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Abstract. Several wild birds (4 Fringilla coelebs, 1 Coccothraustes coccothraustes and 2 Erithacus
rubecula) were inoculated subcutaneously with Bhanja virus (BHAV). No clinical symptoms of
infection were observed in any of the birds; a low viremia was demonstrated only in C. coccothraustes
(2 and 4 days p.i.), seroconversion in all birds. BHAV was not isolated from organs 32 days p.i.
Consequently, the tested birds do not seem to serve as “‘amplifying hosts” of BHAV. The paper
includes a survey of geographie distribution of Bhanja virus and a list of its vectors. A hypothesis
on the indirect dissemination of BHAV by birds by means of infected ticks is discussed. According
to this hypothesis the European birds could be divided into 3 categories: 1. birds of the Palaearctic-
African migration system in which African vectors of BHAV were detected and which couldintroduce
into southern parts of the Palaearctic Region infected ticks from tropical savannahs of Africa (i.e.,
the biome of main BHAYV distribution), 2. migratory birds, hosts of BHAV vectors occurring in
southern Europe, which could transfer viruliferous ticks from South to Central Europe, 3. sedentary
or migratory birds of steppe or forest — steppe biotopes, hosts of BHAV vectors, which could increase
the virus circulation in natural foci either by dispersion of infected ticks to short distances or by
a support of their life cycles.

Bhanja virus was first isolated. from Haemaphysalis intermedia collected from para-
lyzed goats in India (Shah and Work 1969). In the following years, it was recorded
in many countries of Central Africa, South Europe and southern regions of the USSR,
and antibodies against this virus were detected in animals in North Africa, Central
Europe and Iran (Table 1). A mass occurrence of BHAV seems to be related mostly
with the savannah biome of tropical Africa (or steppes and forest-steppes in mild zone).
The most common vectors are apparently ticks of the family Ixodidae parasitizing
grazed domestic ruminants; the genera Boophilus, Amblyomma and Hyalomma in
Africa, and Haemaphysalis and less frequently Dermacentor, Rhipicephalus and Hyalomma
in other regions (Table 2).

With regard to the character of the geographic distribution of BHAV, some authors
assume that it could be introduced by birds from tropical Africa to North Africa and
Europe and from India or Africa to Central Asia (Verani et al. 1970, Vesenjak-
Hirjan et al. 1977, Darwish et al. 1978). This hypothesis is discussed and amalyzed
in the present paper.

METHODS

Wild birds (4 Frimgilla coelebs, 1 Coccothraustes coccothraustes and 2 Erithacus rubecula) were
inoculated subcutaneously with 1000 8MicLDs, of Bhanja virus strain Bg 335/336 isolated from
Haemaphysalis sulcata collected from sheep in Bulgaria (Pavlov et al. 1978) and passaged three
times on suckling mice. Blood samples for serological examination and for detection of viremia
(heparin 5 units/ml) were taken at given intervals from a wing vein of birds. Neutralization antibodies
were detected in the sera by a test-tube method on Vero oells against 50 TCDse Bhanja virus. Viremia
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Table 1. Geographic distribution of Bhanja virus

Virus isolated
Conti- Country from Referonces.
nent
ticks mammals
ASIA India + — Shah and Work 1969
‘ USSR: Armenia + —_ Semashko et al. 1973
i Azerbaijan + — Gromashevsky et al. 1975
l Kirghizia + — Karas et al. 1974
‘ Kazakhstan + — Semashko et al. 1975
Iran* — — Saidi 1975
AFRICA | Nigeria + + Causey et al. 1969
Kemp et al. 1974
Cameroon + — Vinograd et al. 1975
Senegal + — Robin et al. 1978
Rep. Centrafricaine + — Sureau et al. 1976
Somalia + — Butenko et al. 1979
Uganda, Kenya*
Tanzania* — — Butenko et al. 1979
Egypt*, Tunisia* — — Darwish et al. 1978
EUROPE| Italy + —_ Verani et al. 1970
Yugoslavia + — Vesenjak—Hirjan et al. 1977
Bulgaria + — Paviov et al. 1978
Czechoslovakia* — — Bérdos et al. 1977
France* — — Chastel et al. 1980b
Spain* — — Chastel et al. 1980a

* The virus has not yet been isolated but the antibodies were detected in mammals

was demonstrated by i.c. inoculation of the blood into 1-2-day-old mice. The birds were sacrificed
on day 32 p.i. and 10 % suspensions were mmade from their brains, livers, kidneys, hearts and lungs.
The suspensions were inoculated intracerebrally into suckling mice. The methods used were described
in detail in a previous paper (Hubdlek and R&dl 1980).

