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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 °3048.5" 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 2.1-33 Good
2.4-3.6 30-45 3.3-4.3 moderate
1.2-2.4 15-30 4.3-55 Fairly poor
0-1.2 0-15 5.5-7 Poor

AMBI=

(0xGI%)+ (1.5% GIPb)+ (3 x GIIP%)+(4.5x GIW%)+ (6 G7%)
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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 Abundaznce

(N/m?)

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

amphipoda Gammaridae Gammarus Gammarus 1672

troglomorphus

Malacostra Tanaidacea Kalliapseudidae  Kalliapseudes kalliapseudes sp. 11220

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

Insecta
_ Pupa. 3520
chironomidae
. - . Tellina
Cardiida Tellinidae Tellina . 308
emargiginatus

Bivalvia Venerida Veneridae Venus Venus sp. 660

Mollusca Mytilida Mytilidae Brachidontes Brachldc_Jr_ltes 1100
variabilis
Gastropoda Caenogastropo Potamididae Cerithideopsil Cerl_thldeopsnla 484
da la cingulata
Mollusca

5%

Polychaeta

Insecta
35%

23%

Crust Oligochaeta
rustacea 6%
31%
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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

U")"'QS\ om‘)bséib|sﬁdw(v$a sf)&o.t 5o C.:L}j.w) o w)—&\.l#w 9 (5” \)‘9.0 S yo O Ji.a 5o
a5 a2 o i bl ed ol (g 505l JT olge o] jo ailonss auolie po b dalllas 5 50 slaolKins]
WS ccalizes bolKins! o JTolge duoyo uSibee (o — Sl Sligasy ao )0 o yieS Y oKiin! j0 g op i ¥

(P<0.05) cusls 3525 (5,0 sxe Srazmsg> 9,0 oKl 0 w5 svalie w,



A MBI == diversity #*—=sp ecies richness ==o=Dominance
5
4
3
2
1
[} L ]
0
St1 St2 St3 St4 StS St6 St7

Saoi Jlaziw! glrazsgs g dogl ;95 j0 ik groliny] ;o bjgitug Sl (ws ) Ll polio O i &g, :F JSi

VFeV-1F Y plmlo comiig iy
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)

JsS slaast » .(Yousefi et al., 2021) wslasls 1,8
Goasls JuS oelol 5 ligee O CulS i
Lo glabasd Consg [Sla a5 Cenl sloand 5 (SO 59
Slogrge 5l eolinal b Sifsls b)) s eom o
Obey 398 3 Sl Sl 58 631 O s els 2L
slaylil ppsmses 51 (S8 63 B e S
26 b)) Gl sy paFll Glaie 4 solitulsge

-
Lo s Wb odsi b iblis Lol slapipussST g o o5
Soeal (Fay ot 5l a5 st Glodizy Com
@bys labizme (n 5 S8 51 (S plgie g 9lo (VL
4 >y cpl (Ortega et al., 2018) wgis o gue
Sy cde 4 o daisme S ) pie Bble 1 (S lsie
4 Sl Sy glgl o S 5 Ll o I slge YL
s 425 090 5bpd jleipoe juts ol 5o (STt 5k



o ey ey Caais g

Ooea 5 SoloLS

pas g a5 ool adlaie ;o by siSdl s sl el
o pyes sl 5 s laay 4 (5eST S5k
(Amini, 2021) s ls Lyl » g pae Ol Sl as D9 o
Az 0 el o madw oYL ws o eS| iy
P S il azp ol S S 2l
b SRl S o (I ol 633585 olie il
Ol )l Gl ot Jole g g s

