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We studied dragonfly assemblages in the Ukrainian section of the River Tisza, which
still shows several natural (unregulated) properties. In 2010 and 2011 larvae and exuviae
were collected in the vicinity of the villages Vilok (Buaok, Tiszaujlak), Nove Szelo (Hose
Ceao, Tiszaujhely), Tiszobikeny (Tucabukens, Tiszabokény) and of the towns Vinohragyiv
(Bunorpaais, Nagysz6lds) and Huszt (Xyct, Huszt). We collected our samples from 8 sites
in the main channel, 2 sites in side channels and 3 sites in two dead channels. We collected
255 larvae and 1587 exuviae, from which 8 species of dragonflies were identified [Gomphus
vulgatissimus (Linnaeus, 1758), Stylurus flavipes (Charpentier, 1825), Onychogomphus forcipa-
tus (Linnaeus, 1758), Ophiogomphus cecilia (Fourcroy, 1785), Somatochlora metallica (van der
Linden, 1825), Calopteryx splendens (Harris, 1782), Platycnemis pennipes (Pallas, 1771), and
Sympecma fusca (van der Linden, 1820)]. We compared the species composition of dragon-
flies in the three habitats. In the case of larvae in the main channel G. vulgatissimus (48.0%),
C. splendens (29.6%) and O. forcipatus (20.8%) dominated, while in the dead channels C.
splendens (49.5%) and P. pennipes (23.7%) were found most frequently. In the side channels
G. vulgatissimus, O. forcipatus and C. splendens were the most frequent species. S. flavipes
appeared only in the main and side channels, while S. metallica and S. fusca were only de-
tected in the dead channels.
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INTRODUCTION

The species composition of dragonfly assemblages, to the extent of our
knowledge, has not been surveyed in the Ukrainian section of the River Tisza
between the village Vilok and the town Huszt. As a consequence of river har-
nessing in Europe, there are only a few places left that are as unique and natu-
ral as the upper section water system of the River Tisza in Ukraine. As a result
of the channel and riverbank alterations the rate of water delivery, the quan-
tity of alluvial transportation and the efficiency of river erosion increased in
most places in Europe, resulting in a significant decrease in the number and
density of macroinvertebrates (DokG et al. 1987, BETTEss 1994, CsErkEsz-NAGY
et al. 2010).
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The research of the Transcarpathian (Ukraine, Zakarpatska region) drag-
onfly assemblages was started at the end of the 19th century by Frivarpszky
(1873), MocsAry (1876), Konaut (1896) and DziepzieLEwicz (1919). In the first
half of the 20th century their work was continued by HraBAR (1905, 1933) and
Fupakowski (1935), and more recently by Pavirjuk (1990), Gors et al. (2000),
MAUERSBERGER (1994), Dosgj and BonparcHUK (1998), VizsLAN and HuBer
(2001), Ryazanova (2007), Horusa (2009), Martynov and Martynov (2002,
2009, 2010). Unfortunately, the results of the previously mentioned researches
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Fig. 1. The anastomosing riverine channel system of the River Tisza around the villages
Vilok, Nove Szelo and Tiszobikeny with the presentation of main-side-dead channels and
backwater (above) and some sample sites (below) (Google Earth satellite image —04.05.2012).
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gave only an insufficient overview of the dragonfly assemblages of the River
Tisza. In many cases the published sampling sites are difficult to localize, but
these studies are useful in obtaining some basic information about certain
dragonfly species in the area of Transcarpathia. Some observations on imagos
from backwaters at Huszt was published by Pavirjuk (1990) and Gors et al.
(2000), as part of the results of the occasional sampling of macroinvertebrate
monitoring by KovAcs and Gopunko (2008), KovAcs et al. (2008), and from the
larvae collection of KorozsvArr and ILLAR (2009) at Vilok.

However, we still have insufficient knowledge on the species composi-
tion and the frequency of dragonfly species. Despite the dams, this section
of the River Tisza shows an active river bank and channel forming tendency,
resulting in side and dead channels that follow the main channel’s line. In the
Tisza section above Huszt mostly the meandering tendency prevails, while
in the area of Nove Szelo and Tiszobikeny the anastomosing feature is more
determinative (Figs 1-3). Leaving the Huszt gate, the river builds wider river
flats, and its real expansion occurs in the section between Vinohragyiv and
Vilok (GoNnczy & MoLNAR 2004). After the Huszt gate, the River Tisza begins

