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Resumen. — Cambios en areas de dominio vital en reproduccion y post-reproduccion en machos
de Zorzal Pardo en las montafias de Luquillo, Puerto Rico. — Abundancia de alimento, periodo del
afio y estado reproductivo son factores importantes que afectan el area de dominio vital de aves. Entre el
23 de Enero y 28 de Noviembre de 2003, evaluamos las areas de dominio vital y las areas nucleares de
actividad en 10 machos de zorzales pardos (Margarops fuscatus; Mimidae) radio-rastreados en el
Bosque Experimental de Luquillo, noroeste de Puerto Rico. Encontramos diferencias significativas en el
area de dominio vital entre los estados reproductivos. Los estados de polluelos y de huevos presentaron
las mayores y menores areas de dominio vital (medianas = 2,0 y 0,5 ha, respectivamente) y las areas
nucleares (medianas = 0,14 y 0,09 ha, respectivamente). La reducida area utilizada por machos durante
el estado de polluelos podria estar relacionada con cambios de defensa territorial a alimentacién de
polluelos, siendo esta Ultima relacionada con un aumento de presa animal en la dieta adulta para elevar
el nivel de proteina accesible a la cria. Las areas de dominio vital fueron mas grandes durante el periodo
post-reproductivo (mediana = 17,9 ha, rango = 0,5-178,7 ha) que durante el periodo reproductivo (medi-
ana = 2,1 ha, rango 1,3-7,7 ha), con diferencias significativas entre ambos periodos. Presumimos que
el incremento de area de dominio vital durante post-reproduccion fue una respuesta a la disminucién
en la abundancia de frutas de Prestoea acuminata, especialmente notoria al final del periodo reproduc-
tivo. No encontramos una correlacién significativa entre la abundancia de frutas de P. acuminata y
area de dominio vital, ni entre areas nucleares de actividad y la abundancia de frutas. La carencia de
correlaciones entre estas variables podria explicarse por la dieta omnivora y oportunista de los zorzales
pardos.

Abstract. — Food abundance, time of year, and stage of the reproductive cycle are important factors
affecting home range size in birds. Between 23 January and 28 November 2003, we determined the
home range and core area sizes for 10 radio-tagged male Pearly-eyed Thrashers (Margarops fuscatus;
Mimidae) within the Luquillo Experimental Forest, northeastern Puerto Rico. We found significant differ-
ences among the breeding stages in home range and core area sizes. Egg and nestling stages showed
the largest and smallest home range sizes (medians = 2.0 and 0.5 ha, respectively) and core area sizes
(median = 0.14 and 0.09 ha, respectively). The reduced area used by the male during the nestling stage
may be attributable to a shift in the male's wandering behavior while the female incubates to the defense
and feeding of nestlings. Home range sizes were significantly larger during the post-breeding period
(median = 17.9 ha, range = 0.5-178.7 ha) than during the breeding period (median = 2.1 ha, range =
1.3-7.7 ha). We suggest that the increase in home range size during post-breeding season was a
response to the abundance of palm fruits (Prestoea acuminata) which decreased during the breeding
season. Although we found a positive correlation between number of nests with eggs and palm fruit
abundance, there was no significant correlation between breeding period home range size and ripe fruit
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density or core area size and ripe fruit density. Lack of correlation between the area used and fruit den-
sity may be due to the omnivorous and opportunistic diet of the thrasher. Accepted 5 August 2010.

Key words: Home range, breeding period, post-breeding period, fruit abundance, rain forest, reproduc-
tive stages, Pearly-eyed Thrasher, Margarops fuscatus.