(Acosta et al., 2009) cel Sogll
o 0aiiS el aie o] 5l 4> o ol aslllas o
Slol Olme s 59) Py S Jlazid e
S Nsy cslsS Gl 5 55 slaatll 5 bajging Sle
@ Yoo B0 oo lid | (gogro Wgy Sl aslh g
ol deazas> g5)e I slse 5 5yss Gl S
ST olge ao s 5l ol gl b aS 0l osmlie &l s
5 Jombodin .cusls callhs yol> adllhas jo Slbgw,
e alewl W58 o aS WS G IE (YY) K
Slol 5 E95 sy GRIFI L g o)l Folite (5590
5,5 Hle (YY) AMINI (pioan 058 oo 1S byt
addllae 4o .0, bl 5 g pae &l ‘;T lga yiol38l a5
Sbygs p (V0+) ol Kes 5 Dehghan Madiseh
@lolid sloog S Jlgl 3 (xoSle alogl ;55 )0 peetals
oealS i lis a5 0g Lol adlhe I i oad
aslllae 590 dilate o 4335 sla Lo b Jlsl8 as
lalas )3 o geizs ol b alie wisg LG s 09,5 ol
9 Eslami 4 (v+-9) |2 4 Dehghan Madiseh
035 csmzerg> Sljys adlaie )5 13 (V010) ) Ken
ols el Sogll aul381 (Y- - V) ], Sen g Saunders
Gblie (ol 5o 5 09d o0 Sty gloaisS JlglS 5 g5
Wgdos (5, YU Caslie b slaaisS osyl]
as wisls Hlas 5 (Ve 0) o ,Sen 3 Darwish aallas
9 JS sLe o k;bﬂ] )iil.w ‘_gl.&bcbsf u‘)l.i).i <5L‘°°9)§
e slolies oamslis sla asls 5| els so

lp; (Kim et al., 2020) axciws o,y Sogll
Saddy 63 B e S isee glaos, STy
a2 )3 oSliges; £99) (g Lamns slaasLs 3l o
Olapojuetal.,) s ls ;1,3 5 T 2,5 «5 5 o)l >
569 4 axg5 b Slogrge p oan¥T ol 56 (2018
ok AV 50 ST sl Siglie 3T (5999 e
5 polie )d g oud adlate 5old 5 (192 (38 (e 5 ez ge
Olslp Hpax g adhie 5| ules sladiss i coge
skl (Hawizawi et al., 2014) 555 0 pglie slaaiss
odls L (_QT Slge (6l Hlaie 00s iy 4S s0glT akay
2 b slalais sarSosgdl mlia 5l Jol> (sdie polic ||
W18 55 B e e Sy oS £65 5l i slakags
Ly &y Sgad asl 1 oot 5 p0l8 48" s lnaisT ] Laid
O OS5l S gei g 0D g wiiles oad) 0lj & yg08
i alase ol o 48 Slaaiss axtes glossll sl
sl Tubificidae solgls slap S aile olodisS cwins
03l 51 50,8 duegig s slag,Y g Oligochaeta oo,
(Heydari et al., 2017) s.:..e Chironomidae

50 b fad asa j0 S olse duoys liee pol> asdllas o
oSl 5l S (Wl ys3)  g3gy9 oS!
) G DML Clay 9955 Vleiol Cenlaarsse
Slsa s 33l 8l shole 155 n (55 51 VLY ol
e g 25k bazdg> 19,0 Ol Slay 5 e plSin ]
bler g JTolso 059 9 bazdg> allube jac 4y azgily
P Ol 5 (B DY 5a 5 03 50 slag gD 5 o5l
olool g s 9,5 S aibe (Mol pladl aigs
Sligesy 5> ol Gl el v g ¥ 5 (o ULy
30 Cawl o0l dlgol jo3 (699 ,9 oSun] 4 S rds 9>
2 990,005l a8 sl (JTolse e 009)] 08 3bls
A 50 20 V0 5 YL JT slge liae 00gdT Bblis
Ol a5 o011 (Karikari et al., 2020) o 48,5
SSolis gy v ,d V=10 ol dslllas jo JTolge Ollug
3,08 41,8 009l e bolis sogume jo aS ol dlas ¢y
a bl ol wse, JIole a5 glailaie o
00 B yan yy S35 Y 55 5T Sl olgo (9,50
o 0l barzme jo Ol b Sligel pliee o Jis a5



