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Abstract. A biological and faunal analysis of the species distribution of Ixodid
ticks in the West Kazakhstan region was carried out. The ecological features of
the distribution of Ixodid mites in the biogeocenosis of the studied region, as
well as their species association with certain biotopes, are studied. The highest
species diversity of ticks is distinguished by the elevated steppe zone. The
ixodid fauna in this zone is represented by 5 species belonging to 4 genera: D.
marginatus, D. reticulatus, H. detritum, Rh. rossicus, and L. persulcatus. Mites of
the genus Dermacentor prefer toinhabit areas with sufficiently moist soil, with
mixed grass and meadow vegetation. . persulcatus and Rh. rossicus species are
found in forested floodplains, Hyalomma species are pastures. In the collected
specimens of Ixodid ticks, a significant predominance of females compared to
males was noted. Ticks of the genus Dermacentor are distributed mainly in
flat steppe landscapes. Forest and forest-steppe zones are the most suitable
for the ixodid family. For Ripicephalus, they are forest-steppe and semi-desert.
Ticks of the genus Hyalomma are found only in areas of cattle breeding and
adjacent territories.

Keywords: ixodid ticks, biogeocenosis, dominant species, biological analysis,
faunal analysis

Introduction

Ixodid mites belong to the ecological group of temporary ectoparasites with long-term
feeding [1-4], so the life cycle of ixodids includes four stages: egg, larva, nymph, and imago. The
nature of the effects of tick bites on the skin of animals is determined by their type, the duration
of suction, and the immune status of the host. Ixodid ticks are temporary ectoparasites that feed
for a long time, spending a significant part of their life cycle in the external environment.
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In addition, much attention was paid to species of epizootological and epidemiological
significance. As a result of numerous studies and observations, an extensive factual material was
accumulated, so there was a need to systematize and generalize it, which was implemented by
a number of authors in works of a monographic nature [5-10]. A number of authors have found
that ixodids contain tularemia, plague, tick-borne encephalitis, ixodic tick-borne borelliosis,
and animal piroplasmidosis. For many natural focal diseases, ixodid ticks are special carriers.
The range of pathogens transmitted by ixodid ticks is constantly expanding.

Currently, diseases associated with tick bites dangerous for animals and humans, are
everywhere, from tropical, subtropical, and temperate zones to rural areas and large cities.
The constant movement of animals and surrounding people contributes to the spread of ticks.
The study of the ecological features of the distribution of ixodid ticks in the biome of West
Kazakhstan, as well as the exact location of a particular biome, allows you to determine in time
the places of accumulation of the most dangerous ixodid tick species. The direction of activity in
determining the environmental conditions on the icon of the dependence of the problem is also
important. In the Ural region of Kazakhstan, this issue deserves special attention. In this area, the
different natural-geographical conditions and various autobiographies, which are characterized
by the Icon of the distribution of diversity, lead to the population of social welfare, and the area
of the protection of the environment is affected. The living conditions of the landscape, and
ticks of the biological distribution, as well as the ticks of the species composition and specific
biological communities of the relationship, for the details of the study are necessary. Based on
such studies, it is possible to assess the risk of diseases of natural vectors to identify the main
points of accumulation of ixodides [11-17].

In 2011, during the spring and summer period, 138 residents of the West Kazakhstan region
suffered from ixodic tick bites and sought medical help. A total of 100 ticks taken from humans
were tested in the laboratory for tick-borne infections, with a negative result. An annual stable
circulation of Congo-Crimean hemorrhagic fever (CCGF) virus was detected in the studied region.
There is a high concentration of Hyalomma marginatum in cattle in this area. This type of tick is
the main vector of the CCGF virus in neighboring regions of Russia [3,18-20]. Interestingly, they
can be attracted to human breath and its components, such as acetone, nitric oxide, and carbon
dioxide, which can also be produced by plants [15, 17-23].