INTRODUCTION

Home range size in birds can vary with a vati-
ety of factors including food abundance, time
of year, and stage of the reproductive cycle
(Krebs & Davies 1993, Dykstra e al. 2001,
Vega-Rivera 2003). For example, studies com-
paring movements during the different stages
of the nesting cycle have documented
changes in home range size of breeding birds
as energetic and nutritional demands change
during the egg, chick, and fledgling stages
(Moller 1990). In addition, home range size
and habitat use following breeding can shift
dramatically in the post-breeding period
(Vega-Rivera 2003). Most of these studies,
however, have been conducted in the north-
temperate zone (Vega-Rivera 2003, Garza et
al. 2005) with relatively few studies of area use
or home range conducted on tropical birds
(e.g., Lopes & Marini 2006, Brandt & Cress-
well 2008) under conditions that may differ
from the temperate zone (Stutchbury & Mot-
ton 2001).

The Peatly-eyed Thrasher (Margarops fusca-
tus), a Caribbean mimid, is an opportunistic
omnivore for which changes in its home
range are expected both within its six-month
breeding season (Arendt 2000, 2006) and
with
changes in rainfall in the mountains of Puerto
Rico (Garcia-Martiné ef al. 1996). Although
the thrasher feeds on a diversity of food items
including frogs, lizards, and insects, as well as

afterwards as food resources vary

eggs and nestlings of other bird species, it also
feeds heavily on fruit (Arendt 2000). Of the
various fruits consumed by the thrasher, the
fruit of the sierra palm (Prestoea acuminata) is
an especially important food resource for
adult and nestling thrashers, at least where
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palms are abundant (Snyder e al 1987,
Arendt 2000). The breeding biology of the
Peatly-eyed Thrasher has been well studied in
the Luquillo Mountains (Arendt 1985a,
1985b, 1993, 2000, 2006). Radio telemetry,
male homing experiments, and capture-recap-
ture studies have documented year-round
movements (including natal and reproductive
dispersal) of adult and young thrashers in the
Luquillo Mountains (Arendt 20006). Short-
range movements (to areas adjacent to the
forest, across Puerto Rico, and to nearby
islands) and long-range, transmarine dispersal
(Barbuda to Guadeloupe) have been recorded
(Arendt 2000). However, more information is
needed on thrasher home ranges, especially
the use of core areas during breeding and
post-breeding periods in the Luquillo Moun-
tains and elsewhere.

The Peatly-eyed Thrasher has been char-
acterized as a “supertramp” in part because it
occurs on islands with depauperate bird com-
munities from the central Bahamas to Puerto
Rico and the Virgin Islands through the
Lesser Antilles south to Bonaire (Arendt
2006). The species is aggressive and fre-
quently competes with other bird species for
cavity nest sites, as evident in its detrimental
competition with the endangered Puerto
Rican Parrot (Amazona vittata) for cavity nest
sites (Snyder ez al. 1987). Given these traits
and the likelihood that thrasher home ranges
would change over the course of the breeding
season and afterwards, we conducted a study
on the thrasher with the objective to: (1) com-
pare home range and core area sizes among
the breeding stages (egg, nestling, and fledg-
ling); (2) determine if breeding home range
and core area sizes are correlated with fruit
density in the vicinity of the nest site; and (3)



compare home range and core areas during
breeding and post-breeding periods. Our
work focuses on males given their important
role in territorial defense and the difficulties
of capturing females without disrupting the
nesting cycle. We predicted that male home
ranges would be smallest during the nestling
stage as the demands of territorial mainte-
nance shifted to responsibilities of nestling
care. Also, we expected that male home
ranges would be inversely correlated with fruit
density in the vicinity of the nest. Finally, we
predicted that male home ranges would
expand after breeding as males wandered
more widely in search of food as fruit produc-
tion declined after breeding,

