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Although most of the organic material produced by photosynthesis in the upper ocean is recycled in surface waters,
a significant portion sinks into the deep ocean where it is stored for long time-scales. Knowledge of the export flux
of organic carbon from the sea surface to depths is needed to estimate the efficiency of the biological carbon pump,
a key process of global carbon cycling. We study how the sinking of biogenic particles produced in the euphotic
layer is affected by subsurface ocean currents as derived from a regional dynamical model. In the range of sizes
and densities appropriate for marine biogenic particles, the sinking trajectories are given by the equation of motion
of small particles in a fluid flow (Maxey-Riley equation). We use a modelled 3-dimensional velocity field with
major energetic structures in the mesoscale and we assess the influence of physical processes such as the Coriolis
force and the inertia of the particles. We find that the latter forces are negligible as compared to the most important
terms, which are passive motion with the velocity of the flow and a constant added vertical velocity due to gravity.
Horizontal two-dimensional clustering is observed at depth, similar to the inhomogeneities observed in sinking
ocean particles. Based on ensemble experiments, we explore the influence of the mean flow and the mesoscale
eddy field on particles lateral advection and size fractionation. This modeling framework allows us to extend the
concept of particle source funnels and helps interpreting particles fluxes estimated from sediment traps deployed
in upwelling systems, informing the spatial mismatch between surface production and particle export.


