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Abstract 

  

Estuarine sediments harbour a plethora of life forms that engineer the structural and functional 
properties of these sediments. A large consortia of microorganisms, especially bacteria and archaea take 
part in organic matter breakdown as part of their respiratory mechanisms and along with macro- and 
meiofauna which work through bioturbation, independently or synergistically maneuver the process of 
diagenesis. Apart from sediment biogeochemical factors, several physical factors like sediment 
reworking by benthic fauna, sediment grain size and depth are driving forces that influence the structure 
and functions of microbial communities. In this study, the primary objective was to discern whether the 
two parallel activities of anaerobic bacteria (sulphate reducers) and archaea (methanogens) intersect 
with sediment bioturbation, and thus influence each other in the study area. In addition, the 
relationship between anaerobic biogeochemical activities (methanogenesis and sulphate reduction) and 
other physical factors such as sediment grain size and depth of water column was also examined. 
Sediment samples were collected from the 15 selected stations in Vembanad estuary, a Ramsar site in 
Kerala, India. The range of Bioturbation Potential, varied from 44.78 to 763.9 spatially and the difference 
reflects the variations in abundance, diversity and activity of benthic fauna. Although bioturbation was 
influenced by sediment grain size, bioturbation did not exhibit a significant influence over methane 
production and sulphate reduction in the Vembanad lake sediments. The effects of bioturbation on 
microbial activity depends on species-specific ventilation behaviour as well as the irrigation capacity, 
which suggests that in Vembanad lake, the sediment bioturbation caused less oxygen penetration, thus 
not affecting anaerobic microbial activity. 
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