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RESULTS AND TASKS OF THE FIFTEEN YEARS OLD TISZA
RESEARCH '

1. HORVATH GY. BODROGKOZY and M. MARIJAN,
Department of Botany, Attila Jozsef University; F. Méra Museum, Szeged

-The organized Tisza research was set in action in 1957 by Academician Dr. GA-
BOR KoLosvARy, Professor of General and Systematic Zoology at the Attila Jozsef
University, Szeged. Academician Kolosvary was not only organizer and leader of
these investigations but also their active research worker until his death in 1970.

. In the first years, the members of the Tisza Research Association organized:
, expeditions and investigated the whole Tisza region in Hungary. As a result of that
work, a good survey has been achieved about the natural history of the Tisza and of

“its immediate environment.

"It would be difficult to glve a brief but complete survey of the results of thi
15-year research work. We would like only to characterize, by means of a few exam- .

° ples, howcomplex and many-51ded research work has been carrled out by the members

of the Tisza Research Association.

A map of the Middle and Lower Region of the Tisza was drawn by researchers
dealing with water chemistry, Protophytes, and Protozoa floating in the water. The
degree of water pollution and its influence  on ‘the unicellular organisms that deter- -
mine the “self-purification” of a river were established. It is shown by these investi-
gations that the micro-organisms of the Tisza are still able, at present, to ,,work
up” the pollutions, that is to say; it is still a clear river. It was, anyhow, ascertained,
as well, that in some places, intermittently, the pollution grows to dangerous pro-
portions, We must take care, therefore, of the sa.dsfactory waste-water puriﬁcation
otherwise we cannot avoid the fate of the countries, where a great part of the rivers
became a stinking sullage-pipe.

- The increasing pollution of the environment, particularly that of air, was proVed
by. the investigation of the distribution of lichens living in the inundation area of the
Tisza. It can be established that approaching the great cities and industrial establish-
ments we find fewer and fewer lichens as they are killed by the polluted -air.

It is worht mentioning that much work has been devoted and money spent to
clean the dams, built of stone, from lichens, although there wouldn’t grow any
lichens there if the stones were rubbed with tired oil. <

- In the course of the Tisza research, there was elaborated a grass-cover composi-
tion for serving the biological protection of dams. It was established what grass species
-were, the most suitable for composing the grass cover of the dams of different soil
and water-movement for making it the miost resistant to the water-movement. The:
use of grass-covers was justified by the great inundation of the Tisza in 1970.

It is also 1mportant to record the soil- markmg p]ants indicating in the inunda-
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tion area the stagnant waters left behmd at the feet of dams that induce the danger of
their thorough soaking.

The investigation of fish food and fish life is one of the most important topics of
Tisza research, carried out in collaboration with the research workers of the Re-
search Institute for Pisciculture at Szarvas. They elaborate the result of fishing, dealing
with the causes of the decrease in the “fish population” of the Tisza. By means of
marking the fish, they can follow the fish migration.

The researchers have dealt for years with preparing the introduction of fish
into the water-basin formed out above the river barrage at Kiskére — at present, in
process of construction — and they have dealt also with the prospective develop-
ment of the quantity of natural fish food. The river-basin will play an important
part, among other things, in increasing the stock of fish in the Tisza, as well.

The backwaters along the Tisza are very important places of fish-breeding in
the Great Hungarian Plain. The Association is dealing, therefore, with exploring
the causes of fish perdition occuring in the backwaters from time to time. They have
elaborated a procedure for preventing the mass poisoning of fish as a result of the
hydrogen sulphide production induced by the changes in the weather.

It is generally known that the application of plant-protecting agents means more
and more a world-wide problem in respect of water pollutlon

The importance of the so-called. biological protection is emphasized, therefore
more and more. Opposite to the insect, mouse and other rodent parasites of the °
agricultural areas along the Tisza, the avifauna of the woods in the inundation areas -
along the whole Hungarian. Plain has a considerable — although, unfortunately,
more and more decreasing — part. That has got the Association of Tisza Research
" to ‘deal also with the problem of the artificial blrd-mtroductlon and the practical
implementation of that, as well.

The investigation of the bank swallows along the szza has led to results connect-
ed with public hygiene.

. The nest-groups of this s001ab1e bird species were studied along an about 600 km

region. It was established that the more times 10,000 birds nesting in the steep river
walls played a part in the promotion of the undisturbed holidays along the Tisza.
‘A large part of the food of bank swallows consists namely of gnats.

In respect of flood-prevention, there is important also the investigation carried
out in connection with the elimination of the dammage induced by some small
mammals — mouse, field-vole, rat, mole — deteriorating the dams. Examining
systematically their way.of life, their ducts, one tries to elaborate a process that
decreases their number and, in that way, also the damages in dams.

One of the indispensable starting-points of the biological research is to know’
the climate of the area investigated. Therefore were established two meteorological
stations by the Committee of Tisza Research, in the vicinity of the two. intended
water-basins at Kiskore. The data of these can be used not only for the present investi-
gations but in the future, as well, representing, in this way, a considerable value as
comparative material.

"An important part of the task of the Tisza Reserch Association is the preser-
vation of nature, endeavouring to preserve in an unchanged form the areas along the
Tisza that are valuable in respect of the investigation or of holidays. Also this con-
tributed to the fact. that in the recent past the approximately 30 km Tisza region
between Martély and Sasér was declared a nature conservation area.
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In the autumn of 1971, the Committee of Tisza Reasearch elaborated the long-
range (15 years) research plan of the Association. On the basis of that, the Tisza
research became more and more concentrated on two areas, taking into considera-
tion the social demands, as well.’

One of these areas is the Tisza region between Tiszafiired and Kiskore where -
river barrage *’Tisza 1" is in process of construction. The second one is the nature
conservation area between Sasér and Martély. The research work carried out in

these areas will be completed during the 15-year plan with a third area, as well: the -

environment of Csongrad. According to that plan, namely, the river barrage “Tisza
HI” will be built there.

The Association of Tisza Research is striving for carrying on a- complex re-
search work with the participation of meteorologists, water- chemlsts botanists and
~zoologists as well as of practical specialists. This complex research work 1S referred
to by the title of the research toplcs as well: :

”Natural geographrc hydroblologlcal Z00- and phyto ecologlcal mnvestigations,

- (1) in the area of river barrage »Tisza 1,
(2) in the area of the nature conservatxon dlStI‘lCt Saser—Marte]y,
3) in the arca of Csongrad »? : :

(1) In the area of river barrage Tisza Il

The artificial lake of a surface 200 sq. to be formed above the water barrage is a
remaking of nature in such a degree that is a case without parallel in Hungary. As it is
to be expected, it will influence in a considerable degree the natural geographic con-
ditions of the adjacent areas — first of all the so-called local climate —, the plant
associations and their organic matter production, too, as well as the animal kingdom.
It will be an important task to profit of the opportunity provided by this enormous .
*field experiment” -as well as possible for analysing the regularities of the connec- .
-tions between the living being and its environment and for promoting the solution
of practical programmes (increase in fish output, formation of holiday centres, etc)

As a result of the investigations started three years ago, the fact-finding i inves-
tigation of the present state has already taken place, both in hydrobiologic and in
botanical or zoological respects. These mean a comparative basis for comparing the
changes to be as a result of remaking the nature. In two stations, also a continuous -
meteorological observation has begun.

_ In the course of investigations, in the future we will start from the conceptlon"

‘@), of character ‘and degree of the eﬁ"ect exerted by the artificial lake as a water
eco-system upon the local climatland other natural geographic conditions,

(b) of character and degree of the effect exerted by it ‘upon the adJacent terestnal :

" eco-systems, and '

(c) of the formation of the biological equ1]1br1um of the water-basm as an art1ﬁc1al
. eco-system, .

Corresponding to this triple programme, the following investigations are out-
lined by the Association of Tisza Research:
(a) Continuous meteorological observations at minimum two states. Microclimatic
investigations in the water and terrestrial biotops marked out for that purpose.
(Minimum one water and three terrestrial biotops). '



(b) Synecological investigations in the natural plant associations of meadows and
pasture lands (stand structure, production, etc.), at least in three biotops
Zoo-ecological and populatron dynamic investigations touchmg every major

_ taxonomic category, at least in three biotops.

(c) Water-chemical investigations (water pollution, bacterlology) at least in one

water biotop. .

Investigation of phyto- and zooplankton and of benthos. Investigation of the
. food:chain from planktons till fish.

Apart from the results at the level of basic research, the investigations endeav-

our'to give help connected with the following problems, as well:

Nature conservation,
Flood-prevention,
_ Biological protection,
Construction of holiday centres, :
. As good agricultural exploitation as possrble of the adjacent areas,
Augmentation of fish productron :

(2) In the area of the nature conservation disrict between Sasér and Mirtély

_ In the course of the formation of river barrages in the Tisza, the natural primary
environment is more and more transformed. The transformation of these parts that
are nice even-as landscapes is meaning a heavy loss in nature conservation. It is
therefore an important task to reconstruct the nature conservation area between
Sasér and Martély as prescribed by the order of the National Office of Nature Con-
servation. The Association of Tisza Research endeavours to promote also this na-
ture conservation reconstruction with investigations scheduled for this area.

. The research work between Martély and Sasér, started in 1971, is justified also
by that 1t is approaching. Szeged, the centre of the Association of Tisza Research
(where about 50. per cent of the investigators are working), making possible even
continuous investigations by means of frequent visits to the scene.

The research work intended in this area is justified, in tertio, also by that here,
in the early 1950s, a detailed -plant geographic survey was carried out. That — as a
basis for comparrson — enables us to estimate the doubtless considerable anthropo-
"genic effect exerted in the last two decades. From that it can be established, too, what
the primary aim of human intervention is to be in the future, for carrying out the
reconstruction of the region in as short a time as possible. :

It follows from the programme. outlined, as well, that the investigations-in this
area must be performed not only in the living Tisza but in the inundation areas, as
well, and moreover in the backwaters of the Tisza that are aesthetically beautlful
and for the people pleasant; too (e.g., the importance of establlshmg holiday centres in
the vicinity of Szeged).

The research programme of the Association of Tisza Research in this area is the
following:

(1) Water- chemical, phyto- zooplankton and benthos investigations in the. back-
waters as natural biotops.
Investigations of the food-chain for increasing fish productlon
Self-purification of.the backwaters. .



(2) Syn-ecological investigation of the meadows, grass-lands and woods, as well as
that of comparative production. _
(3) Zoo-economical and population-dynamical investigations with special regard
to the reconstruction of the bird-populations.
(4) Local and microclimatic investigations of the meadows, grass-lands and woods
_ in the inundation areas. (Taking into consideration also the requirements con-
nected with the allocation of recreation areas).
.(5) Comparative water-chemical and productlon biological investigations in the
' ]1vmg Tisza. .

&) In the area of Csongrad

The aim of the investigations is:

(a) A precise summing upinvestigation of the present natural geographic and biologi-
cal state in the place of the intended riVer'barrage at Csongrad.
(b) Starting from the phytogeographlc surveymg in the 1950s, an analysis of the
4 changes that took place since then.
" (¢) Connected with the formation of the river barrage planned, callmg the attentlon
to the areas that mean a considerable value in respect of the protection of nature.
" These aims approximately agree with the investigations planned in the area of
Kiskore, therefore, also the research tasks are similar to those outlined in item 1. -

*

The Conference of Tisza Research, arranged yearly, every spring, plays an
important part in coordinating the activity of the Association of Tisza Research that
consists of 35 to 40 research workers, lecturers, and practical specialists. In this-
_Conference, the. members of the Association are reporting on' the results ‘of  their
research work, elaborating the plans for the next year. This considerably promotes
the research work to be a collective cooperation, even if it is- not carried out by the
participants at the same time.

The most important results achieved in the course of the Tisza resealch are
'pubhshed by the Committee of Tisza- Research, in the scientific review >Tiscia”
appearing yearly, subsidized by the Hungarian Academy of Sciences. There have
appeared, so far, six volumes of the Tiscia that have excited a great-interest, even in
. international relatlons That is shown, for instance, by that the Committee of Tisza
Research receives more than 100 scientific publlcatlons appearing abroad in exchange
for this publication.

The papers published poss1bly in another scientific publication in connection with
the Tisza research are epitomized by the Committee of Tisza Research in the series
" ”Tisciale Hungarica”, established in the recent past. In this way, an easy survey of -
the most important scientific publications relating to the Tisza research could be
provided, independently of where they were published.
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THE GREAT FLOOD IN THE TISZA BASIN IN 1970

M ANDO and L. VAGAS

Department of Natural Geography ‘Attila Jozsef Unrversrty, Szeged; Water Anthorr]y, Szeged -
(Recerved January 15, 1972) .

V Abstract

In May .and June 1970 an extraordinary flood passed through the Tisza and all the left-side
tributaries of the Tisza. The hlghest flood levels recorded so far were overstepped at least in half
metre order and in the tributaries in metre order and even in the order of more metres by the flood
level. The inundation devastated in some regions, as known; causing catastrophic disasters. )

] -The paper is establishing that the extraordinary hydrdme teorological situtaions and the
orographrc data of the watershed area can be considered as a prrmary effect exertmg the flood 51tua-
tion. -

‘The series of current waves that developed" in 1970 were. characterrzed by that the water-
movement of the rivérs of the water -system and the common order of the 1nundatron perrods

- differed from the regular ones-accustomed to under’ average crrcumstances '

The movement of water in the Tisza is generally, characterized by three flood waves a year.’

1970 all that happened in another way. Until the end of April, five flood waves passed through. -
the Tisza from the winter precrprtatron and thaw waters. The effect of that was still more increased
* by the influence of flood waves coming from further extraordinary rainfalls between May 11th and .
14th and between May 22nd and 24th and later, in the course of June, by the influence of a last -
considerable flood wave.

. In the first third of 1970, in the water system of the Tisza a fundamental hydrological srtuatron
came about the water loading of which could only disastrously increased in.the months May and
June. The climadte of the watershed area was controlled, owing to a very strong atmospheric circula-
tion, by regional cyclones. The clash of cold and warm fronts, air bodies of considerably different

. temperature, ensured favourable’conditions for exerting in a short time precipitation of large water
output.

. Also the mutual effects of the surface formations of the watershed area may be connected close.
to the flood-inducing atmospheric processes As a result of the ground relief, there fell sporadically-
a precipitation amount exceeding 100 mm in the water system of the Upper Tisza, Szamos, Kraszna,,
‘Tur, -Batar, Lapos and Vis6, between May 12th and 14th 1970.-

It could be established that in the period May-June 15.5 cubic km precipitation amount fell on.
the watershed area belonging to the segment of the.Tisza at Szeged of which, according to the record-
ings, 6.9 cubic km flowed through the segment at Szeged. That means that the ratio of flowing,
through was 44 per cent, consrderably hrgher than the about 20 per cent average value of several
years.

In May and June of 1970 an unprecedented flood descended down_ the Tisza and.
all its left-hand tributaries. The previously recorded highest flood-levels were excee-
ded by this inundation by in general at least half a metre, while in the upper reaches
of the tributaries the waters rose a metre, and in some places several metres, higher
than ever before. The outflow, accumulation and encounters of the large masses of"
-water ridiculed all previous customary “regularities”. In certain regions the inunda- =
tion caused catastrophic damage. The inhabitants of many other settlements were
kept in terror. The population of the country, however, urged themselves to heroic
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resistance, united against the dangers of this natural catastrophe, and spurred them-
selves on to effective action.

The natural causes which led to the flood situation in the river-system are now
accurately known. The primary causes were the extreme hydrometeorological condi-
tions, and also the orographic (i.e. the surface-relief) characteristics of the catchment
area. Although the orographic factor is geographically accurately known, a comple-
tely reliable forecast can still not be given at present with regard to the occurrence
in time and the qualitative and quantitative changes of the hydrometeorological
factor. Calculations can be carried out on the basis of our experience, only as regards
the frequency, and hence the probability of such occurrences, but the concrete time
“of their appearance can not be precisely determined.

The series of flood-waves in 1970 (and. also the higher floods during the preceding
one hundred years too) were generally characterized by the fact that the movement

“of the rivers of the system and the periods of the flooding differed from those corres-

ponding to average conditions. According to the hydrographic regularities in the
river-system, the water-movement of the Tisza is characterized by a possible three
flood-waves:

Spring flooding: this results from the melting of the winter’s snow or from
the spring rains following this, and it takes place along the whole length of the river.

Summer flooding this is known as the green- ﬂooding, and follows the rains
of May and June; it is usually no longer considerable in the Mlddle—Tnsza and in
most cases does not even reach the Lower-Tisza.

Autumn flooding: this is a rarer flooding, normally confined to the Upper-
Tisza, and is due to the soft rainfalls resulting from the Mediterranean effect.

The simultaneity of the flooding of the tributaries of the Tisza is a fairly rare o

- phenomenon. Although the flood-waves in several tributaries may begin simultaneous-
ly as a result of a common reason, due to the difference in their flow-times they are
not dlscharged into the Tisza at the same time, and hence do not usually cause a’
maximum load there.

This regular water-movement, however, may often be considerably modified,
since the precipitation on the water-catchment area is a phenomenon connected
prlmarlly with the period and not with a definite season. (ANDG 1964) From the point
of view of precipitation, the periods of the year can be divided by and large into two
characteristic groups: :

(i). a shorter, wet period (May-Angust), and
_(i1) a longer, dry. period (August-May).

There is no close connection between this time division and the periods when the -
rivers flood. The early spring flood and the high water-level of the rivers do not
result from the amount of precipitation in the spring, but from the melting of the
show which has accumulated during the drier period. If the meltmg proceeds rapidly
and further pre01p1tatlon falls, the water-supply-of the rivers may increase suddenly, -
and this may give rise to situations of the danger of flooding, either in certain areas
or over the entire water-catchment region.

The early summer flood is a result of the precipitation period. In the knowledge
of the annual precipitation-distribution of the river-system, the occurrence of floo-
ding at the beginning of the summer can be taken for the most part as certain. At
such time, however, the amount of water in the rivers varies considerably as a result,
of the occurrence of precipitation and its evaporation. It frequently happens that the
average water-supply of the rivers at the time of the early summer floods is less than in
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the period when the snow melts. Naturally, the extreme situation may also arise,
“when a considerable water-supply builds up on the catchment area and the rapidly
descending waters produce catastrophic floods.” This was the case with the flood
situation which developed in May and June of 1970. In these months the weather
‘was generally cool for the season, but the weather in the preceding months also dif-
fered from the .usual. _ ‘

The snow-cover had already developed on the river-system by the end of Decem-
ber 1969. However, on the action of the sub-tropical, moist air-masses which moved
in at the beginning of January 1970 this almost completely melted. The high tempe-
Tature of the air and the frequent rainfall led to complete melting in the river-system
up to a height of about 600 m above sea-level. This melting resulted in the previously
-essentially frost-free surface soil becoming saturated with the melt-water; thus, the
state of affairs had already developed in January that the water-capacity of the soil
had been reduced to a minimum. From the middle of February until the first week
of March the weather was again cold. The upper layer of soil earlier saturated with
water became appreciably frozen, and so its water-permeability too decreased prac-

. tically to zero. In higher regions rélatively thick sheets of ice also formed-on certain
subsidiary catchment areas, and all this increased and accelerated the surface move-
ment of the later precipitation to a considerable extent.

After the first week of March the rapid exchange and extreme variability of the
-air-masses produced unsetfled weather in the Carpathian. basin, and ‘this led to a
more rainy state than the average. From the struggle of the polar and the sub-tropi-
cal air-masses a more abundant precipitation can mostly be attributed to the sub-
tropical air-masses. The ‘spring floods too were caused in almost all cases by the
precipitation and melting accompanying a sub-trop.cal a.r-mass. With the exception
of North-west Transdanubia, the monthly precipitation totals throughout Hungary
. -exceeded the many.years’ average. In many parts of the country a précipitation
surplus of 100—200% developed, and in a considerable area it was even 200—300 %.
This was accompanied by serious problems regarding the inland waters. In the first
half of March the precipitation fell for the most part in the form of snow, but in the
second half of the month too snow-storms were observed, and of course heavy rain-
falls were not rare either. In the main, air-masses of varying temperature, originating -
from the seas of the temperate zone, came into prominence, and these acted on the
river-system as warm- and cold-fronts. As a result of this relatively rainy situation,
. together with the melting, the snow-cover of the Carpathian basin was appreciably
-depleted. By March 20 the melting-limit was already about 1700 m, and it subsequ-
ently never fell below 1200 m. At the end of March a (considerable amount, 50—
—80 mm, of rain fell on the) Upper-Tisza catchment area and caused a considerable
mass of the snow-cover to melt. As a consequence of this, the Tisza flood-water at

Tokaj on April 2 had already attained 751 cm. :

The air-temperature in April was somewhat lower than usual. The monthly
-amount of precipitation was once more above the many years’ average. In the wetter
regions the precipitation surplus was again between 100 and 200 %.-Stormy weather
too was frequent. Hail fell on the Great Hungarian Plain, and snow on the hilly -

“districts. The catchment area came in turn under the effects of moderate air-masses
and others originating from the Arctic Ocean. The effects of the many cold-fronts
and the related cooling too ‘increased the surface water-supply, since the extent of
evaporation was lower than usual. The April temperature remained 0.4—0.5°C
below the average, and in May this difference became 2 °C even. These values alone
indicate that cold air-masses predominated in the Carpathlan basm



During the first four months of 1970 in the Tisza river-system a hydrological
situation arose, the water-load of which was increased to catastrophic proportions in:
May and June; these months normally belong among the rainier ones, anyway, but.
for the most part they turned out to be extremely wet. The precipitation which had
fallen in the winter and spring had practically completely saturated the soil. At the-
same time, the snow still remaining was undergoing rapid melting.-Because of the:

Fig. 1. Precipitation distribution, May 1—S5, -1970 (pentad I).

extremely high moisture content of the air, evaporation was severely restricted, and
indeed the evaporated water at best merely increased the cloud-formation. The beds
of the water-courses were filled with the winter-spring ice-waters and they were
restricted in their outflow. In this state, five very serious flood-waves descended down
the Tisza up to the end of April, and as a result the May outflows were greeted by
full beds. And, after all this, in May the precipitation was even higher than before..
As a consequence of the very strong atmospheric circulation, the weather of the
catchment area in May was determined by regional cyclones. Cold- and warm-
fronts, and the encounter of air-masses of very different temperatures, produced a
condition favourable for the occurrence of a considerable precipitation in a short
time.
The regional formation of precipitation in the river-system during May 1970
can be assessed on the basis of the effects of three types of air-mass: ‘ .
1. Moderately cool air-masses originating from seas of the temperate zone. gave:
rise to frontal rains following each other from the N. W. '
2, Cold air-masses of polar origin, with strong turbulence, discharged locally
extensive precipitations onto certain parts of the catchment area.
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3. Warm air-masses (sub-tropical fronts) with centres of low air-pressure provided
regionally-varying amounts of precipitation.

The atmospheric events in May, which resulted in catastrophic consequences, may
be divided into pentads to give the following picture:
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Fig. 2. Precnpltatlon distribution, May 6—10, 1970 (pentad II)

Pe:ntad I May 1-5:

Precipltatnon was produced in the river-system by a complex front, and then a-
~cold air-wave. Snow fell again in the hilly districts. The snow-cover was 20 cm at a
‘height of 800 m above sea-level, and 100 cm above 2000 m. Relatively rainy and cool
weather dominated over the catchment area, similar to that in Western Europe, but
in contrast Eastern Europa experienced tropical-heat, the temperature in Moscow
reaching +27°C (Fig. 1).

Pentad II, May 6—10:

Warm air from Eastern Europe streamed towards the Tisza catchment area.as a
tesult-of the tropical air-masses, and so melting began everywhere. The maximum
value of the air-temperature was 8—10°C higher than the many years’ average.
"Thus, in the mountainous areas of Rumania melting eéven continued at night. Vari-
able precipitation and regional storms were produced in the catchment area. The
catchment areas of the Upper Tisza, the Szamos and the Kraszna received a consi-
-derable precipitation of some 70—80 mm. In a period of only 10 days, therefore, .
a precipitation approximately equivalent to the many years’ average for the whole
month fell on this north-eastern regional catchment area (Fig. 2).
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Pentad 111, May 11—15:

At 6 p.m. on May 11, with the break- through of a cold- front a polar air-mass
advanced towards the catchment area. A deep cyclone system developed over the
northern part of the catchment area, with an air-pressure below 740 mm Hg. With
this advection two moist air-masses met above the river-system. The very high water
vapour content of the air (12—20 g/m?3) resulted in an abundant precipitation. The:
movement of the cyclone was restricted by the North-Eastern and Eastern Carpathi-
ans, the air-mass was forced to ascend, and this led to a strong increase of the cloud-
formation (cloud-level 7,500 m) and of the precipitation- mtensn;y With the retard-
ing action of the relief, on May 12—13 a new, polar, cold air-mass caught up with
the cyclone slowly moving in the north-east of the catchment area, and as a result a.
100—120 mm precipitation fell within a short space of time. (In Beszterce-Naszdd,
Maramaros and Maros counties, almost 2.5 km? of water fell on about 50,000 km?
in 72 hours.) During the 48 hours from 8 a.m. on May 11 to 8 a.m. on May I3, 72 mm
of rain fell on Nagybanya, 99 mm on Beszterce, and 105 mm on Maroshéviz. Meas--
urements and estimations suggested (that even 150 mm may have fallen locally.) It
may be presumed that if the range of the Carpathians had not been there, such an
extensive precipitation would not have occurred. For instance, the 70—80 km-wide:
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Fig. 3. Precipitation distribution, May 11—15, 1970 (pentad IH). :

1. 0—10mm 6. 50—60 mm
2. 10—20 mm 7.  60—70 mm
3. 20—30 mm © 8. 70—80 mm
4.  30—40 mm 9. 80—90 mm
"5, 40—50 mm 90— mm
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- front, moving' at some 40 km/hour, resulted in only2 hours’ rain-showers and- hail
_ on the Great- Hungarian Plain. At the same time, on the upper catchment areas of
the Szamos and the Maros the slackening and rising cold-front collided with the
sub-tropical air-pocket stagnating there and as is well known this led to the catas-
trophic rainfalls (Flg 3) :

e 1.1 - T 0 50 whkm

) (I '?f = bd

Fig. 4. Precipifation distribution, May .16—20, 1970 (pentad 1V).

