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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, im plex 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%0), 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%0), 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-1li Alatau. Therefore, the
aim of our work was to study the fauna and seasonal changes in the ground beetle population in the
foothills ofthe Trans-1li 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 «Vesna», 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
«ldentifier 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 = 2c¢ / a + b, where c 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
ofthe 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
1to 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-Palaearctic 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
e S = - Y n
>5 o 55 E 3 _ £ S Date of maximum
votn 22 g £ g% E BOE B a5 itatonamon
S é 2 £ 3 S £ = t, mm
: 0§ fg o2 Mz g
May 117 12.2 +0.5 31/29.5 14/0.3 58 74 128 9/21,0; 17/24,0
June 177 19.0 +1.3 16/30.5 5/9.6 82 84 102 17/17,0; 22/32,0
July 211 21.8 +0.7 15/35.5 1115 144 119 83 19/27,0; 27/61,3
August 194 20.4 +10 8/30.4 30/9.2 154 149 97 9/23,0; 10/19,0
13/26,0; 14/22,0
September 132 14.3 +11 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

S 2
Ne Month and decade c_‘?s = b
Ne Species a o g
ilo May June July August Septem- =3 o =
ber s 8 e
1 2 3 1 2-3 1 2 3 1 2 3 1 2 — = § ion .5
g © & 8 %
[ 3 T w 4
1 2 3 4 5 6 7 8 9 10 n 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 15 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 43 P E M
Linnaeus, 1758
5 C. canaliculatus 1 1 01 BW w M
Adams, 1812
6 C. tuberculosus 2 2 6 8 13 4 3 1 2 1 42 41 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 n 15 14 un 177 172 BWF M-F M
(Gebler, 1830)
9 Pterostichus niger 3 3 5 n 11 BWF M-S M
(Schaller, 1783)
10 P. microcephalus 6 u 3 1 2 1 24 23 N W-M G
Motschulsky, 1860
11 P. nigrita (Paykull, 1 1 01 P M-S G
1790)
12 P. prolongatus A. 1 1 5 3 2 1 13 13 N M-S G
Morawitz, 1862
13 Calathus halensis 2 1 2 9 8 3 25 2,4 P M-S X
(Schaller, 1783)
14 Synuchus congruous 12 12 2,4 P M-F M
(A. Morawitz, 1862)
15 S. vivalis 4 4 0,4 P w M
(Illiger,1798)
16 Synuchus sp. 1 20 u 9 3 44 43
17 Amara aeneola 1 1 01 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 01 BWF W-M X
1886
20 A. magnicollis 3 1 4 0,4 P WM M
Tschitscherine, 1894
21 A. obscuripes H. 2 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 02 BWF M-S X
(Motschulsky, 1844)
25 A. amplipennis 1 1 01 N M-S 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 01 N M-F M
Morawitz, 1862
29 H. eous 3 3 03 BWF M-F X
Tschitscherine, 1901
30 H. griseus (Panzer, 1 8 18 12 5 3 47 4,6 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 oftable 2
1 2 3 4 5 6 7 8 9 10 un 12 13 14 15 16 17 18 19 20
32 H. ussuriensis 4 6 6 23 16 4 1 60 58 N n-n X
Chaudoir, 1863
33 H. tschiliensis 1 1 2 0,2 N M-F X
Schauberger, 1929
34 H. rubripes 1 1 01 N M-F X
(Duftschmid, 1812)
35 H. pusillus 6 6 12 1,2 BWF W-Ss X
Motschulsky, 1850
36 H. bungii Chaudoir, 23 8 8 6 2 47 4.6 N M-F M
1844
37 H. tarsalis 1 1 01 BWF wW-M M
Mannerheim, 1825
38 H. xanthopus 1 3 1 5 05 BW MW 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 15 P-N M-S X
1883
41 Chlaenius pallipes 1 1 16 18 28 5 4 8 28 14 4 3 130 126 N E M
Gebler, 1823
42 Licinus setosus (J. 1 1 2 3 7 07 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
halfof 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 Jure July August September
Carabus hillbergi K1 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
May June July August September

m p.Amara 7 2 1 4 2

m p.Carabus 4 4 5 5 3

m p.Harpalus 4 Bp.Anjpra Bp.CaEpbus Bp.Hprpalus 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 halfof 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-1li 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.Canvosa, b.K.EcumoB, 3.KaybiH6aeBa
Abain atbiHgarbl Kas¥y, Anviatbl, KazaxctaH

