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Abstract: A total of 1650 birds of 56 species representing 21 families (primarily
Passeriformes), was examined for blood parasites in the Lorraine region of France.
Only 120 (7.3%) birds were infected, with members of the Paridae, Sylviidae and
Turdidae the most frequently parasitized. Haemoproteids were the most commonly

encountered parasites followed by the leucocytozoids. Other avian hematozoon
genera were uncommon. Prevalence of parasitism was closely similar each year over
a three-year period. Immature birds were first noted to be infected with Leucocytozoon

in mid-June, suggesting transmission in late May to early June. Haemoproteids were
first noted in immature birds in early July, suggesting transmission in mid-June. A
review of the literature indicates that the prevalence of parasitism by avian blood
parasites has decreased in western Europe since the turn of the century and is
currently much lower than the prevalence encountered in Scandinavia, central
Russia and eastern North America.

INTRODUCTION
Most of the pioneering studies on avian

blood parasites were carried out by Euro-
pean workers such as Franca,’6
Franchini,’7 Leger’9 and Woodcock3#{176} at
the turn of the century in France,
England and the Iberian peninsula. By
the end of World War I, few studies on
avian blood parasites were conducted in
western Europe and the number of
studies declined even further in the inter-
val between the two world wars and has
remained low until the present. Curious-
ly, however, workers from western Euro-

pean countries were exceptionally active
in pursuing such studies in the outposts
of their respective empires. Paradoxical-
ly, therefore, the birth place of avian
haemoparasitology has had the least
amount of study in this field directed
towards it.

The more recent studies on avian blood
parasites in western Europe (over the
past two decades) suggests that there has
been a drop in the prevalence of parasites
in the indigenous avifauna. Over the
past 100 years, western Europe has ex-
perienced major environmental changes
resulting from extensive industrializa-
tion, the upheaval from two major wars

and intensive agricultural practices. It
could be postulated that significant
changes in blood parasite prevalence
would occur through the interaction of

lowered avian and vector populations,
populations reduced through loss of
suitable breeding habitat. However, no
continuous sampling of the avian pop-
ulation for their blood parasite burden is
available so such a postulate cannot be

confirmed. In 1977, one of us (JB) in-
itiated a long term study to examine the
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avian community for their hematozoan

parasites in the Lorraine region about
Nancy. This report summarizes this
study and compares the results with
those published previously in western
Europe in an effort to determine the
change in prevalences of these blood
parasites over the past 80 years.

MATERIALS AND METHODS

Birds were captured, aged, sexed and
ringed for future identification in various

areas of the Lorraine region of France-
specifically, in the Departments of
Meurthe-et-Moselle and the Meuse, near
the towns of Nancy, Metz, Commercy,
Arraincourt and Broussey. The towns

are about 50 km from each other and
have similar topography, ecology and
climates. Blood smears were taken at the
time of capture and were air-dried, fixed

in 100% methanol or ethanol, stained

with Giemsa’s stain and sent to the
International Reference Centre for
Avian Haematozoa for examination.
Accession numbers for these slides are as
follows: 64245-64593; 67642-67818; 68007-

68664; 68976-69292; 77222-77436.

RESULTS AND DISCUSSION

A total of 1650 birds of 56 species

(mainly Passeriformes), representing 21
families, was examined for blood
parasites over the period 1977-1980. Only
120 birds (7.3%), representing 25 species
of 10 families, were infected with
hematozoa, with species of the Paridae

(8.4%), Sylviidae (14.4%) and Turdidae
(10.2%) the most frequently parasitized
(Table 1). Sylvia atricapilla (41.7%),
Emberiza citrinella (27.3%) and Turdus

merula (21.6%) were the most frequently
parasitized species. Species of
Haemoproteus (3.9%) were the most com-
monly encountered parasites, followed
by Leucocytozoon (1.8%), Trypanosoma

(0.9%), Plasmodium (0.8%), Atoxoplasma
(0.2%) and microfilaria (0.1%).
Haemoproteids encountered were
Haemoproteus fringilla�brizivora in the

