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Distribution Characteristics and Trophic Transfer of Microplastic

Pollutants in Coral Reef Ecosystems along the Coastal Areas of Hainan

CHEN Sheng'
1. Guangdong Ocean University, Zhanjiang 524088, P.R.China
Correspondence to: CHEN Sheng; Email: shengchen1231@sina.cn

Abstract: With the intensification of marine plastic pollution, microplastics—emerging contaminants—have
become ubiquitous in tropical coastal ecosystems, posing potential threats to biodiversity and ecological functioning.
This study focuses on a typical coral reef ecosystem along the coast of Hainan, China, and investigates the
abundance, types, and spatial distribution of microplastics in seawater, sediments, and organisms across different
trophic levels. By deploying multi-medium sampling sites and implementing stable isotope analysis and food web
tracing, we explore the migration patterns of microplastics in the ecosystem and their potential ecological impacts.
Results show that microplastic concentrations are significantly higher in nearshore areas than in outer reefs, with
fibrous and fragmentary particles dominating in sediments. In both water and benthic organisms, microplastic
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presence exhibits clear environmental gradients. Carnivorous fish at higher trophic levels contain higher microplastic
loads, indirectly supporting the hypothesis of trophic transfer. Furthermore, feeding behaviors, metabolic capacities,
and ecological niches of organisms play critical roles in the migration and retention of microplastics, with significant
interspecies variation in physiological responses. Although classical biomagnification patterns are not yet evident,
the long-term ecological risks posed by microplastics—particularly in ecologically sensitive areas such as coral
reefs—should not be underestimated. Based on the findings, this study proposes the development of a coordinated
land-sea monitoring network and the reinforcement of plastic source control measures. It also calls for a data-driven
risk assessment framework for microplastic pollution, providing empirical support and policy implications for
pollution mitigation and ecological protection in tropical island ecosystems.

Key words: coral reef ecosystems; microplastic pollution; spatial distribution; trophic transfer; ecological toxicity;

coastal Hainan; pollution control strategies
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