6 Gley o Los 2ol g Wl (g slaobls
s ot i e i

ool 5 AMBI a3 ls olis 5 Jol> b bl
gl o5 (rolfi] ( Sty (laaisS Cunglie g Lol
aS Y olSgl jo oy wd oo lid | eogdl oS Ll )l
Jgo@g!wolﬁaﬂo)fo&mwhwp Sl
SS9l ol pl o 4 (0 NS Dl 09
Slallas o 0y oud i olliws! ple 4 cas
aogl j53 0 (Y++9) )52 5 Dehghan Madiseh
2 o Gz b alin ) jo (nl )0 (a3l cnl jlade
Y 58 ool 1o .0isg 03,5 5,155 oS (Sogll zlaws
Ll pglie sloaiss codle 5 ol S8 Jds &
ol 0,5 sanlie AMBI a3l el agas Syl
Sl 5 gild g9 a3ls 5l Jol @l b mlbs
Sl

Sype Sy slaaly 5 Gl @l el
bazss> 5l Jod sloollin! bojgiug Sle aalsr « o)
5900 ol 1o g bawgie JI o5 (Sodll Cunsg
3 wase ol |y st I Lagie (ol lnamigs
J93 4 9) B9, aslllas 3,50 adlaie )5 () slaasls
Sty o s ], Syl S
5 oy 5 T lsn Lilsdl 6l o oyl Sas Lzl
095 ol )3 bajging Sle g55 9 o515 2alS
S iy 5l Casle Lo 4 Kol iy
Ol i Jds 4 ol rals b (gy9h (yzmen
Ol sblly oz 5 O3S Sl sl (2T slaplz
@ 2l ogy5 laolliwl 5l Sobles 00,0 (slap S
odplive Ol yi (6090 U g3 oo o JS )0 . Cenloamsg>
loazdg> ;o 1) lajgingSle o515 5 g9 )0 ot
oy S olse 5 Vb 698 b ladye (Sai e5han
2 5 T 5 pae slagasly 5l 5o 5a 1) el
ceolin g o Oleladl paar b o bbjging S
(90 9 ‘SJ bk, obml g s 0,5 S wiile
lbazdg> ;5 1) 0350 bS5 olyglr SLle Oly o
D657 el e s Bl o] i 445 55 hin
Pgbioe mald (Sed sazde> l Sl

abes G2l Wl e (Sogll Gl b a5 el
@ 03,lg S olge lyan o8 ,2 a5 Cowl ooy Culi (pian
S 155,50 S0 8 55 5 IS sl il ol Lagms
(Soto et al., 2017) o5 o yiin b Ko plo &
255 g sk (Al (199 YU oS S lgi el ple
4 Wlg oo ollws! plo 4 e ¥ 5 ¥ o) laolin]
50 ol cnl 4y 00)ly T olse (e 05 a8 el
b 0l g asls aluly adlae cnl s ik
35 i 0ol ol |y e bassia Soll Jsab
SV 55 ol jra adlas 5,50 ool
oSyl plo jo wisls las |y awe ayals Ljoﬂ
aS oyl 4 dazgi b auo )5 svalie ae lawgie Sl
Seod Jlami] gloamsg> ailas ;5 ¥ JIF sloolK|
Ol 5o SigsSle slaog S eel g Slgl wls 18
OV Glaellin] I eS Hlawn YU (5,50 cle 4 ool
sap5Lis Bl YU eils (asli af xS o ool Y o ¥
& Ogepenw 2L Gl Az 0 9 Vb ges
SedlS el ol 09,8 a4y 0l 3l glei Jlezsl sosms oyl
PR YL b 38 gld Gl (o b Se b
oSl Vb sl s ol o] o ygnsaes asLis
oolpls oY g Gl 58 ey Jad 0V
ol ( Sogdl a pglie slass5 45 el Chironomidae
2l om0 1) Sl (VL 5 953 yieS ol

