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INTRODUCTION

Ectoparasites are an important cause of mot-
tality, morbidity, and/or reduced fecundity in
birds (Feare 1976, Duffy 1983). The negative
effects on clutch size Moller 1991, 1993),
growth and survival of nestlings (Merino &
Potti 1995, Hurtrez-Boussés e al. 1997),
parental behavior (Hurtrez-Boussés et 4l
1997, Hurtrez-Boussés & Renaud 2000), natal
dispersal (Brown & Brown 1992), future
breeding success and host’s survival (Brown ef
al. 1995, Richner & Tripet 1999) are known.
These risks are increased in birds that breed
in domed or cavity nests reused for several
breeding seasons (Bucher 1988). Blue-fronted
Parrots (Amagona aestiva) are common in Para-
guay, Bolivia, Brazil, and Argentina (Meyer de
Schauensee 1970, Forshaw 1989, Collar 1997,
Juniper & Parr 1998). In Argentina, they
occur mostly in chacoan woodlands where
they nest in cavities of mature trees, at
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approximately 5 m from the ground. (Sauad e#
al. 1991).

Three chewing lice, Paragoniocotes heterogen:-
talis heterogenitalis Cartiker, Paragoniocotes semicin-
gulatus Carriker  (Phthiraptera:
Ischnocera: Philopteridae), and Heferomenopon
sp. (Phthiraptera: Amblycera: Menopodidae)
has been cited as permanent patasites of
Blue-fronted Parrots (Cicchino & Castro
1997a, 1997D).

The Blue- fronted Parrot is an important
resource for the inhabitants of the chacoan

bolivianus

region, because they harvest parrot nestlings
for pet trade (Beissinger & Bucher 1992). The
substantial pressure on this species from both
legal and illegal harvest justifies the develop-
ment of a comprehensive research on its
reproductive biology (Snyder ez a/ 2000,
Fernandes-Seixas & de Miranda-Mourio
2002). Ectoparasitic load data of psittacids are
known for the Burrowing Parrot (Cyanolisens
patagonus) Mey et al. 2002), and the Monk Par-
akeet (Myiopsitta monachus) (Aramburd et al.
2003). The objective of this work was to
describe the ectoparasitic fauna of the nest-
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TABLE 1. Lice parasitological parameters for three Neotropical parrots’ species. In order to standardize
first infestation age, it was expressed as a percent of nestling period's duration. A = only adults; AN =
adults and nymphs. Data on Burrowing Parrots (Cyanoliseus patagonus) and Monk Parakeets (Myigpsitta mona-
chus) are from Mey ez al. (2002) and Arambura ez a/. (2003).

Burrowing Parrot' Monk Parakeet Blue-fronted Parrot
P. meridionalis  H. macrurum — P. fulvofasciatus — P. heterogenitalis — P. semicingulatus
Prevalence 1% 100% 10% 65% 9%
Abundance 1.67£153 6.67 £351 0.73 £ 3.11 14.95 £ 16.11 0.13 £ 0.46
(n=23) n=3) (n=152) (n=23) (n=23)
Intensity 32+0.7 6.7%35 7.6 £7.61 17.8 + 144 1.5+0.7
ID (Var/Mean) 1.40 1.85 13.26 17.36 1.61
P >005  (@>0.05) (P < 0.05) (P < 0.05) (P < 0.05)
K aggregation index 1.40 23.65 0.031 0.25 0.13
Distribution Random Random Aggregated Aggregated Aggregated
First infestation of 35% AN 34% AN 63% A 55% AN 72% A
nestling period's
Nymph/Adult Ratio 0.06 0.67 2 0.34 0.5
Female/Male Ratio 2 0.65 2 1.68 -

"Parameters calculated or recalculated from published data.

ling population of this parrot species, and to
determine the prevalence, abundance, and
degree of dispersion of such species.

METHODS

Field studies of the breeding biology of the
Blue-fronted Parrot were carried out during
December and January 2003, 2004, and 2005,
at Loto Hablador Natural Reserve (Chaco
Province, Argentina). A total of 28 Blue-
fronted Parrot nests were prospected by
climbing trees. To have access to the chamber
of the cavity and nestlings, we opened a
small window on the trunk. Nestlings were
sampled once to remove ectoparasites. We
used a wide host age range (from 20 to 59
days) because nestlings leave the nest at
approximately 60 days of age in order to
establish the age at the first infestation.
Because lice need feathered nestlings to colo-
nize them, we only used those for analysis.
Out of 28 nests, 23 had feathered nestlings.
Average values of the ectoparasitic load were
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used when more that one nestling was sam-
pled at the same nest. Each bird was fumi-
gated during five minutes in a plastic bag
containing cotton soaked in ethyl acetate for
killing ectoparasites. The quantitative sam-
pling method was feather agitation or brush-
ing (Clayton e al. 1992). Moreover, nest
chambers were inspected to find haematoph-
agous arthropods.

