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Both external and internal parasites may have negative
effects on various aspects of the fitness of their hosts, such
as decreasing thermoregulatory capacity, reducing nest-

1 Email address: danigonz@udec.cl

lings’ body masses, which may negatively affect viability
and productivity, and influencing sexual selection (Clay-
ton 1990, Cicchino and Castro 1998). Parasite numbers
often increase when their hosts are stressed, debilitated,
or sick, (Krone and Cooper 2002) and are of major impor-
tance in terms of conservation and management of threat-
ened mammal and bird species (e.g., Smith and Belthoff
2001). In addition, because most species of ectoparasites
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are restricted to particular host taxa and because some
species parasitize only one host species or a number of
subspecies (Clayton 1990, Hahn et al. 2000), they can be
useful in understanding ecological, coevolutionary, or phy-
logenetic relationships (Hafner et al. 1994, Hahn et al.
2000, Clayton and Drown 2001).

Presently there are few data on parasites from birds in
southern South America (Gonzalez-Acuna et al. 2008). Al-
though some ectoparasites (lice) associated with owls and
diurnal raptors in Chile have been recently reported (Gon-
zalez-Acuna et al. 2008), little information is available for
other parasites of these hosts.

The subspecies of the American Kestrel most widely dis-
tributed in Chile is Falco sparverius cinnamominus, which is
not globally threatened and is included in CITES II (Araya
and Millie 2000, Pavéz 2004). Falco sparverius is ubiquitous
in both North and South America, and is perhaps the most
common New World falcon (Bierregaard 1994, Pavéz
2004). Its habitats range from tropical lowlands and de-
serts to near tree-line in mountains, as high as 3700 m in
North America and 4300 m in South America (Bierregaard
1994). In Chile, its distribution extends from Arica (18°S)
to Tierra del Fuego (56°S; Johnson 1965, de Schauensee
1970, Araya and Millie 2000). Although the American Kes-
trel is an abundant species in southern South America
(Jaksic and Jiménez 1986, Narosky and Barbarskas 2000),
its gastrointestinal and external parasites have not been
documented. The aim of our study was to describe the
external and internal parasites of American Kestrels col-
lected in southern Chile.

METHODS

Between March 2001 and December 2009 we obtained 15
American Kestrels from different localities in the Biobio
region of south-central Chile. The birds were delivered to
the Wildlife Rehabilitation Center of the Veterinary Faculty
of Concepcion University. Causes of injury were collisions
with vehicles, collisions with wires, poisoning, dog attacks,
and gunshot wounds. When injuries were too severe to be
treated, the birds were euthanized. Carcasses were frozen
until they could be examined. Lice and mites were collected
from feathers and preserved in 70% alcohol. Lice were sub-
sequently mounted in Canada balsam following the tech-
nique in Palma (1978) and Price et al. (2003). Mites were
cleared in Nesbitt solution (40 g chloral hydrate, 25 ml dis-
tilled water, and 2.5 ml of concentrated HCL) for 72 hr and
mounted in Berlese solution (Krantz 1978). For the identi-
fication of the mites, the papers of Vasilev (1958) and Mir-
onov (2003) and the keys of Krantz (1978) and Gaud and
Atyeo (1996) were used. For the Phthiraptera we used the
descriptions by Price and Beer (1963), Cicchino (1979),
Tendeiro and Mendes (1994), Mey and Gonzalez-Acuna
(2000) and the synonymy of Price et al. (1997).

Each bird carcass was dissected to isolate endoparasites,
and the organs were examined under a stereoscopic mi-
croscope in the laboratory. Helminths collected were pre-
served in 70% ethanol or 10% formalin. Cestodes and
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trematodes were stained with carmine or hematoxylin, de-
hydrated and mounted in Canada balsam (Prichard and
Kruse 1982). Nematodes were studied in temporary
mounts of lactophenol (Kinsella and Forrester 1972).
For identification we used the following works: Yamaguti
(1958, 1959, 1961) and Khalil et al. (1994). Terminology
follows Bush et al. (1997), with prevalence defined as the
number of individuals of a host species infected with a par-
asite species divided by the number of host examined, mean
intensity defined as the total number of individuals of a
parasite species divided by the number of hosts infected
with that species, and abundance defined as the number
of individuals of a particular parasite in or on a single host
regardless of whether the host is infected. Parasite speci-
mens were stored in the collection of the Laboratory of
Zoology of the Veterinary Faculty, Concepcion University.

