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Regional variations in the influence of mesoscale
eddies on near-surface chlorophyll

Peter Gaube, Dennis McGillicuddy, Dudley Chelton,
Michael Behrenfeld, Pete Strutton

Cross correlation of SSH and CHL anomalies  ry(SSH, CHL)
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Mechanisms of mesoscale physical-biological interaction:
1. Trapped ecosystems

Warm Core Ring Executive Committee, 1982



Mechanisms of mesoscale physical-biological interaction:
2. Eddy formation / intensification

McGillicuddy and Robinson, 1997

McGillicuddy et al., 2001



Mechanisms of mesoscale physical-biological interaction:
3. Eddy stirring
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Mechanisms of mesoscale physical-biological interaction:
4. Eddy-induced Ekman pumping
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Anticyclones

Cyclones

Manifestations of the four

mechanisms in CHL and r,(SSH,CHL)
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Eddies of the Gulf Stream

Cross correlation of SSH and CHL anomalies
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Gulf Stream region:
Eddy-centric composites of CHL”

4,141 Anticyclones 5,574 Cyclones

2 % -1 0 1 2
CHL"
-0.1 -0.05 0 0.0 0.1

SSH contour interval 2 cm

ro (SSH,CHL') negative: (1) trapping, (2) formation/intensification



Temporal evolution of CHL”

Trapping Formation/Intensification
Cyclones
i .*'Cyclones
Theory Z
Anticyclones]|
Anticyclones
Time (arbitrary units) Time (arbitrary units)
CHL” Time Serles of Gulf Stream Eddles
0.4 Cyclones P o %“““ QU
. = e -
Observation s
O | o
42v’:j— ___\
.o4tAnticyclones Sl

> 4 6 8 10 12
eddy age (weeks)



Negative correlation in boundary current systems:
both trapping and formation/intensification are active

California current system Gulf Stream
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Regions of Positive Cross Correlation

Cross correlation of SSH and CHL anomalies
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Eddy-centric composites reveal
eddy-induced Ekman pumping
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Conclusions

Cross correlation of SSH and CHL anomalies
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1. The influence of eddies on CHL varies regionally.
2. Multiple mechanisms can act simultaneously.

3. Resolution of the ambiguity among multiple mechanisms not
possible with satellite observations alone.

4. Future OSTST research: combination of satellite data, in situ
observations (Argo floats), and numerical models.



