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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)

JysS sleasl  (Yousefietal., 2021) wlazls 1,3
Lo glabod Consg Kila a5 conl oloand 9 (SO 38
Slogzge 5l eslinal b Sifslse 2yl Iy eom &

Obo )38, Ol pess [l 55 sl B s el L L
5l (6 s slcwl clbld e plil g il

syl ppssges 51 (S 638 (B e S

0 bl Glp gy 2l Glare 4 eolanuls jge

&

-

.

Lo g Vb odei b ablie Jolu slagivngwsSl g oo
le;&ﬁ,ﬁjjlﬁmdlowuﬂ
@bys slalaze (n 5 28 51 (S Olgie 4 g 9lo (YL
4 >y opl (Ortega et al., 2018) wgis o wguue
Mg cde @ asme Sy e Bblie 5l (S plgre
@ sl Slogzge glgl o S 5 Ll o JT sl SV
i ez s 3550 3l il ein ooyt o o (ST b


http://isfj.ir/article-1-2842-fa.html

[ Downloaded from isfj.ir on 2026-06-25 ]

OlolSen 5 S,I6LS

pAs g0 aS oo dalais 59 Lﬁbuj..S_v)L}Hj ra}i.' uClJ 9
Sl 5o pyas adsi 5 FEee a4 (5enST Sok
(Amini, 2021) s,ls (Ll 5 g pae Ol aS 04 oo
50 ddlaie Cgw, 8l aS ol lis g,y cdb Olaslie
m)o Sl w)—u;l...w @Yb p L:eolf...wl )—M
S S il am e el S S il
aibss SIS 5o (JTolse (63358 (e sl
Ol 2Ll Gl e Jole Slge) o il

(Acosta et al., 2009) ccul Fo4ll
ol o.\...Su..ab o o] 5l ax je pol> adllae (o
Ao (9,0 ;o &Bly el Coons 4y (gl H55)
S e se 3y iy S Jlaial slo
(95 $9) (sl Sl 5 95 slaalh 5 ajgiig Sle
0 Yl oo oo (L 1) (g3gme &g, codlé sl
ol dmazog> (90 JI olse 5 yed Gl o
Sl olse o0 5l Jols bl b aS ol ovalive &l ypss
g Jombodin el cillhe pol> adlas jo Slgw,
Lo il cisS o a5 wia,S 3155 (V- Y1) ol 1Ko
Slol 5 895 sy GRIBI L 5 3yl Jolite (5550
5,5 ole (YY) AMINT izmen 0gd o S oy
anlllas 105,00 (bl (g pae Ol T olge iuljél as
Sbyg> p (V0+) oles 5 Dehghan Madiseh
@loled sloog S Jlgl 3 (Sl Aol )55 50 ppetiale
SablS oaimonlis a4 og yols ddlas 3l i cud
anlllas 5 50 dilaie 45 42538 sl b sl wyad
aslllas ;5> St Sl slaog 5 (Slol 3 (n i 5 ol
«Oladllas ;o (3o ol b alie .aing 1)U 5 09,5 ol
s Eslami 4 (v+-9) |, 4 Dehghan Madiseh
09,5 (owga,55 DlbyeS adhie o 53 (V-10) o, Sen
sals cel Soghl iol381 (Y- - V) ], Sen g Saunders
bl (nl o 5 0sdio0 Sty slaaisS Jlgl8 5 g5
Wgdse A (L) Vb Cuglie b cladisT ooy
as wols las s (Ve +0) o,5ea 5 Darwish aslas
9 JS sl axiin Sogll Silis slaaseS o), (slaog,5
e o ylid samolis slo e Ly Sl gilss goud