While considering the possibility of virus tramsport by birds, ornithological manuals on the
bionomy and character of seasonal migration of individual bird species (Peterson et al. 1966,
Makatsch 1966, Moreau 1972 and others) and parasitological reports on findings of ticks on
migratory and sedentary birds (Hoogstraal 1961, Hoogstraalet al. 1961, 1963, 1964, Nosek 1971,
Saikku et al. 1971, Doss et al. 1974, Kaiser et al. 1974 and others) were consulted.

RESULTS_AND DISCUSSION

No apparent clinical symptoms appeared in birds experimentally infected with
Bhanja virus, but a seroconversion from negativity in preinoculation sera to relatively
low titres (1 : 8 to 1 : 16) occurred in all of them on day 22 p.. Viremia was demon-
strated only in C. coccothraustes 43 hours p.i. {1 of the 6 inoculated mice died) and
4 days p.i. (2 of the 9 inoculated mice died), but not on day 7 p.i. The blood of other
birds, collected also on days 2, 4 and 7 p.i., did not contain a detectable amount of
the virus. Neither brain and other organs of all birds examined on day 32 p.i. contained
Bhanja virus and no macroscopical changes in inner organs were observed.

The results indicate that the birds are no amplifying hosts (Bardo3 and Rosicky
1979) of Bhanja virus. Of importance is the demonstration of viremia in C. coccothraustes,
but it was very short and low and most probably insufficient for the infection of ticks
sucking its blood. Semenov et al. (1973) did not demonstrate viremia in pigeons
infected subcutaneously with 5 or 5 000 TCDso of Bhanja virus and they did not manage
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Table 2. Vectors of Bhanja virus, their hosts and geographic distribution

Geographic distribution
Hosts?) of the tick species?)
Tick The Bhanja virus
1e I isolation from the
species Cze- | Sou- | Sou- | Tro- veotor
Mam- Bird cho- | thern | thern | pical
mals TS 1 slo- | Buro-| USSR| Afri-
vakia | pe ca
|
Haemaphysalis +  + — - — — | India (Shah and
intermedia Warburton | Work 1969)
ot Nuttall §
H. punctata + + + 0 + + — | Italy, Yugoslavia,
Canestrini et ) Bulgaria (Verani et

Fanzago ‘ al. 1970, Vesenjak-
3 Hirjan et al. 1977,
Pavlov et al. 1978)

H. sulcata Canestrini o+ 0+ — + + —_ Bulgaria (Pavlov
et Fanzago | ‘ } ot al. 1978)

Hydomma detritum | +  (+) + — |+ + ' — | Kazakhstan (Semashko
Schulze ‘ ot al. 1975)

H. marginatum T (+) + | + +2) | Kirghizia,?) Somalia?)
Koch I (Karas et al. 1974,

- Butenko et al. 1979)

| |
H. truncatum l + (+) — — — 4 | Nigeria, Senegal
Koch (Williams et al. 1972,
Robin et al. 1978)

Dermacentor marginatus | + (+), + + + — I Armenia (Semashko
(Sulzer) i ' I et al. 1973)

| :

Rhipicephalus bursa + 1 — — —~+ + — Azerbaijan, Italy
Canestrini et | | ; (Gromashevsky et al.
Fanzago I 1975, Verani

| ] et al. 1980)
Boophilus decoloratus + - = — — + Nigeria, Cameroon
(Koch) (Willams et al. 1972,
i ‘ . Vinograd et al. 1975)
l Amblyomma variegatum | + (+) — (+)y ! — ' + | Senegal, Nigeria, Rep. CA
(Fabricius) i | ! ! ' (Williams et al. 1972,
i : | ' Robin et al. 1976,
I | . Sureau et al. 1976)
I |
1) 4, present; (+), occasionally or rarely present; —, absent

