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Sin embargo, la hembra consorte contribuyé mucho mas
en las actividades reproductivas que la hembra acompai-
ante; ésta (ltima no fue nunca observada trayendo presas
al nido o cebando a los pollos con el alimento aportado
por el macho.

[Traduccién de los autores]

ACKNOWLEDGMENTS

We are indebted to Ginés Goémez and Martina Carrete
for field assistance. We also thank Beatriz Arroyo, Javier
Balbontin, Jim Bednarz, and one anonymous referee for
helpful comments on the manuscript.

LITERATURE CITED

ARROYO, B. AND V. GarzA. 1986. Estudio sobre la situacion
del aguila real Aquila chrysdetos en el sistema central.
Bol. Est. Cent. Ecol. 30:93-104.

BERTRAN, J. AND A. MARGALIDA. 2002. Social organization
of a trio of Bearded Vultures (Gypaetus barbatus): sex-
ual and parental roles. J. Raptor Res. 36:66—69.

Brown, J.L. 1987. Helping and communal breeding in
birds. Princeton Univ. Press, Princeton, NJ U.S.A.

CramP, S. AND K.E.L. Stmmons. 1980. The birds of the
western Palearctic. Vol. 2. Oxford Univ. Press, Oxford,
UK.

DEL Hovo, J., A. ELLIOTT, AND J. SARGATAL. 1994. Hand-
book of the birds of the world. Vol. 2. Lynx Edicions,
Barcelona, Spain.

Dovir, FI. 1996. Bigamy in Red-tailed Hawks in south-
western Yukon. /. Raptor Res. 30:38-40.

Forsman, D. 1999. The raptors of Europe and the Middle
East: a handbook of field identification. T. & A.D. Poy-
ser, London, U.K.

GARCELON, D.K., G.L. SLATER, C.R. DANILSON, AND R.C.
HEeLM. 1995. Cooperative nesting by a trio of Bald Ea-
gles. J. Raptor Res. 29:210-213.

HEeREDIA, R. AND J.A. DONAZzAR. 1990. High frequency of

J. Raptor Res. 39(1):94-97
© 2005 The Raptor Rescarch Foundation, Inc.

VoL. 39, No. 1

polyandrous trios in an endangered population of
Lammergeiers Gypaetus barbatus in northern Spain.
Biol. Conserv. 53:163-171.

KivBaLL, R.T., P.G. PARKER, AND J.C. BEDNARZ. 2003. The
occurrence and evolution of cooperative breeding
among the diurnal raptors (Accipitridae and Falcon-
idae). Auk 120:717-729.

KorrPIMAKI, E. 1988. Factors promoting polygyny in Eu-

a hypothesis. Oecologia 77:278—

ropean birds of prey:
285.

NEWTON, 1. 1979. Population ecology of raptors. T. & A.D.
Poyser, London, UK.

ORING, L.W. 1986. Avian polyandry. Pages 309-351 in R.F
Johnston [Ep.], Current ornithology. Plenum Press,
New York, NY U.S.A.

StACEY, P.B. AND W.D. KOENING (EDS.). 1990. Cooperative
breeding in birds: long-term studies of ecology and
behavior. Cambridge University Press, Cambridge,
UK.

SUAREZ, S., J. BALBONTIN, AND M. FERRER. 2000. Nesting
habitat selection by Booted Eagles Hieraaetus pennatus
and implications for management. J. Appl. Ecol. 37
215-223.

VAN KLEEF, H. AND J. BUSTAMANTE. 1999. First recorded
polygynous mating in the Red Kite (Milvus milvus). J
Raptor Res. 33:254-257.

VEIGA, J.P. AND J. VINUELA. 1994. Booted Eagle Hieraaetus
pennatus. Pages 182-183 in G.M. Tucker and M.F.
Heath [EDS.], Birds in Europe: their conservation sta-
tus. BirdLife International, Cambridge, U.K.