a3 o Lt brolKiy]
S5 (i 5 522 9 Jyutd 0 (0l arllas o
392 oS (Gl 5 )le2) 0,5 Jgpad 4 S L5205 Lo
9 Slgm 5o (SaSlolnl 5l (50 Wlgi oo 9090 (nl &S
DM 9 (S8L Jods a2 bajgiing Sle slaollins ) o 55
oS1s (Yousefi etal., 2021) ol Jlo 5 s Jguad ,o
5 Olwe) b anlie )5 (Ll o lajeing,Sle YL
OLhen o Eslami cldllae jo  swseyss Sb,es
g 0al 5,155 (Y+YY) o, 4 YoOusefi 4 (Y+10)
wlos b isly b ailaie o) loaisS a5 ous bl
2 lages gl 035 Iy Suslsnsd ookl ol

5 5SS o Sley CEgw YU gl sleosgase



o ey ey Caais g

OLKea o SIS

Darwish, H.A., ElI-Gawad, E.A., Mohammed,
F.H. and Lotfy, M.M., 2005. Assessment of
organic pollutants in the offshore sediments
of Dubai, United Arab
Emirates. Environmental Geology, 48:531-
542. DOI:10.1007/s00254-005-1305-3

Dehghan Madiseh, S., Sabz Alizadeh, S.,
Esmaili, F., Khalafah Nilsaz, M.,
Eskandari, G., Oufi, F., Du Laing, G., De
Vos, R., Vandecasteele, B., Lesage, E.,
Tack, F.M. and Verloo, M.G., 2009. Effect
of salinity on heavy metal mobility and
availability in intertidal sediments of the
Scheldt estuary. Estuarine, Coastal and Shelf
Science, 77(4):589-602.
DOI:10.1016/j.ecss.2007.10.017

Dudgen, D., 1999. Tropical Asian Stream.
Zoobenthos, Ecology and Conservation.
Hong Kong University press, China. 844 P.

Eslami, M., Sabzghobai, G., Pourkhbaz, H.
and Soltanian, S., 2015. Temporal and
spatial changes of large benthic communities
of Khoriat Khor Musa waters based on
ecological indicators. Journal of Marine
Biology, 7(3):65-82. (In Persian)

Hammer, @., Harper, D.A.T. and Ryan, P.D.,
2001. PAST: Paleontological statistics
software package for education and data
analysis. Palaeontol Electron, 4:9.

Hawizawi, S., Akhot, N., Savari, A., Dehghan
Mediseh, S. and Dostshanas, B., 2014.
Comparison of ecological health assessment
of the coastal and Khoriat areas of Khuzestan
using the Amphipeda opportunistic polycot
ratio index. BOPA). Iranian Journal of
Marine Sciences and Techniques, 13(3):1-10.
DOI:10.22113/jmst.2014.6779 (In Persian)

&b

Acosta, J.A., Cano, AF., Arocena, J.M,,
Debela, F. and Martinez-Martinez, S.,
2009. Distribution of metals in soil particle
size fractions and its implication to risk
assessment of playgrounds in Murcia City
(Spain). Geoderma, 149(1-2):101-1009.
DOI:10.1016/j.geoderma.2008.11.034

Al-Yamani, F., Skryabin, V., Boltachova, N.,
Revkov, N., Makarov, M., Grintsov. and
Kolesnikova, E., 2012. Illustrated Atlas on
The Zoobenthos of Kuwait. Kuwait Institute
for Scientific Research, 383 P.

