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ABSTRACT

Fifteen raptor species (Falconiformes and Strigiformes) breed and other two may breed in Torres del Paine National
Park (Chilean Patagonia), the highest raptor species richness documented in Chile. Accounts for each raptor species
in Torres del Paine are provided, including information on weight, habitat, diet, residence, conservation, and
miscellaneous observations in the Park. We compare raptor species richness in Torres del Paine with well studied
localities in central and northern Chile, and speculate on causes for the higher raptor diversity observed in the Park.
Raptor macroniches in Torres del Paine are assessed, describing primarily their use of two major habitat types and nine
food resources. We examine food-niche relationships for a subset of four mammal-eating raptors, in light of their
different ecologies and body sizes. A monitoring program for raptors in Torres del Paine is proposed, under the rationale
that these indicator species may help foresee impending disruptions of basic ecosystem processes that determine the
relatively pristine conditions still prevailing in the Park.
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RESUMEN

Quince especies de rapaces (Falconiformes y Strigiformes) se reproducen y otras dos posiblemente se reproducen e
el Parque Nacional Torres del Paine (Patagonia chilena), la mayor riqueza de especies de rapaces documentada has
ahora en Chile. Entregamos descripciones de cada especie de rapaz en Torres del Paine, incluyendo informacién sobr
peso, habitat, dieta, residencia, conservacion, y observaciones miscelaneas en el Parque. Comparamos la riqueza o
especies de rapaces en Torres del Paine con aquella en localidades bien estudiadas del centro y norte de Chile,
especulamos sobre las causas de la mayor diversidad de rapaces observadas en el Parque. Determinamos Ic
macronichos de las rapaces en Torres del Paine, describiendo principalmente su uso de dos tipos de habitats
predominantes y de nueve tipos de recursos alimentarios. Examinamos las relaciones de nicho trofico en un conjunto
de cuatro rapaces consumidoras de micromamiferos, a la luz de sus diferentes ecologias y tamafios corporales
Esbozamos un programa de monitoreo para las rapaces de Torres del Paine, bajo el criterio que estas especie
indicadoras pueden ayudar a prever posibles disfunciones de los procesos ecosistémicos basicos que determinan la
condiciones relativamente pristinas aun prevalentes en el Parque.

Palabras clave:Falconiformes, Strigiformes, Chile, Patagonia, dieta, peso, uso del habitat, relaciones de nicho.

INTRODUCTION weakened by parasites, diseases, and toxins that
may in turn decrease the raptors’ fitness (that is,
Raptors are at the end of a series of energy trantseir survival compounded by reproductive suc-
fers along food chains, from the primary producersess). Raptors are indeed a sink into which all
up to several organisms that prey on each otheailments of an ecosystem pour, sooner or later. If
Being a top predator does not guarantee an eapgison is applied to control “vermin species,” such
existence. The likelihood that raptors will becomes rabbits or hares, it may be ingested and may
prey of other predators is low, but their prey is noeventually kill a raptor that was contributing to
easy to catch. Those that are easily caught may keeping the vermin’s population in check, thus
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only fueling more massive poisoning campaignsntarctica and N. pumilio (which represent less
into a never-ending spiral. Insecticides such aghan 20 % of the surface area of the Park; Iriarte et
Dichloro Diphenyl Tricloroethane (DDT) are still al. 1990). Open country is composed of both dwarf
ilegally used in Chile to control insect pests inshrublands dominated Ayiulinum spinosunand
agricultural areas. After a short transit throughVerbena tridens and grasslands dominated by
insectivorous birds or small mammals these darestucaspp. andAnarthrophyllum patagonicum
gerous insecticides become concentrated in rapt@pen country comprises about 80 % of the Park’s
tissues (Mendelhall & Pank 1980, Townsend et akurface (Iriarte et al. 1990). The third habitat type
1981), thus altering the fragile predator-prey equikmportant for raptors is woodlands, which we de-
librium. Even lead used for shooting game bird$ine as an open-canopy successional forest with a
quickly migrates through the food chain up toscrub understory, an ecotone between the two major
raptors. Thus, raptors are valuable and sensitiwegetation formations already described. A fourth
indicators of an ecosystem’s health. habitat type might have been considered: cliffs,
Because raptors are large and conspicuous (atit surely they are not used as hunting areas by
least, the diurnal ones), it is relatively easy tgaptors but rather as nesting and roosting sites.
measure their abundance and reproductive suc-We placed resident raptors in three categories:
cess, thus providing early warnings about deteyear-round residents, which breed and overwin-
riorating processes that may be affecting the ecaer in the Park; breeding migrants, which breed in
system. But in order for raptors to become &he Park but migrate out of the area to winter in
precise environmental gauge, a full understandnilder regions; and partial migrants, which breed
ing must be gained of their interactions with theiiin the Park, but on arrival of winter conditions
prey and among themselves. This begins by asaay migrate out or stay put (i.e., part of the
sessing when and where in a particular site thegyopulation leaves and another part remains). It
occur, what they eat, and how they interact. Torresas not always easy to classify raptors into one or
del Paine National Park in southernmost Chilethe other of these three categories. Those labeled
offers a unique opportunity to use raptors as envilikely” are based on little more than educated
ronmental indicators because itis a relatively prisguesses. We have used a few abbreviations for
tine area. Our aim in this paper, apart from bringdescriptions of gender and age of raptors: M
ing together what is known about the Park’s rapfmale), F (female), U (unsexed), A (adult), and |
tors, is to set a baseline, so that future changes méynmature). Unless otherwise stated, all records
be gauged in a monitoring program yet to be startednd observations are from the Park itself or from
the Magallanes Region, where the Park is placed.
Finally, vertebrate nomenclature follows Veloso
MATERIAL AND METHODS & Navarro (1988) for amphibians, Nufiez & Jaksic
(1992) for reptiles, Del Hoyo et al. (1994, 1999)
This paper is based on a review of the relevarfor raptorial birds, Araya et al. (1995) for non-
literature on Torres del Paine National Park, andaptorial birds, and Tamayo et al. (1987) for mam-
on our collective experience. Major literaturemals.
sources consulted were: Pisano (1974), for veg-
etation characteristics of the Park; Humphrey et
al. (1970) and C. Venegas (personal communica- RAPTOR SPECIES ACCOUNTS
tion), for raptor weights; Johnson (1965, 1967),
Markham (1971), Venegas & Jory (1979), andAndean condor\(ultur gryphusLinnaeus 1758,
Venegas (1982), for raptor distributions;Cathartidae)
Humphrey et al. (1970) and Vuilleumier (1985),
for raptor habitats and residence status; Jaksic Weight: F 7,500 g (C. Venegas, personal commu-
Jiménez (1986a), for raptor conservation statusiication). Habitat: cliffs. Diet: obviously the con-
many sources clearly identifiable by their titles indor is a scavenger of relatively large mammals,
the bibliography section, for raptor diets; andand may attack newborn sheep during the lamb-
Iriarte et al. (1990), for raptor niche relation-ing season. We once baited condors with a dead
ships. It should be noted that our own field expesheep for filming purposes and 17 birds arrived.
rience sometimes contradicts the literature sourcilliam L. Franklin’s film “The Guanaco in
consulted. Patagonia” shows a condor feeding on a newborn
We recognize three major habitat types used byuanaco. J. Behl (personal communication) has
raptors, but only two of these stand from a botaniseen condors feeding on guanaco carcasses on at
cal viewpoint: Forest includes the Park’s denséast six occasions. Residence: confirmed year-
deciduous forests dominated Hyothofagus round resident (see also Couve & Vidal 1999,
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Matus & Barria 1999, Sarno et al. 2000). Consereonservation concern at present, because prey
vation Status in Magallanes region: unknownavailability has increased due to the introduction
Conservation Status in Chile: vulnerable accordin 1896, and subsequent population irruption of
ing to both Glade (1988) and Rottmann & L6pezthe European hare (Grigera & Rapoport 1983),
Callejas (1992). and to increased edge habitat between forest and
open country caused by forest clearing (Jaksic &
Jiménez 1986a). Conservation Status in Chile:
Bicolored hawk Accipiter bicolorVieillot 1817, not listed as threatened by either Glade (1988) or
Accipitridae) by Rottmann & Lépez-Callejas (1992).

