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DISTRIBUTION OF TICKS OF THE GENUS
DERMACENTOR KOCH, 1844 (IXODIDAE, AMBLYOMMINAE)
IN THE SOUTH-EASTERN PART OF KAZAKHSTAN

Abstract. Based on the analysis of retrospective data (literature sources and collections of ixodid ticks of the
RSE “Institute of Zoology” SC MES of the Republic of Kazakhstan and RSE “KSCQZD named after M. Aikim-
baev” of the Ministry of Health of the Republic of Kazakhstan), as well as of own collections on the territory of
Almaty, Zhambyl and Turkestan regions, the range boundaries of Dermacentor genus: D. marginatus, D. niveus,
D. paviovskyi, D. reticulatus within the south-eastern part of Kazakhstan were clarified. Significant differences in
tick’s distribution between modern data and studies of the last century have been identified, which is probably due to
the active human activity in this region. In the south-eastern region of Kazakhstan, D. marginatus is distributed
mainly in foothill zones. Most of it lives in the foothills of Zailiysky and Zhetysu Alatau (Almaty region). This
species is less common in the foothills of the Western Tien Shan - the Karatau ridge (Turkestan region) and the
Talas ridge (Zhambyl region). The area of D.niveus covers desert and semi-desert territories, mainly floodplains of
the Shu, Ile, Syrdariya rivers and their tributaries. D. paviovskyi ticks found in the foothills of the Western Tien
Shan, Karatau ridge. Their finding in 1944 by the Republican Tropical Station on small cattle in the Almaty region is
probably accidental. The range of D. reticulatus in south-eastern Kazakhstan is limited only by the foothills of
Zailiysky and Zhetysu Alatau. Finding a species in the Zhambyl and Turkestan regions is probably erroneous.

Key words: ixodid ticks, pathogens vectors, ectoparasites collections, ticks ranges, parasite fauna.

Introduction. It’s known that blood-sucking ticks are vectors of especially dangerous for humans
and animals bacterial, viral, and protozoal diseases, such as tularemia, borreliosis, babesiosis, tick-borne
encephalitis, Lyme disease, and horse and cattle Lyme disease [1].

In addition, in the Kyzylorda region, listeria and pasteurella were isolated from ticks of the
Hyalomma genus. On the territory of the Volgograd region of Russia adjacent to the West Kazakhstan
region, the antigen of the West Nile fever virus was detected in Hyalomma scupense ticks. Ticks Rhipice-
phalus pumilio are vectors of rickettsia - pathogens of Astrakhan tick-borne spotted fever.

Currently, the main problem is the lack of modern information on the status of the fauna, ecology and
biology of ixodid ticks in the south and south-east of Kazakhstan, which are unsuccessful for especially
dangerous zoonotic infections. Intensive studies of ixodid ticks in Kazakhstan and, in particular, in the
southern region, were carried out in the middle of the last century. No such studies are currently
underway. There is only information on some dangerous zoonotic infections transmitted by ixodid ticks
[2]. In foreign countries, ixodid ticks are given close attention [3-5] for the above reasons. However, these
studies are regional in nature, the results of which cannot always be used for the territory of South
Kazakhstan. One of the urgent tasks of modern acarology is to conduct a complete inventory of the
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modern fauna of ixodid ticks with a clarification of the ecology, abundance, distribution and role in
biocenoses as vectors of infectious zoonoses. Our studies can form the basis for the development of
recommendations for sanitary-epidemiological organizations.

The study of ixodid ticks is of undoubted national and international significance. The range of some
species of ticks covers both the territory of Kazakhstan and neighboring regions. In this regard, there is a
likelihood of ticks spreading zoonoses of humans and animals, both to the territory of the republic and
beyond.

Every year in Kazakhstan, especially in the south and south-east of the country, hundreds of cases of
bites of people by blood-sucking ticks are recorded, among which there are cases with a fatal outcome
from the diseases transmitted by them. Therefore, the study of ixodid ticks in Kazakhstan can be signi-
ficant in solving many socio-economic problems.

