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Figure S1. Comparison of the glider observed mixed layer depth (black line) to the mixing layer

depth determined from the relationship between u∗ and the wind stress, see Methods for details

(XLD, gray line), the Ekman layer depth (HEk, red line) and mixing layer depth determined

from (Pollard et al., 1973) (Hprt, blue line) for the (a) Subantarctic Zone, (b) Polar Frontal Zone

and (c) Marginal Ice Zone.
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Figure S2. The daily mean of the (a-c) wind stress, (d-f) net surface heat flux and (g-

i) evaporation minus precipitation for three different reanalyses: ERA5 (cyan lines), JRA55

(orange lines) and MERRA-2 (red lines). Each terms is co-located to the time and surfacing

locations of the gliders at the three study sites, namely the Subantarctic Zone (a, d, g), Polar

Frontal Zone (b, e, h) and Marginal Ice Zone (c, f, i).
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Figure S3. Evolution of the individual glider vertical density profiles (thin blue lines) and

summer mean density profile (thick blue line) for the (a) Subantarctic Zone, (b) Polar Frontal

Zone and (c) Marginal Ice Zone. Horizontal gray line is the mean mixed layer depth and gray

shading is the standard deviation.
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Figure S4. (a) Seaglider surfacing locations in the Marginal Ice Zone. Grey dots show all

surfacing locations, while blue and red dots show the locations of the eastern and western ends

of the bow-tie transect, respectively. The associated vertical profiles of (b) temperature and (c)

salinity for the eastern (blue) and western (red) ends of the bow-tie transect.
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