Weight: IM 227 g, IF 383 g, AU 425 g (Humphrey
et al. 1970); F 275 g, F 370 g, F 414 g, F 415 ((Red-backed hawkButeo polyosomaQuoy &
Venegas personal communication). Habitat: foresbaimard 1824, Accipitridae)
(sometimes woodland), in flat or rolling terrain.
Diet: Humphrey et al. (1970) reported two preyWeight: AM 1,134 g, AM 1,134 g, AM 992 g, IF
species from Tierra del Fuego: thorn-tailed rayadit@,417 g (Humphrey et al. 1970); M 856 g, M 950
(Aphrastura spinicaud&melin 1789) and eared g, M 1,105g, M 1,258 g, F 1,265 g, F 1,372 g (C.
dove Eenaida auriculatades Murs 1847). Resi- Venegas, personal communication). Habitat: eco-
dence: likely breeding migrant; C. Venegas (pertone between forest and open country, in flat,
sonal communication) is of the opinion that thigolling, or rugged terrain (Jiménez 1995). Diet:
species is, at best, occasional, but Couve & Viddlumphrey et al. (1970) reporte@tenomys
(1999) and Matus & Barria (1999) consider it as anagellanicuBennett 1835 (Magellan tuco-tuco)
year-round resident. Other observations: we havas prey in Tierra del Fuego. Residence: confirmed
not seen this accipiter, but its presence might bgartial migrant. Couve & Vidal (1999) consider it
expected on account of its geographic distributioas an infrequent visitor to the Park, whereas Matus
and habitat selection. Conservation Status i& Barria (1999) consider itayear-round resident.
Magallanes region: threatened by reduction of it®ther observations: we have seen this buteo on
preferred habitat for breeding and feeding (oldfew occasions only, near Porteria; once we saw an
growth forests), and by shooting (Jaksic & Jiméneimdividual chased by a black-chested eagle. Con-
1986a). Conservation Status in Chile: rare accordervation Status in Magallanes: threatened by
ing to both Glade (1988) and Rottmann & Lépezfeduction of presumable staple prey (Magellan
Callejas (1992). tuco-tuco), caused by sheep trampling this fosso-
rial rodent’s burrows (Jaksic & Jiménez 1986a).
However, F. Vuilleumier (personal communica-
Black-chested eagléSeranoaetus melanoleucustion) does not believe this to be the case in Tierra
Vieillot 1819, Accipitridae) del Fuego. Conservation Status in Chile: not listed
as threatened by either Glade (1988) or by
Weight: AM 2,698 g, AF 3,033 g, AF 2,381 gRottmann & L6pez-Callejas (1992).
(Humphrey et al. 1970); M 2,300 g, M 2,315 g, F
2,225 g, F 3,025 g (C. Venegas personal commu-
nication). Habitat: ecotone between forest an®ufous-tailed hawkRuteo ventralissould 1837,
open country, in flat, rolling, or rugged terrainAccipitridae)
(Jiménez & Jaksic 1989, 1990). Diet: Iriarte et al.
(1990) found that 91 % of prey were EuropeatWeight: M 1,031 g, M 1,175¢g, F1,1959g, F 1,410
hares [epus europaeudinnaeus 1758), 6 % g, U 1,735 g (C. Venegas, personal communi-
other mammals, and 3 % birds. Jiménez & Jaksication). Habitat: probably in forest and ecotone
(1990) reported 82 % European hares and 18 %ith open country, in flat or rolling terrain. Diet:
birds. Humphrey et al. (1970) reported goslingsHHumphrey et al. (1970) reported an unidentified
(Chloephagasp.) as prey in Tierra del Fuego.rodent as prey in Tierra del Fuego. One of us (J.
Residence: confirmed year-round resident (se&ménez) has seen this species hunting for Chil-
also Couve & Vidal 1999, Matus & Barria 1999).ean pigeon Columba araucanalLesson 1827)
Other observations: Iriarte et al. (1990) reportediear Valdivia and preying on birds and mammals
five nests on top of talNothofagussp. in the in Temuco. Residence: likely year-round resident
northern part of the Park. Jiménez & Jaksic (199Q)in line with Matus & Barria 1999). Nevertheless,
reported 13 nests on cliffs near AdministracionCouve & Vidal (1999) do not list this species as
Porteria, Laguna Amarga, and Laguna de lopresent in the Park. Other observations: we have
Cisnes. Conservation Status in Magallanes: of neot seen this buteo, but its presence might be
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expected on account of its geographic distribu¢1970) reported that on Tierra del Fuego this
tion and habitat selection. Garay & Guineo (1993¢aracara is a scavenger but occasionally eats in-
published a picture supposedly of this hawk fronsects. Residence: confirmed breeding migrant.
the Park, but in fact it corresponds to a juveniléNevertheless, Couve & Vidal (1999) and Matus &
black-chested eagle (Vuilleumier 1997: 211)Barria (1999) consideritas a year-round resident.
According to F. Vuilleumier (personal communi-Other observations: not abundant, seen most fre-
cation) this species is definitely rare inquently near Porteria; one pair was seen nesting
