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Submesoscale dynamics
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- Adapted from Levy et al.; 2018
Image credit: NASA

Documented ettects on phntoplankton
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Geostrophic jet

«4— Mesoscale strain

Cross-frontal
ageostrophic circulation

B Isopycnal strfaces

Cold, salty
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Submesoscale

1-10 km In horizontal
100 m in vertical
1 day in time

Frontal submesstale
d\fvm\mioe

Levy et al., 2018

—> Effects on higher frophic levels
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Zoo)plankton sampling tools

Nets, pumps, bottles
* |ack of spatio-temporal resolution

* separation between environment and organisms

In situ Imaging
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* High spatio-temporal resolution

* Interaction environment - organisms
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SIS

In Situ lchthyoplankton Imaging System

 organisms in 250 pm - 10 cm

* fow-yo

* shadowgraphy, deep depth of field
* high sampling rate (108 L.s1)

e records environmental data

Cowen et al., 2008
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Study area

Sampling plan

e NW Mediterranean Sea

e July 2013 (1 week)

e Study Ligurian Current & Front

Otfshore
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Depth (m)

Study area

Interpolated environmental data
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Data processing

A two steps pipeline
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https://github.com/jiho/apeep
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Data processing

A two steps pipeline

Hargater and Settles, 2009

Grumstrup et al., 2017
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I
terpolated plankton concentrations
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Frontal influence

Copepoda A
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Depth (m)
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solitaryblack Collodaria
[

Solitary Collodaria

Rhizaria > Radiolaria > Collodaria 25
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Solitary Collodaria
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Mixotrophs
Epipelagic
Buoyancy control

Solitary Collodaria

Primary production
A

nshore Offshore

° Digtribution ypotheses

—~ Confribution to fluorescence
e 8 ~ Infexaction belainr with phvfoplankton
® Photosyntiaetic/symbionts
e ° s
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Depth (m)

Aulacanthidae

Rhizaria > Cercozoa > ...

Deep chbrophyll makimum

> Phaeodaria

Spread out inshore

Mtected by submestseale veCirculdti
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Aulacanthidae
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Aulacanthidae

Distribution hypotheses

Nshore Offslnore
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& F@@dm@ belaior (Flux feeders)

—~ poor buoyancy: control
— submespstale vretirculation cells
~ acCumulation on d@wei’r\f @mdi@vﬁe



Conclusion
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* Strong hydrological signature of the front
* Influence on mesoscale plankton distribution pattern

 Submesoscale plankton distribution patterns
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Perspectives

* Model fine scale distribution patterns using anomalies

 Temporal evolution of plankton distribution patterns
* 5 months mission
 UVPO6 equipped glider
e ~1M objects, 5000 profiles
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