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Resumen. – Carga ectoparasitaria de pichones de Calancate Común (Aratinga a. acuticaudata,
Psittacidae). – El Calancate Común (Aratinga a. acuticaudata) se distribuye en Brasil, Bolivia, Para-
guay, Uruguay y Argentina, donde nidifica en cavidades de árboles maduros. Nuestro objetivo fue identi-
ficar los artrópodos que parasitan sus pichones en una población de Chaco y determinar prevalencia,
intensidad y abundancia de los mismos. En 2006 y 2007 obtuvimos 24 pichones de diez nidos en la
Reserva Provincial Loro Hablador. Los pichones fueron expuestos a vapores de acetato de etilo y luego
agitamos el plumaje para desprender los parásitos. Asimismo, prospectamos algunos huecos con nidos.
En laboratorio,  identificamos los piojos masticadores Paragoniocotes anomalus (Phthiraptera: Philop-
teridae), Heteromenopon laticapitis y Psittacobrossus cf. anduzei (Phthiraptera: Menopodidae); el ácaro
Ornithonyssus bursa, las chinches hematófagas Ornithocoris toledoi y Triatoma sordida, y larvas de
mosca del género Philornis. Este trabajo representa el primer registro de T. sordida, O. bursa y P. cf.
anduzei parasitando Calancate Común en Argentina, y el primer registro de Philornis sp. como parásito
de loros en el país. Ornithonyssus bursa fue el parásito de mayor prevalencia (90%), H. laticapitis el de
mayor abundancia media (7 piojos/loro) y O. toledoi el de mayor intensidad (32.5 chinches/loro). Los
hematófagos aparecieron en edades más tempranas (25 días) que los pennífagos (35 días). Son nece-
sarios más estudios a futuro para evaluar el impacto de estas especies sobre el desarrollo de pichones y
éxito reproductivo en el Calancate Común.

Abstract. – The Blue-crowned Parakeet (Aratinga a. acuticaudata) ranges through Brazil, Bolivia, Para-
guay, Uruguay, and Argentina, where it nests in cavities of mature trees. Our objective was identify the
arthropods parasitizing the nestlings in a population of Chaco and determine their prevalence, intensity
and abundance. In 2006 and 2007, we studied 24 nestlings from ten nests in the Reserva Provincial Loro
Hablador. We exposed nestlings to ethyl acetate vapors and then removed parasites by agitating
feathers. Also, some tree holes with nests were visually prospected. In the laboratory, we identified the
chewing lice Paragoniocotes anomalus (Phthiraptera: Philopteridae), Heteromenopon laticapitis, and
Psittacobrossus cf. anduzei (Phthiraptera: Menopodidae), the mite Ornithonyssus bursa, the hematopha-
gous bugs Triatoma sordida and Ornithocoris toledoi, and botfly Philornis sp. This is the first record of T.
sordida, O. bursa, and P. cf. anduzei parasitizing Blue-crowned Parakeet in Argentina, and the first
record of Philornis sp. parasitizing parrots in Argentina. Ornithonyssus bursa was the most prevalent
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(90%), H. laticapitis had the highest mean abundance (7 lice/parrot), and O. toledoi the highest intensity
parasite (32.5 bugs/parrot). Haematophagous species appeared at younger host ages (25 days) than
penniphagous (35 days). Further studies are needed to evaluate the impact of these species on the nest-
ling development and breeding success in the Blue-crowned Parakeet. Accepted 15 October 2013.

Key words: Blue-crowned Parakeet, botflies, chewing lice, ectoparasites, haematopagous bug, Heter-
omenopon laticapitis, mites, nestlings, Ornithocoris toledoi, Ornithonyssus bursa, Paragoniocotes anom-
alus, Philornis sp. Psittacobrosus cf. anduzei, Triatoma sordida.