The study of spontaneous CCGF virus infection in various animals is carried out by enzyme
immunoassay (ELISA) using the Vectorkrim-CCGF-antigen test system manufactured by Vector-
Best CJSC. The detected CCGF virus should be additionally examined by real-time PCR. In the
territories of Russia adjacent to the West Kazakhstan region, Congo-Crimean hemorrhagic fever
virus RNA was detected in 10 samples of the H. marginatum tick. The 661 H. asiaticum mites
were examined in the Zhangali region, and 8 of the 187 samples tested positive for Congo-
Crimean hemorrhagic fever virus antigen (4.2%). As a result of comprehensive studies in the
west of the West Kazakhstan region, the virus was detected in H. asiaticum. Thus, a new natural
outbreak of Congo-Crimean hemorrhagic fever has also been identified in Kazakhstan.

Based on the above, the aim of this study is to conduct a comparative analysis of changes
in faunal complexes of Ixodid mites in various biogeocenoses of the territory of Western
Kazakhstan.

Materials and research methods

This work is based on materials obtained after field and laboratory studies in 3 administrative
districts of the West Kazakhstan region (Bokeyorda, Zhanibek, and Syrym districts), including
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1,825 biomass and 2,712 ticks according to a single methodology using standard flags and
fibers (Figure 1). When monitoring large mammalian infections, direct collection of ticks from
vertebrate hosts in the study area is the main method [21-24].

The determination of the systematic affiliation of ticks was carried out using determinants
together with specialists from the Uralsk sanitary and Epidemiological laboratory, the Ural
Anti-plague station, and the district sanitary and Epidemiological station.

Figure 1. Research areas

From vertebrates, ticks were collected on farms and pastures. When collecting ticks, attention
was paid to the places where they were concentrated in the feeder: neck, underbelly, ears,
eyelids, axillary and groin areas, nipples, bottom and tail tip. Fixed ixodid ticks were removed
manually with medical gloves, grabbing the base of the beak. In some cases, tweezers were
used. Tear off the ticks by any means, with caution it is necessary to release movements or
rotate the tick around the longitudinal axis of the body, so as not to tear the burrow. Gloves and
tools are disinfected after work, and hands are treated with 70% alcohol [25-28].

The ticks collected in various biotopes were fixed with 70% alcohol. Before the study, the ticks
were removed from a test tube, placed on filter paper, removed with tweezers, and examined
under a magnifying glass under side lighting. The table "tick identifier of the Ixodidae family"
was used to determine the genus and species of ticks.

The data obtained were processed using statistical methods. The work used standard
environmental indicators (dominance index (id), indices of species diversity and wealth). Basic
statistical calculations were performed using Microsoft Excel 2007 and Statgraphics 5.0.

Results
Today, the ixodofauna in western Kazakhstan biotope is represented by five species of

four genera: Dermacentor marginatus, Dermacentor reticulatus, Hyalomma detritum, Ixodes
persulcatus, and Rhipicephalus rossicus.
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The fauna of tick species of the western region of Kazakhstan, by quantitative distribution,
is very uneven. Dermacentor ticks (D. marginatus and D. reticulatus) occupy a dominant place
in terms of abundance and appearance. D. marginatus species are found in all three regional
settlements (49.60% in collections). Divisions of the ixodid fauna of the Kazakh Urals are formed
on D. reticulatus (21.12% in collections). H. detritum species -at least than 50%.

The share of all listed types of ixodid ticks in the region is 87.90% of the total tick fauna of
the studied biogeocenoses. The Ixodes persulcatus and Rhipicephalus rossicus can be considered
the ixodid mite species for the fauna of the biotopes of the three studied regions, of the region
0.95% and 6.30% in the collections, respectively, the least.

The distribution of ixodid mites in different biogeocenoses is uneven and mosaic. Quantitative
characteristics of the Ixodid tick fauna also depend on natural and geographical conditions.
The natural and climatic conditions of the West Kazakhstan region are characterized by a high
degree of mosaic landscapes, soils, vegetation cover, and economic development of the territory.
The tick fauna of the southern upland Uvalisto plain forest-steppe part of the right bank of the
Chagan River is represented by 3 species belonging to 2 genera. The dominant species in this
zone was D. marginatus (ID was 84. 5%). The percentage of the 2 other species was distributed
as follows: D. reticulatus - 14.0%, 1. persulcatus - 1.4%.

