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Figure (1): Geographical location of mangrove forest on the northwest coast of Qeshm Island
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Table (1): Geographical location of stations of mangrove forest on the northwest coast of Qeshm Island
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Table (3): Ecological hazard of heavy metals
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Table (2): Classification CF of sediments
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Table (4): Mean and standard deviation of heavy metal concentration in sediments and leaves of mangrove in Qeshm (mg/kg)
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Figure (2): Evaluation of heavy metal pollution in sediments and leaves of Qeshm mangrove by CF and BCF
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Table (5): Values of BCF and CF indices for heavy metals studied in the sampling points
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Figure (3): Evaluation of heavy metal contamination in sediments and leaves of Qeshm mangrove by index Left: PLI and Right: MAI
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Figure (4): Evaluation of heavy metal contamination in sediments and leaves of Qeshm mangrove by right: RI and left; mPELq
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Table (6): Heavy metal pollution indices in sampling points of Qeshm mangrove forest

RI PLI mPELqq MAI bl
YOA /a8 VA 14/7) |
A% Y/AQ VY \V/TY Y
VY YV Nias VY/AS Al
'Y VYA /¥ V/4- ¥
qy AL /Y 4/AA o
144 VY /50 Yo /AY 5
yYY VXY /¥Y AN v
yYY ) /¥ 4/04 A
V5 \YAns /Y L¥AnY q
YOA ) ¥ Yo/ Ve

SIS e b i LIS e 58 b 3

S et 5 pliolan i ST o S Sy

s Sl 3 S sl Sl s s (5,51

t};ﬂﬁlﬁ_}6})‘uﬂcw~ag_~gjjb\j>6u4eﬁ;—)br|x|



FY 5k oyl 9o 0lost 3L Jlw (sl v (oo (SAd g3y ool aloxo "

St (YA LS 5 S0 K,5 e 13 Ss )
635 5 ¢3S o e JBEH oy o8 oS 5l 0L 51
SV L /A B s 5 Sl JSor s ST
Gt e 5 035 s ) e ISy 5 S
Gl s 55 el 3l | AL (381 s il
duq&)sfﬂ)saﬁwo\ﬁ@edjdﬁﬂﬁy
2 45 2 s il Sl ke Sl (A5 0 L
5 5m0 l 5 el Sl lsed s 3L Ol Lol
355 Ol s Sl O il gyl o)
o Jolad o5 Dl Ll ol oS jlatl 03 S e 1
Gy bl (VY OIS 5 ) gl Sl (g 1S
it LS e Sl 53 Sl g S0
L Tl OF 55 o8 Wsd o ol a0 gy 3l I3 Uiz
CIIES el 05 SONS 5 Ko Sl L Ws (gl 3
(YooY O ffzjf.‘) ”;& Sl gy so D3l
sl Ko a8 aah ol il gble 53 O S
5 e LAl LU i 53 age 28 5 Kb
2 Sl ol S 5 ST e Rl
53l L laamst s 4 Sl 5l K Sl S s
L slmamest 5o o5 4ty o e g 8
Sl sl Ll Sl 5 (6 el lac sy Gi b 5l 5 e
OSan 5 ol S i 1 Gl o dlad 5 o
=23 (55 Sle s 581 5 S Sl b S Ble (YA
55l 3006 8) a3l ST ol sloas Sle 4y
I (Y 0Lsan 57 L) s (Y F O ian
OSan 5 ol S50 (V000 OLan 57 5)8)
5 ) Ol o (YWY OLLSan 571 g) tia (Yo
(VoY OhLSen 5 Oliy SVL ) e 5 (VoY 0L
LS (Y0 ¥ OLLSen 5 Olaie) me a Cad 5 S
ST 5 ) Ks S (YN e 5 L)

. ELTurk

. Abollino

. Sany

. Caeiro

. Mejias

. Behera

. Espinosa

0. Tam and Wong

— 0 003N L W

YV Jed=) Cnl o Glaazes 5s
S p o Slgus 5 oS Sl JSl g b 5 (V) g
=353 Sk

Table (7): Transfer rate of heavy metals from sediments to
mangrove leaves in Qeshm
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Extended Abstract

Introduction: The mangrove ecosystem in the coastal desert and sedimentary islands northwest of Qeshm Island
off the coast of the Persian Gulf is exposed to industrial pollution, urban effluents and oil pollution. Considering
the fact that pollution can affect the ecosystems, any increase in the concentration of metals such as cadmium,
lead, zinc, and copper may damage coastal ecosystems. On the other hand, the role of mangrove (as a coastal
ecosystem) in accumulating heavy metals can be identified by measuring its transfer coefficient. However, as the
heavy metal contamination in Qeshm mangrove ecosystem has still remained unknown, this study sought to
identify and evaluate heavy metal pollution in the mangrove ecosystem of the Qeshm coast and to examine the
ability of contaminants to accumulate in mangrove by calculating their transfer rate.

