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Abstract
We have investigated the prevalence of avian haematozoa in Trumpeter ﬁnches at two
localities situated in arid habitats. This study reports the ﬁrst record of infection for this bird
species. Two out of 58 individuals were infected by Leucocytozoon sp. We discuss several
hypotheses accounting for low parasitemia in arid bird species.
r 2003 Elsevier Ltd. All rights reserved.
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1. Introduction
Prevalence and intensity of blood parasites are known to vary in space.
Understanding such variation is important to highlight patterns of host–parasite
associations and coevolution. Despite increasing interest in spatio-temporal
variation in avian blood parasitemias (see, for instance, Bennett et al., 1995; Tella
et al., 1999) the sources of variability are still poorly known. Absence of basic
information on the epidemiology of haematozoa is obviously impeding holistic
studies aimed to obtain overall patterns of rates of parasitism by haematozoa.
Recent work has provided a noticeable amount of studies reporting pathogenicity in
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birds living in natural environments (Clayton and Moore, 1997). However,
information from some types of habitats, like arid areas, is much scarcer than that
available for birds inhabiting other regions, like temperate areas (see, for instance,
M^ller, 1997).
The aim of this study is to investigate the prevalence of avian haematozoa in the
Trumpeter ﬁnch Bucanetes githagineus. This fringillid inhabits deserts and semideserts and breeds in southern Spain, which is in fact the northern border of its range
(Cramp and Perrins, 1994).

2. Materials and method
2.1. Study species
The trumpeter ﬁnch is a fringillid associated with arid habitats and hot climates. A
northward expansion from its breeding grounds in North Africa resulted in
increasing records in southern Spain during the 1960s. Breeding was recorded for the
ﬁrst time in 1971 in Almer!ıa province (south-eastern Spain) (Garc!ıa, 1972; Cramp
and Perrins, 1994). The species should be considered as resident in south-eastern
Spain, with a fraction of the population moving in winter from the breeding grounds
inland to the coast (Manrique, 1993).
2.2. Data collection
Blood was collected from the brachial vein of Trumpeter ﬁnches captured during
the period 15 July to 27 September 2002 in two study areas (Granada and Almer!ıa
provinces, south-eastern Spain) 120 km apart. We sampled 27 adult breeding birds
and 31 juveniles. Adults were sexed (11 males, 15 females, one undetermined)
following Svensson (1992). Unfortunately, we were unable to sex juveniles at this
time of the year. Thirty-four birds (25 adults and nine juveniles) were trapped in
Almer!ıa and 24 birds (two adults and 22 juveniles) in Granada. Blood was smeared
immediately, air dried, and ﬁxed with absolute ethanol. All smears were stained with
Giemsa. A  200 lens was used to look for extra-cellular parasites in one half of each
smear. Intracellular stages of haematozoa were sought at  400 but, in contrast to
the usual method (see, for instance, Merino and Potti, 1995), we scanned the whole
smear following the recommendations of Cooper and Anwar (2001). The oil
immersion objective was used when a possible parasite was sought at  400.

3. Results
Only an adult female trapped in Almer!ıa and a juvenile captured in Granada
province were infested, prevalence being therefore very low (two out of 58
individuals, which represents 3.45% of the sample). In both cases the haematozoa
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found was Leucocytozoon sp. and the intensity of infection was extremely low (o1/
10,000 erythrocytes).