Pentad IV May 16 ’20’
. Following this large mundatlon a relatlvely quieter perlod developed as re-
“‘gards precipitation, although the atmospheric mstablllty was fairly considérable. -

In the first part of the pentad, even cooler and rainier air-masses were predommant
whereas in the second part warm, dry air-masses took over (Flg 4) :

Pentad Vv, May 21—25

Thxs period, begmnmg w1th a rise in temperature and local downpours led
mainly in the Maros valley to surface outflow which together ‘with the melt-waters
produced a new, considerable flood-wave.. A 20—60 mm precipitation fell on the
. S.E. parts of the river-system on May 23 and 24. In the period June 1—3 the water
flowing down the' Maros; which had fallen in pentad V, met the mass of the N.E.
waters which had fallen in pentad. I, and this gave rlse to’ the hlghest water-level.
~of 961 cm at Szeged (Fig. 5) : '

' Pentad VI, May 26 31:

The weather was relatively c]ear although a few more SIgmﬁcant downpours_
did further i mcrease the already con51derable flood-waves of the catchment area (Flg ‘
6). :
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Pentad VII, June 1—5:

‘The cold-front effects still held, and the daily average temperatures were.relati-
vely low for the season. Although the precipitation activity was in the form of
scattered showers and thunder-storms, never-theless it further increased disquie-
tingly. A cyclone moving in from the N.E. settled on the river-system (Fig. 7).

Pentad VIII, June 6—10:

The catchment area again came under an unstable atmospheric effect. The
succession of sub-tropical, arctic and Atlantic air-masses produced variable wea-
ther and caused locally high precipitation, violent downpours and storms (in places
hail) on the catchment area (mainly on that of the Kéros rivers Fig. 8).

Pentad IX, June 11—15:

The humid air-mass in the first part of the pentad, together with a very high
temperature, was a favourable condition for the local formation of thunder-storms.
This state was disturbed in the second part of the pentad by cold air with a strong
wind from Scandinavia, and this gave rise to a cold-warm air mixed zone above the
Ukraine-and the eastern part of the catchment area. It is characteristic that with
the very changeable temperatures the amount of precipitation also developed in an
extreme way. Such a large amount of precipitation fell during this time, primarily
on the Kords catchment area, that the flood-wave there exceeded all previous levels,
while on the Maros and the N.E. waters the state of danger produced in pentad III in
May seemed to be repeated (Fig. 9).
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As has been seen already, the direct causes of the precipitation were known,
but these may not provide a completely satisfactory explanation. The main cause of
the period of haphazard but heavy precipitation in the first half of 1970 can be dedu-
ced from the climatic situation which developed in the northern hemisphere. While it
was extremely cold in N. Europe, at the same time it was an exteremely warm winter
in N. Africa. The two air-masses of such different. temperatures gave rise to an extre-
mely active mixed zone between the 40th and 50th parallels. The tropical air-masses

often penetrated even to the Baltic. The struggle between the cold and warm air
" was repeated almost-daily in the temperate zone, and polar and-tropical days alter-
natéd with high frequency. Although it is not a common phenomenon that the polar .
air-mass comes into diréct contact with a tropical air-mass (it usually transforms to
an intermediate sub-polar and a sub-tropical air-mass), this now occurred above
Europe, and completely changed the normal circulation.

‘The interactions of the surface-forms of the catchment area can also be closely

related with the above-listed atmospheric processes giving rise to the flood.

As is well known, the atmospheric advections extending to the whole of the

basin did not in general exhibit uniform precipitation distribution. In the main,
_heavy and rapid precipitation activities were confined only to smaller areas. One of

the reasons for this is to be found in the surface-relief. Thus, the situation, form and
height of the hills, the steepness of their slopes, the flora covering the surface, etc.,
are always the most important factors of the orographic precipitation formation.
For example, on the occurrence of N.W., W. or S. W. winds, those ridges of the

Maéramaros snow-capped mountains which extend in the N-S direction act as , pre-

cipitation traps”. The situation is similar to this with the northern slope-exposure of
the Sziget mountains in Transylvania. The heaviest rainfalls generally occur here
when the centre of the accompanying dir-pressure minima and the intensified Atlan-
tic cyclone activity is situated over the Polish Plain and the Ukraine. At such time
the rapid increase of the air-flow on the exposed side of the mourntain may give rise
to intense precipitation. In addition to these areas, similar orographic conditions
occur in many other places too in the river-system. In such cases the surface size
and height of the relief may play an important role in the formation of local and heavy
precipitation. The “memorable” rains which fell in the period May 12—14, 1970
are also closely connected with the orographic conditions. As a result of the relief
(exposure, upwards flow on the slope, ‘etc.), in places more than 100 mm precipi-
tation fell on the river-system of the Upper Tisza, the Batar, the Tur, the Szamos,
the Klaszna the Lapos and the Visd.

Table 1. Annual total (mm) of the precipitation increase for a rise of 100 m, calculated on the basis
' of the 40 years’ average

Western slope of the Bihar range - - 45 mm
Western slobe,of the Avas range . . 71 mm
Western slope of the Kohat range _ - 42 mm
Western slope of the Lapos range . . 33 mm
Western slope of the Biikk range o . " 50 mm
Western slope of the Radnai snow-capped mountains A 33 mm
- Western slope of the Kelemen snow-capped mountains o 50 mm
Western slope of the foothills of the Southern Carpathians ‘
; (Banati range) _ 100 mm
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The amount of precipitation varies in the mountains with the increase of the
relief above sea-level. The values calculated on the basis of the average annual pre-
cipitation (40 years’ average) on exposed western slopes of the individual mountai-
nous districts of the river-system show that certain mountains are in a favourable
geographical position in the paths of the air-currents delivering the precipitation
(Table 1).

The surface water-course density too may be taken into consideration as a
factor producing the flood-state.

According to the water-course densities, the catchment area of the Tisza is
asymmetrical. Primarily the left-hand tributaries have a large effect on the supple-
menting of the Tisza water-supply, and on the conditions for the development of
flood-states. It may be stated as a fact that the relief of the left-side river-system, the
density of the river-network, and the regional precipitation distribution are the main
factors controlling the flow of the Tisza (Fig. 10).
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Fig. 10. Surface relief of the river-system.

I. N. E. catchment area of the Tisza (Upper Tisza, Szamos, Kraszna, Tur, Batar, etc.)
I1. Cachtment area of the Koros rivers
1I1. Catchment area of the Maros
1V. Other, right-bank Tisza catchment areas (Bodrog, Saj6, Zagyva, etc.)

In general, the tributaries of the Tisza can be divided into two groups on the
basis of the surface-relief. The first group comprises those rivers which possess con-
siderable mountainous district catchment areas, arrive via very rainy valley-sections to
the Tisza basin on the Great Hungarian Plain, and here, after a relatively short sec-
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tion on the Plain, reach their erosion-basin, the Tisza. The courses of these tribu-
taries are typified by their torrent nature. The water-supplies of the rivers may be
characterized as a function of the development with time of the prevailing amount
of precipitation. The following tributaries can be classified in this type: the Beszterce,
the Szamos, the Almaés, the Lapos, the Tir, the Kraszna, the Sebes Kords and the
Fekete K6ros. The other group contains those tributaries which, after their mountain
origin, thread-down with numerous mountain-basins. They reach the region of the
Great Plain via valley-sections where comparatively less rain falls. Their courses are
generally not typified by a torrent nature, but that does hold here too in certain -
valley-sections. The water-supplies of the rivers are obtained from the soil-water too,
in addition to the precipitation factors, by means of the tapping of alluvial and detri-
tal cones. In such types of rivers, flood-wave courses protracted in both time and
extent are poss1ble The primary example here is the Maros, although the first May
flood-wave in 1970 had a similar torrent-type nature.

The natures of the surface-formations, the surface-relief and the precnpltatlon '
factors can all exert a significant influence on the density of the river water-network,
which again and again is an important factor in the regional development, of the
flood (MoRARIN and SAvu 1954). The density of the river-network is the greatest in
the region of the Radnai and Maramarosi snow-capped mountains, the volcanic
range of the Avas, the Gutin and the Cibles, the Borgdi, Kelemen, Gyergydi, Csiki,
Gorgényi and Bardti snow-capped mountains, the Fogarasi, Almasi and Ruszka

" snow-capped mountains, and thé Southern Carpathians, and, from .the Transyl- .
vanian Sziget mountains, on the regions. of the Bihar, the Gyulai, the Kiralyerd
and the Erchegység mountains. (The water-network is particularly dense on the left-
hand catchment area of the Fekete K6rds, where at times it even exceeds 1.0 km/km?2)

. A medium density of 0.3—0.6 km/km? can be observed on the table-land of the
"Szamos, in the Transylvanian basin, on the regions of the Mezéség and Szilagysag,
and also on the alluvial cones of the rivers coming out of the mountains. The surface

" water-network is very rare (0.06—0.03 km/km?) in the Great Hungarian Plain.

The density value of the water-network assumes a characteristic picture in the
catchment areas. Thus, for example, the western part of the Transylvanian Sziget
mountains and the N. E. Carpathians can be assigned as one such belt, which comp-

.rises the catchment areas of the Upper Tisza, the Viso, the 1za, the Batar, the Tr,.
the Szamos, the Sebes K6ros and the Fekete Koros. The relief of the ground here is of
favourable exposure for the air current bringing the precipitation, and a “luw’
zone develops, where the torrential possibilities of the course of the river are consi-
derable. : :

The other zone is on the catchment region of the Kis Szamos the Nagy Szamos,
the Fehér Kords, the Maros, the Aranyos and the Kiikiillék. The density of the
surface water-network here is 0.5—0.6 km/km2, and the precipitation conditions of
the catchment area are more moderate than the above.

The density of the surface water-network is influenced to a large extent by the
variable stone composition of the surface, the individual tectonic structures, the
extents of the drought factors and the precipitation, the form of the water catchment
area, its spatial situation, the degrees of soil and plant cover, and not least by the
activity of society in reshapmg nature (Fig. 11).

The amounts of rain-water which fell in May and June, 1970 are summarized
in Table 2. The Table indicates quite sharply the individual periods and partial
catchment areas in which more concentrated amounts of water were set in motion.
On the partial catchment areas. of the north-east tributaries of the Tisza (the catch- -
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ment areas of the Upper Tisza, the Szamos, the Kraszna, the Tur and the Batar,
completely up to the Vasirosnamény section of the Tisza), after preparatory rains
of gradually increasing amounts the outstanding value of 1.6 km? arose in pentad III.
On the other hand, the amounts of water in pentad V, and particularly pentad IX,
were also considerable. In May and at the beginning of June, the water-load on the
catchment atea of the Kérés was almost uniform, but relatively quite high. Clearly,
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Fig. 11. Water-course density in the river-systém of the Tisza.

0.3—0.4 km/km,

0.8—0.9 km/km,
"0.4—0.5 km/km,

1. 0.0—0.1 km/km, 6. 0.5—0.6 km/km,
2. 0.1—0.2 km/km, 7. 0.6—0.7 km/kr,
3. 0.2-0.3 km/km, 8.  0.7—0.8 km/km,
4. 9,

5.

this could be increased only to a catastrophic level by the further extreme aniounts
of water in pentad IX, if it is considered that the consequences of the previous water-
load had still not disappeared during the short time available. The load of the catch-
ment area of the Maros was in general evened out, more so than the loads of the
Upper Tisza and the Szamos, but during the whole period of the flood it was very
intense. The waters of pentads III and V initiated the two large flood-waves on the
Maros. The waters of pentads VII and VIII, and especially of pentad IX, ensured the
relatively more uniform, but overall extremely heavy water-load of the Maros in
June, and this determined the lastingness of the June flood-wave at Szeged, and,
together with the accumulating waters of the Kords rivers, the prolonged height of
the Tisza too (Table 2). )

Table 3 shows the average precipitation totals which fell in the individual pen-
tads, from a knowledge of the partial catchment areas (the N.E. waters meeting up
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Table 2. 1970. precipitation (in km®)

Pentad N. E.waters  Kords ~ Maros Other . Total

May 1— 5 0.1 0.1 0.3 0.2 0.7
6—10 0.6 0.3 0.2 0.6 - 1.7

11—15 - - 1.6 0.3 0.9 0.2 3.0

16—20 0.2 0.3 0.3 0.2 1.0

21--25 0.8 0.3 0.8 0.3 2.2

- 26—31 0.4 0.1 0.2 ~0.2 0.9
June . 1—35 0.5 0.4 0.4 0.4 1.7
6—10 © 03 0.3 0.5 0.3 1.4

11—15 0.9 0.7 0.9 0.4 2.9

Total 54 2.8 45 2.8 5.5

Note: N, E. waters. = waters uniting up to the Vasirosnamény section of the Tisza (Tisza, Sza-
mos, Kraszna, Tur, Batdr, etc.).

to the Vasarosnamény section: 32,000 km?; the Koros rivers: 26,600 km?; the Maros:
29,800 km2; and other Tisza tributaries together 50,000 km?; in all up to the Szeged
section, i.e. to the Yugoslav frontier: 138,400 km?). These data are also suitable for
comparison, although the outstanding values may scarcely be demonstrated (Table 3).
The next questions is what proportion of the waters resulting from the precipi-
tation made its way down the rivers. In the determination of this the rate of flow
and the mass of the water in the Szeged section of the Tisza must be taken into acco-
unt. During the flood-defence work (starting from May- 27), the rates of flow of the
water were measured directly (by the measurement of the flow-rate at many points of
the bed-section, and by the multiplication of the rates by the reference surfaces,
and then the summation of the partial flow-rates NEMETH 1954). The other flow-
rates (between May 19 and 26) could be determined by calculation from a considera-
tion of the measured and calculated flow-rates at places outside Szeged. The flow-
rates of the period preceding the flood were obtained; in the knowledge of the water-
levels which were systematically read -off daily, from the so-called ,,flow-rate (curve”,
which expresses the flow-rates) as a function of the water-level. It should be noted
that the flow-rate curve would not have been usable in the May-June periods of the
flood; since it would not have been possible to apply it to the high water-levels which

Table 3. 1970 average precipitations (in mm)

Pentad N. E. waters Koros Maros Other Overall

. ) i : average
May - 1— 5 3.1 3.7 © 10.0 4.0 5.1
6—10 18.8 11.2 6.7 12.1 12.3
11—15 50.0 11.2 30.0 4.0 21.6
16—20 " 6.3 11.2 10.0 4.0 73
21-25 25.0 11.2 26.7 6.1 16.0
. 26—31 12.5 3.7 6.7 4.0 6.5
June 1— 35 15.6 15.0 134 8.1 12.3
. -6—10 - 9.4 11.2 ' 16.7 6.1 10.1
11—15 . ’ 28.2 26.2 30.0 8.1 21.0
Total 168.9 104.6 150.2 56.5 112.2

Note: N. E. waters = waters uniting’ up to the Vasarosnameny section of the Tisza (Tisza, Sza-
. mos, Kraszna, Tur, Batar, etc.).
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occurred, while in addition, because of the various water-accumulation effects, the re-
lation between the flow-rate and thé water-level was not clear-cut during the flood.
The actual relation resulted in a spe-cially involved variation of the flood loop-curve
(Fig. 12). : '
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Fig. 12. Relation between the water-level and the flow-rate ‘at
Szeged in 1970. (Flood loop-curve)

The series of times of the flow-rates for the Szeged section (Fig. 13), however,
does not always show the desired amount of the outflow, since the water would also
have flowed in the Tisza (but much less) if by chance it had not rained in May and
June. Thus we had to distinguish the outflow waters of the period before May 1 from
those of the following period, in the series of times of the flow-rates. This was done
by extending in an arc the receding branches of the April flood-wave of the Tisza com-
pletely to the beginning of the July flood-wave following the great flood, in accor-
dance with the 4—6 weeks more advanced receding tendency observed on the upper
water-gauges compared with that at Szeged (Fig. 13). The Tisza at Szeged during the
summer otherwise maintained a flow-rate of 900—1,000 m3/s. Since that flood-wave
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which passed Szeged on April 23 reached its maximum at Tokaj on April 2, and at
Vasarosnamény on March 30, it was possible to determine relatively accurately the
subsiding tendency of the April flood-wave assumed for Szeged (Fig. 13).

The area measurable between the receding line of the waters originating before
May 1 and the flow-rate — time line of the waters which actually flowed (the time
data are in sec) gives the amount of the waters originating after May 1. This was
found to be 6.9 km3. If this is compared with the amount of precipitation, 15.5 km?3,
it can be seen that 44% of the latter had flowed past Szeged up to July 18, 1970.
This outflow fraction was substantially higher than the many years’ fraction, ca.
18—20%, ‘for the whole of the catchment area region, and confirmed the strong
limitations on the infiltration and evaporation, especially during May.
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Fig. 13. Series of-times of flow-rates, and flow-rates and
amounts of precipitation after May 1 at Szeged.

In addition, we also determined the changes with time of the amounts of the.
outflow waters for the Szeged section and the precipitation amounts there, and thus.
the change with time of the outflow fraction (Fig. 14). The times of the fall of the
precipitation had to be converted for the Szeged section. The actual outflow rates.
of the flood-water and the extension in time of the moving flood-waves were taken
into consideration, and the relevant amounts of water during this were found for:
those days on which these should have in theory passed the Szeged section (without
infiltration and evaporation losses). In the knowledge of the actual amount of water
which flowed past on that day, the outflow fraction too could be determined. The:
water amounts mentioned were expressed by their values amassed (integrated) from
May 1 (Fig. 14).

Thus, it can be seen that the observed movements of the ﬂood -waves in the Tisza.
river-system in 1970 not only developed in a complex way, but, as-a result of the.
_extreme amounts of water and the congesting effects of the individual tributaries on
- each other, also severely tried the techmcal structures and technical strengths of the-
Hungarian flood-defence. :
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The Tisza and its tributaries were confined between embankments in the last
decades of the 19th century, on the basis of the ideas and plans of ISTVAN SZECHENYI
and PAL VASARHELYI, which had been developed in the first half of that century.
Since their construction these embankments had been reinforced many times. Hence,
about a quarter of the territory of Hungary had been freed from the periodically
recurring overflows of the flooding rivers. The development of modern industry,
agriculture, the traffic system, and even human settlements would not have been
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Fig. 14. Precipitation and outflow values reduced to Szeged.

Vces = summed water content of the precipitation
Veff - = amount of water due to prec1p1tanon passing
Szeged after May 1
Veff .
o = -\-/g= outflow fraction for Szeged

possxble on a large part of Hungary without the removal of the threat of ﬁoodmg
in the Tisza valley (BOGDANFY 1904). However, the embankments raised the levels
of the previous highest floods, and are still raising them today. This is particularly
the case for the lowest-lying Lower Tisza region (downstream from the mouth of the
Kords), and Szeged is most characteristic for this (see Table 4). The flood-waves of
the tributaries can pile up on each other here, and even the high water-levels of the
Danube can exhibit their effects here. The regulation of the Kords and the Maros,
on the other hand, greatly accelerated their flows. By this means it could be attained
that the first wave of the flood-waters flows out of the Lower Tisza sooner, and before
~ the peak of the flood-wave of the Upper Tisza reaches this section. However, it did
not prove possible by means of flood-defence and river-regulation to prevent the
situation when ‘the later, renewed flood-waves of the tributaries mentioned meet,
although rarely, with the flood-waves passing down the Tisza (IVANYI 1948). (Table 4).

In 1970 two large flood-waves set out from the waters of the N. E. tributaries of
the Tisza: the first attained its maximum level of 912 cm at Vasirosnamény on May
15, 12 cm higher than the previous maximum, while the second reached 830 cm on
June 14. Two flood-waves set out on the Kérds in June. The first of these was still
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“Table 4. Annual maximum water-levels of the Tisza observed on the Szeged water-gauge, in descen-
ding order of maghitude (1892—1970). ( Based on the compilation of DR. 1. ZSUFFA)

Serial Water-level Serial * | Water-level
number (cm) Date number - (cm) Date
1 961 2 Jun 1970 41 626 4 Mar 1969
2 923 15 Apr 1932 42 614 2 Apr 1917 -
3 916 12 May 1919 43 604 19 Apr 1898
-4 884 12 Apr 1895 44 604 .4 Jun 1957
5 870 11 Apr 1924 45 603 20 Mar 1931
6 855- 12 May 1941 46 o602, 31 Mar 1947
7. 847 11 Apr 1940 ‘47 599 15 Apr 1968
8 820 22 Apr 1962 48 595 16 May 1908
9 .802 20 Jul 1913 49 594 6 May 1935 .
10 - 799 5 Mar 1966 50 587 29 Mar 1963
11 . 791 31 Dec 1915 51 582 27 Feb 1960
12 791 1 Jan 1916 52 579 ‘1 Jun 1939 |
13 . 790 26 Mar 1967 53 568 27 Jun 1894
14 780 7 Mar 1942 - 54 ) 563 " 13 Apr 1911
15 778 3 Apr . 1914 55 555 4 Apr 1945 -
‘16 774 8 Apr 1922 56 552 7 Apr 1896
17 764 - 17 Apr 1964 57 550 14 Jun 1906
18 - 759 12 Jan 1926 58 550 . 23 May 1951
19 - 758 24 Apr 1907 59 . 542 23 Apr 1928
20 753 4 Oct 1912 60 526 ©24 Mar 1934
21 748 22 -Jul = 1965 61 525 ""23 Feb 1900
22 730 17 Apr 1897 . . - 23 May 1900
23 : 730 . 7 Mar 1958 . 62 525 11 ‘Apr 1946
24 726 - 17 Jun 1893 63 522 24 Dec 1950
25 714 29 Jan 1948 . 64 511 - 28 Apr 1905
26 708 26 Jan 1920 - 65 508 16 Jul 1903
27 - 706 . 17 Jan 1953 66 496 12 May 1910
28 703 2 Apr 1937 67 496 29 Nov 1930
29 689 7 May 1956 68 495 30 Jul 1949
30 681 31 Dec 1925 69 488 18 Mar 1927
3t | . 680. - 28 Mar 1901 70 472 . 14 Apr 1936
32 668 1 Jul : 1902 . 71. 460 - 5 3Jun 1899
33 660 17 Jul 1933 o 458 9 May " 1929
34 657 3 Mar 1955 - 73 454 13 Mar - 1954
35 654 2 'May 1944 74 450 18 Feb 1904
: -l
36 648 23 Apr 1952 75 436 30 Jan 1959
37 642 7 Apr 1909 76 394 . 1 Jan 1961
38 . 638 16 May 1938 77 366 7 Apr 1943 .
39 . 637 19 Mar 1923 78 349 31 Dec 1918
40 630 12 Apr 1892 79 325 29 Apr 1921

only partial; it caused higher-water-levels on the Fehér Kords; only filled out the
Harmas Koros rather, and could no longer be distinctly detected in the Tisza. The
second Koros flood-wave, however, attained a new peak at Gyoma on June 14 of
918 cm (45 cm above the previous record), and its effect at Szeged (together with the -
flood-waves of the Maros) could be observed on June 18 during the second maximum
of 924 cm. This was 1 cm more than the previous record water-level of 923 cm at
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Szeged in 1932. On the Maros, two larger flood-waves set out in May and two more
in June (practically). The first Maros flood-wave set a record of 928 cm at Gyula-
fehérvar on May 15 (the previous highest water-level there was 561 cm)!. At 10
p.m. on May 20 this Maros attained a level of 624 cm at Maké (the previous highest:
water-level there was 580 cm!). The effect of the Maros flood-wave was felt at.
Szeged in the evening of May 21. The record flow-rate of 4,000 m3/s was observed. The-
second Maros flood-wave reached its maximum at Gyulafehérvar in the morning ofs--
May 25 (550 cm). This caused a peak-level of 544 cm at Mako between 6 p.m. on May
31 and 8 a.m. on June 1, while at Szeged it was this flood-wave which, combining with.
the peak-waters arriving from the Upper Tisza, gave rise to a period (between 2 p.m..
on June 1 and 4 a.m. on June 2) when the water-level was in general 960 cm, attai--
ning its maximum of 961 cm at 1 a.m. on June 2. Since the first Tisza flood-wave
itself would have arrived at Szeged on June 3, the peak of the second Maros flood-
wave avoided a precise meeting with it, preceding it by only one day, but naturally
even so the two flood-waves strongly enhanced each other’s effect. The first great.
flood-wave meeting at Szeged therefore occurred during the 1970 flood, between the:
Tisza flood-wave which originated in the north-east in pentad III and the second Ma--
ros flood-wave of pentad V. The second flood-wave meeting, which produced water--
levels not much lower than those of the first meeting and in excess of the previous.
record levels, took place in the period June 17—19; at this time the almost confluent:
third and fourth flood-waves of the Maros in the Mako section resulted in a prolon--
ged peak-level period, and at the same time the effect of the large flood-wave of the:
Koros in pentad IX made itself felt in the water-level of the Tisza at Szeged. (The
peak-level at Szeged was 924 cm on June 18.) The second Tisza flood-wave did not.
meet with this, all the more so tecause it originated with the third Korés and the:
fourth Maros flood-waves (Fig. 15., 16).

The meetings of the flood-waves are also illustrated graphically (Fig. 17). The
diagrams include the most important tributaries, the days on which the peaks were:
reached, and the descent times. The meetings of the flood-waves of the tributaries.
and the main river can be well followed from the identity or the closeness of the:
peak-level dates (BUSACKER SAALY 1969). (Fig. 17).

When the outflow durations of the 1970 flood-waves are taken as basrs (although
these durations are far from constant, and indeed because.of the water-retention of”
the wave-areas with the increase of the amount of the outflow water are never reduced.
more considerably), it can be established that if the flood-wave setting out in the
N.E. tributaries of the Tisza is followed 10—12 days later by a flood-wave on the-.
Maros, and 13—17 days later by one on the Koros, and if the amount of water in
these flood-waves is extreme, then we are faced with the most dangerous state of
build-up the waters as regards not only Szeged, but also the whole Lower Tisza
region too.

Naturally the defence-works of Szeged and the Tisza are able, perhaps with
difficulty, but with appropriate defence preparedness and efforts to cope with waters
1—1.5 m higher even than those of 1970. It is also true, however, that the water-levels
in 1970 are not the highest which may conceivably happen, in spite of the fact that
as regards the meetings the most dangerous state of rainfall on the Tisza, the Maros
and the Ko6ros at suitably delayed times, together with extreme flow-rates and water-
levels, has never before occurred with complete precision. The averting of the floo-
. ding of the Tisza and its river-system was a great historic act, but as a result of our
natural endowments there will always be periods when the flood-defence will again
call for heroic deeds to protect the country and the people.
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If a study is made of which are the most dangerous periods with regard to the:
development of the extreme floods of the Tisza, we can primarily again point only to-
the remarkable differences from the regularities of the Tisza and its river-system which.
can be observed during the larger floods. From the times of the peak water-levels.
observed in the individual years (Table 4), it is not possible to make clear-cut conclu--
sions as to a function between the maximum water-level and the season. The monthly-
distribution of the maximum yearly levels of the Tisza on the Szeged water-gauge for
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the last 80 years is as follows: in January: 7 times; in February: 3 times; in March:
14 times; in April: 26 times; in May: 11 times; in June: 7 times; in July: 6 times;
in October: once; in November: once; and in December: 4 times. If the highest annu-
al maxima are taken, however, it emerges that the majority of these were in April,
and to a lesser extent in March, while all the levels above 850 cm occurred between
May 2 and June 1. Since 450—700 cm maxima also occurred frequently in these
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Fig. 17. Graphical diagram of the Tisza valley flood-wave descent in

May and June. (The dates are the days of the peak levels; the cm

values in bracketsar e the maximum water-levels; and the numbers on

the graph-edges are the times of descent of the peak flood-waves, ex-
pressed in days.)

