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Introduction

Marine wetlands and coral ecosystems have been
proven to play an important role in tourism, providing
food, natural products, etc. for humans [1] and on the
other hand, it is a safe habitat for aquatic organisms.
These very rich ecosystems have played a prominent
role in the protection of the coasts, but today they are
considered as the most sensitive ecosystems to marine
pollutants. According to annual estimates, about 4.63
million tons of crude oil are discharged into the seas in
various ways [2], which due to their toxicity, solubility
and hydrophobicity, total petroleum hydrocarbons
(TPHs) have a high ability to accumulate in sediments
and food chains [3, 4]. The pollution of sediments with
TPHs is currently considered as another influential
source in the health of coral ecosystems, as these
pollutants have the ability to be recycled into water
after accumulating in sediments [5-7]. Thus, assessing
the risk of sediment pollution in sensitive coastal
ecosystems such as coral reefs is very important. The
Persian Gulf consists of a large number of islands,
which lack of proper recognition of the region's
potential in various forms of development, sediments,
islands and water ecosystems of this bay have been
affected by the harmful effects of oil pollutants.
Therefore, the aim of the current research is to
investigate the total petroleum hydrocarbons (TPHs)
in the sediments surrounding Shidvar international
wetland, which is one of the protected areas of coral
reefs in the Persian Gulf.
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Materials and ethods

The study area of the research is Shidvar Island. This island
is located at a distance of 1.5 km from Lavan Island (one
of the most important oil fields for refining and exporting
crude oil in the Persian Gulf) as the fourth international
wetland of Hormozgan province. In Khordad 1401, after
identifying and recording the geographic characteristics
of the most important places of distribution of corals on
this island by GPS, then sediment samples from 3 marine
stations and 3 coastal stations were randomly collected
from a depth of 0-5 cm in 3 repetitions (Figure 1) and
the determination of the granularity of the sediments
were studied in the laboratory for extraction and the
measurement of total petroleum hydrocarbons according
to the MOOPAM method [§].

Results and Discussion

Based on the obtained results, the average of the
highest and lowest percentages of silt and clay particles
in stations number 3 and 2, respectively, and for sand
particles varied from 51.57% to 52.07% in marine
sediments, and also for coastal sediments, the highest
and lowest average percentage of silt and clay particles
was observed in stations No. 1 and 2, respectively, and
for sand particles, changes from the highest to the
lowest amount were observed in the second > third >
first stations respectively.
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Fig. 1 Location of sampling stations in the Shivdar International Wetland.

The highest and lowest average concentrations of
TPHs in marine sediments were observed in stations
No. 3 and 2, respectively, at the rate of 0.35 pg/g
and 0.28 pg/g, and the average range of changes was
observed in the second > first > third coastal sediment
stations (Figures 2 and 3).
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ig. 2 Concentration values of total petroleum hydrocarbons
(TPHs) in marine sediments of the studied area.
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Fig. 3 Concentration values of total petroleum hydrocarbons
(TPHs) in the coastal sediments of the studied area.

In order to evaluate the severity and environmental
risk of this pollutant, the indicators of sediment quality
guidelines (SQGs) and contamination factor (Cf)
were used. The evaluations carried out according to
SQGs showed that the concentration of TPH in all the
sediments of the studied range stations does not have
any adverse biological effects on aquatic life. Also, the
Cf studies showed that the degree of pollution in all the
sediments of the studied marine and coastal wetland
stations is in the low pollution category.

On the other hand, the findings of the present study
and their comparison were consistent with the studies
conducted by Goldberg [9]; Massoud et al., [10];
Commendatore and Esteves, 2007 [11].

Conclusions

The special conditions of the Persian Gulf and the
presence of a wide range of organic pollutants such
as total petroleum hydrocarbons have severely
affected the ecosystem of this ecologically sensitive
aquatic environment. In this study, the close distance
and proximity of the coral ecosystems of Shidvar
international wetland with the Lavan oil island, the
discharge of balance water and smuggled fuel to
the seas or the proximity to the docks (fishing and
commercial) can be another reason for the presence
of petroleum compounds in these ecosystems [12-14]
and we know that oil pollution of the seas is mainly
caused by the illegal discharge of hydrocarbons by
ships into the marine environment [ 15]. In general, the
higher level of TPHs concentration in the third marine
sediments station can be attributed to the proximity
of this station to the Lavan oil island. In addition,
finer-grained particles such as silt and clay increase



the possibility of the accumulation and presence of
petroleum compounds in sediments compared to
coarser-grained particles such as sand [16]. Also, the
difference in the lower concentration of petroleum
hydrocarbons in all coastal sediments compared to
marine sediments can be mainly attributed to different
optical, physical, chemical and biological processes,
because these processes have the ability to decompose
these organic pollutants.
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