STUDY AREA AND METHODS

This study was conducted in the El Yunque
National Forest or Luquillo Experimental
Forest (LEF), an 11,500 ha subtropical rain
forest located in the Luquillo Mountains
(120-1075 m a.sl.) of northeastern Puerto
Rico (18°19N, 65°45°W). The LEF has four
major forest types, which include the tabo-
nuco, palo colorado, palm, and elfin forests
(Wadsworth 1951). The four forest types are
stratified mostly by elevation, ranging from
tabonuco forest in the lowlands to elfin forest
on the highest ridges. At mid elevation
between these forest types atre the palo colo-
rado and palm forests in which our study was
conducted. The palo colorado forest type
encompasses 3318 ha and occurs at elevations
ranging from 600-900 m a.s.l, and is named
after the dominant palo colorado (Cyrilla race-
miflora) trees. The sierra palm forest type is
found in poortly drained sites and steep slopes
at elevations above 750 m a.sl., and covers
1942 ha of the LEF. The palo colorado and
palm forests are found within the subtropical
wet and lower montane wet and rain forest
life zones of the Holdridge system (Ewel &
Whitmore 1973).
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Average annual rainfall ranges from 3537
mm in the lowlands to 4849 mm in the moun-
tain peaks, with showers throughout the year,
but a relatively dry period occurs between
February to April (Scatena, http://lug.lter-
net.edu/research/projects/climate_hydrology
_description.html). Our study was conducted
in the Icacos Valley, located in the south-
eastern portion of the LEF at elevations from
610-750 m a.s.l. where a long-term study of
Peatly-eyed Thrashers was conducted (Arendt
2000).

Trapping. We trapped 10 adult males at nest
boxes during the early brood-rearing stage of
each nest (when nestlings were about 5-10
days old) from 21 January to 24 June 2003.
Each adult was caught using a small (20 x 20 x
25 cm) wooden box placed at the entrance of
a nest box. All trapped individuals were
marked with a distinctive combination of one
aluminum and two color bands to facilitate
identification in the field. Captured males
were distinguished by the presence of a cloa-
cal protuberance and the absence of a brood
patch.

Each thrasher was followed by attaching a
3.8 g transmitter (Model PD-2 Holohil Sys-
tems, Ltd, Ontario, Canada), representing
approximately 4% of the male body mass, and
operating at a frequency of 164.185 to
164.800 MHz.
using a backpack harness consisting of two

Transmitters were attached

loops of flexible steel wire covered with plas-
tic, which passed beneath the legs and
attached to the transmitter which rested on
the dorsal portion of the synsacrum (Rappole
& Tipton 1991). Each male was released after
30 to 50 min following capture and subse-
quent observations indicated that they had no
difficulties flying.

Radio tracking began the day after capture
and continued for approximately 120 days
(normal time span of the transmitter battery)
or until the male could no longer be detected.
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We used a 3-clement Yagi antenna and a
hand-held receiver (Model TRX-2000S Wild-
life Materials) to locate radio-tagged birds at
intervals of 1-2 h during five days per week.
A minimum 1-h interval was maintained
between successive locations to avoid auto-
correlation (White & Garrot 1990).

The location of each radio-tagged male
was determined by triangulation, in which
two people took simultaneous bearings from
different sites where they could detect the
strongest signal using a hand-held receiver.
UTM coordinates in which bearings of the
bird’s position were recorded using a Global
Positioning System (GPS) receiver (Trimble
Pathfinder Pro XRS). All positions and the
bearing lines were plotted using the GPS
Pathfinder ® Office program (Trimble Navi-
gation Ltd.), which allowed us to determine
the UTM coordinates of the bird’s position
where the two bearing lines intersected. Cali-
brations by Wundetle e 2/ (unpubl.) using tri-
angulation on known signal source locations
indicated that mean bearing error (in degrees)
= 13.33 £ 0.02, n = 138, which is equivalent
to &£ 12.01 m error at 50 m.

Determination of reproductive and post-reproductive
period and breeding stages. We used the date on
which adults ceased feeding fledglings (15
days after fledging) and when no reproductive
signs were detected around nests to designate
the end of the reproductive period and the
beginning of the post-reproductive period.
Each reproductive stage (i.e., eggs, nestlings,
fledglings) was determined by daily visual
inspection of nest boxes, when adults were
absent. During the post-reproductive period,
each nest box was checked every two weeks
for signs of reproduction.