- months, only one important conclusion can be made: if a very high water-level
(maybe even higher than ever before) will occur in the Tisza at Szeged, then this
can be expected with a higher probability in May and June than before May. The
advanced season in itself does not mean a high flood-wave, but this is to be expected-
with the greatest certainty in the advanced season (presumably in the ,,special” situa-
tion in May-June which complements the effect of long and prolonged winter precipi-
tation.

*

The great flood of the Tisza in 1970 was an instructive series of events which
also provided incentives for the various sciences. It was possible to become reacquain-
ted from new angles with this perhaps most loved of our rivers, which is certainly
not easy for us to know ds regards its entire behaviour, its calms and its caprices.
However, the flood-level plaque erected in the main square of Szeged to commemo-
rate the peak of the flood-wave no longer announces a catastrophe which has taken -
place, but instead a possibility of danger which was averted by technical skill and
heroism. The Tisza was thus prevented from repossessing the Great Hungarian Plain,
and Szeged was successfully savedfrom the threat of a repetmon in 1970 of the flood
' dlsaster in 1879.
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DATA ON THE KNOWLEDGE OF ZOOFLAGELLATA
OF THE RIVER TISZA

J. HAMAR
(Received January 29th 1972)

Abstra‘ct

The present paper is raportmg on the occurrence of the spec1es Bodo and of Collodtctyon tricil-
liatiom CARTER from among the Zooflagellata to be found in the river Tisza.

- Introduction

) The most frequent ones of the Zooflagellata living in the Tisza are the species
Bodo that are to be found almost in every biotop. 15 Bodo species were demonstrated
by Szasapos (1957,71963, 1965) while 6 ones of the species reported on by the
author are new for the Tlsza

Collodictyon triciliatum CARTER is néw for the Tisza, as well.

About the occurrence of the genus Bodo .

As the majority of Zooflagellata, a considerable part of the species Bodo are

* cosmopolites. Generally independently of climate and geographical distribution, they

appear almost in every season even in the most extreme places where there is to be
found some -water, respectively organic matter.

They live and multlply like coprozoical organisms in faecal matter, some species
of them can be found like cysts in the human and animal intestinal tracts, and getting
out of the organism they prove vidble. Bodo caudatus, Bodo edax are the species to

- be observed in large numbers in the faecal matter (HOARE 1927, WALKER 1911 in
WATSON 1946, WENYON 1926).

The species Bodo putrinus, Bodo edav, Bodo celer, Bodo saltans are e considerable
representatives of the I‘lCh microfauna in the llvestock manure (VARGA 1953, Sza-
BADOS 1948).

After that it seems.to be natural that they can be found in various stages of the
decomposition of organic matters, of course with a different species and individual
number, indicating danyway their surroundings well. They can therefore be used well
in the saprobiological qualification (KOLKWITZ—MARSSON 1908, LIEBMANN 1951,
SLADECEK 1963, etc.). They are not so characteristic of the first phase of decomposi-
tion (hypersaprobiological zone SRAMEK—HUSEK (1956), coprozoical zone ,,a”;

)

bacterium community FIERDINGSTAD (1964) as of the second phase (a-polysaprobical

3 Tiscia
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zone SRAMEK—HUSEK (1956), coprozoical zone ,,b”: Bodo community FIERDINGS-
TAD (1964). .

In the strongly polluted (polysaprobical) waters the species Bodo putrmus
Bodo minimus, Bodo edax, Bodo caudatus, Bodo rostratus, Bodo celer appear in
large numbers. In another -third- phase of decomposition — called a-mesosaprobical
zone — the species Bodo globosus, Bodo saltans, Bodo mutabilis, Bodo compressus
are characteristic.

In rivers, brooks the organic matters of allochtonous or autochtonous origin
can always be found to a certain degree, making possible the presence of the Bodo
species. On this basis, the separation of three types seems to be necessary in case of
the rivers (e.g. Zagyva, Tisza).

1. Waters polluted not at all, or but in a low degree, where the great masses of
the decomposing organic matters are of autochtonous origin. In the plankton of
these we can find the organisms indicating pure water — f-mesosaprobical ones —, -
in case of the Tisza we find Bodo spora, Bodo variabilis, Bodo moroffi, respectively
more rarely the organisms indicating a water a little more polluted — x-mesosaprobi-
cal ones —, like Bodo globosus, Bodo mutabilis; in its periphyton Bodo triangularis,
Bodo globosus Bodo mutabilis, Bodo saltans, and Bodo caudatus are the most frequent
ones (ErRTL 1970).

2. In case of local pollutions a larger amount of waste-water gets into the river.,
That makes its effect feel for a shorter or longer time, depsnding upon the capacity of
the river. At Szolnok, below the inrush of the waste-water from the sugar-works
Bodo putrinus and Bodo caudatus, mdrcatmg the strongly decomposing organic matter,.
can be found in large numbers while in the community of the Sphaerotilus natans
Kitz. flakes, developed as a results of the waste-water of the paper-mill, Bodo
_ putrinus, Bodo globosus and Bodo minimus are present. The river is polluted by ‘these
flakes that are often washed away to great distances.

A 3. In case of waste-water waves or of standing, strong pollutions, the self-puri-

fication of the river is frequently not enough for decomposing the organic matters
and, therefore, the river changes into a sewer (HAMAR 1970—71). In its plankton
Bodo putrinus. and . Bodo saltans appear. In the benthical community of the polluted
river — in the a- polysaprobical zone — in the Euglena comimunity Bodo globosus and
Bodo minimus appear in the Beggiatoa community of the - polysaproblcal zone Bodo
minimus can be observed (FJERDINGSTAD 1964).

There are known some species that could be found so far only in pure waters,
like Bodo designis- SKUJA, Bodo stigmatophorus SKUJA, Bodo fusiformis- LEMM.
(SkuJA 1946—48, 1956, LEMMERMANN 1914).

Bodo curvifilus GRIES. is a sea species (GRASSE 1952).

Bodo perforans HoLL. is an ectoparasnte of Chilomonas paramecium EHR. (HOL- :
LANDE 1938).

It is proved by the investigation of some samples taken from various places of
Earth that from among the Protozoa of soil the Zooflagellata, more intimately the

species Bodo (saltans, celer, edax) are the most frequent ones (VARGA 1933, 1953,
1956, Rosa 1957, 1961, 1963).

Bodo celer KreBs (Fig. 3. 4)

A little bent, oval cells, of size 8—10X4—5.5 u, below widely rounded, ahead
endmg in a blunt point from which a flagellum of 1.5—2-fold body-length protrudes.
The central nucleus, one contractile vacuole can be found at the anterior end of the
body. Its motion is rotarmg or bounding here and there.
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Fig. 1. 1—2, Bodo mutabilis, 3—4, Bodo varians, 5—1, Bodo uncinatus, 8—10,
Bodo minimus, 11, Bodo moroffi, 12—13, Bodo compressus, 14—16, Bodo spora

Bodo compressus Lemm. (Fig. 1.: 12—13)

The cells are oval, flattened, of size 10—17.5X 6—10pu. Its anterior part ends in
a short, bent point from where flagella of obout 1.5-fold body-length take their
origin. There are a central nucleus, one contractile vacuole in various parts of the
body. The kinetonucleus can rarely be seen even unstained immediately under the
anterior part. There are always to be found in the cell food vacuoles of different sizes.
In movement the cell lies on its pressed left side and advances wobbling.
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Fig. 2. 1, Bodo repens, 2—3, Bodo saltans, 4, Bodo celer, 5—7, Rodo globosus.

Bodo globosus SteIN (Fig. 2.: 5—7)

The cell are spherical, rarely deformed, of 3—13u diameter. The two flagella are
of the same length, monstly the double of the body-length. Central nucleus, one
contractile vacuole may be found in different parts of the body, rarely protruding.
The plasma contains small granules. Its motion is wobbling, without rotation.
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Bodo moroffiV VALKANOV (Fig. 1.: 11)

The cells are spherlcal with 3—7u diameter. The central nucleus one contractile |
‘vacuole take place below the origin of the flagellum. The flagella. are of 1.5-fold
body-length. Their motion is slow, ste_ady.

Bodo minimus KLess (Fig. 1.: 8—10)

The cells are bean-shaped, of 4—5><7—2 Su size. The flagella take thelr origin
from the recess beneath the anterior part, the swimming flagellum being of body-
length, the trailing ﬂagellum somewhat longer. The central nucleus, one contractile
vacuole'can be found in the anterior part of the body. The plasma is ﬁnely granulated
It has a slow, bowmg -crawling motion. .

Bodo mutabilis KLEBS (Flg 1.:1—-2)

The cells are cylmdrlcal behmd rounded, ahear ending in a blunt. pomt One

. side is straight, the other one bent in various degree The cells are of 8—14X3—5Su

size. The flagella are about 1.5-fold body-length. The central nucleus, one contractile
vacuole can be observed in the anterior half of the body It is- of swimming motlon

Bodo repéns KLEBS (Flg. 2.:1) .

The shape of celis is from oval to ovoid one, theit size being 10—15X5—7u
The cell is ahead flattened, behind rounded. The swimming flagellum is shorter .
than the body-length, the trailing ﬂagellum is of double body-length. The nucleus and -
one contractile vacuole may be found in the anterlor half of the body. It is of bowing-
_crawlmg motion. -

. Bodo. saltans EHRr. (Fig. 2.1 2—3)

The 0\'/al cells are 16—21y long, the anterior part ending in a blunt point. The

flagella take their origin from the recess beneath the anterior part that can be of

different depth. The central nucleus, one. contractile vacuole can be found in the
anterior half of the body. The plasma is granulated in various degree. The swimming,
flagellum is of body- -length while the trallmg flagellum is 1. 5~—2 times longer than the
body. Its motiorl is wobbling. .

Bodo spora SkuJa (Fig. 1.: 14—16)

The cells oval, somewhat rombond mlldly metabolic, of 3—3. 5><3u size. The
flagella come from the mild recess beneath the anterior part. The swimming flagellum
is of 2—3, the trailing flagellum of 3—4-fold body-lenght. The central nucleus,
one contractlle vacuole can be found in the anterior part. Its motion is uniformly .
advancing.

Bodo uncinatus (KENT) KLEBS (Fig. 1.: 5—7)

The egg-shaped cells are a little metabolic, 8—10 u long. Their posterior part is
rounded, the anterior part is laterally declining and anding in a point, under these
take place the flagella. The swimming flagellum is of body-length, the trailing flagel-.
lum is a double body-length. The central nucleus, one contractile.vacuole can be
found in the anterior part. Its motion is quick, jumping.
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Bodo variabilis (STokes) LEmm. (Fig. 1.: 3—4).

The cells are cylindrical, at their ands rounded, straight or weakly bent, having
a size of 11 X2 u. The swimming flagellum is of a half, the trailing flagellum of
1.5—2-fold body-lenght. The central nucleus, one contractile vacuole are in the
anterior half of the body. The plasma is a finely granular. It is a bowing motion.

Fig. 3. 1—2, Collodictyon triciliatum
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Data on the distribution of Collodlctyon triciliatum Carter

The characterization of the species described by CARTER is completed by FRANCE
(1904) Then its morphological peculiarities, the way of its multlpllcatlon is reported
on in details by BELAR 1921).

Accordmg to FRANCE it is to be found in rather smaller muddy pools, in ditches
along the way, in smaller eutrophic waters in larger numbers and in the company of
Trachaelomonas-es as their consumer. GRASSE (1952) mentions it as a phagocyte,
consuming smaller unicellular animals, e.g. Ciliata. The author found it in the Tisza,

. under the influance of the paper-mill waste water in large numbers, in a little poliuted
(2-mesosaprobical) water, as well as in the overflowing water of the oxidation tank,
in the company of the species Euglena, Uronema marinum, in an o—f mesosaprobical
water.

PAScCHER (1927) and SkuJA (1956) regard it as Phytomonadina that'is a member

of the colourless and phagotrophlc family. GRASSE (1952) classes it among the Zoo- -

flagellata of uncertain sistematic place while LEMMERMANN (1914) and STARMACH
(1968) are reportmg on it among the Zooflagellata.

Collodictyon triciliatum CARTER (Fig. 3.: 1-2)

The oval-shaped cell is strongly metabolic, ahead rounded, behind supplied
with 1—3 processes, of 20—60 It length. Four anterior flagella of equal length, with '
2—4 blepharoplast. The plasma is often filled in by the central nucleus, 1—3 contrac-
tile vacuoles, and several food vacuoles. Its motion is rotating. It is phagocyte,
takmg its food by means of the longitudinal furrow observed on its side.

I acknowledge wrth thanks the kind help of my dear colleague T. GAAL and that of O. ARATO
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DIE FLECHTENVEGETATION
" DER ESCHENBAUMSTAMME LANGS DER THEISS

L. GALLE
" F. Moéra Museum, Szeged
(Eingegangen am 17. November 1971)

Auf den Uberschwemmungsgebieten der TheiB in Ungarn und in Jugoslavien
habe ich zwischen 1926 und 1970 die Flechtenvegetation der Baumarten der Eichen-
Eschen-Ulmefiwilder (Fraxino pannonicae—Ulmetum) untersucht. Es hat sich
_erwiesen, daB die Flechtenvegetation der Eschenbaumstimme ( Fraxinus angusn-
folia,. F. pennsylvamca) di¢ reichste ist. )
: Im Laufe meiner Untersuchungen habe ich mir die folgenden aufgaben gestellt'

1) Sammlung und Bestlmmung der an den Eschenbaumstammen vorkommeénden
Flechtentaxen; .

2) Die Untersuchung der Flechtenbe51edlung der jiigeren (glatten), bzw. rissigen
(dlteren) Baumstammniveaus, dié Feststellung ihrer syngenetischen und o6ko-

.genetischen” Verhiltnisse ;

3) Die Beobachtung der Verdnderungen der Eplphytenﬁechten vegetatnon der
Stimme in Spiegel des regionalen Vorkommens;

4) Die Ermessung und zonologische Bewertung der an'den Stammen vorkommen-
den Eplphytenﬂechtenzonosen .

Ergebnisse .

a) Auf den erwdhnten Uberschwemmungsgebieten der Theil kommen zu 14
Familien gehorende 68 Flechtenspezies und deren zahlreiche Varianten vor. Die-
-Anzahl der Fundortangaben ist: 274. :

b) Die Borke der Stimme ist an den unteren und mxttleren Niveaus, ungefihr
bis zum 150 cm Hohe, von rissiger, rauher Oberfliche und verhiltbismaBig glatt am
‘oberen Niveau, ungefihr iiber der Hohe von 150 cm. Es zeigt sich ein.Unterschied
auch zwischen den in pH Werten ausdriickten Reactionen der Rinden der zwei Nivea-
us, insofern das pH der bodenstindigen Zone ungefihr einen Wert 5,16, das der
mittleren Zone 5,20 und das obersten Zone 5,39 zeigt.

In Hinsicht dessWasserhaushalts sind die Stamme mesophllen Typus. Die stark
- beschatteten Stimme haben eine diinne, die nur ein wenig beleuchteten Stimme eine
reichere und die gut beleuchteten eine iippige Flechtenvegetation. Fiir Bestimmung:
der Feuchtigkeitsverhiltnisse habe ich Piche’sche Evaporimeter angewandt.

An den oberen, jiingeren, glattrindigen Oberflichen der Stimme sind die Krus-.
tenflechten Polyblastiopsis fallaciosa, Arthonia dispersa, A. punctiformis und A.
radiata die Pioniere dann die zu den Genera Lecanora und Lecidea und ihnen folgend -
zu den Rinodina und Caloplaca Gattungen gehorene Arten erscheinen.
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An den rissigen Mittelteilen treten auch schon die Laubflechtenarten der Genera
Candelaria, Parmelia, Xanthoria und Physcia auf und erscheinen selbst einige Strauch-
flechten, wie z. B. Evernia prunastri, Pseudevernia furfuracea und einige Ramalina
species. Der Lauf der Sukzession kann also an den Stimmen von oben nach unten
schreitend selbst in einem identischen Zeitpunkt gefolgt werden.

¢) Der Lauf der Theifl von der sowiet-ungarischen Grenze bis zur Miindung kann
in drei Strecken getrennt werden. Die prozentuale Verteilung der-an den Eschen-
baumstimmen ldngs der drei Strecken vorkommenden und nach Lebensformen
~ gruppierten Flechtenarten ist in der unterstehenden Tabelle dargestelit:

. ’ : Obere i Mittlere Untere
Lebensformen LA : .
' o .Strecke
Krustenflechten o 16 17 .4 | 20%
Laubflechten” o 77 , 70 S 69% -
Strauchflechten B 7 13 o 11%
Zusammen : " 100 100 100% -

Die hohe Zahl der Vorkommnisse in der mittleren Strecke ist auffillig und 148t
eine Folgerung darauf, daB die zu allen drei Lebensformen gehdrigen Flechten ihre
entsprechendsten Niederlassungsumstinde und ihr mikroklimatisches Optimum in
dieser Strecke finden. '

d) An den Eschenbaumstammen der untersuchten Flutgeblete kommen die.
folgenden Flechtenzénosen -vor:

- L. Arthonietum dispersae GALLE (Haufig) :

. Lecanoretum carpineae: continentale (GALLE) BArRkM. (Haufig)
Physcietum ascendentis typicum FREY. et OCHSN. (Hauﬁg)
var. parmeliosum glabrae BArRKM. (Hiufig genug)

var. physciosum griseae BARKM. (Haufig)

Xanthorietum candelariae BARKM. (Hiufig genug)
Parmelietum acetabuli OcHsN. (Kommt sporadlsch vor)
Parmelia caperata synusium. (Selten)

Parmelietum furfuraceae HiLiTZ.

var. protococcetosum viridis BARKM. (Selten)

w N

NS e

4 An den Fraxinus Stimmen langs der TheiB kommen also 7 Ep]phytenﬁechten-
zdnosen vor. Von diesen haben 6 Assoziations-, 2 Varietits- und 1 Synusiumswerte.
Die Zoénosen sind von dem mesophilen, bzw. wenig xerophilen Typus, sie sind photo-
phil, groBtenteils mit méBig acidophilen und ein wenig stickstofftoleraten Charak-
terarten.
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DATA ON THE CHIRONOMUS FAUNA
' OF THE FLOOD AREA
_OF THE TISZA AT TISZAFURED—KISKORE

A. SZITO

Institute of Pisciculture, Szarvas, Hungary
(Received June 30th 1971)

Abstract

The author is establishing on the basis of his mvestlgatlons that in the area that is water-covered
after the water-basin bemg constructed the Chironomus species characteristic of the stagnant waters
have kept on survnvmg in masses at present, too. In this way, the development of the rich bentho-
fauna of the lake is guaranteed It can, however, be checked by the anaerobic decomposition of the
vegetatlon that has remained in the ﬂood area and got under water, by the formatlon of hydrogen
-sulphide in large quantitites.-

Introduction-

It is well-known that the environmental changes react upon the quantity and
'species composition of the living beings. The Tisza region between Tiszafiired and
Kiskore gets the character of a lake after the water barrage being constructed, and
that changes its: natural history, too. '

’ It is important both from scientific and from practical points of view to know

~ the present state because we are able, in this way, partly to study the process of deve-

" lopment of the natural hlstory of an artificial lake of such a large extent and partly to
draw a conclusion concerning the predominating species and the factors determining .
.the species composition of the natural history of the new lake. The practice expects
an answer to the question, what quantity, and from commercial respect what quallty,'
of fish can be assured by the new lake of 14,800 ha size, and how can be achieved in
fish-catching an as favourable ratio as possible of “‘noble” fish opp051te to “rubblsh”
fish.

-In 1970 1 began lnvestlgatmg the C/nronomus specnes of the'indicated areas takmg
into consnderatlon the research tasks outlmed

Materials and Methods

As the inundation period had been prolongated long owing to the extraordinary weather, [
could carry out my observations and collection in the indicated areas in the parts marked out of the
grassland at Cser6koz, the meadow at Tlszanana and the meadow at Sarud (Fig. 1) only between
21st and 23rd October.

1 took ‘mud-samples by means of Ekman’s mud- grlpper from the barrow pits in which there
was water in the time of collecting, rewgshing them through a sieve set on the spot. I fixed the nymphs
found in the samples in 80 per czat alcohol. From the vegetation of the collecting stations I have
collected 1magos by singling, and. by applym0 a net, fixing these similarly in 80 p. c. alcohol.
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Results, conclusions

In the course of elaborating the material collected, T have determined the follo-
wing species:

Tanypodinae:

Ablabesm yia monilis L.

Chironominae:

Chironomus anthracinus Z.,
Chironomus aprilinus MG.,
Chironomus thummi K.,

Chironomus winthemi GOETGH.,
Endochironomus tendens F. (nymph)
Stictochironomus sp. (nymph)
Tanytarsus sp. (imago).

At elaborating the material collected it was 1mmed1ately striking that the species
enumerated (except Stictochironomus sp.) correspond to the species of the rice-fields,
irrigation canals, drain-canals and back-waters investigated systematically for elght.
years in the vicinity of Szarvas (SziTo 1968). The species recorded on, similarly to
those in the areas at Szarvas, are of predominating character as to the number of
individuals, as well. T caught with net in the collecting area of the Tisza with the
highest individual number the imagos of Chironomus thummi K.. and Ch. anthracinus
Z., both having large bodies.

It follows from the high number of individuals that the species mentioned are
standing members of the fauna of smaller or larger back-waters, stagnant waters in
the Tisza region investigated.

Owing to the high-degree similarity of the species of two areas lying so far from
€ach other, we can say for certain that we shall find several species characteristic of"
standing waters by means of still more exhausting collections to be carried out in the
area ‘of the to-be reservoir in the summer months. The Chironomus species that will
_populate the lake to be constructed and the present flood area after being covered
with water are, therefore, living in’that area at present, too. Because.of the slow
filling in of the lake, in the first fey years the shallow lake may mean very favourable
conditions for the multiplication of the species to be found here. The living and decea-
sed vegetation to the lake will be an abundant souice of food for the mmmg and
mud- dwellmg nymphs.

As long as in this immense area, in the first years of damming up the lake, the
water vegetation of the previous ﬂood area grows above the water surface, these
places will assure a favourable possibility for the multiplication of the various Chiro-
nomus species, and we may reckon with a very rich mud-fauna. On the other hand,
as the depth of water grows in the course of damming, the vegetation rising above the
water surface will be limited more and more to the riverside regions, and the occurren-
ce of the Chironomus nymphs, too, can be expected in large numbers first of all in
these places.

After restocking the lake, the consumption of the bottom fauna by fish will, of
course, contribute to decrease their number. That will, however, not be a decmve
* factor in the decrease of nymph number; thls factor w111 be the lack of bemg covered
with vegetation.
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" The appraisal of the food supply of the zooplankton in the lake must precede
the blueprint of fish-breeding in the water-basin. That is important first of all for the -
carp-breeding, so much the more because the subordinate part of the Chironomidic
nymphs in the feeding of carp is confirmed by the most recent investigations (MEGYE-
‘RI 1969).

On the other hand, the development and importance of the mud-fauna depends
on the so-called redox-level. In May 1970, G. UHERKOVICH raised the question in his
address delivered at the Conference of the Tisza research that the decomposition of
the great quantity of organic matter getting under water-covering may bring about
unfavourable conditions for the animal kingdom of the lake. On the basis of Berczik’s
investigations (1962), he is setting out the fact-that in places where the hydrogen-
sulphide (H,S) level is on the surface of mud or above it the mud-dwelling nymphs of
the Chironomus are missing: either they have perished owing to being poisoned or,
feeling the danger of perdition, they have escaped into higher regions. '

If in the new water-basin the hydrogen sulphide (H,S) level is over the mud sur-
face owing to the large quantity of organic matter then — until its decrease and sin- -
king under the mud surface — we cannot speak of a mud-fauna. As there will be an
intensive fish- b16ed|ng in the lake, it is necessary to carry out thorough investigations
from this point of view before the beginning of that. :

Summary-

. From knowing the Chironomus fauna.of the areas getting under water-covering
we can conclude the species composition to be expected in the water-basin. As a
result of the standmg water character of the lake, first of all the predommance of
the backwater spec1es resp. that of those with w1de ecological valancy is to be
expected.

An intensive ﬁsh breedmg is only possible on the ba51s of the knowledge of the
biochemical conditions subsisting in the lake
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EXPERIMENTAL INVESTIGATION
OF THE RESPIRATION OF NYMPHS OF PALINGENIA
LONGICAUDA OLIV. (EPHEMEROPTERA)

MARIA CSOKNYA

Department of Zoology, Attila J6zsef University, Szeged ;
(Received on December 30th .1970.)

" Abstract

" The oxygen consumptron of the nymphs of Palingenia longicauda OL1v. is mﬂuenced by tem'._
perature and hght as depended upon their age. The oxygen requirement calculated according to.
“the body werght is higher in case of younger nymphs than in that of older ones. The older nymphs,
however, increase their oxygen requlrement in a high degree before their transformation. After a
transitory inhibition, the oxygen uptake is stlmu]ated by light srmllarly as by temperature. .

The investigations of resplratlon have a very great 1mportance in understandxng
the ecology of the insects living in water. That is shown also by the rather comprehen-
_ sive litérature already treating of this problem. The mayﬂles have, however, been’
pushed fairly into the background in this respect. Our experlmental animal, Palin-
genia longicauda OL1v. belongs to this group, as well. Its limited geographical dis-
tribution, the long development of its nymphs its ‘peculiar ecological conditions,
and the very short life of the imago are raising several problems to be responded. For:
understanding these we can get a great help by. recognizing their respiration. Taklng
" into consideration the entirely special demands of this organism, we may reckon upon
drawing a conclusion by means of them concerning the physical state, pollution of
water. That is to say, the nymphs of Palingenia longicauda OLIv. as bio-indicators
may characterize the pure state of natural waters. With regard to that, we investi-
. gated seasonally (September—October) the respiration of the nymphs of -this orga-
nism, as 1nduced by various factors (llght temperature)

Materials and Methods

The nymphs of different age, development and werght of Palingenia longicauda OLIv. were.
collected partly from the reaches ‘of the Tisza, partly from those of the Maros at Szeged (between
September 11th and October 30th 1970). They were mvestrgated partly 1mmed1ately, partly after
a laboratory observation for a longer or shorter time.

The oxygen consumption of animals has been determined by Warburg s manometric process..
-There was put one animal of known weight in each 5 ml fluid of the manometer vessels, and 0,2 m!
20 p. c. KOH was measured to it for fixing the carbon dioxide produced at the respiration. The vib-
ration speed was 77/sec. Our experimental results have been established from the data of 24 parallel
measurements.

At our experiments we have endeavoured to ensure that they should reflect the natural states,
standing very close to them. Therefore examining the oxygen consumption of the animals put in .
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distilled water, we have measured, as a control, also the respiration of some animals in filtered Tisza
water (for that purpose we had taken water from a site where there was no sewerage in a distance of
100—150 m). At evaluating the factors having influence on the intensity of respiration, there have
always served the quantities of the oxygen consumpuon calculated for 1 gr live weight (Qps) as a
basis for comparison.