Analysis of the faunal data of ixodid ticks in the West Kazakhstan region showed that the
highest species diversity of ticks is found in the high steppe belt on the right bank of the Derkul
River. As a result of the conducted studies, it was determined that the ixoid fauna in this zone
is represented by 5 species belonging to 4 families: D. marginatus, D. reticulatus, H. detritum,
Rh. rossicus, and I. persulcatus. A total of 425 tick specimens were collected. The dominant
species in the study area was D. marginatus (ID was 42.3%). The percentage of other species
had the following distribution: D. reticulatus — 21.7%, H. detritum - 12.3%, Rh. rossicus - 9.6%,
I. persulcatus - 2.3%.

On the territory of the Bokeyorda district, in the biogeocenoses of low-mountain steppes,
4 species of ixodids were also recorded: D.marginatus, D. reticulatus, H.detritum, Rh. rossicus.
D.marginatus dominates (ID 49,6%), D.5.3 is subdominant (ID 2%). The percentage of other
species was distributed as follows: H. detritum - 16,4%, Rh. rossicus - 1,6%. Three types of
ticks were found in the high-level steppe biogeocenoses of the Syrym district: D. marginatus,
D. reticulatus, and H.detritum. The following species dominated: D. marginatus (ID 58.4%)
and D. reticulatus (ID 40.1%). In the elevated mountainous biogeocenoses near the village of
Mashtakov, only 2 species are found: D. reticulatus and D. marginatus. The territory is dominated
by ticks of the D. reticulatus species by a large margin (ID 82.0%). The D. marginatus species
was less common in this zone (8.4%). The biotopic distribution of ixodid ticks in the West
Kazakhstan region is as follows. Forest areas and floodplains of the Chagan and Derkul Rivers
were characterized by the greatest species diversity and richness. The Macintosh diversity
index was 0.487 +0.042 and 0.395 + 0.040, respectively; the Shannon index was 1.973 + 0.132
in forest areas and 1.841 + 0.067 in floodplains, respectively. The species composition in forests
is 4 species, in floodplains, 5 species.

The isotopic ixodic ticks of the territory are distributed in the West Kazakhstan region as
follows. The Chagan River's largest forest areas of were distinguished by their diversity. The
Macintosh index is 0.487 £0.042 with composition diversity, respectively, not 0.395 = 0.040; in
the forest area, the Shannon index is 1.973+ 0.132, in the floodplain, 1.841 + 0.067, respectively.
c. the species composition of the forest is 4 forces, floodplain - 5 species. According to the results
of the survey, small animals had a lower occlusion rate than large animals, and their occurrence
index was recorded, respectively, 91.0% and 92.3% (Table 1).
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Table 1

Damage to various animal species in western Kazakhstan

Type of tested Number Ticks Maximum Abundance Index

animal of examined collected number index, pcs of occurrence,
Animals of ticks per 1 %
animal
Small animals 996 2960 19 2.97 91.0
Large animals 13 98 24 7.5 92.3

In addition, there are three most common species in the region: ticks - I persulcatus,
D. reticulatus, and D. marginatus. In addition, based on the fact of predominance of these types,
we focused on the study of these three types of ixodids, which we found and are practically
widespread in western Kazakhstan. The results of collecting ixodid ticks in the context of natural
and climatic zones and their types are presented below in Table 2. Our observations and studies
were carried out in the forest steppe zone and the steppe zone of western Kazakhstan.

Analysis of the data in Tables 1 and 2 shows that animals in forest-steppe territory are
infected with three species of ixodids: D. reticulatus - 49.5%, D. marginatus - 8.6%, I. persulcatus
-41.9%. The maximum number of ticks found on one cattle was 24, and the maximum number
of Ixodes ticks on one cattle was 19. On average, 7.5 Ixodes ticks were found per examined
cattle, and 2.97 Ixodes ticks per cattle.