RESULTS

Five species of endoparasites (one trematode, one ces-
tode, and three nematodes) and four species of ectopara-
sites (one mite, and three chewing lice) representing a
total of 165 individuals were found in or on the 15 Amer-
ican Kestrels (Table 1).

Two specimens of Ascocotyle felippei (Travassos 1928; syn.
A. tenuicollis [Price 1935]; Trematoda: Heterophyidae)
were found in the small intestine of one American Kestrel.

Cestodes were extremely rare in our sample, restricted
to single infection of one specimen belonging to the genus
Cladotaenia sp. (Cohn 1901; Cestoda: Taeniidae) in one
kestrel. The specimen was fragmented and missing rostel-
lar hooks, making species identification impossible.

One immature female of Physaloptera, (Rudolphi 1819;
Nematoda: Physalopteridae) was found in the proventric-
ulus of one bird and three Baruscapillaria falconis (Goeze
1782; Capillariidae) were found in the intestine of two
hosts. Six nematodes of the genus Procyrnea (Chabaud
1958; Nematoda: Habronematiade) were collected from
the ventriculus of three (20%) kestrels.

A feather mite Epoplichus minor (Megnin and Trouessart
1884; Pterolichidae) was the most prevalent ectoparasite,
occurring on 26.6% of hosts and accounting for 43.6% of
all parasite individuals. The prevalence, intensity and
abundance of the Phthiraptera Degeeriella carruthi (Emer-
son 1953; Philopteridae), Laemobothrion tinnunculi (Lin-
naeus 1758; Laemobothriidae) and Colpocephalum subzera-
Jfae (Tendeiro 1988; Menoponidae) are shown in Table 1.

DiscussioN

All species of helminths collected were classified as ‘‘rap-
tor generalists” by Kinsella et al. (1995, 2001), as they have
been recorded only from Strigiforms and Falconiforms.
The helminth community in the American Kestrels in
the Biobio region was characterized by low species richness
(b species, mean 1.5 per infected bird) and all helminths
showed both low prevalence and intensities of infection.
Similar results were reported by Kinsella et al. (1995) who
found only 1.7 species per infected bird in 22 F. sparverius
from Florida, and Taft et al. (1993), who documented only
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Table 1. Parasites from 15 American Kestrels collected in south-central Chile.
LOCATION PREVALENCE INTENSITY ABUNDANCE
PARASITE SPECIES IN Host!  NUMBER INFECTED % MEAN RANGE MEAN ToTtAL
Helminths
Trematoda
Ascocotyle felippei SI 1 6.7 2 2 0.13 2
Cestoda
Cladotaenia sp. SI 1 6.7 1 1 0.06 1
Nematoda
Baruscapillaria falconis SI 2 13.3 1,5 1-2 0.2 3
Physaloptera sp. P 1 6.7 1 1 0.06 1
Procyrnea sp. E, P 3 20.0 2-4 0.4 6
Acari
Epoplichus minor F (tail, wing) 4 26.7 18 2-50 4.8 72
Phthiraptera
Degeeriella carruthi F 3 20.0 15,3 5-31 3.06 46
Laemobothrion tinnunculi F K 20.0 7 3-12 1.4 21
Colpocephalum subzerafae F 1 6.7 13 — 0.86 13

I E = esophagus, P = proventriculus, SI = small intestine, F = feather.

three species of helminths in nine F. sparverius from Min-
nesota and Wisconsin. Although our sample size is small, it
appears that American Kestrels in Chile have a very light
helminth burden.