Magallanes. Conservation Status in Magallanesn the marsh nearby, among harrierSircus
unknown (Jaksic & Jiménez 1986a). Conservaeinereu3. Conservation Status in Magallanes: of
tion Status in Chile: rare according to both Glad@o conservation concern at present (Jaksic &
(1988) and Rottmann & Lopez-Callejas (1992).Jiménez 1986a). Conservation Status in Chile:
not listed as threatened by either Glade (1988) or
by Rottmann & Lépez-Callejas (1992).
Cinereous harrierCircus cinereu¥ieillot 1816,
Accipitridae)
White-throated caracara Rhalcoboenus
Weight: AM 354 g, AF 482 g, IM 340 g (Humphrey albogularisGould 1837, Falconidae)
et al. 1970); AM 320 g, AF 510 g (Jiménez &
Jaksic 1988); M 315 g, M 359 g, F 427 g, F 475 §Veight:. AM 808 g, IU 765 g (Humphrey et al.
(C. Venegas personal communication). Habitatl970). Habitat: forest and woodland, in flat, roll-
open country near marshes, in flat or rollingng, or rugged terrain. Diet: this raptor is likely a
terrain. Diet: Jiménez & Jaksic (1988) documentedcavenger. Residence: likely year-round resident
its diet as consisting of 19 % mammals, 27 %see also Matus & Barria 1999). Our assessment
birds, 19 % reptiles, and 35 % arthropodsdiffers from that of C. Venegas (personal commu-
Humphrey et al. (1970) reported unidentifiednication), who opines that this species is only
rodents and “green lizards” (most likely, occasional, and that of Couve & Vidal (1999) who
Liolaemus magellanicusiombron & Jacquinot consider it as an yearly visitor to the Park (breed-
1847) as prey in Tierra del Fuego. Residencdng migrant?). Other observations: not abundant.
confirmed migrant (either breeding migrant orOne of us (J. Jiménez) once saw one of these
partial migrant). Similarly, Couve & Vidal (1999) caracaras scavenging on a sheep in a grassland.
consider it as a summer visitor that breeds in th€onservation Status in Magallanes: unknown
Park, but Matus & Barria (1999) consider it as ¢Jaksic & Jiménez 1986a). Conservation Status in
likely resident. Thus, the residence status of thi€hile: not listed as threatened by either Glade
harrier requires further study. Other observationg:1988) or by Rottmann & Lopez-Callejas (1992).
abundant only around the small lagoons close tBut according to F. Vuilleumier (personal commu-
the Porteria (where it nests), and less frequentlyication) this species is probably threatened, as is
between Porteria and Laguna de los Cisnesare in Magallanes (including Tierra del Fuego and
Conservation Status in Magallanes: of ndNavarino areas).
conservation concern at present, because the
apparent reduction in one of its staple prey, the
lizard L. magellanicus(see Jaksic & Schwenk Crested caracaraRolyborus plancubliller 1777,
1983) has been compensated by increased habitdlconidae)
availability (and hence also increased prey)
brought about by the clearing of forests (Jaksic &/eight: AM 1,460 g (Humphrey et al. 1970); M
Jiménez 1986a). Conservation Status in Chilet,266 g, M 1,340 g, F 1,295¢9, F 1,340 g, F 1,350
not listed as threatened by either Glade (1988) @, F 1,385 g (C. Venegas personal communica-
by Rottmann & Lépez-Callejas (1992). tion). Habitat: open country, in flat or rolling
terrain. Diet: Humphrey et al. (1970) reported
that on Tierra del Fuego it is a scavenger, that
Chimango caracaralNlilvago chimangoVieillot they saw one caracara eating a goose egg
1816, Falconidae) (Chloephagasp.), and that they found a roosting
place with an accumulation of bones of Magellan
Weight: AF 482 g (Humphrey et al. 1970); M 356tuco-tucos Ctenomys magellaniclsIn Torres
g, M 357 g, M 375 g, M 380 g, M 395 g, F 355 gdel Paine crested caracaras scavenge mainly on
F 365 g, F 390 g, F 400 g, U 295 g (C. Venegaguanacos and European hares (Engh et al. 1997).
personal communication). Habitat: open country). Behl (personal communication) has seen them
in flat or rolling terrain. Diet: Humphrey et al. feeding on guanaco carcasses and preying on
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hatchlings of lesser rhed@{erocnemia pennata (1970) reported an unidentified bird as prey in
d’Orbigny 1834). Residence: confirmed year-Tierra del Fuego. It is likely that it preys mainly
round resident (see also Couve & Vidal 1999¢n birds and insects, as reported in central Chile
Matus & Barria 1999). Other observations: com{Jiménez 1993). Residence: likely breeding mi-
mon in open habitats, particularly between Laggrant. Our assessment should be taken cautiously
Sarmiento and Lago Nordenskjold. This caracaraecause two other authorities (C. Venegas, F.
congregates in large numbers (20-30 individualsYuilleumier) differ in their opinion: for the former,