Table 2
Types of ixodids in different natural and climatic zones of western Kazakhstan

Natural- Collected Among them
l(;‘lilmate ti_CkS’ D. reticulatus D. marginatus L. persulcatus

elt preces pieces | %, M+m | pieces | %, M+m | pieces | %, M+m
Forest-steppe 3100 1535 | 49,5+2,8 266 8,6+x1,1 | 1299 |41,9+2,6
Steppe 2835 1252 | 44,2+2,5 412 | 14,517 | 1171 | 41,327
Total 5935 2787 | 47,4%2,6 678 | 10,6+1,4 | 2470 | 41,6%2,7

According to Table 3, the dominant place in terms of numbers in cattle is occupied by ticks
of the genus Dermacenter - D. marginatus. This type of tick is found in 65 percent of the cattle
population. The subdominant form includes H. detritum (30%). Significantly fewer species were
found in cattle: D. reticulatus (3.0%) and Rh. rossicus (2.0%). Ticks of the I. persulcatus species
have not been detected on cattle.
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Table 3
Collected ticks from different animals
Types of ticks Number of ticks
From cattle | From horses | From sheep | From dogs From From roe
humans

Total | % |Total| % |Total| % | Total| % |Total| % |Total| %
D. marginatus 138 | 65 | 71 | 60,4 | 221 | 88,6 | 15 |426| 43 | 550 2 7,0
D. reticulatus 6 30| 47 (396 | 29 |114| 12 |324| 19 | 250 3 8,0
H. detritum 64 | 30 0 0 0 0 0 0 0 0 0 0
I. persulcatus 0 0 0 0 0 0 0 0 12 15,0 0 0
Rh.rossicus 6 2,0 0 0 0 0 9 25,0 4 5,0 23 | 85,0
Total 214 | 100 | 118 | 100 | 250 | 100 | 36 | 100 | 78 | 100 | 28 | 100

D.reticulatus (32.4%) and Rh. rossicus species (25.2%) is more common. The species H.
detritum and I persulcatus have not been found. For horses, D. marginatus is the dominant
species (60.4%), and D. marginatus (42.4%) is a common species of ixodic ticks for dogs.

Subdominant D.reticulatus (39.6%). Rh. rossicus, H. detritus, and 1. persulcatus could not be
identified. Only two types of ticks have been removed from sheep: D.marginatus and D.reticulatus.
D. marginatus predominates (88.6% in collections). D. reticulatus was significantly fewer (11.4%
in collections) (Figure 2).

Types of ticks
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Figure 2. Specific occurrence of ticks in different hosts

Rh.rossicusis the dominant species of roe deer (85.0%). D. marginatus (7.0%) and the species
D. reticulatus (8.0%) is much less common in roe deer. Humans are often the breadwinners of
ixodic ticks. The species, L. persulcatus, was only found in human collections. Dominant type
D. marginatus (55,0%), D. reticulatus - 25,0%. Ticks of the type 1. persulcatus - 15.0% and Rh.
rossicus - 5.0%.
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As a result of mass parasitization of ticks of the genus Dermacentor, the amount of hemoglobin
in the blood of animals decreases by 12-15%, red blood cells by 1.5 - 2 million, and leukocytosis
develops with significant eosinophilia, 7-13%, which leads to exhaustion and death of animals.

When 60-100 pairs of ticks are parasitized on sheep, severe intoxication, nervous system
disorders, and sometimes death are observed. Milk yields of cows can decrease by 18-20%
(with mild tick damage) and 40-50% (with severe tick damage, more than 3 thousand ticks per
animal). Many researchers have found that the time of falling off drunk ixodids falls on certain
periods of the day. For example, female ticks Ixodes ricinus and I. persulcatus [25]. They usually
finish the last stage of feeding on the night before falling off and leave the owner in the morning,
when the cattle are grazing on pastures. In arid climates, the larvae, nymphs, and females of
Hyalomma anatolicum fell off cattle during the summer months, and in Tajikistan at night, when
the animals were resting in primitive pens. In the cracks of the mud walls of these rooms, the
eggs of H. anatolicum molt or develop, all stages of which feed on farm animals [26].

Data on the species belonging to ixodid ticks collected from different vertebrate species in
the Bokeyorda and Zhanibek districts are presented in Table 4.

Table 4
Species belonging of ixodids collected from animals

Study area Total ticks Among them

collected, D. reticulatus D. marginatus Ixodes persulcatus.

ex.

