DR. LASZLO GALLE, SR.

(1908—1980)

He was born in Zenta, a small town of Bacska (the southern part of the region
between the Danube and the Tisza rivers in Jugoslavia), where he also finished his
middle-school studies. He began his university studies in Beograd but graduated in
Szeged. After taking his teacher’s degree, specialized in biology and chemistry, till
1936, he worked in the Institute of General Botany in the University in Szeged.

From 1937, he was teacher, later on head master of a grammar school in Szeged.
Still later, his task was not only the immediate guidance of the Miklds Radnoti
grammar school in Szeged but his name is connected with the reorganization of this
into a normal grammar school (attached to teachers’ training college), as well. Some
of his research fellows became later headmasters, senior lecturers and readers, and
even professors of a University or College.

Parallel with his activity, he was also active as school-inspector and headed
committees at secondary-school final examinations. In the 50’s, he also organized the
village particles of the Peasant Workers’ Middle Schools, in conformity with the com-
mission of the Ministry of Education. In addition to his headmaster’s and other
school-work, he was also active in the Society for the Dissemination of Knowledge,
where he delivered several scientific lectures for the general public.

Apart from his biological and popular educational work he followed up his
scientific work, as well. His activity included the domains of lichenology and tera-
tology. He actively participated in the work of the Tisza-Research Working Com-
mittee, too. He rendered account of his results in lectures and publications. The
number of his botanical papers published exceeds eighty. His collection, containing
more than ten thousand bags, was placed in the Ferenc Mdra Museum in Szeged
where, after retiring in 1970, he worked as a research worker till his death.

In 1978, after defending his candidate’s thesis, written from the domain of plant
teratology, in a public debate, he was granted a candidate’s degree in biological
sciences.

Memberships : He was a member of the international British Lichen Society in
London, of the Szeged Division of the Biological Society of the Hungarian Academy
of Sciences (and even a secretary of this for some years), of the Tisza-Research Work-
ing Committee, of the Society for the Dissemination of Knowledge. He was a mem-
ber of the editorial board of the publication TISCIA and of the yearbook of the
Ferenc Mora Museum.



His published major scientific monographs are:

Szegedi zuzmoasszociatiok. — (Lichenassociationen aus Szeged.)
— Folia Cryptogamica I. Szeged, 1930: 933—946.

Catillaria Zsakii Szat. a Nagyhortobagyon. — (Catillaria Zsakii Szat. in der auf dem Hortobagy
— Puszta.) Folia Cryptogamica, II. Szeged, 1935: 123-128.

Novényi rendellenességek, III. — Fan teleld Celtis ascidiumok. — (Die am Baum tberwinternden
Celtis-Ascidien.)

— Bot. Kozlem. XLVI. Budapest, 1955: 55—58.

Adatok Keszthely és kornyéke zuzmoflordjahoz. — (Analecta ad floram lichenum regionis oppidi
Keszthely.)

— Bot. Ko6zlem. XLVI. Budapest, 1956: 223—233.

Novényi rendellenességek 1V. — Levélrendellenességek az Euphorbia lucida W. et K. és Euphorbia
virgata W. et K. kutyatejfajoknal. — (Euphorbia lucida W. et K. et Euphorbia virgata W. et
K. cumfoliis extraordine evolutis.)

— Bot. Kozlem. XLVII. Budapest, 1957: 11—14,

A szegedi Fehértd zuzmofioraja. — (Flora lichenica lacus ,,Fehért6” Szegediensis.)
— Mora Ferenc Miiz. Evk. Szeged 1957: 237—250.

A zsomboi ldperd6 zuzmofloraja. — (Flora lichenologica silvae ,,Zsomboi-erd6™.)

— Moéra Ferenc Muz. Evk. 1958—59. Szeged 1960: 251—258.
Die Flechtengesellschaften des Tisza—Maroswinkels.
_ — Acta Botanica Acad. Sci. Hung. VI. Budapest 1960: 15—33.

Ujabb adatok Keszthely és kornyékének zuzmoflorajahoz. — (Neuere Angaben iiber die Flechten-
flora von Keszthely und Umgebung.)

— Bot. Kozlem. XLIX. Budapest 1961: 84—94. .

Zuzmok a Tisza arteriiletének Szolnok megyei szakaszardl. — Flechten auf dem Uberschwemmungs-
gebiet der Theiss im Komitat Szolnok.)

— Jaszkunsag VIII. Szolnok 1962: 179—181.

A Physcietum ascendentis physciosum bizianae zuzmatarsulas el6forduldsa €és coenologiai viszonyai.
— (The occurrence and ecological relations of a new Lichen association: Physcietum ascenden-
tis physciosum bizianae.)

— Bot. Kozlem. 50. Budapest 1963: 179—184.

Nagyszabasu ascidiumképz6dés néhany érdekes esetérél. — (Interassante Beispiele zur zahlreichen

Ascidiumbildungen.)

— Mora Ferenc Muz. Evk. 1963 Szeged, 1964: 197—205.
Lichenocoenosis along the River Tisza.

— Acta Biol. Suppl. 6. Budapest, 1964: 42—43.

Tiszamenti zuzmoétarsulasok. — (Flechtengesellschaften an der Theiss.)

— A VI. Biologiai Vandorgyules elGadasainak ismertetése, Budapest 1964: 71—72.

A Tiszamenti kovesgatak zuzmocondzisai. — (Gesellschaften von auf Steinen wohnenden Flechten
auf Uberschwemmungsgebleten der Theiss.)

.. — Mora Ferenc Muz. Evk. 1964—65. 1. Szeged 1966: 265—286.

Uber das Vorkommen der Parmelietum conspersae crisicum Flechten — Assoziation in der unga-
rischen Tiefenbene.

— Tiscia (Szeged) 1965: 33—39.

Lichen associations from the inundation areas of Tisza in Hungary and Jugoslavia.
— Tiscia (Szeged) 1966: 25—40.

Lichen Flora of the forty years old Botanical Garden in Szeged.

— Tiscia (Szeged) 1966: 41—46.
Die Flechten des Theiss-Maros Winkels. — (A Tisza—Maros szog zuzmoi.)
— Fragm. Bot. IV. Budapest 1967: 53—76. .

Epiphytische und epixyle Flechtengesellschaften aus den Uberschwemmungsgebieten der Theiss.
— Mora Ferenc Muz. Evk. 1966—1967. 1. Szeged, 1967: 255—270.

Lichens of the Arboretum at Tiszakiirt and her surroundings.

— Tiscia (Szeged) 3, 1967: 21—26.

Zuzmotarsulasok a Tihanyi-félsziget gejzirkipjairol. — (Flechtenzénosen von den Geysirkegeln der
Tihanyer Halbinsel.)

— Bot. Kozlem. (A-sectio) 54, Budapest, 1967: 143—146.

Adatok Kiils6-Somogy zuzmofidrajanak és zuzmoconozisainak ismeretéhez: (Angaben zur Erkennt-
hnis der Flechtenflora und Flechtenzénosen von Aussen-Somogy.)

— Bot. Kodzlem. (A-sectio) 55, Budapest, 1968: 161—167.

Deutung und richtige Bezeicnung der aus Ungarn beschriebenen Flechteezonosen.

— Acta Bot. Acad. Sci. Hung. /4, Budapest, 1968: 29—40.



Lichen coenoses in the Matra mountains. — Appendix proceedings of the eight meeting of the Hun-
garian Biological Society.
— Acta Biol. Acad. Sci. Hung. 19, Budapest, 1968: 524—525. B

Die quantitativen Relationen der Epiphyton — und Epixyl-Flechtenarten an den Uberschwemmunsg
gebieten der Theiss.
— Tiscia (Szeged) 1968: 21—35.

Epiphytenvegetation der Weisspappelstimme von den sandbindenden Wildern der Grossen Unga-
rischen Tiefebene. ;
— Mora Ferenc Muz. Evk. 1971. 1. Szeged, 1971: 15—35.

Kryptogdm novénytarsulasok a szegedi kortoltés téglaburkolatin. — (Kryptogamgesellschaften
der Ziegelblendung des Schutzdammes in Szeged.)
— Studia Bot. Hung. 8, Budapest, 1973: 25—32.

Die Flechtenvegetation der Eschenbaumstimme langs der Theiss.
— Tiscia (Szeged) 8, 1973: 41—42.

Flechtenvegetation der Sandgebiete der Tiefebene Siid-Ungarns.
— Moéra Ferenc Muz. Evk. 1972—73. 1. Szeged, 1974: 259—278.

A Balaton menti dolomitvonulat zuzmoconozisai. — (Die Flechten-coenosen des Dolomitenzuges
des Balaton—Oberlandes.)
— Veszprém megyei Muz. Kézlem. Veszprém, 1973. 12. k.: 183—190.

Teratologiai vizsgalatok virdgtalan és virdgos ndovényeken.
— Kandidatusi értekezés tézisei. Szeged, 1976: 1—10.

A Miatra hegység zuzmoconodzisai. — (Die Flechtenconosen im Matra-Gebirge)
— Bot. Kozlem. 62. k. (3), 1975: 179—189.

Die Flechtenvegetation der jugoslawischen Woiwodina (Eine floristische und Flechten-cénologische
Abbhandlung.) ;
— Mora Ferenc Muz. Evk. 1974—75. Szeged, 1976: 271—297.

DRr. Gy. BODROGKOZY



ZOLTAN JOSA

(1914—1980)

He left our circle unexpectedly, 66 years old, leaving after himself an irrecoverable
loss as a protistologist, as a leading worker of the scientific instruction and, last but
not least, as an indefatigable biologist teacher.

He was born on 21 June 1914, in Pancsova. His parents were teachers, as well:
his father and grandfather were teachers of biology. In the University in Szeged, he
obtained the university leaving certificate in 1936, as a teacher trainee, specialized
in natural history-geography. Beginning from this, he acquired the methods of the
protistological research as a research assistant in the renowned Gelei-school, with
special regard to the physiology of cell, the ion-effects. His successfully career was
broken by World War II. Later on, he played a prominent part in the renewal of the
Society of Natural Sciences, as the county-secretary of the Society for the Dissemi-
nation of Knowledge.

He began dealing rather extensively with scientific research work after 1957. He
joined in the work of the Tisza-Research Working Company, as well. (Hydrobiolo-
gical investigation into the sodic waters of the Great Hungarian Plain, the protozoan
fauna, alimentation-, resp. saprobiology of rice-fields, the Ciliata plankton of the
Tisza, faunistical, eco-, microbio-, coenological investigations, etc.). His papers have
appeared in the yearbooks of the Teachers’ Training College (Szeged) and later in
the TISCIA.

The principal trend of his educational activity was the research into the funda-
mental and methodological problems of the biological instruction. As a methodo-
logist, he delivered more than one lecture of national level at home (Nyiregyhdza)
and abroad (1956: Potsdam, 1969: Dresden, Rostock, Nitra). Through many years,
he participated in making and reviewing various curricula of studies. In a school-
book-competition, he won a second prize, as well. The subjects of his research were,
among others, to establish the quantity of biological concepts and the depth of their
contents, to work out their types experimentally, to investigate into their educational
effectivity within the framework of the subject ,,Living world”. His papers relating
to these subjects (cca 40), from various spheres of themes (creation of biological ideas
and concepts in education, logical and educo-psychological analysis of the biological
lesson, role of differentiation, education to evolutionistic approach, etc.), were
published in the Methodological Publications. As a reader in the college, he conducted
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the activity of the scientific study circle of the Department with great ambition and
sence of responsibility. He applied the means of the up-to-date educational technique
with success, introduced new methodological investigations (tape recorder, slide
synchronizer) into teaching biology.

He deceased in the midst of his work, plans on 1 June 1980. His memory will be
treasured by his devotees, colleagues, pupils.

DRr. Gy. CSONGOR
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HEAVY-METAL INVESTIGATION INTO THE WATER- AND
BOTTOM-SEDIMENT SAMPLES OF THE RIVER TISZA

KLARA FUGEDI and E. FEKETE
Water Conservancy of the Lower Tisza Region
(Received 12 November, 1979)

Abstract

The authors determined in Hungary, for the first time, the heavy-metal content of the water and
silt of the Tisza along the entire longitudinal section of the river.

Introduction

Among the environment-conservation problems of our days the heavy metals
polluting the surface waters come more and more into question. These matters,
foreign from the surroundings, mean a great danger because they dont’t become
harmless in a natural way, inhibit the decomposition of the organic polluting mate-
rials, and even they can poison the vegetable and animal kingdom of the living water,
as well (KERTAI 1976).

The heavy-metal loading of natural waters is composed of two fundamental
factors: the background pollution of geological origin and that of industry and
agriculture, which is “foreign from nature”. The knowledge of background pollution
would be important for investigating into the possible extraordinary pollution, its
establishment is, however, a difficult task.

The biological response given to the metals, which got into the water environ-
ment, is determined by whether there is present in the water some legandum respond-
ing to the water and whether the metal is present in a solution or in the form of
colloidal particles.

According to Mancy, the existence of the following forms in water is to be
taken into cosideration (MANCY 1972):

Soluble forms:

(a) free hydrated ions
(b) metal complexes formed with inorganic (FOH, CO3%=, etc.) and organic
ligands (amines, proteins, humic acids, etc.)

Insoluble particles:

(a) aggregates of colloidal metal complexes or hydrated metal oxides
(b) metal complexes, adsorbed on suspended particles.



Both outward forms of heavy metals may be observed both in water phase and
in the bottom-sediments of surface waters.

The origin of the heavy-metal pollution, the way of its getting into the living
water can be extremely multifarious as depending on the kind of heavy metal.

The main sources of the mercury pollution are: the chloroalkali electrolysis,
paper-manufacturing, caustics.

Cadmium comes mainly from galvanization, chemical catalytic processes, metal-
lurgical technologies.

Fig. 1. Numbers used: 1=the Tisza at Dombrad 2=the Tisza above the mouth of the Bodrog

3=the Tisza at Tokaj 4=the Tisza at Tiszalok 5=the Tisza at riv. km 446 6 =the Tisza at Lenin-

varos, above the mouth of the Sajoé 7=the Tisza at Leninvéros, below the mouth of the Sajo 8 =the

Tisza at riv. km 399 9=the Tisza at Nagykorii 10=the Tisza at Szolnok, above the mouth of the

Zagyva 11=the Tisza at Szolnok, below the mouth of the Zagyva 12=the Tisza at Martfii 13=the
Tisza at riv. km 268 14 =the Tisza at riv. km 213 15=the Tisza at riv. km 199.

A large share of the lead pollution originates from the knock reducers used in
petrol. The corrosion of paints, lead-containing things also play some role.

The primary sources of chrome are: metallurgy and galvanic industry. Zinc
comes from metallurgy, galvanic and chemical industries, corrosion of structural
matters and various metal things.

The main causes of copper pollution are: corrosion of copper-containing things,
galvanizing, dye-works, the use of copper-containing pesticides.

The permissible concentration values of the most important metal polluters are
summarized in Table 1 (P. LITHERATY 1977).

In our investigations, from among the above-mentioned heavy-metals, the
investigation of the following was carried out: mercury, lead, cadmium, total chrome,
copper, and zink.
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Table 1. The concentrations of the most important metal polluters,
permissible in surface waters, in mg/l

| COMECON recommendation, 1963

Metal pollution | Class of water quality
; I 11 111

Toxic: = “
mercury 0.005 0.01 0.02
cadmium 0.005 0.03 0.2
lead 0.1 0.1 0.1
chrome (Cr?*) 0.5 0.5 0.5

(Cr**) 0.05 0.1 0.1
copper 0.01 0.1 3.0
Organoleptic:
iron . 0.5 1.0 1.5
manganese | 0.1 0.3 0.8
zink | 0.01 0.1 0.1

Methodological questions
I. Sampling

The processed water and silt samples were taken by young people, taking part
in the Tisza-excursion, organized in 1978 by the fourth year undergraduates of the
Attila Jozsef University, specialized in biology- chemistry. The sampling sites were
marked out on the basis of a previous discussion, in some definite places of the longi-
tudinal section of the Tisza, above, resp. below the characteristic inflows (Bodrog,
Sajd, Zagyva, etc.). In this way, from the streamline of the river 15 water samples and
from the riverside zone 15 sediment samples were carried into our laboratory.

The water samples were coliected in 1-litre plastic bottles, without filtering.
Previously, preserving matters (EDTA, cc. HNO,) were put in the bottles.

The silt samples were similarly taken in 1-litre plastic bottles, in the course of
sampling. Here was no preservation added.

2. Preparing, processing
Preparing, processing of the water samples

As in the Hungarian surface waters the concentration of the most heavy metals
does not achieve the minimum concentration, which can be determined with the
applied atomabsorption spectrophotometry, samples were enriched beforehand.
Simultaneously, we strove to remove from the water the possibly disturbing compo-
nents, mainly organic matters. The degree of enrichment was chosen so that even the
minimum concentrations, observed by the home authors in our surface waters, can be
measured (LITHERATY 1977, Bozsar 1978).

From the preserved, homogenized water samples exactly 500 ml volume was
taken out for investigation. To this water quantity 5 ml concentrated sulphuric acid
and 25 ml nitric acid were added, then it was evaporated till the appearance of the
sulphuric-acid exhalation. Was the dry-evaporated rest not transparent, then a
further 5 ml concentrated nitric acid was added and dry evaporation carried out
again. The dry-evaporated samples were taken up with a 1-ml 10 p.c. hydrochloric
solution, then their volume was completed exactly to 100 ml in a volumetric flask.
In this way, from the original water samples a fivetold enrichment was made.
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Preparing, processing of sediment samples

The sediment samples carried in were carefully homogenized, then a part of
them were carefully dried in an exsiccator, at 105 °C, and pulverized in a porcelain
mortar. From the pulverized, repeatedly homogenized sample 5 g was exactly weighed
in an assay balance and put in a 100 ml polished round-bottomed flask, and then
20 ml concentrated nitiric acid added. The flask was connected with a reflowing
cooling apparatus and the matter boiled for 15 minutes. It was made grow cool for a
few minutes, then 10 ml 30 p.c. hydrogen peroxide was added through the cooling
apparatus. The matter was repeatedly boiled again for 15 min., then after being
cooled, it was filtrated through a previously weighed G4 glass filter into a 100 ml
volumetric flask. After leaching the filter with distilled water, the filtrate was poured
into the volumetric flask till the mark. The determination of heavy metals was carried
out from the filtrate. The residue was submitted to further heating, in order to deter-
mine the so-called correlation basis (CB: LITHERATY 1975).

This correlation basis is the fraction of bottom-sediment that, in addition to the
calcium, magnesium salts of natural origin, contains the polluting matters coming
from human activity in an enriched state, namely: the corresponding salts of heavy
metals, as well as the organic matters.

3. Analytical methods

The determinations were carried out with an atomabsorption spectrophotometer
of Spektromom 190A—type. The calibration curves of the single metals were recorded
so that, after taking into consideration the enrichment, on the basis of the calibration
curve, one-tenth of the limiting values, contained in Table 1, should still be demonst-
rable with the technique of atomization in flame, as well.

In case of cadmium, lead, zinc, chrome, and copper air flame was used, for
determining mercury, we used the so-called cold-steam atomization (MOM collection
of antecedents, 1978).

The analytical data of measurements are contained in Table 2. (PrICE 1977).

Table 2. Analytical data of calibration measurements and sample measurements

‘ Wavelength Sensitivity Limit of

. Manner of
Metal ' demonstration Fa
(nm) (ug/ml) (ug/ml) atomization
Hg ‘ 253,7 — 0.5 cold steam
Cd 1 228.8 0.01 0.002 air-acetylene flame
Pb | 283.3 0.2 0.03 air-acetylene flame
Cr \ 357.9 0.05 0.008 air-acetylene flame
Zn ‘ 213.9 0.01 0.001 air-acetylene flame
Cu 324.8 0.04 0.002 air-acetylene flame

Results of investigations

The heavy-metal content of water samples is displayed in Table 3, the results of
sediment samples in Table 4.
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Table 3. The heavy-metal content of water samples, originating from the longitudinal section of the
Tisza, at the single sampling sites

. . Heavy-metal content, pug/l
Sampling site
Hg Cd Pb Cr Zn Cu
1. Dombrad 0.50 7.6 7.2 6.8 288 17.7
2. Above the Bodrog 2.05 2.5 0.5 4.2 100 3.9
3. Tokaj 0.50 3.3 2.4 3.4 42 4.9
4. Tiszalok 1.00 2.8 1.9 3.0 96 3.3
5. riv. km 446 0.50 3.6 2.8 3.4 29 3.9
6. Leninvaros, above the Sajo 0.50 2.2 1.7 3.0 40 5.6
7. Leninvaros below the Sajo 0.50 3.8 3.3 4.2 34 5.9
8. riv, km 399 0.50 2.2 3.8 3.0 1080 17.4
9. Nagykori 0.50 1.0 1.0 1.7 29 39
10. Szolnok, above the Zagyva 0.80 1.1 1.2 2.2 29 3.9
11. Szolnok, below the Zagyva 1.00 2.6 2.8 4.7 336 5.2
12. Martfa 0.70 8.2 3.5 3.0 1000 1.2
13. riv. km 268 0.50 1.6 1.4 2.2 24 2.9
14, riv. km 213 0.50 3.3 3.8 3.0 78 3.6
15. riv. km 199 0.70 3.8 3.1 2.6 35 4.3
Sajé 0.50 3.3 2.4 4.2 29 4.6
Concentration pg/t
T B wg
B

Fig. 2. Hg, Cd, Pb, Cr content of the water of the Tisza
Key to the signs used: Hg, Cd, Pb, Cr
1. Dombrad, 2. above the Bodrog, 3. Tokaj, 4. Tiszalok, 5. riv. km 446, 6. Leninvaros, above the Saj6,
7. Leninvaros, below the Sajo, 8. riv. km 399, 9. Nagykort, 10. Szolnok, above the Zagyva, 11. Szol-
nok, below the Zagyva, 12. Martfu, 13. riv. km 268, 14. riv. km 213, 15. riv. km 199, Sajé, Sampling
site.

Taking into consideration that there was only one sampling in the longitudinal
section, it is not possible to draw any consequences from these data concerning the
permanent pollution.

We may, however, take note of a number of tendencies:

1) The effect of the tributaries carrying the polluting matters of the industrialized
area — Bodrog, Sajd, Zagyva — is obvious even from a single measurement
datum.
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Fig. 3. Zn and Cu content of the water of the Tisza
Key to the signs used: Zn, Cu
1. Dombréad, 2. above the Bodrog, 3. Tokaj,4 Tiszalok, 5. riv. km 446, 6. Leninvaros, above the
Sajo, 7. Lemnvaros below the Sajo, 8. riv. km 399, 9. Nagykort, 10. Szolnok, above the Zagyva,
11. Szolnok, below the Zagyva, 12. Martfd, 13. riv. km 268, 14. riv. km 213, 15. riv. km 199, Sajo,
Sampling site.

Table 4. The heavy-metal content of the bottom-sediment samples, originating from the longitudinal
section of the Tisza, at the single sampling sites

l Heavy-metal content, mg/kg CB

Sampling site

| He cd Pb Cr Zn Cu

1. Dombrad 0.98 0.90 0.82 4.8 67.2 100.4

2. Above the Bodrog 1.53 1.53 2.35 5.4 189.4 305.5

3. Tokaj 2.87 2.08 2.57 6.7 176.0 3153

4. Tiszalok 2.42 2.50 3.56 10.0 262.0 375.0

5. riv. km 446 1.76 1.05 2.46 4.9 109.3 131.8

6. Leninvaros, above the Sajo 1.28 1.47 1.98 3.2 114.1 179.5

7. Leninvaros, below the Sajo 4.90 1.93 3.15 5.5 164.0 2352

8. riv. km 399 0.14 1.89 2.18 2.6 154.0 259.7

9. Nagykori 0.53 2.35 3.18 3.6 168.7 299.5

10. Szolnok, above the Zagyva 1.71 2.75 2.08 9.0 150.0 280.0
11. Szolnok, below the Zagyva 2.14 3.08 3.50 16.3 202.8 357.1
12. Martf 1.42 2.65 2.65 5.5 165.0 305.4
13. riv. km 268 2.50 2.65 3.22 1.8 190.3 260.8
14. riv. km 213 4.80 1.18 1.48 1.6 82.6 116.6
15. riv. km 199 2.85 2.57 2.85 2.1 145.2 262.4

2) There are certain river reaches, which are polluted with heavy metals in a
more increased degree. A place like this is the vicinity of Dombrad, Martfd.
In these places the concentration of nearly every heavy metal is higher than
in other reaches of the river.

3) The polluting effect of the Dongér in our region — riv. km 213 — can also be
measured to a certain extent.
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Fig. 4. Hg, Cd, Pb, Cr content of the bottom-sediment samples of the Tisza
Key to the signs used: Hg, Cd, Pb, Cr
1. Dombrid, 2. above the Bodrog, 3. Tokaj, 4. Tiszalok, 5. riv. km 446, 6. Leninvaros, above the:
Sajo, 7. Leninvaros, below the Sajo, 8. riv. km 399, 9. Nagykérii, 10. Szolnok, above the Zagyva,
11. Szolnok, below the Zagyva, 12. Martfdi, 13. riv. km 268, 14. riv. km 213, 15 riv. km 199, Sajo,
Sampling site.
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Fig. 5. Zn and Cu content of the bottom-sediment samples of the Tisza
Key to the signs used: Zn, Cu

1. Dombrad, 2. above the Bodrog, 3. Tokaj, 4. Tiszaldk, 5. riv. km 446, 6. Leninvaros, above the

Sajo, 7. Leninvéros, below the Sajo, 8. riv. km 399, 9. Nagykérii, 10. Szolnok, above the Zagyva

11. Szolnok, below the Zagyva, 12. Martf(i, 13. riv. km 268, 14. riv. km 213, 15. riv. km 199, Sajo,
Sampling site.
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As the tendencies are known, it is very important to repeat this task in the future
by means of manifold samplings and to make a survey in our area of the polluting foci
of heavy metals, water-courses, having an effect on the Tisza.
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A Tisza foly¢ viz- és fenékiiledék mintainak nehézfém vizsgalata

FUGepr KLARA és FEKEeTE E.
Also-Tiszavidéki Viziigyi Igazgatosag Szeged

Kivonat

A szerz6k Magyarorszagon elGszor hatdroztak meg a Tisza vizének és iszapjanak nehézfém
tartalmat, a folyo teljes hossz-szelvénye mentén. Megéllapitasaik szerint vannak a folyonak olyan
szakaszai, melyek fokozottabb mértékben szennyezettek nehézfémekkel. Ilyen pl. Dombrad és Martf(
térsége. Ezeken a helyeken majd minden nehézfém koncentraci6ja magasabb, mint mas folydszaka-
szokon. Az iparvidékek szennyez$ anyagait szallitdé mellékfolyasok, mint a Bodrog, Sajo, Zagyva
hatasa nyilvanvalo.
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AHAJIM3 OBPA3LIOB IIPOTOYHOM BOJBI ¥ OTJIOXEHUI
JHA P. THCBI HA COJIEPKAHME TSKEJBIX METAJITIOB

K. Ooregu—E. dekeTe
VipasieHue BOOHOIO X03siicTBa HIKHE-THCACKHX PaifoHOB

Pe3zrome

ABTOpBI BlIepBBIE MMPOU3BOLMIIA ONPEACICHAE COACPKAHUSA TOKENBIX METAJUIOB B BOJE H HJIE
pexu THCHI Ha MPOTSDKEHHA BCeH IIMHBI PeKi. VIMM YCTAHOBIIEHO, YTO PeKa HMEET YYACTKH, OTIIH-
YarOIIiecs 3HAYMTEIIbHOUW 3arps3HEHHOCTHIO TSDKENBIMA MeTauiaMu. TaKoBBI, HAIPHMEP, MPOC-
TpadcTtBa Jlomopax u Maprdro. Ha 3tux yuactkax HaOIrOOaeTcs MOBBIIIEHHAS MO CPaBHEHWIO
C APYTMMH YYaCTKaMM PEKH KOHIEHTPAIMS IOYTH BCEX TOKEIIBIX METAILIOB. 3/eCh OYEBUIHO BIIHS~
HHE TAaXKWX NPHTOYHBIX BoZ, kak Boxpor, IMaito m 3agpBa, HeCYIIUMX 3arps3HAIOIIAE MaTEPHAIIBI
OPOMBIIIJIEHHBIX PAOHOB.

Ispitivanje teSkih metala u uzorcima vode i mulja reke Tise

FuGepr KLArA 1 FEkeTE E.
Vodoprivredna uprava donjeg podrudja Tise Szeged

Abstrakt

Sadrzaj teSkih metala uzduznog profila vode i mulja Tise prvi put su odredjivali autori u
Madjarskoj. Prema dobijenim rezultatima autori su utvrdili da reka ima deonice koje su znatnije
zagadjene teSkim metalima. Takva su podru¢ja na pr. Dombrad-a i Martfii-a. Na navedenim pod-
ru¢jima je koncentracija skoro svih teSkih metala ve¢a u odnosu na druge deonice reke. Oc¢igledan
je uticaj pritoka kao §to su Bodrog, Sajo, Zagyva koje donose industrijske otpadne vode.
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HYGIENIC INVESTIGATION OF THE TISZA-WATER, AND THE
DRINKING-WATER MADE OF THAT, WITH THE MODIFIED
DAPHNIA TEST

F. CsEprAl
Station of Public Hygiene and Epidemics of County Szolnok
Water Micro-biological Laboratory, Szolnok, Hungary
(Received 24 November, 1979)

Abstract

The author carried out investigations, with Daphnia-test procedure, to form a judgment of the
toxicity of the water of the Tisza and of the drinking-water, obtained from this. 54.4 per cent of the
altogether 546 Tisza-water samples, investigated in the period from February 1974 till October 1979,
were positive (Lc 50<48"). A close connection could be established between the values of water-
level and Daphnia-positivity. The positivity belonging to the single water-level values is the greatest
at +100 cm water-levels, close to O-level: 62.1 per cent (average value) of the samples, investigated
in this province. A rising water-level enables a decrease in the toxic material concentration, which
supposedly moves at an approximately standing value. This had no more any harmful effect on
Daphniae, at a determined cc.m/s, within a 48-hour exposition. Corresponding to this, according to
our investigations, the water of the Tisza only ceased to be toxic to Daphniae in the days of great
floods, above Szolnok at a high water of about 900 cm, which means an the eightfold increase in the
water output at 0-level. Positivity occurred not only when a micropolluter was present in a lethal
concentration to Daphniae, but often in cases, as well, when the single micropolluters were present
separately in sublethal quantities. The perdition of Daphniae may supposedly be explained with the
synergetic effect, which is rather dominant in the interactions of the micropolluting materials.

1t follows unambiguously from the results of the Daphnia-test investigations of drinking-water
that the degree of the purifying efficiency of the town surface water-work must be further improved
because 49.6 per cent of the altogether 546 samples proved to be positive.

Introduction

In the special literature several data may be found, which more and more
emphasize the importance of making inquiries in the interest of protecting the purity
of waters and water life. Recently it became unquestionable that a number of the
necessary answers are given by the investigations into toxicity (TARZWELL 1962, 1966).
Though these investigations are mostly non specific, nevertheless they enable a quali-
tative evaluation in respect of toxicity.

Without striving after completeness, we are mentioning that more than one
publication dealt with the problem of the biological investigation and qualification
of the water of the Tisza (MEGYERI 1970, 1971, UHERKOVICH 1971), with the changes
induced by the Kiskére river barrage (ADAMOSI—BANCSI—HAMAR—KATONA—
B. To6TH—VEGVARI 1974, CsukA 1970). The presence, investigation or indication
of the toxic and cumulated matters, getting into the Tisza, was not treated by any of
these papers.

Since 1974, our laboratory has dealt with the indication of the toxicity of waters.
On the first occasion in 1974, then following this, in 1976, we reported on our inves-
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tigations in connection with this (PALICSKA—CSEPAI—HOGYE 1974, 1976). We are
convinced that the matters of foreign origin, which can be demonstrated from the
water of the Tisza, edanger the living world of the Tisza and have an importance in
the relation of public health, as well, that cannot be left out of consideration.

The disturbances emerging in connection with the drinking-water supply of the
town Szolnok and environs are also first of all of qualitative character: the taste
and smell complaints, lodged by the population frequently, are also to be brought
into a close connection with the pollution of the Tisza and the not satisfying degree
of clearing by the water-work built on the river.

These facts have justified the elaboration and routinish application of a testing
process, which — despite its simplicity — makes possible the systematic, fast, and
informative estimation of the toxicity of the Tisza and of the drinking-water, made
of its water. Earlier, we already discussed in detail the laboratory breeding and
preserving of Daphniae, used as test-organisms for this purpose (CsEpar 1975). In the
following we are reporting on our test procedure and the results of our investigation.

Materials and Methods

From February 1974 till October 1979 we investigated, with a regularity of about every four
days, into 546 samples, from drinking-water sterilized with chlorine similarly into 546 samples.

The sampling site of the Tisza-water samples is the Tisza above the surface water-work of the
town Szolnok.

The sampling place of the drinking-water, sterilized with chlorine, is the Station of Public
Hygiene and Epidemics of County Szolnok, the wall-tap of the central dining-hall, in Szolnok.

(a) Thesample preparation of the Tisza-water

From the filtered Tisza-water, 2 X200 ml are parallel measured out into 250 ml tumblers then
2 times diluted samples were also made, similarly in a 2200 ml total volume. The earlier described
solution (CsErar 1975) was used as diluent. Before putting in the test organisms, the undiluted samp-
les and the twice diluted ones were placed into the semi-dark part of an indicated room, which is free
from chemical vapours, where the temperature is set at about 20° C (£3° C) for 2 to 3 hours. Then
we put in each vessel twelve Daphniae magnae in the third grade of development, from our breeding
stock and leave the samples without mixing and ventilating for 48 hours.

(b) Preparation of the chlorinated drinking-water sample

In the drinking-water, the concentration of free chlorine and chloroamines, which endanger
Daphniae, fluctuates — according to our investigations — within wide limits. The first important
step is, to neutralize and reliably inactivate these.

For this purpose Na-thiosulphate was applied. It may be considered as a lucky circumstance
that sodium thiosulphate does not mean any danger to Daphniae from physiological point of view.
‘Thus, in the routine work we could avoid to determine the total chlorine content before testing the
drinking-water in order to establishing the quantity of sodium thiosulphate, necessary to inactivation.

The minimum safety value was determined so that the maximum value was selected from the
results of our total-chlorine investigations of drinking-water performed in the preceding five years
and the quantity of sodium thiosulphate, equivalent to this, was added to the water samples in a model
experiment. In these samples Daphniae did not perish. The additional experiments aimed at inves-
tigating into the consequences of a possible overdosage of thiosulphate. We have established that
even a fiftyfold (!) quantity of the theoretically calculated thyosulphate has no harmful or destructive
effect on Daphniae. For security reasons, however, the quintulpe of the absolutly necessary value
has been applied and this is given in ml/l in the practical work. It follows, therefore, from the forego-
ing that 0.5 ml Na-thiosulphate/litre drinking-water, sterilized with chlorine, proved to be reliable for
the “overensuring” physiological neutralization of the total chlorine content, which has so far been
highest, according to our measuring.

The 1 litre drinking-water, prepared in this way, is left in room-temperature for a few hours.

Further on, we have acted as described in the above point.
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(¢) Control water sample

For control and diluting water sample, we use drinking-water, perfused through an active carbon:
column (CsEpAr 1975), controlling with it the faultless quality of the Daphnia material and the diluting.
water. In 200 ml of this, we put, like before, 12 Daphniae.

It is to be noted concerning all the samples that, during the investigation, the test organisms do-
not get any food. If Daphniae perish in the control vessel, the test cannot be appreciated.

(d) Appreciation of tests

The evaluation of tests takes place after 48 hours, resp. within this, when — if possible — we:
follow with attention and record the changes in the akinesia of Daphniae. We had to decide in the:
formal relations of giving the resuits. It turned out from the special literature at our disposal that
in the water toxicological works no uniform terminology has taken shape, as yet. In selecting from
possibilities, we have primarily relied on Sprague’s comprehensive critical review (1975) and on the:
French Water-biological STANDARD (1974). On this basis, we identify the expression “medium lethal
level” with the symbol LC 50, completing this designation by indicating the length of exposition,
because time and concentration are inseparably connected in case of the tests carried out on water
organisms. We have set up as a criterion of the water acceptable from hygienic point of view that the
water of the Tisza, resp. the drinking-water samples, may not contain any higher value than that of
the concentration of a toxic matter, corresponding to a 48-hour long medium survival, because if
they do contain that then: LC 50<48" and we regard the sample as positive. In order to study the
effect of the diluting water, we set always in double-diluted samples, as well.

Taking into consideration the facts mentioned above, we have summarized the method of giv-
ing the results of Daphnia tests in the following:

In case of a negative result (medium survival):
1) The undiluted water sample is negative after LC>50 48",
2) The water sample of double dilution is negative after LC>48",

In case of a positive result:

1) The undiluted water sample is positive after LC 50 (e.g.) 32".
2) (a) The water sample of double dilution is positive after LC 50 (e.g.) 32".
(b) The water sample of double dilution is positive after LC<50 48",

Resuits

The results of the Daphnia tests of the Tisza water and the chlorinated drinking-
water, in the period between 1974—1979, are summarized in Table 1. It turns out of
this, besides other data, that 52.4 per cent of the undiluted Tisza-water samples and
49.6 per cent of the undiluted drinking-water samples proved to be positive.
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Fig. 1. The percentage distribution of 286 positive Tisza-water samples, plotted against the changes
in water levels and water outputs, between February 1974 and October 1979.
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Figure 1 displays a diagram about the connection between the percentile distri-
bution of the positive Tisza-water samples and the change in water level and water
output. We have indicated on the abscissa the water levels of the Tisza and the values
of the Q-h curve belonging to these, expressed in cc.m/s; and on the ordinate the posi-
tive sample number compared with the total sample number of the single water-
output domains, expressed in percentage. It may be read off from the Figure that 62.1
per cent (averaged value) of the contested samples fall on the water-level values close
to the O-level +100 cm. The gradual increase in the water output induces a decrease
in the percentage of the positive water samples. Owing to the higher and higher and
dilution, every sample becomes negative at last, in case of 2300 cc.m/s (4900 cm) water
output, which is about eightfold of the value belonging to the 0-level.

Discussion

Despite the high sensitivity of Daphinae to toxic materials, it is true that e.g.
the fishes in the Tisza have not yet given, luckily, any immediate answer. But with the
full knowledge of the data of the special literature, this establishment does not seem
to be reassuring. The danger of the so-called chronic intoxications does exist. It is
rightly urged that, for clearing up its causes, the sublethal action-mechanisms ought
to be studied. It is said, with good reason, that the fish population is damaged by the
micropolluters of lasting effect much more seriously and for a longer period than by
cases of an acute poisoning.

It would be a fault to leave the possibility of this out of consideration — though
without exaggerating it. In the Tisza — according to our (PALICSKA—CSEPAI—HOGYE
1976) chemical investigations — the following micropolluters may be found, in a
fluctuating concentration:

Permanently:

Phenol (Phenol, 4-chlorophenol, a-naphthol)
Lindan,

Detergent (anionactive),

Oil,

Metal-ions (Ti, Cr, Ni, Cd, Bi, Pb)

In exceptional cases:

Zn, Hg.

Some of these can get through the filtering units of the water-work
into the drinking-water:

Phenol-derivatives,
Lindan,
- 0il,
Metal-ions.
Though the materials, which are harmful to the above-listed living organisms,
are separately at a sub-lethal level, we must conclude from the frequent positive

test results some additive, and even synergetic effects, though opposite to all these,
some antagonistic effects can also occur. This extremely complex problem is further
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complicated by the changes in the concentration and combination of the enumerated
matters, together with the rhapsodical changes in the water level of the Tisza. It is
doubtless, too, that in the formation of the toxic effect, some modifying factors
— like the different abiotic conditions, e.g., temperature, mineral-matter content,
etc.) — have also some part.

Returning to the results of our investigation, it is to be noted, that — for reaching
a harmless concentration — the samples of crude water, which were on two occasions
prominently positive (LC 50 3%), were to be diluted fivefold. But the dilution of the
Tisza due to flood must be of much greater degree, for creating a harmless concentra-
tion under natural conditions. The cause of this may be that newer chemicals are
washed in by the river from the inundated areas and thus the level of the micropollu-
ters being always present at normal water level, which level fluctuates around a con-
stant concentration value, rises.

