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Abstract. Samples of juvenile fishes were collected withoant abundance sampling strategy using
electroshocker at 27 sites in the Szigetkdz floaitpin late summer 1992. Species composition of
assemblages was examined and related with theahapjtes (parapotamon, plesiopotamon) by
principal component analysis. From the 27 spe@esrded the juveniles of 21 species were found.
The distribution of juvenile fishes was correlateith the general flowing conditions of the
backwaters and their actual connectivity with thEmchannel.
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Introduction were fed by surface water directly from the Danube
during only 20 % of the year. The constructionhaf t

The enormous variability of the braided hydro-Gaktikovo River Barrage has exacerbated the situa-
system in the Szigetkdz floodplain made possibée thtion. Since the end of 1992, its implementatiorg th
development of diverse potamic biocenoses uniquversion of the Danube's discharge away from the
in Europe. Szigetkdz is the geographical unit & thfloodplain, has threatened the region's environment
alluvial cone of the Little Danubian Plain on thght (Daubner 1981, Hélk et al. 1981, Hotik 1991,
side of the Danube. Its borders are clearly malied Guti 1993).

a 59 km section of the main river and the 129 km Despite numerous regulation hitherto made,
Mosoni Danube, a meandering arm. there is a wide spectrum of aquatic habitats in the
In the second half of the 19th century the exterl-ittle Danubian Plain (Bastl 1991). In general, ogvi
sive regulation of the Szigetk6z became necessay the great diversity of floodplain habitats, the
because of navigational problems and damagesimber of fish species, the density of their popula

caused by inundation. The flood protection dikes dtions, the ecological production and the fishergloa
vided the original floodplain into two ecologically in the sections of rivers bordered by floodplains a
distinct areas: the old floodplain is protectednfro very high. Adjacent reaches, which do not have such
floods by dikes, the active floodplain is situateel an extensive diversity of habitats, have lower galu
tween the dikes and the main channel of the Danub@lol¢ik et al. 1989).

It had an area of only 6 % of the former floodplain  Before the operation of the Gakovo River
The rolling and suspended alluvial sediment havinBarrage, the side arms of the active floodplairthé
been deposited on the former floodplain accumulatddttle Danubian Plain were connected with the main
on the narrow active floodplain, and this processhannel of the Danube and they played a prominent
accelerated the aggradation of the main channel armle in the reproduction of fish, especially foreop
the silting up of the side arms (Guti 1993). A newsubstratum spawning phytophils, phytolithophils and
extensive regulation of the Szigetkdz started m thlithophils (Hokik et al. 1981, Ho¢ik 1991). The
1960's. Since the 1980's, the intensive gravel egpatial distribution of juvenile fish is related toe
tractions from the main channel have resulted & threproductive potential of floodplain habitats, ssw
deepening of the river bed, and the side arm systeiit provides essential information for any future
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floodplain restoration attempts. The juveniles oflipnet of 35 cm in diameter. Small fish specimens
nearly all species remain in their spawning groundrere preserved in a 4 % formaldehyde solution.

and use it as a nursery area, and the densityef ju From the material recorded, a data matrix of
niles tends to stabilize towards the end of thevepa sampling points by fish species was created and the
ing season in late summer and early autumn (Coppean number of fish per sample, the index of aggre-
1989, Penaet al. 1991). The present study aimed togation (Southwood 1984) and the frequency distribu-
describe the species composition of juvenile (6st) f tion were calculated for each species. For the ty-
assemblages in the active floodplain of the Sziigetk pological analysis of sampling sites (habitats); an
before the hydrological changes caused by thather matrix was derived from the data set. The

Galzikovo River Barrage. numerous point samples taken from one site were
summed and the resulting matrix contained the
Methods abundance of the fish species at each sampling site