MEPMETOBNOHTTAP (CARABIDAE) ®PAYHACBHIHbIH,
OWwrCmK-WbIrblC kasa™ctangars ®EHOJIOMMNACHI

AHHoTaupsA. OciMaikTepai Koprayaa KonaHbiiraH 3amMaHayy, 6oraarbi 6ap 6arbIT - 3VSHKeCTEPMEH Kypecye Taburi
XayrnapbH KongaHy 60/bin Tabbliaabl BuoreougHo3gapaa Tonbipak TFOPU3OHTBIH MEKEHAEyLLra, arpoLeHo3fapaa
Ke3aeceTLL MaMaHfaHAbIpbIVaraH sHToModarTapabIH 6ipi - XbIPTKbILL FeprieTOOMOHTTap.

Bi3all, KMMATTbIK >Karjaiarbl Ke3geceTll MbIPTKbIL reprneTo6MoHTTapabH (layHacbiHbIH Hen3Lw -  6apbiifaybIK
KoubBaap Hemece kapaouarep (Carabidae) kypaigbl Byn TybicTbH OyKLIaneMmpK hayHa 6oiibiHWa 25000, an KasactaH
aymarbiHga 1000-ra xybIK TYpi 6enrbl.

KopeKTeHy CreKTpLULL, KeH 60/yblHa 6alinaHbicTbl GapblifayblK KOHbBAAP, Taburn >xaHe ajaMHbIH LLapyallblibiK
XyMbICTapbl HITVDKECLLAE 3KOXyWere TUM3eTLL 3usHObI 3CeprepLl peTTeyfe MaubBbl pen arkapaobl KopluaraH oprta
XarfalibHbH VHOMKATOPbl peTLle 6apbligayblK KOHbBAAP 6MOMOrUSIbIK MOHUTOPVHE JK3HE 3SKOMOMUSUTbIK 3epTTeyriepae
KeLLHEeH KoMaaHbaabl.

CoLLpl »bU1aapbl 6apbifaybIK KOHbBRAAP TYKbIMAAChIHLIH (heHONOMMsbIK 3epTTeyriepi KellHeH XKYprisiyze. [ereHvieH,
1re AnaTaybHbIH Tay GeKTepLLie MyHzar 3epTTeyriep ai XKYprisisreH »oK. CoHAbIKTaH 6i3ALL, XXyMbICbIMbIBAbIH MakcaTbl e
AnaTtayblHbIH Tay 6eKTepiHAeri 6apbigaybIK KoUbRAAPAbILL (ayHacbl MeH MayCbIMabIK e3repiCTepiH 3epTTey 60/1bIN Tabbliadbl.

[Jananbik 3epTTey xymbicTapbl 2019 >bUabH MaMbIp alibHbH 6aCbiHaH KbIPKyVeK alibHbH eKiHLLI »apTbicbiHa AeLlH
AnvatbiiaH 6aTbicka kapaii 10 KM >xeppe opHanackaH «BecHa» Kana cbipTbHOarbl MaccuBa aviMakta XKYprisingi. [ana
XarbifaibHaa 6apbUiaaybIK KOHbBAAPAbI XMHayra Bapbep Ty3arb! KorgaHb b,

Jananbik 3epTTeynepaL, 6ap/biK Kesell, KMMATTbIH XKa3 aiibiHa CalKec Kengi, ce6e6i 2019 X MambIp alibHbH 6acbHAA
opTalla T3yniKTiK Temnepatypa TypakTbl + 10°C 6onca, an KY3ge MyHgali Temneparypara aybiCy KasaH aibHbH anrallkbl OH
KyLLHfe Galikarabl

