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Physiology
M e t a b o l i s m

• Temperature speeds up reaction rate

• Higher temperatures can raise metabolic costs

• For some species this can lead to death

Treberg et al. 2016
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How can climate change affect survival? 

Physiology
L i f e  H i s t o r y :  S u r v i v a l

Tom Ardito, NBEPCharles Poukish, MDE Mahalie Stackpole



• Smaller fish are less fecund and produce

less viable eggs

• Early life stage mortality is affected by

• The environment

• Timing and size at hatching

• Developmental rate

• Larval survival
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Ecology

• Latitudinal range defined by temperature 
tolerance

• As the environment changes, so does habitat 
suitability

• Distributions change

S PAC E



Fish are moving poleward and/or deeper
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• Key life history events are timed to environmental and 
ecological ques

• Many fisheries are also timed to those events

• As those cues change, it can create a mismatch between 
related processes

• For example, earlier hatching in warm leads to a partial 
mismatch between the availability of shrimp and the 
open fishing season
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Staudinger et al. 2019



Competition

Predation

As species are shuffled 

around, novel 

interactions arise
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Thermal Preference & 

Tolerance

Acclimation Capacity

Adaptability
Life History 

Characteristics

Net impact of warming:

D e p e n d s  o n …

Some species benefit, others will be challenged 



TLDR

• Some marine fish populations increase in size or in space occupied, others decline

• The net outcome for all populations in a region
• Some regions have greater yields
• Other regions have declining yields

Free et al. 2019
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