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Aquatic Primary Productivity Continuum
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Measurements of primary production aim to assess the rate at
which energy or carbon is captured in the aquatic system
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GPP: the rate of light energy absorption by the algal community.
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GOP: the rate of energy (electrons) captured through the light-
harvesting reactions of photosynthesis .

~— GCP: rate at which CO, is converted into organic carbon by the
Calvin Benson cycle (70-75% of GOP due to O, reduction).

NOP: amount of O, produced after accounting for all O, reduced
by respiration (organic carbon > chemical energy).

NPP: rate of organic carbon production after accounting for
subcellular carbon catabolism (e.g. biosynthesis, cell division,
DNA replication) and respiration.
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NCP: rate of carbon production that escapes degradation by the
surface microbial community and is thus available for export into
the twilight zone.

Adapted from Halsey, Letelier, Vandermeulen (2022)



Time and Space

« Each method elucidates distinct
processes that contribute to a
holistic and integrated
characterization of aguatic
microbial energy and carbon
dynamics on Earth.

* Normalizing a variety of
emerging technologies, can
improve our simultaneous
understanding of larger scale
spatial-temporal dynamics as
well as smaller scale cell
physiology, which are
Intrinsically linked.
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Spatial Scales
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An “End to End” validation of PP requires the quantitative

assessment of inputs, intermediates, and outputs to

a, magnitude constrained by chl-a

understand and (better) constrain model uncertainties.
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Knowledge
Gaps and
Priorities

1 year timescale

e Assess satellite product uncertainty requirements for
existing/future aquatic PP models

e Integration of aquatic PP continuum into validation
stream (NASA/IOCCG protocols)

5 year timescale

e GAP: “End-to-end” validation for PP models

¢ PPARR (round robin) activity, including inherent/apparent
optical properties, variable fluorescence.

10 year timescale

e Global network of BGC-ARGO (w/ radiometry) for
calibrating/validating Aquatic PP models

e Development of PP model(s) that are analytically
considerate of the entire PP continuum (GPP—>NCP).