2) African subspecies H. m. rufipes Koch
3) as H. plumbeum turanicum
4) as H. plumbeum impressum (= H. m. rufipes)

to isolate the virus from inner organs on day 10 p.i. and later. This indicates, like our
results, that probably not even chronic forms of BHAV infection, which might be of
ecological importance, do occur in birds. ,
Nevertheless, it cannot be excluded that in case of a natural stress (malnutrition,
energetical deficiency due to migration etc.) or concomitant infection some birds might
respond to BHAYV infection by a higher and longer viremia and longer persistence of
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Table 3. Categories of birds with respect to a possible transport or circulation of Bhanja virus

Table 3 — continued

Birds Vectors found?) Category?)
CICONIIFORMES
Ardeidae
Ardeola ibis (L.) Bd I
A. rallotdes (Scopoli) Hp II
Ciconiidae !
Ciconia ciconia (L.) Ht | I
FALCONIFORMES I
Aegypiidae
Neophron percnopterus (L.) Hm “ I23)
Accipitridae
Aquila chiysaetos (L.) Hp, Hs, Hd III
4. rapax Temminck Hm I?, ITI
Buteo buteo (L.) Hp, Hm I?, ¥1, 11T
Circus aeruginosus (L.) Hm 17,711
C. cyaneus (L.) Hp 11, 111
C. macrourus (Gmelin) Hmr I
C. pygargus (L.) Hp 11, 111
Hieraetus pennatus (Gmelin) Hm I?, IIT
Milvus migrans (Boddaert) Dm 11, 11T
Falconidae
Falco cherrug Gray Hm I?, 11, TIT
F. naumanni Fleischer Hp, Hs, Hmm, Hmr I, 111
F. subbuteo L. Hp 11, 11T
F. tinnunculus L. Hp, Hmm, Hmr I, 11, 11T
GALLIFORMES
Phasianidae
Alectoris graeca (Meisner) Hp, Hs, Hm III
A. rufa (L.}, Hp III
Coturniz coturniz (1L.) Hp, Hs, Hmm, Dm IT, TI1
Perdiz perdix (L.) Hp, Hm I1I
Phasianus colchicus L. Hp, Hs, Hm 111
GRUIFORMES
Gruidae
Anthropotdes virgo (L.) Hd, Hm I?
Grus grus (L.) Hm 17
Rallidae
Crez crex (L.) Hp, Hs, Hd II, 11T
Gallinula chloropus (L.) Hp II
Porzana porzana (L.) Hmom, Hm I, 11
Otididae |
Otis tarda L. Hp IIXI
Tetrax tetrax L. Hp, Hm i III
Burhinidae |
Burhinus oedicnemus (L.) Hp, Hs, Hm, Dm 17, 11, IIT
CHARADRIIFORMES
Charadriidae
Charadrius alexandrinus L. Hm 17
C. dubius Scopoli Hm I9, 11
Pluvialis apricaria (L.) Hm II
Vanellus vanellus (L.) Hp, Hm II
Scolopacidae
Actitis hypoleucos (L.) Hp II

