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Winter habitat use does not influence spring arrival dates
or the reproductive success of Yellow Warblers breeding
in the arctic
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Abstract Winter habitat use can influence the breeding

success of migratory songbirds in temperate regions due to

its impact on bird condition and breeding phenology. How

such carry-over effects vary with latitude is unknown. To

address this question, we examined how winter habitat use,



and Schekkerman 2008). Secondly, conditions at the start



plumage could offer an advantage in territory acquisition/

defense and influence female choice, both of which should

result in more rapid pairing (Studd and Robertson 1985;

Gottlander 1987; Yezerinac and Weatherhead 1997). For

females, larger energy reserves might result in more rapid

egg-laying (Sandberg and Moore 1996



depleted d13C and more enriched d15N signatures would be

associated with earlier arrival and clutch initiation dates

and better breeding performance by individual birds

(Norris et al. 2004; Drake et al. 2013).

Study site and population monitoring

Between 2009 and 2011, we monitored a banded popula-

tion of Yellow Warblers in the taiga plains ecozone near

Inuvik, Northwest Territories (68�210



had begun. Clutch initiation is therefore used as proxy for

arrival date in females. Connecting winter habitat use

directly to clutch initiation merges condition- versus tim-

ing-mediated effects in the female pathway.

All models included ‘‘Age’’ and ‘‘Year’’ effects as

covariates as we predicted that timing effects could vary

between age classes and between years. We also predicted

that the relationships between timing variables could vary

with age and year and included ‘‘Arrival 9 Age’’ and

‘‘Arrival 9



initiation date. Although local weather conditions in May

were not notably different among years, male arrival dates

were later in 2009 than in 2010 or 2011 (‘‘Year,’’ Table 1).

Female clutch initiation dates were delayed in 2011 in

response to a period of freezing temperatures in early June

(‘‘Year,’’ Table 1). After controlling for arrival date, males

with enriched d15N signatures obtained mates who initiated

clutches earlier than the mates obtained by males with

depleted d15N signatures (p = 0.01; Table 1). Male d13C

signatures showed no direct relationship with clutch initi-

ation date.

d13C and d15N signatures were not directly related to the

number of fledglings produced by either sex. Productivity

of males and females varied among years and was signif-

icantly lower in 2011 when subzero temperatures in June

killed eggs and led to the abandonment of clutches initiated

before the freeze (Table 1). Unexpectedly, we found little

evidence that the number of fledglings produced by male or

female warblers declined significantly with later clutch

initiation dates (Table 1). There were some suggestions

that, in males, seasonal effects on fledgling number varied

among years (‘‘Year 9 Clutch Initiation,’’ p = 0.06;

Table 1). However, this interaction was not caused by

seasonal declines in productivity in any of the 3 years, but

rather a positive relationship between clutch initiation date

and male productivity in 2011 when males whose social

mates initiated their first clutch after the freeze experienced

greater success.

The d13C signature of either social mate was not directly

related to the average condition of their nestlings at day 7

post-hatch. For males, none of the variables we considered

explained any of the variation in nestling condition

(Table 1). Among females, there was an indication that

d15N influenced nestling condition in some years, but not

others (‘‘Year 9 d15N,’’ p = 0.05; Table 1). This interac-

tion was the product of a negative relationship between

d15



response of males in these populations and male American

Redstarts in eastern North America, where carry-over effects

have been well documented (Marra et al. 1998, Norris et al.

2004; Reudink et al. 2009), may relate to differences in

species ecology or migration routes rather than to migration

distance. However, the disparity in the relationship between

d13C and d15N and young female clutch initiation dates

between our arctic site and Revelstoke would suggest that

migration distance reduces the importance of wintering

habitat use. This counter-prediction finding warrants further

study. It is possible that increased migration distance

increases the relative contribution of migratory events to

individual arrival date and condition and therefore dampens

wintering effects. Additionally, low levels of anthropogenic

disturbance (Hannah et al. 1995) and higher invertebrate

densities (Currie and Fritz 1993) at northern latitudes may

create favorable migratory conditions that help to mitigate

disadvantages acquired by individuals over winter. This may

not be true for populations moving through highly frag-

mented habitats further south.

Evidence of condition-mediated carry-over effects in I-

nuvik was limited. d13C had no effect on the speed with

which males obtained a mate and initiated reproduction.

d13C and d15N also had no direct impact on male or female
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