CCE mpre OCEANIC DIAZOTROPH COMMUNITY STRUCTURE & ACTIVITIES IN A HIGH CO, WORLD

microbial oceanography:
research and education

ABSTRACT

The influences of changes in ocean carbonate system, including decreases in pH and increases in pCO,, on key biological processes are only poorly known. As part of a
collaborative effort between the Church Lab at the University of Hawali and the Letelier lab at Oregon State University, CMORE scientists have begun studying how marine
nitrogen fixing bacteria, referred as diazotrophs, respond to changes in seawater pCO,. Diazotrophs play pivotal roles as catalysts of numerous biogeochemical
transformations. Most notably, by serving as a biological source of new nitrogen, theses microorganisms help support plankton productivity and material export to large
regions of the world’s ocean, including the North Pacific Subtropical Gyre. Through deliberate perturbation experiments, coupled with time series examination of diazotroph
activities and community structure, this work is shedding new insight into the sensitivities of these important groups of microorganisms to changes in the seawater carbon
system.
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Surface bloom (E), free filaments (F) and colonies (“puffs” G) of Trichodesmium spp. (Images coresy of

Donn Viviani A major fraction of daily nitrogen fixation between 2004-2008 appears attributed to Angel White, OSU)
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UH fixation appear dominated by larger diazotrophs (>10 pm in diameter). These | types clustering among nifH-containing cyanobacteria are shown with green branches, while those
episodic increases in nitrogen fixation by larger microorganisms (including | clustering among nifH-containing Proteobacteria are depicted by purple branches. nifH gene sequence-
Trichodesmium spp., Richelia spp., and Calotrhix spp.) tend to occur when pCO, | types shown in white phylgenetically cluster among various groups of anaerobic bacteria. Cyanobacteria
levels exceed 360 patm. We suspect different groups of ocean diazotrophs may | ldentified as Richelia-1 are common endosymbionts associated with diatoms belonging to the genus

vary in their physiological responses to perturbation in CO, or other environmental Rhizosolenia, while the sequence-types identified as Richelia-2 are frequently observed as

variables such as temperature, light and the degree of water column stratification. endosymbionts of diatoms belonging to the genus Hemiaulus.
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BROAD OBJECTIVES

u Quantify the responses and consequences of changes in seawater pCO, on the growth and
community structure of naturally-occurring assemblages of ocean diazotrophs

u ldentify why and how changes in seawater pCQO,, influence the growth and carbon acquisition
strategies of two model marine diaotrophs (Trichodesmium and Crocosphaera)
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