International Biometric Society

ASSESSING INTER-POPULATION VARIATION IN SURVIVAL USING
MARK-RECAPTURE DATA

O. Gimenez', M. P. Harris?, T. Anker-Nilssen®, R. H. McCleery®, D. N. Shaw®, B. J. T.
Morgan®, and V. Grosbois®

1. Centre d’Ecologie Fonctionnelle et Evolutive, UMR5175, 1919 Route de Mende, 34293,
Montpellier Cédex 5, France.
2. NERC Center for Ecology and Hydrology, Hill of Brathens, Banchory, Aberdeenshire
AB31 4BW, UK.
3. Norwegian Institute for Nature Research (NINA), NO-7485 Trondheim, Norway.
4. Edward Grey Institute, Department of Zoology, University of Oxford, South Park Road,
Oxford OX1 3PS, UK.
5. Fair Isle Bird Observatory Trust, Fair Isle, Shetland ZE2 9JU, UK.
6. Institute of Mathematics, Statistics and Actuarial Science, University of Kent, Canterbury,
Kent CT2 7NF, UK.

We describe a statistical model for the analysis of survival from individual monitoring data at
the multi-population scale that allows (1) the quantification of the synchrony among
populations in the pattern of temporal variation in survival and (2) the assessment of the
extent to which synchronization results from the impact of environmental factors operating at
large spatial scales or of spatially auto-correlated local environmental factors.

We adopt a mixed modelling approach to quantify covariance among survival time series
and the contribution of environmental factors to covariance. The influence of environmental
covariates is accommodated by fixed effects. In addition, the model includes a random part
that is structured according to the distinct geographical units considered. This random part
captures variances in the distinct geographical units and covariance among geographical
units not explained by the covariate(s) in the fixed effects part of the model. We employed a
Bayesian approach using MCMC simulations to estimate all the model parameters.

We analysed mark-recapture data of Atlantic puffins (Fratercula arctica) at four widely
dispersed colonies in the northeast Atlantic for which a previous analysis reported an
influence of sea surface temperature (SST) around the breeding colonies on adult survival,
and consider whether local SSTs or other undetected environmental factors could act as
synchronizing agents on adult survival over a large part of the latitudinal range of the
species.
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