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PART 7
SK98K0059

Monitoring of Biota

The present state of the biota, in respect to the previous state and in respect to the
development after the realised technical measures on both sides, was evaluated
according to the data included in the Slovak-Hungarian joint monitoring covering the
period form 1992 to 1996. The river branch water supply on the Slovak side was
introduced in May 1993 through the intake structure at Dobrohosf. On the Hungarian
side the water supply is accomplished by the underwater weir put into operation in
June 1995.

The biological monitoring on the Slovak side was performed at six monitoring
areas, where all of the groups agreed in the joint monitoring were monitored. On the
Hungarian side each group were monitored on different monitoring sites (Fig. 7-1).
There are also differences in several monitoring methods.

7.1. Phytocoenology
Most of the monitoring sites on the Slovak side have good soil moisture

conditions. In spite of this the dominance of neophyte, invasive and nitratophylous
species is slowly increasing. On the regularly flooded areas, however, in the spring
aspect the original wetland species, especially Leucojum aestivum, dominate.

On the monitoring sites without floods, Urtica dioica dominate almost
everywhere in the summer aspect, although the soil moisture conditions are very
favourable (the ground water reaches the root zone of plants). Along with this the
water pretentious and flood requiring species slowly disappear on these monitored
areas.

On the monitoring site Dobrohosf - Dunajske kriviny, which is not supplied by
water from the river branch supply system and moreover it is situated in the area
influenced by the Danube drainage effect, gradual continuous reorganisation of the
phytocoenoses occurs, from hygrophilous to mezohygrophilous species.

Only the early summer phytocoenological data are available from the Hungarian
sites. The same species remain dominant during the monitored period on almost every
monitoring site. Only the dominance values of these species are changing. Generally
the dominance of Urtica dioica and other weeds increase. On several monitoring areas
some of the hygrophilous species were not observed after diversion of the Danube.
They were replaced by drought-tolerant and disturbance-tolerant species.

The monitoring area, which was often flooded after introducing the water supply,
could not be monitored precisely (only the plant species over the water level were
monitored). So, the potential changes (reconstruction) could not have been observed.

7.2. Terrestrial Molluscs (Terrestrial Mollusca)
There were no significant changes observed in the terrestrial Molluscs

community on the Slovak side. The only exception is the monitoring area at
Dobrohost' - Dunajske kriviny, which was not supplied by water from the river
branch supply system introduced in May 1993 and was not flooded since 1991.
Moreover, the monitoring site is situated in the area influenced by the Danube
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drainage effect, which was even not reduced by increased discharges in the Danube.
The successive adaptation changes of the Molluscs community towards the less
hygrophilous community are the most expressive there. The changed community
consists of several euryvalent species, where the species Punctum pygmaeum
dominate.

On several monitoring sites, where the soil moisture conditions are suitable for
hygrophilous community absence of floods is also detected. On these monitoring sites
the proportion of mezohygrophilous species, not tolerant to floods, e.g. Aegopinela
nitens, increase.

The Hungarian Party provided data only from one monitoring site in the joint
monitoring. Based on these data it is not possible to evaluate regional changes.

7.3. Macrophyton
Based on the data from the Hungarian side it can be stated that the macrophyton

highly depends on the local conditions of the respective monitoring sites. The changes
in macrophyton on the monitored sites reflect the local changes of the water regime
and shifting of banks after introducing the water supply. In the Danube riverbed the
number of macrophyton species increased. Macrophyton is not monitored on the
Slovak side.

7.4. Aquatic Molluscs (Aquatic Mollusca)
The Danube

Only the Slovak side provided data on the Molluscs community in the Danube.
Gradual changes in quantity of species present were observed at all monitoring areas.
The species composition is relatively stable, especially in the case of dominant
species. The species Ancylus fluviatilis, Lymnaea ovata and Bithynia tentacnlata were
dominant for the whole observed period. While the abundance of these species before
damming the Danube reached several tenth or hundreds of individuals per m2, in the
following years the abundance reached several thousands of individuals per nr.
During the underwater weir construction a temporary decrease of the abundance
occurred. Fine sediments covered the vegetation and the development of the Molluscs
community was slowed down due to the construction works.
Left side river branch system

