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Birds in the Tribec and HronskS Inovec
Mountains as Hosts of Ticks

0. FERIANC 1 & M. LICHARD2

Birds play an important role in the ecology of ticks in the Tribec and Hronskj Inovec
Mountains. Although the population density of birds is relatively constant (in comparison
with that ofmammals), the number ofspecies present and the relative importance of each
change with the seasons. In spring the probability of birds becoming infected by ticks is
fairly low and the phoretic relations between birds and ticks are less important then than
at other times of the year. During summer and autumn the activity of birds increases and
during these periods they spread ticks both to neighbouring and to more distant biotopes.
The stability of the bird population and the great mobility ofbirds lead to the establishment
of durable tick stands and a fairly uniform tick density on suitable biotopes.

While examining the ecology of ticks in the Tribec
and Hronskf Inovec Mountains between October
1958 and October 1964, we also studied the ecology
of birds and their importance as hosts of ticks. We
evaluated the relationships between ticks and birds
in the spring, summer and autumn seasons. On
the basis of our observations and parasitological
analyses, it is clear that, within the territory studied,
birds (as well as some reptiles and small mammals)
are an important source of blood, particularly for
tick larvae.

MATERIALS AND METHODS

Material for the evaluation of the relations
between ticks and birds was collected during tick
ecology studies in the Tribec and Hronsky Inovec
Mountains region.3 The area was investigated in all
seasons of the year. For tick-infestation studies the
birds were caught by netting, shooting or catching
weakly flying fledglings. To complete the study data
from the literature (Nosek & Aehiek, 1962) were
incorporated. Altogether 424 birds, belonging to
44 species, were examined for the presence of ticks.
At several places the movements and behaviour of
birds were systematically observed.
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RESULTS

The character of the relations between birds and
ticks in different seasons of the year has been
evaluated in terms of the trophic, topic and phoretic
relationships.4

Spring aspect

In early spring the birds are found more frequently
on the ground and in bushy undergrowths than in
the leafless tree crowns. At this time there is relatively
little food for them. The number of species is larger
than in any other season.
Of the vernal species, which have great importance

as hosts of ticks, the following are of interest:
members of the Turdidae family: Turdus philomelos,
T. pilaris, T. viscivorus and T. iliacus, which are
present in large numbers, visiting the borders of
pastures and forests, where they search for food on
the ground. Turdus merula occur in smaller numbers,
but still in a relatively high density. During their
foraging, these birds come into contact with the
nymphs of the Ixodes ricinus tick, which are active
at this time.

4Trophic (Gk trophe, nourishment)-concerned with
nutrition, e.g., the relationship between the parasite and
the host.

Topic (Gk topos, place)-e.g., the relationships between
the vector or host and the environment (biotope).

Phoretic (Gk phero, transfer)-e.g., the relationships
concerned with transmission or transferability in a_bio-
coenotic sense.
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Equally dense are the populations of Erithacus
rubecula, a significant tick host, which migrates just
at this time.
Among the species that winter in Czechoslovakia,

Garrulus glandarius (Corvidae) is interesting from
the ecological point of view because of its roaming
during autumn and winter. Jays, especially in au-
tumn, but also in spring, are often seen searching
for food on the earth at the edge of forests and in
similar places, where they come into contact with
ticks. Magpies (Pica pica) behave similarly, but to a
lesser extent.
At this time Fringilla coelebs (Fringillidae) is

unusually abundant. This bird is a nesting species
and often searches for food in environments infested
with ticks. Other members of this family-Cocco-
thraustes coccothraustes, Pyrrhula pyrrhula, Chloris
chloris, Serinus serinus and Carduelis carduelis-
also feed on seeds on the earth and all these species
nest in Czechoslovakia during the summer. Fringilla
montifringilla visits this region more frequently
during autumn. Of the Emberizidae family, mention
should be made of Emberiza citrinella, which both
ecologically and numerically is an important tick
host (Rosicky & Balat, 1954).
The representatives of the Paridae family, which

normally search for food in tree crowns and less
often in bushes, often descend for food (insects and
seeds) to the earth. Parus major and P. palustris are
particularly important; P. caeruleus appears fairly
frequently in the region, but P. cristatus and P. ater
are more rare.
During the spring many bark-haunting birds are

trophically bound to the earth. They include Den-
drocopos major, Sitta europaea, Certhia familiaris
and Picus viridis.
Anthus trivialis in spring also searches for food

and nesting places in localities infested with ticks.
According to our experience, in the vernal activity