INTRODUCTION 

The Blue-crowned Parakeet Aratinga a. acuti-
caudata ranges from south-western Mato
Grosso (Brazil), and the lowlands of eastern
Bolivia to Paraguay, western Uruguay, and
northern Argentina, south to La Pampa and
western Buenos Aires province (Forshaw
1989, Collar 1997). They nest in cavities of
mature trees, about 7 m from the ground, and
usually lay two eggs per clutch (Hartert &
Venturi 1909). No further details of nestling
habits have been recorded at wildlife, despite
this parrot species is relatively easy to observe
and wide distribution (Aramburú in press).
Two chewing lice, Heteromenopon (H.) militaris,
and Heteromenopon (H.) laticapitis (Phthiraptera:
Amblycera: Menopodidae) has been cited as
permanent parasites of Blue-crowned Para-
keet (Cicchino & Castro 1997). Recently, a
cimicid bug, Ornithocoris toledoi was found at
these parrot nests (Carpintero et al. 2011).
Ectoparasites are an important cause of mor-
tality, morbidity, and/or reduced fecundity in
birds (Feare 1976, Duffy 1983). The negative
effects on clutch size (Møller 1991, 1993),
growth and survival of nestlings (Merino &
Potti 1995, Hurtrez-Boussés et al. 1997),
parental behavior (Hurtrez-Boussés et al.
1997, Hurtrez-Boussés & Renaud 2000), natal
dispersal (Brown & Brown 1992) and future
breeding success and host’s survival (Brown et
al. 1995, Richner & Tripet 1999) are known.
Negative effects of parasites are increased in
birds that breed in domed or cavity nests
reused for several breeding seasons (Bucher
1988), like the Blue-crowned Parakeet. 

Ectoparasite parameters have important
consequences for the dynamics of the parrot-
parasite system: few individuals in the popula-
tion heavily infected, and the majority of
lightly infected individuals (aggregated distri-
bution) allow host population increase and
escape regulation (Anderson & May 1978).
Parasites are good indicators of the condition,
both of an area as a population of hosts
(Gardner & Campbell 1992) and allow clarify
the evolutionary and demographic history
hosts, when this information is missing or is
difficult to assess directly (Whiteman &
Parker 2005). The objective of this work was
to describe the ectoparasitic fauna present in
a nestling population of this parrot species,
and to determine the prevalence, abundance,
intensity and degree of dispersion of such
parasitic species. 

METHODS

Field studies of the breeding biology of Blue-
crowned Parakeet were carried out during
December and January 2006 and 2007 at
Loro Hablador Natural Reserve, Chaco Prov-
ince (25º28’S–61º54’W, Argentina). A total of
ten Blue-crowned Parakeet nests were pros-
pected by climbing trees (six during 2006 and
four during 2007). To have access to the
chamber of the cavity and nestlings we
opened a small window on the trunk. Nest-
lings (n= 24) were sampled once to remove
ectoparasites. Because lice need feathered
nestlings to colonize them, we only used for
analysis a host age range from 22 to 56 days,
in order to establish the age at the first infes-
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tation. Each bird was fumigated in a plastic
bag containing cotton soaked in ethyl acetate
during five minutes to kill ectoparasites. The
sampling method was feather agitation or
brushing (Clayton et al. 1992). Average values
of ectoparasitic load were used when more
that one nestling was sampled at the same
nest. Additionally, four of total nest chambers
were inspected after the nestlings left it, to
find haematophagous arthropods inhabiting
inside nests. Data of the bug O. toledoi pub-
lished recently due to importance in itself (see
Carpintero et al. 2011), are mentioned here
again because it is the same colony and same
time period. 

For each parasite species obtained by
brushing, the following parameters were
determined: prevalence (proportion of para-
sitized nestlings with a particular parasite spe-
cies), abundance (mean number of parasites
on examined hosts), mean intensity (mean
number of parasite per infested hosts in a
sample) (Margolis et al. 1982, Bush et al. 1997)
and degree of dispersion of parasites evalu-
ated with the variance/mean ratio and the
aggregation index K (Southwood 1978, Elliot
1983). The age of nestling at the first infesta-
tion was determined for each parasite species.
Nymph/adult and female/male ratios of para-
sites were assessed. 