at carcasses. We have seen it scavenge on Euthis species is a likely breeding migrant; for the
pean hares killed by motor vehicles on Park road#atter, it is merely accidental. Couve & Vidal
We saw nests of this species on tofNethofagus (1999) and Matus & Barria (1999) do not list this
antarctica(fiirre) 4-5 m tall, near water. Conser-species as present in the Park. Other observa-
vation Status in Magallanes: of no conservatiotions: we have not seen this falcon, but F.
concern at present, despite being heavily hunteuilleumier (personal communication) saw one
because of increased food availability (carcassesdult bird near the Park on 26 February 1988.
caused by roadkills of the abundant Europea@onservation Status in Magallanes: unknown
hare, and by poorly managed sheep operatiorfdaksic & Jiménez 1986a). Conservation Statusin
(Jaksic & Jiménez 1986a). Conservation Status i@hile: not listed as threatened by Glade (1988),
Chile: not listed as threatened by either Gladbeut considered Insufficiently known by Rottmann
(1988) or by Rottmann & L6pez-Callejas (1992).& Lopez-Callejas (1992).

Peregrine falconkalco peregrinuSunstall 1771, American kestrelfalco sparveriukinnaeus 1758,
Falconidae) Falconidae)

Weight: AF 1,035 g, AU 1,049 g (Humphrey et al.Weight: AM 156 g, AF 142 g (Humphrey et al.
1970); F995¢, F1,005¢g, F1,160g, F 1,185 g (Q1970); M 130 g, F 140 g, F 154 g, F 155 g, F 163
Venegas personal communication). Habitat: ope(C. Venegas personal communication). Habitat:
country, in flat or rolling terrain. Diet: McNutt open country, in flat or rolling terrain. Diet:
(1981) reported over 20 bird species as prey elsétumphrey et al. (1970) reported that in Tierra del
where in Magallanes. Residence: likely partiaFuego it preys on small birds, including house
migrant; C. Venegas (personal communicationyvrens (Troglodytes aedoWieillot 1809), lizards
is of the opinion that this species is, at besf(likely, Liolaemus magellanicys beetles (Co-
occasional, but Couve & Vidal (1999) and Matudeoptera), and midges (Diptera). Residence: likely
& Barria (1999) consider it as a year-round resibreeding migrant. Couve & Vidal (1999) and
dent. Other observations: one of us (J. JiménedJatus & Barria (1999) consider it as a year-round
has seen this falcon only once, at Sierra del Toroesident. Other observations: we have not seen
and surprisingly it was a pallid, or “kreyenborgi” this small falcon, but J. Behl (personal communi-
morph (see Ellis & Péres-Garat 1983, McNutication) has confirmed sightings and photos of this
1984). Garay & Guineo (1993) published a picbird in the Park. McNutt (1984) described the
ture supposedly of this falcon from the Park, bubreeding behavior of this falcon in Tierra del
in fact it corresponds to a juvenile cinereoud-uego. Conservation Status in Magallanes: of no
harrier (Vuilleumier 1997: 211). McNutt (1981) conservation concern at present. Conservation
described the hunting behavior of the falcon irStatus in Chile: not listed as threatened by either
Tierra del Fuego. Conservation Status irGlade (1988) or by Rottmann & Lépez-Callejas
Magallanes: unknown (Jaksic & Jiménez 1986a).1992).
According to F. Vuilleumier (personal communi-
cation) it is not common, and surely at risk.
Conservation Status in Chile: vulnerable accord€ommon barn owl Tyto alba Scopoli 1769,
ing to both Glade (1988) and Rottmann & LépezTytonidae)
Callejas (1992).
Weight: M 259 g, M 383 g (sic), F 295 g, F 305 g,
F 310 g (C. Venegas personal communication).
Aplomado falcon Falco femoralisTemminck Habitat: open country, in flat or rolling terrain.
1822, Falconidae) Diet: Iriarte et al. (1990) reported that its diet is
made up entirely of rodents. Humphrey et al. (1970)
Weight: No data available. Habitat: open counfeported beetles (Coleoptera) and mice (Roden-
try, in flat or rolling terrain. Diet: Humphrey et al. tia) as prey in Tierra del Fuego. Residence: likely
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year-round resident or at least breeding migran¥enegas, personal communication). Habitat: for-
Couve & Vidal (1999) consider it as a year-roundest and woodland, in flat or rolling terrain. Diet:
resident, and Matus & Barria (1999) consider it aslumphrey et al. (1970) reported small birds and
a likely resident. Other observations: we savemall rodents as prey in Tierra del Fuego. Resi-
nests of two pairs on cliffs near Laguna Amargadence: confirmed partial migrant. Couve & Vidal
Conservation Status in Magallanes: unknowr{1999) and Matus & Barria (1999) consider it as
(Jaksic & Jiménez 1986a). Conservation Status ia year-round resident. Other observations: one of
Chile: not listed as threatened by either Glades (J. Jiménez) has seen this small owl twice,
(1988) or by Rottmann & Lopez-Callejas (1992).once in the Administracion area, another close to
the Paine Towers. This owl may be more abun-
dant at the Park than suggested by these few
Magellan horned owlBubo magellanicu&melin  sightings. Conservation Status in Magallanes:
1788, previously known aBubo virginianus unknown (Jaksic & Jiménez 1986a). According to
Gmelin 1788, Strigidae) F. Vuilleumier (personal communication), this
species is not common, and localized, in
Weight: M940g,M 1,074 9g,F 1,335g,U 1,015 g (CMagallanes. Conservation Status in Chile: not
