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PHENOLOGY OF HERPETOBIONTES FAUNA (CARABIDAE)
IN SOUTH-EAST KAZAKHSTAN

Abstract. Ground beetles (Carabidae) are a large group of nocturnal predatory beetles. There are about
25 known species in the world, of which about 1000 species are found in Kazakhstan: the main families are
Harpalus, Amara, Carabus, Pterostichus.

Most ground beetles contribute to the environment by feeding on insects, mollusks, and worms, while others are
the crop pests (e.g. wheat, barley, oats, millet, etc). These ground beetles can be classified as the main harming
entomophages of the crops of South-East Kazakhstan agricultural landscapes.

In this work, complex research on the fauna, seasonal dynamics, distribution, and frequency of occurrence was
conducted among ground beetles that inhabit agricultural landscapes near Almaty. In experimental bio groups,
Barber pitfall traps filled with 1% acetic acid solution were used to collect the ground beetles. Each specimen and its
place of collection, day were recorded on the electronic informational bank. During the comparative study of ground
beetles from different agrocenoses, species diversity and the frequency (specimens taken from one trap) of
occurrence of these species were taken into account.

Ground beetles were subdivided into 7 ecological groups, which are meadow-field (29%), woodland-meadow
(22%), meadow-steppe (17%), and woodland (15%), as well as meadow-swamp (10%), eurytopic (5%), and coastal
(2%). The dominance of the meadow-field group, as well as the relationship of ecological groups in nature, is the
result of anthropogenic impact.

The most spread among 12 genera and 43 species of ground beetles is found to be representatives of Harpalus
and Amara genera. C.billbergi (10%), Ch.pallipes (12,6%), P. reflexicollis (17%) happened to be the dominant
species throughout the season. The increase in the number of ground beetles happened to be in the middle of June
and the end of August.

Key words: Ground beetles, fauna, habitat, herpetobionts, phenology, seasonal dynamics.

Introduction. Ground beetles (Carabidae) form the basis of the fauna of predatory coleoptera —
herpetobionts in the foothills. There are about 25 known species in the world, of which about 1000 species
are found in Kazakhstan. Having a wide range of nutrition, ground beetles play an important role in
ecosystems that are untouched or altered by human activities. Ground beetles are widely used as an
excellent indicator of environment well-being in environmental studies for biological monitoring.
Phenological studies of ground beetle communities have recently become widespread [2,11]; however, no
such studies have yet been conducted on the territory of the foothills of Trans-Ili Alatau. Therefore, the
aim of our work was to study the fauna and seasonal changes in the ground beetle population in the
foothills of the Trans-Ili Alatau.

Material and technique. Field studies were carried out from early May to the third decade of
September 2019 in the territory of the suburban massif «Vesnay», located about 10 km west of Almaty.
Before the formation of the suburban massif (1991), there was a hummock swamp; sporadic grass burns
were observed in this territory. Ground beetles collected in the Barber pitfall traps [12], were placed in a
line in the number of 20 pieces., with an interval of 1.2 m between the traps. The volume of the traps was
200 ml, and the diameter of the inlet was 8 cm; 1/3 of the trap’s volume was filled with a 1% solution of
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acetic acid. 2820 trap-days were worked out. The reporting line was located parallel to the dirtroad, the
average traffic on which is 2-4 cars per hour. The distance between the line of traps and the road is 4 m.
There was a ameliorative ditch between the road and the reporting line, in which water was stored until the
beginning of June. Willow (Salix sp.) was growing at the edges of the ameliorative ditch under the crowns
of which there was an reporting line. Ground beetles were sampled twice a week. During the field
research, 1029 beetles belonging to 43 species were collected. For identification of adults, tables from the
«Identifier of Insects» were used [13,15] as well as keys of A. Jedlicka [16]. The habitats of species were
specified according to the monography of O.L. Kryzhanovsky with coauthors. Two species were
determined only up to the genus; therefore, the ecological characteristics for them are not given.

When classifying habitats, the method of M.G. Sergeyev was used [17], the names of the habitats are
given in by the terminology of this author.

The similarity of the ground beetle population for each month was calculated by the Sorensen
coefficient: Ks = 2¢ / a + b, where ¢ is the number of all species; a is the number of species in one group;
b is the number of species in another group.

The entire period of field research fits into the concept of climate summer, because a steady transition
of the average daily temperature through the +10°C mark in 2019 was noted in early May, and in the fall
such transition occurs in the first ten days of October. The values of temperature and humidity, the dates
of the maximum monthly precipitation are recorded in the table. 1.