Ex. % Ex. % Ex. %

Bokeyorda 531 244 45.9 89 16.8 198 37.2
Zhanibek 2181 947 43.4 314 14.4 920 42.2
Total: 2712 1191 | 43,925 403 | 14.8+1,6 | 1118 41.2+2,2

As the analysis of the tabular data shows, during the study of cattle and small animals on
farms, 2712 tick samples were removed, we identified them as D. reticulatus — 1191 samples
(43.9%), D. marginatus - 403 samples (14.8%), and Ixodes persulcatus - 1118 samples (41.2%)
(Figure 3).

= D. reticulatus = D. marginatus = Ixodes persulcatus.

Figure 3. Species ratio of epidemiologically significant ticks
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In addition, in MNT - the maximum number of ticks was 11 individuals, and in cattle the
maximum was slightly higher - 14 ixodids. The tick abundance index in these animal species
differed significantly from each other. Thus, the average abundance index in cattle was 5.7
individuals, while in MNT there were only 3.1 ixodids per animal studied.

After wintering, the emergence of ticks occurs gradually, so their number in pastures and,
accordingly, in animals increases until the last decade of May, then reaches a certain maximum
and begins to decrease. In the last days of the season, active ticks are practically not detected,
and ticks of the genus Dermacentor reappear in the second half of August.

In the West Kazakhstan region, the first cases of activity of D. reticulatus ticks were recorded
in mid-April, when adults of the parasite were caught from plants. The first peak of maximum
abundance of D. reticulatus was recorded from April 21 to June 4, when 30 individuals were
recorded per hour of flight, and the abundance index (I0) was 13.4 individuals. The second
peak of activity of Dermacentor ticks was recorded later, from August 15 to October 3.

In addition, the first cases of detection of a species such as Ixodes persulcatus in nature
were recorded on April 13, and the last cases of activity were recorded in the third decade of
June. The highest number of ixodids in animals was recorded from May 7 to June 3, and during
this period their incubation reached 77.2-100% of the population, depending on the region,
with an abundance index (Al) of 14.2 individuals per animal. The maximum number of ixodids
per animal reached 29 individuals. The last cases of attacks on cattle by Ixodid ticks of the
Dermacentor genus were recorded on September 21, and the last ticks were removed from
plants on October 7. During the observation, it was also noted that ticks attack animals only
when they go out to pasture. With the increase in the number of ticks in nature, the number of
their warm-blooded hosts increased.

Although some studies were conducted later, when the parasitic season of adult ticks began to
decrease, we observed a high degree of damage to farm animals. Thus, the ixodid tick occurrence
index in MNT was 88.6%, and ixodid tick infestation in cattle was 65.0%.

The sexual structure of the population of ixodids collected on the surface of vertebrate bodies
and biogeocenoses in the West Kazakhstan is presented in Table 5.

Table 5
The ratio of males and females in the biogeocenoses of the West Kazakhstan region

Species Total number of Males Females
1833 Ex. % Ex. %
D. marginatus 670 269 40,2 401 59,8
D. reticulatus 524 169 32,4 355 67,6
L persulcatus 228 47 20,4 181 79,6
H. detritum 215 103 48,0 112 52,0
Rh. rossicus 196 109 55,4 87 44,6

According to the table, there are significant predominance of females than males. The ratio
of males and females is obviously biologically important for preserving the diversity of species
in the region. This pattern is due to the desire to increase the number of offspring. A special
feature is the Rh. rossicus: the females are more numerous than in the collections. Over the
years of research, there has been a tendency for Ixodes ticks to change their body shape. During
the dry years, various species of Ixodes mites were suppressed.
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Discussion

The scientific and practical significance of the work lies in the fact that scientific research
was conducted in Kazakhstan, mainly of an epizootological nature, which determined the
species composition of ticks. The leading measure in the system of combating pathogens of
vector-borne diseases is the destruction of their vectors, Ixodes ticks. The development of
new methods for trapping ticks will help prevent economic and social damage and is aimed
at improving the safety of the environment and humans. The proposed technology will use
compositions of environmentally friendly products to prolong the action of drugs in order to
reduce the number of treatments with acaricidal drugs and reduce the burden on the animal
body and the environment.