period of Ixodes ricinus imagos and nymphs, and of
Haemaphysalis inermis and Haemaphysalis punctata
imagos, woodcocks (Scolopax rusticola) are present
in large numbers in environments infested with
ticks. Forestal Galliformes, e.g., pheasants (Phasia-
nus colchicus) and hazel hen (Tretrastes bonasia), are
looking for nesting places in bushes, thickets and
similar places during this period; they are found in
places where active ticks are abundant.
During the spring the vegetation in the Tribec

region is characterized by ephemeral herbaceous
plants. From the larval stage, first of all the nymphs
of I. ricinus that had metamorphosed during the

preceding spring or summer appear on birds.' In
one case in March we observed L arboricola larvae
on Certhia familiaris. Imagos of I. ricinus, Haema-
physalis inermis, H. punctata and Dermacentor mar-
ginatus, which are active in the spring, have not been
found on the birds. In the Tribec region the pos-
sibility that these imagos feed on the big Galliformes
cannot be excluded.
As the weather gets warmer, the number of active

L. ricinus nymphs increases. Larvae of L ricinus have
been found on birds only towards the end of spring,
in May. The population density of active ticks, which
may infest birds in their intensive migration period,
is still relatively low. This is in keeping with the
character of the vegetation. The slightly humid places
with luxuriant vegetation favour the development
and survival of ticks. The islets of ephemeral plants
provide suitable conditions for small rodents. These
places are also often visited by grazing animals, but
birds usually feed in places without a dense herba-
ceous undergrowth. The probability of birds be-
coming infected during this period is therefore
fairly low and the phoretic relations between ticks
and birds are not as important as at other times of
the year.

Summer aspect
The bird population in summer differs from that

in spring both qualitatively and quantitatively. Only
the nesting species remain. However, because the
fledglings now leave the nests, the density signifi-
cantly increases. In the nesting period the movement
of birds is limited; activity increases in order to feed
the young and because of the increasing length of
day. On hot summer days the birds visit watering
and bathing places frequently.
The herbaceous vegetation is now very abundant

and many birds are searching for food for their
young among its lowest layers. The numbers and
activity of L ricinus larvae and nymphs are at their
highest at the beginning of summer. In addition, at
this time Haemaphysalis concinna larvae and nymphs
are parasitizing the birds. Birds nesting on the earth
and fledglings hiding among the undergrowth, where
they are fed by old birds for some days after leaving
the nest, become very heavily infested by ticks; in
several places we observed young, weakly flying or
wounded birds that were heavily infested. For
instance, a young yellowhammer (Emberiza citrinella)
that had already learned to fly had 79 larvae and

1 See the paper by Nosek, Lichard & Sztankay, this
Supplement, page 49.
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47 nymphs of I. ricinus and H. concinna on it; a
young hawfinch (Coccothraustes coccothraustes)
had 36 larvae and 82 nymphs of L ricinus; and a
golden oriole (Oriolus oriolus) female, wounded
on the wing, had 8 larvae and 11 nymphs of I. ricinus
and one H. concinna nymph in the middle of June.
The adult birds of the last-named species are usually
free from ticks or only mildly infested.

Birds come into contact with tick larvae not only
during the search for food, but also at watering and
bathing places. Forest birds search for water at the
game wallows, where, even in dry periods, active
ticks are abundant. The importance of individual
bird species as hosts of ticks during the summer
is shown in the accompanying table, where the
character of their contact with the environment
infested by ticks is described.

Fifty-three bird species were shown either to be
definitely infested with ticks or, because of having
been observed several times in heavily infested
environments, to be probably infested. Tetrastes
bonasia (6) 1 and Scolopax rusticola (8) are infested
with ticks particularly during their nesting period,
at remote, hidden sites which also serve as resting
places of big game. These places are rich in ticks.

Infestation was directly verified on 44 species.
The most heavily infested were: Phasianus colchicus
(7), Erithacus rubecula (22), Luscinia megarhynchos
(23), Turdus merula (24), Parus major (37), Sitta
europaea (38), Emberiza citrinella (41) and Fringilla
coelebs (42). All these species live in dense bushes
and borders, and later in other parts of the forest.
All of them often descend to the earth. One inter-
esting feature is the infestation ofAlaudaarvensis (17).
One subadult individual had 12 I. ricinus nymphs;
this may be explained by the fact that, where the
bird was shot, the field biotope changed to forest.

