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Supplementary Figure 1: FOCUS glider observations. Depth-time series (a) conservative temperature (°C), (b) absolute
salinity (g kg™!), and (c) optical backscatter (m~! along the trajectory of glider SG659 (Figure 1). The white lines show potential
density surfaces, o, with a contour interval of 0.1 kg m™3. The tracer properties show the same structuring by mesoscale features
as SG681 (Figure 2b), and show finer scale variability in backscatter around the edges of mesoscale eddies. Note that the depth

scale in panel (c) is different because the optical sensor only sampled to 500 m.
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Supplementary Figure 2: Statistics related to the SSH-density relationship. (a) Number of glider profiles within the SSH
bins (2 cm spacing) in total (blue) and after removing those collected one standard deviation away from the mean date of the
profiles. (b) Mean time (days since 1 January, 2024) when the profiles were collected in each SSH bin. (c) Standard deviation
of the time when profiles were collected for each SSH bin.
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Supplementary Figure 3: SSH-Density relationship. (a) Distribution of potential density as a function of depth and ADT
prior to smoothing. The abrupt transition around ADT = -0.5 m is aligned with the Polar Front (PF) where there are few glider
measurements due to the strong gradient in SSH at the core of the PF. (b) Smoothed distribution of potential density as a function
of depth and sea surface height (as in Figure 2b). Details of the smoothing approach is provided in the Methods.
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Supplementary Figure 4: Density reconstruction for two ocean gliders, SG681 (left panels) and SG659 (right panels). (a)
Sea surface height (m) interpolated to the position of each glider using the DUACS ADT daily product. (b) Measured potential
density (o, kg m~3) as a function of depth and along the glider trajectory. (c) Reconstructed potential density (kg m™3) as a
function of depth and position along the glider trajectory using the SSH values in panel (a) and the SSH-o, relationship in Figure
2b (kg m™3). (d) Difference between measured and reconstructed potential density (difference between panels (b) and (c)).
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Supplementary Figure 5: Vorticity, strain, divergence. Distributions of normalized (a) vorticity ({/f), (b) strain (a/ f), and
(c) divergence (6/ f) for the along-swath section shown in Figure 4e-h. There are no vertical variations in the divergence field
because the velocities are determined from the thermal wind relationship.
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Supplementary Figure 7: Monte Carlo assessment of sensitivity to data availability. Upper panel) Average number of
profiles used for each SSH bin (0.02 m) to create 500 realizations of the SSH-o relationship. This represents a 20% reduction
in glider profiles from the full data set. The removed glider profiles are chosen at random from the full data set. (Lower panel)
Standard deviation of the potential density from the 500 realizations; the colorscale is logarithmic such that 1072 = 0.01 kg m=3.
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Supplementary Figure 8: Statistics of the COMPAS numerical model output. (a) PDF of normalized vorticity (red curve),
horizontal divergence (blue curve), and vertical velocity (green curve) from the 3-km COMPAS model output. The vorticity
and divergence curves are expanded in panels (b) and (c), respectively, to highlight the different skewness characteristics.