Results and their discussion

It is a2 known fdct that the intensity of respiration is influenced by external and
internal factors and that among them the latter ones are of higher importance.
For being able to understand their essence, we may not separate the two ones from .
each other. That was taken into consideration as we have reported on the effect of
some physical factors modifying the intensity of respiration.

First we wanted to clarify, of what degree the difference is between the respira-
tions in natural water (river water) and in distilled water, and in which degree the
water influx could be regulated, resp. tolerated by the nymphs investigated in an
ionless milieu. It has appeared in the course of the.comparison of the two parallel
investigations that the values measured in distilled water were in any -case higher
(Table 1), showing that a major change in the osmotic relations could not be tole-
rated by the nymphs. The organism hasn’t any regulative system for impeding the
influx of pure (ionless) water. A fast permeation of water is overstraining the energy
system of organism, increasing for a while its metabolism, its oxygen requirement
but leading at last to the destruction of the organism.

Table 1. Oxygen consumpfiion of the nymphs of Palingenia longicauda OLv. of ;{iﬂereht weights

Body weight of nymphs in mg Qo.
Filtered river water - Distilled water
230 ' 2.79 3.52
280 ) 2.07 : 3.24
620 - 1.90 . 2.09

630 : 1.82 > 2.49

As known, the nymphs of Palingenia longicauda OLiv. live in dark ducts made by
themselves. It may be supposed that they are adapted to the ecological conditions
like these to a great extent, and their photosensitivity changed, as well, considerably. .
As photosensitivity can be concluded from the behaviour in the dark and by daylight
— in the present case from the change in the intensity of respiration — we have
measured the oxygen consumption of nymphs first in the dark and then by daylight. .
For studying the effect of daylight, we have illuminated the nymphs with a light of
90 lux.

It is obvious from the data of the Table that, at measuring the oxygen consump-
tion, we have also taken into consideration to have animals in the vessels with a
proportionately growing weight. It turned out that the values of the oxygen consump-
tion for an hour of the nymphs were growing till a ceratin weight group and then,
after a strong decrease, they begin increasing again. The phenomenon may be con-
nected with the different age of life of the nymphs. This conection lS in case of Palm-
genia longicauda OL1v. of linear character. -

It is shown by several ecological investigations that there is a connection bet-
ween the development of animals, food, etc. and the oxygen consumption (EDWARDS
1937, Fox et al. 1937, ALLEN W. KNIGHT and ARDEN R. GAUTIN 1966; ERIKSEN
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Table 2 Values of the oxygen consumption (20 °C) of the nymphs of Palingenia longicauda OLv.’
of different weight in the dark and by light (90 lux)

. Values measured in the dark Values measured by light

Body weight of nymphs ) N

in mg O, consumption 0, consumption

in 1 hour in ml Qo, - in 1 hour in m! : ng
155 — — 48.2 - 3.41
200—300 44.3 - 1.70 : 62.8 2.57
300—400 68.7 194 = - 62.7 1.96
400—500 131.2 2.70 " 64.8 . - 1.40
500—600 85.7 1.67 711 1.30
600—700 115.0 1.82 '90.3 1.68
700—800 — - © 1320 - 1.85

. 1968, REICHLE 1968 THEODORE et al 1968) Genetic determmatlon development and
sexual maturity have, anyway, some importance, too. It can be seen from our results,
as well, that the metabollsm of younger animals is more active than that of older ones,
and that before sexual maturity, resp. during it, the resplratlon of nymphs is rocketmg

" As a result of light, the Q,,-values change in inverse ratio to the decrease in
‘weight- of nymphs, that is to say they decrease but that is valid only till about 600

.mg body weight. Above that weight group, the Q,, increases again, and the data

obtained don’t show any major dlfference from those measured in the dark.

S| Qoa
P 11 0] mg< s0e
4_' o————o 200 mg< °
o —a'o 600 Mg<,
3

=)
-]
o "o‘ . ’ .
.\. R ""'.. N
Y .
.\.. . ."". . )

T T T T T T

10° - q5° - 20° 25° 30°C
TEMPERATURE

Fig. 1. Oxygen consumptlon of the nymphs of Palingenia
longicauda OLiv,, taken as a functlon of temperature.

It can be established by ‘comparing the values of Table 2, that the O, consump- '

tion of the nymphs of Palingenia longicauda OLiv. is inhibited by the light in the ratio - -

of the increase in body weight till the state of sexual maturity; then, however, just
the other way round, the light is exerting a stimulatory effect.

4 Tiscia i B . . . '
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It is known that the animals don’t respond to the light in the same way. There is
elicited some light reaction at animals adapted to the daylight and another at those
accustomed to the dark. Thus, for instance, at the Tetrahymena pyriformis GL.
accustomed to the normal light the respiration is stimulated by being illuminated
(Biczoxk 1968). We can draw the conclusion from similar results (EDWARDs 1937,
IsTENIC 1963), as well as from our own measurement, that the nymph of Palingenia-
longicauda OLiv. has for a long time adapted itself well.to living in the dark. In the

5] Qo,
o o 200 mg <
4 om——==wo 300 mg ¢
T om—mrm.mo 900 mg <
0 —urimm e o. 600 mg<
3]
2]

=

T T

10° 15° - 20° 25° 30°C
TEMPERATURE

Fig. 2. Thermo- and photo-induced (90 lux) oxygen consumption
of the nymphs of Palingenia longicauda Ouiv. of different weight. -

final’ period of their development, however, there comes into prominence a light

reaction that may obviously be characteristic of the imagos living in natural light.
" Here it must be noticed, too, that the motion of nymphs is more and more increasing
in that time, and there may be observed a striving from the concealed course of life.
. after a less or not at all concealed course.

Apart from the light, we have taken into consideration the effect of heat as well.
As kown, the metabolism of an organism is increased by temperature (EDWARDS
1937, Fox et al. 1937, BERG et al. 1962, ISTENIC 1963). That is, of course, valid only
till certain temperature value above which heat has alréady a damagmg, devastating
effect.

In case of the nymphs of Palingenia longicauda OL1v. the change in metabolism -
caused by the increasing temperature can be determined from the values of the graph
of oxygen consumption recorded in Fig. 1. As was to be expected the connection is
of direct proportlon the oxygen consumption growing in the ratio of raising the
temperature. That increase goes on till about 30 °C. After that a slow decrease can.
be observed.

) 1t seemed to be mterestmg to mvestlgate the common eﬁect of two factors, na-
mely that of an increase in llght and temperature (Fig. 2). Also the curves showing
the results have a single maximum, and it is at 25 °C.
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The difference of the two graphs (Figs. 1 and 2) is decided. It may be recognized
well that in case of a common effect of both factors the values of oxygen consump-
tion are always higher as if the factors had exerted separate effects. In addmon the
maximum presents itself .about 5°C earlier.

Summary

~ Values of oxygen consumptlon of the nymphs of Palmgema Jongicauda OLlV
have been investigated under standing and changing temperature and light conditi-
ons. We have established that the metabolism of younger nymphs, under identical
conditions, is more active than that of older ones, except the last nymph state where
" we have observed an increased oxygen consumption before the formation of imago.

The oxygen uptake was initially inhibited, later on stimulated by light. The tem-
perature was- of stimulating effect on any nymphs Above 30°C, metabolism was
decreasing owing to the photo- ]esxon :
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Abstracf

It is planned in our country that a water-basin connected with the river barrage at Kiskore
will be formed in the Tisza from 1973. The inundation, touching.a living-water sector of about 41
river-kms, makes several dead channels (backwaters) cease to continue. Taking into consideration
" the biological effects of the transformation, it is necessary to investigate the present states. That is
important also for preparing the fishing plans of the area. In this paper the backwater results of
this investigations are published. In thé course of the work, the author has examined 4010 fish-
baskets and 6928 fish exemplars representing 22 species. Flve of them are of outstandmg srgmﬁ-
cance as they were'giving 70.83 per cent of the exemplars investigated. Further eight specnes appea-
red to be frequent, four specnes to be common, and five ones to be rare.

Introduc‘tibn

Commissioned by the Station for Piscicultural Research at Szarvas, in June 1970
‘we began dealing with investigating the Tisza sector belonging to the area of water-
basin 1T of the Tisza. Our work had begun in the living part of the Tisza; we were
feeling, however, already inthe first months that we can only imagine even approxi-

. mately the original fish population of the water- basin if our work 1ncludes ‘the back- :
waters as well. We had chiefly two réasons for deciding so:

. The ichthyological research ‘works of the Tisza back-waters have produced
S0 far but few results, we have hardly any literature in this relation.

2. After evaluating the catching data of the “May 1” Fishing Co-operative
for 1968 and 1969, it manifested itself that 54.1 per cent of the marketable fish amount
came from the back-waters. This fact proves the fishing and biological importance.
of the backwaters, and Justlﬁes in-itself the ampllﬁcatlon of the matter of research.

- Place and time’of investigations*

The backwaters investigated take place in a geographically well‘separate unit of
the Middle Tisza Region, along the right and left banks of the river. On the side
from the Nagykunsag the Backwater of Orveny and the Backwater of Fiired (under
its local name: the Little Tisza at Fiired) are lying while on the open flood-area side
from- Heves-Borsod the Small-Backwater and Large-Backwater take place.

-
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The structural-morphological largeform ‘of the area is a river inundation plain,
the form-group of its relief being a low inundation area. Its surface formations are
the present river deposits: silt, clay, and sand. In its configurations of the terrain, the
“alluvial cones from the Holocene and the backwaters, méanders are predominating.
The anthropogenic forms of the surface are the outer and inner flood dams and dykes
fringing the area, water conduits and railway-embankments.

There are characteristics of the climate: the frequent foehn character of the at-
mospheric motion; the comparatively few clouds (50 p.c.), plenty of sunshine (2000
hrs/year), manifestation of a comparatively dry character (annual precipitation:
550 mm, annual water-evaporation: 525 mm, annual water deficiency: 150 mm),
a daily and annual fluctuation of temperature on a rather wide scale. The unrelieved
. surface is connected with the uniformity of climate, being deficient in micro- and
mezzoclimates (BuLLa 1962).

The water-systematic axis of the area of investigation is the Tisza. The water-
level of backwaters is in correlation with the water currents in the Tisza. From the
two annual inundations that are characteristic of the Tisza that following the thawing
of the snow in Spring in the decisive one for the water supply of backwaters. The -
- river, flooding at that time, fills in and refreshes the stagnant water of mortlakes. The

second inundation wave, appearing at the precipitation maximum in the early sum-
-mer, has only an lmportance if owing to a late thawmg of the snow the two inunda-
tions are composed and, in that case, the area is covered.by continuous water for
long months (e.g. in 1970). The inundation that seldom presents itself in the Upper
. Tisza Region, owing to a Submediterranean influence, has no importance for the
water supply of backwaters. At the time of the periods of little water, reflecting a con-
tinental effect (late summer, early autumn) also the water of backwaters decreases
considerably. While in the Large-Backwater and in that of Fiired there remains a
considerable water quantity at that time, too, the Small-Backwater and. that of Or-
vény frequently becomes a marsh if the inundation failed to come about that year,
~resp. they may even dry up if they don’t get the water supply for several years.

The time of our investigations was determined by the possibilities of fishing.
The fisher helping our work laid. the fish-baskets, corresponding to the water level
of the river either in the Tisza or in the backwaters. In 1971 there was low water in
the Tisza frequently and for a long time what was more favourable to angling and
“the fish-baskets were used by the fisher in the backwater. In this way, the data of a
comparatively long period are available for us. Our work was done between May
18th and September 10.1971, on 84 occasnons altogether

Method of investigation

In the backwaters, the predominating, and even nearly single, method of fishing is that per-
formed with fish-baskets. In the period of our work, we haven’t find any other method at all. The
method of our work was determined by that.

We took part, together with the fishers, in taking up the fish-baskets at early dawn, and deter-
mined the fish that got out of the fish- baskets (STOHL-WOYNAROVICH 1950, BERINKEY 1966 Woyv-
NAROVICH 1969). recording- the data. At the Cyprinidae that can only be separated with.difficulty
we have applied Vasarhelyi’s method (1956) of determination - with throat teeth. (ossapharyngea
inferiora). Our work was extended to the fish caught by the 'sport anglers as well. In this way, we
got hold of some data that could not be obtamed with fish-baskets.
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.Materials, results of investigations . '

In the course of the work we examined 4010 fish-baskets altogether in which
5597 fish exemplars were found. In addition, we have determined 1331 exemplars
with the help of sport anglers. That means together with the previous ones 6928 -
exemplars. Our conclusions have been drawn on the basis of the elaboration of that
fish quantlty :

L Qualitative composition of the fish populatlon of backwaters 4

‘In the course of the work, the 6928 fish exemplars were determined. A great
part of the species, 14 species, belong to the family Cyprinidae, 4 species are
" representing the family ‘Percidae, while one species each is from the famlhes
Siluridae, Ictaluridae, Esoc1dae and Centrarchldae

Details are as follows:

Es'ocidae. . _ . 9. Abfamiss'apaPALL.

1. Esox lucius L. ) . - 10. Abramis ballerus L.
S o : ‘ - 11. Tinca tinca L.
Cyprinidae . - 12. Pelecus cultratus L.
2. Rutilus rutilus L. - 13. Cyprinus carpio L.
3. Scardinius erythrophthalmus L. . = 14. Carassius carassius L.
4. Aspius aspius L. 15. Carassius auratus gibelio BL.
S. Alburnus mento AG. - . . '
6. Alburnus alburnus L.. Ictaluridae .
7. Blicca bjoerkna L. o 16. Ictalurus nebulosus Le Suer
8. Abramis brama L. o
. Siluridae : ) "Percidae: »
17. Silurus glanis L. : 19. Perca fluviatilis L.
‘ . 20. Acerina cernua'L.
Centrarchidae _ 21. Acerina schraetzer L.
18. Lepomis gibbosus L. 22. Stizostedion lucioperca L.

We should like to notice that the enumeration published here is no fauna regis-
ter because it is sure that it does not contain every species. The.reason of that is
that (a) the fish-basket is only a selective instrument for catching fish, species of
small individuals could not be get out of it; (b) these data are not a result of an ob-
servation for several years; this observation period is too-short for constructing a
fauna register; (c) the works went on only in four backwaters. Yet.we felt necessary
to construct this enumeration for giving — after being completed préperly — a basis
for comparison to later investigations a few years after the change in the present
water-geographlcal situation. .

The species belonging to the six families were found in the four backwaters in
different distributions. Most species (19) were demonstrated from the Backwater
of Fiired. We succeeded in demonstrating 15 species from the Backwater of Orvény,
and 14—14 ones from the Small- Backwater and Large-Backwater.

18 of the 22 species found in the backwaters are already. mentioned by Vutskits,
following OTT6 HERMAN and others, but he does not-deal with the quantitative
‘distribution of the species recorded on by him. From among the known species,
Tinca tinca L. does not occur in his work and, of course, there can’t occur the species
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naturalized since then, either, like Carassius auratus gibelio BL., Ictalurus nebulosus
L SueRr, and Lepomis gibbosus L. (VUTSKITS 1904).

In every backwater lives Cyprinus carpio L. that prefers the waters of muddy
bed, flowing slow.

Tinca.tinca L. occurs similarly in all the four backwaters. From none of the
places investigated was missing Abramis brama L., either. The presence of Carassius
carassius L. in similar degree isn’t any surprise, as well, as this species that tolerates
well the shallow muddy pools is very frequent in the backwaters. It is; even on the
basis of our investigations, more frequent in tha backwaters than in the river itself.

Rutilus rutilus L. is of frequent occurrence because it prefers particularly the
waters grown by vegetation. )

Scardinius erythrophthalmus L. is everywhere present. The rapid breeding in
mass if this specnes in the backwaters is particularly characteristic of the area inves-
tigated.

Ictalurus nebulosus LE SUER — although its distribution isn’t known exactly
even to-day — is a frequént prey in each of the areas investigated. As it tolerates
well the muddy places that are poor in oxygen, its rapid breeding is the backwaters
seems not to be checked at all.

The species of backwaters supplying the most fish to the market is Esox lucius
L. As its favourable food, Cyprianidae, live in large numbers in the backwaters
- investigated, it develops well, occurring in a high individual number.

Perca ﬂuviatilis L., although occurring in every area investigated, has properly
multiplied only in the backwaters abounding in water.

Stizostedion lucwperca L., avordmg the rapid reaches of a river, but looking for
biotops of deeper water, sub51sts in the backwaters well. But we met it in large num-
bers only in the Large-Backwater.

Taking into consideration, how worthless economically Lepomis gzbbosus L.
is, it is regrettable that it has pullulated in every backwater. It multiplies in high
degree in the easily warmed backwater (e.g., in the Small-Backwater.) It is often
fished in the river, too, but its occurrence in the backwaters is more considerable.

The 11 species mentioned seem to be fond of the ecological conditions in the
backwaters as they are present in all the four backwaters. In addition to them, howe-
ver, we must reckon on the occurrence of other species, as well. There belongs to
them Abramis ballerus L. that was not found in the Small-Backwater and Orveny-
Backwater, both- poor in water, but is present everywhere in the slowly movirig
waters abounding in water. thca bjoerkna L. was now present only in two backwaters.
It is to be attributed only to the size of the two A/burnus species that they could not be
found in the waters 1nvest1gated only by means of fish-baskets; we consider as pro-
bable also their presence in other backwaters. The occurrence of Carassius auratus
gibelio BL., forming its population only of females, is increasing even under the -
conditions of backwaters. It is proved by its individuals fished in the Small- and
* Large-Backwaters that they are propagated by their multiplication in the way of
gynogenesis (Deckert 1969) in wider and wider limits in the backwaters, too. Acerina
cernua. L. can be fished both in the backwaters and in the water of river. Its frequent
occurrence in the backwaters — even if not only in large numbers — can be regarded
to be proved. .

Further 5 species are less characteristic of these areas. The occurrence of Aspius
aspius L. in the backwater is recorded by the literature, too (Deckert 1969) but here
it was found but with few exemplars Silurus glanis L., Pelecus cultratus L., and
Abramis sapa Pall. are rather species from river water. Acerma schraetzer L. is rare
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in other water, as well. The individuals of these specres must have remalned behind
in the backwaters at the separation after the inundations. :

2. Quantitative composition of the fish populatron in the back-
waters investigated:
In respect of the quantitative occurrence the backwaters are showmg a colour-
ful picture in spite of the presence of many identical species. That is, to be sure, eco- .
" logically reasoned. Fish is highly responsive to.any change in the biocoenosis, and
its multiplication, development depend decisively upon the conditions of life. That
is complicated in case of a backwater by that the fish living there do react not-only to .
the change in the biocoenosis of the backwater ‘but, owing to the periodical connec-
tion with the living Tisza, to the changes in the Tisza, as well. The backwaters
. investigated differ from one another in respect of theirecological peculiarities. It
may be explained by that from the point of view of quantitative occurrence the
identity is much rarer. Considering that, we had better analyse shortly the back—
waters investigated one by one (Table la, b, ¢, d). :

As one of the aims of the work is to serve as a basis for comparlson to later
mvestrgatlons we have elaborated the frequency of the occurrence of the smgle spe-
cies not with marking but numerically. We hope to get a picture more exact'in this’

_way. - : : :

a. Small Backwater

Three of the fourteen species, caught by means of ﬁsh—baskets from the back-
water containing less and shallower water, are predominating: Lepomis gibbosus L.
(33.16 per cent), Scardinius erythrophthalmus L. (23.35 p.c.), and Carassius carassius
L. (12.87 p.c.). These are giving approximately 70 per cent of alt the fish caught.

" Ictalurus nebulosus Le Suer (7.38 per cent), Rutilus rutilus L. (6.27 P c.), Esox lucius -
(530 pc) and Perca fluviatilis L. (4.04 pc) are the further species to be called
" frequent in that area. The other seven specres don’t achieve-even 8 p.c. what refers
to unfavourable conditions bemg for them in that area. The exemplars of Abramls
brama L. coming from that area have shown the marks of scraggmess :

b. Large- Backwater

“The conditions of life found in a deeper water of larger surface resulted in a
somewhat differring quantitative composition. Beside Scardinius eryphrophthalmus
L. (21.6 per cent) and Carassius carassius L. (16.06 p.c.) that tolerate the backwater -
conditions like these, as well, Lepomis gibbosus L. (1.78 p.c.) went strongly back
while Rutilus rutilus L. (17.96 p.c.) and Esox lucius L.-(21.17 p.c.) found better con-
ditions in the backwater of richer vegetation. That the essential conditions are of
~ different character as compared to the former ones, it is shown by Stizostedion
lucioperca L. (6.78 per cent) whose occurrence to a greater extent — considering its
individual weight, toois important economically, as well. This fact is proved also by
the frequent occurrence of. further four species: Ictalurus nebulosus LE Suer (3.19
p.c.), Carassius auratus gibelio BL. (2.49 p.c.),” Abramis ballerus L. (2.43 p.c.), and
.Cyprmus carpio L. (2 16 p.c.). The occurrence of Carassius auratus gzbelto BL.ina
such a proportron is considerable even faunistically.

c. Backwater of Orvény:

It is a typical ,,pond” of carp-pike-tench. These species markedly multiplied in
the backwater refreshed by the inundation and since then becoming slowly drier. .
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Besides the occurrence in large numbers of Carassius carassius L. (45.71 per cent)
and Esox lucius L. .(14.94 p.c.) the presence in high proportion of Tinca tinca L.
(10.30 p.c.) may be emphasized, in agreement with some literary data that notice
the enormous multiplication of the tench, too, in some places (DECKERT 1969). Apart
from these three species — that come to 71 per cent of the fish-caught from the -
backwater — Ictalurus nebulosus LE SUER (6.86 p.c.), Scardinius erythrophthalmus L.

(6.5 p.c.), Lepomis gibbosus L. (5.02 p.c.), Cyprinus carpio L. (4 11 p c.), and Rutilus

rutilus L. (3.90 p.c.) are worth mentioning. o

d. Backwater of Fiired:

" Investigating the data of this backwater, it is to be mentioned that we have so
far taken into consideration only the results of the sport anglers. We can get a real
‘picture after completing these in the following with an investigation by means of fish-
baskets, as well. Alburnus alburnus L. (39.00 p.c.), Alburnus mento AG (6.60 p.c.),
and Pelecus cultratus L. (5.4 p.c.) could not be found elsewhere at all or not in this
ratio. This can be attributed in case of the two Alburnus species to the method of
“catching while the occurrence of Pelecus in such a high degree cannot be generalized
and only be considered as a consequence of the transitional state after the great
flood of 1970. In respect of other species, also the backwater of Fiired shows the
~ feature of other backwaters. :

After evaluating the summarized data we may confirm the generalizations con-
tained in the above analysation. The species, in respect of their occurrence and quan-
tity, can be put in four groups (Table 1, total fish).sWe have considered as occurring
in large numbers the fish achieving 10.00 per cent. In the other categories, apart from
their number, we took into consideration the demands of fish, as well.

A. There live in large numbers in the area investigated:

Scardinius erythrophthalmus L. (19 p.c.), Carassius carassius L. (16 p.c.), Lepo-

mis gibbosus L. (15.63 p.c.), Rutilus rutilus L. (10.20 p.c.), and Esox lucius L. (10 p.c.).

" Those together are giving 70.83 ‘per cent of the 6928 fish exemplars examined hat

proves their backwater character. Taking into consideration not only the number

but also the weight of the individuals, we find a prevalence of pike whose exemplars’

“weighing more than 1 kg are not at all seldom in these waters. The carp, owing to its

- wantlessness, develops in ‘“poorer waters”, as well. That is the explanatlon for its
much larger backwater distribution than that of the carp.

The roach and white-fish are not to be underrated as food for the fish of prey;
like fishing products, however, they are worthless. The common sunfish is noxious
in the backwaters, too, because of its voracious roe-eating.

B. There are frequent in the area investigatéd:

_ Alburnus alburnus L. (1.03 per cent); Ictalurus nebulosus Lt Suer (4.3 p.c.),
Perca fluviatilis L. (2.7. p.c.), Tinca tinca L. (2.22 p.c.), Stizostedion lucioperca L.
(2.2l p.c.), Cyprinus carpio L. (1.73 p.c.), Acerina cernua L. (1.7. p.c.), and Abramis
brama L. (1.6. pc) Although being frequent, they.live only sporadically in large
masses. The carp is to be mentioned because of its importance. Its multiplication in
large numbers cannot be recorded on, unfortunately, anywhere in the backwaters.
This directs our attention to the vital importance of the acclimatization of carps.
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C. There are common in the area lnvestlgated

Alburnus mento AG. (1.2 per cent), Abramis ballerus L. (0.91 p.c.), Carassius
auratus gibelio BL. (0.81 p.c.), and Blicca bjoerkna L. (0.72 p.c.). -

D. There are rare in the area investigated:
Pelecus cultratus L. (1.00 p.c.), Acerina schraetzer L. (0.9 p.c.), Abramis sapa
-PALL. (0.06 p:c.), Aspius aspius L. (0.04 p.c.), and Silurus glanis (0.04 p.c:).
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ROLLE DER. THEISS UND IHRER NEBENFLUSSE
IM ZUG DER VOGEL DER OSTKARPATEN

A. KEVE

Ornithologisches Institut, Budapest
(Eingegangen am 19. Dezember 1971)

Szuy (1954) ist im Laufe. der Untersuchung der Kreuzschnabelinvasion zu dem
Ergebnis gekommen, daB in Ungarn mehrerlel Bewegungen moglich sind: ‘

1. Im Laufe der groBen europalschen Invasionen iberfluten die Kreuzschnébel
(Loxza curvirostra) das Land gleichmiBig. Diese kommen von Norden und Nord-
Osten — dem Ergebnis der Beringung nach wird das Karpatenbecken selbst von
dénischen Kreuzschnibeln besucht (TiscHLER 1934). Diese Vigel kommen gewdhn-
lich im Herbst an und ziehen im Friihling fort. . o

2. Unabhanglg von den allgemeinen europalschen Invasionen erscheinen die
Kreuzschnébel in Ungarn auch im Juni und bleiben bis zum Dezember. Diese kommen
wahrscheinlich von den ndérdlichen Karpaten.

3. Es kommt zundchst im westlichen Teil von Pannonien vor, daB sie im Juh—— ’
August ankommen und am Ende des Herbstes wegziehen. Vom Zeitpunkt und Ort
- der Bewegung aus ist darauf zu schliefen, daB.diese aus den Alpen umherstrelfende
Vogelschwidrme sind.

Als ich diese Theorie durchdachte warf sich in mir die Frage auf aus was fiir
einer Invasion die Kreuzschnibel, — die hier gen&tigt sind unter fiir sie ungiinstigen
Umstdnden zu leben und sich zu bewegen, — stammen mogen, ob der Brutbestand
“der sidlichen und 6stlichen Karpaten im Winter durch-die Téler der Flisse nicht
auf die Tiefebene bis zur TheiB herabzieht; und ob das Vorkommen anderer Gebirgs-
arten in der Tiefebene kein Bild iiber dlesen vertikalen Zug abgibt.