Abnalysis of movements. We determined home
range sizes for each male based on the adap-
tive kernel (AK) model, which has an advan-
tage when uncertainty is attributable to
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locations on the edge of the distribution by
smoothing the density function to a greater
degree than the fixed kernel model (Worton
1989). We calculated both the 50% AK
(henceforth core area) and the 95% AK. All
estimates of home ranges and core areas were
calculated using CALHOME (Kei ef /. 1996)
in which smoothing parameters were defined
by least squates cross validation (Seaman &
Powell 1996) and the grid size was selected
automatically.

To calculate the home range and core
areas for each reproductive stage we used the
first 20 telemetry fix points for each male to
standardize the number of fixes. To relate
home range and core area to the abundance
of ripe fruit each month we calculated home
ranges and core areas based on the first 21
fixes obtained in a month for each male. For
each radio-tagged male, we also calculated the
average distance moved petr hour (m/h)
between successive locations as a measure of
mobility rate. The overlap between home
ranges (95% AK) of two neighboring males
was estimated using Minta’s (1993) index. Val-
ues range between 0 and 1, where 1 indicates
a 100% overlap between two adjacent areas
with the same size and location. The ovetlap
between two adjacent home ranges was calcu-
lated using the “Intersect Polygons” routine
from Arc-View version 3.2 (ESRI 1992) GIS
program for breeding and post-breeding
periods. For each bird, we used the 95%
minimum convex polygon model (MCP) to
generate cumulative curves of home range
versus the cumulative number of fixes to
identify the asymptote indicating that a
sufficient number of fixes had been obtained
to accurately characterize the home range
size.

Abundance of ripe fruits. We estimated the abun-
dance of ripe fruits on trees and shrubs
between February and July 2003, in eight belt
transects radiating from each thrasher nest
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FIG. 1. Variation across egg (E), nestling (N), and fledgling (F) stages in (a) home range area (95% adaptive
kernel) and (b) core area (50% adaptive kernel) for six radio-tagged male Pearly-eyed Thrashers in the Ica-
cos Valley of the Luquillo Experimental Forest, Puerto Rico during February to May 2003. Adaptive kernel
calculations were based on 20 telemetry fix points for each individual thrasher and each reproductive stage
to allow comparisons among stages.

box. Each belt transect was 2 x 50 m in size  fruit abundance on trees and shrubs with a
and radiated away from the nest box in the N,  diameter > 3 cm at breast height (1.5 m) for
NE, E, SE, S, SW, W, and NW directions.  species consumed by thrashers (Snyder e al.
Within each belt transect, we estimated ripe  1987) including: Schefflera morototoni, Clusia clu-
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siodes, Miconia spp, Marcgravia sintenessi, Psycotria
berteriana, Cecropia  scheberiana, and Prestoea
acuminata. 'To evaluate overall fruit abundance
of P. acuminata, we used counts of these spe-
cies obtained from a study on palm fruit
phenology (Wunderle & Mercado, unpubl.)
obtained during the same time period as our
study. Abundance of palm fruits was obtained
from two locations (1.5 km apart) within the
thrasher study area. At each of the two palm
phenology sites, number of infructescences
with > 50% ripe fruits was counted on 100
marked sierra palms each month.

Statistical analysis. Statistical analyses followed
Sokal & Rohlf (1995) and were conducted
using the Statistica program (StatSoft 2000).
Normality of each variable and homogeneity
of variances were examined by Shapiro-Wilk
test and Levene F-Test, respectively. Non-
parametric tests were used when the assump-
tions of normality and homogeneity of
variances were not met. In all statistical tests,
a probability of 0.05 or less was accepted as
significant, but we report higher values for
descriptive purposes. Variation around the
mean is indicated by the standard error (SE).
Spearman rank correlation tests were used to
determine whether there was a relationship
between the number of nests with eggs and
abundance of ripe palm fruits as well as a rela-
tion with monthly rainfall (mm). Friedman
tests were used to compare variation among
the three reproductive stages in home range
size and core area. We used Mann Whitney U-
tests to compare sizes of home ranges and
core areas between reproductive and post-
reproductive petiods. The mobility (m/h) of
radio-tagged males between reproductive and
post-reproductive periods was analyzed with
a rtest. Significance of differences for core
areas and home range areas between repro-
ductive and post-reproductive periods was
tested using Mann-Whitney U-tests. Spear-
man rank correlation tests were used to exam-
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ine the relationship between abundance of
ripe fruits around nests with home range and
core area sizes of radio-tagged males.

