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Patagonia.

The American Kestrel (Falco sparverius) has a widespread
distribution, from Alaska and Canada to Tierra del Fuego
and the Falkland Islands, and occupies a variety of natural
landscapes and human-modified habitats (Woods 1988,
del Hoyo et al. 1994, Smallwood and Bird 2002). In Argen-
tina, kestrels inhabit subtropical and semiarid forest,
agroecosystems, the Andean Mountains, and scrubland
steppes at sea level (Donazar et al. 1993, Travaini et al.
1995, Narosky and Yzurieta 2003). The species is abundant
in valleys, plains, woodlands, and grassy hills (Donazar et
al. 1993, Bellati 2000) but scarce in Argentina south of 47°
latitude (Travaini et al. 2004).

The American Kestrel is considered primarily insectivo-
rous (Ferguson-Lees and Christie 2001, Smallwood and
Bird 2002). In South America, the feeding ecology of this
species has been studied in Chile (Greer and Bullock 1966,
Yanez et al. 1980, Simonetti et al. 1982, Mella 2002, Fig-
ueroa and Corales 2004), Brazil (Cabral et al. 2006, Zillio
2006), and north-central Argentina (Beltzer 1990, Sarasola
et al. 2003). In southern Argentina, kestrel breeding ecol-
ogy (De Lucca 1992a, De Lucca 1993, De Lucca and Sagg-
ese 1993), hunting techniques (De Lucca 1992b), and pel-
let identification (Trejo and Ojeda 2002) have been
described, but quantitative data on their food habits are
lacking (Ferguson-Lees and Christie 2001, B6 et al. 2007).
Here we present the first quantitative analysis of the diet of
American Kestrels in Argentine Patagonia.
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Study Area. We conducted our study in two provinces
of Argentine Patagonia, Santa Cruz and Neuquén.
There were three collection sites in Santa Cruz: Rio
Chico, Monumento Natural Bosques Petrificados, and
Ria Deseado. Rio Chico (47°47'S, 65°49'W) is a river
valley near the Andean foothills, with mean tempera-
tures of 0-12°C and annual precipitation of 300-
400 mm. The predominant vegetation consists of shrubs
(Chuquiraga aurea, Azorella caespitosa, Lycium repens and
Nitrophila australis), some low trees (Schinus polygamus),
and abundant tussock grasses (Distichlis sp.; Oliva et al.
2001, Gonzalez and Rial 2004, Mazzoni and Vazquez
2004).

The Monumento Natural Bosques Petrificados (47°66'S,
67°99'W) is a protected area of 570 km?2. The landscape is
dominated by highland plateaus with rugged cliffs and
valleys. Vegetation is composed primarily of tussock grasses
and low, dome-shaped, spindly shrubs (Soriano 1983) with
vegetative cover ranging from <10% in the most arid re-
gions up to 60% in valleys and lowlands (Ares et al. 1990,
Bertiller and Bisigato 1998).

Ria Deseado is an estuarine natural reserve ca. 40 km
long and 1.5 km wide. It includes beaches with rocky out-
crops, cliffs, capes, and islands, with a great variety of sea-
birds and marine mammals. The climate of the latter two
areas is arid, with rainfall and snowfall ranging between
110 and 150 mm, mostly during winter (Oliva et al. 2001,
Gonzalez and Rial 2004). The climate is cold and windy,
with mean temperatures of 8-10°C. Most of both localities
are covered by colapiche (Nassauvia glomerulosa), a small
creeping shrub, and broom sedges of the genera Stipa,
Festuca, Carex, and Poa. The mata negra (Junellia tridens),
a low shrub, also is common in the steppes (Oliva et al.
2001). Vegetation in ravines is dominated by taller shrubs
and low trees: mata amarilla (Anartrophyllum rigidum),
molle (Schinus polygamus), and calafate (Berberis hetero-
phylla).
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The single collection site in the province of Neuquén,
Junin de los Andes (39°30S, 70°30'W) consists of plains
(elevation 800-900 m asl) dissected by steep rugged valleys
and large rivers (lowland piedmont) and highland pied-
mont. The vegetation is a mixed steppe of grass and
shrubs. Dominant grass species are Mullinum spinosum, Se-
necio spp., Stipa spp., and Poa spp., and common shrubs are
Chacaya trinervis, Berberis darwinii, and Schinus molle. In the
valleys are humid areas with dense herbaceous vegetation
where dominant species include Cortaderia araucana, Jun-
cus sp., and Carex sp. The climate is dry and cold with
frequent snowfall in winter, and annual rainfall of 300-
700 mm. Mean annual maximum and minimum tempera-
tures are 17.4°C and 2.5°C, respectively.

