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The importance of integrating spatial
variability & physiology



Snow crab are valuable

and threatened




How does climate change affect snow crab?

Transport

Immature

Mature

Temperature-dependent
transitions & growth



Crab life stages have unique thermal
preference
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Figure: Hunsicker et al. 2013

Allard et al. (2018), Dionne et al. (2003)



% mature

Molt timing is temperature dependent

* Juvenile molt timing speeds up with warming (Yamamoto et al. 2015)

e Crab in warmer water are bigger at maturity (Burmeister & Sainte-Marie
2010, Ernst et al. 2005)

Dawe et al 2012
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Larval stage

Transitions are
temperature
dependent



Faster molts as temperature increases

Yaomamoto et al. 2014
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Bioenergetics model

growth = consumed energy — energy costs

= consumption — respiration— egestion — exuviae - excretion

11%
Temperature and weight of consumed
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Weight dependent



Thermal scope for growth is limited
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Consumption maximized 5 degrees, while respiration maximized ~8 degrees



Preliminary results
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Growth under RCP 8.5
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Growth between climate scenarios
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Challenges

* When to stop?
* Disentangling effects of different processes



Takeaways

 Movement could mediate temperature effects
* IBMs complement statistical approaches

Future work
* Incorporating pH

e Overlap of males and females



Questions?
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