[n diesem Fall ist die Auswahl der Arten nicht leicht, weil z.B. auch der Tannen-
hiher (Nucifraga caryocatactes) in den siebenbiirgischen Gebirgen briitet; dennoch
_scheinen seine Bewegungen zu zeigen, daB der groBte Teil von ihnen von Nord- .
Osten — oft selbst aus Sibirien — kommt. Es kann hochstens so viel festgestellt
werden, daB die Bewegungen in Uungarn und Rumdinien gleichzeitig stattfinden..
Ein anderes Beispiel ist der Rabe (Corvus corax), der sich zwar sehr wahrscheinlich
auch von Siebenbiirgen verbreitet hat aber auch in den Wildchen der Theifl und

" ihrer Nebenfliisse briitet. Ein drittes Beéispiel ist die Bergstelze (Motacilla cinerea),

die im Winter das Land gleichmiBig iiberflutet und lings der offenen und zugefrore-
nen Wisser herumstébert. Es kann nicht entschieden werden, ob die .die Tiefebene
besuchenden Exemplare von den Bergen der Matra und Biikk, usw. oder von den
.siebenbiirgischen Gebirgen ankommen. : :

Bei den Kreuzschnibeln liegt es aber auf der Hand, das Thema von. solchem’
Gesichtspunkt aus zu betrachten. Das Bild auf der Tiefebene wird durch die Angaben
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von Debrecen getrubt denn der dortige GroBwald (Nagyerdé) liegt viel zu nahe den
nordostlichen Karpaten. Die Kreuzschnibel wurden hier zwischen 1924—31 von
- NaGY (1935) systematisch beobachtet. In den Jahren 1924, 1926 und 1928 sind sie im
Herbst angekommen, hauptsichlich im November, und noch im Laufe dessWinters.
verschwunden. In 1925 und 1931 kamen sie friith.im Herbst;in 1929 und 1930 erschie-
nen sie im Juni und sind im Dezember geschieden. In 1927 hatten sie wahrscheinlich.
zwei voneinander unabhiingige Bewegungen: die eine im Juni, die andere zw15chen
22. Juli und 14. Dezember.

KovAcs (1966) nach haben Schwirme von jungen Exemplaren am 17. Juli 1963
bei Debrecen die Blattlduse der Pflaumenbdume gesammelt. BERETzZK (1964) "hat
zwischen 23. und 25. Juli 1963 bei Tiszadob ein Minnchen geschossen; ein Weibchen
beobachtet und auch die verlorenen Zapfen gefunden. STERBETZ (Brief) hat am 28.
Oktober 1968 in Hortobagy—Mata fiinf Vogel beobachtet.

Sie wurden bei der Untersuchung der K6ros- und Maroslinien, im Laufe der
groBen europidischen Invasion in 1930, am 1. August in K&rosladany von ALMAsY
beobachtet (SCHENK 1931). BODNAR hatte im Sommer 1909 und.1918 in Hédmez6-
vasarhely je ein Exemplar gesehen (STERBETZ) — wohl zu merken, -daB 1909 das.
Jahr einer Sommerinvasion war (GRESCHIK 1909), welche Invasion sich auf Sie-
benbiirgen, die nordlichen Karpaten und Transdanubien erstreckte. STERBETZ hat
zwischen 9. und 14. Juli 1963 kleinere Schwirme iiber der TheiBinsel Sasér tiglich.
beobachtet. BERETzK (1942) hat in der Umgebgng von Szeged am 13. November und
am 8. Dezember 1941 an voneinander weit liegenden Stellen 4—S5, bzw. 3 von diesen
Végeln beobachtet (in den Wildern Alsotanya Felsétanya-Fajka). Er sah im Juli-
auch am Széchenyiplatz zu Szeged einen kleineren Schwarm; aber die Angaben des.
Jahres sind leider vorlorengegangen. Ebendort haben auch Sz133 (1954) am 13. Januar
1951 und BERETZK am 2. Februar 1962 je ein exemplar gesehen.

; Das so erhaltene Bild ist also nicht einheitlich, denn Kreuzschndbel waren auf
der Tiefebene selbst in den Jahren der groBen Invasionen beobachtet. Die in der
Umgebung von Hédmezévasarhely und Szeged ausgefiihrten Beobachtungen lassen
uns jedenfalls ahnen, daB diese Vogel den mehrmaligen isolierten Vorkommen zu-
folge aus den 6stlichen Karpaten stammen, wihrend die Ergebnisse -der in der Um-
gebung von Debrecen ausgefiihrten Forschungen in die Linie der vom Nordosten
ankommenden Invasionen fallen, obwohl selbst eine Rolle der ThenB- und Szamos-
tiler nicht véllig ausgeschlossen werden kann. '

Der Mauerlaufer ( Tichodroma muraria) lieB sich in Debrecen nur dreimal beo-
bachten, allemal auf dem Gebédude der Universitit, so am 17. November 1943 (1,
SGVAGO 1944) und in den ersten Tagen von Oktober 1951 zweimal (ZiL AHI—SEBESS
1957).

Von der Umgebung von Békéscsaba haben wir zwei Angaben: Kispereg, am 19. _
Oktober 1925 (1, CsaTh 1929) und Csorvas, am 10. Januar 1954 (1, FESTETICS 1955).
Das letztere Exemplar versteckte sich unter dem Traufdach eines Dorfhauses. Ebenso
wurde einer am Anfang von September 1946 .in Deszk, einer in der Dorfgemeinde
beim FluB Maros,_ erlegt (BERETZK 1950). In Hédmezévésérhely hat BODNAR diesen
Vogel, der dort seinem Wissen nach friiher haufiger vorkam, im Februar 1911 und
Januar 1913 beobachtet (STERBETZ, in litt.). PECZELY (1957) hat den Vogel am 16.
Oktober 1955 auf einem Kirchturm neuerlich gesehen.

In Szeged hat BEReTzK (1950) den Vogel am Domplatz im September 1945
mehrere Tage Jang und zwischen 8. und 12. Mérz 1946 tiglich gesehen.’ :

- -Es wird von diesen Angaben gezeigt, daB die Felsen und die Mauern von Hoch-
gebduden Zeitweilig selbst durch kleine Dorfhiuser ersetzt werden konnen. In solcher
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Weise vermag dieser Vogel auf die Tiefebene mehr und mehr herunterzudringen.
Es wird auch von der frithen Angabe von Deszk gezeigt, dal3 diese Vogel im Laufe
ihres vertikalen Zugs aus Siebenbiirgen auf die ungarische Tiefebene kommen, um
hier mit Hilfe der Umstdnde beim Marosufer zu liberwintern. Dies ist eben was bei -
den Kreuzschndbeln nicht ohne Zweifel festgesetzt werden konnte.

Es kann noch das Beispiel der Tannenmeise (Parus. ater) erwihnt werden, ob-
zwar dieser, ebenso wie das Goldhdhnchen (Regulus regulus), weitverbreitet iliberall
herumstreift. NAGY (1936) schreibt nicht ausdriicklich dariiber, daB er im GroBwald
(Nagyerdd) vorgekommen wire; man kann aber von_seinen dahingeworfenen Wor--
ten, wonach sie in der Tiefebene hauptséichlich die Tannengruppen suchen, ahnen, daf}
der Verfasser seine Erfahrung in dem in der Nihe seiner Wohnung liegenden Nagy-
erd erworben hatte. STERBETZ hat am 28. Oktober 1968 in Hortobagy—Mata ein
- Exemplar gefunden.

In Hodmezovasarhely wnrd er von PECZELY (1957) erwahnt der am 8. und am 29..
Oktober 1955 je einen beobachtet hatte. In der Umgebung (Kortvélyes, Barcirét,
Sasér) hat STERBETZ am 4. April 1960 einen, am 7. November und am 16. Dezember
_ 1961 drei, bzw. zwei, am 4. November 1962 einen gesehen.

In Biharugra hat er einen am 29: September 1951 beobachtet. Nach K AR PATL
(1958) iiberwinterte der Vogel zwischen 1956 und 1958 im Flutgebietswald auf einer
.40 km Strecke oberhalb der Marosmiindung. Laut der freundlichen Mitteilung von:
BERETZK bewegten sich 3—4 Exemplare in Szeged am 6. Februar 1941 am Széchenyi-
platz; am 13. und am 4. Mirz 1941 mehrere Exemplare an den Tannen des Parks
und der StraBen; einige am 9. Oktober 1948 an den Tannen des Széchenyiplatzes.

Nach Vergleich dieser Angaben mogen wir sehen, daB die aus dem Ostlichen Teil - -

" des Landes stammenden Angaben friiher sind, als diejenigen von dem Gebiet von
‘Hédmezévasarhely und Szeged. Die Tannenmeise kommt in den Flutgebietswildern
beider Fliisse (Maros und TheiB3) vor. Wir kdnnen mit der erforderlichen Wahr-
" scheinlichkeit annehmen, daf} diese grotenteils, wenn  auch nicht alle, aus Sieben--
biirgen gezogen sind — was im Falle des Regulus nicht einmal mit Vorbehalt be-
-hauptet werden konnte.

Vorsichtig soll man auch mit’ BODNARS ‘Angaben in Hinsicht des Wasseramsel.
(Cinclus cinclus) umgehen, da er diese derzeit nicht verdffentlicht hatte; in seinen
hinterlassenen Aufzelchnungen (STERBETZ) kommt es aber vor, daB er sie in Hdd-
mez@vasarhely im Mérz 1907 und. Februar 1908 beobachtet habe.

Abgesechen von der Frage des vertikalen Zuges, rufen wir zoogeographische
Angaben zu Hilfe unserer Theorie: die Tiirkentaube und der Blutspecht sind ohne.
zweifel lings der Fliisse von der Tiefebene und nicht vom Siiden nach Siebenbiirgen
eingedrungen. Ein Beispiel fiir die Verbreitung aus der entgegengesetzten Richtung
ist der Rabe, der sich aus den siebenbiirgischen Gebirgen in die Wildchen der Fliisse
eingebiirgert hat. Besteht die Wechselwirkung die Probe im Falle der sich verbrei-
tenden Arten, so haben die Fliisse ihre Rolle wahrscheinlich auch hinsichtlich des.
vertikalen Zuges.

"~ Schon in der Emleltung haben wir auf drei Arten verwiesen, dle wir fir die:
Aufklirung unseres Themas nicht fiir geeignet gefunden hatten, da die Moglichkeit
der Fehlerquellen viel zu groB ist, um auf die Richtung ihrer Bewegung ausdriicklich.
oder anndhernd schlieBen zu kénnen. Aber wir kdnnten noch zahlreiche Arten auf-
zihlen, die die Tiefebene aus verschiedenen Richtungen besuchen konnten, z.B. das.
Wintervorkommen des Uhus (Bubo. bubo) in Blharugra und Gyoma (PATKAI ]960)
oder das des RauchfuBkauzes (Aegolius funereus) in Debrecen (SIROKI 1957), usw.

Mit meinen bescheidenen Zeilen mochte ich eingehendere Forschungen dieser -
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Richtung ermutigen, damit die obigen sporadischen Beitrdge mit den Ergebnissen
einer systematischen Winterbeobachtung vertauscht werden konnen, denn nur diese
vermogen zu entscheiden ob es von den siebenbiirgischen Gebirgen einen vertikalen
- Zug auf die Tiefebene gibt. Sie werden auch entscheiden, was fiir eine Wirkung dies
auf die Ausbildung des Winteraspekts der TheiB8 und ihrer Nebenfliisse ausiibt und
was der Rhythmus und die Aktivitdt dieser speziellen Bewegung seien.
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COMPARATIVE DATA OF 'THE NUTRITION OF GREBES
' (PODICIPIDAE) AT THE TISZA

B. J. KISS and I. STERBETZ
Institute for Researching the Delta of the Danube, Tulcea Hungarlan Ornlthologlcal Institute,
Budapest
(Recelved July 4th 1972))

Abstract

The paper is investigating the nutrition of the grebe species ( Podiceps cristatus, Podiceps ruficol-
lis, P. nigricollis, P. griseigena collected in the environment of the Tisza, with a comparative method.
The material placed at our disposal for being compared was collected at the delta and the Hungarian
reaches of the Danube, at fish-ponds and other natural or ,,cultivated” waters. There were investi- -
gated together 113 gasmc contents. The rfesults have proved a general dominance of insect foods- -
tuffs. The maximum size of the gastric fish remains was 10 cm at the freat cresrted grebe, 8 cm at the
red-necked grebe. In case of the black-necked grebe and ‘the small grebe there couldnt be found
any fish foodstuff. -At the Tisza, all the three species — except the black-necked grebe — fed on the
grubs of the Palingenia longicauda that meant a local specnallty

_ Introduction

About the nutrition of the European grebe species a comprehensive knowledge
can be found in the literary summary of NIETHAMMER—BAUER—GLUTZ’s Manual
(1966). From Hungarian territory, however, there have not been published, so far,
any Podiceps-bromatologic investigations. The gastric-content material of the Hun-
garian Ornithological Institute and Botonp J. Kiss’s collection from the delta of
the Danube have now rendered possible for us to evaluate the food composition of .
the grebe species originating from the Tisza (Szeged—HJdmez6vasarhely), comparing
them with those collected from the Danube, fish-ponds, and other waters. This met- -
hod, in addition to determining the different foodstuffs, may also give answer to the
problem if the environment of the Tisza promises, in case of grebes any bromatologic
peculiarities.

Materials and Methods

The gastric-contents were investigated prepared dry, with a binocular microscope. It appeared
from their elaboration that the exaggerated separation of the collecting stations hasen’t much prac-
tical importance. The Tables were, therefore, made according to the categories Tisza, Danube, the
delta of Danube, fish-ponds, as well as other waters. The foodstuffs proved were c1a551ﬁed accordmg
so the frequency of their occurrence.
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Results

I. Freat crested grebe — Podiceps cristatus (L.) 1758.

78 individuals of these were investigated, 23 of them originating from the Tisza,
25 from the delta of the Danube, 6 from the Hungarian Danube reaches, 21 from
fish-ponds, and 3 from other waters. The data of the collections are as follows:

Tisza: Martély 20 March 1970; 30 March; 30 March; 30 March; 1 April; 2 April; 2 April;
5 April; 20 April; 20 May; 31 March 1972; Kortvélyes, 20 March 1970; 30 March; 1 April; 1 April
1971; 10 April; 10 May; Holm Atka, 10 March 1970; 10 March; 20 March; 10 April 1971; 19
April; meadow at Barc, 5 April 1970.

The distribution of the gastric-content foodstuffs of the 23 individuals collected from the szza
is as follows:

Kind of foodstuff . Cases of . Piece
occurrence

Chitin-remains . 10 fragments
Fish-bone 7 fragments
Frog-bone 3 fragments
Grub of Palingenia longzcauda 2 2
Alburnus alburnus 1 1
Aspro zingel . 1 1
Cyprinidae sp. 1 1
Bone and hair of small mammals 1 fragments
Grub of Odonata sp. 1 fragments
Dytiscus marginalis 1 . 1
Ochthebius sp. 1 1
Hydrophilidae sp. 1 fragments
Grub of Chironomus sp. 1 ) 1

The material investigated, orlgmatmg from the delta of the Danube: Chilia, 18 March 1969;
30 March; 30 March; St. Gheorge, 18 February 1968; 21 February; 5 January . 1969 5 February,
5 February; 5 February ; Canal Crasnicol, 12 Ferbuary 1968; Tulcea, 29 March 1969; 29 March;
29 March; 30 March; Mineri, 30 March 1969; 31 March; 16 April; 17 April; 17 April; 1 May;
Murighiol, 14 April 1970; 14 April; Letea, 28 March 1968; Jurilovca, 19 March 1969; delta of the
Danube, without date, from Hungary: 521getszentm1k16s 18 June 1950 18 July; 1 August .Magyar-

- Qvar, 5 July 1960; Asvény, 1 July 1962; Majoshaza, 21 September 1947.

Sorts of foodstuffs from the gastrlc-content of 31 individuals from the Danube, resp. the delta
of the Danube:

Kind of foodstuff Cases of occurrence Piece
Fish-bone 9 fragments
Chitin-remains 8 fragments
Cyprinidae sp. . 5 5
Hair and bone of small mammals 4 fragments
Alburnus alburnus 3 : 3
Dytiscus marginalis 2 2
Hydrophilidae sp. 2 2
Helophorus sp. 2 2
Carassius vulgaris 1 1
Rutilus rutilus 1 1
Frog-bone 1 fragments
Berosus sp. 1 1
Reed-grass remains . 1 fragments

Collections at fish-ponds: Szeged-Fehérto, 25 March 1963; Biharugra, 6 May 1957; 12 April
1958; 24 July; Hortob4agy, 11 May 1947; 11 May; 8 August 1950; 14 August: 1 Septembér; Rét-
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szilas, 1 April 1948; 18 April; 18 April; 18 April; 3 August 1951; 3 July 1952; 25 April 1954; 15 June
1955; 10 May 1957; Varaszlo, 5 July 1955; Dombdvar, May 1955 Mérlchely, 11 April 1954
‘Gastric-content of 21 individuals from fish- ponds:

Kinds of foodstuff . : Cases of ’ Piece
occurrence

Chitin-remains ’ .14 fragments
Fish-bone . : 3 . fragments
Cyprinus carpio 2 2 -
Grub of Odonata sp. ) i 2 2
Helophorus sp. ’ - 1 2
Rhodeus s. amarus 1 1
Seeds of Zea mays 1 fragments

Other water collections: Rice-field canals at Mezotur 5 Apnl 1965; Lake Velence at Dmnyés
16 March 1947; Albertirsa; 24 October 1952.
The foodstuﬁ's found in three stomachs .are:

Kinds of foodstuff . Cases of Piece

: occurrence
Chitin-remains . -3 : * fragments
Berosus sp. . : 1 1 )

Hair and bone of small mammals 1 ) fragments

2 Small grebe.— Podiceps ruficollis (PALL) 1764. :
There were investigated 14 individuals, 5 of these are from the Tisza, 2 from the
"Hungarian Danube, 4 from fish-ponds, 3 from other waters. :

Tisza: Szeged, 1 June 1952; Holm ‘Atka, 1 August 1970 meadow at Barc, 2 November 1969;
Kortvélyes, 10 April 1970; Mértely, 1 October 1970.
The gastric-contents of the 5 individuals from the Tisza are:

. Kinds of foodstuff B B Cases of ~ Piece
I occurrence

Grub of Palingenia Iongzcauda 3 detritic mass
Helophorus sp. 2 3 :
Chitin-remains i 2 detritic mass
Seeds of Polygonum sp. 2 . 160
Ochthebius sp. 1 1
Berosus sp. 1 ) 1

.Grub of Odonata sp. 1 fragments

Collections from the Danube: Baja, 21 October 1954; Gyimrot, 12 September 1961.
In two gastric-contents from the Danube we found, on one occasion each, some chitin in
fragmentary state and remains of Sigara sp. and H}drophxhdae sp.
Collections from fish-ponds: Szeged—Fehért6, 1 November 1965 Blharugra 27 July 1958;
. Varaszlo, 25 March 1953; 29 July.
The foodstuffs proved from four stomachs are:

Kinds of foodstuff : S Casesof -~ '+ Piece

. occurrence -
Chitin-remains 3 fragment
Hydrophilidae sp. . 2 7
Ochthebius sp. - 1 "6
Hydraena sp. 1 1
Spercherus sp. 1 3
Seed of Carex sp. 1 1
Seed of Poligonum 1 1.
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Material from other water-sides: Dorog, 18 September 1958; Békéscsaba, 14 April 1952;
Pélosszentkut, 31 August 1952.

Food distribution of the three gatsric-contents:

Kinds of foodstuff Cases of Piece
occurrence

Chitin-remains 2 fragments

Grubs of Odonata sp. 1 6

3. Black-necked grebe — Podiceps nigricollis (CH. L.) BREHM 1831.

There were 13 gastric-contents at our disposal: from the Tisza 4, from the Hun-
garian Danube 1, from the fish-ponds 5, from other waters 3.

Data about the Tisza: Martély, 2 May 1970; 2 May; 1 July, 31 March 1971.
Gastric contents of the four individuals from the Tisza:

Kinds of foodstuff - : Cases of . Piece
occurrence .

Sigara sp. 2 7

Grubs of Chironomus sp. 1 128

Hydrophilidae sp. 1 . fragments

Chitin-remains 1 fragments

Bone and hair of small mammals 1 fragments

We have found in the gastro-intestinal organs of the signle individual, originating from the
Danube, shot on 13 May 1951 in Gyimrét, a large mass of Chara spores and two exemplars of

Planorbis spirorbis.
Collections from the fish-ponds: Biharugra, 17 July 1951 25 April 1960; 12 June 1966; 27
April_ 1967; Varaszlo, 19 September 1954.

Contents of the five stomachs:

Kinds of foodstuff Cases of Piece

- occurrence .
Chitin-remains 3 fragments
Grub of Odonata sp. 1 1
Spercherus sp. 1 1
Hydrobius sp. 1 fragments
Hydrophilidae sp. 1 fragments
Helophorus-sp. 1
Chara spore 1 large amount

Collections originhating from other waters Lake Velence, Dmnyes 24 March 1947 Békéscsaba, .
16 April 1967; Palosszentkut, 31 March 1951.

Contents of the three stomachs:

Kinds of foodstuff Cases of Piece
occurrence

Grubs of Chironomus sp. 1 126

Enochrous bicolor 1 1

Chitin-remains 1. fragments

Frog-bone 1 fragments

Chara-spore 1 large amount
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4. Red-necked grebe — Podiceps griséigena Bopp. 1783.

There were investigated eight individuals of this comparatively rarer species:
2 of them originating from the Tisza, 1 from the delta of the Danube 1 from the
Hungarnan Danube, 3 from fish-ponds, 1 from other waters.

Data of the individuals originating from the Tisza are: Kortvélyes, 2 June 1969; Holm of Atka,
5 July 1970.

Contents of the two stomachs

Kinds of foodstuff : . Cases of Piece
occurrence
~ Grub of Palingenia longicauda 1 fragments
Dytiscus marginalis : 1 : fragments
Frog-bone . ’ 1 fragments

Collection of an individual from the delta of the Danube: Chl]]a 19 March 1963; another
individual from" the Hungarian Danube-region: Szigetcsép, August 1965

The nutriment found in the individuals originating from the Danube:

Kinds of foodstuff ’ " Cases of Piece
occurrence :

Chitin-remains

Grubs of Chtronomus sp.
Haliplus sp. 2
Hidrous piceus . 1

Individuals from the ﬁsh pounds Hortobagy, 7 August 1950; 17 August; Blharugra 29 August
1958.

Gastrlc_-contems of the.three individuals from the fish-ponds:

plenty of fragments
4

b

Kinds. of foodstuff ’ . Cases of Piece
occurrence

Frog-bone 2 fragments

Reed-grass 1 fragments

Chara-spore 1 ' in mass

Cyprinidae sp. 1 )

Hydrophilidae sp. 1 2

Our single individual from other waters is originating from the Dmnyes region of the Lake
Velence. Date of collection: 23 September 1946. Gastric-content: the remains of 1 Cyprinidae sp.,
embedded in feathers. .

Summary

The evaluation of the investigation -is rendered more difficult by the fact that
the remains of foodstuffs were found in an extremely fragmentary state. Another dif-
ficulty was raised in every case of the freat crested and red-necked grebes, in: five
cases of the small greves and in two cases of the black-necked greves by the large mass
of feathers that is a well-known characteristic of greve stomachs. An exact deter-’
mination of the fish-bones and insect remains ground to dust and embedded in feat-
her balls was, therefore, mostly possible only in rough outlines.

All the four species are characterized by the general dominance of the ingect
foodstuff. In case of the small and black-necked species we have not found any fish.
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Taking into consideration that about 30 per cent of our full material investigated
came from the neighbourhood of fish-ponds, this notice may be reassuring even for
practical fish-breeders. Fish-remains found in measurable state in case of freat
crested grebes are: Cyprinidae sp. 6—7—8—8—10 cm. Alburnus sp. 5—8—8 cm.
Aspro zingel 7 cm. Rhodeus s. amarus 3 cm. In case of the red-necked crebe: Cypri-
nidae sp. 5—5—8 cm.

At the investigated material from the Tisza, we are emphasizing, as a speciality,
the repeated occurrence of the grubs of Palingenia longicauda. We have proved the
presence of the grub of the Ephemera at 23 freat crested grebes on two occasion, at
five small greves in three cases and in large numbers, at two red-necked grebes in
one case, similarly in large numbers. The four black-necked grebes avoided this
sort of foodstuffs. ‘ ’ i
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QUANTITATIVE UNTERSUCHUNG
DER SINGVOGELPOPULATION (PASSERIFORMES)
DES UBERSCHWEMMUNGSGEBIETES DER THEISS (TISZA)

M. MARIAN und L. PUSKAS
(Eingegangen am 25 April 1972)

Auszug

Auf dem in einem typischen Weide-Pappel Auenwald (Salicetum albae-fragilis) des Uber-
schwemmungsgebietes des Flusses TheiBl (Tisza) festgesetzten Versuchsgebiet haben i.J. 1971 quan-
titative ornithologische Untersuchungen stattgefunden. Die Rolle der auf einem stark gestorten
Gebiet nistenden Passeriformes-Population wurde im Stoff-Energiec Umlauf der Biozénose analy-
siert. . . :
Die Untersuchungen wurden auf Grund der Gewichtsmasse (Biomassa) der Passeriformes-

Population ausgefiihrt. Die forst- und landwirtschaftliche sowie biozénotische Rolle der einzelnen
" Arten und Artpopulationen ist auf der Wege trophischer Lebensformen abgemessen worden.

Das Ergebnis der Beobachtungen und Berechnungen érweist die wichtige Rolle der Passeri-

formes-Population. '

Einleitung

Es ist allgemein bekannt, da3 wir die biologischen Verhiltnisse eines Gebietes
nur dann wirklich kennen, wenn wir nicht nur die dort lebenden Arten ausnahmslos
aufzihlen sodern -auch die Frage beantworten kdnnen, in welcher Menge diese
Arten oder Artpopulationen auf dem untersuchten Gebiet leben und was fiir eine
Rolle ihre Gesamtheit in der Lebensmittelkette spielt. .