Studying the issues of fauna, biology, distribution of ixodid ticks and many others can contribute to
the further development of Kazakhstan’s acarological science, as well as improving the sanitary-epide-
miological situation in the south of the country and increasing the level of public health, as a result of
which significant social and economic effects can be achieved [6].

According to the latest data, the world fauna of ticks has 896 species belonging to 3 families, while
the Ixodidae family includes 702 species (14 genera) [7].

Deep and detailed research in Kazakhstan was carried out by 1.G. Galuzo in the 1940-50s. According
to him, the fauna of ixodid ticks of Kazakhstan counted 63 species belonging to 6 genera (Hyalomma,
Haemaphisalis, Rhipicephalus, Dermacentor, Ixodes, Boophylus) [8]. Since then, significant changes
have occurred in the systematics of ixodid ticks, and according to modern authors, who rely mainly on
literature and collection materials in Kazakhstan, 42 species of ixodids belonging to 5 genera are known.
Until the mid-70s of the last century, in-depth studies were carried out by G.V.Ushakova, A.V. Levit and
other scientists-acarologists of Kazakhstan. On this, information about the study of ixodid ticks in the last
century of Kazakhstan is exhausted.

In connection with the aggravation of the situation with tick-borne infections, the study of ixodid
ticks has recently been very relevant. It is known that the territory of the south and southeast of Kazakh-
stan is unsuccessful for some zoonotic infections (tularemia, tick-borne encephalitis, Crimea-Congo
hemorrhagic fever, etc.), which are transmitted by ixodid ticks. One of the main vectors of tularemia in
the foci are ticks of the genus Dermacentor Koch, 1844 (D. marginatus, D. niveus D. reticulatus) [9-12].
In the foci of the Crimea-Congo hemorrhagic fever, along with ticks of the genus Hyalomma,
Dermacentor niveus is one of the main vectors of the virus [13]. In this connection, the study of the distri-
bution of ticks of the genus Dermacentor in the south and southeast of Kazakhstan is of no small
importance.

Material and methods. The material for the work was our own collection of ixodid ticks in the terri-
tory of Almaty, Zhambyl and Turkestan regions, research materials on ticks for tularemia, reported data
and collections of ticks from Taldykorgan, Zhambyl and Shymkent anti-plague stations, literary sources
and collections of RSE “KSCQZD named after M. Aikimbaev”’[14] and RSE “Institute of Zoology” MES
RK. In our research on the collection and study of ixodid ticks, we use the technique proposed by N.A.
Filippova [15]. In total, in 2018 we collected and studied 2460 individuals of Dermacentor genus ticks.

The geographic coordinates of tick collection sites were determined by using a GPS navigator. All
information on sampling was recorded in workbooks, and then in an electronic database (EDB). Diagnos-
tics of the specific belonging of ticks was carried out using stereoscopic microscopes. The electronic
database is compiled in the Excell program. Locations of ticks are reflected on electronic maps using the
ArcGIS 10 program.

Research results. The world fauna counts 34 species of ticks of the genus Dermacentor [7]. In his
monograph, [.G. Galuzo for the fauna of Kazakhstan notes 8 species of ticks of the genus Dermacentor:
D. daghestanicus Olen., 1927, D. marginatus Sulz., 1776, D. nuttalli Olen., 1927, D. pavlovskyi Olen.,
1927, D. pictus Herm., 1804, D. raskemensis Pom., 1946, D. silvarum Olen., D. variegatus kamtschadalus
Neum., 1908 [8], and the last three are not indicated for the territory of Kazakhstan. Taking into account
the changes in the systematics of ixodid ticks that have occurred over the past half century, the fauna of
Kazakhstan has 7 species of ticks of this genus: D. niveus Neum., 1897, D. marginatus Sulz., 1776, D.
nuttalli Olen., 1927, D. pavlovskyi Olen ., 1927, D. reticulatus Fabr., 1794, D. silvarum Olen., D. ushako-
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vae Fil., Pan., 1987 [16]. In our work, we present information on 4 species of ticks of the genus Derma-
centor that live in the south and southeast of Kazakhstan: D. niveus Neum., 1897, D. marginatus Sulz.,
1776, D. paviovskyi Olen., 1927, D. reticulatus Fabr ., 1794.