Birds Vectors found?) Category?)
Numenius arquata (L.) Hp 11
Philomachus pugnaz (L.) Hp I
Scolopax rusticola L. Hp, Hs II
LARIFORMES
Laridae
Larus ridibundus L. Hp II
COLUMBIFORMES
Columbidae
Columba livia (Gmelin) Hm III
Streptopelia turtur (L.) Hp, Hm, Dm I3, IT, 111
STRIGIFORMES
Strigidae
Asio otus (L.) Hp, Rb 1T
Athene noctua (Scopoli) Hs, Hm, Dm III
Bubo bubo (L.) Hm II1
Otus scops (L.) Hmm, Hmr I, I, I1I
CUCULIFORMES
Cuculidae
Cuculus canorus L. Hp, Hmr I, I1, 11T
CAPRIMULGIFORMES
Caprimulgidae
Caprimulgus europaeus L. Hp, Hs, Hm I?, 11, IIT
CORACIIFORMES
Coraciidae
Coracias garrulus L. Hp, Hs, Hmm, Ht, Dm I, 11, 1T
Meropidae
Merops apiaster L. | Hp, Hs, Hm, Dm I 1o, 11, 111
Upupidae i
Upupa epops L. ' Hp, Hs, Hd, Hmr, Dm I, 11, I11
PASSERIFORMES
Muscicapidae
Ficedula albicollis (Temminck) Hmr I
F. hypoleuca (Pallas) Hmr I
Muscicapa striata (Pallas) Hp, Hmm, Hmr 19, II, I1I
Sylviidae
Acrocephalus arundinaceus (L.) Hp 1T
A. schoenobaenus (L.) Hp IT
Erythropygia galactotes (Temminck) Hmr I
Locustella luscinioides (Savi) Hm I?, 11
Phylloscopus collybita (Vieillot) Hp, Hmr I, 11
P. gibilatriz (Bechstein) Hm 17,11
P. trochilus (L.) Hp, Hmm, Hmr L II
Sylvia atricapilla (L.) | Hmr I
S. borin (Boddaert) Hm I?, 101
S. cantillans (Pallas) Hmr I
S. communis Latham Hp, Hs, Hmr I, IT, 111
8. curruca (L.) Hp, Hmr 1, II, III
S. hortensis (Gmelin) Hmr I
S. nisoria (Bechstein) Hp, Hmor 1, IT, 111
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Table 3 — continued

Birds Vectors found!) Category?)

Turdidae I
Erithacus rubecula (L.) Hp, Hmr IT
Luscinia luscinia (L.) Hp, Hs, Hmm, Hmr I, II
L. megarhynchos Brehm Hp, Hmr I' 11, II1
L. svecica (L.) Hp Ii ’
Montz'cpla sazatilis (L.) Hp, Hs, Hmr, Dm I II, III
M. solitarius (L.) Hp, Hs, Hmr I, III
Oenqnthe hispanica (L.) Hs, Hmr I, III
Oe. isabellina (Temminck) Hp, Hs, Hmr I: 111
Oe. oenanthe (L.) Hp, Hs, Hmr I, I1, IIX
Oe. pleschanka (Pallas) Hp, Hs, Hmr I, I1I
Phoenicurus ochruros (Gmelin) Hm Iif III
Ph. phoenicurus (L.) Hp, Hmm, Hmr 1, ,II
Sazicola rubetra (L.) Hp, Hmm II, II1
S. torquata (L.) Hp, Hmr I, I, I11
Turdz{,s merula L. Hp, Hs, Hd, Hmr II, IIX
T'. philomelos Brehm Hp, Hs, Hmr, Dm I, IT, II1
T. pilaris L. Hp I,I '
T. viscivorus L. Hp, Hm II
Laniidae
ﬁan'h:w wgurio L. Hp, Hmr L, I1, 111

. minor Gmelin Hp, y )
L. senator L. HrP;)rHs Hm i?’ T
Hirundinidae
Hirundo rustica L. Hp, Hm I?, II, I1II
Sittidae } R
Sitta neumayer Michahelles Hs, Hm III
Fringillidae
Carduelis cannabina (L. Hp, Hs
C. carduelis (L.) ) Hoe 1 i
C. chloris (L.) Hmr | II
Coccothraustes coccothraustes (L.) Hp, Hm I, TIT
Fringilla coelebs L. Hp, Hmm, Hmr | II, IIX
Emberizidae -
Emberiza caesta Cretzschmar Hmr I
E. calandra L. Hp, Hs, Hmr II, 11T
E. cia L. Hp, Hs, Hm | 11, 11X
E. citrinella L. Hp, Hm LIl
E. hortulana L., Hp, Hm | TrIn TIx
E. melanocephala Scopoli Hp, Hm | 111 '
Ploceidae i
Passer domesticus L. Hp, Hm | 11x
P. hispaniolenais (Temminck) Hp, Hm | I
P. montanus (L.) Hp, Hs, Hd, Hm IIT
Petronia petronia (L.) Hm I1I
Alaudidae
Alauda arvensis L. Hp, Hs,
Calandrella cinerea (Gmelin) Hg, gm Hm il':’, g{
C. rufescens (Vieillot) Hs, Hm, Dm I
Eremophila alpestris (L.) Hp, Dm IIT
Galerida cristata (L.) Hp, Hs, Hmr, Dm II1
Lullula arborea (L.) Hp , 11, 111
% elttzocyoéyphi bimaculata (Ménétries) Hp II,I

