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Abstract

Pollution of aquatic ecosystems with heavy metals is one of the global problems in developed
countries. In this study, we investigated the concentrations of heavy metals nickel, lead, mercury and
vanadium by sampling sediments using Vane Veen Grab at depths of 5, 10 and 15 meters from 4 stations
including estuary Musa, Ahmadi, Ghazaleh and Ghanam in the port. Imam Khomeini was paid in 1396.
Based on the results of this study, it was found that the average concentration of metals in different stations
38.79 to 64.17 for nickel, 2.23 to 13.18 for lead, 0.87 to 8.12 for mercury and 39.32 to 62.26 png / g was
obtained for vanadium. The results of one-way analysis of variance (ANOVA) showed that the
concentration of metals in different stations was significantly different (P <0.05), the highest concentration
was related to nickel and the lowest was related to mercury. The results of Anova test showed that the
concentration of metals was significantly different in sediment particles (P <0.05). The highest
concentration of metals was observed in clay particles. There was no significant difference between metal
concentrations at different depths (P> 0.05). Igeo was calculated to evaluate the level of metal pollution and
based on this index, it was determined that Musa and Ahmadi estuaries are contaminated with respect to all
metals, Ghazaleh estuary with respect to mercury and nickel, but Ghanam estuary is not contaminated.

Keywords: Heavy metals, Estuary, Organic carbon, Sedimentary particles, Environmental parameters,
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Fig.1 Location of the studied stations and their tributaries in the Persian Gulf

Aslllas 0,50 LKl HLdl e CosBas -V Joox
Table 1. Geographical location of the studied stations.

Llatitude Longitude Station
30° 26 24" N 49°07 ' 09" E Musa
30°27'02” N 49°07 ' 07"E Ahmadi
30°27 '34"N 49°12 '30"E Ghazaleh
30°25 '04"N 49°02 '47"E Ghanam
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Table 2 - Degree and amount of geochemical pollution index (Igeo).

Pollution rate Index size Degree
No Pollution <0-1 0
Low Pollution 1-2 1
Moderate Pollution 2-3 2
High pollution 3-4 3
Severe pollution 4-5 4
Very Severe pollution >5 5
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Table 3 - The amount of environmental parameters in different stations.

Creek Ghanam  Creek ghazaleh Creek Ahmadi Creek Musa Parameter
4.5-16.3 5.3-17 4.4-16.1 5.8-17.4 Range Temperature
12.3 13.2 12.7 14.5 Average
6.9-8 7-8.1 6.8-8.2 7.7-8.3 Range pH
7.7 7.5 7.8 8 Average
34-46 29-43 30-42 31-45 Range Salinity
38.5 37 36 39 Average
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Figure 2-Heavy metals Calibration diagrams of lead, nickel, vanadium and mercury.
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Figure 3- Average concentration of nickel in sediments of different stations.



5895 ale dolilind
1E oo oybomna - F olo 15 Wl

25 ol

ol

o SOl g ge2 (o)

oal Sz o B e cdale 2SSk (P>0.05)
bl s el i sols lis £ USE o axlias 59
(One-Way ANOVA) aé,S, il ls oyee;] gl
cls vz suls S Ol olle cdale

(P<0.05)

S,y sleaiged o e clale Sl

o el oo aslie FUSE Lo calises (sloolSiy]
A ZaS Glgi e 4B, Luibls oe] @l el
ine M| calie sloolSil Lo woye culals
—dges 50 ogum dale L Sle (P<0.05) s,ls 5l

A.MAJ__ULA o Ji&.» o caliseo L;Lhclfj_....a_‘ ooy 6Lk

a,bse byl ool mls elel el eal
e DS Galisre sbolliis! jo cgum clale
owibly Geesl @bt elel 5 (P<0.05) s)ls ks
5 pouolly clale (One- Way ANOVA) aé,ls,
Cla ol e DS Gl slaolSiay!

8
a
2
(0]

Musa Ahmadi Ghazaleh Ghanam
station

Gliseo @los! jo Wlpld cdale (1 SSleo
clale a8 S, uibly fees] mmls Lwlel
AW (50 VO 5 V- D) calize GBlosl o l5ls

(P>0.05) ssslas s)ls sxo

[y
N

=
o

concentration {g/g
[0}

bl b olSin] Sligus; 0 oy cdale S0l -F IS
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Table 4 - The rate of geochemical pollution index in different stations.

Khor Ghanam Khor Ghazaleh Khor Ahmadi Khor musa Heavy metal
2.5 4 3.5 8.7 Hg
1.3 2.5 4.6 5.7 Nickel
0.87 2 3.1 6.8 Pb
1.2 1.5 2.7 6.3 vanadium
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