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ABSTRACT: 

Tropical seagrass meadows contribute to climate change mitigation due to their ability to capture 

atmospheric carbondioxide (CO2) during photosynthesis and store it in the living biomass and soil. 

Moreover, they shelter a considerable amount of calcifying macroalgae, which through their 

photosynthetic activities promotes calcification process. However, it is not known whether their 

coexistence counteracts net macrophyte carbon sequestration. The main aim of this study was to 

understand the influence of submerged vegetation on the fluxes of CO2 over the water surface in a 

tropical shallow water. This was achieved by a combination of in situ and mesocosm measurements 

of air – water CO2 exchange using floating chamber technique. By measurements of air – water 

CO2 exchange and water parameters of the tropical shallow lagoon (Chwaka Bay, Zanzibar), we 

evaluated the effect of vegetation composition in a seagrass dominated area and compared CO2 

fluxes at different densities of seagrass and calcifying algae in a mesocosm set up. Our results 

showed that tropical seagrass photosynthetic CO2 uptake creates downflux of atmospheric CO2 in 

the seawater. The fluxes of CO2 were correlated with the fluctuations of both dissolved oxygen and 

pH in the water column, indicating a link between air-water fluxes of CO2 and the productivity of 

macrophytes. Results also showed that macroalgae calcification counteracts the effects of 

photosynthesis on the air – water CO2 exchange although their coexistence found to influences 

each other positively either in calcification or photosynthesis processes depending on the 

percentage of calcifiers presents. 

 

 

 

 