ls; (Kim et al., 2020) axziws lo,gs , Sl
DA (65 OB pea e Sy Ao glaes, (fiST,
42 )3 Slages; £5) (St brrns sl aSLa 3l o
Olapojuetal.,) s ls 1,3 g T 0,5 «s 9 o)l >
569 4 axg b Slogrge p aoan¥T ol 56 (2018
Tk YL 5o Sl 51l el Sgliie Ll (6095 @2
o5 polie ;o g oud adlate Hold g (458 (38 (o 3l g
Olol spa g dihie | les slaaiss Bd> oo
skl (Hawizawi etal., 2014) 555 o pglie slaaisS
oo g b JTolge g0l ; ylade 00i pdy a5 005l Caisay
o b glalais saSosgll mlie 5l fol> (gdie yolic ||
W10 585 0 G e g Sy oS £95 5l i glakags
L Oy S5 Lasl 1 s 3,08 457 s laassS T Las
O O aiiS ged g o) g aiiley 0adj ok B ygaS
L badagzs ol o a8 LloaisS wiiea slossll sl
;I Tubificidae solgls slap S aile olodiss wiun
00lgils 51 50,8 duegig s slag,Y g Oligochaeta oo,
(Heydari et al., 2017) s Chironomidae

50 b fad ass j0 ST 0lge duoys e ol asdllas o
Sloolwal 51 ST (ool j53) (6995 ol
30 e M Clay 94,9 Yzl celrazsg>
Slge sl Bl sl p (ale Wl oo (o5 51 FYLY ol
e 9 93k bbazog> (500 Ol slay 5 e el I
Sblis 5 T 3ls0 55,5 5 bazog> Al 00 os ayazgi
P Ol g B DY 5a8 500 e slag ¢S 5 Ol ygil
Sbal gy 08 Sas aile ool Al aisS
Sligesy 5o JI olge Gralidl Esly 9¥ 5 ol DL~
5 el oad algal )53 (5995 olRias] 4 e Lnaze s>
550090 31 52aS sl T olse s 00l 52t 3l
A 50 3,0 V0 5 YL JT slge liee e0g)T Gblis
Ol a5 o1 51 (Karikari et al., 2020) o 48,5
SSOlis g de 0 V-0 Lol adlhae jo JTolge llugs
3,08 )18 00gll e blis sogamme j0 4 el Cllas (]
@y b il ol gey J lge 4 gladlaie o
ok By sy o5 Y 5 5T o Il Slgo 5 Koo
oo ol oo y0 &l s b Sligel oliwe ol JLis g


http://isfj.ir/article-1-2842-fa.html

[ Downloaded from isfj.ir on 2026-06-25 ]

T () V6 sl oMk pale elas

5B ol o Lo rals 5 wls Stew) slaculls
Syl baisS pl Corex o Al

bl 5 AMBI asls yolis 51 Jols gls Lulul
ogl 55 Slrolin] (St sladiss Cunglie 5 Comsli
aSY ol jo oay s oo Las |y oogll oS Ll )i
Jds 4 Yo a8 0o 5 omlie  laysee Lawgio 5ol
SOl oS! ol Cons o (50 S Glay 3955
Sldlas [0 o odd i bolKiw! plo a4 cwd
aogl ,e5 ;0 (Y++9) e 5 Dehghan Madiseh
3 ol G balin ) 55 ol o (a3l Gl jlade
Vg8 ool 1o .0isg 03,5 5,155 o5 Sogll mlaw
Lulps pslie glaaiss ol 5 Gnl Sl Lo«
onl 0,5 sanlie AMBI asLls ol ssos Sogll
Sl 5 ogld g9 a3lo 5l ol i b mls
RPN

Sge Sy el g G Gl @l bl
azsg> 5l J3 slaollim! bojgtng Sle aalozr (o) 2
D550 SRl 53 5 Lagio JI o5 (Fogll Coniy
5 ansse ol 1y st ) Laugte Sogl laass
Js5 4 9) $5g; aslllas 3,50 ailate )5 () sloasls
Sazog> Cww 4 aogliss Sl So3slsST CodS
5 gy 5 I olge il ai s o yle Sad Jlaseis!
092° ol )3 lajeing Sl g9i5 5 o515 2als
S azpdg> lsle coale Jds 4 Sei azsge
OlEd s s a4 of el Vb gy5h Gezeen
ohslr Gbli gozs 5 y5eaS Jobs ln o slagl >
@ 2l 399 ol 51 Solles 0550 slaggsdly 5
odplive Ol ysi (6090 U yle8 o ( IS )0 . Cenlpazmss>
Slaazdg> ;o 1) bojgingSle o515 5 g9 )0 ol
ey Folse 5 b 6ysd b ladpe (Sed e5ian
2 M58 b e slagasly 5l g e 1y el
cwbo o pae Sleladl fgas b o by S
sy 5 ol Sl obml s s 0,8 Sas aile
bazss> )0 1) 0350 SlalS 5 olsilr Ll Glsiee
Ol sl e ey Ll Ol Jlis 4 4570 5 B3>
By oo wald (S slaazss> ool (Sl

