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/ZE’FL{VZ- I{"a&}‘? Qﬁﬁ 0 various life forms characteristic of species occupying the same or similar ecological niches. Many
spécies are fully wingless or have strengly reduced or polymorphic wings. However, even the flying
Carabid beetles - their significance for bioindication specics use the fly mostly onky |iunng reproduction period or durmg sudden Idn:ngﬂ n!‘ habitat {e. g. a
of the landscape hydrological regimen flood, disturbance by man or large animals). So the moving activity of Carabids is considerably reduesd
and their bounding to their habitat is very close. On the contrary, the prodominant carnivory or
Zbysck Sustek panthophagy make them relatively independent on a eancrete food resource,
Mast impartant natural factors influencing community strocture of Carabids
Carabid beetles are characterized by a high species diversity and an enormous ecological differcntiation o of Carabids in a habitat and ro-of their community depend predomizanty on the
““’h”“gl[“".“] D/C0dipY FNORS AL WESK AT ALl ReCeyMILAE. VYR PLIBRIES QLY oy e interactions between ablothc factors and ocological rqmiremats of individual species, on their dispersal
: ¥ sujiable ¥ninal groups for hml:ldmtﬁon ofeuﬂmmnmm iy a"d- S power and on competence between other equally sized Carabids or other, mostly evertebrate, carnivores.
fnelndes. o Gelsk gemncal chamctaristios of their sockgioal differsntiation; of theic "1”“’“‘, o o Tnffomee of these Sieters §s. ilasty chatucicrhed hellawr: A, sehamatic: harsctariitia of ccalegheal
abiotical and biotical factors managing their distribution and community forming, some to their wirements and distribution of mjlr'nn selected species uﬂ the geobiocoenolopical units (Zlatnik
use in bioindication and a generalised scenario of structural changes in Carabid communities in E:‘ Zer 1966) oo ity 1 . .
floodplain ccosystem with special regard to floodplain forests. Finally several illustrative examples of 4 ¥ proseribed In-dae. L
Carabid communitics affected in different way by humidity changes are presented and commented. Hiamidity
Introduction Probably the most important factor influencing forming of Carabids communitics in various ecosystem
’ = = . : types is humidity (Tab. 1), In individual spegies, their relation to humidity is manifested directly by o
Carabid beetles (about 22,000 species in the world fauna, among them almost 600 spocies occur in c}'lsar habitat prefirence. In spite of the finfplhnmh species has, of course, its characteristic le{ by
Central Eurape) exhibit excellent biondicative abilitics not enly due to their large species diversity but of its own, the Central Eurapican Carahids ¢an ba ronghly clussifiad fato five scobogical groups - (1)
tspnc;ia]l?rldunlm their enormous aumq::lup':a[ difTerentiation I:nnk?\]ing thl:mltn I'nn‘nl richly stful::Eu.md. polyliygrophllous (twe species are able fo hunt even in standing water), (in tables 2. - § additionally
communities in all types of terestrial coosystems occurring ] in hnimtmfﬂ rnsm':j fin ﬂi;“f:; chameterised by numbers 4 and 5), (2) hygrophilous (in tables 2 - § additionally characterised by
1*”"5?“1?'1 of most Cﬂ.“m Eurog :Curahnd‘spl:ms is Tolatively ey, knovlodge “r. TR oo numbers | - 3), (3) mesohygrophilous, (4) xerophilous and (5) extromely xcrophifous, The three first
propertics i good (especially when compared with many other groups of insoots) and their can be casily | are reach in species, whila the twe fermer groups are relativel rin species hecause of
tioctod by bi ble quaantitative methiods Gaostly pithdl trapping). BRI Y e e e e
e by highly comparable quantitative fnally. pitiall trpping,. the predominance of humid occanic elimate in Europe.
These properties make possible using the Cambids for bicindication of cowironmental changes not
only on a purcly theoretical level, but also for obtaining mformation for practical purposes in landscape Vepetation characiir
planning or assessment of enviconmental impacts of various human activitics.
When compared with plants especially with the edificator woody plants, the of Carabids, similarly as The relation of Carabids to humidity is indircctly reflocied, lo-3 considerable drgros, in their relation to
many other animal groups, often indicate different changes in the ecotope propertics carlicr. So they are veastition rhasaelar. Tn thie mtru]m chiior :mw of specics can be dislin;fi.slu.:d.
md:mlahla fwou;d&mm of :Imﬂ-:uq:dchanaﬂ or mzke possible, to certain degree, & prognosis of o Thaifiret arctp (very sich s specios) inclides the spociss Toquirag babitat shadowing by denss
e Smvelopot OF-Ths cesiyssy shiuad, _ _ cantinuous ree vegetation. These species inhabit exclusively forests.
The use of Carabids for such purposes goes back to mid-1930-iges, but mather tumerous 2. The second group (relative poor in specics) includes species indiffercat to shadowing
earabidologic papers dealing directly with bisindication or focuging on cominunity structurs changes in ! 3, The third group (rclatively rich in specics) consists of species preferring herbage W:gl;cmiuu, bt
spatial or temporal patiems began 1o appear as late a3 by wm of 1960- and [970-ics. Since that time prescace of trees or shrubs, or even insolated places witheut any vegetation, These species inhabit, at
Cuflblds have bnc.ulm one of the most used animal groups in different monitoring projects and present, almost exclusively fields, meadows, ruderals or siver banks, The specics of this group
environmeatal stadics. originate mosthy from the narrow stops along water flows which were completely free of amy
. , , i X vegetaticn of were grown only by high herbage vegetation. Occurrence of the maost hygrophilous
Ecological requirements and differentiation of Central Evropean Carabids representatives of this groups, often also exhibiting other very i contigical requl ts, has
i . . o . . been restricted on the bmmediate rdpanian strip, On the contrary, the less hygrophilous species
The Central Buropean carabids are mostly soil surface dwelling beetles living in litter or in upper soil fabahiting ‘rigmally e der binsdes: bt hcrbag:-eaw:rcd b r:iwrsidumf:p MPMI
strata. Few species live on the or shrub leaves (Lebia spp., some Dromivs spp.) and one specics lives enarmously since the late Stong Age and agriculture beginning, The border between the 5. ¢. forest
uhli,g:ilmily under tree bark (Tachyia nana) and two spt:r.u:s n decaing u:.uud (Rhysodes ij_:r.!. Mo.st and ppen-landicape specics &, hotver, insham aod stronaly depends o0 the climate nmr ofa
species are nE:nn;ﬂ exclusively f'mumtulth: I,:'h'.'u major groups of species hove been rilsl:mg}nshud ik E & the ies behaving i Central Europe as ol doties ahil Nblis wobrat: fecker
ar.n:.urrdmg to: sinsbogs. oF G h'mF o the spring i.’md"m sd siguna i?m] and prodoninidy species easily penetrate the large eitics in Russia, open landscape in rainy North England or cven in
CAMIVOTous, hlut in mountain condl.?mu. some species tend to prolong their larvel development to two liallands of Central E , according to the landscape structure, may temporarily expand into the
years. A edoeiderablo pait of spocis s Pmm.w g Harpaius spp.) or 3“;.“!.3""' EMI}' high grass stands of meadows before their mowing. These shifts in habitat preference confirm the
phytophagous (e. g. Amara spp. Zobrus spp.). Four species (Brachymus =pp,) are parasitoids of msect primary role of humidity in pref for different i Frrviaticns.

