[ Downloaded from isfj.ir on 2025-08-16 ]

(DOI): 10.22092/1SFJ.2024.130930 YY(V) VN -YY Ol oMl pale ddas

@ ® S gy — (ols Alio

bl G 30 9 90k Lol j Sligwy 30 (i 0138 Sl & 599
ol 32
I O PN P FPTYE GNP JUPTC PA W T R SV RPSP W PN WO JP-J0-S SURE A WK Veun
*mseddigl@yahoo.com

SlEEa3 Gledles pdS (Sad asle SlEaS dnnFo Glae b 5 ool mala (55155 saSiiia 555

1ol combie st (D05 WES s 5 g pidsael

VELY Cpage igBndy f)l VE-Y o redlye sl

S5 Slsws 03058 5 500t (JSG om ip 58 ali oS 3 S @5 Pl Qi el G s
gldle b s ja s b 025 (‘i’-& SN Rl 23T O Sl s 6l ool ¥Y 3 S 5 5 S
VIS peasls” 56 e o 5V ol 0L bl s Jsline SIS0 S K 305 e A5 pladd (1 F A TAY
oV s s sl ool o)k eaalie M Ol s oy b sty Koo o) L f}f/r)?ﬁ){‘f
A" Bl 53 (808 5 S VWITYEV/AR) IS5 e o 5V s (o STp 8 5 S WIAVEY ) o il
alta " o8 3 58" o) 53 (810 S 5 S VWIEVE 1) g8 S il S atens " aaT e ls Sl
rnt S &) 3Tl 5 s s s " 3T Byl s (()?/(J?Jf»f VE/ENEY V) oo clle o 5VL S
Ko ss 5 O o il shelonyl i sanlia oo S7p E s Koo F0/0F YA o il oy VLT Ot ) 22 o
A3l Blod I oy SyfT 5 g b5 cacKan, 5 b33 bl 5l & s o407 5l 65 i ot s 03,5l
F Bl 8 s e 8l s aalllan s ssm Ghlie s i o ke Ulgie 4 epppeslS idls 0Lt eSS
N N B P S B R
5 s el 33 gm eisls DL 5 IS5 5 p0e0l8” (E3 0T (Wl ot 7 a0l 5 Kl o5 5 Ol slaoKany 5
S 55,50 (5o g 5T p srny 5y Sl (Sl 5 055 g g s Lt b STl mlin b 555 w8 8

O R

B LA C VPN PPN P Oy~ PR CH LR - ¥ L=

Jsons oo

AR


https://isfj.ir/article-1-2780-fa.html

[ Downloaded from isfj.ir on 2025-08-16 ]

SRSRIT- WA L1 - I (O PR

O‘J‘SAAJCS\}"A:)A

Mortazavi etal., 2013; Alietal., 2019; Zhang
(and Reynolds, 2019; Pujari and Kapoor, 2021
lacdgw wlie ( ipte 51 S Olyie 4 (o Bl
BEIRWERRR ARPI EUIVIER VSR o ECPR C o U Iy B
drgi 4 e 55l @l (ol )l poste ol Gle
3 o peadle .l oud L bads il s Sais
Sl oo o 0929 50,8 I jo o Bl (5385
oA S ol a ] ol oSk gla S
sladls Jsb 53 wbsiee e ol slaolSins;
G5 g o mlio plai (mlie 5l e g slooau V1 ]
Sl sla iy b S el ( S 5 6 0 sladlale
FAO, 2014; Freije, 2015; ) whbas o igls s
Shahsavani et al., 2017; Cunningham et al.,
sinb adlls (2019; Keshavarzifard etal., 2020
sloo o 5 9,5l (sl iy Slga, jo S SIS
3k 290 sleosls Wi o o )Baels 0je> )0 (Sl e
Slsly 3o 1) ST gz Cu oo )b (2993 S
S50 o2l 3 olns § ol Coodl 4y ol

ol S DS S mss (2Ll pole aslllas o
P Slgm; 309,55 S35 (e (IS 2 (pseedlS
Db slay> 5o @ly ol YVl Gl e 5 9S00
2 ey 5 s eid @lSie (Sl (3
dges il 5 Al ool @l b plosl o il
Wl e S 5955T Sy (23l 5 e 313 (o]
3 tlyd Sleollin s Cu e g e Siyaebn lp
g oolaiwl o B s

B gy 99190

L o o5 oIS 5l esliial b Slge, 51 sl peiges
5 1 Geollins; 5l e o oY ilgy colew
461.151 495 ol j95 4o adly oI YY ol Sl ye
WA ol ,5 b jees g o8 i 0,32 oS Y 0 52
(O JS8) o ol VEe o gy as culid