. calandra (L.
Motacillidae (=) Hip, s, Hm i
Anthus campestris (L.) Hp, Hs, Hmr ‘ I, IT, III

Table 3 — continued

Birds Vectors found!) Category?)

A. cervinus (Pallas) Hmr, Av I
A. pratensis (L.) Hp IT
A. spinoletta (L.) Hp III
4. trivialis (L.) Hp, Hs, Hmr, Av I, IT, III
Motacilla alba (L.) Hp, Hmnm, Hmr I, IT, 111
M. cinerea Tunstall Hp, Hm I2, 11
M. flava (L.) Hp, Hs, Hmor I, IT, I1I1
Sturnidae i
Sturnus vulgaris L. Hp, Hs, Hm, Dm IT1, I1II
S. roseus (L.) Hp, Hs, Hm III
Oriolidae
Orzolus oriolus (L.) Hm I, 11

. Corvidae
Corvus corone corniz L. Hp, Houm, Dm IIY
C. frugilegus L. Hp, Hmm II1
C. monedula L. Hp, Hmm IIX
Garrulus glandarius (L.) Hp, Hmm, Hd ITI
Pica pica (L.) Hp, Hs, Hmm, Dm I1I
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1) Excerpted from various sources, essentially from: Hoogstraal et al. (1961, 1963, 1964),
Nosek (1971), Saikku et al. (1971), Doss et al. (1974), Kaiser et al. (1974).

Abbreviations: Hp = Haemaphysalis punctata, Hs = H. sulcate, Hd = Hyalomma detritum,
Hm = H. marginatum, Hmm = H. marginatum marginatum, Hmr = H. marginatum rufipes,
Ht = H. truncatum, Dm = Dermacentor marginatus, Rb = Rhipicephalus bursa, Bd = Boophilus
decoloratus, Av = Amblyomma variegatum

2) Category I: The birds participating in the Palaearctic-African migration system (cf. Moreau
1972), proved hosts of the African vectors of Bhanja virus, which could make possible an inter-
continental transport of infected vectors from tropical savannahs of Central Africa (3° to 16°N:
Senegal, Nigeria, Cameroon, Republique Centrafricaine, Sadan, Somalia) to southern Europe
and/or southern USSR.

Category II: Migratory birds which could make possible a short-distance (intracontinental)
transport of viruliferous vectors from southern Europe to Czechoslovakia (Central Europe).

Category III: Sedentary or migratory birds of the steppe and forest-steppe habitats, which
could support the life cycle of the vectors and the circulation of Bhanja virus in established foci of
the virus infection in southern and/or central Europe.

3) “I?” means that the arrangement into the category I depends on whether the subspecies
H. m. rufipes has been involved (incomplete data).

the virus in inner organs. Under these circumstances birds might be regarded as ampli-
fying hosts of the virus directly supporting its circulation in nature. The experimental
demonstration, however, is lacking.

Free-living (and also domestic) birds undoubtedly get into contact with Bhanja virus
and acquire the infection through viruliferous ticks as it was demonstrated by Verani
et al. (1970, 1977) in Italy. These authors detected specific haemagglutination-inhibiting
antibodies against Bhanja virus in 2.2 %, examined Fringilla montifringilla, 1.3 %
Coccothraustes coccothraustes, 3.2 % Turdus merula and 5.7 9, hens. The total serological

" positivity was 1.9 %, of the 635 wild birds examined.

