component (0.237) and the third component (0.128). In
the first component, the environmental factors of salinity had a direct effect on the total density and density of
Harpacticoida and Calanoida, and temperature had an opposite effect.

DISCUSSION AND CONCLUSION

Most species among the families belong to the Acartiidae family, which has 10 species of Acartia. The results of
PCA analysis showed that among environmental factors, salinity has a direct effect on the total density, density
of Harpacticoida and Calanoida in the first component. Stations 4 and 5 (stations with higher salinity and closer
to the sea) between salinity and the density of Harpacticoida, Cyclopoida and Calanoida were calculated as direct
relationships, which shows the direct effect of salinity on the density of Copepoda. Many species of copepods,
such as Acartia clausi and Acartia tonsa, cannot tolerate extreme changes in salinity, and the nutritional activity
of copepods is greatly reduced with the decrease of salinity, causing the death of copepods.

The tides appear to significantly affect the density and types of planktonic crustaceans during the mentioned
springtime periods. Our results showed a relatively strong influence of the tidal cycle on the spatial pattern of
copepod assemblages in the study area. This study may be useful for future biological monitoring and seawater
salinity intrusion into rivers in the northwest of the Persian Gulf.
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Table 1- Zooplankton crustacean species identified in the Bahmanshir River

Groups

Species

Cirripedia

Balanus nauplius (Darwin, 1854)
Trypetesa sp. (Stebbing, 1910)
Verruca stroemia (Miiller, 1776)

Cladocera

Bosmina meridionalis (Sars, 1904)
Daphnia longiremis (Sars, 1861)
Daphnia mendotae (Birge, 1918)

Daphnia retrocura (Forbes, 1882)

Daphniopsis sp. (Sars, 1903)
Daphniopsis sp. (Sars, 1903)
Diaphanosma birgei (Ficher, 1850)
Diaphanosma brachyurum (Liévin, 1848)
Diaphanosma sp. (Paggi and Rocha, 1999).
Euchaeta concina (Dana, 1849)
Heterohabdas papilliger (Claus, 1863)
Moina rectirostris (Leydig, 1860)
Sida crystalline (Muller, 1776)

Copeoda (Harpacticoida)

Microsetella norvegica (Boeck, 1865)
Microsetella sp. (Brady and Robertson, 1873)
Miracia efferata (Dana, 1849)

Tisbe sp. (Lilljeborg, 1853)

Copepoda (Cyclopida)

Acanthocyclops vernalis (S. Fischer, 1853)
Limnoithona sinensis (Burckhardt, 1913)
Mesocyclops edax (Forbes, 1891)
Oithona attenuata (Farran, 1913)
Oithona brevicornis (Giesbrecht, 1891)
Oithona fallax (Farran, 1913)
Oithona nana (Giesbrecht, 1893)
Oithona plumifera (Female) (Baird, 1843)
Oithona rigida (Giesbrecht, 1896)
Oithona simplex (Farran, 1913)
Tropocyclops extensus (Kiefer, 1931)

Copepoda (Calanoida)

Acartia (acartiella)faoensis (Khalaf, 1991)
Acartia amboinensis (Carl, 1907)
Acartia clausii (Giesbrecht, 1889)

Acartia discaudata (Giesbrecht, 1881)
Acartia erythraea (Steuer, 1915)
Acartia margalefi (Steuer, 1915)

Acartia pacifica (Steuer, 1917)
Acartia spinicauda (Giesbrecht, 1889)
Acartia tonsa (Dana, 1849)

Acartia(odontacartia)ohtsukai (Ueda & Bucklin, 2006)

Acrocalanus gibber (Giesbrecht, 1888)
Acrocalanus longicornis (Giesbrecht, 1888)
Bestiolina arabica.(Al-Yamani & Prusova, 2007)
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Table 1- Zooplankton crustacean species identified in the Bahmanshir River

Groups

Species

Copepoda (Calanoida)

Calanopia minor (Scott A., 1902)
Calanopia elliptica (Dana, 1852)

Calanus helgolandicus (Tanaka, 1956)
Canthocalanus Pauper (Giesbrecht, 1888)

Canuella sp. (Scott T. & A., 1893)
Centropages furcatus (Dana, 1849)
Centropages typicus (Krgyer, 1849)

Clausocalanus arcuicornis (Dana, 1849)

Clausocalanus minor (Sewell, 1929)
Clytemnestra sp. (Dana, 1847)

Cyclopinoides littoralis (Brady, 1872).

Diaptomus sp. (Westwood, 1836)
Isias clavipes (Boeck, 1865)
Metacalanus aurivilli (Cleve, 1901)

Paracalanus indicus (Wolfenden, 1905)
Parapontella brevicornis (Lubbock, 1857)
Parvocalanus crassirostris (Dahl, 1894)
Parvocalanus elegans (Andronov, 1972)
Pseudocalanus elongates (Boeck, 1865)
Pseudodiaptomus annandelei (Sewell, 1919)
Pseudodiaptomus arabicus (Walter, 1998)
Pseudodiaptomus ardjuna (Brehm, 1953)

Stephos scoti (Sars, 1902)
Stophos minor (Scott, 1892)
Temora longicornis (Miiller, 1785)
Temora turbinate (Dana, 1849)

Tortanus forcipatus (Giesbrecht, 1889)
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Fig. 2- Relative abundance percentage of zooplankton crustacean groups in Bahmanshir River
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Fig. 3- Density of zooplankton crustacean groups in spring, a) comparison of different stations, b)
comparison of tidal cycle
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Fig. 4- Comparison of ecological indicators in 5 time periods (tidal cycle) a) station 1, b) station 2, c)
station 3, d) station 4 and e) station 5, in Bahmanshir River
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Table 2 - Average physicochemical factors in different stations of Bahmanshir River
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Table 3 - The results of the correlation between environmental factors and crustacean zooplankton
density in the principal component analysis (PCA).
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Figure 5 - Principal component analysis (PCA) of crustacean zooplankton assemblages and
environmental variables
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