FOLIA PARASITOLOGICA (PHANMA) 1é: 143152, 1969,

Distribution and Some General Features of the Ecology of
Ixodes trianguliceps Bir. in the Soviet Union

E. . KORENBERG and N. N. LEBEDEVA

-

Medical Zoology Laboratery of the Gamaleya Institute of Fpidemiology and Microbiology, the
USSR Academy of Medical Sciences, Moscow

Abstract. A cadasire-reference map of the distribution of Ixodes tranguliceps Bir. has been drawn up
on the basis of carcful analysis und pertinent study of the carlier published communications, It
depicts all known localities where ticks of this species have been found in the Soviet Union and
defines the supposed boundary line of their distribution area.

The ticks of the species Ixodes (Exopalpiger) trianguliceps are widely spread in
Eurasia. They have been found in England (Nurrann and Warsurron 1911),
Germany (ScuuLze 1944), Sweden (Brinex et al. 1967), Denmark (AntrUR 1955),
Swilzerland (AEscnLIMANN et al. 1965), Austria (RApDA et al. 1963), Ttaly (StAr-
KOF 1958), Czechoslovakia (Rosickf 1953: Licuarp 1965 etc.), Hungary (Babos
1965), Bulgaria (Drenski 1955), Rumania (Feiner 1965), Poland (LAcnMATER
1962). A considerable part of the distribution area of this species is located in Lhe
Soviet Union. At present, however, it is difficult to obtain a relatively general idea
about its boundaries. In monographs on ixodid ticks (PoMERANTSEY 1950; SERDY U-
Kova 1956; Baros 1965 cte.), as a rule, only few localities where this species has
been found, are listed. Available is only an extremely incomplete map (especially
as regards the eastern part of the distribution area) in the report of FEIDER
(1965).

The present distribution avea of I. trianguliceps is of great interest for the study
of evolution and zoography of ixodid ticks, in particular of the subgenus Exopalpiger
as pointed out for the first time by B. I. Pomerantsev (1948). In recent vears Lhe
ticks I. trianguliceps have attracted greater attenlion of researchers in connection
with their possible role in natural foei of tick-borne encephalitis (Sorovyey 1944;
Maryusmiva and Karin 1965 ete.), haemorrhagic fever with a renal syndrome
(Basakirev, Bovko 1966; PANINA, KATELINA 1906 ete.) and tularemia (OLSUFIEY,
Dunayeva 1960 ete.).

The mentioned problems cannot be solved without a clear perception abhout the
peculiarities of distribution of I. trianguliceps. Therefore, we have sct up a task
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of drawing up a precise cadastre-reference map of localities in the territory of the
Soviet Union, where this tick oceurs and of defining the boundaries of its distribution
arca according to the present knowledge.

MATERIAL AND METHODS

In order 10 draw up a distribution map of L. trianguliceps in the USSR, all papers dealing with this
tick have been taken as a basis, from the publication of A. A Bigvrya (1895) (who was the first to
detect this species in this couatry) Lo the reports of 1967 inclusive. These have been supplemented
by data made available by courtesy of parasitologists working at some regional stations of hygicne
and epidemiology.

All information on ticks of the given species obtained from the publications has been coded on
a separate standard two-line punched card by means of specially selected code-kevs (honunpere,
LeBEDEVA 1966). Each locality of 1. trinnguliceps has been given a serinl number and has been coded.
Simultaneously under these numbers the localities huve heen recorded on the map total. In accordance
with the method recommended for drawing up cadastre maps (Turikova, Tesuesko 1967) each
locality has been numbered, whenever several geographic points were given in one publication. On
the other hand, whenever a paper included a reconnaissanee map without precise deseription of the
localities where the species was fonnd, all marks have been nnmbered under one same number, This
number has been coded on all punched cards including information about ticks found in one locality.
In this way a complete cadastre has been obtained on the punched cards. It is deposited at the
Medical Zoology Laboratary of the Gamaleva Tustitute of the USSR Academy of Medical Sciences.
In the present paper we consider it necessary ta refer to publications on the basis of which the map
giving localities of the tick’s neeurrence, has been drawn up. The list of literature includes in hrackets
numbers corresponding with the numbers of localities on the map. T'he localities of L. trianguliceps
have been recorded on a map to the scale 1 : 10,000,000, which has been subsequently simplified
and reduced by photomechanical method, Whenever a precise locality was given in a publication, it
has been marked ofl on the map by a black point. In many papers only districts are given, within
which the vick [, trianguliceps oveurs. In such cases a cirele has been marked off in the district
centre on the map.