The biological cycle of A. felippei includes two interme-
diate hosts, snails and fish or frogs (Soulsby 1987). In
southern Chile these hosts have not been documented in
the American Kestrel’s diet based on stomach contents
(Greer and Bullock 1966) and pellets (Figueroa and Cor-
ales 2004), but in a study based on direct observations,
frogs accounted for 3-4% of all recorded prey items (R.
Figueroa and S. Corales unpubl. data). The metacercariae
of this parasite were found encysted in the heart bulb and
gills of fish from a coastal lagoon and adult parasites were
recorded in the intestine of Least Bitterns (Ixobrychus exilis)
in Rio de Janeiro, Brazil (Travassos 1928, 1930). Coinci-
dently, among major prey items of the Least Bitterns are
small fish, frogs, and slugs (Gibbs et al. 1992).

The life cycles of members of the genus Cladotaenia are
indirect, using rodents as intermediate hosts (Krone and
Cooper 2002). Studies of rodents in North America have
reported a low prevalence of infective metacestodes of Cla-
dotaenia spp. (Freeman 1959, Kinsella 1974, 1988, 1991).
We also assume that prevalence in rodents in southern
Chile may be low because consumption of rodents by the
American Kestrel in this region is high during winter (80%
of all prey) and account for 8-12% by number during
summer (Figueroa and Corales 2002, 2004).

The nematode B. falconis is a cosmopolitan capillariid
found in the small intestine of both strigiforms and falco-
niforms, often in mixed infections with a related species
Capillaria tenuissima (Rudolphi 1809; Richardson and Kin-

sella 2010). Threadworms of the subfamily Capillariinae
are the most commonly diagnosed helminths in raptors
(Frey and Kutzer 1982, Smith 1993, Krone 2000). How-
ever, in the present study, only three specimens were
found in the small intestine of two kestrels. In Chile, var-
ious species of capillariids have been diagnosed in wild
birds (Gonzilez et al. 1974, Torres et al. 1974, Rubilar et
al. 1996, Toro et al. 1999, Gonzalez-Acuna et al. 2000,
2004). In raptors, San Martin et al. (2005) reported Capil-
laria tenuissima in Milvago chimango. Kinsella et al. (1995)
reported B. falconis from F. sparveriusin Florida, U.S.A., but
Richardson and Kinsella (2010) found no infections in F.
sparverius in Connecticut, U.S.A.

Parasites of the genus Physaloptera are detected in many
mammals and birds tightly attached to the mucous mem-
brane in the upper alimentary tract. In heavy infections,
they may cause irritation and inflammation of the mucous
membrane. Although the life cycle of species that infect
birds is still unknown, insects are believed to act as inter-
mediate hosts (Krone and Cooper 2002). In Florida, Kin-
sella et al. (1995) isolated species of Physaloptera from the
proventriculus of five different raptors, one of them F
sparverius. They found many larvae and immature adults,
which could represent more than one species.

Pinto et al. (1994) reported Procyrnea leptoptera in the
Brazilian subspecies of the American Kestrel (F. sparverius
caerae) and an unidentified species of Procyrnea in the sub-
species F. s. cinnamominus. Kinsella et al. (1995) also found
a Procyrnea sp. in F. sparverius in Florida, U.S.A. In Chile,
Cyrnea spinosa (Gendre, 1923) was reported from Milvago
chimango in Chillan (San Martin et al. 2006). Species of
Procyrnea have an indirect biological cycle and can use
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cockroaches and other insects as intermediate hosts
(Soulsby 1987). Other studies in Chile have documented
insects of the order Coleoptera of the families Carabidae
and Scarabidae in the diet of American Kestrels (Greer
and Bullock 1966, Yanez et al. 1980, Simonetti et al.
1982, Figueroa and Corales 2004), which could be inter-
mediate hosts of this parasite.