Venegas personal communication). Habitat: ecdisted as threatened by either Glade (1988) or by
tone between forest and open country, in flat, rollRottmann & Lépez-Callejas (1992).
ing, or rugged terrain. Diet: quantitative information
has been reported by Jaksic et al. (1978), Rau et al.
(1978), Yafez etal. (1978) and Rau & Yafiez (19815hort-eared owl Asio flammeusPontoppidan
Jaksic et al. (1986) summarized these reports 4963, Strigidae)
follows: 1 % European hares, 87 % rodents, 2 %
birds, and 10 % insects. In contrast, Iriarte et aMWeight: AM 425 g (Humphrey etal. 1970); M 450
(1990) found that diet was comprised of 17 % Eurog (C. Venegas, personal communication). Habi-
pean hares, 79 % rodents, and 4 % birds. The disat: open country close to marshes, in flat or
crepancy in the incidence of European hares in thelling terrain. Diet: it should not differ markedly
owl’s diet may be attributed to increased abundandeom that reported by Rau et al. (1992) and by
of hares in the 10 years elapsed between the tviartinez et al. (1998) near Osorno and Valdivia,
studies. However, J. Rau (personal communication)e., consisting chiefly of rodents. Residence:
has unpublished data showing that hares have nodnfirmed breeding migrant or partial migrant.
clearly increased over the years, and he thinks thitatus & Barria (1999) consider it as a likely
reduced abundance of native rodents such assident, Guineo (1999) lists it as present, whereas
Reithrodon physodes Olfers 1818 may better excouve & Vidal (1999) do not list this species as
plain the shift of Magellan horned owls towardpresent in the Park. Other observations: although
European hares—an alternative prey. Residencere did not see this bird, One of us (J. Jiménez)
confirmed year-round resident (see also Couve &ollected three pellets with typical owl features
Vidal 1999 and Matus & Barria 1999). Other obser{high bone/fur ratio) at the marsh near the Porteria,
vations: we saw two active nests on top of Nothofagutiat contained unidentified rodents. Conserva-
sp. trees at an ecotone between forest and grasslaimh Status in Magallanes: of no conservation
near the Administracion; we have seen this owtoncern at present (Jaksic & Jiménez 1986a).
perching on cliffs between Porteria and Lagun&onservation Status in Chile: insufficiently known
Amarga, and also near Laguna Lazo. Conservaticaccording to both Glade (1988) and Rottmann &
Status in Magallanes: of no conservation concern &bpez-Callejas (1992).
present, because of increased favorable habitat (edge
between forest and open country) and increased prey
availability in the form of European hares (Jaksic &Rufous-legged owl Strix rufipes King 1828,
Jiménez 1986a). Conservation Status in Chile: n@trigidae)
listed as threatened by either Glade (1988) or by
Rottmann & Lopez-Callejas (1992). Weight: 380-420 (D. R. Martinez, personal com-
munication). Habitat: forest, in flat or rolling ter-
rain. Diet: it should not differ markedly from that
Austral pygmy owlGlaucidium nanuniKing 1828, observed by Martinez & Jaksic (1996, 1997) near
Strigidae) Valdivia and Chiloé, i.e., consisting of rodents and
insects. Residence: confirmed year-round resident.
Weight: AM 73 g, AM 73 g, AF 62 g, AF 83 g Matus & Barria (1999) consider it as a likely
(Humphrey etal. 1970); M55¢g, F71 g, F 75 g (Cresident, and Guineo (1999) lists it as present, but
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Couve & Vidal (1999) do not list this species asApoquindo, both mediterranean-climate evergreen
presentin the Park. Observations: although we discrub sites near Santiago (Jaksic & Delibes 1987,
not see these birds, we heard their calls near Lagaksic 2001, Jaksic et al. 2001), Las Chinchillas
Grey and near the Paine Towers. ConservatioNational Reserve at Auc6, a semi-arid thorn scrub
Status in Magallanes: threatened by reduction cfite near lllapel (Jaksic et al. 1992, 1996), and
preferred habitat for breeding and feeding, i.e.Fray Jorge National Park, a semi-arid thorn scrub
old-growth forests (Jaksic & Jiménez 1986a). Consite with a milder climate than Aucd, near La
servation Status in Chile: insufficiently known Serena (Jaksic et al. 1993, 1997). It should be
according to Glade (1988), and vulnerable accordioted, though, that Torres del Paine is over an
ing to Rottmann & Lépez-Callejas (1992). order of magnitude larger (241,241 ha) than Rio
Clarillo National Reserve (10,185 ha), San Carlos
de Apoquindo (835 ha), Las Chinchillas National
RAPTOR SPECIES RICHNESS Reserve (4,229 ha), and Fray Jorge National Park
(9,959 ha).
The richness of raptor species in the Park is In addition to larger size, greater habitat hetero-
remarkably high by Chilean, American, and Eugeneity may account for the more diverse raptor
ropean standards (Table 1, Jaksic et al. 199@auna at Torres del Paine: the presence of marshes
Marti et al. 1993, Jaksic 1998). When consideringlearly permits the residency of cinereous harriers
permanent resident species only, Torres del Pairand short-eared owls, and dense forest stands al-
exceeds in raptor richness four other relativelyow the presence of bicolored hawks and rufous-
well studied sites in Chile: Rio Clarillo National legged owls. Further, there is a geographic factor
Reserve (Diaz et al. 2002) and San Carlos davolved as well, because of the extremely south-