Dermacentor marginatus (Sulzer, 1776). Initially, was discovered by D.I. Blagoveshchensky [17]
on dogs in the territory of South and South-East Kazakhstan, in 1931 in the city of Dzharkent, then, in
1932 on humans and cattle in the Alakul district (Uch-Aral and Ostrovka villages) of Taldy-Kurgan
region and the village. Dzharkent on the dog. In subsequent years (1933-34), the species was found on
horses and cattle in the Taldy-Kurgan region, Ili district, Alma-Ata region, the outskirts of the cities of
Alma-Ata and Dzharkent and Chui district of the Dzhambul region. In 1937, D.I. Blagoveshchensky
found this species on horse and human in the Taldy-Kurgan and October districts of the Taldy-Kurgan
region and in the Kegen district of Alma-Ata region. From 1940 to 1948, ticks were found in the Alma-
Ata, Aksuysky, Karatalsky, Taldy-Kurgan, Andreevsky, Sarkand, Lepsinsky, Oktyabrsky, Alakulsky
districts of Taldy-Kurgan oblast and Alma-Ata, Iliysky, Chiliksky, Kugalinsky and Dzhambulsky districts
of Alma-Ata oblast, Kelesky, Leng Tulkubassky, Sairamsky, Dzhuvalinsky and Karatassky regions of the
South Kazakhstan region, and in the Dzhambul region.

Our studies noted the species in the Baidibek (vicinity of Almaty, Baizhansay, Zharyksay), Tolebi
(floodplain of the Syrdaria River, SNNP “Sayram-Ugam” Sairam-Su gorge of Turkestan region. In the
Almaty region is registered in the Sarkand (foothills of Zhetysu Alatau) and Balkash (upper reaches of the
Ile river) regions (figure 1).

Zhambyl region —~

4!-51'6'( mﬁ\t./:ﬁ}’l_)_):

—= !
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Figure 1 — Locations of finds of ticks Dermacentor marginatus

Material: 87599, 83243, 22 N, 58 L. studied. A total of 1787 individuals of D. marginatus own
collections and from collection funds of the RSE “Institute of Zoology” SC MES of the Republic of
Kazakhstan, RSE “KSCQZD named after M. Aikimbaev” Ministry of Health of the Republic of
Kazakhstan, RSI “Shymkent Anti-Plague Station” of the Committee for Quality Control of Goods and
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Services of the Ministry of Health of the Republic of Kazakhstan, RSE “Taldykorgan Anti-Plague
Station” of the Committee for Quality Control of Goods and Services of the Ministry of Health of he
Republic of Kazakhstan.

Dermacentor niveus Neumann, 1897. The available information about the initial finds of this
species in Kazakhstan dates back to 1905 in the vicinity of the Alma-Ata city. Later, in 1929, the species
was found there. In 1934, D. niveus was found in the Oktyabrsky, Kegen and Chui districts of the Alma-
Ata region. Since the 40s of the last century, a detailed study of this species has begun. A number of
researchers found the species in Enbekshi-Kazakh, Alma-Ata, Ili, Chilik, Kegen, Uigur Balkhash and
Dzharkent regions of Almaty region, Kelesky, Lenger, Sairam, Turkestan, Suzak, regions of South
Kazakhstan region, Aksuysky, Karatalsky, October Alakolsky, Burlyu-Tyube districts of Taldy-Kurgan
region, Kurdai district of Dzhambul region. In the 50s Levit A.V. finds this species around Bilyli-Kul lake
(Zhambyl region), Enbekshi-Kazakh and Balkhash regions of Almaty region, Zhambyl and Moyynkum
regions of Zhambyl region. In the early 60s, Ushakova found ticks in the Balkhash district of Alma-Ata
and in the Arys region of the South Kazakhstan region. In the mid-60s, studies of Karabayeva R. the ticks
were collected in the Moyunkum district of the Zhambyl region, the Leninsky and Lenger regions of the
South Kazakhstan region. In the late 60s, the species was found by G.Gubareva in Balkhash and by V.N.
Senotrusova in the Karatalsky districts of the Alma-Ata region. The latest information we have about the
findings of D. niveus dates back to 1970. I.G. Prygunova, K.A. Dzhanokmen, G.A. Kravets and others in
the Balkhash district of Alma-Ata region (collections of the RSE “Institute of Zoology” of the National
Academy of Science of the Republic of Kazakhstan).