Apart from the possible carriership including latent infection and following activation
of BHAV in birds, which is little probable, there is a possibility of indirect dissemination
of BHAYV by birds through the transport of infected ticks. This alternative hypothesis
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on virus dissemination is more attractive for several reasons; though it is certainly
very difficult to prove or disprove it. Considering the present knowledge of this problem
from ornithological, parasitological and virological views, the birds can be divided into
3 categories (Table 3):

1. Birds which might introduce viruliferous ticks from tropical savannahs of Africa
into South Europe or southern regions of the USSR. These are birds of the Palaearctic-
African migration system in which African vectors of Bhanja virus were recorded,
particularly some species of the families Cuculidae, Coraciidae, Upupidae, Muscicapidae,
Sylviidae, Turdidae, Laniidae and Motacillidae.

2. Migratory birds, hosts of BHAV vectors occurring in South Europe, which might
transfer infected ticks from South Europe to Central Europe, as some members of the
families Accipitridae, Falconidae, Rallidae, Charadriidae, Scolopacidae, Laridae,
Columbidae, Caprimulgidae, Meropidae, Sylviidae, Turdidae, Fringillidae, Emberizidae,
Motacillidae and Oriolidae. All bird species used in our experiment belonged to this
group.

3. Migratory and sedentary birds of steppe and forest-steppe biotopes, hosts of BHAV
vectors, which might support virus circulation in foci in South and Central Europe
either by a dispersion of viruliferous ticks to short distances or by supporting the life
cycles of the vectors (increasing their abundance). These are members of the families
Accipitridae, Phasianidae, Otididae, Columbidae, Strigidae, Sylviidae, Turdidae,
Laniidae, Emberizidae, Ploceidae, Alaudidae, Motacillidae, Sturnidae and Corvidae.

The annual migration of birds from Africa to Eurasia in spring and in an opposite direction in
autumn reaches a great extent. Moreau (1972) estimated that each spring about 3.75 X 10¢ birds
migrate from Africa south of the Sahara to the Palagarctic Region. Some of the birds are infested
with ticks, which are mostly of African origin in spring (Hyalomma m. rufipes) and of Eurasian origin
in autumn (Hyalomma m. marginatum, Izodes ricinus and others). During the spring migration
through Egypt in 1960, 13.3 % of the 959 examined birds belonging to 29 species were infested with
ticks (Hoogstraal et al. 1961), and in 1962, 6.5 %, of 1774 birds belonging to 44 species were infested
with ticks; among the 186 ticks 89.2 %, were larvae and nymphs of H. m. rufipes (Hoogstraal
et al. 1964). The average abundance of ectoparasites in infested birds was 1.0—5.6 ticks per bird,
usually 2—3 ticks. The bird species most frequently and heavily infested with H. m. rufipes were
Falco tinnunculus, Upupa epops, Oenanthe oenathe, Oe. hispanica, Oe. isabellina, Erythropygia galac-
totes, Phoenicurus phoenicurus, Lanius senator, somewhat less Otus scops, Monticola saxatilis, Luscinia
luscinia, Oe. pleschanka, Sylvia communis, S. atricapilla, S. cantillans, Ficedula hypoleuca and
Anthus campestris. In spring 1968, Kaiser et al. (1974) examined 22 015 migratory birds
of 62 species in Cyprus. They found ticks in 0.8 % of them, mostly again larvae and nymphs of
H.m. rufipes (95 % of all ticks); tho larvae: nymph ratio was 1 : 2.5 and mean infestation was 4.3 ticks
per bird. The most infested bird species were Galerida cristata, F. tinnunculus, Anthus trivialis,
A. cervinus, M. sazatilis arid Turdus philomelos. Nuorteva and Hoogstraal (1963) found H.m.
marginatum ticks on birds coming in spring to Finland from South and Central Europe. The authors
estimated that about 2 million ticks are introduced in Finland in this way every year. Saikku et al.
(1971), who examined 3 070 migratory birds, found also African ticks, H.m. rufipes, in 1 specimen
of Oe. oenanthe and 1 specimen of Motacilla flava in Finland.