Table 1. Tisza-water and drinking-water samples.
Results of Daphnia test between 1974—1979

) Positive samples (LC 50<48")
Water-type Salrggfe“tlgzgg or without dilution twofold diluted
no. pic. \ no. p-c.
Tisza-water 546 286 52.4 217 39.7
Drinking water | 546 271 49.6 195 35.7

The perishment of Daphniae only terminates if the rise of the water level becomes
extremely high. On this occasion, the toxic-matter content of the Tisza water falls
much more under the critical threshold, the water quality vies with the control (Fig. 1).

The results of the drinking-water investigations are showing a comparatively
more favourable picture than those of the Tisza-water. From the parallel performed
investigations it turns out, as well, that the changes measured with Daphnia tests
in the concentration of micropolluters in the drinking-water are not significant of the
connections between the water level of the Tisza and the toxic material content,
showing a certain regularity. These facts can be explained with that the oxidative and
adsorptive capacity of the water-work is incalculable, accidental, and remains under
the demands. As a result of this, the degree of efficiency of the clearing capacity is
changing, its regulation is, in respect of the chemical polluters, not duly solved, at
present.

It is shown by our above investigation series and the experiences of our connected
work that the water-toxicologic investigational principles, which are valid in the non-
sanitarian field, can reliably be applied — with some modifications — in the hygienic
evaluation of the surface waters and the drinking-waters, obtained from these.
We shall continue our Daphnia-test investigations, apart from introducing other
biological tests, and hope to be able to contribute with our work to the satisfying
functioning of the modern surface water work, the building of which is in the process
of completion.

*

I should like to record in this place my gratitude to the assistents Mrs. F. KiszeLy and Mrs.
SzALAY MARIA Dogos for their valuable work performed in the course of setting breed and test.
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Tisza-viz és ebbdl nyert ivéviz higiénés vizsgalata modositott Daphnia teszttel

Cskpral F.
Megyei Kozegészségiigyi és Jarvanyiigyi Alloméds Vizmikrobiologiai Laboratorium Szolnok

e B Kivonat

Szerz6 modositott Daphnia teszt eljarassal vizsgilatokat végzett a Tisza-viz €s az ebbdl nyert
ivoviz toxicitasanak megitéléséhez. Az 1974—79 kozotti idGszakban 6sszesen 546 Tiszaviz-minta vizs-
galata szerint 52,4%-a volt pozitiv (LC 50<48%). Ennek megfeleléen a Tisza vizének toxicitdsa
a Daphnidkra csak nagy arvizek idején szlinik meg. A Daphnidk pusztulasa feltehetGen a mikro-
szennyezé anyagok kolcsonhatdsaiban inkdbb dominalé szinenergetikus hatéssal magyarazhato.
Az ivoviz Daphnia-teszt vizsgdlatai alapjan kitiint, hogy a Szolnok varosi vizm{ tisztitdsi hatdsfokat
tovabb kell javitani, mert a megvizsgalt mintdk 49,6 %-a pozitivnak bizonyult.
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I“HFPIEI!PI‘IECKI{I_FI AHAJIM3 BOJBI PEKU TUCBI U
IMMOJYYEHHOU M3 HEE ITMTBEBOU BOJbI C IIOMOIIBIO
BUMJOU3IMEHEHHOI'O TECTA Daphnia

®. Yenan

Bomno-mukpobuonoruyeckas JlabopaTopuss CaHWTAPHO-ONMIEMMOJIOTHYECKOM 00JI. CTAHIHA
’ ConbHOK

Pe3srome

ABTOp TIPOU3BOIWII MCCICAOBAHMS IO OMPEICIECHIIO TOKCHKALMKA BOABI P. THCHL M IOJIyYeH-
HOI U3 Heé MITHEBOM BOABI C TIOMOIILIO BHIOU3MEHEHHOT0 Tecta Daphnia. B mepuox ¢ 1974 mo
1979 rr. OblIO WpoBenEeHO 546 aHamM30B, 52,4% KOTOPHIX OKazammch monoxutenbubivu (LC 50
<48 ). B COOTBETCTBHUH C 3THM, TOKCHKAIIS BOIbI THCHI He HAGIOHAIack TOILKO B EpHoL, 0Ob-
mmx HaBomHeHuit. I'mbens Daphnia 0OBACHSETCS, BEPOSATHO, HOMHHUPYIOIIMM BO B3aWMOBIIAS-
HAU MWKPO3aTPSA3HAIONMX MAaTEPUAIOB YUCIIO 3HEPTETHYECKUM BIMSHHUEM.

Ha ocHOBe aHaM30B MHATHEEBOM BOIBI C MOMOIIBI0 Tecta Daphnia BHAHO, YTO HEOOXOIHMO-
HanbHeimee ynyumesue dhdexTuBrocTr ruapocraniyy CoiabHOKa, TaK Kak MCCIEIOBaHHBIE 00-
pasusl Ha 49,6% OKa3amMCh IMOJOKHUTEIBEHBIMU.

Ispitivanje sanitarnih svojstava vode reke Tise i vode za pice dobijene iz reke
modifikovanim Daphnia testom

Csepar F.
Mikrobiolos$ka laboratorija Zdravstvene i epidemioloske stanice Zupanije Szolnok

Abstrakt

Autor je pri ispitivanju koristio modifikovan Daphnia test za odredjivanje toksikoloSkog dejstva:
vode Tise kao i vode za pice dobijene iz reke. Od ukupno 546 analiziranih uzoraka vode Tise u perio-
du 1974—79. 52,4% je bilo pozitivno (LC 50<4" ). Shodno tome toksi¢nost vode Tise na Daphnie
prestaje samo za vreme velikih poplava. MoZe se pretpostaviti tumacenje da do uginuéa Daphnia
dolazi pre svega usled uzajamnih dejstava dominantnih sinergeti¢nih mikrozagadjivaca.

Ispitivanjem uzoraka vode za pie Daphnia testom utvrdjen je pozitivan nalaz u 49,6 % analizi-
ranih uzoraka. Na osnovu toga proizilazi potreba daljeg pobolj§avanja stepena pre¢i§¢avanja grads-
kog vodovoda Szolnok-a.
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SEDIMENT INVESTIGATIONS CARRIED OUT IN THE
LONGITUDINAL SECTION OF THE TISZA AND IN THE MOUTH
OF ITS"MAJOR TRIBUTARIES FOR ESTABLISHING THE
PRESENCE OF FAECALINDICATOR BACTERIA

B. Estok
Public Health Station of County Heves Eger, Hungary, H-3300
(Received 12 September, 1979)

Abstract

The author has carried out sediment investigations in the longitudinal section of the river Tisza
from riv. km 689 till riv. km 172, as well as at 76 sampling sites in the mouth of tributairies. He has
determined the Coliform, Faecal coliform and Faecal streptococcus number of samples, in MPN
value, referring these to 1 g wet sediment. As this is the first sediment-bacteriological investigation
in the longitudinal section of the Tisza in Hungary, thus the author gives the numerical values of the
faecal bacteriological pollution of the simple sampling sites and shows them in a graph, as well.

He calls the attention to the importance of sediment investigations for the bacteriological
evaluation of surface waters.

Introduction

The sediment-bacteriological investigation of the Tisza reached completion in the
whole home stretch of the river at first on the occasion of the expedition, organized
in August-September 1979.

The most generally accepted group of faecal pollution is that of Coliform bacteria
(Standard Methods 1965). The Coliform bacterium may be of faecal origin but it can
also be found in other places, thus in plants, water, silt, soil, etc. Only a part of these can
develop at 44 °C. In certain opinions, all of them are considered as E.coli. But this is
an error because other strains are frequently present among the colonies growing at a
temperature like this (COHEN, SHUVAL 1973).

The bacteriological state of the water of the river Tisza was dealt with by more
than one person (PAPP 1965, VETRO et al. 1966, DEAK et al. 1975, EsTOK et al. 1977,
1978) but silt-sediment investigations have not taken place in the longitudinal section
of the Tisza, as yet. Just therefore, it seemed necessary to take up the sediment-
bacteriological state of the Tisza and, within this, to clear up the quantitative conditions
of the faecal indicator bacteria in the river Tisza and in the mouth of the major
tributaries, as well.

The method of our investigation was founded on home experiences. This filters
out the false results of the concomitant bacterial flora, which is always present in the
silt (SzaB6 1974). In the hygienic bacteriological practice, beside the demonstration
of the faecal coliform number, the other reliable indicator of the faecal pollution is
the presence of Faecal streptococcus (DAUBNER 1972).
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Materials and Methods

The sediment samples were taken by the personnel of the research ship of the expedition, with
sterile instruments, from the left- and right-side sections of the Tisza, resp. the tributaries, out of the
upper 2 cm layer of the sediment. The samples taken were carried in a cooling bag, the same day, into
the Water Bacteorological Laboratory of the Station of Public Hygieny and Epidemics of County
Heves, where the processing of them took place.

To the investigations to be done we have not found any standardized methodical description,
therefore we have worked with a method, already applied in the home practice in soil microbiology,
food microbiology, and at the investigation into the silt of certain surface waters (CsATar 1973,
National Institute of Public Hygiene : Methodological Guide 1977, Hung.; OTKI Notes 1970, Hung.).

10 g of silt samples were put in physiological saline solution, in order to get a 10 p.c. suspension.
These suspensions were homogenized in a shaker for 15 minutes. After shaking, 1 ml from dilutions
of each sediment suspension was put in the enterobactericeae-concentrator. From every dilution,
three tube-concentrations were made. Dilution was made till scale 107, then incubation followed at
37 °C, for 24", Then surface streaking followed on Endo culture medium from the tubes showing
some turbidity. This was again incubated at 37 °C, for 24®. Then we have recorded, on how many
Endo plates typical Coli colonies were found. From the positive plates, we transoculated into a bou-
illon of lactose content and incubated at 44 °C, for 24". The tubes forming gas and solving lactose
were regarded as pozitiv.

On the basis of the positive Endo plates the Coliform, and on the basis of the bouillon-tubes
of lactone content the Faecal coliform number is given in MPN (Most probable number) value
(THATCHER-CLARK 1968).

For demonstrating the faecal streptococci, we put the earlier described quantities from the
dilutioris into Litsky-Malman’s concentrator and incubated them at 37 °C for 48". Here we worked
till 10* dilution because of the prospectively lower values.

Then from the tubes showing turbidity we made surface streaking on Szita’s culture media Eg;.
On the culture medium, on the basis of positive tubes, showing a typical colony-morphology, we give
the faecal streptococcus number similarly in MPN value.

Results

The performed investigations closed with varied results, which results can
only partly be explained unambiguously. At the same time, the results of the entire
longitudinal section can be evaluated only by comparing them with the other investi-
gated bacteriological, physical, chemical, etc. parameters, and certain conclusions
can only be drawn in this way.

The results are varied but the Faecal coliform No/g value is always lower than
the Coliform No/g value in the whole strech of the Tisza, resp. in the sediment of
tributaries.

We have got saliently high values in case of both parameters in the tributaries
Bodrog, Sajé, Zagyva, and Maros, as well as in the Szeged section of the Tisza (3 km
below the Maros). It exceeds the order of magnitude 10° in the sediment of the Sajo —
what can be understood if we take into consideration that the Sajo gets 85,000
cc.m/day industrial and 71,000 cc.m/day household wastewater. Despite this, in the
sediment 1 km below the Sajo, resp. in that of the 3 km Tisza section, this value is re-
duced by 2—3 order of magnitude — what can be explained by the strong dilution and
the intensive self-purification.

In the sediment samples taken from the Kiskore Reservoir, we have got very low
Coliform No/g values. From Kiskdre till the mouth of the Zagyva, the investigated
parameters were of 10—10% order of magnitude. The following strongly salient
Coliform values were determined from the sediment of the Zagyva section (2.4 <108
Coliform number, 9.3 X 10° Faecal coliform number). This massive sediment pollution
can be explained partly as a consequence of the strong wastewater load (10,000 cc.m/
day industrial, 4,000 cc.m/day household, and about 2,000 cc.m/day mixed waste-
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Fig. 1. Coliform, Faecal coliform number in 1 g wet sediment.

water) and partly by the extremely low water level in the time of sampling. Below the
Zagyva, in the sediment of the Tisza, the Coliform and Faecal coliform/g value were
only of 102 order of magnitude.

On the occasion of investigating into the whole longitudinal section, the highest
Coliform value was measured in the 3 km Tisza-section, lying under the influence of
the river Maros (4,6 X 10%). This may partly be explained by the settling of the Maros
sediment, partly supposedly by the wastewater inflows at Szeged.

On the basis of the performed investigations, the Faecal Streptococcus number,
indicating the fresh faecal pollution, was the highest in the Zagyva section, because
of the facts described above. Almost 1/3 part of the samples proved to be negative.
The most favourable state was registered in the K6rds section and in the Tisza section
below the Kords, where the Faecal streptococcus No/g value was negative in more
than one sample.

On the basis of the performed investigations, among the tributaries of the Tisza,
the sediments of the Bodrog, Sajo and Zagyva were the most polluted. There can be
demonstrated essential differences between the sections on the right and on the left.
Here we should obviously take into consideration, on which side the wastewater
inflows take place, as well as the flowing conditions of the rivers.

It may be established from the investigations into the sediment samples of the
Tisza that the massive pollution of tributaries is considerably reduced, as a result
of the intensive self-purification and the strong dilution. This is not verified only in
the 3 km section below the Maros.

Comparing the water and sediment investigations of the Tisza and tributaries
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Fig. 2. Faecal streptococcus No/1 g in a wet sediment.

(though the two investigations took place with different methods), it is to be establish-
ed that the most pollutions are carried by the Bodrog, Sajo, and Zagyva, which have
a very high inorganic matter load. — In the settled silt the bacteria of faecal origin
achieve a higher relative value than in the water.

In the silt, a larger mass of bacteria live, thus also more bacteria of faecal origin.
Here the decomposition of organic matter is more intensive. At present, the Tisza is
still able to reduce the bacteriological pollution of tributaries by the process of its
self-purification. But if the pollution stronger increases, this may become doubtful.

It is worth considering if in river reaches, where a massive faecal pollution of the
sediment is proved, bathing should be prohibited, respectively the creation of open-
air baths should not be permitted.

At present, the hygienic evaluation takes only place on the basis of water investi-
gations. In the course of our investigations, it was proved that in the bottomsediment
of the surface waters loaded with wastewaters the bacteria indicating the faecal pol-
lution are present in a much higher number than in the water itself. Consequently,
the probability of the presence of the enteral pathogenic bacteria is higher, as well.
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Table 1. Sediment investigation into the Tisza and its tributaries

28 August — September 15, 1979

Faecal
. Faecal
Sample : Coliform s strepto-
P Code Section No/g coll\}f(;rm pes o
s No/g
1 01103 Tisza, above Szamos, left 21,000 7,500 4
2 01203 “Tisza, above Szamos, right 46,000 15,000 4
3 02103 Szamos, left side 7,500 1,500 4
4 02203 Szamos, right side 9,900 240 %)
5 03103 Tisza, below Szamos, 1 km left 110,000 12,000 11
6 03203 Tisza, below Szamos, 1 km right 7,500 240 4
7 04103 Tisza, below Szamos, 3 km left 1,500 390 23
8 04203 Tisza, below Szamos, 3 km right 1,500 750 4
9 05103 Tisza, above Lonyai Channel, 1 km left 1,111 43 4
10 05203 Tisza, above Lonyai channel, 1 km right 11,000 4,600 1%
11 06103 Loényai channel, left side 4,600 240 1%}
12 06203 Loényai channel, right side 15,000 4,600 4
13 07103 Tisza, below the Lonyai channel, 1 kmlef| 15,000 4,600 240
14 07203 Tisza, below the Lonyai channel,
1 km right 110,000 4,600 150
15 08103 Tisza, below the Lonyai channel,
. 3 km left 110,000 7,500 460
16 08203 Tisza, below the Lényai channel,
3 km right 21,000 15,000 9
17 09103 Tisza, above Bodrog, 1 km left 93,000 4,600 11
18 09203 Tisza, above Bodrog, 1 km right 21,000 12,000 9
19 10103 Bodrog, left side 240 240 3
20 10203 Bodrog, right side 110,000 7,500 4
21 11103 Tisza, below Bodrog, 1 km left 110,000 15,000 15
2 11203 Tisza, below Bodrog, 1 km right 110,000 15,000 T
23 12103 Tisza, below Bodrog, 3 km left 1,400 210 1)
24 12203 Tisza, below Bodrog, 3 km right 4,600 30 15
25 13103 Tisza, above Sajo 1 km left 1,500 2,400 23
26 13203 Tisza, above Sajo, 1 km right 1,500 460 23
27 14103 Sajo, left side 1.100,000 150,000 240
28 14203 Sajo, right side 21,000 4,600 9
29 15103 Tisza, below Sajo, 1 km left 43 9 (%)}
30 15203 Tisza, below Sajo, 1 km right 1,100 460 23
31 16103 Tisza, below Sajo, 3 km left 4 %) (%)
32 16203 Tisza, below Sajd, 3 km right 46,000 7,500 240
33 17103 Tisza, above Leninvaros, left side 4 %] %]
34 17203 Tisza, above Leninvaros, right side 240 9 (%]
35 18103 channel of thermal power station,
left side 7,000 460 4
36 18203 channel of thermal power station,
right side 460 43 %}
37 19103 Tisza, below Leninvaros, 1 km left 75 4 %)
38 10203 Tisza, above Leninvdros,1 km right 9 %) (%]
39 20103 Tisza, below Leninvaros, 3 km left 2,800 750 23
40 20203 Tisza, below Leninvéros, 3 km right 23 1] %]
41 21103 Tisza at Tiszakeszi, left side 2,100 200 3
42 21203 Tisza at Tiszakeszi, right side 9,300 1,500 93
43 22103 Tisza at Tiszacsege, left side 930 430 4
44 22203 Tisza at Tiszacsege, right side 930 430 4
45 23103 Tisza at Tiszafiired, left side 9,300 930 43
46 23203 Tisza at Tiszaftred, right side 300 23 4
47 24103 Tisza at Tiszaderzs, left side 930 120 15
48 24203 Tisza at Tiszaderzs, right side 14 9 4
49 25103 Tisza at Kiskore, left side 4 (%) (%)
50 25203 Tisza at Kiskore, right side 43 3 4
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Faecal
. Faecal
‘Sample . Coliform X strepto-
ABAIBER Code Section No/g colgt(')(;rm SABTS
g No/g
51 26103 Tisza at Tiszabura, left side 430 1%} %)
52 26203 Tisza at Tiszabura, right side 23 %) 4
53 27103 Tisza, above Zagyva, left side 23 4 %)
54 27203 Tisza, above Zagyva, right side 4 %) &
55 28103 Zagyva, left side 210,000 150,000 2,400
56 28203 Zagyva, right side 2,400,000 930,000 2,300
57 29103 Tisza, below Zagyva, 1 km, left 640 43 4
58 29203 Tisza, below Zagyva, 1 km right 930 460 9
59 30103 Tisza, below Zagyva, 3 km left 7 i %]
60 30203 Tisza, below Zagyva, 3 km right 430 230 7
61 31103 Tisza, above Csongrad, left side 3 7] 7]
62 31203 Tisza, above Csongrad, right side 7,500 930 15
63 32103 Koros, left side 43 9 %)
64 32203 Koros, right side 430 28 %]
65 33103 Tisza, below Koros, 1 km left 23 %] %]
66 33203 Tisza, below Kords, 1 km right 3 %] %)
67 43103 Tisza, below Kords, 3 km left 430 93 20
68 34203 Tisza, below Kords, 3 km right 23.000 150 230
69 35103 Tisza, above Maros, 1 km left 230 93 9
70 35203 Tisza, above Maros, 1 km right 150 43 4
71 36103 Maros, left side 120.000  15.000 43
72 36203 Maros, right side 1.500 240 4
73 37103 Tisza, below Maros, 1 km left 150.000 21.000 240
74 37203 Tisza, below Maros, 1 km right 93 %) 3
75 38103 Tisza, below Maros, 3 km left 4.600.000  15.000 23
76 38203 Tisza, below Maros, 3 km right 930 430 15

This means a problem first of all, where the water, demarkated for bathing, is shallow
and thus, at bathing, the potential infectivity of water is increased by the stirring of
silt.

Thus, it seems to be advisable to investigate into the sediments of rivers, resp.
lakes, loaded by organic matter and utilized for sport, and to take into consideration
the results of investigation, as well, from the point of view of the hygienic evaluation.
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A Tisza hossz-szelvényében és jelentsebb mellékfolyoi torkolataban
végzett iiledékvizsgalatok fekalindikator baktériumok jelenlétére

Estok B.
Kozegészségiigyi és Jarvanyiigyi Allomas Eger

Kivonat

Szerzé a Tisza foly6 hossz-szelvényében a 689—172 folyé km kozotti ,valamint a mellékfolyok
torkolatdban 76 mintavételi helyen végzett tiledékvizsgalatokat. A mintdk Coliform, Faecal coliform
és Fecal streptococcus szamat hatarozta meg, MPN értékben, 1 g nedves tiledékre vonatkoztatva
Ez az els6 tiledék bakteriologiai vizsgalat a Tisza folyé magyarorszagi hossz-szelvényében. Szerzd
megadta az egyes mintavételi helyek fekalis bakteriologiai szennyezettségének szamszer(i értékeit.
Felhivja a figyelmet a felszini vizek bakteriologiai megitélésénél az iiledékvizsgilatok jelentSségére.

IIPOBEJIEHHBIE HA TTPOJOJBHOM IMPO®UJE TUCHI
U B YCTBhAX Ei£ BOJIEE 3HAYUTEJIBHBIX ITPUTOKOB
AHAJI3bI OTJIOKEHUI HA MPUCYTCTBUE ®EKAJI-
UHANKATOPHBIX BAKTEPUI

B. EmTéx
CaHuTapHO-3MHIEeMHOTOTHYECKast CTAHLUSA, I'. 3Tep

Pe3iome

Ha yvactke Tucel B 689—172 1. KM, a TakkKe B YCThsIX €€ NMPUTOKOB aBTOP MPOBET a HAJM3
OTJIOKEHMIA Ha MecTe B3sTusi 76 mpob. Beuio nmposeneno onepenenenue guciaa Coligorm, Faecal
coliform W Fecal streptococcus, B moxasarene MPN,

B mepecuére Ha IT BIaXXHBIX OTIOXKEHHI. DTO — MEPBOE OAKTEPUOTOTHIECKOS MCCICT03AHAES
OTJIOKEHMIT Ha BCEM MpOTskeHrr Tuchl B BeHrpun. ABTOP MPUBOJNT KOJIMYECTBEHHBIE ITOKA3aTel
(hexanpHOM GAKTEPHOIOTHYECKOI 3aTPA3BHEHHOCTH B MeCTax B3aTHs Mpob. Ob6pamaer BHUMaHIE HA
3HAYEHWE aHAIM30B OTJIOKEHHM TP OaKTEPHOOTHYECKONH OLEHKE MOBEPXHOCTHBIX BOZ.
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Ispitivanje prisutnosto fekalni-indikatornih bakterija u mulju uzduZnog profila Tisei
na uSSu njenih znacajnijih pritoka

EsTOK B.
Zdravstvena i epidemioloSka stanica Eger

Abstrakt

Autor je na uzduznom profilu reke Tise izmedju 689 i 172 re¢nog Km kao i na us¢ima pritoka
na 76 punktova uzimao uzorke za analizu sedimenata. Uzorci su analizirani u odnosu na g vlaznog
sedimenta, na broj Coliform, Fecal coliform i Fecal streptococcus u MPN vrednostima. Ova su prva
sedimentno-bakterioloska ispitivanja na uzduZnom profilu reke Tise u Madjarskoj. Autor je prikazao
vrednosti fekalno-bakterioloske zagadjenosti na pojedinim punktovima uzimanja uzoraka. Ukazuje
se na znalaj istrazivanja sedimenata pri utvrdjivanju bakterioloSkih svojstava povrsinskih voda.
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HYGIENIC BACTERIOLOGICAL INVESTIGATIONS
IN THE TISZA REACHES BETWEEN CSONGRAD AND SZEGED
(1975—1978)

MARIA HEGEDUS, ZSOFIA FODRE and MARGIT ZSIGO
Public Health Station of County Csongrad H.6701 Szeged, Hungary
(Received 15 November, 1979)

Abstract

In case of water utilization demanding the hygienic qualification of the surface waters, it is
indispensable to carry out investigations for the quantitative and qualitative determination of the
usual and facultative faecal indicator bacteria.

The authors performed investigations in the longitudinal section of the Tisza between Csongrad

and Szeged, for establishing the hygienic bacteriological quality of the river and the change in pollution
in time and space.

For the purpose of investigations, between 1975 and 1978, they took 440 water samples from
the longitudinal section of the Tisza in County Csongrad and have carried out of this approximately
2700 investigations. The changes in the investigated hygienic bacteriological parameters are shown
in figures and tables.

On the basis of results it was established that the hygienic water quality of the Tisza changed
in a disadvantageous direction in the river stretch in County Csongrad between 1975 and 1978. The
“somewhat polluted” water quality of the river became “polluted”. The authors are calling the
attention to that it is demanded by the protection of water quality, the administration of water qual-
ity, and by water utilization requiring a more and more increasing hygienic evaluation, that the river
Tisza should be protected from further pollutions.

Introduction

In the Tisza valley, water is a factor of production which is only available in a
minimum degree. 70 percent of the water requirement of the country presents itself
here but only 20 percent of the water supply is to be found here. As it is known, only
3 percent of water flowing through the river-basin of the Tisza is of Hungarian origin.
The other parts originate from the adjacent countries. In the following years, the
quantity of foreign water curtailment increases prospectively more and more in our
rivers and, owing to this, the water amount will decrease in this country. As the waters
from the depth get more and more exhausted, as well, we must care for supplying the
population with drinking-water of river origin. It is a known fact, too, that parallel
with the increase in water demands, the amount of the issued sewage-water also
increases (SIMADY 1977).

All these factors: the very changing and fluctuating water output of the Tisza,
the sewage disposals of increasing volume, the construction of the Tisza river barrages
strongly influence, change the microbiological conditions of river water.

In the last decade, more than one researcher dealt with investigating into the
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Tisza. Longitudinal sectio ninvestigations were carried out by PApp (1961, 1964) on the
Tisza and its tributaries for a long time, of the results of which he rendered accounts
in more than one publication. In his work: “Felszini vizeink minésége” (Quality of
our surface waters) (1965) he established on the basis of the investigated chemical
and bacteriological parameters that the Tisza arrives clean in the country. The river
suffers a major pollution in three places: at the mouth of the Sajo, as well as in the
area below Szolnok and Szeged. He measured the maximum bacterial content below
Szolnok (120,000/ml), the minimum below Szeged (220/ml).

At the same time, the values of the coliform count/ml reached 1.5—192. On the
basis of average values, he found the water quality of the Tisza reaches at Szeged of
class I (clean) above Szeged and of class II (a little poluted) in the reaches below the
town.

In the summer period (VII—IX), in the Tisza reaches at Szeged, at 11 sampling
sites, a detailed investigation was carried out by VETRO—KIiss—MIiNDSZENTY (1966).
On the basis of the results of the investigations, carried out for five years, they estab-
lished that at the sewage disposals the value of coliform count in the Tisza water is
unfavourable but the water quality of the places assigned for bathing is not endan-
gered by these disposals. In the longitudinal section of the Tisza, Dedk—Schiefer’s
investigations (1971) meant the first detailed survey, including both the bacteriologi-
cal and biological parameters. It was shown by the results of the investigations,
carried out by them, that the water quality of the Tisza became one category worse
during the last ten years, i.e., the “clean” water quality became a little polluted. They
have referred to, as well, that the microbiological conditions of the river will probably
be changed by the Tisza II river barrage, then being in the course of construction.
TAKOCS—ANDRIK (1973, 1974, 1975) and ESTOK—ANDRIK (1977) called the attention
to the pollution of the Tisza stretch in Northern Hungary and of the tributaries, as
well as to the pollution of these by pathogenic bacteria. ESTOK-—ANDRIK—CSEPAI
(1978) published the results of hygienic bacteriological investigations, registered
in the Northern-Hungarian longitudinal section of the Tisza, after the Tisza II river
barrage had begun functioning. They have established that the bacterial pollution of
the Tisza had increased. Heged{is—Kiss—Berényi, as mentioned in a former publica-
tion, reported on the salmonella contamination of the Tisza reaches in County Csong-
rad and of the two major tributaries. At present, we are demonstrating the changes
in time and space and in quality of the investigated bacteriological parameters in the
Tisza reaches between Csongrad and Szeged.

Materials and Methods

We have sampled the longitudinal section of the Tisza in County Csongrad (246—162.5 riv. km)
from 1975, at six points, generally with a monthly frequency. Sampling sites are: Csongrad, pontoon-
bridge 246.0 riv. km, Szentes, railway-bridge 242.0 riv. km, Mindszen , ferry 216.2 riv. km, Tapé,
pontoon-bridge 176.5 riv. km, Szeged, open air bath 174.0 riv. km, as well as the area of Tiszasziget,
168—162.5 riv. km (Flg 1). In 1978, our investigations increased. We could, namely, carry out cross-
section investigations in the Hungarlan—.lugoslav border-section, in 01der to register the eﬂect of
the outlet water from Szeged on the river reaches below the town.

The tributaries and major channels, discharging into the Tisza, were also systematically investi-
gated in the past years. But we speak of these results only tangentially and report on them in detail in a
later publication. For the purpose of investigations, 100 ml water samples were taken, 20 cm below
the surface, from the streamline. The samples were brought, refrigerated, into the laboratory. They
were processed there on the day of sampling but latest in 24 hours.

We have determined the bacterial count of coliform, faecal coliform, faecal streptococcus, resp.
the streptococcus faecal, Clostridium and all the heterotrophic, psychrophilic, mesophilic bacteria.
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The bacteriological investigations were carried out on the basis of the standard of the “Methodo-
logical Guide” (1977) and the “Bacteriological investigation into the drinking-water” (1971), publis-
hed by the Water-hygienic Department of the National Institute of Public Health. The determination
of the coliform and faecal coliform counts was made on the basis of the “most probable number
(MPN)” principle in a lactose-bouillon culture medium. The cultures were incubated at 37 °C and
44°C for 48 hours. They were streaked from acid- and gas-containing test tubes on an endo-laminated
culture medium. The lamellae were incubated at 37 °C for 24 hours, then the colonies of metatiic

Fig. 1. Sampling sites in the Tisza reaches in County Csongrad (between 246—162.5
river kilometers).

lustre were evaluated. The heterotrophic bacterial count was determined in an agar culture medium
with laminar casting method. The lamellae were incubated at 37 °C for 48 hours and at 20 °C for 96.
hours. Then the colonies were counted. In 1975—1976, the streptococcus faecalis was determined
in Litsky-Mallmann’s culture medium with MPN method. The cultures were incubated at 37 °C, for
48 hours. The positive tubules were streaked on Szita’s E®7 laminar culture medium. Lamellae were:
placed into the thermostat at 37 °C for 24 hours, then the heat test was carried out at 60 °C for 30
minutes. From 1977, the bacteria belonging itoto the faecal streptococcus group were determined
in Slanetz-Bartley’s (M enterococcus agar) culture medium, with membrane filter. The clostridium
count was determined in Wilson’s bismuth-free glucose agar culture medium, incubated at 46 °C
(£0.5 °C) for 24 hours.

At the hygienic water qualifications, the following indices were taken into consideration,
according to the limiting values mentioned below, on the basis of Dedk’s data (1977).(Table 1).
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Results

The results of the bacteriological investigations carried out in 1975—1976 are
the following (Fig. 2): It can be established on the basis of the average values of
the coliform count/ml that the water quality in the longitudinal section of the Tisza
in County Csongrad changed unfavourably in 1976. In the areas of Mindszent and
Tiszasziget, there was already shown a strongly polluted water quality of class IV by
the maximum values. At the sampling sites of Csongrdad and Szentes, the water
quality of the Tisza belonged, on the basis of the hygienic water qualification, to the
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Fig. 2. Mean values of coliform count/ml at each sampling site in 1975—1976

polluted category III. In 1976, the most favourably water quality was to be found in
the water area at Tapé of the longitudinal section of the river in County Csongrad.
In this area, in annual mean value, the value of the coliform count/ml was below 100.
Of the other investigated bacteriological parameters, the following can be said, in
brief: They changed in the six water areas analysed so far similarly to the mean values
of the coliform count. At the maximum of the coliform count, the other bacteriolo-
gical parameters showed a maximum value, as well. In late July and early August,
1976, in the Jugoslav Tisza stretch, the Torokbecse river barrage began its trial opera-
tion. They began damming up the water without giving a previous information.

After it had become known to us that impoundment began, sampling was carried
out more frequently for the purpose of bacteriological investigations between 168 and
160 river kilometers. The aim of the more frequent sampling was to be able to register
the effect of impoundment in the boundary section. Then every investigated bacterio-
logical parameter showed a maximum, as compared with the investigational results
of the whole year.

As we can see from the water samples taken on 12 August (Fig. 3), the maximum
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value of the coliform count was approximately 9000/ml. The value of the feacal
coliform count is one order of magnitude lower than this. The values of the strepto-
coccus faecalis and clostridium counts follow the tendency of the formers. After the
vertical line, the data of the investigation of the cross-section are given.
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Fig. 3. Results of the bacteriological investigations into the water samples taken
on 12 August, 1976.

I should like to observe that, in this time, the speed of the Tisza water was con-
siderably slown down, showing almost the character of a standing water, and even,
for a short time, it was flowing back. As damming began without any previous infor-
mation, water speed could not be measured by the Water Conservancy of the Lower
Tisza Region.

The bacteriological conditions of our water samples taken on 17 August (Fig. 4)
are still more unfavourable. It is probable that in this time water speed continued
slowing down and the local faecal indication could be measured well. The value of
the coliform and faecal coliform count/ml was stagnant at a maximum between 1000
and 5000 between 167 and 164 river kilometers. In the same way, the streptococcus
faecal count also stagnated at maximum.

The unfavourable change in the water quality of the Tisza may have been caused
by several factors:
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Fig. 4. Results of the bacteriological investigations into the water samples taken on
17 August, 1976.
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1 Number of investigations carried out for demonstrating heterotrophic bacteria 2 Number of

investigations carried out for demonstrating E.coli 3 Number of investigations carried out for
demonstrating other bacteria.

40



1) In the summer and autumn months, the water-level of the Tisza was very low.

2) In this time, the Tisza II river barrage already operated for three years.

3) The water quality of the Tisza was unfavourably affected in the area of Szeged
by the polluted water quality of the Maros, as well.

4) In the Jugoslav Tisza stretch, damming began and the impoundment consi-
derably changed the speed of the river in the area of Szeged.

About the results of the bacteriological investigations carried out in 1977, we are
presenting here a statistical evaluation (Fig. 5). The number of investigations taken
from different bacteriological parameters is given for each sampling site. Within the
column, the accepted (light part) and the objected investigation numbers (shaded part)
are indicated. In column 1, the investigations aimed at demonstrating the hetero-
tropic bacteria (20 °C, 37 °C); in column 2, those of E. coli (coliform, faecal coliform,
E. coli 1.) bacteria are given; and in column 3, the number of other bacteriological
(clostridium, faecal streptococcus and in colomn 4 Salmonella) investigations are
shown.

The percentage of the objected samples is designated with a straight line.

On the basis of the statistical evaluation, it can be established that in 1977,
similarly to 1976, the most unfavourable water quality in the longitudinal section
of the Tisza was registered in the areas of Mindszent and Tiszasziget. But at the
sampling site of Tapé a change followed in the water quality of the Tisza.

The values of the bacteriological investigations, carried out at the sampling site
of Tapé in 1977, indicated a water quality of category III. For instance, the mean va-
lue of the coliform count/ml in 1977 was already 272, as opposed to 92/ml in the pre-
vious year.

As far as we know, there was no new introduction of a considerable quantity
of outlet water in the vicinity of the sampling site. It is probable that the deterioration
of water quality in the water of the Tisza at Tapé is a lasting result of the impound-
ment.

Table 1. Limiting values of the hygienic water qualification

Categories of water qualification

Bacterological parameters

‘ 1 11 11T v

Coliform count/ml |  0—10 10—100 100—1000 1000

Faecal coliform count/ml 0—1 1—10 10—100 100
Faecal streptococcus (Stanetz)

count/ml 0—1 1—10 10—100 100

Salmonella positivity percentage It can be demonstrated
in a lower quantity
than 33 p.c.

|

Streptococcus faecal count/ml ‘ 0 0—1 1—10 10
|
i

On the basis of the hygienic bacteriological investigations in 1977, we can estab-
lish that the water quality of the Tisza is polluted (category III) at every sampling site
in its longitudinal section in County Csongrad.

As the results of investigations in the past three years were most unfavourable at
two sampling sites of the longitudinal section of the Tisza, in 1978 we systematically
took water samples from the water of two channels, discharging into the Tisza at
Mindszent. And in the Hungarian—Jugoslav boundary section of the Tisza, we have
carried out cross-section investigations for ten months.

The Kurca is a channel of small water output, which collects the purified and
not-purified outlet water of the town Szentes and flows, together with the Koérogyér,
into the Tisza, at the left riverside (Fig. 1).

41



At the right bank of the Tisza, on the other hand, the Dongér Main Channel
and the Csukdasér, communicating with that, flow into the Tisza in the area of Mind-
szent. Their water quality is shown in a table (Table 2), compared with the water
quality of the Tisza at Mindszent.

Table 2. Mean values of the bacterial investigations in 1978

Mean values
Sampling site Coliform cgla'lt?cal Clostridium Water quality
iform
count/ml count/ml count/ml
‘Csukdsér Main Channel
Tomorkény 48.000 4142 90 v
strongly polluted
Dongér Main Channel
Baks 46.546 8087 326 v
strongly polluted
Kurca
Below the town Szentes 1236 146 89.3 v
strongly polluted
Tisza
Mindszent, riv. km 216 116.4 89.3 33.9 111
polluted

The results are speaking for themselves. The water quality of the Dongér Main
Channel at Baks, before discharging into the Tisza, is strongly polluted (category IV).
The mean value of the coliform count/ml was 46546, that of the faecal coliform
count/ml 8087. The value of the faecal streptococcus count reached 700/ml, and the
clostridium count the value 800/40 ml.

The water quality of the Kurca channel was somewhat more favourable but
similarly very polluted (category IV), on the basis of the investigated hygienic bacte-
riological parameters.

*

On the basis of the results of the hygienic bacteriological investigations into the
longitudinal section of the Tisza in County Csongrad in 1975—1978, the following
may comprehensively be established:

1) The hygienic water quality of the Tisza in the Tisza reaches of County Csong-
rad is polluted (category III).

2) The Tisza reaches at Mindszent (216. 2 riv. km) and Tiszasziget (162.5 riv. km)
are considerably loaded by the introduced not-purified outlet water.

3) The water quality of the Tisza at Tapé (176.5 riv. km) deteriorated one cate-
gory in the past two years, i.e., the water category, “polluted a little” became “polu-
ted”. The cause of this may be the putting into operation of the river barrage at
Torokbecse. The registration of this fact, however, demands still further investiga-
tions.

4) As it is known, the river barrages built and functioning in the Tisza so far,
have been constructed for the aims of water management and the economy of water-
supplies. At the same time, we have to reckon with with the fact that the microbiolo-
gical conditions of the river have been altered by the river barrages. Owing to im-
poundments, the river Tisza also becomes more and more a channel.

5) It is, therefore, required by the protection of water quality, the economy of
water quality and the water utilization demanding a more and increased hygienic
decision that the river Tisza should be protected from further pollutions.

42



References

ANDRIK, P.—TAKACS, S. (1975): A rakacai és a lazbérci viztarozo hatasa a tajegység vizeinek egész-
ségligyi bakteriologiai dllapotara (Effect of the Reservoir at Rakaca and Lazbérc on the hygienic
bacteriological state of the waters of the area). — Hidr. Kozl. 3, 114—117.

DEAK, Zs.—ScHIEFNER, K. (1975): Higiénés mikrobiologiai vizsgalatok a Tiszan és jelentGsebb mel-
Iékfolyodin (Hygienic microbiological investigations in the Tisza and major tributaries). — Hung.
Hyg. publ. of intineraly Congr. XIX, 220—228. Budapest.