The water supply introduced in May 1993 evoked an extension of the Molluscs
species composition in the water bodies with stagnant water. This extension was the
result of the increase of water surface and slowed shallowing and overgrowing by
plants. The other expressive change was the modification of those communities,
which were influenced by the change of living conditions (e.g. change of the character
of the branch from plesiopotamal to parapotamal).
Right side river branch system

In the period after damming the Danube a decrease in species composition
occurred, down to 2/3 of the original state. The impact of water supply in these
communities is expressed by significant increase of species number in 1996. 90% of
the present species composition corresponds to the species composition before the
damming. The total number of species usually increased or remained on previous
level. After the water supply the rheophilic species became abundant in the river
branches.
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7.5. Odonata
No changes were observed in the species composition of the Odonata community

in the monitored sites at Moson Danube. At monitoring site Zsejkely canal affected by
the water supply the number of Odonata species decreased. In this canal excavation
works were carried out and the species composition in 1996 is different comparing the
years 1993 and 1994. The presence of rheophilous species and species with wide
tolerance can be observed.

On the Slovak side no observation of Odonata larva was performed in the period
before damming the Danube. On the monitoring sites where the living conditions
were changed by the water supply (change of the character of the branch from
plesiopotamal to parapotamal) the community is changing. In 1996 in some
monitoring sites only restricted observation was realised due to the high water levels.
So the number of larva species and the number of individuals were lower in this year.
On the monitoring sites where the living conditions did not change or became better
the number of rare and protected species increase in last three years (e.g. Lestes
viridis, Aeschna grandis).

7.6. Crustacea (Cladocera, Copepoda)
The Copepoda and Cladocera taxocoenoses relatively very fast react to the

changes of living conditions. This is why different Copepoda and Cladocera
communities settle in different biotops.
The Danube

In the period before damming the Danube were the species composition of
Copepoda and Cladocera communities poor, because of the high flow velocities and
the boulder embankment. After the damming a relatively shallow littoral was created,
and at the same time the high flow velocity was slowed down. These changes were
reflected in the Cladocera community, where the dominance of littoral and benthic
species gradually increased. No significant changes were observed in the Copepoda
taxocoenose among the newly developed macrophyton stands during the monitoring
period.
Left side river arm system

On the monitoring site where the living conditions changed (became more
fluviatile), decrease of pellagial species and significant decrease of abundance of
species was observed. Increase of benthic and littoral species dominance was
observed. On the other monitoring sites the species composition of Copepoda and
Cladocera taxocoenoses remained unchanged or it has stabilised to the pre-dam state
after the temporary changes.
Right side river arm system

Based on the data observed on the Hungarian side it can be stated that the
Cladocera and Copepoda taxocoenoses are relatively rich in species composition
during the whole monitored period. Adaptation to changed living condition can be
observed, which is accompanied by partial rearrangement of the communities.

7.7. Trichoptera, Ephemeroptera
In the Trichoptera and Ephemeroptera taxocoenoses there are differences between

the monitoring methods used by Slovak and Hungarian Parties. On the Slovak side
larva living in the water are monitored. While on the Hungarian side the imagines



1996 '.v Joint Annual Report of the Environment Monitoring According to the As.ree.ment 35

living outside the water are monitored. Imagines from the different nearby biotops can
be caught by the trap methods used in this case.
The Danube

The Trichoptera monitoring evaluation because of the differences in methods
used was based on the results of the Slovak side. The Trichoptera taxocoenoses have
changed after damming the Danube. Development of the two communities on several
monitoring areas is still undergoing. The scrapers {Psychomia genus) replaced filter-
feeders (e.g. Hydropsyche, Brachycentrus genera). In 1996 decrease of species
number occurred.
Left side river branch system

Diversification of communities was observed on monitoring sites with increased
flow velocities after introducing the water supply on the Slovak side. This is
expressed mainly by increase of semi-rheophile and rheophile species number (e.g.
Psychomia pusila, Ephemera vulgata, Caenis luctuosa). On the monitoring sites with
stagnant water, where increase of water level occurred after introducing the water
supply on the Slovak side, increase of diversity is observed comparing to the period
before damming the Danube. On the other monitoring sites (including the monitoring
sites not influenced by damming the Danube) the Trichoptera and Ephemeroptera
taxocoenoses have been relatively poor.
Right side river branch system