RESULTS

Male Peatly-eyed Thrashers were radio-
tracked between 3.1 to 6.9 months, five of
which were monitored during breeding and
post-breeding periods, four during post-
breeding only, and one during breeding only
(Table 1). Cumulative home range or cumula-
(100%

graphed against cumulative number of telem-

tive core area convex polygon)
etry fixes reached an asymptote for all, but
one male (M9). During the breeding season,
60-80 fixes were sufficient to obtain accurate
home range and core area estimates. In the
post-breeding season, however, only 30-50
fixes were required for estimation of the
home ranges and core area sizes for most
males (7 of 11).

Home range, core area, and breeding stages. Home
range size (Friedman test, § = 7.0, df= 2, P =
0.03; Fig. 1a) and core area size (Friedman
test, §= 7.0, df = 2, P = 0.03; Fig 1b) varied
among the three breeding stages for the six
radio-tagged male thrashers for which breed-
ing-period data were available. The largest
and smallest home range sizes occurred dur-
ing the egg (median = 2.0 ha) and nestling
(0.5 ha) stages (Mann-Whitney test, U = 54, P
= 0.02; Fig. 1a). Home range and core areas
did not vary significantly (P > 0.05) between
the egg and fledgling stage or the nestling and
fledgling stage.

Home range and core area size in relation to ripe fruit
density. At six nesting sites, values of ripe fruit
density were highly variable (range = 25—
67,500 ripe fruits/ha) between February to
July 2003. Ripe fruit density in nesting sites
decreased over time, with the exception of
MS8 in which ripe fruit density increased from
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TABLE 1. Duration of radio tracking (months) and movement parameters (m/h) during breeding and
post-breeding periods for 10 radio-tagged male Pearly-eyed Thrashers studied from January to November
2003 in the Icacos Valley of the Luquillo Experimental Forest, Puerto Rico.

Male  Date of capture Radiotracking (months) # fixes Mobility (m/h)
Breeding Postbreeding Breeding Postbreeding

M1 23 April 2003 - 3.9 27 - 138.9
M2 23 January 2003 5.3 - 48 101.1 -
M3 30 May 2003 - 5.1 33 - 65.2
M4 6 May 2003 2.3 2.3 63 27.8 52.1
M5 6 June 2003 - 5.5 50 - 62.8
M6 21 January 2003 1.9 1.2 26 29.9 21.9
M7 23 April 2003 2 4.9 42 25.1 59.5
M8 19 February 2003 4 1.1 47 36.5 27.5
M9 5 March 2003 1.8 3.5 42 30.6 44.4
M10 2 June 2003 - 3.7 32 - 9.3

March to May and then declined (Fig. 2).
Sierra palm showed the highest density of ripe
fruits (>95% of the total of sample) in each
month sampled. Ripe fruits of other plant
species, including Marcgavia sintenisii, Schefflera
morototoni, Miconia sp., Psycotria berteriana, and
Cecropia scheberiana, wetre present, but were less
abundant. Overall, neither breeding period
home range size and ripe fruit density (Spear-
man, ,= -0.20, df = 20, P = 0.39) nor core
area size and ripe fruit density (Spearman, r,=
-0.34, df = 20, P = 0.12) was correlated with
ripe fruit density.

Home ranges and core areas between reproductive and
post-reproductive  seasons. All five radio-tagged
thrashers followed throughout the
breeding and post-breeding periods showed

male

changes in areas used between periods (Table
2). For example, home range sizes were larger
during the post-breeding period (median =
17.9, range = 0.5-178.7 ha) than during the
breeding period (median = 2.1, range = 1.3—
7.7 ha; Mann-Whitney test, U = 31, P =
0.049).