larvae, Morphoccological adaptations to extremely vanable scale of habitat types led to evoletion of
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Temperature {oltitude and exposition climaie)

Temperature is the third impertant factor determining distribution and cammurnity structure of Carabid
communities. In the predominantly mountaincus landscape of Central Europe (Alps, Hercynian

Tab. {

Schematic characteristic of ecolagical requirements and distribution of Gentval Enropean Carabids
according to vepelation Hers, trophical and hydrical rews of the Zlamildan geobiococnalogical
classiffeation of natural forest geobiococnoses.
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Table 1. continuation
ene of mescimygrophilous,

uppicelous o sivicelous species
Cpohrus carabokdes (Linrmeus, 1750)
Carabus obsciiys Glam, 1816
Carsbus reguiars Fabrickss, 1792
Prarestichus beymelston Heer, 1841
Trichotichus e vicols (DURschiad 1812]
Carsbus arcensis Herbsd, 1704
Cychms aftanusius (Fabogais, 1792)
Finrostichus foveolaras (Dun 1, 1813)
|Plerastichic pliosus (Hosl_ 1768]
Carsbus suraniens |Fabeichs, 1762)
Trachus palchelus Puizoys, 1825
Trachus phzenals piannes Cal, 1916
ol Panzer, 1810
Trochus falus Pulzeys, 1847
ILaislis poees Frislich, 1825
stiEhe anetoiis (Duachmidl, 1812)
Flarnabehus purmin (Dejesn, 1528)
Carlathus metallicas (Dujean, 1828)
Websia rifescens (Slroem, 1 160)
Wevia jockiscil hospien Dej=an, 1025

Carabes sptvesing Panzer, 1750 =
Prarostichos nams (Dejean, 1825) S
tichizs moHo carpathicas Ko, 1584 ; iL
ichus neglipens (Slurm, 1824) mm
Calfomenrs carpaticus L, Milles, 1868 -
Dialtomeriss tatricts (L Wiz, 1055) 5
[Nelria tarica L Milier, 1850
Durvallies micrapthaimus Wi, 1650 v
Fssudanopthainus ploseius L Miler, 1850 :
Symbei: "~ |  ramccowrence R - descerits along rivers:
| ket (<1%) A < ponsirgles aliia
0| recedent (1:2%) N - man-disturbed hatilats
subdomnant (2-8%) Z < enormgusly sirong popuiation
dorminant {3-0%} in 2dfitske wehy hils
wutominasd (= 10%) beld - Garpathian endomiis

Vegetation tiers: |- pak, 2+ beech-ogk, 3 - onk-beech, 4 - beech, 5 - fire-beceh, 6 - sprice-fire-beech,
7 - spruce, 8 - mountain pine, ¥ - alpine meadows.

