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Physiology
Life History: Growth
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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

e Larval survival

Tony Wu
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Ecology

SPACE

* Latitudinal range defined by temperature
tolerance

e Asthe environment changes, so does habitat
suitability

e Distributions change




Fish are moving poleward and/or deeper




OCEAN Poleward range )
: Decreased spatial
. expansion
WARMING P protections from

Migrations farther north commercial fishing

Earlier arrival times
to northern regions

Hammerschlag et al. (2022). Ocean warming alters the distributional range, migratory timing, and
ot spatial protections of an apex predator, the tiger shark (Galeocerdo cuvier). Global Change Biology
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Ecology

SPECIES
INTERACTIONS

Humboldt squid Sydeman et al. 2015

Irruptive range expansion
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As species are shuffled

around, novel

interactions arise
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Net im paCt of wa rming: Some species benefit, others will be challenged
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 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
e Other regions have declining yields
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Life History: Growth
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