DEAK, Zs. (1977): Bakterioldgiai vizsgalatok a Duna Rajka—Budapest kozotti szakaszan (Bacterio-
logical investigations in the Danube reaches between Rajka and Budapest). — Hidr. Kozl. 2,
79—82.

EsTOK, B.—ANDRIK, P. (1977): Bacteriological investigation of the Tisza in the stretch between
Cigand and Kiskore in 1975. Tiscia (Szeged) 72, 11—15.

EsTOK, B.—ANDRIK, P.—CsEpal, F. (1978): Higiénés bakteriologiai vizsgalatok a Tiszan 1974—1976
kozott (Hygienic bacteriological investigations in the Tisza between 1974—1976). — Hidr.
Kozl. 12, 568—571.

Ivoviz bakteriologiai vizsgalata (Bacteriological investigation into drinking-water). — MSz 22901—
71.

Modszertani utmutato a felszini vizek higiénés bakteriologiai vizsgalatdhoz. Orszagos Kozegészgés-
ugyi Intézet, Vizhigiénés Osztaly (Methodological Guide to the hygienic bacteriological investi-
gation into surface waters National Institute of Public Hygiene, Department of Water Hygiene).
Budapest, 1977.

Parp, Sz. (1961): Felszini vizeink mindsége (Quality of our surface waters). — Hidr. Kozl. 47, 188.

Papp, Sz. (1964): A Tisza felsé szakasza mellékfolyoinak vizmingsége (Water quality of the tribu-
taries of the Upper Tisza Reaches). — Hidr. Kozl. 6, 268—275.

Parp, Sz. (1965): Felszini vizeink mindsége (Quality of our surface waters). — Hidr. Kozl. 7, 30—36.

SIMADY, B. (1978): A Tiszavolgy vizgazdalkodasi rendszere. — Az eléadds elhangzott a Tiszakutatd
Munkacsoport értekezletén (Water management system of the Tisza valley. — The lecture was
delivered at the congress of the Tisza-Research Working Committee).

TAKACS, S.—ANDRIK, P. (1973): Salmonellak vizsgalata Borsod megye felszini vizeiben (Investigation
into Salminella in the surface waters of County Borsod). — Hidr. Kozl. 2, 62—65.

TAKAcs, S.—ANDRIK, P. (1974): Bakterioldgiai vizsgdlatok a Sajon és mellékvizein (Bacteriological
investigations into the Sajo and its tributaries). — Hidr. Kozl. 7, 21—26.

TakAcs, S.—ANDRIK, P. (1975): A Tisza mellékvizeinek bakteriologiai allapota (Bacteriological
state of tributaries of the Tisza). — Hidr. Kozl. 7, 326—328.

VETRO, J.—Kiss, M.—MINDszeNTY, L. (1966): Higiéniai vizsgalatok a Tisza szegedi szakaszan
(Hygienical investigations into the Tisza reaches at Szeged). — Hidr. Kozl. 7, 25—35.

Higiénés bakteriologiai vizsgalatok a Tisza Csongrad és Szeged kozotti szakaszan

HEeGepUs MARIA, FODRE ZSOFIA és ZSIGO MARGIT
Csongrad megyei Kozegészgésiigyi és Jarvanyligyi Allomds Szeged] B

Kivonat

S zerzGk a Tisza emlitett hossz-szelvényében végeztek vizsgalatokat a folyd higiénés bakteriolo-
giai mindségének, a szennyezettség tér- és iddbeli valtozdsanak a megallapitdsdra. Vizsgélataik a
Tisza Csongrad megyei hossz-szelvényében 1975—78 kozott 2700 analizis alkalmazdsaval 440 viz-
mintédra terjedtek ki. Megallapitdsaik sordn a vizsgalt higiénés bakteriologiai paraméterek valtozasat
mutattdk ki. Eszerint a Tisza higiénés vizminésége a Csongrdd megyei szakaszon 1975 és 1980 kozott
kedvezGtlen irdnyban valtozott. Igy a folyod ,kissé szennyezett” vizmindsége ,,szennyezett”-té valt.
Ramutattak, hogy a vizmindségvédelem és vizhasznositds megkdveteli, hogy a Tisza folyot a tovabbi
zennyezGdésektdl meg kell ovni.
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TNI'MEHBUYECKU-BAKTEPNOJIOT'NYECKHE
M CCIEAOBAHNS BOABI P. TUCA HA YUACTKE MEXOAY
YOHI'PAJIOM U CEI'EAOM

M. Xerepgrom—X. ®Poape—M. Xuro
CauuTapHO-3IHIeMuoIorYeckas cranms o0 Yonrpan, Cerex

Pesrome

ABTOpaMu NPOBEIEHO MCCIIENOBAaHNE BOABI PeKr THUCHI HA YKA3aHHOM YYaCTKE 10 OIIpeaese-
HUIO €€ TMIHEHWYECKU-OMOIOTHYECKOTO KayecTBa, a TAKXKE CTENCHH e€ 3arps3HEHHOCTH B PasHbix
NPOCTPAHCTBaxX M B pa3Hoe BpeMs. B xone uccnemoBanust B 1975—78 rr. mpomoasHOTro mpoduis
Tucer B 0611, Yonrpan 6su10 nposegeno 2700 anaimzos ¢ 440 o6pasuamu Bogsl. Kak mokasbBaroT
OIpe/eNeHus, B MCCIeIyeMbIX TMTHeHHYECKM-0aKTepHOIOTHYECKUX MapaMeTpax HaOIroJanmch u3-
MEHEHMsI. YCTaHOBJIEHO, YTO I'MIMEHHYECKOEe KayeCTBO BOABI HA yyacTke 061, Yonrpaxm ¢ 1975 mo
1980 m3MeHAIOCh B HEOMArONPUsATHOM HANpaBieHWH. VIMEBIIas paHee MECTO OLEHA KHECKOJBKO
3arpsA3HEHHAS» W3MEHMJIACh HA «3arPsA3HEHHYION.

ABTOpPBI yKa3bIBaIOT, YTO OXpPaHa KayecTBa BOXBI M €€ MCHOJIb30BaHUE TPEOyroT 00s3aTeib-
HOTO TpefoXpaHeHust THCHI OT NAlbHEWIIEro 3arpsi3HEHMs.

Sanitarno-bakterioloSka ispitivanja na deonici Tise Csongrad—Szeged

HEGEDUS MARIA, FODRE ZSOFIA 1 ZSIGO MARGIT
Zdravstvena i epidemioloska stanica Szeged

Abstrakt

Autori su na pomenutom uzduznom profilu Tise vrsili ispitivanja kvaliteta reke u odnosu na
sanitarno-bakterioloska svojstva kao i utvrdjivanje promena zagadjenosti u prostornoj i vremenskoj
funkciji. Na uzduznom profilu reke u Zupaniji Csongrad u toku 1975—78 izvrSeno je 2700 analiza iz
440 proba. Pri ovim ispitivanjima utvrdjivane su promene u odnosu na sanitarno-bakterioloske
parametre. Na osnovu toga je utvrdjeno da je u vremenu od 1975 i 1980 doslo do promene sanitarnoe
kvaliteta vode Tise u negativnom smislu na deonici Zupanije Csongrad. ,,Manja zagadjenost™ jg
postala ,,zagadjena”. Autori ukazuju da zastita kvaliteta vode i njeno koris¢enje zahtevaju sprecavanje
dalje zagadjivanje reke Tise.
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Tiscia (Szeged) Vol. XV, pp. 45—51 (1980)

WEITERE VERGLEICHENDE BEITRAGE ZUR KENNTNIS
LIMNOLOGISCHER VERHALTNISSE DER DONAU UND THEISS

ENIKG DOBLER und ANTAL SCHMIDT
Laboratorium fiir Wassergiitekontrolle, Baja
(Eingegangen am 18 November, 1979)

Auszug

Die Verfasser vergleichen einige wasserchemische und hydrobiologische Eigenschaften Ungarns
beider grossten Fliisse, der Donau und der Theiss. Die ersten vergleichenden Phytoplankton-Unter-
suchungen dieser Flisse machte UHERKOVICH 1966—1967. Er bearbeitete eigentlich die quantita-
tive und qualitative Zusammensetzung des Phytosestons der drei grossten Fliisse Ungarns und zwar
der Donau, Drau und Theiss (UHERKOVICH 1969). Die hier verdffentlichten Daten stammen aus
1976—1977.

Die anorganischen chemischen Eigenschaften des Wassers beider Fliisse sind sehr dhnlich, fast
gleich: relativ wenig geloster, anorganischer Stoff und Ca—Mg—HCO, als dominierende Ionen.

Die durchgefiihrten hydrobiologischen Untersuchungen zeigen dagegen wichtige Differenzen:
die Phytoplankton-Produktion ist in der Donau viel grosser (siehe: Algenzahl und Chlorophyll—A—
Maximalwerte) und die saprobiologischen Verhiltnisse — im Winterschlechter (siche: Pantle-Buck
Indizes).

Diese Erscheinungen zeigen eindeutig eine grossere Abwasser-Belastung der Donau.

Material und Methode

Die Wasserproben stammen aus der siidungarischen Strecke beider Flisse: Donau, bei Baja,
1479 Strom-km; Theiss, bei Szeged—T4apé, 177.5 Strom-km. Es sind dieselbe Plitz wo UHERKOVICH
seine Untersuchungen durchgefithrt hat, nur 10 Jahre spiter, 1976—1977 (UHERKOVICH 1969).

Wir haben immer Schopfproben bearbeitet: neben den wichtigsten wasserchemischen Messun-
gen (pH. Leitfahigkeit, Ionen — nach KGST-Methoden) machten wir die folgenden hydrobiologi-
schen Untersuchungen: qualitative und quantitative Zusammensetzung des Phytoplanktons,
Chlorophyll—A Messung (653, 666 und 760 nm), saprobiologische Qualifizierung (nach PANTLE-
Buck).

Nach FELFOLDY (1974) werden die Erscheinungen, die Eigenschaften de biologischen Wasser-
qualitit in vier Gruppen eingeordnet:

1. Halobitdt: die anorganischen chemischen Eigenschaften des Wassers, die Gegebenheit der
leblosen Umwelt (Ionen, geldste anorganische Stoffe).
2. Trofitat:  die Fruchtbarkeit des Wasser-Ekosystems, die Stirke der Primirproduktion.

3. Saprobitdt: die Stirke des Abbaues, die Féahigkeit des Wasser-Ekosystems um organische
Stoffe abzubauen.
Trofitdit und Saprobitdt sind zusammenhingende, aber gegensitzliche Eigen-
schaften des Wassers.

4. Toxicitat: die Fahigkeit des Wassers um Lebewesen zu vergiften oder ihre Lebenstatigkeit
zu vermindern.
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Ergebnisse und Diskussion

Charakterisierung des Donau- und Theisswassers aufgrund der obenangefiihrten
Sortierung:

1. Halobitdt: die anorganischen chemischen Eigenschaften des Wassers beider
Flisse sind sehr dhnlich. Es beweisen auch die folgenden Daten:

Donau Theiss
Leitfahigkeit 300—600 uS 250—500 uS
(Es bedeutet gleichzeitig eine geringere Menge des geldsten
Stoffinhaltes.)
Dominierende Ionen =~ Ca—Mg—HCO, Juni—Sept.: Ca—HCO,
(im ganzen Jahr) sonst: Ca—Mg—HCO,—SO,

2—3. Trofitdt und Saprobitiit

Donau

Die zwei Kurven, die die saprobiologischen und Trofitdtsverhéltnisse wider-
spiegeln, sind mehr oder minder gegensétzlich. (Diese zwei verschiedene Datenreihen
sind ihrer hydrobiologischen Informationsgehalte wegen — es bedeutet: sie zeigen
numerisch die gegensidtzlichen hydrobiologischen Erscheinungen, Prozesse — mog-
lich zu vergleichen. Die PANTLE-BUCK-Indizes widerspiegeln die saprobiologi-
schen Verhéltnisse und die Chlorophyll-A Werte den aktuellen Trophiezustand.}
Im Winter sind die saprobiologischen Erscheinungen im Vordergrund: es zeigt sich
durch die héheren Werte des PANTLE-BUCK-Indexes (S=3,00+0,20; Saprobitits-
zustand o-mesosaprob) und die niedrigen, stagnierenden Werte des Chlorophyll-A
Gehaltes. Abhéngig von den hydrologischen und meteorologischen Verhiltn issen aber
meistens im Mérz (oder im allgemeinen: wenn das Wassertemperatur auf 4—5°C steigt
und wenn die Zahl der Sonnenscheinigen Stunden monatlich die 100 Stunden erreicht)
steigert sich die Phytoplanktonproduktion, die Algenzahl aufs mehrfachige. Spiter
— also in der ganzen Vegetationsperiode — scheint es nur von der Wassermenge
(bzw. Geschwindigkeit, Triibung) abhéngig zu sein.

Die saprobiologischen Daten zeigen auch eine Verdnderung der Wassergiite:
die saprobiologische Kurve erstarrt sich in den Friihlingsmonaten (S=2,50) infolge
der Massenproduktion von Stephanodiscus hantzschii GRUN. (Bacillariophyceae).
Es bedeutet, dass nicht die saprobiologischen Probleme, sondern Trofitdtsprobleme
im Vordergrund sind. Und es ist in der ganzen Vegetationsperiode dhnlich (S=2,30+
0,20).

Die Bedeutung der Wasserfithrung zeigt sich 1976—1977 gut, weil in diesen
Jahren die Abflussverhiltnisse gegensitzlich waren:

Im Frithjahr und Herbst 1976 war die Donau ziemlich niedrig (Q: weniger, als
2000 m3/Sec) und so zeigt die Chlorophyllkurve mit zwei Gipfelpunkten in klas-
sischem Format die Massenhaften Frithjahrs- und Herbstproduktionen von
Centrales-Kieselalgen. In diesem Jahr war die Proportion der eutrophierten
und eu- polytrophierten Zustdnde: 60,6%. Dagegen 1977 war die Donau schon
im Februar, im ganzen Frihjahr und spater auch im August ziemlich hoch
(Q: iber 3000 m®/Sec). Es widerspiegelte sich natiirlich im quantitativen Rhythmus
des Phytoplanktons. Alle Frithjahrswerte von Chlorophyll-A waren unter 70
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mg/m? und nur dreimal im ganzen Jahr (Juli, Sept., Okt.) haben wir Chlorophyll-
A iiber 100 mg/m?® gemessen.

In der Zusammensetzung des Phytoplanktons dominieren die Centrales-Kiesel-
algen und fast immer Stephanodiscus hantzschii. Weitere massenhaft vorkommende
Centrales-Arten waren noch: Melosira binderana KUtz., Stephanodiscus subsalsus
(CLevE-EULER) HUST., Stephanodiscus hantzschii GRUN. var. pusillus GRUN. Weitere
Centrales-Arten (Cyclotella meneghiniana KUTz., Stephanodiscus astraea (EHR.)
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‘GRUN., Melosira islandica O. MULL. ssp. helvetica O. MULL.), einige Pennales-Arten
(Asterionella formosa HASS., Diatoma elongatum (LYNGB.)AG., Diatoma vulgare
Bory, Navicula gracilis EBR., Navicula viridula KUTz., Nitzschia acicularis W. SM.,
Synedra acus KUTZ., Synedra ulna (N1tzscH) EHR.) und die Chlorococcalen (Scene-
desmus spp., Ankistrodesmus spp., Dictyosphaerium spp., Actinastrum hantzschii
LAGERH.) sind immer nur subdominierende Mitglieder des Phytoplanktons.

Ein Vergleich zu UnerkovicH’ Daten zeigt eine mehrfachige Steigerung
{cca. 10X) der Algenzahl und der qualitative Aspekt zeigt auch eine Verdnderung:
zur Zeit mehr Stephanodiscus statt Cyclotella.

Theiss

Die saprobiologischen Untersuchungen zeigen nichts besonderes: die PANTLE-
BUCK-Indizes sind im ganzen Jahr unter S=2,50 (Saprobitédtszustand: - bis off-
mesosaprob). Dass diese Werte auch im Winter so giinstig sind, ist ein wichtiger Hin-
weis, dass dieser Fluss mit Abwasser weniger belastet ist, als die Donau.

Die Chlorophyllkurve zeigt 1976 kein Friithjahr-Herbst-Rhythmus. 1977ist es
moglich zwei Gipfelpunkte (Chlorophyll-A: 15—20 mg/m?®) zu erkennen. Diese
relativ reichlichen Phytoplankton Gesellschaften kénnen auch bei Niedrigwasserpe-
rioden (Q=300 m?/Sec) und auch bei Mittelwasserabfliisse (Q=1700 m3/Sec) vor-
kommen. Im allgemeinen: die Phytoplanktonproduktion der Theiss ist viel geringer,
als bei der Donau. Trophiezustand der Theiss: mesotroph, bis meso-eutroph (vrgl. mit
FELFOLDYs Sortierung!). Die qualitative Zusammensetzung des Phytoplanktons
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Abb. 3

verdndert sich jede Jahreszeit. Im Winter sind in erster Linie Pennales-Kieselalgen
zu finden (Diatoma vulgare Bory, Diatoma anceps (EHR. KIRCH., Achnanthes minu-
tissima KUtz., Asterionella formosa HAss. Asterionella gracillima (HANTZSCH)HEIB.,
Gomphonema olivaceum (LYNGB.)KUTz., Navicula cryptocephala Kitz., Navicula
gregaria DONK., Nitzschia dissipata (KUTZ.)GRUN., Nitzschia linearis W.SM., Nitzschia
palea (KUtz.)W.SM., Synedra ulna (N1TscH) EHR.). Die wichtigsten Centrales-Arten

48



dieser Zeit: Stephanodiscus hantzschii GRUN., Stephanodiscus hantzschii var. pusillus
GRUN., Melosira granulata (EHR.) RALFs var. angustissima (O. MULL.) HusT.

Im Frithjahr erhéhert sich die Zahl dieser Algen und mit weiteren Algen aus
verschiedenen taxonomischen Gruppen wird das Planktonbild abwechslungsreicher.
(Chrysophyceae: Chysococcus biporus SKUIA, Chrysococcus rufescens KLEBS; Volvo-
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cales: Pteromonas spp., Chlamydomonas cingulata PASCH., Chlamydomonas ehren-
bergii GOrROz.; Chlorococcales: Ankistrodesmus spp., Dictyosphaerium ehrenbergianum
NAG., Euglenophyta: Trachelomonas hispida (PERTY) STEIN, Trachelomonas volvocina
EHR.).

Im Sommer (Aug.) und Herbst sind Melosira distans (EHR.) KiTz., Nitzschia
actinastroides (LemM) v. GOOR, Stephanodiscus subsalsus (CLEVE-EULER) HusT. die
dominierenden Mitglieder des Phytoplanktons.

*

1. Diese zusammengleichende Tabelle zeigt die Maximalwerte des Phyto-
planktons: ,
1966—1967 (nach UHERKOVICH 1969)  1976—77

Donau 6 479 000 Ind/1 98 400 000 Ind/1
Theiss 4170 000 Ind/1 22 700 000 Ind/1

2. Die beiliegenden Diagramme zeigen die jahreszeitlichen Verinderungen des
PANTLE-BUCK-Indexes und Chlorophyll-Inhaltes in Zusammenhang mit
dem Wasserlauf.

3. Ausser den zusammenfassenden Arbeiten aus den 60-er Jahren (SzEMES 1967. :
Donau und UHERKOVICH 1971.: Theiss) enthalten die folgenden Publikationen
aus den 70-er Jahren, meist qualitative Daten zur Kenntnis des Phytoplanktons
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der ungaraldndischen Donau- und Theiss-Strecke: HAMAR, — 1974. HORTO-
BAGYI 1974, 1975, 1979,. SCumiDT 1976, 1978, UHERKOVICH—SCHMIDT—
VORrOs 1975., TEVANNE, B. E. 1978.
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Tovabbi osszehasonlité adalékok a Duna és a Tisza
limnol6giai viszonyainak ismeretéhez

DOBLER LASZLONE és SCHMIDT A.
Als6 Tisza-vidéki Viziigyi Igazgatdsag Szeged;
Als6é Dunavdlgyi Viziigyi Igazgatosag Baja

Kivonat

Szerz6k Magyarorszag két legnagyobb folydjanak egyes vizkémiai és hidrobiologiai tulajdon-
sagait hasonlitottak dssze. A vizmintdk a Dunabol Bajandl (1479 folyam km) a Tiszabol Szegednél
(177,5 folym km) keriiltek begydjtésre. A két folyd vizének szervetlen kémiai tulajdonsdgai nagyon
hasonloak. Jellemzé a viszonylag kevés oldott 4svényi anyag és a Ca—Mg—HCO; ion-dominancia.
— Ezzel szemben a hidrobiolégiai vizsgalatok (mennyiségi és min8ségi fitoplankton-elemzés, kloro-
fill—A mérés) lényeges kiilonbséget mutatnak: a Duna fitoplankton produkcioja lényegesen nagyobb
&s a szaprobiologiai viszonyok (Pantle-Buck-index alapjan) télen rosszabbak. Ezek a jelenségek egy-
értelmiien a Duna nagyobb szennyviz telitettségére utalnak.
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HOBBIE CPABHUTEJIbHBIE JAHHBIE AJA N3YYEHUS
JIMMHOJIOTNYECKHUX VCJOBUM AVHAS U TUCHI

JI. Jo6nep—A. WImunpt

Boanoe Ynpasnenne Hipkuerncaiickux paiionos, Cerexn;
Bonunoe Ynpasnenue paitonos HuxuemyHaiickoit HU3MEHHOCTH, baiia

Pesrome

ABTOpaMH [POBEJEHO CPABHEHWE XMMUYECKMX UM T'HAPOOHOIOTHYCCKIX CBOMCTB BOMIBL IBYX
KpYNHEHImX pex Benrpuu. Bomuele o6pasusr Jynas Gbumi B3sTHI B paifone r. Baita (1479 p. xm), a
Tucer — B paitore r. Cerex (177,5 p. xM). HeopraHMueCKHXHMITYECKITE CBONCTBA BOABI OBYX DPeK
OYeHEL MONOOHBI. XapaKkTepHBIM SIBISETCS CPABHUTENHHO HEGONBIIOE COIEDIKAHME PacTBOPHMBIX
MUHCPATBHBIX BEIIECTB U JOMUHUPOBaHUWEC MOHOB Ca—Mg—HCO;. B TO e BpeMs Trmapodmo-
JIOTMYECKIEe aHaNu3bl (KONUYECTBEHHBI M KAYCCTBEHHbI aHamM3 (UTOIIAHKTOHOB, M3MEPEHUEe
xn0poduna—A) CBHACTENBCTBYIOT O 3HAYMTEIBHBIX PACXOMKICHHX (OUTOMTAHKTOHHAS TIPOXYK-
Lyst [IyHas 3HauMTenbHO GOJIblle, & Canpo- GUONOTHYECKHE YCIOBUS (Ha ocnoBe ummekca Pamtle-
Buck) 3umoit 31ech xyxe. DTH ABNEHMS IIPELCTABIAIOT SBHOE NIOATBEPIKACHUE OOJIBbIIEH 3arpss-
HEHHOCTH BOIbI JlyHas.

Dalji uporedni prilozi limnologkih svojstava Dunava i Tise

DoBLER LASZLONE i SCHMIDT A.
Vodna uprava donjeg toka Tise Szeged; Vodna uprava donjeg toka Dunava Baja

Abstrakt

Autori su uporedjivali pojedine hemijske i hidrobioloske osobine dve najveée reke Madjarske.
Probe su uzimane kod Baje iz Dunava (1479 re¢ni Km) i kod Szeged-a iz Tise (177,5 re¢ni Km).
Neorganska hemijska svojstva obe reke su veoma sli¢ne. Karakteristi¢na je relativno mala koli¢ina
rastvorenih minerala i dominacija Ca—Mg—HCO, iona. Nasuprot hidrobiologka ispitivanja (kvan-
titativna i kvalitativna analiza fitoplanktona i hlorofila A) dala su bitne razlike: Dunav daje sraz-
merno vecu fitoplanktonsku produkciju. Takodje su i saprobioloski odnosi (po indeksu Pantle-
Buck) zimi pogor$ani. Ove pojave jednosmisleno ukazuju na vedi stepen zagadjenosti Dunava.
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Tiscia (Szeged) Vol. XV, pp. 45—51 (1980)

WEITERE VERGLEICHENDE BEITRAGE ZUR KENNTNIS
LIMNOLOGISCHER VERHALTNISSE DER DONAU UND THEISS

ENIKG DOBLER und ANTAL SCHMIDT
Laboratorium fiir Wassergiitekontrolle, Baja
(Eingegangen am 18 November, 1979)

Auszug

Die Verfasser vergleichen einige wasserchemische und hydrobiologische Eigenschaften Ungarns
beider grossten Fliisse, der Donau und der Theiss. Die ersten vergleichenden Phytoplankton-Unter-
suchungen dieser Flisse machte UHERKOVICH 1966—1967. Er bearbeitete eigentlich die quantita-
tive und qualitative Zusammensetzung des Phytosestons der drei grossten Fliisse Ungarns und zwar
der Donau, Drau und Theiss (UHERKOVICH 1969). Die hier verdffentlichten Daten stammen aus
1976—1977.

Die anorganischen chemischen Eigenschaften des Wassers beider Fliisse sind sehr dhnlich, fast
gleich: relativ wenig geloster, anorganischer Stoff und Ca—Mg—HCO, als dominierende Ionen.

Die durchgefiihrten hydrobiologischen Untersuchungen zeigen dagegen wichtige Differenzen:
die Phytoplankton-Produktion ist in der Donau viel grosser (siehe: Algenzahl und Chlorophyll—A—
Maximalwerte) und die saprobiologischen Verhiltnisse — im Winterschlechter (siche: Pantle-Buck
Indizes).

Diese Erscheinungen zeigen eindeutig eine grossere Abwasser-Belastung der Donau.

Material und Methode

Die Wasserproben stammen aus der siidungarischen Strecke beider Flisse: Donau, bei Baja,
1479 Strom-km; Theiss, bei Szeged—T4apé, 177.5 Strom-km. Es sind dieselbe Plitz wo UHERKOVICH
seine Untersuchungen durchgefithrt hat, nur 10 Jahre spiter, 1976—1977 (UHERKOVICH 1969).

Wir haben immer Schopfproben bearbeitet: neben den wichtigsten wasserchemischen Messun-
gen (pH. Leitfahigkeit, Ionen — nach KGST-Methoden) machten wir die folgenden hydrobiologi-
schen Untersuchungen: qualitative und quantitative Zusammensetzung des Phytoplanktons,
Chlorophyll—A Messung (653, 666 und 760 nm), saprobiologische Qualifizierung (nach PANTLE-
Buck).

Nach FELFOLDY (1974) werden die Erscheinungen, die Eigenschaften de biologischen Wasser-
qualitit in vier Gruppen eingeordnet:

1. Halobitdt: die anorganischen chemischen Eigenschaften des Wassers, die Gegebenheit der
leblosen Umwelt (Ionen, geldste anorganische Stoffe).
2. Trofitat:  die Fruchtbarkeit des Wasser-Ekosystems, die Stirke der Primirproduktion.

3. Saprobitdt: die Stirke des Abbaues, die Féahigkeit des Wasser-Ekosystems um organische
Stoffe abzubauen.
Trofitdit und Saprobitdt sind zusammenhingende, aber gegensitzliche Eigen-
schaften des Wassers.

4. Toxicitat: die Fahigkeit des Wassers um Lebewesen zu vergiften oder ihre Lebenstatigkeit
zu vermindern.
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Ergebnisse und Diskussion

Charakterisierung des Donau- und Theisswassers aufgrund der obenangefiihrten
Sortierung:

1. Halobitdt: die anorganischen chemischen Eigenschaften des Wassers beider
Flisse sind sehr dhnlich. Es beweisen auch die folgenden Daten:

Donau Theiss
Leitfahigkeit 300—600 uS 250—500 uS
(Es bedeutet gleichzeitig eine geringere Menge des geldsten
Stoffinhaltes.)
Dominierende Ionen =~ Ca—Mg—HCO, Juni—Sept.: Ca—HCO,
(im ganzen Jahr) sonst: Ca—Mg—HCO,—SO,

2—3. Trofitdt und Saprobitiit

Donau

Die zwei Kurven, die die saprobiologischen und Trofitdtsverhéltnisse wider-
spiegeln, sind mehr oder minder gegensétzlich. (Diese zwei verschiedene Datenreihen
sind ihrer hydrobiologischen Informationsgehalte wegen — es bedeutet: sie zeigen
numerisch die gegensidtzlichen hydrobiologischen Erscheinungen, Prozesse — mog-
lich zu vergleichen. Die PANTLE-BUCK-Indizes widerspiegeln die saprobiologi-
schen Verhéltnisse und die Chlorophyll-A Werte den aktuellen Trophiezustand.}
Im Winter sind die saprobiologischen Erscheinungen im Vordergrund: es zeigt sich
durch die héheren Werte des PANTLE-BUCK-Indexes (S=3,00+0,20; Saprobitits-
zustand o-mesosaprob) und die niedrigen, stagnierenden Werte des Chlorophyll-A
Gehaltes. Abhéngig von den hydrologischen und meteorologischen Verhiltn issen aber
meistens im Mérz (oder im allgemeinen: wenn das Wassertemperatur auf 4—5°C steigt
und wenn die Zahl der Sonnenscheinigen Stunden monatlich die 100 Stunden erreicht)
steigert sich die Phytoplanktonproduktion, die Algenzahl aufs mehrfachige. Spiter
— also in der ganzen Vegetationsperiode — scheint es nur von der Wassermenge
(bzw. Geschwindigkeit, Triibung) abhéngig zu sein.

Die saprobiologischen Daten zeigen auch eine Verdnderung der Wassergiite:
die saprobiologische Kurve erstarrt sich in den Friihlingsmonaten (S=2,50) infolge
der Massenproduktion von Stephanodiscus hantzschii GRUN. (Bacillariophyceae).
Es bedeutet, dass nicht die saprobiologischen Probleme, sondern Trofitdtsprobleme
im Vordergrund sind. Und es ist in der ganzen Vegetationsperiode dhnlich (S=2,30+
0,20).

Die Bedeutung der Wasserfithrung zeigt sich 1976—1977 gut, weil in diesen
Jahren die Abflussverhiltnisse gegensitzlich waren:

Im Frithjahr und Herbst 1976 war die Donau ziemlich niedrig (Q: weniger, als
2000 m3/Sec) und so zeigt die Chlorophyllkurve mit zwei Gipfelpunkten in klas-
sischem Format die Massenhaften Frithjahrs- und Herbstproduktionen von
Centrales-Kieselalgen. In diesem Jahr war die Proportion der eutrophierten
und eu- polytrophierten Zustdnde: 60,6%. Dagegen 1977 war die Donau schon
im Februar, im ganzen Frihjahr und spater auch im August ziemlich hoch
(Q: iber 3000 m®/Sec). Es widerspiegelte sich natiirlich im quantitativen Rhythmus
des Phytoplanktons. Alle Frithjahrswerte von Chlorophyll-A waren unter 70
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mg/m? und nur dreimal im ganzen Jahr (Juli, Sept., Okt.) haben wir Chlorophyll-
A iiber 100 mg/m?® gemessen.

In der Zusammensetzung des Phytoplanktons dominieren die Centrales-Kiesel-
algen und fast immer Stephanodiscus hantzschii. Weitere massenhaft vorkommende
Centrales-Arten waren noch: Melosira binderana KUtz., Stephanodiscus subsalsus
(CLevE-EULER) HUST., Stephanodiscus hantzschii GRUN. var. pusillus GRUN. Weitere
Centrales-Arten (Cyclotella meneghiniana KUTz., Stephanodiscus astraea (EHR.)

' DONAU , BAJA, 1479 Strom-km
; 1976

Saprobitat : S = e —
Klorophill-A (mg/m?¥)= ————

I

1

'

!

I

5000m%s !
I

|
|
1
|
|
1
1
1
1
|
!

5 N ik

100mg/m
100mg/m

3000m%

DONAU, BAJA, 1479 Strom —km
1977

47



‘GRUN., Melosira islandica O. MULL. ssp. helvetica O. MULL.), einige Pennales-Arten
(Asterionella formosa HASS., Diatoma elongatum (LYNGB.)AG., Diatoma vulgare
Bory, Navicula gracilis EBR., Navicula viridula KUTz., Nitzschia acicularis W. SM.,
Synedra acus KUTZ., Synedra ulna (N1tzscH) EHR.) und die Chlorococcalen (Scene-
desmus spp., Ankistrodesmus spp., Dictyosphaerium spp., Actinastrum hantzschii
LAGERH.) sind immer nur subdominierende Mitglieder des Phytoplanktons.

Ein Vergleich zu UnerkovicH’ Daten zeigt eine mehrfachige Steigerung
{cca. 10X) der Algenzahl und der qualitative Aspekt zeigt auch eine Verdnderung:
zur Zeit mehr Stephanodiscus statt Cyclotella.

Theiss

Die saprobiologischen Untersuchungen zeigen nichts besonderes: die PANTLE-
BUCK-Indizes sind im ganzen Jahr unter S=2,50 (Saprobitédtszustand: - bis off-
mesosaprob). Dass diese Werte auch im Winter so giinstig sind, ist ein wichtiger Hin-
weis, dass dieser Fluss mit Abwasser weniger belastet ist, als die Donau.

Die Chlorophyllkurve zeigt 1976 kein Friithjahr-Herbst-Rhythmus. 1977ist es
moglich zwei Gipfelpunkte (Chlorophyll-A: 15—20 mg/m?®) zu erkennen. Diese
relativ reichlichen Phytoplankton Gesellschaften kénnen auch bei Niedrigwasserpe-
rioden (Q=300 m?/Sec) und auch bei Mittelwasserabfliisse (Q=1700 m3/Sec) vor-
kommen. Im allgemeinen: die Phytoplanktonproduktion der Theiss ist viel geringer,
als bei der Donau. Trophiezustand der Theiss: mesotroph, bis meso-eutroph (vrgl. mit
FELFOLDYs Sortierung!). Die qualitative Zusammensetzung des Phytoplanktons
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verdndert sich jede Jahreszeit. Im Winter sind in erster Linie Pennales-Kieselalgen
zu finden (Diatoma vulgare Bory, Diatoma anceps (EHR. KIRCH., Achnanthes minu-
tissima KUtz., Asterionella formosa HAss. Asterionella gracillima (HANTZSCH)HEIB.,
Gomphonema olivaceum (LYNGB.)KUTz., Navicula cryptocephala Kitz., Navicula
gregaria DONK., Nitzschia dissipata (KUTZ.)GRUN., Nitzschia linearis W.SM., Nitzschia
palea (KUtz.)W.SM., Synedra ulna (N1TscH) EHR.). Die wichtigsten Centrales-Arten
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dieser Zeit: Stephanodiscus hantzschii GRUN., Stephanodiscus hantzschii var. pusillus
GRUN., Melosira granulata (EHR.) RALFs var. angustissima (O. MULL.) HusT.

Im Frithjahr erhéhert sich die Zahl dieser Algen und mit weiteren Algen aus
verschiedenen taxonomischen Gruppen wird das Planktonbild abwechslungsreicher.
(Chrysophyceae: Chysococcus biporus SKUIA, Chrysococcus rufescens KLEBS; Volvo-
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cales: Pteromonas spp., Chlamydomonas cingulata PASCH., Chlamydomonas ehren-
bergii GOrROz.; Chlorococcales: Ankistrodesmus spp., Dictyosphaerium ehrenbergianum
NAG., Euglenophyta: Trachelomonas hispida (PERTY) STEIN, Trachelomonas volvocina
EHR.).

Im Sommer (Aug.) und Herbst sind Melosira distans (EHR.) KiTz., Nitzschia
actinastroides (LemM) v. GOOR, Stephanodiscus subsalsus (CLEVE-EULER) HusT. die
dominierenden Mitglieder des Phytoplanktons.

*

1. Diese zusammengleichende Tabelle zeigt die Maximalwerte des Phyto-
planktons: ,
1966—1967 (nach UHERKOVICH 1969)  1976—77

Donau 6 479 000 Ind/1 98 400 000 Ind/1
Theiss 4170 000 Ind/1 22 700 000 Ind/1

2. Die beiliegenden Diagramme zeigen die jahreszeitlichen Verinderungen des
PANTLE-BUCK-Indexes und Chlorophyll-Inhaltes in Zusammenhang mit
dem Wasserlauf.

3. Ausser den zusammenfassenden Arbeiten aus den 60-er Jahren (SzEMES 1967. :
Donau und UHERKOVICH 1971.: Theiss) enthalten die folgenden Publikationen
aus den 70-er Jahren, meist qualitative Daten zur Kenntnis des Phytoplanktons
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der ungaraldndischen Donau- und Theiss-Strecke: HAMAR, — 1974. HORTO-
BAGYI 1974, 1975, 1979,. SCumiDT 1976, 1978, UHERKOVICH—SCHMIDT—
VORrOs 1975., TEVANNE, B. E. 1978.
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Tovabbi osszehasonlité adalékok a Duna és a Tisza
limnol6giai viszonyainak ismeretéhez

DOBLER LASZLONE és SCHMIDT A.
Als6 Tisza-vidéki Viziigyi Igazgatdsag Szeged;
Als6é Dunavdlgyi Viziigyi Igazgatosag Baja

Kivonat

Szerz6k Magyarorszag két legnagyobb folydjanak egyes vizkémiai és hidrobiologiai tulajdon-
sagait hasonlitottak dssze. A vizmintdk a Dunabol Bajandl (1479 folyam km) a Tiszabol Szegednél
(177,5 folym km) keriiltek begydjtésre. A két folyd vizének szervetlen kémiai tulajdonsdgai nagyon
hasonloak. Jellemzé a viszonylag kevés oldott 4svényi anyag és a Ca—Mg—HCO; ion-dominancia.
— Ezzel szemben a hidrobiolégiai vizsgalatok (mennyiségi és min8ségi fitoplankton-elemzés, kloro-
fill—A mérés) lényeges kiilonbséget mutatnak: a Duna fitoplankton produkcioja lényegesen nagyobb
&s a szaprobiologiai viszonyok (Pantle-Buck-index alapjan) télen rosszabbak. Ezek a jelenségek egy-
értelmiien a Duna nagyobb szennyviz telitettségére utalnak.
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HOBBIE CPABHUTEJIbHBIE JAHHBIE AJA N3YYEHUS
JIMMHOJIOTNYECKHUX VCJOBUM AVHAS U TUCHI

JI. Jo6nep—A. WImunpt

Boanoe Ynpasnenne Hipkuerncaiickux paiionos, Cerexn;
Bonunoe Ynpasnenue paitonos HuxuemyHaiickoit HU3MEHHOCTH, baiia

Pesrome

ABTOpaMH [POBEJEHO CPABHEHWE XMMUYECKMX UM T'HAPOOHOIOTHYCCKIX CBOMCTB BOMIBL IBYX
KpYNHEHImX pex Benrpuu. Bomuele o6pasusr Jynas Gbumi B3sTHI B paifone r. Baita (1479 p. xm), a
Tucer — B paitore r. Cerex (177,5 p. xM). HeopraHMueCKHXHMITYECKITE CBONCTBA BOABI OBYX DPeK
OYeHEL MONOOHBI. XapaKkTepHBIM SIBISETCS CPABHUTENHHO HEGONBIIOE COIEDIKAHME PacTBOPHMBIX
MUHCPATBHBIX BEIIECTB U JOMUHUPOBaHUWEC MOHOB Ca—Mg—HCO;. B TO e BpeMs Trmapodmo-
JIOTMYECKIEe aHaNu3bl (KONUYECTBEHHBI M KAYCCTBEHHbI aHamM3 (UTOIIAHKTOHOB, M3MEPEHUEe
xn0poduna—A) CBHACTENBCTBYIOT O 3HAYMTEIBHBIX PACXOMKICHHX (OUTOMTAHKTOHHAS TIPOXYK-
Lyst [IyHas 3HauMTenbHO GOJIblle, & Canpo- GUONOTHYECKHE YCIOBUS (Ha ocnoBe ummekca Pamtle-
Buck) 3umoit 31ech xyxe. DTH ABNEHMS IIPELCTABIAIOT SBHOE NIOATBEPIKACHUE OOJIBbIIEH 3arpss-
HEHHOCTH BOIbI JlyHas.

