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Adaptive sampling of eddy features in the Sargasso Sea
using real-time satellite altimetry
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BATS Chlorophyll a and “C Productivity
1988-2003
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Export flux 1n mode-water eddy A4

Particle export typical of BATS
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A4 Deep Oxygen Deficit
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A4 oxygen deficit: 1.6 X annual new production



A 0.1° Resolution Model of the North Atlantic

Temperature (G) at 5 meters, 08 Jan 1933 Mew Froduction, Iugmimmul N/m~“/day), 06 Jan 1933
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Production
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Budgets
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New Production at BATS:

Three Models, Three Different Nutrient Transport Pathways

Simulated Nitrate Budgets at BATS (euphotic zone integral)

Fasham et al. (1923)
2.0° (coarse res.)

ANP =057

Horzontal
transport

Vertical

QOschlies et al. (2000)
0.3° (eddy permitting)

adv diff conv

ANP = 0.63

_ Hor zontal

transport

Vertical

| 0.01
-0.16

034

This study

0.1° (eddy resolving)

adv diff conv

|

-0.13

ANP =048

a Horzonfal

transport

Vertical
adv diff conv

i T
012 008 t

0.27

Observed Annual New Production = 0.5 mol N m~ yr!




Coarse (1.6°)  Eddy-resolving (0.1°)

1 8°CGM: Temperature (C) at 5 meters, 06 Jan 1983 0.1° Temperature (C) at 5 meters, 08 Jan 1993
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Are eddies
a sink of
nutrients

in the
subpolar

gyre?
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Time-series of terms in the blue spot
SIN, 28W: 105m

Negative vertical advection of nitrate associated with
post-convective adjustment

McG et al. 2003




An Eddy-driven Nutrient Sink:
Mesoscale Restratification After Deep Convection
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SCIENCE VOL 337 6 JULY 2012

Eddy-Driven Stratification
Initiates North Atlantic Spring
Phytoplankton Blooms

Amala Mahadevan,® Eric D'Asaro,?* Craig Lee,” Mary Jane Perry®
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SCIENCE VOL 337 6 JULY 2012

Eddy-Driven Stratification
Initiates North Atlantic Spring
Phytoplankton Blooms

Amala Mahadevan,® Eric D'Asaro,’* Craig Lee,? Mary Jane Perry?

and shading the nutrient-rich waters below. Thus
although our simulations do not include nutrient
ctiects, we anticipate that enhanced nutrient fluxes
into surface waters due to ML eddies will lead
to an overall increase in carbon fixation.

Eddy restratification 1s effective in this area of
the Icelandic basin due to the existence of deep



Submesoscale
hotspots in
fluorescence and O,
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Submesoscale hotspots ubiquitous 1n a
survey of subtropical and tropical Atlantic
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Can we resolve 3-D structure of such features with
towed 1instrumentation?
An Observing System Simulation Experiment

Export
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1/54° model output
Courtesy of M.Levy
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Summary

Mesoscale & submesoscale processes not only drive
variability, but also impact mean bigeochemical fluxes
Subtropics: nutrient source
Subpolar: nutrient sink? source?

The enigma of export flux
Aphotic zone O, anomalies: The Smoking Gun?
Where /when does the export happen?

What processes determine ecosystem response to eddy-driven
perturbations of the physical and chemical environment?