Bhanja virus has hitherto been isolated only from adult ticks, not from their immature
stages, whereas mostly larvae and nymphs occur on birds and imagoes only exceptionally.
It should be noted, however, that the isolation experiments from immature stages of
BHAYV vectors have been carried out in a limited extent only. Moreover, by analogy with
many tick-borne viruses, the transovarial and transstadial transfer of BHAYV should be
considered. Although this possibility has not been verified experimentally, it is partly
indicated by the isolation of BHAV from unfed males of Hyalomma truncatum (Wil-
liams et al. 1972) and Haemaphysalis sulcata (Pavlov et al. 1978).

Undoubtedly some of the ticks transported by birds can be viruliferous. For example,
Converse et al. (1974) isolated Bahig virus of the Tete group from larvae of H. m.
rufipes collected from Oe. oenanthe migrating through Egypt to the North.
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Considering Moreau’s (1972) estimation of 3.75><109. migratory birds of the Palae-
arctic-African system and their mean 1 9/, infestation with 2—3 tlcks (Hoogstraal et
al. 1961, 1964, Kaiser et al. 1974), it can be supposed that up to 108 tlfzks are transpor'o'ed
every spring from Africa to Furasia. Let us suppose the minimum infection rate with
BHAYV in African ticks to be 1:1000 in adults (Butenko et al. 1979 recorded 1 :1110
in H. m. rufipes) and 1:10 000 to 1 : 100 000 in nymphs and larvae. Then the annuaé
transport from Africa to Eurasia would be about 103—104 larvae and nymphs infecte

i HAV. ‘

Wlt(?f ](?oujr&se, an introduction of infected tick by bird from Africa to a certain place of
mild zone does not mean that a new natural focus will be formed here. This requires
many other inner and outer factors (Rosicky 1963, Hoogstraal 1973) enabling the
introduced tick to survive, at least for a certain time, in the new and_ mostly adverse
environment and disseminate the virus. Daniel et al. (1977) e?cperlmenta.lly testgd
from this viewpoint 4 species of thermophilic ticks under conditions of .blotopes in
Czechoslovakia outside their geographic distribution and cqmpargd them with autocht-
honous species Txodes ricinus and Dermacentor reticulq,tus in which complete develop(i
ment of all stages occurred in the experiment. D. marginatus -a.nfi H. punctam_dgvel;b)fle

to oviposition and nymph stage, whereas Hyalomma anatolicum and Rhipiceph vés
sanguineus attained only oviposition without further develqpment. Tk_lese rqsults indica g
that the statistical probability of the formation of new foci qf arboviruses in South ?,nh
Central Europe due to the introduction of infected exotic §1cks will not be very h}g .
In spite of this, this hypothesis should be further verified with respect to Bhanja virus.