Unter den gegenwirtigen Umstidnden der ornithologischen Untersuchung der
TheiB soll die Frage aufgeworfen werden, in welcher Menge die einzelnen Vogelarten
auf den Uberschwemmungsgebieten des Flusses leben, was fiir eine Rolle sie im
Stoff-Energie Umlauf dieses Gebietes und der mit ihm zusammenhéngenden Agrar-
gebiete spielen, und endlich welche Bedeutung sie fiir den forst- und landwirtschaft-
lichen Nutzen und Schaden haben. _

Von solchen Uberlegungen geleitet haben wir einige Jahre lang im Wald des
Uberschwemmungsgebietes der TheiBstrecke bei Vesszds eine quantitative Popula- -
‘tionsaufnahme ausgefiihrt. Ebenda, aber auf einer Strecke viel groBerer Ausdehnung
wurden schon quantitative Untersuchungen durchgefithrt (MARIAN 1965). Wéhrend
aber dann der Gegenstand der Untersuchung die Vogelpopulation im Winter war,
haben wir jetzt die Rolle der horstenden Arten untersucht. In unserer gegenwirtigen
Abhandlung wird ein Teil dieser Arbeit, der sich mit den — fiir die Wilder des Uber-
schwemmungsgebietes charakteristischsten und dort in zahlenmiBiger Uberlegenheit
befindlichen — Singvdgeln beschiiftigende Abschnitt, demonstriert.

Fur die Beobachtur{gen haben wir Angaben von A. Bankovics und Gy. TRASER erhalten,
wofiir wir ihnen unseren Dank auch hiemit aussprechen.
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In diesem Land ist eine die Vogelwelt der Uberschwemmungsgebiete der Thei
in quantitativer Weise analysierende Abhandlung — auBer der oben Erwihnten —
noch nicht erschienen.

Es beschiftigen sich iibrigens mit der Vogelwelt der Theill nur wenige Abhand-
lungen. Es sollen hier die Werke von BERETZK (1966), KEVE—SAGE (1967), K ARPATI
(1958), LEGANY (1967, 1970), MARIAN (1960, 1968), STERBETZ (1956) erwihnt
werden. E

Beschreibung des Gebietes und Methode der Untersuchung '

Unsere Untersuchungen wurden in einem Wald des am rechtsseitigen TheiBufer ungefahr
7 km nordlich von Szeged liegenden, Vesszos genannten Uberschwemmungsgebietes ausgefiihrt
(80 m uber dem Meeressplegel)

Hier haben wir ein Versuchsgebiet von ung. 2 Hektar Ausdehnung abgesteckt. (Drei, vonein-
ander einige 100 m liegende rechteckige Gebiete mit einer 60 120, 20120 und 50120 m Aus-
dehnung). Das Uberschwemmungsgebiet ist hier mit einem die Mittelstrecke der TheiB begleiten-
den, charakteristischen Weide-Pappel Auenwald (Salicetum albae-fragilis) bedeckt. Die dominante
Baumart ist die Weide (Salix albaj, deren ungefihr 600 mittelaltrige und alte (hohle) Exemplare
auf dem Gebiet stehen. Es sind noch viele Weilpappeln (Populus alba), ungefihr 40—50 ameri-
kanische Eschenbidume (Fraxinus pennsylvanica) und ein gut entwickelter Sommereichenbaum
(Quercus robur) zu finden. Zum Unterholz gehdfen: ein stellenweise biirstendicker Eschenauf-
schlag und dicke Brombeerstrduche (Robus caesius) und Unforme (Amorpha fruticosa). Es gibt —
unter dem ganz geschlossenen Baumkronen niveau — auch Stellen, wo das Unterholz ganz spirlich
ist. Diese sind widhrend des ganzen Jahres niflich, feucht bleibende Winkel.

Unmittelbar am Rand des FluBbettes zieht sich ein ungefihr 25 m breites Weidegestrz'iuch
‘hin.

An der befreiten Seite des Dammes wird das Gebiet von den Ackern, bzw. von den fiir indus- -
trielle Zwecke beniitzten unangebauten Land mit einem schmalen, ungefahr 30 m breiten Pappel-
waldstreifen abgesondert. :

Wir haben dieses Gebiet mcht nur deshalb gewihlt, weil seine Gegebenheiten dem allgemeinen
Typ der Wilder der Uberschwemmungsgeblete lings der Mittel-Thei entsprechen, sondern auch
weil seine anthropogene Triibung mittelméBig war. Der letztere Gesichtspunkt ist wegen einer even-
tuellen Verallgemeinerung der Folgerungen wichtig. In dieser Beziehung hat aber schon im ersten
Viertel d.J. 1971 eine Anderung stattgefunden: auf dem neben dem Gebiet befindlichen Damm hat
eine groBe Umgestaltungsarbeit begonnen. Das Versuchsgebiet wurde durch die ausgedehnten
Feldarbeiten motorischer Kraft, den Wegbau im Wald, den mit schweren Geliandekraftfahrzeugen
stattﬁndenden kontinuierlichen Transport im garnizen Jahr sehr stark gestért. So bezieht sich unsere
Aufnahme - das soll hervorgehoben werden — auf eine durch den Menschen, bzw. die Technik
maximal  gestorte Population.

Die Beobachtungen wurden vom Mirz blS zum Oktober 1971 ausgefithrt. Unser Gebiet wurde
in der Heckzeit im allgemeinen wochentlich oder zweiwdchentlich durchgewandert. :

Criil}e, Zusammensetzung der Population

Auf unserem versuchsgebiet haben im Jahre der Untersuchung 25 Sin gvogelarten
gehorstét. Die Liste von diesen wurde auf Tabelle I angegeben.

Wir haben nicht die Absicht, eine faunistische Charakterisierung zu geben, des-
halb unterlassen wir eine Aufzdhlung der auf unserem Gebiet von. Zeit zu Zeit
erscheinenden aber nicht hier horstenden Arten. Dies bedeutet aber keine Verschie-
bung in unserer Analyse. Im Stoff-Energie Umlauf gehért ndmlich die Hauptrolle
den eben ihrem: Zahlenverhiltnis zufolge uberwwgenden sich hier vermehrenden
Arten, :
Obwohl sich die Anzahl der Arten auf einigen Gebieten jihrlich dndert, ist die
iiberwiegende Mehrzahl der aufgezihlten Arten fiir in groBem MaBe ortstreu und in
jedem Jahr hier horstend anzusehen. Sie blieben ja auf ihrem Heckgebiet selbst unter
den im Jahr der Untersuchung ausgebildeten ungiinstigen Umstéinden.
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Tabelle 1

Species _Tg;gh,sche Individuum |  Biomasse
ppen per 2 ha
* Oriolus oriolus Cc 12 876
Coloeus monedula C 21 . 4746
Garrulus glandarius ’ D 7 1155
Parus maior D 36 720
Parus coeruleus C 18 . 198
Aegithalos condatus C 9 81
Certhia brachydactyla C 15 - 105
Troglodytes troglodytes C 9 72
Turdus merula . ‘D - 24 2112
~ Phoenicurus phoenicurus C © 28 364
Luscinia megarhynchos C 6 108
Locustella fluviatilis C 6 125
Hippolais icterina C 6 ‘84
Hippolais pallida C 6 84
Sylvia atricapilla D 12 216
Sylvia borin C 6 114
Sylvia communis C 7 98
Sylvia corruca C 6 72.
Muscicapa striata C 14 266
Lanius collurio C 8 ‘ . 256
Sturnus vulgaris C 91 ‘ - 7007
Passer montanus ‘D 108 2484
Chloris chloris H 14 364
Carduelis carduelis D 7 91
Frmgtlla coelebs D 5 " 105

‘Summa : 481 21 904

Tropische Verteilung und wirtschaftliche Rolie der Population

Turéek hat zweifellos recht als er feststellt, daB die Rolle der Vogelpopulation -
eines Gebietes im Stoff-Energie Umlauf nicht der Vogelzahl nach, sondern auf Grund
ihrer Gewichtsmasse beurteilt werden kann. Denn ,,nicht die Vogelzahl, sondern ihre
Gewichtsmasse hat im Stoff-Energic Umlauf der Assoziation teil.” (TURCEK 1957).

Die Gewichtsmasse (biomassa, BALOGH 1958)- der- Vogelpopulation erhalten.
wir durch Multiplizierung des post mortem abgewogenen Gewichts-der einzelnen
Arten mit der aus der Populationsaufnahme gewonnenen Individuenzahl.- Wir
berechnen das Durchschnittsgewicht der Arten auf Grund der Angaben des Bandes-
Fauna Hungariae Aves (SzEkessy 1958), mit Zugrundelegung des summierten
Mittelwertes der Gewichte der Vogelmidnnchen und Vogelweibchen.

Auf dem Versuchsgebiet in der Heckzeit bzw. wihrend der Zeit des Aufwachsens.
der Jungen lebten 481 Végel in 1971, mit minimaler Rechnung (d.h. wenn wir nur-
mit einmaliger Brut.und mit der niedrigsten Naclikommenzahl rechnen). Die Summe-
ihrer Biomasse (falls die Nachkommen mit ihrem entwickelten Gewicht gerechnet.
sind) ist 21,9 kg. Das heil3t, es fallen einem Wald 1 ha im Uberschwemmungsgebiet
von dhnlicher &kologischen Gegebenheit und dhnlicher Triibung ausgerundet 240
Vogel mit einem Gewicht von 11 kg zu.

Das Gesamtgewicht der Vogelpopulatlon gibt Information iiber die Produktivi-
tit der ganzen Biozénose. Wollen wir aber den Wert der Vogelpopulation in wirt-
schaftlicher Hinsicht untersuchen, so sollen wir sie weiter zerlegen So gelangen wir
zur trophischen Grupplerung
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Auch die Vogel, wie alle Tierarten, kommen auf dem Wege der Erndhrung und
der Nahrungsaufnahme in die engste Verbindung mit der Biozonose. Auf dem Wege
der Erndhrung spielt sich der Stoff-Energie Umlauf ab. Es ist deshalb verniinftig,
die Vogelpopulation auf dem Wege der Erndhrung zu analysieren.

Die Vogel kdnnen ihren Erndhrungslebensformen nach in drei trophische Grup-
pen eingeteilt werden (TURCEK 1957):

1. Pflanzenfresser (Herbivores, H.)
2. Gemischtefresser (Diversivores, D.)
3. Fleischfresser (Carnivores, C.).

‘Es ist natiirlich, daBB die Arten, bzw. Artpopulationen in den einzelnen trophi-
schen Gruppen nicht stindig sind. Die Goldamsel ist z.B. in einem groBen Teil der
Vegetationsperiode des Jahres ein Insektenfresser, als aber die Frucht des Maul-
beerbaums und des Holunders reif wird, erndhrt sie sich hauptsichlich damit. Beim
Gruppieren ist also der Hauptgesichtspunkt, was fiir eine Nahrung eine Art iiber-
wiegend frit. (Tabelle 2).

Tabelle 2
Troohische G Zahl der Vogel Biomasse
rophische ‘ ruppen Individaum % . %
Herbivores . 14 . 3 364 . 2
Diversivores 199 : 41 6 883 o 31
Carnivores 268 56 14 657 67
Summa 481 . 100 21 904 100 .

Es fillt in Gruppe H (Herbivores) nur.eine Art, der Griinfink, mit einer nur
364 g Gewichtsmasse (2%) und mit 14 Individuen. Er ist zwar kdrnerfressend, aber er
erndhrt sich auch mit Insekten und nidhrt auch seine Jungen zunichst einmal mit
Insekten. Der herbeigefiihrte Schaden kompensiert sich im groBien und ganzen mit
seinem Nutzen. Bei seiner gegenwirtigen PopulationsgroBe kann er — selbst im
nationalen Verhiltnis — in land — und forstwirtschaftlicher Hinsicht als gleich-
giiltig angesehen werden. Im Fall einer groBen Vermehrung jedoch — ‘wie es in den
1970-er Jahren in Ostdeutschland stattfand — mag sein Schaden dem des Hauss-
patzen gleichkommen. '

In Gruppe D (Diversivores) fillt eine 6883 g Gewichtsmasse (31%) Es kon-
nen hier nur 7 Arten mit 199 Individuen eingereiht werden.

Die Niitzlichkeit ihrer Mehrzahl kann von niemand in Abredegestelit werden
Selbst.der Héaher und der Fledsperling, die fir schddlich betrachtet werden kdnnen,
sind in gewisser Hinsicht nitzlich. Denken wir daran, daB z.B. der Letztere den ame-
rikanischen Birenspinnér (Hyphantrta cunea) zerstort und seine Jungen mit Insekten-
ernéhrt.

Die Gruppe der Genuschtefresser IS[ von Geswhtspunkt des Menschen die
wichtigste. Die dazu gehérenden Arten, ihrer hochgradigen Plastizitit zufolge, pas-
sen sich an die anthropogenen Anderungen in erhdhtem MaBe an und sind eben
deshalb bedeutenden wirtschaftlichen Wertes.

Sie richten sich gut nach den Erndhrungsméglichkeiten in jeder Jahreszeit. Die
Amsel erndhrt sich zum Beispiel im Friihling- und im Sommer hauptsichlich mit -
Insekten, im Herbst und im Winter besonders mit verschiedenen Beeren. :

Es fallt in Gruppe C (Carnivores) der groBte Teil der Singvogel unseres Gebie-
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tes: eine 14. 657 g Gewxchtsmasse (67%), die aus 268 Individuen, bzw. 17 Arten
gegeben ist.

Es ist charakteristisch fiir die Gruppe der Fleischfresser, daf} sie sich aus einer
groBen Anzahl der Individuen zusammensetzt, das Gewicht der einzelnen Individuen
:aber klein ist. Thre wirtschaftliche Rolle ist — nachdem ihrem gesteigerten Stoff-
wechsel zufolge ihre Konsumtion hoch ist — immerhin sehr bedeutend.

Alle die in die Gruppe der Fléischfresser eingeteilten Arten unseres Versuchs-
gebietes sind Insektenfresser. Infolge ihren verschiedenen Lebensweisen suchen sie
ihre Erndhrung an den verschiedensten Stellen, so sind sie auf allen Niveaus des
‘Waldes im Uberschwemmungsgebiet titig. Man braucht nur auf einige Arten hinzu-
weisen: der Zaunkoénig vernichtet die Insekten auf dem dickesten Strauchniveau,
der Gartenbaumldufer tut dies auf dem Niveau der Baumstimme und der dicken .
Aste, die Grasmiicken (Sylviidae) auf dem Baumkronenniveau.

~ Die Rolle der einzelnen Arten und Artpopulationen klért sich noch besser a.uf
wenn die Gewichtmasse der trophischen Gruppen weiterzerteilt wird: in die Grup-
pen der sich im Walde und aufler dem Walde Erndhrenden. (Auch hier
kann zwischen den zwei Gruppen keine scharfe Grenze gezogen werden. Es handelt
sich mehr um Vogel gruppen, die den iiberwiegenden Teil der Erndhrung im Walde
bzw. auBer dem Walde suchen. ) In dieser Hinsicht werden wir von Tabelle III infor-
miert. ’

Die 364 g Gewichtsmasse der Gruppe der Herblvores erndhrt sich auBer
dem Walde. Die Rolle des hier eingeteilten Grunﬁnks ist oben schon besprochen
worden.

Der groBere Teil (4203 g: 61 %) der Gew1chtsmasse der Gruppe Dlverswores
verliBt densWald fiir ihre Erndhrung nicht. Die hier aufgezdhlten Arten sind nicht
nur wegen ihrer Insektenkonsumtion wichtig fiir die Forstwirtschaft, sondern sie
sind auch bedeutende Sukzessionsfaktoren. Die Amsel und die Ménchgrasmiicke ver-
breiten sehr viele Gestriauche, alssie die Beerenfrucht konsumieren. Selbst der Eichel-
hiher, der mit der Verwiistung der Waldsaaten und der Vernichtung der Jungen der
Singvogel ein Schiidling ist, hat eine solche Bedeutung: er verbreitet die -Eichel.

Die 2680 g Gewichtsmasse (39%) der Gemischtefresser gehdrt zum Wald im
Uberschwemmungsgebiet groBtenteils nur in topischer Beziehung. Diese Arten |
beniitzen den Wald fiir Schlafstitte oder Schlupfwinkel. Ihre Erndhrung w1ckelt
sich meistens auf den umliegenden Gebieten ab. :

" Die im Wald des Uberschwemmungsgebiets horstende Stieglitzpopulation ist
ein .Zerstorer der kleinkdrnigen Unkrautsamen auf den benachbarten Agrargebleten
‘Thr Wert ist aus landwirtschaftlichem Gesichtspunk beachtlich. Der Fink. ist ein
wichtiger Zerstorer der Unkrautsamen und Insekten auf den Ackern, Feldern und in
den Obstgirten. :

Tabelle 3

’ Ernédrung " Summe

Trophische .  |_ innerhalb des Waldes | ausserhalb des Waldes

_ Gruppen Individuum| Biomasse |Individuum| Biomasse |Individuum| Biomasse

| %1 ‘g | % [ % | 8 | % % | g | %

‘Herbivores ) - 14 1 . 364 2 141 3 364/ 2
Diversivores - ©79 | 40 | 4203 | 61 | 120 | 60 | 2680 39 | 199 | 41 | 6883} 31
Carnivores - 156 | 59 | 2904 | 20 | 112 | 41 [11753} 80 | 268 | 56 |14 657 67

‘Summa 235 1 49 | 7107 li 32| -246 | 51 114797| 68 | 481 | 100| 21 904| 100
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Nur ein kleinerer Teil der Gewichtsmasse der Gruppe Carnivores (2904 g:
20%) erndhrt sich im Walde. 17 Arten entfalten hier ihre insektenzerstérende Tétig-
keit, auf deren Wert wir oben schon hingezeigt hatten. Hier mochte ich nur auf die
Feststellung Turéeks hinweisen, die vom Gesichtspunkt des Waldbestands im Uber-
schwemmungsgebiete aus betrachtet wichtig zu sein scheint: Dementsprechend,
friith im Friihling zerstéren die Meisen eine sehr groBe Menge der Insekten (haupt-
sichlich die Larven der Riisselkdfer) auf den Bliitenkdtzchen der Pappeln und Wei--
den (TUrRCEK 1957).

Die 11 753 g Gewichtsmasse (80%) dieser Gruppe ernahrt sich auBler dem Walde.
Diese Gewichtsmasse ist nur von den Individuen zweier Arten (Dohle und Star)
gebildet. Ihr Korpergewicht ist jedoch viel groBer als das der frither besprochenen
Insektenfresser von kleinem Kérper. AuBlerdem bewohnen sie die hohlen Weiden
in kleineren oder groBeren Kolonien, ihre Population ist deshalb grofB. Ihr Wert.
zeigt sich in der Sduberung der umliegenden Acker und Weiden von den Insekten:
und kleinen Nagetieren.

Zusammenfassung

Zusammenfassend das bisher Gesagte vermogen wir festzustellen, daB die auf’
dem Versuchsgebiet horstenden, zur Population Passeriformés gehdrenden Arten
von forst- und Landwirtschaftlichem, sowie zonologischem Gesichtspunkt aus be--
trachtet von grofler Bedeutung sind. Unsere Feststellung wird auch dadurch unter--
strichen, daB wir unsere Ergebnisse nicht durch Abschitzung, sondern durch den
realen Verhiltnissen nahe kommende, auf Grund der Gewichtsmasse der Artpopu--
lationen ausgefiihrte Berechnungen erzielt haben.

" Es soll auch darauf hingewiesen werden, daB eben die Mitglieder der untersuch--
ten Populatlon die groBte Ortstreue der Biozonose des Waldes im Uberschwemmungs--
gebiet zeigen.

Es folgt aus den Obigen, dal} die Erhaltung und Verteldlgung der auf dem Uber--
schwemmungsgebiet der Theifl und anderer Fliisse nicht nur im Interesse des Natur-- -
schutzes sondern auch in demjenigen der Volkswirtschaft wichtig ist. Und dies kann
nur mit solcher Verwaltung der Wilder im Uberschwemmungsgebiet realisiert wer--

" den, die eine Horstungsmoglichkeit fiir die dort briitenden Vogelarten gibt.
-~ Den gegenwirtigen Plinen gemiB werden die lings der Fliisse  befindlichen
 Weide-Pappel Auenwilder iiberall im Lande mit Edel-Pappeln ersetzt. In den schnell
wachsenden, neuen Wildern hort das ‘Strauchniveau auf zu bestehen; die Locher
werden verschwinden. Die Horstungsmdoglichkeiten der Vogel fallen auf das Mini-
mum. '

Wir schlagen vor:

. Die Uberpriifung des erwihnten Planes.

2 Mit Riicksicht auf die Gesichtspunkte der blologlschen Verteidigung und des:
Naturschutzes so viel alte Weide-Pappel Auenwilder unbeschadet zu lassen, wie es.
moglich ist.

3. Wo der Wald auf dem Uberschwemmungsgeblet abgeholzt w:rd 25% der
alten, hohlen Weiden zu erhalten.

4. Eine groBe Menge kiinstlicher Vogelhthlen in die neuen Edelpappelwalder
hinauszustellen.
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| ZUR OKOLOGIE :
DES SPROSSERS (LUSCINIA LUSCINIA L.).
IN DER THEISS-AUEN BEI TISZATELEK,

_NACH SEINER ANKUNFT IM FRUHLING

E. SCHMIDT .

Ofnithologisches Institut, Budapgst
(Eingegangen am 27. Oktober 1971)

Auszug

Der Sprosser kommt in NO-Ungarn am oberem Lauf der Theiss und.bei dem Fluss Bodrog,
regelmissig und wo die Auwilder noch geblieben sind, in verhiltnissmissig grosser Zahl vor. Sein
Lebensraum beschrénkt sich auf die Flussauen, ist also ziemlich eng begrinzt. Nach FARkAs (1952)

- musste sein Verbreitungsgebiet vor der Kultmerung des Gebietes, d.h. der Trockenlegung: der
. Uberschwimmungsgelinde und der Moore sowie der Regehing der Theiss und ihrer Nebenfliisse,
bedeutend grosser gewesen sein. Zuletzt sind aber nur noch die Flussauen als Lebensriume fiir, den
- Sprosser geblieben. Gleichzeitig hatte die Nachtigall die trocken gelegten Gebicete stufenweise besie-.
delt und war auch in die Flussauen emgedrungen wo sie, zwar nur in geringer Anzahl, gemeinsam
mit dem Sprosser vorkommt. .
Zwischen 1968—1972 habe ich Ende Aprll — Anfang Mai, a]so bel Ankommen der Sprosser;
regelmissig einige Tage in der Umgebung von Tiszatelek (Kétérkoz) verbracht, wo ich mich vor
allem mit der Okologie des Sprossers beschaftigt habe. . - . .

Zum Biotop

Schon die verschiedenen Trivialnamen des Sprossers (Auennachtigall, Wasser-
nachtigall usw.) deuten auf seine Vorliebe fiir die dunstigen, tippigen Auwilder der
Fliisse. An der Theiss lebt er vor allem im Hochwald mit reichem Unterwuchs. Den
Bestand des Waldes bilden hauptsichlich Weiden und Pappeln, im allgemeinen ver-
mischt, es kommen aber gelegentlich auch reine Weidenbestinde vor. Eine der
dominante Arten des Unterwuchses ist der Holunder, daneben finden sich verschie-
dene Striucher, sowie Weiden- und Pappelsprsslinge. Die Dichte des Unterwuchses.
ist stark verschieden, grossere Dickichten wichseln mit leichten Bestinden. Die
Sprosser schienen zwischen  den beiden Typen keinen Unterschied zu machen, und
besiedeln beide fast gleichartig. Sie schlagen, im Gegenteil zu der Nachtigall, im
allgemeinen hoch in den Kronen der Baume, suchen aber bei einer Stérung sofort
die Strducher unter sich steif fliegend auf. Ich habe auch Mannchen gefunden die
vom Hochwald regelmissig in das benachbarte Weidendickicht herauskamen, um
dort in einem grosseren Gebiisch zu schlagen. Die Brennessel, die FARKAS (1952)
-fiir das Sprosserbiotop der oberen Theiss so kennzeichnend nennt, ist zu dieser
Jahreszeit noch ganz niedrig, schiitter, praktisch also ganz unbedeutend. Regel-
missig habe ich Sprosser auch in auf Holzschlige aufgewachsenen Weidenbusch-
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bestand gefunden. Die einzelnen Biische standen hier in Gruppen, waren aber nie
s0 hoch wie normale Weidenbiume. In der bei der Theiss leider immer hiufiger
werdende- gepflanzten, unterwuchslosen Pappelbestanden fehlt der Sprosser dagegen
vollig.

Nach ihrer Ankunft haben die Sprosser besonders jene Waldabschnitte gern, wo
grossere Haufen von geschnittenen Asten am Boden liegen. In' Ungarn kommen die
‘Maénnchen erst in den letzten Apriltagen oder den ersten Maitagen an. Die Weib-
chen folgen ihnen einige Tage spiter nach. Gleich nach der Ankunft habe ich oft
Mainnchen in diesen Haufen gefunden. Gefangene Exemplare waren meist stark
abgemagert. Die Vogel verhielten sich ganz still, wenn man aber ihren Lockruf
nachahmte, reagierten sie gewohnlich mit einem tiefen ,,Tack—Tack™ oder gaben
selbst Lockrufe. Sie sassen zwischen den Zweigen mit leicht aufgepolstertem Ge-
fieder, von dem langen Zug offensichtlich erschopft. Einen Haufen hatte immer nur

ein Vogel in Besitz genommen. Wenn man sich an sie niherte, benahmen sie sich -

verschiedenartig. Einige, die wahrscheinlich schon seit Tagen angekommen waren,
flogen dicht iiber dem Boden zu einem anderen Haufen. Andere hinwieder, vermut-
~lich Frischankémmlinge, kamen aus dem Haufen trotzt heftiger Fusstritte nicht
hervor. Erstere konnte man mit andauernden Lockrufen manchmal auch zum Schla-
gen bringen, der aber keineswegs so stark war wie der normale Sprosserschlag.
Nach einigen Tagen, besonders bei glinstigem warmen Wetter, besetzen die
erstarkten Méannchen die Reviere, und damit beginnt der eigentliche Sprosserschlag -
in den Auwildern. Die Reisighaufen suchen die frischangekommene Vogel wahr-
scheinlich aus Schutz- und Erndhrungsgriinden auf. Das Insektenleben ist dort
nihmlich bei den .so oft regnerischen und nasskalten Friihlingstagen reicher als
sonst im Walde herum, und bietet reichliche Nahrung fiir einen sich dort auf halten-
den Sprosser. .
Ein sehr bedeutender oklologlscher Faktor, der den Brutverlauf des Sprossers
- "aber auch anderer in den Auwildern nistenden Singvogel wesentlich beeinflussen
kann ist die Uberflutung der Theiss. Die im Vorfriihling eintreffenden kleinere oder
grossere Flutwellen sind, da sie noch vor ihrer Ankunft abziehen, fiir den Sprosser -
indifferent. Wenn aber eine _grossere Uberflutung erst wihrend: der Brutzeit erfolgt,
gehen alle am Boden oder im Unterwuchs befindlichen Nestér zugrunde. Im Jahre
1970 z.B. herrschte von Mai ab praktisch wihrend der ganzen Brutzeit Hochwasser im
Uberschwemmungsgebiet, es konnte im ganzen Gebiet bei den niedrig nistenden
Aiten keine erfolgreiche Brut erfolgen. Die Wirkung dieses Brutausfalls konnte man
im Friihling 1971 sowohl beim Bestand des Sprosser, als auch bei der - Nachtlgall
oder der Gartengrasmucke deutlich registrieren. .