Trophic rows: A- acid, B - normal, C - nitrophilous, D - ealelphilons

Hydric pows: [ - extremaly sorophilons, 2 - xeraphilous,-3 - mezagyhrophilons frormal), 4 - rarely
Sooded, 5b - polvhyprophilous, flooded with stagnant waler, 3a - polyhygrophilens, flooded with
flawing waier, 6 - palybgrophilous oligotrophic (mantane peat bogs).

system, Carpathiang), it is manifested by a clear zonation of vertical distribution of species, Principaily,
three major groups of species can be defined (Tab. 1), 4



1, The species having their the existence optimuwm in lowlands Gy the beech-gpak vegetation tier (RAUSER
& ZLATHIE 1966), henee in the altitudes of about 200 m a. 5 |,

2, The specics having their distribution eptimum in the areas o fire-beech vegetation tier, hence in the
altitudes of about 800-900 m a. s, L Some of these species are endemic of Central European
mpuniain ranges,

3, The species having their eptimum in the mountain pine vegetation tier, hence in the altitudes of about
1900-2000 m a. 5. | Most of these species are endemic.

Within all thres groups, subgroups of the forest and ripieelous specics exist, On the contrary, the typical

open-landscape species are represented by a large number species oaly in the first group and by a

congiderably limited number in the second group.

Ot of the above three groups of species, there is also a very limited number of thermophilous
species in lowlands, which reach here their northern border of ther peographic distribution or occurs
here in extrazanal enclaves (o, g the typically steppicolous Carabus hungaricus having a continuous
digtribution in steppes of South Ukraine and Russia), Their actual existence optimum ligs in similar
altioudies in South-East Europe,

Geologival substrare

‘The fourth very important factor is peclogical substrate. 1t influences the Carabid communitics in two

Ways.

1. lis direct influence is mediated by character of its wheathering products. There are specics obviously
preferring the rough gravel or sandy substrates and species requining fine sandy, loamy or even
marshy substrates. Such a specialisation is especially typical of many npicolous species, where
striking differences may occur between two close places. This specialisation may reaeh such &
degree that a protective colouring imitating colour pattern of the rough sand prodeced by igncous
rocks, in which they live, can arise (some East-Asian Bembidion species)

2, lis indirect influence is mediated by the substrate trophicity (Tab. 1), When compared with the poor
acid or neutral rocks, the basic or nitrophilous rocks make possible a higher primary production of
plants, herbivores, and consequently of camiveres, inclusively of the most Carabids. The substrate
trophicity may have an enormous influence of population size of each species, The number of
individuals may by several times highet on a lime stane or dolomite: substrate than on a granite
substrate, At the contact of land patches with basic and acid a sharp border between carabid
communitics may exist (e g SUSTER & ZUFFa 1986),

Diispersal power

The dispersal power of Carabids strongly varies aocording to the tolal or facultative reduction of wings
or their full development. The wingless species are characteristic first of all of the stable conditions in
oligo- and mezohygrophilous forests, Their re-immigration inte a dismrbed mezohygrophilous forests
community strongly depends on presence of suitable biocoridors, or distance from suitable immigration
sources of on a sufficient time for community reestablishment. On the controry, the flying spocies
predominate in unstable conditions in any wetland or floodplain ecosystem as well as in the man made
arable land, city interiors, ruderals etc. The carabid communitics in wetland ecosystems are very
sensitive on small changes in humidity and they often leave them afler small humidity Ructuation, but
on other hand just the hygrophilous carabids, due to their ability to fly, are able to rapidly (rejeonstitute
their communities in & pewly arsen wetland ccosystom cven in & very isolated position. An extreme
example of such ability are conumunities of hygropbilous species at shores of small temporary lakes
dispersed in Central Asian deserts, A similar situation can be observed in communities of the 5. c. field
or apen landscape species which, however, ariginate mostly from the dry zones of nverside terrages,
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Predation and comperition

Some carabid species (e, g. Abax spp.) are known to have developed a kind of primitive maternal care at
their eggs, but they are generally supposed to be unabls to recogniss their larvac, “Therefore their lanvae
miy became a prey not only of other predators, but even of the conspecific adults or mature larvag, So
the population size of individual specics may be considerably reduced. Mutual predation pressure may
be abserved between Carabids and small insectivores (Sorex, Crocidura), spiders, ants or staphylinids.

