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Recent studies on the digenean fauna at the White and Barents Seas have shown that there are
more species than previously thought. These data are emerging in a series of publications, and we
suggest to summarize them in a form that is convenient for practical use. Here we provide a guide
that covers the 11 species from the family Notocotylidae that we have recorded in the intertidal
gastropods Ecrobia ventrosa, Peringia ulvae, Littorina spp. and Onoba aculeus. We recap brief de-
scriptions of rediae and cercariae, documented host and geographic range, though for several species
the information is incomplete. We also refer to the DNA barcodes from GenBank, including the new
ones. For the better usability, we include hints on the mollusc identification and explain how to deal
with the parasites (field and lab procedures).

Keywords: Notocotylidae, Digenea, cercariae, rediae, intermediate hosts, DNA barcodes
DOI: 10.31857/S0031184722060011; EDN: FHLCKE

Gastropods at the White and Barents Seas serve as the first intermediate hosts for
a variety of digeneans. Many of these parasites have been subject to at least some research,
but the actual set of species within each family of Digenea in this region is still unclear.
Recent integrative taxonomy studies have revealed diversity that had been hidden before,
for example, in Brachycladiidae (Kremnev et al., 2020), Fellodistomidae (Krupenko et al.,
2020), Himasthlidae (Galaktionov et al., 2021), Derogenidae (Krupenko et al., 2022), Reni-
colidae (Galaktionov et al., 2022), and a few other families. These data are emerging in
a number of publications that are not so easy to follow. At the same time, the correct spe-
cies identification of the digeneans’ intramolluscan stages is a key to any type of research
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on this material. That is why we take up a task to summarize the available data and compile
a series of guides. This paper deals with the representatives of the family Notocotylidae.

Notocotylidae (Pronocephaloidea) are digeneans with a two-host life cycle. Their
maritae (sexual adults) infect birds and, to a lesser extent, mammals. The eggs get into
the environment, but there is no free-swimming miracidium. The first intermediate host,
a gastropod, gets infected after accidental ingestion of eggs. In the gastropod host, rediac
develop and reproduce, and eventually cercariae get formed. Cercariae of most notocotylids
have a tail and leave the mollusc. There is no second intermediate host, and the definitive
host gets infected by consuming metacercariae that had encysted on some object in the
water.

Until recently, life cycles of two species of notocotylids were known at the White and
Barents Seas. For Parapronocephalum symmetricum Belopolskaja, 1952 the life cycle was
part of the original species description; for Paramonostomum alveatum (Mehlis in Creplin,
1846) Liihe, 1909 the intermediate host was discovered later (Kulachkova, 1954). However,
more species were actually recorded (Chubrik, 1966; Podlipaev, 1979), at least in Littorina
spp. and Onoba aculeus (A. Gould, 1841). Employing the molecular genetic data, we have
preliminary estimated that at least 11 species of Notocotylidae occur in Littorina spp.,
Peringia ulvae (Pennant, 1777), Ecrobia ventrosa (Montagu, 1803) and O. aculeus at the
White and Barents Seas.

This guide includes the overview of the mollusc identification, sampling and research
procedures; and the information on all the notocotylid species that we found.

MATERIALS AND METHODS

The guide was compiled from the results of our own research conducted in 2002-2022, both
published and unpublished. We collected most of our samples at the White Sea (various locations in
the vicinity of Keret Archipelago, Chupa Inlet, Kandalaksha Bay); Barents Sea (Western and Eastern
Murman, Pechora Sea); and in Iceland. We screened at least 20 thousands of molluscs (E. ventrosa,
P. ulvae, Littorina spp. and O. aculeus) for infection with the Notocotylidae. We also acknowledge
relevant earlier research on the Notocotylidae at the White and Barents Seas, as well as in the North
Atlantic, commenting on its validation.

We open the guide with some tips on the correct identification of the gastropod intermediate
host species. Next, we provide the description of the typical procedures to collect and identify noto-
cotylid intramolluscan stages (according to our research experience). It is followed by the summary
of identification characters that allow distinction of the Notocotylidae from other digeneans that are
common in the same region and the same snail hosts. Then, the guide is structured by the gastropod
intermediate host taxa. Taxonomy follows the WoRMS (WoRMS editorial board, 2022).

Some species of Notocotylidae are properly named and characterized, while other are just tem-
porarily denoted, with most details lacking. We call these “Notocotylidae gen. sp.” followed by
a number that happened to be in use in our laboratory, “WS” standing for their origin from the
White Sea and a letter addressing the cercaria morphotype (see below); for example, Notocotylidae
gen. sp. 2 WSM (White Sea Monostomi). We include information on size and structure of cercariae

and rediae, occurrence, and the definitive hosts. Size in micrometers is given as range with mean
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in parenthesis (if more than five measurements were made), or simply as mean (less than five
measurements); length and width are separated with “x” sign.

We refer to the GenBank IDs of the reference sequences, both previously published and the
new ones.

The photographs were taken at different times between 2002 and 2022, using a variety of com-
pound microscopes and cameras. The appropriate image modifications, drawings and figure layout
were made in Corel Photo-Paint 24.0.0.301 and Core]DRAW 24.0.0.301.

RESULTS AND DISCUSSION

Highlights on gastropod identification

Before further work with any parasite, its host must be correctly identified. We empha-
size this for Notocotylidae and their molluscan hosts, because their specificity is not yet
clear. Still, this guide is structured by molluscan taxa, and we start with a brief comment
on their specific differentiation. All of the molluscs we are dealing with are now classified
in Caenogastropoda, Littorinimorpha.

Hydrobiidae

Two members of Hydrobiidae (Truncatelloidea) are found at the White Sea: E. ventrosa
and P. ulvae; these mudsnails are also widely known under their old generic name, Hyd-
robia W. Hartmann, 1821. No distinction between the two species had been made in this
region until their co-existence was highlighted (Gorbushin, 1992). So, in earlier records
of digeneans from “Hydrobia spp.”, information on the host species is not quite accurate:
it could have been either E. ventrosa or P. ulvae, or a mixture of two.

Hydrobiidae belong to an abundant superfamily Truncatelloidea where many representa-
tives are morphologically and ecologically uniform (Falniowski, 2018). Its systematics has
recently been revised, so we call for attention when addressing the old data on digeneans
from “hydrobiids” — some of the species are now in different genera and families (Wilke
et al., 2001). For example, Hydrobia salsa (Pilsbry, 1905) from North America is now
classified as Spurwinkia salsa (Cochliopidae) (Davis et al., 1982).

At the White Sea, E. ventrosa and P. ulvae occur in sympatric populations and inhabit
mudflats, often in the estuaries. However, they differ ecologically (Gorbushin, 1995) and in
their response to harsh environmental conditions (Berger, Gorbushin, 2001). Morphological
distinction is as obvious as it is ambiguous (Gorbushin, 1992). The size range of the two
species overlaps, though P. ulvae are generally larger. The shell morphology is not a reliable
character, especially in infected snails and when the surface is eroded. Most of the times,
however, the periostracum differs in two species. In P. ulvae it is strong and coloured in
copper to dark brown. In E. ventrosa it is thin and transparent, often faded, resulting in
the pale bluish appearance of the shell. The oval aperture always has a narrowed tip in
P. ulvae and just sometimes in young E. ventrosa. The umbilicus is slitlike and covered
by the fold of the inner lip almost completely (P. ulvae) or just in half (E. ventrosa). The
distinct external character that allows to distinguish species is the dark spots of pigment
near the tip of the tentacles of P. ulvae (absent in E. ventrosa). The penis shape is a good
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discriminating character: it is “small and pointed” in E. ventrosa and “big and stout” in
P. ulvae (Muus, 1963, p. 135). Although this is not directly relevant for practical species
discrimination, an important difference is that P. ulvae has a free-swimming larva, while
E. ventrosa has direct development (Gorbushin, 1992).

Distribution of E. ventrosa is validated in the Mediterranean, as well as in northern
Europe: Iceland, North and Baltic Seas (Vandendorpe et al., 2019). P. ulvae has a slightly
different range: it is absent from Iceland, and may spread further north along the Euro-
pean coast (Wilke, Davis, 2000). At the Barents Sea both species probably have patchy
distribution: they are not found in the Pechora Sea and around Dalniye Zelentsy (Eastern
Murman), but present in the south-western Barents Sea in Varangerfjord and in Sommarey
(personal observations).

Rissoidae

O. aculeus 1s a member of Rissooidea, Rissoidae. It is distributed on both sides of
the northern Atlantic, and apparently is the only species of this genus in the White Sea
(Matveeva, 1974; Golikov, 1987; Loskutova, Granovitch, 2006). Onoba aculeus inhabits
the intertidal and the upper subtidal (Matveeva, 1974; Golikov, 1987). At the Barents Sea,
three other species of Onoba occur, but they can be differentiated from O. aculeus mor-
phologically (Nekhaev et al., 2014).

Littorinidae

The common periwinkle Littorina littorea (Linnaeus, 1758) is not considered here be-
cause in our samples these snails were never infected with Notocotylidae.

Other periwinkles in the European north Atlantic are two groups of cryptic species
from the subgenus Neritrema (Littorinoidea, Littorinidae): “saxatilis” (L. saxatilis (Olivi,
1792), L. arcana Hannaford-Ellis, 1978, L. compressa Jeffreys, 1865) and “obtusata”
(L. obtusata (Linnaeus, 1758), L. fabalis (W. Turton, 1825)). Conchiological characters are
used to distinguish between these two groups. The shell is more conical in the “saxatilis”
and more spherical in the “obtusata” group; in the “obtusata” group, the periostracum bears
fine longitudinal striation; the sutures are deeper in “saxatilis” group (Reid, 1996; Grano-
vitch et al., 2004). Species identification within each group is possible only based on the
reproductive anatomy. Littorina saxatilis are special in being ovoviviparous.

Both at the White and Barents Seas, L. obtusata and L. fabalis co-occur. Discrimination
between them is unambiguous following dissection (Reid, 1996; Granovitch et al., 2004;
Maltseva et al., 2021b). Males of L. fabalis bear few (below six) penial glands arranged
in one row, and a long thin filament. In L. obtusata they have small glands arranged in
several rows, and a short filament. In L. obtusata females, the bursa copulatrix is almost
as long as the jelly gland, and in L. fabalis it is less than % of the jelly gland length.

At the Barents Sea, all three species of the “saxatilis” group co-occur. Their identi-
fication also requires dissection, but may remain inconclusive (Reid, 1996; Granovitch
et al., 2004; Maltseva et al., 2021b). Females differ in the relative size of the glands in the
reproductive system; also, bursa copulatrix is broad and long in L. arcana and short and
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slim in L. compressa. Males differ in penis morphology: two or more rows of relatively
small penial glands and triangular filament (L. arcana); one row of large penial glands
(not more than six) and an indistinct filament (L. compressa); one row with more than six
(up to 45) small penial glands and a triangular filament (L. saxatilis). At the White Sea,
only L. saxatilis has been recorded.

There is some ecological niche differentiation between the Neritrema species (Reid,
1996; Granovitch et al., 2013; Maltseva et al., 2021a). Littorina arcana are more frequent
in the upper intertidal, L. compressa — in the lower intertidal, and L. fabalis — in the upper
subtidal. Littorina saxatilis and L. obtusata can be found from the lower to the upper zones.
Littorina obtusata and L. fabalis inhabit the macrophytes, with the first species preferring
Fucus vesiculosus Linnaeus, 1753 and Ascophyllum nodosum (Linnaeus) Le Jolis, 1863,
and the second species — F. serratus Linnaeus, 1753. Species of the “saxatilis” group prefer
to live on stones and gravel.

Hybrids occur within both “obtusata” and “saxatilis” groups (Mikhailova et al., 2009;
Costa et al., 2020). Identification problems also arise when the snails are immature or
castrated following digenean infection. Genotyping is possible for the “obtusata” group
(Reid et al., 2012; Costa et al., 2020), but DNA barcoding is problematic for members of
the “saxatilis” group.

Summing up the story of distinction between the Neritrema species, the best practice for
collecting notocotylids from these snails is along with the host species identification based
on the anatomy features. If this has not been done, we recommend stating explicitly that
the hosts were identified only as “obtusata” or “saxatilis” group members, and the actual
species is unknown. This should be, however, taken more liberally for sampling in areas
where only L. saxatilis and/or L. obtusata are known to occur. If in future it is confirmed
that for species within each group (“saxatilis” and “obtusata”) the spectrum of notocotylid
parasites is the same, the laborious task to distinguish periwinkles will be fine to cease.

Field and laboratory procedures for identification of intramolluscan Notocotylidae

Snails that serve as the first intermediate hosts of Notocotylidae at the White and
Barents Seas inhabit the intertidal. They are usually sampled at low tide, by hand (peri-
winkles) or by sieving sediment through a sieve with 1-mm? mesh size (mud snails and
O. aculeus). Smaller snails usually have dramatically lower prevalence of infection and
are not sampled, unless there is a specific goal to estimate this prevalence. In the lab the
snails are kept in natural or artificial sea water at 4-12°C, depending on the available
equipment. While the fridges with 4°C temperature are more common, higher temperature
is more favourable for activity of snails and development of cercariae, and subsequently
for their shedding (see below).

One method to detect infected snails is to induce cercariae shedding. To do so, snails
are placed individually in the wells of a 24-welled cell culture plate (for mudsnails and
O. aculeus), or similar larger vessels (for periwinkles), containing sea water. Cercariae usu-
ally leave the snails after exposure to bright artificial light or, more effectively, sunlight. The
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favourable period to try this procedure is usually between 10 am and 2 pm. It is important
to observe wells with the snails regularly because cercariac of Notocotylidae often form
cysts soon after release. The rough plan is look through the water in the wells under the
stereomicroscope after 30 min of illumination, and then 2—4 times more at 15 min intervals.

Another method is to dissect snails. This allows to detect early infection, when no
cercariae are yet ready for shedding; also it is a way to observe the rediae. Additionally,
the specific identification of snails may require dissection (see above).

The best way to observe diagnostic features of cercariae is to prepare temporary mounts
and study them under the compound microscope. Any sharp movements may trigger cer-
cariae encystment, so pipetting should be smooth and coverslip should be placed slowly. In
a thick layer of water, cercariae can swim and no details of the structure are visible. When
excess water is removed, cercariae start to contract and stretch their body; this way they
can crawl. Such a medium coverslip pressure is best for identifying cercariae, with special
emphasis to their morphotype (see below; Fig. IF-1H). When water is deficient, cercariae
stop moving and get over-flattened. The ideal moment to take photographs is before this
moment, when cercarial activity is already low.

For measurements, the standard procedure is to kill the cercariae by heating over the
flame of a spirit lamp in a drop of water on a glass slide; to make a temporary mount with
a medium coverslip pressure; and to use an ocular micrometer or an image produced by the
camera. Using photographs for measurements is also possible (e.g. in ImagelJ; Schneider
et al., 2012).

To verify identification with DNA sequencing, usually one redia or even one cercaria
is enough to extract DNA with any protocol. In this guide, we offer two rDNA barcodes:
ITS1 (800-100 b.p.) and D2 domain of the 28S rDNA (590 b.p.). The primers for their
amplification are BD1 (GTCGTAACAAGGTTTCCGTA) and 4S (TCTAGATGCGTTC-
GAARTGTCGATG) for the ITS1 (Luton et al., 1992); and C2°’B (GAAAAGTACTTT-
GRARAGAGA, Bayssade-Dufour et al., 2000) and D2 (TCCGTGTTTCAAGACGGG,
Van Le et al., 1993) for the D2. Amplification protocols are in our published articles on
Notocotylidae (e.g. Gonchar, Galaktionov, 2021). The D2 domain of the 28S rDNA am-
plifies very robustly, but it may lack variations to distinguish some of the close species
(one such example is mentioned below). ITS1 also amplifies well and is distinct in all
the species we discovered, but it contains a varying number of repeats, and this should
be accounted for during alignment. Neither of the two fragments is powerful enough for
phylogenetic reconstructions.

The new sequences generated in this study and submitted to GenBank are OP942346—
OP942361.

Recognition of Notocotylidae in the molluscs

Identification of the intramolluscan stages of Notocotylidae to the family level is sim-
ple and reliable. Stereomicroscope is usually sufficient. In a dissected mollusc, one clear
feature is the presence of rediae, they often take up much space in the snail’s haemocoel
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(Fig. 1A). The rediae have prominent pharynx and caecum (as opposed to the daughter
sporocysts in some other digeneans), germinal mass in the posterior region and some de-
veloping cercariae (Fig. 1B). Rediae of different species are similar and mostly differ in
size and the number of embryos. Cercariae have body length of about 250-450 pm and
a set of typical characters: two lateral and one median (usually less prominent) eyespots; oral
sucker but no ventral sucker; dorsal adhesive pockets at the posterolateral edges of the body
(Fig. 1C). The cercariae are pigmented and have excretory ducts filled with refractive
granules. Notocotylid cercariae encyst in the external environment (Fig. 1D—1E); this also
happens in the lab dishes where no natural substrates are available. Observations on the
behaviour of notocotylid cercariae are summarized by Krupenko and Gonchar (2017).
Immature cercariae are often seen inside and outside of the rediae within a mollusc
(Fig. 1A). They may lack median eyespot and have pigment unevenly distributed, but

otherwise have typical appearance of notocotylid cercariae.

Figure 1. Helpful features to identity infection of a mollusc by Notocotylidae and distinguish between
the species. A — hepatopancreas of a periwinkle infected with Tristriata anatis, showing multiple
rediae and cercariae, the arrows are pointing at their eyespots. B — appearance of a notocotylid redia
(exemplified by Paramonostomum alveatum); ph — pharynx, ca — caecum, ce — developing cercariae,
em — embryos, gm — germinal mass; scale bar 100 um. C — general structure of a notocotylid cer-
caria, modified from Krupenko, Gonchar, 2017; os — oral sucker, me — median eyespot, le — lateral
eyespot, dap — dorsal adhesive pocket. D — microphotograph of a metacercarial cyst (Paramonosto-
mum alveatum) with eyespots and excretory granules still visible; scale bar 100 um. E — cysts on the
surface of the molluscan shell. F-H — schemes of the anterior part of the main collecting ducts of the
excretory system in notocotylid cercariae that correspond to three cercarial morphotypes: Monostomi
(F), Imbricata (G) and Yenchingensis (H), modified from Rotschild, 1938.
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The minority of notocotylid cercariae lack eyespots, have a knob-like tail and encyst
inside the molluscan first intermediate host. In our study region, these belong to a single
species P. symmetricum (see below).

A couple of other digeneans occur in the similar set of coastal snails and have rediae
as an intramolluscan developmental stage, but they can be readily distinguished from Noto-
cotylidae. Cercariae of Cryptocotyle spp. (Opisthorchiidae) also lack ventral sucker and
have eyespots (two), but they have fin folds on the tail and peculiar intermittent swimming;
they also are smaller (body length below 200 um) (Stunkard, 1930). Cercariae of Himasthla
spp. (Himasthlidae, Echinostomatoidea) are about as large as notocotylid cercariae, but
they have a collar with spines and a ventral sucker, and no eyes (Galaktionov et al., 2021).

Within Notocotylidae, cercariae are classified into three groups, or morphotypes, de-
pending on the appearance of the main collecting ducts (MCD) of their excretory system
(Rothschild, 1938). The MCD in notocotylid cercariae merge at the front, forming a circle.
In the Monostomi group, the anterior part of the MCD is behind the median eyespot
(Fig. 1F). In the Imbricata group, the anterior part of the MCD forms a loop at/in front of
the median eyespot (Fig. 1G). In the Yenchingensis group, the anterior part of the MCD
forms a diverticulum reaching the median eyespot or further forward (Fig. 1H). Some vari-
ations to the Monostomi morphotype are possible, in particular — one, two or three shorter
inconspicuous diverticula (not to be confused with Yenchingensis).

Summary of Notocotylidae species from different hosts’

Hydrobiidae

Notocotylus atlanticus Stunkard, 1966 (Fig. 2A)

(From Gonchar et al., 2019) Living rediae vary in size: mature rediae are 770-1570 x
290-370 (1185 x 330); young rediae are 270-600 x 114-257 (418 x 176). Cercariae are
of Yenchingensis morphotype. Heat-killed cercariae are 257-371 (300) x 114-229 (153);
the tail is 243—400 (305) x 2943 (34); the oral sucker is 2947 (35). Excretory granules
are located 4-7 in rows across the main excretory ducts, their size is 0.88—1.84 (1.32).
Cystogenous glands cells contain uniform rod-shaped secrete. The cysts are 170-200 (186)
in diameter.

The species was originally described in North America, with S. salsa as the first in-
termediate hosts (Stunkard, 1966). We found E. ventrosa infected with this parasite at
the White Sea and in Iceland. There has yet been no ultimate genetic validation of the
conspecificity of the European and American material. Indirect genetic evidence suggests
that N. atlanticus is also found in Japan (Gonchar, Galaktionov, 2022).

The type host is Somateria mollissima (Linnaeus, 1758). We found the maritac of
N. atlanticus in Anas platyrhynchos Linnaeus, 1758, Mareca penelope (Linnaeus, 1758)
and A. acuta Linnaeus, 1758. Maritae are difficult to distinguish from several other species:
N. intestinalis Tubangui, 1932, N. magniovatus Yamaguti, 1934, N. imbricatus (Looss,
1893) Szidat, 1935, N. attenuatus (Rudolphi, 1809) Kossack, 1911.

Molecular references MH818008 (28S rDNA) and MH818012 (ITS1).

! The actual range of molluscan hosts for each species of Notocotylids may be wider; this possibility has to
be tested in all future studies.
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Paramonostomum anatis Garkavi, 1965 (Fig. 2B)

Mother rediae reach up to 150—450 x 45-90, and daughter rediae measuring 540 x 180
and more start producing cercariae (Garkavi, 1968). We found that cercariae belong to the
Imbricata morphotype; their body is 270 % 151, the tail is 300 x 30, the oral sucker is 32
(our unpublished data). Cercariae are equally willing to encyst on both vegetate substrate
and the shell of the mollusc which they have left (Fig. 1E) (Gonchar, Galaktionov, 2016).
We found this species only in E. ventrosa, at the White Sea and in Iceland.

The species was originally described at the coast of the Sea of Azov; its life cycle was
also elucidated there, with E. ventrosa as the first intermediate hosts (Garkavi, 1968). There

were no further records of its intramolluscan stages, but Cercaria Notocotylidae sp. no. 12
Deblock, 1980 from Peringia ulvae have similar appearance, particularly the morphotype.
Definitive hosts are A. platyrhynchos (type host, also our unpublished data) and prob-
ably other Anas spp. (Filimonova, 1985).
Molecular references OP942354 (28S rDNA) and OP942347 (ITS1).

Paramonostomum alveatum (Mehlis in Creplin, 1846) Liihe, 1909 (Fig. 2C)

Rediae (measured from the photograph) are 1120 x 283 and contain about four devel-
oping cercariae (Fig. 1B). The cercarial body is 240 x 135, the tail is 300 % 30, the oral
sucker is 32 (our unpublished data). Cercarial morphotype is Monostomi, but some varia-
tions occur: one, two or three short extensions in the anterior part of the main collecting

ducts. Cercariae tend to encyst on the vegetate substrate (Gonchar, Galaktionov, 2016).

We found P. alveatum in both E. ventrosa and Peringia ulvae at the Keret Archipelago,
the White Sea; and in E. ventrosa in Iceland.

Earlier records of the geographic and host range are not clear: it is impossible to
confidently interpret them because we might deal with a group of morphologically simi-
lar species. At the White Sea, the intermediate hosts of P alveatum were identified as
Peringia ulvae (Kulachkova, 1954; Zelikman, 1966; Chubrik, 1966). In North America,
this species is supposedly hosted by S. salsa (Stunkard, 1967). Cercaria Notocotylidae sp.
no. 11 Deblock, 1980 from E. ventrosa in the Mediterranean may represent this species,
too (Deblock, 1980).

Definitive hosts are Somateria mollissima (our data) and many other species of anatids
(Filimonova, 1985); type host is unclear.

Molecular references OP942355 (28S rDNA) and OP942346 (ITS1). Sequence of the
D2 domain of the 28S rDNA does not ensure reliable distinction from the species Noto-
cotylidae gen. sp. 2 WSM (see below).

Notocotylidae gen. sp. 3 WSI (Fig. 2D)

We found cercariae of Imbricata morphotype measuring 350—409 x 168-220 (body),
380415 x 38-50 (tail); 31-35 x 33-37 (oral sucker) uniquely in Peringia ulvae (our
unpublished data). We matched them by molecular genetic data to (1) maritae from
A. platyrhynchos that comply with the diagnosis of P. anatis; and (2) a GenBank sequence
for the marita from a wader Tringa erythropus Pallas, 1764 (Charadriiformes) from Kherson
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Region, Ukraine (Tkach et al., 2001) that is also named P. anatis. However, there is genetic
divergence between the P. anatis from E. ventrosa (described above) and this species.
The morphological distinction between Notocotylidae gen. sp. 3 WSI and P. anatis is
scarce, but it appears that the former might have larger cercariae.
Molecular references OP942358 (28S rDNA) and OP942350 (ITS1).

Notocotylidae gen. sp. 2 WSM (no image available)

According to our unpublished data, the body of cercariae is 265 x 152; their tail is
344 x 36; and the oral sucker is 36 x 35. Cercariae are of Monostomi morphotype and
very similar to those of P. alveatum, but appear genetically distinct from them. Both
E. ventrosa and P. ulvae serve as the first intermediate hosts.

We found maritae in S. mollissima from the White Sea that matched these cercariae
genetically; this material was not sufficient for species identification or morphological
description.

Molecular references OP942361 (28S rDNA) and OP942349 (ITS1). Sequence of
the D2 domain of the 28S rDNA does not ensure reliable distinction from the species
P, alveatum (see above).

Notocotylidae gen. sp. 5 WSM (no image available)

One Peringia ulvae mollusc from Krasnyi Island (White Sea, Kandalaksha Bay) was
infected with Notocotylidae that had Monostomi cercariae, but were genetically distinct
from P. alveatum. As for now, this species is delineated only based on molecular data;
no matching maritae have been found. Notocotylidae gen. sp. 5 WS appears as a sister
species to P. alveatum.

Cercariac of Monostomi morphotype from P. ulvae were described in the life cycle of
Catatropis lagunae Bayssade-Dufour et al., 1996 in France. This is the only prior record
that may potentially refer to the same species.

Molecular references OP942360 (28S rDNA) and OP942352 (ITS1).

Notocotylidae gen. sp. 4 WSY (no image available)

In March 2018 and 2019 we collected two P. ulvae molluscs shedding notocotylid
cercariae with Yenchingensis morphotype in the Sukhaya Salma inlet at the White Sea.
The definitive host is unknown. The putative species is suspected based on molecular data.
It appears as a sister species to Catatropis onobae Gonchar, Galaktionov, 2021.

Molecular references OP942359 (28S rDNA) and OP942353 (ITS1).

Littorina spp.
Tristriata_anatis Belopolskaja, 1953 (Fig. 2E)
(From Gonchar, Galaktionov, 2017) There may be up to a thousand rediae in one

mollusc (Fig. 1A), they differ in size depending on their age, roughly from 300 to 1800
in length. Cercariae are of Monostomi morphotype, their body size is 315-510 (425) x
165-270 (230), the tail is 315488 (408) x 37-83 (62), and the oral sucker is 45-60 (55).
The secrete of the cystogenous glands in rod-shaped.
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We found T. anatis in three species of Littorina: L. saxatilis, L. obtusata and (in the
Sea of Okhotsk) Littorina sitkana Philippi, 1846.

The species is found across a large geographic range: in the North Pacific (Sea of
Okhotsk) and North Atlantic (Barents Sea, Celtic Sea, Iceland) (Gonchar, Galaktionov,
2020).

Definitive hosts are S. mollissima, Somateria spectabilis (Linnaeus, 1758), Histrionicus
histrionicus (Linnaeus, 1758) and A. platyrhynchos.

Molecular references KX833042 (28S rDNA) and KX833023 (ITS1).

Notocotylidae gen. sp. 6 WSY (Fig. 2F)

We found notocotylid cercariae with Yenchingensis morphotype in L. saxatilis in Kem-
ludy Archipelago (White Sea, Kandalaksha Bay, Chupa Inlet) and in Roscoff (the English
Channel). Few photographs are available, and when measured from a photo, the cercarial
body is 194 x 99, the tail is 146 x 18, and the oral sucker is 29. The corresponding maritae

and the definitive host are unknown. We consider this an independent species based on
the molecular genetic data.

Yenchingensis cercariae from L. obtusata and L. littorea in Roscoff were called Cer-
caria lebouri (Stunkard, 1932). Later accounts of supposedly the same cercariae were from
L. littorea (e.g. Werding, 1969) and L. saxatilis (e.g. James, 1969). The experimental
infection study revealed that Cercaria lebouri from L. littorea correspond to the maritae
identified as Paramonostomum chabaudi van Strydonck 1965 (Evans et al., 1997). This
leaves a question on a specific identity of Yenchingensis cercariae from the representa-
tives of the subgenus Neritrema — both L. saxatilis and L. obtusata: do they also belong to
P. chabaudi or to some different species? And are our Yenchingensis isolates from L. saxa-
tilis at the White Sea conspecific to those from the British Isles (James, 1969)?

Molecular references OP942356 (28S rDNA) and OP942351 (ITS1).

Parapronocephalum symmetricum Belopolskaja, 1952 (Fig. 2G)
(Based on the description from James, 1969). Rediae and cercariae are found in the

visceral haemocoel. There is a single first (410-750 x 120-350) and six to ten second
(600-900 x 290-580) generation rediae, their pharynx is 50-70 in diameter. The body
of the fully-developed cercariae is 710-720 x 280-300, their oral sucker is 140-145, the
tail is stumpy and measures just 100. They have a collar that is 300-305 wide. Cercariae
migrate towards the stomach and encycst there in the haemocoel lining. The cysts are oval,
380400 x 250-280.

We found L. obtusata infected with P. symmetricum in Kem-ludy Archipelago, Chupa
Inlet, White Sea; and also detected it in the Eastern Murman. The species was originally
described from L. saxatilis in the Seven Islands Archipelago, Barents Sea (Belopolskaja,
1952). It was later recorded, also in L. saxatilis, on the British Isles (Celtic Sea — Bristol
Channel (James, 1969) and Isles of Scilly (Newell, 1986); the North Channel — St Mary’s
Portavogie harbour (Matthews et al., 1985) and Belfast Lough (Irwin et al., 1989)). Ac-
counts in Iceland are from both L. saxatilis and L. obtusata (Skirnisson, Galaktionov, 2002).
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In a study covering the extended region in the north of Europe, P. symmetricum was found
in both L. saxatilis and L. obtusata in the west (Troms, Finnmark and Western Murman),
only in L. saxatilis on the Eastern Murman coast and only in L. obtusata in the White Sea
(Galaktionov, Bustnes, 1996).

Type hosts are Calidris maritima (Briinnich, 1764). Adult worms also bear a collar and
resemble the metacercariae from the periwinkles, but reach larger size.

Molecular references OP942357 (28S rDNA) and OP942348 (ITS1).

Onoba aculeus

Catatropis onobae Gonchar, Galaktionov, 2021 (Fig. 2H)

(From Gonchar, Galaktionov, 2021) The rediac measure 218-800 (492) x 106234
(174), the pharynx is 31-49 (43) x 31-44 (37). In ethanol-fixed cercariae, body size is
243-361 (300) x 118180 (145); tail is 322-588 (463) x 33-48 (41); oral sucker is 27-40
x 30-43. In living cercariae, body size is 248-379 (297) x 163-215 (181). The morphotype
is Yenchingensis, MCD contain excretory granules 1.45-2.28 (1.86, n = 38) in diameter;
1-2 granules are in a row across main excretory ducts. Secretory granules in cystogenous
glands uniform.

O. aculeus infected with C. onobae occur in Kem-ludy Archipelago, Chupa Bay, White
Sea; Dalniye Zelentsy, Barents Sea; and Grétta, Grindavik (Iceland). In the same regions,
notocotylids (probably also belonging to C. onobae) had been registered in O. aculeus
before the species was described (Chubrik, 1966; Gorbushin, Levakin, 1999; Galaktionov,
Skirnisson, 2000; Skirnisson, Galaktionov, 2002).

Definitive (and type) hosts are common eiders S. mollissima, maritae are morphologi-
cally indistinguishable from those of at least several other species: C. verrucosa (Frolich,
1789) Odhner, 1905, Pseudocatatropis joyeuxi Kanev and Vasiliev, 1986, and P. dvoryadkini
Izrailskaia, Besprozvannykh, Tatonova et al., 2019.

Molecular references MN963021 (28S rDNA) and MN962974 (ITS1).

CONCLUSIONS

We have shown that the diversity of Notocotylidae infecting intertidal gastropods at
the White and Barents Seas was highly underestimated. The current total of eleven species
may also not be the final number, but probably is close to reality, considering the sampling
effort. The non-genetic discriminating features for these species are limited, but future re-
search may discover more of these. Particularly intriguing is the specificity of Notocotylidae
to their intermediate host. Now there seem to be examples of both strict (one species of
gastropods) and relaxed (members of several families within one superfamily) specificity.
This issue also requires further studies. Moreover, the definitive hosts and maritae are yet
well-defined for just five species out of 11.

Overall, if similar trends are found in other regions, the family Notocotylidae will likely
grow following integrative taxonomy research. This will also lead to better understanding
their evolution, and contribute to the development of evolutionary concepts for the whole
Digenea.
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BUIOBOM COCTAB NOTOCOTYLIDAE (DIGENEA)
B JIMTOPAJIbHBIX 'ACTPOIIOJAX HA BEJIOM U BAPEHIIEBOM MOPAX

A. T. Tonuap, K. B. T'anakrrnoHnoB

KuaroueBble ¢JI0Ba: HOTOKOTWIIHIBI, TPEMATO/bI, LIEPKAPUH, PEIUU, TIPOMEKYTOUYHBIC X035€Ba,

JIHK-6apxomst
PE3IOME

Kax nokasanu HeZaBHHE HCCIeOBaHMs, (hayHa TpeMaToa B OPIOXOHOIMX MOJUIIOCKax Ha bemom u
BapeHIieBoM MOpSX XapakTepu3yeTcsl OONBIIMM BHIOBBIM OOraTCTBOM, YeM MPENoarajoch paHee.
OTH JaHHbIe, OMyOJIMKOBAHHbBIC B CEPUsX CTAaTeH, MBI MpeaiaraeM o0o0umTh B hopme, ynoOHOM s
MPaKTHYCCKOTO MCIOAb30BaHus. B manHoil paboTe MbI 00beAMHWIN CBeACHUS 00 11 BHgax U3 cem.
Notocotylidae, kKOTOpbIX MBI OOHAPYKHJIM B JUTOPAIbHBIX MOJUIIOCKax Ecrobia ventrosa, Peringia
ulvae, Littorina spp. u Onoba aculeus. Mpbl IPUBOIHM pa3Mepbl U KPaTKUC OMUCAHUS PEAUN U 1ep-
Kapuii, M3BECTHBIN CIEKTP X03€B M reorpaguyeckoe pacripoCTpaHEHHEe, XOTs Ui HEKOTOPBIX BUIOB
uHpopMaIHs TIoKa HermoHas. Mbl Takke cchliaeMcs Ha nocienoBarenbHocTd JJHK 13 6a3bl maHHbIX
GenBank, KOTOpbIe MOT'YT MOCIYKHTh JJIs HACHTU(DHUKAIIMK BUIOB — BKJIFOUAs HECKOJBKO HOBBIX
nocseaoBaresibHocTel. Jlist y100cTBa UCIIONIB30BAHUS MBI MPEABAPSICM CIHCOK BHIOB HOTOKOTHIIH/T
COBETaMH 110 WACHTH(UKAIIMNA MOJUTIOCKOB-X0351CB U MTPOBEICHUIO OCHOBHBIX MOJICBBIX M JIabopaTop-
HBIX MPOIEIY.
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OBHAPYXEHUE B MOJUUIFOCKE SUCCINEA PUTRIS
CIIOPOIIMCTHBI POJIA LEUCOCHLORIDIUM HEOBBIYHOM OKPACKH
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Ha tepputopun Bokcuroropckoro paiiona Jlenunrpanckoit obnactu (Pocenst) B Mosutocke Suc-
cinea putris L., 1758 obnapyxena cnoponucra Leucochloridium sp. co 3peibIM OKpalIeHHBIM OT-
poctrom. IToka3aHo, YTO MUTMEHTANUsI OTPOCTKA OTIMYAETCS OT TAKOBOW CIIOPOLUCT JIPYTHX BUIIOB
pona Leucochloridium Carus, 1835, panee ommcaHHbIX Ha Tepputopun EBporsr. HanGonee Onmu3kumu
10 OKpacke K OTPOCTKAM HaWIEHHOI CIOPOIMCTH OKA3alNCh MAapPTEHUTHI C TeppUTOpUH SmoHun.
[IpoBeneHo reHoTunupoBaHue oOHapykeHHOH crmopouucTsl o ¢pparmentam p/JHK (momusie ITSI,
ITS2, 5.8S u wactuunsle 18S u 28S HyKJICOTHIHBIE NOCIEAOBATEILHOCTH). [ eHeTHYECKHE TUCTAHIUN
MEXy UCCIIeyeMOH CIIOPOLMCTON M TPEACTaBUTENSAMU PaHee ONUCAHHBIX BUAOB popa Leucochlo-
ridium B GOJIBIIMHCTBE CITy4aeB MPEBBIIAIOT CPEAHNE BHYTPUBHUIOBBIC. JTO, a TAKXKE JAHHBIE MOp-
(OJIOTHYECKOTO aHalM3a, MOTYT CBHJICTEIILCTBOBATE O NPUHAIICKHOCTH OOHAPY)KEHHOH CIOPOLIUCTHI

K CaMOCTOSITEIIFHOMY, paHee He onucanHoMmy B EBpome Buny pona Leucochloridium.

