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Ubiquity and Seasonality

Mesoscale EKE and relative vorticity

Elephant Seal Data

Indian sector of the Southern Ocean

• 7 years: 2014-2020
• 133, 598 profiles 
• All seasons
• median horizontal resolution: 780m
• Max depth: 999 m 
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Mixed Layer Depth Seasonality

• Deeper in winter and spring in all regions
• As deep as +300m

Lateral buoyancy gradients and Balanced inverse Richardson Number

Below the ML
• Intensified in spring
• Weaker in fall

Most intense at the base of the ML

Within the ML
• Intensified in fall

Below the ML
• Intensified in spring
• Weaker in fall/winter

No signal at the base of the ML
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• Unclear
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bx at 300 m

Relative vorticity

Lateral gradients of buoyancy at 300 m follow 
the same seasonality as EKE and relative 
vorticity in the East region

Hypothesis: strain-driven frontogenesis 
accounts for the deep penetration of 
submesoscale fronts

Introduction

!  Etienne Pauthenet

Submesoscale motions are thought to be principally 
confined within the ocean surface mixed layer.

Here, we challenge this paradigm thanks to our 
oceanographer friends the Southern Elephant Seals!

Altimetry Data

Novel product: neurOST (Martin et al. 2023)

NeurOST Surface Geostrophic Currents analysis product from the University of Washington and JPL are mapped 
by a neural network trained with sparse Level 3 nadir altimetry observations (CMEMS, E.U. Copernicus Marine 
Service Information) and the MUR Level 4 gridded sea surface temperature product (PO.DAAC)

Map of the study region. Seal’s trajectories in color. Background shows EKE from neurOST

Regional and seasonal statistics
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