At the same time, populations of similarly sized Carabid species with similar ecological requirements
maty exhibit considerable fNuctuations during several years, whereas their cumulative abundance and
biomass are remarkably stabilised. This phenomenon reflects changes in food source repartition amang
individual species and the actual carrying capacity of the respective ecosystem,

General remarks 1o bisindication based on community structure

The propertion in which representatives of individual ecological groups form community in a concrets
ploce depends on the altitude, exposition, geological substrate and degree of natural character and
spatial parameters of an coosystem and competition pressure of other specics of similar size and trophic
relations, Community in a natural, homogenous and sufficiently extcnsive arca consist usually of
representatives of species with similar ecological requirements or of specics with a wide ecological
tolerance. O the contrary, in a disturbed (irrespectively whether the disturbance is of natural or
anthropogenous naturg) ecosystem er in a heterogencous patchy environment, the community(ties)
cansisl(s) of representatives of a specics mixture with very different ceological requirements. This
mixture includes as the species preferring the original state or habitat conditions characteristie for one
type of palches as the species preferning the probable final state of succession or conditions dominating
on other type of patches, In addition representation of tolerant (indifferent) specics may increase under
such circumstances. Proportion in which representatives of one or other ecological group of spesies
coexist reflect position of a community along the transition (succession) trajectory from one state to
other, According to the local conditions, the same community structurs may be intespreted as a degree
of community degradation or regencration. This interpretation depends only on the knowledge of the
original and desired state of the conumunity studied, In this situation, the role of the original state may
be played as by a natural as by @ man-made ccosystem. On the contrary, the desired state should
converge (o the polential natural state, which results (would result) from the pertinence to a
biogeographical area and permanent ecolopic propertics like altitude and exposition climate and
gealogical substrate,

The natural character of a community structure can be determined only on the base of comparison of
many communities in similar conditions, their gradual typification and, if possible, also analysis of their
development in the past, In bolany, soveral classification systems of plant communitics have been
developed. They supply 2 more or less reliable basis for bicindication studics, On the contrary, in
zoology enly attempts at community typification exist within the framework of individual animal groups
and with a territorially limited validity. Elaboration of a general soocoenological classification systems
is extremely difficult, becavse of very different methods of studying (collecting) represcitatives of
individual animal groups, their migration and ofien hidden mode of life.

The abiotical and biotical factors described above may act in a very variable ways in relation to
expecled influence of differcnt anthropogenous factors, whose impacts are mestly the ohjective of
bionidication studies. They can weaken the anthropogenous factors or strengthen them, This fact is to be
carefully taken in account when evaluating samples collected for bicindicative purposes, beciuse a
superficial analysis of data may give very misleading conclusion.
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Briel cheracteristics of Carabid communitics in natural Noodplain forests and scenarios of their
anthropogenoas degradation

The Carabid communitics in natural Aoodplain forests uciuate between thies theorelical states.

[. The first stale is charactenstic of the extensive habituts (stands of group of peabiocodns Salied
Alresa) with constantly high level of grousd swater where the fooding water Intessively flow through
the forests, transforins the soils surface and takes or transfors the lilter and other organic maternals.
In such oligotrophie and mechanically disturbed, places the Carabid communitics usually consist of
abont 30 species and their cumulative abundanee moves from 3001000 individuals per veaeiation
ssason and ten pitfall traps, The species spoctrun s characterssed by preseoce of a large spectiim of
hygrophilouy specics, but the abandance of such specics like Prerosiichir nigrite, Prevastichis
antracir, Platyaus krynickyd amd A goaum woesimm (s lat) is very low or these arc absent.

2. The second state is charactenistic of the oxiensive habitats (stands of groups of geobiococns Limi-
Fraxineta popuinea, Ulml Quercera ote) with constamtly high level of ground water where (he
flooding waber stagnates in forests duning the flood and sedunentation processes enriclh the soil by
nutrienis. Tn such sulrophic and disturbed habitats, the Carabid eommonitics wsually consist of 30-
30 species and their cwmulative abundance  moves within a wide range of abeut 300 - 4000
individuals per vegetation stason and ten pitfall traps, The species spectrum s Characteosed by
presence of a large spectrum of hygrophilous species, the specics like Prerostichus wigeti,
Prevostichus antracinug, Plagens bovickd and Ageninn meestum (2. lat) are alwavs prosent and
ociur as subdonunant ar dominant species.

The concrete eomposition of communities is these two alaies 5, however, very riehly
structured (e £, SUSTER [984)

3. The third state is eharactcristic of the habilats (stands of group of geckiococns [Nmi-Fraximeia
carpinea) with decreaged level of pround water and facultative incidence of short tenned floods
Such communitics are characterise by penctration of folerant mesogyprophilous forest specics Tike
Carabus corigeens, Carabus plirieh), Carsbis wolpeens, Abax poarallelopipsdus, Prevosticling
eblonpopunciatus, surviving of the hygrophileus specien like Mlatwius assimile, Agonmn ebsenire
and absence of the very hygrophilows specics like Evrephifur mivac, Euraphilus fuligimerns,
Agonum mocstum, Piecostichus nigrita, Prerasiiciing amiiyacine ete

Within this state, several community types alie can be distinguished (oo f SUSTER [984),
They reflect, to a considerable degres, the campetition between large species of the gemus Carabus,
and the habital position along the humidity gradient With increasing distancs from the water fow
tha proportion ef meselygrophilous species morcases. The borders between the alluvial and adjace
mesohygrophilous ecosystems is very Nesible and changes aven within one vegetation peried.