On the Hungarian side the Ephemeroptera and mainly the Trichoptera
taxocoenoses in the river branch system were very rich in species composition during
the whole observed period compared to the species composition observed on the
Slovak side. This is probably caused by the different sampling and observation
methods. Due to the considerable increase in flow rate resulting from the water
supply, transformation of dominance relations ca be observed (multiplication of e.g.
Goera pilosa, Hydropsyche angustipennis) in the habitats affected.

7.8. Fish (Osteichtyes)
The monitoring method, the random point abundance sampling using electro-

fishing, used on both, Slovak and Hungarian sides, allows sampling to the depth of
1.5 m. This means that in deep water bodies (depth over 1.5 m) this method allows to
monitor the littoral and water surface fish species. The rheophile fish species living at
the bottom and pellagial can not be sampled by this method correctly. This is the main
reason why according to the monitoring results the ichtyofauna is relatively poor in
species on Slovak and Hungarian sides, both before and after damming the Danube.
The monitored spectrum does not contain the bottom, rheophilous species.
The Danube

Significant changes occurred in the discharges, flow velocities and riverbed
stratification in the Danube after the damming. Mainly the shallow littoral became
substantially wider. Mainly juvenile individuals recently occupy this habitat. The
permanent occurrence of Cottus gobio, species pretentious to high oxygen content and
clean water document the high water quality in the Danube.

Left side river arm system
After damming the Danube the ichtyofauna of the large part of river branch

system lost the connection to the Danube and between the separate branches as well.
Gradual decrease of species diversity was observed on every monitoring site. This
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decrease stopped and reverted in 1995 and 1996. One of the possible reasons can be
the artificial flooding of the area, which allowed the communication of the river
branch ichtyofauna. There are permanently present some of the rare and protected
species in some river branches, e.g. Gymnocephalus baloni.
Right side river arm system

Connection between the river branch system and the Danube was re-established
by putting the underwater weir into operation allowing the dynamic regulation of the
gravitational water supply. Connection through two openings in the riverbank allows
the fish migration from the Danube to the river branch system. The fish migration is a
little bit limitated across the underwater weir. The species composition according to
the monitoring data was extremely poor in species in the period before putting the
underwater weir into operation, but also before damming the Danube, from three to
four species on every monitoring site. This probably did not reflect the reality. After
introducing the water supply the number of fish species significantly increased on
most of the monitoring sites, which documents the migration from the Danube. The
species present before introducing the water supply, or even before the damming
remained present also in the recent species composition.

7.9. Conclusions
The water supply introduced on the Hungarian side by the underwater weir

operation has no impact on the Slovak side. Similar impact as it is now observed on
the Hungarian side has been observed on the Slovak side since introduction of water
supply in 1993.

The increased amount of water discharged to the Danube was reflected by
changes of the habitat of aquatic communities. So far the reaction of aquatic
communities, which are still under development, is non-significant or ambiguous.

The water supply on the Hungarian side was accomplished by the construction of
the underwater weir and therefore a connection of the river branch system with the
Danube at two places upstream of the weir was created. These two factors have had
very significant influence on the biotops existing in the river branch system and
subsequently to the fauna and flora. Generally large amount of water became
available, which was reflected in change of stagnant or slowly flowing water into
water flow with higher velocity or in increase of the water surface. In some locations
the water level returned to the state before the damming, in others new biotops were
created, and in some locations the previous biotops dissapeared. To these changed
conditions the aquatic fauna reacted the most rapidly. Due to the effects of water
supply, the tendency of a decrease in species diversity following the damming of the
Danube came to a halt, and in some aquatic communities the species diversity nearly
equals the "pre-dam" situation again. Many communities underwent some
rearrangement in smaller or larger scale.

The terrestrial communities (plants and the terrestrial Molluscs) prove the
necessity of flooding and raising of ground water level on some of the inundation
areas, because in spite of the good soil moisture conditions on some of the monitoring
area gradual changes in terrestrial communities were observed.