ZUBEROGOITIA, I., J.A. MARTINEZ, A. AZKONA, A. IRAETA, I.
CASTILLO, R. ALONSO, AND S. HipALGO. 2003. Two cas-
es of cooperative breeding in Eurasian Hobbies. |
Raptor Res. 37:342-344.

Received 6 October 2003; accepted 27 July 2004

TIMING AND ABUNDANCE OF MIGRANT RAPTORS ON BONAIRE, NETHERLANDS ANTILLES

VINCENT NIJMAN,! TINEKE G. PRrINS, AND J.H. (HANS) REUTER

Institute for Biodiversity and Ecosystem Dynamics, Zoological Museum, University of Amsterdam, P.O. Box 94766,
1090 GT Amsterdam, Netherlands

KEYy WORDS: American Kestrel; ¥Falco sparverius; Swallow-
tarled Kite, Elanoides forficatus; Yellow-headed Caracara;
Milvago chimachima; migration, Caribbean.

! Email address: Nijman@science.uva.nl

The island of Bonaire (12°10'N, 68°18'W) in the south
Caribbean Sea, 87 km north of Venezuela, is the eastern-
most island of the Netherlands Antilles. Bonaire occupies
a land surface of ca. 272 km?2, its climate is arid, and the
island is largely covered in xerophytic and thorny bush
and sparse woodland. Some 181 species of birds have
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Table 1.
m February and October—-November.
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Records per month of migrant raptors in Bonaire, Netherlands Antilles. The migration peaks twice a year

SPECIES J F M A M J J A S O N D
Pandionidae
Osprey (Pandion haliaetus) 7 7 2 5 9 5 6 3 11 12 15 5
Accipitridae
Swallow-tailed Kite (Elanoides 1
Jorficatus)
Falconidae
Yellow-headed Caracara (Mil- 1
vago chimachima)
American Kestrel (Falco spar- 1 1 1 2 1 1
verius)
Merlin (Falco columbarius) 9 6 7 6 1 2 1 8 14 4
Peregrine Falcon (Falcon pere- 1 9 7 4 1 1 10 10 5
grinus)
Total 17 23 17 16 10 6 10 4 13 30 40 16

been listed for Bonaire (Voous 1983). Although the is-
land is ornithologically relatively well explored, the num-
ber of new migrants recorded on the island is still in-
creasing (e.g., Prins and Debrot 1996).

Two species of raptors breed on the island, and an
additional three species are regular nonbreeding visitors
(Voous 1982, 1983, 1985). Resident raptors have been
studied infrequently. The migrants have not been sub-
Jected to any systematic observations (Voous 1957, 1982),
nor is there a monitoring scheme in place. As such, Bon-
are is typical for the region for which Zalles and Bildstein
(2000) commented “With few watch-sites, movements of
raptors in (the Caribbean) are decidedly less well under-
stood than they are farther north in the Western Hemi-
sphere. As a result, (the region) ranks as the least studied
region in the world in this regard.” Furthermore, spatial
and temporal variation in the abundance of migrant rap-
tors in the tropics has been rarely quantified (Thiollay
1978, Nijman 2001), largely because few monitoring pro-
grams are in place. We compiled information on the avi-
fauna of Bonaire. Our aim was to provide details on the
species composition of migrant raptors on Bonaire and
to analyze their timing and abundance on the island.

METHODS

Data on the occurrence of raptors in the Netherlands
Antilles were compiled from: (1) the collections of the
Zoological Museum Amsterdam (ZMA) and Naturalis
Leiden (RMNH); (2) records from the archives of the
late K.H. Voous and the late Brother Candius van der
Linden (both stored in the ZMA), of whom the latter was
resident on Bonaire from 1967-95; and (3) data solicited
from ornithologists and observers on the island. Tem-
poral distribution of the occurrence of migrant raptors
was very similar in these three data sets, so we pooled

them for further analysis. We define Bonaire as the island
of Bonaire and the islet of Klein Bonaire, but we do not
include Isla las Aves situated ca. 60 km to the east. Given
that for many of the migrants arriving in the Netherlands
Antilles we have no data on their specific breeding lo-
calities, following Voous (1983) we define migrant in its
broadest sense and include all species that do not have
a resident breeding population on Bonaire. We used x2-
tests to evaluate differences in the temporal distribution
of records by comparing monthly totals. Means are re-
ported =1 SD and significance is assumed when P < 0.05
in a two-tailed test.

