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ABSTRACT

ARTICLE INFO

Wetlands, particularly mangrove ecosystems, play a crucial role in environmental sustainability
by supporting biodiversity, maintaining coastal ecological processes, and providing essential
ecosystem services. Despite their ecological and socioeconomic importance, these ecosystems
are increasingly affected by anthropogenic pressures, including heavy metal pollution. The
accumulation of metals in sediments is of particular concern because sediments can act as
repositories of contaminants and represent a potential source of exposure for sediment-
associated organisms. Assessing sediment contamination is therefore important for identifying
potential ecological risks and informing the conservation and management of mangrove
habitats. This study assessed heavy metal contamination and associated ecological risks in the
Hara Protected Area and the Khour-e-Khoran International Wetland, which together
encompass one of Iran’s most ecologically and economically valuable mangrove ecosystems.
Sediment concentrations of nickel (Ni), cadmium (Cd), lead (Pb), copper (Cu), zinc (Zn), and
iron (Fe) were measured. Contamination was evaluated using the contamination factor (CF)
and pollution load index (PLI), while comparisons with sediment quality guidelines (SQGs)
were used to assess the potential for adverse biological effects. These complementary
approaches provided a basis for evaluating sediment quality and identifying metals of greatest
ecological concern. The mean sediment concentrations of Ni, Cd, Pb, Cu, Zn, and Fe were
86.87+37.45,1.25+0.76,8.32 £ 5.03, 61.12 + 24.68, 113.04 = 62.31, and 2159.77 + 432.64
mg/kg, respectively. The combined assessment identified Ni and Cd as the principal metals of
ecological concern, particularly in relation to potential effects on benthic communities. These
findings highlight the importance of interpreting metal concentrations alongside contamination
indices and biological effect thresholds, as the ecological significance of individual metals
cannot be determined from their concentrations alone. Overall, the results indicate considerable
heavy metal contamination in the coastal-marine sediments of the Khour-e-Khoran
International Wetland and raise concerns regarding sediment quality and the protection of
associated biological communities. Potential implications for food-web integrity warrant
further investigation, although sediment concentrations alone do not establish metal
bioavailability, uptake, or trophic transfer. The findings support regular sediment monitoring,
further investigation of contamination sources, and complementary assessments of metal
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accumulation and biological responses in resident organisms. Such efforts would strengthen
the evidence available for management and help safeguard the ecological functions and
ecosystem services of this valuable mangrove wetland.
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