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The ocean is the orlgm of Earth s life and evolution has been experlmentmg with dttereht approaches to growth and survival for over 3
billion years. This has produced a rich diversity of microbial life composed of species that have developed relatively recently together
with those of ancient lineage. Evolution allowed microbial life to respond to conditions it encountered on the early Earth, as well as to -
shape totally new conditions.: Photosynthetic bacteria for example, eventually. replaced the reducing environment. \nnth extremely
oxygenated conditions. In doing so, bacteria transformed global ecology and made possible an increasing diversity of organic material
and the associated pathways to break down organic substrates back to inorganic pools. The archaea, bacteria and eukaryotes
~_associated with some of the major biogeochemical pathways will be discussed. Special attention will be given to carbon fixation pathways
that include phototrophy by bacterial rhodopsin as well as the dominant oxygenic photosynthesis. Productivity is closely associated with
- nutrient acquisition pathways and nitrogen fixation holds particular importance for the balance of global nitrogen and perhaps the
capacity to produce hydrogen for human use. The application of metagenomic sequencing approaches to ocean communities prowdes
a way to prospect for these and additional pathways that have already been optimized by extensive evolutlonary pressures.
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