Metapopulation tracking juvenile penguins
reveals an ecosystem-wide ecological trap
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Human-induced rapid environmental change

From McCauley et al. 2015, Science 347: 1255641.

e Humans are rapidly altering marine systems




Ecological traps

TRENDS in Ecology & Evolution

From Robertson et al. 2013, TREE 28: 552-560.

e Mismatches between cues and fitness

e Can induce rapid population decline




Tracking migratory and mobile marine species

e Focused on adults/breeders

e Risk differs over life-cycle

e Flexible or vulnerable to change?
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From Gligetal. 2013, PLoSOne 8:e64614.
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Aims

e |dentify critical foraging
habitat for juveniles

e Characterise habitat
selection at
metapopulation scale

e Assess vulnerability or
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e Examine population-
level impact




Methods

e Bayesian State-space model NAMIBIA

e Ocean current data
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* 54 fledglings, 8 colonies over 3 years
e Stochastic population models

— vulnerable vs flexible




Results 1: Post-natal dispersal

e Consistent ‘clockwise’
movement
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Results 3: Habitat selection
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e But high forage
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Results 4: fish-penguin mismatch
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Results 4: fish-penguin mismatch
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Results 4: fish-penguin mismatch
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Results 5: population level impact
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Summary

e Actively select areas of
high productivity

e Penguin forage-fish
mismatch
e High juvenile
mortality

e Ecosystem-wide
ecological trap

e Important population-
level impact
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