b 2ol Ll (e o Sogll il boas ol
@ 03,lg Jolge )l5a o8 1o a5 ol oo Cols (puioan
S 51250090 S0 )3 935 9 S slid il ol Lo
(Soto et al., 2017) o4 o yiiw b )Ko plo &
3 &5 g slie (alh ()39 Vb oS S Glg8 e ecnl Rl
a4 Wlgi oo Lol pilo ) s ¥ 5 ¥ ) (sloolSis
508 ol cnl a4y 00,ly T 9lge (lien 090 a8 il
b ople g5 sy eluly adllae cnl s ik
25 eizpan wisls ol |y s basgte Sogl Jpad
S Y 57 shlliw! ma adlas 3,50 slrolKin
doolBins] plo jo wisls olas 1) Jae suals Sogll
aSeplaazg b.aus 5 cdalin oo lawgie So4ll
Sod Sl gloamsg> ailats ;5 ¥ JIF slaolK|
ol 50 Sig St slaeg S gei g Syl il I3
OV Glrollin] 5l aS jlaws YU (5,50 e @ Lol
00225, sl YU ygilis sl a8 xS o el ¥ 5 Y
S Ggmers 250 Gle azis o 9 b gen
LS sl ol 05,5 4y oLl 5L Lzl sazasles
PR YL b 5 gils (ald (09 b (wSep b oo
ol VL Syl 3 o sl ol o gmrors (o> La
odgl> gY de QI g8 by Jad oV
Lol (Sl 4 polie glassS 45 el Chironomidae
b o 3 1) Sedle (VL 5 2555 (oS ol (1

A2 oo lid ol
Sl (Olinss 9 50b) 0 pw Jgad yo pol> adlllas o
S92 oS (Ll 5 )le) 0,5 Jgad a2 S b5 So
9 Slgm) )3 (Suddlobml sl (2L Wlgs o0 9090 (nl &5
o 9 (S0 Sl 4 bojgiing Sle (slaollins j o 55
o515 (Yousefi et al., 2021) sl Jlo o js Jguad o
2 Ol b alie 5o Ll 5o lajgniag Sle YL
OLhen g Eslami oldllae jo  swgeysd b5
5 0dl i,l55 (V+YY) o, 4 Yousefi 4 (Y+10)
wles oyl U ailais ol slaaisS a5 sui bl
9o Ligas 5 ool 05 Iy Sl okl o5
5 2SS ol SEew Yo oled sleesgue


http://isfj.ir/article-1-2842-fa.html

[ Downloaded from isfj.ir on 2026-06-25 ]

OlolSen 5 S,I6LS

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, A.F., 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
http://isfj.ir/article-1-2842-fa.html

[ Downloaded from isfj.ir on 2026-06-25 ]

YV (0) VE-T Ol ol pale alae

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 Resources  and
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,
Awustralia. 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,

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/s5u12104205

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 lranian
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
Associates, New York. 88 P.

Publishing


http://isfj.ir/article-1-2842-fa.html

[ Downloaded from isfj.ir on 2026-06-25 ]

OlolSen 5 S,I6LS

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 Alarcoén,
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, AY., 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
http://isfj.ir/article-1-2842-fa.html

[ Downloaded from isfj.ir on 2026-06-25 ]

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.**; Jahani N.%; Shirmohammadi M.}; Houshmand H.%; Mazravi M.%; Banitorfizadegan J.;
Owfi F. %; Naseriyan S.#; Babaeinejad M.!

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 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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