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Long-term Research Objective: The Navy wishes to develop predictive models describing
transformations of CDOM, an assemblage of molecules defined as those that absorb ultraviolet
and visible radiation. Development of such models, however, requires a better understanding of
the many processes by which CDOM is transformed. Our long-term objective is to understand
water-column biological processes hypothesized to affect both the “background” signature of
CDOM as well as spatial and temporal changes in CDOM.

S&T Objectives: We are engaged in a series of manipulative laboratory experiments designed to
understand CDOM transformations associated with micro- and macrozooplankton grazing on
phytoplankton.

Approach: Our approach is to use highly controlled laboratory experiments, principally
involving cultured representatives of grazers and prey (Dobbs), and to characterize the time
course of CDOM transformations using spectroscopic and chemical techniques (Burdige). The
two spectroscopic techniques are optical absorption (UV/Vis) spectroscopy and fluorescence
‘excitation-emission matrix spectroscopy (EEMS). We couple these spectroscopic measurements
with molecular weight size fractionation studies to relate changes in CDOM optical properties
with diagenetic transformation of DOM in general.

S&T Completed: We have conducted seven time-course experiments (Experiments #3-9) in the
past fiscal year. All of these have involved macrozooplankton grazing (Dobbs). We have had
difficulty in obtaining results consistent among experiments. In our experiments, we generally
see an increase in total dissolved organic carbon with time, as well as an increase in humic-like
fluorescence, which we use as an indicator of CDOM production (Burdige). However, to date we
have been unable to distinguish between the CDOM produced by microbial decay(?) of organic
matter and that produced directly by macrozooplankton grazing. In experiments #8 and #9, we
have addressed this dichotomy, but the chemical analyses are not yet complete.



We presented our prehmmary results at an ONR-sponsored workshop on CDOM in April, 1999
(Dobbs).

Impact / Navy Relevance: Studies of CDOM’s properties, formation, and degradation are a
current focus of ONR, given the Navy’s present and projected needs for information about water
visibility in the littoral zone. However, as we are still in the preliminary stages of this research,
we haven’t yet generated results having relevance to the field in general and to the Navy in
particular. We anticipate that this will change shortly.

Planned Research Efforts: We will continue the macrozooplankton experiments and begin a
parallel series of microzooplankton experiments.
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