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Extreme wildfires, known as megafires, are becoming increasingly frequent and intense 

worldwide due to climate change and human activities, with profound consequences for 

biodiversity and ecosystem functioning. In 2020, the Pantanal, the world’s largest tropical 

wetland, experienced unprecedented fires that burned approximately four million hectares 

(~30% of its area) and caused the death of an estimated 17 million vertebrates. Despite 

these dramatic impacts, the effects on aquatic biodiversity remain poorly understood. Here, 

we evaluated how fire severity influences zooplankton taxonomic and functional diversity 

by altering water physicochemical conditions, using a structural equation modeling (SEM) 

approach. Fire severity around each sampling site was quantified using the delta 

Normalized Burn Ratio (dNBR) derived from Sentinel-2 imagery within a riparian buffer 

based on Brazilian conservation guidelines. We sampled zooplankton communities and 

environmental variables at 29 sites along the Cuiabá River during the fire period 

(September 2020, prior to major rainfall-driven ash inputs) and seven months later (April 

2021, post-fire). Our results show that low-severity fires exhibited weak relationships with 

limnological parameters and no significant direct or indirect effects on functional 

dispersion or species richness, indicating limited ecological impact under mild disturbance. 

In contrast, high/moderate-severity fires were strongly associated with shifts in 

physicochemical water parameters (e.g., increased ionic content and reduced water 

transparency), which in turn negatively affected both species richness and functional 

dispersion. These results highlight that the impacts of severe fires are largely mediated by 

changes in environmental conditions rather than by the direct effects of ash inputs alone. 

Overall, our findings suggest that intense fires act as environmental filters, simplifying both 

the taxonomic and functional structure of zooplankton communities, with potential 

consequences for ecosystem resilience and recovery in tropical floodplain rivers. 
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