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Abstract
Aquatic ecosystems are facing mounting threats from chemical contaminants, resulting in detrimental effects on 

both the environment and human health. The interplay between ecology and toxicology is crucial for understanding 
the complex interactions between organisms and chemical pollutants in these ecosystems. This article provides a 
comprehensive overview of recent research on the ecological consequences of chemical contaminants and their 
toxicological implications in aquatic environments. We explore the pathways of contamination, bioaccumulation, and 
biomagnification, elucidating how these processes affect aquatic food webs and biodiversity. Additionally, we delve into 
the emerging methodologies and tools employed to assess the ecological risk and toxicity of various pollutants. Through 
a synthesis of cutting-edge studies, we highlight the importance of an integrated approach, combining ecological 
assessments and toxicological investigations, to safeguard the health and sustainability of aquatic ecosystems in 
the face of increasing anthropogenic pressures. By understanding the intricate relationships between organisms and 
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organisms, such as �sh, invertebrates, algae, and amphibians, are 
analyzed in terms of their vulnerability to speci�c pollutants and the 
ensuing physiological and behavioral responses. Moreover, the long-
term and sub-lethal e�ects of chronic exposure to pollutants are 
elucidated, emphasizing the need for a holistic approach in assessing 
the ecological risks. Recognizing the severity of the issue, the article 
addresses the existing regulatory frameworks and policies concerning the 
control and management of chemical pollutants in aquatic ecosystems. 
It evaluates the e�ectiveness of current measures in curbing pollution 
and identi�es potential gaps and challenges. Furthermore, various 
mitigation strategies, such as advanced water treatment technologies, 
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