RESULTS

The studies carried out to date show that I. trianguliceps is widely distributed over
the territory of the Soviet Union (see Fig. 1). Tis distribution area consists of two
parts isolated from each other. The larger part of the area is mainly in the forest
zone, the smaller one embraces the mountain regions of the Crimea and the Cau-
casus. The northernmost locality has heen vecorded by T. N. Duvaveva et al,
(1961) on the river 'I'silma approximately in latitude 65°20° North (map: No. 48).
If we do not take into account the data of LI, I, Sosnina (1954) on the occurrence
of I. trianguliceps at the southern slope of the Gisar mountain ridge in Tadjikistan
(No. 50), which in our opinion needs to be confirmed, then the southernmost
locality (No. 17) is the area of the village Bakuriani in Georgia. In eastern direction
the ticks I. trianguliceps are spread as far as the Khamar-Daban mountain ridge
(No. 78) approximately in longitude 106° East (YEMELYANOVA, PAULLER 1957).
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In the Furopean part of the USSR the ticks f. trianguliceps have been found in
the territory of the Karelian and Komi Autonomous SSR, in the Leningrad and
Pskov regions, in the Baltic Republics (Estonia, Latvia and Lithuania), in the
regions of Kalinin, Moscow, Kaluga, Ryazan, Kirov, Kuibyshev and Ulianovsk,
in the Udmurt. Chuvash. Mari and the Tatar Autonomous SSR. The southernmost
localities of this part of the distribution area are to be found within the boundaries
of the forest regions of Moldavia, in the Ukrainian woodlands and in the regions
of Kursk and Tula.

In the Urals the ticks 1. trianguliceps are known in regions situated between
latitudes 60° (Perm region) and 54° North (Sverdlovsk and Cheliabinsk regions).

Tn the Asiatic part of the USSR the ticks I. trianguliceps have been found in the
territory of the Tiumen, Omsk, Tomsk, Kemerovo, Novosibirsk regions, in the
Altai and in the southern part of the Krasnoyarsk territory.

In the Carpathians the ticks I. trianguliceps reach the altitude 2050 m (Emcnuk
1960), in the Caucasus mountains — the altitude 2300 m (Djararinze 1960), in
the Altai — the altitude 1200 m (SApEGINA 1907).

Our cadastre-relerence map gives quite a good general idea about the distribution
of the tick I. trianguliceps. However, there are no sufficient reasons for delineating
the boundary line of the arca along the extreme localities of their oceurrence, so
far as the vast territory, on which they may be later found, has been insufficiently
investigated. We have tried to define the supposed boundary line of [. trianguliceps
in the territory of the USSR, proceeding from definite natural conditions.

A comparison of our map with a map of eflfective temperatures above 0° has
shown that in the territory of the USSR the ticks I. trianguliceps have not been
found anywhere to the north from the isoline +1200°. The northern boundary line of
1. trianguliceps distribution probably docs not exceed the effective temperatures
line from 1400 to 1200° It has also become apparent that the ticks of this species
have not been found to the cast from the isoline 15” characterizing the degree of
continental climate (Ivanov 1953). The eastern and southeastern boundary line
of the distribntion of these ticks may be to a certain extent associated with the
indicators of continental climate corresponding with the isolines 10° and 15°
(sce map).