ResuLTS

We compiled 202 records for six species of migrants
on Bonaire (Table 1). The mean number of records was
16.8 (*10.2) per mo or 33.7 records (+36.0) per species
On average, 3.3 (£1.0) species of migrant raptor per mo
are present on the island, ranging from 2-5. The records
were not equally distributed over the year, and most mi-
grants were observed during the boreal winter (x?
67.7, df = 1, P < 0.001; Table 1). If we expected a unr-
form temporal distribution, each of the months of Feb-

ruary, October, and November had significantly more re-
cords than the other months combined (all x2 > 7.5, df
= 1, P < 0.01). Conversely, each of the months May-
August have significantly fewer records than the other
months combined (all x2 > 4.2, df = 1, P < 0.05).
More than 40% of the records refer to the Osprey
(Pandion haliaetus). The three least common species
(Swallow-tailed Kite [Elanoides forficatus], Yellow-headed
Caracara [Milvago chimachima), and American Kestrel
[Falco sparverius]) make up only 4% of the total sample
The Osprey was the only nonbreeding raptor recorded
in all months, although three records of the Merlin (Falco
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columbarius) in June and July suggested that a small num-
ber of these migrants may have remained on the island
during the boreal summer.

Discussion

Species Composition. We documented six species of
migrant raptors on Bonaire, three of which were not in-
cluded in Voous’ (1983) list of birds for the island. We
documented seven records of American Kestrel from all
seasons dating as far back as 1948. The species is com-
mon in the region and probably was a regular visitor to
Bonaire, although Voous (1957, 1983) was reluctant to
accept any records of the species. Records of the other
two species were more recent, the Yellow-headed Cara-
cara in December 1996, and the Swallow-tailed Kite in
April 2002 (Mlodinow 2004). The former occurs
throughout northern South America (Ferguson-Lees and
Christie 2001). In the Netherlands Antilles it previously
has been recorded on Curacao only (January 1952;
Voous 1983). The Swallow-tailed Kite has a disjunct dis-
tribution and breeds in the southern United States (now
mainly Florida and adjacent states) and from southern
Mexico south to Argentina (Ferguson-Lees and Christie
2001). Kites from northern and central America migrate
southwards during the boreal winter, whereas little is
known about movements of populations in northern
South America. Recently, the species was recorded on
Aruba (March 2003; Mlodinow 2004), suggesting that the
sighting on Bonaire might not be as unusual as previously
thought. In addition to these species, observations of a
Northern Harrier (Circus cyaneus) on Curagao (October—
November 1997) suggested that this northern migrant
also can be expected to pass through Bonaire (B. de Boer
pers. comm.).

All of the migrants from Bonaire have been recorded
on the other islands in the Netherlands Antilles, and one,
the American Kestrel, breeds on Aruba and Curacgao
(Voous 1983). Two of the species, the Osprey and the
Peregrine Falcon, are known from the Los Roques Is-
lands east of Bonaire (Zalles and Bildstein 2000).

Timing of Migrant Raptors. Several distinct phases can
be recognized with respect to the timing of northern mi-
grant raptors on Bonaire. The first phase from Septem-
ber-November was characterized by the arrival and pas-
sage of a relatively large number of migrants, presumably
mostly from North America, en route to mainland South
America. In December and January, the number of rec-
ords was considerably lower and these, in part, likely rep-
resented birds that over-winter on the island. The second,
albeit smaller, peak from February—March probably com-
prised birds on return migration to their breeding
grounds. Finally, a small number of individuals remained
on the island in boreal summer from April-August. A
similar temporal pattern has been observed in migrant
passerine birds in xerophytic habitats on the Paraguana
Peninsula, Venezuela, 150 km west of Bonaire (Bosque
and Lentino 1987), that is a conspicuous fall migration,
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little overwintering, but with an even less conspicuous
spring migration.