This sites by species matrix was converted to

The classical methods for the examination of theabsence/presence and then submitted to centered and
natural fish assemblages are based on the quaditatnormalized principal component analysis (Copp
estimation of the composition of the temporary ast989).
semblages, i.e. the De Lury method applying tha dat
of cumulative fish catches efforts or the mark an&Results
recapture Petersen method (Ricker 1975). These
methods produce reasonable data first of all on Samples were taken at 27 sampling sites in the
streams and small rivers. The spatial and temporattive floodplain of the Szigetkéz between August 4
distribution of fish assemblages in large rivers iand 19, 1992. Seven sites were plesiopotamic, the
quite heterogeneous. As a result, classical pdpualat others parapotamic (Table 1). In the sampling perio
density estimation methods would require hugéhe water level of the Danube was very low and the
samples to avoid miscalculations, but it is noside-arms were fed only by groundwater. Slow, local
realistic (Persat and Oliver 1991). A new approacfliow was observable at the narrow and shallow sec-
to the study of riverine fish assemblages was th#ons of some parapotamic side arms. Most of the
point abundance sampling method and strategyesiopotamic habitats were completely disconnected
(Nelvaet al. 1979). It was basically a high number ofto other side arms.
small samples instead of several large ones, which During the survey, 5923 individual fish were
provides better statistical data for indicating pnes- caught in 730 samples from the 27 sampling sites.
ence of populations with patchy distribution and &he standard length of the fish varied between 12
description of the spatial structure of the assenand 353 mm. From the 27 species recorded the juve-
blages. At the end of the 1980's Copp and Penailes (0+) of 21 species were found (Table 2). Alto
(1988) developed a new version of the point abumgether 4849 fry were collected, which was 82 % of
dance sampling for the investigation juvenile fisithe total number. There were six speodiErassius
assemblages by some technical changes, and it wasaaassius, Cobitis taenia, Lota lota, Stizostedion
purposeful complement of the research programnmoperca, Gymnocephalus schraetzand Gymno-
of fluvial ecosystems in the Rhone river (Perfial. cephalus baloniwhich were represented only by 1+
1991). or older individuals.

Our study was implemented in 27 sampling sites The juveniles ofRutilus rutiluswere the com-
in the active floodplain of the Szigetkdz betwekmr monest. It was followed byAlburnus alburnus,
1817 and 1840. The investigated sites were suBlicca bjoerkna, Rhodeus sericeus amamts. (Fig.
divided into parapotamic and plesiopotamic type of). The average individual number per sample was
habitats (Rowet al. 1982, Amoroset al. 1987). At low with the exception of roach, which were repre-
each sites, sampling was carried out with poirgented by more than four individuals in a sample as
abundance sampling strategy at 20-40 sampliran average. The aggregation index was the highest
points at a distance of approximately 10 m-s fromagain with roach. It was high witA. alburnus, R.
each other in a random distribution. Fish were cokericeus, Leuciscus leuciscaad Barbus barbusas
lected with a battery-powered electroshocker of well indicating the common occurrence of this spe-
low output (80 W). A special anode of 10 cm develeies in groups.
oped for the catching of juvenile fish was used. A The ordination resulting from the PCA of the 27
rubber boat was needed to reach the sampling poinsampling sites by 21 fish species matrix (Fig. dia)
The anode was put fast at a depth of 50 cm and ttieguished the slow flowing and stagnant siteshwit
shocked fish were collected with a 1 mm mesh sizmost of the variance being accounted by PC1,
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Fig. 1. The mean number of individuals per samif}s the
index of aggregation (IA) and the frequency of aecence (f) of
0+ fish species collected in the Szigetkdz floogplan August
1992.

accounted for 34 % of the variation. The species
richness of the sites is indicated with a squaze si
relative to the numbers of species sampled. The
presentation of the PC1xPC2 ordination by the habi-
tat types (Fig. 2b) demonstrated that stagnanigples
potamon type habitats (Sites: 2, 5, 6, 8, 10, 23, 2
are ordinated to the lower right, whereas the parap
tamic habitats are ordinated from the left sidehi®
upper right, which indicates their greater variance
The sampling sites where slow flow was observable
(Sites: 3, 7, 15, 17, 20) are ordinated to thedefe.

In the stagnant sites, the grain size of the dégbsi
mineral sediments referred to the slope gradient of
the channel and the current velocities during imund
tion, therefore these sites were subdivided into tw
groups according to the dominant bed materials.
Stagnant parapotamic sites where the bottom was
composed of gravel (Site: 4, 9, 12, 13, 16, 21) are
ordinated to the lower central, while the sites rghe
the bottom consisted of sand and silt (Sites: 1141

18, 19, 22, 25, 26, 27) are ordinated to the upper
right.