Amini, M., 2021. The phenomenon of algal
bloom is a problem of water resources.
Human and environment, 19(1):74-68. (In
Persian)

Asl, A.G., Nabavi, S.M.B., Rouzbahani, M.M.,
Alipour, S.S. and Monavari, S.M., 2024.
Ecological quality status of stressed coastal
benthic ecosystems in Nayband Bay from the
northern Persian Gulf, Iran using AMBI, M-
AMBI, Bentix, and H" indices. Journal of
Wildlife and Biodiversity, 8(1):279-297.
DOI:10.5281/zenodo.7076047

Borja, A. and Muxika, 1., 2005. Guidelines for
the use of AMBI (AZTI’s Marine Biotic
Index) in the assessment of the benthic
ecological quality. Marine Pollution Bulletin,
50(7):787-789.
DOI:10.1016/j.marpolbul.2005.04.040

Buchanan, J.B., 1984. Sediment analysis. In:
Methods for the study of marine benthos. In:
Holme, A. and Mcintyre, A.D. (eds).
Blackwell of Oxford, London, UK. pp 41-64.


https://doi.org/10.1016/j.marpolbul.2005.04.040

Heydari, A., Safari, A. and Ahmadniai
Mutlag, H., 2017. The role of benthic
communities' biodiversity in the preservation
of aquatic ecosystems. The 4th International
Conference on New Findings in Agricultural
Sciences, Natural
Environment, Tehran. (In Persian)

Heydari, R., Mohammadiroozbahani, M.,
Rajabzadeh Ghatrami, E. and Nabavi,
M.B., 2021. Use of macrobenthos
biodiversity in assessing the ecological status
of Zangi Estuary about heavy metal
contamination. Journal of
Oceanography, 12(47):12-25.
DOI:10.52547/joc.12.47.12 (In Persian)

Hutchings, P. A., 1984. An illustrated guide to
the estuarine polychaete worms of new south
wales. Coast and Wetlands Society,
Australia. 160 P.

Jafarian Moghadam, A., Melmasi, S,
Manouri, M. and Jozi, A. 2018.
Investigating the environmental effects of
petrochemicals in Mahshahr economic zone
using hierarchical analysis  method.
Environmental Sciences, 8(3):145-156. (In
Persian)

Jombodin, T., Songkai, P., Wichachucherd,
B. and Rodcharoen, E., 2021. The
relationship between salinity and benthic
fauna diversity and abundance at Songkhla
Port, Thailand. Journal of Coastal Research,
37(6):1173-1180.
DOI:10.2112/JCOASTRES-D-21-00037.1

Joydas, T.V., Qurban, M.A., Borja, A,
Manokaran, S., Manikandan, K.P.,
Rabaoui, L.J., Garmendia, J.M., Asharaf,

Resources and

T.T.M., Ayranci, K., Shemsi, A.M. and
Mohammed, S., 2023. Ecological status of
macrobenthic communities in the Saudi
waters of the western Arabian Gulf. Regional
Studies in Marine Science, 57:102751.
DOI:10.1016/j.rsma.2022.102751

Karikari, A.Y., Asmah, R., Anku, W.W.,
Amisah, S., Agbo, N.W., Telfer, T.C. and
Ross, L.G.,, 2020. Heavy metal
concentrations and sediment quality of a cage
farm on Lake Volta, Ghana. Aquaculture
Research, 51(5):2041-2051.
DOI:10.1111/are.14555

Kim, S., Lee, H.G., Kang, S.M. and Yu, O.K,,
2020. The influence of Manila Clam
(Ruditapes philippinarum) on macrobenthos
communities in a Korean tidal ecosystem.
Sustainability, 12:4205-4217.
DOI:10.3390/su12104205

Ludwig, J.A. and Reynolds, J.F., 1988.
Statistical ecology: A primer on methods and
computing. John Wiley and Sons, New York.
337 P.

Mahdavi Soltani, J. and Nabavi, S.M.B., 2008.
Comparing the structure of macrobenthic
communities in Khoriat Ghazaleh and
Ghannam (in Khor Musa) as pollution
biomarkers. Scientific Journal of Iranian
Fisheries, 17(2):164-159.
DOI:10.22092/1SFJ.2008.115330 (In Persian)

Needham, J.G. and Needham, P.R., 1941. A
guide to the study of fresh-water biology,
with special reference to aquatic insects and
other invertebrate animals and
phytoplankton. ~ Comstock  Publishing
Associates, New York. 88 P.