Epidemiologically, the importance of arthropods as carriers of pathogens of infectious
diseases of humans and animals is incomparably greater than their importance as parasites, and
in obligate-transmissible diseases, vector ticks play a leading role. They actively participate in
the mechanism of transmission of pathogens of infectious diseases, especially from protozoan,
rickettsial, viral, and bacterial.

Ticks carry hemorrhagic fevers, tularemia, pyroplasmosis, and tick-borne encephalitis. The
Ixodid tick order (Ixodidae) occupies a leading position among blood-sucking arthropods in
terms of the number of transmitted diseases. Among them, there are such dangerous infections
as tick-borne typhus, encephalitis, tularemia, pyroplasmosis, and hemosporidial diseases
of domestic animals and humans. These ticks are under the close attention of medical and
veterinary acarology and parasitology in general. Ixodes ticks are the most common carriers of
dangerous encephalitis [29, 30]. The harmful effects of parasites as carriers of infectious diseases
are many times greater than their actual parasitic harm. Diseases transmitted to humans and
animals by tick bite are called vector-borne diseases. In this case, ticks are a kind of reservoir
of infectious agents; they retain them throughout their lives and are often transmitted from
generation to generation, laying infected eggs, from which infected larvae are born. Encephalitis
mite is one of the most common and well-known. It is important to note that the encephalitic
tick is not a separate breed (species) of arthropod insects. Any type of tick can become infected
with encephalitis, so it is impossible to identify signs that determine the degree of danger. But it
should be remembered that such an infection can lead to the death of a person [6,10].

The Ixodid tick order (Ixodidae) occupies a leading position among blood-sucking arthropods
in terms of the number of transmitted diseases. Among them, there are such dangerous
infections as tick-borne typhus, encephalitis, tularemia, pyroplasmosis, and hemosporidial
diseases of domestic animals and humans. These ticks are under the close attention of medical
and veterinary acarology and parasitology in general. Our results have shown that using this
feature of tick behavior is very effective in collecting and trapping ticks and other blood-sucking
insects.

Conclusion

Field trips were conducted, and new knowledge was gained about the patterns of formation
of tick foci in the West Kazakhstan region, and their role in the spread of diseases carried by
ectoparasites.

In Western Kazakhstan the analysis of the changes in the ixodofauna of the biogeocenoses of
in the period over the past 10 years has been carried out. Changes in the species composition,
dominant type, and abundance of ixodid ticks have been identified.
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In the Urals, among the studied landscape zones, the mountain steppe zone was characterized
by the largest number of species, diversity, and richness. The composition of the species
is 5 species, which is a consequence of the significant diversity of landscape and zoological
conditions in this region. However, ticks of the genus Dermacentor sharply dominated in
number. Ecological and faunal analysis showed the features of the spread of Ixod ticks on the
territory of Kazakhstan. In the coastal forest-steppe zones, the diversity of species is higher, and
the abundance ratio of individual ixodid species was more uniform.

A relationship has been established between the species composition of Ixodes mites and
the landscape conditions of the West Kazakhstan region. Ticks of the genus Dermacentor
are distributed mainly in flat steppe landscapes. Forest and forest-steppe zones are the most
suitable for the ixodid family. For Ripicephalus, they are forest-steppe and semi-desert. Ticks of
the genus Hyalomma are found only in areas of cattle breeding and adjacent territories.

The greatest diversity of ticks was recorded in dogs (3 species); the Macintosh variety index
was 0.336 £0.021, and the Shannon index was 1.452 + 0.072; for cattle (4 species), the Macintosh
variety index was 0.342 * 0.04, and the Shannon index was 1.068 + 0.032.

From an epidemiological point of view, the importance of ixodids as carriers of infectious
diseases of humans and animals is incomparably higher than their parasitic significance. The
harmful effects of parasites as carriers of infectious diseases are many times greater than their
real parasitic harm. Based on the data obtained, it is possible to develop regional measures for
the treatment and prevention of ectoparasites in animals.
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BaTbic Ka3akcTaH 06JIBICBIHBIH, GUOTONTAPbIH/AA UKCOAUATI KeHeJIep/iH TapaaybIHbIH,
GUOJIOTUAJIBIK, epeKIeTiKTepi