Mitbewohner

Wenn die Arten die fiir das Biotop dés Sprossers in Ungarn kennzeichend sind
behandelt werden, soll die Nachtigall die das Biotop mit dem Sprosser auch im
engsten Sinne teilt, am erster Stelle stehen. Oft habe ich versucht in dem von mir gut °
gekannten Gebiet die einzelnen Reviere von Sprosser und Nachtigall 6kologisch zu
trennen, es ist mir aber nie zufriedenstellend gelungen. Der Sprosser ist in den Auwil-

-dern der ‘oberen Theiss in Mehrzahl gegeniiber der Nachtigall, in dem von mir un-
tersuchten Gebiet etwa wie 8:1. Letztere sind in einzelnen Paaren zwischen die
Sprosser sozusagen verkeilt.- Es fiel mir nur auf, dass die Nachtigallen meistens am °
Rande des Waldes ihr Revier hatten, fiir die Sprosser schien die Wahl, Rande oder
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Mitte des librigens nicht breiten Waldes .gleichgiiltig zu sein. Die Rev1ere der beiden
Arten 'sind voneinander nicht streng getrennt. Die Minnchen von Nachtigall und
Sprosser schlagen nicht selten unweit voneinander, nur die vertikalen Unterschiede
“der schlagenden Vdgel sind, wie schon erwihnt, bedeutend. Das Zusammenleben bei-
der Arten hat auch die Folge, dass unter dem Sprosser oft ‘sogenannte  Zwischaller
vorkommen; d.h. Mannchen dle in lhrem Schlag auch Touren von der Nachtlgall
iibernehmen.
' Von anderen, als Nahrungskonkurrent in Frage kommenden Erdsingern ist
Erithacus rubecula recht selten, auch Turdus philomelos und. T. merula kommen nur -
vereinzelt vor. Von den sich im Laub erndhrenden Arten sind Oriolus oriolus, Sylvia -
atricapilla, S. borin, und S. curruca hiufig, dagegen sind Phylloscopus collybita, P.
sibilatrix, Musczcapa striata und Hippolais icterina seltener. Am Rande des Waldes,
aber auch in Weidendickichten in dessen Néhe der Sprosser schon' briitet, ist Sylvia
. nisoria Uberall recht hiufig; im demselben Biotop kommen auch Sylvia communis,
Locustella fluviatilis und  Lanius collurio. vor. :
. Zur Erginzung eine Liste von anderen im Auwald bei Tiszatelek (Keterkoz)'
nistenden Arten: Anas platyrhyncha, Milous .migrans, Falco tinnuncilus, Perdix
. perdix, Phasianus colchicus, Actitis hypoleucos (‘7) (wurde oft in der Brutzeit beobach-
tet), Columba palumbus, Streptopelia turtur, S. decaocto (wurde auch fern von men-
schlichen Siedlungen briitend gefunden), - Cuculus'. canorus, Asio otus, Coracias
garrulus, . Upupa epops, Jynx torquilla, Picus viridis, Picus canus, Dendrocopos major,
Riparia riparia (kleine Kolonie am Theiss-Ufer), Corvus cornix, Garrulus glandarius,
Parus major, P. coeruleus, Aegithalos caudatus, Remiz pendulinus, Phoenicurus phoe-
nicurus, Acrocephalus arundmaceus Phylloscopus -trochilus (7 (noch Durchziigler?),
Anthus trivialis, Sturnus vulgaris, Passer montanus, Chloris chloris, Carduelis carduelis
(im Nihe menschllcher Siedlungen), Fringilla coelebs, Emberiza citrinella.
Folgende Arten wurden ausser dem Damm gefunden, oder sie wurden nur zu-
- fallig im Gebiet beobachtet: Ardea cinerea, Egretta garzetta, Nycticorax nycticorax,
Botaurus stellaris, Ciconia ciconia, Pernis apivorus, Buteo buteo, Falco subbuteo,

“ Vanellus vanellus, Tringa nebularia, Larus ridibundus, Caprimulgus europaeus, Alcedo‘

atthis, Merops apiaster, Galerida cristata, Alauda arvensis, Hirundo rustica, Delichon

urbica, Corvus frugilegus, Coloeus monedula, Pica pica, Saxicola rubetra, Acrocep-

halus palustris, Muscicapa hypoleuca, Muscicapa - albicollis, -Motacilla alba, Lanius
minor,” Passer domesticus, Coccothraustes coccothraustes, Emberiza calandra.
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. NEUERE BEITRAGE ZUR KENNTNIS
DER GROSS-SCHMETTERLINGE DES THEISS-TALES,
MIT BESONDERER RUCKSICHT AUF DIE UMGEBUNG
VON TISZAFURED

A. UHERKOVICH

Gymnasium, Sellye
(Eingegangen am 31. Dezember 1970)

Ich habe im Jahr 1964 begonnen, die Tagfalter des Theif3-Tales zu untersuchen.
Im Laufe dieser Untersuchungen habe-ich 76 Tagfalterarten nachgewiesen. Die
Ergebnisse meiner Untersuchungen wurden friher verdffentlicht '(UHERKOVICH
1967, 1968). Die Forschung nach den weiteren Mltglledern der Grof3-Schmetter-
lings-Fauna war ein ebenso vernachlissigtes Gebiet wie.die Erkenntnis der Tagfal-
ter. Obwohl KovAcs (1953, 1956) und ZiLAHI—SEBEss (1961) auch groBie Nachfalter
* verdffentlichen — hauptsachllch -aus dem Raum von Szeged, Szikra, Tiszaderzs,
Tlszacsege und Tiszaluc —, ist die Anzahl der von ihnen mitgeteilten Angaben viel zu
klein im Verglelch mlt der GrobBe des Gebiets.

- Ich habe meine Forschungen in Hinsicht der ubrlgen GroBschmetterhnge
(Heterocera) schon in 1964 begonnen. Die Zahl der Angaben aus den Jahren zwischen
1964 und 1968 ist klein, sie stammen groBtentells aus 1969 und 1970, als isch in der
Umgebung von Tiszafiired und Szeged eine groBere Sammlung durchgefiihrt hatte.
Ich erhielt einige neuere Angaben auch iiber andere Fundstellen, die ich friiher be-
sucht hatte (UHERKOVICH 1968). Ich habe bisher nicht einmal die Tagfalter der Um-
gebung von Tiszafiired und Algyd mitgeteilt, so habe ich auch diese Fundortangaben
in meine Abhandlung aufgenommen um die Angaben meiner — auf das Gebiet
beziiglichen — Publikation so vollstindig wie moglich zu ergénzen. .

Neue Fundortangaben

Der groBere Teil des Stoffes stammt von der Umgebung von' Tiszafiired. Von
dieser. Stelle habe ich frither keine Angaben mitgeteilt. Ich habe hier bei 3. Gelegen-
heiten, in drei verschiedenen Jahreszeiten gesammelt. Bei Tagessammlungen habe
ich die frither geeignet erwiesene Methode der. Zdhlung der Individuen angewandt
(UHERKOVICH 1972). Meine Nachsammlungen habe ich mit einer 125 Watt Queck-
silberdampflampe aus gefuhrt und die Lampe auf dxe Krone des Schutzdamms auf-
© gestellt.

' In der Umgebung von Szeged habe ich fiir dne Sammlung der Nacht- GroB-
schmetterlmge gleichfalls eine Quecksilberdampflampe angewandt. Ich habe férner

auch die in die Stadt einfliegenden und sich auf die Stadtlampen normalen Lichtes .

setzenden Makrolepldopteren gesammelt. PR E R R
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Die anderen Beitrige stammen aus Tagessammlungen. Einige Angaben habe ich
von anderen Sammlern erhalten, bzw. sind sie ein Ergebnis gemeinsammer Samm-
lungen. Diese habe ich bei den einzelnen Fundorts beitrdgen vermerkt: (G.) DANIEL
GAL, (U—V.) Axos UHERKOVICH—LASZLO VARJAS, (V.) LASZLG VARJAS.

Bei der Aufzihlung habe ich der Familien-Reihenfolge von GozMANY (1965)
gefolgt. Weil iiber die Unterartsverhiltnisse der mitgeteilten Arten nur noch sehr
- wenige Publikationen erschienen sind, unterlasse ich eine bis zur Unterart ausge-
fiihrte eingehende Darlegung.

Aufzihlung der gesammelten Arten:

Cossus cossus L. — Szeged, Theiflufer, 20. VII. 1969.

" Zeuzera pyrina L. — Szeged, 17. VIL. 1969; Szeged, TheiBufer, 20. VIL. 1969; Tlsza-
fiired, 9., 11. VIIL. 1969; Dombrad, 21. VIL 1965.

Zygaena ﬁlipendulz_ze L — Tiszafﬁred, I1. VIIL. 1969; Dombrad, 18. VII.. 1965.

- Synanthedon tipuliformis CL. — Szeged, 31. V. 1964, 14. V. 1966. '

Aegeria apiformis CL. — Szeged, V. 1967. (V.)

Canephora unicolor HUrN. — Szeged-Rékus, 30. V. 1965.

Sterrha aversata L. — Szeged, 7. VIIL. 1970.

S. rufaria HUFN. — Szeged, TheiBufer, 20. VII. 1969; Tiszafiired, 12. VL. 1968.

S. muricata HUFN. — Tiszafiired, 9., 11. VIIL. 1969.

S. degeneraria HeN. — Tiszaftired, 11. VIII. 1969.

S. serpentata HUFN. — Tiszaftired, 11. VIII. 19695.

Scopula incanata L. — Szikra, Téserd6, 8. VIIL. 1967. (U. —V)

S. rubiginata HUFN. — Tiszafiired, 9., 11. VIIL. 1969.

S. corrivalaria KRESTSCHM. — Tlszafured, 9. VIII. 1969.

S. immutata L. — Tiszafired, 9., 11. VIII. 1969.

CalothysamsamataL — Szeged, 1965—1968; Szikra, T6serdd, 8. VIIL 1967. (U.—V.)

- Tiszaug, 8. VIII. 1967; Tlszafured 9, ll VIIL 1969; Dombrad, 12. VIIL 1967; -
Tuzsér, 11. VIIL. 1967. .

Lythria purpurata L. — Szeged, TheiBufer, 24. VI. 1966.

L. purpuraria L. — Szeged, TheiBufer, 20. VII. 1969; Szeged- Rokus 6. IV. 1965;
Ujszeged, 7. IV. 1965; Szikra, Téserdd, 8. VIIL 1967 Dombrad, 12. VIIL 1967
‘Tuzsér, 11. VIIL 1967 .

Minoa murinata SCop. — Szikra, Toserdo 15. V. 1966. (U.—V.)

Lithostege asinata HUFN. — Szikra, Téserd6, 15. V. 1966. (U.—V.)

Mysticoptera sexalata Retz. — Tiszafired, 11. VIIL 1969.

Nycterosea obstipata F. — Szeged, 7. VIIL 1970.

Xanthorrhoe ferrugata L. ——Tlszafured 9., 11. VIIL. 1969. 3. V. 1970 Dombrad, 12.
VIII. 1967.

X. fluctuata L. — Szeged, Vlll 1967; Tiszafiied, 2., 3. V. 1970

Euphya bilineata L. — Szikra, Toseldo 8. VIIL 1967 (U—V)

Mesoleuca albicillata 1.. — Szeged, 16. V. 1966, Tiszafiired, 11. VIII. 1969.

Epirrhoe alternata MULL. — Tiszafired, 9., 11. VIIL 1969, 3. V. 1970. .

Pelurga comitata L. — Szeged, 15. VIIL 1966; Tiszafiired, 9., 11. VIII. 1969; Domb-
rad, 7., 8. VIIIL. 1966.

Cataclysme riguata HBN. — Szikra, Téserdd, 15. V. 1966. (U. —V)

Eupothecia assimilata DBL. — Dombrad, 8.-VIIL 1966.

E. denotata HeN. — Tiszafiired, 9. VIII. 1969.

E. subnotata Hen. — Tiszafired, 11. VIIL. 1969; Dombrad, 6., 7. VIII. 1966.

E. tripunctaria HS. — Tiszafired, 11. VIIL. 1969.
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E. linariata F. — Tiszafiired, 11. VIII. 1969.

Anticollix sparsata TR. — Tiszafiired, 11. VIII. 1969.

Chlorissa viridata L. — Szeged, TheiBufer, 20. VII. 1969; Tlszafured 11. VIIL. 1969.
Euchloris smargdaria F. — Tiszafiired, 11. VIIL. 1969.

Cabera exanthemata Scop. — Tuzsér, 11. VIIL 1967.

Ennomos autumnaria WERNB. — Tiszafiired, 11. VIIL 1969.

Angerona prunaria L. — Tiszafiired, 9., 11. VIIL 1969.

Lomaspilis marginata L. — Tiszafiired, 9., 11. VIII. 1969.

Epione repandaria HUFN. — Tiszafiired, 9 VIIL 1969.

Therapis flavicaria SCHIFF. — Szikra, T6serdd, 15. V. 1966. (U. ——V) :
Pseudopanthera macularia L. — 821kra Téserds, 15. V. 1966. (U.—V.) :
Eilicrinia cordiaria HBN. —Szeged Thelﬁufer 20. VIL. 1969; Tiszafiired, 11. VIII
© 1969.

Macaria alternaria HBN - Szeged 6., 15., 18 VIII. 1967; Tiszafiired, 9., 11. VII[.'
1969. -

Chiasmia clathrata L. — Szeged 18 VIIL 1967 Szeged TheiBufer; 20. VIL 1969;
" Szikra, T8serd8, 15. V. 1966. (U.—V.); Tlszafured 9., 1. VIIL 1969 Dombrad
13. VIIL. 1967.

Ch. glurearia BRABM. — Szeged, VIIL. 1967.

Narraga tessularia METzN, — Tiszafiired, 9., 11. VIIL 1969. ‘

Tephrina arenacearia SCHIFF. — Szeged, 17. VIL 1969; Szeged Thelﬁufer 20. VIIL.

1969; Tiszaflired, 9., 11. VIII. 1969. . - ) i

Lycia hirtaria CL. —Tlszafured 2. V. 1970.

. Ectropis bistortata GOEZE—Tlszafured 2. V. 1970.

Ascotis selenaria SCHIFF. — Szeged ThexBufer 20. VII 1969 Tlszafured 9,

' VIII. 1969. :

_Serraca punctinalis Scop. — Tiszafiired, 9., VIII 1969 -

Ematurga atomaria L. — Szikra, Téserdd,. 15 V. 1966 (U.—V.); Tlszaug, 8. VIIL - '

1967; Tiszafiired, 3 V. 1970; Dombrad, 28. VII. 1965; Tuzsér, 11 VIIL. 1967. E

‘Euxoa aquilina SchiFr, — Szeged, TheiBufer, 20. VII. 1969.

‘Agrotis segetum SCHIFF. — Szeged, 8. VIIIL. 1968, 7. VIIL 1970 Szeged, Thelﬁufer
©20. VII. 1969; Tiszafiired, 9., 11. VIII. 1969; Dombrad, 13. VIIL 1967.

AA exclamationis L. — Szeged, 7. VIII. 1970; Szeged TheiBufer, 20. VII. 1969 Tlsza- )
fiired, 9., 11. VIIL 1969; Dombrad, 12. VIII. 1967. : '

A. ipsilon HUFN. — Szeged, 8. VIIL 1968; 7. VIII. 1970.
. Ochropleura plecta L — Szeged, Thelﬁufer 20. VII 1969 Tiszafiired, 9 . VIIL
1969. :

Ti rzphaena pronuba L. — Tiszafiired, 9., 11. VIII. 1969

T. janthina ScHiFr. — Tiszafiired, 11 VIII 1969 -

Peridroma saucia HBN — Szeged, 8 VIII 1968; Szeged Theiffufer, 20. VII 1969.

Amathes c-nigrum L. — Szeged, 6. VIIL. 1967; Szeged, TheiBufer, 20. VIL. 1969;
Szikra, Tdserdd, 8. VIIL. 1967. (U.—V.); Tlszafured 9., 11. VIIL 1969; Géava,
12. VIIIL. 1967. -

Discestra trifolii ROTT. — Szeged 6. VIII. "1967; Szeged Thelﬁufer 20. VIIL. 1969
Tiszafiired, p., 11. VIII. 1969. _ .

D. dianthii TauscH. — Tiszafiired, 9. VIII. 1969.

Hyssia gozmanyi Kov. — Tiszafiired, 9. VIIL. 1969. . ' ’

Mamestra brassicae L. — Szeged, 6. VIII. 1967; Szeged TheiBufer, 20. VIL. 1969;
Tlszafured 9., 11. VIII. 1969. :
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M. oleracea 1.. — Szeged, 18. VIIIL. 1967 7. VIIL 1970 Szeged, TheiBufer, 20. VIL
. 1969; Tiszafiired, 9., 11. VITL. 1969.

M. suasa SCHIFF:. —Szeged 13. VIIL. 1966; Tlszafured 9. VIII. 1969

Hadena cucubali Scuirr. — Tiszafiired, 11. VIII 1969.

H. lepida Esp. — Tiszafiired, 11. VIIL. 1969. -

H. bicruris HUFN. — Szeged, 12. V. 1966.

H. luteago ScHiFF. — Szeged, TheiBufer, 20. VII. 1969; Tlszafured 9. VIII. 1966.
Mythimna turca L. — Tiszafiired, 9., 11. VIII. 1969.

M. ferrago F. — Szeged, 18. VIIL 1967 Tiszafiired, 11. VIIL ]969

‘M. albipuncta F. — Szeged, 1965—1968.

M. vitellina HaN. — Szeged, 14. VIIL 1966; Tiszafiired, 9., 11. VIIL. 1969.

M. pallens L. — Tiszafiired, 9., 11. VIIL 1969. s

M. obsoleta HN. — Szeged, 6. VIII. 1965; Tlszafured 9., 11. VIIL 1969.
“Xylomiges conspicillaris L. — Tiszafiired, 3. V. 1970.

-Orthosia incerta HUFN. — Tiszafiired, 3. V. 1970.

- Cucullia umbratica L~ — Tiszafiired, 9., 11. VIIL. 1969..
Pyrois tragopogonis CL. — Tiszafiired, 9 VII. 1969.
Dypterygia scabriuscula L. — Tiszafiired, 9., 11. VIII. 1969.
Euplexia lucipara 1.. — Tiszafiired, 9 VIIL 1969 '
Oligia strigilis L."— Tiszafiired, 9., 11. VIII. 1969.
‘Trachea atriplicis L. — Tlszafured 9., 11. VIII. 1969:
Telesilla amethystina HBN. — Szeged, TheiBufer, 20 VIL. 1969.
Athetis palustris HBN. — Tiszafiired, 9., 11. VIII. 1969.
Charanyca trigrammica L. — Szeged, V 1966.
_ Cosmia trapezina L. — Szeged, TheiBufer, 20. VII. 1969
Caradrina morpheus HUFN. — Tiszafiired, 9., 11. VIII. 1969
: Archanara sparganii Esp. -— Tiszafiired, 9. VIII 1969.
_ Hapalotis venustula HN. — Tiszafiired; 9. VIIL 1969..
. Heliothis maritima GrasL. — Szeged, 20 VII. 1969; Tlszafured 9 VIIL 1969
H. viriplaca HUuFN. — Szikra, T8serdd, 8. VIII. 1967.. (U.— V)
Pyrrhia umbra HUFN. — Tiszafiired, 9., 11."VIIL. 1969. :
- Axylia putris L. — Szeged, 17. VIIL 1966 Szeged, TheiBufer, 20. VII 1969 Tlsza-
fired, 9., 11. VIII. 1969.
" Unca olivana SCHIFF. —Sznkra Toserdo 15. V. 1966. (U. —V) Szeged, ThelBufer
- 20. VIL 1969; Tiszafiired, 9., 11. VIII. 1969.
U. candidula SCHIFF. — Szeged, The]Bufer 20.-VII. 1969; Tiszafiired, 9. VIII 1969
Emmelia trabealis Scop. — Szeged, 5. VIIL 1967; Szeged TheiBufer, 20. VII. 1969;
Smkra Toserdd, 8. VIII 1967. (U.—V); Tlszaug, 8. VIII. 1967; Dombrad, .13.
' VII. 1967.
- Trache lucida HUFN. —Szeged VIII. 1967 Dombrad, 21..VIL. 1965.
Earias chlorana 1. — Szeged, Theifufer, 20 VII. 1969; Tiszafiired, 9 VIII 1969
Autographa confusa STEPH — Szeged, 13 VIII 1966; Szeged, Theilufer, 20 VII
1969 Tiszafiired, 11 VIII 1969; Tuzsér, 11. VIII 1967
A gamma L. — Szeged, 15. V. 1966; Szeged, TheiBufer, 20. VII. 1969; Szikra, Tds-
erdd, 8. VIII. 1967. (U.—V.); Tlszaug,8 “VIII. 1967; Tiszavasvari, 20. VI[ 1964. (G.);
Tiszafiired, 9., 11. VIIL. 1969; Dombrad, 13. VIII. 1967; Tuzsér, 11. VIII. 1967.
‘Plusia chrysitis L. —Szeged 13. VIII 1966;-Szeged, Thelaufer 20. VII. 1969; Tisza-
fiired, 9., 11. VIIL 1969; Tuzsér, 11."VHI. 1967.-
Abrostola tnplasza L. — Szeged, TheiBufer, 20. VIL. 1969 -Tiszafiired, 9., 11. VIII
' 1969 Dombrad, 7 VIIIL. 1966. .
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Catocala nupta L. — Tiszaflired, 11. VIII. 1969.

C. elocata Esp. — Szeged, VIIL 1966. -

Ophiusa algira L. — Szeged, 5. VIII. 1966; 8. VIII 1968

Ectypa glyphica L. — Szikra, Téserdd, 8. VIII 1967. (U.—V.); Tlszafured 11. VIII
1969, 3. V. 1970; Tuzsér, 11. VIIIL. 1967. :

Lygephila pastinum TR — Tiszafiired, 9. VIIL. 1969.

 Acontia luctuosa ScuiFr. — Szeged, TheiBufer, 20. VII. 1969 Szikra, T@serds, 8.
VIIL 1967; (U.—V.); Tiszaug, 8. VIIL. 1967; Tiszafiired, 9 V[[I 1969.

Rivula sertceahs Scop. — Tiszafiired, 11. VIIL 1969

Simplicia rectalis Ev. — Szeged, Thelﬁufer 20. VII. 1969

Zanclognatha tarsicrinalis KNocH — Tiszafiired, 9 VIII 1969

Z grisealis ScHiFF — Tiszaflired, 9, 11 VIII 1969

Trisateles emortualis SCHIFF. —Tlszafured 9. VIII. 1969. .

Lymantria dispar L. — Szikra, T8serdd, 8. VIIL 1967. (U. —V) Tlszafured 9. VII[‘
1969 ; Tuzsér, 11. VIIL 1967.

Euproctis chrysorrhoea L. — Szeged, TheiBufer, 20. VII. 1969.
Snlpnotta salicis L. — Tiszafiired, 9., 11..VIIL 1969; Dombrad 12 VIII. 1967 Tu-
zsér, 11. VIIL 1967.°
Pelosia muscerda HUFN. — Tiszafiired, 9., 11. VIIL. 1969.
-Phragmatobia fuliginosa L. — Szeged 8 VII. 1968; Szeged, TheiBufer, 20. VIL
" 1969; Tiszafiired, 9., 11 VIIL. 1969; Dombrad 21 VII. 1965; Tuzser 11. VIIL
: 1967. . =
Spilosoma menthastrl Esp. —Szeged 9 V 1966, 5. VIIL 1967 Szeged TheIBufer
_ 20. VIL 1969; Tiszafiired, 9., 1. VIIL 1969.
. Spilarctia lutea HUFN —Tnszafured 9., I1. VIII. 1969. ’
Hyphantria cunea DRURY ~—Tlszavasvar1 20. VIL. 1964. (G); Szeged 19. VI 1966;
Tiszafiired, 11. VIII. 1969, 3. V. 1970. '
Arctia caja L. — Szeged, 5. VIII. 1966; Dombrad, 11. VlII 1967.
Cerura bifida HBN. — Szeged, 9. V. 1966; Tiszafiired, 9., 11. VIIL 1969
C. furcula CL. — Tiszafiired, 3. V. 1970. :
Gluphisia crenata Esp, — Dombrad, 24. VII. 1965." :
Notodonta ziczac L. — Szikra, Téserdd, 8: VIII. 1967 (larvae, U —V.); Tlszafured
9. VIII. 1969. : '
. N. phoebe SieB. — Szeged, TheiBufer, 20. VII 1969.-
Pheosia tremula CL. — Tiszafiired, 9. VIII. 1969.
Spatalia argentina SCHIFF. — Szeged, TheiBufer, 20. VIIL. 1969.
Pygaera anachoreta F. — Tiszafiired, 3. V. 1970.-
Habrosyne pyritoides HUFN. — Tiszafiired, 9, 11. VIIL 1969
Thyatira batis L. — Tiszaflired, 9., 11. VIIL 1969. ‘ ‘
Tethea or F. — Szeged, TheiBufer, 20. VII. 1969; Tiszafliired, 9., 11. VIII. 1969.
T. ocularis L. — Szeged, TheiBufer, 20. VII. 1969; Tiszafiired, 9., 11. VIIL. 1969.
Saturnia pyri SCHIFF. —.Szeged, V. 1966; Tlszavasvarl 14. V. 1964 (G)
" Acherontia atropos L. — Szeged 21. IX. 1964. .
Herse convolvuli L. — Tiszafiired 11. VIIL 1969 :
Amorpha populi L..— Tiszafiired, 9. VIII. 1969; Tiszavasvari, 20. VII. 1964 (G)
Celerio euphorbige L. — Sznkra Toserdo 13. IX 1965 (larvae) Tiszafiired, 9.,
- VIIIL. 1969. o

Mimas tiliae L. —szzafured 9., 11. VIIL 1969
Macroglossum stellatarum L. — Szeged, 20. V. 1966 Dombrad 13. VIII 1967;
Tuzser 11. VIlI 1967 :
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Pergesa elpenor L. — Tiszafiired, 9., 11. VIII. 1969.

P. porcellus L. — Tiszafiired, 9., 11. VIIIL. 1969.

Gastropacha populifolia Esp. — Tiszafiired, 9., 11. VIII. 1969.

G. quercifolia L. — Tiszafiired, 9. VIII. 1969.

Odenestis pruni L. — Tiszafiired, 11. VIII. 1969.

Thymelicus lineola O. — Tiszafiired, 12. VI. 1968.

Ochlodes venata faunus TrTI. — Algy6, 13. VIII. 1968; Tiszafiired 12. VI. 1968,
10. VIII. 1969.

Carcharodus alceae Esp. — Algyo 13. VIIIL. 1968; Tiszafiired, 10., 11. VIIL. 1969.