Results and discussion. In the study area, 43 species of ground beetles from 12 genera were noted
(Table 2). The genera Harpalus, Amara, Carabus, Pterostichus are distinguished by the greatest species
diversity (13, 10, 5, and 4 species, respectively).

The population of ground beetles of the research territory is characterized by a multi dominant
structure. The dominant species, each of which accounts for more than 10% of the total number of
collected beetles, includes three species: Carabus billbergi (10%), Chlaenius pallipes (12.6%) and
Poecilus reflexicollis (17%). Three species are classified as subdominant, the relative proportion of which
is from 5 to 10%: Nebria coreica, Harpalus jureceki and Harpalus ussuriensis (6.1, 6.0, 5.8% of the total
number of collected ground beetles, respectively). Also, the relative occurrence of 13 species ranged from
1 to 5%, and representatives of 24 species added up to no more than 1% in collections.

During the characterization of habitat composition in field studies, all species of ground beetles
belonged to two habitat groups: latitudinal and longitudinal. In the studied biotopes, the most represented
ones are the Trans-Palacarctic boreal woodland/forest-steppe and nemoral species (Table 3).
Anthropogenic species are characterized by a large number of species from widespread groups. This is due
to the intrazonal nature of anthropogenic landscapes [18]. A significant number of nemoral species is
justified by the geographical location of the researched biotope.

Table 1-Climatic indicators in the research area (2019)

Temperature, °C Precipitation
0]
=~ g = = g ®)
Month Z 5 5 g¢ g2 E =2 E| =2z g Date of ma);1mum
< o = s 9 g z g z - 2= =] precipitation/amoun
S2 |z | &T | E: | 22| 5| <9E tmm
o = @) I < o] N
: | 3 2| 7 S| 7| &7
May 11.7 12.2 +0.5 31/29.5 14/0.3 58 74 128 9/21,0; 17/24,0
June 17.7 19.0 +1.3 16/30.5 5/9.6 82 84 102 17/17,0; 22/32,0
July 21.1 21.8 +0.7 15/35.5 1/11.5 144 119 83 19/27,0; 27/61,3
August 19.4 20.4 +1.0 8/30.4 30/9.2 154 149 97 9/23,0; 10/19,0
13/26,0; 14/22,0
September 13.2 143 +1.1 2/26.2 29/3.7 89 54 61 10/12,6; 24/15,6
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Table 2 - Quantitative and qualitative characteristics of ground beetles in the studied biotope

g 2z
Ne Month and decade £ = el
Ne Species 2 e g
i/o May June July August Septem- 2 = <
ber s ,§ =
1 2 3 1 2-3 1 2 3 1 2 3 1 2 —_ 5 .§ ED 'g
E1E1218]3
B | X | = | H |~
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Nebria coreica 1 1 15 1 8 6 15 16 63 | 6,1 N C G
Solsky, 1875
2 Carabus arvensis 1 3 2 3 1 1 1 3 15 1,5 | BW W M
Herbst, 1784
3 C. billbergi 4 15 27 18 16 1 3 3 9 4 2 1 103 10 N w M
Mannerheim, 1827
4 C. granulatus 2 1 7 5 8 4 8 4 2 3 44 4,3 P E M
Linnaeus, 1758
5 C. canaliculatus 1 1 0,1 | BW | W M
Adams, 1812
6 C. tuberculosus 2 2 6 8 13 4 3 1 2 1 42 4,1 |[BWF| W M
Dejean, 1829
7 Poecilus fortipes 1 1 2 3 1 1 1 10 1 BWF | M-S M
Chaudoir, 1850
8 P. reflexicollis 3 2 8 23 73 17 11 15 14 11 177 | 17,2 | BWF | M-F M
(Gebler, 1830)
9 Pterostichus niger 3 3 5 11 1,1 |BWF| M-S | M
(Schaller, 1783)
10 | P. microcephalus 6 11 3 1 2 1 24 | 23 N |WM| G
Motschulsky, 1860
11 | P. nigrita (Paykull, 1 1 0,1 P [MS| G
1790)
12 | P. prolongatus A. 1 1 5 3 2 1 13 1,3 N [MS| G
Morawitz, 1862
13 Calathus halensis 2 1 2 9 8 3 25 2,4 P |MS| X
(Schaller, 1783)
14 | Synuchus congruous 12 12 | 24 P |M-F| M
(A. Morawitz, 1862)
15 | S.vivalis 4 4 0,4 P W M
(Illiger,1798)
16 | Synuchus sp. 1 20 11 9 3 4 | 43
17 | Amara aeneola 1 1 0, |BWF| M-F | X
Poppius, 1906
18 A. communis 1 1 1 3 0,3 P |WM| M
(Panzer, 1797)
19 A. coraica Kolbe, 1 1 0,1 [BWF|W-M| X
1886
20 | A. magnicollis 3 1 4 0,4 P [W-M| M
Tschitscherine, 1894
21 | A. obscuripes H. 21 6 8 08 | N [W-M| X
Bates, 1873
22 | A.tibialis (Paykul, 2 2 02 | BW [W-M| X
1798)
23 A. ussuriensis 2 1 2 2 2 1 10 1 BWF [|W-M| M
Lutshnik, 1935
24 A. minuta 2 2 0,2 |BWF| M-S | X
(Motschulsky, 1844)
25 | A.amplipennis 1 1 0,1 N |MS| G
Baliani, 1943
26 Amara sp. 1 3 4 0,4
27 Trichotinchus 2 2 0,2 N w M
coruscus
Tschitscherine, 1895
28 | Harpalus capito A. 1 1 0,1 N | MF | M
Morawitz, 1862
29 | H.eous 3 3 0,3 |BWF| M-F | X
Tschitscherine, 1901
30 | H. griseus (Panzer, 1 8 18 12 5 3 47 | 46 P |M-F| X
1797)
31 H. jureceki 1 6 25 13 10 7 62 6 N |M-F| X
(Jedlicka, 1928)
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Continuation of table 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

