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ECTOPARASITES IN FREE-RANGING AMERICAN KESTRELS IN
ARGENTINA: IMPLICATIONS FOR THE TRANSMISSION OF
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ABSTRACT.—We described ectoparasitic species such as chewing lice, mites, and louse flies in free-ranging
American Kestrels (Falco sparverius) in the semiarid forest of Argentina. From twenty-two adults and one
juvenile American Kestrel captured (fourteen females and nine males) during four breeding seasons
between 2005 and 2008, we found in seven birds (six females and one male) two louse species (Laemobo-
thrion tinnunculi and Degeeriella carruthi), one mite species (Ornithonyssus bursa) and one louse fly (lcosta
americana). Although the two louse species have been previously reported as parasites of American Kestrels,
this is the first record for O. bursa in American Kestrels and the first for I. americana in Argentina. This
finding is of particular interest because West Nile Virus (WNV) has been detected in 1. americana, which
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suggests a potential role of this louse fly in the transmission of WNV in raptors in North America. Our
results highlight the need for further studies on American Kestrel ectoparasites and also on host-parasite
interactions for other neotropical raptors to better understand effects of parasitism on the health of those
bird species and to detect possible vectors of infectious diseases.
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ECTOPARASITOS EN EJEMPLARES SILVESTRES DE FALCO SPARVERIUS EN ARGENTINA: IMPLICAN-
CIAS PARA LA TRANSMISION DE ENFERMEDADES VIRALES

RESUMEN.—Describimos especies de ectoparasitos, tales como piojos, acaros y moscas hipoboscidas en
ejemplares silvestres de Falco sparverius del bosque semiarido de Argentina. En 22 adultos y un juvenil de
F. sparverius (14 hembras y nueve machos) capturados durante las épocas reproductivas correspondientes a
los anos 2005-08, hallamos en siete aves (seis hembras y un macho) dos especies de piojos (Laemobothrion
tinnunculi y Degeeriella carruthi), una de acaro (Ornithonyssus bursa) y una de mosca (lcosta americana).
Mientras que las dos especies de piojos han sido ya previamente reportadas como parasitos de F. sparverius,
este es el primer registro para O. bursa en la especie, y el primero de . americana en Argentina. Este Gltimo
hallazgo es de particular interés debido a que el Virus del Oeste del Nilo (VON) ha sido detectado
recientemente en /. americana, sugiriendo un rol activo de esta mosca en la transmision del VON en rapaces
de Norteamérica. Nuestros resultados destacan la necesidad de realizar nuevos estudios sobre los ectopa-
rasitos de F. sparverius asi como también sobre las interacciones hospedador-parasito en otras rapaces
neotropicales para no soélo dilucidar los efectos de las parasitosis sobre el estatus sanitario de dichas
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especies, sino también para detectar posibles vectores de enfermedades infecciosas.

Ectoparasites in raptors include a variety of taxa
such as biting midges (Diptera: Ceratopogonidae),
black flies (Diptera: Simuliidae), blow flies (Diptera:
Calliphoridae), louse flies (Diptera: Hippobosci-
dae), mosquitoes (Diptera: Culicidae), carnid flies
(Diptera: Carnidae), cimicid bugs (Hemiptera: Ci-
micidae), fleas (Siphonaptera), chewing lice
(Phthiraptera: Mallophaga), ticks (Acarina: Ixo-
dida), mites (Acarina: Acaridae), and dermestid
beetles (Coleoptera: Dermestidae; Philips 2007).
These parasites can potentially produce direct and
indirect pathological effects on their hosts (e.g., my-
iasis, anemia , hyperkeratosis, or feather damage) or
act as vectors of infectious agents, like blood proto-
zoans, filarid nematodes, bacteria, and viruses (e.g.,
Encephalomyelitis Virus, West Nile Virus; Turell
2009). However, despite the potential negative ef-
fects on bird survival and fitness, there are few data
on ectoparasites for most neotropical raptors and
also North American species. Ectoparasites of rap-
tors have been decribed in South America (Mey and
Gonzalez-Acuna 2000, Valente et al. 2001, Brum and
Rickes 2003, Estrada-Pena et al. 2003, Graciolli and
Barros de Carvalho 2003, Whiteman et al. 2004,
Graciolli and Bispo 2005, San Martin et al. 2005,
Whiteman and Parker 2005, Estrada-Pena et al.
2006, Gonzalez-Acuna et al. 2006, Whiteman et al.
2006a, 2006b, Valim and Palma 2007, Gonzalez-
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Acuna et al. 2008, Santillan et al. 2009, Gonzalez-
Acuna et al. 2011).

