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Sea surface temperature anomalies during the warm-water Blob and 
2015–2016 El Niño



Poleward alongshore current anomalies during the warm-water Blob and 
2015–2016 El Niño
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Global evidence of poleward range 
expansions

Terrestrial 19.7 +3.7 km/decade 336 Chen et al. 2011 
(mostly)

Terrestrial  6.1 +2.4 km/decade   99 Parmesan & Yohe 2003

Marine   72.0 +13.5 km/decade 111Poloczanska et al. 2013 

Marine   10.6 +5.3 km/decade  87 Przeslawski et al. 2012 

Ecosystem Range expansion  n Source

Marine             345.4 +53.9 km/<3 yrs  35 Sanford et al. 2019 

Marine heatwaves might provide a 
mechanism for rapid poleward expansion 
of some species 



Owl Limpet
(Lottia 
gigantea)



Owl Limpet size frequencies at Bodega Marine Reserve 
2010–2021



Owl Limpet size frequencies at Bodega Marine Reserve 
2010–2021



Owl Limpet size frequencies at Bodega Marine Reserve 
2010–2021

*Demographics differ among sites; 
also likely influenced by 
harvesting/poaching



Team Owl Limpet, UC 
Davis

New NSF-funded project (OCE-2023297):

Combining field studies, lab experiments, and genomics to investigate 
“Evolutionary and ecological dynamics of a contemporary climate-driven range expansion”
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Examples of current research 
questions

• What are the ecological and evolutionary consequences of marine heatwaves?

• Are Owl Limpet populations north of San Francisco now dense enough to 
contribute to local reproduction and recruitment?

• Is natural selection leading to divergence in some traits between new 
(northern) and established (central/southern) populations?



Take-home points and food for 
thought

• Range shifts might be especially common when marine heatwaves are 
intense and prolonged

• In some cases, the ecological consequences of marine heatwaves might 
persist long after the event

• There’s a lot that remains to be learned (species, mechanisms, 
consequences)

• Standard funding cycles make studying decadal scale processes 
challenging

• Targeted surveys and rapid responses to extreme events are required to 
document species range shifts in real time
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