The degradation of floodpliin communitiés of Carabids runs according (hree generalised scenarios

1, In the habrtats like large uiban packs (e g Sad Janka Krala in Bratslava, Ludinky in Brol, where
the luenidity relations and stand structure are moee or less preserved, hut the ecosystemn is exposcd o
various anthropie pressures, the relative and absolute abundince of few (1-2) specics strongly
increases and the community stabilizes in this state (Fig 1)

2. In the habitote, where the hemidity hus beon antificially doorsised, but stasd sirgture has been more
or less preserved and 3 seitable mmigration source of the mesohygrophilous Torests 18 in nesmess,
the prapartion of hygrophilous specics decreases in favour of more tolerant or less hygrophilous
species and mesohyprophilous imnigrants may beoome predominant. Tn thiz way arise a community,
which in other places could be considzred to be natural,

i, In the habitats, where the hemidity has been artificially decreased and, at the same time, the stand
structure and integrity has beea damaged {diving or selective cutting of trecs ete.), the proportion of
hygrophilous species strongly decreases of this spzcies disappear at all, ouly \he mast tolcrant
hygrophilous or mesolvgrephilous forest species swrvive and Invaslen of 1le opon Fandscape
miesohygrophilous species (2. g Preudoaphonus rufipes, Poccilus cuprens, Trechus guadristriaius,
Harpalug spp.. Ophormr spp.) begins. Result of suck a man-initialised succession is 2 community of
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an jndeterminate ecotonal charscter, usually with low abundance of all species, but sometimes with a
rzmarkably high number of species of very different ecological character {Fig. 1).
In concrate cases, the succession trajectory may, however, nin somewlere botween all theee sconarios,

Individuals

Spocies

Fig. 1. Sequence af species ranked according to decreasing mimber af individualr tn a very rich
commuily in a nateal foodplain farest (ML - Malé Levdre, 46 species, diversity index H' = 2 36
eguitability .62, m a dismrbed rich caniintnity i an wrban alfuvial park (LE - Lusdnky, Broo, 74
spectes, H™ = 1.26, eguitability §.39) and tn a strangly affected desiniegrated floodplain farests (VR -
Frakufia, Bratislova, 39 specics, H™= 7 68 equiimbiling 0. 731

Examples of reactions of Carabid communities on hurmidity changes in Neodplain forests and reed
swamps

The first example (Tab, 2) deseribes suceession of carabids in the forest Randpurk at the confluence of
!In: Morava and Dyja dvers affectéd by regulation of Borh rivers during late 1970425 and early |950-
les, The ground water level was reduced by ca. 1.5 m and the regular spring foods were stopped  The
regular monitoring was staried as lale I 1993 when a considerable degradation had already becn
reached and continued during next two years:

The palyhverophilous species, which would have best correspond to the loeal conditiong, weie abiehl er
represented by @ few individuals, Similary cven the very tolerant species fike Crrabi et
exhibited o low abundance or their abundases was decreasing from year lo year (Nebriu hrevicedis),
On the cordrary, the abundance of mesohygrophilous forests species (o g Abax carmans, Carabus
wllricli) increased and, beside this, open landscape species (ihe expansive Mrewdeoptionus mfipes,
Foectlut cuprens) penctrated the community. The degradation processes culminsited in 1995,
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Tab. 2 Evample of a Carabid community strongly affected by river regulation caustng a decrease af
ground-water level and prevention of flood and since 1996 pasiing through a renaiuration process
after an enormons food and adoption of measires moderating impact of river regulation (Moravia,
Renfpurk); rare species omiited.
Spacies Dugres af Yoars