mome

Fig. 2. The typical channel types of the examined section of the River Tisza: A = main channel
at Vilok; B = side channel at Nove Szelo; C = dead channel at Vilok; D = backwater of Huszt.
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to dump the sediment that mainly consists of pebbles and granules, thus
an inland delta is created, which results in the emergence of an irregularly
branching and reconnecting network (anastomosing) channel morphology
type (Fig. 1). This river network consists of , bed material supply dominated”
channels (Crurch 1992). The mid-channel inlands, which are built of rough
sediment, rapidly wander. On these sections the river channel is rather unsta-
ble, heavy floods may totally reconstruct it. In case of the anastomosing chan-
nel type the main channel may be followed by some side channels and dead
channels. In the case of anastomosis the main channel’s and the side channels’
water transport relation is difficult to estimate, the latter occasionally runs
into the former then they branch out again and proceed across the flood basin.
The dead channels are usually situated so high compared to the main channel
that they only transport water when the water is above the typical level. Their
lifetime may be long because their channel forming stream is slow (GABRris &
Loczy 2013). We would like to emphasize that, on the basis of their charac-
teristics, the dead channels at Vilok and Vinohragyiv cannot be regarded as
backwaters separated from the main channel. They can be considered to be
side channels that have not clogged up from the main channel yet. However,
owing partly to the main channel’s deepening tendency and partly to the side
channels’ continuous sedimentation, the water flows in the channels intermit-
tently (Figs 1-2). They are clogged up from the main channel partly because
of the deepening tendency of the main channel and partly because the sedi-
ments in the side channel’s water flows through the channels quickly. In case
of the dead channels at Vilok and Vinohragyiv we can talk about channel sec-
tions which have not separated from the main or side channels yet, but their
bottom level is higher where their flow starts, so water only periodically flows
continuously in them, when the water level is higher than the typical water
level (NEMETH 1954). The oxbow lakes contrary to the dead channels are cre-
ated by natural or artificial (man-made) cuts through the channels (ANGELIER
2003, Loxr & Szaso 2006), and are resupplied only in time of heavy floods,
when the river runs over its banks (mostly with inundation).

The side and dead channels that follow the main channel of the river may
have peculiar natural habitats with specific characteristics in the fauna. The
continuously changing river channel and shore structure make it difficult to
study the dragonfly populations, as well as detecting and monitoring the oc-
casional changes in the populations of indicator species. The composition of
river-bed materials and its occasional realignment influences the ecesis of ben-
thic organisms (Brookes 1994, CArLING 1992, BErskL et al. 1998, RoserT 2003,
Bereczki et al. 2012, FELp et al. 2014). The realignment of the river-bed materi-
als, caused by the regular flood subsiding, may affect the territorial relocation
of the larvae of riverine dragonflies that are sensitive to habitat disturbance
(MULLER 1995, 2004, SuHLING & MULLER 1996). Water quality degradation and
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immoderate fluctuation of water regime throughout Europe are serious dan-
gers to the survival of riverine dragonflies, therefore the exploration and pro-
tection of their existing natural habitats are among the most important tasks
of conservation biology (Jakas & DEvar 2008). In the present study we aimed
to survey the dragonfly populations in the upper parts of the River Tisza and
to measure and compare the species composition of their assemblages in three
related habitats: in the main channel, the side channels and the dead channels.

MATERIAL AND METHODS

We collected the larvae of dragonflies during the autumn of 2010 and spring of 2011
(from 06.10.2010 to 30.07.2011), while exuviae were collected between May and July in 2011
between the village of Vilok and the town of Huszt along the River Tisza. The larvae were
captured with a net. Its lower straight frame was 40 cm with mesh size of 1 mm x 1 mm.
The larvae were preserved in 70% ethyl alcohol. Exuviae were collected by hand-picking
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Fig. 3. Our study sites along the River Tisza between the village Vilok and town Huszt.
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Table 1. Topographical position of the sampling sites.

