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The climate is changing...

Brown & Caldeira 2017, Nature 552: 45-50.



Impact on organisms

* Indirect effects

e Shifts in phenology

* Impacts of trophic cascades

Sydeman et al. 2015, Science 350: 772-777.
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» Habitat change (sea ice loss, rising sea levels)
* Increased storms/precipitation
* Increased temperature

Hatfield et al. 2012, Conserv. Biol. 26: 667-678.
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» Habitat change (sea ice loss, rising sea levels)
* Increased storms/precipitation
* Increased temperature

Mostly studied in ecothermes... Hatfield et al. 2012, Conserv. Biol. 26: 667-678.
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Rapid environmental change in the Benguela
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Seabird responses

e Spatial mismatch

|

Grémillet et al. 2008, J. Appl. Ecol. 45: 610-621.



Seabird responses

* Population declines

I
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Seabird responses

e Eastward shifts

* Regionally different population dynamics?

Eastward displacement
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 Phenology? (anecdotally)
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* Diet — greater reliance on discards

Grémillet et al. 2008, Proc. R. Soc. B 275: 1149-1156.
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Sherley et al. 2017, Conserv. Biol. 31: 1312-1321.
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Bank Cormorants
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Sherley et al. 2012, J. Ornithol. 153: 441-445; Cook et al. In prep.
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African penguins

* Fecundity — breeding success
maintained. But, declines in chick
growth rates (sherley et al. 2013)
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African penguins

Sherley et al. 2017, Curr. Biol. 27: 563-568
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Conclusions

* Both direct and indirect effects
Fecundity
Survival
Recruitment
Diet
Phenology(?)

» Future work will need to incorporate direct and indirect effects
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Conclusions

* Non-adaptive responses
Latitudinal shifts: impossible in southern Africa!

Shifts in phenology: compatibility with food availability or weather?

* Adaptive responses

Decrease in body size and in plumage insulation: compatibility with
foraging?

* Local or global extinction?
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