TABLE 1

Richness in species of raptors in four sites of Chile. See text for definition of resident status and
for geographic location of the sites; (+) = permanent presence, (-) = absence, (?) = presence
suspected,¥) = occasional presence. Localities are arranged from south (left) to north (right)

Rigueza de especies de rapaces en cuatro sitios de Chile. Véase el texto para la definicién del estatus de residencia y
para localizacién geografica de los sitios; (+) = presencia permanente, (-) = ausencia, (?) = presencia presunta, (
presencia ocasional. Localidades dispuestas de sur (izquierda) a norte (derecha)

Raptor species Torres Rio San Auco Fray
Paine Clarillo Carlos Jorge

Andean condor\(ultur gryphu$ + + + -
Turkey vulture Cathartes aura

Bicolored hawk Accipiter bicolop

Black-chested eagléseranoaetus melanoleucus
White-throated hawkRuteo albigulda

Red-backed hawkButeo polyosoma

Rufous-tailed hawkBRuteo ventrali

Harris’ hawk Parabuteo unicinctys

Cinereous harrierGircus cinereup

White-tailed kite Elanus leucuruks

Chimango caracaravilvago chimangd
White-throated caracar#®kalcoboenus albogularns
Andean caracara&Pfialcoboenus megaloptenus
Crested caracar&6lyborus plancus

Peregrine falconKalco peregrinu¥

Aplomado falcon Falco femorali$

American kestrelRalco sparveriuy

Common barn owlTyto albg

Magellan horned owlBubo magellanicus

Austral pygmy owl Glaucidium nanum

Burrowing owl Athene cunicularip

Short-eared owlAsio flammeus + -
Rufous-legged owl&trix rufipes + +
Total resident raptors 15 (17?) 14 (15?) 13(19?) 10(11?) 9(13?)
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erly location of Torres del Paine. The absence giresent in Torres del Paine (Table 1), 14 are
raptors that are characteristic of central and northldiurnal, a figure that includes all Falconiforms
ern Chile, such as Harris’ hawkPérabuteo and two owls that are quite active in daylight
unicinctusTemminck 1824) and white-tailed kite (short-eared owl and austral pygmy owl). In addi-
(Elanus leucuru¥/ieillot 1818) is related to their tion, Magellan horned owls are also sometimes
more northerly distribution centers. The Harris’active in daylight. The only strictly nocturnal
hawk does not occur farther south that 8 and raptors at the Park are common barn owls and
the black-shouldered kite does not occur farthemufous-legged owls.
south than 42S (Jaksic & Jiménez 19864, see also Only four raptor species seem to be forest-
Venegas & Drouilly 1972). dwellers: bicolored Hawks, rufous-tailed hawks,
On the other hand, rufous-tailed hawks andustral pygmy owls, and rufous-legged owls
white-throated caracaras have their main distrifTable 2). All of these species are seen regularly
bution area in the southern part of Chile, thén woodlands, along the ecotones between the
rufous-tailed hawk not reaching farther north tharorest and open country. The remaining 13 spe-
36° S, and the white-throated caracara’ 4l cies are edge or open-country dwellers. Iriarte et
(Jaksic & Jiménez 1986a). This distributionalal. (1990) sampled small mammals in scrub and
fact accounts for their absence in the central anfdrest habitats of the Park, and found that trap-
northern study areas. Similarly, although cresteding success was only slightly higher in scrub
caracaras are distributed over an extensive latit0.63 captures trap-nigh) than in forest (0.52).
dinal range in Chile, they are nowhere abundarhdeed, trapping success was very low (only 0.06)
except in the southern part of the country (Jaksiim the most open sites: grasslands. Obviously, the
& Jiménez 1986a). Conversely, although burrownumerical abundance of small mammals does not
ing owls (Athene cuniculariaMolina 1782) are explain why most raptors hunt in open country.
also extensively distributed in Chile, they appeaPerhaps an explanation is that even though small-
to have been extirpated from Magallanes in hismammal abundance is similar between forest and
torical times. According to Humphrey etal. (1970:scrub, the vulnerability of small mammals is
240-241), the disappearance of this owl fromhigher in the more open country (and thus the
Tierra del Fuego around 1920 was “somehowunting success of the raptors). Of course, the
related to the increase in numbers of sheep ando raptors that prey most extensively on Euro-
other livestock...” Apparently, sheep trampledpean hares, black-chested eagles and Magellan
out the preferred prey of these owls (Magellamorned owls, find this prey in high abundance
tuco-tuco), as well as their burrows. Some auenly in open country (Iriarte et al. 1990).
thorities have been entertaining the idea of rein- Out of the nine major prey resources recog-
troducing this owl to its former range, now thatnized in the Park, only one (amphibians) was not
livestock activities are less intense than in thexploited at all. At least two anuran species occur
past (Venegas & Sielfeld 1998: 72). in the Park (Markham 1971), the terrestrial toad
Finally, it is worth noting that Johnson et al.Bufo variegatusGunther 1870 and the aquatic
(1990), when discussing the high mammalian spdrog Pleurodema bufonind@ell 1843. The frog
ciesrichness of the area where Torres del Painensay be inaccessible for raptors, but the toad
located, stated: “In conclusion, there are two majoshould not be. However, Chilean raptors are known
reasons why the northern Chilean Patagonia hag@ prey on toads only rarely. Of eight raptor
high diversity of mammalian fauna and is thespecies whose diets were studied in San Carlos de
home of 38 species of mammals. First, is the gredtpoquindo (Jaksic et al. 1981), only one, the
variety of habitat types, and second, because thirrowing owl, consumed anurans and did so to a
zone serves as a link between two distinctiveery small extent (3 % of its prey by number). In
biotas, the flat and dry Patagonian steppe on theuco (Jaksic et al. 1992), out of eight raptor
Argentine side, and the weNothofagudorest of species studied, only burrowing owls ate anurans
the southern Chilean archipelago region.” Weo any extent (1-9 % of its prey). And in Fray
tend to agree with this conclusion, although emJorge (Jaksic et al. 1993), out of seven raptor
phasizing the first reason over the second. species monitored for food habits, again only the
burrowing owl took anurans as prey (0-13 %). It
is tempting to speculate that if burrowing owls
RAPTOR MACRONICHES were present at Torres del Paine, they might be
exploiting this “unused” prey resource.
By macroniches we refer to how raptors are dis- The remaining eight prey resources present at
tributed along three niche dimensions: time, habithe Park are probably exploited by one (only
tat, and prey. Of the 17 raptor species probablgeregrine falcons may be able to exploit medium-
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sized birds) to nine raptor species (small-sizeth San Carlos de Apoquindo, and noted that in