Site UTM coordinates Geocoordinates Villages and towns Ezri;
M1 34U 0638333 5329270 4128;9561’9269"12%(;99’:2' Vilok (Buao, Tiszatjlak) 115
M2 34U 0638966 5328503 42820%521%32'2663717’:}\]15' Vilok (Buao, Tiszatjlak) 117
D1 34U 0638765 5329442 42820%61,,1 51061931211,:2’ Vilok (Buaox, Tiszatjlak) 115
D2 34U 0639569 5329697 428;%62',12%%671212':}:' Vilok (Buao, Tiszatjlak) 116
M3 34U 0639853 5328402 ggi%?%gg' Nove %Sezlz éﬁgf;’) Ceao, 118
S1 34U 0640279 5327763 42%%%1051656021131\]]5 Nove %:Zl‘; éﬁgf;) Ceao, 118
S2 34U 0641709 5327511 g%i%%%l;gg’ Nove %:;Z éﬁ;‘; Ceao, 119
M4 34U 0639756 5327540 00 D81 M Tisz"b,irkizlz‘gbgféf;““em" 118
M5 34U 0655289 5334549 428300854125764621711: Vim’hr;igs%lg‘;rpa“m' 142
M6 34U 0655369 5334794 428;90%,51%;%1093,:2’ Vimhri}ga}g;s(gfgs‘;rpam& 141
D3 34U 0655330 5334864 428;90%,5127'.99579573:2’ Vino}lr;i’;;’s%]fg‘;rpa“m’ 142
M7 34U 0669743 5336511 4285:)‘9196l'3537%542()42,:¥’ Huszt (Xyct, Huszt) 159
M8 34U 0669989 5335852 5 0 11.5056”N, Huszt (Xycr, Huszt) 160

23°17'08.3128”E

from river banks and plants on the channel or banks. For identification of the larvae and
exuviae the works of Askew (2004), BELLmann (2007), and GERKeN and STERNBERG (1999)
were used.

During our collections, 30 m long channel and riverside stretches were marked out at
the villages Vilok, Nove Szelo, Tiszobikeny and the towns of Vinohragyiv and Huszt in the
main channel, and also at Nove Szelo in the side channels, and at Vilok and Vinohragyiv in
the dead channels (Fig. 3, Table 1). The two furthest sites in our study [M1 and M8] showed
a 45 m difference in their elevations a.s.l. (Table 1). Our sampling sites can be divided into
two main groups based on the features of the terrain. The sites at Vilok, Nove Szelo and
Tiszobikeny are mainly flat, while the ones at Vinohragyiv and Huszt are at foothill stands.
Typical river bank types in this section of the River Tisza are point bars, cut banks and arti-
ficially reconstructed protected banks. Heavy rains are frequently followed by quick water
level fluctuations. As spates occur, river bank changes are frequent on the unprotected
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river banks (in some places even on the protected ones), which continuously transform the
typical natural habitats of the area. Regular larvae and exuviae collections are hindered by
river bank displacements, transformation of the river bank structure, alluvium rearrange-
ments, regular spates, and gravel mining from the river channel (Farkas et al. 2011, 2012).

In the riverine habitats high and low periods of water level may alternate within a
year. The dead channels’” water regime is only continuous at those times when the water
level is above the typical level, therefore during immoderately dry periods the open water
surface may decrease drastically. However, during flooded periods the channel’s intense
realignment may occur (NEMETH 1954, ANGELIER 2003, Lox1 & Szas6 2006). The fauna of
the dead channels depends on the actual water regime of the river. The river channel, river
banks, riverine and riverside habitats are continuously changed by the occasional abrupt
increase of water and alluvium transportation (ANGELIER 2003, HorrmANN & GaBET 2007).
When the river beds do not get flowing water for a longer period of time, still water species
may occur, which might almost totally be washed away by the next larger flood. Conse-
quently, species assemblages may show a different composition in early autumn and the
next spring in the dead channels.

The distribution of larvae and exuviae among the sampling sites considering the
whole species assemblages was tested with the help of the Mantel test, and in case of the
decisive species paired Wilcoxon test was used. We chose our sampling sites so as to cov-
er the typical characteristics of the bank and channel structures of the dragonfly habitats
most completely. We analysed our data on the different types of river channels with the
help of ordination methods (PCA, NMDS) and agglomerative cluster analysis. For NMDS
and cluster analysis the Morisita similarity index was selected, as this index is the least
sensitive to differences in sample size (Wowrpa 1981). To clarify the role of species and the
extent of their contribution to the differentiation Similarity Percentage analysis (SIMPER;
CrLARKE 1993) was used. The comparison of species assemblages of the three riverine habi-
tat types was accomplished in R 3.1.0 environment with two multivariate methods. During
the IndVal analysis [Indicspecies 1.7.4 package (DE CAcEREs & LEGENDRE 2009, DE CACERES
& JanseN 2014)] indicator species and species assemblages were searched for the given
riverine habitat type. With the help of the Classification tree [Tree 1.0-35 package (RipLEY
2014)] different riverine habitats were classified based on the similarity of their dragonfly
assemblages. The statistical analyses were accomplished with the Microsoft Excel and Past
2.17 (HamMeER et al. 2001) computer program packages. The transcription of settlement
names follows the form suggested by MoLNAR and MoLNAR (2005). The cartographic repre-
sentation of the sampling sites was carried out using the Environmental Systems Research
Institute (ESRI) ArcGIS 10.0 — ArcMap geoinformatics software.