32 H. ussuriensis 4 6 6 23 16 4 1 60 5,8 N JI-IT X
Chaudoir, 1863

33 | H. tschiliensis 1 1 2 02 | N [MF| X
Schauberger, 1929

34 H. rubripes 1 1 0,1 N | M-F| X
(Duftschmid, 1812)

35 | H. pusillus 6 6 12 1,2 |BWF| W-S | X
Motschulsky, 1850

36 | H.bungii Chaudoir, |23 | 8 8 6 2 47 | 46 | N |MF| M
1844

37 | H.tarsalis 1 1 0,1 |BWF|[W-M| M
Mannerheim, 1825

38 | H.xanthopus 1 3 1 5 0,5 | BW [M-W | M

Gemminger et
Harold, 1868

39 | H.nigrans A. 2 2 2 1 7 0,7 | BWF [M-W | M
Morawitz, 1862

40 H. crates H. Bates, 4 2 2 4 3 15 1,5 | PPN [ M-S | X
1883

41 Chlaenius pallipes 1 1 16 18 28 5 4 8 28 14 4 3 130 | 12,6 N E M
Gebler, 1823

42 | Licinus setosus (J. 1 1 2 3 7 0,7 |[BWL|W-M| M
Sahlberg, 1880)

43 Cymindis daimio H. 2 2 0,2 N | M-S X
Bates, 1873
TOTAL 60 | 56 90 104 162 40 |30 83 144 103 73 52 1029

Note. Latitudinal groups of habitats: BW - boreal woodland, BWL - boreal woodland/forest-steppe, P — polyzonal,
N - nemoral. Ecological groups: S - swamp, M- meadow, W - woodland, F - field, C - coastal, S - steppe, E - eurytopic. Relation
to humidity: G - hygrophile, M - mesophile, X - xerophile.

An analysis of own material, as well as textbook data, shows that among the ground beetles
population of the studied territory, 7 ecological groups can be distinguished, of which meadow-field
(29%) and woodland-meadow (22%) groups of species were the most numerous. A significant
contribution to the population is made by meadow-steppe (17%) and woodland (15%) species. Less than
the others were noted meadow-swamp (10%), eurytopic (5%) and coastal (2%). The predominance of
meadow-field species, as well as the presence of a rather uneven combination of ecological groups of
different nature, in our opinion, is a consequence of a high degree of anthropogenic pressure. Mesophiles
dominate (51%) in relation to humidity; the proportion of xerophiles (37%) is also large, and the
proportion of hygrophilous is only 12%. Analysis of the dynamics of the number of ground beetles
showed that beetles are active throughout the entire warm period of the year; their number in traps, at the
beginning of May, was about 30 individuals/10 trap-days and remained approximately at this level until
mid-June. The first marked peak in the number of individuals in the traps was observed in mid-June, and
the second in the middle of August (162 and 131 individuals 10 trap-days, respectively); small bursts of
activity were also observed in early June, early August and mid-September. The greatest decline in the
number of beetles (up to 13 individuals / 10 trap-days) was observed in the second half of August. The
number of species recorded during the count ranged from 6 (in the second half of May) to 13 (in the first
half of June, in the first half and at the end of August, as well as at the beginning of September) (figure 1).