' _ hppuphly 1693 1954 1595 1Ge3 1997 1958 1838

Specles of mezohygrophilous forests

Binrpstichus oblamgopunciafins (Fabeiciun, 1787} 2 R |- B 1 3 2
Fli] an 138 86 25 12 M
mmummmﬁwm 85 5 13 73 140 &1 T
Laishrs nsfamanpia s {Dutschmidl, 1852) 5 B 16 2 3 3
Hygrophilous foresl or hygrophileus suryloplc species
Carabus wolacsus Linnaoes, 1758 1 1 Nna &7 B0 M s W
Hwﬁ:;ﬂll malanasius Eﬂlgbl. 17648} 2 40 BQ =5 Fa 17 W 85
Prasessshus miger{Schalier, 1783} 2 g 33 ¥ B 1H 00 o
Mabvls brovicoliy [Fabeizlus, 1752) 3 1o E4 k- T T 182 a42
Plemsiichuz sienrus (Panzer, 1T87) : é 3 i ; ]
::m granulalos !hmulﬁﬂ 4 - T | B BF 48 104 132
Fatrabus atoass (Sieoem, 1768) 4 1w 20 B A a B 154
Epaphius secals [Py, 1780} 3 2 1 4 a 73
Pl raphileues species
Pllr’r::rﬁinw irmnn'dp:‘::llw. 178y B 2 5 3 2 14 10
Agonum moeshm (Duflachmid, 1812) 5 5 5 1 1 T 14 ]
Bambicdion maanedfinkod C, R, Sahiberg, 1827 1 1 1% 5 2 B 3 M
Dyschidus giobosus. {Herbsl, 1783} 5 2 3 1
Ouypselaphius absturus (Herbst, 1704 4 i 1 a
Bembidian bigeitatum (Fabricius, 1776) 5 & a2
Prerosfichus mignta (Payll, 1790 5 1 B
Euwrophius micans (Micoial, 162} 4 1 3 3
Bambigion denfedum (Thunberg, 1787) 8 2 1
Flalyres krynickyd (Sperk, 1825) § 4
m mﬁiﬁmlﬂ: T‘m: W™ 3N W W 7 14
Praudoaphanis adipes (De Geer, 1774} 1 M o4 18 (1] |
Pasudephoaus pisevs (Panzer, 1T87)
Harpalus fafws {Uinnaeus, 1758) 1 2 i 2
Total of individiais ;T ST 460 a0 563 1526 1807
Tainl of speci 2 M W W B MW M

In 1996, the stand was fooded arificially i spring: It was immediagly reflected by a madesate
docrease of abundance of some mesohyprophilous forests species and of the open-land fnvaders. On the
contrary, abundance of more tolerant hygrephilous species considerably increased,

In 1997, out of simulated flood, an enormous unexpected swmmer food wave fleaded the whole area
for about one month. The populations of specics whese seasonal aclivity culminates in late summer and
auturmn (Caratus vieloceus, Abax carinatus, Prowdopohomus rufipes) were considerably .mdm.”i
withoul respoct to their relations to humidity and vegetation character and in addition further invading
of Prevdopohomis rufipes prevented. The destructive influence of flood lasted, however, very shartly.
Alrcady in September and October 1997 the community structure on onc-monthe samples was
considerably restituted and, in addition, some polyhygrophilous species (. . Bembidion mannerhain)
reappearcd in this locality.

In two next years, abundance of majority of tolerant hygrophilous specics cansiderably increased and
occurrence or reappearance of the polybygrophilous species continued. The colder rainy seasons in
1996 xenocenous Presdoophorms rufipes disappeared. The comumunity considerably approximated to
the state which is natural in such condition. This process also was supperted by & seres of several -
1999, As a result of the partial renaturation, the cumilative abundance of carabids Increased 4-6-times.
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Tab, 3. Abundance changes of mosi frequent species in @ Carabid community in the within-dike area
moderately affected by the ehanged hydralogical regimen after putting the Gabdikovo barrage system

into operation (Slovakia, Sulany), rare species omited.
Species Degree of L]
frygrophity __pre-dam postdam
T80l 1993 {953 1954 1958 1996 1597

Palyhygrophilous species

Bambidinn famarstum Shum, 1825 B 2 1 =

Badisiar sodaks [Dufschmidl, 1812} 4 2 ¥ 2 v 7 W

ig stum (Duftschmict, 1812) 5 4 1B 1 4 2 &
Bomisidion dentelurn (Thunbesg, 1767) 5 13 ™ 8 2 2 2
Pulrobos afroruiss (Siroem, 1T6E) 4 136 58 Ea 14 1A ] 5
Flatyaus azaimfs (Paykull, 1750} 4 M 12 18 585 5 &2 []
CRving fessor |Lirmasus, 1758) 4 a7 A 2 5 7 9 3
Europivive mizana (Nicolal, 1827 ] 15 13 4 14 2 rd L}
Hygrophilous forest and hygrophilous earylopic species

Asngiidian favipes [Linnaeus, 1761) 4 33 184 1T B8 1EE 110 28
Carabus granwlstus Linnasus, 1758 4 B8 12 W6 B8 W 2 &7
Owypsalapius ctscurus (Herhsl, 1784) 4 M B4 64 BQ a7 0 1as
Piprostichus molanasus (Higer, 1738) 2 54 74 480 115 11 1@ ¥
Pisrostichus mger (Schaler, 1783) 2 N 08 A8 B7 n 14 73
Piemostichus sirenuns (Pansss, 1787 3 w13 a8 114 111 144 128
Stamis pomicslus (Pareed, 1786) 3 1 W TR 1 Mmoo
Muzohygrephfivus suryiopls "Geld™ species