P.H. TenieyoBa*!, B.K. EcimoB?, B.)K. Baiimyp3uHna?, K.U. AxmetoB?, A.K. HypbsimeBa*
1A6ali amvindarsl Kazax yammoik nedazozuka/bik yHugepcumemi, Aamamsit, Kazakcmau
29. MapryaaH yHueepcumemi, [lass1o0dap, Kasakcmat
3Topalirvipos yHusepcumemi, [lasaodap, Kasakcmax
*Hazap6aes 3usmkepaik mekme6i, Acmana, Kasakcmat

Anpgarna. bateic KasakcTaH oO6JbICBIH[A UKCOAUATI KeHeslepAiH TypJepiHiH TapajyblHa 6U0JIO-
TUSIJIBIK, XKoHe (ayHasbIK, Tajajay Kyprisingi. 3epTTesneTiH allMaKThlH O6UOreoLeHO34apblHAA UKCO-
JUATI KeHeJiep/liH, TapasybIHbIH, 3KOJIOTHUSJIBIK epeKIleJiKTepi, COHAal-aK oJiap/blH OeJrisi 6ip
6uoTonTapMeH TypJiik GaisaHbIChl 3epTTenreH. KeHenepAiH eH >KoFapbl TypJiepiHiH apTypJiniri
6uik Jasa aliMarbIMeH epekulesieHefi. Bys aliMakTarbl ukcogu[ ¢ayHacel 4 TybICKa »XaTaTblH 5
TYpAeH Typabl: D. marginatus, D. reticulatus, H. detritum, Rh. rossicus xaHe I. persulcatus. Dermacentor
TYKbIMJIACbIHbIH, KeHeJslepi >KeTKUIIKTI bUIFaJAbl TONBIPAKTHI, apajac LIeMNTi 9He IaJIFbIH/bI
eciMzikTepi 6ap MeKeHJey OpbIHAAPBIH KaKcbl kepexi. I persulcatus xoHe Rh. rossicus TypJepi
KallblIMasapAafbl opMaHpaap, Hyalomma Typnepi xalbuibiMAapAbl MekeHJengi. WkcomuATi
KeHeJlep/liH >KUHAJIFaH Y/TilepiH/ie aHaNbIKTap/AblH epKeKTepre KapaFaH/a efdyip 6acbIM eKeHAIri
GalikaJiibl. Dermacentor TYKbIMIACbIHBIH KeHeJsIepi HeTi3iHeH »Ka3bIK Jajia JaHapTTapblH/IA Tapa/IFaH.
Ixodidae TyKbIMAACHI YIIIiH OpMaH/Abl )KoHEe OpMaH/ bl ajia allMaKTaphl eH KoJsailibl. Ripicephalus ymin
0J1ap OpMaH/Ibl Jlajia XXaHe LieJelT xepJiep. Hyalomma TyKbIMAachIHBIH, KeHeslepi TEK MaJl ecipeTiH
ayLaHAapAa »KoHe OFfaH ipresiec ayMaKTap/a Ke3zecezi.

TyiiH ce3aep: MKCOAUATI KeHesep, GHoreoleHo34ap, 6acbIM TypJiep, 6MOOTHSIBIK, Taljay, payHalbIK
Tangay
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BuoJsioruyeckue 0CO6eHHOCTH pacnpoCTpPaHeHUsI MKCOA0BOTO KJiela
B 6uoTonax 3anaaHo-KasaxcTaHCKo# 06J1acTH

P.H. ToneyoBa*!, B.K. EcumoB!, B.XK. Baiimyp3una?, K.U. AxmeToB?, A.K. HypsimeBa*
'Kasaxckutl HayuoHabHbll nedazozuveckutl yHusepcumem umeHu Aéasi, Aamamol, Kazaxcemau
?[lasaodapckuli nedazozuveckuli yHugepcumem umeHu A.Mapzayaaua, Ilasnodap, Kazaxcmau
3Topatizvipos yHusepcumem, [lasaodap, KazaxcmaH
*Hazapbaes unmesekmyanbHas wkoaa, Acmawna, Kazaxcmau