RESULTS 

Three lice species were found by brushing
method: Paragoniocotes anomalus (Phthiraptera:
Ischnocera: Philopteridae), Heteromenopon lati-
capitis and Psittacobrossus cf. anduzei
(Phthiraptera: Amblycera: Menopodidae).
Additionally, a mite Ornithonyssus bursa (Aca-
rina: Macronyssidae), a cimicid bug Ornitho-
coris toledoi (Hemiptera: Heteroptera: Cimi-
cidae), and a fly larvae Philornis sp. (Diptera:
Muscidae) were also recorded. Triatoma sordida
(Hemiptera: Reduviidae: Triatominae) and
Ornithocoris toledoi were found by nest prospec-

tion. The parasitological parameters are
shown in Table 1. 

All 10 nests were infested, and only one of
the 24 nestlings was not parasitized. A single
species (Ornithonyssus bursa or Heteromenopon
laticapitis), two species (H. laticapitis + O. bursa,
O. toledoi + O. bursa), or three species of para-
site (Paragoniocotes anomalus + Psittacobrossus cf.
anduzei + O. bursa, H. laticapitis + P. anomalus +
O. bursa, Philornis sp + H. laticapitis + O. bursa)
were found on 20, 50, and 30 % of parasitized
nests, respectively (mean 2.1 ± 0.7, n = 10). 

Chewing lice
Heteromenopon laticapitis was the most prevalent
and abundant chewing lice, followed by P.
anomalus with a minor prevalence and abun-
dance. Psittacobrossus cf. anduzei was the rarest
species. We found only a female at a 40-days
old nestling and together with P. anomalus. All
distributions were aggregated (p < 0.05), and
the lice appears when the nestlings were
feathered (+ 35 days).  

Haematophagous or semihaematophagous
arthropods
Acari. Ornithonyssus bursa was the most preva-
lent and abundant ectoparasite, and the distri-
bution was aggregated (χ2 = 205.7; df = 9; p <
0.05). 
Insecta. a) Seven Philornis sp. larvae (botflies)
were found in only one nestling. The distribu-
tion was at random (χ2 = 16.0; df = 9; p >
0.05). Moreover, three siblings who were
not used in the method of brushing also were
parasitized by fly larvae. Position of larvae
in the body was, nestling 1: neck, left perior-
bital area, and upper head; nestling 2: left
cheek; and nestling 3: left wing back and neck.

b) Bugs Ornithocoris toledoi were found in
one of the nests and in both years, nymphs
(333) and adults (52): 19 were males, and 33
females (sex ratio female/male = 1.7). On two
nestlings (28- and 29-days old) during the year
2006, only nymphs were found by brushing
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method (29 and 36, respectively). The distri-
bution was aggregated (χ2 = 292.5; df = 9; p <
0.05). 

c) Triatoma sordida, a blood-sucking bug
was found in one of prospected nests.
Nymphs and adults were found at the last
breeding period (nestlings 55–56 days old),
but not were counted (only a sample was
taken of the total, because the difficulties in
access at nest).

DISCUSSION 

Chewing lice. Our study presents the first
record of Psittacobrossus cf. anduzei parasitizing
the Blue-crowned Parakeet. Lice parasitologi-
cal parameters are compared with obtained
for others parrot species in Table 2. Preva-
lence of P. anomalus (20%) was closer to the
prevalence of P. fulvofasciatus (parasitizing
Monk Parakeet Myiopsitta monachus, 10%) and
P. semicingulatus (parasitizing Blue-fronted Par-
rot Amazona aestiva 9%). In many cases, low
prevalence is related to effective preening
(Clayton et al. 1992). Heteromenopon laticapitis
had a high prevalence, but was less than H.
macrurum parasitizing the Burrowing Parakeet
(Cyanoliseus patagonus) (Mey et al. 2002). 

Lice are permanent ectoparasites trans-
ferred between parent birds and their off-
spring (Clayton et al. 1992, Clayton & Moore
1997). In this study, vertical transmission of
lice take place when the feather sheaths are
open (35-, 40-days old), corresponding to
more than 50% of the stay of the nestlings in
the nest. Lice found in Monk Parakeets and
Blue-fronted Amazon had a similar pattern,
but louse parasitizing Burrowing Parakeet
showed an earlier acquisition (35%). 

