
O33.4 

Responses of soft-bottom bacterial diversity and processes to short-term 
oxygen depletion and recovery: insights from a manipulation experiments in the 
Venice lagoon 

Lucia Bongiorni1, Mariachiara Naldi2, Amelia De Lazzari1, Caterina Manzari1, Alberto Pallavicini3, Marco 

Bartoli2, Pierluigi Viaroli2, Daniele Nizzoli2 

1National Research Council, CNR, Italy. 2University of Parma, Italy. 3University of Trieste, Italy 

Abstract 

Dissolved oxygen depletion (hypoxia/anoxia) in sediments and bottom waters are becoming increasingly 
common in coastal marine systems, either because of increased nutrient inputs, leading to higher rates 
of algal production and oxygen consumption, or due to changes in ocean circulation patterns (wind 
regime and upwelling). Hypoxia/anoxia are threatening biodiversity and associated processes in 
transitional water ecosystems. Specifically, oxygen availability affects microbial functional diversity and 
activities, which in turn regulate biogeochemical processes. Therefore, investigating the response of 
ecosystems to hypoxia/anoxia is important to understand and predict the stability of ecosystems 
functioning. Microbial communities can take advantage of benthic vegetation (e.g. through oxygen 
transport and release from roots) and their response to hypoxia/anoxia is expected to change with 
sediment colonization by different primary producers. To test these hypotheses, oxygen depletion was 
experimentally induced in sediments of the Venice lagoon (Italy) by prolonged dark incubation (60 hrs) 
of sediment cores with different primary producer (microphytobenthos, macroalgae, seaweeds). 
Normoxic conditions were then re-established. Features of the bacterial community and benthic 
processes were investigated before, during the anoxia, and after re-oxygenation (24 hrs). Biochemical 
composition of sediment organic matter, functional proxies (prokaryotic C production and extracellular 
enzymatic activities), diversity of the total and active bacterial communities (16S-RNA tag-sequencing of 
DNA and cDNA) and net fluxes of O2, CO2, N2, NO3

-, NH4
+

, PO4
3- were measured at the water-sediment 

interface. The outcomes of the experiment highlighted clear differential responses of microbial 
functioning, evident through an increase in mineralization and evidenced a fast recovery to normoxic 
conditions in both vegetated and non-vegetated sediments. The analyses of microbial diversity on the 
active portion of the microbial community during oxygen depletion and restoration of normoxic 
conditions are here discussed to further elucidate the effect of oxygen deficiency events on sediment 
biogeochemistry and rates of recovery after such events. 
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