AnHoTanus. [lpoBeseH 6HO0JIOr0-GayHUCTUYECKUN aHA/M3 PACHPOCTPAHEHUS BHUJIOB HKCOJIOBBIX
KJelel B 3anagHo-KasaxcTaHckod o6JiacTu. M3ydeHBbl 3KOJ0THYECKHE OCOBGEHHOCTH pacrpocTpa-
HeHUSl UKCOJOBBIX KJielllell B GMOTeoleH03ax MCCAeAyeMOro perdoHa, a TakKe UX BHUJ0Bas CBSA3b
C ompejleleHHbIMU 6uoTonaMu. HauboablIMM BHAOBBIM pPa3HOOOpa3vWeM KJlelled OTJNYaeTCs
BO3BbIIIeHHAs1 CTenHas 30Ha. PayHa HMKCOMOBBIX KJlellled B 3TOM 30He MNpejcTaBjJeHa 5 BUJaMH,
oTHocauMMuca K 4 pogam: D. marginatus, D. reticulatus, H. detritum, Rh. rossicus v I persulcatus.
Knemu poga Dermacentor npefnovyuTarOT 3acesisiThb Y4aCTKHA C JOCTAaTOYHO BJIAXKHOU MOYBOMH, CO
CMeIlaHHOM TPaBSAHUCTOU U JIYTOBOH PacTUTENbHOCTBIO. Buznbl I persulcatus v Rh. rossicus o6uTaioT
B NnoiiMax pek, Bujbl Hyalomma - Ha nact6umax. B cobpaHHBIX 3K3eMIISIPAX UKCOJIOBBIX KJellel
O0TMeYeHO 3HAYMUTEeJbHOE MpeobJiaJlaHre CaMOK 10 CpaBHEHHIO ¢ camiiamu. Kieniu poga Dermacentor
pacnpocTpaHeHbl MPEUMYILIECTBEHHO B PaBHUHHBIX CTEMHBIX JaHAmadTax. JlecHass U JiecocTemnHas
30HbI SIBJISIIOTCS HauboJiee MOX0ASIIMMU /151 cEMeNCcTBa UKCOA0BbIX. [l1s1 Ripicephalus 3To iecocTenb
¥ mnoJsynycTbiHA. Kiemm poma Hyalomma BCTpedyarTcd TOJbKO B MeCTax CKOTOBOACTBA M Ha
NpUJIEeramiuX TePPUTOPUSIX.

KioueBble C/I0Ba: HUKCOJOBble KJEl[Hd, GUOTeoleHO03bl, JOMUHUPYIOUIME BHU/bl, 6UOJO0TUYECKUIN
a”asu3, GayHUCTUYECKUU aHAIH3

CBeJeHUs 06 aBTOpax:

Toneyoea Paywan2yn Hyp.aaHO8HA - aBTOP-KOPPECHOHAEHT, AOKTOpaHT Kaszaxckoro Hauuo-
HaJIBHOTO IearoruyecKoro yHuBepcutetra uMeHu Abas, Jlocteik, 13, 050010, AnmaTsl, KazaxcraH.

Ecumoe boanam Ka6dyweeuy - kaHA1AaT 6M0JI0TMUYeCKUX HayK, A01eHT Kazaxckoro HallMoHa/lbHOTO
ne/laroru4eckoro yHuBepcuteta uMeHnu Abas, Jloctoik, 13, 050010, AnmaTsl, KazaxcTaH.

Baiimyp3una basin Kyma6aeeHa - MarucTp eCTEeCTBEHHBIX HayK, HpenojaBaTesb-3KCIePT
Bricuielt mkosibl EcTecTBo3HaHu [laBaojapcKoro nejgarorudeckoro yuuBepcureta, Omkabai 6aTolp,
60, 140000, [TaBnogap, KasaxcraH.
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XyceuH 6eH Tanan, 21, Z05H8H2, Actana, KazaxcraH.

ABTOpJIap TypaJibl MaJliMeTTep:

Tesneyosa Paywanzyn HypiaaHKwI3bl - XaT-xabap aBTOpbl, Abail aThiHAaFbl Kasak YJITTBHIK
ne/laroTUKaJblK YHUBEPCUTETIHIH AoKTOpaHThI, JocThiK, 13, 050010, AnmaTsl, KazakcTaH.
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