Post-breeding core areas were larger
(median = 1.38, range = 0.06-3.17 ha) than
the breeding core areas (median = 0.23, range

= 0.2-0.34 ha; Mann-Whitney test, U = 168,
P = 0.08). During the breeding season, all
males showed more restricted movements
around the nesting site. However, no signifi-
cant differences in mobility (m/h) occurred
between reproductive and post-reproductive
periods (#=-1.22, df= 9, P = 0.25). Examina-
tion of male movements within their home
ranges and core areas in the breeding and
post-breeding periods indicates that the males
concentrated almost all their activities around
their nesting sites. For instance, during the
breeding season the nest box was included
within the home ranges and core areas for all
males observed during that period (n = 0).
Similarly, in the post-breeding period, most
nest boxes (90 % of the total) were located
within the male core areas.

Spatial distribution and overlap. In the breeding
period, three of six radio-tagged males exhib-
ited movements in two distinct areas (Fig. 3).
However, of these three males, only M8 had
separate home ranges in which both portions
were exclusive of neighbors, while M7 over-
lapped with M9 in both portions (only in
June; Minta’s index = 0.38), and M2’s home
range entirely overlapped the M6 home range
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FIG. 2. Densities of ripe fruits (number of fruits/ha) around nesting boxes used by six radio-tagged male
Pearly-eyed Thrashers from February to July 2003 in the Icacos Valley of the Luquillo Experimental For-
est, Puerto Rico. Letter M and number indicate each individual male.

in one portion, but the other portion was
exclusive of other males. Only males M8 and
M4 had breeding home ranges that were
exclusive of other males. After breeding,
almost all males (90% of the total) expanded
their home range atreas resulting in overlap
(range of Minta’s index of 0.01-0.64) among
home ranges of neighboring males (Fig. 4). In
contrast to home ranges, core areas of neigh-
boring males did not ovetlap and were used
exclusively by each male in both the breeding
and post-breeding periods. For each male,
core areas varied little in location between
breeding and post-breeding periods as evi-
denced by the relatively high overlap between
the two seasons (among males, average
Minta’s index = 0.44 £ 0.08).

Breeding  season, fruit abundance, and rainfall.
Thrashers bred between January and July
2003 (Fig. 5a). The first peak of breeding
occurred during the latter half of March when
there was a relatively high number of fruiting
sierra palms (Fig. 5b). A second breeding
peak occurred during the latter half of May,
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when the abundance of sierra palm fruit was
lower (Figs. 5a, b). Both March and May were
relatively dry (Fig. 5¢). In contrast, April was a
relatively wet month with a high abundance
of fruiting palm trees. In April, three and four
nests with eggs were found during the first
and second biweekly sampling periods,
respectively (Fig 5a). The abundance of fruit-
ing sierra palms was relatively high from Janu-
ary to April, but during the subsequent two
months, abundance was lower. No fruiting
palms were found from July to December
2003 (Fig. 5b). The number of nests with eggs
increased with the abundance of fruiting
sierra palms (Spearman, .= 0.71, df= 11, P =
0.009). However, there was no significant cot-
relation between the abundance of fruiting
sierra palms and total monthly rainfall (Spear-
man, .= -0.08, 4/= 11, P = 0.8).

DISCUSSION
The occurrence of larger male home range

sizes during the egg stage than during the
nestling or fledgling stages may in part be a
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TABLE 2. Home range (95% adaptive kernel), core area (50% adaptive kernel), and number of telemetry
fixes for 10 radio-tagged male Pearly-eyed Thrashers studied from January to November 2003 in the Icacos
Valley of the Luquillo Experimental Forest, Puerto Rico.

