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Molt-Breeding Overlap in Northern Mockingbirds 
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Molting and breeding are commonly thought to be 
mutually exclusive processes, because of the great 
physiological expense of each (Lofts and Murton 1968, 
Payne 1972, Skutch 1976, O'Connor 1984; however, 
see King and and Murphy 1985). This generalization 
appears to be true for most temperate species al- 
though exceptions exist (Newton 1966, Ligon and 
White 1974, Nolan 1978, Bancroft and Woolfenden 

1982, Thompson and Slack 1983), especially in trop- 
ical species. Payne (1969) and Foster (1975) both re- 
ported low frequencies of molt-breeding overlap in 
large collections of African (3.8%) and Neotropical 
(10%) species. Both authors characterized molt and 
gonadal activity at the time of collection of the spec- 
imens. Payne and Foster indicate, however, that these 
are probably overestimates that are due to the diffi- 
culty of determining if the observed molt was sched- 
uled and complete vs. replacement, interrupted (Payne 
1969), or adventitious (Foster 1975). 

Molt-breeding overlap is observed in arctic/sub- 
arctic species where resources are abundant for only 
a brief period (Pitelka 1958, Johnston 1961, Hunter 
1984). Other species have arrested or protracted molts 
presumably to decrease physiological stress in un- 
predictable environments or while they breed (Miller 
1961, Newton 1966, Payne 1972, Ligon and White 
1974). Although many species have been noted to 
overlap molting and breeding, few studies have pro- 
vided quantitative data. Snow and Snow (1964) pre- 
sented data on 123 tropical passerines, where 41 (33%) 
species were observed to molt and breed in the same 
month. These were, however, general molt and 
breeding records for species and did not necessarily 
pertain to individuals. 

We report molt-breeding overlap in individually 
color-banded Northern Mockingbirds (Mimus poly- 
glottos) while they cared for fledglings. These data 
were part of a 7-year study of a population of mock- 
ingbirds on the main campus of the University of 
Miami, Dade County, Florida. Approximately 35 ter- 
ritories were monitored each year, and the population 
is continuous into surrounding suburbs. The campus 
is sparsely wooded, suburban lawn (for details of the 
study site, see Breitwisch et al. 1984). Mockingbirds 
in southern Florida are multibrooded. Typically, they 
build 3-6 nests in a breeding season, which begins 
in mid-March and extends through August (Breit- 
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wisch 1988, Zaias and Breitwisch 1989). This pattern 
of multiple nestings within a breeding season and 
instances of molt-breeding overlap is not unique to 
this population (observed in North Carolina, C. Lo- 
gan pers. comm.). The characteristic pattern of molt 
for adult Northern Mockingbirds and their sympatric 
relatives (i.e. Gray Catbird, Dumetella carolinensis, and 
Brown Thrasher, Toxostoma rufum) in southern Florida 
is a single, complete postnuptial molt in late summer 
to early autumn (Bent 1948). 

Mockingbirds in the University of Miami popula- 
tion were observed throughout the entire 1986 breed- 
ing season as part of a study on fledgling care and 
renesting behavior (Zaias and Breitwisch 1989). We 
conducted regular censuses of ca. 35 territories 
throughout the breeding season. Data presented are 
the subset of observations during which we moni- 
tored molt. Mockingbirds on seven territories were 
observed to molt while they cared for fledglings. In 
all cases, the overlap occurred during the last broods 
of the season (i.e. broods not followed by another 
nesting attempt). Most last broods were initiated be- 
tween mid-July and mid-August. 

We recorded a bird as being in molt if it was ob- 
served to be markedly disheveled in appearance of 
its torso and to have lost paired primaries and rectrices. 
Complete records of the extent and duration of molt 
were not obtained, but all molting birds were ob- 
served more than once over several days. We recorded 
whether the parent was molting and whether it fed 
fledglings. Occasionally, only one parent cares for 
fledglings of the last brood of the season (Zaias and 
Breitwisch 1989). 

We recorded 9 of 14 individuals (64%) with molt- 
breeding overlap. The onset of molt varied between 
15 July and 14 August. Four of seven (57%) males and 
five of six (83%) females molted while they cared for 
fledglings. Percentages did not differ between sexes 
(Fisher exact probability test, P > 0.05). Parents were 
first observed in molt a mean of 4.4 + 3.4 (SD) days 
after young fledged (range: 2-11 days, n = 9). For the 
five females that fed fledglings, the mean day of first 
molt was 3.8 + 2.5 days postfledging (range: 2-8). For 
the four males, the mean day of first molt was 4.8 _+ 
4.2 days postfledging (range: 2-11). These values for 
the sexes were not significantly different (random- 
ization test P > 0.05). 

Molt onset was synchronous within pairs (Kendall 
rank correlation, S = 14, n = 6 pairs, P < 0.01; Fig. 
1). The mean calendar date of onset of molt for feed- 
ing males was 23 July, for feeding females was 28 
July. The mean calendar date of molt onset for those 
birds not feeding was 4 August (n = 4). 