KuoueBblie ciioBa: tpemaronsl, Leucochloridium, p/IJHK, renorunupoBanue, okpacka OTPOCTKOB

CIOPOLMCT, Succinea putris
DOI: 10.31857/S0031184722060023; EDN: FHOEXO

Omnpejenenne TpemMarojl, Kak MpaBUiIo0, OCYILECTBISIETCS MO TAKUM CTaJUsIM Pa3BUTHS,
KaK MapuTHl U Iepkapuu. OIHAKO CTPOCHHE MAapTeHUT Tpemaron poxa Leucochloridium
Carus, 1835 (Trematoda, Leucochloridiidae) mo3BosisieT mpoBOAUTE BUAOBYIO HICHTH(DU-
Kaluio o cnopormcram. CHopoIKCThl Pa3HBIX BHJOB ATOTO pojia pasziuyarorcs: popMoi
7 OKPaCKOH 3penbIx oTpocTKOB (cM.: ['mHernmHcKas, 1968). BammnHocTs 3THX MOpdoiIoru-
YEeCKHMX MPH3HAKOB ObUIa TOJATBEPIKACHA MOJEKYISIpPHO-TeHeTHUeCKMMU Metoaamu (Casey
et al., 2003; Zhukova et al., 2014; Ataev et al., 2016).
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B pesymnprare mHOTONMeTHETO (¢ 2008 T.) aHanm3a 3apaXKeHHOCTH MOJUTIOCKOB Succined
putris L., 1758 (Gastropoda, Succineidae) Ha Tepputopun eBponeiickoil yactu Poccun
u benopyccun HaMu ObUIHM BBISBJICHBI TPU BHIA TpeMaron poaa Leucochloridium: L. para-
doxum Carus, 1835, L. vogtianum Baudon, 1881 u L. perturbatum Pojmanska, 1969.

Hawubornee gacTo BcTpeyaroTesi COPOIUCTHI BUaa L. paradoxum, oTIMYaromuecs 3ele-
HOHM OKpackoil oTpocTKoB. [Ipr 3TOM oTMevaeTcst orpeieneHHas BapuadellbHOCTh PUCYHKa
okpacku (Ycmanosa, 2021).

B 2017 r. B bokcuroropckom paiione Jlenunrpajackoit obmactu Obiia oOHapyxeHa
CIIOPOIIMCTA CO 3PENIbIM OTPOCTKOM, TaKKe OKpAICHHBIM B 3€JICHBIH I[BET, HO XapakTep
MTUTMEHTAINN 3aMETHO OTJIMYAJICS OT PaHEe ONHCAHHBIX HAMH W APYTMMH aBTOPAMH JUIA
L. paradoxum na teppuropun EBponsl (I'mnenmuckast, 1953; Heckert, 1889; Casey et al.,
2003; Ataev et al., 2016). B To e BpeMs, OKpacka OTPOCTKa OKa3ajach OJHM3Ka BHIAM
Leucochloridium spp. n3 Snonnn (Nakao et al., 2019; Ohari et al., 2019). [Ina omnpenerne-
HUSI BUJIOBOM NMPHHAIICKHOCTH HAWAEHHON CHOPONMCTHI OBUIO MPOBEJCHO MOJEKYJISIPHO-
TEHETHYECKOEe HCCIIeIOBaHHE.

MATEPUAIJT U METOJJUKA

Momtrocku Succinea putris, 3apakeHHbIe criopouuctamu Leucochloridium sp. n L. paradoxum,
ObIH 0OHapy>KeHBI Ha TeppuTopun JleHnHrpazackoit obmactu (59°28°36.6 N, 33°48°21.0 E). Cnopo-
mucra L. paradoxum Oblna HAEHTH(OUIUPOBAHA paHee MO MOP(HOIOTHUSCKUM IpPH3HAKAM, a TaKkKe
TeHOTHITUPOBAHA 10 ()ParMEHTY MHTOXOHJIPHAIBHOIO reHa | cyObeaMHHIBI UTOXPOM C-OKCHIa3bl
(GenBank MZ676717.2) (YcmanoBa u ap., 2021). AHanu3 oKpacku OTPOCTKOB CIIOPOIUCT MPOBOIIIIH
¢ ucrnonb3oBaHueM crepeomukpockona Leica M165C u ¢potokamepsr Leica DFC290. Crioponucty
Leucochloridium sp., U3BICUECHHYIO U3 MOJUIIOCKA, XpaHWin npu Temmeparype — 80°C. JTHK BoI-
JIeTISUTH TIpH TTIoMon komMepdeckoro Habopa JIHK-cop6-C-M (cat. Ne K1-6-50-Mod) (AmmmuCenc,
Poccnst) cormacHO MHCTPYKIMH IPOU3BOANTEN. [ @HOTHIHPOBAaHNE CIIOPOIMCTH OCYIIECTBISIIN
no yuactky p/IHK, Bxmrouaromemy nmonnsie ITS1, ITS2, 5.8S u wactuunsie 18S u 28S Hykieo-
tuasele nocienoBarensHoctd p/IHK. st TILP Obuti vcnonb30BaHbl TpH Mapbl crielGUIecKux
npaiimepoB Br — digll (Tkach et al., 2000), digl2 — 1500R (Tkach et al., 2003) u RiboN F — L2
(Zhukova et al., 2014). IIpaiimep RiboN F 6b11 cCKOHCTpYHpOBaH IMPpU MOMOILIX MporpaMmel Primer 3
(Untergasser et al., 2012) ¢ ucnonap3oBaHnEeM HYKJICOTHAHOW mocienoBaTenbHocTu L. paradoxum
(GenBank, KP938187.1). ITILIP npoBoammu ¢ ucnons3oBanueM TagDNA nommmvepassl (cat. Ne EP0401)
(ThermoFisher Scientific, JIutBa) mo omucanHomy panee mpoTtokony (Prokhorova et al., 2020) ¢ Tem-
neparypamu orxura 54.7, 56.0 u 64.0°C coorBercrBeHHO. Boinenenue IIIP-npoxykToB u3 arapo3Horo
Tels U UX OYUCTKY MPOW3BOAWIIM IIPU ITOMOIIM KoMMepueckoro Habopa Wizard® SV Gel and PCR
Clean-Up System (cat. Ne A9281) (Promega, CIIIA) cornacHo UHCTpYKIMU npousBoauteis. CekBe-
HHUpoBaHHe 10 CIHrepy OCYMIECTBISIN B komMmepueckoi opranusaimn OOO «CuHTOm.

AHanu3 ceKBeHOTpaMM, cOOPKY M BBIPAaBHMBaHUE HYKJICOTHHBIX MOCIIEI0BATENbHOCTENH MPOBO-
I ¢ moMotnsio nmporpamMm BioEdit v. 7.2.5 (Hall, 1999) m MEGA v. 10.2.4 (Kumar et al., 2018).

Jnis mopcyera TeHETHYECKUX paccTosgHuil (p-distance) ncnomb3oBamu MEGA v. 10.2.4 (Kumar
et al.,, 2018). Maremarudeckast MOACIb U1 pacueTa TeHETUYECKHX TUCTAHLIUN MPH IMOCTPOCHUH
(UIOTeHETHUECKUX PEKOHCTPYKIMH Oblila BEIOpaHa ¢ MCIONb30BaHHEM Kputepusi Axanke n baife-
coBckoro nHpopmarronuoro kputepust B jModelTest v. 2.1.7 software (Darriba et al., 2012). dus
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¢unorenernueckux pekoHCTpyknuid mo ITS1-5.8S-1TS2 ywactky p/IHK Obuia mcmonp3oBaHa IBYX-
napamerprdeckas monens /Ixykca-Kantopa (Jukes, Cantor, 1969). ®duoreHeTHYecKie peKOHCTPYK-
UM C UCIOJIB30BAHUEM METOJla MaKCHMaJbHOro npaspononodus (ML) npoBoaunm B mporpamme
MEGA v. 7.0 (Kumar et al., 2016). Bytcrpen-nognep:xka /i JepeBbeB, IIOCTPOSHHBIX MeToxoM ML,
6bu1a mocuntana Ha ocHoBe 1000 perumnk (Felsenstein, 1985). Baitecosckuii ananns (BI) nposoamim
B nporpamme BEAST v. 2.5 (Bouckaert et al., 2019) ¢ oqHOBpeMEHHBIM 3aIlyCKOM YeTBIPEX Lernei
B 10 mMuH nokosierunit ¢ ordbopom kaxaoro 1000-ro. [locroBepHocTh Tononoruu Bl-nepeBbeB olieHnBa-
JM IO PACCUMTAHHOI BEJIMYMHE allOCTEPHOPHON BEPOATHOCTH. [IJist BU3yaltH3aliy (UIIOreHETHYECKHX
JIePEBBEB, CTEHEPHUPOBAHHBIX C TIOMOMIBIO MTporpaMMbl TreeAnnotator 1.7.5, ucmonp3oBany mporpaMmy
FigTree 1.4.0 (http://tree.bio.ed.ac.uk/software/figtree/). Homepa mcrionp30BaHHBIX HYKJICOTHIHBIX
nocienoBarenbHocTel n3 GenBank mpencraBieHsl Ha (UIOreHETHUECKHUX JiepeBbsx. st moacué-
Ta BHYTPUBHJIOBBIX T€HETHUECKHX AWUCTAHIMH HCIOIB30BAJIU IIOCIENOBATEIBHOCTH L. paradoxum
(KP938187.1, LC466801.1, MH101511.1, KP903688.1, JF346883.1, JF274482.1, KP903686.1,
KP903685.1, KP903686.1, JN639012.1, MK377352.1), L. perturbatum (LC466802.1, KP938186.1,
KP903687.1, MK377349.1, MK377351.1, JF331664.1) u L. vogtianum (KU351661.1, KP903691.1,
KP903689.1, KP903690.1) u3 GenBank.

PE3VJIbTATBI U OBCYXJEHUE

Mopdonoruyeckuii aHaau3

OCHOBHBIM MOP(OJIOTHYECKUM TPU3HAKOM ISl BUJIOBOM MICHTU(PHUKAIUH CIIOPOIKCT
Tpemaron pona Leucochloridium sBnsercst opMa 1 OKpacka 3pesbix oTpocTkoB (I 'mHemH-
ckas, 1953; Casey et al., 2003; Ataev et al., 2016). Y u3ydaemoii CrioOpoICTBI 0OOHAPYKE-
HBI MOJIOZION (HEOKpAIICHHBIN) U 3peiblil (OKpaleHHbIH) oTpocTku (puc. 1A).

JucTampHBIA yYacTOK 3pENIOTO OTPOCTKA OKpAIICH B KOPUYHEBHIA IBeT. Jlamee, Ha
KOPHYHEBO-3eJIEHOM ()OHE BHJIHBI TEMHBIE OyrOpKH M JIBE IOIEpEYHbIe OeJble ITOJIOCKH.
Hwke BbIIENsieTCs yyacToK, riae Ha 0eoM (OHE MO3audHO PacIOOKEHBI 3eEHbIC KBa-
IpaThl. 3a 3TUM Y9aCTKOM XOPOIIO 3aMETHAa MPEPHIBUCTAs MOJI0CAa KOPHYHEBOTO I[BETA.
OcranpHas yacTh OTPOCTKA OKpalleHa B HKENTHIN 1BeT. IIOKpOBBI CIIOPOLUCTHI 00pasyoT
371€Ch KOJIBIIEBBIC CKJIAJIKH, OKPAIICHHbIC NPEPhIBUCTHIMU KOPHUHEBBIMHU TOJIOCKAMH.

Panee Ha TeppuTopun EBpOMBI CIIOPOLIKCTHI C OTPOCTKAMH BBHIMICOTIICAHHOTO THITA
OKpacKH He perucrpupoBaiuch. Hanbomnee OIM3KMMHU MO XapakTepy MUTMEHTAIUH SBIIS-
foTcs ciopouucthl L. paradoxum (I'mueumnckas, 1953; Ycmanosa, 2021; Heckert, 1889;
Monnig, 1922; Bakke, 1980; Casey et al., 2003; Ataev et al., 2016 u ap.), y KOTOpPBIX
B OKpacke MmpeodianaroT 3enEHbIi 1 KopuyHeBbli nBeta (puc. 1B). OxgHako B okpacke OT-
POCTKOB criopoucT L. paradoxum ¢ Tepputopun EBpoIibl He OTMeUYaeTcst Hajlmyue KOpHY-
HEBOH MONOCH mmocie 3enéHoro yactka (puc. 1B). Kpome toro, y orpoctkoB L. paradoxum
MIPOKCUMaJIbHASL YaCTh OKpallleHa WHave (CIUIOLIHBIC MOJIOCKH Ha CBETIIOM (DOHE) U JIMIICHA
KOJIBIIEBOM CKJIaJ4aTOCTH.

W3 W3BECTHBIX OIMMCAHMIA OTPOCTKOB CIIOPOIHCT poxa Leucochloridium Hanbonee OMU3KH
110 OKpacKe K HaiieHHOH B BOKcHTOropckom paiioHe CrIiopoLUCThl ¢ TeppuTopun Smnonunwu,
KOTOpbIC OBUTH ONpeaeseHbl Kak BUIbl Leucochloridium sp. (Ohari et al., 2019) u L. para-
doxum (Nakao et al., 2019).
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Pucynok 1. Criopoructsl pona Leucochloridium: A — cnopouucta Leucochloridium sp., oOHapy-
JKEHHasi B MOJUTIOCKe Succinea putris (¢ — TUCTaJbHBINA y4acTOK, OKPAIICHHBIH B KOPHYHEBHII I[BET;
d — monepeuHbIe Oemble ONIOCKH; € — Y9aCTOK 0eoro mpeTa, Ha (oHe KOTOPOTO MO3aHMYHO PACIIOINO-
XKEHBI 3eI€HBIC KBaAPaThl; f — MPephIBUCTAst MOJIOCA KOPHYHEBOTO LIBETA; g — YaCTh OTPOCTKA KEITOTro
[[BETA C XapaKTCPHBIMH CBETIIO-KOPHYHEBBIMH CKJIAJKaMU; CP — LICHTPAJIbHAS YacTh CIHOPOLMCTHI;
nb — HEOKpaIIeHHBIH OTPOCTOK; t — TpyOdaThie y4acTKH. 3BE3M0YKA — OKPAIICHHBIH OTPOCTOK);
B — orpoctok L. paradoxum (h — 3enéuplii y4actok; k — npokcuMaibHas 4acTh OTPOCTKA).

Figure 1. Sporocysts of Leucochloridium trematodes. A — sporocyst of Leucochloridium sp., found
in Succinea putris snail (c — distal area of brown color; d — white transverse bands; e — white area
with mosaically arranged green square blocks; f — brown dotted band; g — yellow-colored part of the
broodsac with peculiar lightly brown folds; cp — central part of sporocyst’s stolon; nb — non-colored
broodsac; t — tube. Asterix — colored broodsac). B — broodsac of L. paradoxum (h — green area;
k — proximal part of the broodsac).

MoJiekyasIpHO-TeHeTHYeCKU aHAIu3

B pesynbrare uccienoBanus 00HapYKEHHON COpoUcThl Leucochloridium sp. ObUT TIO-
nyder yuactok pJIHK mporspxernoctio 1548 m. H. (GenBank, OP709269), Bkitrouaromuii
MoJIHbIE HyKJeoTuaHble nocienosarenbHoctu ITS1, ITS2, 5.8S u ywactuunsie 18S u 28S.

Ha ¢unorenernueckoit pekoncrpykimu 1o ¢parmenty [TS1-5.8S-ITS2 p/IHK (1279 n. u.)
npeacrasurenu cemeiictBa Leucochloridiidae dopmupyror oy xiaay (puc. 2). Otaeins-
HBIC BETBH 00pa30BaHBI IpeacTaBUTesIMEA poaoB Urogonimus Monticell, 1888 u Urotocus
Looss, 1899, Leucochloridium. Viccnenyemas cropomycTa OKa3bIBaeTCsl B OJHOW TpyIIe
¢ L. paradoxum w3 SInonwun, Leucochloridium sp. ¢ o-Ba OkuHaBa, 3eIEHON CIIOPOIMCTOMN
w3 EBponsl u pacmonaraercs Ommxe Bcero kK L. vogtianum.
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168[ KU351661.1 Leucochloridium vogtianum Luban
09599 |k OP709269 Leucochloridium sp. Green
093106 | L LC466800.1 Leucochioridium sp. Oki)
AY258145.1 Leucochloridium sp. Green European
0.83/65 .9572L C466801.1 Leucochloridium paradoxum Hokkaido
MH101511.1 Leucochloridium paradoxum cultivar

T3 f1100] kpP938187.1 Leucochloridium paradoxum Vyritsa

LC466802.1 Leucochioridium perturbatum Hokkaido
10| MK377351.1 Leucochloridium perturbatum Vyritsa

14100 KP903705.1 Urogonimus macrostomus
I: MK347524 Urogonimus certiae
KP903635.1 Urotocus rossitensis

11100 1100

1100 [ MK411399.1 Leucochloridiomorpha constantiae
[ MK411398.1 Leucochloridiomorpha lutea

096100 - AF067852.1 Echinostoma trivoivis
1100 L y58100.1 Echinostoma paraensei
U58098.1 Echinostoma caproni

11100 [~ KF543340.1 Fasciola gigantica

0.99177 [ MG569975.1 Fasciola hepatica
11100  AF531312.1 Schistosoma rodhaini
noo [ AF531314.1 Schistosoma mansoni

FJ852563.1 Schistosoma japonicum

Pucynok 2. baifecoBckast GpuiioreHeTHueCcKasi peKOHCTPYKINUS, BBIIIOIHEHHAS 110 HyKJICOTHIHOHN I10-
cienosarensHoCTH [TS1-5.8S-I1TS2 p/IHK (1279 1. H.) ¢ ucnons3oBanueM moxenu JDxykca-Kanrtopa.
Tomosorus JepeBa COBIANacT ¢ PEKOHCTPYKIUEH, TTOJy4eHHOW METO0OM MaKCHMAJILHOTO HPaBJOIIo-
no6us. Yka3aHbl 3HaUYEHHs allOCTEPHOPHBIX BeposiTHOCTel it Bl m GyTcTpernHble MOmIepKKH ISt
1000 peruk aast ML. Vkazanbl HOMepa HCIOIb30BaHHBIX MocienoBarensHocTeii B GenBank.

Figure 2. The Bayesian phylogenetic reconstruction based on nucleotide sequences of ITS1-5.8S-
ITS2 tDNA (1279 b. p.) with the use of Jukes and Cantor model. Tree obtained by the maximum
likelihood method had the same topology. Number at the branch nodes indicates posterior probability
for BI and percentage bootstrap support for 1000 replicates for ML. Numbers of used sequences
from GenBank are shown.

leHeTnyeckue AUCTAHIMU MO JaHHOMY (parMeHTy reHoMa MEXIy IOCIeI0BaTeIbHO-
CTSIMH, UCIIOJIb30BAHHBIMHU JUTsl TIOCTPOCHUsI JiepeBa (puc. 2), mpeacTaBieHbl B Tadm. 1. Jlus
CPaBHCHHMS BBISBISICMBIX MEXKIy 00pa3liaMu pa3inuuii ObLIM MOCUYUTAHBI CPSTHUE BHYTpPHU-
BHJIOBBIC TEHETUYECKUE TUCTAHITH JUTsI TIpeicTaBuTenei poaa Leucochloridium (tabmn. 2).
B ananu3se ObUia UCMOIB30BAHA MMOCIIEAOBATEIHLHOCTh MEHBIICH JUTHHBI, YeM TIPH TTOCTPOE-
HUM JepeBa (puc. 2), KOTopasi, OJHAKO, MO3BOJIMIA BKIIIOYHTh B BBIPABHHBAHUC OOJBIICE
YUCJIO 00Pa3IoB.

CpenHue TeHEeTHYECKHe JUCTAHIIMA MEXIy HCCIIEAYeMON CIOPOIUCTON U IPYTUMHU
Bugamu pona Leucochloridium o dparmenty ITS1-5.8S-ITS2 p/IHK npessimaror cpen-
HIOI0 BHYTPHBHIOBYIO JUCTAHIIMIO sl TIpejcTaBureneii pona Leucochloridium (tabin. 2).
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Tadmuua 1. [enernueckue aucrannuu (p-distance) MeXIy TPEICTaBUTENSIMH poa
Leucochloridium o ¢pparmenty 1TS1-5.8S-ITS2 p/IHK (1146 m. u.)

Table 1. Genetic distances (p-distance) between Leucochloridium trematodes
by the ITS1-5.8S-ITS2 rDNA fragment (1146 b. p.)

Leucochloridium
Bun sp. OP709269 ! 2 3 4 >
1 |Leucochloridium sp. Green 0.01438
European AY258145.1
2 |Leucochloridium paradoxum 0.04167 0.03820
Europe KP938187.1,
MHI101511.1
3 |Leucochloridium paradoxum 0.01530 0.0027810.03989
Hokkaido LC466801.1
4 |Leucochloridium vogtianum 0.00668 0.01918{0.04840{0.02199
KU351661.1
5 |Leucochloridium sp. Okinawa 0.00769 0.01157(0.04086|0.01420{0.01442
LC466800.1
6 |Leucochloridium perturbatum 0.03693 0.03122{0.03400{0.03152{0.04369|0.03700
LC466802.1

Ta6anua 2. BayTpuBHIOBBIe N MEKBH/IOBBIE TeHeTHUeCcKHe auctaHnuu (p-distance)
st pona Leucochloridium o ¢pparmenty ITS1-5.8S-ITS2 p/THK (946 . n.)

Table 2. Intraspecific and interspecific genetic distances (p-distance)
for Leucochloridium trematodes by the ITS1-5.8S-ITS2 rDNA fragment (946 b. p.)

[okazatenb L. paradoxum | L. perturbatum | L. vogtianum
Cpennsist BHyTpUBHIOBas p-distance 0.01987 0.00762 0.00059
Cpennsist BHyTpuBHAOBas p-distance ams pona 0.00936

Leucochloridium

Mexsuposas p-distance ¢ L. paradoxum | 0.03329 | 0.02148
Cpennsist MexxBuoBas p-distance 0.02878

p-distance ¢ Leucochloridium sp. OP709269 0.02118 ‘ 0.03127 ‘ 0.00029
Cpennsis p-distance mexny Leucochloridium 0.01758

sp. OP709269 u npyrumu Bumamu pona

Leucochloridium

Uckmiouenne coctaBusioT L. vogtianum n Leucochloridium sp. ¢ 0-Ba OKMHaBa: MEXIy
MTOCIICOBATEIFHOCTSAMHU ITHX TPEMATOA M M3y4aeMOH TPEeMaToIbl TeHETHUYESCKasl TUCTaH-
LUl MEHbIIIE CPeJHEeH BHYTPHUBUIOBOIH. MaKkCUMaibHbIe TUCTAHIIMU 110 JJAHHOMY y4YacTKy
MEXIy HCCIeTyeMOil CIIOpOUMCTON U BUAaMU L. perturbatum m L. paradoxum TIpeBIIAIOT
CpeIHUE MEKBUIOBBIC JJIS POJa.

B pesynsrare nccnenoBanus Obuta nosydeHa nocienosarensHocTh 28S p/IHK Hebomb-
moi auHbI (339 1. H.). DTOT PparMeHT reHoMa SIBISIETCSI OTHOCHTENBHO KOHCEPBATHBHBIM:
MEXIy pa3sHBIMU BHIOAMU pona Leucochloridium reHeTHYeCKUEe MUCTAHIUU IO JaHHOMY
Mapkepy He npessimaror 0.009 (Nakao et al., 2019). [TpoBenéHHBINH aHaIU3 MO3BOIMII
BBIIBUTH eAnHUYHBIC (1—4) 3aMeHBl B mpenenax JaHHOTO ydacTka (Tabum. 3). Hambombimme
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pa3nuans HaOMIOJAIOTCS MEXAY MCCIeTyeMOH CIOpPOIHCTON U L. vogtianum, HaUMEHb-
[IMe — MEXJy HCCIelyeMOH criopouucToi u L. paradoxum w3 Slnonun. DTH NaHHBIC HE
COINIACyIOTCs ¢ pe3yabraraMu aHanu3a ydactka p/IHK, Bkirouaroniero BHyTpeHHHE TpaHC-
kpubupyemsie creiicepsl u 5.8S p/IHK, 410 MOXeT 0OBSCHATHCS KOHCEPBATUBHOCTHIO 28S,
a TaKk)Ke KOPOTKOH JUIMHOM CpaBHMBAaeMOIO ()parMeHTa.

Tadmuua 3. KonnuecTBo 3aMeH B HYKJICOTHIHBIX MOCIEAOBaTeNbHOCTIX (pparmenta 28S p/IHK
(339 m. u.) Tpemaron poxaa Leucochloridium

Table 3. Number of differences in sequences of 28S rDNA fragment (339 b. p.) Leucochloridium
trematodes. Line — the absence of differences

Bun Leucochloridium sp.
OP709269

1

Leucochloridium paradoxum Europe
KP938187.1, MH101511.1
Leucochloridium paradoxum Hokkaido

2 |LC466801.1 B :

3 |Leucochloridium perturbatum LC466799.1 1 - 1

4 |Leucochloridium passeri ON219927.1 1 - 1 -

5 |Leucochloridium vogtianum KU351661 3 4 3 4 4

IIpoyepk — OTCyTCTBHE 3aMEH.

ITo pesymapratam QuioreHernyeckoro anamuza ¢parmenrta [TS1-5.8S-ITS2 p/JHK
K OOHapy>KCHHOH cropouucTe Hanboliee TeHeTHUecKu Onm3ku Leucochloridium sp. ¢ o-Ba
OxwunaBa (Nakao et al., 2019) u L. vogtianum. OTpOCTKH AaHHBIX CIIOPOLKCT 3HAYUTEIHHO
omm4aroTcs o Mopdonorun (hopmMe W/HaM OKpacke) OT OTPOCTKA HCCIIEAYEMON CIIOPOIIH-
ctol. [laprennta L. paradoxum w3 SInonmu (Nakao et al., 2019) noxoxxa Ha oOHapy»keH-
HYI0 HaMH 10 NUTMEHTAlH OTPOCTKOB, OJIHAKO Ha (PUIOTCHETHUYECKOH PEKOHCTPYKIIMU
OKa3bIBaeTCs Ha OOJBIIEM PACCTOSHUM, YeM CIIOPOLIMCTHI ¢ HECXOKEH OKPACKOH OTPOCTKOB.

[TonydyenHbie B Xo/1e MOP(OIOTHYECKOTO U MOJICKYISIPHO-TEHETHYECKOr0 aHalln3a
JaHHBIC MOTYT CBUJACTCILCTBOBATH O BBICOKON CTEMEHH MOp(bOJ'[OFI/I‘ICCKOﬁ N3MCHYHNBO-
CTH KaKoro-JTH0O M3 M3BECTHBIX BHJIOB WJIM )K€ O NPHHAUIC)KHOCTH OOHAPY)KEHHOU CIT0-
POLIMCTHI K CaMOCTOSITEIbHOMY BULY poaa Leucochloridium, He onvcaHHOMY paHee s
EBponeiickoro pernona. Ilocieqnee mpeamnonokeHne Mbl CHUTaeM 0osiee BEepOSATHBIM, TO-
CKOJIbKY BCE T€HOTHITUPOBAHHBIC BHIBI pona Leucochloridium XapakTepu3yrOTCsS BBICOKOH
BHYTpUBH0BOH koHcepBatnBHOCTHIO p/IHK (Yemanosa u ap., 2021; Zhukova et al., 2014;
Heneberg, 2016) u B nureparype He ONUCAHBI Cllydan OOHAPYKEHHS Y CIIOPOLMCT OJJHOTO
BUJIa IPUHIUITHAIBHO Pa3HBIX MO OKPacke OTPOCTKOB.

BJIATOJJAPHOCTH

HccnenoBanue BBIMONIHEHO NPpH (UHAHCOBON mopepxkke PODU B pamkax HaydHOTO
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FINDING OF UNUSUALY COLORED SPOROCYST
OF GENUS LEUCOCHLORIDIUM IN SUCCINEA PUTRIS SNAIL

R. R. Usmanova, E. E. Prokhorova

Keywords: trematodes, Leucochloridium, rDNA, genotyping, coloration of sporocyst’s
broodsacs, Succinea putris

SUMMARY

Leucochloridium sp. Carus, 1835 sporocyst with a mature colored broodsac was found in the
Boksitogorsk District of Leningrad Region (Russia) in Succinea putris L., 1758 snail. The pigmenta-
tion of the sporocyst’s broodsac was shown to differ from ones of other Leucochloridium Carus, 1835
species, previously described for Europe. The obtained sporocyst is most similar by the coloration
of its broodsac to the trematodes of the same genus from Japan. The genotyping of the investigated
sporocyst by the rDNA (ITS1, ITS2, 5.8S complete and 18S u 28S partly sequences) gene fragments
was conducted. Genetic distances between obtained sporocyst and previously described species of
Leucochloridium genus are higher than intraspecific ones in the most cases. This data and data of
morphological analysis can imply that the investigated sporocyst belongs to the separate species of
Leucochloridium genus, previously not discovered in the European region.

468



TTAPA3UTOJIOTMA, 2022, mom 56, Ne 6, c. 469—476.

VIIK 593.5: 592/599
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Muxcocniopunust Myxidium rhodei Leger, 1905 — pacnipocTpaHeHHBIN Mapa3uT MajJeapKTUIeCKUX
KapIOBBIX PBIO, JTOKATH3YIONIMHCS MPEUMYIIECTBEHHO B OOYMEHOBBIX Kamcylax modek peid. B o3.
Batikan mmotBa Rutilus rutilus 3apaxeHa Mukcocnopunueir M. rhodei ipu BEICOKOH SKCTCHCUBHOCTH
(94-100%) n naTeHCHBHOCTH MHBa3uu (1o 6000 nceBmouuct) B 19992021 1. B nanHoit padore Obu1
TIPOBE/ICH aHAJIM3 BO3PACTHOH, CE30HHOM, MHOTOJICTHEH THHAMUKH M TPOCTPAHCTBEHHOTO pacHpese-
JeHHs 3apakeHHOCTH M. rhodei mnoTBbl B YnBBIpKyHcKoM 3anuBe 03. baiikan. [lapasut HaumHaeT
PETHCTPUPOBAThCS Y TOJOBUKOB, 3aTEM MHTEHCUBHOCTh WHBA3UH IUIOTBHI M. rhodei yBemmauBaetcs,
JOCTHTasi MAaKCUMyMa y pbhIO cpelHero BO3pacTa, y CTapILIEBO3PACTHBIX — CHUXKaeTca. M. rhodei
MMeeT TONMYHBIN UK pa3BUTHA B TuIoTBe. Konebanus 3apaxkeHHOCTH M. rhodei uiccienyeMbIx poiO
B TeueHHe 25 neT HaOmoAeHNH KOPPEenupyroT ¢ MHOTOIETHUMH M3MEHEHHSIMH THUAPOIOTHYECKOTO
pexuma o3. baiikai.

KuroueBbie cioBa: Baiikai, miorBa, MUKCOCTIOPUINH, MTOYKH, TICEBAOLMCTHI, Myxidium rhodei

DOI: 10.31857/S0031184722060035; EDN: FIGUMR

MHUKCOCTIOpHIMK — IIUPOKO PACIIPOCTPAHEHHBIE SH/I0MIAPA3HUThI, MMEIOLINE JABYXXO3SIMH-
HBII JKM3HEHHBIH LUK, TJIe OKOHYATEIbHBIMH XO3SI€BAMH SIBJISIOTCSI OJIMTOXETHI U TIOJIMXETHI,
a POMEXYTOYHBIMH TI03BOHOYHBIE, IPEHMYIIECTBEHHO KOCTHCTBIE PHIOBL.  Pa3sHooOpasue Muk-
COCIIOpUINI BEJIHKO, B MHUpe HacunuThiBaeTcs cBbire 2500 BuaoB (Okamura et al., 2018). Pox
Myxidium Biitschli, 1882 npencrasien 230 BuiamMH, KOTOpPBIE JIOKAJIU3YIOTCSl TIPEHMYIIIE-
CTBEHHO B jxenyHoM Ty3bipe pbi0 (Eiras et al., 2011; Espinoza et al., 2017; Fariya et al.,
2020). Myxidium rhodei Leger, 1905 — oquH 13 HEMHOTHX BHJIOB U3 ATOTO PO, UMEIOIINX
HWHYIO JIOKaJIH3anuio (OOyMEHOBBI KalCylsl Modek). THIOBBIM X03suHOM M. rhodei siBiis-
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eTcsi OOBIKHOBEHHBIN ropuak Rhodeus amarus (Léger, 1930), omHako ommcaHue OT 3TOTO
xo3smHA cKynHoe. [lo3maee M. rhodei Ovin oT™MedeH Gornee deM y 40 BumoB peio (LLlyneman,
1984), Ho HamboJiee YACTO BCTPEUAKOTCSI CBEACHUS O 3apakeHHOCTH M. rhodei TIIOTBEI
o0bIkHOBeHHO# Rutilus rutilus (Kamkosckuii, 1967; I'ypkuna, 1983; Dykova et al., 1987,
Kepr, 1987; 1991; Athanassopoulou, Sommerville, 1993a, 1993b; Longshaw et al., 2005;
Dzika et al., 2006; Batueva et al., 2015). Kpome Toro, M. rhodei napsny ¢ Bumamu pona
Kudoa siBnsincs ynoOHBIM [UIsl HCCIieJOBaTeNied 00bEKTOM M3Y4YeHHsI HHTCHCUBHOCTH WHBA-
3un cpenu Mukcocropunuii (Oliva et al., 1992; Ware et al., 2014). DTo BeposITHO, CBsI3aHO
C BO3MOYKHOCTBIO BH3YaJIbHOTO TTOJICYETA IJIa3MOANEB B TKAHSX TIOJI CTEPEOMHKPOCKOIIOM.
Tak, M. rhodei B 60yMeHOBOH Karcyle Mo4YeK JOKAIU3yeTcs mo ogHoMy rurasmoamio (Dyk-
ova et al., 1987; Batueva et al., 2020).

Mopddonornueckne, MOJIEKYISIPHbIC U TIATOTHCTOIOTHYECKHE nccienoBanus M. rhodei ot
I0TBBI M3 YMBBIPKYHCKOTO 3aimBa ObUTH TpoBeneHbl baryeBoii u ap. (Batueva et al., 2020).

B nanHOl craTbe NPENCTABICH aHAIU3 CE30HHOM, BO3PACTHOM U MHOIOJIETHEN JTUHAMUKU
3apakeHHOCTH TIOTBH M. rhodei B UuBBIpKy#ickoM 3ammBe 03. baiikai.

MATEPHAJI 1 METO/bL

Bruto ncenenoBano 942 sk3. mioTBe B YnBBIpKYyiickoM 3anmBe 03. baiikan B paitoHax MoHaxoBO
(53°67'N, 109°02'E), 03. Apanraryii (53°59'N, 109°05'E), 6yxta Onkoron (53°45'N, 109°10°E).
Ce30HHYI0, BO3PACTHYIO H MHOTOJIETHIOIO JIMHAMHKY 3apaKeHHOCTH PbIO MccienoBai B MOHaXoBO.
s u3ydenust ce3oHHON auHamuku 360 pblO Bo3pacTa oT 5+ 10 7+ MCCIeOBaHO B TEUEHHE 3UMBI
(sHBapb), BECHBI (MapT), jJeTa (KOHEL WIOHSA, Hadajo o) U oceHHu (OKTs0psr) B 2000-2002 rr.
Jlns aHanm3a BO3pacTHOM AMHAMUKH mccienoBano 120 peid B Bozpacte ot 0+ mo 8+. [ m3yueHus
MIPOCTPAHCTBEHHOTO pacmupeneneHus 270 peid Bozpacta oT 5+ 1m0 7+ U3 paiioHoB MoHaxoBo, 03.
Apanratyii, 6yxra OHKOTOH HCCJIEZIOBAaHO B KOHIE MIOHS—Ha4aje Hionsi. Bospact ompenersumu mo
vemye (Hile, 1936).

OxcTteHcuBHOCTh MHBa3uu (DU, %) ompenensinu cormacuo Bush et al. (1997). Unrten-
CHBHOCTh WHBA3WH W HMHIEKC OOMINS BBIABIAIN IyTeM MOJAcCYEeTa Kamcyn (IMCeBIOIHCT)
B IIOYKAaX, Pa3faBICHHBIX MEXIy ABYMs crexyiamu pasmepoMm 10 x10 cM mox cTepeoMHKpOCKOIIOM
MBC-10 (Jlomo, Poccust) mpu yBemmuaennn x20.