Overall, in May, 119 specimens of ground beetles of 22 species from 7 genera were collected. In
June, 266 specimens of beetles of 16 species from 8 genera were collected. In July, 102 specimens of
beetles of 19 species from 10 genera were collected. In August, 330 specimens of beetles of 29 species
from 11 genera were collected, and in September 125 copies of beetles of 19 species from 10 genera were
collected. Throughout the entire period of research, two species dominated - Ch. pallipes and
P. reflexicollis. In the first part of summer (May-July), the qualitative composition of the dominant species
is significantly different from that in the second part (August-September), when representatives of the
genus Harpalus are present among the dominant species (table 3). Ground beetles from different genera
experience seasonal confinement. So, the number of species of the Amara genus is at its maximum in
May; in June-July, the number of species decreases to 1-2 species, in August there is an increase in the
number of species from 183 to four. In September, two species from the genus Amara appeared. The
genus Carabus was represented by three to five species every month, which does not allow to show the
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trusted change in number of species in May - September. The number of species of the genus Harpalus

increases in August, and representatives of this genus hit the maximum of species diversity among others
(figure 2).

,,,,,,,,,,,,,

Figure 1 - Seasonal dynamics of ground beetle activity in May—September 2019
(along the ordinate — the number of species and the number of beetles per 10 trap-day)

Table 3-Seasonal dominance of certain species of ground beetles,% of the total number of individuals

Species May June July August September
Carabus billbergi 34 13 - - -
C. granulatus - - 17 - -
Chlenius pallipes 14 17 16 13 -
Nebria coreica - - - - 25
Harpalus griseus - - - 13 -
H. jureceki - - - 13 14
H. ussuriensis - + - 14 -
Poecilus reflexicollis 8 36 16 - 20
8
7
6
5
4
3
2
0
June July August September
®p.Amara 7 2 1 4 2
®mp.Carabus 4 4 5 5 3
m p.Harpalus 4 Hp.Amgara H p.Capabus N p.Harpalus 6

Figure 2 - Seasonal dynamics of the number of species of the genera Amara, Carabus, and Harpalus
(along the ordinate — the number of species)
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Some species of ground beetles had been found only for one month. So, only in May, such species as
Amara coraica, A. magnicollis, A. obscuripes, Amara tibialis, Harpalus pusillus, Pterostichus nigrita
were collected. Only in June Harpalus rubripes and H. tarsalis were trapped. Only in August Amara
amplipennis, A. minuta, Cymindis daimio, Harpaluseous, Pterostichus niger, and Synuchus congruus were
collected. Two species: Amara aeneola, Harpalus capito are characterized by the autumn type of activity;
they are found in traps only in September. Thus, only in May, 16% was met, and only in August 14% of
the total number of ground beetles were registered on the counting site. The similarity between the lists of
species of different months is quite big. The greatest similarity is observed between the "neighboring"
months (for example, between July and August - 88%). The similarities in June — August (70%) and July —
September (79%) pairs are slightly lower. The minimum similarity between the fauna is of May and the
second half of summer, but even here it is above 55%.

It should be noted that representatives of approximately 50% of species were found only during
1-3 counts. Low occurrence in most cases coincides with a low number of representatives of this species.
Thus, the abundance of the two “May” species A.obscuripes and H.Pusillus (occurrence of 8% in both
cases) was 8 and 12 specimens. The most striking exception is S.congruus, whose specimens fell into soil
traps only once, during the count from August 25 to 29, in the number of 12 specimens. More than a third
of the total number of species was found in 8-40% of counting. Species found in more than 40% of
counting (Carabus billbergi, C. granulatus, C. tuberculosus, Chaenius pallipes, Nebria coreica, Poecilus
reflexicollis) are classified by us as background species. It is noteworthy that in the second decade of July
the abundance of such species is minimal, and the abundance happens to be the end of June and the first
half of August (figure 3). In general, for background species, two peaks of abundance are observed during
the season.