Jananbik 3epTTeynep Keswde TabbliraH 6apbligayblK KOHbBRAAPAbH Gapnbik TYprepi eki Tapaly aiiviarbl ToObiHa
XaTarbHbl aHbIKTa/bl 3epTTenreH G10TOMTa OpMaHAbFOPMaHZbI Aara MG3HE »asbIK TpaHCNareapKTVKabIK 6opeansapl TYpep
Ken Ke3fecTi. AHTPOMOreHAiK MaHowadiiTap aykbivigbl apeanibl TomTapabH KermereH TYprepiveH cvmartanmagbl Byn
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aHTPOMOreHMK NaHALLaTTapabLL, aAMaLLILILLIK CMaTbiHa 6alinaHbICTbL HemopanbabIk TYRrepaLL, caHbl 3epTTe/eTLL OU0TOLLIbLL,
reorpagmsinibIK opHasiacybIveH TycHApIneal

Bapbiigaybll, KOHbBAAP CaHbHbH AMHAMUKACbIH Tasifjay HITVXKEN KePCETKeHAeW, aya palibl XbUlbHybIVEH 6y
KpUbBAAPabLL GeiceHALLN apTaTbiHabIrbl 6alikanpl;, MambIp alibHbH 6acbiHaa KovbliraH 10 Ty3akka 6ip Tay/hkTe TYCKeH
KofbRAbILL, caHbl 30 AaHa, Gyn KepceTKLU MayCbIMHbIH OpTachbiHa AeMiH danracTbl Ty3akka TYCKeH KOHbBAAP CaHbHbH eH
Yoraprbl GipiHLLI KePCETKILLI MayCbIMHbIH OpTackbIiHAA 60/1Ca, an eKiHLLI YKoraprbl KePCeTKILLI - TaMbBRAbIH OpTacbiHa 6alikarnip!
(TaymkTe 10 Tysakka 162 >xaHe 131 fAaHa); MayCbiM MeH TaMbB alibHbH 6acblHAA »K3He KbIPKYVEK alibHbH OpTacbiHaa
6apblifaybIK KOHbBAaPAbIH 6enceHAiNiriHae WarbH aybITKy/ap baikanibl.

Koupbgap 6esceHainiri MeH caHbHbIH KypT TemeHgeyi (TaymkTe 10 Tysakka/l3 gaHa) TaMbBAbIH eKiHLLI XapPTbICbIHiA
Galikanapl. CaHay Kesllde TipKenreH TypreparH caHbl 6-gaH (MaMbIpabH eKiHLi XapTbicbHoa) 13-ke AeliiH (MayCbIMHbIH
6ipiHLLI XXapTbICbIHAA XX3HE TaMbIBAbIH COLbIHAR, COHAal-aK KbIPKyeKTLL, 6acbIHag) 6enceHaTLLae aybITKyiap 6aikamagbl.

3eptTenreH 1lre Anataybl Tay 6ekTepLugen 6apbuidgyblK KOHbBAAPALIH (hayHachbl 300reorpadmsiibiK TyprbigaH
KbBbINYLLbYTbIK TaHbMThl, OHbIH LULIAE KeH Tapasly aliMakTbl XK3He Hemopasibabl TY[repi KellHeH TapanraH. JKoMorvsiibIK
TyprbidaH anraHaa, KoHbBAAPAbH Herisri 6eniri wanrbHgs! TYRrep 60bIn Tabbriagp!.

BapbiaybIK KOHbBAAPALIH MayCbIM MeH TaMbB alibHbIH OpTaChbHAA €10 PeT 6enceHai Keselw, 6alikanapl. MaycbIM iLiHae
Tysakka TYCKeH KOHbBOapAbH iliHAe aTmbl TYpm™ 6enceHainiri Mambip X3He TavbB aibiHia Galikanabl AN XasobH
opTacbiHaa 6enceHainik TaHbmarbH TYrep 6alikanvagb..

TyLH ce3gep: 6apbligaybIK KOHbB, (iayHa, apeas, repreTooMoHT, (eHOIOMSI, MayChIMAbIK ANHAMAKA.