CraTucTHYECKUil aHaIn3 MPOBEJCH MyTeM cpaBHeHus pasnuuuii Merogom Kruskal-Wallis test
(H-test) ¢ p < 0.05 1 MHOKECTBEHHBIX CpaBHEHHH (post-hoc) ans HemapaMeTpUYEeCKUX JaHHBIX
“Statistica, ver. 8, StatSoft Russia”.

PE3VYJIBTATBI

Bo3pacTHasi JMHAMHKA 3aPaKEHHOCTH

B teuenue Bcero neproja HaOIIOACHUI SKCTCHCUBHOCTh MHBA3UM IJIOTBBI M. rhodei
cocrasisuia 97% (918/942) M. rhodei naunHaeT perncTpUpoBaTHCS Y TOJOBUKOB IUIOTBBI
u DU cocraisier 61%. Y ABYXJIETHUX PBIO 3apakeHHOCTh yBEIUUMBACTCs 10 95%, 3arem
nocturaet 100 % y pvi6 ot 3+ mo 8+. Muneke obwnust M. rhodei TOCTEIICHHO YBEIHYHBA-
eTcsl y peI0 B Bo3pacte 10 6+ u jocTuraet Mmakcumyma (1665 mceBmoIucT), 3aTeM HHICKC
oOwmiust y crapriero Bospacta gocroBepHo (P < 0.05) cumxkaercs y 7+ (635); 8+ (332)
u 9+ (208 TCEeBIOLHUCT, COOTBETCTBEHHO) (puc. 1).
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Pucynok 1. Bo3pactHas quHaMuKka 3apaXeHHOCTH IUIOTBBI R. rutilus Mukcocniopuaueit M. rhodei
B YuBsIpKylickoM 3anuBe 03. baiikai.

Figure 1. Age-related dynamics of the roach R. rutilus infestation with M. rhodei myxosporeans
in the Chivyrkui Gulf of Lake Baikal.

Ce3oHHasl IMHAMHKA 3aPa’KEHHOCTH

B TedeHne Bcero roga 3KCTEHCHMBHOCTH WHBa3WM Oblia BbICOKOH (94 BecHoir u 100%
B OCTasbHBIE Ce30HHI). bomee nHDOpPMAaTHBHEI MoKa3aTenn wHAEKca obomnmus M. rhodei.
VY mnoteel DU MeHsieTcs B TEYEHUE BCEro rofa ¢ MakcuMyMoM JietoM (1578 mceBmonuct),
OCEHBIO, 3UMOI M BECHOW MHJEKC 00miaus MeHblie (puc. 2). JlerHue mokasaresnm a0CTO-
BepHO BhimIe (P < 0.05), yeM B ocTaJbHBIE CE30HBI TOJa.

IIpocTpancTBeHHasi THHAMUKA 3apaKeHHOCTH

DKCTEeHCUBHOCTh MHBA3MHU IUIOTBBI M. rhodei BO Bcex Toukax UMBBIPKYHCKOTO 3ajM-
Ba jeroM coctasisia 100%. Pasnuuus HaOMIOAAIOTCS TOJBKO B MHTEHCHBHOCTH WHBA3UH
TUIOTBBI.

VIHTEeHCUBHOCTH 3apakeHHsI IJIOTBBI BapbUpoOBajia OT MakcuManbHOH (10 6000 nces-
JIOIKCT) B 3BTpodHOI yacTi UMBBIpKYHCKOTo 3anuBa (03. ApaHraryil), B CpeaHel dactu
3amuBa MonaxoBo (1578), 1o (600-20 nceBaouuct) B OMUroTpo(HON YacTy 3aJIuBa — OyXThI
OnkoroH. Paznmuus Mexmay TOYKaMU HCClelnoBaHUs 03. ApaHraryil — OyxTa MoHaxoBO —
Oyxta OHKOTOH MO0CcTOBEepHO pasmmuaiorcs (P < 0.05).

MHoroyieTHsIsl THHAMHKA 3apPaKeHHOCTH

Hamu uccnenoBana 3apakeHHOCTb IJIOTBBI B nepuoasl: 1999-2005, 2007, 2009, 2018,
2021. DKCTEeHCUBHOCTDh MHBA3WU M. rhodei y TIJIOTBBI B T€YEHHE BCETO BPEMEHH HCCIIEIO0-
BaHUsl Obla BhicOKOi (puc. 3). HesapaxeHusie pbiObl (4%) ormeuanuch Tosbko B 2018
u 2021 rr. Manexc obmmms 011 MakcumManeH (B cpennem 1406 ncesmomuct) B 2000-2004
rozax, 3aTeM 3apakeHHOCTh JocToBepHO (P < 0.05) ymensmanacs B 2018 1. (449 ncerno-
muct) u 2021 1. (485 mceBnorucr).
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Pucynoxk 2. Ce30HHasi IMHAMHUKA 3apaXKEHHOCTH IUIOTBBI R. rutilus mukcocnopunueir M. rhodei
B YuBbIpKylickoM 3anuBe 03. baiikai.

Figure 2. Seasonal dynamics of the roach R. rutilus infestation with M. rhodei myxosporeans
in the Chivyrkui Gulf of Lake Baikal.
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Pucynok 3. MHoroneTHss1 TMHAMUKA 3apaXKeHHOCTH IUIOTBEI R. rutilus MUKCOCTIOpHANCH
M. rhodei B UuBbIpKylickoM 3aimBe 03. baiikai.

Figure 3. Long-term dynamics of the roach R. rutilus infestation with M. rhodei myxosporeans
in the Chivyrkui Gulf of Lake Baikal.
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OBCYXJEHME U 3AK/IIIOYEHUE

M. rhodei noMuHHpYeT B COOOIIECTBE Mapa3uTOB IUIOTBHI B 03. baiikan (dyrapos
u 1p., 2011). Y mnorssl HabmonaeTcs MakcuMallbHasl 3apaKeHHOCTh, 10 CPAaBHEHUIO C 3a-
paKeHHOCTBIO pbIO M. rhodei 110 TaHHBIM M3 JINTEPATYPHBIX UCTOYHUKOB.

AHanM3 CE30HHON NUHAMHKHU 3apaXCHHOCTHU IIOTBBI M. rhodei Oblu MpOBEEHBI
Kamkosckum (1967) B UpukimackoMm Bopoxpanwnuine, ['ypkunoi (1983) B 03. Bpeso
u B o3epax Oummsanann (Brummer-Korvenkontio et al., 1991). B UpuknmHCcKOM BOmoxpa-
HUJIHIIE Y TUIOTBBI 3apaskeHHOCTH M. rhodei Oblima MaKCHMaIbHOW 3MMON, & MUHUMAIBHON
neroM. I'ypkuHa (1983) orMeuaeT BBICOKYIO 4acTOTy BeTpedaeMocTu M. rhodei ¢ MioHs 110
CEHTSIOPb C MaKCHMYMOM B HIojIe. B OKTSIOpe NMpOMCXOAUT HEKOTOpPOE CHU)KEHHE, HHU3Kasi
3apakKCHHOCTh B MapTe U B ampeiie. B deTbipex o3epax OUHISAHANKA KOJICOAHUS CE30HHON
3apa)XKCHHOCTH PHIO B 03epax pa3iInyHON TPOGHOCTH HE CHHXPOHHBI, HO, TEM HE MEHee,
HaOo1aeTest HeOOMBIIOE CHIKEHHUE 3apaKCHHOCTH B KOHIIE BECHBI—HAJaJIe JIeTa, B KOHIIE
nera u okTsI0pe—Hosa0pe. [IpnunHbl KosebaHui 3apaKEHHOCTH IUIOTBBI, IO MHEHHUIO 3THX
aBTOPOB, CBSI3aHBI CO CKOPOCTBIO CEAMMEHTAIMU CIOP U OCOOCHHOCTSIMH IHMTaHUS PbIO
B TeueHue roga. OjHako, Kak ObUIO OOHAPYKEHO, MUKCOCIIOPHIMN UMEIOT CIIOXKHBIN JKH3-
HCHHBIN UK, TIO3TOMY MPHUYUHON KOJCOAHUH 3apakeHHOCTH PBIO MOTYT OBITH OCOOCH-
HOCTH UX 3apa)KEHUsI aKTHHOCTOpaMu. Takske ObLIO BBISBIECHO, YTO TEMIIEPATypa BOJBI
BIIHSIET HAa CO3PEBAaHUE W BBIXOJ aKTHHOCTIOP BO BHEmIHIOKO cpeny (Yokoyama et al., 1993;
El-Matbouli et al., 1999).

CoryacHO HAIIMM I'MCTOJIOTHYECKNM HccienoBanmsM (Batueva et al., 2020), sxn3HeHHbINH
K M. rhodei — TOIMMYHBIN: JIETOM IUIA3MOJMU MOJIOZIBIE C TICEB/IOIIOANSIMY, HEKOTOPhIE U3
HUX JIOKAJM3YIOTCSl B MHTEPCTHLMAIBHOI TkaHu. Co3peBaHHe CIOp JI0OCTATOYHO OBICTpOE,
y’Ke B KOHIIE JIeTa—Ha4ale OCEHH Mbl HaOII0NaeM 3peTble CIIOPbI B COEIUHUTEIbHOTKAHHBIX
Karcynax. BrionHe BeposTHO, 9TO B 3TO BPeMsl CO3PEBIINE CIIOPHI MOTYT OBITh BUPYJICHTHbI-
MH M MOTYT MOMAcTh BO BHEIIHIOIO CPE.Y, a TICEBAOINCTHI MOTYT ITOJBEPTHYTHCS JIN3UCY.
OceHblo MBI OTMEUAEM YMEHBILIEHHE KOJIMYECTBA MCEBIOLMCT, 10 CPABHEHUIO C HAYAJIOM
U cepequHON neta. MaccoBas JereHepanus COCIMHUTEIbHOTKAHHBIX KaICyll mapasu-
Ta OTMEYaeTCsl 3UMOIl, MPOIOIKAETCSI BECHOM, KOTa KOJMMYECTBO Mapa3suTOB JOCTUraeT
MuHMMyMa. [lomHOE 0CBOOOXKIEHHE OT Mapa3uTa B MOYKAX B TEUCHUE IOjla HAMU HE OT-
MeuaeTcs, HE3HAYUTEeNbHAs 9acTh IICEBIOLICT CO 3PENbIMH CHOPAMU MOXET OCTaBaThCs
B ITOYKaxX OOJIbIIE roia, 3aTeM ICEBAONUCTHI MMOCTETIEHHO MMMHUHHUPYIOTCS. VX KonmaecTBo
HE3HAYNTEIbHO, B MIOHE OTMEUYAeTCs] MaCCOBOE 3apaKeHUE HOBOW reHepauuei M. rhodei.

Ce30HHOCTh B JUHAMUKE 3apa)KCHHOCTH IUIOTBBI B UMBBIPpKYHCKOM 3aJIUBE CXOJHA
¢ nuHamukon u3 03. Bpero (I'ypkuna, 1983) mo cpaBHEHHIO ¢ TaKOBBIM B MIPHUKIMHCKOM
BOZIOXpaHUIUIIEe U B deThipex o3epax Dumimsaanu. [To mHenuro Kamkosckoro (1966),
MIPOIOIDKUTENBHOCTD KU3HEHHOTO 1HKna M. rhodei B VIpUKIIMHCKOM BOJOXPaHHMIIHUILE —
OKOJIO TPEX MECSIIEB M JKU3HEHHBIH IIMKJI MOXXET MHOTOKPAaTHO IOBTOPSTHCS B TEUCHHE
rozna. BepoaTHo, oJjHa M3 NPUYUH — TeIUIble BOAbI MPUKIMHCKOrO BOAOXpAaHWINIIA, TaK
KaK TemIieparypa BOJbl UIPAET CYLIECTBEHHYIO POJIb B CO3PEBAHUU U BBIXOJE aKTUHOCIOP
Bo BHemHIo0 cpeny (El-Matbouli et al., 1999).

B o3epax @unmstaanu (Brummer-Korvenkontio et al., 1991) ormedanu ymeHbIeHHE
3apaXCHHOCTH y PBIO CTapIIero BO3pacTa, KOTOPOE aBTOPHI CBA3BIBAIHM C YCHICHHEM
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MMMYHHOI'O OTBETa B 3TOM BO3pacTHOU rpynne. Ilo Hamemy MHEHHIO, YMEHbILIEHHUE 3a-
pakeHHOCTH TUIOTBHI M. rhodei B Bo3pacte 7+ — 9+ B 03. baiikan BeposTHee BCETO CBS-
3aHO C TeM, 4TO B OoJyiee ITyOOKMX CIIOSX 3aJMBa OOMTAIOT MOMYJISIIMU KPYITHOHM TIJIOTBBI,
a MOMYJISIIMY TUIOTBBI MJIA/IIINX BO3PACTHBIX IPyIN — Ha MenkoBoAbix (Kaprymmn, 1958).

[TpocTpaHCTBEHHbIE N3MEHEHHS 3apPKEHHOCTH PhIO M. rhodei oTMe4aIlNCh B pa3iinuHbIX
o TpodHocTH BogoeMax DuuisHauu u Ilomemu (Brummer-Korvenkontio et al., 1991;
Dzika et al., 2006). Tak, ncciaeqoBaTensiMi OTMEUEHA TOJIOKHUTEIbHAS CBSI3b MEXKIY 3a-
PaXXEHHOCTBIO ¥ MHTEHCHUBHOCTBIO 3apakeHust M. rhodei y NIOTBBI B 3aBUCHMOCTH OT
Tpo(huuecKkoro ypoBHsl BogoeMa: B onurorpodHoM o3epe Ileypynka (OUHISAHINA) HHTCHCHB-
HOCTb 3apakeHust Obl1a HIKe (65%), yeM B aBTpodHOM 03epe Capasecu (79%) (Brummer-
Korvenkontio et al., 1991). B To xe Bpemsi B o3epax [loibuu ¢ pa3HO#l CTENEHBIO 3B-
TPO(HOCTH 3apaKEHHOCTh IUIOTBBI OblIa BBILIE B Cl1a00 3BTPOGHOM, C IIUPOKOH 30HOU
¢uronnuTOpaNu, 03epe, YeM B 3arpA3HECHHOM THIIEPIBTPOPHUPOBAHHOM 03€pe € MpOoIeccaMu
nereHeparmn ¢utonutopanu (Dzika et al., 2006).

MHoroneTHie U3MEHEHNUS! IMHAMUKHI 3apaKEHHOCTH JTAaHHBIM T1apa3sHTOM pBIO, BEPOSITHO,
CBSI3aHBl C M3MEHEHHEM T'MJIPOJIOTHYECKOro peknma o03. baiikan (MaJloBOAHBIN MepHon
1999-2015 u muorosoansil 2018-2021) (I'apmaes, Llsiasimos, 2019; Hukutun, 2021).
CBs3p MeXIy KoJeOaHMSIMH YPOBHS BOJBI U M3MEHEHHAMHU CTPYKTYpPbI HH(PAcooOIIecTB
MUKCOCTIOpUANK oTMedanack Mapkormucom u ap. (Marcogliese et al., 2009; Marcogliese,
Cone, 2021). Hu3kuit ypoBeHb BOIBI B 3BTPOPHUPOBAHIE CIIOCOOCTBOBAIH YBEIUYCHUIO
KOJIMYECTBA BHJIOB MUKCOCHOPHUAMH. 3apaXEHHIO PHIO MUKCOCHOPHUAMSMH CIIOCOOCTBYIOT
(baKTopbl, yBEINYMBAIONINE TUIOTHOCTh aKTUHOCIIOP, — ATO Masiasi NIyOuHa BojoeMa, ciiadast
npoTouHOCTh U mporpeBaemocts (Hallett, Bartholomew, 2007; Marcogliese et al., 2009;
Marcogliese, Cone, 2021).

Takum 00pa3oM, pe3ysbTaThl HAIIMX HCCIIEN0BAHUI MOATBEPKIAIOT JIUTEPATypHBIE 1aH-
HBIE, YTO B XOPOIIO MPOTPEBAEMBIX MEIKOBOIHBIX YACTSIX BOIOCMOB C MEIUICHHBIM Teue-
HHUEM CO3JIAIOTCS OJIaroNnpHsTHBIC YCIOBUS It OOMTAHHS OJIMTOXET M BEJIMKA BEPOSITHOCTD
3apa)XeHUs! pbI0 MUKCOCIIOPHIHMSIMH, B yacTHOCTH M. rhodei.
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MYXIDIUM RHODEI LEGER, 1905 (CNIDARIA, MYXOSPOREA):
AGE-RELATED, SEASONAL, SPATIAL DYNAMICS
AND LONG-TERM SURVEY OF COMMON ROACH RUTILUS RUTILUS
INFECTION IN CHIVIRKUY BAY LAKE BAIKAL

M. D. Batueva*, Zh. N. Dugarov, L. D. Sondueva

Keywords: Lake Baikal, common roach, myxosporean, kidney, pseudocysts, Myxidium

rhodei
SUMMARY

The myxosporean Myxidium rhodei Leger, 1905 is a common parasite of Palearctic cyprinids.
The parasite occurs predominantly in Bowman’s capsules of the kidney of the common roach Rutilus
rutilus. In 19992021, these fish were infested with M. rhodei at a high prevalence (94-100%) and
intensity of invasion (up to 1578 pseudocysts). In this work, we analyzed the age-related, seasonal,
long-term dynamics, and spatial distribution of the roach M. rhodei infestation in the Chivyrkuisky
Bay of Lake Baikal. The parasite is primarily recorded in yearlings, then the intensity of M. rhodei
roach invasion increases, reaching the maximum in middle-aged fish, and decreasing in older ones.
M. rhodei has an annual developmental cycle in roach. Fluctuations in M. rhodei infestation of the
studied fish during 25 years of observations correlate with long-term changes in the hydrological
regime of Lake Baikal.
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[pencraBineHs! pe3ynbraTbl COOCTBEHHBIX HCCIIEIOBAHUH M 0030p JIMTEPATYyPHBIX HCTOYHUKOB I10
pacnpoCcTpaHEeHHIO ¥ HEKOTOPHIM 3KOJIOTMYECKUM OCOOCHHOCTSIM, CIIOCOOCTBYIOIIUM MOACPIKAHHIO
npuponHoro odara 6abesnosa cobak B Kysuenko-Camaupckoit ropaoit obnactu. Cpeau cobak, Bia-
JeNbIBl KOTOPBIX oOpamanuchk B Ky30acckyro craHuio 1mo 6opb0e ¢ 0O0Ne3HSIMU KUBOTHBIX, JOJIS
oco0elf ¢ TOCTaBIEHHBIM JMarHo3oM — 6abe3no3 — coctaBmna 17%. B mepnon MakcuManbsHOTO MOIb-
éma 3a00JIeBaeMOCTH JUISl KaXKI0H BTOpOIl coOakm cTaBHUTCS 3TOT auarHo3. Cpean JIyroBBEIX Kiemeit
Dermacentor reticulatus (OCHOBHOTO NepeHOcUnKa Babesia canis) 1051 MHOUIUPOBAHHEBIX B. canis
cocrapisieT okoio 12%. Cpenut IMKUX KUBOTHBIX B. canis 0OHapy:KeHbI B KPOBH 3aiiiia-0ensika Lepus
timindus n eBporeiickoro jocsi Alces alces. T'paunupl pacnpocrpanenus D. reticulatus B 00cyxaaeMom
PETHOHE COOTBETCTBYIOT TPAHUIIAM JIECOCTEMH, KOTOpasi, B CBOIO OYEPEe/b, YBEIHMUMBACTCS 3a CUET

COKpAIEHUs IO M TEMHOXBOMHBIX Ta&KHBIX JIECOB U3-3a YPE3MEPHON aHTPOIIOTEHHOW Harpy3Ku.
KuroueBble cioBa: 6abe3nos, Babesia canis, Dermacentor reticulatus, XKnemu, TpUPOIHBIA odar

DOI: 10.31857/S0031184722060047; EDN: FIVIWZ

3a mocnexnne nBanmnate et B EBpome (Mierzejewska et al., 2015; Dwuznik-Szarek
et al., 2021) u Poccuu (bemumenko u mp., 2012), B Tom uncne u KemepoBckoit o6mna-
CTH, 000CTpHIIACH CUTyalus 10 3a0oJyieBaHUI0 0abe31030M cpeau jJoMainHux cobak Canis
lupus familiaris Linnaeus, 1758 (KoBanesckuii u mp., 2018). babe3no3 nomamrHux cobax,
Kak M Jpyrux npenacrasurenei cemeiictBa IlcoBeie Canidae Fischer, 1817, Br3bIBacTes
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MPOCTEHIIMMH KpoBemnapasutamu Babesia canis (Piana, Galli-Valerio, 1895). Ilpu sTom
OTMe4YaeTcsl, 4To 0e3 MPOBEJACHUSI CBOCBPEMEHHOM JANarHOCTHKH M JICYCHUs], TIPH TIepexoe
3a0osieBaHus B OCTPYIO (asy, rudeib codak gocturaet 99% (I[lonamapés u ap., 2018). Ox-
HHUM M3 BUAOCICHU(DUYHBIX EPEHOCUUKOB B. canis sBIseTCs JIyroBoi ke Dermacentor
reticulatus (Fabricius, 1794) (Mehlhorn, 2016), o0uire kotoporo Ha Tepputopun KysHerko-
Canaupckoif TopHOW 005acTH 3a MoclIeqHue AecATHIETHs Takxke BeIpocio (Kamsrun
u 1p., 2008). CommacHO pesyibTaTaM OMPOCOB CPEAN BIAAEIbIIEB cOOAK OXOTHHYBHX MOPOI,
00paTHBILIMXCSI B BETEPUHAPHBIC KIMHUKH, 32 nocsenuue 10 set m1omst cobak ¢ 3apakeHneM
6abe3uo30M Bhipocia B 3 pasza (Kosanesckuii u mp., 2018). MMeromuecs: CTaTUCTHYCCKUE
marepuansl ¢ 2016 o 2020 IT. CBHACTENBCTBYIOT, 4TO B I. KeMepoBo cpean Bcex 3aboieBa-
HUM cobak 6abe3no3 siBisieTcst Haunboiee PacpOCTPaHEHHBIM, 3TO 3a00JIeBaHNE B CPEAHEM
quarHocrupyercst y 17% cobax, nmoctynusinux B Kysbacckyro craHuuio o 6opnoe ¢ Oosnes-
HSMH KUBOTHBIX (Tabn. 1). HactopaxkmBaeT u (pakT ydacTHBIIMXCS CIydaeB 3a00JCBaHUS
6abe3no30M cpean codak, He mokuaaroIux npeneisl . Kemeposo. Takum oOpas3oM, B CBs3H
C BBICOKHMM pacIrpocTpaHeHneM 0abe3ro3a BO3HHMKIA HEOOXOAMMOCTh Oolee JAeTalbHOro
W3YYCHHMS NIPUPOIHOIO Odara.

enb mccnenoBanust: 1arh MOp(GOPYHKIMOHATIBHYIO XapaKTEPUCTHKY HPHPOIHOTO odara
6abe3no3a cobak B Kysuenko-Cananpckoii ropHoit odi1actu.

Tadomuua 1. OGpamieHus BiajenbieB codak B Kysdacckyro cranimoo mo 6opsoe
¢ Oose3HsIMHU JKUBOTHBIX 3a nepuox ¢ 2016 mo 2020 .

Table 1. Appeals of dog owners to the Kuzbass Station for the Control of Animal Diseases
for the period from 2016 to 2020

Co0aku ¢ MOCTaBJICHHBIM JIUATHO30M «0a0e3103»

Ton OO0paruinock BIaIebLEB cobaKk ~

KonnuectBo ocobeit %
2016 2995 457 15
2017 3187 438 14
2018 3165 531 17
2019 3429 782 23
2020 4069 629 16
Hroro 16845 2837 17

MATEPUAIJI U METOAUKA

Jlisl OLleHKH TWHAMHUKHU 3a00JIeBaeMOCTH cO0ak 0abe3rM030M HMCIOIb30BaHBl CTATUCTHYECKHUE
marepuainbl Kysbacckoii cranuuu mo 6opnbe ¢ Gomnesnsmu xuBotHeiX (CBBX) 3a 2016-2020 rr.,
a taroke HHpOpPMALUs U3 IPYTUX BETePUHAPHBIX yupexaenuit Kemeposckoit obmactu. IuarHocTruka
6abe3r03a y JIOMAIIHUX CO0AK B BETEPUHAPHBIX YUPEKIACHUSIX MPOBOIMIACH HA OCHOBE KIMHUYECKHX
CHMIITOMOB M PE€3yJIbTaTOB MUKPOCKOIIMYIECKOTO HUCCIIEOBAHUS IPUTPOLIMTOB C OKPAIIUBAHUEM a3yp-
903uHOM 110 PomaHOBckoMy-I'MM3e B cooTBeTcTBHH ¢ METOANYECKUMHI yKa3aHMAMH 110 JTaOOpaTOpPHOM
JMAarHOCTHKE MTHPOILIa3MHUJI030B )KUBOTHBIX.

Jlyis otileHKH AuHAMUKH yucieHHOCTH D. reticulatus ¢ 2018 mo 2020 rr. mocie MoiIHOTO cXoja

CHEra W JI0 yCTaHOBJCHHs OTHOCHTENIHO YCTOWYHMBOIO CHEXHOTO TOKpOBa (C Masi MO OKTIO0pb) Ha
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10KHOI okpanHe T. Kemeposo (55°18'09.1" N, 86°09'06.4" E) exenekaaHo MPOBOAMINCH YUETHI OT-
HOCHUTENBHOH uncieHHocTH. O0miast AMHAa MapIipyTa 3a 3TOT Iepuoj cocrtaBmiaa 256 kM. ITo Bo3-
MOXKHOCTH YYETHI IIPOBOAMINCE B Hanbosee OIaronpusTHBIN IeHb JeKaabl, HO HE paHee 4eM uepe3
5 nueii mocie npenbrymmero yaéra. Ha atoit Touke cobpano 3192 ocobu D. reticulatus, 9to cocrta-
B0 97% oT obmiero kKomuuecTBa Kiemnei cemeiictBa Mkconossie Ixodidae. Ocranbhbie 3% mpea-
crasieHbl kienom [laBrnoBckoro Ixodes paviovskyi Pomerantsev, 1946 u taéxubpiM KiemmoM Ixodes
persulcatus (Schulze, 1930).

JloTIOHUTENFHO UCIIONB30BAIH aHHBIE PA30BBIX YUETOB HA (Iar ¥ 0CMOTPA JKUBOTHBIX, TIPOBO-
IVIMBIX B pa3IMYHBIX y4acTkax KemepoBckoit obmactu: . KemepoBo u ero okpectHoctu (55°21'15”
N, 86°0523" E), okp. nrt. bauarckuii (54°16'53” N, 86°09'48" E), . HoBoky3Henk (53°43'59" N,
87°5'23" E), okp. T. Mbicku (53°42'42.3" N, 87°47'48.9" E), okp. noc. Ilepexmusit (54°51'30" N,
86°34'38" E), okp. nrt. 3eneHoropckuit (55°0020” N, 86°55'45" E). Ilocne mpoBeaeHUsT BUIOBOM
JIMarHOCTHKY KJICIEeH XPAaHWIN KUBBIMHU B NPOOUpKax ¢ An(depeHINPOBAHHON BIAKHOCTBIO B XO-
JOAWIIbHUKE TIpH Temmeparype +4°C. BumoBas AuarHocTuka KJEMeH MpoBOAMIACE MO0 MOPQOIOTH-
yecknM npu3HakaM (Pumummosa, 1997; Skumenko, 2013).

Jlns ompeneneHust KO 3apakeHHus 0aOe3usiMH Kilemed W KpOBb JWKHX JKUBOTHBIX HMOABEPT-
nmu [1P-nquarnoctuke Ha Hanuuue ¢parmento monekyn JAHK B. canis. ns Beinenenus JJHK
HCIOJIB30BAIM CTAHAAPTHBIN (eHon-xmopodopmusiii Mmetox (Ali et al., 2017). B cinyuae pa-
0O0TBI C KJICIaMH OCYLIECTBISUIM HpeABapUTEIbHYI0 FOMOTSHHU3AIUI0 Marepuaia. AMIUIH-
¢uxanus nposoauinack mMetonoM SYBR RealTime I[P ¢ mcmonb3oBaHHEM MacTep MHKCa
BiolabMix SYBR Green (buomabMuke, HoBocubupck, Poccus) u mpaitmepoB U3 KoMMepue-
CKOro Ha0opa Ha HaJW4HWe W BHIOBOH cocTaB Bo3Oymuteneit 6abesmosa ([amapr marHoctu-
kyM, MockBa, Poccust). AMminudukanus npoBOIMIOCE ¢ UCIOJIb30BaHHEeM npubopa BioRad
CFX Connect. [TapameTpsl peakiuu: npeasapurenbHas aeHatypanus 95°C B teueHue 6 MuH,
45 nuknoB ammiaudukanuu (nenarypamus 95°C B teuenue 15 ¢, omxur mpaiimepos 58°C
B Teuenue 30 c, amonrauus 72°C B Teuenue 40 ), mIaBiIeHHe MPOAYKTOB aMIUTH(UKALUH, OT 65 10
95°C, ¢ marom 0.5°C mo 5 ¢ Ha mar.

Jlnst yTodHeHHs BHIOBOTO COCTaBa NMPOKOPMHTENEH NHYMHOK, HUM(} M mMmaro kiemeit
B Topozckoit gepte (55°18'09.1" N, 86°09'06.4" E) Obutn mpoBEIeHBI OTIIOBBI MEIIKUX MIICKOITHTAO-

IIMX C TIOMOIIBIO0 TPAITMKOBBIX KUBOJIOBOK. Beero otiosieHo 103 ocobu (Tabi. 2).

Tadmuua 2. Pe3ynpTaTel OTIIOBOB MENKHX MJIEKONMUTAaONIMX B yepre I. Kemeposo B 2019-2020 rr.
Table 2. Results of captures of small mammals within the city of Kemerovo in 2019-2020

Ne Bun OtitoBieHO ocobeit
1 | O6sikHOBeHHAs1 Oypo3yOxa Sorex araneus (Linnaeus, 1758) 22
2 | Tynapsiaas Oypo3yoka Sorex tundrensis (Merriam, 1900) 4
3 |Mamnas 6ypo3syoka Sorex minutus (Linnaeus, 1766) 1
4 | IoneBas mbltub Apodemus agrarius (Pallas, 1771) 20
5 | Manas necuas mbiiib Apodemus uralensis (Pallas, 1811) 26
6 | IToneBka-skoHOMKa Microtus oeconomus Pallas, 1776 2
7 | Y3kouepennast noneka Microtus gregalis (Pallas, 1778) 2
8 | O0ObikHOBeHHAs oEBKA Microtus arvalis (Pallas, 1779) 7
9 | Kpacnas monéska Myodes rutilus (Pallas, 1779) 3

10 | Psokas nonéska Myodes glareolus (Schreber, 1780) 16
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JIOIONHUTENBHO MPOBEACHBI OCMOTPHI Ha HATHYHE KIEUed W McclaeJoBaHHUs KPOBU HA HANH-
gue JHK B. canis y 12 3aiineB-0eisikoB, 1ByX OOBIKHOBEHHBIX JIUCHII, JBYX CHOMPCKHX KOCYIb
1 OJTHOTO eBpoIeHcKoro ocs. KpoBs 9THX *KMBOTHBIX ObLIa moirydeHa oT KemepoBckoil obmacTHON
OOIIECTBEHHOI OpraHU3aliy OXOTHHKOB U pbI0070BOB (KOOOOUP). 3a00p KpOBH OCYIIECTBIISLICS
OXOTHUKAMH M3 IyJIEBBIX PaHEHHH B MPOOHPKH ¢ aHTHKOAryIssHTOM. CaMy J)KUBOTHBIE OBUTH JTOOBITEI
¢ Teppuropun Ky3Henkol KOTJIOBUHBI 110 Pa3pelleHHsM, BbIIAHHBIM JlerapTaMeHToOM 10 OXpaHe 00b-
eKTOB JKUBOTHOro Mupa Kyzbacca.

Ha3Banust MIEKOTUTAIOIINX M UKCOAOBBIX KJICIIEH MPHUBEACHBI B COOTBETCTBUH C TAKCOHOMHYECKOM
cozxoif ITIS (Integrated Taxonomic Information System). Ha3Baunst nmpocTteimmx mpuBeeHbI B COOT-
BeTCTBHH ¢ DHimKionenueit mapasuronorun (Mehlhorn, 2016). ITpu atom B. canis sensu lato Ha ocHO-
BaHUM MOJICKYJIIPHBIX HUCCIIEIOBAaHNI B HACTOSIIIIEE BPEMsI Pa3JessIioT Ha TP CaMOCTOSTENIBHBIX BHA!
B. rossi, B. vogeli n B. canis sensu stricto, OCIeIHUX /iBa BUIa 0OHapy>KeHb! Ha Teppuropun Poccun.
B. vogeli pactipocTpanéH B TPOIIMYECKOM, CyOTPOIIMYECKOM M CPEIM3EMHOMOPCKOM perroHax. brkaiinme
K palioHy HCcleoBaHUs HaXoOKku B. vogeli m3BecTHBI U3 POCTOBCKON 00macTH, riae MUpOKO pac-
MpOCTpaHEeHa MUKCT-WUHBa3Hs B. vogeli u B. canis (Irwin, 2009; Kaprames u ap., 2010; Solano-
Gallego et al., 2016). B HacTosimeM mccrieoBaHNH BCEe TPH BEIIEIIEMBIX BHAA He AnuddepeHnupy-
I0TCS M pacCMATPHUBAIOTCSI KaK OUH BHI — B. canis sensu lato, Tak Kak HCIIOJIb3yeMasi TeCT-CHCTEMa
[LP-mnarnoctuku He auddepeHuupyer 3ti Buibl. Vicxons u3 reorpadguueckoro pacnpocTpaHeHHs
9THX TPEX BUIOB 0abe3uii, C BEICOKOH 10Jiell BEPOSITHOCTH B 00CIIEyeMOM PErHOHE MBI OOHAPYIKH-

BaeM MMEHHO B. canis sensu stricto.

PE3VJIbTATBI

Hamu ObU10 TIpOBEZIGHO BUIOBOE ompeiesieHne 126 Kienel, CHATBHIX C JOMAIIHUX COo0aK
B KemepoBckoit Mexo0nacTHOH BeTepuHapHOil Taboparopuu B 2019 u 2020 1T, 1 ycTaHOBIE-
HoO, uto fonst D. reticulatus coctaBuna 79%, 1. persulcatus — 18%, 1. paviovskyi — 3%. Kue-
uwm Rhipicephalus sanguineus (Latreille, 1806) u Haemaphysalis concinna Koch, 1844 —
BO3MOJKHbBIE IEPEHOCUNKH B. canis, B cOOpax OTCYTCTBOBAIH.

B cezonnoit junamuke D. reticulatus 9€TKO MPOCIESKUBAIOTCS JIBA SIPKO BBIPAYKEHHBIX
MUKa aKTUBHOCTU MMAarMHajJbHON (pa3bl B Mac U aBrycre—ceHtsope (puc. 1). D10 cBs3aHO
C 0COOEHHOCTHIO IMKJIA PA3BUTHUS: B MEPBYIO BOJHY aKTHBU3UPYIOTCS MEPE3NMOBABIINE
KJICIIIM, a BTOpasi BOJIHA IPEJCTaBICHa MMaro, MOSBUBIIMMUCS B TEKYIIEM IOy, YTO CO-
I1acyeTcsi C JIMTePaTypPHbIMU JTAHHBIMH.

Ce3oHHast TUHAMPKA 3a00JI€BaeMOCTH JIOMAIIHUX cobak 0abe3no3oM B paiioHEe Hccie-
JIOBaHUS TAaK)Ke MMEET J[BA MTUKA W KOPPEIUPYET C CE30HHOW aKTHMBHOCTHIO OCHOBHOTO
nepeHocuuka B. canis — D. reticulatus. Tlukn oOpalieHus BiaJesbleB JOMAIIHUX cO0aK
C IMAarHOCTHPOBAHHBIM 0a0e31M030M MPHUXOAATCS HA Mail M CEHTAOPH (pHC. 2), B 3TH Iie-
PHOJIBI TPAKTHYECKN Y KaXKIO0H BTOpOH cobaky, mocrymnaromiei B Ky30acckyio cTaHIuio 1Mo
60pb0e ¢ OOJIE3HSIMHU KUBOTHBIX, THATHOCTUPYIOT 0ade3no3.

AHanm3 JIyroBeIX Kiemel, coopanabix B Kemeposckoit odmactu B 2019-2020 rT., BBIS-
BHJI, UTO JOJIS KJICMIeH, MHPHUIMPOBAHHEIX B. canis, coctaBmia B cpenaem 12% (n = 335)
(Tabn. 3). JlocTOBEpHBIX paznuuuii B 3apakEHHOCTU MEXAY CaMKaMH M caMIlaMH HE BbI-
srieHo (P < 0.05).
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Pucynok 1. Ce30HHas aKTHBHOCTh MMAardMHalIbHOI (asbl yrosoro kiewa Dermacentor reticulatus

o pesyabraram yu€toB Ha ¢uar B 2018-2020 1. ¢ MUHUMAQJIEHBIMH U MaKCUMaJTbHBIMU
3HAYEHUSIMU NOAEKaIHBIX Y4€ToB B I. Kemeposo.