Dalji uporedni prilozi limnologkih svojstava Dunava i Tise

DoBLER LASZLONE i SCHMIDT A.
Vodna uprava donjeg toka Tise Szeged; Vodna uprava donjeg toka Dunava Baja

Abstrakt

Autori su uporedjivali pojedine hemijske i hidrobioloske osobine dve najveée reke Madjarske.
Probe su uzimane kod Baje iz Dunava (1479 re¢ni Km) i kod Szeged-a iz Tise (177,5 re¢ni Km).
Neorganska hemijska svojstva obe reke su veoma sli¢ne. Karakteristi¢na je relativno mala koli¢ina
rastvorenih minerala i dominacija Ca—Mg—HCO, iona. Nasuprot hidrobiologka ispitivanja (kvan-
titativna i kvalitativna analiza fitoplanktona i hlorofila A) dala su bitne razlike: Dunav daje sraz-
merno vecu fitoplanktonsku produkciju. Takodje su i saprobioloski odnosi (po indeksu Pantle-
Buck) zimi pogor$ani. Ove pojave jednosmisleno ukazuju na vedi stepen zagadjenosti Dunava.
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THE ROTATORIA FAUNA OF THE FLOOD-PLAIN
OF THE BODROG AT SAROSPATAK

I. BANCsI
(Received 30, September, 1976)

Abstract

It is an indispensable part of becoming acquainted with a river, to study also its tributaries and
the water areas (stagnant water, dead arms, borrowing pits), getting into a seasonal connection with
it. The fauna-composition of the Bodrog, and through that the composition of the Tisza fauna, as
well, are considerably influenced by the rich Rotatoria fauna of the Bodrog-flood-plain in the period
of floods. In springtime, we have to reckon with the planktonic species, in Autumn with the meta-
phytic species getting into.

Introduction

In the course of investigating the Rotatoria fauna of the Tisza systematically,
in respect of both the qualitative and the quantitative data, the effect of the tributaries
and from time to time that of their flood-plain, too, can be observed well. The
investigation of the tributaries and of the surfaces of the flood-plain belongs closely
to studying the Tisza. Valuable investigations were carried out in several areas of the
water system. The Rotatoria of the dead-arms of the Tisza are known on the basis of
Mrs. Székely’s (1954) and Megyeri’s works (1961), the fauna of the borrowing pits,
on that of Varga’s works (1928 to 1930). The results of the investigations of tributaries
were published by MEGYERI (1972). From among the dead-arms of tributaries, we
have some data only on two dead-arms of the Ko6rds (VARGA 1931). The investiga-
tion of the dead-arms and borrowing pits of the Bodrog was carried out by me In
1967—1970. On the oxygen-carbon-dioxide circulation, water-chemical conditions,
floristic and faunistic studies of the water-surfaces investigated, a few earlier publica-
tions (DEvar et al. 1969—1970, DEvAI et al. 1971, DEvAI et al. 1972—1973) were
giving some informations. Apart from the faunistic elaboration, I was striving to
complete my work more and more with aetiological and ecological observations, as
well.

Materials and Methods

My investigations were performed in the flood-plain of the Bodrog at Sarospatak—Végardd,
between 1967 and 1970. The dead-arm of the Bodrog, the rivulet Fiizes-ér, and the borrowing pits
along the four dams were investigated systematically.

The Bodrog dead-arm (Paptava) was separated in the time of the regulations, in the years 1860
to 1870. The depth of water is on average 1.5 to 2 m (max. 3 m), breadth is between 80 to 100 m. The
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riverside zone, after a narrow, shallow strip suddenly deepens. The water is of b-limno-Ca-HCO,
type, its pH is 7.05—8.30, the total saline content was between 190—250 mg/l. In the place of the
investigation, a 25 to 30 m broad saligot stand ( Trapetum natantis MULLER-GORsS ) of 70 to per cent
cover extended. An open-water surface can only be found in the middle, 8 to 10 m broad, streak of
the dead-arm. In addition to the predominant saligot, there occurred the rough pool-weed (Cerato-
phyllum demersum L.), and water-soldier (Stratiotes aloides L.).

The rivulet Fiizes-ér was, in the time of the investigations, the remainder of an ancient canal
filled in, and being here and there swampy. In an about 0.8 ha area, the water depth is generally 0.6
to 15 m, but in a small part of the area there occurs a depth of 3.5 to 4.0, as well. The Flizes-ér is
connected with the dead-arm of the Bodrog by a narrow canal. The water is here of b-limno-Ca-HCO,
type, pH 6.5—38 1, total saline content 195—245 mg/l. The extremely rich reed-grass and uliginal ve-
getation growing here enables the Rotatoria fauna of the various plant-stands to be investigated.

The characteristic associations were the water-soldier hair-weed (Hydrochari-Stratiotetum
LANGENDOCK (WESTHOFF), the saligot (7Trapetum natantis MULLER-GORS) and the association of the
reed-grass and water-spike (Polygono-Potametum natantis S00). Among the assocations mentioned
there were also mingled sporadically some elements of bladder-wort and duckweed (Lemno-Utricula-
rietum S00), as well as of water-fern (Salvinio-Spirodeletumn So0). At the northern fringe a thinly-
scattered stand was formed by the great bulrush (Schoenoplectus lacustris PALLA). In the shallow
marshy areas the marshy bulrush (Eleocharis palustris L. & f Scn.), the arrow-head (Sagittaria sagitti-
folia L.), and the “flower”-bulrush (Butomus unbellatus L.) were the stand-formers. (I am giving here
the characterization of the macrovegetation by using Gy. Dévai’s paper of 1972).

The brownish water of the four borrowing pits investigated and independent of one another
was, similarly to the former ones, of b-limno-Ca-HCO; type. The muddy bottom of the borrowing
pits was thickly covered by leaves fallen from the trees of the protective forest.

For investigating the Rotatoria fauna of the Bodrog dead-arm and the Fiizes-ér, we have
collected some samples from the physiognomically different parts of both areas. From the borrowing
pits, there was only dipped out one sample on every occasion.

From the Bodrog dead-arm, the samples were collected out of seven places: at the riverside
(A/1), at the open-water fringe with saligut 20 cm below the surface (B/1), at the vicinity of the
bottom (B/2), at the middle of the open water from the surface (C/1), at the middle region of water
(C/2), and near the bottom (C/3).

From the Flizes-ér, our samples were collected on occasions out of eleven places of different
vegetation. Eight sampling sites (1, 2, 3, 4, 5, 6, 7, 8) were in places of different vegetations, while
three of them (9/1, 9/2, 9/3) were in the layers of different depth (surface, middle, bottom) of the
medial, open-water area of the Flizes-ér.

Our investigations began in the Summer of 1967. The first time only investigations of gathering
information were carried out in order to establish how far the area is suitable for a systematical
recording series. In 1968, on the basis of samples collected from the sampling sites appointed of the
Bodrog dead-arm, the migration of the Rotatoria fauna in the part of the day was investigated at two
dates differring in their meteorological conditions (from June 30 to July 1, and from July 6 to 7).
For following the supposed vertical migration, we took samples in every six hours (02°—08%, 14%,
20, 02%°), The systematical investigation of the Bodrog dead-arm and the Fiizes-ér started in 1969
(IV.26, V.10, V1.23, VIIL.25, VIII.19., IX. 10), and was completed in 1970 (I11.14). The fauna of the
borrowing pits was studied on the basis of the samples taken on the days VI.22, 1969, III.4, V.5,
VI.23, and VIIL.28.

For quantitative investigations, the filtrate of 5 I water filtered through a 53 p mesh net of 25
I/A quality was used. The living samples were systematically investigated, as well. Fixation took
place with 37 per cent formalin. For studying living animals, Lidocain solution was used.

Taxons are denominated according to M. Voigt’s taxonomical handbook.

Rotatoria fauna of the water mater surfaces of the flood-plain

The enumeration of the species found in the course of investigations is contained
in a comprehensive paper dealing with the water surfaces of the flood-plain (DEvAr
et al. 1972, 1973). In the following I am treating of the species occurring in a higher
individual density and being remarkable in ecological respect. At characterizing the
species, I am dwelling on the data of their occurrence in this country and the
comments of ecological reference by other authors, as well.
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Anuraeopsis fissa (GOSSE)

It is regarded as ineuplanktonic, “warm-stenothermous” animal (VARGA
1945), but it was occasionally collected from water-weeds, as well (VARGA
1945). In the waters of this country it is ubiquitous; in the dead-arms (MEGYERI
1965), in minor standing waters (MEGYERI 1965), and the waters of bogs (MEGYERI
1969) it occursa like.

In the dead-water Paptava it was found in sampling places C/3, resp. C/2, on
July 21 and August 19, 1969. In the borrowing pits it was not found.

It was collected from all the sampling sites of the Fiizes-ér. In sites 5, 7, and 8,
the multiplication rhytm of the species was showing some similarity to those observed
in he open water (9), while in the other sampling sites it was different from these.
Its multiplication maximum — that took place in September, at 13 °C water tempera-
ture — it was most express in open water.

It was supposedly a result of the mass production at site 9 that, later on, it
appeared as a dominant species in every sampling place in the midst of plants (except
for site 5).

Its mass occurrence in Autumn in the Flizes-ér and its rapid early-spring multipli-
cation observed in the borrowing pits at Sosté (in April, at 14 °C water temperature)
(Bancsrt 1970), then its disappearance, as well as its presence observed in the Paptava
at deep summer sampling sites are showing a good accord with the statement of
PEILER (1961) and VARGA—DUDICH (1939) that in the summer month it occurs in the
deeper layers of the water. From this the conclusion can be drawn that Anuraeopsis
fissa is not expressly a summer “warm-stenothermic” species but a planktonic orga-
nism preferring the colder waters of about 13 °C temperature, found in the spring and
autumn months.

Ascomorpha saltans Bartsch

A species widely distributed in the plankton of smaller or larger waters, found
occasionally in algal coatings (VoiGT 1956). It is rare in faunas, known only
from a few places (VARGA 1941). It was found in the stagnant water of the Bodrog,
on June 30 — July 1, 1968 in a low individual number but only July 6—7 1968 in large
numbers, in a water of nearly 25 °C temperature. Taking this into consideration,
we have to designate the temperature limits of the presence of the species in 2.3 to
25 °C, instead of the 2.3 to 19.4 °C, measured by FINDENEGG (1953).

In the Fiizes-ér, on May 10, 1969, a considerable number of them were found at
sampling sites 5 and 8. The later disappearance of the species is probably caused by
the expansion of the reed-grass vegetation submerged.

Aspanchna priodonta GOSSE

It is a frequent member of the plankton of smaller or larger standing waters
(VoiGT 1956), being present in large numbers from time to time. In our waters —
in dead-arms, fish-ponds, saline waters (DAaDAY 1891, 1892, 1894, 1896, KERTESZ 1894,
MEGYERI 1960, 1961, VARGA 1932, 1945) — it is generally present. It is a eurythermous
(VARGA 1938; FINDENEGG 1953), eurytopic species (AURICH 1933), present in the
course of the whole year. In the course of our samplings, it proved to be one of the
dominant plankton-organisms of the Paptava and Fiizes-ér.

On June 30 and July 1, 1968, in the stagnant water — supposedly owing to the
unfavourable weather conditions — it was only present in a quite low individual
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number. On July 6—7, however, we have already collected it in a more than twenty-
fold amount, as compared to the previous occasion. The extremely intensive repro-
ductivity of Asplanchna priodonta is proved by the quick change in its endividual
number.

It was found in the course of our samplings in 1969 almost on every occasion,
primarily in the plankton, but — taking into consideration its size and predacity,
too — mainly in the spring months, it is a considerable member of the metaphyton,
as well. Its presence in the early-spring plant-covered places does not preclude our
establishment, achieved by reason of our observations in the standing water, as the
macrovegetation is in that time (April, May) still very undeveloped.

Two maxima of its reproductive cycle were observed; the one of these in May
(at 18.4 °C water-temperature in the standing water, resp. 19 °C in the Fiizes-ér);
and another in July (at 20 °C, resp. 20.2 °C water temperature). The temperature va-
lues measured by us agree well enough with the data of B. Pejler (1961) who had ob-
served the reproductive maxima of the species in month VI at 15 °C, and in month
VIII at 20 °C water temperature. It is obvious that a mass production of the species is
primarily depending not on the season but on water temperature.

Brachionus angularis GOSSE

Itis a frequent species in our shallow waters, often being present in large numbers
(VARGA—DubIcH 1939). It is primarily a dweller of free banks (DADAY 1891) but
is also to be found in midst of water-plants (DADAY 1891), in the plankton of standing
waters (MEGYERI 1965), and in river-waters (GAL 1963).

In 1968, there were found only a few individuals. In 1969, on the other hand,
a large enough number of theirs could be collected in the Paptava during the whole
year, in the Fiizes-ér in the spring months.

In the stagnant water of the Bodrog, two reproductive maxima were observed:
one of them in Spring and the other in Autumn what agrees with M. Voigt’s statement
(1956) well. On the intensity of species propagation the presence of some algal species
(Chlorella, Chlamidomonas) has a positive, while that of others (Synura) a negativ
influence (PourioT 1965). Its disappearance from the Fiizes-ér, as well as the summer
fall in the individual number in the mortlake and the regression of the maximum of
autumn multiplication may have been, in our case, a result of the major multiplica-
tion of Synura uvella.

Brachionus calyciflorus PALLAS

In the waters of our country it is a frequent enough species, often being present
in large numbers (VARGA—DUDICH 1939). It occurs in dead-arms (MEGYERI 1961),
in the reed- and reed-grass-covered bank-zone of the saline waters (DADAY 1894) and
small waters alike (DADAY 1892).

It can generally be found in the months May—June and September in large
individual numbers (VOIGT 1956). In the standing water of the Bodrog it could only
be found in April, but in a very small individual number.

Brachionus calyciflorus var. dorcas (GOSSE)

Not too frequent in our fauna, it can be found sporadically in smaller standing
waters (DADAY 1885, 1892), and dead-arms (MEGYERI 1961).
It was collected from sampling sites 4, 6, 7, and 9/2, in the spring months. In open
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water it was present in considerably larger individual numbers than in the places
covered with macrovegetation, from what the planktonic course in life of the species
can be concluded.

Brachionus falcatus ZACHARIAS

This species is rather rare in our fauna, and was only collected on a single occa-
sion, on August 19, 1969, from the open-water (9) sampling places of the Fiizes-ér.
The open water is specified as the biotope of the species by the literary data in this
country, as well (MEGYERI 1961, 1965). Taking into consideration the masterly con-
struction of its carapace — that is a fine example of the accomodation to the plankto-
nic way of life — this seems to us understandable enough, as the free motion of the
species in the midst of the vegetation would be made almost impossible by the strongly
elongated and curved spikes.

Brachionus quadridentatus HERMANN]

It is a species living in small waters, in the plant-covered in shore region of lakes
(VoIGTN 1956).

In our fauna it is frequent. It was found among the vegetation of major standing
waters (VARGA 1945), in saline waters (DADAY 1894), and in morassic waters (MEGYERI
1965) alike. It is considered by MEGYERI (1969) as a characteristic marshland species.

According to VOIGT (1956), it has three multiplication maxima (spring, summer,
autumnal ones). From these, in 1969, only the summer “running up” (till July 21st)
was observed in the ox-bow lake. In the spring months, not even a single individual
of the species was found. In the sampling of June 23, however, there were found a
great many individuals with 2 to 4 eggs.

The extremely rapid reproductive faculty of the species, and the existence of its
summer multiplication maximum were supported by our investigations in 1963, as
well: while namely on June 30 and July 1, 1968, only a few individuals of it could be
found in various points of the section, a week later — on July 6—7 — during the day
230 individuals were collected, primarily from sites B/1, B/2, and C/2. The influence
of weather on the formation of the Rotatoria fauna is unequivocally proved by the
difference between the data of the two sampling points of time, as well. In the open-
water and plant-covered surfaces of the Fiizes-ér, it was only found in the summer
months, in a comparatively small individual number.

It is shown by our investigations, that the presence of the forms of Brachionus
quadridentatus can be used for denoting the total salinity of waters: In the waters of
high total salinity e.g., in the natron lake So6sto at Nyiregyhdza (BANcst 1970), and
in other saline waters of the Great Hungarian Plain, the varieties of the species with
short dorsal spines — var. latissimus, and var. rhananus — as well as the variety
cluniorbicularis without dorsal spines occur, in the waters of lower total salinity, on
the other hand (for instance in the marshy waters — Lake Balata: 75 mg(1—), the
form with long dorsal spines is dominant.

Cephalodella exigua (GOSSE)

It is a rare species in the Hungarian fauna, demonstrated so far only from Lake
Balaton and its environment (VARGA 1941, 1945, 1957).

In the course of our samplings, it could only be found at sampling site 1, on a
single occasion, in small individual numbers.
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Cephalodella serrata WULFERT

It was collected at sampling sites 1 and 2, on March 4, 1970. It seems to be a
ubiquitous species in the Carpathian Mountains and in Northern Europe (BARZINS
1967), as a dweller of the shallow, cold waters.

Cephalodella rotunda WULFERT

It was found in the Fiizes-ér, in the winter samples taken from sampling sites
5 and 6 (March 4, 1970), in rather small numbers.

This species may supposedly be found in the cold waters richer in decomposing
organic matters.

Colurella adriatica (EHRB.) (Picture 10)

It is frequent enough in the fauna of our country but in large individual numbers
it is only present rarely (VARGA—DubicH 1939). It was demonstrated from plankton
(VARGA 1931), the surface of mud (ENTU—KOTTASZ—SEBESTYEN 1937), among
water-plants (VARGA 1939), from Cladophora network (VARGA 1941), in the midst
of Ceratophyllum and Hydrocharis (VARGA 1945), from marshy waters (MEGYERI
1965, 1969), and from among the psammon of Lake Balaton (VARGA 1957) alike.
On the basis of the data of its occurrence, the species may be classed among the
eurytopic organisms.

It was found in the Fiizes-ér, at any sampling site designated among plants.
In the summer months, its individual density was higher than in the autumnal-
winter and spring months. This is supposedly referring to that for a considerable
multiplication a comparatively higher water temperature is also demanded by the
species, apart from the presence of the vegetation.

Our establishment of the eurytopic character of the species is supported by its
occurrence in all the plant associations. In the Bodrog stagnant-water, it was present
in the riverside zone grown by plants richly.

In the borrowing pits it was not found, what may be explained univocally by a
complete lack in a higher vegetation.

The presence of macrovegetation or an algal network, or possibly of both, may
be regarded — taking into consideration the literary data, as well — as one of the
important conditions of the occurrence of Colurella adriatica.

Colurella obtusa (GOSSE)

This species, occurring in the detritus, algal network, psammon, and among
water-plants alike, has so far been known only from Lake Balaton and its environment
(VARGA 1938, 1939, 1941, 1945, 1957).

In the Fiizes-ér, it was found in the samples from September 25, at sampling site
2. The species is of southern distribution. Its presence in NE-Hungary seems therefore
to be an interesting datum.

Colurellauncinata (O. F. MULLER)

It lives in waters rich in organic detritus, in the riverside zone of the waters
covered richly by plants. In our waters it is a very common species (DADAY 1893, 1895,
1892, 1896, 1897, KERTESZ 1894, MEGYERI 1961, VARGA 1932, 1938, 1939, 1945, 1957,
ENTZ—KOTTASZ—SEBESTYEN 1937), casually occurring in large numbers (VARGA 1931,
VARGA—DUDICH 1939).
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In the Fiizes-ér, it was found at any sampling site. Its multiplication maximum
was observed at site 8 in July, and at the other sampling sites in August. The two
maxima demonstrated at site 7 are striking.

The species is almost quite indifferent to the qualitative composition of vegeta-
tion. This is proved by that it occurred at any sites — except for that No. 6 — in a
similar individual density.

On June 30 and July 1, 1968, it was found in the Paptava but in a small number.
On July 6—7, on the other hand, more than four-fold of the individual number found
on the previous occasion were collected. It was primarily found in the fringe at the
bank, more rarely at sampling point C/3, in the open water. In 1969, it was collected
but on July 21, at sites A/1 and C/3.

In spite of that the species was found at site C/3 even on more occasions, its
presence in the plankton cannot be regarded as characteristic. In our case, its presence
at site C/3 may be explained by the comparatively higher amount of the organic
tripton there.

Conochilus unicornis ROUSSELET

It is a wide-spead species, being to be found in the plankton of smaller and larger
waters, generally in the course of the whole year (VOIGT 1956). In the waters of this
country it is not frequent.

In the plankton of the Fiizes-ér it was only found in the months May and June,
in a considerably smaller individual number, as compared to the individual density
observed at the other sampling sites. In the spring period (April, May) it lived rather
one by one, while in the summer months in colonies of 15 to 20.

At sites among plants, the maximum of the individual density was observed at
dates differring from one another: thus, at sites 4, 5, and 6 in May, at sites 1, 2, and
8 in June, and at site 3 in July. The multiplication maxima observed in the months
May and July correspond to the phenological rhythm of the species (Bancst 1970),
and the smaller maxima in June may have been given from the temporal postponement
of the distribution of the species.

In the stagnant water, it was found both in plankton and metaphyton from
Spring to Autumn. Here two multiplication maxima were observed.

Dicranophorus epicharis HARRING-MYERS

It is a new species in our fauna. It is a species wide-spread in the whole world,
with sporadic presence (BERZINS 1967).

In the Fiizes-ér, it was collected in a quite small number, in April and August.

The animal carries on a predatory way of life so much so that for instance
Trichocerca, Bdelloidea, and Cephalodella mastaxes were found in the content of
intestines. The animal can be recognized well, even if the determination was carried
out from a sample fixed.

Dipleuchis daranuoatpll (GOSSE)

It is a wide-spread species of sporadic presence, living in muddy pools and bog-
waters (VOIGT 1956).

In this country, it was primarily found in bog-waters — in the bogs at Zsombd
(MEGYERI 1969) and Batorliget (VARGA 1953) — and in the waters of the Hansig
(VARGA 1935). In the Flizes-ér, it was found in small individual number at some
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sampling sites of a character differring from one another, namely at site 2 on July 21,
at site 3 on August 19.

Epiphanes clavulata (EHrs.) (Picture 1)

Our experiences concerning the species agree with the literary data (VoigT 1956)
completely, both in respect of organizational peculiarities and of the data of occur-
rence.

In the Flzes-ér, they were collected in small individual number, in months
August and September.

From among the borrowing pits along the dam, at sampling site R/3 it was
already found in July. Its individual density was considerably higher as compared
to that observed in the Fiizes-ér.

Epiphanes senta (O. F. MULLER)

It is regarded as a wide-spread species (VOIGT 1956), but in the fauna of our
country it is rare (VARGA—DUDICH, 1939). The origin of the latter statement may have
been that it can only be found in large numbers in the spring months and, therefore,
it was collected but rarely (VARGa—DubIcH, 1939). This opinion is confirmed by
Gy. Dévai’s data (1970), as well.

In the spring months, on April 26 and May 10, it occurred both in the Paptava
and the Fiizes-ér.

Euchlanis dilatata (EHRB.)

It occurs in large numbers among water-plants (VARGA 1939, 1945), in algal
covers and often in planktons (DADAY 1897, VARGA 1932), as well (VoIiGT 1956).
It is common in the smaller and larger standing waters, dead-arms, bog-waters
in this country (DADAY 1883, 1885, KERTESZ, 1894, ABRAHAM—BENDE—HORVATH—
MEGYERI 1952, 1954, ABRAHAM—BICZOK—MEGYERI 1961, 1965, 1969).

Its appearance in large numbers may be expected, according to B. Carlin’s data
(1943), from July to November, at 15 °to 20 °C water-temperature.

In 1969, its presence in the Paptava was rather unsystematical. In the months
May, August, and September it was mainly collected in the parts near the riversides.

In the Fiizes-ér it was found at any sampling sites — designated among the
plants. In spite of its systematical occurrence here, there has not been observed any
multiplication maximum.

On two occasions, at sampling place 1, the form-variety var. lucksisna Hauer
1930 was also found.

Euchlanis [yra HubpsoN

This species, occurring but very seldom in our fauna, lives among water-papers
(VARGA 1939). It was only collected at sampling site 8, on several occasions but in very
small individual number.

Filinalongiseta (EHRB.)

It is a euplanktical (VARGA 1932), cosmopolite species (VARGA 1931, VARGA—
DubicH 1939), to be found in smaller standing waters (MEGYERI 1965), dead-arms
(MEGYERI 1961), saline waters (DADAY 1894), river-waters (GAL 1963), and rain-water
pools (Spandl 1926) alike.
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According to O. SEBESTYEN (1953), it generally occurs in larger individual num-
bers in eutrophic waters.

The temperature data of the habitat of the species are highly manifold: the tem-
perature limits of its occurrence were located by I. FINDENEGG (1953) between 2.7 and
21.7 °C. L. VARGA (1928) regards it as a summer form, and G. ENTz—O. KoTTAsz-
SEBESTYEN (1937) as cold stenothermous. In the course of our summer collections
in 1968, they were anly found in a small individual number.

In April, May, and June of 1969, they were found in large numbers in the mort-
Jake. On the other occasions, however, it was only collected in small numbers.

In the Flizes-ér, in the spring months — April and May — it was found in a
considerable number at any sampling sites. After the expansion of the macrovegeta-
tion, anyway, the presence of the species was limited but to the open-water, where
in month August even another multiplication maximum was developing.

On the basis of its conditions of occurrence in the waters of the flood-plain, it is
to be regarded as a spring-autumnal form of Filinia longiseta.

Filinia passa (O. F. MULLER)

syn. Filinia mystacina (EHRB.)

It was found in the plankton of lakes and in small mud-pools (VoigT 1956).

In our fauna it is frequent enough. It was found by S. BARTSCH (1877) in the vici-
nity of Baja, and mentioned by K. KErTEsz (1894) in the fauna of the environment
of Budapest, by L. VARGA (1928, 1930) in the borrowing pits along the Tisza at Szeged
and (1934) in Lake Fertd.

In 1969, as a member of the spring and early-summer fauna, it was found by us
in the mortlake in considerable numbers. From the samples of July and August it did
not come to light but at the se mpling on September 25 we again found it in the
plankton. This species, too, will probably prove to be a spring-autumnal form.

Keratella cochlearis (GOSSE)

It is a euplanktonical, cosmopolite, eurytopic species, rich in forms and to be
generally found in the smaller and larger standing waters in our country.

From among its forms, in the course of our collections, there were found its forms
named var. macracantha, f. typica, f. micracantha, var. tecta, f. connectens, var.
angulifera, f. pustulata, and f. hispida, found even together in the period of the multi-
plication maxima.

In the Bodrog-standing-water and the Fiizes-ér, it was generally found in large
numbers, and casually even in masses. From the borrowing pits it was only found in
No. R/I, in a very small individual number.

In the course of samplings in 1969, in the Paptava and the Fiizes-ér, two multi-
plication maxima of the species were observed. These anyway developed in the two
places in a different way from one another. The first “running up” — represented by
a different individual density in the two water-areas — was observed in May, the
second maximum in the dead-arm in September and in the Fiizes-ér in July and
August. In the Fiizes-ér, there was produced by the summer multiplication maximum
more than three times as high an individual density as in the Paptava. It is absolutely
worth mentioning that the maximum was most express in the places where in Summer
a rich macrovegetation grew.

The Fiizes-ér is less exposed to the rinsing effect of floods and, therefore, a con-
siderable part of the detritus disturbed there is left over after the marching down of
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flood-waves, offering a favourable feeding possibility to the detritophagous species.
In the mortlake, the situation is similar with the difference that the flood washes away
a large part of the organic detritus. Accordingly, it becomes understandable that in
May Keratella cochlearis is present in the Fiizes- ér in larger individual numbers than
in the Paptava, because the former one is providing, besides the planktonical way of
life, for the more favourable food conditions.

In bringing about the open-water maximum in the late Summer, early Autumn,
a considerable part is also played by the large mass of organic tripton washed in from
the riverside zone.

Keratella cochlearis is, therefore, a plankton-organism, the appearance of which
in large numbers is very favourably influenced by the quantity of the organic detritus.

Keratella quadrata (O. F. MULLER)

It is a cosmopolite, euplanktonical species. They are to be found in the plankton
of smaller or larger standing and fresh waters (VoIGT 1956), casually among water-
vegetation (VARGA 1941). In larger waters it may be present in large numbers,
as well (VARGA—DuDICH 1939). In our country, together with its form-varieties, it can
mostly be collected during the whole year. It is a species of wide ecological valence:
it was equally found in saline waters (DADAY 1894), bog-waters (MEGYERI 1965,
1969), dead-arms (MEGYERI 1961), small waters in the mountains (ABRAHAM—
BrczOok—MEGYERI 1960) and the river water (GAL 1963).

In 1969, it was found in the Fiizes-ér in the course of the entire year, and in the
stagnant water (except for one occasion August 19) on every occasion. In the borrow-
ing pit, the presence of the species was only casual. In the Paptava three were observed
three, in the Fiizes-ér two multiplication maxima.

It is interesting that the periods of the multiplication maxima are given by the
different authors at different dates. The presence in large numbers was given by
B. CarLIN (1943) to take place from June to August, and he demonstrated more ma-
xima, as well. On the other hand, B. PEJLER (1961) was mentioning there dates, falling
to January, June, and November.

In the formation of the multiplication maxima of Keratella quadrata the tempera-
ture of water has — in addition to other factors — probably a considerable part.
Comparing B. Pejler’s data (1961) with those observed by us, a good conformity may
be demonstrated. At the date of the maxima described by B. PEILER (1961), the tem-
perature values were 6 °C, 20 °C, 6 °C, and the values measured by us were formed
in the order of succession: 7.5 °C, 20 °C, 5 °C. It is shown by the data that the mul-
tiplication maximum of the species — if other factors are also suitable — may take
place independently of the season, in case of a suitable formation of the temperature
conditions.

From among the varieties of Keratella quadrata, var. testugo was present in the
standing water, in the Fiizes-ér, and in the borrowing pits alike, var. cruvicornis, on
the other hand, lived only in the Fiizes-ér and the borrowing pits. In the Fiizes-ér,
the multiplication of var. restudo in large numbers was observed in November in the
open water and the maximum individual density of var. curvicornisin March, at the
sampling sites (1, 2, 3, 4) among the plants.

In the borrowing pits, the appearance of the species and its varieties was casual
and unsystematical what may be connected with the estatic character of waters.
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Pictures: 1 Epiphanes clavulata 2 Testudinella mucronata 3 Lecane ungulata 4 Lecane ludwigi 5 My-

tilina mucronata 6 Lecane hamata 7 Lecane lunaris 8 Testudinella parva var. bidentata 9 Mytilina ma-
millata n.sp. 10 Colurella adriatica 11 Notholca squamula 12 Lecane closterocerca.
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Lecane bulla (GOSSE)

It is frequently present in the plant-covered water-side zone of smaller or larger
standing waters — namely dead-arms (MEGYERI 1961), saline waters (MEGYERI 1963),
bog-waters (MEGYERI 1962, 1965) — and from time to time in their plankton, too,
from Spring till Autumn (VARGA 1938, VARGA—DuUDICH 1939, VOIGT 1956). It achi-
eves its maximum individual number in Summer (VARGA 1939), but its occurrence
in mass is rare. On June 30 and July 1, 1968, it was collected, in a comparatively
small number at every sampling point of the profile (!).

At next sampling, on July 6—7, 1968, it was already found primarily in the
waterside zone: A/1, B/1, B/2. The characteristic daily rhythm (!) of the motion of
species was observed in the waterside zone of the standing water. At sampling sites
A/1 and B/I, the fluctuation of individual numbers had the same tendency, while at
point B/2 the tendency was contrary to the former ones (Fig. 1).

In the course of the samplings in 1969, it was found from June till September,
primarily in the waterside regions, more rarely in the open water (C/1, C/2, C/3).

In the Fiizes-ér, it was found at any sampling sites among plants. There were
generally observed two maxima of its individual density in the summer months.
The tendency of the multiplication of species has shown a considerable temporary
displacement in the plant-associations of similar character, as well. The interpretation
of this phenomenon can only be solved by further investigations.

Lecane closterocera (Picture 12)

It is a dweller of waters covered by water-plants richly. Being a eurytopic organ-
ism, it may be found in most various habitats. It was obtained from dead-arms
(MEGYERI 1961), bog-waters (MEGYERI 1962, 1965, 1969), saline waters (MEGYERI
1963), from small waters in the mountains (ABRAHAM—BICZOK—MEGYERI 1960),
and from psammon alike (VARGA 1938, 1957).

It was collected at all the sampling sites of the Fiizes-ér. The species was present
at the morassic SE corners (sampling sites 5, 6, 8) in larger numbers than at the other
places.

At the other water-surfaces of the flood-plain, it was not found at any samplings.

Lecane curvicornis (MURRAY)

It is a wide-spread, sometimes frequent bog-water species VOIGT 1956). It is rare
in the fauna of this country, collected so far but from three places — the small waters
of the Biikk-mountains (ABRAHAM—BICZOK—MEGYERI 1960), a dead-arm of the
Tisza: Dead-Tisza at Tiszazug (MEGYERI 1961), and the sphagnum-bogs at Nagybar-
kany (MEGYERI 1962).

In the course of our investigations, it was found on a single occasion in the water-
side zone of the mortlake.

Lecane hamata (STOKES) (Picture 6)

It is a species living primarily among water-plants but appearing sporadically
in the plankton, as well (VOIGT 1956).
In our fauna it is not too frequent. It was collected from the dead-al ms (MEGYERI
1961), the bog-waters (MEGYERI 1962, 1965, 1969), and Lake Balaton (VARGA 1939,
1945, 1957).
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It was found in the riverside region of the Bodrog-stagnant water, in a small
individual number, in 1968 and 1969. In the Fiizes-ér it generally occurs. In larger
numbers it was collected in the summer months (20 ind./51— 280 ind./ 51), but a few
individuals, at sampling site 8, were even found in a sample obtained from below ice.
This occurrence is a very interesting datum because it is mentioned by several authors
(e.g., WULFERT cit. VOIGT 1956) as living in thermal waters.

It will probably.prove to be an extremely eurythermous species.

Lecane ludwigi ROCHSTEIN (Picture 4)

It lives in the waterside zone of smaller and larger standing waters, among water-
plants (VOIGT 1956). In our fauna it is not frequent — it was found in the bog-shrub-
bery of the Small-Balaton (VARGA 1945) and Lake Balata (MEGYERI 1965).

In the Flizes-ér, except for sampling site 1, it was found everywhere (in months
July, August, and September). It is not present in large numbers but, with its charac-
teristic shape, it is a remarkable member of the metaphyton.

Lecane luna (O. F. MULLER)

It is to be found in the plant-grown watersize zone of lakes, smaller standing
waters, casually in their plankton, as well (VoIGT 1956). In the summer months, it
often appears in large numbers (VARGA—DuDicH 1939). On June 30 — July 1, 1968,
there were collected but a few individuals of it. On July 6—7, their number increased
to more than twentyfold what was doubtless connected with the environmental
factors becoming more favourable. It was found in larger numbers in the plant-
covered striple of the waterside, although it occurred casually among the plankton,
as well.

The daily rhythm may be observed at this species, too, but not so unequivocally
as in case of the former two (L. bulla, L. galesta).

In the Paptava, in 1969 it was present from June to September. Its multiplication
maximum was observed here in July. In the Fiizes-¢ér, in the summer months, it was
found at any sampling sites. Although its individual density was not uniform, there
could be observed no connection between the quantitative distribution of the species
and the quality of vegetation. Its multiplication maximum fell here to July and
August.

The species may be considered, on the basis of our investigations, as a summer
element occurring primarily among plants.

Lecane lunaris (EBRB.)

It is a frequent species, living primarily among water-plants but occurring casu-
ally in the plankton, as well (VARGA 1931, VoIGT 1956).

In the fauna of our country it is very common. But it does not occur generally
in large numbers. (VARGA 1928, 1930).

In 1968, it was found at any collections, mainly in the waterside zone, and a few
individuals were also demonstrated from the open water.

In 1969, it was present in the mortlake from June to September but not in large
individual numbers. Its multiplication maximum was observed in July.

It was demonstrated from any sempling sites, designated among plants. Its indi-
vidual density — similarly to that observed in the Paptava — was in July the highest.
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Lecane stenroosi (MEISSNER)

It is a wide-spread species of sporadic appearance (VOIGT 1956). In Hungary,
it was found in Lake Balaton (VARGA 1939) and in some dead-arms of the Tisza
(MEGYERI 1961).

In the summer months, it occurred in the mortlake and, except for sampling sites
6, 7, in the Fiizes-ér, as well. We found it, in comparatively larger individual numbers,
in June and July.

Lecane ungulata (Gossg) (Picture 3)

In spite of being a wide-spread species (VOIGT 1956), in the waters of our country
it is rather rare. It does not occur generally in large numbers.

In the late-summer, early-autumnal months, it was found in the Fiizes-ér, at any
sampling sites, as a rule, in a small individual number (1 to 30 piece/5 1).

Lecane quadridentata (EHRB.)

It is a wide-spread species but often with a local appearance. It is thermo-
philous, preferring the warmer waters (VoiGT 1956). In our waters it is rare, being
collected even in its habitats but in small individual numbers (VARGA—DUuDICH 1939).

In the course of our samplings in 1968 it was found on both occasions. In windy
weather, under unfavourable conditions, there could be collected not more than eight
individuals, while on the next occasion — in a good weather — approximately 500
individuals were found.

In 1969, from June to September, they were collected mainly from the waterside
zone of the mortlake and casually from the plankton, as well.

In the Fiizes-ér, in the summer months, it generally occurred. Between the indi-
vidual density of the species and the quality of macrovegetation no essential connec-
tion could be demonstrated. In larger individual numbers it was present in the summer
months.

ind/sl
o
300 - % 5 /Q\ 2 g’ ______
N A
\\ ///./ \\\ / B2 ..............
=05 N4 VN
. \ ’
b \\.,-" s
100 I ¢ X /'4_-_..
O . ....' \ / °'.c9
50 | R
g

Fig. 1. Migration of Lecana bulla in the parts of the day, in the dead-arm of the Bodrog.
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Lepadella acuminata (EHRB.)

It is to be found in sources, brooks, peat-boas, in the plant-grown waterside zone
of standing waters (VOIGT 1956).

In our fauna it is no frequent element. It can be found within comparatively wide
temperature limits, as well. Thus, it was collected by J. DADAY (1891) in the 32 °C
water of the bath Piispokfiirds, by J. MEGYERI (1962) in bog-water at a site of 12.5 °C
water-temperature. Tt is held by L. VARGA (1939) to be a eurytopic species!

We have only collected it in the Fiizes-ér. It was found but in a small individual
number but was a constant enough member of the plant-grown waterside zone.

A few individuals were found in the winter samples, as well. These had lived here
at about 3 °C water-temperature.

Lepadella patella (O. F. MULLER)

Itisa eurytopic organism, living in the vegetation of some small and large standing
waters (VOIGT 1956). Itis still mentioned by L. VARGA E. DupICcH (1939) as a rare species
in the fauna of this country. Of late years, however, it was found in so many places —
in small waters of the mountains (ABRAHAM—BICZOK—MEGYERI 1960), dead-arms
(MEGYERI 1961), bog-waters (MEGYERI 1965, 1969), Lake Balaton (VARGA 1945, 1957)
— that it is rather to be considered as a frequent species. On June 30 — July 1, 1968,
we collected from any sites of the sampling section of the mortlake. On July 6—7, —
when the weather conditions became normal — not a single individual of it was found
any more. The unfavourable weather conditions observed on June 30 — July 1 and
before that date, too, may have conduced to the transitory disappearance of the
species; on August 31, 1968, it was namely again found in a considerable number.

In the Fiizes-ér, it was present at any sampling sites but, apart from a few excep-
tions, not in large individual numbers. By reason of our data, the multiplication
maximum of the species took place in June and July.

In the mortlake, on July 21, 1969, a species variety of it, Lepadella patella var.
similis was found, in an almost identical quantity with the basic species. Var. similis is
in our fauna rather rare (VARGA 1949, MEGYERI 1963).

Lepadella ovalis (O. F. MULLER)

It lives mainly in the vegetable detrius, rarer in the plankton (VARGA 1931,
VoIt 1956).