The American Kestrel (Falco sparverius) is a small
falcon with a widespread distribution that encom-
passes all of the American continent from Alaska
and Canada to Tierra del Fuego (Argentina) and
Islas Malvinas, and includes a variety of natural land-
scapes and human-modified habitats (Woods 1988,
del Hoyo et al. 1994, Smallwood and Bird 2002).
The great majority of studies of ectoparasites in
American Kestrels have been conducted in North
America and the primary parasites described have
been myiasis (Protocalliphora spp.; Balgooyen 1976),
carnid flies (Carnus hemapterus; Dawson and Borto-
lotti 1997), lice (Laemobothrion tinnunculi, Nosopon
lucidun, Degeeriella carruthi; Price et al. 2003), ticks
(Ornithodoros aquilae; Morishita et al. 2001) and
mites (Dubininia ssp., Tylodectes cerchneis, Blankaartia
velascoi, Boydaia falconis, Ptilonyssus cerchneis; Philips
2000). By contrast, information about ectoparasites
associated with free-living American Kestrels in their
austral range is limited to reports of three lice and
one louse fly species (Bequaert 1955, Cicchino and
Castro 1998a, 1998b, Gonzalez-Acuna et al. 2008,
Gonzalez-Acuna et al. 2011). To address this knowl-
edge gap, we examined the occurrence of ectopar-
asite species in free-ranging American Kestrels in
central Argentina.
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Table 1.

ECTOPARASITES OF AMERICAN KESTRELS IN ARGENTINA

Ectoparasite species and prevalence in American Kestrel in Argentina.

NUMBER OF ECTOPARASITES

ECTOPARASITE SPECIES ADULT MALES  ADULT FEMALES NympH TortAL PREVALENCE
Acarina: Dermanyssidae

Ornithonyssus bursa 2 1 3 8.7
Diptera: Hippoboscidae

Icosta americana 1 1 4.35
Phthiraptera
Amblycera: Laemothriidae

Laemobothrion tinnunculi 6 8 4 18 17.4
Ischnocera: Philopteridae

Degeeriella carruthi 1 3 4 4.35
METHODS of these birds (five adult females, one adult male,

Our study was conducted in the Parque Luro Re-
serve (36°55'S, 64°16'W), central Argentina. The
reserve (7604 ha) is located in the province of La
Pampa and the landscape consists mainly of xero-
phytic open forest of caldén (Prosopis caldenia),
which represents the characteristic landscape of
the Espinal biome in the semiarid pampas of Argen-
tina (Sarasola et al. 2005). Kestrels were captured
using bal-chatri traps (Berger and Mueller 1959)
baited with mice (Mus musculus) during four breed-
ing seasons (from November to February) between
2005 and 2008. Birds were aged, sexed, banded, and
handled for 8-10 min, during which time the ecto-
parasites were visually detected, collected, and pre-
served in vials with 70% ethanol. Collected mites
were clarified using lactic acid and slide-mounted
in the same medium for identification following
the standard technique (Krantz 1978). Lice were
slide-mounted in synthetic Canada Balsam following
conventional procedures (Palma 1978). Ectopara-
sites were identified by expert entomologists using
a compound microscope for lice and mites and a
stereo microscope for the louse fly. Taxonomic keys
and reference collections from the Universidad Na-
cional of Mar del Plata were used to ensure the
correct identification of ectoparasites (Maa 1969,
Krantz 1978, Micherdzinski 1980, Gaud and Atyeo
1996, Graciolli and Barros de Carvalho 2003, Price
et al. 2003). We calculated the prevalence (P) as:
P = (number of hosts infested with one or more
individuals of a particular parasite species)/(num-
ber of birds examined) X 100 (Bush et al. 1997).

RESULTS

We captured 22 adult (13 females, 9 males) and
one juvenile female American Kestrels. From seven

and one juvenile female), we collected four ectopar-
asite species: two lice (Phthiraptera), one mite (Ac-
arina), and one louse fly (Diptera; Table 1). Of 22
lice collected from six American Kestrels, 18 were
identified as Laemobothrion tinnunculi (Amblycera:
Laemothriidae) and four as Degeeriella carruthi (Isch-
nocera: Philopteridae). All the individuals of D. car-
ruthi were adults, but for L. tinnunculi, both adults
and nymphs were found. We found individuals of
both sexes for these two lice species (Table 1).
Three blood-sucking mites (two adults and one
nymph) of species Ornithonyssus bursa (Acarina: Der-
manyssidae) were isolated from two adult female
kestrels. Finally, we found one louse fly Icosta amer-
icana (Diptera: Hippoboscidae) on one adult fe-
male kestrel (Table 1).

DiscussioN

In Argentina, the lice L. tinnunculi and D. carruthi
were reported as parasites of American Kestrels only
in the Buenos Aires province, until this study (Cic-
chino and Castro 1998a, 1998b). Many studies on
lice that parasitize raptors have shown that lice spe-
cies or genera have a high degree of host-specificity
(Price and Beer 1963, Pérez et al. 1996, Morishita et
al. 2001, Gonzalez-Acuna et al. 2008). That is the
case for the two lice species we found: L. tinnunculi
has only been found parasitizing members of the
genus Falco in Chile (Gonzalez-Acuna et al. 2008)
and worldwide (Morishita et al. 2001, Price et al.
2003), whereas D. carruthi is even more specialized,
parasitizing only American Kestrels (Price et al.
2003, Gonzalez-Acuna et al. 2008). Although our
sample size was small, we found that L. tinnunculi
had the highest prevalence among the sampled kes-
trels. However, in American Kestrels in Chile, D.
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carruthi was the most common louse species found
between 2001 and 2006 (Gonzalez-Acuna et al.
2008), and D. carruthi and L. tinnunculi were equally
prevalent between 2001 and 2009 (Gonzalez-Acuna
et al. 2011). Such a difference in species prevalence
might be explained by the fact that kestrels sampled
in Chile were from museum and rehabilitation cen-
ters and thus may not have harbored the parasite
levels typical of free-living birds, as in our study.
One other louse species known from American Kes-
trels in Argentina is Nosopon lucidum (Amblycera:
Menopodidae; Cicchino and Castro 1998a); how-
ever, we did not find it in our study, possibly be-
cause of our small sample size.

