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Abstract:

The flux of dissolved organic matter (DOM) through aquatic bacterial communities is a
major process in carbon cycling in the oceans and other aquatic systems. Our work addressed
the general hypothesis that the phylogenetic make-up of bacterial communities and the
abundances of key types of bacteria are important factors influencing the processing of DOM in
aquatic ecosystems. Since most bacteria are not easily cultivated, the phylogenetic diversity of
these microbes has to be assessed using culture-independent approaches. Even if the relevant
bacteria were cultivated, their activity in the lab would likely differ from that under
environmental conditions.

This project found variation in DOM uptake by the major bacterial groups found in
coastal waters. In brief, the data suggest substantial differences among groups in the use of high
and molecular weight DOM components. It also made key discoveries about the role of light in
affecting this uptake especially by cyanobacteria. In the North Atlantic Ocean, for example, over
half of the light-stimulated uptake was by the coccoid cyanobacterium, Prochlorococcus, with
the remaining uptake due to Synechococcus and other photoheterotrophic bacteria. The project
also examined in detail the degradation of one organic matter component, chitin, which is often
said to be the second most abundant compound in the biosphere.

The findings of this project contribute to our understanding of DOM fluxes and microbial
dynamics supported by those fluxes. It is possible that these findings will lead to improvements
in models of the carbon cycle that have compartments for dissolved organic carbon (DOC), the
largest pool of organic carbon in the oceans.
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