The Dynamics of a Colonization Event in the European Shag:
The Roles of Immigration and Demographic Stochasticity
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~ Abstract.—We developed both deterministic and stochastic (through Monte Carlo simulations) matrix projec-
iar iodels to account for the relative roles of local recruitment and immigration in the formation and growth of
B ncw colony of the European Shag (Phalacrocorax aristotelis) in the western Mediterranean (Columbretes Islands).
" The best fit of observed and simulated growth curves of the colony was obtained by introducing two immigration
. waves and taking into account demographic stochasticity. Immigration and local recruitment of the founder popu-
| lation alone cannot explain the observed growth of the colony. Immigrants might come from a large colony in Ma-
5 j}:.rca Island, approximately 160 km. away, that declined markedly at the same time that the Columbretes colony was
" established. According to a sensitivity and elasticity analysis, changes in 24 year old adult survival have the largest
impact on the population growth rate (). Received 31 March 2000, accepted 10 fune 2000,
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- Much attention has recently been paid to  the importance of demographic stochasticity
' the evolutionary meaning of coloniality in  to explain fluctuations in numbers in such col-
“socially-breeding birds (Brown et al. 1990; ony. Demographic stochasticity is known to
‘Rolland et al. 1998) and especially in sea- play an important role in the dynamics of
bi~ls, owing to the widespread colonial hab- small populations and its extinction probabili-
its of this group (Kharitonov and Siegel- ties (Gordon 1993; Caswell 2001).
r' Causey 1988; Clode 1993; Buckley 1997). The European Shag is a polytypic species
Likewise, the mechanisms involving the with a Mediterranean and Black Sea subspe-
- growth of colonies have been studied (Smith  cies (Ph. a. desmarestii). The overall popula-
and Peacock 1990; Brown and Rannala 1995; tion of the Mediterranean subspecies was
Danchin and Wagner 1997); however, little is  estimated at less than 10,000 pairs at the be-
known regarding the process of seabird col- ginning of the 1990’s and more recently at
o v formation in new areas, as well as about approximately 7,000 pairs (Thibault et al.
the dynamics of colonization events. The lat-  1996). Life-history traits of the species are in-
ter is due to the difficulty in recording the termediate within the r-K selection continu-
number of first settlers in new colonies um in birds (Potts 1969; Potts et al. 1980). In
(Ebenhard 1991). Britain, Shags show low natal dispersal (ca.
We studied the dynamics of a new colony 5%) and even lower breeding dispersal (ca.
(i.e.,alocal population) of the European Shag 1%}, whereas site fidelity within the colony is
( Phalacrocorax aristotelis) on a small Mediterra- relatively high (ca. 60%) (Aebischer 1995;
r.can archipelago. The main aim of this paper  Aebischer ef al. 1995). However, immigration
15 to account for the relative roles of local re- can be the dominant factor determining the
cruitment and immigration in the growth of size of a Shag colony, especially when condi-
the colony for its first ten years. Since we deal tions at the colony of origin are adverse
with a small, local population, we also assessed  (Potts et al. 1980).

97