For each parasite species obtained by
brushing, the following parameters were
determined: prevalence, abundance, mean
intensity (Margolis e al. 1982, Bush et a/
.1997) and degree of dispersion (evaluated
with the variance/mean ratio and the aggre-
gation index K) (Southwood 1978, Elliot
1983). Data on the degree of dispersion were
fitted to contagious distribution models
(Hudson & Dobson 1997), and analyzed
using the goodness of fit Chi Square test (Zar
1996). The age of hosts at the first infestation
was determined for each parasite species.
Nymph/adult and female/male ratios were
tested using Chi-square test.



RESULTS

Three species of ectoparasites were found by
brushing method: Paragoniocotes heterogenitalis
heterogenitalis, Paragoniocotes semicingnlatus bolivi-
anus and Ornithonyssus bursa Betlese (Acarina:
Macronyssidae), and Tratoma infestans Klug
(Hemiptera: Reduviidae: Triatominae) was
found by nest prospection. The louse and
mite parasitological parameters are showed in
Table 1 and 2, respectively.

Out of 23 nests, 17 were infested (74%). A
single species of parasite (mites or lice) or two
species of parasite (mites + one louse species)
were found on 12 (52%) and 5 (22%) parasit-
ized nestlings, respectively.

Chewing lice. Paragoniocotes h. heterogenitalis was
the most prevalent and abundant ectoparasite.
The maximum number of individuals on a
single nestling was 107. This species showed
an aggregated distribution following a nega-
tive binomial probability distribution () =
2.29;df = 1; P> 0.05). The zero class was the
greatest one (36.4%). Significant differences
were found between parasite sexes (X° =
24.21; df = 1; P < 0.01), 61.4% (n = 464) of
adults being female individuals.

P. 5. bolivianus was the rarest species. The
maximum number of lice on a single nestling
was two. The distribution was aggregated.
Out of two nymph-I1I, one showed a pharade
adult male.

Heteromenopon sp. was not found in the
local population examined.

Haematophagous arthropods. Ornithonyssus bursa., a
blood-eating mite, is a temporary parasite
(Clayton & Moore 1997) absent from host’s
body for varying periods. Therefore, the low
prevalence could be explained by their feeding
cycles. The maximum number of mites on a
single nestling was 193. The distribution was
aggregated. The zero class was the greatest
one (73.9%). A few nymphs and no larvae
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were found. Significant differences were
found between parasite sexes, 97.6% (n =
288) of adults individuals being females. This
is the first record of O. bursa parasitizing this
parrot species.

Triatoma infestans, a blood-sucking bugs
was found on 15% of prospected nests.
Nymphs and adults were found during all par-
rot's breeding petiod. This is the first record
of this bug parasitizing Blue-fronted Parrots.

DISCUSSION

The mean prevalence of some Phthiraptera
Ischnocera has been reported to be high for
several Neotropical bird species (74.4%)
(Clayton et al1992). The prevalence of P. A
heterogenitalis was close to this percentage;
however, the prevalence of P. s. bolivianus was
very low. In many cases, low prevalence is
related to effective preening (Clayton ef al.
1992). The abundance of P. h. beterogenitalis
was higher than that of other louse species
parasitizing parrots, and on P. 5. bolivianus was
lower.

Lice are permanent ectoparasites trans-
fered between parents and their offspring
(Clayton et al. 1992, Clayton & Moore
1997). In this study, vertical transmission of
lice (females, males and nymphal instars
included) seems to take place when the
feather sheaths are open (32-days old). For
Monk Parakeets (Myiopsitta monachus), trans-
mission takes place after acquisition of the full
definitive plumage (25-days old) (Aramburu ez
al. 2003). Cyanoliseus patagonus showed an ear-
lier acquisition. In this study, 32 days (55 % of
nestling period duration) was the eatliest age
at whitch ectoparasites were found on parrot
nestlings.

Adult lice were more abundant than
nymphs. This result is similar to those for P.
meridionals and H. macrurum (Mey et al. 2002)
and the overall proportion reported by
Wheeler & Threlfall (1986) and Clayton ez 4.
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TABLE 2. O. bursa parasitological parameters for two Neotropical parrots’ species. In order to standardize
first infestation age, it was expressed as a percent of nestling period's duration. Data on Monk Parakeets
(Myigpsitta monachus) are from Aramburd ez al. (2003).

Parrot species

Monk Parakeet

Blue-fronted Parrot

Prevalence 48% 21%
Abundance 12.35 £ 25.97 6.26 = 28.72
(0 =52) (n = 28)
Intensity 257 + 32.8! 239 £559
ID (Variance/Mean) 54.65 131.79
K aggregation index 0.151 0.05
First infestation nestling period's 30%' 55%
Female/Male Ratio 9.0 13.9

"Parameters calculated or recalculated from published data.

(1992). Probably, this tendency toward an
adult bias seems to show that vertical trans-
mission takes place in adult lice.

Significant  differences were found
between sexes, showing female-biased in
louse species. Similar results were found on
compared Paragoniocotes species (Mey et al.
2002, Aramburd ef a/ 2003). This female-
biased ratio is common on ischnocerans,
because relatively few males are required to
fertilize all of females in isolated populations
(Clayton e# al. 1992). Populations of ischnoc-
erans on different host individuals are geneti-
cally isolated (Nadler & Hafner 1990), and
they appear to be excellent for the evolution
of female-biased sex ratios.