Kestrel Diet. We collected pellets and prey remains
from nests and nearby perches of breeding pairs during
the austral breeding season: Rio Chico, December 1998,
one breeding pair; Monumento Natural Bosques Petrifi-
cados, September—October, 2003-2004, three breeding
pairs; Ria Deseado, December 1999 and 2001, two breed-
ing pairs; and Junin de los Andes November-December
1992, three breeding pairs. Collected material was hydrat-
ed and broken apart by hand, and prey items were iden-
tified using reference collections of the Centro de Inves-
tigaciones de Puerto Deseado (CIPD) and keys (Chehébar
and Martin 1989, Pearson 1995). We identified small
mammals (all were rodents) to species on the basis of
skulls, dentaries, hair, and claws. We identified birds
and reptiles from skull and mandible remains and feath-
ers. We identified arthropods to the lowest taxonomic
level possible using elytra, heads, mandibles, and any oth-
er identifiable parts.

We estimated the biomass of rodent and avian prey
items from the literature and our unpublished records.
Following Vargas et al. (2007), we assigned a biomass of
1 g to each invertebrate prey item. We calculated the bio-
mass contribution of each prey type as a percent of the
total biomass of all prey consumed.

To compare the diets among the study sites, we followed
the methodology of Colwell and Futuyma (1971) by first
calculating for each site Levins’s index of food niche

breadth:
B=1/>"p2

where p; was the relative proportion (based on frequency)
of prey type i in the diet. This value was then used to
calculate a standardized food niche breadth:

lea = (B_Bmin)/(Bmax _Bmin)s

where B,,;,, is the minimum niche breadth possible (a diet
restricted to a single prey type) and B, is the maximum
possible niche breadth (all prey types, represented with
equal frequency). This index ranged from 0 to 1.

We used Gtests to evaluate differences in the frequency
distribution of prey categories (rodents, birds, reptiles, ar-
thropods) among study sites, and a Kruskal-Wallis test to
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evaluate biomass differences among sites in Santa Cruz
province. We considered probabilities <0.05 to be signifi-
cant (Zar 1996).

RESULTS AND DISCUSSION

We collected and analyzed 272 pellets and seven prey
remains that rendered a total of 1169 prey items compris-
ing 38 different types (taxa) of prey (Table 1, 2). Diets
differed significantly among study sites with respect to fre-
quency, (G = 75.2,df = 6, P< 0.01). Pairwise comparisons
revealed differences between Ria Deseado and Rio Chico
(G=127.0,df = 3, P<0.01), Bosques Petrificados and Rio
Chico (G = 63.8; df = 3; P < 0.01), and Ria Deseado and
Bosques Petrificados (G = 19.0; df = 3; P < 0.001). Kes-
trels consumed mostly invertebrates, but the types of ar-
thropod prey consumed differed among sites (Table 1). In
Ria Deseado, scorpions (Bothriuridae, 34.3%) were the
most frequently consumed prey, followed by beetles (Co-
leoptera, 31.8%). Ants (Formicidae, 40.9%) were the most
frequently consumed invertebrates at Bosques Petrifica-
dos, whereas at Rio Chico grasshoppers (Acrididae
22.4%) and weevils (Curculionidae 12.1%) predominated.
At Junin de los Andes, kestrels preyed mostly on reptiles
(44.5%), followed by rodents (35.4%), insects (14.1%),
and birds (6.0%; Table 1). Bird species consumed includ-
ed Black-chinned Siskin (Carduelis barbata), Rufous-backed
Negrito (Lessonia rufa), Austral Thrush (Turdus falcklandii),
and Sierra-Finch (Phrygilus sp.). However, as a caveat, we
note that the number of pairs/nests at each site was small;
thus, any differences among sites may actually reflect dif-
ferences in local prey availability at nest sites or individual
prey preferences.