as well as the species-poor and species-rich sites According to the groups of the sampling sites,
(PC2). The first two component of the analysi¢he frequency distributions of juvenile fish specie
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Fig. 2. Ordination of the PCA of the Sites by Speanatrix. In (a), the size of squares relativeheonumber of species collected. In
(b), the same ordination is presented accordirigedabitat character.
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were calculated (Fig. 3). Rheophilic fishes ocadirrewith the main channel at their downstream ends.
in the parapotamic side arms, however three of theffheir flow, which is fed by both surface and
Leuciscus cephalus, Gobio gokaod Aspius aspius groundwater may reverse due to water level fluctua-
were collected from plesiopotamic waters, too. Eurytions in the main channel of the river. Macrophytes
topic and limnophilic species were present both iare scarce but phytoplankton is rich and abundant.
parapotamic and plesiopotamic habitats, thoughhe fish fauna is rather diversified and the ich-
Abramis bramawas not found in plesiopotamon typethyomass is moderate. Plesiopotamic backwaters are
of water. permanent or temporary stagnant formerly side arms.
They are sometimes fed by groundwater. Their size
changes according to the hydrological conditions.
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Fig. 3. Frequency of occurrence (f) of 0+ fish s$pecin the
habitat types subdivided according to the PCA atiam of the

Macrophytes grow densely, phytoplankton is very
abundant, algal blooms frequently occur. The fish
fauna is mildly diversified and icthyomass varies
from very low to very high (Halk et al 1989).
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Fig. 4. The PCA of the fish species (see Tables3jedined by the
stations, from the Sites by Species matrix.

sampling sites in Fig. 2.

In the samples, 48 % of the species were rhe- Over the sampling period, in August 1992, the
ophilic, 38 % of the species were eurytopic andd4 backwaters were not fed by surface water in the Szi
of the species were limnophilic. PCA ordination ofgetkdz, and as a consequence the current velocity
the fish species as defined by sampling sites @jig. decreased in the side arms and water temperature
presented the rheophilic, eurytopic and limnophiligvas higher than in the main channel. According to
fishes, however ecological groups were not distithe deposition of the suspended sediment turbidity
guished sharply. Rheophilic species are ordinated €eclined, primary production increased, the disswlv
the lower left, some of them were in the upperent 0xygen was higher and its daily fluctuation was enor
Limnophilic species are ordinated to the lower righ extreme. The hydrochemical and hydrobiological
The three most frequently encountered spe@ies changes were more pronounced in more disconnected

rutilus, A. alburnusandB. bjoerknd were eurytopic, side arms (Tevanne Bartalis 1987). In stagnant
which are ordinated to the central zone. backwaters there was a considerable vertical and

diurnal thermal and dissolved oxygen stratification
The species composition of juvenile fish assem-
blages and their distribution were related to tha-g
Before the operation of the Gakovo River eral flowing conditions of the sampling sites sadli
Barrage, at the end of 1980's, and at the begirsfing in the Szigetkdz. The species richness of the assem
1990's most side arms were parapotamic and plesiages were different in the parapotamic and plesio
potamic in the active floodplain in the Szigetkozpotamic backwaters, the juveniles collected repre-
Parapotamic side arms are permanently connectéginted 21 and 13 species, respectively. In theisubd
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Table 1: List of the sampling sites in the actil@d@plain of the Szigetkdz. Habitat: para = parapain, plesio = plesiopotamon,
* = slow flow, Sampl.: number of samples per sitejnd. = number of collected juvenile fish peesif. sp. = number of juvenile fish
species.

Code Site Habitat Date Sampl. F.ind. F.jsp.
1 Szigeti arm para Aug.12 20 194 1B
2 Jegenyés arm plesio Aug.12 10 95 10
3 Kecolcés weir para* Aug.04 30 171 1B
4  Csékanyi arm I. para Aug.04 30 135 11
5 Csakanyi backwater plesio Aug.07 30 118 7
6  Muki oxbow plesio Aug.12 10 88 7
7 Doborgazi canal weir para* Aug.06 20 48 7
8  Schisler oxbow plesio Aug.07 30 38 .
9 Csakanyi arm Il para Aug.05 30 46 7

10 Akaliarm plesio Aug.06 30 75 5
11 Kerekesciglés arm |. para Aug.11 30 209 9
12  Kerekesciglés arm |I. para Aug.11 20 105 9
13 Bodaki arm I. (Kéhid) | para Aug.11 30 21 A
14  Bodaki arm Il. para Aug.05 30 44