4. Discussion
To our knowledge there is just one previous work that has searched for blood
parasites in this species. Yakunin and Zhazyltaev (1977) reported no blood parasites
in Trumpeter ﬁnches captured in Kazakhstan, at the easternmost limit of the species
distribution. Therefore, this study reports the ﬁrst record of haematozoa parasitizing
Trumpeter ﬁnches. We did not identify the parasite to the species level but three
Leucocytozoon species (L. dutoiti, L. majoris and L. dubreuilli) have been recorded
infesting passerines, all of them with low host speciﬁcity (Bennett et al., 1982;
Valkiunas, 1997).
Cooper and Anwar (2001) warned against negative ﬁndings during parasitological
examination of blood of birds. In contrast to the common method (e.g. Merino and
Potti, 1995) we examined the whole surface of the smears and therefore we are
conﬁdent of the low prevalence found in this study.
Our ﬁnding agrees with others reporting absence or low prevalence of blood
parasites in arid regions for a variety of bird species (see, for instance, Bennett et al.,
1992; Little and Earle! , 1995; Tella et al., 1999). This seems to be also true for
ectoparasites (see Moyer et al., 2002), what suggests that a low parasite pressure in
arid areas can be a general trend.
Various hypotheses may account for the lack of avian haematozoa either in species
or sites: (i) insufﬁcient time for the co-evolution of host, vectors and parasite to have
occurred (Earle! and Underhill, 1993), (ii) birds inhabiting arid habitats may have a
natural resistance to blood parasites or, the other way round, species with poor
immunocompetence may be selected for, or limited to, open habitats in which the
prevalence of haematozoa is low (Tella et al., 1999), (iii) absence of suitable vectors
in some habitats (Earle! and Underhill, 1993; Merino et al., 1997), (iv) low density of
.
the host could account for absence of parasitemia (Rytkonen
et al., 1996).
Testing hypotheses (i) and (ii) would require a considerable amount of
information on many host and parasite species from arid areas. Unfortunately,
such information is very limited to date. The third hypothesis is being favoured by
recent studies. Abiotic factors can cause substantial variation in parasite pressure
among host populations (Tella et al., 1999; Moyer et al., 2002). Bennett et al. (1995)
showed the role of ecologically diverse conditions in determining the composition,
transmission and prevalence of a blood parasite fauna, presumably through their
effect on vector composition and population density. Recently, Sol et al. (2000)
found that geographical prevalence of Haemoproteus columbae in feral pigeons
Columba livia was actually due to differences in vector exposure. The absence of
suitable habitat for vectors of common avian haematozoa in harsh environments like
arid areas and polar regions (Laird, 1961; Merino et al., 1997) has been suggested as
the reason for absence of parasitemia in those areas. Common vectors of
Leucocytozoon spp. are black ﬂies (Family: Simulidae), which require clean, ﬂowing
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water for breeding (Little and Earle! , 1995). These requirements are difﬁcult to
accomplish in arid and semi-arid environments. Finally, it seems to us that low
density of the host is unlikely to be the reason of the low parasitemia found in our
Trumpeter ﬁnch population as breeding density in our area can be high and pairs
usually nest short distances apart (Cramp and Perrins, 1994; pers. obs.).
We suggest that, in order to discern between the hypotheses explaining absence of
parasitemia in arid habitats, sampling for haematozoa of other species typical of this
habitat is needed.
Since this is the ﬁrst record of infection for Trumpeter ﬁnches, infected samples
were deposited in the collection of the Museo Nacional de Ciencias Naturales
(Madrid, Spain) (reference numbers MNCN 35.01/9 and MNCN 35.01/10).
! Benzal and Lorenzo Garc!ıa for help during ﬁeldwork and
We are grateful to Jesus
valuable suggestions. We also thank Jose Manuel Martinez Maldonado for his kind
help in locating and trapping ﬁnches in Granada province. Two anonymous referees
contributed to improve the manuscript. This work has been supported by Project
No. REN 2002-00169 of Ministerio de Ciencia y Tecnolog!ıa and gently sponsored by
Honda-Alvisa S.L.