Since 2006 of the present century, our studies of D. niveus have been noted in the Kerbulak and
Balkash districts of the Almaty region; in the vicinity of Turkistan, Sozak, Baidibek, Otyrar, Ordaba-
synsky, Arys, Maktaralsky districts of the Turkistan region; Sarysu, Moyunkum districts of the Zhambyl
region (figure 2).
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Figure 2 — Locations of finds of ticks Dermacentor niveus
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Material: 381 99, 462 33, 19 N, 2 L. were studied. A total of 864 individuals of D. niveus from
own collections and from collection funds of the RSE “Institute of Zoology” KN MON of the Republic of
Kazakhstan, RSE “KSCQZD named after M. Aikimbaev ”Ministry of Health of the Republic of Kazakh-
stan, RSE “ Shymkent Anti-Plague Station ” of the Committee for Quality Control of Goods and Services
of the Ministry of Health of the Republic of Kazakhstan, RSE “ Taldykorgan Anti-Plague Station” of the
Committee for Quality Control of Goods and Services of the Ministry of Health of the Republic of
Kazakhstan.

Dermacentor pavlovskyi Olenev, 1927. The main habitat of D. paviovskyi is the Tien Shan
mountains [15]. [.G. Galuzo gives information about the first findings of the species in 1910 in the Ak-
Kekil place of the Karatau ridge on the mountain sheep Ovis polii nigrimontana. Later, in 1928, the
species was found in Turkistan. D. paviovskyi was noted by the Republican Tropical Station (RTS) in
1941 on Siberian ibex and mountain sheeps in the Aksu-Dzhabagly nature reserve, in 1944 on sheep and
goats in the Naydenovka village of the Dzhambul district of the Alma-Ata region. In 1953-55 the RTS
finds the species again on Siberian ibex in the Aksu-Dzhabagly reserve, and in 1961 on the Menzbir
marmot at the source of the river Badam (Western Tien Shan).

We collected 2 males on the flag in the Baidibek region (Karatau mountains, environs of the village
of Kensai) of the Turkestan region (figure 3).
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Figure 3 — Locations of ticks Dermacentor pavlovskyi and D. reticulatus

Material: 25 22, 59 &d, 62 N, 4 L. of D. pavlovskyi were studied from the collection funds of the
RSE “Institute of Zoology” KN MES RK, RSE “KSCQZD named after M. Aikimbaev” Ministry of
Health of the Republic of Kazakhstan, RSE “Shymkent Anti-Plague Station” of the Committee for
Quality Control of Goods and Services of the Ministry of Health of the Republic of Kazakhstan, RSE
“Taldykorgan Anti-Plague Station” of the Committee for Quality Control of Goods and Services of the
Ministry of Health of the Republic of Kazakhstan.
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Dermacentor reticulatus (Fabricius, 1794). The first information about the findings of ticks of this
species in 1934 on horses and cattle in the vicinity of the Alma-Ata city was given by D.I. Blagovesh-
chensky. Later, in 1937, he found ticks on cattle in Ili, and on hares in Alakul districts of the Almaty
region [17]. In 1940-46. repeated findings of these ticks on dogs, horses, cattle, Siberian roe deer, shrews,
Mongolian pikes, house mice, vegetation and humans in the vicinity of Alma-Ata (Teres-Butak, Small
Almaty Gorge, upper Talgar, Broad Shchel, Medeo) and Almaty region (Bartogay, village Naydenovka,
Dzhambul region, 1li, Foothills of the Dzungarian Ata-Tau) [8]. There is evidence of the presence of this
species by the Republican Tropical Station in cattle in Sary-Agach (probably an accidental caught, since
the species was not found in subsequent years).