Figure 1. Seasonal activity of the adults of Dermacentor reticulatus based on the results of counts

by flagging in 2018-2020 with minimum and maximum values of ten-day counts in Kemerovo.
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PucyHnok 2. Jlunamuka oOpallieHuid M0 MecsaM BIIajeiblieB CO0aK C MOATBEPKAEHHBIM
MarHo3oM «6abe3mo3» B Ky30acckyro cTaHIHIO 1o 00phOe ¢ OOIE3HSIMHU KUBOTHBIX
B 2017 u 2018 rr.

Figure 2. Dynamics of visits to the Kuzbass Animal Disease Control Station by months
of dogs with a confirmed diagnosis of babesiosis in 2017 and 2018.
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Tadomuua 3. MUapunupoBannocts D. reticulatus 6abesusimu B. canis B KemepoBckoii o06macti
B 2019-2020 rr.

Table 3. Infection of D. reticulatus with B. canis in the Kemerovo region in 2019-2021

Konuuectso
Mecro c6opa HCCIIEeIOBAaHHBIX Hons HH@HHI:IPSBaHHHX
ocobeii ocobeit, %
1. Kemeposo (yi. 62 npoesn) 197 17,3
. Kemepogo (yz1. IllaxroBas) 76 3,9
r. HoBoky3zerk (yi1. PenakoBckuii moabém) 62 6,5
Hroro 335 12,2

PaccmarpuBas n3MeHeHHe A0IM MHQUIMPOBAHHBIX D. reticulatus B TeueHHe Ce30Ha,
CTOUT OOpaTHTh BHUMaHHE HA TOT (pakT, 9TO KIICIIH, COOpaHHBIC B ampese, emié mpu co-
XPaHSIOMIEMCSI MECTaMH CHEKHOM MOKPOBE, HAMMEHEe BCero MH(UIMPOBaHbl 6abe3usimMu,
B TO BpEMsA KaK B Ma€ OOJIiA I/IH(I)I/IIJ,I/IpOBaHHI)IX Knemeﬁ JOCTUTACT MAaKCUMaJIbHBIX 3HA4YC-

Hu#t (puc. 3).
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B Bruisiieno Babesia spp. OHe BoisiBineno O Koi-Bo 1poaHaim3upOBaHHbIX Kilee

Pucynoxk 3. Ce3onHas quHaMuka MHOUOUpPOBaHUS 0abe3nsiMu Babesia spp. JyroBBIX Kilemien
Dermacentor reticulatus, codpanubix B okp. . Kemeposo B 2019-2021 rr.

Figure 3. Seasonal dynamics of infection with Babesia spp. of Dermacentor reticulatus
collected in the vicinity of Kemerovo in 2019-2021.
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[To pesynbraram I11{P-anamimsa kpoBu 103 ocobeit MeTKUX MIEKOMUTAONHX (CM. Tadm. 2)
¢ Tepputopun, tae 17.3% B3pocnsix D. reticulatus vHQUIIMPOBaHEI B. canis, BBISIBICHA
BCEro 0jiHa 0c00b OOBIKHOBEHHOW Oypo3yOKH, B KpOBH KOTOpoOil Obuta oOHapyxkena JJHK
B. canis.

Pesynsrars! I11[P-ananu3a na nanuuue JJHK B. canis B KpoBH NPOMBICIOBBIX 3Bepeil
¢ tepputopun Kysnenko-Canaupckoil TOpHOI 00JacTH MpeacTaBieHbl B Tadi. 4.

Tadsuua 4. Pe3ynasrarel UCCIEIOBAaHNUSA KPOBH JHKHX BHIOB MIICKOIHMTAIOIINX,
OTIIOBNICHHBIX B Ky3HeIkoil KOTJIoBUHE, Ha Hamuuue Babesia canis

Table 4. Results of a blood test of wild mammals caught in the Kuznetsk Basin
for the presence of Babesia canis

KommuectBo KonmgectBo ocobeit
Bun 00cJIeI0BaHHBIX ¢ BoIsiBNieHHBIME JITHK
ocobeit B. canis

3asu-6ensik Lepus timidus (Linnaeus, 1758) 12 3
OObIkHOBeHHas tucuIa Vulpes vulpes 2 0
(Linnaeus, 1758)

EBponeiickuii nock Alces alces (Linnaeus, 1758) 1 1
Cubwupckas xocyns Capreolus pygargus 5 0

(Pallas, 1771)

OBCYX/JIEHUE

Posb MKcoaoBBIX KJjelleil B (PyHKIMOHHPOBAHMM o4ara 0ade3mo3a

Ha Teppurtopun Kyznerko-Cananpckoii TOpHOH 00IacTH MOATBEPKICHO OOWTaHUE Jie-
BATH BHUJOB Kiieniel cemericta I[xodidae. Cpenu xiterieid, npeacTaBislFOIUX HANOOIBIIYIO
SMHU300TUYECKYIO YIPO3y B PETHOHE, MOXHO BBLICIHUTH YEThIpe Hanbojee pacpoCTpaHEH-
HBIX BUJIa C MACTOUIIIHO-TIOACTEPETalONIM THIIOM MApa3sHTHPOBAHUA. B CTEMHON u neco-
CTCITHOW 30HE HamboJiee pacmpoCTpaHeHbl kiemu ponaa Dermacentor Koch, 1844, B To
BpeMs KaK B Ta&KHOW YacTU OOMTAIOT Ta&XHbIN Kienl /. persulcatus n ke [1aBinoBckoro
L pavlovskyi. Ha XxopoIo mporpeBaeMbIX OTKPBITBIX M YBIAKHEHHBIX yYaCTKaX MO3aHTHO
Berpeuaetess Haemaphysalis concinna Koch, 1844 (Kosanesckuit u ap., 2018; Kovalevskiy
et al., 2018). Ilo nepudepun Ky3Herkoii KOTIOBUHBI B JICCOCTCIIHON 30HE, B TOM YHCJIC
B OKpecTHOCTIX roponoB KemepoBo u HoBoky3Helk, otmedaercst cummarpust D. reticulatus,
L persulcatus w 1. pavlovskyi.

[To nuTepaTypHBIM TaHHBIM, KOHEUHBIMH XO35I€BaMU B. canis MOTYT BBICTYINaTh: JIyTO-
Boit et D. reticulatus, BO3MOXHO, Kiemu pona Haemaphysalis C.L. Koch, 1844. TIpo-
creiimue B. canis nepefaloTcsl Kak CO CIIOHON MPH yKyCe MIIEKOMUTAIOIIETO KIIEIIOM, TaK
U TPaHCOBApHAIILHO IPHU OTKIAAKe KiemaMu 3apaxEHubix sull (Kpsutos, 1996; Mehlhorn,
2016; Solano-Gallego et al., 2016).
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TakuM 00pa3oM, OCHOBHBIM HIEPEHOCUUKOM B. canis B PETHOHE CIIEAYET CUMTaTh IMEHHO
D. reticulatus. C yu€rom TOTO, 4TO 02a0€3103 COOAK UMEET SIPKO BBHIPAXKCHHYIO CE30HHOCTH
C NMMKaMH B BECEHHHMH M OCEHHHUH mepHons! (puc. 2), a A0y MHOUIMPOBAHHBIX 0abe3nsaMu
D. reticulatus cocraBnsier okono 12% (tabn. 3), Ha ¢oHe pacnpoctpanenus D. reticulatus
MOXXHO YTBEPI)KAaTh, 4TO 0abe3u03 coOak 3a IOCIEAHNE ACCATUICTHS TIPUHSIT XapaKkTep
CE30HHOI 3MM300THN C MAaKCUMAaJIbHBIMU NHUKaMU 3a00J€BaEMOCTH B Mac M CEHTsOpe.

AHaim3 ce30HHON TMHAMUKH 3apaxkeHus D. reticulatus BBISBWII, YTO CPEAM INEPBBIX
KJeueld, COOpaHHBIX MPH €IIE COXPAHSIOIIEMCSI CHEXKHOM TIOKPOBE, 71011 MHPHUIUPOBaH-
HBIX 0abe3msMu ocobeli MuHMMaNbHA (puc. 3). BepodrHo, mapasut BAMSIET HA CE30HHYIO
aKTUBHOCTH D. reticulatus, CHWXasi €ro TOJIEPaHTHOCTh K CyOONTHMAIBbHBIM TEMIIEpaTypPHbIM
rpaHuIiaM, u3-3a 4ero MHGUUUpoBaHHsie D. reticulatus akTHBU3UPYIOTCS MO3KE. Y UUTHIBAS
BO3MO)KHOCTh TIPOKapMIIMBAHHSI MHOXECTBA KJICIIICH Ha OJHOM KMBOTHOM M TPAaHCOBapHAIIb-
HOI niepeiaun B. canis, crneqoBaio Obl 0XKWAATh 3HAYUTEIBHOTO POCTA 10N MHPHUIMPOBAH-
HBIX KJIEIIeH BO BTOPYIO (OCEHHIO0) BOMHY. OHAKO 3TOTO HE MPOUCXOAUT, MO-BUINMOMY,
M3-3a Pa3BUTUSI UMMYHHOTO OTBETa B OpPTaHM3ME OOJBIIMHCTBA BHJOB MIICKOIHTAIOIINX
WJIM UX HEBOCIIPUUMYHMBOCTH K MatoreHy. Tem He MeHee, M3yueHUe M3MEHEHHs] aKTHBHOCTH
MHOUOMPOBAHHBIX ¥ HEMH(QHUUINPOBAHHBIX KIICIIEH B TEUCHHE CE30HA TPEOyeT AOTOJIHU-

TCIBHOI'O MCCJICJOBAHUS Ha Ooitee pere3€HTaTI/IBHOﬁ BI)I60pKC.

@OYHKIIMOHNPOBAHNE W IKOJIOTHs NPHPOIHOro ouara 6ade3no3a B peruoHe

HecmoTpst Ha CKIIQABIBAIOIIYIOCS B PETHOHE HEOIArOMPHATHYIO SMHU300THYECKYIO CUTYya-
o ¢ 6abe3no3oM cobak, MeXaHU3Mbl (DYHKIMOHMPOBAHHMS MPHPOTHOTO ovara 3a00JeBaHMs
B Ky3nenko-Cananpckoil ropHOI 001acTy OCTarOTCsl MaJIOU3yYeHHBIMH.

Becw nukin passutust D. reticulatus 3aaumaet ofguH rol. [lepe3nMoBaBIiie B3pOCibie
0co0M aKTHBU3UPYIOTCS cpasdy IOcie cxona cHera (puc. 1), MUTaroTCs M KOMYJIMPYIOT Ha
KPYNHBIX ¥ CPEIHUX MIIEKONMUTAIONINX, MOCTEe Yero OTKJIAIbIBAIOT sifna. M3 sui moss-
nstoTes THIuHKY, B Ky3Hernko-Caxaupckoil TOpHOW 00JacTH MaKCHMANIbHBIA MHK MX aK-
TUBHOCTH NPHUXOJUTCS Ha MIOHb—HIONG. HamuBiimecs Ha MEJIKHX, PeKe CPEIHHX MIICKO-
MUTAIONINX, JUYMHKA OTBAJIMBAIOTCS U METaMOp(U3UpyoT B HUM(], MaKCUMAJIbHBII MUK
AKTHBHOCTH KOTOPBIX MPUXOIUTCS HA MIONb—aBrycT. HuMbI, B CBOIO 0odYepeapb, HANUBIINCH
Ha MEJIKHMX, peXe CPEeIHUX MIEKONUTAIOIIUX, TaK K€ OTBAJMBAIOTCS U MPEBPAILalOTCs
B umaro. Dermacentor reticulatus 3uMyeT Ha CTaAuU UMaro. 1 0J10qHbIe TUINHKY 1 HUM(BI,
HE yCIeBIIUe MeTaMop(u3npoBath, morudaroT (Ap3amacos, 1961; [Tomos, 1962; SxmveHko
u np., 2013). Jx. Hocek orMedaeT BOZMOKHOCTh 3MMOBKH HAIMBIIUXCS JIMYMHOK, HUM(
M B3pPOCIBIX caMOK. Ecnym HamuBmImecss HUM(BI JTHHAIOT CICTYIOIMEH BECHOW, TO pa3Mep
KJIella 3HaYuTeNbHOo MeHblle cpenHero (Nosek, 1979, nut. no: Foldvari et al., 2016).

X03s51eBaMU-IIPOKOPMUTEIISIME JIyTOBBIX KJICIICH Ha BCEX CTAIUSAX SIBIAIOTCS MPEHMY-
MIeCTBEHHO MJlekormTatomme (B 3amamgHoit Cubupu 55 BUIOB), penko NTHIE (SIKUMEHKO
u j1p., 2013). B kauecTBe MpOKOPMHUTENECH JIMYMHOK U HUM( BBICTYIAIOT MEJIKHE U Cpel-

HHE MJICKOIMUTAIOMINE: Y3KOUEPEITHASA HOHéBKa, I10JICBas MBIIIb, KpaCcHasA HOHéBKa, BOJsIHAA
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nionéska Arvicola terrestris (Linnaeus, 1758), 3asm-6ensk, macka Mustela nivalis (Linnaeus,
1766), asuarckuit Oypyunyk Tamias sibiricus Laxmann, 1769 u np. B 3aBucumoctn or
paifoHa mccie0BaHUH OCHOBHBIE W BTOPOCTEIICHHBIE IIPOKOPMUTEIH ITPEACTABICHBI pa3-
HBIMH BHJaMH. B HammXx MCCIEIOBAaHHUAX MPOKOPMHUTEISIMH JIMYMHOK U HUM{] OKa3aiCh
JOMHMHHUPYIOIIHE BUIBI COOOIIECTBAa — pBIXKas MOJIEBKA, OOBIKHOBEHHAs IOJEBKA, y3KOUe-
penHas oNEBKa, OOBIKHOBEHHAS U Majiasi Oypo3yoku. B ropozckoii uepre Kemeposo mosis
3aKJICMICBIEHHBIX MEIKHX MIIeKomHuTarommux coctaBuia 10.6%. 3meck OHH BBICTYMAIN
B OCHOBHOM B KaueCTBE IPOKOPMUTENEH JMUMHOK U HUMG D. reticulatus.

Tak Kak JIyroBble KJICHIM C 9TOW YKe TEPPUTOPHH OKa3aIl HH(GHUIUPOBAHHOCTD B. canis
(17.3%), nornanHO OBUTO OBl OXKHIATH HATHYHA B. canis B KPOBU MEIKHX MIICKOITUTATOIIHX,
BBICTYHAIOLIMX MMPOKOPMHTEISIMA NHPUIIMPOBAHHBIX HUM(} M JIMYMHOK Kiemel, Ho [TLIP-
aHanu3 kpoBu 103 ocoOeil METKUX MIICKOMUTAONUX (Tabi. 2) BBISIBHI TOJBKO Y OTHOU
o0pIkHOBeHHOM Oypo3yokn Hammune J{HK B. canis. O6napyxenne [JHK B. canis y equang-
HBIX 0CO0EH MEJKHX MJICKONHUTAIOMINX, BEPOSTHO, CBSI3aHO C MUTAaHHEM MH(UIIMPOBAHHBIX
KJIelIel Ha XMBOTHOM. TeM He MeHee, JOCTOBEPHBIX (PAaKTOB, MOATBEPIKIAIOUIMX BO3MOXK-
HOCTHh Pa3MHOXEHHS TOTO MPOCTEUIIETO B IPUTPOLUUTAX METKHUX MIICKONHUTAIOIINX, HET.
Takum 0Opa3om, HECMOTpPsI Ha YCTAHOBJIECHHBIH (AaKT MPOKOPMUTEIBCTBA JIMYMHOK U HUM(Q
D. reticulatus (BumocTelu(puuHOTO MMEPEHOCUUKA B. canis) Ha MEIKUX MIICKOITUTAIOIINX,
K HACTOSAIIEMY BPEMEHH HET NAaHHBIX, IMMOATBEPKIAIOIINX HETIOCPEICTBCHHYIO BOBICUEH-
HOCTb MEJIKHX MJICKONUTAIOUIMX B JKU3HEHHBIN LUKI B. canis, 4TO comiacyercs ¢ JuTepa-
TypHbIMU ncTouHnkamu (Mehlhorn, 2016).

Wwmaro D. reticulatus, xak TpaBUiIO0, TPOKAPMIIMBACTCS HAa MIICKOMHUTAIONINX CPEIHUX
1 KPYIHBIX pa3MepoB, 3apaxas mocieanux B. canis. Ilpu ykyce kiema 6abe3nu momnagaT
B KPOBOTOK M TIOPAXKAIOT 3PUTPOLIUTHI, Pa3MHOXKAasICh B HUX OECIIONBIM MyTEM, pa3pyliaioT
KJIETKH C BBIJICIICHHEM B KPOBOTOK 0abe3mii HOBOH TeHEpaIliy, TOTOBBIX K aTake Ha APYyTHe
sputpouutsl (benmumenko u ap., 2012; Leal et al., 2012). Mmerorest cBeneHust o nepenade
B. canis or marepu k menkam (Foldvari et al., 2016). BepositTHO, BHYTpH 3pUTPOIIMTOB
BO BpEMS POIOB, BO3MOKHO, HEKOTOPOE KOJIMUYECTBO B. canis CIOCOOHO MPOHUKATH Yepe3
IUTaleHTapHbId Oapbep. B BerepnHapHbIX KiMHHKaX KemepoBckoil obnacTu Takke ObLIH
OTMEUEHBI CIIy4an POXKJIEHHsI OT CaMOK JIOMAallHUX co0ak, rmepedosieBmnx 0ade3no3om,
IICHKOB, WHPHUIIMPOBAaHHBIX Oabesnsmu. B ciydae BbI3mOpoBiIeHUS y cobak (popmupyercs
HECTEPWIbHBIH MIMMYHHTET (IIPEMyHHULHUS). AHTUTENA K BO3OYIUTEIIO COXPAHSIOTCS JI0 €ro
nonHoro ucuesHoenus (benmumenko u ap., 2012, 2013).

Jst 3a06oneBaHus XapaKTepHO HAJIWYIHE CPEAN JOMAITHUX co0aK GECCHMITTOMHOTO HOCH-
TenbcTBa. B . KemepoBo g0 6abe3nOHOCUTEhCTBA (B TOM YHCIIE OECCHMITTOMHOTO) CpeIn
JIOMAIIHUX co0aK, MOCTYMMBIINX B BeTepuHapHbIil neHTp KemI'Y B 2018 1., oneHnBanach
B 5%. Cpenn nepeboneBmux cobak y 27% ormedaercs: ¢pakT 6a0€3MOHOCUTENBCTBA T10-
CJIe BBI3IIOPOBIICHHUS, KOTOPOE MOXKET Mpopoinkarhkes o roxa ([lapamaukoBa u ap., 2019).
B r. Bapnayn nons 6abesuonocurensctBa B 2015-2017 1. B cpenHeM coctasisiia 36%
ot obcnmenoanHoro morosnoBbs (I[Tomamapés m ap., 2018). Pap ¢ coast. (2006, 2011)
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YKa3bIBalOT, UTO B cpeHeM 0abe3un oOHapyxkuBaroTcsi nmpumepHo y 30% cobak, ¢ KoTo-
PBIMH BIIAICTBIBI OOPATHIINCh B KIMHUKA B 3amagHoit Cubmpu.

W3BecTHBI OTIETBHBIC CITyYad HalaJCHUs KIICHIeH Ha IOMANTHUX COOaK B TCYCHUE BCCH
3UMBI. Bnaneﬂbum JOMaIIHUX co0aK OXOTHHYBHX mopoa OTMEYaroT, 4TO B Ha4daJie (l)eHO-
JIOTUYECKON 3MMBI, MOCJIEe YCTAHOBJICHUs HETyOOKOTO CHE)KHOTO TIOKpPOBa COOAKH, pa3pbl-
BAIOILKE HOPBI, TOJBEPraloTCs HANaJACHUIO KIICLIEH, 3UMYIOIUX B BO3IYLIHON MPOCIIONKE
muctonaaHoi nmoactunku. Hambonee mo3gaue Hananenus D. reticulatus oTMEYaIuch 0O
10 HOSIOps, T.e. MPUMEPHO Yepe3 MOoIMECsIIa MMOCe YCTAHOBICHHUS YCTOHYMBOTO CHEKHOTO
nokposa B peruone. B ¢espane 2018 r. B npuémuoe otneneHue Ky30acckoit craHIMu IO
OoprOe ¢ OoyIe3HSMH >KMBOTHBIX OOpaTHWIICS Biajelel] ¢ co0akoi, Ha Imee KOTOPO ObLI
npucocasmmiics kiemnl. [lo pesympratam 1ab0paToOpHO THATHOCTHKA W aHaMHe3a OB
MUaTHOCTHpOBaH 0abe3no3. [Ipu 310 OBUTIO ycTaHOBICH, 4TO Kitenn D. reticulatus Haman
Ha co0aKy Ha TEPPUTOPUH TEIIOTPACCHI, IJI€ JaKe B 3MMHUE MECSIbl IOCTATOYHO TEILIO.
B EBporne ormeuaercsi KpyIoroguuHasi akTUBHOCTb D. reticulatus nipu MSITKOH 3uMe, €O
cpemHecyTouHOH TemmepaTtypoil okomo 0°C (Foldvari et al., 2016).

ITo ceenenmsim Kysbacckoit CEBX, 3axiemeBnéHHOCTS O€3HAA30PHBIX JOMAITHIX COOaK
B OCCCHEXHBIN Tepuoa mocturaet 95%. B mocnemHue rombl YUCICHHOCTh Oe3HAI30PHBIX
co0aK 3HaYNTEIBHO BBIPOCIA U3-3a 3alpeTa uX OTcTpena coriacHo denepalibHOMY 3aKOHY
ot 27 nexabps 2018 r. N 498-®3 «O06 oTBETCTBEHHOM 00paIlIEHUH C )KUBOTHBIMU. ..». [1o
cBeneHusaM JlemapTaMeHTa mo oxpaHe 0OBEKTOB >KMBOTHOTO Mupa Kysbacca ydacTuimch
CITydau HamaJeHHs cTaif 0e3HaI30pHBIX co0aK Ha 3aiIIeB-OCISIKOB U KOCYIb B OXOTHHYBUX
yroaesix. [To coobmernussm KOOOOwUP Ha oTAEIBHBIX OXOTHHYBUX 00X01ax Oe3Ha30PHBIMU
JOMalTHUMHU cobakamu ucTpedisiercs: okoio 20% I1oronoBbsi CHOMPCKO# Kocynu. Takum
00pa3oM, MPOHUKHOBEHHUE OC3HAI30PHBIX JOMANIHUX CO0AK B CCTCCTBCHHBIC JaHamIad-
TBI M WX KOHTAKTHI C JUKAMH JKUBOTHBIMH ITO3BOJISTIOT PAacCMaTPUBATh WX, KaK 3HAYMMBIX
(HE TYNMUKOBBIX) U PETHOHA MPOMEKYTOYHBIX XO035€B B. canis.

BiusiHre KpoBsSHOTO Mapasuta B. canis Ha COCTOSHHE 3JJOPOBbS JHKUX KUBOTHBIX
usydyeno cinado. dénpasapu ¢ coasr. (Foldvari et al., 2016) numier o 3aral04HOCTH ecTe-
CTBCHHOI'O IIMKJIa B. canis B JIHKOﬁ IPpUPOJEC, TaK KaK JJId HETO HET M3BCCTHOT'O XO3AWHA-
pe3epByapa, IO €ro MHEHHIO, SBOJIOLIMNOHHO B. canis BO3HUK UMEHHO y OJOMAITHEHHBIX
cobak (MM MX MPEIKOB) M YK€ C HUMH PACIpPOCTPAHUICS 1O 3eMile, a He y POJICTBEH-
HBIX JIMKUX JKUBOTHBIX. 3apaskenue Bojika Canis lupus Linnaeus, 1758 6abe31no30mM MoxeT
IMMPUBECTU K €TO I‘I/I6CJ'II/I, (baKTI/I‘leCKI/IX J0Ka3aTcJIbCTB HOTeHHHaJ’IbHOﬁ POJIN BOJIKOB KakK
6eccumntoMubix Hocutenei Her (Foldvari et al., 2016). B XopBaruu mocMepTHBINA aHa-
3 109 mormOmmx BoikoB mokaszan Hamwmune y cemu u3 HuX JHK B. canis (Beck et al.,
2017). Ilpuaumas Bo BHUMaHue, 4Tto cobaka pomamusas C. lupus familiaris (Linnaeus,
1758) u taé&xupiit Bonk C. [upus lupus Linnaeus, 1758 — 310 onuH OMOIOTHYSCKUAN B,
B JiecoCTenHON 30He CHOMPCKOro pernoHa cielyer OKHAaTh BO3MOXKHOE OECCHMITOMHOE

HOCHUTEJIBCTBO B. canis BOJIKaMU MOA00HO O€3HAA30PHBIM JIOMAITHUM COOaKaM.
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B pabote Xomxuua ¢ coaBT. (Hodzi¢ et al., 2015) ormewaercs hakT HOCHUTEIBCTBA
B. canis y 1% o0crenoBaHHBIX OOBIKHOBEHHBIX JIMCHLL. B Hamiem citydae B. canis B KpoBU
O6BIKHOBGHHI)IX JIMCUI] U3 Ky3HeHKOﬁ KOTJIOBUHBI BBISIBJICHBI HC 6])1.]'[]/1, 4TO, MMO-BUANMOMY,
CBSI3aHO C HENOCTATOYHOW BBIOOpKOW (Tadm. 4). [To mueHmro ®énpnBapu ¢ coast. (2016),
O6bIKHOBCHHyIO JIMCUILY TAKXKE€ MOKHO HMCKIIOYHUTH U3 NOTCHIUAJBHBIX €CTCCTBCHHBIX PC-
3epByapoB 0abe3mo3a cobak BBUAY HHU3KOH JOIM 0coOei, MHGUITMPOBaHHBIX B. canis. Tem
HE MCHee, POJib OOBIKHOBEHHOM JIMCHIIBI B MOICPKaHUK ouara 0abe3mo3a cobak Tpedyer
JIONOJIHUTENBHOTO HCCIIEJOBaHMU.

CTOHNT OTMETHUTH BBICOKYIO JIOJIO JICTHEH 3aKJICHICBIEHHOCTH IMIMHKAMH U HUMGpaMu
3aiieB-0essikoB B Ky3nerkoil korioBuHe. MHaeke oOmius (B cpemHeM 10 16 JIyroBbIX Kie-
el Ha OJTHOM 3ailie-0elske) U MHICKC BCTpeuaeMocTH (B cpemHeM 10 92%) MOryT OBITh
B HECKOJIBKO pa3 BBIIIE, Y€M Y MHOTHMX BHJOB MeJkuX miexonutaromux (ITomos, 1962).
B 10 xe BpeMmsl, COIIaCHO HAIIMM ONPOCaM OXOTHHKOB, IPOMBIIUIAIOMMNX B Ky3Henko-
Cananpckoii ropHoi 00J1acTH, ¥ IO COOCTBEHHBIM HAONIONCHUSM, TIPUMEPHO JI0 CEPEIMHBI
OKTSIOps 3aHIIbI-OCNISIKU CHIIBHO 3aKJICIIEBICHbI, HO Yepe3 JIBE HEMEeNU TOCIIe YCTaHOBICHHS
YCTOIYMBOTO CHEXXHOTO TIOKPOBAa Ha JOOBITHIX 3aillax KJIEHIN yKe OTCYTCTBYIOT. BeposTHO,
BO BpEMA JIMHBKHM U CMCHBI JICTHETO Hapsda Ha 3UMHMI MMPOUCXOAUT OUYUIICHUEC 38.17[].13B oT
3aKpeNMBIINXCA Ha UX mepctu kiemei. [lomos (1962) orMedaeT BO3MOKHOCTh 3MMOB-
ku D. reticulatus Ha 3aiinax. HecMOTps Ha BBICOKYIO 3aKJICIIEBIEHHOCTD 3ai1ieB-0CIISIKOB,
[I[P-grarHocTHKa TOKa3ajla OTHOCUTEIBHO HU3KYIO 3apaXEHHOCTh MX Oabe3msMu — u3
12 obcietoBaHHBIX 0co0el MH(UIMPOBAHHBIMH OKa3aJINCh TPH.

[To ompocam OXOTHHKOB 3MMOIl Ha eBpomeiickux jocax B Ky3Herkoil KoTiaoBuHE enu-
HUYHO OOHApYXHMBAIOTCSI MKCOJOBBIC KJICHMIM. B KpOBM eBpoOIenckoro Jiocs, JOOBITOTO
B JIECOCTEITHOW 30HE, BO30yauTeNnu B. canis OblIM oOHapykeHbl Hamu Metoxom [IL[P
B OOJIBIIOM KOJIMYECTBE.

1 despanst 2018 1. B 1. KeMepoBO Ha 01OMaIlITHEHHOM CEBEpHOM oJieHe Rangifer tarandus
(Linnaeus, 1758) 6buto oOHapyeHO 0oiee COTHM KIICIIeH, U3 KOTOPhIX 32 ocolOu ObLIH
nepeaansl Ha omnpenesnenne B KemepoBckuil rocyapcTBeHHBIH yHHBEpcUTeT. Bee mepe-
JIaHHBIC KJICIIM OKa3alnuch camuamu D. reticulatus. Takixe HaMH OTMEUEH CJIydail 3MMOBKH
9THX Kiemel Ha cubupckoil xocymne (Kamsarun, 3yoxo, 2003). Tem He MeHee, (hakTOB BO-
BJIEYEHHOCTH KOCYJb U CEBEPHBIX OJICHEH B LMPKYJSLUIO B. canis HET.

D. reticulatus 00bIYHO 3UMYET B JINCTONAAHON MOJCTHIIKE, PEIKO B IEPCTH KUBOTHBIX
MOXXHO OOHapyXnTh camuoB-umaro D. reticulatus, HAXOAAIIMXCS B TOJOJHOM COCTOSTHHH.
bamnamos (1967, c. 93) nmumert: «Knemu ¢ 0ceHu U 0 BECEHHETO MOTEIJICHHUSI OCTAOTCSI
MIPUKPEIIEHHBIMY, HO HE nUTatoTcs. OCOOCHHO pacipoCTpaHEeHO 3TO sABJIeHHE B poae Der-
macentor». B niepruop ciapuBanus caMipl-umaro D. reticulatus NepUOANYECKH TOTIOMIAIOT
CBEXXYIO KPOBb M B TIOMCKaX CaMOK MOTYT MEHATh MecTa mpukpervienus (bamamos, 1998,
c. 179). Iuratommecs: caMku-uMaro kiemieil poga Dermacentor BBIIENSIOT TIOJIOBBIEC aT-

TpaKTaHTBIL. HO}I X BJIMSIHUCM CaMIibl, ITUTABIINCCA 3-5 CyT 1 CIIOCOOHBIE K KOITYJIAIUH,
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OTKPEIUIAIOTCS, HaXOAT TOTOBBIX K CIIAPUBAHHIO CaMOK, KOIMYJIHPYIOT C HUIMU H 3aTE€M II0-
BTOPHO IpucackiBatoTcsi BOim3n ot Hux (Sonenshine, 1985; banamos, 1998, c. 179). Uz-3a
NPEpPBIBUCTOTO IMUILEBOTo MoBeneHust D. reticulatus cUUTarOTCsl BAKHBIMH TIEPEHOCUNKAMU
HECKOJBKUX MaTOTEHHBIX areHTOB, YTO SIBIISETCS Ba)KHBIM SIH300THYCCKUM OTIHYHEM II0
cpaBHeHHIO ¢ camiamu Ixodes spp. (Foldvari et al., 2016). Takum oOpa3om, B mepuon pas-
MHOKEHHUS OJJHU U T€ K€ MH(UIIMPOBAHHBIC CaMIBI-UMaro D. reficulatus NIATETHHOE BpEeMs
MOTYT KyCaTh W IOCTOSIHHO 33apa)kaTh CBOETO IPOKOPMHTEIS, TEM CaMBIM MPEISTCTBYS
€ro IMOJIHOMY BBI3[JOPOBIICHHIO U TOBBIILIAS BEPOSTHOCTh MH(MUIIMPOBAHUS JPYTUX HPHUCO-
caBmmxcs kinemeit. [IpucaceiBanne caMIioB u caMok D. reticulatus B 3UMHEe BpeMs BO3-
MOYKHO, HO CBSI3aHO C IpeObIBaHNMEM >KUBOTHOTO B YCIIOBHSIX IOJIOXKUTEIBHBIX TEMIIEpaTyp
(Terutorpacca, oTarIMBaeMble XO3sIMCTBEHHBIE KMBOTHOBOIUECKUE MTOCTPOMKH U Tpoyee),
TJIe COXPaHACTCS aKTUBHOCTH KJICHICH, M OHH MOTYT MPUCTYIUTh K Pa3MHOKCHHIO.
Haxoxnenue JIHK B. canis B KpoBU 3aiilleB-OCIIIKOB U €BPOIECHCKUX JIOCEH CBHUIC-
TEJILCTBYET 00 WX BOBJICUEHHOCTH B (DYHKIMOHHMPOBAHHE NMPHUPOJAHOTO Oyara B KauecCTBE
pe3epByapHBIX XO035€B, OJJHAKO WX POJIb M 3HAYUMOCTH B 3TOM IPOIECCe TPEOYIOT yTOUHE-
HMSI, TaK KaK peakiysi OpraHu3Ma 3TUX )KUBOTHBIX Ha IIPOHUKHOBEHHE B. canis HE U3y4eHa.
Tak kak nMATEpaTypHBIC NCTOUYHUKH HE COIEpIKaT CBEICHUH O HaXoAKax B. canis B KPOBH
3aiilleB-0eIsIKOB U €BPONEHCKUX JIOCEH, /ISl OATBEPKACHNUS MOJYYSHHBIX Pe3yJIbTaToB

HCO6XOZ[I/IMO IIPOBECTU CCKBCHUPOBAHUE.

I'panunsl npupoaHoro ovyara 6ade3uos3a codak B Kysnenxo-Canaupckoii

TOpHOii o0sacTu

Hecmotpst Ha pocT 3a0071€BaeMOCTH B IOCJIEIHUE TOABI, KOJIMYECTBO MOCTPAAABIINX OT
06abe3no3a TOMaNTHUX COOAK 3HAUYNUTENILHO PAa3InYaeTCs B Pa3HbIX (PU3UKO-TeorpaduaecKux
npoBuHIISIX Ky3Herko-Camanpckoit TopHOW 00acTH. DTO CBSI3aHO C TEM, YTO OCHOBHOI
nepeHocuuk 6abde3mnosa D. reticulatus pacnpocTpaHEH 1Mo 00JIaCTH OYCHb MO3aUYHO, €ro
nong B o0mux coopax kiemeit cem. Mkcomossie Ixodidae, mpoBoanmeix LleHTpoM TUTHEHB
u sruemMuonoruu B KemepoBckoil 00:1aCTH, ¢ TEPPUTOPHH BCETO PETMOHA HE MPEBBIIIACT
1% (Edumona u np., 2017; KosaneBckuid u ap., 2018).

B mpenenax obcyxxmaemoro pernona D. reticulatus odHapykeH B 30He Ky3Herkoi cre-
mu u Jecocrenu (Kopanesckwuii u ap., 2018). B ceBepHoii necoctenu (okp. . MapuuHCK,
okp. nirT. TspkuHCckmid) D. reticulatus BcTpedaeTcs kpaiine penxo (Yurupuk, Iliemusiena-
Epomkuna, 1969; Kovalevskiy et al., 2018), moatomy 31ech 6abe3mo3 cobak HE MOTY-
4yl pacnpocrpanenusi. FOxHble rpaHHIbl pacipocTpaHeHus: 0abe3no3a B 00JacTH TakkKe
COBIIAJIAIOT C TpaHHUIaMu apeana D. reticulatus. 3a mpeneIamMu CTEITHOW M JIECOCTEIHOMN
MIPUPOJHBIX 30H Ky3HEUKoil KOTIOBHHBI 3apakeHHs] COOAK PErHCTPHUPYIOTCS €IMHHYHO
U CBsI3aHBI C BBIE3JIOM B JIECOCTEIHbIC pailoHbl oOnacTu. JaHHbie 0 yacTore 3a0oseBaHus
cobak 6abe3no3oM, 00 0COOCHHOCTAX Omonoruu D. reticulatus ¥ 0 pacmONIOKEHUH CTEIl-
HBIX M JIECOCTEIHBIX JIAHAMA(PTOB MO3BOJISIIOT ONPEAETUTh I'PAHHUIBI IPUPOIHOTO odyara

B. canis (puc. 4).
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Barnaul ]

Soltonskaya
depression

Pucynox 4. Ky3Henkas crens U Jiecocternb (TEMHO-cepbIi) U ceBepHas MapuuHCKas JIeCOCTEIb
(cepsrit) — apeans! ayroBoro kiema Dermacentor reticulatus B Ky3nerko-Canaupckoil ropHoi
obnactu. Teppuropust KemepoBckoit o0nacty BbleIeHa CBETIIO-CepbIM. [TyHKTUPHBIMH JINHUAMU
BoaeieHb! Kysuerko-Cananpcekast ropHast obnacts U e€ nmpoBuHIMH. YEpHBIE Kiemu — MecTa
obuapyxenust D. reticulatus. bemsiit daskox — obcnenoBanubie Mecta, e D. reticulatus

HEe oOHapyXKeH.