References
Bennett, G.F., Whiteway, M., Woodworth-Lynas, C., 1982. A host–parasite catalogue of avian
haematozoa. Occasional papers in Biology Series No. 5. Memorial University of Newfoundland, St.
John’s, Newfoundland, Canada, 240pp.
Bennett, G.F., Earl!e, R.A., Du Toit, H., Huchzermeyer, F.W., 1992. A host–parasite catalogue of the
haematoza of the sub-saharan birds. Onderstepoort Journal of Veterinary Research 59, 1–7.
Bennett, G.F., Squiresparsons, D., Siikamaki, P., Huhta, E., Allander, K., Hillstrom, L., 1995. A
comparison of the blood parasites of 3 Fenno-Scandian populations of the pied ﬂycatcher Ficedula
hypoleuca. Journal of Avian Biology 26, 33–38.
Clayton, D.H., Moore, J., 1997. Host–Parasite Evolution. General Principles and Avian Models. Oxford
University Press, Oxford, 473pp.
Cooper, J.E., Anwar, M.A., 2001. Blood parasites of birds: a plea for more cautious terminology. Ibis 143,
149–150.
Cramp, S., Perrins, C.M., (Eds.), 1994. The Birds of the Western Palearctic, Vol. VIII. Academic Press,
Oxford, 894pp.
Earl!e, R.A., Underhill, L.G., 1993. Absence of haematozoa in some charadriiformes breeding in the
Taimyr Peninsula, Russia. Ardea 81, 21–24.
! veriﬁcada de Rhodopechys githaginea en el suroeste de Europa.
Garc!ıa, L., 1972. Primera nidiﬁcacion
Ardeola 16, 215–222.
Laird, M., 1961. A lack of avian and mammalian haematoza in the Antarctic and Canadian Arctic.
Canadian Journal of Zoology 39, 209–213.
Little, R.M., Earl!e, R.A., 1995. Sandgrouse (Pterocleidae) and sociable weavers Philetarius socius lack
avian haematozoa in semi-arid regions of South Africa. Journal of Arid Environments 30, 367–370.
Manrique, J., 1993. Las Aves de Almer!ıa. Instituto de Estudios Almerienses, Almer!ıa, 125pp.
Merino, S., Potti, J., 1995. High prevalence of hematozoa of a passerine species, the pied ﬂycatcher
(Ficedula hypoleuca). Auk 112, 1041–1043.
Merino, S., Barbosa, A., Moreno, J., Potti, J., 1997. Absence of haematoza in a wild chinstrap penguin
Pygoscelis antarctica population. Polar Biology 18, 227–228.

ARTICLE IN PRESS
F. Valera et al. / Journal of Arid Environments 55 (2003) 209–213

213

M^ller, A.P., 1997. Parasitism and the evolution of host life history. In: Clayton, D.H., Moore, J. (Eds.),
Host–Parasite Evolution. General Principles and Avian Models. Oxford University Press, Oxford,
473pp.
Moyer, B.R., Drown, D.M., Clayton, D.H., 2002. Low humidity reduces ectoparasite pressure:
implications for host life history evolution. Oikos 97, 223–228.
.
Rytkonen,
S., Ilom.aki, K., Orell, M., Welling, P., 1996. Absence of blood parasites in willow tits Parus
montanus in northern Finland. Journal of Avian Biology 27, 173–174.
Sol, D., Jovani, R., Torres, J., 2000. Geographical variation in blood parasites in feral pigeons: the role of
vectors. Ecography 23, 307–314.
Svensson, L., 1992. Identiﬁcation Guide to European Passerines. Svensson, Stockholm, 368pp.
! A., Don!azar, J.A., Hiraldo, F., 1999. Habitat, world
Tella, J.L., Blanco, G., Forero, M.G., Gajon,
geographic range, and embryonic development of hosts explain the prevalence of avian hematozoa
at small spatial and phylogenetic scales. Proceedings of the National Academy of Sciences USA 96,
1785–1789.
Valkiunas, G., 1997. Bird haemosporida. Acta Zoologica Lituanica, Vols. 3–5. Institute of Ecology,
Vilnius, 608pp (in Russian).
Yakunin, M.P., Zhazyltaev, T.A., 1977. Parazitofauna krovi dikikh i domashnikh ptits Kazakhstane
(in Russian). Trudy Institute of Zoology Akademii Nauk Kazahkstane SSR 37, 124–148.

