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Bird song is generally considered a component of re- 
product&e and territorial behavior of breeding birds 
(Falls 1969, Thorne 196 1). Some songbirds sine out- 
side of the breeding season in defense-of nonbreeding 
territories (e.g., Lack 1943) yet the functions of these 
songs is not always known (Saunders 1947, Thorpe 
1961). In the northeastern United States, White- 
throated Sparrows (Zonotrichiu ulbicollis) occur in small 
flocks and are reported to sing fall songs until the end 
of November and spring songs as early as mid-January 
though not regularly until mid-February (Saunders 

1 Received 18 August 1989. Final acceptance 27 No- 
vember 1989. 

1947, 1948). Breeding birds sing spontaneously on ter- 
ritory or as part of fights or boundary disputes (Falls 
1969). I report here of midwinter singing by White- 
throated Sparrows (WTSPs) during high intensity ag- 
gressive interactions under both field and laboratory 
conditions. 

Song of wild WTSPs was observed incidentally dur- 
ing the course of experiments on aggressive behavior 
of captive flocks of WTSPs (Wasserman et al. 1984). 
Several groups of six WTSPs were being held in out- 
door aviaries (1.2 x 1.8 x 2.4 m) set in a clearing 
amongst dense scrub vegetation between 13 December 
1979 and 15 January 1980. Birds had been captured 
during October and November 1979 near our obser- 
vation site at the Manomet Bird Observatory, Man- 
omet, Massachusetts, and then randomly assigned to 
flocks composed of white-striped (WS) and tan-striped 
(TS) individuals (Lowther 196 1). Birds experienced 
ambient photoperiods and environmental conditions 
and were fed Agway mixed seed and water ad libitum. 
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some species females can sing a song of similar or 
reduced complexity when compared with males, and 
this even in winter (Lack 1943) in most species only 
males sing (see Brenowitz et al. 1986). The observa- 
tions that song of breeding or nonbreeding WTSPs is 
a behavior fundamentally produced by birds of a par- 
ticular morph of either sex is unique and suggests that 
song, and the organization of brain regions which con- 
trol song, are coupled to genetic differences between 
morphs rather than exclusively linked to the sex chro- 
mosomes per se. It is relevant that there are no reported 
differences in circulating levels of androgens between 
males and females or WS and TS birds in midwinter 
to account for the observed differences in singing be- 
havior (Schlinger 1987, Schwab1 et al. 1988) In the 
Zebra Finch (Poephilu guttutu), only adult males sing 
and male-typical song can be induced in adult females 
after exposure to sex steroids during development (Ar- 
nold 1982). It is nossible then that developmental dif- 
ferences in patterns of steroid hormone secretion be- 
tween the morphs in the WTSP may account for 
differences in singing behavior during adulthood. 

Seasonal differences in singing behavior have also 
been correlated with seasonal differences in the vol- 
umes of the song-control nuclei in some species (Not- 
tebohm 1981, Arai et al. 1989, Kim et al. 1989). The 
observation that only WS birds retain the capacity to 
produce some song elements in midwinter despite plas- 
ma androgen levels similar to TS individuals suggests 
that birds of different morphs may show unique sea- 
sonal patterns of growth or steroid sensitivity within 
brain regions that control song. Interestingly, in the 
closely related White-crowned Sparrow (Zonotrichia 
leucophrys), despite seasonal differences in overall song 
performance, there are no seasonal changes in the size 
of the song-control nuclei (Baker et al. 1984). These 
birds may retain the neural capacity to produce song 
for use in winter aggressive interactions. 

In conclusion, this report presents evidence that song 
is part of winter aggressive interactions of WTSPs and 
points to this species as an interesting model in which 
to investigate questions about the organization and 
activation of singing in birds. 
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One hypothesis for the evolution of biparental care in 
species with precocial young is that two adults are need- 
ed for predator defense (Pitelka et al. 1974, p. 194, 
Lenington 1980). However, even when both parents 
participate in predator defense, their contributions are 
unlikely to be equal because of differences in selective 
pressures on males and females (Trivers 1972, Mont- 
gomerie and Weatherhead 1988). In a review of sexual 
differences in nest protection behavior in shorebirds, 
Gochfeld (1984) listed 42 species for which differences 
have been reported and 40 species for which relatively 
equal participation by the sexes has been reported. Nei- 
ther the American Avocet (Recurvirostra americana) 
nor the Black-necked Stilt (Himantopus mexicanus) 
appear on the lists but their Eurasian congeners, the 
Eurasian Avocet (R. avosetta) and the Black-winged 
Stilt (H. himantopus), are included as species in which 
the sexes have relatively equal antipredator roles. 

American Avocets and Black-necked Stilts are rel- 
atively monomorphic, monogamous shorebirds that 
exhibit biparental care of eggs and young. They pro- 
duce a wide variety of mobbing and diversionary dis- 
plays, which are associated exclusively with breeding 
(Sordahl 1986). The displays, which are similar for 
these two members of the Recurvirostridae, have been 
well described (Gibson 197 1 a. Hamilton 1975. Sordahl 
1986). They include aerial displays such as dive-bomb- 
ing or circling a predator and ground displays such as 
crouch-running, false-incubation, and displays in which 
the wings are extended and moved erratically. No sex- 
specific displays or other sexual differences in antipre- 
dator behavior have been reported in avocets or stilts. 

Gibson (197 la, 1978) found no difference between male 
and female American Avocets in the amount of time 
spent in diversionary behavior. However, during parts 
of five field seasons in which I observed many inter- 
actions between recurvirostrids and natural predators 
and staged hundreds more with models of eight pred- 
ator species or myself as predator, males seemed more 
aggressive than females. In this paper I describe quan- 
titatively this sexual difference in antipredator behav- 
ior. 

METHODS 

I spent about 1,000 hr studying American Avocets and 
Black-necked Stilts in northern Utah during the 1977 
and 1978 breeding seasons. Additional observations 
were made in 1979, 1980, and 1987. My two study 
sites, the Barrens Company Hunting Club in Cache 
Countv and the Bear River National Wildlife Refuse 
in Box Elder County, are described in Sordahl(l982). 
About 85 avocet and 25 stilt pairs nested at the Barrens 
(Sordahl198 1 a); breeding populations at the Bear Riv- 
er Refuge were much larger, probably numbering about 
2,500 avocet and 1,000 stilt pairs (pers. comm. with 
refuge personnel). Potential predators of eggs or young 
were abundant and diverse at both sites, enabling me 
to record over 500 interactions between recurvirostrids 
and more than 20 predator species. Predators included 
at least three species in each of the following groups: 
ardeids, raptors, gulls, corvids, and mammals. For each 
observed instance of mobbing, I attempted to record 
the sex and number of mobbers. Although both avocets 
and stilts are relatively monomorphic, the sexes usually 
can be distinguished in the field (Hamilton 1975). 
However, the distances at which predator interactions 
were observed often precluded identification of a mob- 
ber’s sex. 

I further studied the antipredator behavior ofavocets 
and stilts experimentally, using myself as a stimulus. 
Nineteen avocets (13 males, six females) and seven 
stilts (four males, three females) were nest-trapped 
(Sordahl 1980) and color-marked. I used a standard- 
ized procedure for testing marked adults, which con- 

t Received 18 August 1989. Final acceptance 2 Jan- 
uary 1990. 