Fringillidae, Motacihidae, Muscica-
pidae, Ploceidae and Sylviidae;
Haemoproteus majoris in the Paridae;
Haemoproteus lanii in the Laniidae;
Haemoproteus prognei in the Hirun-
dinidae and Haemoproteus fallisi in the
Turdidae. The leucocytozoids included
Leucocytozoon fringillinarum in the
fringillids, parids and sylviids; Leuco-

cytozoon hirundinis in the Hirundinidae;
Leucocytozoon majoris in the Paridae
and Leucocytozoon dubreuili in the Tur-
didae. All trypanosomes seen were
morphologically consistent with
Trypanosoma avium. The species of
Plasmodium encountered were P. polare

in Emberiza citrinella and Parus

atricapillus; P. cat hemerium in
Phoenicurus phoenicurus and P.

vaughani in Parus atricapillus, P.

caeruleus, P. major, Acrocephalus scir-
paceus, Phylloscopus collybita, Turdus

merula and T. philomelos. The
Atoxoplasma and microfilaria were not
further identified. Most infections were
of a low intensity suggesting a chronic,
rather than fulminating, phase of
parasitism.

The overall prevalence of parasitism
was remarkably stable over the period
1978-1980 (Table 2). The prevalence of the
individual parasite genera was more
variable but only once exceeded 4%. The
highest prevalence of blood parasites
was encountered in September (Table 3)
when 10% of the birds were infected. This
month also coincided with the period
when the largest sample size was ob-
tained. The first immaturebirds showing
infections with Leucocytozoon were
taken in mid-June, suggesting that they
had acquired their infections in late May
to early June - a timing consistent with
observations in North America.’4”5 This

timing allows for a week of prepatent
infection together with a week of develop-
ment in the vectors. Presumably this also
means that the simuliid vectors in this
region were active from mid-May to mid-
June. The earliest records for immature
birds infected with Haemop rot eus was in
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TABLE 2. Prevalence of avian haematozoa in birds
the period 1977-80.

near Nancy, France during

Total birds
Year examined infected H. L. M. P. T. A.

1977 7 0

1978 988 75 32
Percent

infected 7.6 2.8

28

3.2

2 8

0.8 0.7

7 2

0.7 0.2

1979 454 29 18
Percent

infected 6.4 4.0

1

0.2

1

0.2

8 1

1.8 0.2

1980 201 16 15
Percent

infected 8.0 7.5

1

0.5

TABLE 3. Prevalence of species of Haemo
Plasmodium (P) by month in some birds ne
in parentheses.

proteus (H
ar Nancy,

), Leucocytozoon (L) and
France. Percent infections

Total birds
Month examined infected H. L. P.

January 98 1 (1.0) 1 (1.0)
February 27 0
March 31 0
April 20 1 (5.0) 1 (5.0)

*May 9 1(11.1)
8June 163 8 (4.9) 2 (1.2) 4 (2.5)
5July 283 18 (6.4) 8 (2.8) 4 (1.4) 1 (0.4)
5August 275 21(7.6) 14 (5.1) 4 (1.5) 3 (1.1)
8September 598 61(10.2) 36 (6.0) 12 (2.0) 6 (1.0)
*October 88 8 (9.1) 3 (3.4) 8 (9.1)

November 20 0
December 36 1 (2.8) 1 (2.8)

8Total infections include infections of microfilaria, Trypanosoma and Atoxoplasma

not listed in the table.

early July, suggesting transmission oc-
curred some two to three weeks earlier in
mid-June, again a time consistent with
observations in North America in
regions at approximately the same
latitudes. Again, presumably the
ceratopogonid vectors were active
throughout June. Plasmodium vaughani
was first recorded in an immature bird in
late July, again a pattern remarkably
similar to that observed in the Tin-
tamirre marshes in North America.28
Presumably a late-summer mosquito is

the vector in this region.

