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Supplementary Materials S1: Female southern elephant seals tracking

1) Female southern elephant seals latitudinal distribution

50000 —

40000 —

30000 —

20000 —

Number of satellite locations

10000 —

-70 -65 -60 -55 -50 -45 -40
Latitude (°S)

Figure S1. Latitudinal distribution of female southern elephant seals satellite locations during

their post-moult trips. Density plot of all locations is represented in solid line, and underlying

distributions of the two females’ foraging habitats are shown in dotted lines. The two

distributions are obtained thanks to a mixture model run by Rmixmod package. The red curve

represents the distribution of females’ locations in the sub-Antarctic zone, whereas the green

distribution corresponds to females foraging in Antarctic waters. The latitudinal threshold

at -58°S separates both distributions.




2) Relationship between female latitudinal distribution and blood 8*C values

The mean latitude of female post-moult foraging trips (for the months of May-July) was
plotted against the blood §'3C values for females whose trip was fully recorded and which
were blood-sampled at tag retrieval. A linear model was fitted to the 32 available

observations.
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Figure S2. Relationship between blood 5*C values of female elephant seals and the mean

latitude (May-July) of their post-moult trips. The black line represents the linear model

applied for all years.

First, a strong relationship does exist between the mean latitude (May-July) of female post-
moult trip and their blood §'C values when their return ashore. This was confirmed with

Spearman’s rank correlation test (rho = -0.76).



The second noteworthy information is the equation of the linear model, which enables
inferring the link between the latitudinal distribution of females and their blood §**C values.

The linear regression equation is displayed as follow:
blood 8*3C value = -0.15 * latitudemay-juy — 13.64

This equation suggests that if a female seal moves 1° southward, its blood §'3C value will
decrease with the extent of -0.15 %o. This means that to fully explain a -1.4 %o blood §'3C
decrease over the study period (2004-2017), female seals should have moved ~ 9.33°

(corresponding to 1036 km) southward, which is not the case.