Adult lice were more abundant than
nymphs. This result is similar to P. meridionalis
and H. macrurum (Mey et al. 2002) and overall
proportion reported in Canadian passerines
(Wheeler & Threlfall 1986) and Neotropical
birds (Clayton et al. 1992). This tendency

toward an adult bias suggests that vertical
transmission usually involves adult lice. 

Females were slightly more abundant than
males, but the difference was not significant.
Similar results were found on compared Para-
goniocotes species (Mey et al. 2002, Aramburú et
al. 2003, Berkunsky et al. 2005), but not in H.
macrurum parasitizing Burrowing Parakeet
(Mey et al. 2002). A female-biased ratio is
common in suborder Ischnocera, because rel-
atively few males are required to fertilize all of
the females in isolated populations (Nadler &
Hafner 1990, Clayton et al. 1992). 

Haematophagous or semihaematophagous arthro-
pods. This study presents the first record of O.
bursa parasitizing the Blue-crowned Parakeet.
Mite parasitological parameters are compared
in Table 3; O. bursa was more prevalent in
Blue-crowned Parakeet than in other parrots,
but shows less intensity and aggregation. Orni-
thonyssus bursa had received attention mainly
because of their effects on Hirundo rustica life
history (timing of reproduction, clutch and
offspring sizes) (Møller 1990, 1991, 1993),
and more recently as vector of some patho-
gens, like Western equine encephalitis virus
and Coxiella burnetti (Valiente Moro et al. 2005,
Jofré et al. 2009). 

Botflies produce myiasis affecting the
development, growth, survival, and blood
hemoglobin levels of the host (Quiroga 2008)
and their effects could increase as a result of
climate change (Beldomenico 2009). Larvae
live subcutaneously in furuncles, with their
caudal spiracles visible through the dermal
openings of their hosts. Infesting larvae are
semi-haematophagous, because they feed
upon their hosts’ erythrocytes, mononuclear
cells, necrotic cellular debris, and body fluids
(Arendt 2000). The genus Philornis is associ-
ated with a wide range of Neotropical birds
(Couri et al. 2009), especially Passeriformes
and Columbiformes (Dudaniec & Kleindorfer
2006). In Argentina, this genus is represented



262

ARAMBURÚ ET AL.

by three species: P. torquans, P. blanchardi, and
P. seguyi (Couri et al. 2009). Philornis seguyi has
lethal and sublethal effects on House Wren
(Troglodytes aedon) nestlings, with a prevalence
of 25% and 12.8 larvae/nestling intensity
(Quiroga & Reboreda 2012), both values
higher than those obtained in this work.
Unfortunately, in our case we could not com-
plete the development to know the species. It
is the first record of Philornis sp. parasitizing
parrots in Argentina. The flies may look bare
areas to lay eggs, at least at first, then can be
covered by feathers, and the larvae appear to
affect the nestling parrot survival (IB pers.
observ.). Botfly ectoparasitism is responsible
for 56% of nestling losses in Pearly-eyed
Thrasher (Margarops fuscatus) and Puerto Rican
Parrots (Amazona vittata) (Arendt 2000). In
the Scarlet Macaw (Ara macao), botfly preva-
lence at Peru was higher (29%), while mean
intensity was minor, 5.0 larvae/nestling (Olah
et al. 2013). Some techniques have been devel-
oped to remove the botfly larvae and improve
quality of life and survival in the Scarlet
Macaw, a threatened parrot (Olah et al. 2013).
However, removal of infesting larvae, carries
with it a high risk of injury, infection, impair-
ment, and even death to the parrot host
because of the species’ thick integument and
often sensitive locations of the infesting lar-
vae, and alternative control measures must be
sought (Arendt 2000). 

The Blue-crowned Parakeet is recently
presented as the primary natural host of Orni-
thocoris toledoi; its presence in the Chaco prov-
ince is also a new distributional record of this
bug in Argentina (Carpintero et al. 2011). It is
the first record of the primary natural host of
this cimicid, which was unknown; O. toledoi
had been found only on chickens (Gallus gal-
lus) from Brazil, Bolivia, and Argentina (San-
tiago del Estero and Córdoba) (Usinger
1966). Possible infestation ways include bats
(Chiroptera), which use both bird nests or
hollow trees for shelter (Carpintero et al.
2011).

