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Summary

Author, based on earlier investigations, establishes correlations between the snail-fauna of
the vegetation of the river bank succession and the water basins. 1. The rivers has a role in the
development of the snail-fauna transporting living individuals from their water basins (BABA
1979 b.). 2. On the basis of mathematical evaluation of different groups established on humuditiy
demands it can be proved that the snail-fauna of the plain can be differentiated according to the
flora grouping (BABa 1979a). 3. New zoogeographical grouping of the terrestrial species made it
possible to make a mathemathical-distributional investigation of the river bank faunas and to
interprete the results on the basis of the data about stream densities established by ANDO (1972)
(Figs. 1. and 2). i

On the graph of Figure 2. the regions of the Great Hungarian Plain are divided into three
parts; no identity is shown between the Drdva Plain and the Danube Plain and between these
and the regions of the Tisza Plain.

Between the smaller regions of the Tisza Plain correlation was established on a significancy
level of 10 per cent (this value was used for balancing fauna-deformations due to civilizational
effects). From the composition of the regions on the left side and on the right side of the Tisza
emerges that the rivers rising from the Northern Carpathians (mountains poor in endemisms,
So0s 1943) give no individuality to the regions they travers. The Kiorés—Maros region has an
other fauna. This is in accordance with the facts published by ANDO (1972): the leftside tributa-
ries of the Tisza rise from two separate water basins characterized by different hydrographical
and hydrodynamical properties. This could be proved by zoogeographical statistical analysis.

It can be established that the terrestrial snail-fauna of the physical-geographical regions of
the Great Hungarian Plain is influenced by climate, forest thickness, soil factors and by differences
of water basins of the rivers and inside this water quantity and stream density of the regions. The
actual fauna is determined by these factors.

Introduction

Analysing the fauna in the deposits of the river Tisza and its tributaries (BABA
1979b) and even more so investigating the effect of the climate types discernible on
the Great Hungarian Plain (KAkAs 1960) it was established that stocking of the
different regions with snails depends on the rivers which come from different direc-
tions from the mountains (BABA 1979a).

Apart from the biotic and climatic factors which manifest themselves through
the soils and apart from the abiotic orographic factors the effects of the rivers must
be considered when the snail-fauna of the Great Hungarian Plain and inside this the
Tisza Plain (PEcst 1969) is analysed.

99



Methods

Snails collected from different plant associations were grouped according to the physical-
geographic regions established by Somoacy1 (1961). In the different regions only the snails of the
vegetation of the mineralogeneous successions were considered because only these are directly
connected with the rivers. These plant associations are the willow groves, willowpoplar groves,
elm-oak-ash groves and hornbeak-oak groves (Salicetum triandrae MavLcuit, Salicetum albae-
fragilis 1SSLER, FRAXINO P.—ULMETUM PANNONICUM S00, Querco roboris — Carpinetum hunga-
ricum S00) (So6 1964). 1t is to be noted that the occurrence of these associations is very variable
along the different rivers, especially in the regions Jaszsdg, Sajo-Hernad-k6z (other name: inunda-
tion areas of Heves and Borsod), Taktakdz, and Hortobagy are poor in these associations due
to intensive agriculture and forestry (cultural influences).

The effect of rivers manifest itself in number of species and individuals, in quality of species
and in frequency of species. Differences in the snail-fauna between the different regions were
established by three ways. Differences in species composition of the regions were investigated to
establish wether from the different river basins different species are coming and wether in the
number and in the frequency of species differences could be observed (BABa 1981a, 1981b).
It was also investigated wether there is identity between the fauna-composition of the Duna—
Tisza Plain and the Drava Plain Latter problem was investigated with mathematical methods.
Zoogeographically the observed snail species can be ordered into 10 fauna-groups. Considering
also the sub-groups 18 units can be distinguished (distribution according to BABa 1980). Empirical
frequency distribution test with more than two classes and y*-test were applied in comparing
distribution of fauna-groups in the regions. Altogether 13 physico-geographical regions were
investigated: 1. Drava Plain, 2. Danube Plain, 3. Danube—Tisza Plain, 4. Lower reach of Tisza,
5. Middle-Tisza reach, 6. Hortobagy, 7. Sajo—Hernad-koz, 8. Taktakoz, 9. Kords region,
10. Koros—Maros region, 11. Nyirség, 12. Szatmar—Bereg Plain including Bodrogkéz (= North-
ern Plain), 13. Temeskoz (Rumania).