Trechus quaddsinaius (Schrank, 1781} 14 12 68 TS B0 185 140
Tilal of iedivithaats t0E8 1348 843 ATO 640 TR BBO
Tolal pf kpaches 28 37 iy I8 2 fra) 1]

‘The szcond and third examples (Tab, 3 and 4) show reaction of Carabid communities on the Danube
by-pazsing in autumn |92 Their reactions were very differentiated the whole affected arca over, They
depended on the draining efect of the old Danube river bed and on the degres to which the arms
supplicd by water from the intake struclures or back-water in the downstream part of the affected area
wore able to compensate the effect of absence of periodical floods. As an illustration of these different
reactions, two communities were choscn in this paper,

The community in the monftering plot at the Sul'any village (Tab. 3) was in the area which was
partly in reach of influence of rest of arms systems and the Jower parts were even flooded for & short
time during the "simulated floods" (faet is that the "simulated floods" were ropresented enky by a
moderately increased discharge in the remnants of the arm system), In spite of this, abundance of all
palyhygrophilous suddenly decreased in 1994 with an one-year delay after the Danube damming (19%2)
and, until 1997, some of them disappeared in this locality, On the contrary, the less hygrophilous
species were even favoured by this change for about two years (1993-1994), but than they abundance
also began to decline, In 1997, however a colder and rainter weather made possible a small re-increase
of sbundance of all hygrophilous species, The obvious draining of this locality caused a sudden increase
of population of the xenocoenons Trechus guadristriatus, It is obvious that even a relatively favourable
position of this locality and artificial simulated floods were not able to fully compensate the effect
eaused by the Danube damming.

A fully different situation was recorded in the community on the monitoring plot near the Dobrohost!
village (Tab. 4), This locality was situated upstream of the intake structure supplying the remnants of
the arm system with water from the by-pass canal. It was out of reach of any arm and of the "simulated
floods®. This was refiected even visually in a complete destruction of the tree layer, drying on many
trees, first of all of willows.
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Tab. 4. Abundance changes af most frequent species in a Carabid conumunity in the within-dike arca
strongly affected by the changed hydrological regimen after putting the Gabdikavo barrage system
inito aperation in antunys 1992 (Slovalia, Doebrohelt], rare spectes omflled.

Specles Diegres of Wears

hygrophly re-dam =dum

1E0G 1600 1091 1692 1853 1094 1005 1994 1547

Palyhygrophilous species
Platynas krymickyd (Sperk, 1835) 5 1
Flatynus fvens (Gylenhal, 18103 3 1 3
Europhils minans (Hicolsl, 1622) 4 3 4 1
Pfesosbchus anthreciaus (|lges, 176 5 a 2 3 2 1
Patrabus atroruius (Sioem, 1760) 4 a4 2/ A D N1z 1
Chrypssiaphurs obscuns (Herbal, 1784) i 75 25 15 41 ] 5 1 a 3
Apanum mossim (Dulsehmiet, 1812} 5 43 1@ 3 = 15 10 E 3 8
Baizlor lcefesos (Sum, 1815) 4 AT 5 14 3 2 2 3
Stamis purrscatus (Faraer, 17596) 3 TR - 15 & a [ 12 2 13
Maderalely hygrophlious
but temporarily favorized species
Epaphius secafs (Paykull, 1790 3 1 b1+ 2 3 3
Carahrs granwadis Linnasis, 1753 4 4q -] 12 21 dg 3n 4 1
Pherostichus miper {Schaler, 1783) 2 BT 1B i 3 BT 4 1
Flafynus assimifs (Paykull, 1780) 4 12 L 3 28 24 1 B 3
Asaphigian favipes (Unnaeus, 1761) 4 T r i 4 & N 1t 12 15
A mazohygrophilous eurylopic,
it finally also affected species
Trachus quadisindatus (Schrank, 1781) HOAT W T 8 B 7 3 2
Eero- or mesohygrophilous
open landscaps species
Calsiius fbscioes (Goaze, 1777) 2 1 3
Licirus deprassys (Paylull, 1780) 1 2 2 4 4 4 1
Pssudopphonus nufipes [Da Geer, 1774) B 2 1 15 1% 12 10
Total of Bdhvicduals 37 AT I3 44 T I wE M 3
Tolaf of specis 3 2 o2 32 8 M W =W X

Similarly as in Sul'any, a decline of abundance of the polyhygrophilous species and a short period of
favouring the less hygrophilous or mare talerant species started in 1993/19%4, In contrast to Sulany,
bath groups of specics with different requirements to humidity were equally strongly affected in next
three vears (1995-1997) and some specics disappearcd in this locality. Even the very tolerant Trechus
guadristrictus, which was strongly favoured by the changes occurring in Sulany, finally disappearcd in
this locality. The role of invaders was, however, played by other thres open-landscape species, among
which Licinus depressies is even expressively xerophilous (¢, £, Tab, 1). The commnity in Dobrohoft!
can be taken a5 an example of communities fully destroyed by anthropogenous changes of hydrological
regimen of a locality,