mammals). High concentration of raptor predaaddition to local predators, antCgmponotus

tion on small- and medium-sized mammals haspp.), carrion beetle3 fox bullatug, mouse opos-

also been reported in the central and northersums {[Thylamys elegandVaterhouse 1838,

Chilean studies referred to above. Didelphidae), and Chilean racerunners
Torres del Paine has more scavenging raptof€allopistes pallumaMolina 1782, Teiidae) may

than reported in other studies in Chile (Jaksic &ave disposed of carcasses quickly.

Jiménez 1986b), but a similar number to that

reported for Argentine Patagonia (Travaini et al.

1998). In the lowlands of central and northern RAPTOR NICHE RELATIONSHIPS

Chile, only chimango caracaras play a major scav-

enging role. In none of these sites are there marmiche relationships refer to the way raptors co-

large mammals (native or introduced) such asse one or more niche dimensions. ldeally, a

guanacos or sheep, and even medium-sized mastudy of niche relationships should include quan-

mals such as European hares are not as commuwfication of time, habitat, and prey use by sympa-

asin Torres del Paine (Engh et al. 1997). Perhapdc raptors. However, Jaksic et al. (1981) argued

the low availability of carrion in those sites isthat when different raptor species use the same

insufficient to maintain a higher diversity of scav-hunting habitat, independently of their activity

engers. Indeed, Simonetti et al. (1984) reportetimes, their food-niche relationships are the only

high rates of disappearances of rodent carcassisportant aspect to be taken into account. This is

TABLE 2

Major food resources recognized, and where sought, by raptors in Torres del Paine. Scientific
names of raptor species are in Table 1

Recursos alimentarios reconocidos, y donde son buscados, por las rapaces en Torres del Paine. Los nombres
cientificos de las especies de rapaces estan en la Tabla 1

Food resource In forest In open country
(1) Medium-sized mammals (hares, carnivores) None Black-chested eagle
Magellan horned owl
(2) Small-sized mammals (rodents) Rufous-tailed hawk Red-backed hawk
Austral pygmy owl Cinereous harrier
Rufous-legged owl American kestrel

Common barn owl
Magellan horned owl
Short-eared owl

(3) Medium-sized birds (ducks, ibises) None Peregrine falcon
(4) Small-sized birds (songbirds, doves) Bicolored hawk Aplomado falcon
Austral pygmy owl Cinereous harrier