Fig. 1. Comparison with more than two classes (x* test) of frequency distribution between the
zoogeographical categories of the regions of the Great Hungarian Plain
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Differences of the regions

Investigation of the differences of the regions based on their snail-fauna is pos-
sible because definite differences could be established in the species composition and
in the quantitative aspect of the sediment-faunas (BABA 1979b). Analysing the sedi-
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ment-faunas it can be established that these faunas can be differentiated by their
qualitative and quantitative composition due to differences in the macro-climate
and micro-climate of their water basins.

The rivers transport not only dead but also living individuals. The greater the
rise and fall and the quantity of the water the more is the number of species and the
number of individuals which are transported.

Qualitatively the Northern Plain differs in four species Hygromia trassylvanica
(WEsST.), Perforatella dibotrion (M. KiM.), Lehmania marginata (O.F.M.), Helico-
gona banatica (Rm.) (differential species as compared with Nyirség). In the Nyirség
the 6 differential species are partly accidental as Bielzia coerulans (M. BieLz), partly
extinct Acicula polita (HARTM.), Discus rotundatus (O.F.M.), Ruthenica filograna
(RM.) (S06s 1915) and Truncatellina claustralis (GREDL.) still has been found (VAG-
vOLGYI 1953) and the rediscovered Pomatias rivulare (Elcuw.). Common species of
the two regions are Clausilis pumila C. Preir¥, Perforatella vicina (RM.) and Helix
lutescens RM. On the inundation area of Sajo—Heves occur two species characteristic
to the Eastern-Carpates and to the dacic-podolic regions respectively: Perforatella
vicina and Hygromia transsylvanica. On the Koros-region only Helix lutescens and
Oxychilus hydatinus (Rm.), on the K&ros—Maros region Hygromia kovacsi PINTER
et VARGA, on the Rumianian parts Helicogona banatica and Deroceras reticulatum
(O.F.M.), on the Danube—Tisza region at the border of the G6do6lld hill-country
Deroceras reticulatum and Ena obscura (O.F.M.), on the Hortobagy the recently
found “accidental” element Laciniaria plicata (DRAP.) (PINTER and SzIGETHY 1980)
are the differential elements as contrasted to the other regions. On the Drava Plain
and the Duna Plain live three species characteristic also to the alpine water basin:
Aegopinella ressmanni (WEST.), Helicogona arbustorum (L.), and Cepaea nemoralis
(L.). In contrast to this live only on the Danube Plain (inundation area of the Danube
and on the plain of Solt) as accidental elements Aegopinella pura (ALp.) and Trichia
unidentata (DRAP.). The differential elements of Drava Plain and Danube Plain are
only locally settled as Daudebardia rufa (DRAP.), Perforatella bidentata (GM.), Heli-
cogona planospira (LaMm.), and Cepaea hortensis (O.F.M.).

This differences between the regions are much more expressed when quantitative
differences are considered. Species collected with the aid od the square method are
valuated by a 1—5 scale (1—60=1; 61—120=2; 121—180=3; 181—240=4;
241—  =5). As an example 18 frequent species are given:

Numbers in the head-piece mean: 1. Drava Plain, 2. Danube Plain, 3. Danube—
Tisza region, 4. Trans-Tisza region: Sajo—Herndd region, Taktakdz, Hortobagy,
Koros region, Koros—Maros region, Lower Tisza, Temeskoz, 5. Nyirseg (until
Szatméar in Rumania), 6. Bodrogkéz with the Szatmar—Bereg plain.

On the basis of quantity of occurrence the regions can be well separated. In the
different regions different species are predominant. In the case of common species
they occur in different frequencies. Based on this, the 13 middle and small regions
(according to SomoGYI 1961) can be reduced to 6 higher units (BABA 1979a, sce
Table). These 6 higher units correspond to the flora groups of So6 (1964): Titelicum,
Colocense, Praematrium, Crisicum, Nyirségense, Samicum. This is caused not only
by the differences in climate and forest types but also by the differences in the den-
sity of streams.

Density of streams is 0.1—0.2 km km~2 on the Danube—Tisza Plain, nn the
Lower-Tisza Plain, and on the greater part of Crisicum (the immediate vicinity of
Kords excluded). Helicella obvia and Cepaea vindobonensis living on dryer places
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has a frequency value parallel with the lower density of streams. Nyirség and the
Northern Plain has a stream density of 0.3—0.5km km ™2 (ANDO 1972).