Most migrant raptors arriving on Bonaire breed in
northern latitudes, although a small number (i.e., Yellow-
headed Caracara and, most likely, Swallow-tailed Kite;
Mlodinow 2004) originate from mainland South America
(Venezuela, Colombia). Few data are available on move-
ments of raptors in northern South America, but at least
some are partly migratory (ffrench 1973; Ferguson-Lees
and Christie 2001). One species, the American Kestrel 1s
a breeding resident on Aruba and Curacao, where its
main breeding season is November-February (Voous
1957, 1983). The few records we compiled from Bonaire
were from throughout the year, but may well have been
either first-year birds dispersing from these nearby is-
lands, or alternatively, birds from northern regions.

Systematic studies of raptor migration on Caribbean
islands are rare, and compared to other parts of the
Northern Hemisphere little is known about the species
composition and timing of migrants in the region (Zalles
and Bildstein 2000). Our data set was comprised of rec-
ords obtained opportunistically, and includes the island
of Bonaire only. Extending our analysis to other islands
in the south Caribbean islands and to mainland arecas n
northern South America (including the Paraguana Pen-
insula) may be a promising avenue along which to pro-
ceed with further research.

TEMPORADA DE ESTANCIA Y ABUNDANCIA DE AVES RAPACES
EN BONAIRE, ANTILLAS HOLANDESAS

RESUMEN.— Se colectaron 202 registros de seis especies
de aves rapaces de la isla de Bonaire, Antillas Holandesas,
incluyendo tres especies reportadas nuevamente en la
isla (Elanoides forficatus, Milvago chimachima'y Falco sparv-
erius). Basandonos en estos datos discutimos la tempor-
ada de estancia y la abundancia de rapaces migratorias
en la isla. La abundancia maxima de migrantes tiene lu-
gar dos veces al afio durante febrero y marzo (20% del
total anual) y durante octubre y noviembre (35%), sim-
ilar al patréon observado en las cercanias de Venezuela
Se identificaron tres grupos de aves rapaces migratorias.
El primero, migrantes de Norte América que pasan por
Bonaire hasta llegar a las planicies de Sudamérica; el se-
gundo, especies que se dispersan por Sudamérica hasta
llegar a Bonaire; y el tercero, residentes que se alimentan
cerca de las islas y que ocasionalmente se registran en
Bonaire.

[Traduccién de los autores)
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Several studies on the diet of the Barn Owl (7Tyto alba)
related to broader investigations of predator-prey rela-
uonships have been conducted in Chile, most of which
mvolved data collected in the semi-arid north-central
zone of this country (e.g., Schamberger and Fulk 1974,
Jaksi¢ et al. 1992, 1993b). The majority of these studies
dealt with predator-prey interactions, and little attention
was paid to human influences on the Barn Owl’s diet
(e.g., Schlatter et al. 1980, Simeone 1995). Indeed, most
of these studies were conducted in areas of reduced hu-
man activities such as the Fray Jorge National Park

! Email: sabine.begall@uni-essen.de

(Schamberger and Fulk 1974, Fulk 1976, Jaksi¢ et al.
1993b), the Chinchilla National Reserve (Jaksi¢ et al
1992), or the Atacama Desert (Jaksié et al. 1999). Dis-
turbances of hunting habitats by human activities such as
agriculture or pollution may differentially affect the oc-
currence or abundance of small mammals, and thus, the
diet of the Barn Owl.

In this study, I examine the diet of Barn Owls occu-
pying two ecologically-dissimilar study areas. Although
both sites are affected by humans, their extent of distur-
bance differs. One study site (El Alamo), located in the
south of central Chile, consisted mainly of meadows and
was only slightly influenced by human settlement. In con-
trast, the second habitat (Los Maitenes) appeared to be
noticeably polluted by the copper-processing industry as
indicated by substantially reduced vegetative cover. Fur-
thermore, the polluted habitat lies within the geograph-