We present the first record of this Triatoma
species parasitizing the Blue-crowned Para-
keet in Argentina. In Bolivia, T. sordida was
found in four Blue-crowned Parakeet’s nest,
together with T. platensis (Noireau et al. 1997),
a species not found in the present study.   

Most of the parasite species in this study
showed aggregated distributions. This pattern
has important consequences for the dynamics
of the parrot-parasite system, because will
tend to stabilize parasite-host interactions
(Anderson & May 1978). In highly aggregated
distributions, parasites will be unable to regu-
late the host population. K values less than
1.0, like our results, tend to promote stability
within the system (Hudson & Dobson 1997). 

Behavioral mechanisms which prevent or
reduce parasites include grooming, fresh plant

TABLE 3. Ornithonyssus bursa parasitological parameters for Neotropical parrot species. In order to stan-
dardize first infestation age, it was expressed as a percent of nestling period’s duration. 1Parameters calcu-
lated or recalculated from published data. References: Monk Parakeet (Aramburú et al. 2003), Blue-fronted
Amazon (Berkunsky et al. 2005), and Blue-crowned Parakeet (this paper). 

Monk Parakeet Blue-fronted Amazon Blue-crowned Parakeet
Prevalence
Abundance
Intensity
ID (Variance/Mean)
K aggregation index
First infestation nestling period’s 

48 %
12.3 ± 26.0 (n = 52)

25.7 ± 32.81
54.7

0.15(1)

30%(1)

21 %
6.3 ± 28.7 (n = 28)

23.9 ± 55.9
131.8
0.05
55%

90 %
6.1 ± 11.8 (n = 10)

6.8 ± 12.3
22.9
0.28
43%
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material as a repellent and periodic cleaning
(Aramburú in press). Grooming and nest san-
itation is more intense in the host species with
highest infestation levels (Cantarero et al.
2013). Grooming, including scratching and
preening, is a common mechanism in parrots
because their social system is complex. Blue-
crowned Parakeet carries wooden pieces
inside the nest, but no fresh plant. Nest sani-
tation behavior is infrequent, accumulating
debris, carcasses and eggshells or nonviable
eggs (IB pers. observ.). Further studies are
needed to evaluate the impact of parasitism
on nestling development and breeding suc-
cess, transmission ways and behavior anti-par-
asites of Blue-crowned Parakeet.

ACKNOWLEDGMENTS 

We wish to thank Román Ruggera, Bérénice
Charpin, Chantal de la Fournière, and Joaquín
Carrera for their help in fieldwork. We also
thank Marcela Lareschi and Diego Carpintero
for their collaboration in the identification of
mites and bugs, respectively.

REFERENCES 

Anderson, R. & R. May. 1978. Regulation and sta-
bility of host-parasite population interactions. I.
Regulatory process. J. Anim. Ecol. 47: 219–247.

Aramburú, R. (in press). Insectos parásitos que
afectan a loros de la República Argentina y
métodos de obtención. Hornero 27: – .

Aramburú, R., S. Calvo, M. E. Alzugaray, & A.
Cicchino. 2003. Ectoparasitic load of Monk
Parakeet (Myiopsitta monachus, Psittacidae) nest-
lings. Ornitol. Neotrop. 14: 415–418.

Arendt, W. J. 2000. Impact of nest predators, com-
petitors, and ectoparasites on Pearly-eyed
Thrashers, with comments on the potential
implications for Puerto Rican Parrot recovery.
Ornitol. Neotrop. 11: 13–63. 

Beldoménico, P. 2009. Interacciones entre dinámi-
cas de infección/infestación y dinámicas pobla-
cionales del hospedador. Acta Bioquímica

Clínica Latinoamericana, Suppl. 1: 35.
Brown, C. R., & M. B. Brown. 1992. Ectoparasit-

ism as a cause of natal dispersal in Cliff Swal-
lows (Hirundo pyrrhonota). Ecology 73: 1718–
1723. 