With respect to biomass, there were no significant dif-
ferences in diet among study sites (H = 0.7; df = 2; P =
0.69) and vertebrates contributed most. Rodents con-
sumed by kestrels were mostly sigmodontine mice, includ-
ing grass mice (Abrothrix sp.) and gerbil mice (Eligmodontia
sp.), considered dominant in the diverse habitats of Pata-
gonia steppe (Cueto et al. 2008, D. Procopio unpubl. da-
ta). Predation on birds and reptiles was similar at Bosque
Petrificados and Rio Chico, where kestrels consumed Least
Seedsnipe (Thinocorus rumicivorus), an abundant bird in
Santa Cruz province (Travaini et al. 2007). Among reptiles,
Liolaemus lizards, a group widely distributed in Patagonia
(Scolaro 2005), were important in the diet of kestrels at
Rio Chico and Bosques Petrificados.

Kestrels in Argentine Patagonia preyed most frequently
on arthropods during the breeding season. This result was
similar to previous reports from semiarid forest in central
Argentina (Sarasola et al. 2003). Many studies throughout
the species’ range have characterized the American Kestrel
as primarily insectivorous (e.g., Mella 2002, Smallwood
and Bird 2002, Figueroa Rojas and Corales Stappung
2004, Cabral et al. 2006, Zillio 2006). However, as our
results demonstrate, in some locations, vertebrates may
contribute more to the diet than insects, based on bio-
mass.
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Table 1.  The diet of American Kestrels at four study sites in Argentine Patagonia during the breeding season, September—
December, 1998-2004, based on the analysis of pellets and prey remains. N = number of individual prey items in sample.
Estimated body mass (g) of vertebrate prey species is in parentheses. See methods for food niche breadth.