Materials and Methods: At First, ten mangrove stations were identified using Google Earth images. Next,
mangrove sediments and leaf were sampled six times in 2019, which were then were encoded in plastic bags and
transferred to the laboratory. Finally, the concentrations of heavy metals including zinc, lead, copper, and
cadmium were measured using an atomic absorption spectrometer. Moreover, indicators such as CF, BCF, MAI,
PLI, RI, and mPELq were used to assess the pollution of mangrove ecosystem in Qeshm.
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Results: According to study’s results, the heavy metals’ pattern was found to be Pb> Zn> Cu> Cd in the
mangrove forest ecosystem’s sediments and leaves. Furthermore, the maximum and minimum concentration of
zinc metal in mangrove’s sediments and leaves were found in stations 1 and 9, respectively. Moreover, while the
maximum concentration of lead and cadmium belonged to the coastal station 1, their minimum values were
found stations 8 and 5, respectively, both of which are located in the inland sediments of the mangrove
ecosystem. Also, the maximum and minimum copper concentrations were identified in stations 2 and 10,
respectively.

On the other hand, the investigation of Qeshm mangrove ecosystem’ pollution revealed that while cadmium

and zinc metals had moderate pollution coefficients, lead and copper metals possessed significant pollution
coefficients. Moreover, the accumulation of heavy metals in mangroves were more than 1 in cadmium. However,
the amount varied from 0.9 to 1 in zinc, lead, and copper.
In general, it could be argued that mangroves can store and accumulate heavy metals in their organs. On the
other hand, the MAI index is higher in coastal areas than in sedimentary islands. In fact, while heavy metals are
highly accumulated in coastal areas’ mangroves, they are much less accumulated in sedimentary islands. Also,
the PLI value is over lin the whole mangrove ecosystem of the Qeshm island, indicating the island’s polluted
state, whose maximum and minimum values belong to the coastal areas and sedimentary islands, respectively.
Furthermore, the analysis of ecological risk (RI index) suggested moderate and low ecological risks in coastal
areas and sedimentary islands of the Qeshm mangrove ecosystem, respectively. Also, examining the potential
hazard level’s coefficient in the Qeshm Mangroveforest ecosystem (mPELq) showed that coastal areas and
sedimentary islands had moderate and low pollution risks, respectively.

Conclusion: this study investigated the heavy metal contamination, its accumulation rate, and its transfer from
sediments to mangrove leaves. Metal pollution with pollution indices has been studied that cadmium and zinc in
the mangrove ecosystem in the coastal desert and sedimentary islands in moderate pollution and lead and copper
in the pollution category are significant; However, the transfer rate from sediments to mangrove was high,
indicating the ability of the plant to purge the coastal desert ecosystem from pollution. On the other hand, the
Ecological and environmental risk indices and the environmental risk probability index suggested low and
moderate pollution risks in the mangrove.

Generally, it could be said that according to the pollution indicators, the Qeshm island’s mangrove-covered
northwestern coastal desert contains higher concentrations of metals than the island’s sedimentary inlands.
However, due to the coarser texture of the sediments, and the extensive distribution of coastal mangrove roots,
the heavy metals’ transfer rate from sediments to plant organs is higher in these coastal areas than in sedimentary
islands, considering the fact that soft sediments in sedimentary islands tend to absorb and accumulate heavy
metals. Therefore, the coastal areas of the Qeshm island can be classified within the low pollution category. As
mangrove forests possesses a high power transferring contamination from bed sediments to their leaves, they can
be used as a new method for purifying the habitats of coastal desert areas, wetlands, and bays.

Keywords: Bioaccumulation, Ecological Pollution Risk, Mangrove, Sediment, Copper.