Brown, C. R., M. B. Brown, & B. Rannala. 1995.
Ectoparasites reduce long-term survival of
their avian host. Proc. R. Soc. Lond. Ser. B 262:
313–319.

Berkunsky, I., A. Formoso, & R. Aramburú. 2005.
Ectoparasitic load of Blue-fronted Parrot
(Amazona aestiva, Psittacidae) nestlings. Ornitol.
Neotrop.16: 573–578. 

Bucher, E. H. 1988. Do birds use biological control
against nest parasites? Parasitol. Today 4: 1–3.

Bush, A. O., K. D. Lafferty, J. M. Font, & A. W.
Shostak. 1997. Parasitology meets ecology on
its own term: Magolis et al. revisited. J. Parasitol.
83: 575–583.

Cantarero A., J. López-Arrabé, V. Rodríguez-
García, S. González-Braojos, R. Ruiz-de-
Castañeda, A. Redondo, & J. Moreno. 2013.
Factors affecting the presence and abundance
of generalist ectoparasites in nests of three
sympatric hole-nesting bird species. Acta Orni-
thol. 48: 39–54. 

Carpintero D., I. Berkunsky & R. M. Aramburú.
2011. Primer registro del Calancate Común
Aratinga a. acuticaudata (Aves: Psittacidae) como
huésped nativo primario de Ornithocoris toledoi
Pinto (Hemiptera: Heteroptera: Cimicidae).
Rev. Mus. Argentino Cienc. Nat., n.s. 13: 205–
212. 

Cicchino, A., & D. Castro. 1997. Amblycera. Pp.
84–103 in Morrone, J., & S. Coscarón (eds.).
Biodiversidad de artrópodos argentinos. Una
perspectiva biotaxonómica. Ediciones Sur, La
Plata, Argentina.

Clayton, D., R. Gregory, & R. Price. 1992. Compar-
ative ecology of Neotropical bird lice (Insecta:
Phthiraptera). J. Anim. Ecol. 61: 781–795.

Clayton, D., & J. Moore. 1997. Introduction. Pp. 1–
6 in Clayton, D., & J. Moore (eds). Host-parasite
evolution. General principles and avian models.
Oxford Univ. Press, Oxford, U.K.

Collar, N. J. 1997. Family Psittacidae (Parrots). Pp.
280–477 in del Hoyo, J., A. Elliott, & J. Sargatal
(eds). Handbook of the birds of the world. Vol-
ume 4: Sandgrouse to cuckoos. Lynx Edicions,



264

ARAMBURÚ ET AL.

Barcelona, España. 
Couri, M., L. Antoniazzi, P. Beldomenico, & M.

Quiroga. 2009. Argentine Philornis Meinert spe-
cies (Diptera: Muscidae) with synonymic notes.
Zootaxa 2261: 52–62. 

Dudaniec, R., & S. Kleindorfer. 2006. The effects
of the parasitic flies of the genus Philornis
(Diptera: Muscidae) on birds. Emu 106: 13–20. 

Duffy, D. 1983. The ecology of tick parasitism on
densely nesting Peruvian seabirds. Ecology 64:
110–119.

Elliot, J. 1983. Some methods for the statistical
analysis of the samples for benthic inverte-
brates. Scientific Publication 25, Freshwater
Biological Association, Ferry House, U.K.

Feare, C. 1976. Desertion and abnormal develop-
ment in a colony of Sooty Tern (Sterna fuscata)
infested by a virus-infected ticks. Ibis 118: 112–
115.

Forshaw, J. 1989. Parrots of the world. Landsd-
owne Ed., Willoughby, Australia. 

Gardner, S. L., & M. L. Campbell. 1992. Parasites
as probes for biodiversity. J. Parasitol. 78: 596-
600.

Hartert, E., & S. Venturi 1909. Notes sur les
oiseaux de la République Argentine. Novit.
Zool. 16: 159–267. 

Hudson, P., & A. Dobson. 1997. Host-parasites
processes and demographics consequences. Pp.
128–154 in Clayton, D., & J. Moore (eds.).
Host–parasite evolution. General principles
and avian models. Oxford Univ. Press, Oxford,
U.K.