P.Y.Canvosa, b.K.EcumoB, 3.KaybiH6aeBa
KasHIMY nm.Abas, Anvatbl, KazaxctaH

PEHONOIMA PAYHbI FTEPMETOB/OHTOB (CARABIDAE)
B FOrO-BOCTOYHOM KA3AXCTAHE

AHHOTauus. OfHMM ©3 Havbosee MepCreKTVBHBbIX HanpaB/eHWA B COBPEMEHHON 3allyTe pacTeHUn SBMSeTCS
Cronb30BaHVe [y NMOJAB/IEHVS BpeAUTENe UX eCTeCTBEHHbIX BParoB. K umcty Hambosee pacnpocTpaHeHHbIX B arpoLieHo3ax
HecreLaM3vpoBaHHbIX  3HTOMOAroB  OTHOCATCS  XMLLUHbIE  reprieTobuouTbl - 0BUTaTe/IM  HarouBEHHOr0  FOpY30HTA
6uoreoLieHo3a.

OcHOBY (payHbl XULLHbLIX reprieTOBMOHTOB B HaLLMX MPUPOAHO-KIMMATUYECKVX YCMOBUSIX COCTAB/SIOT XyXeuLbl, Win
Kapabuab! (Carabidae) B MMpOBOIA (hayHe M3BECTHO He MeHee 25 000 BMAOB U3 3TOro cemelictBa. Ha Tepputopymn KasactaHa
onpezaeneHo oKoso 1000 BUIOB.

O6r1afias LLIMPOKUM CMIEKTPOM MATAHWS, YXYXKeMMLbI UFPatoT BXKHYHO PO/ib B CTECTBEHHbIX M M3MEHEHHbIX XO3AACTBEHHOM
JESTTENBHOCTBH0 UE/IOBEKA 3KOCKCTEMAX. MKYPKe/MLbl Kak MPeKpacHbli MHAVKATOP COCTOSHUS MPUPOJHON Cpedbl LLMPOKO
UCMO/b3YHOTCS B 3KOMOMMYECKYIX VCCMEN0BAHISX /1 Lierield G0/0rMyecKoro MOHUTOPMHIA.

DeHOMornyecKue UCCNenoBaHNA COOBLLIECTB XXy)Ke/nL, MOyHIN B MOC/eHee BPeMst LUMPOKOE pacrpocTpaHeHve. OnHaKo
Ha TeppuTOpUM NPEeAropuM 3anmiickoro Anartay NogobHbIX 1CCrefoBaHUi A0 CUX MOP NPOBeAeHO He 6biio. Mo3aToMy Lesblo
HaLLleli paboTbI SBWIOCH M3yYeHWe qiayHbl 1 CE30HHBIX M3MEHEHWIA HACEEHIS Xy KeNL, B MPEAropbsiX 3aumiickoro Anartay.

[MoreBble MCCMeLOBaHNA NPOBOAWIMCH C HaYas1a Mast Mo TPETBIO AeKady ceHTA6pA 2019r. Ha TeppuTOopUM Ja4HOTO MaccuBa
«BeCHa», pacroniokeHHOro NprmMepHo B 10 KM 3anagy oT Anvartbl. XKy>kennubl cobrpanncs B NoByLLIKV Bapbepa.

Becb Mepvog MoseBbIX WCCMEA0BaHWA YKMaabIBaeTCA B MOHATVE KIMMATMYECKOrO fieTa, T.K YCTOMYMBbLIA Mnepexos
CpefHeCYTOUHO TeMnepaTypbl Yepes 0TMeTKy +10°C B 2019 . 0TMeUeH B Hauase Masi, a OCEHbIO TaKo Mepexof NMPOUCXOAUT B
MepBOiA AeKa/e OKTSOps.

