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Abstract

Migratory birds are birds of two worlds, breeding in 
the temperate zone then living as tropical birds for 
most of the year. We show two aspects of this unique 
biology that are important considerations for their 
conservation. First, habitat selection for breeding must 
include their need for extra-pair mating opportunities. 
Second, non-breeding distributions in tropical latitudes 
are poorly known. Both geographic distribution and 
over-wintering habitat are much more limited than 
generally thought, suggesting that many species may 
be in more danger of population limitation there than 
presently thought. Tropical population limitation can 
result in migratory birds being eliminated from forest 
fragments, not due to fragmentation per se but to the 
need for extra-pair mating opportunities. 
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Introduction

We have two goals in this report. The first is to 
integrate the social behavior of migratory passerine 
birds with their choice of breeding habitat. We know 
that these birds often are absent from forest fragments, 
but we disagree with the usual explanations. The 
second goal is to document our urgent need for 
information on ranges and social behavior in migrants 
during the critical but neglected wintering period. 

Why Migrants are Lost from 
Fragments: The Role of their
Extra-Pair Mating Systems 

Extra-pair mating systems characterize temperate zone 
breeding birds (Stutchbury and Morton 1995). Both 
males and females leave territories to pursue copula-
tions with neighbors (Stutchbury 1998). The increase 
in reproductive output in males successful in this pur-
suit is considerable (Stutchbury et al. 1997). Females 
choose better males by leaving their own territory to 
copulate with neighboring males (Neudorf el al. 1997). 
The extra-pair mating system of the well studied 
Hooded Warbler (Wilsonia citrina) is typical of most 
temperate zone birds but especially for long distance 
migrants (Birkhead 1998, Chuang et al. 1999, Stutch-
bury et al. 2005). 

Forest patch size is known to affect the presence of 
breeding long distance migrants, with some species 
referred to as ‘forest interior species.’ However, studies 
have not shown that patch size alone is the cause of 
breeding absence. We suggest that smaller forest frag-
ments impact the extra-pair breeding systems such that 
birds do not settle on them (Morton 1992). Rather than 
causing loss of breeding birds, fragmentation effects 
result from birds choosing areas with plenty of neigh-
bors. Only with neighbors can they pursue their extra-
pair mating system and abundant and close neighbors 
occur only in larger fragments. 

Recent work proves that fragmentation affects extra-
pair mating systems. Norris and Stutchbury (2001, 
2002) showed that male Hooded Warblers in isolated 
fragments spent much more time off their territories in 
pursuit of extra-pair matings than did males with many 
immediate neighbors. Radio-tagged males crossed 
open fields between fragments easily but were forced 
to spend more effort and time in such pursuits than 
their counterparts in larger forest tracts. Females, in 
contrast, made off-territory forays rarely and over short 
distances (fig. 1). Perhaps the cues (song output?) that 
females with neighbors use to choose extra-pair part-
ners are not available to these socially isolated females. 
Song, for example, does not travel for long distances 
over heated open country (Morton 1975). Without cues 
to choose, females on fragments would not, and did 
not, pursue extra-pair matings (fig. 2). But there were 
extra-pair matings, apparently due to male off-territory 
forays, such that extra-pair young accounted for 21 
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percent of the nestlings. This rate is only half that of 
the rate of extra-pair young found in larger forest 
environments. It is clear from these studies that 
fragmentation affects the ability of birds to pursue their 
customary extra-pair breeding system.  

100m

Figure 1— Extra-territorial forays of male (solid lines) and 
female (dashed line) Hooded Warblers in a fragmented 
landscape. Males made frequent forays to visit adjacent 
fragments whereas females rarely left their breeding territories. 
Nonetheless, 21 percent of the young in fragments were sired 
by extra-pair males (from Norris and Stutchbury 2001, 2002). 

Figure 2— Hooded Warblers favor larger forest fragments 
for breeding because that is where their extra-pair mating 
system is best realized. 

We suggest that fragmentation effects are due to two 
factors acting in combination: 1) the extra-pair mating 
systems of migrants favors settlement into breeding neigh-
borhoods; and 2) if populations are limited during the 
nonbreeding season, by habitat loss during the wintering 
period and/or by en route migration habitat, then smaller 
fragments will loose breeding migrants in favor of larger 
tracts. Only if breeding populations are sufficiently large 
will birds spillover into less preferred habitats (Sherry and 
Holmes 1995), in this case, forest fragments. 

An alternative is that migrants avoid fragments because of 
high cowbird parasitism and predation rates (e.g., Wilcove 
1985). However, a longer term or evolutionary view 
suggests otherwise. The social behavior we discuss has 
been integral to the evolutionary history of migratory 
species. In contrast, cowbird parasitism and increased 
predation documented in forest fragments is a very recent 
anthropogenic event. It is doubtful that selection could 
favor birds avoiding fragments in such a short time. 

