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2.14. Carabid and Stahylinid communities as indicators of changes in floodplain forests in

the area affected by the Gabcikovo project
Zbyick Sustek

eral characteristics of Carabid and Staphylinid communities and their successional stages in
tral Europe

natural Carahid and Staphylinid communities in European floodplain forests represent a wide scale of
unities consisting potentially of about 120 species of Carabids and about 100 species of Staphylinids.
use of the azonal character of these communities and the high proportion of species having a large range
geographical distribution (helarctic. panpalearctic. transpalearctic. Eurosiberian). these communities show
siderable uniformity of species composition throughout the western parts of the palaearctic subregion.
concrete localities. however. the natural communities of both families are not so rich in species. Species
ber are mostly in the range of around 30 species of Carabids and 30 species of Staphylinids occurring
lancously m a locality. Only rarely does species number in a more or less homogencous locality exceed
species of either family.

nding on local conditions, especially the hydrological regime and character of floods. the communities
a high structural variability. This variability represents a wide gamma of states ranging hetween three
lized points | 16]:

communities in floodplain forests with a high ground water level and flooded several times a year by
water flowing through the stand and disturhing the herbage layer and litter,

communities in floodplain forests with high groundwater level and flooded periodically by stagnant
water, usunlly in early spring.

communities in floodplain forests with deep ground water level, flooded only sporadically. situited at the
marzins of floodplams and representing a Muent transition 1o mesohvgrophtlons torest communihies.



Each of these idealized states has its characteristic species composition with defined proportion of so

characteristic species.or ecological groups of species:

I, Forests with a dynamie character of floods are characterized by o predomingnee of the llowing speci
Carabids Ewraphilus fiiginosus, Ewrophifus micans, Patrobus excavatus. Asapincdion flavipes, Platy
assimiis and Staphylinids Chorelus rngosus, Oxypoda spectabilis. Tachivus rufipes. Occasio
species charactenistic of muddy or sandy shores of different water bodies can occur and temporarn
obtain a high dominance { Bembidion femoraium, Bembidion dentellum),

2 Forests with stagnant character ol Noods are characterized by a predominance of the fllowing speci
Carabids Prerostichns anthracinus, Prerostichius nigrita, Agonwm moestum (8.0 ), Bembicdion bigutial
and Staphvlinids Stapflimus envthropterns, Philonthus decorns. Species like,  Europhilus nite
Pairals excavatns and Planos assumilis also-can reach a considerable guannitative represenation

3. Sporadically  Nooded forests are characterized by a dominamt occurrence ol the follo
mesohygrophilous species, Carabids Carobuy corfaceny, olten Cearabay alfvielii or Caralaiy seheidl
Abax-ater. Abaxy paradlelus and Staphylinde Plitonthus deceras

For all three types of communities the presence of Carabus granudatus 1s charactenistic, this reaching a la
dominance in the first two tvpes ol communities, while in the third tvpe it is usually onlv admi
Generally, even very little changes in  structure ofthe Carabid community are among the first signs
changed moisture,