In the column headed " Type of nesting " in the
accompanying table, the species are shown accord-
ing to whether they nest on or above the ground.
Only in exceptional cases, e.g., Phylloscopus species
(30-32), does a species nest both on and above the
ground. In the column dealing with the infestation
of young birds, the letter P indicates that the young
were observed in environments infested with ticks;
we assume that birds living in the hollows of trees
may be infested with L arboricola and that predators
are infested by ticks transported to the nest on the
prey.

1 Numbers in parentheses refer to the relevant row
in the table.

Autumn aspect

In autumn, in addition to the nesting population,
there are the passage migrants drawn from foreign
populations of various species that also live in
Czechoslovakia. The second peak incidence of
L ricinus instars also occurs during autumn, i.e.,
during the period when the movement of birds is
most marked, not only because of the transients and
migrants, but also because of local movements of
the bird population from one biotope to another,
of trophically motivated premigratory roaming and
of the forming of post-nesting flocks.
During this period the birds are moulting, which

disturbs the compactness and surface smoothness
of their feather coverage and leads to a more quiet
and concealed life, manifesting itself in the more
frequent descent of the birds to the herbaceous floor.
Infestation by ticks is thus facilitated, both by the
greater frequency of contact and by the increased
possibility for the ticks to catch on to, and penetrate
through, the defective feather layer.

Thus, with regard to the relation between ticks
and birds, the nesting period is important for the
ticks from the trophic point of view; during the
autumn the phoretic relationship (Balat & Rosicky,
1954) appears more important. The birds transfer
the tick larvae to neighbouring and more distant
biotopes.
The species whose activity appears to be parti-

cularly significant in autumn are: Troglodytes tro-
glodytes (20), Erithacus rubecula (22), Turdus pilaris,2
T. merula (24), T. philomelos (25), Phylloscopus
collybita (31), Parus palustris (34), P. caeruleus (36),
P. major (37), Sitta europaea (38), Fringilla coelebs
(42), F. montifringilla,2 Coccothraustes coccothraustes
(46), Sturnus vulgaris (49) and Garrulus glandarius.2
All these species visit infested biotopes in this
period and very often stay on the ground, where the
probability of infestation with ticks is greatest.

CONCLUSION

The population density of birds, which are hosts
of ticks, is constant in comparison with that of
mammals. The stability of bird populations and
their great mobility (chiefly in the post-nesting
period) ensure durable stands and more or less
uniform spreading of ticks on suitable biotopes.

' These birds appear in Czechoslovakia only in late
autumn and winter as migrants and are therefore omitted
from the table, which deals with infestation in summer.
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TOPIC AND TROPHIC RELATIONSHIPS OF BIRDS TO THE ENVIRONMENT AND TO TICKS
IN THE REGION STUDIED

PoouIa- Infesta- Contact Infestation of adult birds with

(Pera Ia infesta- of adult _ ______ _ _de_r|No. Species idensity habtits tono binfested Ix Haema- Haema-(per yobirdsg envestnd xodes

physalls physalls Ixodes10.0 ha) mids entCon riclnus COlill ucaaarboricola
I Aqulla pomarina I A N T (+) (+) _
2 Buteo buteo 3 A N T + (+) (+)

3 Acclpiter nlsus 3 A P T (+) (+) _
4 Accipiter gentilis 2 A P T (+) (+) _
5 Pernis apivorus 2 A P R (+) (+) -
6 Tetrastes bonasla 10 G R (+) (+) _
7 Phasianus colhicus 30140 G R + + (+)

8 Scolopax rusticola 4 G I R + + +
9 Streptopelia decaocto 28 A N T + _ _
10 Cuculus canorus 19 A N T (+) (+) _
11 Caprimulgus europaeus 14 G I N (+) (+) _
12 Coracias garrulus 5 A P T _ _ (+)

13 Jynx torquilla 16 A P R + (+) M(+)
14 Picus viridis 10 A N R (+) M_ (+)

15 Dendrocopos major 48 A N T + (+) M(+)
16 Dendrocopos medlus 4 A P T + (+) _ (+)

17 Alauda arvensis 80 G N N + _ _
18 Anthus trivialis 48 G I R + + (+)

19 Lanius collurlo 42 A N R + + (+)

20 Troglodytes troglodytes 8 A P R + (+)M
21 Phoenkcurus phoenlcurus 18 A I R + (+)M +
22 Erithacus rubecula 30 GA I R + + _
23 Luscinia megarhynchos 40 GA I R + + (+)