The vegetation map of the USSR has made it clear that most localities of the tick
occurrence are situated within the dark-coniferous forrest of central and southern
taiga, less often in the pine, broad-leaved and aspen-bhirch forests. The basie forest
tree species in the forests where the ticks have been found, are Picea excelsa and
Abies sibirica. Less abundant are Pinus silvestris, Larix sibirica, Betula verrucosa,
Populus tremula, Tilia cordata. '

From the [oregoing considerations it may he presumed that the northern boundary
line of the distribution arca of I. trianguliceps in the European part of the USSR
is running along the line dividing dark-coniferous forests of the northern taiga and
central taiga and in some places penetrating into the southern massifs of the northern
taiga forest. In the Urals this linc is apparently concurrent with the northern fores
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boundary, while in WestL Siberia it exists north of the line dividing the southern
taiga and aspen-birch forests (se¢ map). The shifting of the northern boundary line
of the distribution area in West Siberia towards the south may be also connected
with the presence of sphagnum bogs there, In the larch forests standing east of the
river Yenisey the ticks 1. trianguliceps have not been found, so that their distribution
arca confines itself to the expansion of the montane dark-coniferous forests.

The present southern boundary line of the distribution arca of 1. trianguliceps
according to our assumptions must generally coincide with the boundary of the
forest. expansion. However, in the Tula region and in the Ukraine the ticks have
also been discovered south of this line. Probably they can penetrate south through
small forest patches and valleys of big rivera. In mountain regions the distribution
of the ticks is also limited hj-; the forest bhelt.

DISCUSSION

Within the boundaries of the USSR 1. wrianguliceps is Lo be found in the central
and southern taiga, in broad-leaved-coniferous and broad-leaved forests, as well
as in the forests of same mountain systems. Here and there the ticks of this species
penctrate inte the northern taiga and forest-steppe. The use of punched cards has
made it possible to obtain a general idea about some peculiarities of the ecology of
I. trianguliceps in different zones.

In the taiga and broad-leaved-coniferons forests these ticks inhabit mainly the
zonal biotopes of watersheds. Tu the taiga they are most often to be found in spruce,
mixed and secondary aspen-bireh forests. Their number ig considerably redueed in
pine forests and felled areas. In the zone of broad-leaved-coniferons forests, as
a rule, they live in spruce forests and are more rare in broad-leaved, pine and
aspen-birch stands. They penetrate into the forest-steppe through flood areas of
rivers, gullies with tree and shrub vegetation, and through low-level areas of relief
with broad-leaved and aspen-hirch forests.

Everywhere within the boundaries of the USSR the small terrestrial mammals
are the main blood source of the ticks 1. trianguliceps. The representatives of the
genera Clethrionomys, Sorex and Apodemus are of greatest umportance, In various
zones, however, there are marked differences in the range of hosts of these ticks
(see Table). They are very rarely found ou goats (Emcauk 1960).

The ticks are active the whole yeur round. A marked incrcase of their numbers
usnally oceurs Lwice a year: in summer and in autumn. In the taiga zone it is
observed in Junc—July and in September—October (Vysorskaya 1951; NikiTina
1960; Mavyvusuina, Locinova 1963; Bosrovskikn 1966). In the zone of the broad-
leaved-coniferous and broad-leaved forests the first increase of the tick numbers
is also observed in June—July, the second occurs later, in October—November
(Arzamasoy 1963; Miasnikov, KaTeELINA 19641).

A comparison of the tick abundance on their main hosts in various zones has
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shown that in the central and southern taiga the mean index of I. trianguliceps
abundance on voles of the genus Clethrionomys and shrews of the genus Sorex
ranges between 0.3 and 1.5, the usual tick infestation being 15—30 9, of animals.
In other zones the numbers of ticks, as a rule, are much lower. They occur only on
5—10 9, of animals and the abundance indices are not higher than 0.3—0.5.

CONCLUSION

The tick 1. trianguliceps is widely distributed over the territory of the Soviet Union.
The drawn up map does not confirm the existing view (Mavyusmina 1966) that
the distribution of these ticks coincides with the expansion of forests, in which
Tilia cordata predominates or participates. The ticks penetrate considerably more
to the east than Tilia cordata. In the European part of the UUSSR the tick 1. trian-
guliceps in some northern places reaches the Polar Cirele and is apparently one of
the most “cold-resistunt™ species of the genus Ixedes. According to the range of
maintenance hosts, the level of its numbers and peculiarities of biotopie distribution,
most probably this tick is closely associated with dark-coniferous forests of the
ceniral and southern taiga.
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