The borders between communities existing along the three ecological gradients are very Texible in time
space. They continuously shift according to the ecological requirements of individual species |1 2.3, 4.5
25, 26]. momentary humidity n the locality (discharge. groundwater level, length and frequency of fle
and precipitation quantity and their temporal distribution even within a vegetation season. The distinctness
borders or the width of transitional zones also depends on the local configuration of terraim. Conside
different Carabid and Staphylinid communities can be found even on small elevations ol 12 m or sharply
terrain terraces, ele.
In general, succession of the Carabid and Staphvlingd communities of flopdplain forests after their artifs
drying off can run i two principally different ways [ 14 15, 19, 20]:
1. Ifthe change in hvdralogical regime does not exceed the tolerance of the edificatory woody plants @
the spatial integrity of the forest is preserved. the succession can have three distinctive phuses,
® In the first phase the strongly hygrophilons speeies are gradually replaced by more toleran sg
among which 1-2 species (mostly Patrobas atrorufus. Platymns assimille or Nebria hrevieoris)
reach a remarkable dominance and abundanee [ 10, 13, 11. 12]. This phase 15 especinlly characters
fior some urban parks, Noodplain forests on city margins or Nloodplaim forests exposed 1o other torms
anthropogencaus pressure. It can represent a permanent stabilized state.
= The second phase is characterized by o strikingly high dominance aof a mesohy grophilous s
tmostly Carabus cortacens, less often by Carabus violaceny) provided with the opportunity
invading the dried foodplain forests [9. 13, 13] from surrounding mezahygrophilous lovests. or
can also be drifted by occastonal floods and then successfully reproduce m such places. [his ph
charactenistic for remnants of [Toodplain forest m free landscape with hmited  conditions
immigration of ather mezohyverophilous species and can represent also a long-term stabilized state.
= The third phase is characterized hy the simullaneous spread of more mesolyarophilons s
(Carabus wlrichi, Catahus coriaoeus, Abay ater, dhay pavalielus, Abax carinat, Cevibos cony
inhabiting the adjacent forests lving out of the floodplam. The commumities arisen n this way
obtain a structure, which wonld correspond to a natural or semi-natural state [15] in other places
phase is chatacteristic of dried Aoadplain forest in free landscape where there exist snitable condit
for immigration of mesohy grophilous species. It means in such places, where (The continuiy
gradient hetween the forest m the Aoadplain and the surroundings has been preserved,

I3

I the change in hydrological regime exceeds the tolerance of the edificatory trees. especially 1l it is
combined with other anthropogencous interventions (timber exploitation) and  the  forests
disintegrates. the succession results in an ecotonal community consisting of a relatively large pum
species of very different ecological character. occurring mostly in a low number of individuals.
trajectory of community succession is characterized by penetration or sometimes even a hugh domi
of strongly expansive “field” Carabids like Psendophonus rufipes or Treclus quadvisteigus 13 ],
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The real trajectory of the community succession often represents, however, a combination of these twao
principal possibilities.

Carabid and Staphylinid communities in floodplain forests in the area of the Gabéikovo hydraulic
structures

Pre-dam stat

In a wider ares of the zone aclually or potentially influenced by the Gabéikovo hvdraulic structures, almost
all generally described states of Caralid and Staphylinid communities of floodplain forests can be found.
The habitats where they occur could be nsed as reference plots for long term monitoring. However, some of
them occur in more remote places and are not in direct contact with the communities in the proper zone
along the Danube main stream and the by-pass canal. The existence of the Gabéikovo structures represents
an obstacle inhibiting their function as an immigration resource of species into the bypassed area

In the immediate vicinity of the Danube old stream and by-pass canal, two principal tvpes ol communities
existed before the Gab&ikovo project was pul in operation [6, 24].

The first tvpe. with several varieties. was widely spread in the within-dike zone (Sulanyv. Kralovska Lika,
Istragov) and was characterized by co-dominance of Carabids Patrobus atvorufus, Plotvnus assimilis,
Carabus granwlotes, . Plecosticlins strenunns,  Plevostichos melanaris and  subdominant becurrence of
strongly hygrophilous Carabids Oxypselaplions obscurns, Evvophiluy fuligmosus and Evropilus wicans and
Staphyhnids (vvtelus rigcosus, and Tachines rnfipes. In close vicinity of the pleisopotamal tvpe arms the
species Agonum moestus (5. L), Oodes helopiaides and Bembidion biguttarum ennched the communities.

The second type was charactenistic for small remnants of floodplain forest out of the dikes and remaining out
of any direct influence of floods (e.g. Kopac. Rusovee. Cicov). In these forests. the species Carabus wllrichi,
Carabuy cortacens, Carabus scheidlerr Cavabuy gravwdeiws. Meroseelas niger, Pirostichus maelanoriis
were also either dominant or subdominant. Among the staphvlinids, Tuchimy rufipes and Philosths diecors
eminated,

both tvpes ol communities the size of the one season catch in ten traps moved m the range o Y00-1200
viduals,

papske Kriviny represeénted an exceptional case among the monitored localities: The Carabid community
¢ consisted almost exclusively of polvhygrophilous or even ripicolous species, but they always showed o
siderably lower abundance (300400 individuals) than in other localities due 1o the specinl character of
relief (small isolated islands of gravel mounds overgrown by trees and shrubs oo fomnmer Danobe amm,
bottom of which was often filled with water)