Peregrine falcon
American kestrel

(5) Reptiles (lizards) None Cinereous harrier
American kestrel

(6) Amphibians (toads, frogs) None None

(7) Arthropods (insects, spiders) Austral pygmy owl Aplomado falcon

Cinereous harrier
Chimango caracara
American kestrel

(8) Oligochaetes (earthworms) None Chimango caracara
White-throated caracara

(9) Carrion None Andean condor
Chimango caracara
Crested caracara
White-throated caracara
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what Iriarte et al. (1990) did in their dietary The formertwo species do not prey on hares at all,
analyses of four broadly sympatric raptor speciethe third preys on them to some extent, and the
in Torres del Paine: black-chested eagle, cineréatter to a large extent. One is left wondering what
ous harrier, common barn owl, and Magellarwere the food-niche relationships among these
horned owl. three species before European hares were intro-
Although these four species represent only halduced (Novaro et al. 2000).
the number of raptor species that hunt for me-
dium- and small-sized mammals in open country
at the Park (Table 2), the study of Iriarte et al. CONCLUSIONS
(1990) contributed important insights on how
mammal-eating raptors may interact with eacfTorres del Paine harbors a remarkably high num-
other. Using a measurement of diet similarityber of raptor species. It is unfortunate that local
Iriarte et al. (1990) found that cinereous harriersaptor populations have not been consistently
were the most divergent raptors in the use of premonitored during the Park recovery from exten-
resources. Diet similarity with black-chestedsive clearing and overgrazing, while at the same
eagles, Magellan horned owls, and common bartime being invaded by European hares and wit-
owls was 31, 52, and 50 %, respectively. Theseessing a remarkable recovery of its guanaco
figures are low compared to central Chilean studstocks. These “natural experiments” must have
ies (Jaksic et al. 1981, Jaksic & Delibes 1987)eft a mark on the ecology of raptors present at the
The apparent reason is that cinereous harriers aPark. It is not too late, though, to think about the
relatively small in body mass (mean = 398 g, n future changes that Torres del Paine will undergo,
9) and are omnivorous hunters, eating not onlpy the action of natural or human agents, ex-
small mammals but also birds, lizards, insectgected or unexpected.
and arachnids. There is also some degree of habi-We propose that a monitoring program be
tat separation between this harrier and the restarted, focusing on several features of the rap-
maining three raptor species, because the harrigors’ life histories: (a) residence status and popu-
forages mostly near marshes. lation trends (including breeding success, migra-
Black-chested eagles in turn have low diet simitory movements, and mortality patterns); (b) habi-
larity with Magellan horned owls and commontat use; (c) presumable effects of human distur-
barn owls (51 and 5 %, respectively). This idbances (fires, tourism); (d) food habits as related
because eagles appear to feed almost exclusiveky prey abundances in different habitat types; and
on European hares (over 91 % of their diet bye) interrelationships among the raptor species
numbers, even higher by biomass). The largéncluding, but not limited to, competitive and
body mass (mean = 2,568 g, n = 7) and large sizgonistic interactions).
of the talons of these eagles may facilitate their The raptor monitoring should be based on a
killing of the relatively large hare (over 2,000 g).stratified survey method using transects (Fuller &
The species with the most similar diets were thMosher 1981, 1987). Transects should be of a
Magellan horned and common barn owls (82 %tandard width (determined by a pilot study),
similarity), a percentage about twice as large astratified by habitat and proportional in length to
that reported for central Chile (Jaksic et al. 1981the amount of the three main habitats recognized
Jaksic & Delibes 1987). Their diets were similaiin the Park: deciduous forests, woodlands, and
even to the point of relative incidences of preyppen terrain. Monitoring should be conducted
and differed only because Magellan horned owlssing the same transects along established dirt
preyed on hares. This finding is not surprising, asoads and/or trails once a year, both during breed-
in central Chile Jaksic & Yafiez (1980) observedng and non-breeding seasons. During the former
the same divergence between these two owls Beason raptors are more conspicuous because of
their use of the relatively large European rabbitheir breeding behavior and vocalizations, and
(Oryctolagus cuniculukinnaeus 1758, 1,300 g). during the latter because of the better visibility
The larger body mass (1,091 g, n = 4) and talorsfforded when deciduous trees shed their leaves.
of Magellan horned owls compared to commorsurveys should be conducted preferably by the
barn owls (310 g, n =5) may account for this onlysame park rangers or observers familiar with the
difference in prey composition in the Park. species, their vocalizations, and the terrain. Ob-
In summary, the relatively large European harservers should move on foot or on horseback
appears with higher frequency in raptors’ dietsalong the transects at a relatively constant speed,
according to their increasing size, from commorand record each individual raptor observed (fly-
barn owls and cinereous harriers, throughng or perched) or heard within the standard width.
Magellan horned owls to black-chested eagleslhis protocol, when standardized by the effort
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used (e.g., km surveyed), will provide a means 0ENGH AL, WL FRANKLIN & RJ SARNO (1997) Breed-
comparison of relative abundance by species, ing biology and food habits of the Andean crested
habitat, season, and year, and may as well be caracara Rolyborus plancusin the Patagonia of
conducted while performing other activities, SUChFULfgghni:?ngfgxem\(l)lga}qngflsgt:ai)'\l&c:trr?gézaéf%:tse-ft?'
as guanaco counts or patrolling the Park.

. . L ing and counting raptors: areview. In: Ralph CJ & JM
This monltorlng program QOUId be easily imple- Scott (eds) Estimating numbers of terrestrial birds:
mented and is cost-effective. The Program of  235.246. Studies in Avian Biology No. 6. x + 630 pp.
Sponsored Research in the System of Protectg@LLER MR & JA MOSHER (1987) Raptor survey tech-
Areas, launched by Chile’s Corporaciéon Nacional niques. In: Giron-Pendleton BA, BA Millsap, KW
Forestal several years ago, should consider rating Cline & BM Bird (eds) Raptor management tech-
this proposed program as a high priority, and nigues manual: 37-65. National Wildlife federation,

perhaps even actively encourage researchers ingo Washington, District of Columbia. xiii + 420 pp.
starting it GARAY G & O GUINEO (1991) Conociendo Torres del

Paine. Talleres Don Bosco, Punta Arenas, Chile. 110
pp.
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