The nematode Contracaecum caballeroi (Bravo-Hollis
1939), and the louse Nosopon lucidum (Rudow 1869) were
found in previous studies in Brazil and Argentina respec-
tively. Pinto et al. (1994) reported C. caballeroi in the Bra-
zilian American Kestrel (F. sparverius cearae) and Cicchino
and Castro (1998) N. lucidum from F. sparverius cinnamomi-
nus in Argentina (Cicchino and Castro 1998); however,
both parasites were absent in our study. A larger sample
size may be necessary to determine whether this and other
species of parasites are present in Chile.

The acari E. minor, originally known from the Eurasian
Hobby (Falco subbuteo) in Europe, were recently described
by Chirov and Mironov (1988) under the name E. falconis
based on the material collected from Eurasian Kestrels
(FFalco tinnunculus). Another feather mite species reported
from F. sparverius is Dubininia sp. (Xolalgidae; Philips
1990); Heteromorphic deutonymphs (hypopi) of Tytodectes
cerchneis (Hypoderaridae) were found in subcutaneous tis-
sues (Philips and Dindal 1979, Philips 1990); larvae of
Blankaartia wvelascoi (Trombiculidae) were recorded on
the skin and in nests (Wharton and Fuller 1952); and
Boydaia falconis (Ereynetidae) and Ptilonyssus cerchneis (Rhi-
nonyssidae) were found in the nasal cavity (Strandtmann
1962, Pence and Casto 1976).

Degeeriella carruthi (Emerson 1953; Philopteridae) has
previously been reported from F. sparveriusin North Amer-
ica (Malcomson 1960, Price et al. 2003) and F. s. cinnamo-
minus in Argentina (Cicchino and Castro 1998) and Chile
(Gonzalez-Acuna et al. 2008).

Laemobothrion tinnunculi (Linnaeus 1758; Laemobothrii-
dae) is a cosmopolitan species of chewing lice that has been
found on many species of Falco, including F. ardosiaceus,
F. biarmicus, F. columbarius, F. eleonorae, F. femoralis, F. jugger,
F. longipennis, F. mexicanus, F. peregrinus, F. rufigularis,
F. rupicoloides, F. severus, . subbuteo, and F. sparverius (Pérez
et al. 1996, Price et al. 2003). Cicchino and Castro (1998)
and Gonzalez-Acuna et al. (2008) found it on F. sparverius
cinnamominus in Argentina and Chile respectively.

Colpocephalum subzerafae (Tendeiro 1988; Menoponidae)
is also a cosmopolitan parasite of Falco spp., including F.
amurensis, . biarmicus, F. abyssinus, I. cencheroides, F. colum-
barius, F. concolor, F. naumanni, F. peregrinus, F. rupicoloides,
I, tinmunculus, F. vespertinus, and F. sparverius (Price et al.
2003). It was found on F. s. cinnamominus in Argentina by
Cicchino and Castro (1998). This is the first report of this
species from Chile.

The nine parasites collected from the American Kestrel
all represent new records for Chile and two helminths (A.
Jelippei, Cladotaenia sp.) and one mite (E. minor) are new
host records.
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PARASITOS DE FALCO SPARVERIUS EN EL SUR DE
CHILE

RESUMEN.—Durante 9 anos, desde marzo de 2001 hasta
diciembre de 2009, colectamos los parasitos externos y
gastrointestinales de 15 halcones Falco sparverius cinnamo-
minus de un centro de rehabilitacion en la Region del
Biobio en el centro-sur de Chile. Los helmintos colectados
incluyeron una especie de trematodo (Ascocotyle felippei),
una especie de cestodo (Cladotaenia sp.), y tres especies
de nematodos (Baruscapillaria falconis, Physaloptera sp. y
Procyrnea sp.). Los ectoparasitos colectados incluyeron
una especie de acaro (Epoplichus minor) y tres especies de
piojos (Degeeriella carruthi, Laemobothrion tinnunculi'y Colpo-
cephalum subzerafae). Seis de las nueve especies de parasitos
descritos son nuevos registros para Chile, asi mismo las
especies A. felippei, Cladotaenia sp. y E. minor son nuevos
registros para el I. sparverius cinnamominus.

[Traduccion del equipo editorial]
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