Mpn XapaKTepuCTUKe apeasibHOr0 COCTaBa BCe HalifeHHble HaMy BUfbl XY)KenL, BbUi OTHECeHbI K ABYM apeasibHbIM
rpynnam: LUMPOTHOM W1 LOMrOTHOM. B 1ccrefoBaHHOM 610TOMe Havboree MpeacTas/ieHbl TpaHCNaeapKTYecKue 6opeasbHbE,
JIECHbIe-IeCOCTENMHbIE 1 HEMOPabHbIe BUdbl [ aHTPOMOreHHbIX NaHAagToB XapakKTepHO 60/bLLIOE KOMIMYECTBO BUOB 13
LLMPOKOapeasibHbIX FPpyrn. 3TO CBA3AHO C WHTPA30Ha/IbHbIM XapaKTepoM aHTPOMOreHHbIX JlaHAWAQToB. 3HauMTelbHOE
KOMMYECTBO HEMOPa/TbHbIX BALOB 0GBSICHAETCS reorpafmyecKyM NosoXeHNeM V1cc/1ejoBaHHO0 G1oTona.

AHan13 AMHAMMKA YUCTIEHHOCTI YKyXKENWLL MOKa3as], UTO XKYKN aKTUBHbI HA MPOTSDKEHU BCEMO Teryioro repuoga rofa; nx
YMCMIEHHOCTb B JIOBYLLIKAX YXKe B Hauasie Masi cocTaB/siia okosio 30 3k3./ 10 JI0BYLLIKO-CYTOK M OCTaBa/iach NMpUGM3UTENIbHO Ha
3TOM YPOBHe 10 CepeavHbI UIOHS. MepBbIii BbIPaXEHHDIN MUK YMACTIEHHOCT 0CO6el B IOBYLLIKAX OTMEYasICH B CPEAVIHE MIOHS, a
BTOpOii - B cpeanHe aBrycta (162 n 131 3k3. 10 fIOBYLLKO-CYTOK COOTBETCTBEHHO); HEBO/bLLIVE BCI/IECKWM aKTUBHOCTU
HabMoJa/INCh TalkoKe B HaYasie UKOHS, Hadasie aBrycra U B cepefvHe CeHTsops. Hamborblumid cnaf YMCc/IeHHOCTU XyKOB (40
13 3K3./10 /TOBYLLIKO-CYTOK) OTMEY€eH BO BTOPOI MO/OBMHE aBryCTa.

KonnuecTBO BWAOB, OTMEYEHHbIX BO BPEMS YYETOB, KO/ie6asiock B Mpedenax ot 6 (BO BTOPOM MO/oBuHe Masl), Ao 13
(B NepBoiA MO/IOBVHE MKOHS, B MEPBOIA MOSMOBUHE W B KOHLIE aBryCTa, a TakKe B HAYa/ie CeHTAOPS).

MpoBeaeHHbIE HAMW UCCEN0BaHUS MO3BO/IAIOT 3aK/IKOHNTL, YTO (hayHa Xy>Ke/mL, OKPeCTHOCTel Npearopvm 3auminckoro
Anatay [0CTaTO4HO MHTEpPecHa B 300reorpafMyeckoM OTHOLLIEHWW, BK/HOHas B Ce651 KOMIVIEKC Kak LLIMPOKOapeasbHbIX, Tak U
HeMOPa/TbHbIX BUAOB. B 3KOMOrMYECKOM rVlaHe OCHOBHas Macca >XYKOB MpeAcTaB/fieHa BWamK JlyroBOrO KOMIIEKCA C
CYLLIECTBEHHbIM B/IMSHVEM JIECHbIX 3/1EMEHTOB.

B LenoM y yenuu, OTMeYeHbl [Ba MMKA aKTUBHOCTU: B CepeduHe MIOHS M B CepeduHe aBrycra. HecMoTps Ha
OTHOCUTE/IbHO POBHYHO BWAOBYHO MPEACTAB/IEHHOCTb X)KEMUL, B JIOBYLLKAX B TeYeHWe Ce30Ha, LLeCTb BWIOB MPOSB/SHOT
[BUrate/lbHyt0 aKTyBHOCTb TOSbKO B Mae WK, COOTBETCTBEHHO, TO/ILKO B aBrycTe. BaoBs, NposiBASIOLLMX aKTVBHOCTb TOSbKO B
CEpefVHe NieTa, He OTMEYEHO.

KntoueBble CroBa: Xyxenuubl, ayHa, apeasn, reprieTooMOHT, (eHOI0rns, Ce30HHasA AyHaMMKa.
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