Comparison of the regions gets an other meaning when they are compared on
the basis of the distribution frequency of zoogeographical categories in the plant
associations occuring on the river banks, on places directly influenced by the rivers.
This grouping, taking into consideration the transport by the rivers, shows more
expressed the differences of the snail-fauna remaining and settling down on the inun-
dation areas due to the different water basins (Fig. 1. and 2).
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Fig. 2.
Resulr of chi* probes, significancy level: P=, and the graf of significant in each area similarities

On the map of Figure 2. the results are represented with the aid of a graph.
Choosing a 10 per cent significancy level to balance deformations due to cultural
effects, the Great Hungarian Plain can be divised into three parts: the Drava Plain
and the Danube Plain showing no identity with each other nor with the regions of
the Tisza Plain (PEcst 1969). In contrast to this the smaller regions of the Tisza Plain
show, however, only a low affinity between themselves characterized by 5—10 per cent.
On the basis of these affinities two interesting facts can be considered.

First, the regions on the right bank of the Tisza show connections with the
left bank regions. This means that the snail-fauna of these inundation areas are only
slightly influenced by the rivers with low water quantity as the Hernad, Sajo, and
Zagyva. The cause of this is that the Northern Carpates are poor in endemism
(So6s 1943) and so individuality of these regions could notte developed.

On the other hand, the Kéréos—Maros region (including Temeskoz) is separated
from the faunas of the other left side tributaries. This can be interpreted by data
published by ANDO (1972). He distinguishes two water basins for the left side tribu-
taries: North-Eastern water basin (Upper-Tisza, Szamos, Kraszna, Tir, Batar, Visa,
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Iza, Sebes-Koros and Fekete-Karos. This water basin has a stream densitiy of 0.3—
0.5 km km~2 and is characterized by great differences in rise and fall.) The other
is the South-Eastern water basin of the rivers Kis and Nagy-Szamos, Fehér-Koros,

2

Maros, Aranyos and the Kiikiillé-s with 0.5—0.6 km km~* stream density but
with a more steadily flow.
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A Tiszavilgy tijegységeinek hatisa a malakofauna kialakuldsira

BAsa K.
Juhasz Gy. Tanarképzé Féiskola Biologiai Tanszék, Szeged, Magyarorszag
Kivonat

A szerzd korabbi vizsgalatainak alapjan kapesolatot mutat ki a folyok vizparti, novényzeti
successio sordban talalhato erddk csigdi és a vizgyGjtoteriiletek kozt. A kordbbiakban vizsgalt
osszefiiggések alapjan. 1. A folyok szerepet jatszanak vizgy(ijtéikbdl €16 egyedek transzportaldsa-
val, a csigafauna kialakitasaban (BABa 1979b). 2. A fajok abundancia viszonyainak nedvesség-
csoportok szerinti dsszehasonlito matematikai vizsgalataval igazolhato, hogy a csigafauna az
Alfoldén a novényzeti florajarasoknak megfeleléen elkiloniil (BABa 1979a). 3. A magyarorszagi
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szarazfoldi fajok 1j allatfoldrajzi besoroldsa lehetGséget adott arra, hogy a foly 6k vizparti fauna
jat tajegységek szerint matematikai eloszlasvizsgalattal osszevesse s az eredményeket (1.2. abra
ANDO 1972 1972 vizfolydss(riiség adatai alapjan értelmezze.

E szerint a folyok vizgy(jtok szerint csigafaundjuk alapjan elkiiloniilnek a Tisza jobb és bal-
parti folyoinak kiillonbdzé vizrajzi és vizjarasi tulajdonsagai (Ando 1972) A csiga fauna allatfold-
rajzi és vizjarasi megoszlasaban is kiilonbséget mutatnak a statisztikai elemzés alapjan.

Uticaj deonica doline reke Tise na razvoj malakofaune

BABa K.
VP  Juhasz Gyula Katedra za biologiju, Szeged, Hungaria

Abstrakt

Autor na osnovu svojih ranijih istrazivanja ukazuje na povezanost izmedju slivnog pod-
rudja reke i faune puZeva u Sumama u nizu vegetacijske sukcesije priobalne zone:

1. Reke u¢estvuju u razvoju faune puZeva transportuju i Zive primerke sa slivnog podrudja
(BABA, 1979b).

2. Na osnovu uporedno matematicke analize abundantnosti vrsta prema vlaznosti potvrdjuje
se, da se fauna puzeva Panonske nizije, adekvatno floristickim elementima, razdvaja (BABa 1979a).

