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Objective(s) of the Resear ch Project: The proposal aims at investigating how the metabolism
of coastal lagoons changes across a gradient in anthropogenic eutrophication. Metabolical
balances are a key property of coastal lagoons because they determine how much primary
production istransferred to higher trophic levels, the extent of trophic connectiviy to adjacent
systems (offshore fisheries), and whether the lagoons act as carbon and/or nutrient sinks or
sources. Therefore, this project will increase our understanding of how the pervasive, world-wide
problem of anthropogenic eutrophication may alter the ecological services offered by subtropical
coastal lagoons, wich are ubiquitous systemsin our coasts. These goals are different from the
initial goals sought with this proposal, and they represent the evolution of our idesas, reality-
checks and afinal refinement of the methodology used.

Summary of findings: The findings of this proposal are now being written up as one scientific
manuscript and they represent one chapter of the Ph.D. dissertation by Jason P. Stutes,who is
scheduled to defend in Summer 2005. The findings can be summarized as:

As human utilization of our coasts increases, detrimental effects such asloss of seagrasses can be

seen in the surrounding ecosystems. Though many have examined primary production, biomass
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and other indicators of ecosystem health, few have examined how human-induced seagrass |0ss
may affect the metabolism of coastal communities by examining community level production
and respiration over long temporal scales. To contribute to this question, we have compared
community metabolism (using oxygen evolution in in-situ incubations) between three coastal
lagoons that differ greatly in the extent of anthropogenic eutrophication and shoalgrass (Halodule
wrightii): a pristine lagoon, with 70% of bottom covered by shoalgrass, a moderately impacted
lagoon, with 10% of bottom covered by shoalgrass, and a highly impacted lagoon, with no
shoalgrass present. Our results demonstrate that, regardless of the coastal lagoon considered,
gross community production tends to be higher for shoalgrass beds than for bare sediment (i.e.,
mostly populated by benthic microalgae), but for net community production (i.e., the difference
between community gross primary production and respiration) differences between community
types become smaller and eventually nonexistent as eutrophication increases. Hence, the results
indicate that shoalgrass loss and replacement by microphytobenthic communitiesin coastal
lagoons due to increasing eutrophication may depress the magnitude of primary production (i.e.,
total incorporation of CO, into producer biomass) in the lagoon, but not the excess of production
over respiration (net community production) and thus the quantity of carbon susceptible to burial

or export.
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