1Van Veen

FPRV-H
Rasolofo, 1997; Donato et al., 2011; )
Carrasquilla-Henao and Juanes, 2017; Hochard
et al., 2019; Spalding and Parrett, 2019; zu
ol e slo sy, a5 (Ermgassen et al., 2020
S E5 (Jeoe! L (Costanza et al., 2014) el
D) gy Wg,y b e (3,8 BNl 5l g Sole (280
SNFSIY e emY Y Gldle b aS s sbds oo ol yen
Hamilton and ) coul asb il ss,ee ¥«
33 e 25 £ 55 ool Wy o8, 4 5 (Casey, 2016
33,5 o oolaiwl saxe oo 5 IS Sy pawsST ol
(Richardsand Friess, 2016; Thomasetal., 2017)
Bz Gl =i slagaedgs 5Kk sleolSin
a5 Ales lad S5 ales 3l WS o palp Lo
aialy o1 4 anel> o315 ol ;88 4dss § Cuiuma
Himes-Cornell et al., 2018; zu Ermgassen) <.l
5o ole a4 .Sk Jle >l et al., 2020
bl G0 L g aptuensST G sl
G bas Jb 0 ‘JTMJ@L:_%I)A.? o5 5 Ko
oyl aitns Gl puliyw o Gludl glaclad 5 5
b oS Slils alax jldmosis¥T glgil goses Jowo 4
Pielke, 2005; Wang et al., 2018; El-) sloas
aals 059,00l (SOrOgy etal., 2020; Tian etal., 2020
al5s 5l bl (S IS (gla Sogll ;Sate il
P prara a5 bailioy, 4 bodlol
Maanan, 2008; Kdtke etal., ) suwd (0 g sxo
2019; Letsinger etal.,2019; Tan et al., 2019;
e Ol YL slaclle (Angelietal., 2021
b aaly Lagladl s Gl o pgans (S5 o ez ge
S Gy 4 T a8 canl o cely 0ady Slogge
Ghrefat and Yusuf, 2006; ) wss 7o Sk

\Y


https://isfj.ir/article-1-2780-fa.html

[ Downloaded from isfj.ir on 2025-08-16 ]

56°0'0"E
1

57°0'0"E
1

Mangrove reserve, Tabl, Bandar e Pol and
Bandar Khamir (Mangrove habitat)

27°0'0"N

Hengam (Coral habitat)

O

(T T 11T
0 125 25 50 Km

Tiab (Mangrove habitat)

27°0'0"N

T
56°0'0"E

L}
57°0'0"E

9 Pl G ygs plw Sy pad ol (i (g0l )0) (Flx e 9 1> ool 5 Bliguy (6,10 paiged GLroluml 1) JSb

o BEls o @dly (3T
Figure 1: Sampling stations of sediments from mangrove and coral habitats (Around Qeshm, Bandar Khamir, Larak,
Hengam, Tiab, and Azini estuaries) located in the Persian Gulf
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Figure 2: Spatial variations of heavy metal concentration in (pg /g dry weight) among the sampling stations located in
the area of the Strait of Hormuz, Persian Gulf
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Figure 3: Spatial distribution of heavy metal concentration (ng /g dry weight) in the area sediments of Tiab and
Azini, estuaries Hengam, Larak, Bandar Khamir, and Qeshm, Persian Gulf, 2021-2022
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Table 1: Comparison of the average concentration of heavy metals Cu, Ni, Zn, Pb, Cd, and Cr (pg/g) in the recent
study including mangrove and coral areas with other areas in the Persian Gulf and Oman Sea
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Abstract

In the current work, a comprehensive assessment of the spatial distribution of heavy metals
including Cd, Pb, Ni, Cu, Zn, and Cr was performed in the sediments of mangrove and coral areas
from 32 stations located in Tiab, Azini, Lark, Hengam and Qeshm, Island, Bandar e pol and
Bandar Khamir during the 2021 to 2022. The concentration of heavy metals showed significant
spatial variations between the areas. The highest concentration of Cd 1.64+0.01 pg/g was
observed at the station "Near Tabl village, South of the mangrove trees". The station "Tiab, end
of'the estuary" had the highest concentration of Pb 17.87+2.17 pg/g. The highest concentrationof
Ni 135.22+1.85 pg/g was seen in "North Tiab station, irrigation branch”. The maximum
concentration of metal Cr 18.41+0.41 ug/g was observed at the "Center of mangrove reservoir"
station. There was the highest concentration of Zn 94.61+30.74 pg/g in "Azini Station 2" and
finally, the highest concentration of Cu 40.5+0.28 pg/g was observed in the station "Khamir port,
sandy bed of mangrove trees". The stations located in Tiab and the mangrove reserve had a higher
intensity of pollution than other places and showed considerable risks of pollution, especially in
terms of Ni and Cd. Cadmium was considered as the most dangerous metal in the studied areas
which is probably caused by industrial activities. It is necessary to consider comprehensive and
impressive strategies to control and reduce these heavy metal pollutions, especially in Tiab
habitats and mangrove reserves where show high intensity of Cd and Ni contamination to
identify, and manage the sources of these pollutions and minimize the impact of human activities
on mangrove and coral ecosystems.
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