e after damimige
r the Gabéikovo structures were put into operation, the Carabid and Staphylhnid communities passed
igh three distinctive successional stuges up to 1997, when this part of monitormg was stopped [23. 24

first stage in |993-1994 was characterized by a strong increase (2-3x) in the number of individuals of
less hvgrophilous or more tolerant Carabid species. Prerostichus melanarins and Prevostichos wiger. and
some localities also by Carabns granvlatus and Prerostichus sireruis, Simultancously, the abundance of
other species. especially of Platvnus avsimilis, Patrobus atroryfius Oxvpselaping obscwrus. Evvophilus
mosus, Evrophilus micans and of the Staphylinids Oxvielus rugosas and Tachinus rufipes. deelined.
total size of the one season cateli, however, increased even to as much as 3000 individuals due to a very
abundance of Prerostichus mger and Prerosticlus melanarius and v some places also Crarabus
ularus. As these three species are relatively lurge (body length 16-23 mm. the biomass of the total catch
sd 5-6 times to aboul 1 kg of div biomass, The weighted average index of humidity preference of
ids (expressed by an eight-degree scale, in which | means strongly xerophilous, 4-5 mezohvgmhilous,
ongly hygrophilous [25], decreased by (,6-0.8 m this stage (for example al Kralovska loka from 6.9 1o
m Sulany from 6.5 10 5.7).

mext stage in 1995-1996 was characterized by two contradicting tendencies. One tendency was a sudden
in the abundance of Peerostichuy niger and Prerostichus melanarivy. fand in some places also of
us granulatus) and the continuing decline in the abundance of other hyvgrophilous species [ 18], The
tendeney was the invasion and shight increase of moderately hyvgrophilous Epaphing secalis and
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invasion of the xenocoenous Trechus quedeisiriatus, a frequent inhabitant of ficlds and ruderals [17]
total size of the one-season catch declined back to about 1000 imdividuals and the biomass of the total
dropped suddenly to 70-200 g of drv biomass: The weighted average index of humidity prelfere
Carabids remained on the decreased level seen in 1993,

The third stage was represented only by the vear 1997, In this year a shght re-appearance of hvgropl

species was observed in all localities. It was also reflected by the weighted average index of hu

preference ol Carabids, whose values slightly increased (for example at Kral'ovska lika from 6.3 (o 6,

Sulany from 3.8 to 6.0), although they did not reach the pre-dam level. In spite of o certain improve

community structure, the high proportion of Trechus quadristriatus was preserved. thoush 1ts n

shightly declined. The pasitive tum of the succession may be explained i two ways:

I, the simulated flooding as such had doubtless a positive effect,

2. the season 1997 was strongly rainy and accompanied by floods in Moravia and  Austria
consecutively with increased discharge in the Danube and mcreased level of groumd water. Both
factors might contribute to the creation of more favourable conditions for Carahids and Staphyl
similarly as they did it in the remote floodplain locality Ranspurk (confluence of the Dyja and M
rivers) [21. 22|, A synergic effect of these natural factors and the simulated Hoods s pr
Unfortunately, the stop of monitoring in 1997 did not allow further development to b abserved

These stages were a little shifted in individual localities. A small delay in the effects described above
observed at Istragov. which is influenced by backwater from the tailrace canal [21, 23, 24,

Both last stages were charactenised by limitation of the occurrence of some persisting polvhvere
species oceurring originally over the whole vegetation scason to the early spring months

A special case was the monitoring plot at Dunajske kriviny, where the strong increase in the abunda
Prerastichus melemarius and Prerostichus niger did not occur at all, Here a strong decline or even
disappearance of hvgrophilous species started already after the Danube damming and already from that
it was accompanied by invasion of xenoucoenous Trechs quadristriatus and Harpalny rufipes. In 1997
a very slight indication of improvement n the community structure was observed. This comm
abviously tended (up to 1997) toward total degradation, Doubtlessly the special terrain config
represented a significant predisposition to such a development. but there was also a combisation of
reasons. The tree vegetation was covering only the gravel islands in the former river arms, whereas
“hottom™ between them overgrew only by herbage vegetation during the first phases of veg
succession after the end of the flood. This stimulated an invasion of xenocoenots species, The locality
excluded from the water supply from the mtake-structure at Dobrohost and was not artificinlly fluoded
addition, an enormously strong colony of ant Lavius sp. strongly inhibited the developmen of comm