In our country it occurs systematically in very common smaller and larger
standing waters (DADAY 1891, ABRAHAM—BICZOK—MEGYERI 1960, MEGYERI 1961,
1962). It achieves the peak concentration on of its amount in Summer (VARGA—
DupicH 1939).

In the course of our samplings, on August 19 and September 25, 1969, it was
found in the mortlake, on both occasions in the zone of the waterside fringe.

In the Fiizes-ér, except for sampling site 3, it occurred in any plant-covered
places.

Its multiplication on maximum was not express, but in the summer months it
was found in larger numbers than in winter.

Lindia torulosa DUJARDIN

It is a wide-spread species, to be found in the water-vegetation and at the surface
of bottom-mud (VOIGT 1956). In our country it is rare. In the fauna, in the vicinity of

75



n st

2 B % 20 2 hour
Fig. 2. Quantitative distribution of Lecane luna in the riverside zone the dead-arm of the
Bodrog.

Budapest, it is made known by K. KERTESz (1894), using the data of S. TOTH (1861)
and T. MARGO (1879), as well.

In August and September, it was found at sampling sites 3, 4, 5, and 8. The late-
summer — early-autumnal occurrence of the species may have been influenced favour-
ably by the considerable accumulation of the organic tripton.

Mytilina mucronata (O. F. MULLER) (Picture 5)

It can be found among the detritus of water-plants (VoigT 1956), in the bottom
deposit (FEILER 1962).

In our country it is a species of frequent appearance (DADAY 1891, MEGYERI 1960,
1963, VARGA 1939, 1945) but without occurring in large numbers (Varg: —DUDICH
1939). By reason of the occurrence data, it may be regarded as a column species of
wide ecological valence.

In the mortlake, it was collected on June 23, 1969, at sampling site B/2. In the
Fiizes-ér, it was found at sampling sites 6, 7, and 8, on any occasion in a small indi-
vidiual number.

Mytilina mamillata n.sp. (Picture 9)

In the course of our samplings, this animal of strange shape that cannot be
identified with any of the Mytilina species described so far, was found at the sites of
the Flizes-ér, grown by water-vegetation richly (sampling sites 5, 7, and 8). It is most
similar to M. acanthophora, described by J. HAUER from the Island of Java in 1931 but
it is also showing some differences from that in respect of several considerable char-
acteristics.
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The surface of the carapace is made uneven by small protrusions (Fig. 3). In the
anterior edge, shifted towards the ventral side, an eminence ending in a small protru-
sion is to be found. The side-feelers in the lower one-third of the carapace do not sit
on an eminence. The leg is not covered by a semicircular lobe! The fingers are pointed.
The eyespot is hardly perceptible. The length of the carapace is 164 p, its breadth is
120 p, the length of the toe is 88 p.

Fig. 3. Mytilina mamillata n.sp.

Notholca squamula (O. F. MULLER) (Picture 11)

Itis a cold, stenothermous species (VARGA 1932), frequent in the plankton of lakes
(VoicT 1956). According to B. CARLIN (1943), its multiplication maximum falls to the
early spring months. In the fauna of this country it probably occurs much more fre-
quently than shown by the literary data. It was so far described but from a few sites —
from the Balaton (VARGA 1932, 1939, 1941, 1957), from the small waters of the Biikk-
Mountain (MEGYERI 1960), and from the Fiirj-ér (DEvar 1970).

In the mortlake and the Fiizes-ér, too, it was only found on April 26, 1969, at
8° C water-temperature. Its individual density at the single sampling sites was consid-
erably different from one another.

It is shown by our data that Notholca squamula, apart from the cold waters,
occurs in the places rich in decomposing organic matters, in larger individual numbers.
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Pedalia mira (HUDSON)

It is a species being present in the plankton of the smaller and larger standing
waters (VOIGT 1956).

It is a very frequent member of our fauna from June to October (VARGA 1931).
It is considered by J. MEGYERI (1939) as the character-species of saline waters, although
it was found, on more occasions in the dead-arms of the Tisza (MEGYERI 1961) and
the bog-water (MEGYERI 1965), as well.

We found it in the course of the samplings in 1969, in the qualitative sample
scooped out of the mortlake — what means the filtrate of about 50 1 water — on July
21, as a single individual with eggs. On September 25, it was already found in the
quantitative samples, as well, from the sampling points designated at the border of
the open water and hair-weed. (B/1, B/2, B/3).

In the Fiizes-ér, an individual was only found at site 3 (along the canal joining
the dead-arm with the Fiizes-ér).

Platyias quadricornis (EHRB.)

It is to be found in smaller standing waters, richly covered with plants (VoigT
1956), in periodical pools of flood-plains (SPANDL 1926). \

In our fauna, it is very frequent in dead-arms (MEGYERI 1961), bog-waters
(MEGYERI 1965, 1969) — a typical summer species (VARGA 1939).

It occurred in any water-area investigated in the flood-plain, from June to Sep-
tember. But in large numbers it was found on no occasion.

Platyias patulus (O. F. MULLER)

It is wide-spread but often with a sporadic appearance (VOIGT 1956). It lives in
smaller or larger standing waters, rain-water pools (SPANDL 1926), as a rule, among
water-plants. In our waters it is a frequent species (KERTESZ 1894 MARGO 1879,
DaDAY 1892, 1883, 1885, VARGA 1953, MEGYERI 1961, 1965, 1969).

In the course of our samplings, it was found in the Paptava and the Fiizes-ér,
from June to September. Its multiplication maximum was observed in July and
August, with 300 to 500 piece/5 | individual density.

It generally occurs together with Patyias quadricornis what is to be explained
probably with the similar ecological demands of both species.

Polyarthra platyptera (EHRB.)

It is a polycyclic (DEIFFENBACH—SACHE 1911), eurytopic species (AURICH 1933),
to be found in smaller or larger standing waters (DADAY 1885, 1896). The temperatu-
re-limits of its occurrence are given by I. FINDEREGG (1953) between 1.2 °C and 2 °C.

It was found on a single occasion, on July 21, 1969, at sampling site 1 in the
Flizes-ér, in a water of 20 °C temperature.

Polyarthra remata SKORIKOV

It is wide-spread in small waters and lakes (VoIGT 1956). According to B. CARLIN
(1943), its multiplication in large numbers is to be expected between 5 °C and 20 °C.

In the mortlake and the Fiizes-ér, it was collected in larger individual numbers
in Spring and Autumn, although a few individuals were present in the summer
months, as well.
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Popmholyx complanata (GOSSE)

It is a rare species (VARGA 1932) in the plankton of smaller and larger standing
waters (WOYSAROVICH 1938) but appearing casually in large numbers, as well (VoIGT
1956).

It was found on a single occasion, in a small number, at sampling site 1.

Scaridium longisudum (O. F. MULLER)

It can be collected from among plants, out of smaller or larger standing water,
from May to October (VoIGT 1956). According to B. PEJLER (1962), it can be found
in the bottom deposit, as well.

In our fauna it is not frequent. ]

In 1969, it was collected systematically in the mortlake and the Fiizes-ér, from
July to September. But at sampling site 7, a few individuals were even found in No-
vember. It was present in the shallower places (A/1, 1) in larger individual numbers.

Stephanoceros fimbristus (GOLDFUSS)

Dwelling on plants, it lives in cold waters (VoIGT 1956). From the territory of our
country, it was described first by K. KERTESZ (1894) in the fauna of the environment
of Budapest, under the name of Stephanocoeros sichorni EHRB. 1832. An individual
of it was found on March 4, 1970 (!), at sampling site 8, in a sample dipped out from
below the ice.

Synchaeta oblonga EHRB.

In this country, it was only found in a few places — the Balaton (VARGA 1932,
1937, 1939), the vicinity of Oroshaza (MEGYERI 1965), and the Fiirj-ér (DEVAI 1970.
It is held to be a cold stenothermic animal (VoIGT 1956). In the mortlake, on April 26
and November 10, it was collected in a small number. In the Fiizes-ér, however,
except for sampling site 2, it was found in large numbers.

Synchaeta pectinata EHRB.

Similarly to Synchaeta oblonga, it is a cold-water species (VARGA 1932). In our
country it is known but from a few places.

It is regarded by H. J. AUuricH (1933) as eurytopic. The temperature limits of its
occurrence are given between 2.5 °C and 13 °C — what keeps within narrow enough
bounds the presence of species.

In the mortlake and the Fiizes-ér it was found on April 26 in considerable indivi-
dual numbers. In the Fiizes-ér it was again present in September and November. Its
individual density, however, except for site 6, did not achieve the spring level.

On a single occasion, on July 22, it was found in large numbers in borrowing pit
R/1, as well, where the temperature of water was 20 °C.

Taphrocampa anguloca GOSSE

It lives in smaller lakes, pools, among water-vegetation (VOIGT 1956). It is a rare
species (GUTTMANN 1962). In our fauna it is of sporadic appearance. It was found in
the Balaton (VARGA 1939, 1941, 1945) and in the Fiirj-ér (DEvAl 1970).

On August 19, 1969, in the Fiizes-ér, a few individuals of it were only found at
sampling site 7,
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Testudinella mucronata (EHRG.) (Picture 2)

It was found on a single occasion in a sample, dipped out of the mortlake of the
Bodrog, from below the ice.
In the fauna of this country it is rare!

Testudinella parva (TERNETZ)

It is a wide-spread species, occurring sporadically in smaller and larger standing
waters, among water-plants, and in bog-waters (VOIGT 1956).

In the mortlake and the Fiizes-ér it occurred generally. The maximum of its
individual density was observed in June. After that time, we collected it in more and
more decreasing numbers, and in November we could find it no more.

In the Fiizes-ér, we found a species-variety of it: var. bidentatus (TERNETZ 1892)
(Picture 8), found in our fauna first by L. Varga (1932), in the water of the “Nagyto-
malom” lake at Sopron. It was present in the summer months.

Trichocercabicristata (GOSSE)

It is a species living in the midst of water-vegetation but often occurring in the
plankton, as well (VoIGT 1956).

In our fauna, it was collected so far from Lake Small-Balaton by L. VARGA
(1945), and from the Dead-Tisza at Tiszazug by J. MEGYERI (1961). In the Fiizes-ér,
except for sites 1 and 6, it was found casually among the plants, in changing individual
numbers, in the late-summer and autumnal months. ;

Trichocerca birostris (MINKIWICZ)

It is no frequent species. It is a member of the plankton of lakes and smaller
standing waters (VOIGT 1956). In our fauna it is rare.

In 1969, in the course of our samplings in the mortlake, it was found in the
plankton of the borderland between the open water and weed-hair from July to
November.

Its multiplication maximum, correspondingly to the literary data (PEILER 1961,
NAUWERCK 1963) fell to September. In the Fiizes-ér, it occurred both in the plankton
and in the metaphyton (!). The maximum of its individual density, as distinct from
the mortlake, could be observed in July and August. This may supposedly be brought
into connection with the early formation of a large amount of organic detritus.

Trichocerca capucina (WIERZEISKI U. ZACHARIAS)

It is wide-spread and to be found in the plankton of smaller and larger fresh
waters (VoIGT 1956) and among the water-vegetation (VARGA 1932, 1945). In our
fauna, it is rare, and was so far found only in the Balaton (Varga 1932, 1945).

In 19609, it was collected in the plankton and the waterside zone of the mortlake.
It was only present in the autumnal months (August, September) in not large indivi-
dual numbers.

Trichocercalongiseta (SCHRANK)

It is to be found in the midst of the vegetation of shallow waters (VOIGT 1956),
in the plankton (VARGA 1931), in algal covers (PEJLER 1962).
In the waters of this country it is not frequent.

80



On June 30 — July 1, and July 6—7, 1968, it was collected in the same number,
on the first occasion mainly from the plankton, for the second time from the border
of the plant-grown zone (B/1, B/2).

In 1969, from June to September, it was mainly found in the borderzone of the
open water and the hair-weed. It probably prefers the waters grown in rarely by
plants. The multiplication maximum of the species was observed in July.

It was collected from any sampling sites of the Fiizes-ér, being systematically
found at sites 1, 2, and 3. At the other sampling points it occurred only casually.
Its multiplication maximum took place here in June. It is interesting to observe how
Trichocerca longiseta and Trichocerca birostris altercate with each other in the mort-
lake (cf. Fig. 4). In the Flizes-¢r, the situation is similar, but with the difference that
the maxima of the individual density of the species mentioned develop a month
earlier. It is probable that the ecology of both species is considerably identical, their
phenomenological rhythm is however different.
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Fig. 4. Quantitative relation of Trichocerca longiseta and Tr. bicristata in the dead-arm of the Bodrog.

Trichocerca tigris (O. F. MULLER)

It is a wide-spread species, living among the vegetation of larger standing waters,
smaller lakes, pools (VOIGT 1956, VARGA 1945). In our fauna it is very frequent.
It was collected in the summer and autumnal months in the Fiizes-ér, in a compara-

tively small individual number. In spite of its small individual density, it was a char-
acteristic member of the metaphyton.

Distribution of the Rotatoria fauna in space and time and the factors
influencing it
Spatial conditions of occurrence

We have tried to clear up — in first approximation — the spatial distribution
of Rotatoria in the course of studying the Rotatoria fauna of the shelter forest at
Sarospatak and the flood-plain of the Bodrog. At our investigations, we have followed
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with attention what kind of effect is exerted and what changes are induced by the
environmental factors in the composition of the species associations.

From among the water surfaces of the flood-plain, we have investigated in the
mortlake of the Bodrogthe Rotatoria stands of the water-area details, differing even
habitually from one another — namely that close to the waterside A/1, the transitional
zone between reed-grass and open water B/1, B/2, B/3, and the open water C/1,
C2,1C/3:

Such a distribution of the water surface is primarily justified in the summer
period when a rich macrovegetation is growing in the mortlake. In Spring and
Autumn, there is no considerable difference between the species and individual num-
ber compositions of the zones. In the spring period, the characteristic plankton-
dwelling Rotatoria — like Keratella cochlearis, Keratella quadrata, Filinia longiseta —
occur in the whole section.

In the waterside samples A/1, the species preferring the shallow waters warming
up fast, that are less sensitive to the fluctuation of temperature and having generally
a rich vegetation, namely Brachionus rubens, Buchlanis ovata, Mytilina ventralis,
Lepadella patella, Colurella adriatica, Scaridium longicaudum, are dominating.

At the border of the reed-grass zone, B/1, B/2, B/3, where the “saligot-carpet”
begins to grow already much thinner, the majority of the Rotatoria species occurring
in the section can be collected. This zone is most variable: the species composition
of the fauna and the change in the individual numbers of the single species consider-
ably depends upon the formation of the external environmental factors. Is, for in-
stance, the open water touched by any disturbing effect, e.g. stirred up by a strong
wind, then a considerable part of the plankton organisms gets even into the more pro-
tected zone of the “saligot-carpet”. It may occur, on the other hand, as well, that the
animals, living otherwise among the plants, are casually drifted out, or get out of this
zone by their own motion.

In this transitional zone can, therefore, both the species living in the metaphyton
and those living in the plankton, be found, but the composition of the number of
species and individuals is very changing.

In the open-water zone C/1, C/2, C/3, the real planktonical species (Keratella
cochlearis, Keratella quadrata, Filinia longiseta, Asplancha priodonta, Polyarthra re-
mata) are dominant. The dynamism of the change in the composition of species and
individual numbers — apart from the drastic, unseasonable conditions met with
from time to time — has developed seasonably.

In open water, besides the possibility of the planctonic way of life, a good food-
supply is also provided for. As a food partly a large mass of the organic detritus
washed in from the waterside zone, partly the algae living there are to be taken into
consideration.

We are trying here to outline the similarities and differences, observed between
the Rotatoria communities of the water-areas with different macrovegetations, by
reason of analysing the faunas found in the various plant stands of the Fiizes-ér.

On the basis of our preliminary investigations and literary studies, we have
started from the supposition that in the different plant stands there are different
Rotatoria communities to be found. It is, however, shown by the results of our annual
fact-finding series that the conclusion drawn on the basis of our preliminary investiga-
tions and literary studies was not quite exact.

In the Summer of 1967 and 1968, the samplings were carried out casually. We ob-
served, therefore, some qualitative and quantitative differences between the Rotatoria
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of crucial importance for Rotatoria, at what kind of plant species the detritus or or-
ganic tripton, serving for their food, came about.

At the different plant-stands, as seen above, we have found some Rotatoria
communities that were very similar to one another. In the layers of different depth
of the water-area, on the other hand — in spite of the shallow water of the flood-plain
— the vertical articulation of Rotatoria could be observed. This is demonstrated
in any sampling section of the Bodrog mortlake, on the basis of our experiences.
The bed of the mortlake was divided with sampling points into a surface A/1, B/I,
C/1 zone, a 1 m deep B/2, C/2 zone, and a B/3, C/3 zone, near to the bottom.

In the surface region of the open-water area, apart from the enormous mul-
tiplication of one of the species from time to time (e.g., that of Keratella cochlearis),
the species and individual numbers of Rotatoria are generally small. At sampling
sites A/l and B/1, in the course of Summer, owing to the overshadowing effect of the
saligot-carpet covering the water surface almost continuously, there were sometimes
to be found some species, as well — mainly from the neighbourhood of sampling point
B/1 — which do otherwise occur in larger numbers in the deeper layers of the open
water (Platyias patulus, Testudinella trilobata, Lecane luna). The middle zone of the
water-area, in 1 to 1.5 m depth (B/2, C/2) is the richest one in Rotatoria. In this place,
namely, besides the species characretistic of this depth-level (Keratella cochlearis,
Polyarthra remata, Polyarthra longiromis, Asplanchna priodontna) the species prefer-
ring the water-layer close to the bottom (Plantyas patulus, Platyias quadricornis,
Brachionus quadridentatus, Lecane lunaris) may also be found. It seems so that in this
zone most species do find the living conditions they need for surviving and multiplying.

The organisms living in the deeper water-layers, B/3, C/3, are least affected by
the momentary changes of the external environment. Accordingly, here generally
stay the species which are supposedly more sensitive to a quick change in the ecolo-
gical factors, for instance temperature, the intensity of mingling and consume prima-
rily detritus as food. Platyias patulus, Platyias quadricornis, etc. are to be found here
almost constantly.

The spatial distribution of Rotatoria is also under the influence of environmental
factors as, for instance, apart from being stirred up by the wind, of the migration of
species according to the parts of the day.

The investigation and elucidation of the spatial distribution of Rotatoria and
generally of plankton-organisms are, as seen above, nearly indispensable for the exact
causal cognition of the biological processes taking place in the aquatic ecosystems.

The knowledge of the spatial distribution of the Rotatoria fauna is also at the
planning of samplings a very important point of view to be taken into consideration.
At food-biological investigations, it also furnishes practicable data of good informa-
tive character for exploring the conditions of occurrence of the consumer organisms
to be expected in the given water-area.

The composition of the species and individual number of the Rotatoria fauna is
highly changing. Corresponding to their changes according to the parts of the day
and seasons, there are to be distinguished daily and annual rhythms.

The problem of the migration of plankton-organisms according to the parts of
the day is generally treated of within the domain of the vertical distribution of species.
This standpoint is justified by the notion of migration according to the parts of days,
allowing a conclusion concerning the migration of species froni their individual den-
sity observed at the different sampling points at various points of time.

According to BAYLOR-SMITH, 1957, the vertical migratis is fundamentally a real
complex composition of geotaxis and phototaxis, as influenced by the number of the
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environmental parameters. Under the parameters of the environment are the light-
conditions, temperature, air pressure, pH, oxidation-reduction potential, etc. to be
understood. The latter formulation is referring to the causes of the migration of
plankton-organisms, as well.

In my opinion, it is justified by the latter formulation to deal with the problem
of the migration of plankton-organisms in the domain of the changes in time because
the spatial arrangement of species is influenced by the changing environmental factors
(in compliance with the changes in the parts of the day).

There are but few data to be found, even on a world scale, concerning the prob-
lem of the migration of Rotatoria according to the parts of the day [BARTHELIMESS
1960, HAUWERCK 1963, HUBICEK 1964, GEORGE-FERNANDO 1969). But even these
data are, unfortunately, not comparative ones, because partly the time passed between
the sampling points of time is different, partly the environmental data published are
not detailed enough.

The migration of Lecane bulla, Lecane luna, and Mytilina ventralis according to
the parts of the day in the waterside zone of the mortlake was observed in the course
of our 24-hr recordings carried out on July 6—7, 1968 (we were sampling in every 24
hours). There have, supposedly, several Rotatoria species a daily rhythm of the same,
or similar, character but it has not become known, as yet, due to the low number of
the 24-hour investigations.

The migration of Rotatoria according to the part of the day is known, for the
time being, but a little. In spite of this, the existence of this phenomenon is anyway to
be taken into consideration at planning the samplings.

At the annual survey of the Rotatoria fauna in the flood-plain of the Bodrog we
have obtained an unequivocal connection between the species and individual number
composition of the Rotatoria communities from the samples drawn from the water
in different seasons, as well as between the development and perishment of the macro-
vegetation.

On the occasion of the spring floods, the beds of the water-areas in the flood-plain
became completely washed through (!), and the large amount of the organic detritus
accumulated there in the previous year or season was washed out. After the withdra-
wal of flood, a broad open water-surface was left over in the bed. After the deposition
of the organic and inorganic detritus materials stirred up by the flood-wave, there
were produced favourable essential conditions for the multiplication of the planctoni-
cal Rotatoria in all the water-areas.

There cannot be demonstrated any essential differences between the species
compositions of the Rotatoria fauna in the waterside and open-water samples, origin-
ating from this period (May 26) and drawn from the same depth. Apart from the
species preferring colder waters (8 °C) (Motholca squamula, Synchaeta oblonga,
Synchaeta pectinata), real plankton-organisms (Keratella cochlearis, Keratella quad-
rata, Asplanchna priodonta, Polyarthra longiromis, Epiphanes senta) were dominant
both in the mortlake and the Fiizes-ér.

The full-development of the aquatic macrovegetation takes place in late May —
early June. The above-detailed species-communities of the water-areas, separable well
even physiognomically, (waterside, reed-grass, open water), are obtained from the
samples of June, July, and August. In June, simultaneously with the development
of the rich vegetation, do appear the species of genus Lecane (L. bulla, L. luna, L. lu-
naris), genus Trichocerca (Tr. longiseta, Tr. alangata, Tr. agnatha), as well as the
species of genera Testudinella, Colurella, Lepadeka, and Mytilina.

To the multiplication of the species of the genera mentioned may have contribu-

85



ted favourably the rise in temperature, as well. The occurrence of their majority is
nevertheless connected primarily to the presence of the macrovegetation. If these
perish, simultaneously they disappear, as well, even from a biotope of an otherwise
still favourable water-temperature.

The decay of vegetation began to be vigorous in late September and ended till
the end of October. The species characteristic of this period, like e.g. Lepadella ovalis,
Lecane hamata, Trichcerca birostris, Trichocerca capucina, Testudinella trilobata,
prefer the waters that are rich in breaking up organic substances. The fact that their
presence is determined primarily by the rich organic detritus content of the water and
not, e.g. by temperature, is proved suggestively by the occurrence data of Trichocerca
birostris (Fig. 4) and Trichocerca capucina. These could not be observed in Spring;
in Autumn, however, they multiplied in large numbers. Parallel to the change in the
environment, casually to the development and the decay of vegetation, the formation
of the multiplication maximum of Trichocerca longiseta and Trichocerca birostris
in the mortlake (Fig. 4) was striking. It is probable that not only the phenologic
rhythm but, to a certain extent, also the ecology of the two species are dfferent. The
multiplication maximum of 7r. longiseta fell to July, the main growing season of the
macrovegetation, that of 7. birostris fell, however, to September, the period of the
decay of vegetation.

The multiplication of Rotatoria, as touched already before, is also influenced by
the formation of water-temperature. The primary cause of the appearance, multiply-
ing and disappearance of Rotatoria is seen by several authors (GARLIN 1943, NiPKOwW
1961, PEJLER 1961, 1962, NAUWERCK 1963) in the favourable formation of water-
temperature.

Comparing the results of my investigations with the data of GARIN (1943) and
PEILER (1961), apart from the general similarities, in case of Asplanchna pridonta and
Keratella quadrata 1 came to the conclusion that the multiplication maximum of the
species is not necessarily connected to a given season but, supposing the optimum
existence of other factors (macrovegetation), too, primarily to the favourable forma-
tion of water-temperature.

At the macrovegetation-covered sampling sites of the Fiizes-ér, between April 26
and September 25, 1969, the relation of the species and individual numbers of Rota-
toria developed in any case in a contrary direction — corresponding to the literary
data: there belonged a large individual number to the small species number, and a
small individual number to the large species number (Figs. 5, 6).
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Fig. 5. Formation of the species number of Rotatoria in the dead-arm of the Bodrog, in 1969.
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Fig. 6. Formation of the individual density of Rotatoria in the dead-arm of the Bodrog, in 1969.

*

Taking into consideration the descriptions above, the Rotatoria fauna of the
mortl ake, the Fiizes-ér, and the borrowing puts may be characterized as follows:

Of the Rotatoria fauna of the mortlake and Fiizes-ér the species preferring
standing waters are characteristic. In the borrowing pits, there are rather dominant
the species of a short life-cycle, tolerating the changes in the environmental factors
well, with an inclination to dry up.

Owing to the considerable expansion of the macrovegetation, the number of
the real plankton-organismsin the mortlake were more or less agreeing with, — in the
Fiizes-ér always considerably lower than — that of the metaphyton species.

Our observations concerning the character species of the eutrophic waters have
resulted in a similar statement. In the mortlake there were found several such species,
but their individual numbers manifested themselves to be considerably lower than
in the Fiizes-ér.

From the mortlake there were demonstrated 69, from the Fiizes-ér 117 Rotatoria
taxons. The difference manifested in the species number and the qualitative composi-
tion of the Rotatoria fauna in both water-areas can be explained, in some degree, with
the difference in the macrovegetation of the two water-areas, with the peculiar form of
the bed-structure, and the degree of difference in eutrophization. While namely in the
mortlake the nearly homogeneous stands of Trapa natans are to be found, the vegeta-
tion of the Fiizes-ér is characterized by variety. The Rotatoria fauna of the mortlake
and the Fiizes-ér — supposedly because of the identical origin of, and the constant
connection between, their waters — is showing, apart from differences, a considerable
similarity, taking also into consideration the individual number of the 53 species
which are present in both water-areas.

The Rotatoria fauna of the borrowing pits is decisively determined by the com-
plete lack of macrovegetation, by their being overshadowed, and by a large mass of the
allochthonous organic matter that had got into their water. The 15 species demonstrat-
ed from the borrowing pits, with the exception of one species, occurred in the Flizes-ér,
as well, and eight of them were also present in the mortlake. The large number of the
common species in the water-areas of the flood-plain, in addition to the common
origin of waters, are referring to a food-supply being quantitatively similar in these
waters.

In the spring and autumn months — before and after the main growing period
of the macrovegetation — when the whole watet-area may be considered as having
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the character of a uniform open water, the planctonic species (Asplanchna priodonta,
Filinia longiseta, Keratella cochlearis, Keratella quadrata, Synchaeta oblonga, etc.)
were dominant. Simultaneously with the expansion of macrovegetation, the plankton-
dwelling species were driven into the background and, both in respect of the species
and of the individual numbers, the metaphyton-organisms (Lecane bulla, Lecane
hamata, Lecane ungulata, Colurella uncinata, Testudinella bicristata, etc.) have come
into prominence.

In the physiognomically different parts of the water-area, during the period of
investigations, the individual density of Rotatoria was formed variously. In the period
of the spring multiplication maximum their number were considerably larger in the
places where in the summer months a rich macrovegetation was growing. On the other
hand, on the occasion of the late summer maximum, in the deeper parts of the bed,
we observed a higher individual density in open-water. This phenomenon can be
brought, in our case, into connection with the food-supply that was different in the
various parts of the water-area.

The Rotatoria communities living in different vegetation water-organisms have
shown in the Fiizes-¢ér, considerable similarity in respect of species and individual
numbers. It seems that for Rotatoria the macrovegetation is prlmarlly important as a
substratum serving for settling place. And as Rotatoria are orgamsms of very small
size (50 u—150 ), in their case the quality of plant surfaces is not determinant.
They are not particular about the origin of the organic detritus, either, serving as food
for them. It may have been caused by these two facts in our case that in the different
plant-stands very similar Rotatoria communities were found.

The lesson to be drawn from our fact-finding investigations is that the temporal
(seasonal) appearance and multiplication of Rotatoria of large numbers must have been
considerably determined — in addition to the endogenous factors — from among the
environmental complex investigated: by water-temperature, the favourable food-
conditions, as well as by the presence, resp. absence of the substratum.

In the course of our 24-hour investigations, the migration according to the parts
of the day of four species (Lecane bulla, Lecane galeata, Lecane luna, and Mytilina
ventralis) was observed.

It can be established by reason of our data that the plankton-members to be
found during the whole year, namely the species Keratella cochlearis, Keratella quad-
rata, Asplanchna priodonta, and Polyarthra, are characteristic of the Rotatoria fauna
of the Bodrog-dead-arm and the Fiizes-ér. And in the waterside zone, the species
connected to the presence of the macrovegetation: Philodina megalotrocha, Lecane
bulla, Colurella adriatica, Lepadella patella, Mytilina ventralis, Scardium longicau-
dum, are dominant.

The composition of the species and individual numbers of the Rotatoria fauna
in the borrowing pits is determinated decisively by the astatik character. Here, corres-
pondingly, the species inclined to be dried up, with a rapid multiplication cycle, can be
found.
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A sarospataki Bodrog- hullamtér Rotatoria faunaja

Bancst 1.
Als6 Tisza-vidéki Viziigyi Igazgatosag Szolnok, Tiszaliget

Kivonat

A Tisza Rotatoria faunajanak rendszeres vizsgalata soran mind quantitativ, mind qualitativ
viszonylatban jol érzékelheté a mellékfolyok hatdsa. Ezért szerzé megvizsgalta az egyes mellékfolyok
és a velliik iddszakosan kapcsolatos holtdgak és kubikgddrok Rotatoria faundjat is. Megéllapitast
nyert, hogy a Bodroghullimtér e fauna elemekben igen gazdag s az araddsok idészakdban nagy-
mértékben befolyasoljak a Bodrog és ezen keresztiila Tsiza faundjanak Gsszetételét is. Megoszlasukat
tekintve a tavaszi idGszakban a planktonikus-, Gsszel a metafitikus fajok bejutdsaval kell szamolni.
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ROTATORIA ®AVHA TIOVIMBI BOJPOTA B IAPOHITIATOKE

U. Banvau
Boanoe ynpasnenune HwxraeTucaiickux paitonos, ConpHOk, Tucamurer

Pesrome

B xome cucremaTH4eckoro mcciemoBanus Rotatoria dayssl p. THCBI Xak B KOJIHYECTBEH-
HOM, TaK 1 B KQUECTBEHHOM OTHOUICHMSX SBHO 3aMETHO BIMSHHUEE IPUTOKOB. IT03roMy aBTOp 3aHU~
MaJICsi MCCIeA0OBAaHNEM HEKOTOPBIX IIPUTOKOB M OTHOBPEMEHHO (hayHbI MEPTBBIX PYCII M 3€MIISHBIX
yxab. B pe3ynpTare yCTaHOBICHO, YTO ToiiMa Boapora ouenb Gorarta 3iieMeHTaMH 3TOU (ayHbBI I
3TO B NEPHOJ, HABOJHEHWIA OKa3bIBAE€T 3HAYMTEIIbHOE BIMsiHME Ha coctas (dayHel boapora a vepes
Hero u Tucel. YTo xacaercs ux pa3leseHns, B BECEHHWI IEPHOI CIIeAyeT OKUAATH TOSIBIICHUS ILUIaH~
KTOHMYECKUX, & B OCECHHMM — METa(UTHYECKUX 3UIOB.

Fauna Rotatoria plavnog podrucja reke Bodrog kod Sarospatak-a

Bancsr 1.
Vodoprivredna uprava donje Tise, Szolnok—Tiszaliget

Abstrakt

Kvantitativna i kvalitativna sistemati¢na ispitivanja faune Rotatoria Tise ukazuju na uticaj
njenih pritoka. Stoga je autor analizirao faunu Rotatoria pojedinih pritoka, mrtvaja i u kubicima
koji su sa njima povremeno povezani. Utvrdjeno je da plavno podruc¢je Bodroga ima veoma bogatu
faunu Rotatoria i u vreme visokog vodostaja umnogome uti¢e na sastav faune Bodroga a samim tim
i Tise, i to: u toku proleca se javljaju planktonske, a u toku jeseni metafiticke vrste.
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A HISTORY AND PRESENT-DAY SITUATION OF THE
INVESTIGATION OF THE RECENT LAND SNAILS IN THE
GREAT HUNGARIAN PLAIN

K. B4Ba
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Abstract

The author is surveying the history of the malacological investigation in the Great Hungarian
Plain from 1868 until our days.

The Great Plain belonged to the least explored regions of Hungary, though it is the largest
geographical region of the country. Till 1956, not more than 31 publications dealt with the land-snail
fauna. The research workers of the fin di siécle and of the early part of our century, mostly geologists:
MocsAry, Loczy, TOMOSVARY, TRAXLER, Csiky, KorMos, TREITZ, SCHLESCH, carried out mainly
sporadic collections at the fringes of the Great Plain, now outside our frontiers. The fauna of the
Great Plain is characterized by L. Sods, Rotarides, CzA&GLER, until the end of the nineteen-forties,
who relied on the data of seventy sampling sites. They did not perform any investigations on the
marshlands and wooded areas, which were in that time still undisturbed and free from draining. The
systematical malacological exploration of the Great Plain began in the nineteen-fifties, when the
Academical Programme of Tisza Research started. This programme was limited to the inundation
area of the Tisza. HORVATH, VASARHELYT and later BABA, as members of the Tisza-Research Working
Committee, have extended their investigations outside the inundation area of the Tisza, as well.
In addition to VAGVOLGYI, mainly the students of A. HorvATH have joined, apart from BABA, since
the sixties-seventies, in the research work, in some regions of the Great Plain (GEBHARDT, RicH-
Novszky, KovAcs). The first Hungarian malacological conference, as well, was organized on their
suggestion in Szeged.

In the Great Plain 97 species have so far been found, proving that the Great Hungarian Plain
may be considered as an impoverished foreground of the Carpathians and Alps (the Drava plain). Of
these seven species live only outside our frontiers (Table 1, column 8).

The research of the Great Plain cannot be closed. The systematic elaboration of the plain parts
of the neighbouring states, and that of the culture and semi-culture areas, are missing.

Introduction

The Great Hungarian Plain is the largest geographical region of the country. Its
largest part is formed by the Plain along the Tisza (PEcst 1969).

Its malacological investigation has been, and remained, the poorest among all
the other regions. The explanation of this was already given by Sods 1915: “...even
those dealing with these were more attracted by the mountainous district, which
promised more things of interest, concealed a greater richness than the plain so poor
in molluscs”. At the same time, at any rate, Sods threw light upon, with his works
(1915, 1928) that this fauna was not poor. This has throughly been confirmed by the
researches of the latter decades.
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In the past twenty years (since 1958), a new light was thrown upon this fauna by
my forest investigations, carried out with a quadrating method, which investigations
included the Hungarian, Czechoslovak and Rumanian parts of the Great Plain.

The method of elaboration

In addition to my own collections, I have also used the data of authors, publishing about the
Great Plain. The documentary material of the collections concerning the Great Plain was namely
annihilated by the destruction of the Zoological Department of the National Museum by fire, in 1956.
On the basis of the literary data, it turned out that, till the forties, the authors, with the exception of
Csixy 1906 and RoTARIDES 1931, have not summarized the data of one another.

I have also used the journal of collection of CzOGLER, written between 1915 and 1934, which is
in my possession.

I am presenting the data coming from the different parts outside the frontier of the country in
nine columns in Table 1.

Owing to the changes in nomenclature in the course of the almost 100 years, the names of spe-
cies, published by the different authors, were modified, as follows. Perpolita radiatula = Nesovitrea
hammonis, Aegopinella nitens = Aegopinella minor, Arion empiricorum = Arion fasciatus, Oxychilus
callarius = O. draparnaudi. 1 have arranged the taxonomical sequence of the species list of Table 1
and the nomenclature of species according to Pintér’s publication (1974). Vallonia enniensis (GREDLER
1856) takes place under the name of V. pulchella.

History of the malacological research in the Great Hungarian Plain

The first data are published of Nagyvarad and environment in 1868, 1872, 1891
by MocsAry. He is followed by Loczy 1886, TOMOSVARY 1889, TRAXLER 1893, with
data from the environments of Temesvar and Munkécs. The environs of Budapest are
elaborated by Hazay, 1881. Following their activity, the fauna catalogue of Csiky
1906 already renders account of 54 land species, unfortunately without exact data of
habitat. Of this, 42 species can be accepted as origins really from the Great Plain.
Csiky’s work contains Westerlund’s data (1890), as well, taken over from Hungarian
authors, resp. coming from Hungarian exchange material abroad concerning the
Great Hungarian Plain. It is stated by Csiky 1906 that “we don’tknow entirely the
mollusc fauna of the central parts, to which the Great Hungarian Plain belongs, as
well; on the other hand, some points of that — mainly the environs of Budapest and
Nagyvarad — are known enough”.

The data of scattered items, coming from some geologists, working in the fringe
areas of the Great Plain, were not yet published by Csiky at the beginning of this
century. Thus, he published neither the collection by Kormos 1904, nor that by
TrEITZ 1909, from Piispokfiirds, resp. Palics.

KerTESZ 1890, 1901, and DuDINSzKY 1907 are publishing aquatic species, their
data do, therefore, not take place in my Table.

L. So6s deserves credit for having turned—in conformity with the instructions of
the Hungarian Geographical Society — his attention to the Great Plain and collecting
between 1909 and 1911 on several points of the Great Plain at seventy sites (on the
basis of the works of Sods 1915, ROTARIDES 1931, Sods 1943, 1956). He first summar-
ized his works (in answer to Sturany-Wagner’s work, 1914) in 1915. He used the
scattered data of other collectors (Csiky, ENDREY, GYORFFY, HAZAY, HORVATH,
KEerTEsz, UTHELYID), as well. Of the collections, summarized here, the data of 25 col-
lecting places on the part of the Great Hungarian Plain outside the national frontiers.

My Table published here also encloses the data of MocsAry and KERTESZ on
the slugs collected by them. These were, namely, omitted by Sods. He wrote: “because

94



of omitting the shell-less forms, I have also omitted the data of MocsAryY and KERTESZ
referring hereto”. Sods could not collect slogs owing to aridity.

The fringes of the Great Plain let know very much of the fauna of the Great Plain
of yore. On the one hand, they afford the proofs of the dispersion to the Great Plain.
On the other hand, the forest fauna, the remains of which are recognized by Sods
in the fauna of Batorliget (So6s 1928), could then be found just in the fringe areas of
the Great Plain (e.g; in the first part of the century, the environment of Mohécs and
the plain at Bereg—Szatmdr belonged to an almost continuous forest area).

The later works of Sods concerning the Great Plain were inspired by a faunistical
publication of DubpICH 1926.

Later on, Sods’s attention turned towards the past of the Hungarian mollusc
fauna (Sods 1926), at which he takes into consideration the data coming from the
fringe of the Great Plain, resp. from the mountainous areas (Transylvania). The main
merit of this work is the observation of faunal history (KroLorr 1973).

Sods’s attention was attracted, later on, in the course of his research work in the
Great Plain, by the exploration of the fauna at Batorliget. Answering to the establish-
ments of DUDICH 1926, he writes his recent works (1927, 1928). In the debate, both of
them reach at a right knowledge. DUDICH recognizes the role of subsoil water, moving
close to the surface, as the main factor. So0s, referring to the reconstruction of the
plain vegetation by Rapalcs 1925 and KaAN 1927, establishes that Batorliget is a
remainder of an earlier forest phase of the Great Plain. As he writes, “we may con-
clude, of full right, that in the old humid Great Plain with forests, groves, lived a sim-
ilar fauna to that of the present-day Batorliget, or even richer”.

However they reached knowledge, demonstration was, unfortunately, missing.
Although in the nineteen-twenties, a high number of forests, preserving a similar
fauna, may have existed in the Great Plain: in the Nyir (a district in north-eastern
Hungary), in Szatmar—Bereg, and even in the area Turjanvidék. The intensive
draining of subsoil water began namely only in the thirties.