The early records of prevalence of
blood parasites in western Europe are
fragmentary, based on small samples

and usually directed towards a specific
blood protozoan. Consequently, it is dif-
ficult to obtain a realistic overview of the
situation. Additionally, it is difficult to
compare in a statistical manner,
prevalence of parasites in a broad range
of bird species sampled in different
ecological systems at different times of
the year. This is particularly true when it
appears that certain bird groups are
more (or less) prone to parasitism (for
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Mlle. Marie-Jos#{233} Vautravers assisted in the preparation of the blood smears prior to
their shipment to the International Reference Centre for Avian Haematozoa. Mr.

whatever reason) than others. i8,2i

However, most avian blood parasite sur-

veys in western Europe include the same
species of passeriforms, and most are

taken during the summer period, thus
presenting a certain commonality in

sampling which permits, in the broadest
sense, a comparative analysis - an
analysis which illustrates a trend.

In 1907 Bettencourt and Franca7
recorded an 8% prevalence of

trypanosomes in 551 birds in Portugal,

and Franca’6 in 1912, recorded 61.4% of
44 birds as harboring an assortment of
hematozoa in the same country. Leger’9
in 1917 reported Leucocytozoon in 21 of
27 corvids obtained from the vicinity of

Reims, France, a region close to the
present study sites. Coles,’#{176}Petri&7 and
Woodcock3#{176} together recorded
trypanosomes in 29 of 114 birds exam-
ined in Britain. Franchini’7 noted a
52.7% prevalence of blood parasites in
186 Italian birds in 1924. These results,
while far from being conclusive, indicate

a fairly high prevalence of blood
parasites, especially trypanosomes, in

the wild bird fauna. Ten years later,
Orbaneja Aguero2#{176}noted blood parasites
in 25.2% of 272 birds in Spain. In 1946

and 1947, Covaleda Ortega and Gallego
Berenguer”2 noted only 23 infected
birds among the 295 examined in the
same country. In the period 1954-1970,
Baker i,2,3 summarized examinations in
England and noted that only 216 of 2490

birds (8.7%) were infected. Bennett et al.’
found only 4 of 156 to harbor hematozoa
in the Cambridge area of England and
Peirce and Cooper22 and Peirce and
Mead’3’24’25’26 in the period 1976-1980,
found only 283 infected birds of 2020
examined (14.0%). Garnham (in Baker3)

did not fmd a single Plasmodium

infection in 835 birds. These records

Acknowledgements

clearly suggest that the prevalence of

blood parasites in western European
birds has decreased over the past 70-80
years. The results of the present study are
well within the prevalence levels noted
by recent European workers and confirm

the opinion that blood parasites are now
uncommon in the western European
avifauna. This is in sharp contrast to the

observations of Borg,8’9 Wingstrand29
and Eide et al.’3 in Sweden and Norway,
where prevalence levels of 67%, 53% and
70%, respectively, were recorded. These
Scandinavian figures are in agreement
with those reported by Bennett et al.4 for

birds in Newfoundland and by Greiner et
al.’8 for the prevalence of avian
hematozoa in North America, especially
eastern Canada, and are also similar to

figures reported by Yakunin and
Zhazyltaev3’ for birds from the central
USSR. The reason for the much higher
prevalence levels in Scandinavia, Russia
and eastern North America are difficult
to define and are undoubtedly influenced
by a number of factors. However, it is true
that most of the surveys in these coun-
tries are conducted in areas where there

are considerable tracts of untrammelled
wilderness and a natural host
population-vector population interaction
occurs. Possibly the decline in the
prevalence of blood parasites in western
European birds is associated with the
loss of natural biotypes through the
intensive agricultural practices and high
degree of industrialization associated

with Europe over the past century. Such
loss of extensive areas of natural
habitats could operate to lower pop-
ulations of both hosts and vectors to a
level where the required degree of host-
vector-parasite interaction is no longer
possible and the previously higher
transmission rates are no longer
operative.
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