Figure 4. Kuznetsk steppe and forest-steppe (dark gray) and northern Mariinsky forest-steppe
(grey) — habitats of the Dermacentor reticulatus in the Kuznetsk-Salair mountains. The territory
of the Kemerovo Region is highlighted in light grey. The dotted lines highlight the Kuznetsk-
Salair mountains and its provinces. Black ticks are the places where D. reticulatus was found.
White flag — surveyed sites where D. reticulatus was not found.
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B kxagecTBe OCHOBHOH HPUYHHBI paclpocTpaHeHHus 0abe3mo3a cobdak B perHoHE Clie-
IyeT CYUTATh yBEIMUYCHHE YHCICHHOCTH D. reticulatus, ormederHoe emé B 1990-x romax
(Kaysarue u sip., 2008).

Cpeny OCHOBHBIX NPHYUH, CIIOCOOCTBYIOIIUX POCTY YHCIECHHOCTH JIyTOBOTO KJIEHIA,
MOXKHO BBIJICIIUTH CIeAyIomue (hakTopsl:

— mpekparnienne B Hadaie 1980-X IT. MacmTaOHBIX aKapuIMAHBIX 00pabOTOK TEpPUTOPHI
Y TIOsIBJICHHE OOJIBIIOTO KOJIMYECTBA 3a0pOIICHHBIX M 3apPACTAIOIINX CEeJIbCKOXO3SHCTBEHHBIX
nojei B 1990-x rr.;

— YBeIMYEHHE IUIOIIA/N JIECOCTENH B PETHOHE W COKpalieHue Taiiru. I[lo cpaBHeHHIO
¢ 1980-mu rogamu turomiaas TaéxHOU 30HBI B KemepoBckoi ob6iacTu cokpaTuiiack 00-
nee 9yem Ha 10% W mpoaomKaeT COKpaIarhCs HEe TONBKO M3-3a JIECOXO3SMCTBEHHOW Jesi-
TEJILHOCTH, HO W yriaenoObiBatomeil. [locne okoHuaHus pa3padOTKH YrOJNBHBIX IUIACTOB,
JlaKe 1ocie MpOBEAEHHOI OMosIornyecKkoi (JIECHOM) peKyJIbTUBALUY, U3-3a HapyLIEHHOTO
THIPOpEeKMMa Ha MeCTaX CBEIEHHBIX Ta&KHBIX JIecOB (hOpMHUPYIOTCs Oojiee KCepouiib-
HBIE TIapa30HAJIBHBIE pacTUTENbHBIE coobmecTBa. OOmas IIonaas HAPYIICHHBIX 3€Meb
B peruone oueHuBaercs B 100 Toic. ra (KoBaneBckuii u np., 2021). B pesynsrare Ha pe-
KyJIbTHBUPOBAHHBIX OTBaJlaX TOPHBIX MOPOJ Ha MECTE CBEICHHBIX TAC)KHBIX JIECOB Yallle
oOHapyXHuBalOTCs UMEHHO D. reticulatus, a He XapaKTepHBIH IS TaWru [. persulcatus.
VIMeHHO ¢ COKpallleHHeM IUIOIAIU JECOB, a He KIMMAaTHUYECKUMN M3MEHEHHUSIMH CBSI3bIBa-
10T yBenmueHue obwus D. reticulatus v pocT MEPEHOCUMBIX UM 3abosneBanuil B [lonbiie
(Mierzejewska et al., 2017).

[TonBozas WTOT BBINIE CKA3aHHOMY, MOYKHO IIPOTHO3MPOBATh B PETHOHE JallbHEHIee pac-
mupenue apeana D. reticulatus, a BMECTe C HUM W paclIMpeHHe odara 0abe3nos3a coOax.

BBIBO/1bI

1. B macrosmiee Bpemst 6abe3no3 moMamrHuX cobak Ha TeppuTopun Ky3Hemkoil KOTIIo-
BUHBI TIPUHSAJ XapakTep CE30HHOW AMU300THH. B mepmox MakcnMmanbHOTO moabéMa 3a00-
JIEBaEMOCTH TIOYTH y Ka)JIOW BTOPOH JloMalHed coOaku, MOCTYNHBIICH B BEeTEpUHAPHbIC
YAPEeKACHUS, THarHOCTUpYyeTCs 6abe3no3.

2. MakcumanbHbIH TObEM 3a001€BaEMOCTH JIOMAIIHUX CO0aK 0a0e31030M MPUXOANTCS
Ha Mail ¥ aBryCT—CEHTSIOpbh M COBIIAJIA€T C MAaKCHMAJIbHOH aKTUBHOCTBIO MMAaro JIyroBOTO
kiema D. reticulatus. Ciiydan 3apakeHHsI B 3UMHHE MECALBI KpailHe peJKH U CBSI3aHBI
C TTOCEUICHUEM YIUYHBIX NCTOYHUKOB TETIIa (TEIIOTPACCHI).

3. B Kysneuko-Cananpckoil TopHO# 00J1aCTH OCHOBHBIM IIEpEHOCUMKOM 0Oabe3noza
Y KOHEYHBIM XO3SIMHOM BBICTYNAET JIyroBod kieul D. reticulatus. Pons H. concinna, xax
BO3MOYKHOTO TIEPEHOCUMKA B. canis, TpeOyeT IOMOTHUTEIBHOTO U3yUCHUSI.

4. D. reticulatus axTHBU3UpYETCS B amperne cpasy IOCJe CXoJa CHera, HO KJICIH, WH-
¢unmpoBanusle B. canis, B cOopax oOHapyKMBarOTCsl TOJIBKO B Mae.

5. I'paHunamu MpUpONHOIo oyara B. canis ciaelyeT CUMTaTh I'PAHULBI PACIPOCTPaHE-
Hust D. reticulatus, KOTOPBIA, B CBOIO OYepellb, MPEAIIOYUTACT CEIUTHCS M0 JIECOCTEMHBIM
U CTENHBIM paiioHaM Ky3Henkoil KOTIOBUHBIL.
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6. OcHOBHOH MpUUYMHON yBenudeHHus oowmnus D. reticulatus B peTHOHE CIEIYeT CUH-
TaTh CHW)KEHHE IUIOMIAAN TEMHOXBOWHBIX Ta)KHBIX JICCOB M 3aMEILCHHUE MX JIECOCTEIHbI-
MU y4acTKaMU H3-3a UPE3MEPHOM aHTPOIIOICHHON Harpy3ku. B CEBEpHBIX JI€COCTENHBIX
paiionax obmactu 6abe3mo3 cpeau cobak IMoKa BCTpedaeTcs KpaifHe peiko, HO HM3-3a pac-
LIMPEHUs apeasa JyroBOro KIemHia 3Ta TEPPUTOPUS MOXKET pacCMaTpUBATLCS B KadecTBE
MOTEHIMATBHON I pacIpoCTpaHeHHs odara 3a00JeBaHMUs.

7. OCHOBHBIM MPOMEXYTOYHBIM U PE3EPBYapHBIM XO3SHHOM B. canis B OKPECTHOCTSIX
HaCEeJIEHHBIX ITyHKTOB CJICIyeT CYMTATh OE3HaA30pHBIX JOMAIIHUX co0ak. B yxaieHHbBIX oT
YeJIOBEYECKOTO KHJIbSi MECTaX OCHOBHAsI pOJIb OECCHMIITOMHOTO HOCHTENILCTBA Oabe3ro3a,
10-BUVMOMY, TIPHHA/UIEKNT AUKUM >KUBOTHBIM, B KPOBH KOTOPbIX oOHapyskuBatorcst JTHK
B. canis: BOJNK, OOBIKHOBEHHAS JIMCHUIIA, 3asI-0CISIK U eBPOICHCKHil JIoch. TeM He MeHee
uHpopmanus 00 X POJIM B 3TOM Ipoliecce GpparMeHTapHa M TpeOyeT JONOIHUTEIBHOTO
n3ydenust. D. reticulatus cTOUT IOBCEMECTHO PACCMaTPUBATh B KaYeCTBE KOHEUHOTO U pe-
3epByapHOro X03sMHA B. canis.

BJIATOJJAPHOCTH

ABTOpCKHIA KOJJIEKTHB BBIpaxaeT OiaromapHocTh 1. C. HUKOIIEHKO — BeTeprHApPHOMY
Bpady Kysbacckoit ctanumm mo 60oprbe ¢ Oome3Hsmu kuBoTHEIX (T. Kemeposo, Poc-
CHsl) 3a MPEIOCTABICHHBIE CBEJICHHS 10 CTATHCTHKE 3a0osieBaeMOCTH 0abe3no3oM cobak
u A. C. Cmerannny — oxotoBexy KemepoBckoil 0671acTHOW OOIIECTBEHHOW OpraHU3aIdN
OXOTHHKOB ¥ pbI1001I0BOB (T. KemepoBo, Poccust) 3a momomts B c6ope OHOIOTHISCKOTO Ma-
Tepuaja ¢ JUKUX KUBOTHBIX.
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FUNCTIONING OF THE NATURAL FOCUS OF CANINE BABESIOSIS
IN THE KUZNETSK-SALAIR MOUNTAINS (KEMEROVO REGION, RUSSIA)

A. V. Kovalevskiy, E. M. Luchnikova, E. D. Vdovina, K. S. Zubko,
M. A. Noskov, S. N. Yakovleva, 1. S. Grebenshchikov

Keywords: babesiosis, Babesia canis, Dermacentor reticulatus, ticks, natural focus.

SUMMARY

The article presents the results of our own research and a review of literature on the distribution
and some ecological features that contribute to the maintenance of the canine babesiosis natural focus
in the Kuznetsk-Salair mountains. Among all admissions of dog owners to the Kuzbass Station for
the Control of Animal Diseases, the proportion of dogs diagnosed with babesiosis was 17%. During
the period of the maximum rise, this diagnosis was true for every second dog. Among Dermacentor
reticulatus ticks (the main vector of Babesia canis), the proportion infected with B. canis constituted
about 12%. Among wild animals, B. canis was revealed in the blood of the Lepus timindus and the
Alces alces. The boundaries of the distribution of D. reticulatus in the region corresponded to the
boundaries of the forest-steppe, which, in turn, is increasing due to the reduction in the area of dark

coniferous taiga forests due to excessive anthropogenic impact.
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Baiikanbckuil TpakT UMEET MPOTSHKEHHOCTh OKOJO 70 KM M CBSI3BIBACT I. MIPKYTCK € MOCEIKOM
JIncTsiHKa, HAXOQIIMMCs Ha Tobepexbe o3epa batikan. [ TpakTra XapakTepHbI HHTEHCHBHOE JIBH-
JKEHHE aBTOTPAHCIIOPTA M 3HAYUTEINbHAS PeKpeallioHHasi Harpy3Ka ¢ PaclojIOKeHHEM BOJIN3H ITOJIOTHA
JIOPOTH MHOXKECTBA CaI0BOJCTB, KOTTEC/PKHBIX MOCEIKOB U TYpUCTHYECKHX 0a3. CpermHsist YiCiIeH-
HOCTh Tae)XHOTO KJIEIa 3a BCE TOfbl HAOMIOACHUN B OKPECTHOCTIX Tpakra coctaBmwia 27.4 + 4.96
ocobeit Ha ¢naro-yac, Mpu MaKCUMAJIFHO 3apETHCTPUPOBAHHOM OO0MaNK B 255 ocobeit Ha ¢aro-yac.
B oxpecTHOCTSIX 3TOH aBTOOPOTH BBIIETIEHHI SPa MOMYISIUH TaeKHOTO KJIEa — YIaCTKU C BEICOKOH
1 YCTOWYMBOM YHCIICHHOCTBIO Tae)KHOTO KJella. B mpocTpaHCTBEHHOI NMHAMHUKE KIICIIEBOTO Hace-
neHus: HaOJroiaeTcsl BO3pAacTaHUe CPe/lHell YMCICHHOCTH U INIOTHOCTH HACEICHUS TaeKHOro KIlela
10 Mepe yaajeHHs OT Topoja, KOTOpoe JAOCTHUIaeT MakCUMyMOB B cepennHe Tpakra (30-52 kM —
B cpenreM 41.1 + 9.2 ocobeii Ha ¢raro-yac, 10 90% MapuIpyTOB 3aceneHbl KICIaMH), a 3aTeM BHOBb
CHIDKACTCS TIPH TIPHOMIDKeHNH K 03. baifkan. B MHOTONIETHEH NUHAMEKE €ro YHCICHHOCTH OTMEYEHO
H3MEHEHHE CTPYKTYpBI KJICIIEBOTO HacelleHus HadnHas ¢ 2018 I.: ymMeHblIeHHe 10 MapumpyToB Oe3
KJICIel U BO3pacTaHHe JOJIM MapUIPyTOB CO CPEIHEH U BBILIE CPeIHEH YMCICHHOCThIO Kiemel. Ha
OCHOBE TPOBEAEHHBIX MCCIIE0BAHUH MOXKHO JJOCTaTOYHO OOOCHOBAHHO MPEJNOJararh, YTo B OKPECT-
HOCTAX balfkambCKOTo TpakTa pacHoNIOKEHbI TPY MOMYIISIIUH TaeKHOTO KJIEIIA, XapaKTepHU3yIOmHuecs

CB0606paSI/IeM HpOCTpaHCTBeHHOfI CTPYKTYPbI YUCJIICHHOCTHU U €€ NWMHAMUKU.

KiioueBble cJ10Ba: Tac)KHBIA KJienl, fTMHaMHWKa YUCJICHHOCTHU HOHyII}IHPIfI, MMPOCTPAaHCTBCHHAA

cTpyKTypa nomynauuil, Bepxuee IIpuanrapse
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Bepxnee [Ipuanrapse B prusnko-reorpaguyeckoM OTHOIICHWN 3aHUMAET 10T BocTouHOi
Cubupw, B aIMUHUCTPATUBHOM — IOXKHYIO YacTh MpkyTckoii obnacty. KiroueBbM ydacTkoM
HCCIICTIOBAHUS 0COOCHHOCTEW MPOCTPAHCTBEHHOM CTPYKTYPHI y TOMYJISIINI TaeKHOTO Kiemia
Ha tepputopun Bepxuero IIpuanrapest BeiOpan mpasbiid 6eper p. AHrapa, ot I. MpkyTcka
(52°17" N, 104°16" E) no moc. Jluctanka (51°51' N, 104°51" E), nepecekaemsrii baiikainb-
CKUM TpaKkToM (4acTh QenepanbHoi Tpacckl M55 ¢ obo3nadennem MS55J]). Pacmonoxenue
Tpakta — Mex1y baiikanom u 00JacTHBIM LEHTPOM — OINPEIEISIET ero NPerMYIIeCTBEHHO
TypUCTHYECKO-peKpeanonayto GyHkimio (boopeimes, 2011), a Takke 3HAYUTEIBHYIO Yp-
0aHU3aLNI0 — OKOJIO 3 ThIC. I'a 3eMeJb 110 00EHM CTOPOHAM TpaKTa 3aHUMAIOT MOCEJICHUs,
Jaqn ¥ 0a3bl OTIBIXA, MPUUEM OOIIas MIIOMIALh 3€Melb PEKPEallMOHHO-X03IHCTBEHHOTO
Ha3zHa4yeHUs: BOKpYyr I. Mpkyrcka cocrasuser 13 toic. ra (3earenusos, 2016). Takum 00-
paszoM, Ha Joi0 balikaibCKOTO TpakTa MPUXOAUTCS TOYTH YeTBEPTH (23%) MCIONb3yeMbIX
3eMellb B OKPECTHOCTSIX 00JIaCTHOTO IIEHTPA.

Ot 60 o 80% wu Ooxee Bceld 3a00IeBAEMOCTH HaCEICHUs KiIemeBbIM dHIedamuToM (K3)
1 MKCOIOBbIMH KiemeBbiMu Ooppenmozamu (MKB) B MpkyTckoit obmactn npuxomurcs Ha
I0KHYIO €€ 4acTh, II€ BOKPYT KPYIHBIX FOPOJOB CyLIECTBYIOT HanOONee aKTUBHbBIE O4aru
KD u UKB (HukntuH, Antonosa, 2005; Ko3smnosa, 2008). M3 Hux ocoboe BHHMaHHE 3a-
CJIy’KHBAIOT O4aru B OKpecTHOCTAX balikaibckoro Tpakra. B nepBom aecarmnerun XXI Beka
oxono 30% Bcex cirydaeB IpUCACHIBAHUS KIICIIEH K JIIOMISM, ITOCEMIABIINM PEKPEAllOHHYIO
30Hy T. MpkyTcka, ObuIO CBsi3aHO C TpeObIBaHMeM Ha baiikanbckom Tpakte (Kosznosa, 2008).
Ha nmomro manHOTO HampasieHHs mpuxoamnoch 31% or uncia Beex citydaeB 3a00JICBaHUM
KJICIIEBBIM 3HIIE(ATUTOM, PETUCTPUPYEMBIX B I. MpkyTcke 3a mepuon ¢ 1995 mo 2016 rr.,
n 23% 3aboneBaHnil UKCOAOBBIM KiemeBbIM OoppennozoM B 2005-2013 rr. (MenbHHKOBa,
Amnpnaes, 2017), a B nepuox 2005-2020 rr. (MenbHukoBa u 1p., 20210) — yxe 44% Bcex
3a00JIeBaHUH KIICIIEBBIM SHIIEPATATOM U 35% MKCOZOBBIM KJICHIEBBIM OOppenro30M. Takum
00pa3oM, MO’KHO KOHCTAaTUPOBaTh, YTO JIOJSI 3aPXKCHUH JIIOICH KIICIIEBBIMH HH(EKIUIMH,
CBSI3aHHAs C HANAJEHWAMHM KIEIled B OKPECTHOCTAX balikaabCKOTo TPAkKTa, 3a MOCIEIHEE
JIECATUIIETUE CYIIECTBEHHO YBeIMUYMIach. Jpyrue pekpeanyoHHble HApPaBIEHUsS BOKPYT
ropojia MEHee 3HAYMMBI, HalpuMep, BKJIaa [0MOyCTHEHCKOTO TpakTa B CTPYKTypy 3aboie-
Baemoctu HaceneHus KO ne npesbimaer 14% (MensaukoBa, Annaes, 2017). Takum oOpa-
30M, TeppuTopus Broab baiikamsckoro TpakTa yxke ¢ koHua 80-x rogoB XX Beka ocTaercs
Hanboee HeOmaronony4yHoi B [Ipnanrapbe B OTHOIICHNH PUCKA 3apaskeHUs] HH(EKIHSIMHU,
nepesaronmMucs UKcogoBbiMu kiemamu (HukutuH, AntoHosa, 2005).

Ha teppuropru [Ipuanrapes 3aperucTpupoBaHo 6 BUAOB UKCOIOBBIX Kiremier (JaHanHo-
Ba, 2006; JlanuuHoBa u ap., 2007). Ha Tepputopuu Bnons baiikaabCKOro TpakTa OOUTAIOT
TpHU BI/I,I[a’I/IKCOL[I/I,H — Ixodes persulcatus Schulze, 1930 (taexusii kiemnt); Dermacentor
silvarum Olenev, 1932; Haemaphysalis concinna Koch, 1844. TlepBbiii Bua aOCOMOTHO

npeoOnaaet, Ipyrue JBa BCTpedaroTcst eanHnyHo. OTMeueHa Haxonka H. japonica doug-
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lasi Nuttall et Warburton, 1915 B okpecTHOCTSIX paccMmarpuBaeMoro Tpakrta (MemsHUKOBa
u 11p., 20216). UncneHHOCTh TaeKHOTO KIICIIa BIOJb TPAKTA SBISETCS 0OBEKTOM ITOCTOSH-
HOTO BHUMaHUsI NPO(UIBHBIX OpraHu3anyi, 3aHUMAIOIINXCS podieMaMy MpoQUIIaKTHKH
kiemeBbix HH(eknuit. OIHAKO HMCCIenoBaTeNn IPEUMYIIECTBEHHO OTPAHUYUBAIIICH €XKe-
TOIHBIMU HaONIOACHUSMH Ha ONPEACICHHBIX CTAlMOHAPHBIX IJIOMIAJKaX W MapuipyTax,
He oOcieys TEppUTOPHIO BIOJIb TPAKTA IO BCEH MPOTSHKEHHOCTH, MOCKOJIBKY 3Ta padoTa
TpeOyeT MHOTOKpPATHO OOoJbIlIe KaApOBBIX, BPEMEHHBIX M MaTepHalbHBIX pecypcoB. Co-
OTBETCTBEHHO, XOTS BOIPOC O BO3MOXXHOM CYIIECTBOBAHWH BJIOJb balkainbckoro Tpakra
HECKOJIBKMX MOMyIsanuil kiiemeit popmynuposaincs u panee (Hukutun, Cocynosa, 2003;
Huxwurun, Aatonosa, 2005), penuTs €ro He NMPEACTABIISIIOCh BO3MOXHBIM.
OtHocuTenbHO HenasHO (Bepxynxuid, Bepxxyukas, 2015) onyOnukoBaHbl mepBbie pe-
3ynbeTarhl u3ydeHus B 2012-2014 rr. npocTpaHCTBEHHON OpraHU3allil HAaceJIeHUs Kile-
wa /. persulcatus B npenenax Bcero baiikaiabckoro tpakra. B mutupyemoii crarbe Oblia
MOKa3aHa BBIPAKEHHAsh HEPABHOMEPHOCTh B PACIpEeNICHNH KIIeHIeH 1o 00CieJ0BaHHBIM
ydyacTkaM 110 00erM CTOpOHAM Tpacchl Ha BCEM NPOTshKeHUH Tpakra (7—68 km). B nannoi
MyOJIMKAIUK U3JI0KEHHBIE paHee MPeBAPUTENbHbIC Pe3YNIbTaThl CCISIOBAHUH JTOMOIHEHbI
HOBBIMHU JIAHHBIMH TI0 00CIICIOBaHUIO yKa3zaHHOW Tepputopuu B 2018, 2020 u 2021 rr,,
a TaKXKe MPOBEACHO 000OIIECHUE BCEX UMEIOIIMXCS MAaTePHAIOB, COOPAHHBIX MPU OCYIIECT-
BJICHUH yKa3aHHbIX paboT. [lenb paboThl — paccMOTPETh 0COOCHHOCTH MPOCTPAHCTBEHHO-
TO pacmpesesieHNs TaeKHOTo Kiema /. persulcatus B okpecTHOCTsIX balikanbckoro Tpakra
(UpxyTtckas 06acth). B ¢Bs3M ¢ 3TUM MOCTaBICHBI 3aa4u: KapTorpadupoBaTh MPpOCTPaH-
CTBEHHOE pa3MELICHHE KICIIEH Ha OTHAENbHBIX BBIAEIAX KIIOYEBOTO Y94acTKa M OIHUCATh

0COOCHHOCTH M JIMHAMHUKY PACTpEICICHUS KICIEeH.

OU3UKO-TEOTPAOUYECKOE OIMMCAHUE KJIIOYEBOI'O YYACTKA UCCIEJOBAHUSA
M UICTOPHUYECKHUA OYEPK M3YUYEHHUS KJIEIMEBOTO HACEJEHMS

KimroueBoli yuacTok MCCIieIOBaHUSI HAXOAUTCS Ha mpaBoM Oepery MpkyTckoro Bojo-
xpaHunia ot r. Mpkyrcka 10 moc. JIMCTBSIHKA, PacloNoKeHHOrO Ha Oepery o3epa baiikain
B HEIOCPE/ICTBEHHOM OJIM30CTH OT UCTOKA PeKH AHrapbl. YKa3zaHHbIC HACEICHHbIC ITyHKTHI
COEIMHSAIOTCS (penepabHON aBTOMOOMIBHOM Tpaccoi «balikabCKuii TPakT», OKPECTHOCTH
KOTOPOr'0 MPEACTaBIACT CO00H pekpeannonHnyio 30Hy I. Mpkyrcka. C roro-3amagHoi CTo-
POHBI palloH HMcclleOBaHUN OrpaHUueH akBaTtopuen VMpKyTCKOro BOAOXpaHWIIUILA, C FOTO-
BOCTOKa — akBaTopueil baiikana. C ceBepo-3amaja pacrioiokeHbl CeIbCKOX03s1iCTBEHHbIE
U cenuTeOHBIE TEPPUTOPUH, HETIOCPEACTBEHHO MpUJIETAIONINe K rpaHnuuaM I. MpkyTcka,
OJHOBPEMEHHO CIyXKaImue 0appepoM Ha IMYTH BO3MOXKHOTO PacHpOCTpaHEHHUS KIIemei.
C ceBepo-BOCTOKA CYNIECTBEHHBIC TIPETPaibl Uil PaCIPOCTPAHCHHUS KIICIICH OTCYTCTBYIOT
JI0 TOJHMHEI p. YmiakoBka M OHOTCKOTO XpedTa, pasmensioniero 6acceitHsl pek Kpecrosas
u byrynpaeiika. OOmas miomanp BCeH TEPPUTOPUN B YKA3aHHBIX T'PAaHUIAX COCTABIIACT

oxono 1000 xkm>.
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Pensed mecTtHOCTH Ha mpaBom Oepery MpKyTCKOTO BOZOXpPAaHMIMINA B OCHOBHOM
PaBHUHHO-XOJIMUCTBIH, B (PM3HKO-TeorpauieckoM OTHOLICHUH 3Ta TEPPUTOPUS SIBISIETCS
I0r0-BOCTOYHON YacThio MpkyTcko-UepeMXoBCKoil mpearopHoil paBHUHEL [Ipu mpubmmke-
Hun K baiikany pensed cmensercs Ha ropHbid ([Ipumopckuii xpebeT) 1 Ha MPOTSHKSHUH T10-
cneaaux 10—12 kM TpakTa KpyThle CKIOHBI TOp MOJCTYMAIOT BIJIOTHYIO K baiikamy (Bpowm,
1959; Teorpadmdaeckas..., 2017, 2019).

Knumar naHHOW MECTHOCTH PE3KO KOHTHHEHTAIIbHBIN, aTMOC(EpHOE yBIaKHEHNE ONTH-
ManpHOe (nHAeKC cyxocTu 0.45—1.00), 1€TO OTHOCHTENBHO TEIUIoe (CyMMa TeMIEpaTyp
Bo3xyxa Beime 10°C — Gomnee 1000), 3uma yMepeHHO CypoBasi CO CpeJHel TeMIeparypou
BO3/yXa B CaMOM XOJIOMHOM Mecsie roma — siuBape — Boiire: —30°C (T'eorpaduyeckast...,
2017). bamszocts baiikana oka3pIBaeT 3HAYNTEIILHOE BIMSIHUE HA KIMMATHIECKHE OCOOCHHO-
CTH OKpecTHocTel balikalbckoro Tpakra, CrilaKuBasi aMILIMTYLy KoJeOaHUH TeMIeparypsbl,
obecrieunBasi TIOBBIIIEHHYIO BIAXXHOCTb BO3AyXa M MOYBCHHOW TOJCTUIIKH, OKa3bIBasi OTE-
IuIsiIoIIee JeHCTBIE 3UMON 1 oxJaxatoiee — jgetoM (I'eorpadmueckast..., 2017). Ipu aTom
CYIIECTBYET IPaJHECHTHOCTh BIUSHUA baiikana mo mepe ymaineHus oT o3epa K 00JacTHOMY
LeHTpy. Hanmpumep, CHE>KHOCTH 3MMBI HA NPOTSDKCHWH TPaKTa HEOAWHAKOBA — IPHUMEPHO
1o rpanuibl 15-20 kM oT T. MpKyTCcKa 3UMBI MaJOCHEXHBIE C MaKCUMaJIbHOU BBICOTON
CHEXXHOTO ToKpoBa MeHee 50 cm, O6mmke k baifkamy — 3UMBI CHE)KHBIC, MaKCUMabHAS
BBICOTa CHEXKHOTO MOKpoBa 371eck Oonee 50 cMm ([eorpaduueckas..., 2017). M3BecTHO, 4TO
HEOOBIYHO CIJIBHOE CHM)KCHHE TEMIIEPaTypbl IIOYBEHHON MOACTHIKU B OTJCIbHBIC TIEPUOABI
rojia MPUBOJIUT K CAMBbIM HEOIArompusATHBIM ITOCIEICTBUSAM JUIS TaKHOTO KIIEIIa, KaK M
s esporneiickoro jecHoro (CupotkuH, KopenGepr, 2018). Boicokuii cHeXHBIN TOKPOB,
T10/T KOTOPBIM COXpPaHsETCs CTAaOMIIBbHBIN TEMIIEPAaTypPHBIN PEXKUM ITOBEPXHOCTH MOUYBBI, YBE-
JMYUBAET HIAHCHI BEDKUBAHUS BCEX 3MMYIOIMX (Da3 TaekHOro kiema (JIMYWHOK, HUMQ,
TOJIOTHBIX MMaro), MEJKNX MIIEKOTUTAIOMNX — MIPOKOPMHTENIEH KIeIIell 1 TPaBsSHOTo sipyca
PacCTUTENBHOCTH, YTO B IEPCHEKTUBE TAK)KE CIIOCOOCTBYET BBDKMBAEMOCTH ITOCIICIHHX.

I'paguentHocTs BiusiHUS baiikana Brosib balikanbCcKOro TpakTa CylIECTBEHHO CMSTYaeT-
cs BnusiHUEeM Bopoxpanwinina Mpkyrcekoit ['9C. HpkyTckoe BogoxpaHuIuie o0pa3oBaHO
IyTeM BO3BEICHUs IUIOTHHBI Ha p. AHrapa B 4eprte I. Mpkyrcka B 1950-1959 rr. Han6o-
Jiee MHTCHCHBHOE 3aIlOTHCHUE JIOYKa BOAOXPAaHWIAINA Mpou3onuio B 1956—-1958 rr., xorma
YPOBEHb BOJHOW MOBEPXHOCTH y IUIOTHHBI OBbUI MOJHAT HAa 28 M M IOANOP BOJBI JOIIEN
1o baiikanma (bpom, 1959). B pesynbrare 3amoqHeHNs BOAOXPAHWIMINA YIIUIA IO BOLY BCS
ObiBmIas qoiauHa p. AHrapa ot Mpxyrcka no baiikana, rie ObuiM pacrioyioKEHBI CBBIIIE
200 HaceNeHHBIX IMyHKTOB, Yy4acTKM mIocceifHoit moporu Upkyrck—Jlucteanka u Tpanc-
CHOMPCKOM KeIe3HOMOPOKHONW MarucTpand. OKa3ainch 3aTOIUICHHBIMUA BOmOH 323 km?
CeJIBCKOXO03sHUCTBeHHBIX 3eMenb ([eorpaduueckas..., 2019). YacTh HACEIICHHBIX MYHKTOB
Oblya mepeHeceHa BBHIMIE MO Oepery, 4acTh IepeBe3eHa B Oosiee OoTHajeHHBIC PaOHEI,
ocTaJbHbIEe JUKBHAMPOBaHbl. OOpa3oBaoch BOJOXPAHWININE MPOTSHKEHHOCTBIO 65 KM M

mupruHO OT 0.9 KM B MCTOKe /10 4 KM y IUIOTHHBI, HE CUUTAs 3aJIMBOB, CUJILHO H3pPE3aB-
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mux Oepera. DTH 3alMBBl BO3HUKIN HA MECTE JOJWH OBIBIIMX NMPHUTOKOB AHTapbl, HEKO-
TOpBIE M3 HUX MpocTHparoTcs A0 11 kM B cTopoHsl oT miaBHoro Oacceitna (bpom, 1959;
T'eorpaduueckas..., 2019). Bonoxpanunumia takoi O0JBIION €MKOCTH, Kak MpKyTckoe
(cpenHeMHOTONETHHH 00BEM BOIBI 27 KM?), OKAa3bIBAIOT CYLICCTBEHHOE BIMSHUE (OTEIUISIO-
1Iee 3UMOW M OXJIAXKIAFOIIEE JICTOM) Ha KJIMMAT B MPHOPEx)HOH 30HE 10 5—10 kM 1o o0e
cTopoHs! oT OeperoB. KpoMe Toro, HaOIIOAAIOTCA M3MEHEHHSI CyTOYHBIX TEMIEPATyp BO3-
JyXa, 3HaUUTEIbHOE YBEJIMUYEHHE CyMMBbl Temneparyp cBbiiie 10°C, moBbllIeHne BIaXKHO-
CTH, pacUIMPEHHUE MPOJOIKUTEILHOCTH 0€3MOPO3HOTO MEpUO/a TOAa 3a CUET YBEJINYCHHS
KOJINYeCTBa OTHOCHTEIIFHO TEIUIBIX OCEHHMX JIHEH, 00pa3oBaHME HE3aMep3aroluX 3UMOH
MOJIBIHEH BO37€ IUIOTHHBI. [Is Kackama AHrapCKUX BOJOXPAHMIIUIL, B YUCIO KOTOPBIX
BXOIUT VpKyTCKO€, MPOTHO3MPOBAIOCH YXYIAIICHHE MUIEMHOJIOTHIECKOW CUTYallnu MO
kiemeBomy sHuedanury (lanunHosa, 1990), MOCKONBKY OTEIIISIONIEE M YBIAXKHSIONIEE
BIIMSIHUE BOJOXPAHWINIL B L[EJIOM YJIy4YIIaeT yCJIOBHS BBDKMBAHMS MKCOIOBBIX KIICIIEH
1 UX NPOKOPMHTEINICH KaK TP 3MMOBKE, TaK M B TEIUIOE BPEMs roja.

B cootBercTBUM C palioOHMPOBaHMEM apealla TaeXKHOro Kiela B EBpasun 1o xinuMaruye-
ckuM rokazarersiM (Kopenbepr, 1979; Koperbepr u ap., 2013) Teppuropust okpecTHOCTEH
BaiikanbCckoro Tpakra HaxOJHUTCS B Mpeaeiax 3arajHo0alKalbCKOT0 PEernOHAIILHOTO KOM-
TUIEKCa MOMYIIALMN TaeKHOTO KIIEIA, KOTOPBIA B CBOIO o4depesb BXoAUT B CpenHecHOnpCeKo-
3abaifkaJgbCKyI0 4acTh apeaja TaeKHOoro kiema. J[aHHas yacTh apeasa XapakTepu3yeTcs
CYpPOBOCTBIO KIMMara u OOJIBIINMH NEpenafaMu TeMIeparyp, 4To 0OyCIIOBIMBACT 3/1€Ch
XapaKTEepHYI0 0COOCHHOCTh pPa3MEUICHUS KIEUEH — MX NMPHYPOUYCHHOCTh K MEKTOPHBIM
JIOJIMHAaM ¢ OoJiee MSTKMM KiuMaroM. bonbiias dacth 3anaaHo0aiikaibCKOro peruoHalb-
HOTO KOMITJIEKCA TOMYJISLINI TaeKHOTO KJICIIA KUBET B YCIOBHAX CIa0ON Ui Kilemen
TerioooeceueHHOCTH (cyMMma temmeparyp 1600—1800 3a mepron ¢ TeMrepaTypoil BbIIe
+5°C) u HE3KOM ais Kiemeld moka3arene ypnakaeHus 0.25-0.45. [Ipu Takux kiIumaru-
YECKHMX IOKa3aTessIX BO3MOYKHOE CyMMapHOE KOJMYECTBO aKTHBHM3HMPYIOIIMXCS MMaro Ha
MapuipyTe npoTsbkeHHOCThIo 1 kM He mpebiiaet 300 (Kopenoepr, 1979). bimzocts baii-
KaJla ¢ IPHJICTAIOINM BOJOXPAHWIUILIEM U W3PE3aHHOCTD perbeda co3qatoT HaMHOTO Ooree
6J'laFOHpI/IHTHI)Ie JUIA KHeLL[ei/lI MUKPOKIIUMATUYCCKUE YCJIIOBUSA B OTACIBHBIX 6I/IOTOH8X.

Cucremarndeckne pabOThHI MO yUYETy YHCIEHHOCTH TAEKHOTO KJIEIIa Ha TEPPUTOPHU
okpectHocTell baiikanbckoro Tpakra B XX Beke npoBoaminch uHCTuTyToM Ieorpaduu Cu-
6upckoro ornenenus Axagemun Hayk. B 1OCTynHBIX MCTOUHMKAX MMEETCS YEThIPE KapThl
HaceseHus ukconoBeix kiemeit (Kapra..., 1962; Ombrr..., 1974; Bepmmauna u ap., 1991;
Artnac..., 2004).

