The efficiency of phenological shifts to buffer detrimental
effects of rising temperatures on the incubation of eggs:
A case study with Loggerheads
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Phenological Shifts
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Phenological Shifts
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Do temperature-induced phenological shifts provide an
effective strategy to keep within suitable thermal
conditions for the incubation of eggs?

« Est-ce que les changements de phénologie consistent en une stratégie
efficace pour rester dans des conditions thermiques favorables a
I'incubation des ceufs ? »



The Concept of Climatic Debt

Current Shift Northward:
37 km and 114 km

Required Shift:
249 km

Climatic Debt:
249 — 37 =212 km
249 — 114 =135 km

9,490 of birds and 2,130 of butterflies

Devictor et al. (2012)



Objectives

Climatic Price:

— What shift would be required in the future for nesting populations to
keep producing a hatching success and a sex ratio similar to current ones?

Climatic Debt:

—> What is the difference between expected phenological shifts and
required ones?



Modeling Framework
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Reconstructing Nest Temperature

e ECMWEF datasets (http://apps.ecmwf.int/datasets/)
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2. Embryonic
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Modeling Embryonic Development
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Modeling Embryonic Development
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3. Hatching
Success




Thermal Tolerance of Embryos
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4. Sex Ratio




TSD Model
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5. Number of
Nests per day




Nesting Activity Model =
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Field Data
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Climatic Scenarios
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Hatching Success Indices
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Sex Ratio Indices
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Sex Ratio Indices
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Climatic Prices (Hatching Success)
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Temperature-induced Phenological Shifts
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Climatic Debts (Hatching Success)
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Discussion

* Thermal heterogeneity at the scale of a beach
* Precipitations and moisture levels
 Toward more females... Is that a big deal?

* Low hatching success... Genetic adaptation of critical thermal limits?
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Conservation Implications

e Spread water to cool down the nests?
* Assisted migration of nesting sites?
* Prioritization of conservation efforts!

* Allow new nesting sites to be founded naturally!



Perhaps in France!

NAISSANCES INEDITES DANS L'HERAULT

FRANCE 2



Take-home Message

Sea turtles have been around for millions of years and are probably
able to adapt to current climatic changes.

—> But we must reduce our impact to let them do it!

* Bycatch in fisheries

* Pollution

* Coastal development

* Unreasonable poaching



Thanks a lot! <7-) NQ
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