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Low oxygen events at the

eastern tropical Atlantic
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Low oxygen eddies \\

— open-ocean “dead-zones” GEOMAR

Eddies show
Open Ocean

“Dead-Zone”
High Productivity (and respiration)
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Low oxygen eddies Q

— open-ocean “dead-zones” GEOMAR

Eddies show

Open Ocean
“Dead-Zone”

=>Weak mixing

* Is this a contradiction? s 0 75
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“Dead-zone” eddy hunt \}

experiment GEOMAR

* Design of a meso/submesoscale experiment using
gliders, ships, floats, satellite
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“Dead-zone” eddy hunt \}

experiment GEOMAR

* Design of a meso/submesoscale experiment using
gliders, ships, floats, satellite

 Satellite/float “eddy detection system”

* Multiple surveys of one low oxygen eddy
from February 2014 to April 2014
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Turbidity (particle)
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Nitrate (SUNA) GEOMAR
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Nitrate (SUNA) &

Q

Apparent oxygen utilization GEOMAR

3.-7. Apr.2014
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Nitrate (SUNA) &

2 Q
Apparent oxygen utilization GEOMAR
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Nitrate (SUNA) &
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Apparent oxygen utilization GEQMAR\
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N cycling scheme: \
Decoupling Oxygen and Nitrate GEOMAR
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W= NOj transport
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Salinity 9 weeks apart
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N2 Buoyancy Frequency
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N2 Buoyancy Frequency GEOMAR

7th 8th 9th 10th 18t
3.-10. Feb. 2014 0 p——— :
12 1000 1000r
11 : g - g
10 2000 |- 0°>a>90° .
- A ———a
9 = E b
a M AC
= i i;&
é -7 ul)(D &.
£ s 19 4000 M
O) -~
0 5 .
5000 : I
4 'l0.001 001 01 1
- (w-If])/(N-1f])
3 M.
2 . :
i p—
0 ‘ 0 / I\ | e
-45 -30 -15 0 15 30 45 1 1 R w——— Y-
, 4 8 4 0 4 8
Distance (km) Time, days
Sheen et al. 2015 (JGR) | # vewnour:




Q

N2 Buoyancy Frequency GEOMAR
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ADCP Velocity ship survey
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18./19. Mar. 2014 |
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ADCP Velocity ship survey
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Near inertial waves (NIW) GEOMAR
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Vorticity structure GEOMAR

Relative vorticity
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Vorticity structure: \}

effective planetary vorticity GEOMAR
Jeff =S +6 12 (eg. Weller, 1982) f(18°N) = 4.4 105 [1/s]
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Summary GEOMAR

* First HR glider survey of “dead-zone” eddy

 This eddy was a “typical ACME” (80 km diameter, 0.4 m s-1
swirl vel., cold/fresh core, generated in eastern upwelling)

« N2 maximum shield the core from internal wave field —
reduced mixing in core — but could support erosion of core
(Kroll 1993)

* Energetic zones are identified that may support enhanced
vertical mixing — one underneath the eddy, one close to the
mixed layer -> vertical nutrient flux

* Recycling of NO4 via PON decouples N and O, resulting in
high AOU:N ratios
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GEOMAR

“Eddy hunt” experiment
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