Our studies allow us to conclude that the specific fauna of ground beetles of the neighbourhood of the
foothills of Trans-Ili Alatau is quite interesting in zoogeographic terms, including a complex of both wide-
area and nemoral species. In environmental terms, the bulk of beetles is represented by species of the
meadow complex with a significant influence of woodland elements.

In general, ground beetles have two activity peaks: in mid-June and mid-August. Despite the
relatively even species representation of ground beetles in traps during the season, six species display
activity only in May or, respectively, only in August. Species showing activity only in the middle of
summer were not found.

P.Y.CaumoBa, b.K.Ecumos, J.Kaybin6aeBa
AoGaii areingarsl Kaz¥11Y, Anvatsel, Kazakcran

TEPOHETOBUOHTTAP (CARABIDAE) ®PAYHACBIHBIH
OHTYCTIK-IIBIFBIC KASAKCTAHJAFBI ®EHOJIOTI'USACHI

AHHoTanmsi. OciMaikTepai KopFayaa KOJNIaHbUIFaH 3aMaHayu, OoJamarel 6ap OarbIT - 3USHKECTEPMEH Kypecy/ie TaOuru
JKayJapblH KOJIaHy Oousiblnl TaObutaabl. BuHoreoreHo3gapia TOMNBIPAK TOPU3OHTBIH MEKEHJCYIICi, arpoleHo3gapaa IKui
Ke3JIeCeTiH MaMaHAaHABIPbIIMaFraH SHTOMOGarTapAbIH 0ipi - JKBIPTKBIII TeprIeTOONOHTTAP.

Bi3miH KIUMATTBIK JKargalJarbl Ke3[IECETiH JKBIPTKBIII TepIeTOOMOHTTApABIH (payHACBIHBIH HETI3iH — OapbuIIaybIK
KOHbI3Zap Hemece kapabuarep (Carabidae) xypaifnsl. By TysicTeiH Oykimenemuik ¢ayna OoiierHma 25000, an Kasacran
aymarbiHa 1000-Fa XybIK TYpi Oernrimi.

KopekreHy crnekTpiHiH KeH OoiyblHa OaillaHBICTBI OapbLINAybIK KOHBI3NAp, TAaOWUFU KOHE aJaMHBIH [IApyallbUIbIK
KYMBICTAPbl HOTIKECIHIC OSKOXKYMEre THTI3eTiH 3HSAHABI 9CepJepiH peTTeyae MaHbI3Abl pei arkapaibl. Kopuiaran opra
KarJaiblHBIH MHAUKATOPBI pETiHAe O0apbulaybIK KOHBI3AAP OMONOTMSUIBIK MOHHMTOPHHI JKOHE SKOJOTHSIBIK 3epTTeyiepiae
KEHIHEH KOJIJIaHbLIa/IbI.

COHFBI KbULIAPBI 0apbUIAAYbIK KOHBI3AAP TYKBIMIACBIHBIH (DEHOJOTHSIIBIK 3€PTTEYyJIepl KeHIHEH Kypriziayae. JlereHMeH,
Ine AnaraybiHBIH Tay OOKTepiHAE MYHAA 3epTTeyiep oii xKypriziireH oK. COHIBIKTaH Oi37iH KYMBICHIMBI3IBIH MaKcaTsl Lie
AnaTaybIHBIH Tay OOKTepiHAeri OappuIIaybIK KOHBI3AAPIBIH (hayHAChl MEH MayCBHIMJIBIK ©3TepiCTepiH 3epTTey OOJIBIT Ta0bUIa bl

Jananek 3eprrey >kxyMbicTapsl 2019 XKBUIABIH MaMBIp aHbIHBIH OachIHAH KBIPKYHEK AMbIHBIH EKIHIII KapThICHIHA JEeHiH
Anmateiian Oateicka Kapaih 10 kM >kepie opHanackaH «BecHay» Kanma CHIPTHIHAAFbI MAcCHBTI aiiMakta »kyprisinmi. Jlana
JKarblqalibIHIa OapblIIaybIK KOHBI3IAp/bl )KUHAYFa bapOep Ty3arbl KOJIJaHbBUIIbL.

