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ABSTRACT

The present study examined the seasonal variation and impact of heavy metal (HM) contamination in
Halasuru and Agara lakes of Bengaluru, emphasizing environmental and human health perspectives.
Water, sediment, and fish (Oreochromis niloticus) samples collected from August 2021 to July 2023
revealed that HM concentrations in both lakes exceeded permissible limits prescribed by various
organizations. Bioaccumulation of Cd, Cu, Zn, Cr, and Pb in gill, muscle, kidney, liver, and gonad
tissues of O. niloticus also surpassed regulatory thresholds. Sediment and edible tissue (muscle)
concentrations were used to evaluate ecological and human health risks. Elevated contamination factor
(CF), pollution load index (PLI), Geoaccumulation index (Igeo), and environmental risk index (ERI)
values were recorded, particularly during the monsoon season, with Agara Lake showing marked
enrichment in Zn and Cr. Estimated daily intake (EDI), target hazard quotient (THQ), hazard index
(HI), and target carcinogenic risk (TR) values for Cd, Cr, and Pb exceeded safe limits, indicating
potential health risks from fish consumption. Laboratory exposures of O. niloticus to individval and
combined heavy metals resulted in significant behavioural, biochemical, and histological alterations,
including oxidative stress and tissue degeneration, especially in liver and kidney. The study provides
critical insights into seasonal heavy metal dynamics, bioaccumulation, and associated ecological and
human health implications in Bengaluru’s urban lakes.
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