PICCOLO Workpackage 3
Biological mechanisms regulating POC export towards
Antarctic Bottom Water
PICCOLO is a RoSES project designed to define, quantify and provide mechanistic understanding of the key
processes controlling the rate of carbon uptake in the lower limb of the Southern Ocean overturning circulation.
Workpackage 3 will target key processes that contribute to POC
export. We will intensively sample the export mechanisms from ship
and gliders along a transect between the shelf and the Weddell Gyre,
by exploiting seasonal acoustic data from Autosub Long Range and
by using year-round BGC-Argo data.
Hypothesis 1. Ice-edge food webs (diatoms and large grazers)
promote efficient vertical transfer of carbon.
Hypothesis 2. Zooplankton guts enhance the particulate
carbon/iron ratio, efficiently cycling iron.
Hypothesis 3. The lipid pump, mediated by seasonal vertical
migration of large zooplankton, is a major contributor to POC
export.

WP3 will quantify key biological particulate carbon export mechanisms. Pump mechanisms in the right-hand figure are
denoted by numbered arrows: (1) passive sinking of un-grazed phytoplankton and (2) faecal pellets; (3) active diel vertical
migration of zooplankton; (4) seasonal migration of large zooplankton (lipid pump); and (5) PIC export (carbonate counter
pump). Lower limb circulation (blue arrows) transports carbon off the shelf to form AABW. These various export processes
will be measured using acoustics, nets, water sampling and drifting sediment traps. Experimentation on krill and other key
zooplankton, plus particle imaging, will help us to understand the roles and stoichiometry of Fe, C, N and Si in exporting
and cycling nutrients. We will measure elemental transfer efficiencies and gauge the relative strengths of the component
pump mechanisms.
Deliverable 1. We will upscale our POC export data to wider scales using Autosub Long Range and gliders to provide
respective temporal and spatial information on zooplankton and their vertical migration. BGC-Argo, autonomous vehicle
and satellite data will be used to derive export of large and small particles, based on optical backscattering and
fluorescence.
Deliverable 2 We will combine our estimates of the POC pumps to calculate total POC export, thus allowing its
comparison with the magnitude DOC and DIC export (Synthesis WP5)
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