RESULTS AND DISCUSSION

We collected altogether 255 larvae and 1587 exuviae in 13 sampling sites,
containing 8 dragonfly species. 125 larvae and 1316 exuviae were collected
from the main channel, 33 larvae and 211 exuviae from the side channels and
97 larvae and 60 exuviae from the dead channels. The samples of the col-
lected larvae usually contained a low number of items. This is supported by
the results of the Mantel test that we used to compare the larvae and exuviae
data matrices. The two matrices show major, but not significant deviation
(Morisita index, R = 0.115, p (uncorr.) = 0.277). In case of the quantitatively
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Table 2. Species composition of the collected larvae in the examined water bodies ex-
pressed as percentages.

Channel G.oul- S. fla- O. O. C P.pen- S.me- S Total
gatis-  vipes  forcipa- cecilin  splend-  mipes  tallica  fusca
simus tus ens
Main 48.0 0 20.8 0 29.6 1.6 0 0 125
Side 51.6 3.0 3.0 0 39.4 3.0 0 0 33
Dead 52 0 9.3 0 49.5 23.7 11.3 1.0 97

dominant species, the results of the Wilcoxon test on the paired larvae and
exuviae data show that there are significant differences in the number of lar-
vae and exuviae on the sampling sites (e.g. G. vulgatissimus: W =89.5, p = 0.002;
O. forcipatus: W = 87, p = 0.004 és C. splendens: W = 62, p = 0.010). We explain
this phenomenon by the fluctuations in the water regime, the abrupt changes
in the bank and channel morphology, and specific ecological, behavioural and
social characteristics of the species.

We identified the following 6 species from the samples collected in the
main channel: Gomphus vulgatissimus, Stylurus flavipes, Onychogomphus forci-
patus, Ophiogomphus cecilia, Calopteryx splendens and Platycnemis pennipes. The
species G. vulgatissimus was the most common dragonfly in both of our larval
and exuvial samples. For example, in our main channel samples its contribu-
tion was almost 50% (larvae 48%, exuviae 49.8%). The other 3 species [S. flavi-
pes, O. forcipatus and O. cecilia] representing the family of riverine dragonflies
(Gomphidae) occurred in lower frequencies than G. vulgatissimus. Based on
the number of exuviae, O. forcipatus was the second most frequent species
in the main channel (Tables 2 & 3). O. cecilia and S. flavipes appeared only in
the sampling sites of the section between Vilok and Tiszobikeny in the main
channel. Their larvae could not be collected from the sampling sites of the
main channel, while their exuviae could be found during the collections at
Vilok and Tiszobikeny. The presence of O. cecilia and S. flavipes at Vilok was
confirmed in the earlier works of KorozsvArr and ILLAR (2009), as well. C.
splendens and P. pennipes were generally present in the main channel sampling

Table 3. Species composition of the collected exuviae in the examined water bodies in

percentages.
G.vul- S.fla- O. for- 0. C. P.pen- S.me- S Total
Channel  gatis-  wvipes  cipatus cecilia ~ splen-  nipes  tallica  fusca
simus dens
Main 49.8 1.3 46.3 2.2 0.4 0 0 1316
Side 37.0 0 61.1 1.4 0.5 0 211
Dead 85.0 0 5.0 1.7 0 8.3 60
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sites, but in varying frequency. While in the section of the River Tisza between
Vilok and Tiszobikeny all the 4 identified species of riverine dragonflies were
present, in the area of Vinohragyiv only 3 species, namely the G. vulgatissimus,
O. forcipatus and O. cecilia were observed. At Huszt we observed only the G.
vulgatissimus and O. forcipatus. In 2004 and 2006 KovAcs et al. (2008) carried out
macroinvertebrate monitoring in the River Tisza at Hmeliv (Xmeais, Komlos),
Luh (Ayr, Lonka), Tyacsiv (Tsuis, Técsd), Visk (Bumkoso, Visk) and Tekovo
(Texoso, Tekehdza), and they reported only the presence of O. forcipatus.