o ey ey Caais g

OLKea o SIS

Olapoju, O.A. and Edokpayi, C.A., 2018.
Response of macrobenthic invertebrate to
organic carbon and particle size in Lagos
Lagoon, Nigeria. Journal of Fisheries and
Aquatic Science, 2:1-13.
DOI:10.9734/ajfar/2018/v2i126111

Ortega, I., Colling, L. and Dumont, L., 2018.
Response of soft-bottom macrobenthic
assemblages to artisanal trawling fisheries in
a subtropical estuary. Estuarine, Coastal and
Shelf  Science, 207:142-153. DOI:
https://doi.org/10.1016/j.ecss.2018.04.007

Owfi, F., 2023. Final report of investigating the
causes of fish deaths in Mahshahr
Petrochemical Salt Ponds. Iranian Fisheries
Science Research Institute, Tehran. 120 P. (In
Persian)

Rouse, G. W. and Pleijel, F., 2001.
Polychaetes. Oxford University Press,
London, UK. 354 P.

Saunders, J., Al Zahed, Kh.M. and Paterson,
D., 2007. The impact of organic pollution on
the macrobenthic fauna of Dubai creek
(UAE). Marine Pollution  Bulletin,
54(11):1715-1723. DOI:10.1016/J.marpolbul.

Sharabti, D., 1984. Red Sea shells, 1rd edn.
Routledge Kegan and Paul, Australia. 128 P.

Soto, E., Quiroga, E., Ganga, B. and Alarcén,
G., 2017. Influence of organic matter inputs
and grain size on soft-bottom macrobenthic
biodiversity in the upwelling ecosystem of
central Chile. Marine Biodiversity, 47:433-
450. DOI:10.1007/s12526-016-0479-0

Sule, A.Y., Yakub, A.S., Nubi, A.O., Bassey,
B.O., Mahu, E., Igbo, J.K., Bello, B.O.,
Sohou, Z., Abiodun, O.A,, Olapoju, O.A.

and Nosazeogie, E.O., 2024. Assessment of
ecological quality status of Western Nigeria
offshore waters (Gulf of Guinea) using
macrobenthic assemblage. Thalassas: An
International Journal of Marine
Sciences, 40(1):639-651.
DOI:10.1007/s41208-024-00665-7

Ullah, M.A., Hossain, M.S., Hossain, M.B.
and Rahman, M., 2020. Intertidal variation
of macrobenthos in a saltmarsh habitat,
Noakhali coast, Bangladesh. Egyptian
Journal of Aquatic Biology and Fisheries,
24(6):377-390.
DOI:10.21608/EJABF.2020.117231

Yousefi, A., Chamani, A. and Ahmadi
Nadushan, M., 2021. Evaluation of the
water quality of Khoriat Khor Musa using the
major indicators of the insurance
policyholders. Journal of Marine Biology,
13(2):79-90. (In Persian)

\Y


https://doi.org/10.1016/j.ecss.2018.04.007
https://dx.doi.org/10.21608/ejabf.2020.117231

Iranian Scientific Fisheries Journal Vol. 33, No.5

Determination of the biological health status of Mahshahr petrochemical salt extraction
ponds using macrobenthos

*farahnaz.kianersi@gmail.com

Kianersi F.1*; Jahani N.2; Shirmohammadi M.%; Houshmand H.}; Mazravi M.%; Banitorfizadegan J.%;
Owfi F. 3; Naseriyan S.% Babaeinejad M.t

1-Aquaculture Research Center -South of Iran, Iranian Fisheries Science Research Institute (IFSRI),
Agricultural Research, Education and Extension Organization (AREEO), Ahvaz, Iran

2-Department of Marine Biology, Faculty of Marine and Ocean Sciences, Khorramshahr University of
Science and Technology, Khorramshahr, Khouzestan, Iran

3-Iranian Fisheries Science Research Institute (IFSRI), Agricultural Research Education and Extension
Organization (AREEOQ), Tehran, Iran

4-Bandar Imam Petrochemical Company, Mahshahr, Iran

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 O 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.