The last examples (Tab, 5) represent a series of Crabid communities in threa different reed stands in
South Slovakiz. The first community (Velké Kosihy) occurs in a pure reed stand on a permancatly
marshy and often flooded locality, Tha second (Medved'ov) oteurs in a drer reed stand with admixed
sedges, periodically floaded by seeping ground water, The third (Velky Meder) oceurs in an artificially
drained reed stand with richly admixed nertles. This stand is never flooded, Only occasionally the
ground water level rise to a depth of about 10 em the lowest part of this locality,

In Velké Kosiliy, some extremely hygrophilous and rare species (Corebur clathratus, Codes
gracilis, Agonum fugens and Platynus livens) occur which no more find suitable condition on a litile
dricr, but still natural peed stand in Medvedov. However, both communities have six common,
hygrophilous species (Codes helopiotdes, Preroptichus wiger, Prerostichus melanarius, Agonunt
moesium, Carabus granulate, Omppselaphus obreurs) having in both stands a high abundance. Most
of these species are absent or little represeated in the third, artificially drained stand. In contrast o the
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first two communitics, the community in Vs Meder is dominated by an extremely large number of the
mitiute (hody length 2.8-3.8 mm) and tolerant Bembidfon gutula and moderately hygrophilous and also
minute (body length 5.3-6.8 mm) and very tolerant Prerostichus stremuus. In addition, an enormous
number of imagines and adult larvae of tse carrion-beetle Silpha obseura occurs bere, This beetle is
predominantly a carnivere and scavenger as most Carabids (it does not live of carrions of large
verichrates, like representatives of related gencra do) and equally sized as the moderately hygrophilous
and very tolerant and cxpansive specics Prerostichus niger and Prerostichus melanarius. Just the
competition pressure of Silpha obreura is the cause, why both carabid species could not penetrate in
this locality in spite of the fact that humidity condition of this locality lay within their tolerance mange.
This example shows how the biotical factors may influence structure of & community and, if not taken
in comsideration, alse results of bicindicative studies made, as usual, anly on example of ane animal
group.

Table 5. Comparison af Carabid communities in three different reed siands in South Slovalia (Velké
Kosihy - pure reed stand on o permianemily marshy and often flooded localiyy, Medvedov, a drier
periodically Tooded reed stand with admived sedges, Vellg Meder - an ariificially drained reed siand
with admived neitles and redpees. rare species omitted).

Species Degrea of Localky

hygrazhly  Velkd Keslby  Medovedoy  Vefg Mecer
Pelytiygrophilous Carabidas
Garabus alahratus Linnasus, 1761 5 T
Ol rackis A el 3. B. Vila, 1823 5 7
Aganurn lugens (Dufischmis, 1813) 5 el
Fanynus Mvans [Gyllenhad, 1818 3 an
Cudes hoebpinides [Febrchs, 1783 5 B 4
Ptascsichus niger (Schalar, 1763) 2 Frd 62
Pravoatichus melanarks (Ilger, 1755) 2 38 3 1
Agonum moestem [Dulschrid, 1817) S 35 B 1
Carabus pranufafis Linnssas, 1758 2 3 0 4
Cliypsefaphies abacurus (Hesbad, 1784) £ 2 B3 4
Eurrophiis micans [Micolal, 1822} 4 1 B 14
Playosdicheis vamais [Fanzer, TTR6] 4 2 ) 26
Srorniy purmicatun (Paraer, 1796) 3 1 2 =
Fravostichus stranuus (Panzer, 1797) 3 i3 18
Bambldfen poitie (Fabeicivs 1752) 4 345
Meschygrophilous Siphidse
Edpha obacurs [Urnaaus 1750) [magines snd adul nae 1 2 1384
Tokal of ncviduaia 38 EF5) 1962
Totsl of spacies pal b 15
Cuonclusions

The reliable bioindication has doubtless a greal role in the landseape ecology and in assessment of
impact of various human activities on the nature and covvironment. Its place in most decision processes
regarding human intervention into the nature is incvilable, because the potential impacts of any human
activity can be measured only by the most scnsible component of the ecosystem - the living organisms
and Ui communities. '

The bricfly outlined pencral charmcteristics and some simple cxamples of bioindicative use of
Carabids show that the Carabids may represent a very suitable model group for bisindication purposes,
Huoivever, the reliable interpretation of data needs further theoretical studies based on extensive field
ohservations, Tt is to be stressed that in spite of seemingly cloar and simple (or sometimes intentionally
very simplified) characteristics of species, their position in ecalogical nicles is always determined by a
very complex set of multidimensional and sometimes hardly identifiable relationships, The same species
may behave wnexpectedly quits otherwise in an olher place even in almost identical or scemingly
identical conditions. The complexity of mutual relations of plants, animals and environment shifts the
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qualified and responsible bicindication, imespective of its perely patlonal mature, in eertain scise
somewhiere botwoen the Science and Arl,
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