In the case of the side channels at Nove Szelo the same species were de-
tected as in the main channel of the river: O. forcipatus, G. vulgatissimus and
C. splendens were the most frequently appearing larvae. Among the exuviae
samples O. forcipatus was the most common (Table 3). The total number of
exuviae of the three species showed that in the side channels the number of
dragonflies is much lower than in the main channel at Vilok.

Agglomerative cluster analysis separated the dead channels from the
main channel and side channels (Fig. 4). Our larval data from dead channels
showed the marked presence of particular Zygoptera, while among Aniso-
ptera S. flavipes was missing. In the side channels the representatives of the
Anisoptera were dominating. We collected 7 species from dead channels, as
the Platycnemis pennipes, Sympecma fusca, Calopteryx splendens, Gomphus vul-
gatissimus, Onychogomphus forcipatus, Ophiogomphus cecilia, and Somatochlora
metallica. Here the quantity of larvae and exuviae was much smaller than in
the main channel or the side channels.

The composition of the collected larvae from the two sampling sites of the
dead channel at Vilok showed the dominance of C. splendens (47 larvae), but

Dead channel

r Side channel
L Main channel

Fig. 4. Results of cluster analysis based on larval and exuvial data grouped according to
river channel types (Morisita index, paired group).
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P. pennipes (20 larvae), S. metallica (11 larvae) and O. forcipatus (9 larvae) were
also frequent; furthermore G. vulgatissimus (4 larvae) and S. fusca (1 larva) also
occurred. In this dead channel only 4 exuviae of G. vulgatissimus were found.
From samples of the dead channel at Vinohragyiv we identified P. pennipes (3
larvae, 5 exuviae) and G. vulgatissimus (1 larva, 47 exuviae). We also detected
C. splendens (1 larva), O. forcipatus (3 exuviae) and O. cecilia (1 exuvium).

We typically found the two most frequent riverine dragonfly species, the
G. vulgatissimus and O. forcipatus in the dead channels. In the dead channel at
Vilok, the presence of C. splendens, P. pennipes and S. metallica was significant,
but only one specimen of S. fusca was found. Only one specimen of O. cecilia
was collected from the dead channel at Vinohragyiv.

Agglomerative cluster analysis of the three habitats revealed their simi-
larity structure based on dragonfly assemblages (Fig. 4). It revealed the high
resemblance of the main and side channels and also showed that dead chan-
nels are separated from these groups (Fig. 4). NMDS mainly supported cluster
analysis: the main channel and side channels formed a closely-related over-
lapping group, while the three dead channel samples were clearly separated
from this group (Fig. 5A). PCA was carried out on the grouped larvae and ex-
uviae data and its results also showed the previously described pattern: dead
channels were well-differentiated from the main channel and side channels,
while the main channel and side channels did not separate from each other
substantially (Fig. 5B). According to PCA, the first two main components ex-
plained 96.5% of the total variance (79.4% of the 1st component). The contri-
bution of G. vulgatissimus and O. forcipatus is important for the 1st component.
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Fig. 5. Results of ordination based on the grouped larval and exuvial data according to
sample sites (A = NMDS, B = PCA).
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According to the results of SIMPER the same conclusions can be derived:
the differences in the abundance of these species are responsible for 80.5% dif-
ferentiation of the three types. In both cases the abundances decreased along
the main channel - side channels — dead channels series (G. vulgatissimus: 89.4;
47.5; 18.7; O. forcipatus: 79.5; 65.0; 4.0, in the channel river, side channels and
dead channels, respectively). Consersly, if we consider the larval and exuvial
data separately, the results were not so unequivocal owing to the previously
mentioned reasons. The difference between the side channels and dead chan-
nels was more significant; furthermore there is a case when, based on the lar-
vae, one of the side channels resembled more to the main channel, while there
is a dead channel that resembles more to the main and side channels.