Following So6s’s work (1915), two newer malacologists began working in the
Great Plain: CzOGLER (in his collecting diary, led from 1915, the last note is in 1934),
as well as Rotarides. Both collected the water and land fauna of Szeged and its wider
environs. Some recent data are published by Schlesch 1929, as well. Rotarides is the
first who, as the first member of Gelei’s school of ecological point of view, approaches
the molluscs of the Great Plain (ROTARIDES 1926 a, b, 1928). He mentions first the
“exchange fauna” of water-edges, but he recognizes spreading by water only in case
of some species. He refers to the effect of drainage and cultivation of the Great Plain
in making the fauna island-like, as a result of which the mass of the surviving species
consists of ubiquitous organisms. He exposes the fauna of the forest at Kistelek and
Deszk, collected since then; establishes that the “ribbon” variations of the Cepaea
species are induced by their interaction with the environment. The species could be
used, at present, too, for inducing a change in the environment. Rotarides, getting
connected with the work of the Plain Research Committee in Szeged, discovered the
fossil fauna of the loess soils in the neighbourhood of Szeged, not forgetting the recent
fauna, either (ROTARIDES 1927, 1931, 1932). Then he drew up the list of the mollusc
fauna in Hungary, in which the data from the Great Plain get a place, as well (ROTA-
RIDES 1933).

In the meantime, there were some informations about the fauna of the environs
of Szeged, from ecofaunistical point of view by CzOGLER 1927, 1935. CZOGLER 1927
was only dealing with shell-fish. (The picture of Rotarides and Czdgler about the
fauna of the Great Plain is to be seen in Table 1, column 4).
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FINALLY, CZOGLER, ROTARIDES 1938 analyse the deposit fauna of the Tisza and
Maros. They recognize the role of water in the distribution of the fauna. Their investi-
gations are, however, localized to the environs of Szeged.

In the nineteen-thirties, WAGNER publishes some data of the Great Plain only
in connection with a few species. He gave a description (later proved erroneous) of a
new species (1933 a, 1935 b, ¢, d) and then wrote of the distribution of the Pomatias
genus in 1938.

So6s 1943, 1956 summarizes the knowledge referring to the mollusc fauna in the
Carpathian basin. His principal work is, of course, containing the data of the Great
Plain, as well.

With this, the activity investigating into the Great Plain of the three great malaco-
logists of the beginning of our century (ROTERIDES, S06s, WAGNER) is closed. Of their
240 monographs of malacological subject 17 were dealing with the Great Plain. Even
the number of the papers of malacological subject, dealing with the Great Plain since
1872 was not more than 31 (a number of these are, however, dealing with aquatic
fauna, as well.)

Rotarides’s student, A. HORVATH, dealt with molluscs in Szeged since 1940. His
main merit is, to have recognized the importance of the systematic Tisza Research
among the first researchers (BABA 1973). Before drawing attention to the research of
the animal kingdom of the Great Plain (SZENTIVANYI 1944—1945), he wrote eight
papers, mainly in connection with the Tisza. These deal, for the most part, with the
aquatic fauna of the Tisza and its dead arms. Land snails are treated by HORVATH
1950, 1955, 1957, 1958, 1962. His ecofaunistical works give valuable dates to the
knowledge of snails in the inundation areas of the Tisza valley. He classifies the
different species on the basis of their humidity and temperature demands. He deals
with the effect of draining on the formation of the environment. In respect of Batorli-
liget, he brings the opinions of Dudich and Sods nearer to each other. He writes:
“...the mollusc fauna of the Great Plain preserved, besides the Holocene changes,
a number of Pleistocene qualities in the primeval bogs (HORVATH 1954) (1?)

In his papers, treating Pleistocene snails from the Danube—Tisza interstream
region (HORVATH—ANTALFI 1954, HORVATH 1962, 1963, 1964, 1965, 1966, 1972),
he uses his ecological observations, too, concerning the species from the Tisza valley.

In 1956—1957, the organized Tisza-research work in the framework of the Tisza-
Research Working Committee, began with Academical support, led by Prof. KoLos-
VARY.

In the work of the Working Committee I have also participated from its begin-
ning, on the proposal of A. HORVATH, and my work has included the forests of the
Great Plain. Cf.: BABA 1958, 1962 a, b, 1964, 1965, 1966, 1968, 1969 a, b, ¢, 1970, 1971,
1970—71 a, b, 1972, a, b, 19734, b, 1974 a, b, ¢, d, 1975a, b, sc, d, 1977 a, b, d, 1978,
1979 (these publications deal only with land snails).

The Tisza deposit fauna is analysed by VASARHELYI 1958, on the basis of his
collections from the Upper and Middle Tisza. The non-published data of his collec-
tions, concerning the Great Plain, were reviewed by the elaborator of his collections,
VARGA, in 1979.

Vagvolgyi’s paper (1953) is extremely informative from methodical point of
view, as well. In the course of reelaborating the snail fauna of Batorliget, he already
deals with the dominance relations, too. He carries out his_collections in plant-
coenological units, summarizing also the sporadic collections of Z. KAszAB, V. SzE-
KESSY, GY. EHIk, Mrs. Kiss-Kocsis, Mrs. G. FEIERVARY, J. STILLER, G. GERE, G. ZI-
LAHI-SEBESS.
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From the nineteen-sixties and seventies, parallel with my investigations, more
and more people have joined in the malacological research work, mainly in connec-
tion with some regional units of the Great Plain. Particularly, the activity of some
students of A. HORVATH is considerable.

Theelaboration of the Danube valley and the Drava-flat was the first (GEBHARDT
1961). The: RicHNOASZKY 1962, RicHNOvVszKY-KoOVAcs 1962, RicHAOVSZKY 1963,
1967, 1973, RICHNOVSZKY—ZEISSLER 1968. (From the above-listed papers those
dealing with aquatic snails are missing). I. PINTER 1962 gives an exact survey of the
distribution of Cepaea species in this country.

From among the specialists of the University in Debrecen, BOGNAR 1969 gives
coenological data from the flood-plain groves of the Danube at Baja. M. TOTH 1971—
1973, 1975 elaborates the molluscs of the inundation area of the Bodrog at Séros-
patak and studies the molluscs of Halap.

Horvath’s student, KovAcs 1974, gives some faunistical knowledge of the mol-
luscs in the environs of Békéscsaba. He also publishes the data from. A. Varga’s col-
lections in County Békés. He finds a new species (Ochychilus hydatinus) in the fauna
of our country.

AGAcsy 1965, 1966, 1968 also publishes some data of the Great Plain (his data
from the Nyir, from the area between the Duna and Tisza rivers are only published
by PINTER—RICHNOVSZKY—SZIGETHY 1979). He investigates, how the occurrence
of the single species can be inserted in the climate district classification of Thornth-
waite concerning our country.

L. PINTER 1962, 1967, 1970 and his student, A. SziGETHY 1973 clarify, in connec-
tion with their fauna-revising activity, on the basis of the data being at their disposal,
the proper anatomical-taxonomic place and distribution of the single genera and
species. VARGA—PINTER 1972 describe a new species, found in Kovéacs’s new collec-
tions, from the southern part of the Great Plain (Hygromia kovacsi).

In 1971, the malacologists of the southern Great Plain (HORVATH, BABA, RiCH-
Novszky, KovAcs, HORNUNG, SZEKERES) arranged a meeting in Szeged. In the Sum-
mer of 1972, in Baja, on their suggestion, the malacologists working in the country
had a meeting, resolving the systematical exchange of information and organizing the
systematic research of the fauna (BABA 1974). As a result of this, the journal Sodsiana
has been published. And on the basis of the common processing of the recent data
of distribution after 1950, as secord in the World, the monograph: PINTER—RICH-
NOVSZKY—SZIGETHY 1979: The present-day situation of the malacological research
in the Great Plain was published, according to the system U TM, with faunalistical
distribution maps.

From the fauna of the Great Hungarian Plain no full picture can be made, even
today. The systematic elaboration of the flat parts of Czechoslovakia, Rumania,
Jugoslavia, and the Soviet Union (Sub-Carpathia or Ruthenia) is missing. About
this, the collections from the beginning of this century could only give some loose
survey. My own collections 1970, 1972—1973 from Rumania, Czechoslovakia also
give only a little contribution to knowledge (Eastern Slovak Plain, Rumanian part
of the Nyir, Temeskoz, the area along the Maros).

The investigation into the Great Hungarian Plain can also not be closed. The
areas under forest culture, planted forests, banks of canals, investigated only a little
by me, can faunistically yield some interesting problems. Good examples for this are
the two living individuals of L. plicata, collected by I. MAHUNKA in Ujszentmargita
in 1977, as well as the collections of Gy. KovAcs, carried out in the different semi-
culture areas (parks of manor-houses, banks of canals and rivers) and culture areas
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Table 1. Phases of knowing the snail fauna of the Great Hungarian Plain from the
beginning of the century until our days

y1

2

3

4

5

(=]

Pomatias elegans

(0. F. MULLER 1774)
Pomatias rivulare (E1IcEW. 1829)
Aricula polita (HARTM. 1840)
Carychium minimum

(0. F. MULLER 1774)
Carychium tridentatum

(Risso 1826)
Cochlicopa lubrica

(0. F. MULLER 1774)
Cochlicopa lubricella

(Porro 1837)
Columella edentula (DrAP. 1805)
Truncatellina cylindrica

(FERr. 1807)
Truncatellina claustralis

(GREDLER 1856)

Vertigo augustior JEFFR. 1830
Vertigo pusilla

O. F. MuULL. 1774

Vertigo antivertigo (DrAP. 1801)
Vertigo moulinsiana

(Duruy 1849)

Vertigo pygmaea (DRAP. 1801)
Orcula doliolum

(Broug. 1972)
Granaria frumentum (DRAP. 1801)
Pupilla muscorum (L. 1758)
Pupilla sterri (VoITH 1838)
Vallonia pulchella

(O. F. MULLER 1774)
Vallonia costata

(0. F. MULLER 1774)
Acanthinula aculeata

(0. F. MULLER 1774)
Chondrula tridens

(0. F. MULLER 1774)
Ena obscura

(0. F. MULLER 1774)
Zebrina detrita

(0. F. MULLER 1774)
Cochlodina laminata

(MonTAGU 1803)
Ruthenica filograna

(RossM. 1836)
Macrogastra ventricosa

(DraP. 1801)
Macrogastra latestriata

(A. ScamipT 1857)
Clausilia dubia DraP. 1805
Clausilia pumila

C. PrErFr. 1828
Lacinaria plicata (DraP. 1801)
Laciniaria biplicata

(MonTAGU 1803)
Succinea putris (L. 1758)
Succinea oblonga DraP. 1801
Succinea elegans Risso 1826
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Cecilioides acicula

(O. F. MULLER 1774)
Punctum gygmaeum (DRAP. 1801)
Discus rotundatus

(O. F. MULLER 1774)
Arion hortensis FEr. 1819
Arion circumscriptus

JOHNSTON 1828
Arion fasciatus (NILSSON 1822)
Arion subfuscus DrAP. 1805
Vitrina pellucida

(0. F. MULLER 1774)
Zonitoides nitidus

(O. F. MULLER 1774)

Vitrea crystallina

(O. F. MULLER 1774)

Vitrea diaphana (Stup. 1820)
Aegopis verticillus (LAM. 1822)
Aegopinella pura (ALDER 1830)
Aegopinella minor (STABILE 1864)
Aegopinella ressmani

(WEsT. 1883)
Nesovitrea hammonis

(STROM 1765)
Oxychilus draparnaudi

(Beck 1837)
Oxyhilus hydatinus (Rm. 1838)
Oxyhilus glaber (RM. 1835)
Oxychilus inopinatus

(ULICNY 1887)
Daudebardia rufa (DrAP. 1805)
Daudebardia transsylvanica

(CLESSIN 1877)

Daudebardia calophana

(WEsT. 1881)
Milax rusticus (MILLET 1843)
Milax budapestiensis

(HazAy 1881)
Limax nyctelius BOURG. 1861
Limax tenellus

O. F. MULLER 1774
Limax maximus L. 1758
Limax cinereoniger WoLF 1803
Limax flavus L. 1758
Bielzia coerulans

(M. BieLz 1851)
Lehmania marginata

(O. F. MULLER 1774)
Deroceras laeve

(O. F. MULLER 1774)
Deroceras reticulatum

(0. F. MULLER 1774)
Deroceras agreste (L. 1758)
Euconulus fulvus

(0. F. MULLER 1774)
Bradybaena fruticum

(0. F. MULLER 1774)
Helicella obvia (HARTM. 1828)
Helicopsis striata

(0. F. MULLER 1774)
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Monacha cartusina
(0. F. MULLER 1774) + + +
Perforatella bidentata (Gm. 1788) +
Perforatella dibothrion
(M. Kim. 1884)
Perforatella rubiginosa
(A. ScumiDT 1853) + + +
Perforatella incarnata
(0. F. MULLER 1774)
Perforatella vicina (Rm. 1842) +
Perforatella umbrosa
(C. PrEIFFER 1828)
Hygromia transsylvanica
(WEsT. 1876)
Hygromia kovacsi
VARGA—PINTER 1972
Trichia unidentata (DrRAP. 1805)
Trichia striolata danubialis
(CLEssiN 1874)
Trichia hispida (L. 1758) +
Trichia villosula (Rm. 1838) +
Euomphalia strigella
(DraAP. 1801) + + +
Helicigona banatica (Rm. 1838) =+
Helicigona arbustorum
(L. 1758) . F
Isognomostoma isognomostoma
SCHROTER 1784
Cepaea vindobonensis (FER. 1821)
Cepaea nemoralis (L. 1758)
Cepaea hortensis
(0. F. MULLER 1774)
Helix pomatis L. 1758
Helix lutescens Rm. 1837 +
Sum total: 48 32
till —1—4 69
till —5—7 77

Ft+

t
g
t

ottt
4

Meaning of the single columns of the Table:

. Korwmos, TrREITZ, S00s 1906—1915).

AGOcsY, HORVATH, VAGVOLGYI, S06s (1943—1956).

\DOO\IO\SJ'ADJNH

of County Békés (acacia groves, environs of fish-ponds, cemeteries, town parks, hot-

houses, etc.)

It is proved by the 97 species, taking place in the summary that the Great Hun-
garian Plain can be regarded as the impoverished foreground of the Carpathians and
Alps (Drava-flat). From among the species listed in column 8, Pupilla sterri, Orcula
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. DupicH, Soos, collections from Batorliget (1925—1928).
. CzOGLER, ROTARIDES, SCHLESCH, S00s, WAGNER (1915—1943).
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49

42

. BOGNAR, GEBHARDT, RIcENOVSZKY in Danube valley, Drava plain (1956—1972),
. KovAcs, TOTH, A. VARGA, VAsARHELYT, (County Békés, the Nyir, till 1974).
. Summarized fauna of the Great Hungarian Plain. Own collections marked by x.

. Species occurring in the part of the Great Plain outside of the border of the country.

XX X X XX

+

SXXX XXX X XX +XX XX X
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doliolum, Vitrea diaphana, Laciniaria plicata, L. biplicata, Trichia unidentata, Trichia
striolata danubialis, Isognomostoma isognomostoma are expressly living but accidental
elements, carried by the river water. Zebrina detrita was found in Sods’s collection
from Kalocsa and Verbasz. Its occurence in the Great Plain is dubious. Macrogastra
latestriata, Dandebardia transsylvanica, D. calophana (BABA 1972), Milax rusticus
Trichia villosula only occured in the parta outside the frontier of the country.

*

The paper will be continued together with References.

Az Alfold malakoldgiai kutatasanak torténete és mai helyzete

BiBa K.
A szerz6 1968-t6] napjainkig attekinti az Alfold malakoldgiai kutatdsanak torténetét.

Kivonat

A Nagyalfold faunajarol ma sem alkothatunk teljes képet. Hidnyzik Csehszlovékia, Roménia,
Jugoszlavia és a Szovjetunid (Kdarpatalja) alféldi részeinek rendszeres feldolgozasa. Errdl a szdzad
eleji gyijtések csak attekintd képet adhattak. Sajat 1970, 1972—73. romadniai, csehszlovékiai gy(ijté-
seim is csak egy-egy adalékot nydjtanak a megismeréshez (Kelet Szlovak Alf6ld, Nyirség romdaniai
része, Temeskdz, Maros mente).

A Magyar Alf6ld kutatdsa se zarhatd le. Az dltalam kevéssé vizsgalt, erd8gazdasigi miivelés
ald es6 terliletek, telepitett erdok, csatornapartok még tobb érdekességet nyujthatnak faunisztikailag.
Erre jo példa a MAHUNKA I altal Ujszentmargitan gy(jtott L. plicata 2 é16 példanya 1977-ben, vala-
mint KovAcs Gy. Békés megye kiilonbozé félkultur (kastélyparkok, csatorna, folyopartok) és kultur
teriiletein (akacosok, halastavak kornyéke, temetdk, varosi parkok, ﬁveghézak, stb.) végzett gyljtései.

Az dsszesitésben szerepl6 98 faj azt bizonyitja, hogy az Alfold a Karpatok és az Alpok (Drava-
sik) elszegényedett elStereként foghato fel. A 8 oszlopban felsorolt fajok koziil a Pupilla sterri, Or-
culadoliolum kifejezetten folydvizhordta véletlen elemek. A Zebrina detrita So6s gy(ijtésébdl keriilt
el6 Kalocsarodl és Verbaszrol. Léte az Alfoldon kétséges. A Macrogastra latestriata, Dandebardia
transsylvanica, D. calophana (BABA 1972), Milax rusticus, Trichia villosula csak az orszdghataron kiviili
részekrdl keriilt eld.
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NCTOPUSA U COBPEMEHHOE COCTOSTHUE
MAJIAKOJIOI'MYECKHX UCCIETOBAHUU AJIOEIBIA

K. Bab6a

Pe3zrome

ABTOp PacCMaTPUBAET MCTOPHIO MaJIAKOJIOTHYECKHX MCCIenoBanuit Andénpaa ¢ 1968 roga no
HaIIMX OHEH.

OrrocuTenbHO dayusl Bombimoit EBpomneiickoil HU3MEHHOCTH M B HACTOSIIEE BpEMS HET IOJI-
HOro mpezncrasieHus. Her cucremaTwyeckoil pa3pabOTKH HU3MEHHBIX DPaiflOHOB YexOCIOBaKHH,
Pympmmu, FOrocnasum u Coerckoro Corosa. (Kapnatckuii xpe6et). CobpaHHBIE 37ech B HaYane
CTOJIETHS KOJUIEKIMH JAIOT JIMIIb 0030pHOE mpencraBiiende. HEKOTOpHI BKIAM MpPEACTABIAIOT .
KOJIIEKITMM aBTOpPa, cobpannsie B Pymbmuu 1 Yexocmosakuu B 1970, 1972—73 rr. (Bocrouro-Cio-
BalKasg HU3MEHHOCTb, PyMbIHCKas yacTh Hupmera, Tememkés, moaepexse Mapomia).

Crnenyer NpomOIDKATH WCCHELOBaHHMS M B BeHIepckoil HHM3MEHHOCTH. MHOIO MHTEPECHOTO
MOTYT JaTh (ayHHCTHKE MEHee MCCIeIOBAHHBIE aBTOPOM MOMIEKAIIUE BEICHHIO JECHOTO XO3sii-
CTBa TEPPHTOPHH, JIECOHACAKACHHUS, Gepera KaHajioB. XOPOLIMM HOATBEPKIEHHEM 3TOTO SBIISIOTCS
obmapyxennsie V. Maxynka B 1972 rogy B paiione ViicenTmaprur 2 xuBeIX obpasma L. plicata,
a Taxke pesynprarhl uccnenopanuit 1. Koay, coOpaHHBIE MM HAa DPa3IMYHBIX MOIYKYJILTYPHBIX
(mapxu GBIBIIMX ABOPIOB, Gepera pek, KaHAb! (M KyJIbTYPHBIX) HACAKICHUS aKalldii, PaifOHbI pbIO-
HBIX 03€p, KJIaA0HIIa, TOPOJCKUE MAPKHA, TEIUTMIBL M T.X.) TEPPUTOPUsIX 0011, YOHTpax KOIIEKIHHA.

CobpanHble B 00mIeil ClI0XKHOCTH 98 COPTOB CBUAETEILCTBYIOT O TOM, 4TO AnbEnba creayer
npu3HaTh 06emHeBmIMM npeansepuem Kapnat v Amnbm (pasuuna Jpaser). 3 nepeurcieHHBIX B BO-
ceMu cTonbuax Bomoe Pupilla sterri, Orcula doliolum sBIAXOTCS COyYaWHBIMM 3IEMEHTAMH,
3aHECEHHBIMM CIOJa BOIOI pek.

Zebrina detrita monana u3 xonnexkmuy [loma paitoros Kanauya um Bep6ac. Hamuwe B Andénbae
ABJIAETCS cnopHbIM. Macrogastra latestriata, Dandebardia transsylvanica, D. calophana (ba6a,
1972), momamu croma TONBKO M3-3a rpammubl. Milax rusticus, Trichia villosula

Istorijat i dana nje stanje malakolo kih istra ivanja u Panonskoj niuiji
B4isa K.

Abstrakt

Autor daje pregled malakoloskih istrazivanja u Panonskoj niziji od 1968. godine do danas.

O fauni Panonske nizije do danas nemano potpunu sliku. Nedostaje sistematska obrada faune
sa podrugja ¢ehoslovacke, Rumunije, Jugoslavije i nizijskog dela Zakarpatskog podruéja SSSR.
Sopstven materijal prikupljen u toku 1970, 1972—73. sa podruéja ¢ehoslovacke (nizija istoéne
Slovacke) i Rumunije (Nyirség, Temeskoz, podrugje Marosa) takodje su samo prilog upoznavanju
faune.

Ni istrazivanja madjarskog dela Panonske nizije nisu okon¢ana. Sopstvena sporadi¢na ispiti-
vanja povrsina pod Sumama, plantaznih Suma, poSumljenih deponija kanala, mogu dati jo§ dosta
interesantnih podataka u faunistickom pogledu.

Prikazanih 98 vrsta ukazuju na osiromaSenje faune na podrudju Panonske nizije, Karpata i
Alpa (podrucje Drave). Medju utvrdjenim vrstama Pupilla sterri, Orcula doliolum su sluajni, sa
vodotokom prispeli elementi. Zebrina detrita je konstatovana u zbirci Sods-a iz okoline Kaloce i
Vrbasa. Njegovo prisustvo u Panonskoj niziji je sporno. Macrogastra latestriata, Dandebardia trans-
sylvanica, D. calophana (BABA 1972), Milax rusticus, Trichia villosula prikuplijeni su samo sa pod-
rucja preko drZzavne granice.
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RELATION BETWEEN BODY WEIGHT AND BODY LENGTH
OF THE WELS OR WALLER (SILURUS GLANIS L.)
IN THE TISZA REACHES AT TISZAFURED

A. HARKA
Lajos Kossuth Grammar School, Tiszafiired
(Received 20 November, 1979)

Abstract

On the basis of the data, collected about 220 wels individuals in the period between 1974 and
1978, concerning the relation between weight and length the following connection was given:

1lg W = —5.1532+3.0006-1g L,

where the body weight (W) is given in g, the body length (L: standard length) in mm. Comparing
this with the data representing the average in Hungary, it is to be established that the welses in the
Tisza begin with a smaller weight but the tempo of the increase in their weight is better than the
average.

Introduction

In case of fish populations it may be very important to know the allometric
relation between body weight and body length. From the point of view of production
it is not all the same, either, what the average body weight of the single populations is
in case of an identical body length. The aim of the investigation, carried out on the
mandate of the Hatchery and Research Institute for Pisciculture, Szarvas, was to
become acquainted with the condition of the welses in the Tisza.

Material and Method of the investigation

We have used to the investigation the data of 220 wels individuals. The fishes were caught in the
Tisza reaches at Tiszaftired, between 1974—1978. Their body length (measured from the tip of the
nose till the beginning of the caudal fin) changed between 350 and 1740 mm, their body weight fell
between 300 and 42150 g.

I have expressed the relation of length and weight with the formula suggested by Tesch (1968):
W =a-L,
resp. with the connection, given by the logarithmic form of this:
IgW =lga+b-igL

W is the body weight of the fish, L is the body length and “a” and “b” are the parameters of the
equation.
I have calculated the values of the condition factor (CF) according to Hile (1936), on the basis
of the connection:
w
CR=f—
L3
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Results

After performing the linearity investigation with the logarithms of data, I fitted
a line to the points, with the least square method (Fig. 1). The equation of the received
line is:
lg W 2—-5.1532 +3.0006-1g L

IgW W
g & (Iozg)
46 ] W@ | 44
IgW=-51532+3.0006-1gL

4.4 | | 40
4.2 | [ 36
4.0 | | 32
38 | [ 28
36 | [ 24
34 | 20
32 | [ 16
3.0 | L 12
= ®) 2
26 W=70275- 10512 [ 4
A

0 200 400 600 800 1000 1200 400 1600 1800 (mm).L
25 956 27 28 29 30 31 32 33 34 35igL

Fig. 1. Allometric relation between body weight and body length W =body weight ing
L=body length in mm.

From the equation the body weights, belonging to the single body lengths, can be
calculated and compared with Antos’s (1970) data (Table 1).

Table I. Connection between the body length and body weight of the wels

Body length Body weight in g
. | Hungary The river Tisza
500 1300 880
800 400 3 600
1100 10 000 9 400
1450 20 000 21 500
1750 35000 37 700

Antos does not publish the exact origin of his data but these supposedly represent

the average in Hungary.
It turns out of the Table that the body weight of the rather small individuals,

which form the bulk of the catching in the Tisza, remains below the average. They be-
gin, therefore, with a smaller weight but the tempo of their growing in weight is
faster than that of the average.

104



The weight data of Antos are probably strongly rounded values. Thus, the CF
values, calculated of these, are also approximative (Table 2). With the increase in
body length, they perceptibly decrease, while the condition of the welses in the Tisza
is balanced enough.

Table 2. Condition of the average welses in Hungary and in the Tisza

Body length 10° CF
(mm) Hungary Tisza
500 1.040 0.704
800 0.781 0.703
1100 0.751 0.706
1450 0.656 0.705
1750 0.653 0.703

From the point of view of meat production it is decisive, after all, in how much
time the given body weight was achieved by fishes. This question, however, will only
be replied to by the growth investigation, as a function of time.
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A harcsa (Silurus glanis L.) teststly-testhossz viszonya
a Tisza foly6 tiszafiiredi szakaszin

HARKA A.
Kossuth Lajos Gimnéazium, Tiszaftred

Kivonat

Halpopuldciok esetében igen fontos adat a teststly és a testhossz allometrikus viszonyanak
ismerete. SzerzG 1974 és 1978 kozotti idészakban 220 harcsapéldanyt mért meg s ennek alapjan a suly
és a hossz viszonyéra a kovetkezd Osszefiiggést mutatta ki:

1 g W=5,1532+3,0006. Ig L .
ahol a testhossz (W) g-ban a testhossz (L standarthossz) mm-ben szerepel. Osszehasonlitva a magyar-
orszagi atlagot képviseld adatokkal megallapithatd, hogy a tiszai harcsa példdnyok kisebb sullyal
indulnak, de stulyndvekedésiik iiteme az atlagosnal jobb. A halhustermelés szempontjabol azonban az
a dont8, hogy az adott testsulyt mennyi id6 alatt érik el a halpéldanyok. Erre azonban csak az idé
fliggvényében végzett novekedésvizsgalat fog valaszt adni.
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‘COOTHOMEHME BEC TEJA-AJIMHA TEJA IYKU (SILURUS GLANIS L.)
HA YYACTKE THUCBI V TUCAPIOPEJA

A. Xapxa
I'mvrasus uvenn Komyra, Tucabropen

Pe3rome

B cnyyae pHIGHBIX HOMYIIALMIA BaXKHBIM IIOKA3aTENEM SBISETCS AJITOMETPHISCKOE OTHOICHUE
MEXIY BECOM M UIMHOM Tena. B nepuox ¢ 1974 no 1978 rr. aBTOp mpoBEn n3Meperus 220 OIyK X Ha
‘OCHOBE 3THX M3MEPEHMI COCTABHUII CIIEAYIOMYIo GOPMYIIy COOTHOIIEHHS BeCa W JJIMHLL TENA:

Igw=5,1532+3,0006.Ig L
rae Bec Tena (W) BBIDaXeH B I,a

nmwHA (i CTAaHI.AJMHA) — B MM.

Ipu cpaBHEHAMM DOJIYYEHHBIX 2 BTOPOM JAaHHBIX H3MEPEHHMit CO CpefHUMH 1m0 BeHrpmm, ycra-
HOBJICHO, 4TO 3K3eMIUTAPHI MyK B Trce OTIMYAIOTCS MEHBIIMM HaYaIbHBIM BECOM, HO TEMI IIPH-
POCTa XHMBOTO Beca Yy HUX BbIIe cpegHero. C TOYKH 3PEHUS PHIOONPOM3BOICTBA OCHOBHBIM MOMEH-
TOM SBIIIETCA TO, 33 KaKO€ BPEMs 3K3EMILLAPHI PHIOBI COOCOOHBI HOCTHYL ONPEHEIEHHOTO BEca.
OTBeT Ha 3TOT BOIPOC HACT aHAIHW3 NMPHPOCTA B 3aBUCAMOCTH OT BPEMEHH.

Odnosi teZine i duZine soma (Silurus glanis L.) na deonici Tise ked Tiszafiired

Harka A.
Gimnazija Kossuth Lajos, Tiszafiired

Abstrakt

Poznavanje alometrijskih odnosa tezine i duzine tela ribljih populacija je od velikog znadaja.
Autor je u periodu 1974—1978 premerio 220 jedinki i na osnovu odnosa tezine i duzine utvrdio sle-
decu zavisnost:

1 g W=>5,1532—3,0006. 1g L
gde je tezina (W) data u gramovima a duzina (L standardna duzina) u mm. Uporedjujuéi sa prosecima
iz Madjarsje moZe se utvrditi da i pored toga $to somovi iz Tise u po&etku imaju manju tezinu tempo
porasta u teZini im je bolji od proseka. Medjutim sa stanoviSta proizvodnje ribljeg mesa odludujude
Je za koje se vreme dostiZe data teZina pojedinih jedinki. Na ovo pitanje ¢e dati odgovor ispitivanja
porasta u funkciji vremena.
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THE COMPARATIVE ORNITHOLOGICAL INVESTIGATION
INTO THE FLOOD-PLAIN MEADOW AT TISZALOK AND
RAKAMAZ

A. LEGANY
North-plain Inspectorate of OKTH, Debrecen
(Received 10 November, 1979)

Abstract

The paper compares the avifaunas of the flood-plain meadows at Rakamaz and Tiszalok.
I have established in the course of the systematic stock-takings the number of the nesting species and

pairs. In connection with these and the analysis of the observed ecological changes, I have established
the following:

1) The areas are degraded as a results of human effects.

2) As a result of afforestation, foreign — mainly arboricolous and dendricolous — species
settle down in the area of the meadow. *

3) In the flood plain of the Tisza, some areas preserving original floral and faunal elements can
also be found.

4) The meadow at Rakamaz is like this, too; its protection would, therefore, be worth while
and reasonable. .

Introduction

The continuous research, observation of our rivers and among these the Tisza is
justified by the permanent transforming human activity. As a result of these effects, the
fall of the river, the direction of flowing, the dimension of flood plain, etc. change.
In the area, restricted within banks — though here mostly an agricultural activity
is going on — there are still some sections, which preserved more or less of the by-
gone animal and vegetable kingdoms. But the dimension of these areas decreases more
and more, it is therefore important to observe and take them into consideration. It is
therefore that I chose — after previous information — the flood-plain meadows at
Rakamaz and Tiszalok. We can namely get — after duly investigating and comparing
them — a certain picture of the causes, direction and degree of the changes to be
expected. These meadows are the most characteristic ecosystems of these Tisza
reaches, because here have been forests of major dimension neither today, nor in the
past. My decision is justified by this, as well.

Natural conditions
I) The flood-plain meadow at Rakamaz lies south of the railway line connecting

Tokaj with Rakamaz, its extent being about 900 ha (cf. Fig. 1). Its surface is flat,
having the lone and mostly silted up mortlake beds as terrain depressions.
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Fig. 1. Geographical situation of the investigated areas in Hungary.
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Fig. 2. Distribution of the nesting biotopes in the flood-plain mealiow at Rakamaz

Keyto the signs used: 1 Mortlake 2 Swamp 3 Grazing land 4 Meadow with willow bushes and
puddles 5 Dry meadow with willow bushes 6 Bleak grass-land with puddles 7 Row of trees
8 Dike.
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Despite grazing and mowing, the vegetation has preserved much of its former
state. I perform the botanical analysis of the meadow as an ecosystem in nesting
biotopes, but only in a depth necessary from ornithological point of view. (Cf. Fig. 2).

1) The mortlake — mostly with a free water surface, at the surface with a
floating vegetation — Nymphoidetum alboluteae. There are several Typha angusti-
folia, a few T. latifolia, Glyceria maxima, Phragmites communis, with narrow reed-
fringes towards the-meadow. Here and there, there are several Schoenoplectus lacust-
ris, in spots.

2) In the mortlake beds, already filled up for the most part, marshes were formed
where the stock-forming species are Glyceris maxima and Schoenoplectus lacustris.
There are comparatively few Typha latifolia and Phragmites communis.

3) The grazing land is generally the highest part of the area, becoming dry at
first, where owing to the continuous treading and grazing the vegetation became
poorer and degraded. The basis is here, too, the Lythro-Alopecuretum pratensis asso-
ciation but with much fewer species. Stock-forming is Alopecurus pratensis. There are
characteristic: Poa pratensis, Rumex conglomeratus, in fresher places Symphytum
officinale and Ranunculus sceleratus.

4) The most characteristic biotope — and scenic element — of the area is the
meadow with willow-bushes, where rich bush groups are sporadically formed by
Salix alba. Here and there, in the deeper parts, temporary puddles are formed with an
Eleocharis acicularis, Carex vulpina, Agrostis stolonifera, and Symphytum officinale
vegetation.

5) In the higher and dry parts of the willow-bush areas a characteristic flood-
plain meadow: Lythro-Alopecuretum hungaricum was formed, with Alopecurus praten-
sis, Poa pratensis, Trifolium pratense, Chrysanthemum leucanthemum, Leucojum
aestivum, Equisetum arvense and in fresher places Symphytum officinale and Ranuncu-
lus sceleratus species.

6) The vegetation of the grass-land without willowy bushes completely agrees
with the former, only Salix alba is missing.

7) The area is comparatively poor in trees, at least much poorer than the meadow
at Tiszalok. Its only row of trees is formed by planted Populus robustus.

o
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Fig. 3. Distribution of the nesting biotopes in the flood-plain meadow at Tiszalok

Key to the signs used: 1 Row of trees 2 Forest belt 3 Willow plantation 4 Mortlake 5 Dike
6 Meadow with puddles 7 Dry meadow — grass-land 8 Dry meadow — grazing Land
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II) The flood-plain meadow at Tiszaldk similarly lies at the left bank of the river,
east-northeast of Tiszalok, its extent being about 970 ha (cf. Fig. 1). In respect of its
character, it differs from the former meadow. It has more rows of trees and even a
forest belt. By human impacts deeper changes are caused and this is manifest both
in its vegetation and in the animal kingdom (cf. Fig. 3).

1) The row of trees and the forest belt consists of a 20 to 25 years old planted
Populus robusta stock.

2) At the side of the channels, covering with a network the area, a characteristic,
2 to 3 m broad bush belt is formed by Salix alba, somewhat replacing with its presence
the willow bushes of the meadow at Rakamaz.

3) The forest belt is a 10 to 12 m broad forest, with an Austrian oak row at its
skirts. Its growing stand is Populus robusta.

4) It has no swamp. This is partly replaced here by a willow plantation, created
for growing willow-twigs, used for wicker-work, planted with 1 m foot and row
spaces. It is yearly pruned about 50—60 cm high from the ground. The resected head
formed in this way, as well as the mass of thick shoots, mean a biotope suitable for
nesting. Its area is about 22 ha. Its maximum water covering is 60 cm, which gradually
decreases till being dried.

5) A meadow with puddles, at its deeper points with a Carex vulpina, C. distans,
C. elata, Eleocharis palustris, Juncus inflexus, Glycerina maxima, and Schoenoplectus
lacustris vegetation. In its higher parts — in case of an entirely shallow water — there
are: Agrostis stolonifera, Symphytum officinale, Rumex conglomeratus. This biotope
developed in temporarily water-covered areas.

6) A dry meadow — at the highest points of the flood plain. A part of it is mown,
another part is grazed. (Cf. Fig. 4). Its vegetation is the characteristic, and above men-
tioned, Lythro-Alopecuretum pratensis association.

7) The mortlake is an area of no importance, with much broader reed skirts,
without any floating veagtation.

Methods of the investigation

The methods are determined by the aim: to get from the area a material as much useful as
possible. For this purpose I already began informative surveyings in 1977 and 1978. With the help
of these I demarkated the two areas, which were systematically investigated in 1979. In the course
of this, I endeavoured to establish possibly every nesting species and pair in both meadows. I ranged,
therefore, systematically over the area from early Spring till Autumn, in the course of which I have
recorded the observed species, their activity and number. The data were fixed in each biotope —e.g.,
grass-land, grazing land, meadow with willow bushes, row of trees, swamp, etc. — separately, in order
to get a picture, by means of this, of the structure of the bird colony.

For establishing the hatching species, I have taken into consideration the observed nests, the
parents leading nestlings, the singing males and every circumstance that referred to hatching: egg-
shell, behaviour showing an axiety for the nest, etc. During the surveys, I have recorded the data, as
well, in connection with species that only arrived here for nutrition. This was primarily important
in Autumn and Spring, on the occasion of migration.

Results of the investigation

In the course of the observations I have established that in respect of the number
of nesting species, there is no considerable difference. (Cf. Tables 1 and 2). In the
composition of species, however, there is a more considerable difference, caused by
the different naturalfundamentals of the two areas. As mentioned above, in the flood-
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Fig. 4. Human impacts on the flood-plain meadow at Tiszalok
Key to the signs used: 1 Fishing, angling 2 Grazing 3 Mowing.
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Fig. 5. Human impacts on the flood-plain meadow at Rakamaz
Key to the signs used: 1 Fishing, angling 2 Grazing 3 Mowing.

plain meadow at Tiszalok, the role of forest belts and rows of trees is more consider-
able, in a result of which the number of species that prefer this has increased. This is
proved by the numbers, as well, which give the distribution of the bird colonies of the
two areas, on the basis of nesting levels:
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Tiszalok Rakamaz

per cent per cent
Hydrocolous 3 species, 10.7 3 species, 9.3
Phragmitidicolous 7 species, 25.— 9 species, 28.1
Terricolous 7 species, 25.— 16 species, 50.—
Fructicolous 3 species, 10.7 1 species, 3.3
Dendricolous 3 species, 10.7 — species,
Arboricolous 5 species, 17.9 3 species, 9.3

Table 1. Number of species and pairs, nesting in the flood-plain meadow at Rakamaz

in 1979
Species 1 2 3 4 5 6 17 Total
1 Ardea purpurea 1 2 2
Number of nesting species 446 - - 5 0 B85 32
Number of nesting pairs 112195135560 152--32:- "2 389
Meaning of numbers in the head-piece: 1 = mortlake, 2 = swamp, 3 = grazing land, 4 = meadow

with willow bushes and puddles, 5 = dry meadow with willow bushes, 6 = bleak grass-land with
puddles, 7 = row of trees.

In both areas, the backbone of the colony is formed by hydrocolous, phragmiti-
dicolous and terricolous species — what corresponds to the possibilities of the flood-
plain meadow. — In case of the meadow at Tiszalok, the value of the fructicicolous,
dendricolous and arboricolous species is 39.3 per cent, while at Rakamaz this value
is not more than 12.6 per cent.

The value of species identity — with 17 common species — is 37.8 per cent. This
is showing the doubtless and close relationship of the areas. But just the former data
show the transformation, resp. the direction of it, induced by the human impact.

