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al. 2003) factors that underlie this variation remain poorly un-
derstood. Therefore, long-term studies examining factors that 
affect juvenile survival and age at recruitment are important 
to our understanding of population processes.
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for 2 hr daily to resight banded puffins at their natal subcol-
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fledging were positively correlated, although less strongly
(R2  0.20, Fig. 2); wing length and date at fledging were only 
weakly correlated (R2  0.09).

Of the 133 puffins we banded, we resighted 35 (26%) at 
their natal subcolony from 2002 to 2008 (Fig. 1 and 2). Of the 
nestlings resighted from either cohort, we saw 17 in one year 
only, and of these 17, we saw eight only once. Seven other in-
dividuals seen only once in the first year of resighting, were 
seen subsequently in multiple years. Fourteen puffins in our 
dataset were resighted in three or more years. These patterns 
of resighting suggest that some of the individuals we observed 
were transient prospectors at first resighting and that others 
went on to recruit to their natal colony.

LOCAL JUVENILE SURVIVAL
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DISCUSSION

As predicted, puffins that fledged with a greater wing length 
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foraging efficiency once at sea (Birkhead 1977, Hedgren 1981, 
Hipfner and Gaston 1999), thus increasing their chances of 
surviving. Our results provide an ultimate explanation for the 
results of earlier studies demonstrating preferential allocation 
to wing growth in puffins.

Low wing loading (body mass/wing area) could be im-
portant to successful colony departure in alcids (Barrett and 
Rikardsen 1992). Although we did not measure wing area to 
evaluate the effect of wing loading on local juvenile survival, 
our results indicate positive effects of both wing length and, 
to a lesser extent, mass at fledging on local juvenile survival, 
suggesting that minimization of wing loading is of lesser im-
portance to the survival of juvenile puffins than having both 
long wings and being heavy at fledging.

In some other seabirds, nestlings that fledge at a heavier 
mass and at an earlier date are more likely to survive to return 
to their natal colony (Perrins et al. 1973, Harris et al. 1992, 
Ludwigs and Becker 2006), but in the Tufted Puffin we found 
these effects to be weak. The weak positive effect of mass at 
fledging on local juvenile survival might reflect the impor-
tance of large energy reserves buffering fledglings against 
food shortage during the critical period when they must learn 
to forage on their own (Weimerskirch et al. 2000). In pursuit-
diving seabirds like puffins, learning to forage is a lengthy 
process that can be a key determinant of juvenile survival 
(Daunt et al. 2007). Early fledglings may have had slightly 
higher survival rates because they had more time to gain for-
aging efficiency before the onset of winter food shortages and 
severe weather (Harris et al. 1994).
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Thick-billed Murres (Uria lomvia) decreases when food avail-
ability is low (Gaston and Nettleship 1982). In contrast, the puf-
fins’ breeding success on Triangle Island was much higher in 
2004 (Hipfner et al. 2007), when half of the resighted individu-
als from the 2000 cohort first returned at the age of 4 years.

Puffins with a greater mass at fledging returned to their 
natal colony at a younger age than lighter fledglings. Although 
we know of no other studies relating characteristics at fledg-
ing to age at first return, some studies considering age at re-
cruitment have found a similar effect of fledgling mass or size 
(Gaston 2003, Cam et al. 2003). The literature suggests that 
poor conditions early in life may constrain or restrain indi-
viduals from breeding at an earlier age because their condition 
reduces the potential net benefit of an early breeding attempt 
(Curio 1983). In the context of the current study, heavy fledg-
lings appear to reach the condition at which the benefits of 
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drives survival and population dynamics in a long-lived seabird. 
Journal of Animal Ecology 77:1020–1029.
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