For the reasons presented above, I disagree with the 
general view that fragmentation, and its associated 
changes in reproductive output, causes declines in 
breeding migratory birds. Instead, the extra-pair mating 
system should be given more weight in explaining the 
absence of migrants from smaller forest patches. The 
extra-pair mating systems cause birds to avoid settling in 
these when there are too few birds overall. When low 
populations caused by factors such as migration mortality 
and low carrying capacities of declining wintering-area 
habitat are considered, few birds remain to be forced to 
occupy small-forest habitats after larger tracts are 
saturated. The reason to preserve large forest tracts is that 
they attract migrants to settle and breed. I suggest that this 
is most important when populations are low or declining 
because viable breeding populations can be maintained. 
The ‘crowded neighborhood’ that satisfy the requirements 
of extra-pair breeding systems of migrants are better met 
in large tracts. But that does not mean that smaller tracts 
should be ignored or developed because they are thought 
to be of low value to migratory birds (Morton 1995). 

The Unknown Consequences  
of our Ignorance of Migrants as  

Tropical Birds 

We remain blithely unaware of the true wintering areas 
needed by migratory birds. Remsen (2001) criticizes 
the misuse of specimen records to document the winter 
ranges of migrants. He showed that the winter range of 
the Veery (Catharus fuscescens) is based upon speci-
mens of migrating Veerys, not wintering individuals. A 
huge wintering area, including much of tropical South 
America east of the Andes, is described in most 
references. This huge and largely wilderness area 
suggests that conservation concerns should focus on 
breeding or migration habitats.  

The big ‘however’ is that this is based upon false 
knowledge. Remsen (2001) correctly restricts the true 
winter distribution to specimens collected from 2 
December to 20 February. All 14 of these were col-
lected from two small areas in central Brazil at the 
southern boundary of the Amazon Basin and another 
area in southeastern Brazil in São Paulo (fig. 3). Veery 
declines in the breeding season may, therefore, be due 
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to wintering population limitation. Winter ranges need 
much more scrutiny and soon! 

Rappole et al. (1999a, b) studied the habitat requirements 
of wintering Golden-cheeked Warblers (Dendroica 
chrysoparia). Their results illustrate another neglected 
aspect of migrant birds that needs research. Golden-
cheeked warblers occurred only in high elevations that 
contained two species of oaks (Quercus spp.). When they 
mapped the geographic extent of this habitat onto the 
assumed winter range of the warbler, the resulting area 
was much smaller than the mapped area encompassing the 
birds. It was so much smaller that they conclude the 
species cannot fill all of the currently available breeding 
habitat in Texas (fig. 4). Furthermore, the behavior of the 
warbler limited the density that could occur in the limited 
habitat. Golden-cheeked Warblers must have a mixed 
species flock as part of their territory. This requirement is 
common in migrants. Golden-winged and Blue-winged 
Warblers (Vermivora chrysoptera and V. pinus), Black-
and-white Warbler (Mniotilta varia), and Worm-eating 
Warbler (Helmitheros vermivorus) are examples of other 
warblers that need the mixed species flock as a 
component of their winter territories (Morton 1980).
Mixed species flocks range through areas big enough to 
feed the larger members of the flock, bigger than that 
needed to feed one warbler (Powell 1985). Mixed species 
flocks are vulnerable to logging because they require the 
complex structure of a mature forest to encompass all the 
foraging niches of their component species. Many tropical 

birds are obligatory mixed species flock members—they 
do not live outside of them, just as some ant-following 
antbirds must have army ants to feed over (e.g., 
Greenberg and Gradwohl 1986). When tropical forests are 
fragmented or even altered by selective cutting, the flocks 
disappear and with them, a major habitat for some 
migrants (e.g., Lovejoy et al. 1986, Morton 1980, 
Stutchbury and Morton 2001). When the flocks go, so do 
the Golden-cheeked Warblers.  

Conclusions 

We have shown how breeding behavior and overwin-
tering behavior and data on winter ranges are under-
studied and yet crucial to conservation. Many of the 
standard management tools for breeding migrants are 
based upon reasoning that does not encompass these 
elements. We should continue to preserve large forest 
tracts for breeding birds but for the right reasons. When 
we do this, reasons used to devalue small forest rem-
nants become much less convincing. 

Winter social behavior is unknown or poorly known at 
best. There are very few species for which we know the 
consequences of occupying suboptimal habitat, the size of 
floater populations, and sex-specific or age-specific strate-
gies to compete for winter resources. This list of “need to 
knows” requires fieldwork and long term monitoring of 
banded populations. Remsen (2001) just reminded us that 

Figure 3— The large wintering range of the Veery, depicted on the left, has been traditionally accepted as the true range. 
Remsen (2001) proposed a more accurate range based on better criteria. If true, winter limitation is likely based on the 
relatively small winter range and its location in an area of high deforestation (from Remsen 2001).
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even the winter ranges of many species may be unknown 
or are more likely to be much smaller than the literature 
would suggest. Winter ranges and movements within the 
overwintering months need study because they contribute 
to the carry capacity of migrants. In general, events during 
the nonbreeding periods have been ignored, understanda-
bly, by those entrusted with managing breeding areas. We 
hope this essay will show how population size and mating 
system affect the forest tract choices by breeding migrants 
and illustrate the connection. There is much to do, and 
quickly. 
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