Cormacuo kapre 1962 1. (Kapra..., 1962), HaceneHue TaeKHOTO KJIeIa B OKPECTHOCTSIX
TpakTa XapaKTepU30BaJIOCh JIBYMs YPOBHSIMH YHCIEHHOCTH: BBICOKOH — Oonee 10 ocoOeii
Ha | gemoBeko-4ac (BepXHUH Mpenen YHCICHHOCTH He YKa3aH) u Hu3kod — 1o 10 ocobeit
Ha | 4enoBeko-yac. IIpu 3TOM BBICOKasi YMCICHHOCTH ObUIAa NPUYpOYCHA K OEpe30BHIM U

OCHHOBBIM TPaBSHBIM Pa3pEKECHHBIM JiecaM (KOTOpPBIC MPUMBIKAIN K TPAKTy Ha yJacTKe
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puMepHO oT moc. MomozexkHoro (10 kM) 10 cepennHBl TpakTa — CIipaBa OT TPakTa, U Ha
y4acTKe OT CEpPEeAMHBI TpakTa K baiikamy — ¢ 00enx CTOPOH TpakTa M yXOAWIN IIHPOKUMHU
MOJIOCAaMU Ha ceBep K [0JI0yCTHEHCKOMY TPaKTy), & HU3Kasi YUCIEHHOCTh — K COCHOBBIM U
COCHOBO-JIMUCTBEHHUYHBIM JIECAM, a4 TAKKC K OKPECTHOCTAM 60J'IOT, PacCioIOKEHHBIX BAOJIb
pycei PUTOKOB AHTapbl.

Ha xapre 1974 1. (OnbIT..., 1974) B OKpecTHOCTAX TpakTa BBIAEIEHO TPU THIIA HAce-
JICHUsI UKCOIM: TonTaexHelil (. persulcatus, mecramu B couetanuu ¢ D. silvarum), nepe-
XOIHBIN OT MOJATAEXKHOIO K JecHoMY (I. persulcatus, mectamu B couetanuu ¢ D. silvarum u
D. nuttalli) n cpenne- 1 I0KHOTaeKHBIN (TONBKO I. persulcatus). CpemHe- W F0XKHOTACKHBIHA
THUI HACEJICHUs 3aHUMaJl HEOOJIbIINE OCTPOBKH B LIEHTPAIbHON YACTH KJIFOUEBOTO Y4acTKa,
PacIoNoKEHHBIE K CEBEPO-BOCTOKY OT TpakTa. BONbIIYI0 4acTh JI€BOI CTOPOHBI TpakTa OT
TpaKTa Ha CEBEPO-BOCTOK, BKIIFOUAs IIPHOPEKHYIO 30HY 03. baiikan nmpumepHo 10 moc. bob-
moe [ooycTHOe, OXBaThIBasl MOATACKHBIA THI HaceneHus. [1o mpaBylo CTOpOHY TpakTa,
BKJIIOYasi NpUOpexHyro 30Hy 03. balikan, npumepHo 10 moc. bonbmme Korsr Habmonancs
MIEPEXOAHBIA OT MOJATAEKHOTO K JIECHOMY THI HACEJIEeHHUS MKCOMOBBIX Kiemeil. [lo Bcei
TEPPUTOPUH OKPECTHOCTEH TpaKTa /ISl BCEX PACCMOTPEHHBIX THIIOB HACEIEHHs IOKa3aHa
HH3Kas YUCICHHOCTHh TaexHoro kiema (oT 1 g0 10 ocobeli Ha 1 kM), B JIOKaIbHBIX Me-
CTOOOUTAHMSIX YHCIEHHOCTb IOBBIIIACTCS, BEPXHUN MPE/Iesl YUCICHHOCTH HE YIIOMHHACTCH.

B pa6ore T.A. Bepmmuuaunoii ¢ coant. (1991) Taxxe mpuBeneHa KapTa HaCEICHHS
kiemeil. HanGonee Boicokast (0osee 20 5k3. Ha 1 YerIOBEKO-4ac) YMCICHHOCTh KICLIEH
B OKPECTHOCTSIX TpakTa oTMeueHa Mexy moc. byprakoBka u bonbiuast Peuka, rie B nucTBeH-
HBIX M CMEIIaHHBIX CBETJIOXBOWHO-JIMCTBEHHBIX Jiecax BcTpedaercs I. persulcatus, Mecramu
B couetanuu ¢ D. silvarum. K ceBepy ot BypnakoBku, Bokpyr noc. Ilarponsl, a Taxxe ot
Bompemoit Peukn x bafikamy (nckimrodast okpecTHOCTH JIMCTBSHKN) oOWiHe KIeleil moBbI-
menHoe (11-20 »k3. Ha YeIoBeKO-yac), BCTpedaeTcs: Tonbko . persulcatus. Ot VpkyTcka
u noc. [TuBoBapuxa moutu a0 noc. [laTpoHbl U mocae Hero 10 moc. bypmakoBka 00o-
3HaYeHa O4YeHb HHU3Kas (MeHee | 9k3. Ha | yac) YMCIEHHOCTh TAaeKHOTO Kiemia. B ropax,
noactynarouux K baiikany, B palioHe noc. JIucTBsiHKa BCTpeUalUCh JULIb €IUHUYHBIE
kneuw 1. persulcatus. Bozne 1. Upkyrcka, B jonuHe p. YinakoBka B ctopony [TuBoBapuxu
1 B OKPECTHOCTSIX ITOC. ByppakoBka mokaszaHbl JIyroBble y4acTKH, 3aCElICHHbIE JJIMHHOX-
BOCTBIM CYCJIMKOM M HCHOJIb3YEMbIE IT0J] BBINIAC CEIHCKOXO3SHCTBEHHBIX >KUBOTHBIX, II€
YUCIIEHHOCTD KJIemell MoKeT ObITh moBbimeHHOH (11-20 3K3. Ha 1 yac) 3a cuet D. nuttalli,
HO obutaroT Takxke . persulcatus u D. silvarum.

Kpome Toro, aBTopamu pazpaborana kapra-cxema 0auTbHOW OIIEHKH «aKapOoJIOrHueCKOn
HACBILIEHHOCTU» TEPPUTOPUI NPUTOPOLHON 30HBI I. MpKyTcKa. BbliesieHbl 30Hbl akaposio-
TMYECKOW HACBINIEHHOCTH, CPEAM KOTOPBIX B KadecTBe Haubosiee OIacHON 30HOH Bbljelie-
HBI OKPECTHOCTH 1oc. bonpras Peuka (paBHOBECHOE COOTHOILEHUE MPUPOJHBIX KOMILIEK-

COB CO Cpe/IHEeH M BBICOKOW YMCIICHHOCTBIO TaeHOro Kiema). Ha ocranbHOM oOmmpHON
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TEPPUTOPHH TIPABOTO Oepera AHTaphl MOKa3aHbl 30HB 5 U 6 — TOMHHUPOBAHUE TPUPOIHBIX
KOMIIIEKCOB CO CpEIHEH YHMCIICHHOCTBIO TaeKHOTO KJIEla, IPEMMYIIECTBEHHO B COUYCTaHUN
C yJacTKaMHU BBICOKOH (6) miam HU3KOM (5) uncieHHOCTH mapasuta. [Ipu mpubnmxeHun
K MpKyTCKy YMCIICHHOCTB KJICILEH, IO TaHHBIM 3TOT0 MCTOYHHUKA, CHIDKACTCS /10 CpeiHer
U Hu3koi (Oamnel 4, 3), kak U npu npubIMKeHnn K baiikaiy, rae ye npeicTaBlieHbI
YYaCTKH C TIOJHBIM OTCYTCTBHEM Kiemied (Oamtst 4, 3 u 2).

B Oonee nozanei myonukanuu (Atnac..., 2004) s OCHOBHOM yacTH TpakTa (MpH-
MepHO OoT 10 kM mouTH A0 camoro moc. JIMCTBSIHKA) MOKa3aH TaeKHBIM THUIT HACCIICHHS
¢ oOuTaHneM, cy/s 1o MPUHATHIM B KapTe 0003HAUYSHHSIM, TOJIBKO OIHOTO BUIa [. persulcatus.
Ero uucnenHocTts ompeneneHa Kak Hu3kas (MeHee | 7k3. Ha | 4ac KOHTaKTa YeloBeKa
C TIPUPOAHBIM OKPYXXECHHEM) C TOBBIIICHHEM (BEpXHUH Mpeaen HE yKa3aH) B JIOKAJIBHBIX
MecTooOnTaHusIX (TOPHBIX pachajkax, JOJMHAX PEK U pPyYbeB, OKPECTHOCTSIX HACEICHHBIX
myHKTOB). bimke k moc. JIncTesiHKa, Ha mobepexne baitkama 9nciieHHOCTh TaeKHOTO KIle-
ma obo3HaueHa Kak HHU3Kas (MECTHOCTh TAaKXKE OTHECEHA K TAae)KHOMY THITy HaceJICHHUs
C HM3KOM YHCIICHHOCTBIO 0€3 MOBBIIICHHS B JIOKAIBHBIX MecTooOuTanusx). Ha teppuropuu,
HETIOCPE/ICTBEHHO Npuiieraromieit k . MpkyTcky o moc. MapkoBa U K CEeBEpO-BOCTOKY OT
ropoja, a Takxke B JoyMHE p. byplakoBka, OkazaHO OOMTaHME TOITACKHOIO THIIA HAce-
JICHNUS, TIPEACTABICHHOTO [. persulcatus, mectamu B codetanuu ¢ D. silvarum. Ilpu sTom
BO3JI€ TOPOJIa YHCIEHHOCTh KIIEIel «MOXET OBbITh BBICOKOH B JIOKaJIbHBIX MECTOOOWTA-
HUSIX», @ B KQUECTBE JIOKAIbHBIX MECTOOOUTAHUI BBIJICNICHBI JPEHUPOBAHHBIC YUYAaCTKH Ha
3a00J104eHHBIX TeppuTopusx. OcTpoBoK B JonuHe p. ByprakoBka oxapakTeph3oBaH Kak
Y4acCToOK C HHU3KOH YHCIICHHOCTBIO Knemeﬁ C IIOBBINICHUEM B JIOKAJIbHBIX MCCTOO6I/ITaHI/IﬂX.

Hwu Ha ozHOI M3 pacCMOTPEHHBIX KapT HE YKa3aH BEPXHMH Mpees YMCISHHOCTH Taexk-
HOTO KJICIIA B JIOKAIBHBIX MECTOOOMTAHHMSIX, I1€ BO3MOXKHA €r0 BBICOKAsl MJIM MOBBIIIICHHAS
YHCICHHOCTB. DTOT mpoben BocnonHeH B padore T.A. Bepmmaunoii ¢ coast. (1991) mo mc-
CJIeIOBaHMSM, IPOBEAECHHBIM B OKpecTHOCTsX balikanbckoro Tpakra B 1988 u 1990 rr. Hau-
Ooree BBICOKHE YHCICHHOCTH HAOMIOAaINCh B OkpecTHOCTAX moc. Ilarponst (109.0 kiemreit
Ha | gemoBeko-uac), moc. bypmakoBka (40.0 3x3.) u 19 kM Tpakra (41.3). Ha ocTambHBIX
YYETHBIX MapIiipyTax oOHIIMe UMaro He MpeBbImano 25 7k3. Ha | yenoBeko-yac. CpemHsis
YUCIEHHOCTh TAaeXHOTO KJIeIa 1Mo BceM o0cienoBaHHbIM OnoromaM (20 y4eToB) B mpH-
TpakToBOi 30He B 1988 1. cocraBmna 16.7, a B 1990 . — 67.1 ocobeii Ha | yenoBeko-yac.
B paborte ormeuaercs abcomroTHOE HOMHUHHpOBaHME [. persulcatus cpeau APYTUX BHUIOB
MKCO/IOBBIX KIICIIEH B cOOpax Ha BCEX TEPPUTOPHSIX PEKpPeallmOHHON 30HBI T. MpKyTcka.
[TpucyrcrBoBaiin B cOopax Takxke ManoducieHusie D. silvarum, D. nuttalli v H. concinna.

PaccmarpuBast pe3ynbTaThl YKa3aHHBIX BBIIIE MCCIIEIOBaHUM, MOYKHO CJIETIATh BBIBO, YTO
B 60—70-xx rr. XX croneTusi B OKpecTHOCTIX balikaabckoro Tpaxkra nmpeodiafany y4acTKU
C HU3KOW YMCIEHHOCTHIO TaekHOTO Kiemia, B 80- m 90-e — co CpeaHEBBICOKOH M 3aTeM,
B Hauane 2000-x, cHoBa ¢ HHU3KOW. OHAKO CleIyeT YUYUThIBATh, UTO KapThl COCTABIIs-

JIUCh TIyTEeM DKCTPAIOJNIALNN JAHHBIX, T.€. HHPOPMAIMIO 00 aKapoJIOTHYECKOW 00CTaHOBKE
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KOHKPETHBIX JIAHAIA(TOB IKCTPANOINPOBAIN Ha CXOHBIEC B IIPUPOJHOM OTHOIICHUH MECT-
HOCTH 0€3 MpOBECHUS CIUIOIMHEIX yueToB (Bepmmanna u ap., 1991).

Bce mepeuncieHHBbIE BBIIIE aBTOPHI MOATBEPKIAIOT OOMTAHHE HA TEPPUTOPUHU
I persulcatus n D. silvarum. Ha kaptrax 1974 . u 1991 . (Omprt..., 1974; Bepmmauna
n 1p., 1991) ykazano taxke oburanue 3nech D. nuttalli, Ho B OGonee mo3gHel pabote
(Atnac..., 2004) HeT ynmoMHUHaHMUA O MPUCYTCTBUM HA pacCMaTpUBAEMOIl TEPPUTOPUH ITO-
ro Buja. B Hammx cOopax B OKpecTHOCTSX Tpakrta D. nuttalli He BcTpeuancs. B omgHoi
n3 myonmukanuii (Bepmmauna n ap., 1991) ynomsnyt knewy H. concinna, HO 0e3 4eTKOH
NPUBSI3KA K TEPPUTOPHU TPAKTA, a TOJIBKO KaK OOMTAaTe]b NMPHUIOpOJHOI 30HBI I. MpKyT-
cka. B Hammx cOopax Ha TeppHTOpuH oKpecTHocTel baiikampckoro Tpakra H. concinna
BCTpEUAJICS] SANHIYHO.

Jlns Bcex 4eThIpeXx yKa3aHHBIX BUAOB Ha TEPPUTOPUH OKPECTHOCTEH TpaKTa CyLIECTBYIOT
OMOTOIIBI, IPUTOAHBIE W ONTHMAJIBHBIE [0 MUKPOKIMMAaTHUECKUM TOKa3arensim. Tak, o0u-
TaTeNb Pa3peKCHHBIX MEpeyBIaKHEHHBIX JIECOB Kieml H. concinna ObLT BCTpedeH HAMHU Ha
43-M 1 58-M KM TpakTa B HEOOJBIIKX IO IJIOMIAH OOJIOTHCTHIX OHOTONAX. YCIIOBHS ISt
L. persulcatus B IpUTPaKTOBOH 30HE €CTh MOBCEMECTHO, MOCKOJBKY 3/1€Ch HaHOOIbIIEE pac-
MIPOCTpPaHEHNE UMEIOT OEpe30BbIE U COCHOBBIC Jieca C IPUMEChIO, Ha Pa3iIMYHbIX BbIJEIax,
CHUOUPCKOI JINCTBCHHUIIBI, CJIH, TIHXThI, Keapa (COCHBI CUOMPCKOI), OCHHBI, C XOPOIIIO pa3-
BUTHIM MOAJIECKOM, T'YCTBIM Pa3HOTPaBbEM M PA3BUTOM JIECHOM MOACTUIIKON. Takxke BIOJIb
Baiikanbckoro Tpakra parMeHTapHO MPEACTABICHBI U MOATAC)KHBIC CBETIOXBOWHBIE KOM-
iekcel. Kiery D. silvarum, xak TUITMYHBINA JIECOCTEITHON BWJI, B HAIIMX cOOpax Ha JaHHOU
TEPPUTOPUHU BCTpedasics eIMHUYIHO (Hampumep, Ha 43 k). Ha mpmneratommx x Baiikamy
KPYTBIX CKJIOHAaX IO’KHOHM HKCITO3MIINH PA3BUTHI OCTEITHEHHBIC (DUTOIEHO3BI C XapaKTepHOU
KCepo(UTHON PaCTUTEIBHOCTHIO, 3/IECh BOBMOXKHO oOuTanue kiewa D. nuttalli. Ha xaprax
1991 1. yxa3piBajgock OOMTaHNE 3TOTO BUA B paifoHe mocenkoB bypmakoBka u [InBoBapuxa,
Ha JIYTOBBIX Y4acTKax, 3aCEeJICHHbIX JUIMHHOXBOCTBIM CYCIIMKOM M MCHOJIB3YEMBIX MOJI BBITIAC
CEJILCKOXO3SMCTBEHHBIX )KUBOTHBIX (Bepmmuanna u np., 1991), onqnako B Hammx cOopax
B OKPECTHOCTAX Tpakta D. nuttalli He oOHapyKEH.

Amntpornorennast Tpanchopmaryst nanamadTos [pudaiikanss 3aTrpoHyna u baiikanbckuii
TpakT. He cumras 3arorsieHus OMOTONOB KIICNIEH NMpHU BO3BEICHUU IUIOTHHBI B CEpeIIUHE
MIPOIILIOTO BEKA, B COBPEMEHHBIN MEPHOJ] MPOIOKAIOTCSI Pa3BUTHE U PACIIMPEHUE B CTO-
pony baiikana MaccoBOM Maso3TaXKHOM 3acTPOMKU CO CTOpPOHBI MpKyTCKa, MPOU3BOAUTCA
pacuupeHne JOpOoXKHOTO MOJOTHA TPaKTa, YTO BEIET K YHUYTONKEHUIO MHOTUX MPUTOIHBIX
JUISL KU3HEAEATEIBbHOCTH TACKHOTO KJIeIa OMOTOIOB, a TAKKE K BBHITAITHIBAHHIO I OCBET-
JeHuIo yneneBmux. Kpome Toro, ciiesyeT OTMETUTh KakK BakHbIE (DaKTOPHI, BIMSIOIINE Ha
YHUCIEHHOCTh KJICIIEeH, MPsIMOe YHUYTOXKECHUE ITUX WICHUCTOHOTUX Ha JIIOASX U JTOMAIIHUX
JKIBOTHBIX (co0Oakax, KOIIKax), pe3Koe COKpAIlleHHe CKOTa B JEPEBHSAX, ITOXKAPHI, IPOKIIAIbI-
BaHME TPOCEK U JOPOT, YMEHBIICHNE TIJIOIA/IeH, NPUTOHBIX IS TIPOYKMBAHMS KAK MEJIKHX,
TaK M KPYIHBIX JUKHX MIJICKOIMTAIOIINX, SBIISIONINXCS €CTECTBEHHBIMHU ITPOKOPMHTEIISIMU

JUIsl pa3HbIX (a3 pa3BUTHUS KIICIIEH.
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MATEPUAJI U METOAUKA

MeTOom0I0rHYeCKY0 OCHOBY HAacTOsIIel myOnukanuu cocramin padorer J.U. Kopenbepra
(Kopenbepr, 1979; Kopenbepr, Kopanerckuii, 1986) 1mo mpocTpaHCTBEHHOMY paclpe/IeiICHUIO KIICIICH,
MOIU(UIMPOBAHHBIC HAMU B YacTH BBIJCICHHUS KJIACCOB YMCICHHOCTH C YYETOM BBICOKOW YHCIICH-
HOCTH TaeKHOTO KJIeIIa Ha paccMarpuBaeMoid Tepputopun. OOcCae0BaNCh JIECHBIE MACCUBBI, TIPH-
neraromue K baiikanbcKoMy TpakTy ¢ 00€HMX CTOPOH. YUYEThl YHUCICHHOCTH UMAaro TaeKHOTO KIemla
NIPOBEJCHBI CTAHIAPTHBIM METOJIOM Ha (iar ¢ pacTUTEIBHOCTH B IEPUOJ ITHKA BECEHHE-JIETHETO
oOwmtust Kieniel (MoCeaHsAs qeKaaa Mast — repBast AeKaja HIoHs) B TeueHue mectu Jyiet: 2012, 2013,
2014, 2018, 2020 u 2021 rr. [Toka3arenp YUCICHHOCTH BBIPAKEH YHCIOM ocobell Ha (maro-yac.
YdacTku 00CIeJOBaHUS CTAPAIUCh MAKCUMAJIBHO IIMPOKO PacIpelelisiTh BIOIb TpakTa oT MpkyTcka
1o Jlucreauku. Kunomerpax baiikanbckoro Tpakra HaumHaeTcst ¢ ueHrtpa I. Mpkyrcka u 10 6 km
OoJIbllIasi YacTh TEPPUTOPUU 3AHATA KUIOH U XO35HCTBEHHOH 3aCTPONKOi, O3TOMY YYEThI POBO-
IVITA BIOJb TPaKTa, HAYMHAs ¢ 7-ro MO 67-ii kM. CTaHZAPTHBIM MO BEIWYMHE MAPIIPYTOM MPUHSIT
y4eT KIeIel Ha ydacTKe OZHHM cOopimukoM B TedeHue 12 muH (0.2 ¢uaro-yaca). s HuBenn-
POBaHUS BIUSHUS OTICIBHBIX «MHUKPOKOHIICHTPALWIN KJIella, MOMaJaoliX WIH HE TOMAJIal0NInX
B y4eT, B OOJBIIMHCTBE CIy4aeB Ha KaKIAOM y4acTKe B OJUH YYeT IPOBOJMIOCH HE MEHEE JBYX
napajijiebHBIX MapLIpyTOB, ¢ pacCTOSHUAMH Mexay HuMHU oT 30 mo 50 m. OmpeneneHHON Iuc-
KPETHOCTH PAacIpeAeICHNs] MapIIPyTOB MOJIHOCTBIO M30€kKaTh HE MONYyYHIIOCh. JDTO OBUIO BBI3BAHO
KaK TEXHUYCCKUMH CIOKHOCTSIMH BBITIOIHCHUST pabOThI, 0COOCHHOCTAMHE peiibeda, CBEKUMHU TapsiMU
U HOJHBIM OTCYTCTBHEM HAa HEKOTOPBIX OTPE3KaxX TpakTa JIECHBIX AOPOI, TaK U HEBO3MO)KHOCTHIO
MOCEIICHNS OTJACIBHBIX BBIACIOB MECTHOCTH H3-3a MX 3aKPBITOrO pexuma. Tem He MeHee 00IIyIo
KapTHHY paclpeiecHUs KICIIeH, KaKk HaM NPEACTaBISICTCs, yAaJIOCh BBISBUTH JOCTAaTOYHO XOPO-
mo. Beero 3a 6 yer uccnenoBanuii npoiieHo 848 mapmpyrtos, 3arpadeH 171 ¢uaro-yac, codpaHo

5110 umaro taexxHoro kiema (tabm. 1).

Taéanua 1. O6bem paboT U cOOpaHHOTO MarepHaia

Table 1. Scope of work performed and collected material

Tox Konnuectso KommgectBo 3arpaueHo Cobpano kierei
BBIC3IOB | TOYEK (MapuIpyToB) | (aaro-4acoB CaMoK CaMm110B Bcero
2012 9 139 27.6 238 236 474
2013 11 155 30.6 358 337 695
2014 8 126 27.6 307 337 644
2018 7 116 25.8 678 685 1363
2020 10 158 28.5 562 607 1169
2021 11 154 313 402 363 765
HUroro 56 848 171.3 2545 2565 5110

Bce Toukn oOcnenoBaHus (UKCHPOBAIHCH U MPHUBS3BIBAINCH K MECTHOCTH ¢ moMoisio GPS-
nasuraropa Garmin 62S. Kaptel cocrasieHs! B nporpamme ArcgisPro. B kauecTBe KapThI-TIOJIOKKH
ucnonb3oBansl kapTel World Imagery, 6a3oBeiii cioii OpenStreetMap — Ha HEM BH3yaln3UpOBaHbI

pedHast CeTh, JOPOTH, PACTUTENBHOCTD (J1eca) U HaceleHHble MyHKThl. Ha KapTy-noAmokKy HaloKeH
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MOJIb30BATENbCKUI CII0H (CIION Pe3ynbTaToB COOCTBEHHBIX HCCIIEIOBAHUI), COCTOAIINN M3 HA3BAHHS
TOUKH (B Ka4eCTBE HA3BaHMS MCIOJIb30BaH HOMep KumiiomeTpa baiikanbckoro Tpakra, rjie Ipou3BeIeHbI
Y4eTHl), TeorpauIecKiX KOOpAWHAT MAapLIpyTa M MOKa3aTelsl YUCIeHHOCTH Kiemei. Kapra opopm-
JieHa B JIBYX BapuaHTax (CTwiax): 1) ctuib «Yucna u koauyecTsa (LBET)», TAE IS MPEACTaBICHUS
YHCJIOBBIX WJIM PaH)KHPOBAHHBIX JIJAHHBIX HUCIIOJIB30BAHbI PA3JIMUHBIC pa3Mephl CUMBOJIOB (4€M KpyII-
Hee CHMBOJI, TeM OOJblIe 3HAYCHHE) U [BeTa (A1 CUMBOJIA, 0003HAYAIOIIETO YPOBEHb OOMIHS «0»,
NPUMEHSUTH OTCYTCTBHE 3aJIUBKH I[BETOM) — KapTa 0003Ha4YeHa KaK «KJIACCHYECKash»; 2) CTHJIb «KapTa
HMHTEHCUBHOCTUY, TJIe 00JTACTH ¢ BBICOKMMH MOKA3aTeIsIMHA OOWIINS MepeHOCUMKa 0ToOpaxKaroTcst Goree
TeMHBIMU IBeTaMu. [IepBbIii BapHaHT MO3BOJISIET YBHIAETh MOAPOOHOCTH PACTIPOCTPAHEHUS KIIEIen
B IIPOCTPAHCTBE, B TOM YHCJIE TOUKH C HYJIEBOW UMCICHHOCTBIO, BTOPOW — aKIEHTHPYeT BHHUMaHHE
Ha «OTIaCHBIX» OONACTSIX, T.€. yJaCTKAaX C BBHICOKOH YHMCICHHOCTBIO KIEIIEH.

B «xapTe MHTEHCMBHOCTH» MPUHATO aBTOMATHUECKOE PAH)KHPOBAHHE, MMPEIOKEHHOE MpOorpaM-
MoH. PamxkupoBanue DaHHBIX B KJIACCHYECKOM BapHaHTe KapThl MPOM3BEICHO BpydHYyI0. [lJIst 3TOTO
CO3/IaHO CEMb KJIACCOB C TOJIB30BaTENLCKUMHU Anana3oHaMu AaHHbIX: 0 ocobelt Ha ¢maro-vac: 0.1-10,
11-50, 51-100, 101-150, 151-200, 201-260. IIporpamma npeasaraeT BbIIEISITh I'PAHULIBI KJIACCOB
YHCIEHHOCTH, MCXOS U3 CTAaHJApPTHBIX CTATUCTHUECKUX METOIOB PAHKHPOBAHUA PAAA, OJHAKO JUIS
HaIlIMX 33/1a4 TaKol BapHaHT He ITOAXOAUT, IOCKOJIbKY HE YUHUTHIBAET HEKOTOPbIE OGHOXOPOIOrHYECKHe
0COOEHHOCTH HaceJIeHUs TaeKHOTO Kiema. Jluamna3oH ¢ HyJIeBOI YHCICHHOCTBIO B CIydae ¢ KICIaMH
UMeeT BakHOe 3HaueHHe. OTCyTCTBHE KJEIIe Ha TeppPUTOPHM B MOMEHT OOCIENOBaHHS HE BCEraa
O3HAYaeT IOJIHOE OTCYTCTBHE 3/1€Ch BUAA. DTOT PE3ysbTaT HE MCKIIOYAeT BO3MOXKHOCTH IOSIBICHUS
KJIeIel B JAHHOH JIOKAllMK B CIIEAYIOLIEM CE30HE, T.€. TEPPUTOPHIO MOTYT 3aHHMATh TaK HA3bIBACMBIE
MHKPOKOHIIEHTPALIUK KJIEI[el, KOTOpbIe XapaKTepHu3yloTcs 3()eMEepHOCThIO U HEYCTOWYNBOIl YHCIICH-
HocThiO (Kopenbepr, 1979). YuacTky, cBOOOIHBIEC OT KJIEIIeH, OKOHTYPHBAIOT TPAHHUIIBI IISITEH HU3KOIA,
cpeaHell U BBICOKOH UMCIEHHOCTH KIIEIEeH, MPH 3TOM KOHTYPBI MATEH AMHAMUYHBI BO BPEMEHHU U OT
CEe30Ha K CE30HY MOT'YT MEHSTHCS. B kadecTBe 1mokasarelisi HU3KOW YHCIEHHOCTH KIICIIeH B yCIIOBH-
sx Bepxnero Ilpuanrapes Hamu mpuHAT nuanazoH B rpaHumax ot 0.1 go 10 mmaro Ha ¢maro-uac,
cpenHeil — uncneHHocts ot 11 mo 50 ocoOeit Ha ¢uaro-yac. BrICOKMMH ypOBHSIMHM YHCICHHOCTH
TAeXKHOTO KJIema B ycnoBusix Bepxuero [Ipmanrapest MbI 0003Ha4aeM ypOBHHU BBIIIE CPETHETO, T.C.
51 umaro Ha ¢uiaro-uac u Bblle. YYaCTKHU C OYCHb BBHICOKOH M YCTOMYMBOM YMCICHHOCTBIO Kielieit
HEOOXOIMMO BBIICIATE OTAENbHO. KpynHbIe MsTHa ¢ Hanbosee BBICOKOI YMCICHHOCTBIO, YCTOWYNBO
CYIIECTBYIOIIHE HA MPOTSHKEHUH HECKOIBKHX JIET U, HECMOTPS Ha €KEroHbIe N3MEHEHUs] KOH(PHUTypa-
MY TI9THA, OCTAIONIHMECs MPAKTHYECKH HEU3MEHHBIMH B LIEHTPAIBHON YaCTH, CJIEAYeT CUMTATh siApaMU
nomyssinuu kiemeit (Kopen6epr, 1979). IloHSATHO, 4TO MPH TaKOM MOAXOE PAaHTH YUCICHHOCTH HE
MOTYT OBITh PaBHBI [0 MHTEPBAY M PaHXHPOBAaHWE HOCUT MHTETPUPOBAHHBIN XapaKTep, MO3BONIAIO-
IIMH KCIIONB30BaTh HE TOJBKO KOJMYECTBEHHBIC, HO M KaY€CTBEHHBIC XapaKTEePUCTHKH (Tabi. 2).
KapTupoBaHne y4acTKOB ¢ ONpEeAeNCHHBIM KJIACCOM YMCICHHOCTH IO3BOJISIET HAIVIAIHO TPEACTABUTH
HPOCTPAHCTBEHHYIO CTPYKTYpPY KJICIIEBOTO HACEJCHUs.

Craructudeckast 00paboTka MaTepHalIoB IPOBEAEHa CTAHIAPTHBEIMH METOAAMH OIMHCATEIbHON
CTaTUCTUKU (COBOKYNHOCTH JAaHHBIX XapaKTEPH30BAIU 4epe3 cpenHeapu(MeTHUECKHe U OMNOKU
CPEIHUX, MEIHaHy, MOy, pa3Max). Pacrpe/ieieH st CPaBHUBAIN C MOMOIIBIO KPUTEPHUst 2, IS OLCH-
KM BINSTHHS (h)aKTOPOB HMCHONB30BAIN JAUCIIEPCHOHHBIA aHATH3, JJISI OLEHKH CBS3U MEXIy pSIaMu
MPUMEHSITH KOppensuoHHbIid ananu3 (Poxunkuii, 1973; 3akc, 1976). Bee craructudeckue pacyers

nposenieHsl B nporpamme MS Excel.
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Tadmuua 2. [IpusATEE B HacToAIEeH paboTe KIACChl YUCICHHOCTH KIICIIEH
Table 2. Classes of ticks abundance adopted in this work

Knace UucneHHOCTh
(paHr) Wntepsan I'pamanms
IUCICHHOCTH (4ncneHHoCcTh MMaro Ha (raro-vac) (xayecTBEHHAS XapaKTEPUCTHKA)
I 0 Kunemu orcyTcTByIoT
II 0.1-10 Hwuskas unciaeHHOCTh
1 11-50 Cpenusis
v 51-100 Berie cpenneit
A% 101-150 Bricokas
VI 151-200 OdeHb BBICOKast
VIl Caprme 200 MaxkcumanbsHast

PE3VJIbTATBI U OBCYXIEHUE

[o pesynpraram y4eToB YMCICHHOCTH COCTABIICHBI KapThl pa3MEICHHs TAeKHOIO KIela
B OKpecTHOCTsIX balikanbCKoro TpakTa, Ha KOTOPBIX HAIISAHO NPEACTABICHBI MPOCTPAH-
CTBEHHAs! CTPYKTypa KJICIIEBOIO HACEJCHHs U ee MHOTOJeTHss IuHamuka (puc. 1 u 2).
Macmtad npeacraineHHbXx KapT 1:200000. B snexTpoHHOM BHIE KapTa CYIIECTBYET IO
anpecy https://arcg.is/IvOmS0 u mo3BossieT IpocMaTpuBaTh YNCICHHOCTh KIIEIIEH B JI0O0M
yI0OHOM IT0JIb30BaTeN0 MaciiTade.

KpynHomacmirabHasi chbeMKa pa3MEIICHNs KIICIIeH MMOKa3hIBACT HAINYNE BBIPAXKECHHOU
HEpaBHOMEPHOCTH MX pacrpeaenenus (puc. 1). OueBuaHo, 4yto Ha Teppuropuu baiikanb-
CKOTO TpakTa HaOIIOJAarOTCs HECKOJIIBKO OTHOCHTEIIBHO YCTOMUYHMBBIX MPOSIBISIOMINXCS U3
rojia B TOJl KPYMHBIX IISITEH BBICOKOW YMCIEHHOCTH KiemeH (puc. 2), KOTOpbIe MOXKHO
Ha3BaTh spamMu nomyisiuid. [To kapraM TUHAMHKH OOMIIMS MOXKHO BBIJEIHTH HECKOJIBKO
TaKuX sI7Iep, YCIOBHO 110 HAMMECHOBAHUIO OJNM3JIEKANIMX HACEICHHBIX ITyHKTOB WIJIM OpH-
enTupoB: Ilatpons! (19-20-if xm TpaxTa), MIBaHo-MaTpeHuHCKUN LEeHTp (22-24-i1 km),
Bypmyrys (38-1 kM), Dnekrpa (43-i kM), AB3 (AcdansrobeToHHBIH 3aB0M, 45 kM), TambIis!
(47 xm), bonpmas Peuka (54-55 xm), Huxona (60-63 km), JIuctesinka (68 kM) 1, BO3MOXK-
HO, Apamms (25 kM, 6mmxe x [omoycTHeHCKOMY TpakTy). JlOMOTHUTETFHBIM TTOATBEPIK-
JICHHEM CYIECTBOBAHMS yKa3aHHBIX ISITEH BBICOKOTO OOMIIMSI MEPEeHOCYNKA MOTYT OBITh
JIAHHBIC 10 BBIJCJICHHBIM BJOJIb BaliKaibCKOro TpakTa B MPEIbIAYIIEM JACCATHICTHH IISITH
XOPOJOTHYECKUM ITHKaM CIy4aeB MPUCACHIBAEMOCTH KJICHIEH K JIIOISIM, TPH M3 KOTOPBIX
COBIMAJAIOT C HAIIUMU JAHHBIMU MO uyuciaeHHocTH kiemied (Hukurun, Cocynona, 2003;
Hukutnn, AaToHOBa, 2005). B He3aBucumoMm nccnenoBannu (MensHUKOBA, BepmmauH,
mmyHoe coodmienne) B 2021 . B OKpecTHOCTSIX 25 KM OOHapy>KeH Y4acTOK PEKOP/IHO BbI-
CcOoKoM umcieHHocTH kiemen (cBeime 330 ocobeit Ha ¢uaro-yac). s moaTBepKIeHUs

TIPUHA/IICKHOCTH BYX TOUYEK BJOJIb 25-TO KM TPaKTa K siipaM MOyl TpeOyercs Ooee
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JUTATENBHBIN psig HaOmoneHui. [ISTHA BRICOKOH YHCICHHOCTH SIBIIAIOTCS MCTOYHHKOM pac-
MIPOCTPAHEHUs] U BOCCTAHOBIEHUSI YUCIEHHOCTU KJELIeH Mocie Jenpeccuil.

3a KOHTypaMu IATEH YCTOHYMBO BBICOKOTO OOWMIMs KIlelei HaOllfoaeM MmsaTHa HepHo-
JIMYECKU BBICOKOM YHCIICHHOCTH (HEYCTOWYHBOIT), TJ€ B OTACIHHBIC TOABI YHCICHHOCTh BhI-
COKasi, B JIpyrve Trojibl — CPeHssl MM HHU3Kasl, HarpuMmep, yuyactok Ckud (18-if km Tpaxra
Ha ceBep), Kopomox nessrit (30-if kM), Bypmakoska (36-it kM). MOXHO BBIICIUTH TaKXke
IISITHA CpeTHel HeyCTOMYMBON YMCIeHHOCTH (uucieHHOCTh oT 0 no cpenuei): [luBoBapuxa
(Knanbume u Memopuain, 8-9-if km Tpakra), Uepemmanka (54-i km).