Hurtrez-Bouséss, S., P. Perret, F. Renaud, & J.
Blondel. 1997. High blowfly parasitic loads
affect breeding success in a Mediterranean
population of blue tits. Oecologia 112: 514–
517.

Hurtrez-Bouséss, S., & F. Renaud. 2000. Effects of
ectoparasites of young on parent's behavior in a
Mediterranean population of blue tits. J. Avian
Biol. 31: 266–269.

Jofré L., I. Noemí, P. Neira, T. Saavedra, & C. Díaz.
2009. Acarosis y zoonosis relacionadas. Rev.
Chil. Infect. 26: 248–257. 

Margolis, L., G. Esch, J. Holmes, A. Kuris, & G.
Schad. 1982. The use of ecological terms in
parasitology (report of an ad hoc committee of
the American Society of Parasitologists). J. Par-

asitol. 68: 131–133.
Merino, S., & J. Potti. 1995. Mites and blowflies

decrease growth and survival in nestling Pied
Flycatchers. Oikos 73: 95–103.

Mey, E., J. Masello, & P. Quillfeldt. 2002. Chewing
lice (Insecta, Phthiraptera) of the Burrowing
Parrot Cyanoliseus p. patagonus (Vieillot) from
Argentina. Rudolstädter Nathist. Schr., Suppl.
4: 99–112.

Møller, A. P. 1990. Effects of parasitism by a hae-
matophagous mite on reproduction in the Barn
Swallow. Ecology 71: 2345–2357.

Møller, A. P. 1991. Ectoparasite loads affect opti-
mal clutch size in swallows. Funct. Ecol. 5:
351–359.

Møller, A. P. 1993. Ectoparasites increase the cost
of reproduction in their hosts. J. Anim. Ecol.
62: 309–322.

Nadler, S., & M. Hafner. 1990. Genetic differentia-
tion among chewing louse populations (Mallo-
phaga: Trichodectidae) in a pocket gopher
contact zone (Rodentia: Geomyidae). Evolu-
tion 44: 942–951.

Noireau, F., R. Flores, T. Gutiérrez, & J. P. Dujar-
din. 1997. Detection of sylvatic dark morphs of
Triatoma infestans in the Bolivian Chaco. Mem.
Inst. Oswaldo Cruz 92: 583–584. 

Olah, G., G. Vigo, L. Ortiz, L. Rozsa, & D.
Brightsmith. 2013. Philornis sp. botfly larvae in
free living Scarlet Macaw nestlings and a new
technique for their extraction. Vet. Parasitol.
196: 245–249. 

Quiroga, M. 2008. Mitos y verdades de Philornis sp
y sus hospedadores. P. 46 in Resúmenes de la
XII Reunión Argentina de Ornitología, San
Martín de los Andes, Argentine.

Quiroga, M., & J. C. Reboreda. 2012. Lethal and
sublethal effects of botfly (Philornis seguyi) para-
sitism on House Wren nestlings. Condor
114:197–202. 

Richner, H., & F. Tripet. 1999. Ectoparasitism and
the trade-off between current and future repro-
duction. Oikos 86: 535–538.

Southwood, T. 1978. Ecological methods. Chap-
man and Hall, London, U.K. 

Usinger, R. L. 1966. Monograph of Cimicidae
(Hemiptera-Heteroptera). The Thomas Say
Foundation, Entomological Society of Amer-
ica, Baltimore, Maryland, USA.



265

ECTOPARASITIC LOAD OF BLUE-CROWNED PARAKEET NESTLINGS

Valiente Moro, C., C. Chauve, & L. Zanner. 2005.
Vectorial role of some dermanyssoid mites
(Acari, Mesostigmata, Dermanyssoidea). Para-
site 12: 99–109. 

Wheeler, T., & W. Threlfall. 1986. Observations on
the ectoparasites of some Newfoundland pas-

serines (Aves: Passeriformes). Can J. Zool. 64:
630–636.

Whiteman, N. K., & P. G. Parker. 2005. Using para-
sites to infer host population history: a new
rationale for parasite conservation. Anim. Con-
serv. 8: 175–181. 





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


