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Table 1. Characteristics of the ships studied in this research in 2017
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Fig. 1- Location of Majidieh export port
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Fig. 3- The outlet of the balanced water to the sea

5 PRESTIGIOUS 4 5,95 05 5| ARC2 o puxd yai
ol 0393 05528 )iy

5 g8 0F 5 uin YA 02lgils Yo al, ¥ addllas ol 5
Gl 655 pomen 5 gl ool S35 luls bl
ST aS Ll baeS cul ol 43 ¥ Jeas L
Parvocalanus  Jels .5 osnlis adllas 3590 (sl s
Acrocalanus Qithona simplex crassirostris
» 45 e Oithona davisae 45 .15 gibber
> his &5 54 opxd ,un ) CONSTANTINOS  nis
A oaalie iS opl ojlgm]

oWy
S Gils Ol 3 esd (gySojlul (ool (Sl
(9 (i Sl 005 0315 LY Jgda 53 (g0 2 3590 sl
3 Coond SYNAVE 020 G5 ) a9 Joloe oy jomST dod
2 p)S e 0/A0F /YA ol F ol dopd YF/¥E VY (i
3% jl GLORIOUS (sla S 4 baype AIYE/« oY ()
@ yuoxd PAVINOSPIRIT2
, jl GLORIOUS iy ,a0 5l ADVENTUROUS
3 5 Cuauwd YONAE/Y (s 4 polie (pyieS o olgY
oid ) p)S e KI05E oA S il an > YY/o¥EL/LVY
;I CONSTANTINOS (sla i8S & bgsye VI¥YE/- Y5

P olgY

ITAY Jlo 55 4alllao 3590 Sl (L5 O)1gF ST 00 (2londa 38 (Sla g6 -Y Jur
Table 2- Physicochemical factors in the balance water of ships studied in 2017
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Table 3. Presence (+) and absence (-) of identified species in the balance water of ships entering Majidieh export port in 2017 (*dominant species, ** the most dominant species of