BornbIie Bcero ydeToB ¢ HyJEBOI YMCICHHOCTBIO BO BCE TOfibl HAOIIOAAIOCH Ha Tep-
PUTOPHH, MPUIIETAIONIe K ropoay, npumepHo a0 30-ro kM Tpakrta (puc. 1A). B cpenneit
TPETH MPOCTPAHCTBA BOKPYT TpakTa (0coOeHHO Ha y4dacTke Bypmyry3—Tambibr), 0ueBHIHO,

MCHBIIIEC BCCTO HE3ACCIICHHBIX KJICHIaMH MapHIpyTOB, IIpU HpI/I6JII/I)KeHI/II/I K 03. balikan uncio

HYJIEBBIX (110 YMCIEHHOCTH KIIEIIei) MapIIpyTOB BHOBb BO3PACTACT.
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Pucynoxk 1. CBonHas (3a 6 netr HaOMIONEHNUI) KapTa YUCICHHOCTH MMaro TaeyKHOTO KJemla:
A — «kiaccudeckas» Kapra (deM Oosblie pa3Mep 3aKpalieHHOrO Kpyra, TeM BBIIIE YHCICHHOCTh
kiemieif), b — kapra HHTEHCHBHOCTH (4eM TeMHee IISITHO, TeM BBIIIE YHCIEHHOCTH Kiemeil).

Figure 1. Consolidated (for 6 years of observations) map of the number of adults of the taiga tick:
A — “classical” map (the larger the size of the filled circle, the higher the number of ticks),
B — intensity map (the darker the spot, the higher the number of ticks).
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PucyHok 2. J/luHaMuka 4MCIEHHOCTH Ta&XHOro Kiema (KapThl MHTEHCUBHOCTH —
YeM TEMHeEE IISITHO, TEM BBIIIE YHUCICHHOCTB).

Figure 2. Dynamics of the number of taiga ticks (intensity maps —
the darker the spot, the higher the number).

JI71st OLIEHKU YMCIIEHHOCTH KJIELEH B OKpecTHOCTsAX bailkanbckoro Tpakra 1o Bceil ero
NPOTSDKEHHOCTH COIOCTABIICHBI YCPEIHEHHbIE 32 6 JIeT HaOOCHUI 1moKa3areau o0mins
“Maro 1o MapuipyTam, oObeIMHEHHBIM B MpeAesax KakIoro KuioMmerpa TpakTa (puc. 3),
MaKCHMaJIbHbIE TI0Ka3aresid OOWINS M JI0JIsl MapUIPyTOB, 3aCEJICHHBIX KJICLIaMHU.

CpenHsist YMCIeHHOCTh KIICIIeH Ha BCeM MPOTSHKEHWH TPAaKTa 3a BCE TOfbI HAOIIOICHIH
cocraBmia 27.4 + 4.96 ocobeii Ha ¢maro-uac. Hanbomnee BbICOKasi CpeHssl YUCICHHOCTh
Kieniei Habmoganacek B npenenax 20-ro, 31-ro, 43—45-ro, 47-ro, 55-57-ro, 63-r0, 66-r0
KM TpakTa. B oOmmx yeprax Ha3BaHHBIC YYACTKU COBIAJAIOT C TOYKAMH BBICOKON UHCIICH-
HOCTH, BBIJICJICHHBIMU ITyTE€M aHANM3a KapT MHTEHCUBHOCTU. JTH yYacTKU MOYKHO YCIIOBHO
HA3BaTh «TOPSIIUMI» — OIMIACHBIMH 30HAMH TPAKTa.

CpenHsist YUCICHHOCTD KJICIIEH HEe KOPPEJIHpYeT C YMCIOM HNPOMICHHBIX MaplIpyTOB
(ko3 dunment koppensunn Crmpmena r, = 0.16, df = 59; P > 0.05), T.e. npu BrosHe co-

IIOCTAaBHMBIX 00beMax YYCTHBIX pa60T B IIpcaciax pasHbIX KHUJIOMETPOB, YUCICHHOCTb, TEM
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HE MEeHee, BeJIeT ce0sl KaK CaMOCTOSTENIbHAS BEJIMYNHA, HE 3aBUCAIIAS OT YCHIIMH yIETIHKOB,
00BEMOB M peryisIpHOCTH oOcienoBanuil. Hanpumep, 28-if kM Tpaxra obcnenosanu 37 pas
3a 6 sieT (110 pa3HBIM MapLIpyTaM B MpEAenax OJHOTO KWIOMETPA B TEUCHHE OTHOTO CE30Ha
1 CE30HOB Pa3HBIX JIET), @ CPEIHSSI YHCICHHOCTh KIIeIed TaM BCe PaBHO COCTABMIIA BCETO

okosio 11 ocobeit Ha ¢uaro-yac, 23-it kM obcnenoBan 40 pas, cpeaHsiss YUCIEHHOCTH 29.

7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67

n 1 HOMep Ku Tpa Baii KOro TpakTa
[Jonsamappyros, B %, ¢ y 1 UMCNEHHOCTBIO KNe L e . CpefHAA YUCNIEHHOCTb KneLweld, ocobeii Ha gpnaro-yac
-------- Yu1cno npoiiae HHbIX MapLIPYTOB . Makcumym o6unus knewei, ocobeit Ha pnaro-yac

Pucynox 3. IIpocTpaHcTBeHHAs AUHAMHKA HACEJICHHs TaeKHOIO KIella B OKPECTHOCTSIX
Baiikanbckoro Tpakra B cpefHeM 3a 6 net HaOmoneHuil. [lo ocsiMm opmuHAT cieBa — cpemHsist
YHCIIEHHOCTh KJICIIEH, OIS MapIIPyTOB C HEHYIICBOM YHUCICHHOCTHIO KIICIIEH W YUCIIO
MPON/ICHHBIX MapLIPYyTOB; CIIpaBa — MAKCUMyM OOHJIMS KIICIeH, 3aperuCTPUPOBAHHBIN B TeUCHHE
reproja HaONIOCHUH B Mpeeax KaXKJI0ro KWIOMETpa TPaKTa.

Figure 3. Spatial dynamics of the taiga tick population in the environs of the Baikal tract on
average over 6 years of observations. On the ordinate axes on the left — the average number of
ticks, the proportion of routes with a non-zero number of ticks, and the number of routes traveled;
on the right — the maximum abundance of ticks recorded during the observation period within
each kilometer of the tract.

B 10 xe Bpems «omacHbIe» 45-if u 63-if kM o0cienoBaHsl 35 U 25 pa3 COOTBETCTBEHHO,
CpelHsd YMCIEHHOCTh cocTaBmia 77 u 88 ocobeil Ha ¢uaro-uac. T.e. Bo Bcex Iepeduc-
JICHHBIX MPUMEPAX IIMPOTa OXBaTa TEPPUTOPUH (PKCTEHCUBHOCTH OOCIIEOBaHMUA) U PEry-
JSIPHOCTh OTHOCHUTENIBHO COMOCTABUMBI, a CPEAHSS YMCIEHHOCTh KIIEHIeH TeM He MeHee
CYIIECTBEHHO pa3HHUTCs. TakuM 0Opa3oM, Mbl HE MOXKEM YTBEp)KIaTh, YTO KaKOW-IMOO U3
TIOJTyYEHHBIX PE3YJBTATOB MOT OBITH CJICICTBHEM HEAOCTATOYHOM M3y4EeHHOCTH TEPPUTOPHH.
OpHako BCEeraa €CTh BEPOSTHOCThH MPOITYCKOB TOYEK C BBHICOKOM YHCICHHOCTBIO KIICHICH
B CHIIy OOBEKTHBHBIX MPUYUH (TEPPUTOPHS 00CIIEN0BATACH HE «CIUIONIIHOM IETBIO», a IIy-
TeM 00CIIeJOBaHUsI OT/EIbHBIX, IPUMEPHO PABHBIX IO JUIMHE, MapIIPyTOB, PACIIONIOKEHHBIX

Ha HEKOTOPOM PACCTOSIHUHU JIPYT OT APYTa).
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B nmpocTpaHcTBEHHON AMHAMUKE CPEAHEN YMCIEHHOCTH OTYETJIMBO IPOCIEKUBAETCS
TEHJIEHIUSI BO3paCcTaHUs OOWIHSI KIIENlel Mo Mepe yaajleHus oT ropoaa. Bo3moxHo, 3T0O
OOBSICHSIETCSI UMEHHO OJM30CTBIO K I. MIPKYTCKY, IIOCKOJIBKY BOKPYT KPYIHBIX TOpPOIOB
00pasyroTcst cBOeoOpa3Hble IKOTOHBI C MECCUMAIBHBIMU JUIS KJICHIEH YCIOBHUSIMH: OCY-
LIEHUE U «OCBETIICHHE» TEPPUTOPHUH, BBIpyOKa JIECOB, paclallka MIN «IEepPene» 3eMelb,
T. €. YHUYTOXXCHHE OMOTOIOB, IMPUTOIHBIX JJIS KU3HH KIeled u ux mpokopMmureneid. Ha
JIaHHBIE 00CTOSITENBCTBA B CBOEH (pyHIaMEHTAILHOM CBOJIKE IO IPOCTPAHCTBEHHOW CTPYK-
Type TaekHoro kiema ykaseBan D.U. Kopenbepr (1979): «B nmeccuManbHBIX IS KITemiel
YCIIOBUAX HA 3HAYUTENFHON WIN Na)ke OONBIIeH YacTH TEPPUTOPHH B JAHHBIA KOHKPETHBIN
MOMEHT OHH OTCYTCTBYIOT, UIMEIOTCS JIUIIb OT/CNIbHBIC MATHA, I7e KICL[H BCTPEYaroTCs, HO
U 37€Ch UX Majoy.

Cpennsist YUCICHHOCTH KJlemel koppenupyeT (ko3dduiment koppensmun CrimpMeHa
r, = 0.86; t = 13.2, df = 59; P < 0.05) ¢ MakcCUManbHBIMU 3HAYEHUSAMHU MOKa3aTeNed qmcC-
JICHHOCTH, XOTsI Obl OJJHaX/Ibl 3a)MKCUPOBAHHBIMU B mpenenax kM. OnHako camo 1o cebe
HaJIM4YMe Pa3oBO 3a(pMKCUPOBAHHOIO IHMKA HE BCEIrJAa O3HAYAET BBHICOKYIO CPETHIOI0 YHC-
neHHocTu kieweid. Hanpumep, Ha 55-M kM TpakTa Makcumym jpocturain 190, a cpennss
YHCIICHHOCTh He mpeBbicmia 40 ocobelt Ha (raro-gac, XOTS IPH TaKOM MaKCHUMyME MOXKHO
OXHJIATh CPEIHHE 3HAYCHHS, COITOCTABUMBIE CO CPEIHEH YHMCICHHOCTHIO Kiemel Ha 44-M
wm 47-m kM. T.e. MBI MOXKEM CUMTATh, YTO UMEET 3HAYCHHE HE OJIMHOYHBIA MaKCHMYyM CaM
1o cebe, a 4acToTa BCTPEYAEMOCTH TAaKUX IISITEH YMCICHHOCTH B IIpejesax oOciemyeMon
TEPPUTOPUH WIIN PETYISPHOCTh X OOHAPY)KEHMSI M3 rofia B TO.

MaxkcuMasbHble 3HaU€HUsl YMCIEHHOCTU KIIEIIEH BAXKHBI I DIUIAEMUOJIOTUYECKON
OLICHKH TEPPUTOPHH — KaK C TOUYKH 3PEHHs €€ OMACHOCTH JUISi HACEJICHUs], TaK U JUIsl SITH-
300TOJIOTMYECKOI XapaKTEPUCTUKU — IISITHA BBICOKOM YMCICHHOCTH MOTYT CITY>KHTh HCTOY-
HHUKOM PaclpoOCTpaHEHHs KIEIIEeH WM BOCCTAHOBICHHS MX YUCIEHHOCTH IIOCIE JEPECCHH.
Kpome Toro, oHu XapakTepu3yIOT pa3Max M3MEHYMBOCTH MPH3HAKA «UUCICHHOCTBY IS
KJICIIEBOTO HACEJICHHUs ONHChIBAEMOH TeppuTopuu. Hanbonbias 4uCIeHHOCTh Kilenen
B OKpPECTHOCTSAX balKanbCcKOro TpakTa B HAaIUX ydeTax 3aUKCHpOBaHA HAa YPOBHE
255 ocobeit Ha (maro-gac (63-i kM). MakCUMyMBI YHCICHHOCTH HA TPOTSHKEHUH TEPPHUTO-
pun 1o 30-ro kM Tpakrta He nocturany 150 Ha ¢aro-yac ¥ TOJBKO B JIBYX CIy4asiX IPEBbI-
manu 100 ocobeit Ha iaro-uac (15-i u 18-i km). [Tocne 30-ro KM MSTHA BBICOKOM YHCIICH-
HOCTH BeTpevarorcs vate (13 Touek npesbicin pyoex B 100 ocobeit Ha ¢iaro-dac), u s
HUX YK€ XapakTepHBI Oonree BbICOKHE 3HaueHus — cBbie 200 n 250 ocobeit Ha aro-gac.
MenuaHa pH3HaKa «MakCUMaJIbHAs YUCICHHOCTH» 10 29-T0 KM JIeKHT B paiione 50 ocobeit
Ha (uaro-uac, mocie 30-ro kM — 73, T.. MOJOBHHA MapIIPYTOB C BBICOKOW UYUCIICHHO-
CTBIO 710 29-TO KM copepskanu 3HadeHus Boime 50 ocobeit Ha (uaro-dac, HO He Beime 127
(MakcumyM Ha 15-m kM). [Tocne 30-ro KM MMOTOBHHA MaKCHMANbHBIX HAOMIONEHUH JICKUT
B mpezenax oT 73 ocobeit Ha aro-yac u g0 255 (MakcumyMm Ha 63-m kMm). Takum obOpa-
30M, YeM Jajibllie OT TOPOJia, TeM OOJIbILE IISITEH BBICOKOM YHMCIEHHOCTH Kilelied u Ooiee
BBICOKAsI YNCIICHHOCTh WICHHCTOHOTMX HaOIIOJaeTcsl B MpeiesiaX ATUX IISITEH.
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OTnenbHBIA HHTEPEC MPEACTABIACT KIIACC YHCICHHOCTH | — MapmIpyThl, CBOOOTHBIE OT
kieniei. CBOMM MPUCYTCTBHEM TaKHE MApIIPYThl OKOHTYPHBAIOT TPAHUIIBI 3aCEIICHHBIX KJIe-
oM TeppuTopuid. OTCYTCTBHUE KIIEIIeH Ha TEPPUTOPHHA MHTEPECHO B ATHIEMHUOIOTMYECKOM
OTHOIIICHHH, XOTS M HE TAPAHTHPYET IMOTHYI0 OS30MaCHOCTh YeIOBEKa, IIOCKOIBKY KIICIIEBOEC
HACEJICHUE TUHAMUYHO U KOHTYPBI 3aHITOW UM TCPPUTOPHHU, KaK yIKE YKa3bIBAJIIOCH BHIIIIC,
MOTYT MEHATHCS W3 rofa B roa. OxpecTHOCTH balfkambCKoro TpakTa 3aceleHBI KIICIOM
JIOBOJIBHO TUIOTHO, HO HEepaBHOMEpHO. UeM OIike K ropojy, TeM Yallle BCTPEYArOTCS MapIil-
pyThI, cBOOONHEIE OT Kiemieil. Hanbomee 3axmenieBieHs! (D07 CBOOOAHBIX OT KIemIei
MapmipyToB He mpesbimaer 20%) MapmpyTsl B OKpecTHOCTSIX 22—-25-ro, 36-ro, 38—39-ro,
42-48-ro, 50-52-r0, 55-59-r0, 63—67-r0 KM Tpakra, cpeii HUX 0COOEHHO BHICOKA YaCTOTa
BCTPEYAEMOCTH MAapILIPYTOB € KiewaMu B pailonax 24-ro, 42-48-ro, 51-ro, 55-57-ro, 63-ro,
66—67-ro kM (puc. 3). Jloyis 3aceNeHHBIX MapIIPyTOB, KAK U OXKHIAIOCH, KOPPEIHPYET CO
CpeqHel YMCIeHHOCTHIO KJemell Ha Tepputopuu (Koddpdunuent xoppemamun CrnupMeHa
r, = 0.82; t = 10.8, df = 59; P < 0.05). Kpome Toro, nuku cpenHel YHCIEHHOCTH Kilemei
Ha TPaKTe «IMOJCPKAHBD) BHICOKOW YaCTOTOW HEHYJIEBBIX MapmipyToB (puc. 3), Takas Kap-
THHa HaOmomaeTcs, HanpuMep, Ha 20-m, 31-m, 43-45-m, 47-m, 55-57-M, 63-M, 66-M KM.
TeM He MEHEE MOXKHO BBISIBUTH M OT/ICJIBHBIC YYACTKH, HA KOTOPBIX CPCIHSST YUCICHHOCTh
KIIeIIeH He SBISIETCS BRICOKOW, HECMOTPS HA HaJHMYUE OOJNBIIOTO KOIMYECTBA 3aCETCHHBIX
KJICILIOM Y4YacTKOB, Hampumep, B npeaenax 11-ro, 14-ro, 18-19-ro, 22-30-ro, 36—42-ro,
46-to n 50-52-ro kM.

ITo mone BcTpewaeMOCTH HEHYJICBBIX MapIIPYTOB MOXKHO BBIICITUTH OTICIBHBIC YJacT-
KM B mpenenax Tpakta (puc. 4). UeMm ymaneHHee TeppUTOpPHUS OT ropoja, TeM TyIle OHa
3aceyieHa TaeKHBIM KIJICIIOM — B cpenHeM 63% MapmipyToB BONM3H OT ropoga CBOOOTHBI

oT Knemeﬁ " TMOYTU MOJIOBMHA MapuipyToB 10 21-ro KM TaKke «IIYyCTBIC», HO, HAYMHasd
%
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25 31 25
75 A 63 45 O Oona mappyTos, %,
cBO60AHbIX OT Knewei
50 A
B [onsa mapwpyTos, %,
25 1 3acesieHHbIX Kael,amm
0 - T T T T T
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Kunomertpsbi BaiikanbcKoro Tpakta

PucyHnok 4. 3aceneHHOCTh YCIIOBHO BBIAEICHHBIX oOnacteil balikambckoro Ttpakra
TaeXHbIM KJICIIOM.

Figure 4. Occupancy of sections of the Baikal tract with taiga ticks.
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¢ 22-ro KM, Z0JI1 MapuIpyTOB ¢ KIEIIAMH PE3KO BO3PACTAET W B CPEAHEM COCTABISIET OT
70 1o 90%. MaxkcuManbHO IUIOTHO pacHpelneiaeHsl MapHIpyTsl Ha Teppuropun ¢ 40 mo
51 kM — Ha 90% 06cneI0BaHHBIX MapIIPYTOB OOHAPYKEHBI Kiemu. Takke BbICOKa IUIOT-
HOCTb KJICILEBOTO HACEIEHHs Ha TEPPUTOpPUH, Impuieramomeil k noc. Jlucresanka, — 75%
3aCEJICHHBIX MapuIPyTOB.

B cpenHeM 1o Bcel TEppUTOPHM TPaKTa 3a BCE TOIBI 00CIIEIOBAHMS I0IH 3aCEICHHBIX
U HEe3aCeJeHHbIX MapHIpyTOB cocTaBisAOT nodutu 70 mpotus 30%, 4TO CBUIETENHCTBYET
0 KpaifHe BBICOKOW CTENEHU 3aCEICHHOCTH (3aKJICIICBIEHHOCTH) TEPPUTOPUHU B IIEJIOM.
B ocHOBHOM TeHAEHIMH MOKa3aTelsl 3aCEIIEHHOCTH MOBTOPSIIOT TEHACHLUU MOKa3aTems
CpeHsAsA YHCICHHOCTh: BO3PACTaHUE MO MEpEe YIAJIEHHOCTH OT TOpOAa, MaKCHUMalbHbIE 3HA-
yenus B npeznenax 40-50-ro xkm.

B MHoTrONETHEH NMHAMMKE 3aCEIEHHOCTH (BCTPEYaeMOCTH MapIIpyTOB C KIEIIaMHu) Ha
YCIIOBHO BBIICIEHHBIX 30HaX baiikambckoro Tpakra HaOMIOOAETCS] TEHACHINS BO3PACTAHUS
JIOJIU 3aceNIeHHBIX KiemaMu Mapupytos B 2018, 2020 u 2021 rr. mo cpaBHEHHUIO C Ha-
yanom aecatuiietrsi. OCOOEHHO OTYETIIMBO 3TO MPOSBISETCS 10 39-r0 KM BKJIIOUYUTEIBHO,
T.€. ¥ BONM3M ropojia B HAacTOsIIIee BpeMsl BCTpedaeTcs: OONbIIe JIOKAMN ¢ KIICIaMH1, XOTs
HX JI0JIA 3[IeCh MO0 CPAaBHEHMIO C OCTaJbHON TEPPUTOpPHEIl TpakTa MO-MPEKHEMY MEHbIIE
(puc. 5). Bo3amMoxHO, 9TO CBSI3aHO ¢ MacIITaOHON peKOHCTpyKImel baiikambckoro Tpakra,

nposeneHHoN B 2015-2016 rr. u 3aTpoHyBIIel Tpaccy U €€ okpecTHOCTH A0 30-ro km

BKJIIFOUUTCIIBHO.
%
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KunomeTtpbl Baiikanbckoro TpakTa

Pucynok 5. MHoroneTHsisl JMHAMHUKA JOIM MapHIPyTOB, %, 3aCENICHHBIX KIIEIaMH,
Ha YCJIOBHO BBIJICJICHHBIX 30HaX baiikambckoro Tpakra.

Figure 5. Long-term dynamics of the share of routes (%) occupied by ticks
in sectors of the Baikal tract.

XapakTepucTuka TEPPUTOPUH O TIOKA3aTENI0 BCTPEUAEMOCTH KIIeIlel, XOTS U MHTe-
pecHa ¢ SMUAEMHOIOTHIECKON TOYKH 3PEHHUs, KOHEYHO, HE OTPakaeT MOJIHON KapTHHBI

pacnpeacicHnud Knemef/i o0 TCPpUTOPHUHU, ITOTOMY YTO YCTAHOBJICHHOC OTCYTCTBHC KJICIIA
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Ha TEPPUTOPHHA B MOMEHT OOCIIEOBaHMS HE TapaHTHPYET €ro OTCYTCTBHE 31ECh BCET/A.
CBeZIcHHsI O BCTPEYAECMOCTH KIICHICH HY)KHO paccMaTpUBaTh B COBOKYITHOCTH ¢ MH(OpMa-
el 00 UX YMCICHHOCTH Ha 3aHATHIX Y4acTKax TPaKTa.

MHoroneTHsIsl JUHAMHKa CpelHEN YMCIEHHOCTH Kilelled Ha TeppuTopun baiikaibckoro
TpakTa oTpaxkeHa Ha puc. 6. B 2012 . cpenHsst YUCIEHHOCTh UMAro Ha OTJEIbHBIX KM
TpaKTa penKo IMomHIMaack Beime 50 ocobeif Ha ¢umaro-yac (TONBKO HA JABYX KM U3 oOcie-
JIOBaHHBIX, @ UMEHHO 46-M u 54-M KM, OOWIHE KICIeH TOCTUIIIO 3Toi oTMeTku). B 2013
u 2014 TT. 9ucIo Takux ToYeK (KM) HE3HAUMTEIBHO BO3POCHO (10 5 1 4 COOTBETCTBEHHO),
HO CpE[HSISI YUCIICHHOCTh Ha HUX HH pa3y He mpeBbiciuia ypoBHs 100 ocobeit Ha ¢raro-gac.
B 2018 u 2020 rr. HaOnr0maeM BO3pacTaHUE YKCIa TEPPUTOPUI, TIAE CPEIHSS YMCICHHOCTh
kiemei nocturana 50 u BeIme ocobeit Ha maro-gac (13 touek B 2018 ., 9 B 2020 1,
6 Touek B 2021), a Taxke MOSBIEHUE YYaCTKOB, IJIe CPEAHAS YUCICHHOCTh mpeBbicuiaa 100
ocobeif Ha ¢umaro-gac. CpemHsisi YHCICHHOCTh MMeJa KojebaHus mo romam: 14.6 = 1.82
(2012 ), 21.4 £ 2.94 (2013 1), 19.7 + 2.63 (2014 1), 45.6 + 4.72 (2018 ), 38.9 + 3.72
(2020 1), 24.0 = 2.27 (2021 r.), T.e. or muauMyMa B 2012 1. k makcumymy B 2018, BHOBB
cHmxkasch k 2021 .

IIpencraBnenue o AMHAMUKE MIPOCTPAHCTBEHHOTO PACHPE/ICICHHUS YUCICHHOCTH KIIeIeH
MTOJTy4aeM ITyTeM aHaJi3a YacTOTHl BCTPEYAEMOCTH MapIIPyTOB C OMPEACICHHBIM KJIACCOM
obunmst kiemeit (puc. 7). B cpeanem 3a 6 jeT 1o Bcell MPOTSHKEHHOCTH TPaKTa BBIJEISACTCS
4acTOTa ABYX KJIACCOB YMCIEHHOCTH — | (xmemu orcyTcTByioT) U I (cpemuss uucieH-
HOCTh OT 11 mo 50 mmaro Ha (raro-dac). [1sTHa BBICOKOH YHCIIEHHOCTH (KJIACCHI OOWMIIHS
¢ IV mo VI) B cymme coctaBnsanu 17.4% Bcex y4eToB, T.e. Aapa (BO3MOXHBIE SApa) MO-
MyJSIIANA OXBaTBIBAIOT B cpeaHeM He Oomee 20% Bcero 3aHATOTO KiICMaMH MPOCTPAHCTBA.
[IaTHa >xe Hanboee BBICOKOH uucieHHOCTH (cBbimie 150 ocobeil Ha (aro-uac) BcTpeua-
10TCsI B cpenHeM He Oonee 4eM B 1.5% ciryuaeB. B cOBOKyNMHOCTH 3TO MPOSIBISIETCSI B TOM,
YTO pacnpe/ieieHHe TaeKHOTO KJIela B IPOCTPAHCTBE XapaKTepH3yeTcsl BEICOKOI CTEIIEHbBIO
MO3aUYHOCTH.

B MHOTONMETHEH MTUHAMUKE OYCBHIHO CHIDKCHUE JOTH MapIIPyTOB ¢ KiaccoM | (kiemrn
OTCYTCTBYIOT) U BO3pacTaHHE JOJIU ISITCH 0OmiMs Kieleil Boiie cpearero (kiaccst ¢ 111
mo VI) mocne 2018 1. BmounTensHo. B 2012-2014 1T CTpyKTypa KJICHICBOTO HACEICHHUS
ObUIa OTHOCHTEIBHO CTaOWIIbHA U3 TroJia B IO/ JOMHUHHMPOBAJIM MapuIpyThl 0e3 Kiemnien
(B cpemnaem 40.3% Bcex y4eToB B 3TOT Mepuox), okoao 20% MPUXOAMIOCH Ha JOMI0 MapIil-
PYTOB ¢ HU3KUM | OKoJio 30% — co cpeaHUM OOMIIMEM TaeKHOTO KJIeIa, JIOJIsi BCTPEedacMo-
CTH BBICOKUX KJaccoB obumus (kmaccoB uncineHHoctu ¢ IV mo VI) He npesbimana 12.7%
(B cpemHeM 3a 3 roma coctaBuna 10%). Pacipenenenue gactor nocie 2018 1. U3MEHIIIOCH —
B 2.2 pa3a yMCHBIIMIACh YaCcTOTa BCTPEUAEMOCTH MapuipyToB 0Oe3 kiemieit (¢ 40.3 mo
18.6%), momst MapmIpyTOB € YMCIEHHOCTBIO BbIme cpegueit (kmace IV — ot 51 mo 100 oco-
Oeit Ha (raro-uac) Bo3pocia B 2 pasza (¢ 7.2 no 15.5%). Uncio nsTeH BHICOKOH M OYCHb

BBICOKOH uncieHHocTH Bbipocsio B 2018 u 2020, onxako B 2021 1. BHOBH YMEHBIIMIOCH.

512



ocobeit
Ha ¢naro-yac

150 2012
100 53 56

50
0 m [Tl - __-n___ﬂ__l____—

7 11 15 19 23 27 31 35 39 43 47 51 55 59 63 67

150
2013 90

100 75 78

57 52
50 EI I]ﬂ:.
0 -

7 11 15 19 23 27 31 35 39 43 47 51 55 59 63 67

150 90

100 12014 25 85

70
50 I ':I I
0 -

7 11 15 19 23 27 31 35 39 43 47 51 55 59 63 67

163

150

100

50

134 150

150
100
50

150
2021 105

100 80
66 67 65

54

50

7 11 15 19 23 27 31 35 39 43 47 51 55 59 63 67

Kunometp BaitkanbcKoro TpaKkra

Pucynok 6 . MHoOronetHsiss [MHAMHMKa CpeHEH YHMCIEHHOCTH KJeUlel B mpenenax TeppUTOPHU
Baiikanbckoro Tpakra. IToanucn TaHHBIX TPHBEICHBI IS TOYEK, B KOTOPBIX CPEIHSST YHCICHHOCTD
kiemeil mpesbimaer 50 ocobeil Ha ¢aro-dac.

Figure 6. Long-term dynamics of the average number of ticks within the territory of the Baikal
tract. Data labels are given for points where the average number of ticks exceeds 50 individuals
per flag hour.
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Jons mapmpyToB «ocHOBHOTO» — cpenHero kiacca III (11-50 ocobeit Ha ¢maro-gac) —
YBEIMYWIACh HE3HAUUTEIbHO (¢ 27.8 10 36.4%). Ilpu 3TOM mOYTH HE W3MEHMIIACH J0JIS
MapuipyToB ¢ kiaccom Il (Hu3kas yuciaeHHocTb — oT 1 g0 10 ocobeii Ha ¢uaro-yac) —
B Hayaje ACCATHIICTHS TaKUX MapupyTtoB Obuto 21%, mozguee — 20.3%. Takum obpaszom,
HaunHas ¢ 2018 . 107 y4eTOB ¢ HYJIEBOM YMCICHHOCTHIO YMEHBIINIACH, BO3POCIA OIS

YYETOB C YHUCIEHHOCTBIO CPEIHEN U BBILIE CPEIHEH.

%
60.0 32012

325 2013
I 2014
2018
B 2020
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- CpepgHee
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| Il 1 v \' vi

Knacc uucneHHoctn

Pucynok 7. Pacnpenenenue poneit MapmpyToB, %, ¢ ONPEAENEeHHBIM KIACCOM YHCICHHOCTH
TaeXKHOro Kiela B oKkpecTHoCTsIX balikanbckoro tpakra B 2012, 2013, 2014, 2018, 2020, 2021 rr.
(3HaueHUs MaHHBIX yKa3aHbl It psaaa «CpexHeey).

Figure 7. Distribution of routes (%) with a certain class of abundance of the taiga tick
in the vicinity of the Baikal tract in 2012, 2013, 2014, 2018, 2020, 2021
(data values are given for the “Average” series).

B npoctpaHCTBEHHO-BpEMEHHON IMHAMUKE YPOBHEH YMCIIEHHOCTH BBILLE CPEIHUX 3HA-
yennit (kmaccel ¢ IV mo VI, T.e. obunme nepenocunka Beimie 50 ocobeit Ha ¢iaro-uac)
HaOIIIOAAI0TCSI OTUYETIIMBOE MX Bo3pacTanue mnocie 30-ro KM TpakTa, MAaKCHMyM B CpelHeil
yact TpakTa — ¢ 40- mo 51-if KM, U CHIDKCHHE Ha TeppuTOpun BOMM3M 03. baiikan (puc. 8).

Panee B nunamuke obwnus nepeHocunka 2012-2014 rr. O6buto ycranosieHo (Bep-
Kynkui, Bepxkymkas, 2015) Hanmane «pa3pbiBOBY» (PE3KOTO CHIDKCHUS) YHUCICHHOCTH
B OKpecTHOCTsX AoyiuH pek Kopomnok u Bombmast (29—30-ii u 51-53-if km). DTta ke TeH-
JEHIUS MTOBTOpHIIach mpu obcnmenoBannu tepputopun B 2018-2021 rr. (puc. 3), ¢ Toi
TOJIBKO pa3HHIEH, 4TO Ha 29-M KM HECKOJBKO BO3pOCia CpPEeIHssI YUCICHHOCTH KIICIIEH,
a Ha 51-52-M KM CHM3MJIACH U IJIOIMIAAb IISTHA» HEBBICOKOW YHCICHHOCTH JOCTHIIA 54-T0
KM TpakTa. MBI IpearnonaracM HaJMdue B OKPECTHOCTIX baifkambckoro Tpakra Tpex OT-
JIeIIbHBIX TOMYJSIIMN TaeKHOTO KIIella, TPaHUIAMH MEX/Y KOTOPBIMH SIBJISIFOTCS JOJMHBI
pex B okpectHOCTAX 29-30-ro kM 1 51-53-ro kM. bmmxasst x T. UpKyTcKy rpynmipoBka
B JlabHelIeM 0003HaYaeTcst Kak «Ay, HacelleHHne KJelia MeX1y JoiduHaMu pek Koposok

u bonbmas — «By» u rpynnupoBka, mpuieraromnias Kk modepexnto o3epa baitkan, — «C».
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Jonunbl 00enx pek UMEIT OOIMMpPHBIE MOAO0TOUEHHBIE TPUPYCIOBBIE TEPPUTOPUH, KOTO-

PBIC MOT'YT CIIYKUTb IPECTIATCTBUEM CBO60ﬂH01"O pacceiicHus KJ'ICHIeﬁ " ux HpOKOpMHTGJIeﬁ.
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Kunometpbi BalikanbcKoro Tpakra

Pucynok 8. IIpocTpancTBEeHHass 1 MHOTOJIETHSS JUHAMUKA JOJIHM MApLIPYTOB C YHCICHHOCTHIO
BbIIIE cpefHeil u Beicokol (0T 50 ocoleli Ha (hmaro-4ac u BBILIE) HAa YCIOBHO BBIAEICHHBIX 30HAX
Baiikansckoro Tpakra.

Figure 8. Spatial and long-term dynamics of the share of routes with above-average and high
numbers (from 50 individuals per flag-hour and above) in the conditionally identified zones
of the Baikal tract.

I'panuIlaMu CMEKHBIX WM OCTPOBHBIX (OKPYKEHHBIX CO BCEX CTOPOH HEMPHUTOIHBIMH
JUISL KJIeed OMOTONMaMu) MOMYJISIMIA TaeKHOTO KIIeI[a MOTYT BBICTYIATh PEKH, Oe3JieCHbIC
MIPOCTPAHCTBA U JPYTHE HEIPUTOMHBIC I OOMTAHHS 3TOTO BUIA OOIIMPHBIC TUIOIIATH
(Taexubiii ter. .., 1985). YpoBenb oOumms uMaro siBisieTcsl Hanbosee JOCTYITHbBIM ISl BbI-
SIBJICHUSI DKOJIOTMYECKUM CBOWCTBOM TOMYIISIIIUK TAEXKHOTO KIiela. 3aKOHOMEPHOE YepesioBa-
HHE y4YaCTKOB, XapaKTEPU3YIOIIUXCsl ONPEICIICHHBIM KIIACCOM MX YHCIEHHOCTH, ONpPEIEIIsieT
MIPOCTPAHCTBEHHYIO CTPYKTYpY MOMYJsiiuu ukcoaua. CTpyKTypa MOMYJSIIIUUA MOXKET eXe-
TOJIHO MEHSTHCS B MPOCTPAHCTBE, HO €€ TUN oTHOcHUTEIbHO crabmicH (Kopenoepr, 1979).

B nureparype MOXHO HalTH JIMIIb €IUHUYHBIC UCCIICAOBAHUS, B KOTOPBIX IPOBE/ICHA
OIICHKa TUIOMIAJICH, 3aHUMAeMbIX MONYIIusaMu wicHuctoHorux. D.U. Koperbepr (1979),
Ha OCHOBAHUM CBOMX HCCIIC/IOBAHUH B Jiecax YIMYPTHH, CUMTAET, YTO pa3Mep TePPUTOPUH,
3aHUMAeMOU OT/IEJBHON TOMYIISIIUEN TAGKHOIO KA, 3aBUCUT OT (PU3UKO-TeorpauuecKux
nperpaja u, B OONBIIMHCTBE Cy4aes, koynediaercs ot 5 go 500 km?. [lo HAmUM JaHHBIM
(Beprxynuknit, 2012), miomaab MOy MaCCOBBIX BHIOB OJIOX IUTHHHOXBOCTOTO CYCIIHKA
B Oro-3ananuoii Tyee BapbupoBana B npeaeiax 40-500 km?. }0.M. Hooxeros (1982) mo
OZIHOMY M3 JINCKPETHBIX (DEHETHYECKHX MapKEepPOB ONPEENIUI pa3Mephl TPEX €CTECTBEH-
HBIX TIOMYJISAUI MaliCKOro Xpylla B MpejesiaX CIUIOIIHOrO apeaja, KOTOpPble COCTABUIIN

28.2, 120 u 263 xm>. Mcxons M3 5TMX HEMHOTOYMCIIEHHBIX OLIEHOK, TEM HE MEHEE MOXKHO
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ClIeNaTh ¥ HEKOTOPBIE BBIBOZIBI O TPEATIONOKUTENBHBIX Pa3Mepax MOMyJISIHHA TaeKHOTO KIle-
mia. [lnomaau TeppuTopril HEKOTOPBIX momyisiuid B 5—10 km?, mpuBogumbie D.W. Kopen-
O6eproM B mUTHpyeMOU paboTe, BEpOATHEE BCETo, CBA3AaHBI C OCOOCHHOCTAMH aHTPOTIOTEH-
HOTO WJIM €CTECTBEHHOTO (POPMHPOBAHMSI OCTPOBHBIX JIECOB HE3HAYMTEIILHOTO pazmepa. ITo
U OTPEIENTIIIO BOSHUKHOBEHUE 3/1€Ch TaKUX, HEOOIBIINX MO IIIOMIAH, CAMOCTOATEIBHBIX
IPYIIHAPOBOK KJIEMIA.