Male Breeding Postbreeding
Home range (ha) Core area (ha) # fixes Home range (ha) Core area (ha) # fixes

M1 - - - 17.9 1.48 41
M2 7.7 0.34 211 - - -
M3 - - - 141.7 317 65
M4 2.2 0.19 101 9.9 1.69 65
M5 - - - 178.7 1.38 95
M6 1.9 0.13 127 0.5 0.06 24
M7 1.8 0.2 121 76 0.73 68
M8 4.3 0.3 244 2.8 0.74 24
M9 1.3 0.26 134 3.9 0.54 55
M10 - - - 26.2 2.48 58

strategy to protect food sources in advance of
the latter two stages. This was supported by
our observations that males’ movements were
concentrated along the home range bound-
aries presumably to evict intruding males.
Breeders (both sexes) are known to spend
much of their time disputing territorial
boundaries during the early months of breed-
ing, often causing injury and even death of the
contenders (WJA, unpubl). It is also likely,
however, that male home ranges are larger
during the egg stage when females are incu-
bating, because males are then freed from
mate and nest guarding and can seek opportu-
nities for extra-pair copulations with neigh-
boring females, which have not yet initiated a
clutch. In addition, males may need to forage
over larger areas because fewer plants have
fruits to serve as a food source eatly in the
breeding season (Snyder ¢ a/. 1987, Wunderle
1999).

Following the egg stage, the size of male
home ranges and core areas contracted in the
nestling stage as observed in other passerines
(Odum & Kuenzler 1955, Moller 1990). This
reduction in size may be attributable to a
change in the male's behavior from wandering
widely while the female incubates to feeding

nestlings. Although the male’s contribution to
nestling care generally is not as great as that of
the female, males can make as many as half of
the total nest visits to feed nestlings (WJA,
unpubl.). In addition, the reduced area used
by the male during the nestling stage observed
in our study suggests that food supplies,
which were protected by the male during the
egg stage, were more than adequate for males
to provision nestlings and themselves. Both
sexes switch to a higher protein diet of mostly,
animal prey during the chick-rearing stage
when invertebrate and vertebrate prey items
are abundant in close proximity to thrasher
nests (Arendt 2006). Foraging within close
proximity of the nest site at this stage by both
members of the pair may have contributed to
sexual dimorphism in bill size, a form of char-
acter displacement, which may have evolved
to allow the sexes to exploit different-size
food items thereby reducing competition
(Arendt 2000).

Once nestlings fledged, male core areas
increased in size, likely due to greater move-
ments by males to obtain food for fledglings,
especially given that fruit abundance declined
in the vicinity of the nest during this stage.
For example, after breeding in August 1982,
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FIG. 3. Locations of 95% adaptive kernel home ranges during the breeding period (January-July 2003) of
six male Peatly-eyed Thrashers determined by radio telemetry in the Icacos Valley of the Luquillo Experi-
mental Forest, Puerto Rico. Letter M and numbers indicate each individual male. Letter n and numbers

indicate locations of nest boxes for each male.

male and female thrashers were observed fly-
ing c. 600 m to feed with other thrashers (n =
15) on fruits of a large Dacryodes excelsa tree
(WJA, pers. observ.). While in the fruiting tree
there were no signs of aggression among the
foragers. Also, as fledglings wander, males
may increase their core areas to provide them
with food and defense against intruding
thrashers and other predators as noted in
other passerines (Moller 1990, Dykstra e al.
2001).
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During the breeding and post-breeding
periods, nine of 10 nest boxes were included
in the male home ranges and core areas, indi-
cating high fidelity to a specific nest site.
Long-term studies of thrashers here have
shown high fidelity by males (92%) for nest
boxes in subsequent years, and experiments
with mounted thrashers used as “intruders” at
nest boxes confirmed that both sexes defend
their nest boxes during the non-breeding
period (Arendt 20006). High site fidelity shown
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Rio Icacos

1000 m

FIG. 4. Locations of the 95% adaptive kernel home ranges during the post-breeding period (March-
November 2003) of nine male Pearly-eyed Thrashers determined by radio telemetry in the Icacos Valley of
the Luquillo Experimental Forest, Puerto Rico. Letter M and numbers indicate each individual male. Letter
n and numbers indicate locations of nest boxes for each male.

