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Sporadic nesting reveals long
distance colonisation in the
philopatric loggerhead sea turtle
(Caretta caretta)
Carlos Carreras 1,2, Marta Pascual 1, Jesús Tomás3, Adolfo Marco4, Sandra Hochsheid 5,
Juan José Castillo6, Patricia Gozalbes3, Mariluz Parga7,8, Susanna Piovano 9,10 & Luis Cardona11
The colonisation of new suitable habitats is crucial for species survival at evolutionary scale under
changing environmental conditions. However, colonisation potential may be limited by philopatry
that facilitates exploiting successful habitats across generations. We examine the mechanisms of long
distance dispersal of the philopatric loggerhead sea turtle (Caretta caretta) by analysing 40 sporadic
nesting events in the western Mediterranean. The analysis of a fragment of the mitochondrial DNA
and 7 microsatellites of 121 samples from 18 of these nesting events revealed that these nests were
colonising events associated with juveniles from distant populations feeding in nearby foraging
grounds. Considering the temperature-dependent sex determination of the species, we simulated
the effect of the incubation temperature and propagule pressure on a potential colonisation scenario.
Our results indicated that colonisation will succeed if warm temperature conditions, already existing
in some of the beaches in the area, extend to the whole western Mediterranean. We hypothesize that
the sporadic nesting events in developmental foraging grounds may be a mechanism to overcome
philopatry limitations thus increasing the dispersal capabilities of the species and the adaptability to
changing environments. Sporadic nesting in the western Mediterranean can be viewed as potential new
populations in a scenario of rising temperatures.
Philopatry, or natal homing, has been defined as the return of the individuals to the natal location, usually to
reproduce1,2 and thus exploit areas successfully used in past generations3. This strategy would proliferate in a
species due to the ‘multiplier effect’, in which individuals with the ‘philopatric’ genotype increase in numbers in
very successful reproductive areas in comparison to other behavioural genotypes4. Many advantages have been
proposed as evolutionary drivers for this behaviour, including a higher probability of finding multiple mates for
reproduction5, the use of optimal areas for raising the offspring3, an increase of the local adaptability6, or greater
global genetic diversity7. However in some situations this strategy has also limitations that would favour an
opposed ‘dispersal’ strategy, in which the individuals search for new areas8. Philopatry would limit the recovery
of areas on the verge of extinction, increase kin competition9, favour habitat-dependent mortality10, or prevent
the dispersal of the species8.
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