General remark

The difference between adaptive succession at Dunajské Kriviny and at other localitics in the withie
zone showed the positive effect of supplving the arm system with water Irom the byv-pass canal
prevented the total, and probably very swift. degradation of ecosystems in the affected aren. The Final s
the community at Dunajske kriviny can be taken as an example of the probable state of communities on
major part of the within-dike zone, if the water supply of river arms would not have been constructed

Paossibility of restoring affected communitics

The obviously high sensitivity of Carabid. and 10 a smaller extent also of Staphylinid communities.
changes in hvdrological regime of Noodplain forests and other floodplam habitats 15 compensated by
strong flexibility to temporal Nluctuations in humidity and good ability to restore ar even completely build
# (semi) natural community on previously completely devastated plots. This ability has been proven eves
the condition of urban parks [10. 13] For this reason. if the propesals for restoration [8] of the remnon
the Danube mland delta are to be apphed. there 15 a strong chance of their success. Realisation of
concepl would also provide a chance for restoration of temporal insect communities living on the den
loamy, sandy or fine gravely convex shores of meanders, These communities consist ol highly specials
ripicolous species ol Carabidae (genera Bembidion. Dyschiring. Cretndela fittoralis) and Staphy o
(genera Bledins, Troglophioens. Stenus, Govpeta, Atheta), which belong to eharacteristic components
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natural riverine ecosystems. They were not a subject of systematic monitoring. but occasional faunistic data
show their decline in the Danube floodplain in recent decades, and the present hvdrological regime in the
arms does not ereate suitable conditions for them.

Need for monitoring in futore

The present situation is not only a result of the direct influence of the Gabéikovo structures, but there is
obviously a strong and now probably even more significant influence of secondary mereasing human
activities. in particular where recreation and silviculture are concerned. especially carried out by private land
owners, In addition. strong climatic fluctuations are also acting, especially the tendency 1o warming and
drving of the climate, which have a strong effect on the next succession of animal communities, A detailed
knowledge of these processes is essentinl for correct interpretation of the observed changes and for
corresponding management of this area, for harmonisation of all its functions and. foremost. for preventing
any undesired changes in the geosystem of the surroundings of the Gabéikovo structures. This monitoring.
however. should not cover anly the immediate vicinity of the hvdraulic structures. A network should be built
up of reference momtoring plots in similar ecosvstems in more remote places or even in the floodplains of
some tributaries of the Danube. This wauld allow the distinguishing of specific features of the suceession of
ecosystems in the area under direct influence of the Gabéikovo hydraulic structures from general trends
common at least for the whole Carpathian basin or Central Europe. This type of more widely build up system
would considerably increase the quality and reliability of interpretation of the obtained dat

As to the methods of monitoring tauna. the monitoring should be carried ot on two levels The first level
would be carried out on a relatvely small number of selected monitoring plots by means (according to
possibilities) of quantitative methods representative of particular animal groups (in the case of Carabidae and
Staphylinidae by pitfalltrapping) and evaluated in the same way as the monitoring from the period 1992-
1997, The only madification suggested is a certain reduction in the extent of guantitative sampling at each
plot. One reason for this is a reduction of extensive loading of the populations monitored by destructive
sampling methods; another reason is a decrease i the time required for laboratory processing and
wentification of the caught material and more effective use of the time capacity of individual specialists.
This level of monitoring would also cover more remote localities.

The second level should include individual colleetings or short-termed sampling by quantitative methods on
a large number sites (habitats) selected ad hoc i different places. This method of momtoring could record
very flexibly, and with minimal effort and costs, the presence or disappearance of some sensitive species and
changes in their local distribution. It should be focused especially on different terram depressions and arm
shores, where strongly specialized hyerophilous or rare species can survive in the narrow zone aroand such
water bodies (see above). Furthermore, this level of monitoring could supply opertive information for
modification of the network of permanently monitored plots.

