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Questions

Physiological responses to warming are not linear
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Questions

Physiological responses to warming are not linear

Do responses to temperature differ among
populations within species?
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Local adaptation?

(A) Area-specific optima

Temperature



Study system & data



Baltic Sea
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Rapid warming in the Baltic Sea

SST Change in Large Marine Ecosystems: 1982 - 2006
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Biological data



Biological data

- Back-calculated length-at-age from operculum bones
- 145,715 data points

- 24,337 1individuals

- 10 stations over 57°—66° Lat

- Oldest cohort 1953

- Average time series length: 32 years




Biological data

- F1t VBGE models to each individual

L =L_(1—exp(—kXage))

- Calculate median by cohort and area
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Example VB fits
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Temperature data




Temperature data

- Manually measured during fishing
- Temperature loggers (daily)

- ERSST




Temperature data

Fit models to reconstruct time-series of temperature {sdmTMB}

Predict daily temperatures and calculate annual averages

SST; = Student-t(v, u;, o)
U = a,+ s(day) + source

sdmTMB' (Anderson et al., 2021)
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Temperature e
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Annual average temperatures
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Annual average temperatures
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Growth~Temperature



Growth~Temperature

Fit Sharpe-Schoolfield model to k£ {brms}

k; = Student-t(v, ., o)
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Non-linear

growth~temperature
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No systematic deviation 1n area-specific
optimum from global optimum
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summary & Outlook



summary & Outlook

No clear sign of local adaptations



(a) Temperature
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summary & Outlook

No clear sign of local adaptations

Positive effects on cold areas, negative
effects 1n warm

But, not very steep decline post
optimum



summary & Outlook

No clear sign of local adaptations

Positive effects on cold areas, negative
effects 1n warm

But, not very steep decline post
optimum

Wikl commons



summary & Outlook

Important to account for non-linear
temperature etfects & species
distributions in relation to those



summary & Outlook
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