OtOpacbiBasi KpallHHE 3HAYCHUS, MOXKHO IMPEATNOJI0KUTh, YTO, HE UMEs KPYIHBIX IIpe-
MISATCTBUH, OHA TIOIMYJIALUS TACKHOTO KJIEIA B €CTECTBCHHBIX YCIOBHAX 3aHUMACT IIPEH-
MyIecTBeHHO Tepputoputo 100-500 km?. Ha Tepputopuu, nuMerolei nonepeuHuk 6omee
25-30 kM, BeposiTHEE BCETo, pacmojararoTrcs aBe momysiun (Bepxyukwmii, Bepxyikas,
2015). IToMuMO IIMPOKKUX 3a00JIOUEHHBIX MPOCTPAHCTB, JTUMUTHPYIOIIUMH (HaKTOPaMH JIJIst
pacIpoCTpaHEHUST TACKHOTO KJIEIIA CIIy>KaT MacCHUBBI CIUIOLIHOTO Jieca, HE 3aTPOHYTOTO
BBIPYOKaMH ¥ TOXKapaMH 3a MOCJIEAHUE ECATHICTHS, 1 3HAUYUTENIbHAS BBICOTA MECTHOCTH —
110 HAIlUM JIAaHHBIM, B ycloBHsX Bepxnero IIpmanrapbsi 4uCI€HHOCTh TaeKHOTO KJeIla
Ha BbIcoTax Oosiee 800 M Ham yp. M. pe3ko majaet, a Beimie 900 M 3TOT BUJ BCTpedaeTcs
€IMHUYHO.

Hammm pacdeTs! o TpeM BBIIEICHHBIM IPYIIIMPOBKAM JAI0T clieayromue nudpsl. [pyn-
NUPOBKa A orpaHMyYeHa ropoJcKoi uepToil I. MpkyTcka ¢ ceBepo-3amajaa, modepexbemM
WpKkyTckoro BoOXpaHWINIIA € FOT0-3a11a/1a, JOJUHOHW p. KOposok — ¢ BOCTOKa U OJIMHOM
p. YmakoBka — ¢ ceBepa. HukHel rpaHuneil 9Toi NOIMYJSALMU CIIY)KUT ypoBeHb MpkyT-
CKOTO BOJOXpaHIIUINA (CpeIHEeMHOTONeTHUH 456 M Hax yp. M.). MakcuMmalibHasi BBICOTa
MeCTHOCTH 723.6 M Hax yp. M. (BEpILIMHA PACIIOIIOKEHA BOCTOUHEe cagoBojacTBa «Crud»).
B uenom, Bogopaszznen Mexay AHrapoi U YIIaKOBKOM B TOM MECTE HaXOJUTCSl Ha BBICOTE
npeuMyIiecTBeHHo He Oonee 700 M HaJL yp. M. M HE MOXKET CIIy)KHTh HPENSTCTBHEM MEXIY
TPYTITHPOBKAMH KJIEIIa B CEBEPHOM M IOKHOW YacTAX 3TOH TeppuTopur. O0Imas miomnas
3aHUMAeMOH TOMyISAKeil A TEPPUTOPUH COCTABISET OKOIOo 220 kM.

I'pynnupoBka B Haxonutcs mexay nonmHamu pek Koposok u bonbiias, ¢ roro-3anana
rpaHuIeH Takke ciyXuT Oeper Bopoxpanwmmma Mpkyrckoit '9C, ¢ ceBepo-BocTOKa ompe-
JACJIUTh TOYHYIO I'paHUILY }IaHHoﬁ MMomyJiAuu 3aTPYAHUTCIBHO. MoskHO MPEATIONIOXKHUTD,
YTO C ceBepa 3Ta IPYNIUPOBKA TAKXKe OrpaHMUYCHA 3a00JI0YEHHON MOMMOM p. YIIakoBka,
a ¢ BOCTOKa €€ TpaHuIa MPOXOAUT 0 BOAOPA3/IEIbHOMY XpeOTy, Il BBICOThI IOBCEMECT-
HO mpeBbmaioT 900 M Hag yp. M. [Inomane momynsamuu B, Takum 00pa3om, cocTaBisieT
okomo 320 kw2,

Cnenytomas rpynnupoBka C orpaHudeHa ¢ I0ro-3arajia, ora 1 10ro-BOCTOKa aKBaTOPHs-
mu AHrapsl u baiikana, ¢ ceBepo-3araia rpaHuLel CITyKUT o00I0YeHHas noiiMa p. bonb-
mast, C CeBEPO-BOCTOKA TPaHUICH MBI cauTaeM OHOTCKHIA XpebeT, UMEIomunii Ha OobIIeit
4acTH BBICOTHI BojopasnenoB oonee 900 MeTpoB HaJ p. M. U Pas3AessIIONIMH BO03a00phI

pek KpecroBas u Koueprar. O6mras miomans JaHHON MOMYISAIMA orieHuBaeTcst B 470 kM.
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Kpome Hamuuusi «pa3pbiBOBY» B YHUCICHHOCTH KIICIICH MEXKIYy 3TUMH TEPPUTOPUSIMH,
B II0JIB3Y CYIICCTBOBAHUSI TPEX OTICIBHBIX MOIYJISIMIA KIICIICH CBUICTEIBCTBYET pa3iiv-
YAIONTUICS XapaKTep AMHAMUKH MX YHCIeHHOCTH (puc. 8 u 9).
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Pucynok 9. Xapakrep ITUHAMUKY YMCICHHOCTH NMOMYJISILUI KIICIIEH Ha TpeX TEpPPUTOPUAX
Baiikaapckoro TpakTa B TEUCHHE IMISCTH JIeT (MOANMCH AAHHBIX MPUBEACHBI I psiioB «CpemHee»).

Figure 9. The character of the dynamics of abundance in tick populations in three territories
of the Baikal tract for six years (data labels are given for the “Average” series).
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OCo0eHHOCTRIO KIICTIIEBOTO HACEIEHUs Ha TeppuTopu 7—29-ro kM baifkaibckoro Tpak-
Ta (momynsus A) sBISETCsS KpaiiHe HH3Kas JI0Jsl yYacTKOB C BBICOKOM M OYEHb BBHICOKOM
YHCIEHHOCTHIO — B CpellHeM Takue ydacTku (¢ kmaccamu IV, V, VI) 3aammaior cymmap-
HO He Ooiee 6% OT BCeX MapIIPyTOB, @ B HEKOTOpBIE TOJbl HE PErHCTPHUPYIOTCS BOBCE.
T.e. oyaru BHICOKOI YMCIIEHHOCTH Ha AaHHOW TEPPUTOPUH HOCAT d(heMEepHbIH (IPOSIBISIIOTCS
HE KX TOM), HEYCTOMUYMBBIN Xapaktep. Ha 3Toii Teppuropun nmpeodiaialoT MapmipyThl
¢ KimaccoM [ — ot CBOOOMHBIX OT KJICIIel yY4acTKOB COCTABISICT MOYTH 1MooBUHY (44.0%)
Bcex MapupyToB. CymmapHo 51% cOCTaBISIOT MapIIpyThl C HU3KOH U CpeHEN YUCIEHHO-
ctoro niepeHocunka (kaacc Il u II1: ot 1 mo 10 u ot 11 mo 50 mmaro Ha (uiaro-yac), KOTOpbIC
pezcTaBIeHb TpUMepHO mopoBHY. C 2018 . XxapakTep TUHAMUKH OOWIHS Ha TEPPUTOPUU
HECKOJILKO MEHSIETCS 32 CUET CHIIKECHUSI JOJIM yYacTKOB Oe3 KIIeIeH M yBEIWYeHHs J0JeH
YYaCTKOB C HU3KHM, CPETHUM H BhIIe cpeanero (mo 100 ocobeit Ha ¢maro-4ac) ypoBHAMHA
OOMJIHSI YWICHUCTOHOTOTO, OJTHAKO MOAAIbHBIMU ocTatoTcs kiacesl I, 11 u 111

B okpectrocTax 30-52-ro kM baiikamsckoro Tpakta (momynsius B) momanbHBIM SIB-
asiercst knace [II, T.e. mpeobnagaroT y4acTKu co cpenHel ynucieHHOoCThio kiemer (11-50
nMmaro Ha (aro-gac). Jloms ux xomebnercs OT roma K rofy B mpenenax oT 31 mo 52% u
B cpenHeM cocrasisieT 41%. B ommdne ot Tepputopuu BOIM3M roposa, 37ech A0 CBOOOI-
HBIX OT KJIEIIeH MapIipyToB HeBeNuKa (B CpeIHeM 3a Bce rofpl Habmonenuit 14%). Jpyrum
B)XHBIM OTJIMYHEM 3TOH TEPPUTOPHH OT 7—29-TO KM SIBISICTCS HAJIUYUE 3[€Ch OOJBIIOTO
YKclia TATeH yrciieHHocTr kienieit 1V, V, VI kinaccos (T.e. 51 u Bbiie uMaro Ha uiaro-yac) —
JIOJISL TAaKMX TIATEH B COBOKYIMHOCTH B OKpecTHOCTSX 30—52-r0 KM COCTaBISIET B CpEIHEM
30%, HO B oThenbHble ToAbl nocturaia 46 (2020 r.), u paxe 61% Bcex yueroB (2018 ).
Takum 00pazoM, JaHHAS TEPPUTOPHS XapaKTEPU3YETCs YPE3BBIYAHO BEICOKOH TIOTHOCTBHIO
KJICIIIEBOTO HACEJICHUS C HAJIMYMEM OOJIBIIIOTO YKCiIa YCTOHUMBBIX (BCTPEUAIOLIMXCS BO BCE
rozel 00cIeI0BaHMs) MATCH (09aroB) MOBBIMIEHHON YHCIEHHOCTH TEPEHOCUHKA.

JluHamyKa CTPYKTypBl HaceJIeHHs B OKpecTHOCTAX 53—67-ro kM (momymsitus C) nmeer
YepThI CXOJICTBA C TAKOBOHM Kak Ha 7—29-M, Tak u 30-52-M kM TpakTta. MOmanbHBIM SIBJISI-
ercs kinacc 11, T.e. mpeobnanatoT ydactku co cpeanei (mo 50 mmaro Ha ¢uaro-yac) dmc-
JICHHOCTBIO KJIeIIel. [0S «IyCThIX» Y4eTOB 371eCh COCTaBIseT 25%, 4TO Topa3no MEHbIIE,
4yeM Boziie ropoza (44%), HO U CyIIecTBEHHO OoMbIe, YeM B cpepHel yacTu TpakTa (14%).
Kax u Ha Tepputopun cepenuHbl TPakTa, 34€Ch MHOTO MSATEH C TMOBBIIICHHOH, BHICOKOH U
OYCHBb BBICOKOI YMCIIEHHOCTBIO, HO, B OTIMYHE OT CPEIHEH YacTW TPAKTa, BCTPEUAIOTCS
OHHU pexe — cyMMapHO He Oosiee ueM B 20% ciydaes.

CpaBHEeHHE pacrpeAeIeH! JacTOT MapIIpyTOB C ONPEAEICHHBIMU KIacCaMM YHCIICH-
HOCTH Ha Pa3HBIX ydacTKax baiikambckoro Tpakra (Tabi. 3) 1O KpUTEPHUIO y? MOKa3ajio Ha-
JWYHE 3HAYUMBIX Pa3IMIUi MEKTY BCEMH TPeMs 0OCYKTa€MbIMH yJacTKaMH: MEXIy 7—29
u 30-52 kM (y? = 144.6, df =4, P < 0.001), mexmy 7-29 u 53-67 km (y° = 53.3, df = 4,
P <0.001) u B Tom uncie mexay 30-52 u 53-67 xm (y? = 17.6, df = 4, P < 0.01).
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Tabauna 3. Pacnipenenenne 4acToT MapIIpyTOB ONPEAETCHHBIX KIACCOB YHCICHHOCTH

Ha pa3HbIX yuyacTkax balkajabCKOro Tpakra

Table 3. Frequency distribution of routes of certain population classes in different sections
of the Baikal tract

CymmMmapHas (3a Bce mecTb JIeT HaOroieHuit) yactoTa (abc.) BCTpedaeMoCTH

Kiace MapIIPyTOB C JaHHBIM KJIACCOM YMCJICHHOCTHU Ha y4yacTke balikaibcKoro Tpakra
YHCIIEHHOCTHU = > =
7-29-1i kM 30-52-i xm 53-67-i1 xm
1 172 37 41
11 96 42 38
111 100 119 58
v 18 58 20
V + VI* 2(2+0) 31(24+7) 16 (11 +5)

* 3nayeHns V u VI kmaccoB 00beIMHEHBI TSI KOPPEKTHOTO BBIYMCIICHHUS )2, TIOCKONBKY YHCIO
HaOIIOICHUH ¢ YKa3aHHBIMU KJIACCAMU B OKPECTHOCTSIX 7—29-r0 KM ObUIO MEHbIIE S.

Takum 00pa3om, MEeXTy CpaBHUBAEMBIMH TTOIYJISIIUSIMEI CYIIECTBYIOT Pa3iM4usi B CTPYK-
Type IUIOTHOCTH HaceneHus. Kpome Toro, Mexmay HUMH HaOTIOAIOTCS Pa3IHuusl B JIMHA-

MUKe cpenHeil gucneHHocTH (puc. 10).

ocobeii
Ha ¢naro-yac
80,0
/12012
60,0 32013
4 2014
40,0 [ 2018
/ 2020
L) - 2021
e CpepHee
0,0

7-29 Km 30-52 km 53-67 km
Yuactok BailKanbCKOro Tpakra

Pucynok 10. MHoroneTHsAs AMHAMUKA CPEeJHEN YUCICHHOCTU TAaeKHOTO KJIEIIa Ha Pa3sHBIX
yuacTkax balikaibckoro Tpakra.

Figure 10. Long-term dynamics of the average number of taiga ticks in different parts
of the Baikal tract.

Ha repputopun, npuieraromieil kK ropoy, YACIEHHOCTb KJIElled B cpeaHeM 3a 6 jeT
HaOmrofeHuit coctaBuia 12.7 + 1.7 ocobeli Ha ¢aro-4yac U ObUIa €XKETOAHO CTaOUIIb-
HO HWXKE B CpeaHeM B 2—3 pasa, 4eM Ha JBYX OpYTruX Tepputopusax. Hambomee BpicO-
Ka Cpe/Hssl YUCICHHOCTh KJIEHIeH Ha TePPUTOPUU CEpPEeIUHBI TPAKTA, 3/1€Ch B OTICIbHBIC

romel oHa jgoxomwia 10 58—78 u B cpemHem coctaBmia 41.1 = 9.2 ocobeit Ha iaro-yac.

519



Ha Tteppuropun, npuieratomeid k baiikay, cpeqHee oouiie mepeHocynuKa OIM3Koe, XOTh
n HemHOTO HWXe — 31.3 + 5.9 ocobeit Ha ¢naro-yac. [IByX(paKkTOpHBII JUCTIEPCHOHHBIN
aHaJIM3 BBIIBMJI CTATHCTUUECKH 3HAYMMOE BIMsHHE (DaKTOpa «TeppUTOpHs (MOMYIISINA)»
(F =79, df, =2, df =10, P = 0.008, P < 0.05) na nokasare;b cpeJHedl YUCIEHHOCTH
KJICIIeH Ha CPaBHMBACMBIX YYacTKaX, HO OTCYTCTBHE JJOCTOBEPHOTO BIUSIHUS (haKTOpa «roj
nabmonerws» (F = 2.7, df, = 5, df = 10, P = 0.08, P > 0.05).

Panee mokaszano (MenbpHUKOBa U ap., 2021a), urto yyactku 23-#, 43-it u 47-i kM
Baiikanbckoro TpakTa, MO KOTOPBHIM HAKOTUICHBI JIAHHBIE 32 MHOTOJICTHUH IEpPHOX
(2005-2019 rr.), pasnuuarTcs MO AMHAMHUKE CPEAHEMHOTOJETHET0, a TaKKe CE30HHO-
ro oOmiausi TaéXHOTrO KIela, KpOMe TOTO, JOCTOBEPHO PA3HUTCS CPEIHEMHOTOJICTHSS
BUpycopopHOCTh Kiemei (Ha 23-M kM oHa cocrtasisieT B cpeaneM 0.9%, a Ha 43-m
n 47-m kM — 2.0 u 1.8%, coorBercTBeHHO). Kpome TOro, ycTaHOBIEHO, YTO B BBIOOpKaxX
KJIeIeH, COOpaHHBIX C PaCTUTEIILHOCTH B OKPECTHOCTAX balikanbckoro Tpakra, HUPKY-
JTUPYIOT 2 cyOTHIIa BHpyca KJICIMIEBOTO YHIe(aTnTa — EBPONCHCKUI U CHOMPCKUNA, TPU
abcoutoTHOM Tpeobnananuu nociennero (95%), npuuem B paifonax 17-ro m 23-ro km
TpakTa OOHAPYKEHBI MPEUMYIIECTBEHHO ITAMMBI CyOreHOT'PYIIBI «3aycaeB» CUOUp-
CKOro cyOTmmna BUpyca KJICIIEBOTO dHIedannTa, a ¢ 43-ro 1 47-ro KM cOOpaHbl IITaM-
MBI cyOreHorpynmsl «Bacunsuerko» (MenpHuKOBa, 2018). DTH maHHBIE TaK)Xe MOTYT
CBHJICTEIICTBOBATH B ITOJIB3Y CAMOCTOSITEIbHOCTH BBIJEICHHBIX MOIMYISIIIMHA KIICIICH.
B npyrom uccnenoannu (MenbHukoBa u 1p., 20216) mokazano, 4to B roykHOM [Ipubaiika-
JbE JT0JIsI HEPEHOCUYHMKOB, coeprkaimux Mapkepsl BKD u 6oppenuii, B 1ienom koppenupyer
C MX YHCIIEHHOCTBIO. [10CKOJIbKY HMEHHO B «IITHAaxX» CTaOMJIbHO BBICOKOW YMCIIEHHOCTH
TIepeHOCYNKa MPOUCXOANT Ooiiee MHTCHCUBHAS MUPKYIAus Bupyca (Koperbepr u ap.,
2013), BbIIC/IEHHBIE YUYACTKU TPAKTA C YCTOWYMBO BBICOKOW YHCIEHHOCTBIO KIELIeH Mpe-

CTaBJIAIOT HaI/I60J'IBH.IyIO OIMUACMUOJIOTUYECKYIO OIMaCHOCTD JUISI HACCJICHUS.

BBIBO/1bI

1. Ha tepputopun baiikambCKOro TpakTa BBIAEICHBI SApa MOMYJISIMNA TaeKHOTO KIie-
IIa — YYaCTKH C BBICOKOH M yCTOWYMBOW YMCIICHHOCTBIO IIEPEHOCUHKA, NPEACTaBIISIONINEC
BBICOKYIO 3MHUEMHOIOrHYecKyto onacHocTh. K HUM oTHOcarcs: Ilarponst (19-20-# km
Tpakrta), IBaHO-MatpeHuHckwii TieHTp (22-24-it kM), bypmyrys (38-if km), Dmekrpa (43-i
kM), AB3 (45-it km), Tanbusl (47-i kM), bonbias Peuka (54-55-it km), Hukona (60-63-i
kM) u Jluctesiaka (68-i KM).

2. B mpocTpaHCTBEeHHOH JAMHAMUKE KIICIIEBOIO HACEJICHUS! HAOIIOIAeTCsl BO3pacTaHUe
CpemHEeH YMCIEHHOCTH M IUIOTHOCTH HACENCHHs TaeKHOTO Kiema (YMEHBIIAEeTCs YHCIIO0
MapIIpyTOB, HE 3aCEJICHHBIX KJICIIOM) [0 Mepe ylaJeHHs OT ropoja. DTH MOKa3aTeH J10-
CTUTaIOT MaKCUMYMOB B CEPEAMHE TPAKTa, a 3aTeM BHOBb CHIIKAIOTCS TPH MPUONMKEHUN

K 03. baiikai.
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3. B MHOrONETHEN AMHAMHUKE YHCIEHHOCTH Ta€XKHOTO KJIEIIa MOKHO OTMETHTh M3MEHE-
HUE CTPYKTYpBI KJIEIEBOro HacenaeHus: HaunHas ¢ 2018 . — yMeHblIeHne 10U MapHIpyTOB
0e3 Kyemel 1 Bo3pacTaHKUe O MApIIPyTOB CO CPETHEH U BBIIIEC CPETHEH YNCICHHOCTHIO
KJIeIen.

4. B okpecTtHOCTSIX baiikanbckoro Tpakra OOMTaIOT TPU MOMYJSIUK TaeKHOTO KJela,
UX TJIOIIA/b 3aHSITOW UMH Tepputopuu oueHuBaercst B 220, 320 u 450 km?. JlanHbie rpym-
NHUPOBKU XapaKTEepU3YIOTCS CBOECOOpa3HeM MPOCTPAHCTBEHHON CTPYKTYPbI YHCIEHHOCTH U

€€ ITMHaAMHKHU.
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DYNAMICS OF THE SPATIAL DISTRIBUTION OF THE TAIGA TICKS IXODES
PERSULCATUS SCULZE, 1930 (ACARINA, IXODIDAE)
IN THE SURROUNDINGS OF THE BAIKAL TRACT (IRKUTSK REGION)

Yu. A. Verzhutskaya, D. B. Verzhutsky, E. I. Andaev, A. Ya. Nikitin

Keywords: taiga tick, population dynamics, spatial structure of populations, Upper Angara region

SUMMARY

The Baikal tract is a highway, about 70 km long, connecting the city of Irkutsk with the Listvy-
anka village, located on the coast of Lake Baikal. There are heavy traffic and a significant recreational
load with the location near the roadbed of many gardening, cottage settlements and tourist centers.
The average number of taiga ticks for all years of observations in the vicinity of the tract was
27.4 £ 4.96 individuals per flag hour, with the maximum recorded abundance of 255 individuals per
flag hour. In the vicinity of the road under consideration, the cores of taiga tick populations were
identified — areas with a high and stable number of taiga ticks. In the spatial dynamics of the tick
population, an increase in the average number and density of the taiga tick population with distance
from the city was observed, which reaches maxima in the middle of the tract, and then decreases
again when approaching the lake. Baikal. In the long-term dynamics of its abundance, one can note
a change in the structure of the tick population starting from 2018. This was reflected in a decrease
in the share of routes without ticks and an increase in the share of routes with an average and above
average number of ticks. On the basis of the studies carried out, it can be fairly reasonably assumed
that in the vicinity of the Baikal tract there are three populations of the taiga tick, characterized by

the peculiarity of the spatial structure of abundance and its dynamics.
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ABTOPCKHUM YKA3ATEJIb CTATEM 3A 2022 I. (TOM 56)

Ne  Crp.
Aracoii B. B., [Ipoxodses B. B. K Mmopdonoruu nuuuHok cienneit
(Diptera, Tabanidae) rpynmst Hybomitra (s. str.) bimaculata Macquart
ceBepo-3ananga Poccun.. 1 48
Aiibynaros C. B. Cm. CrantokoBuu M. K. u nip. 4 330
Amnpaes E. . Cm. Bepxynxas 0. A. u gp. 6 495
Anpaes E. . Cm. Hukurus A. 5. 1 ap. 5 418
Amnukwuesa JI. B., Memko E. I1. ®enotunnueckoe pazHooOpasne nomyssiinoHHBIX
rpynnupoBok Proteocephalus longicollis (Zeder 1800) (Cestoda, Proteocephalidae) -
napasura cura Coregonus lavaretus (L.) 2 91
bazanosa JI. I1. Cm. Hukurtus A. . 5 373
banaxonos C. B. Cwm. 3Bepesa T. B. u ap. 4 303
Baryesa M. [1., yrapos XK. H., Counyesa JI. JI. Myxidium rhodei Leger, 1934
(Cnidaria, Myxosporea): ce30HHas1, BO3pacTHas1, IPOCTPAHCTBECHHAS H MHOTOJIECTHSIS
JIMHAMHKA 3apaXEHHOCTH TUIOTBBI Rutilus rutilus B UMBBIPKYHCKOM 3a11Be
o3epa baiikan 6 469
Bepuukos K. A. Cm. Crapuxos B. I1. u ap. 2 168
Becmsitoa JI. A. Cm. Koueposa H. A. u ap. 2 126
bopucos C. A. Cm. Bepmuunun E. A. u ap. 4 335
Byrmsipun C. B. Cm. Koueposa H. A. u 1p. 2 126
Brnosuna E. JI. Cm. KoBanesckuii A. B. u p. 6 477
Bepxyuxkas FO. A., Bepxyukuii 1. b., Aunaes E. U., Hukutun A. f. [Ilunamuxa
HPOCTPAHCTBEHHOTO pacIpeieIeH s TaeKHOTO Kitema [xodes persulcatus Schulze,
1930 (Acarina, Ixodidae) B okpectHOCTSIX Baiikanbckoro Tpakra
(UpxyTckast o0nactp) 6 495
Bepxynkas FO. A. Cm. 3Bepesa T. B. u nip. 4 303
Bepxynkas 10. A. Cm. Hukutun A. S1. u np. 2 154
Bepxyukas 0. A. Cm. Hukutun A. f1. u np. 5 418
Bepxyukuii 1. b. Cm. Bepxyukas FO. A. u ap. 6 495
Bepxyuknit /1. b. Cm. Mensenes C. I. u gp. 3 226
Bepxyuxkuii /1. b. Cm. Mensenes C. I u ap. 5 385
Bepmmnun E. A., bopucos C. A., Menbaukosa O. B. Dxronapazursl MeIKux
MJICKOTTUTAIOIINX F0KHOTO [Iprbaiikaibst 4 335
Bepmmans E. A. Cm. Crapuxos B. I1. u ap. 2 168
Bunorpazosa A. A., CkBopuoB B. B. 'enbmuHTOdayHA yTHHBIX
ceBepo-3anana Poccuu u Dcronun 2 108
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I'opaeiiko H. C. Cwm. 3Bepesa T. B. u nip.
Topaeiiko H. C. Cm. Hukutuse A. 5. u gp.
I'pebenmukos U. C. Koanesckuii A. B. u jip.
I'ycapos 1. B. Cm. Kopaumosa O. A. u ap.
Jmutprokos A. B. Cm. Cenuxun H. B.
Hyrapos XK. H. Cm. baryesa M. [l u np.
3abamra A. B. Cm. Muponos C. B. u np.

3BepeBa T. B., Hukurun A. ., Cononxas H. C., Bepxxyukas 10. A.,

Topneiixo H. C., Baiaxonos C. B. Dkosnoro-(ayHuCTHUECKHH KOMITIEKC BUIOB
nkconoBbIx Kiemei (Parasitiformes, Ixodidae) Ha octpose IlyTsTrHa
(ITpumopckwuii kpaif)

3eepesa T. B. Cm. Huxurun A. S u ap.
3unoBbeBa C. B. Cm. Pricc A. 1O. u ap.
3y6xo K. C. KoBanesckuit A. B. u nip.
Hemko E. I1. Cm. Annkuesa JI. B.

Kosanesckuii A. B., Jlyunukosa E. M., Brioeuna E. 1., 3yoko K. C., HockoB M. A.,
Sxosnesa C. H., I'pebennmmkoB 1. C. @yHKIHOHUPOBAaHIE IPUPOHOTO 04ara
6abe3noza codak B Kysnerko-Cananpckoii ropHoii obmacti

(Kemeposckas obmacts, Poccust)

Konecnukora B. F0. Cm. Huxutun A. f. u ap.
Konecnuxona B. 10. Cm. Hukutun A. f1. u np.

Kopumiosa O. A., Yuctsxosa JI. B., I'ycapos 1. B. Dno6nonTHbIe HHpY30puT
u3 py61a 3yopa eBpomneiickoro Bison bonasus (Linnaeus, 1758)
n3 Bonorozackoit o6mact Poccnn

Korru b. K. Cm. Mengenes C. I. u ap.
Korru b. K. Cm. Mengenes C. I. u ap.
Kotrru b. K., Craxees B. B. bnoxu (Siphonaptera) na rore Poccun

Koueposa H. A., becnsitosa JI. A., Byrmeipun C. B. K Bonpocy o notepe
9KTOIAPA3UTOB MEJIKUX MIICKOIUTAIOMINX IIPH OTIIOBE JIOBYIIKaMu ['epo

Kpasuenko B. H. Cm. Crapuxos B. I1. u ap.

Kycenxo K .B. Cwm. ITocniexosa H. A. u np.

Jleonosuu C. A. Adarus camMII0B y HUKCOIOBBIX KJielieil moxcemeiicta [xodinae
JIyunukosa E. M. Cm. KoBanesckuii A. B. u 1p.

JlsnynoB A. B. Cm. Hukutun A. S1. u np.

Mausimes JI. JI. Cm. Muponos C. B. u np.

Mengenes C. I, Bepxyuxwuii /1. b., Kortu b. K. brnoxu pona Paradoxopsyllus
Miyajima et Kodzumi, 1909 (Siphonaptera, Leptopsyllidae) u ux pomrs
B IIPUPOJTHBIX OYarax qyyMsl

Mengenes C. I, CrantokoBnu M. K. broxu (Siphonaptera) meikux
MIICKOIIUTAIOMIX MbIca KapTemr 1 0cOOeHHOCTH pacpoCTpaHeHNUs UX BHIOB
Ha ceBepo-3arajie eBporeickoit yactu Poccun
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Mengenes C. I, Bepxyuxwuii Jl. b., Kortu b. K. [laneapkruaeckne BuabI 610X
pona Xenopsylla (Siphonaptera, Pulicidae), napasuTtupyoline Ha HecyaHKax
(Rhombomys, Meriones), 1 UX pOJib B IPUPOTHBIX OYarax qyMbl

Menbuukosa O. B. Cm. Bepmunnun E. A. u nip.

Muponos C. B., 3abamra A. B., Mansiues JI. JI. bropa3snoo0Opasue nepbeBbIx
KJIeMIeH, Tapa3uTUpPYIOMNX HAa BOPOOEMHO0Opa3HBIX HIDKHETO JloHa,
1 KOTMYECTBEHHBIE XaPAKTEPUCTUKH 3aPArKCHUS

Muxaiinosa E. . Cwm. [Tonstea K. B. u ap.
Moposos U. M. Cm. Huxurtun A. 4. u op.

Hukutun A. 5., bazanosa JI. I1. ®eHorunuueckue 0COOEHHOCTH
9KCIIEPIMEHTAIIBHO MOJTyYeHHBIX THOpHI0B AByX noasunos Citellophilus tesquorum
(Siphonaptera, Ceratophyllidae)

Huxutun A. f1., Bepxynxkas 0. A., Moposos 1. M., Tumomkun A. b.,
ITanoB B. B., Konecnukosa B. 0. Anomanuu sx30ckesneTa
Ixodes paviovskyi occidentalis (Parasitiformes, Ixodidae)

Huxurun A. 5. Cm. Bepxynkas F0. A. u 1p.

Huxutun A. f1., 3Bepesa T. B., Bepxxyukas 0. A., Jlsnynos A. B., Pymakos JI. M.,
Konecnukona B. 0., I'opneiixo H. C., Annaes E. 1. dayna, obunue

1 NHQUIMPOBAHHOCTH ONACHBIMH JUIS YeJIOBEKa MaTOreHaMU HKCOJOBBIX KIISIel
Ha octpose [Toroa (ITpumopckuii kpaif)

Huxutun A. 5. Cum. 3Bepesa T. B. u ap.
Hockos M. A. Kopanesckuii A. B. u ap.
ITanosc B. B. Cm. Hukutus A. 5. u ap.

[Tanroxosa E. B. ITepBbie cBeenns o kpoBococymux komapax (Diptera, Culicidae)
HaIMoHaJIBHOTO Tapka «tOrei Bay (pecmybnuka Komu, nmpunonspHsiii Ypai)

ITeryxoB B. A. Cm. Crapukos B. I1. u ap.

ITonsesa K. B., Muxaiinosa E. 1., Uyrynosa lO. K. HoBble nanHble 0 BUIOBOM
pasHooOpa3un ckpeOHelt poga Neoechinorhynchus (Acanthocephales,
Neoechinorhynchidae) 8 Kpacrosipckom kpae

ITocmexoBa H. A., Kycenxo K .B. Ynsrpactpykrypa TerymMeHTa H MOP(OIOTHS
KaICyIIbl, OKpY>Karolel TeTpatupuanu pona Mesocestoides Vaillant, 1863
B [I€YEHU MOJIEBKU-IKOHOMKH

TIpoxodres B. B. Cm. Aracoii B. B.
IIpoxopoga E. E. Cm. Yecmanoga P. P.
Pynaxos 1. M. Cm. Hukurtus A. 5. u ap.

Price A. 10., Cimpunonos C. 3., 3uHoBseBa C. B. Upaknuii SIcoHoBud Dnnasa
(23.12.1928, Towmmucu — 30.11.2021, Tommmcu). Hekposor

Cemuxun H. B., ImutprokoB A. B. [I10THOCTE OKpPBUIEHHBIX (OpM

olleHbeH KpoBOCcOoCcKH Lipoptena cervi (Linnaeus, 1758) B pa3mu4HbIX OHOTOMAX
U UHTCHCUBHOCTD 3apaK€HH OCHOBHOI'O X03siMHA HA TEPPUTOPHUU
JlennHrpazackoii obmactu

Cksopuos B. B. Cm. Bunorpanosa A. A.
Cononkas H. C. Cwm. 3BepeBa T. B. u ap.
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CranrokoBuu M. K. Cm. Meagsenes C. I

CranroxoBnd M. K., ®enopos /1. 1. Oxronapasursl (Acari: Gamasina, [xodidae;

Insecta: Anoplura) menkux miaexonuraromux Meica Kaprem (BBC 311H PAH)
(Kapenusi, Jloyxckuit p-H)

CranroxoBnd M. K., ®enopos /1. /1., Aiibynatos C. B. HoBble nanusie
o dopesun Gaeolaelaps debilis (Ma, 1996) (Acari: Mesostigmata: Gamasina)

Ha kpoBococymux ABykpbuIbiX (Diptera: Ceratopogonidae, Culicidae, Simuliidae)

Crapuxkos B. I1., KpaBuenko B. H., Bepmunaun E. A., bepaunkos K. A.,
IetyxoB B. A. OcoGeHHOCTH PacCIIPOCTPAHECHUS U MTapa3UTHPOBAHHS
Polyplax hannswrangeli Eichler, 1952 (Anoplura) B 3amaguoit Cubupu

Craxees B. B. Cm. Kortu b. K. u ap.

Cron6osa B. B. HoBble naHHBIC 110 pacipoCTpaHEHHUIO KIICIICH
B YJIbSIX MEIOHOCHBIX IT4eJ Ha fore 3anagHoil Cuoupu

CynranoBa E. A. CoBpeMeHHas payHHCTHUYECKAsT OLICHKA MOMYJISIIUH
KPOBOCOCYIIHX KOMapoB B Or0-BOCTOYHON YacTu A3epbaiimkana

Tumomikun A. b. Cm. Hukutun A. 5. u op.

Yemanosa P. P, IIpoxoposa E. E. OGHapysxeHne B MOJUTIOCKE Succinea putris
CHOPONHMCTHI pofa Leucochloridium HeoOBIYHOM OKpaCKH

VYenenckuii Y. B. Climate, Ticks and Disease. Edited by Pat Nuttall. CABI,
United Kingdom, 2022, 592 p. Peuensus

®Denopos /1. A. Cm. CranroxoBry M. K.
®enopos J1. [. Cm. Crantokouu M. K. u nip.

Denopos /1. C. Crpoenue oprana ['amnepa y kiemta Ixodes (Exopalpiger)
trianguliceps Birula, 1895 (Parasitiformes, Ixodidae) B cBs13u ¢ TakcoHOMHUEit
pona Ixodes Latreille, 1795

Yuctsaxosa JI. B. Cm. Kopraunosa O. A. u 1p.

Uyrynosa lO. K. Hecnienuduunas BcrpedaeMocTs HEMaTox
Cystidicola farionis Fischer, 1798 y myx B pexe Xaranre (Mmope JlanteBbIx)

Uyrynosa 0. K. Cwm. ITonsesa K. B. u ap.
SxoBnesa C. H. KoBanesckuii A. B. u nip.
Asogwa S. U. Cwm. Idika I. K. i mp.
Galaktionov K. V. Cm. Gonchar A.

Gonchar A., Galaktionov K. V. Guide to Notocotylidae (Digenea)
parasitizing coastal gastropods of the White and Barents seas

Idika I. K., Asogwa S. U., Obi C. F., Nwosu C. O. Efficacy of ivermectin against

gastrointestinal nematodes of goats in the sub-humid savanna zone of Nigeria
Nwosu C. O. Cwm. Idika I. K. u np.
Obi C. F. Cwm. Idika L. K. u 1p.
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