The tropical fowl mite (Ornithonyssus bursa) has
been frequently found parasitizing several taxa of
birds and mammals, including humans, through-
out the warmer regions of the world (Philips 1990,
Mullen and O’Connor 2009). O. bursa found in
our study represents the first record of this species
as a parasite of American Kestrels. In Argentina,
O. bursa is considered a parasite of chickens (Gal-
lus gallus domesticus), Rock Pigeons (Columba livia)
and House Sparrows (Passer domesticus), and is a
common invader into human dwellings, dispersing
from birds’ nests on the roofs, windows, and chim-
neys (Lareschi and Mauri 1998, Semenas and Ro-
cha 1998, P. Martinez pers. comm.). Among rap-
tors, O. bursa has been reported for several species
of the families Accipitridae, Cathartidae, and Stri-
gidae, but for only one species of Falconidae, the
Nankeen Kestrel (Falco cenchroides) from Australia
(Domrow 1977, Philips 2000). This mite usually
feeds near vents, and as a consequence of its hae-
matophagus habits, is a transmitter of the enceph-
alitis viruses (Philips 2007). Its effects on its hosts
can be deleterious in some cases, as it has been
observed in nestling Snail Kites (Rostrhamus socia-
bilis) and captive adult Eurasian Sparrowhawks (Ac-
cipiter misus; Sykes and Forrester 1983, Philips
2000). For example, at high infestation rates, this
mite may cause anemia and weight loss in its hosts
(Philips 2000). The low number of mites we found
on the infected American Kestrel in Argentina
might have been an artifact of our methodology,
as the birds were only inspected visually for a short
amount of time.

Hippoboscid louse flies are blood-feeders and ob-
ligate ectoparasites usually associated with birds and
mammals (Graciolli and Barros de Carvalho 2003,
Philips 2007, Valim and Gazéta 2007, Lloyd 2009).
Louse flies transmit several parasites or disease
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agents such as protozoans (Trypanosoma sp., Haemo-
proteus sp., Leucocytozoon sp., Plasmodium sp.), filarial
nematodes (Dipetalonema dracunculoides) and bacte-
ria (Bartonella schoembuchensis, Corynebacterium lipopte-
nae; Krone 2007, Lloyd 2009). In some cases, louse
flies are used as a mode of phoretic transmission by
lice and feather and skin mites, but not by haema-
tophagous mites; however, this is not the most fre-
quent mode of transmission among birds (Keirans
1975, Jovani et al. 2001, Price et al. 2003, Whiteman
et al. 2006b, Philips 2007). Icosta americana has been
reported from owls (Black-capped Screech-Owl
[ Megascops — atricapilla), Long-tufted Screech-Owl
[M. sanctaecatarinae], Tropical Screech-Owl [M. cho-
liba] and Burrowing Owl [Athene cunicularial) in
Brazil (Graciolli and Barros de Carvalho 2003, Gra-
ciolli and Bispo 2005), and from American Kestrels
in Wisconsin, U.S.A. (Mueller et al. 1969) and Boli-
via (Bequaert 1955), but there is no record of this
louse fly parasitizing American Kestrels in Argentina
or elsewhere (Smallwood and Bird 2002).

Importantly, the louse fly L. americana is consid-
ered a potential vector for West Nile Virus (WNV)
in raptors of North America (Farajollahi et al.
2005, Philips 2007, Lloyd 2009). As this virus
spread in North America since 1999, it caused
significant morbidity and mortality in native birds,
including American Kestrels (Komar et al. 2003,
Gancz et al. 2004, Marra et al. 2004, Nemeth et
al. 2007, Saito et al. 2007). Furthermore, WNV has
been proposed as one possible cause of the de-
cline of American Kestrel populations in North
America (Medica and Bildstein 2009).

There is evidence that this flavivirus became es-
tablished in Argentina during 2005, and it has been
detected on free-ranging birds (Diaz et al. 2008),
including American Kestrels (L. Diaz pers. comm.),
in the northern Argentinean provinces of Chaco,
Cordoba, and Tucuman. These data, combined with
our observation and the fact that emerging infec-
tious diseases have the potential to devastate wildlife
populations, underscore the need for additional
studies to determine the potential impact of hema-
tophagous species (particularly Icosta americana and
Ornithonyssus bursa) on this and other avian species
in the region and to assess their role in the trans-
mission of viral diseases.
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