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W3 nurepaTypHEIX HCTOYHHKOB C/ISIYeT, 4TO ONTHMANLHEIM DEKEMOM
XPaHEHHA JPOXCKEBBIX KYJIETYP B 3aMOPOKEHHOM COCTOSHHH ABNIETCA KOH:
BalHs OpH Temiiepatype -70 °C. B CBA3H ¢ 3THM, I IPOBEPKH COXPAHEHHS 7
HeCnocoOHOCTH KyIBTYp IpOAcKel MOIOYHOKHCIOT0 GPOXeHUA NpH XpaHe
B YCJIOBHAX HU3KMX TeMIIEpATyp KIETKHU 3aMOpaxuBau rmpu -70 °C ¢ Heros
BaHHEM KpPHO3ALIUTHLIX Cpe ¥ XpaHuny 12 Mecaneg. [locne oTTanBamus, o6
IbI BHOCHKIIM B CBEKYHO CTEPIIIBHYIO THTATENBHYIO Cpey B KyILTHBUPOBAITHE
yaca, kKaxapie 24 1 oroupas mpo6st u mzmepss OI1. Crout, onHako, OTMETHTS,
CKOPOCTh HAKOMIEHMS OHOMACCHI IPH KyJIETHBHPOBAHUH APOXIKEH MOCIE Kp
KOHCEPBAIWK BOCCTAHOBMIIACK TOJILKO HA BTOPhIE CYTKH KYJIGTHBUPOBAHISA U Obimg
COHM3MepHMA ¢ KOHTponeM. brino nokaszano, yto 10%-Hele pacTBOPEHI CaXapo3s &
CIHLEPOIIA OKA3EIBAIOT BEIPAKEHHOE 3aIIMTHOE JEHCTEHE TIPU UTHTEIBHOM XPa-
HEHMH MOJIOUHBIX JPOXIKEH B 3aMOPOKEHHOM COCTOSHMH.

B Benopycckoii Konnexkiyy HenaToreHHbIX MUKPOOPTaHU3MOB JUIA [OALE-
XKaHuA OHONOruYeCckoro pasHo0Opa3HA APOAIKEBEIX KYJIBTYD HCIIONB3YIOT METO-
Ikl CYOKYIETHBMPOBARHSA, THO(QHIH3ALIHN, KPHOKOHCEepBalMH. B mocienHee Bpe-
M5l ITUPOKOE IPHMEHEHHE HAXOAAT METOIBI HU3KOTEMIIEPATYPHOTO XpaHeHHs.

CARABIDS IN CITY CENTER: LIGHT ATTRACTION AND
SURVIVAL STRATEGIES

Z. [hustek
(Institute of Zoology, Slovak Academy of Sciences, Dubravsk6 cesta 9,
845 06 Bratislava, Slovakia, e-mail: zhysek.sustek@savba.sk

The “asphalt desert” of centers of larges cities represents a very unsuitable
environment for Carabid beetles. In spite of it, in certain places of large European
cities (Bratislava, Brno, Praha, Craiova) surprisingly rich temporal aggregations
of Carabids can be found on some extremely illuminated places. In the last 10-12
years the problem of light attraction of some Carabids, first of all ofthe abundant
fields species, especially of Pseudophonus rufipes, became even a serious
hygienic and social problems, as these beetles penetrate the city centers,
supermarkets or apartments in huge amounts and disturb the uninformed public
or personnel.

Spatial distribution of the light attracted Carabids in the city is very unequal.
They concentrate on places, where the illumination intensity exceeds 1000 lux
and the light temperature reaches about 5000eK.

Species diversity of Carabids occurring in individual illuminated places
varies considerably. On the turn of July and August, the aggregations in most
places consist of Pseudoophonus rufipes accompanied by P. griseus, P, calceatus,
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Calathus melanocephalus, Amara consularis and Dolichus halensis, while in
September Trechus quadristriatus strongly predominates. These species can be
easily observed by night at any visit in any illuminated place. But during longer
systematic observations in a suitable place, an assemblage of even 40 species
can be found. All predominating species are typical inhabitants of arable land in
the city surrounding and, to certain degree also of large parks, without a dense
shadowing by wooden plants. In smaller cities in Slovakia (Nov? Mesto nad
V?hom in summer 2009) their aggregation-is directly connected with immediate
neighborhood of some streets with maize fields, in which these species are usually
very abundant.

A small portion of such assemblages consists of the hydrophilous riverbank
or wetland species (e.g. Bembidion biguttatum, Elaphrus uliginosus, Chlaenius
spoliatus). Most of them are typical autumn-breaders.

Number of individuals in a place may range from several tens to several
hundreds. The richest concentrations can be found during the warm nights
before passing a frontal system.