Hananelk 3epTreyaepain 0apiblK Ke3eHI KIMMATTBIH jKa3 ailbiHa coiikec kenmi, cededi 2019 k. Mamblp ailbIHBIH OachlHIA
opraiua TIyNIKTiK Temreparypa Typakrsl + 10°C Goica, an Ky3ae MyHIail TemrepaTypara aybiCy Ka3aH ailbIHBIH aJFaliKbl OH
KYHiHIE OalKanbl.

Jananelk 3epTTeyiep Ke3iHAe TaOBUIFaH OapbUINayBIK KOHBI3AAPIBIH OAapibIK TYpJiepi €Ki Tapamy alMarbl TOOBIHA
JKaTaThIHBI AHBIKTAIABEL. 3epTTEelIreH OHMOTONTa OpMaH/IBI-OpPMAH/BI Jlajla JKOHE ’Ka3blK TPaHCHaIeapKTHKAIBIK OOpeanbabl Typliep
KeIl Ke3JecTi. AHTPONOTEHIIK JaHAmadTTap ayKbIMABI apeanibl TONTApABIH KOITereH TypJiepiMeH cHumaTragagsl. byt
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AQHTPONOTreHAIK JaHImadTTapIbIH aiiMaKilIilik cunaTteiHa 6aitnanpicTbl. HeMopanbablK TYpIepaiH CaHbl 3ePTTENETiH OMOTONTHIH
reorpadusIIBIK OpHANIACYBIMEH TYCIHAIPIIE L.

Bapbuiiayblk KOHBI3Ap CaHBIHBIH JMHAMMKACBIH TalJay HOTHKECI KOPCETKEHIEH, aya paibl JKbUIBIHYBIMEH Oy
KOHBI3JAP/IBIH OCICEHUIIr apTaThIHABIFE OalKanabl; MaMbIp aifbIHBIH OacklHma Koifburran 10 Ty3akka Oip TOyJiKTe TYyCKeH
KOHBI3IBIH caHbl 30 naHa, Oy KOpCeTKIIl MayCHIMHBIH OpTachlHa IEHiH >KaiFacTel. Ty3aKka TYCKEH KOHBI3Ap CAHBIHBIH €H
JKOFAPFBI OIPIHII KOPCETKIIlli MayChIMHBIH OPTAChIHAA 00JICa, ajl eKiHIII KOFAPFbl KOPCETKIIII - TAMBI3JIBIH OPTaCchIHIa OaifKasIbl
(toymikre 10 Ty3zakka 162 >xonHe 131 nmanHa); MaycelM MEH TaMbI3 ailbIHBIH OachlHIA KOHE KBIPKYHEK albIHBIH OpTachIHIA
GapbuIaYBIK KOHBI3IAPAbIH OCICEHAUIITIHE IaFblH aybITKYyIap OalKabl.

KoHpI3gap Oencenainiri MeH CaHbIHBIH KYPT ToMeHzaeyi (Toyiikre 10 Ty3akka/l3 mgaHa) TaMbI3[bIH CKiHIII KAapTHICHIHIA
Oaiikannel. CaHay Ke3iHIE TipKeIreH TYPJCpAiH CaHbl 6-71aH (MaMBIPABIH CKIHII KapThICHIHAA) 13-ke neiiH (MayCBIMHBIH
OipiHIIi JKapTHICHIH/IA JKOHE TAMBI3JIBIH COHBIHA, COHIaN-aK KBIPKYHEKTiH OackiHAa) OeNCeHAUTITIHAE aybITKyap Oaiikanamsl.

3eprrenren Ine Anaraysl Tay OexrtepiHzeri OapbunayblK KOHBI3ZAPABIH (ayHAchl 300TreorpadusuIbIK TYPFBIIAH
KBI3BIFYIIBUIBIK TAHBITTBI, OHBIH IIIiHAC KCH Tapajlly aliMaKThl )KOHE HEMOpPAIbIbl TYpJepi KCHIHEH TapaliFaH. DKOJOTHSIIBIK
TYPFBIIAH aJFaH/a, KOHBI3IAPIbIH HETi3r1 06Jiri MIaaFbIHIBI TYpJIep OOJIBIN TaObLIabI.

BappuiiaybIK KOHBI3AApIAbIH MayChIM MEH TaMbI3 albIHBIH OpTAachIHIA €Ki peT OenceHni ke3eHi Oalikanapl. MayceiM imriHzae
TY3aKKa TYCKCH KOHBI3IApAbIH IIIiHAE anTbl TYPIiHIH OCJCEHIIIri MaMblp JKOHE TaMbl3 aiblHAa Oaifkangpl. AJ Ka3zblH
opTachIH/a OSJICCHALTIK TAHBITATBIH TYpJiep OaiKkanmMabl.

