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= Climate change affects the phenology of biological events such as migrations(?).
£ . . . Snowmelt First snowfalls
= These effects afe ezxpected tq be amplified in highly seaso[ﬂal enV|ro.nments SNOW g s s s sk AR lusamoos
such as mountains(?) but remain less documented for short-distance migratory
species like the Alpine ibex, an emblematic species of the Alps. CONDITIONS Peak green-up Recession
P : P - P P VEGETATION YO WO N W W et oD
* Understanding the drivers of phenology (environmental and |nd|V|duaI) PHENOLOGY 2l LE DO
therefore crucial to understand how individuals can respond to such ... ;s
rapid changes. :
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Our goals:
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Illustration of possible environmental and individual drivers
affecting the timing of ibex migration
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1 407 ibex (218 M/189 F) tracked by
\\({ GPS-collars from 17 populations
120, 120/ (in yellow on the map, study
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Date of peak green-up (days) Date of snowmelt (days) Study extent: The Alps period: 2003-2022)
200 (C) Drivers affecting spring migration

" Linear mixed-effects models: Drivers (Fixed effects) + Population/animal id
= (A) Males, but not females, timed (Random effects) -> Model selection based on AlCc

. their migration on the vegetation = Assessing behavioral plasticity: Animals migrating multiple years + interannual

: green-up differences in drivers -> Amigration dates ~ Adrivers selected in best models

= (B) Both sexes delayed their spring
migration with late snowmelt on

phenology of Alpine ibex:
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= = Behavioral plasticity is limited
270 210 = |n spring (F, n=49), both males and females displayed behavioral plasticity in
** \\/{ response to interannual differences in date of peak green-up, snowmelt and
240 260 280 300 320 360 330 360 winter snowfalls. = | | |
Date of first snowfalls (days) Date of vegetation recession (days) " However, this plasticity appeared limited with a shift of 5.2 and 2.2 days in
Drivers affecting phenology of Alpine ibex: migration dates for a shift of 10 days in vegetation growth peak and
= (D) Migration date was positively correlated with the date of first snowfalls as snpowmelt, respectively. A difference of 1 meter in winter snowfalls led to a
well as the date of vegetation recession (E). These effects were similar for both shift'of 4.5 days in migration dates.
sexes. " |n autumny(G, n=38), no behavioral plasticity in response to changes in
* The effects of age class and seasonal drivers were not significant. R*=0.11, n=247. phenological events was observed.
CONCLUSIONS

= Vegetation and snow phenology affects the timing of migration in Alpine ibex but differently between sexes in spring (females constrained by parturit"ion?)
= |ndividuals display behavioral plasticity, but its extent appears limited (other important events such as the parturition and rut, p055|bly less pIastlc and potentially

driven by other parameters, could constrain plasticity in migration timing).
Onset of spring will be advanced by 30 days in 21000). Ibex could possibly respond with a shift in migration timing but a mismatch of 15 days with the peak of green-up

could be expected.
—> Understanding how this trophic mismatch could change the benefits of migration and lead to demographic consequences is therefore crucial' 3,
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