In the course of surveying, it could be established that in the meadow — as within
an ecosystem — the species are separated in biotopes. The swamps, meadows with
willow bushes, grazing lands, rows of trees, etc. (cf. Tables 1 and 2) may be character-
ized with definite nesting part-colonies. The nesting biotopes, to be found within the
single meadows, can be parallelled. They satisfy identical or similar demands. Their
bird colonies are, therefore, also identical or similar to each other. This is shown by the
following:

Table 2. Number of species and pairs, nesting in the flood-plain medow at Tiszalok

in 1979
Species 1 2 3 4 5 6 Total
1 Podiceps ruficollis Pall. 2 2
Number of nesting species 5 5 7 5 6 3 28
Number of nesting pairs 12 16 13 60 33 27 . lel

Meaning of numbers in the head-piece: 1 = row of trees, 2 = row of bushes, 3 = forest belt,
4 = willow plantation, 5 = meadow with puddles, 6 = dry meadow.
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Fig. 6. The exent of water-cover in the flood-plain meadow at Rakamaz

Key to the signs used: 1 Standing water 2 Water-covered only in flood 3 Temporary, in late
Summer dried.
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Fig. 7. The extent of water-cover in the flood-plain meadow at Tiszalok

Key to the signs used: 1 Standing water 2 Water-covered only in flood 3 Temporary, in late
Summer dried.
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Rakamaz: Tiszalok:

Row of trees Row of trees

Swamp Willow plantation

Grazing land Grazing land

Meadow with willow bushes Meadow with puddles, a row
and pudles of bushes

Bleak grass-land with Meadow with puddles
puddles Dry grazing-meadow

Dry meadow with willow
bushes Forest belt

The observed difference between the bird colonies of the two areas can also be
perceived at parallelling the nesting biotopes. The forest belt of the meadow at Tiszalék
has, namely, no corresponding pair at Rakamaz. Therefore here appear the forest
species, the existence of which in a meadow can only be explained in this way.

The species composition of the nesting stock of the single part-areas is perma-
nent. This is caused by the firm demands of species towards their environment.
A species or colony is namely only inclined to settle in an other biotope if it can fulfil
similar damands. This can be observed in case of reed warblers, which can mainly be
observed at Rakamaz in the swamp, at Tiszalok in the willow plantation. A role,
like this, is played at Tiszalok by the row of bushes, as well, which enables the settle-
ment of the birds of the meadow with willow bushes at Rakamaz, to some extent.

In the interest of the further evaluation and comparison of the areas, I have
calculated, how many nesting pairs can be found in a 25 ha area. I have chosen just
this areal extent because I wanted to make a comparison with the data obtained from
a flood-plain meadow at the Upper Tisza (LEGANY 1974). On this basis, I have obtain-
ed the following data:

At the Upper Tisza, in a 25 ha area, 5.3 pairs nested
At Rakamaz 25 ha area, 6.2 pairs nested
At Tiszalok 25 ha area, 4.1 pairs nested

Here I note that, at calculating the value at Rakamaz, I have not taken into
consideration the gull colony, which — with its 166 nesting pairs — would have in-
creased and deformed the value. Accordingly, it turns out of the investigation into the
values referred to the areal unit (25 ha) that the meadow at Rakamaz is a comparative-
ly richer area, which is better than the average and more valuable from biological
point of view. The same cannot be said of Tiszalok.

I have investigated into the distribution of species, according to the consumed
food. At ranging into the single categories, I have decided on the basis of the feeding
stuffs, making the most part of nourishment. The obtained results are projected in
both areas to the nesting biotopes. This was important because most species — with
the exception of carnivores and a few mixed eaters — take their food in the nesting
biotopes (cf. Table 3).

It is to be established on this basis that the backbone of the part-colonies of each
nesting biotope is formed by insectivores, apart from which, an important role is
played by the mixed eaters, as well. The carnivores — being super-predatory birds —
cannot nest in every biotope, owing to their long action-radius. At the same time,
they visit almost the whole meadow, in order to take nourishment.
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Table 3. Distribution of the nesting species of the flood-plain meadows,
on the basis of the consumed nourishment, in the single nesting biotopes

Rakamaz

Mortlake 1/2 M/2
Swamp C/3 H/5 1/6 M/2
Grazing land 1/4 M/1
Meadow with willow bushes and puddles 1/5

Dry meadow with willow bushes H/2 1/4 M/2
Grass-land with puddles H/1 1/3 M/1
Row of trees C/1 M/1
Tiszalok:

Row of trees C/1 ‘\ 12 M/2
Row of bushes 1/5

Forest belt H/1 1/5 M/1
Willow plantation C/1 H/1 1/3

Meadow with puddles H/3 12 M/1
Dry meadow I/1 M/2

Signlegends: C = carnivore, H = herbivore, I = insectivore, M = mixed eater. The numbers
behind the letters designate the number of nesting species.

On the basis of observations, the meadow proved to be an ecological unit, where
the production of feeding stuffs is larger than the consumption. T have not observed
any influx of matter — feeding stuff — only the export of that. That is to say, I have
observed in several cases some species that took nourishment in the meadow but did
not nest there. In order to show the degree of this, I am publishing here the data of a
single day of observation — 21 May, 1979 — from the meadow at Tiszalok:

1 Ardea cinerea L. 4 individuals
2 Ardeola ralloides Scop. 4 individuals
3 Egretta garzetta L. 5 individuals
4 Nycticorax nycticorax L. 30 individuals
5 Ciconia ciconia L. 25 individuals
6 Ciconia nigra L. 1 individuals
7 Anas platyrhynchos L. 80 individuals
8 Anas querquedula 1. 30 individuals
9 Aythya ferina L. 50 individuals
10 Aythya nyroca GULD. 30 individuals
11 Philomachus pugnax L. 150 individuals

Note: The above species all were observed in the meadow with puddles.

The number of the individuals, which only took food there, mainly increased in
the time of the spring migration. It is, namely, in that time that the spring flood recedes
to the riverbed, filling with water every small dip. This gives an excellent eating and
resting place to the various Anatidae and Limicola species. The dicisive role of water
is also proved by, that on the occasion of autumn migration the number of bird masses
is much lower, and even it may be entirely missing, because there is no water in the
area. Then, a movement of birds may only be observed in the deeper laying areas
of the meadow at Rakamaz with standing water.

It is obvious even from the above described facts that the meadow at Rakamaz
is a more valuable area from any points of view. The cause of this can be explained by
various human impacts. There are among these primarily : grazing, mowing, and river
control. During my observations, I attempted to investigate into the effects of these
upon the living world.
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Grazing — owing to its known effects — degrades the meadow. This may be re-
gistered not only in the vegetation but, as a result of this, in the bird colony, as well.
The grazed lands have, namely, always a lower species number than the similar, but
not grazed, sections. For instance, I have observed at Rakamaz five and at Tiszalok
only three hatching species. And even the same species occurs here with a lower
individual number than in control areas.

For instance, at Rakamaz, in the grazing land, three pairs of Vanellus vanellus L.
nested, while in the bleak grass-land with puddles 15, and in the meadow with willow
bushes and puddles 10 pairs.

Not more than one pair of Limosa limosa L. hatched in the grazing land, on the
other hand, 10 pairs did this in the bleak grass-land with puddles, and 6 pairs in the
meadow with willow bushes and puddles.

It is to be noted, at any rate, that we must not draw of this conclusions of general
value because this is valuable only here. At the same time, there are some species that
hatch or mostly hatch in grazing lands and their number is not influenced at all by
grazing — e.g., Alauda arvensis L.

As mowing takes place, luckily, after the first hatching, its effect does not seem
to be as harmful as it could be otherwise. But it cannot be called advantageous, either,
because I have established in the course of surveyings that in the mown areas I have not
observed any bird, at all, where before — in case of a high grass — they were in large
numbers. This was my concrete observation in the meadow at Tiszalok on 11 June,
1979. And I had similar observations at Rakamaz, as well.

As to river control, it was of the most obvious effect upon the avifauna of mea-
dows. As long as the meadow at Rakamaz preserved its original surface — we find
in it hardly any channel — as a result of this, the draining of the area follows much
later every year. To say nothing of that some continuously water-covered deeper places
always remain in this area. On the other hand, in the meadow at Tiszalok — with the
aim of an intensive meadow and grazing-land economy — a network of canals was
formed for drainage and possibly for irrigation. As a result of this, the area is dry at
the end of May or the beginning of June and the hygrophilous species disappear.

At last, T mention afforestation from among human effects. This has induced,
besides the economy of water supplies, the most important change. This manifests
itself in the composition of species and has caused the difference between the two
areas (cf. Figs. 4 and 5).

By reason of all these, we may draw the following conclusions:

1) As a result of the human environment-forming activity, the original, autoch-
thonous bird colony is reduced to poverty, changes, in respect both of its species and
individual numbers.

2) As a result of afforestation, in the meadow a settling down of species followed
that was foreign from the ecosystem there.

3) Tt is still possible to find in the flood plain of the Tisza some ecosystems that
have preserved comparatively much of their original feature and living world. For
instance, the flood plain at Rakamaz.

4) The areas, where the premaeval state can still be found, even if with more or
less changes, ought to be placed under protection. It is justified; therefore, to declare
the flood-plain meadow at Rakamaz protected, connected with the Tokaj Region
Conservation District, to be created in the future.
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A tiszalgki és rakamazi drtéri rét dsszehasonlité ornithologiai vizsgdlata

LEGANY A.

Kivonat

A dolgozat a rakamazi és tiszaloki artéri rétek madarvildganak Gsszehasonlitd elemzését végezte
el. Szerz6 a rendszeres allomanyfelvételezések soran megallapitotta, hogy milyen Osszefiiggések adod-
nak a fészkel6 madarfajok és parok szamat illetGen, valamint a kornyezetokologiai valtozasok
mindségét illetéen. Eszerint:

1) A fokozodd anthropogén hatasra a vizsgalt teriileten is bizonyos mérvii degradaldédas mutathatéd
ki.

2) A rétek és legel6k befasitasa kovetkeztében idegen madarfajok, féleg arborikol és dendrikol ele-
mek telepedtek meg.

3) A Tisza fent nevezett arteriiletein azonban az eredeti flora- sé faunaelemeket napjainkig megérzé
szakaszok.

4) Mivel a Tisza eredeti élGvilagdnak meglrzésére volna itt lehet8ség, szerzd kivanatosnak tartja
rakamazi rét természetvédelmi teriiletté nyilvanitdsa.

117



CPABHUTEJBHOE OPHUTOJOI'MYECKOE NCCIEAOBAHUE
MOMMEHHBIX JIVITOB B PAMOHE TUCAJEK M PAKAMA3

A. Jleraus

Pezrome

ABTOD MPOBE]I CPABHUTEIbHBIA aHAIN3 MUpPa NTHI NOWMEHHBIX JIyTOB B paiione Tucanéx u
Paxamas. B XO/€ CUCTEMATHYECKOTO MOACYETa YMCICHHOCTH IITHI] aBTOPOM YCTAHOBIIEHBI OIpese-
NEHHBIE 3aBECAMOCTA OTHOCHTEIBHO BUIOB THE3NSIIMXCS IITHI ¥ YHCIA [1ap, a TAKOKe KaYeCTBEHHBIX
5KOJIOTHYECKIX M3MEHEHMHA CpPeIbl. B COOTBETCTBHU C 3THUM:

1) Vcunusaromeecst aHTPOIIOTEHHOE BIIMSHIE U Ha MCCIIENYEMOI TEPPUTOPHH BBI3BIBAET ONPEACEH=
HYIO Jerpafariyro.

2) B cmily HACAXKIECHMS IEPEBbEB HA JIyraX U HAaCTOMINAX HOCEIMIUCE HOBBIE BUbLI MTHI, TIABHBIM
06pa3zoM apGOPUKOIbHBIE W AECHAPUKOJIbHBIE 3IEMEHTHL

3) BrlmeykasaHHblC HOWMCHHBIC YYACTKH NPEICTaBIAIOT COOOM TaKkHe TEPPUTOPHH, KOTOPbIE JO
HACTOSIIUX IHEH COXpaHWIM MEPBOHAYANBHYI (iopy u dayHy.

4) TIOCKOJBKY 3€Ch BO3SMOKHO COXPAHEHHUE IEPBOHAYAIBLHOTO XKIBOTO MUPA, aBTOP CYUMTAET JKeja-
TeNbHBIM O0BABHUTEL JYyr B PakamMasu 3amOBEIHON TEPPUTOpPUE.

Uporedna ornitoloska instraZivanja plavnih ritova na podrucju Tiszalok i Rakamaz
LEGANY A.

Abstrakt

U radu je izvrsena uporedna analiza ornitofaune plavnih ritova na podruéju Tiszalok i Raka-
maz. Autor je na osnovu redovnih snimanja utvrdio uslovljenost medju gnezdaricama kao i njiho-
vih parova u zavisnosti od kvalitativnih ekoloskih promena sredine, i to:

1) Pod poveéanim antropogenim uticajem i na ispitivanim podrucjima se javljaju odredjene deg-
radacije.

2) Usled posumljavanja ritova i pasnjaka javljaju se strani predstavnici ornitofaune, pre svega ar-
borikolni i dendrikolni elementi.

3) Navedena plavna podrudja Tise su svakako deonice koje su do danasnjih dana sacuvali autohtone
floristi¢ke i faunisticke elemente. :

4) S obzirom da na ovom podrudju postoji moguénost za ofuvanje autohtone faune autor smatra
pozeljnim proglasenje rakamazinog rita zastienim podrucjem.
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INVESTIGATION INTO THE NEST COLONIES AND NESTING
BEHAVIOUR OF THE STARLING (STURNUS VULGARIS L.
IN THE FLOOD PLAIN OF THE TISZA

GY. MOLNAR
Istvan Vedres builders’ technical secondary school, Szeged
(Received 25 November, 1979)

Abstract

The nest colonies of the starling play an important role in the living-space of the birds nesting
in the flood plain of the Tisza. The colonies are formed in the sections, rich in hollows, of the willow
plantation in the flood plain, after the arrival of starlings at the end of March. The birds, which nest
in the forest but fly out to the neighbouring culture area, as well, could be followed with attention
and counted frem the dike, from which the number of nesting pairs could be concluded. Starlings
bring at the same time more than one insect to their nestlings, their rhythm of feeding is fast, thus they
destroy a large amount of insects. Their customs, conduct forms during the nesting time contain
particular elements, as well, which cannot be observed in other singing-bird species.

*

The situation and role of the nesting colonies of the starling in the flood plain
of riversis not cleared. In the flood plain of the Tisza it has not been investigated, as yet.
I have therefore decided to take this question, which is important from scientific and
economic points of view, under examination.

I'have observed the starling not-systematically since 1958, systematically since Sep-
tember 1977. The main area of observation was the sector at Tapé—Vessz3s, at the
right bank of the Tisza, in the neighbourhood of Szeged (Fig. 1), besides which the
hobby-gardens at Szeged, Makra-szék (Szatymaz) and Tdserdd (flood-plain of the
Tisza Dead-Arm) were control areas.

Seven km north-east of Szeged, a 3400 m long, 20 to 250 m broad section of the
flood plain at the right bank of the Tisza, is covered with a characteristic willow-
poplar gallery forest (Salicetum albae fragilis). (Fig. 1). Here I carried out in Summer
1978 a quantitative stock-survey, from the arrival of the first starling pair (27 March)
till the taking flight of the nestlings from the first hatching (1 July).

The starling pairs gradually occupied the sections of the gallery forest that were
suitable for nesting, abounding in natural hatching hollows. The selection of hollows
and then pairing began (6 April). After laying the first eggs (15 April), the formed nest
colonies could already be estimated with good chance. The result of the estimation
performed on 21 April agrees well with the data, established more exactly later, in the
time of feeding. On 21 April, I observed a strong movement of starlings. The birds
moved between the forest and the agricultural area, a number of males sang on the
top or crown of willows.
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At the end of April the Tisza inundated the flood plain, thus I chose a farther
nest, for observing the bird behaviour during feeding. In Makra-sz€k (Szatymaz)
four starling pairs nested in tree-hollows, cut by woodpeckers in an abandoned farm-
yard. On 19 May, the birds fed some 10—12 days old nestlings.
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One of the pairs gave food to nestlings eleven times in 30 minutes. Averagely, 2.5
to 3 minutes pass between two feedings. The extreme values were: the shortest time
10 seconds, the longest time six minutes. The birds flew for nourishment to the nearby
meadow of wet grass or to the farther agricultural area.

In the flood plain between Szeged—T4pé and Vessz&s, I undertook a quantitative
stock-survey in feeding time. My aim was to establish the number of nesting pairs,
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the extent of nest colonies. I carried out observation with the following method:
As the starlings moved between their nesting places in the forest and the culture
areas beyond the dike, I stood on the top of the dike and counted, in a definite section, .
for ten minutes, the birds flying into the forest, with some food in their bills. As a
control, I also counted the birds, flying out of the forest. I have divided the obtained
number with the 2.5—3 minutes feeding time, established beforehand. In this way,
I have got the number of nesting pairs. I have completed this method by observing
that the feeding pairs mostly fly by the same air-line towards their nest in the forest.
Thus, recording and counting these directions, I have always got results that were
similar to the previous counting. The forest sections were always chosen so that they
had well-observable boundaries (e.g., forest clearance, dike passage leading down,
high-voltage line). It was easy to count the feeding starlings between these boundaries
(Table 1).

Table 1. Number of nesting and feeding starlings

l Length Total number

of nesting pairs
of the Number Number No. of =

Des;gersliatég{;gi the O?Zig\s/?d of .indi.v. of.indiv. nest_ing
section [yingin flyingout pairs |y, yas y3

i in m

The first section of nest
colony I 400 25 28 10
1 15 12 4
The second section
of nest colony 1 400 16 9 5
II Nest colony 11 400 16 17 6 6 5 2
111 Nest colony 111 350 17 16 5 5 5 0
The first section of nest
colony IV 300 107 80 35
v 53 25 2
The second section
of nest colony IV 300 51 57 18

Note: The duration of observations was 10 minutes.

In the rather long forest section between nest colonies II and III no starling
nested, probably owing to the considerable narrows of the forest and for lack of na-
tural hollows (Fig. 1). At the re-enlarging of the forest, a pair nest separately.

According to my observations, the food-taking districts of starlings are the fol-
lowing, in a sequence of frequency: 1) the slopes of dike, 2) the air-space above the
agricultural areas, 3) the top of dike and the gallery forest, 4) the orchard, the trees
and underwood of the forest belt, 5) the grassy parts of the agricultural areas, 6) far-
ther gardens, plough-lands.

Most starlings collect food for their nestlings in the grass on the slopes of dikes.
They rarely fly farther. In the agricultural area, in the nesting period, the corn is 0.5 m
high. Here the starlings do not alight but catch flying, like fly-catchers, the insects
swarming above this area. They do this often, even if flying towards their nests for
feeding, their bills are full of insects. They almost always bring more than one insect
simultaneously. Their manner of gathering food also tends to catch as many insects
as possible: they pick up insects, hopping about fast in the grass. Sometimes they
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jump up repeatedly into the air after the insects flying up. They often together
gather the easily observable insects climbing over the top of the dike.

The most starlings are in nest colony IV: 53 pairs in a 600 m forest section. Here,
at the slope of the dike, only few birds gather their food. (The number of insects is
probably strongly rarified). On the other hand, a lot of individuals hunt flying or bring
the food from farther slopes of dikes. Once a starling brought a smaller lizard in its
bill for feeding.

One bird brings on average two insects in its bill. During the daily feeding time
of 14 hours, it brings 616 insects to its nestlings, the 80 pairs bring daily 98,560 insects,
and during the 21 day long period of breeding the nestlings: 2,069.760 insects.

Between nest colonies II and III, at the side of the dike, a pack of starlings, con-
sisting of 14 individuals, holding strikingly together, took nourishment for a long
time. As none of them flew up to feed nestlings, they must have been, as I suppose,
males unable to proliferate, which, in the time of hatching, avoid the feeding district
of the nest colony, thus they don’t eat the food given by the area from the hatching
pairs and their nestlings (LORENZ 1931). T also saw a pack like this, of 30 individuals,
close to nest colony IV, in the underwood of an orchard, in the grass. I observed these
later, too, on 25 May, in the same place.

The following stock-survey took place on 25 May (Table 1). The differences
(nest colony I : 3 pairs; nest colony II: 1 pair; nest colony IV: 24 pairs) arise from
that these pairs had their nestlings already flown out. Then I observed two flying
nestling.

The starlings of nest colony IV often fly into the small gardens of the houses
in Tapé and catch the insects there. Beyond the houses, there are cornfields, in that
direction only a few starlings flew. They prefer, in the agricultural areas, as well,
mainly fallow grounds, with low grass. At the slopes of the dike, the grass is already
high, only a few birds flew down there for gathering food. But I already observed
several of them in the mown places at Tapé. Now, they have not hunted at all, like
fly-catchers, because, owing to the bad weather, cold wind, there was no insect
swarming, either. A few starlings looked for food in the foliage of the crown of trees
in the orchards, toosbut they also flew to the farther thin-sown rape-sowing, as well.

The stock was at the survey on 31 May: in nest colony I 4 pairs, in nest colony II
2 pairs, in colony III none, in colony IV not more than 2 pairs feeding (Table 1). The
sound of young birds flying out of the forest or being just before flying can be heard.
I have seen in the grass at the slope of the dike a pack consisting of five young and
three old birds, as well. Sometimes one or two young starlings, just learning flying,
describe a short circle at the fringe of the forest, in the company of the parents. Then,
in a day free from wind, the old birds hunt in the manner of fly-catchers, too. One of
them brought even two mole crickets (Gryllotalpa gryliotalpa) to its nestlings. The
nestlings of the birds of nest colonies III and IV flew out earlier. It is to be noted that
I have observed the first arriving pairs in this forest section; and nest-building, too,
began here a few days earlier than in nest colonies I and II. Now, more than one
individual even sing: they are about to hatch for the second time.

In case of the first control nest (Ujszeged), the male sings, the second hatching
began here, as well.

In case of the second control nest (Szatymaz, Makraszék), on 2 June: two nestful
birds, which flew out, sit in the leafy crown of one of the poplars. The old birds fly
into the grass, 15 to 40 m far, and feed their nestlings with insects brought from there,
often, in every two — three minutes. I have observed twice that the parents, flying
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down into the grass, were sometimes followed by a young but these soon returned on
the tree (instinct of following the parent, LORENZ 1931).

In the same place, there were some nestlings in the hollow of a willow-tree, just
before flying out. The parents first fed them twice, then tried to swindle them out of
the hollow: in quick succession, they held on several times to the opening of the hol-
low, then they sang, hopping on the neighbouring branches of the tree, giving bird-
calls. I have observed two times that one of the birds flew to the opening with a green
leaf, detached from an elder-bush, standing before the nest, and put it into the hollow.
Later on, returning to a branch, it shook the leaf out of its bill. Once they did the same
with a blade of grass, too. During this time (for two hours!) they did not feed their
nestlings at all. Thus, they probably tried to induce them by starving to leave the
hollow. During the scene, two other starlings “assisted” at the event but only in so
far as they repeatedly returned, hopped on the branches around the hollow and sang.

They similarly swindle the nestlings out of the hollow on 3 June, in the same way
as on the former day. From the opening of the hollow a long blade of grass stands out.

On 7 June, there is no more nestling in the neighbourhood.

Besides the starling, a frequent hatching bird is here the tree-sparrow, as well.
It similarly nests in hollows and flies to the dike, agricultural areas to feed and gather
food to its nestlings. This does not mean, after all, any competition to the starling
because it nests in hollows of much more confined opening, and the number of
insects, to be found in the grassy areas, supplies enough nourishment to sparrows.
It only hunts very rarely like a fly-catcher. In the observed section 35—40 pairs
hatched.

In the flood plain of the Tisza, one of the most populous species is the starling.
Its role is much debated even today, particularly in economic relation. The starlings,
nesting in the flood plain, acquire their food mainly from the neighbouring agricultu-
ral areas. They have two hatchings a year, thus they destroy a huge quantity of in-
sects during the feeding period. Their role may, therefore, be by all means positive.

¥
My investigations have been promoted by the grant of the Hungarian Academy

of Sciences, obtained as a teacher of a specialized secondary school, working in the
field of education. I am deeply indebted to the Academy for this.
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A seregély (Sturnus vulgaris L.) fészektelepeinek és fészkelési magatartdsinak
vizsgalata a Tisza hullimterén

MoLNAR GY.
Vedres Istvan Epit6ipari Szakkozépiskola, Szeged

Kivonat

A seregély fészektelepei fontos szerepet toltenek be a Tisza hullimterén fészkeld madarak élet-
terében. A kolonidk a hullimtéri fiizesek 6reg fainak odvaiban alakulnak ki a seregélyek mdrcius
végi megérkezése utan. Az erdében fészkeld, de a szomszédos kulturtertiiletekre is kirepiiléd madarakat
az drvédelmi gatrol jol figyelemmel lehetett kisérni és megszamolni. Ezek alapjan kovetkeztetések
voltak levonhatok a fészkel6 parok szamara vonatkozodan. Megfigyelhetd volt, hogy a seregélyek
egyszerre tobb rovart is képesek csdritkben fiokaik etetéséhez fészkiikbe szallitani. Etetési ritmusuk
is gyors, s ezaltal nagy mennyiségii rovart képesek elpusztitani. Fészkelési id6 alatti szokéasaik s maga-
tartasi formdaik kilonds elemeket is tartalmaznak, melyek mas énekes maddrfajoknal nem figyelhet8k
meg.

UCCIEJNOBAHUE I'HE31OBBIX KOJOHUI CKBOPIIOB
1 UX IOBEJEHUA ITPU THE3/IOBAHUU B 30HE ITPUJINBA
TUCBI

. Monuap
Crpourenbras npodhmikona umenu Mimrsana Beupema, r. Cerex

Pesrome

I'He3/10BBIE KOJIOHUM CKBOPIIOB COCTABIIAIOT 3HAYMTENILHBIN YACTbHBIA BEC B KU3HEHHOM IIPOC-
TPAHCTBE IHE3IAIUXCS B 30HE npmmmBa Tucel nTuil. Komorun GopMHUpPYIOTCS B AyILIaX CTAPBIX HB
TIOMMBEI ITOCTIE MPHJIETAa CKBOPLOB B KOHIlE MapTa. I He3/sIuecs B JIeCy, HO BBUIETAIOIIHE Ha COCex-
HUE KYJIbTYPHBIE TEPPUTOPHYU NTHIILI JIETKO MOAAaroTcs moacueTy. Ha ocHoBe moncuéroB Obum cae-
JIaHBI BBIBOJBI OTHOCHTENNBHO YMCa THe3Asmmxcs map. Habmromamock, 4TO 32 OOUH OPHIET
CKBOPIBI CITIOCOOHBI IIPHHECTH NTEHIAM B KJIIOBE HECKOJIBKMX HACEKOMBIX. PHTM KOpMileHWs GhIC-
TPBIM, 32 KOPOTKOE BPEMsI CIIOCOOHB! YHHUYTOXMTH OOJIBIIOE KOJIMYECTBO HACEKOMBIX. IIpHBBLIYKA
¥ GOPMBI IOBECHNSI B IIEPHOM THE3JOBAHMS BKIOYAIOT M TAKHE 3JIEMEHTHI, KOTOPEIE He Habo-
JAIOTCS Y OPYTHX BUIOB IOOIIUX TITHIIL.

Ispitivanje kolonija i ponaSanja ¢vorka (Sturnus vulgaris L.) pri gneZdjenju na plavnom
podrudju reke Tise

MoLNAR GY.
Gradjevinska srednja $kola Vedres Istvan, Szeged

Abstrakt

Medju gnezdaricama plavnog podrucja reke Tise kolonije ¢voraka imaju znacajnu ulogu.
Formiranje kolonija se odvija nakon pridolaska ¢voraka krajem marta, u dupljama starih stabala u
vrbacima plavnog podruéja. Sa nasipa je bilo moguée veoma uspe$no posmatranje i prebrojavanje
ptica koje su se gnezdile u Sumi i obletale susedna podrudja pod kulturama: Na osnovu toga moguce
je bilo utvrditi broj parova ptica gnezdarica. Takodje je pri osmatranjima uoéeno da &vorci pri
ishrani mladunaca donose odjednom i vise insekata. I ritam ishrane im je brz, stoga unistavaju veliki
broj insekata. Za vreme gneZdjenja u njihovim navikama i bolicima ponaSanja javljaju se specifiéni
elementi koje kod ostalih ptica pevacica nedostaju.
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THE FOOD BASIS OF ROOKS (CORVUS FRUGILEGUS L. 1758),
WINTERING IN THE NATURE RESERVE AT MARTELY AND
SASER

I. STERBETZ

Hungarian Institute of Ornithology
(Received November 8, 1979)

Abstract

The paper wants to establish the mass ratio of the rooks, wintering in the two nature reserves
lying in the flood plain of the Tisza Dead-Arm at HodmezGvasarhely, as well as the composition,
quantity of their dominant-subdominant food and finally the energy coming from their consumed
food. As a final conclusion, it demonstrates that the bulk of the winter food basis consists of the seeds
of weeds and of agricultural cultivated plants, otherwise beling lost. The wintering rook mass induces,
therefore, no agrarian problem. They only show some damage in case of those remaining for hatching.

Introduction

In the neighbourhood of Hodmezgvasarhely, in the flood plain of the Tisza, two
considerable nature reserves were created: at the right riverside Sasér of 10 ha extent,
at the left riverside the ten km long extending Martély of 2260 ha. The environment,
birds, mammals, and fishes of these nature reserves, which are characteristic nature
conservation areas of the Tisza flood plain, are treated in detail in my quoted papers
(STERBETZ 1972, 1975). In the high forest stand (‘Salicetum albae fragilis) of both areas,
at its Populus sp. level, many hundred thousands of rooks (Corvus frugilegus L. 1758
assemble from late Autumn till early Spring. A considerable part of the wintering
crowd passes in Spring, oniy a hatching population of fluctuating number remains
in Sasér, the mass ratio of which I treated in a separate paper (STERBETZ, 1977).
The organic-matter mass of the daily food demand of these winter crowds can be
expressed in tons. For the nature conservancy, agricultural and wild-fowl economic
practice it is desirable to know the quantitative and qualitative formation of this, the
action-radius, daily activity of birds, and the character of the fostering areas. I ende-
voured to answer all these question in the framework of a 10-year long environmental
cycle.

Materials and Methods

I began investigating in the winter of 1968/1969 and later have developed my investigation into
a 10-year programme in the months November-December-January-February. I strove to assess the
birds, as possible, arriving at the sleeping-place or streaming from there, counting them from the dike
of the river. From the mean value of observations I calculated the average individual number, falling
on 1 month, then I used the 10-year average of these, for starting-point of further calculations. In
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order to express the living weight of the bird mass (biomass), I have calculated with 500 g/ind. (This
value was calculated, by weighing the individuals collected for the investigation of the gastric
content).

For calculating the ratio of the different food sorts, and for investigating into
the gastric content, I have collected monthly ten individuals. Thus, I could evaluate
altogether four hundred individuals during ten years. By reason of this, the average
weight of the daily consumed food of a bird is 45 g, according to a very careful calcula-
tion, evaluating it rather low. At the evaluation, I took only into consideration the
dominant-subdominant food sorts that can be expressed in percentage, as well. The
other, very many-sided but only occasional food sorts, presenting themselves but
in traces, have no practical importance from the point of view of outlining the food
basis.

To establishing the quantity of pure energy, originating from the single food
sorts, the starch value, generally used in the agricultural practice, gave the basic point
of departure (starch value = the number that informs us of the full energetic effect
of the single food sorts. It expresses, with how much isolated starch the 1000 g of the
components of the food exert an identical nutritious effect). The starch value of the
appreciable food sorts is contained in Table 1. 1 starch value is equal to 2356 calories
(BAITNER 1976). In order to avoid high numbers, further on we shall calculate with
megacalorie (one thousandth of this). Thus, 1000 g starch value = 2.356 megaca-
lories.

Table 1. Starch value of 1000 g of the evaluated food sorts

Zea mays grains 726 g
Triticum vulgare seeds 700 g
Oryza sativa seeds 800 g
Setaria sp. seeds 572-g
Segetal weed-seeds 733 g
Micromammalia sp. 760 g
Insecta sp. 190 g

I could not hold birds in a closed place. I could, therefore, not attempt, to observe
the digestive process in a laboratory. Thus, I could not evaluate the further effects of
excretion and must be content with characterizing the consumed food.

I have attempted to establish the action-radius of the birds looking for a fostering
area, by following by car the birds, flocking out and returning home, in the morning
and in the evening. In the last year of observation, I draw a parallel between the morn-
ing flight, resp. the return to the sleeping-place and the measurable light quantity.
For measuring light, I used a photometer of Lunasix-type, suitable to establish a
photographic exposure time from 1/4000 sec. till 8 hours. The index-numbers of this
instrument could simply be converted into lux values by means of a given Table.
With this simple but very exact method, the limiting values of the beginning and end
of the daily activity were expressed in lux.

Results
It turns out of the data of Table 2 that the number of wintering rooks conti-

nuously increases in the forests of the flood plains of the Tisza from November.
In January it reaches its culmination but in February quickly decreases, as a result
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Table 2. Formation of mass-ratios (average individual number)

Year | XI XII I II
1968/1969 30.000 140.000 150,000 20.000
1969/1970 30.000 150.000 170.000 10.000
1970/1971 40.000 150.000 160,000 10.000
1971/1972 20.000 120.000 140.000 5.000
1972/1973 40.000 140.000 200.000 5.000
1973/1974 40.000 160.000 250.000 6.000
1974/1975 40.000 150.000 230.000 5.000
1975/1976 50.000 140.000 200.000 7.000
1976/1977 ! 30.000 120.000 160.000 6.000
1977/1978 | 20.000 90.000 100.000 6.000
Average: 34.000 136.000 176.000 8.000
Table 3. Formation of the biomass of rooks
j Ind. | kg
X1 ‘ 34.000 17.000
XII 136.000 68.000
I .' 176.000 , 88.000
It | 8.000 ; 4.000
Table 4. Formation of the daily food
XI | X1I I | I
Food ‘
p.c. kg ] p:c. kg p.C: kg | p.c. kg
Zea mays grain 62 948 60 3.672 60 4.752 50 180
Oryza sativa seed 10 153 22 1.346 20 1.584 30 108
Triticum sp. seed 6 93 6 367 10 792 5 18
Setaria sp. seed 15 229 10 613 7 554 + 12 43
..Ruderalia” seed 3 46 = — 2 158 2 8
Mammalia sp. 3 46 2 122 1 80 1 3
Insecta sp. 1 15 — — — — — —
Total: 100 1.530 100 6,120 100 7.920 100 360
Table 5. Daily food, expresses in starch value
XI X1 I I
Food
kg kg kg kg
Zea mays grain 692 2.680 3.469 131
Oryza sativa seed 126 1,103 1.299 89
Triticum sp. seed 65 256 554 13
Setaria sp. seed 130 349 316 24
,,Ruderalia” seed 33 —_ 115 5
Mammalia 35 93 61 2
Insecta 3 — — —
Total: 1.084 4.481 5.814 264

of removing the nesting place. In Table 3, the biomass of the average quantities is
shown. Table 4 records the daily food-needs of rooks. The same can be seen in
Table 5, expressed in starch value. In Table 6, the megacalorie-amount is given,
calculated from starch values.

The action-radius of rooks is between 5 and 60 km. The upper limit may be much
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Table 6. Quantity of the obtained megacalorie

‘ Megacalorie/day ‘ Megacalorie/month
XI ' 2.554 6.620
X1I | 10.557 327.267
I 13.697 424.607
I 622 17.416
Total: 845.910

more extended but I could not follow longer than this the packs that ascertainably
flew from sleeping places at the Tisza. Over forty km, the observation always took
place in a snowy weather.

The character of the area of nourishment is always determined by the demonsrat-
ed food sorts. The weed-seeds, demonstrated in high number, originate from rice-
flelds in a considerable percentage. The various small mammals may originate first
of all from lucerne fields and grassy steppes.

On the basis of the mean values of photometry, the morning swarming of rooks
begins at 44 lux-values. They reach the far away feeding areas between 88 and 350 lux.
The evening return already begins at about 700 lux value and the last packs reach
their sleeping-place between 44 and 22 lux.

Conclusion

It is proved by the thought-provoking high numbers that the crowds of rooks,
wintering in the investigated sleeping-places demand a huge quantity of food. It is
striking, how low the ratio of animal food sorts is in addition to the values of the
seeds of dominant and subdominant cultivated plants and the comparatively also
considerable weed-seed values. This may certainly be explained with the considerable
agrochemicalization. Because of the maize combines, working with a high loss of
grain, the Zea mays grains, remaining in the stubble fields, prevail as dominant food
during the whole winter. The Oryza and Setaria values of the rice-fields in the neigh-
bourhood of the nature reserve form the subdominant food. The seeds of Triticum,
which takes place among the cultivated plants, cannot be qualified as an induced
damage, either, because in such a late period it can only originate from the neigh-
bourhood of stacks, farm-buildings. That is to say, every planted seed would perish
without the intervention of birds, as well. The large rook concentration only becomes
dangerous in the vicinity of nesting places from Spring, when the feeding birds damage
the cultivated plants and the progeny of the protected or huntable animals.
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A mirtélyi és saséri természetvédelmi teriileteken teleld vetési varjak
(Corvus frugilegus L.) taplalékbazisa

STERBETZ 1.
Magyar Madartani Intézet Budapest

Kivonat

A tanulméany a Tisza hulldmterében levé két hodmezdvasarhelyi természetvédelmi teriileten
telel6 vetési varjak tomegviszonyait és dominans-subdominans taplalékuk Osszetételét, mennyiségét
végiil az elfogyasztott taplalékbol szarmazo energiat kivanja megallapitani. Végkovetkeztetésként ki-
mutatja, hogy a téli tdplalékbazis zome egyébként veszendébe mend mezégazdasdgi kultirnovények
magvaibol és gyommagvakbol all. Ezért a telel§ varjutomeg nem okoz agrarproblémakat. Kartételikk
csak a koltés céljabol visszamaradok esetében mutatkozik.

OCHOBA KOPMA T'PAYEN CORVUS FRUGILEUS L.
JUMVIOHINX B 3ATIOBEJHUKAX MAPTEU U HAIIEP

M. LITEPBEIL]
Mucturyt INTHueBoncTsa Benrpun, Bymameit

Pesrome

PaboTta uMeeT LeTbIO YCTAHOBIIEHHE KONMYECTBA W COCTABA JOMHHAHTHO-CYyOIOMUHAHTHOLO
KOopMa 3MMYIOIIMX Ha TEPPUTOPHMH JBYX 3aIIOBEJHUKOB I. Xomme3sésawmapxeii (B moiime p. TUch),
a TaKoKe KOJIMYECTBO OJTy4aeMOM C KOPMOM 3HEPruy. B kauecTBe KOHEYHOTO BBHIBOJA YKA3hIBACTCH,
4TO OCHOBHOM 3MMHHI KOPM Ipayeil COCTOMT B OCHOBHOM M3 TEPAEMOIO NPHU MOCEBE 3EPHA Kyb-
TYPHBIX PACTCHUH U 3C€PHA COPHSAKOB, a MOTOMY 3MMHSSI Macca rpaveil He NPWYMHSIET arpapHOTO
ywepba. Yiebp Had 1omaeTcst UMb OT OCTAIOLIUXCS [/s BBIBOJA NTEHIOB DAY

Ishrana gacaca (Corvus frugilegus L.) na zastiCenom podrudju Martély i Sasér

STERBETZ 1.
Ornitoloski institut Budapest

Abstrakt

U radu se prikazuju jata gacaca koja zimuju na dva zasti¢ena podrudja na deonicama plavnog
regiona Tise u okolini Hodmezvéasarhely-a. Prikazuje se sastav i koli¢ina dominantne i subdomi-
nantne hrane, kao i energetska vrednost koris¢ene hrane. Utvrdjeno je da osnovu zimske ishrane
Cine semena kulturnih i korovskih biljaka koje su i inage kao rasute neiskorii¢ene. S toga jata gadaca
na zimovanju ne prouzrokuju $tete u poljoprivredi. Stetu pri¢injavaju samo one ptice koje ostaju
radi gnezdjenja.
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SPECTROGRAM ANALYSIS OF THE NIGHT HERON
(NYCTICORAX NYCTICORAY L.) CALLS AT THE HERONRY
OF LABODAR

MARIA WOLLEMANN
Biological Research Center Hungarian Academy of Sciences Szeged
(Received 10 September, 1979)

Abstract

The calls of the night herons in the heronry of Labodar was followed by tape recording and
subsequent spectrogram analysis from pair forming till end of the nestling period. Several breeding
and nestling calls were recorded. Breeding calls were registered from the second half of April 1978
reaching their maximum immediately before the start of nesting and then stopping abruptly. A second
smaller maximum was observed later emitted by those birds who failed with nesting owing probably
to egg robberies.