Tyiiin ce3nep: OaprUinayblK KOHBI3, (hayHa, apeall, repueToOHOHT, (PeHOIOTHS, MayCHIMIBIK JUHAMUKA.

P.Y.Caumona, b.K.Ecumos, J.Kaybin6aeBa
KasHITY um.A06as, Anmatsl, Kazaxcran

OEHOJIOT'USI ®PAYHbBI TEPIIETOBUOHTOB (CARABIDAE)
B IOI'O-BOCTOYHOM KA3AXCTAHE

AnHoTammsa. OpHuM u3 Hamboyiee MEPCIEKTHBHBIX HAINPABICHUH B COBPEMEHHON 3alllUTe PACTEHUH SBIAETCA
WCIIOJIb30BaHUE [UIS TIOAABJICHUS BpeIUTETIeH X €CTECTBEHHBIX BparoB. K unciry Hambosee pacipoCTpaHEHHBIX B arpoleHO03ax
HECTICIMAIM3UPOBAHHBIX YHTOMO(AroB OTHOCSTCS XHIIHBIE TepIeTOOMOUTHI - OOWTATENIM HAIOYBEHHOTO TOPU30HTA
OuoreoneHo3a.

OcHOBY (hayHBI XHIIHBIX T'epPIIETOOMOHTOB B HAIIMX IMPUPOIHO-KINMATHIECKHX YCIOBHSIX COCTAaBIISIOT SKY)KENUIBL, VIIH
kapabunsl (Carabidac) B mupoBoii dayne mzBectHo He meHee 25 000 BumoB u3 3toro cemeiictBa. Ha Tepputopun Kasactana
onpezaeneHo okoso 1000 BuaoB.

Ob6nanast ITUPOKUM CHEKTPOM MHUTAHMSA, KY>KEIUIBI UTPAIOT BaXKHYIO POJIb B €CTECTBEHHBIX U N3MEHEHHBIX X03IHCTBEHHON
JIeSITENbHOCTRIO YeJIOBeKa dKocucreMax. JKyXKenuipl Kak IMPeKpacHbIi HWHAUKATOP COCTOSIHHS IPUPOAHOWH Cpensl LIMPOKO
HCIIOJIB3YIOTCS B 9KOJIOTHYECKHUX UCCIIEIOBAHUAX AT Lesieil OMOIOTHUeCKOro MOHUTOPHHTA.

DeHOMOTHYECKHE UCCIIEIOBAHMS COOOIIECTB XKYKEIUI] OIYYMIN B MOCIEIHEE BpeMsl KUPoKoe pacnupocTpaHenne. OqHako
Ha TEPPUTOPHUH MPEATOPHH 3aMNIUICKOTO AJlaTay MOJOOHBIX MCCIEAOBAaHMN 0 CHUX MOp MpoBeneHo He Obuto. [loaTomy memnpro
Hamteif paboTHI SIBHJIOCH M3y4eHUe (ayHbI U Ce30HHBIX U3MEHEHHH HaCeIeHHs JKYXKENUI] B IPEATOpPhIX 3amnuiickoro Anaray.

IoneBsle uccneqOBaHUS IPOBOAMINCE C Havasa Masi IO TPEThIO Jekany ceHTsOps 2019r. Ha TeppUTOpHK JaYHOTO MaccHuBa
«BecHay, pacronoxeHHoro npuMepHo B 10 kM 3amany ot AiaMathl. XKyxkenuiibl cooupanich B IoByInku bapoepa.

Bech mepuopx MOJEBBIX HCCIIENOBAaHUI YKJIAAbIBaeTCs B IOHATHE KIMMATHYECKOTO JieTa, T.K. YCTOHYMBBIA Hepexon
CcpelHecyTOYHOU TeMmepaTypsl yepe3 otMeTKy +10°C B 2019 r. oTMedeH B Havyalie Masi, @ OCEHBIO TaKOH MEpeXo] IPOUCXOIUT B
NIepBOM AeKaae OKTAOpSI.