The comparison of assemblages based on larval and exuvial data by
Fisher’s exact test showed (Fig. 6) that there was no significant difference in
the assemblages of species (p = 0.308) between the side and main channels.
The dead channels differed significantly from the other two habitats (p <0.001
and p <0.001 for the dead channels — main channels and dead channels - side
channels pairs, respectively). This difference was attributed to the contribu-
tion of the non-Gomphidae species. In case of larvae the assemblages of all the
three river channel types showed significant differences from one another (p <
0.001). If we examine the distribution of the determinative species along the
three different channel types, in the main channel O. forcipatus (20.8%), in the
side channels G. vulgatissimus (51.5%) and in the dead channels C. splendens
(49.5%) were the most dominant species. Our exuviae samples from the chan-
nel river and side channels did not show a significant difference (p = 0.079),
while the dead channels differed from both of them significantly (p < 0.001).
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Fig. 6. The composition of assemblages on the three river channel types based on the
grouped larval and exuvial data [species with portion of less than 5% are grouped into the
category of Others (Sty_fla, Oph_cec, Sym_fus)].
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Based on the IndVal analysis of the total species occurrences, it can be
stated that out of 8 species only one showed significant indicator value, the
S. metallica (indicator value = 0.816; p = 0.049) that was detected in the dead
channels, and its fidelity was also significant (p = 0.667). Although P. pennipes
showed remarkable preference to the dead channels, it was not significant
(indicator value = 0.786; p = 0.167). The analysis revealed the indicator species
pair for the main channel: G. vulgatissimus and O. forcipatus (indicator value =
0.823; p = 0.021). The given species-pair occurred in each type and in most
of the sites (fidelity = 0.677), but they were most typical in the main channel
(their fidelity value was 1.000), so their presence can be considered as a main
channel indicator. The analysis based on the exuviae in the main channel and
the side channel shows strong significance in the case of O. forcipatus (indica-
tor value = 0.996; p = 0.016, fidelity = 1.000). Besides the previously mentioned
species considering the main and side channels, the indicator value (0.707) of
C. splendens was also important, but the correlation cannot be viewed as sig-
nificant (p = 0.396). From the analysis of exuviae that allows species pairs, G.
vulgatissimus and O. forcipatus proved to be the species-pair indicator for the
main channel (indicator value = 0.814; p = 0.030), and their fidelity also had the
maximal value (1.000). The classification tree analysis on the river bed types
resulted in partially congruent results. In the construction of the tree, O. forci-
patus was taken into consideration, the misclassification error rate was 0.308,
which means that out of 13 sampling sites, four were classified incorrectly
related to their real states.

CONCLUSIONS

Our main objective was to provide an overview on the dragonfly fauna
of the River Tisza between the village Vilok and the town Huszt. We also gath-
ered information on the characteristics of their occurrence and quantity based
on the data of larvae and exuviae collections. Our samplings were carried out
in the area of Vilok (Buaok, Tiszatjlak), Nove Szelo (Hose Ceao, Tiszaujhe-
ly), Tiszobikeny (Tucabukens, Tiszabokény), Vinohragyiv (Bunorpaais,
Nagysz0616s) and Huszt (Xyct, Huszt), in 8 main channel, 2 side channel, and 3
dead channel sites. We collected our samples from 30 meter long channel and
riverside stretches. Based in our larval and exuvial data, altogether 8 dragon-
fly species were detected: Gomphus vulgatissimus, Stylurus flavipes, Onychogom-
phus forcipatus, Ophiogomphus cecilia, Somatochlora metallica, Calopteryx splend-
ens, Platycnemis pennipes, and Sympecma fusca. The species of Ophiogomphus
cecilia is in the Red List of Threatened Species in Ukraine and it is listed in the
Bern Convention (Tytar 2009). In the stretches of the main and side channels,
G. vulgatissimus and O. forcipatus were the most dominant dragonflies, while
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in the case of the dead channels C. splendens and P. pennipes were the most
common species. We found a fine-tuned difference in the case of the species
from the Gomphidae family, probably explained by the surface forming work
of the river: in the area of Vilok and Tiszobikeny all the four species of river-
ine dragonflies could be found, while at Huszt only G. vulgatissimus and O.
forcipatus were present. Our results revealed the mosaic-like structure of the
dragonfly fauna, affected by habitat, related to water-regime. We explain the
difference in faunal composition between our sites by the difference in the
sediments of the different channel sections, caused by the altering strength
of water flow. Our results showed that in the dead channels the prominent
standing water species were not the ones that are usual in backwaters but
those that are typical in slow-flowing water and finer granule sediment chan-
nels. However, both standing water species and typical fast-flowing water
species may also appear here. This river channel variegation is highly impor-
tant in the massive maintenance of the dragonfly fauna and the preservation
of valuable species assemblages.

The section of the River Tisza between Vilok and Huszt is mostly un-
touched and an anastomosing riverine main — side — dead channel system is
preserved. The given section is unique along the whole channel of the River
Tisza. From the point of biodiversity research the significance of such natu-
rally preserved habitats is increasing. The particular ecological relationships
are threatened by the strengthening technical interventions, so exploring the
natural value of the upper parts of the River Tisza needs priority. If river regu-
lation extends to the given section of the river, there will no longer be an op-
portunity for studying these natural habitats along the River Tisza.
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