Thus, information on the distribution of D. reticulatus in the south and southeast of Kazakhstan until
the end of the 40s of the last century was limited mainly to the territory of the Almaty region [8]. Until the
beginning of this century, we don’t have information about finding the species in the study area outside
the Almaty region.

In 2012-16. ticks were collected from the vegetation on the flag in Almaty (Botanical Garden) and
Sarkand ("Zhongar-Alatau GNPP"), Kerbulak (vicinity of Karasu), Talgar, Karasai (vicinity of
Yermensay village) districts of the Almaty region. In addition, in 2017-18. ticks were collected in vicinity
of Topolevka, Sarkand, Vesely, Shatyrbay, Erkin, Abay, Rudnichny, Aldabergenova, Tekeli, Budyonny,
Sarkand districts of Almaty region (figure 3).

Material: 1150 229, 992 §& were studied. A total of 2142 individuals of D. reticulatus from the
collection funds of the RSE “Institute of Zoology” KN MES RK, RSE “KSCQZD named after
M. Aikimbaeva” Ministry of Health of the Republic of Kazakhstan, RSI “Shymkent Anti-Plague Station”
of the Committee for Quality Control of Goods and Services of the Ministry of Health of the Republic of
Kazakhstan, Shymkent, Kazakhstan, RSI “Taldykorgan Anti-Plague Station” of the Committee for
Quality Control of Goods and Services of the Ministry of Health of the Republic of Kazakhstan.

The discussion of the results. Since the early 2000s of this century, studies have been carried out on
the current state of the fauna of ixodid ticks that live in south-eastern Kazakhstan. Based on the studies, it
should be assumed that over the past half century, as a result of intensive human economic activity, the
tick’s fauna underwent changes in the areas we studied. Compared with 30-60 years of the last century,
significant changes have occurred in distribution of ticks of the Dermacentor genus [18]. Using modern
research methods, we have clarified the current boundaries of the D. marginatus, D. niveus, D. pavlovskyi,
D. reticulatus ranges within south-eastern Kazakhstan. So D. marginatus was noticed by us in the territory
of Almaty, Zhambyl and Turkestan regions, mainly confined in the south-east to the foothills of Zailiysky
and Zhetysu Alatau, in the south to the foothills of the Western Tien Shan. Ticks were found in mass in
the foothills of Zhetysu Alatau (Almaty region), less often in the foothills of the Western Tien Shan and in
single individuals in the Zhamby] region.

D. niveus is widespread in the territory of the three regions studied by us. The area of D. niveus
within south-eastern Kazakhstan is confined to arid zones - these are mainly floodplains of the large rivers
Shu, Ile and Syrdaria and their tributaries. D. paviovskyi is registered by us only in the south of Kazakh-
stan in the foothills of the western Tien Shan. In Almaty and Zhambyl regions, the species was not found.

Findings. In the studies conducted in south-eastern Kazakhstan, we collected 4 species of ticks,
ixodid ticks of the genus Dermacentor: D. marginatus, D. niveus, D. paviovskyi, D. reticulatus. As a
result of the analysis of retrospective data (literary sources and collections of ticks), significant differences
were found in the distribution of these species of ticks in the study area compared to the 30-60 years of
the last century.

Based on our studies, we can assume that not only natural and climatic conditions, but also the
anthropogenic factor play a role in changing the boundaries of habitats. The earlier presence of some tick
species in unusual for it territories is probably due to human economic activity - in the second half of the
last century, the region was intensively developed, villages appeared and grew, irrigated agricultural
enterprises have been developing.