IIpu xapakTepHCTHKE apeajbHOr0 COCTaBa BCE HAaWIEHHBIE HAMHU BHIBI XKY)KEIHI[ OBUTH OTHECCHBI K JBYM apeajbHBIM
TpyIIaM: MUPOTHON M NOATOTHOH. B mccienoBaHHOM OmoOTONE Hamboiee MpPEeACTaBICHBl TpaHCIaleapKTHIecKue OopeasbHbIe,
JIECHBIE-JICCOCTEITHbIE ¥ HEMOpPAJIbHbIE BHIBL. Il aHTPOIOreHHBIX JaHAMAPTOB XapaKTEpPHO OONBIIOE KOIMYECTBO BHIOB U3
MINPOKOAPEATBHBIX TPYHIL. OTO CBS3aHO C HMHTPA30HAIBHBIM XapaKTepoOM AaHTPONOTEHHBIX JaHMMA(TOB. 3HAUUTENHHOE
KOJIMYECTBO HEMOPAJIbHBIX BHJOB 00BSICHSETCS reorpaduecKiM IT0JI0KEHHEM UCCIIeI0BaHHOTO OHOTOIA.

AHanu3 qUHAMUKY YMCICHHOCTH JKY)KEJIUII IT0Ka3aJl, YTO )KyKH aKTHBHBI Ha MPOTSHKEHUH BCEro TEIUIOro IepHoja rojia; uxX
YHUCIICHHOCTD B JIOBYIIKAaX y)Ke B Hayajie Mas cocTaBisiia okojio 30 3k3./ 10 JIOBYLIKO-CYTOK M OCTaBajgach MPUOIM3UTENBHO Ha
3TOM YpPOBHE JI0 cepeauHbl HIoHA. [1epBbli BBIpaKeHHBIH MUK YHCIEHHOCTH O0COOEH B JIOBYIIKAX OTMEYAJICS B CPEIUHE MIOHS, a
BTOpoii — B cpeauHe aBrycta (162 m 131 »k3. 10 JIOBYIIKO-CYTOK COOTBETCTBEHHO); HEOONBINNE BCIUIECKH AKTHBHOCTH
HaOJIOAIMCh TAKke B Hadale HMIOHS, Hadaje aBrycTa W B cepeAuHE CeHTAOps. HamOonpmmii crmaj YMCICHHOCTH XYKOB (Z0
13 3K3./10 JIOBYIIKO-CyTOK) OTMEUYECH BO BTOPOI! ITOJIOBUHE aBIyCTa.

KonmuecTBo BHIOB, OTMEUEHHBIX BO BpeMs y4eTOB, Koyiebaloch B Ipepenax oT 6 (Bo BTOpOH monoBuHE Mas), 10 13
(B mIepBOit ONOBHHE HIOHS, B IEPBOIi MIOJIOBUHE U B KOHIIE aBI'yCTa, a TAKXKE B HaYaje CEHTAOPsI).

IIpoBeneHHbIE HAMM HCCIIEIOBAHUS MTO3BOJISIOT 3aKIIOYHMTh, YTO (hayHa JKY)KEIUI] OKPECTHOCTEH MpeAropur 3auIHiCKOro
AnaTtay NOCTaTOYHO MHTEPECHa B 300reorpauyecKoM OTHOLICHHH, BKIIOYas B ceOs KOMIUICKC KaK IIHMPOKOApeaabHBbIX, TaK U
HEMOpAIbHBIX BHIOB. B 3KOJOrM4eckoM IUIaHE OCHOBHAs Macca >YKOB IpPEACTaBlIeHa BHIAMH JyTOBOTO KOMIUIEKCA C
CYILICCTBCHHBIM BIIUSTHHEM JICCHBIX SJIEMEHTOB.

B memoM y JKyXenui OTMEUYEHBl ABa NHKAa AaKTHBHOCTH: B CEpeIWHE HIOHS W B cepenuHe aBrycra. Hecmorps Ha
OTHOCHUTEIFHO POBHYIO BHJOBYIO IPEICTABICHHOCTH JKYXKENHI[ B JIOBYINIKaX B TEUCHHE CE30HA, IIECTh BUIOB IPOSBIIOT
JIBUT'aTEeIIbHYIO0 aKTHBHOCTB TOJIBKO B Mae HJIM, COOTBETCTBEHHO, TOJIBKO B aBrycTe. BUIOB, IPOSBIISIONNX aKTUBHOCTH TOJIBKO B
cepeauHe JeTa, He OTMEUYCHO.

KroueBble ci1oBa: xyXxenuusl, hayHa, apealt, repleToOHOHT, (eHOIOTHS, Ce30HHAs JHHAMUKA.
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