by males (and females) in this population
results from the need to defend nest boxes
and adequate breeding cavities, which are lim-
ited in availability and are critical to nest suc-
cess under the wet conditions of the palo
colorado forest. Similarly, other studies of sec-
ondary cavity nesters have also reported high
rates of nest-cavity fidelity usually related to
scarcity of natural cavities (Snyder ef a/ 1987,
Waltman & Beissinger 1992, Berkunsky &
Reboreda 2009). In the drier lowlands, Pearly-

eyed Thrashers use open nests (Arendt 2004)
and there we expect that thrashers would
show less fidelity to their specific nest sites,
especially given that open nests may not be re-
used in subsequent breeding seasons.

A significant finding of this study is that
the male home range sizes during post-breed-
ing period were larger than the sizes of home
ranges during the breeding period, and unlike
the breeding period, there was overlap across
home ranges of neighboring post-breeding
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FIG. 5. Chronology of nesting, fruit abundance, and rainfall. (a) Number of active nests with at least one
Peatly-eyed Thrasher egg based on biweekly sampling of 50 nest boxes during 2003 in the Icacos Valley,
Luquillo Experimental Forest, Puerto Rico. S1 = first biweekly sampling period, S2 = second biweekly
sampling period 2; (b) number of fruiting sierra palms along two trails located 1.5 km from the nesting
study site in the Icacos Valley; (c) monthly rainfall (mm) at East Peak in 2003, located c. 3 km from nesting
study site.
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males. We presume that the increase in male
thrasher post-breeding wandering was related
to an increase in foraging in response to the
decrease in palm fruit, which decreased in
abundance during the breeding season. Simi-
larly, other studies in tropical and temperate
birds have found that home range sizes were
larger after breeding than during the breeding
season (Vega-Rivera ez al. 2003, Garza e/ al.
2005, Wood et al. 2008).

The extensive breeding season (January—
June) for Pearly-eyed Thrashers in this study
was similar to that reported by Arendt (2000,
20006). The main breeding peaks occurred in
the third and fourth weeks of March and May,
respectively. Similarly, Arendt (2000) reported
a breeding peak between April-March and
May—]June for the period 1979-2000, with lit-
tle variation among years, with the exception
of 2-3 breeding seasons following major hur-
ricanes (Arendt 2006). The thrasher breeding
season coincides with the availability of sierra
palm fruit which, although variable, usually
extends from October to May, with a peak in
February (Bannister 1970, Wunderle 1999,
Thompson-Baranello 2000).

Although we noted change in home
ranges of post-breeding males, we did not see
a correlation with food abundance during the
breeding season. As opportunistic omnivores,
breeding thrashers faced with low fruit abun-
might their
searches on large insects, frogs, and lizards,

dance concentrate foraging
without significantly changing the size of their
home range. Alternatively, it is possible that
our sampling design was inadequate to accu-
rately measure the density of fruit in the
thrasher home ranges and core areas. Further-
more, had we experimentally reduced the fruit
supply in the home ranges or core areas we
might have seen an increase in the size of
thrasher home ranges and core areas as found
in experimental reduction of food resources
in territories of several temperate zone bird
species (Hixon e a/. 1983, Enoksson & Nis-
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son 1983, Wasserman 1983, Eberhard &
Ewald 1994). Food abundance alone, how-
ever, is probably not the only factor affecting
home range size as population density is also a
factor that can constrain the expansion of an
individual’s home range (Maher & Lott 2000).
Therefore, expansion of a male thrasher’s
home range or territory in response to low
fruit abundance may be constrained by the
high density of territorial thrashers in this
population (Arendt 2006). Thus it is possible
that the thrasher’s high population density in
the palo colorado forest (Arendt 2006) con-
strains a male’s ability to increase its foraging
area while breeding in response to fluctua-
tions in fruit availability.
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