15 Gombocos weir para* Aug.17 25 235 13
16  Ujszigeti arm para Aug.17 35 200 1p
17 Halrekesztd weir para* Aug.17 40 238 15
18 Halrekesztd arm para Aug.15 30 348 11
19 Morva arm para Aug.15 20 207 1D
20  Szurke weir para* Aug.19 30 364 1p
21 Ontési arm para Aug.19 30 124 8
22  Pdkmacskasi arm para Aug.19 30 303 11
23  Pdkmacskasi oxbow plesio Aug.19 30 146 8
24 Asvanyi backwater plesio Aug.16 20 248 te]
25 Békaarm para Aug.16 30 452

26  Szilfasi arm 1. para Aug.18 30 275 i
27  Szilfasi arm |l. para Aug.18 30 322 1p

Table 2: Species recorded in juvenile fish assegaslan 1992 in the active floodplain of the Szigetkwith indication of their
ecological groups (Schiemer and Spinder 1989) heid tccurrence (+) in parapotamic and plesiopatambitats.

Code  Species Ecol. group Parap. Plesigp.
Bb Barbus barbus rheophilic + -
Cn Chondrostoma nasus rheophilic + -
LI Leuciscus leuciscus rheophilic + -
Li Leuciscus idus rheophilic + -
Lc Leuciscus cephalus rheophilic + +
Ga Gobio albipinnatus rheophilic + -
Gg Gobio gobio rheophilic + +
As Aspius aspius rheophilic + +
Vv Vimba vimba rheophilic + -
Al Abramis ballerus rheophilic + -
Aa Alburnus alburnus eurytopic + +
Rr Rutilus rutilus eurytopic + +
Bj Blicca bjoerkna eurytopic + +
Ab Abramis brama eurytopic + -
Pf Perca fluviatilis eurytopic + +
Gc Gymnocephalus cernuus eurytopic + +
Pm Proterorhinus marmoratus eurytopic + +
Ca Carassius auratus eurytopic + +
El Esox lucius limnophilic + +
Rs Rhodeus sericeus amarus limnophilic + +
Se Scardinius erythrophthalmus| limnophilic + +
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visions of the parapotamon type arms, the number 6bpp, G. H., Guti, G., Rovny, B. anderny, J. (1994):
the species was same, but the composition of the as Hierarchial analysis of habitat use by 0+ jeveri in
semblages was slightly dissimilar. Great difference ;léﬂgjcr)lznzlg_lggk flood plain of the Danube. — EBol.
were dEteC_ted in _terms. of the nursery Célp@Clt)th t Daubner, 1. (1981): Dunai vizlépcsok épitéséneklobiai
parapotamic habitats in the French section of the aspektusai. — MTA Biol. Oszt. K6224, 57-65.

Rhone river. Such aspects the actual degree of camusti, G. (1993): Fisheries ecology of the Danubéhia Szigetkoz
nectivity with the main channel, and the intensify floodplain. — Opusc. Zool. Budape&6, 67-75.

decisive. The increasing intensity of primary produ ~ Danube river in relation to construction of the @&bvo.
tipn consiQerany deteriorated ;he nursery of ju\(e— E'gﬁﬁoﬁsérg?;rgsgfsgs" I_n'Bfneorj"’gé_shg'pfd')' Biolagic
niles (Penazt al. 1991). According to these experi- jojsik, J., Bastl, I, Ertl, M. and Vranovsky, M. (1981
ences, a decreasing tendency of abundance of rhe- Hydrobiology and ichthyology of the CzechoslovaknDae
ophilic species appeared in the habitats in thecdir in relation to predicted changes after the consitnoof the
tion from slow ﬂ0W|ng parapotamon towards Stag_ Galzikovo-Nagymaros River Barrage System. — Prace Lab.

; ; _ Rybar. Hydrobiol 3, 19-158.
nant. parapotamor}. with sand and silt Composed bqjioléik, J., Banarescu, P. and Evans, D. (1989): General
tom in the Szigetkoz.

. . . inroduction to fishes. In: Holk, J. (ed.): The freshwater
Owing to the low input of water in the flood- fishes of Europe. — AULA-Verlag, Wiesbaden, 18-7
plain, the distribution of rheophilic fish was litefl  Nelva, A., Persat, H. and Chessel, D. (1979): Unevalle
and the occurrence of limnophilic species were-rela  methode d'etude des peuplements ichthyologiques kbsn
tively wide-spread. Juveniles of rheophilic species gfagd; Czléfddgsupg?{gesghiggléoqggg ponctuebuiimce.
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! (1991): A synchronic study of juvenile fish asseagas in
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