However, in the opinion of the author, the monitoring of biota should not be lmited merely to monitoring the
ecological consequences of human activities in a relative small area. but an overall monitaring service of
Sota i Slovakia should be gradually built up. This concept would be analogous 1o the present
weteorologival service or the insect-pests signalising service in agriculture. 1t would not only have a practical
senificance for landscape management and nature protection, but could alse continuously supply a lot of
Wata important for theoretical research
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V.2.15. Bird fauna and bio-monitoring concept of the Danube flood plain affected
by the Gabéikovo project
Mirka Bohus

Analysis of changes in the composition of bird communities and of the abundance of individual bird species
m the area influenced by the construction and operation of the Gabéikovo structures, represents a problem
due to the low level of compatibility of earlier data (before the structures were put into service) and present
data (after operations were started) Defining the “initial state”™ or state of natural bird communities 15 also
problematic due to the natural dynamics of the respective ecosvstent. A relative small number ol published
relutively new duty 15 available, but even available daty are extremely heterogeneous from the viewpoint of
applied methods and the intensity and extent of conducted investigations. Nevertheless, there are several
wpics that can be evaluated at least i a general sense. A general review of birds in the Gabéikovo area is
given by Rybamc [25].

Summary of main topics and resolts of recent investigations on the hirds

Relatively complex data abowt the wintering papulation of wetland birds is available. A regular annual
winter census of wetland birds has been carried oul in Slovakia already for several decades, From 1991 the
fnstitute of Zoolowy of the Slovak Academy of Sciences coordinated the census, but pow it is coordinated hy
the Society for Bird Protection in Slovakia, However, the data have not been summarized or published in an
sdequate manner, Results of winter censuses from two winter seasons (19 January 1991 and 18 Januvary
1992} were published by Darolova [12. 13], who also published the level of coverage of the Danube by
mdividual census-takers. After more than a decade, Ridzon [23] published data from a census conducted in
e winter of 20032004, The data published by both authors refer to individual stretches of the Danube in a
different wov and o o varied extent. Although to o large extent the nature of the census also makes 1l
possible to deline the local data. determiming the species composition of ecommunitics and the abundance of
mdividual species of wetland birds. as well as their spatial relationships. requires a different design of
grocessing and presenting data than was apphied i above eited papers giving simmicized imlormation. It is
wery prohable that the censuy énordinators archived the collated data, and their imerpretmion should be
possible even subsequently,

Building up an extensive body of the Cunovo reservoir (1o u large extent nol freezing) crented suitable
eonditions for transmigrating and wintering waterfowl. which are dependent on larze water tables. At
enL the reservair is one of the most importan! wintering arcas of cerlain species of walerfowl, in
icular the Tufted Duck (Avthve frulizida) and the Common Porchard (Avthva fering). whose number
“hed 10330 in November 2003, **or 5110 individuals respectively. Ridzon [23].. The established count
Mallards (Anas planvefvnclios), Coots (Fulica atra) and Common Goldeneves ( Bucephola clenigriddi) were
8750, 4860 and 420, respectively. According to this anthor, in January 2004 on the whole of the Slovak or
Skowvakia adjacent stretch of the Danube there were 22422 Tufied Ducks. 9027 Common Porchards, [5884
lfards. 6326 Coots and 11953 Common Goldeneyes. Darolova [12] gives the following numbers for the
¢ species Avibva fuligula A ferinag, Anas planvehvnchos, Fulica atra and Bucephale clemgula m the
fers 1001/1992: 721/1734, 607/131, 12496/17955, 448/310 and 1341/2015 indwiduals. Accounting for
different coverage of the Danube by census-takers it would be improper to define any trends on the basis
these data. These data provide information only about the state of wintering populations at the given time
the particular set of censed stretches of the Danube. In spite of the high number of wintering waterfowl, it
also necessary to consider the extraordiarily broken topography of the origmal river arm network. This
e it impossible, and the preserved fragment of the arm system still makes it impossible. 10 achieve the
el of accuracy that would be at least partially comparable to the census accuracy aclieved on an open
er surface like the Cunovo reservair,

applied line method of census. in combination with uniform timing of the census. produces relatively
urate data aboot the species composition of communities and the guantity of individual species. On the
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