BOsSQUES
RiAa DESEADO PETRIFICADOS Rio CHICO JUNIN DE LOS ANDES
Bro- Bro- Bro- Bro-
FREQUEN-  pass FREQUEN-  \iass FREQUEN-  piass FREQUEN- pass
PREY SPECIES N ¢y (%) (%) N & (%) (%) N o (%) (%) N c (%) (%)
Rodents
Abrothrix sp. (19.5) 8 3.3 7.4 7 1.6 39 37 11.2 15.8 — — —
Eligmodontia sp. (19.1) 16 6.6 146 12 2.8 6.6 34 10.3 142 — — —
Graomys griseoflavus (45.4) — — — 1 0.2 1.3 1 0.3 1.0 — — —
Microcavia australis (286.1) 1 0.4 13.7 3 0.7 24.8 3 0.9 189 — — —
Ctenomys sp. (111.3) 1 0.4 5.3 2 0.5 6.4 1 0.3 24 — — —
Euneomys sp. (84.7) — — — 1 0.2 24 4 1.2 74 —  — —
Reithrodon auritus (61.8) — — — — — — 1 0.3 14 — — —
Cricetidae (45.8) 13 5.4 28.5 3 0.7 4.0 5 1.5 5.0 58 354 61.5
Birds
Thinocorus rumicivorus (54.3) — — — 1 0.2 1.6 — — —_ — — —
Lessonia rufa (13.5) — — — — — — — — — 2 1.2 0.6
Turdus falcklandii (97.4) — — —_ - — —_- - — — 1 0.6 2.3
Carduelius barbata (14.7) — — — — — — — — — 2 1.2 0.7
Phrygilus sp. (42.7) — — - - — - = — — 1 0.6 1.0
Passeriformes (39.0) 4 1.7 76 13 3.0 15.0 15 4.5 132 4 2.4 3.7
Furnariidae (54.0) — — — 1 0.2 1.6 — — —_ — — —
Reptiles
Diplolaemus bibronii (21.6) — — — — — — 1 0.3 05 — — —
Diplolaemus sp. (25.4) 1 0.4 1.2 1 0.2 0.7 1 0.3 0.6 — — —
Liolaemus fitzingeri (28.5) — — — 1 0.2 0.8 — — —_ — — —
Liolaemus sp. (14.9) 2 0.8 1.4 34 7.9 146 19 5.8 6.2 — — —
Leiosauridae (27.3) 3 1.2 3.9 3 0.7 24 — — — - — —
Unidentified (17.6) 9 3.7 7.6 8 1.8 41 24 7.3 9.3 73 445 29.8
Insects
Odonata 5 2.1 0.2 — — — 1 0.3 <0.1 — — —
Orthoptera — — —
Acrididae 9 3.7 0.4 1 0.2 <0.1 74 224 1.6 — — —
Homoptera — — —_  — — - — — —_- - — —
Cicadidae 3 1.2 0.1 — — — — — —_ — — —
Coleoptera 27 11.2 1.3 79 182 2.3 33 10.0 0.7 16 9.8 0.4
Scarabaeidae — — — 1 0.2 0.0 — — — 7 4.3 0.2
Carabidae 1 0.4 <0.1 4 0.9 0.1 2 0.6 <0.1 — — —
Curculionidae 23 9.5 1.1 70 16.2 2.0 40 12.1 09 — — —
Tenebrionidae 26 10.7 1.2 5 1.2 0.1 7 2.1 0.2 — — —
Epidonota sp. — — — 1 0.2 <0.1 — — —_ — — —
Diptera 3 1.2 0.1 1 0.2 <0.1 6 1.8 0.1 — — —
Hymenoptera — — - - — — 2 0.6 <01 — — —
Formicidae 3 1.2 0.1 177 409 51 18 5.5 0.4 — — —
Unidentified — — — 2 0.5 <0.1 1 0.3 <0.1 — — —
Arachnids
Aranae 1 0.4 <0.1 1 0.2 <0.1 — — —_ — — —

Bothriuridae 83 34.3 40 — — — — — — — — —




380

Table 2.
the breeding season, September-December, 1998-2004.
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Sample sizes and food niche breadth of American Kestrels at four study sites in Argentine Patagonia during

COLLECTED OR

STUDY SITE

CALCULATED DATA RiA DESFADO BOSQUES PETRIFICADOS Rio CHIico JUNIN DE LOS ANDES
Number of prey items 242 433 330 164
Number of pellets 50 56 88 78
Number of prey remains — 7 — —

Food niche breadth 0.3 0.1 0.4 0.2

DIETA DE FALCO SPARVERIUS EN LA PATAGONIA
ARGENTINA

RESUMEN.—Presentamos el primer analisis cuantitativo
de la dieta de Falco sparverius en el sur de Argentina. Iden-
tificamos 1169 items de presas en un total de 272 egagro-
pilas y siete restos de presas de cuatro sitios de estudio en
la Patagonia. En esta area, I'. sparverius se aliment6 princi-
palmente de escorpiones (Bothruridae), escarabajos (Co-
leoptera), hormigas (Formicidae), saltamontes (Acridi-
dae), gorgojos (Curculionidae) y roedores (Rodentia).
La dieta difiri6 significativamente entre los sitios de estu-
dio en términos de la frecuencia de varios items entre las
presas, pero no en términos de la biomasa. De acuerdo a la
frecuencia, los insectos conformaron la mayor parte de la
dieta en la mayoria de los sitios, pero los vertebrados con-
tribuyeron mas en términos de biomasa.

[Traduccion del equipo editorial]
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