BO3MOKHAA POJB NTHI H KJEOEWN IIPHU PACOPOCTPAHEHNH
BUPYCA BHANJA

3. Ty6aqack, B. HepHu n II. Pejux

Pestove. HeeKOILKO [MKHX BOPOOLAHBIX [ITHI (4 Fringilla coelebs, 1 Coc}cjo}[lh/g{/uswf(fl?jc;il‘izer:“uge
tes, 2 lirithacus rubecula) 3aparmaiiu I10/TKOIKHO  BUPYCOM Bhaﬂn]a ( M);iﬂ ()-‘(’)Ha oeine
CHMITOMB HHQCKIUNT He HabI10/(@/d Y HUKAKOH W13 nThI; c1abas mxpyceBe Ao ('Lu?oy Ko
toabko y Coccothraustes coccothraustes (2 M 4 CyTRM 1OCIC 3avpamguu;1),3}2{0Y 1401_1; ()%m . a;«%}mn
Habmozanack y Beex ural, He yIas10ch BELICHITE BHAV u3 opraHoB e rlleAV };3 enuit
(.1e/10BATE.ILHO, H3YUACMBIC TITHIBL M CIysHAT ,,XOS)IGB&MH»Hdl\Ol‘{HTGf[H}WH HAY. D ﬁ fore
upHBoUTCsi 0030D reorpaHyecKoro PacIpocTpaHCHIHA BHAYV, ggﬁcg}\\/ erfuuami I;(OCBGHHL;M
poGHO OOCYHHAGTCA TAIOTE3 O BOIMOIKHOCTM pacmpoctpanesst Bi 2 I;ITH e
MyTeM, UepPe3 3apaEHHLIX KiIenei. Ilo 3TOMY THIOTE3Y eB‘POHOHCI\Heﬁ cucgcm,?“;ﬂ.ompmx
WA 3 KATeropAH: 1. NTHIBL UAIEAPRTIICCKO-A PHKAHCKOH MHIP&H]GIOHHO ceton O,B?ITI) ropux
OLIslg HAL(CHB apPHKAHCKHE BERTODEL BHAV 1 rOTOpLIe MOT:UI LBL ﬂHTg (:)Ly ;c}; st aﬁéﬂnﬂ
RATIMX BHPYC RICHTeH A3 TPONAYECKMX CaBAHH Adpuw (7. ¢. Oioma 17IaBH Bra gem*c? OBpBHAV
BHAV) B 10skHpie uacTi IlaTeaprruxi, 2. MuIpup yromme NITHIEI, XO3fe a HX\BHP . Knemefi
BCTPETAIOIIMXCH B I0KHOM EBP%IIE, KOTOPLI® Momyi)ugyﬁ&izoggzzﬁocz;ee%ﬁggva JII())ZOCTGHHBIX
13 I09KHOM B cpe;(HYI0 KBpomy, 3. ove/lIblC WA MAT n g :

GHOTONOB, xogﬂéag BeI{T(}))pog BHAYV, xoTopsic MOrau Obl IIOJUIEPIKHBATE ul;pxy;ggf::;;:pg;;
B NpPMPOHBIX OYAUAX, PACIPOCTPABIL 3apasKCHHbIX KiIelled Ha KOPOTKAE P

[OIUIePHKMBAS HU3HEHHBIT 1K BCRTOPOB.
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HIRSTIONYSSUS APODEMI ZUEVSKY, 1970 AND EULAELAPS
OUDEMANSI TURK, 1945 (ACARINA, PARASITIFORMES) — FIRST

RECORDS IN CZECHOSLOVAKIA

Two species of gamasoid mites, Hirstionyssus
apodems Zuevsky, 1970 and Eulaelaps oude-
mansi Turk, 1945, were recorded for the first
time in Czechoslovakia. The material examined
(41 428 arthropod specimens) was collected
from 3 022 small mammals caught in western
and southern Bohemia.

Hirstionyssus apodemt Zuevsky, 1970

Material examined — Apodemus sylvaticus:
2QQ, Vranin (district of Tieboi), 6 Oct. 1976;
1@, Lhota (district of Tfebon), 17 Nov. 1976;
1Q, Apolénsky vreh (district of Tachov), 14 June
1977; 399, Vranin, 26 July 1977; 222, Sytno
(district of Tachov), 23 August 1977; 2 99, Apo-

Iénsky vrch, 23 August 1977; 3 29, Hostka
(district of Tachov), 24 August 1977; 1 @, Hoétka,
25 August 1977; 1Q, Sytno, 13 Sept. 1977; 12,
Sytno, 14 Sept. 1977; 1@, Lhota, 11 Oct. 1977;
299, Apolénsky vrch, 25 Oct. 1977; 399,
Hostka, 27 Oct. 1977; 1 @, Ho&tka, 28 Oct. 1977.
— Microtus arvalis: 19, Sytno, 23 Sept. 1976;
1Q, Vranin, 5 July 1978.

In older literature, the mites of the genus
Hirstionyssus parasitic in exoanthropic small
meammals were recorded under the invalid name
H. musculi (Johnston, 1849). According to
Zuevsky (Zool. zh. 49: 1342—1348, 1970), two
morphologically and ecologically different spe-
cies have been reported under this name: H.
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