each ship)
awly odlgils o] aigS = 5 o T S . »n
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s 8 T g £ < S 2
Calanoid Temoridae Temora turbinate (Dana, 1849) +% +% + + - - + + + +
Temora discaudata (Giesbrecht, 1889) + - - + - - + - + -
Paracalanidae Parvocalanus crassirostris(Andronov, 1970) +* + R 4k gk Rk 4 +* + 4k
Paracalanus sp. + - - - + - - - - -
Paracalanus aculatus (Giesbrecht, 1888) + + - - - - - - -
Paracalanus sp. + - - - - + - - B -
Paracalanus parvus (Claus, 1863) + 4k 4 + +¥ 4 + o pEE gk -
Acrocalanus gibber(Giesbrecht, 1888) + +# + - + +¥ 4k ¥ gk 4
Acrocalanus longicornis(Giesbrecht, 1888) - - - - + - - - + +
Bestiolina sp. + + - - - - - - - +
Bestiolina arabica (Al-Yamani & Prusova, 2007) + + + + + + + + + +
Acartidae Acartiella faoensis (Khalaf, 1991) + + + - - + + + + +
Acartia ohtsukai ( Dana, 1846) + - - - - + + + + -
Acartia bispinosa (Carl, 1907) + - - - - - - - - -
Pseudodiaptomidae Pseudodiaptomus serricaudatus (Scott, 1894 + - - - - - - + - +
Pseudidiaptomus arabicus (Walter, 1998 - - - - + + - + + -
Pseudidiaptomus ardjuna (Brehm, 1953) + - - - + + - - - -
Clausocalanidae Clausocalanus arcuicornis ((Dana, 1849 + + - - - - EE + -
Pontellidae Labidocera sp. - - - - + - - + + -
Labidocera minuta (Giesbrecht, 1889) - - + - - - - + - -
Labidocera acuta (Dana, 1849) - - - - - - - - R +
Labidocea kuweitina (Lubbock, 1853) - - + - + - - - - -
Labidocera benegalensis (Lubbock, 1853) + + - - - - + - - +
Calanopia elliptica ( Dana, 1849) + + + + + + + + - -
Pontellopsis macronyx (Scott A., 1909) - - - + - - - + - -
Calanidae Canthocalanus pauper (Giesbrecht, 1888) - - + + + + + + - +
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Undinula vulgaris (Dana, 1849) - - - + + - - + -
Centropagidae Centropages furcatus (Dana, 1849) - - - + + + - + - +
Centropages orsini (Giesbrecht, 1889) - - + - - - - + - +
Centropages tenuiremis (Thompson. & Scott., 1903) - + - - - + + + + -
Totanidae Tortanus forcipatus (Giesbrecht, 1889) - + + - + - + + -
Candaciidae Candacia pachydactyla (Dana, 1849) - - - - - + - + - -
Candacia bradyi (Scott,1902) - - - - - + - + - -
Candacia curta ( Dana, 1849) - - + - - - - - -
Eucalanidae Subeucalanus subcrassus (Giesbrecht, 1888) - - + + - + - + - +
Subeucalanus macronatus (Giesbrecht, 1888) - - - - - + - + - -
Euchaetidae Euchaeta concinna (Dana, 1849) - - - - + + - + - -
Eucheata rimana (Bradford, 1974) - + - + - - - + - -
Cyclopoidae Oithonidae Oithona simplex (Farran, 1913) +* 0 pEE ok pkx + +3% 4% 4% + +%
Oithona aculata (Farran, 1913) + + - - + - - - -
Oithona nana (Giesbrecht, 1892) + + - + + - - - +% %
Oithona davisae (Ferrari & Orsi, 1984) 3% - - - - - - - - -
Oithona plumifera (Baird, 1843) + + - - - + + + - -
Oithona sp. + - - + + + + + - +
Oithona attenuate (Farran, 1913) + + + + + - - - + +
Corycaeidae Corycaeus dahlia (Tanaka, 1957) - - + + Y + + + + +
Corycaeus andrewsi (Farran, 1911) + - + + - + + + + -
Oncaeidae Oncaea clevei (Frichtl, 1923) - - - - + - + - + -
Oncaea venusta (Philippi, 1843) - - - + + + + + - +
Sapphirinidae Sapphirina nigromaculata (Claus, 1863) - - + - + - - + - +
Copilia mirabilis (Dana, 1852) - + + + + + - + + -
Clusidiidae Hemicyclops sp - +* + + - + + - + +
Harpacticoida Ectinosomatidae Microsetella norvegica (Boeck, 1864) + + + + + - - - + -
Microsetella sp + - + - - o Rk _ +
Euterpinidae Euterpina acutifrons (Dana, 1848) - - + + - + T T T -
Pletidiidae Clytemnestrea scutellata (Dana, 1847) - - + - - - - - -
Nauplius larva +* + T gwx gpkk g T pEx gk g%
Copepodite larva + o n Tk ok + T 1k 4x g%
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Abstract:

The transfer of alien and invasive species through the ballast water of vessels is one of the most
important threats to aquatic ecosystems. This study aimed to investigate the ballast water of 10
vessels entering the export port of Majidiyeh Mahshahr in 2018. A sampling of zooplankton from
each vessel was performed by filtering 100 litres of ballast water of each vessel using a plankton
sampling net with 50 um mesh with three replications. Simultaneously, environmental factors
including dissolved oxygen, acidity, temperature, and salinity were measured with 3 replications
in the ballast water of the vessels. The results of a one-way analysis of variance showed that there
is a significant difference between the vessels entering the export port of Majidiyeh in terms of the
average density of Copepods. The highest average density 3.2x10* ind/m™ and the number of
species (36 species) related to ARGO1 ship from Bandar Abbas and the lowest average density
1x10* and the lowest number of species (24 species) belonged to PRECIGIOUS and GUNISHLI
from Fujairah, UAE, respectively. There was a significant positive correlation between the average
density of Copepods with temperature and dissolved oxygen. In total, 3 orders, 20 families, 28
genera, and 56 species were identified. All identified species except Oithona davisae have been
previously reported from the Persian Gulf. O. davisae species was found only on the
CONSTANTINOS ship from the port of Fujairah, UAE. It is native to the coastal waters of East
Asia, especially around Japan and China, and has been reported in the Black Sea, the central
Mediterranean, and more recently in the Aegean Sea. This research can be important for assessing
the potential risk of new invasive species as well as for improving the quantitative and quality
management practices of ships' ballast water.
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