Research funding source. The work was prepared as part of the scientific and technical program
"Development of the scientific foundations of a single for the Republic of Kazakhstan system for moni-
toring, diagnosis and microbial collection of pathogens of especially dangerous,"returning", newly
emerging and imported infections Program code 0.0730).
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1KP JeHcaynbIk cakTay MUHHACTPIIriHIH "MacryT AWKpIMOaeB aTHIHIAFbI
Kazak kapaHTHHIIK >koHE 300HO3ABIK MH(pekumsuiap FeutbiMu opTanbiFsr [IDKK PMK, Anmarer, Kazakcran,
KP JleHcaybIK caKTay MHHHCTpIIIri Tayapiap MeH KbI3METTEpIiH CanachliH 6aKbiay KOMHTETIHIH
"[lIsiMkenT obara Kapchl Kypec cranuuscel" PMB, IlleivkenT, Kazakcran,
’KP JleHcayIibIK CaKTay MHHHCTPIIIri Tayapyiap MeH KbI3METTep/IiH CarachlH OaKpLIay KOMHTETIHIH
"TanmpikopraH obara Kapcel kypec craniusacel" PMb, Tanapikopran, Kazakcran

KA3AKCTAHHBIH OHTYCTIK-IIBIFbIC BOJITTHAE DERMACENTOR KOCH, 1844
(IXODIDAE, AMBLYOMMINAE) TEKTI KEHEJIEPJAIH TAPAJIYBI

Annoranus. Anmartel, XKamObin xone TypkicTaH 0ONBICTAPBIHBIH ayMaFbIHIIA PETPOCIEKTHBTI JEPEKTEp MCH
MEHIIIKTI amsIMIapAbl Tangay Herizinae KazakcTaHHBIH OHTYCTIK-IIBIFBIC Oeiiri merinaeri Dermacentor: D.
marginatus, D. niveus, D. pavlovskyi, D. reticulatus TexTi KEHeJIEpAiH Tapally aliMarbl HAaKTBUIAHAB. OTKEH FachIp-
IBIH Kasipri JepekTepi MEH 3epTTeyiepl apachlHIa KeHeNepIiH Tapalybl OOMBIHINA elieyni aldbIpMallbUIBIKTap
aHBIKTANbI, OYJI aJaMHBIH O€JCeHIl MapyallbUIbIK KbI3METIMEH OalaHbICTBI OONYbl MYMKIH. D. marginatus
KaszaxcTaHHBIH OHTYCTIK-IIBIFBICHIHAA HEri3iHEH Tay OOKTepiHaeri aiiMakrapaa tapairad. OHbIH Herisri oeuiri lie
»oHe JKericy AnaraysiHblH Tay 0exTepinge Typansl. barsic Tsub-1lans — KapaTay sxotackl MeH Tajac »K0OTacChIHBIH
Tay OeKTepiHAe cupek Ke3neceni. D. niveus apeaibl MOl )KOHE KapThUIall MeIeUTTi ayMaKTapIsl KAMTUIBI, HETi-
sinen Uy, Ine, Ceipmapus e3eHAepiHiH kalbIIMaNIaphl JKOHE ONAapAbIH arblHAApHL. D. pavlovskyi xenenepi batsic
Tanp-1llanasy Tay Oextepinne, Kaparay sxotaceina tabpurraH. Ka3akcTaHHBIH OHTYCTIK-IIBIFBICHIHIAFEI D. Re-
ticulatus apeansl Tek lie sxone JKeticy AnaTaybIHbIH Tay OOKTEpIMEH IIEKTENE/].

Tyiiin ce3mep: UKCOI KEHEJEP, KO3BIPFBIITAPIbIH TaPATYyIIbLIAP, SKTOMAPA3ZUTTEP KOJUICKIHUACH, KEHEIep
Tapainy aiiMarbl, pasuTTep hayHaCHI

3. 3. CasikoBa', B. II. CagoBckast', A. B. Ecxkanos', B. T'. Meka-Meuenko',
T. H. Kyuuua', M. B. Ky;iemun?, U. B. Kum®