3. Novo zoogeografsko razvrstavanje puzeva Madjarske omogucio je, da se fauna priobal-
nih zona po rejonima uporedi matematickom obradom i da se dobijeni rezultati tumace prema
ANDO-u 1972 (sl. 1.2).

BJUSIHUE IMTPUPOJHOI'O KOMIIJIEKCA JOJHWHBI PEKW THUCHI
HA OBPA30BAHUE MOYOKO®AYHbI

K. bBaba

IMenaroruwyeckuii HHCTHTYT WM. drona HOxac, kadenpa ouonorun, Ceren, BHP

Pezome

Ha OcHOBaHMM NpEdblIyUIMX MCCIENOBAHWN aBTOP IMOKA3bIBAET HA B3AMMHBIE CBA3HM MEXIY
MOJIIFOCKAMH, XHBYIIMMHE 10 OeperaM pek, a B CYKLECCHBHOM YacTH JIGCHOH PACTHUTEILHOCTH pey-
HbIX OacceifHoB. Ha OCHOBaHMHM COBOKYITHBIX MCC/IEIOBAHHNA 3aKITFOTHI:

1. Pekn WrparoT 3HAYMTEIBLHYIO POJb B O0GPa3oBaHMH (ayHbl MOIIIOCKOB MOCPEICTBOM HX
WHIMBMyaJIbHOTO TpaHcropra B Gacceine pexn (baba 1979 6).

2. TlocpencTBOM OTHOMICHWI abyHAaHAUMIE BUIbI CPABHHUBAIOTCA MO TPYMIAM BJIAKHOCTH,
OnpasablBasg HX MaTEMaTHYECKHMU MCYUCIIEHUAIMH, 4TO (hayHa MOJUIIOCKOB Ha Benrepckoit Pasnune
oT/enseTca CorjlacHO (GropHyYecKHX paionos pactutensnocta (Bada 1979a).

3. 3aHeceHHWe BEHIEPCKUX HA3EMHLIH BHIOB B HOBOE 300Teorpafuueckoe [eieHHE 4¢T BO3-
MOJKHOCTb HOBO#H OLEHKH (hayHEI Oeperos pek OTACTLHBIX JAHAMANTOB M C MOMONILH MATEMATH-
YeCKHMX MCHUC/IEHMI COMOCTABHTE HX PE3yIbTAThl HA OCHOBAHWMM OObsICHeHHs Amnmo 1972, kacaio-
LIHECS IYCTOTHI BOMBL.

Janmuoad el Benukoit Benrepckoii paBHMHbI pa3aenaorcs Ha 3 yactu. Pasuunbl dpasel, [TyHas
¥ Tuckl, KOTOPEIE MekIy co0O0il He SBIAKOTCA MAEHTHYHBIMH. OTAeNbHBIE, MEHbIINE XaHamadTh
paBHHHBI pekn THCHI MO BJIMAHHEM KYJbTYPHOW NEATENILHOCTH YEIOBEKA CTAJIM MICHTHYHBIMH.
TMpaso u neBobepexkHble naHAmMadGTLl p. THCH BO B3AHMHBIX OTHOLICHHAX IMOKA3BIBAIOT HA TO, YTO
HHCTeKarolmMe peku ¢ Masnosoanbix CepepHblx Kapnat ne oOpasyroT cBoeo0pa3Hbie xapakTepHbIe
naHamAadTH HA TEX MECTax, 110 KOTOPLIM OHH NMpoTekatoT. (B anneMax oveHn GeaHas ropHas cTpa-
Ha, Moo, 1943)

B T0 *e Bpems dayna Mexay p. Kepeur 1 MapoH #¥MeeT COBEPIIEHHO APYroe CliokKenue. 1o
OTIpeNeNsAIoch MyTeM aHallM3a 300reorpa(uyeckoil CTaTUCTHKH.

YCTaHOBJICHO, ¥TO HA pa3euTHe (ayHbl MOMTIOCKOB B pHpoO/Ioreorpadiyecknx nanamadrax
Benrepckoii pasartsl (Andenna) BIMAIOT KPOME KJIMMATHYECKHX, Ky IbTHBALMI Jleca W MOYBEHHBIX
YCITOBHIA, TAK¥Ke PA3HHILI B BOZOCOOPHBIX TEPPHTOPHAX NPOTEKAKONINX PEK, HX KAHOXbI M OTHOIIE-
HHA TYCTOTBI BOJHOMN CEeTH OTACILHBIX JaHAIA(TOR.
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