Nestling voices were audible from the second half of May and they got more and more intensive

‘week by week. In the second fortnight of June the young birds left their nests and were standing
around on the nearby branches of willows.

Intruduction

The social and sexual behaviour of the night heron and black-crowned night
heron (Nycticorax n. hoactli) were investigated in details by Lorenz (1938), ALLEN
and MANGELS (1940), NoBLE and coworkers (1938, 1942) and STEINFATT (1943).
Different hoarse, greeting voices are described at the breeding places as quark-quark,
quok-quok frequently followed by a guttural cawing “wa-wa-wa-wa-wa” and tender-
ness under mutual preening. The nesting period consists of 21 days (NIETHAMMER
1966).

The heronry of LABODAR is on a territory of the Tisza flood-plain between the
borders of the villages Csanytelek and Felgyd. LABODAR streches from the 226 till
the 227 river km. on the right flood-plain side of the Tisza river. Its vegetation consists
of willow and poplar gallery forests (Salicetum albae fragilis), (Fig. 1 and 2).

The heronry is located on the southern part of the LABODAR channel of the Tisza.
It originates from 1963 when the previous colony northwards was distructed owing
to woodcutting. The LABODAR territory is since 1976 under strict protection of the
Council of National Nature Protection (Bop and MOLNAR 1979).

Methods of investigation

Night heron calls were recorded at the heronry from April till July 78 and 79 continously once
weekly during several hours. A Grundig C 200 automatic tape recorder was used at 19 cm/min
speed with a cardioide dynamic microphone cable transformator Type MKT—1H, AEG.

A Sound Spectrograph Series 700 model (voice identification Inc.) was used to prepare spectro-
:grams with a frequency response of 85—8000 Hz as described previously (Wollemann and Olaszy
1977). One spectrogram displayed 2.4 sec of sound.
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Results

The nesting stock of the willow trees consisted in 1978 of 61 pairs of night herons
and 7 pairs of little egrets, in 1979 68 pairs of night herons and 14 pairs of little egrets
were observed. Behind the canal on the poplars further night heron (56) and grey
heron (37) nests were situated but their voices were not recorded owing to approaching
difficulties and the height of the nests. These trees were occupied first by the grey
herons who arrived already in the first half of March (11) whereas night herons were
observed only on March 31 and little egrets on April 15, 1979. First breeding calls
of night herons were observed on April 22, 1978 resp. April 15, 1979. (Fig. 3, 4, 5, 6)
The frequency/min of the breeding calls increased gradually and reached the maximum
on April 29, 1978 (3/min) resp. May 5 1979 4/min in average counting for one hour.
Thereafter an abrupt stopping of the breeding call occured reaching somewhat later
a second minor maximum on June 4. 1978 1 call/min. resp. May 20, 1979. This could
be attributed to those birds who failed with nesting since numerous empty eggshells
were found on May 13, 1979 on the dam owmg to the nest robberies of hooded crows
(Corvus corone cormx)

Nestling voices were barely audible from May 13, 1978 and subsequently record-
‘ed from May 28, 10 and 17, 1978. (Fig. 7, 8, 9, 10). As it turned out few high pitched

== largeceana!

~~as  canal

95 lake,dead channel
~~ dam

night heror
° little egret

© gray heroé:

=4

Sulymosté

Csanytelek

Fig. 1. The heronry of Labodar and its surroundings.
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Fig. 2. The main nesting places of Labodar as seen from the dam.

~
T

NUMBER OF CALLS/MIN
T

IV22. V29, V14, V.28 VI4. VL10. VI.I7. DAY OF OBSERVATION
" 10 1 10 8 9 8 STARTING HOUR OF OBSERVATION
e 444+ INTENSITY OF NESTUING VOICES

0 12

Fig. 3. Frequency of breeding calls during the breeding and nesting period.
Occurence of nestling voices.

Hee Bike sniinaxd el ey Sheseriing So0 e

Fig. 4. Spectrogram of breeding call “wawawa” repeated twice. The timing gradation on the abscissa
is 0.1 sec and on the ordinate 1000 Herz.
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Fig. 7. 8. 9. 10. Spectrograms of nestling voices recorded successively on V. 28, VI. 4, VI. 10
and VI.17, 1978.
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voices appeared first at 5000—8000 KH on the sonogram and more in two broad
bands between 2000 and 4500 KH which intermingled with the background voices
of the colony. As time passed and young birds were growing a third resp. fourth band
appeared below 2000 KH resp. at 3500 KH (Fig. 9, 10). In the second fortnight of
June the young birds left their nests and were standing around on the nearby branches
of willows.

Discussion

To our knowledge no spectrogram analysis of heronry calls appeared up to now
in the literature. The disadvantage of the use of voice imitating sounds is that they are
easily misinterpreted, not only among different languages speaking people but also
between individuals speaking the same language (Peterson et. al. 1966). For example
no sharp difference is audible between the calls “quark and quock” of the night heron
(Fig. 4 and 6) although they can be clearly distinquished in the spectrogram, whereas
the breeding call “wawawa” is very characteristic in appearance. Further some of the
observed behavior and voices were until now only observed in the black crowned night
heron or in tamed night herons (NIETHAMMER 1966, LORENZ 1938).

Apart from the species specific calls dialectic or individual differences are also
reported by different birds in sonograms of the literature (BAKER 1975).

The successive recording and spectrogram analysis of the breeding and nestling
voices can complete data on beginning of breeding or hatching and also estimation
of the approximative average age of the nestlings is possible without essential dis-
turbance of the colony.. i iy
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A labodari gémtelep bakcsé hangjainak szonogram analizise

WOLLEMANN MARIA
Szegedi Orvostudoményi Egyetem Szeged

Kivonat

A Nycticorax nycticorax és Nycticorax n. hoactli szociélis és szexudlis magatartdsat tobb szerzd
részletesen tanulmdnyozta. Nem vizsgaltik azonban e gémtelepek hangjait szonogram analizissel.
Hangutanzé szavakkal torténd leirasuk konnyen félreérthetd. A faj ugyanis a specifikus hangokon
kiviil még tajjellegli vagy egyéni kiilonbségeket is rogziteni lehet szonogram analizissel (BAKER 1975).
— A parképzs- ésfidkahangok folyamatos regisztraldsa és spektrogram analizise kiegészitette a fész-
kelésre és a fiokak kikelésére vonatkozo, valamint a fiockak megkozelit atlagos életkordra vonatkozo
adatokat, a gémtelep Iényeges zavarasa nélkil.

COHOI'PAMMHBINT AHAJIIN3 N3TABAEMbBIX KBAKBOI 3BYKOB
B KOJIOHUU IIAIIEJb B JIABOJIAPU

M. BoaxneMarH
Cerenckmit MenmmHckuii YHuBepcrTeT, Cerex

Pe3iome

CoumanpHoe M CekcyanbHoe mosenenue Nycticorax nycticorax u Nycticorax. monmpo6uo
M3YYeHO MHOTMMH aBTOpamMu. OJHAKO COHOTPAMMHBIM aHATM3 T'OJIOCOB B KOJOHMH Iamenb emé
He nMen Mecta. OIMCaHue X C MOMOIIBIO 3BYKOIOIPAXKAIOUTHX CIIOB OYEHb JIETKO MOXKET 0Ka3aThCs
ommboYHBIM. B TO e BpeMs ¢ MOMOIIbI0 COROrpaMMHOro anaymsa (bakep 1975 r.) xpome crenu
dmyeckux s BEAA 3BYKOB MIDKHB 3a(MKCHPOBATH M HHIAyalbHbIe OCOOEHHOCTH, a TaKXKe H
0COOEHHOCTH, CBSI3aHHBIE C MECTHOCTBIO HAaXOXAeHus. ITocnenoBaTenbHas 3ammuch 3ByKOB 0cobeit,
0o0pasyrommx napy, ¥ OT€HIA W KX CHeKTPOTPAMMHBLA aHAM3 MONIOJHSET JaHHbIE OTHOCHTEILHO
3aKJAAKA THE3a ¥ IOSBICHHUS ITEHLOB, a TakKe CPEIHEro BO3pacTa NTEHIOB, HE NPUYMHSS HOPH
9TOM CyIIECTBEHHOM IOMEXH KOJOHHMHU LAaNeib.

Sonogramska analiza glasova gakova na koloniji ¢aplji kod Lobodar-a

WOLLEMANN MARIA
Medicinski fakultet Szeged

Abstrakt

ViSe autora je detaljno istraZivao socijalno i seksualno ponasanje Nycticorax nycticorax i
Nycticorax n. hoactli. Medjutim nije istraZivano oglasavanje kolonije ¢aplji sonogramom. Opisi
glasovnih oponaSanja su ¢e$to pogresno shvaceni. Pomocu sonograma moguce je analizirati osim
specifi¢nih glasovnih svojstava vrste jos i individualne i lokalne razlike (BAKER 1975). — Neprekidno
registrovanje i spektrogramska analiza dopunaila je podatke u odnosu na period gnezdjenja i pilenja,
a takodje omoguduje i pribliZzno odredjivanje uzrasta mladunaca bez znatnijeg uznemiravanja kolo-
nije.
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FROM THE LIFE OF THE TISZA-RESEARCH WORKING
COMMITTEE TISZA-RESEARCH CONFERENCE XI(1980)

Compiled by

GY. BODROGKOZY
Department of Botany, Attila Jozsef University, Szeged, Hungary

General investigations conducted iu the river-system of the Tisza

ANDO, M.:
Major geographical problems in the Tisza river-system

The lesson affords the physical geographical evaluation of the river-basin of the
Tisza. The physical geographical factors, affecting the prevailing changes in the water-
circulation, taking place in the Tisza river-system, are analysed as efficiency factors.
We have taken into consideration the relief situation of the terrain, as well as the
connection with the downflow situation. The downflow relations were cleaned in the
interaction of relief and climate, as well. The joint effect of the degree of efficiency of
artificial interventions and of the connections of natural factors, exerted on the motion
relations and changes of the state of surface waters, was also evaluated. We have
examined the whole of the Tisza river-system, following the order of magnitude of
the side-watershed areas. In this way, it is possible to give evaluating statements con-
cerning the formation of the water quantity of the Tisza, after recognizing the regional
differences.

Investigations conducted in the longitudinal sectjon of the Tisza in 1979

FekEeTE, E., K. FUGEDI, KLARA:

Investigation into the samples of Tisza water and bottom
sediement in 1979

The heavy-metal content of the river-water and bottom sediment was investigat-
ed in almost the whole Tisza stretch in Hungary (from Dombrad till Szentes).

On the basis of the data measured at fifteen characteristic sampling sites, conclu-
sion can be drawn concerning the polluting sources (vine-producing area at Tokaj-
Hegyalja: copper; Sajoé river: mercury, cadmium, chromium; Zagyva river: zinc,
copper; Dongér; mercury, cadmium, chromium).

These data serve as a basis for the investigations, which should be conducted in
greater detail and more serviceably in the future, in order to be able to solve with
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success the highest aim of the nature conservation of the environment, viz. preven-
tion.

The lecture summarizes the investigational results of the first year of the gauging
work of several years and indicates the activity of the following years.

K. FUGEDI, KLARA:
Foreign (anti-environment) organic matters, affecting water
quality in the lower Tisza region

We have investigated for five years into the formation of the four organic com-
pound groups, to be measured in the water of the Tisza.

These compounds have got into the water in the course of human activity, i.e.
they are foreign materials for our environment.

We have taken the samples from the Lower Tisza reaches, from Csongrad till
the Hungarian Jugoslav border, from more than 80 km reaches. This has meant
yearly 60 samples.

We have established concerning the formation of the concentration of (UV oil-
mineral oil) derivatives, extractable with carbon tetrachloride, that going down the
river, an increased pollution may be observed.

As the living condition of the man improved, a new matter appeared in his en-
vironment: the large family of tensides. In a 5-year average, the comparatively low
detergent concentration is characteristic. -

The phenol content is low from Csongrad till Szentes, comparatively high down-
wards from Szentes. This phenomenon may also originate from that during the last
ten years several thermal-wells were bored, the outflow water of which got indirectly
into the Tisza.

HEGEDUS, MARIA and ZSIGO, MARGIT:
Bacteriological investigations in the sediment of the
longitudinal section of the Tisza

(Results of the investigation into the Clostridium number)

In the microbiological laboratory of the Station of Public Hygiene and Epide-
mics of County Csongrad, we have carried out the determination of Clostridium
number — in the organization of the National Water Office and the Water Conser-
vancy of the Middle-Tisza Region — from the samples of the Tisza longitudinal
section and the major tributaries.

On the basis of the results of investigation, the following are to be established:
1. On the basis of the change in size of results, the sediment of the Tisza is unex-

ceptionable, respectively, in the lower reaches, it is a little polluted.
2. The quality of sediment of the Maros river is the most unfavourable, it is, namely,
medium polluted. :
3. On the basis of the change in size of values — similarly to the change in water
quality, registered on the basis of the content of floating matter — we may dis-
tinguish between the sediments of character of the Upper-, Middle- and Lower-
Tisza reaches.
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EstOK, B.:

Results of the sediment investigations, conducted in the
longitudinal section of the Tisza and in the major tributaries.
Investigation into faecal indicator bacteria

In the longitudinal section of the Tisza, from riv. km 689 till riv. km 172, as well
as in the mouth of tributaries, we have conducted sediment-bacteriological investi-
gations at 76 sampling sites, determining the Coliform, Faecal coliform and Faecal
streptococcus numbers of samples in MPN value, relating to 1 g wet sediment.

It turned out in the course of investigations that from among the tributaries of
the Tisza, the sediments of the Bodrog, the Sajé and the Zagyva were the most pol-
luted. There can be demonstrated important differences between the right- and left-
side sections, as a result of sewer pipes, as well as of the streaming relations of rivers.

At present, the Tisza is still able to decrease the bacteriological pollution of
tributaries with its self-purificating process.

It has been proved that in the bottom sediment of the surface waters, loaded by
sewage waters, the bacteria indicating faecal pollution are present in a considerably
higher number than in the water itself. Consequently, the probability of the presence
of enteral pathogenic bacteria is higher, as well.

MRs. L. DoBLER—KOVACS, KATALIN:

Investigation into the sediment of the Tisza,
with particular regard to diatoms

In the course of the investigation, we have emphasized two problems: on the one
hand, we have identified the diatoms of the algal association of the bottom sediment;
on the other hand, we have given the number-value of them, falling on 1 sq.cm sur-
face. (The algal count was carried out with a microscope of reversed system).

From the diatoms living in the Tisza benthos, we have identified 164 species,
which represented 29 taxa.

t Josa, Z.:
Investigation into the Ciliata fauna of the sediment
samples taken from the reaches of the Tisza in Hungary

I have identified 80 Ciliata species in the course of the investigation. The obser-
vation of live animals was carried out with microtechnical procedure. It is to be es-
tablished that the Ciliata substances of the sediment samples taken from the Tisza
are comparatively rich both in respect of species and individual numbers.

The most frequent and wide-spread Ciliata species are: Cyclidium libellus, citrul-
lus, obliquum, Cinetochilum margaritaceum. The frequent appearance of Coleps hirtus
in large numbers is striking. In the sediment samples — in contradiction to the plank-
ton investigations — there were found a few very small (16—20 p) Ciliata species, as
well. Most species are sapropel-, i.e. sediment-, detritus-dwellers.
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GAL, D., Bancst, I. and ZsuGA, KATALIN:

The Testacea, Rotatoria and Entomostraca fauna of the
sediment samples of the longitudinal-section investigation
in the Tisza

In the reaches of the Tisza in Hungary and in the mouth of its tributaries be-
tween 2 August and 15 September, 1979, we conducted the investigation of the Tes-
tacea Rotatoria and Entomostraca fauna of the 76 sediment samples collected in
36 sections.

TESTACEA : There were found 39 Testacea species. Both the species and the
individual numbers were generally very low. Centropyxis aculeata STEIN, Arcella
vulgaris EHRB. and Arcella rotunda v. aplanata DELF. are the most frequent and they
generally occurred in the highest individual number. The tributaries don’t generally-
make any essential effect on the Testacea fauna of the Tisza sediment.

Rotatoria: We have demonstrated 13 Rotatoria taxa. From amoung these
four species proved to be new in the fauna of the Tisza. These are: Encentrum wisz-
niewski WULFERT, Notommata cyrfopus GOSSE, Philodina citrina EHRB., Philodina
roseola EHRB. The population of the species found is very sparse.

Entomostraca: These lived at only few sampling sites and in low individual
number. Two Cladocera species were found, both from the right-side silt of the Zagy-
va. Copepoda taxon could also be found in not more than four places. In a fully
developed form two species occurred. Ostracoda could only be found at two sampling
sites and here, as well, only void shells.

FERENCZ, MAGDOLNA and SzITO, A.:

Zoobenthos investigation in the longitudinal section
of the Tisza

The dominant fauna-elements of the zoobenthos in the Tisza are Oligochaetes.
The quantitative distribution of the 3572 individuals of the 22 species is uneven: it
varies between 4—1164 ind./sq.m. These worms reached the maximum of their indi-
vidual density in the reaches of the Tisza below the mouth of the Maros, resp. in
the Lényai Canal. The Oligochaeta-fauna of the Sajé, Szamos and Maros is sparse,
similarly to a few sampling sites in the Tisza, particularly in the Upper-Tisza region.

The tendency of decrase in the individual number could generally be observed
at the sampling sites below the inflow of tributaries.

71 per cent of the Oligochaete fauna was formed by the individuals of ,,a”, resp.
,»a—p” species.

17 individuals of Hypania invalida, falling within the Polychaete class, were
found in the Lower-Tisza Region (between the mouth of the Kords and Szeged).

In the Upper-Tisza — till the mouth of the Bodrog — Chironomidae (Sphaero-
mias sp., Demicryptochironomus sp.) were found, which are euryecious against the
effects of the environment and can be found in standing waters, as well. In the reaches
above the Lonyai canal, however, a Chrironomid species lives, which is extremely
characteristic of standing waters. In the retained reaches of slow flowing or in the
slown-down waters in the environment of Szeged, the Polypedilum nubeculosum,
Chironomus plumosus and the rapacious Cryptochironomus species are characteristic.
The development of the latter in large numbers can be brought into connection with
the high Oligochaete individual density to be found in these reaches.
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B. ToTtH, MARIA and BABa, K.:
The Mollusca fauna in the bed of the Tisza and its tributaries

On the basis of 11 samples, each collected in the Tisza and tributaries, in 99
cross-sections from border till border with a grab-dredger, the following is to be as-
tablished.

The most individuals of the eight shall-fish and three snail species are found in
the samples close to the right and left sides, in harmony with earlier establishments
(BABA, 1974, 1977). The larger part of Mollusca prefers clayey mud ( Valvata piscina-
lis, Lithoglyphus, Pseudanodonta, Pisidium amnicum). On sandy sediments Unio
crassus, U. tumidus, Dreissena sp., on soft mud U. Pictorum were more frequent.

Most species and individuals were found in the reaches between Bodrog—Sajé
and Zagyva—Maros. The poverty in Mollusca fauna in the Upper-Tisza till the Loényai
canal and in the Kiskére Reservoir is striking. In the years between 1963 and 1971, in
contradiction to the greatest observed individual density 666 A/sq.m (BABA 1974),
only in one place occurred 486 A/sq.m. The average observed individual density
fluctuated between 3,5—100 A/sq.m. The results refer to a more considerable pollu-
tion.

Bancsi, I.:
Experiences of the sediment-investigations in the Tisza in 1979

In conformity with the instructions obtained from the Department of Environ-
mental Protection of the National Water Office, the Water Conservancy of the Mid-
dle-Tisza Region — co-operating with the Tisza-Research Working Committee —
conducted a longitudinal-section investigation in the Hungarian reaches of the Tisza.
The aim of research was to analyse the sediment of the Tisza and tributaries physi-
cally, chemically and biologically.

In accordance with the expectations of the committer, the experts of fourteen
institutes have taken part in the work.

The canalization of the Tisza, the increase in its load with polluting matters, are
at present not yet connected with a change of so high degree, which would consider-
ably limit the use of water. The investigations into the sediment cast, however, light
upon the direction of change and the consequences to be expected.

The accumulation of organic matters and vegetable nutriments in the sediment
brings with itself periodically the development of anaerobic conditions, which will
not leave unchanged the present-day water quality, either. The change in the botanical
living world, the decrease in the number of the rather sensitive species, the prevalence
of the euryecious beings are showing the future, which is to be expected as a conse-
quence of the current tendency and cannot at all be considered as favourable. By
enforcing the principles of regulating water quality and at a continuous supervision,
however, the present-day state can be preserved and possibly even improved.
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Investigations conducted in different Tisza reaches and nature reserves

Kiss, I.:

Algological and hydrological investigations in the tributaries of
the Upper-Tisza Region and their environment in Hungary

In the Summer of 1979, from among the tributaries of the Tisza, the Bddva, the
Hernad with the Szartos-brook, and the Kraszna were investigated. At the railway
station at Szendrd, the Bddva is of considerable fall, of rapid flowing; below the
village, however, it is of slower flowing and its eutrophication can also be observed.
From the previous place nine, from the latter sixteen algal species could be demonstrat-
ed. The Hernad at Hidasnémeti is also at the beginning of eutrophication, mainly
owing to the pollution of the surrouding areas. Its right-side tributary is the Szartos-
brook, loading the Hernad with much alluvial soil. The water of the Szartos is densely
silty stinky, of polysaprobic character. The mostly still water of one of the inundations
close to the riverside, was stained greenish blue by the mass production of Anabaena
spiroides, and some of their trichomata were cut to planococcus cells. The cell-heaps,
coming into being in this way, were very similar to the colonies of Mycrocystis. This
phenomenon also shows the considerable lack of air in water. In the Herndd, 12 algal
species were found. At Nagyecsed, the Kraszna has also been more and more eutro-
phicated. From its water, fourteen algal species could be demonstrated.

HaMAR, J. and BORBELY, GY.:

Estimation of the heterotrophic production in the sediment of
the Tisza and its triabruites

The method is based on the incorporation of inorganic C, supposing that with
this method we shall get an answer to the in greatest part heterotrophic bacterial
activity. 1) In the interest of the efficiency of the method, several methodical prob-
lems were to be cleared. 2) The oxygen requirement, which is proportional to the
incorporation of carbon, is of similar value to the biological oxygen requirements
measured in the Tisza. 3) The “C incorporation is unambiguously the result of biolo-
gical activity. 4) The heterotrophic (bacterial) activity of the sediment is about one
hundredfold — maximum one thousandfold — the activity of the water lying above
it. This means that the capacity of the sediment of decomposing organic matters—and
together with this its oxygen consumption — are very considerable. 5) The absolute
values of the heterotrophic production of the sediment show a positive correlation
with the values of the chemical oxygen requirement (COR;Mn). On the basis of this,
the Lonyai canal, the Zagyva and the canal at Csany-fok are most polluted, resp.
loaded with organic matter. These are followed by the dammed Kiskére reaches and
the Kords; the others are of nearly similar value. 6) Literary data and our own results
refer to that the heterotrophic activity of the sediment is a function of the organic-
matter load and temperature.
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OBRADOVIC, MELANIJA:
Rare plants along the Tisza

In our paper we are dealing with thirteen autochthonous and two neophytic
plants in the investigated floral area. These are: four postglacial relicta (Bulbocodium
verum L., Strenbergia colchicifora W. K., Scilla autumnalis L. and Crocus variegatus
HorrE et GORNCH); two Pannonian endemic plants (Rhinanthus borbasii (DORFL.)
So6 and Dianthus giganteiformis (BorB.) S00 .In the group of rare plants, Allium
atroviolaceum Bo1ss., Spiranthes spiralis (L.) K. KocH., Blackstonia perfoliata (L.)
Hups., Iris pumila L., Lotus siliguosus L., Hordeum asperum (SIMK.) DEG and Rhi-
nanthus rumelicus VELEN occur. We have elaborated two neophytes, as well: Com-
melina communis L. and Lepidium virginicum L.

We have analysed the plants, mentioned above, from chronological, phyto-
geographical and ecological points of view and specified their area in the flora along
the Tisza.

BobroGkozy, Gy.:

Shading effect of Populus groups on the species components
and environment-ecological relations of marshland
associations. II

The clusters of trees Populus alba, developed in the island Kortvélyes, depending
on the points of the compass, overshadow the stocks Lythro-Alopecuretum, Carici-
Alopecuretum, resp. Caricetum gracilis in their environment in different degrees. To
the impact of these differences, presenting themselves in respect of light intensity,
the species components of the simple associations responded in different degrees in
1979, as well. In the stretches facing north and west, exposed to the most intensive
shade effect, Glycyrrhisa echinata, considered as most intensively photophilic, re-
sponded further on most intensively; Lythrum salicaria and L. virgatum did this to a
lesser extent. They were replaced by Alopecurus pratensis.

From the point of view of habitat-ecology, a rather considerable difference in
the field of being supplied with moisture presented itself. The soil of meadow asso-
ciations, taking place in southern direction from the cluster of trees, was found driest;
after this, that of the stock lying east of the cluster. The coenoses, investigated north-
wards, resp. westwards, showed lesser differences in respect of moisture. The most
important differences could be demonstrated at the end of the growing season, when
the flood impact on the early Summer no more prevailed.

Kozma, A. and TOLGYEsI, GY.:
Investigation into the plant associations of the Tisza after

passing of the spring flood-wave in the flood plain at
Abadszaldk in 1979

In the Spring of 1979, a flood-wave reaching the record height so far, passed
down the Tisza. Simultaneously with building the Kisk6re Reservoir, and even after
that, considerable works of flood prevention were carried out at the Abadszaldk site,
as a result of which the flood-wave does not inundated the inundation area. By
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building the about 2 m deep water conduit, running in the middle of the inundation
area, the forest district in the inundation area decreased and the area of hayfield and
grassland increased. In the course of our investigations we have established that —
as a result of the vigorous human intervention — the fundamental plant associations,
described above, survived in the inundation area but, considerable areal displace-
ments followed (decrease in forest associations, increase in grassy associations). We
have observed remarkable quantitative and qualitative changes in the vegetable com-
posers of certain plant associations, as well. From all these, the conclusion can be
drawn that as a result of the secure river-side and flood-prevention, the agricultural
use of a larger area of the flood plain becomes possible. We have collected 41 plant
species from the flood plain. The chemical investigation into plant samples and the
soil of flood plain is in process in respect of their content of macro- and micro-
elements.

Kiss KEvE, T.:

The connection between certain properties of water and
plankton algae in the Eastern Main Channel

From the investigational material of water samples, taken between 1968 and 1975,
from the Eastern Main Channel at Tiszaldk, Tiszavasvari, Balmazuijvaros, I am com-
paring a few series of data, which may directly be connected with one another, resp.
with the quantitative conditions of algae. I have made Bravais’s correlation-calcula-
tion from the series of data of water output, floating-matter content, translucence
1/B, chemical oxygen requirement, alga number. The comparison concerning water
outputs was only possible at Tiszalok.

The values of correlation coefficient are the following:

Tiszalok Tiszavasvari Balmazujvaros
Water output
floating matter 0,6893
chemical oxygen requirement 0,4021
alga number 0,4304
1/8 0,8260
1/8
alga number 0.5535 0,5793 0,4889
(Summer-Autumn)
0,5893
(early Spring)
Floating matter
chemical oxygen requirement 0,7076 0,6849 0,2882
alga number 0,7010 0,6207 0,3996
translucence 0,7451 0,8107 0,8129
Floating matter -
1/8 0,8790  (a value calculated on the basis of common data of the three sampling sites)
Alga number |
chemical oxygen requirement | 0,0084 « 0,1106 0,3077
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FARKAS, A.:

Role of rapacious fishes in the fish fauna of the Tisza
Dead-Arm at Kortvélyes

In October, 1979, at fishing out the dead-arm, I have evaluated on several occa-
sions the quantity of the rapacious fishes caught out.

17 per cent of the total weight of fishes caught out were rapacious fishes.

12 per cent Esox lucius

3 per cent Perca fluviatilis
2 per cent
Silurus glanis
Lota lota
Amiurus nebulosus

Particularly the well-nourished state of the individuals fished out was striking.
For instance, the weight of atri-annual pike, having roe was 1200 g, that of a pike of
the same age 700—750 g.

The good tempo of growing can be explained by the specific situation of the dead-
arm and, consequently, by the fauna oft he fish.

The dead-arm is inundated by the Tisza more than once in a year. The first
considera bleflood-wave generally comes in March. This conincides with the spawn-
ing of pike and the brood of pike, hatched out in the waters at the river-side finds
plenty of plankton. The young brood, getting back with the receding of water, begins
to follow a predatory course in life. The hatching period of Cyprinidae (Abramis
brama, Rutilus rutilus, Alburnus alburnus) coincides just with this. These ensure the
conditions of nutrition to rapacious fishes for the whole year.

The aquatic vegetation of the dead-arm means a good hiding-place for the pike.
And the mollusks, insects, living on the vegetation, give food to Cyprinidae.

LEGANY, A.:

Comparative ornithological investigation into the flood-plain

meadow at Tiszalok and Rakamaz

The paper performs the comparative analysis of the avifauna of the flood-plain
meadows at Rakamaz and Tiszalok. In the course of systematical stock-takings, the
author has established the number of nesting species and pairs, as well as their dis-
tribution in each nesting biotope. On the basis of these and the analysis of the observ-
ed ecological changes, he has established the following:

1) As a result of the human environment-forming activity — pasturing, mowing,
reforestation of grasslands and water-regulation — the original autochthonous bio-
coenosis grows poor, its species composition changes, and this may be observed in
case of bird communities, as well.

2) As a consequence of reforestation, in the meadow certain bird species settle
down, which are foreign from the ecosystem — mainly arboricolous and dendricolous
species.

3) In the flood plain of the Tisza, there are still some ecosystems which preserved
comparatively much of their original feature and living world. The flood-plain mead-
ow at Rakamaz is like this, as well.
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4) The areas, where the ancient state can be recognized, even if with more or less
changes, should be placed under protection. The declaration that the flood-plain
meadow at Rakamaz should be protected, is therefore entirely justified, connecting
it to the Region Conservation District, to be created in the future.

MOLNAR, GY.:

Investigation into the nest colonies and nesting conduct
of the starling (Sturnus vulgaris) in the flood plain of the Tisza

One of the species of the largest population of birds, hatching in the flood plain
of the Tisza, is the starling. Its role is much debated, particularly in economic relation.
Their nest colonies are very considerable in the ecosystem of the flood plain. The
colonies develop in the sections rich in hollows of the willow-plantations. The indi-
viduals of the nesting stock acquire their food from the adjacent agricultural areas.
This movement of birds could be weel followed with attention from the dam. It was
possible, to count the individuals and to conclude from this the number of nesting
dairs. Sparrows bring in their bills together more than one insect to their nestlings.
Their feeding rhythm is fast. They have two hatchings every year. Thus, they destroy
an enormous quantity of insects during the feeding periods. Their customs, the forms
of their conduct, observed in the nesting period, contain particular elements, as well,
which cannot be seen at other wirbler species.

MIKES, M., VEsna, H. and Srpia, D.:
Alimentary biology of the wild-cat

The authors have investigated into the alimentary biology of the wild-cat (Felis
silvestris SCHR.) as a function of the space requirement (area of activity and the ray
of the district of movement) of the carnivore and prey. It turned out from the investi-
gation into the gastric content of 43 individuals, originating from the flood-plain
forests of the Tisza that the prey of the wild-cat consists, in cca 90 per cent, of small
mammals. About 63 per cent of this food quantity consists of field mice (Microtus
arvalis).

The close interaction, existing in the given biotopes, in which the single small
mammalian races — mainly owing to their alimentation requirements — become spe-
cialized, refers to that this rapacious species exerts an important effect on the popula-
tion of the single rodent species within the given ecotone.

Csizmazia, Gy.:

Demecological investigation into the populations of the
ondatra ((Ondatra Zibethica) in the Tisza valley

In the structure-elements of the populations of this mammalian species, natura-
lized or introduced into our home fauna, considerable changes ensued in the past
decades. The comparison of the results of investigations, conducted in the various
Tisza-valley biotopes recently, referred to the evolutional changes in the structural
elements, of Ondatra populations. Among the data of the structural elements,
there are some with such signs and tendencies, which can intensively affect
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the economic and other manipulative activity of man, as well (river barrages, canali-
zations and irrigation plants, etc.), in a negative way.

We have received well-registrable data concerning the genital and physical con-
ditions of the population, the spacial distributionof it, how it behaves and multiplies.

We have carried out the more years long population-dynamical analysation of
the structure-elements, which can be brought into connection with the environmental
changes, taking place in the biotopes. Certain part figures of the demecological in-
vestigations give us indications of nature- and environment-conservation, as well.

CsokNYA, MARIA and HALAsy, KATALIN:

The effect of changes in salt concentration on special cell
groups of the branchia of cloeon dipterum
(L.) (Ephemeroptera)

The larvae of Cloeon dipterum occur in waters of very different salt content, as
well and can survive even a considerable change in salt content. This raises the possi-
bility that they have a mechanism which serves for protect them from the change.

On the whole body surface of larvae, but particularly on their brachiae, peculiar
cells, resp. cell groups occur, which can perform NaCl-adsorption. It is proved by
various adaptation experiments that the number of these cells is affected by the salt
content of the outer medium.

In case of an increasing salt concentration, the number of these cells decreases,
and just the other way round. The cells, on the basis of their capacity of NaCl ad-
sorption, are presumably parts of a regulating mechanism, i.e., they are osmoregula-
tive organs.
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Tiscia (Szeged) Vol. XV, pp. 151—153 (1980)

REPORT OF THE ACTIVITY OF THE TISZA-RESEARCH
WORKING COMMITTEE IN 1979

M. MARIAN
Tisza-Research Working Committee, Szeged

The work of the Tisza-Research Working Committee was carried out in 1979 —
the 22nd year of its existence — in the framework of the subject, sponsored by the
Hungarian Academy of Scienes, entitled Complex research into the flood plain of
the Tisza, with regard to the river barrages and nature reserves, connected with the
international programme “Man and Biosphere”, within the partial task, entitled
”2,3: Research into the water ecosystem™, of the main direction of the Hungarian
Academy of Sciences, entitled: ”Protection of the man and his natural environment
(biosphere)”.

Owing to the death of the late Prof. Dr. IMRE HORVATH, president of the Tisza-
Research Working Committee, our collective has sufferred a great loss. He was an
excellent organizer, an extremely work-loving, always helpful leader. During his
activity for nearly a decade, he did not only intensify and extend the Tisza-Research
work but also led it on, with success, to the international field.

I. General investigations carried out in the water system of the
Tisza

The relations of downflow were cleared up in the interaction of the configurations
of the terrain and climate, as well as the investigation into the joint effect of artifi-
cial interventions and natural factors on the kinetic relations of surface waters. The
whole Tisza water system was taken into consideration, in the order of magnitude of
the side-catchment areas. In this way, evaluating statements can be given about the
formation of the water quantity of the Tisza.

II. Investigations carried out, in the longitudinal section of
the Tisza

Being commissioned by the National Water Office, the Water Conservancy of
the Middle Tisza Region, together with the Tisza-Research Working Committee, car-
ried out an investigation into the longitudinal section of all the Tisza reaches in Hun-
gary. The aim of the investigation was to analyse the sediment of the Tisza and its
tributaries physically, chemically and biologically.
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In the work, the experts of 14 institutes participated. In addition to the labora-
tories of the Water Conservancies of the seven Tisza Regions, testing water mate-
rials, the co-operation of the co-workers of the Station of Public Hygiene and Epi-
demics of County Heves, the Biological Research Centre of the Hungarian Academy
of Sciences in Szeged, the Teachers’ Training College in Szeged, the Scientific Research
Institute of Water Management and Research Institute of Fish Husbandry in Szar-
vas.enabled to carry out the investigation in a duly wide range.

The canalization of the Tisza, the increase in loading it with polluting matters,
are at present not connected, as yet, with a change of so high degree, which would
restrict the use of water considerably. The investigations into the sediment, however,
cast light upon the direction of change and the consequences to be expected.

The accumulation of organic matters and vegetable nutritive materials in the
sediment periodically induce the development of anaerobe conditions, which will not
leave the present water quality unchanged, either. The change in zoobenthos, the
decrease in number of the rather sensitive species, the prevailing of the euryecious
ones indicate the future to be expected, which cannot be considered as something
favourable. Implementing the principles of regulating water quality and in case of
a continuous supervision, at any rate, the present-day state can be retained and,
possibly, even improved.

IIL. Investigations performed in different Tisza reaches and
nature reserves

In the course of algological investigations, in this year from among the tributa-
ries of the Tisza: the Bddva, the Hernad with the brook Szartos and the Kraszna
have been analyzed.

In the flood plain of the Jugoslav reaches of the Tisza, the investigations have
demonstrated several plant species of rare presence.

The tree-groups Populus alba, developed on the Kortvélyes island, overshadow
the marsh-meadow associations of their environment, in different degrees, depending
upon the points of the compass. It has been demonstrated by the investigations in
detail that, as a result of the different light intensities, the species components of the
single associations respond in different degrees.

The plant associations of the flood plain of the Tisza were investigated in the
area of Abadszalok after the passing of the flood-wave of record height in the Spring
of 1979. It has been established that — as a result of the vigorous human interven-
tion — the fundamental plant associations have survived in the flood plain but essen-
tial areal displacements followed.

A considerable proportion of the stock of fish in the Tisza dead arm (17 per cent
of the total weight of fishes, fished up from the Tisza) were predatory fishes. The rapid
breeding of these species may be explained by the fortunate sequence of the passing
floods and the spawning-season of fishes.

As a result of the environment-forming activity of man, the original meadow-
biocoenosis at the Tisza has changed, grown poor. This phenomenon can be observed
at the bird-communities of the meadow, as well. In the flood plain of the Tisza, how-
ever, there are to be found some meadows, resp. ecosystems, which have preserved
comparatively much of the aspect of their original avifauna. The flood-plain meadow
at Rakamaz is also like this. It would, therefore, be justified, to place it under nature
conservation.
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After investigating into the alimentation-biology of wild cat (Felis silvestris),
living in the flood plain of the Tisza reaches in Jugoslavia, it was established that
this rapacious species has an important influence on the population of the single ro-
dent species within the given ecotones.

The comparison of the investigations, carried out recently in various biotopes in
the Tisza-valley, drew the attention to the evolutionary changes in the structural ele-
ments of the ondatra (Ondatra zibethica) populations. Among the data of the struc-
ture elements there are some that may exert a negative influence on the human eco-
nomic activity. It is, therefore, advisable to take these into consideration at planning
and building the establishments of water conservancy.

In the XIth Tisza-Research Conference, held in Szeged in April, 32 of our co-
workers rendered account, in 28 lectures, of the results of investigations. The lectures
were discussed by the participants in more than 80 contributions. Our colleagues
from Jugoslavia have also participated actively in the Conference.

Further 35 lectures were delivered about the results of the Tisza-Research work
by 22 of our co-workers in 10 towns, at 10 different instances.

The results of researches in the last ten years were primarily recorded by the
TISCIA, a periodical journal of the Tisza-Research. Its last volume XIV contains 21
papers. Further 12 papers and other articles were published in other scientific and
popularizing journals.

The Tisza Research was carried out in unpaid voluntary work by 44 researchers.
from Hungary and five from abroad. (The professional division of the former resear-
chers is: climatology one, water-chemistry three, hydrobiology thirteen, botany six,
zoology twenty-one). The centre of research is Szeged. Co-workers live in sixteen
different towns.

Last year, three co-workers of us became holders of a candidate’s degree and
three entered for an academic doctor’s degree.

Our basic buildings at Téserdd, Kortvélyes, our mesoclimate-measuring stations
at Kortvényes, Sarud, Tiszaszollés, our light-traps for entomologizing at Kortvélyes,
our small ship ,,Kolokan” have served the research work with success.

Our library, containing more than 1000 volumes of valuable, special professio-
nal material, considerably enlarged this year, as well. Its development has mostly taken
place by means of the international material we have received in exchange for the
Tiscia. Similarly, photoarchives, our collections of sketch maps, of climatological
and waterchemical data have also grown.

153