In theory, the cost of rearing a brood increases with 
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brood size (Williams 1966). If there is a significant 
cost to molt-breeding overlap, then one might expect 
parents to delay molting until fledglings were inde- 
pendent (i.e. capable of flight and foraging on their 
own). We found no correlation between the first day 
the parent was observed in molt after the young 
fledged and the number of fledglings present. This 
was true for males, females, and both sexes combined 

(Kendall rank correlation; males: S = -4, n = 7; fe- 
males: S = -3, n = 6; sexes combined: S = -2, n = 6 
pair means, P > 0.05 for all). 

Feeding rates of fledglings did not differ signifi- 
cantly from nestling feeding rates (Breitwisch et al. 
1986, Zaias and Breitwisch 1989). This raises the ques- 
tion of why mockingbirds wait until after nestlings 
fledge to begin molt. Defense of nestlings is strong 
(Breitwisch 1988) and is greatest within the first week 
of the fledgling stage. Nearly all fledgling mortality 
occurs during this time before they can fly (Zaias and 
Breitwisch 1989), and molt might compromise flight 
maneuverability (Newton 1966, Hunter 1984) during 
attacks on potential predators. Adults may delay or 
be unable to initiate molt until fledglings are less 
vulnerable to predators. Although mean feeding rates 
per fledgling remain constant throughout the fledg- 
ling stage, the decreasing fledgling vulnerability might 
then allow parents finally to initiate molt. 

Our observations of molt-breeding overlap are con- 
sistent with Foster's (1974) hypothesis that an overlap 
in molt and breeding effectively prolongs the poten- 
tial breeding season of an individual, which increases 
the probability of producing offspring. In areas of 
high nest predation, such as the tropics, lengthening 
the breeding season may be advantageous (Foster 
1975). Mockingbirds in Florida have <50% nest suc- 
cess, which is typical for a tropical open-cup nester 
(Ricklefs 1969). The birds use time-saving mecha- 
nisms in renesting in the form of a temporal division 
of labor and clutch overlap of eggs and fledglings 
(Zaias and Breitwisch 1989) as predicted by Burley 
(1980). 

Molt-breeding overlap can occur only if energy and 
nutrients are adequate for both activities to occur si- 
multaneously. Hypotheses to account for overlap in- 
clude a dependence on nutrient reserves, a reduction 
or reallocation in energy or nutrient expenditures, or 
both (Foster 1974, 1975; King and Murphy 1985). Al- 
though there is no evidence of reduction in mock- 
ingbirds, there may be sufficient food resources avail- 
able for overlap to occur even without a reduction in 
the levels of necessary nutrients. The long nesting 
period and rapid renesting in this population attest 
to the continued availability of food. 

The range of days of onset of molt indicate that 
environmental factors may not be the only factors 
that influence initiation of molt. For instance, high 
levels of reproductive effort early in the season could 
affect timing of molt. This effort places the birds in 
an energy/nutrient deficit later in the season. Low 
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Fig. 1. Synchrony of initiation of molt within pairs 
in Northern Mockingbirds. 

reproductive success early in the breeding season may 
also affect initiation of molt. These prior events can 
influence hormone levels and in turn influence molt. 

Demonstrated synchrony between mockingbird mates 
and in other species (Newton 1966), despite the wide 
range of dates for molt initiation among pairs, sug- 
gests that these factors may be important. 

Cues that initiated molt differ among species and 
across habitats. Molt is induced hormonally in some 
species (Wright and Wright 1944, Payne 1972 and 
references therein). Molt in other species is indepen- 
dent of breeding schedules and cued by the environ- 
ment (Keast 1968, Payne 1972 and references therein). 
It is possible, however, that molt schedules of species 
in stable environments may be influenced by their 
relative reproductive success or effort. It is increas- 
ingly apparent that no one factor functions as the 
same cue for initiation of molt in all species. Addi- 
tional incidences of molt-breeding overlap in various 
stages of nesting may elucidate factors responsible 
for the onset of molt. 
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lier version of this manuscript. This work was par- 
tially funded by grants to Breitwisch from Frank M. 
Chapman Memorial Fund of the American Museum 
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Sexual Differences in Nest Attendance and Chick-Feeding 
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Sexual separation of activity rhythms may be fa- 
vored if each sex can forage either at night or during 
the day. This should be especially advantageous dur- 
ing reproduction, when breeding activities (pair for- 
mation, mate guarding, nest defense, incubation, etc.) 
compete with time for foraging, and overall energy 
demands are higher. Although there is extensive lit- 
erature on feeding habits of wading birds, few studies 
focus on daily rhythms of foraging (reviewed in 
Kushlan 1978). Some typical night-herons, including 

the Yellow-crowned Night-Heron (Nyctanassa viola- 
ceus) and the Black-crowned Night-Heron (Nycticorax 
nycticorax), also forage during the day (Mock 1975; 
Fasola 1982, 1984). On the other hand, Wood Storks 
(Mycteria americana), Great Blue Herons (Ardea hero- 
dias), Reef Herons (Egretta sacra), and Gray Herons 
(Ardea cinerea), mainly diurnal foragers, are reported 
to forage at night (Kahl 1964, Krebs 1974, Black and 
Collopy 1982, Draulans and van Vessem 1985, van 
Vessem and Draulans 1986). Knowledge of daily 