Sex ratio biased toward females is also
found for O. bursa parasitizing Monk Para-
keets (Aramburu ez a/. 2003).

Further studies are needed to evaluate the
impact of this species on nestling develop-
ment and breeding success. O. bursa had
received attention recently, because of its
effects on Barn Swallows (Hirundo rustica) life
history (timing of reproduction, clutch and
offspring sizes) (Moller 1990, 1991, 1993).
Nevertheless, mite and louse species in this
study showed aggregated distributions. This
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pattern has important consequences for the
dynamics of the Blue-fronted Parrot parasite
system, tending to stabilize parasite-host
interactions (Anderson & May 1978). In
highly aggregated distributions, parasites will
be unable to regulate the host population. K
values less than 1.0 in this study tend to pro-
mote stability within the system (Hudson &
Dobson 1997).

ACKNOWLEDGMENTS

We wish to thank Roman Ruggera, Bérénice
Charpin, Chantal de la Fournicre, and Joaquin
Carrera for their help in fieldwork. We also
thank Marcela Lateschi, Armando Cicchino,
and Diego Carpintero for their collaboration
in the identification of mites, lice, and bugs,
respectively.

REFERENCES

Anderson, R., & R. May. 1978. Regulation and
stability of host-parasite population interac-
tions. I. Regulatory process. . Anim. Ecol. 47:
219-247.

Arambury, R, S. Calvo, M. E. Alzugaray, & A.
Cicchino. 2003. Ectoparasitic load of Monk
Parakeet (Myiopsitta monachus, Psittacidae) nest-



lings. Ornitol. Neotrop. 14: 415—418.

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 sutrvival of
their avian host. Proc. R. Soc. Lond. Ser. B 262:
313-319.

Beissinger, S., & E. Bucher. 1992. Sustainable har-
vesting of parrots for conservation. Pp. 73—
115 7n Beissinger, S., & N. F. R. Snyder (eds.).
New World parrots in crisis. Solutions from
conservation biology. Smithsonian Institution
Press, New York, New York.

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: Margolis ¢7 al. Revisited. ]. Parasi-
tol. 83: 575-583

Cicchino, A., & D. Castro. 1997a. Ischnocera. Pp.
105-124 in Morrone, J., & S. Coscarén (eds.).
Biodiversidad de artrépodos argentinos. Una
perspectiva biotaxonémica. Ediciones Sur, La
Plata, Argentina.

Cicchino, A., & D. Castro. 1997b. Amblycera. Pp.
84-103 in Morrone, J., & S. Coscarén (eds.).
Biodiversidad de artrépodos argentinos. Una
petspectiva biotaxonémica. Ediciones Sur, La
Plata, Argentina.

Clayton, D., R. Gregory, & R. Price. 1992. Compat-
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—pata-
site evolution. General principles and avian
models. Oxford Univ. Press, Oxford, UK.

Collar, N. J. 1997. Family Psittacidae (Parrots). Pp.
280—477 in del Hoyo, J., A. Elliot, & J. Sargatal
(eds.). Handbook of the birds of the world.
Volume 4: Sandgrouse to cuckoos. Lynx Edi-
tions, Barcelona, Spain.

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

SHORT COMMUNICATIONS

Biological Association, Ferry House, UK.

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.

Fernandes—Seixas G. H., & G. de Miranda—
Mourido. 2002. Nesting success and hatching
survival of the Blue-fronted Amazon (Amazona
aestiva) in the Pantanal of Mato Grosso do Sul,
Brazil. J. Field Ornithol. 73: 399-409.

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

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,
UK.

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

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

Juniper, F, & J. Parr. 1998. Parrots. A guide to par-
rots of the wotld. Yale Univ. Press, New Haven,
Connecticut.

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. Rudolstidter nat. hist. Schr., Suppl.
4:99-112.

Meyer de Schauensee, R. 1970. A guide to the birds
of South America. International Livingston
Publishing Company, Wynnewood, Pennsylva-
nia.

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

577



BERKUNSKY ET AL.

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

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

Nadlet, 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.

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

Sauad, J. J., V. Nufiez, J. L. Garrido, S. Mosa, M.
Calzén, & Z. M. Chorolque. 1991. Ambientes
del Loro Hablador Amazona aestiva, Argentina

578

III. Caracteristicas de los arboles nido. Manejo
de Fauna, Publicacién técnica 4: 1-12.

Snyder, N. E R., P. McGowan, J. Gilardi, & A. Gra-
jal. 2000. Patrots. Status sutvey and consetva-
tion action plan 2000-2004. IUCN, Gland,
Switzetland.

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

Wheeler, T., & W. Threlfall. 1986. Observations on
the ectoparasites of some Newfounland passe-
rines (Aves: Passeriformes). Can ]. Zool. 64:
630-636.

Zar, J. 1996. Biostatistical analysis. Prentice Hall,
Upper Saddle River, New Jersey.

Accepted 8 October 2005.