24 Turdus merula 58 A R + + +
25 Turdus philomelos 42 A R + + _
26 Turdus viscivorus 4 A I R + (+)M
27 Sylvia bocrn 9 A N T + (+)M
28 Sylvia atricapilla 36 A N T + (+)M
29 Sylvia communis 42 A N T + (+)M
30 Phylloscopus trochilus 32 G(A) I T + M++(
31 Phylloscopus collyblta 48 G(A) I T (+) (+M) _
32 Phylloscopus sibilatrix 34 G(A) I T + (+) _
33 Ficedula albicollis 7 A P T + (+) _ +
34 Parus palustris 40 A P T + (+) M(+)
35 Parus cristatus 12 A P T _ _ _ +
36 Parus caeruleus 30 A P T + + _ +
37 Parus major 120 A P T + + _ +
38 Sitta europaea 138 A P T + + _ +

39 Certhia famillarls 12 A P T _ _ +
40 Emberiza calandra 36 G R + (+ (+)M
41 Emberiza citfrnella 148 G R + + +
42 Fringilla coelebs 182 A R + + _
43 Carduelis chlorJs 42 A N T + _ _
44 Carduelis carduells 46 A N T + (+) _
45 Serinus serinus 25 A N T + _ _
46 Coccothraustes coccothraustes 52 A I R + + (+)

47 Passer domesticus 62 A N T + + _
48 Passer montanus 102 A P T + + M(+)
49 Sturnus vulgarls 30 A P T + + (+) +
50 Oriolus oriolus 94 A N N +__
51 Pica pica 30 A N T + +

(+)

52 Corvus monedula 6 A P T + _ _ (+)
53 Corvus cornix 6 A N T + (+)

a A = nest above the ground; G = nest on the ground; AG nest either above or on the ground.

b I = deflnitely infested; P - possibly infested (observed in environments infested with ticks); N = not Infested.
c R = regular contact between birds and Infested environment; T = temporary contact; N = no contact.
d + = deflnitely Infested; (+) - probably Infested (observed several times In heavily infested environments); -= not Infested.
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Some bird species with higher population den-
sities in certain places when the population of tick
larvae is at its highest may participate in creating
sites with high tick densities. These include Phasia-
nus colchicus (7), Erithacus rubecula (22), Turdus
merula (24), T. philomelos (25), Parus major (37),
Emberiza citrinella (41), Fringilla coelebs (42)
and Garrulus glandarius.

In the tick parasitism of birds in the Tribec and
Hronskf Inovec Mountains, seasonal dynamics
can be observed. In the TribeW Mountains the first
Ixodes arboricola larvae were found on Certhia
familiaris in March. In April we observed the first
L ricinus nymphs and in late spring larvae of this
species were found. In the first half of summer the
infestation of birds by L ricinus larvae and nymphs

reached its maximum and in some localities nymphs
and larvae of Haemaphysalis concinna also appeared
on birds in large numbers. Later, and less frequently,
larvae of H. punctata were found on birds. In dry
summer periods infestation with I. ricinus decreased
and after a second rise in autumn it remained un-
changed until the end of October, when the last
nymphs of this species were found on jays (Garrulus
glandarius).
With regard to the structure of the natural focus

from the biocoenotic point of view, during the nesting
and post-nesting period the trophic relationship
between birds and ticks is significant, whereas during
the autumn, because of the increased movement
of birds, the phoretic relationship is the more
important.

RISUMIM

Les oiseaux jouent un role important dans l'ecologie
des tiques dans les Monts Tribec et Hronskf Inovec,
Tchecoslovaquie. La densite de leur population totale est
relativement constante en comparaison de celle des
mammifAres, mais le nombre des esp6ces presentes et
l'importance relative de chacune d'entre elles varient
selon la saison. La grande mobilit6 des oiseaux assure une
dispersion plus ou moms constante des tiques vers les
biotopes qui leur conviennent.
Le parasitisme par les tiques presente une dynamique

saisonniere. Au printemps, les oiseaux ont tres peu de
chance d'Wre infestes et leurs relations phoretiques avec
les tiques sont moins importantes qu'L tout autre moment

de l'ann6e. Au cours de l'ete (surtout aprbs la p,riode des
nids) et de I'automne, leur activit6 s'accrott et ils disper-
sent les tiques dans le voisinage et vers des biotopes plus
eloignes.

Les auteurs citent un tres grand nombre d'espbces
d'oiseaux dont le parasitisme est particuli6rement impor-
tant et les dates auxquelles apparaissent sur certaines
d'entre elles les larves, les nymphes et les adultes de
diverses tiques.
Ces relations oiseaux-tiques assurent une certaine

constance des populations de tiques et une densite rela-
tivement uniforme des parasites dans les biotopes qui
leur sont favorables.
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