'PI'IT na ITXB «Ka3saxckuit Hay4HBII LEHTP KapaHTUHHBIX U 300HO3HBIX MH(pEeKIMH uM. MacryTta AlikumbaeBa»
MunucrepctBa 31paBooxpanenus PK, Anmatsl, Kasaxcras,
*PI'Y «IlIbIMKEHTCKas IPOTHBOYYMHAsl CTAHIMs» KOMUTETa KOHTPOIIS KauecTBa TOBAPOB H YCIYT
Munucrepctsa 3apasooxpanenust PK, [ITeimkenT, Ka3zaxcran,
*PI'Y «TanbIKOpraHckas IPOTUBOYYMHAS CTAHIMs» KOMHTETa KOHTPOJIS Ka4ecTBa TOBAPOB H YCIyT
Munucrepcrsa 3apaBooxpanenus PK, Tangsikopran, Kazaxcran

PACIIPOCTPAHEHHUE KJIEILEN POJJA DERMACENTOR KOCH, 1844
(IXODIDAE, AMBLYOMMINAE) B IOI0-BOCTOYHOI YACTH KA3AXCTAHA

AnHoTanusi. Ha ocHOBe aHanM3a peTpOCICKTHBHBIX JaHHBIX (JINTEPAaTypHBIX MCTOYHUKOB M KOJUIEKIUH HK-
comobix kiemeit PI'TI «actuTyT 300m0rnm» KH MOH PK u PT'TI «KHIK3U M. M. AiikumbaeBa» M3 PK), a
TakXKe COOCTBEHHBIX COOpOB Ha TeppuTopun AnMaTHHCKOH, XKamObuickoit n Typkecranckoi o0iacTeil yTOYHEHBI
TpaHHIbI apeajoB Kiemiei poxa Dermacentor: D. marginatus, D. niveus, D. pavlovskyi, D. reticulatus B mpenenax
10ro-BocTouHoi 4yactu Kaszaxcrana. BbISBICHBI CyIIECTBEHHBIE Pa3iIMYMs MO PACIPOCTPAHEHMIO KIEHIEH MEXIy
COBPEMEHHBIMH JAHHBIMH U HCCIIEA0BAHUSIMH IPOLIIOTO CTOJETHS, YTO, BEPOSTHO, CBSI3aHO C U3MEHEHHNEM KIIMMaTa
Y aKTUBHOM XO3HCTBEHHOU JESITEILHOCTHIO YelIOBEKa B 3TOM perruoHe. B roro-soctounom peruone Kazaxcrana D.
marginatus pacupocTpaHeH, B OCHOBHOM, B IPeAropHbIX 30HaXx. OCHOBHas Macca ero oOuTaeT B MpeAropbsix 3au-
nuiickoro u XKetbicy Anaray (AnmaTrHCKas 00acTh). Heckobko pexke BU BCTpeuaeTcsl B MPEAropbsix 3anagHoro
Tsnup-11lans - xpeder Kaparay (Typkecranckas obnacts) u Tamacckuii xpeber (JKamObuickas obnacts). Apean D.
niveus OXBaTHIBACT ITyCTHIHHBIC U MTOJYIYCTHIHHBIE TEPPUTOPHH, B OCHOBHOM 3T0 1o#iMsI pek Ly, Une, Coipnapus
n ux npuroku. Knemu D. paviovskyi oOHapyxeHbI B ipenropbsix 3ananHoro Tsaub-1lans, xpeder Kaparay. Haxox-
nenne ux B 1944 rony PecryOnukaHCKOH TPOMUYECKOW CTAaHIMEH HA MEIKOM POTaTOM CKOTE B AJIMaTHHCKOW 00-
JIACTH BEPOSATHO ciydaitHo. Apean D. reticulatus Ha toro-Boctoke KazaxcraHa orpaHHdYeH TOIBKO MPEATOPhIMHA 3au-
mmiickoro u XKetpicy Anatay. Haxoxxnenne Buna B JKaMObUICKO# 1 TypKecTaHCKOM 00IaCTsIX BEPOSITHO OMIMOOTHO.

KarodeBble c10Ba: MKCOAOBBIC KIEHIH, NEPEHOCUYUKH BO30yIHUTENEH, KOMIEKIHMH 3KTOMNAPAa3HTOB, apeabl
KJemiei, GpayHa SKTonapasuToB.
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