The regular marking and recapturing of the Carabids in a place shows, that
major part of the attracted beetles fly away within 2-3 hours. But a minor part of
them settles and searches for food and a suitable cover. The most preferred
covers are windows of cellars or cleaning opening of gutter pipes, especially if
some plants grow around then. The ant galleries at foot of buildings are also
used. The beetles enlarge and deepen them and use to sit in them, with head and
pronotum projecting outward, like *“looking from a window”.

The food resources are very variable. Most individuals attach other small
insect, especially small cicadas accumulated under the illumined walls or windows.
But they also eat the trampled or naturally died congeners. The myxophagous
representatives of the genus Harpalus and related genera also use any wet
wastes, like rests of fruits, drops of ice-cream and other rests of human food
thrown away. Even the fresh feces of dogs are attractive and visited. If possible,
they also sometimes ascend on grasses or other plants and eat their grains or seed.

The regular marking of the beetles with a code making possible to note the
date has shown that most individuals survive in such places 1-2 weeks, but some
marked beetles were recaptured even after 5-7 weeks. As the beetles are obviously
able to remove the marks, it is probable that their real survival may be somewhat
lenger.

The survival is closely connected with the live form (in sense of Sharova,

1981) of individual species. The myxophytophagous geochortobionts (mostly
Harpalus, Pseudoophonus) use to walk along the walls, but from time to time
they undertake “trips” in center of the pavements and move there chaotically in
irregular trajectories. They return to the relatively secure zone along the wall
after several minutes and, in dependence on frequency of pedestrian they often
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become victim of trampling. On contrary, the zoophagous stratobionts living in
cracks (in this case Dolichus halensis or species of Chlaenius) undertake very
sudden attacks into the pavement center to search for food. They move on a
direct and smooth trajectory and usually they return to the starting point within
several tens seconds. They show an excellent orientation and spatial memory.
Thus their chance for survival is much higher. Probably this hunting strategy is
connected with their adaptation to life on riverbanks, between stones.

Such aggregations of Carabids on illuminated places in city centers begin
to form usually in mid-July. Since the last decade of August, number of individuals
in the aggregations declines, but the last surviving individuals (mostly
Pseudophonus calceatus) can be observed in late October.

It can be concluded that the enormous light attraction of Carabids to the
city centers and their temporal aggregation there results from the excessive
illumination of city centers, significant buildings or historical monuments, large
advertisement billboards and shop windows. Although it is evident, that major
part of the migrating beetles is able to escape from the “light traps” represented
by the strongly illuminated places, this phenomenon as such can be considered
as one of serious and undesirable manifestations of light pollution.

In general it can be sad that the aggregated Carabids in city centers are not
mjurious. However, if their occurrence causes some problems, the only effective
defense seems to be switching off of the intensive light sources during period of
night migrations of these beetles, especially in warm evenings.

XEMOPACCBHBI PACTOPOIINHA IATHHCTOM
PA3IMYHBIX EOTAHHYECKHUX CAJIOB EBPOIIBI

IHexamuxuna A.C.", Cnupudosuu E.B.?

(' YO «benopycckuii 2ocydapcmeennsiii ynusepcumempy, kagheopa
ouoxumuu, 2. Munck, Benapyco, ‘THY «Ilenmpansnsiii fomanuveckuii cad
HAH Eeaapycu», &. Munck, Berapycs)

Beenenne. Pacropomma natuucras (Silybum marianum L. (Gaerin.)) —
OLHO- HUTH ABYIETHEE TPABAHUCTOE PACTCHHE, IOCTHTAOIIEE B BRICOTY 1,5 M. Lie-
Thl COOpaHbI B COLBETHA KOP3HHKH, PACTioNokeHHbIe HooauHouKe. [Liom — ce-
MAHKa C XOXOIIKOM M3 BOJIOCKOB HA KOHIIE, OT HEPHOTO 10 CBETIO-KOPHYHEBOTO
okpaca. Ponuna pactenus — CpenmseMHoMopse. Takxke BCTpeyaeTcs B LEHT-
PaLHBIX H IOXHBIX paiioHax esponeiickoii yacTi Poccuu, B Vkpaune, 3anamuoi
Cubupn, Ha Kasxase, CpenHelt Asum. B 3THx cTpaHax oHa [IPOH3pacTaeT Ha 3a6-
POLIEHHBIX TOJIAX, CTAPLIX MACTOHINAX, BAONb AOPOT. [Nt peLieHus TeKapCTREH-
HO# crIpheBoii Gastl B Pecmybnuke Benapyce, Tak Xxe Kak W B APYTHX CTPAaHAX,
TIPOMBIIIEHHO KYIBTHRHPYETCH.
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