Erynnis tages L. — Tiszafiired, 10. VIII. 1969, 3. V 1970. : . _

Pyrgus malvae L. — Tiszafiired, 11. VIII. 1969, 3. V. 1970.

Leptidea sinapis L. — Tiszaflired, 12. VI. 1968, 11. VIIL. 1969.

Gonopteryx rhamni L. — Tiszafiired, 3. V. 1970.

Colias croceus FOURC. — Algyd, 13. VIII. 1968.

C. hyale L. — ALGY®, 13. VIII. 1968; Tiszafiired, 3. V. 1970.

- Antocharis cardamines L. — Tiszafiired, 3. V.-1970.

Pontia daplidice L. — Algyd, 13. VIIL. 1968; Tiszafiired, 12. VL. 1968, 10. VIII. 1969,

Pieria brassicae L. — Tiszafiired, 10., 11. VIII 1969. - =

P. rapae L. — Algy6, 13. VII. 1968 ; Tiszafiired, 12 VI. 1968, 10.; 11. VIIL. 1969, 3.
V. 1970. :

P. napi L. — Algyé, 13. VIIL 1968 Tiszafiired, 12. VI. 1968, 10 11. VIII 1969 3.V.
1970. :

Papilio machaon L. — Algyd, 13. VIIL. 1968 ; Tiszafiired, 11. VIII. 1969.

_ Thersamonia thersamon Esp. — Algyé, 13. VIII "1968.

Th. dispar rutilus WRBG. — Algyd, ]3 VIII. 1968 ; Tiszafiired, 12. VI 1968 11..VIIL
1969. :

Loweia tityrus PODA—Tlszafured 12 VI. 1968, 3 V. 1970.

Lycaena phlaeas 1.. — Tiszaflired, 12. VI. 1968, 3. V. 1970.

Thecla betulae L. — Tiszafiired, 11. VIIIL. 1969. .

FEveres argzades PaLL. — Algy6, 13. VIIIL 1968; Tiszafiired, 12 VL 1968 10
VIIIL 1969, 3. V. 1970.

Celastrina argzo[usL ———Algyo, 13. VIIL 1968 Tiszafiired, 12. VI. 1968, 10. VIII.
1969.

Glaucopsyche alexis Popa — Tiszafiired, 12. VI. 1968.

Plebejus argus aegon ScHIFF. — Tiszafiired, 10., 11. VIIL. 1969.

Polyommatus icarus ROTT — Algy8, 13. VIIL. 1968; Tiszafiired, 12. VI. 1968, 10., .
11. VIIL 1969.

Lysandra bellargus Ro1T. — Algyo 13. VIII. 1968.

Issoria lathonia L. — Tiszafiired, 12. VI. 1968, 3. V. 1970.

Clossiana dia L. — Tiszaflired, 12. VI. 1968, 10., 11. VIII. 1969, 3. V. 1970

Melitaea phoebe SCHIFF. — Tiszafiired,; 11. VIII 1969.

Araschnia levana L. — Tiszafiired, 12. VI. 1968.

Polygonia c-album L. — Tiszaflred, 12. VI. 1968, 10. VIII. 1970.

Nymphalis io L. — Tiszafiired, 12. VI. 1968.

Vanessa atalanta L. — Tiszafiired, 12. VI. 1968, 10. VIIIL. 1969 3. V. 1970.

V. cardui L. — Tiszafiired, 12. VI 1968, 11 VIIL 1969, 3. V. 1970.

Apatura ilia SCHIFF. —'Algyo 13. VIII. 1968; Tiszafiired, 12. VI. 1968.

Coenonympha pamphilus L. — Algyo, 13. VIII 1968 Tlszafured 12, VI. 1968,
10., 11. VIII. 1969. _

Mamola Jjanira L. — Algy6, 12. VI. 1968; Tiszafiired, 12. VI. 1968, 10., 11. VIII. 1969.
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- Okologische und zonologische Analyse -
der Grol}-Schmetterlmge der Umgebung von Tiszafiired

Tagfalter (D1urna)

. Die Anzahl der nachgew1esenen Arten ist 35. Die fur das Inundationsgebiet

(Wellenraum innerhalb der Schutzdamme) charakteristische Art ist die Theistalform.
der Apatura ilia SCHIFF. von zweien Generationen und die Thekla betulae L. Die
Vorige ist charakteristisch fiir die heimischen FluBtiler, die Letzteren'in der unga-
rischen Tiefebene hauptsachhch fir die Auewilder des Uberschwemmungsgebiets,
anderswo kommen sie nur selten vor. Die zwei charakteristischen Arten des Schutz-
dammes sind ‘die Clossiana dia L. und Glaucopsyche alexis PoDA. Die Letztere ist
auf der Ungarischen Tiefebene selten, lings der Theif3 kommt 51e stel]enwelse vor~
(UHERKOVICH 1967, 1968).

Im Frithling dominieren an den Schutzddmmen die aligemein verbreiteten mit
keinem bestimmten Biotop verbundenen Arten (UHERKOVICH 1971). Am 3. Mai.
1970 habe ich zwei Aufnahmen ausgefiihrt um die relativen Dominanzwerte festzuset--
zen: : o T

1. Tiszadrvény (FluBkilometer 426—428) ° |
o . | o -

Erynnis tages. R 28,6 .- Antocharis cardamines VA
Clossiana dia - - 23,8 - Issoria lathonia - . 4.8
Pieris rapae - - 16,6 weitere vier Arten - 9.6
- Pieris napi - - . 9,5 R ‘

2. waschen Tiszafiired und Tlszaorveny (zw1schen den FluBkllometern
436—439), in einer ein wenig ndsseren Stélle von lippigerer Vegetation. habe ich die
folgende Dommanzrelhenfolge festgestellt:

%. g

Loweia tityrus ' 40,6 Lycaena phlaeas ‘8,1
Pieris rapae . 243 Clossiana dia - , 54
Erynnis. tages 10,6 .~ weitere finf Arten 1L

- . Am 12. Juni 1968 habe ich die Hauﬁgkeltswerte der Tagfalter des Schutzdamms.
in einer ungefihr drei Km Strecke nérdlich von Tlszafured untersucht: :

% - - %

Pieris rapae " 30,4 " Pieris napi 3,2 7
Coenonympha pamphilus 26,4 " Loweia tityrus 3,2
Pontia daplidice 11,2 Glaucopsyche alexis ‘ 24
Polyommatus icarus 4_,8' - . Clossiana dia 2,4
Issoria lathonia , 4,0 * Maniola janira e 24
Everes argiades : 4,0 weitere-finf Arten. 56

" Dem. spateren Zeitpunkt zufolge ist d1e Zahl der Arten hoher. Die charakterls--
tischen Arten dés 2. Aspekts sind noch zu finden (vgl.: Anfang Mai!), aber, diese
werden mit dendurchschnittlich Mitte Mai entschliipfenden Lycaeniden und Saty-
riden ergintz. Dies ist das charakteristische Bild des 3. Aspekts’ (UHERKOVICH 1971).

~ Gleichzeitig habe ich auch in dem zwischen Tiszafiired und Poroszl6 liegenden
sehr breiten Inundationsgebiet quantitave Untersuchungen ausgefithrt. Meine Auf-
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nahmen wurden an den Rédndern und auf den Lichtungen der angelegten Flutgebiets-
wilder erzeugt. Die dominanten Baume des Waldes in meinen Sammelorten waren:
Populus canadensis, Salix alba, S. fragtlts Quercus robur, Fraxinus angustifolia; und
die haufigsten Strducher waren: Amorpha fruticosa, Salix triandra.

Fiir den 3. Aspekt dieser Schmetterlingassoziation ist die Anwesenheit von viel
mehreien silvicolen und meso-hygrophilen Arten charakteristisch; zur selben Zeit ist
die Anzaht der xerophilen und ruderalen Arten sehr niedrig:

. % ; %
Pieris rapae 42,2 - Apatura ilia .30
P. napi . 26,5 " Ochlodes venata ‘ 2,4
Celastrina argiolus 91 ' Vanessa atalanta ' 1,8
Polygonia c-album ' 4,8 weitere acht Arten - 6,6
Maniola janira 3,6 :

Die Sammlung am 10—I1. VIIL. 1969 geschah in der Zeit des 4. (Sommer)
Aspekts. Im Uberschwemmungsgebiet dominierte dann Pieris napi, die Subdomi-
nanten waren Plebejus argus, Polyommatus icarus and Pieris rapae. Dann und dort
“habe ich auch die zwei Thecla betulae L. von Tiszafiired gesammelt am Rande des
Flutgebietspopulation Amorpha fruticosa.

Zur selben Zeit habe ich an den Schutzdammen 19 Arten in den folgenden Quan-
titdten nachgewiesen: . )
% . . : ' ’ %~

Coenonympha pamphilus 27,8 Clossiana dia 4.6
Plebejus argus. - 16,7 Leptidea sinapia 4,6
Pieris napi ’ 13,0 - Everes argiades 4.6

. Pieris rapae o 74 . weitere elf Arten 15,8
Polyommatus icarus - - 55 '

Die ‘Artenzusammensetzung der Tagfalter der Schutzddmme’ erinnert uns an
die Verhiltnisse in der Umgebung von Dombrad und Tiszakarad. Die Pflanzengesell-
schaft ist identisch: die Assoziation Arrhenateretum elatioris, deren Fazies Rumexes.
Der Grund der Ahnlichkeit ist nicht nur die identische Pflanzengesellschaft, sondern
auch die dhnlichen bodenkundlichen Umstdnde (UHERKOVICH 1967).

Die Schmetterlingassoziation des Inundationsgebiets zeigt gewissermassen eine
Mittelstellung zwischen den Schmetterlinggesellschaften der in der- Umgebung von
‘Szeged befindlichen, vollig ungestalteten, angebaut aussehenden. Ufergeldnden und-
denjemgen der in der Umgebung von Dombrad—Tiszakarad befindlichen, verhilt-
nismissig weniger umgestalteten Inundationsgeldnden’ lippiger Vegetation.

Nachtfalter (Heterocera)

In 1969 und 1970 habe ich in Tlszafured vier Abende lang mit Hilfe von einer
125 Watt Quecksilberdampflampe Nacht-Grossschmetterlinge gesammelt.

Am 2. und am 3. Mai 1970 habe ich bei sehr ungiinstigem Wetter in der Nihe
des Dammwirterhauses gesammell. Dem in den vorigen Tagen stattgefundenen sehr
starken Kkalten Frontdurchgang, sowie dem Hochwasserstand der Theill zufolge
flogen nur sehr wenige Schmetterlinge auf die Lampe. Wegen der spiten Ankunft des
Frithlings flogen dann noch auch einige Spatwinter-Friihfriihlingsarten (Lyc:a
hirtaria CL., Orthosia incerta HUFN. ), es erschienen schon aber gleichzeitig auch eini-

- ge Fruhlmesarten

Am 9. und am 11. August 1969 habe ich unter giinstigeren Wettersumstanden

bei einem niedrigeren Wasserstand, an derselben Stelle gesammelt. Wihrend. einer

90



insgesamt fiinfundhalbstiindigen Beleuchtung habe ich mehr als 1000 Exemplare
-von 104 Arten eingesammelt: )

Der okologisch-zoogeographischen Analyse gemdB leben auf dem Gebiet
zunichst mehrere Arten von sibirischer und einige von aralo- kaspxscher Verbreitung
 neben den eurydken paldarktischen Arten. Die. Vorigen sind die. Charakterarten des
ostlichen Teils der ungarischen Tiefebene (Theif3-Korosgegend: Tisio- Crlslcum
vgl VARGA 1960, 1964, Kovics 1965, GozMANY 1970). '

- In gréBter Anzahl leben hier — wie auch auf anderen Gebieten — _ die euryoken
und hypereurydken Arten. Die Assoziationen bekommen ein charakteristisches
Geprige von den arundiphilen und hygrophilen Komponenten eurosibirischer Ver-
breitung (Archanara sparganii Esp., Scopula corrivalaria KRETSCHM., bzw.. M. ythimna
obsoleta HeN., Unca olivana SCHIFF Scopula immutata L.). Die Walder des Uber-
schwemmungsgeblets ermdglichen tells das Leben einiger (alnetalen) Moorwald-

Auenwaldarten (z.B. Pelosia muscerda HUFN.), teils auch das Leben mehrerer, an’ '

Pappeln und Weiden lebenden-Arten. Es fehlen aber-auf dem Gebiet die altoherbosen
~ und nemoralen Konponenten: die Lebensmoglichkeiten der Letzteren bestehen nur -
in sehr geringem Mafe auf dem immer wieder unter Wasser geratenen Uberschwem-
mungsgeldnde, es wiirden ihnen iibrigens die klimatischen Umstinde geeignet sein.
Es fehlen gleichfalls auch - die mediterranen-pontomediterranen Arten, was gleich-
zeitig auch ein faunogenetischer Beweis ist: die mediterranen Elemente nehmen in
der Ausbildung der Tisio-Crisicum: Fauna nur in geringem MaBe teil; das Auftreten
der Komponenten von Sodasteppen ist viel bedeutender (Dicestra dtanthn TAUSCH.,
Narraga tessularia METZN.).

. Auf Grund der Zusammenfassung der Sammlungen von-9. und 11. August 1969,
war die Dominanz-Reihenfolge (mit der Anzahl der gesammelten Exemplare in -
Klammern) :

Amathes chigrum ' (579 - " Athetis palu&tris o (17'\:

Axylia putris . (107) . Phragmatobia fuliginosa (16)
Chiasmia clathrata - - (67) Spilarctia lutea - (15)
Ochropleura plecta (58) Mamestra brassicae 15
Habrosyne pyritoides - (38) Tephrina arenacearia : (13)
Narraga tessularia ' (30) . Plusia chrysitis 13)-
Agrotis exclamationis ' (24) ’ ‘Agrotis segetum 13
Mythimna turca (22) : ‘Discestra trifolii : (an
Mamestra oleracea - ' 19 " Unca olivana v o
Ascotis selenaria . (18) - Emmelia trabealis . @n
 Mythimna pallens 17) - Spilosoma menthastri =~ (l 1)

weitere 82 Arten in 1—10 Exemplaren.

, Die Lebensmoglichkeiten der auf dem Inundatlonsgelande — dem Staugebiet

des zukiinftigen Wasserspeichers — lebenden Arten werden mit der Uberschwemmung
natiirlich aufhéren. Nach der Auffiillung des Wasserspeichers, parallel mit dem
Anfang des neuen vegetativ-sukzessiven Prozesses mdgen sich die neuen Schmetter-
lingz&nosen ausgestalten. Die Lebensbedingungen der arundiphilen und hygrophilen
Arten bilden sich' in den zustandegekommenen neuen Rohrichten, bzw. an den
Schutzdimmen neulich ausbilden. In den Schmetterliﬁggesellschaften der Schutz-
diamme werden die mesophllen Arten wahrscheinlich in groBerem Verhiltnis teil-
nehmen. Die Lebensbedingungen der Komponenten von den Sodasteppen dndern
sich mit der Ausbildung des Wasserspeichers nicht, denn sie entwickeln sich auBer- -
halb des Flutgebiets, auf alkalischen Flecken. ’
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Die Grossschmetterlings fauna in der Umgebung von Szeged

Die Tagfalter des Gebiets habe ich schon bearbeitet (UHERKOVICH 1967, 1968).
Zwischen 1964 und 1970 habe ich mehrmals Nacht-GroBschmetterlinge gesammelt.
Die neuen faunistischen Ergebnisse- werden 1m entsprechenden’ Teil meiner Ab-
handlung mitgeteilt. Die zoogeographisch-6kologische Verteilung der GroB-Schmet-
terlinge ist mit derjenigen der Arten von Tiszafiired nicht identisch. Die flr
Moor- und Flutgebietsbiotope: charakteristischen Arten leben auch hier in kleinerer
Zahl (z.B. Telesilla amethystina HBN.), es gibt aber mehrere xerophile und ruderale
Arten. Die mediterranen Wanderarten kommen ebenfalls vor (Ophiusa algira L.,
Nycterosea obstipata F.). In Verbindung mit der Ophiusa algira habe ich eine in-
teressante phinologische Beobachtung angestellt. GozmANY (1970) Meinung nach,
kommt diese Art in unserem Land mit einer Generation, V—VI. Flugzeit vor. In
enem Biotop (Villany-Gebirge) habe ich sie wirklich im Juni gefangen in Szeged-
aber fanden sich alle drei Exemplare von ihnen (alle Weibchen in gutem Zustand)

“in" August (vgl.: ,,Neue Fundortangaben’’). Die Exemplare von Szeged wanderten.
hierher wahrscheinlich nicht von heimischen Vegetationstellen (Siid- Transdanublen)
sondern von siidlicher liegenden Gebieten, wo dié Art eventuell zwei Geschlechts— :
folgen hat.

Ich habe meine Sammlungen in der Umgebung von Szeged anf. dem Stadtge--
biet ausgefiihrt (an Hoflampen normalen Lichts, bzw. an den Lampen der StraBen--
beleuchtung), teils auf dem rechten TheiBufer, auf der Stelle meiner ordentlichen
Tagessammlungen (UHERKOVICH 1968). Am 20. Juli 1969 habe ich mit einer Queck-
silberdampflampe bei FluBkilometer 168 gesammelt. Die Lampe und das Leintuch:
standen auf der Dammkrone, das Licht wurde auf das Inundationsgeldnde gerichtet.
In dieser Stelle werden die unangebauten Gebiete im Flulsaum mit einem abgeschnit-
tenen Salix alba-Wald bedeckt. Zwischen diesem und dem Salicetum triandrae
Weidengebiisch am Ufer gibt es ein Ackerfeld. Im Wald gibt es stellenweise Erd-
gruben, in denen eine Sumpfvegetation gedeiht. Das Wetter war wihrend der Samm--
lung sehr giinstig. Das Ergebnis war: gleichwohl sehr gering: ich habe in zwei Stun-
den nicht mehr als 40 Arten gesammelt.

Die Artenzusammensetzung ist sehr gleichférmig. Es dominieren die euryoken
Kulturtoleranten und kulturfolgenden Arten. AuBerdem leben auf dem Gebiet auch.
einige Laubwaldarten (Cosmia trapezina L., Spatalia argentina SCHIFF.), bzw. Sumpf-
und hygrophile Arten (Telesilla amethystma HeN., Unca olwana ScHIFF.); ferner
mehrere, auf Wiesen allgemein verbreitete Arten.

Die Dommanzrelhenfo]ge der Sammlung vom 20. Juli 1969 war die folgende
(Exemplarzahl in Klammern): .

Discestra trifolii S 18) Phragmatébia fuliginosa - ~(6y

Acontia luctuosa - (13) . Eiliscrinia cordiaria (5
Tephrina arenacearia - (12) Autographa confusa A (5y
Autographa gamma an - Earias chlorana N )
Spilosoma menthastri ) ' - :

weitere 31 Arten in 1—4 Exemplaren. -
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Zusammenfassung

Zwischen 1964 und 1970 habe ich aus dem TheiBtal 152 Heteroceren nachge-
‘wiesen. Die Anzahl der auf diese Arten beziiglichen Fundortangaben iibersteigt
" 250. Ein bedeutender Teil der Fundortangaben ist — mangels bisheriger Forschun-
gen — neu fiir das Gebiet. Ich habe auch die neuen, bisher’ nicht verof’fenthchten
Fundorte von 37 Tagfaltern (Diurna) aufgezihlt. -

' Es wurde festgestellt, daBl die Fauna der GroB- Schmetterlinge von 6kologisch-
zoogeographischem Standpunkt- aus betrachtet abwechslungsreich genug ist. Es
deben auf den Inundatlonsgebleten der TheiB viele hygrophlle und Sumpfarten die
Anzahl der Xerophyten ist — wie es voraussichtlich war — nur gering. In der Aus-
bildung der Fauna nehmen auBer den allgemein verbreiteten palaearktischen (poly- -
centrischen) Arten eher sibirische und einige turanische (aralo-kaspische) Elemente
teil. Die Anzah! der mediterrarien Elemente ist gering, auch diese gedeihen mehr auf
den siidlichen Gebieten, unter der Wirkung des nahen Sandgebiets (Praematricum)

zwischen der Donau und Thei8. Die Umgestaltung des Gebiets zu einem Kultur- - ‘

¥ gebiet befordert die Vermehrung der kulturtoleranten Arten breiter okologlscher
‘Valenz. , , :
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OCCURRENCE OF THE RINGED SNAKE
OF PECULIAR SHAPE AND DESIGNS ALONG
THE UPPER TISZA '

‘M. JANISCH

Veterinary Coliege, Budapesi
(Received 19, January 1971)

On 20 April 1966, I caught a 44 cm long young male ringed snake (Natrix natrix
L.)'at Tiszahat; on the confines of the- v1llage Lonya, ina clearing of a young demdu-
ous forest. .

The shape, colour, and de51gns of that snake are showing a considerable dif-
ference from those of ringed snake individuals living in large numbers in this country
and at Tiszahat, as well. It reminds us somewhat of the common v1per (Vipera berus
L) hvmg similarly in this region.

, Its dark, steel-bluish dorsal side is decorated along the spine w1th a black band

full of windings and turnings, and its side with a black spot series arranged in a

changing order. The throat and the cervical zone are bone-white. The ventralia.and
subcaudalia are dark bluish-black ones and their edge is not decorated with similar
clear inlaid piecés. The ‘abdominal side of this individual does not. show, therefore,”
the “piano- row of keys” design ‘characteristic of a ringed snake The subcaudaha
are black.
Its face nose (nasal, resp. prefrontal area) is strikingly shorter than that of a.
typical ringed snake, the palpebral apertures are larger, too, and its brownish-yellow
" iris is broken through by a round pupil. Its dentition is characteristic of natrix. Fora -

time, I'held the animal captive and fed it with young Ranae esculentae. It ate on 10

September 1966 three, on 30 September three, on 5 October three, young edible frogs

on 7 October and on 23 October one of them, each.

On 13 September 1966 it cast a 58 cm long normal skin and on 3 November a 16 cm one. It
could be ‘established that, in the time of its captivity, its colour and design did not change. After six
" years, moistening a little the skin cast and preserved in a dried state, the zigzagged darkish design

of the dorsal line-came again to sight, at any rate, being of very pale colour
On 7 January 1967, after having hibernated, at a supervision of its container it was found dead.






FROM THE LIFE OF THE ASSOCIATION
TISZA RESEARCH CONFERENCE °72 ‘

o Compiled by.
GY. BODROGKOZY

The Committee of Tisza Research held its Tisza Research Conference for this
year at the headquarters of the Szeged Committee of the Hungarian Academy of
Sciences, on April 22nd 1972. Dr: I. HorvATH, President of the Committee, in his
opening address commemorated the fifteenth anniversery of the Tisza Research,
delivering also a short exposrtlon of the history of these researches that goes back till
the part played by MARSIGLI in the. year 1700. His first comprehensive work was
publishing several.data about the natural history of the Tisza. The organized re-
searches started in 1957, under the guidance of G. KOLOSVARY. At.present, there are
already functioning separete work teams and their actvity takes a more and more .
complicated form. The researches are at present concentrated on two areas: the
- river barrage at Kiskore and the nature conservation area at Martély. The five work
teams consist altogether of thirty-five research workers and. there were published so
far 250 scientific papers and the six volumes of the Tiscia.

After the opening address, the registered and received lectures were dehvered .

ANDO, M

Micromorphological problems of the inundation and flood areas
“of the South Tisza basin (Abstract) ‘ :

The lecture is analysing the development of surface in the South Trsza basin in-
the Holocene, the surface-shaping activity of the river, the accumulation of deposits. .
The Tisza basin is, in fact, the depression hollowed out in the Pleistocene layers

- atthe beginning of the Holocene and filled in by the Tisza gradually until the present

‘day. The Tisza of the Holocene eroded and filled upan area of 5 to 10 km breadth
with its meanders and wandering beds. The Holocene surface formed in this way is,
to be sure, still lower than the adjacent area that consists of Pleistocene layers. In
some places, this difference in altitude can hardly be noticed; in other places, howev-
er, it brought about a one-two m bench. The Pleistocene layers were removed here
by the Holocene erosion about 15 m-deep. :

. In the surface face of the river basin mainly the geomorpho]oglcal formations
from before the anti-inundation work are dominant. These form-combinations are
bearing the marks of the erosive and accumulative activity of the river: Owing to the .
Tisza-regulation, as a result of the large-scale accumulation — particularly in the
inundation area — the single morphological formations have undergone a transfor-
mation, during their silting up some so-called secondary microformations were
* formed in their place. These recent formations, that are nothing else but the deposits
of the flooding river overflowing into the inundation-area, may take various forms.
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In developing these formations a considerable part may be played by the density of
the vegetation covering the surface, the stand of plants, the extent and earlier relief
of the inundation area, the hydrodynamical mechanism of the river water, etc.

Summing up, there have been formed, owing to the recent development of sur-
face; so-called overflown areas, manifested-universally in the aggradation ofthe whole-
inundation area. For the time being, as a result of the sediment-laying work, the
environment in the inundation area is situated two to three m higher than the pro-
tected flood plain environment.

Contributions to the discussion:

MARIAN, M.: He calls the attention to that the papers published in the ,,Tiscia” will be available, in
: the future, in Hungarian language, as well, in the library of the Committee of Tisza Research.
He is proposing to place there a copy of M. ANDO’s lecture already now for making it easy of
access.
BoproGKOzZY, GY.: He establishes that the results of the lecture delivered are supplying a gr_eat
want in the field of the Tisza Research, rendering help to the investigations in hydrobiology,
zoology, and botany. It would be desirable that the colleagues do really use it.

HAMAR, J.:

The Zooflagellates of the Middle Tisza Reglon
(In the press, to be published in the “Tiscia”, Vol. 1973).

Contributions to the discussion:

GAL, D.: Pathogenic-Protozoa have been found by him; too, in refuse waters. These have got into
. the river mainly with faecal matters (e.g., Enramoeba coli). The Trichomonas has got into the
refuse water similarly by urine. To be sure, it could not be proved to be present in the Tlsza
only in the refuse water.

HorvATH, I.: He regards as a merit of the lecturer to have investigated just this group that can only

be studied with difficulty but by means of which we may obtain a more complete picture about
the natural history of the Tisza.

Lecturer’s answer: He has found the Trichomonas in the sullage-pipe of a pig-farm. He hasn’t
any data, if this species occurred in the vagina of sow. In the Tisza, on the other hand, he has.
found Zooflagellates in every sample, only in lower species and individual number. The pollu-
tion is marked very well in spots. They occur mainly in the waste-waters of sugar-works and.
paper-mills in higher 1nd1v1dual number. In the backwaters mainly the periphyta are of non-
planktonic character.

FERENCZ ‘MAGDOLNA and CSOK\IYA MARIA:

Comparatlve zoobenthos 1nvest1gat10ns in. the Tlsza and Maros.
(Published in the “Tiscia”, Vol. 1972) '

Contributions to the dlscussmn

HAMAR, J.: He asks if mollusc species were found by the lecturers in the refuse waters.

MARIAN, M.: He is sétting high value on the statements in connection with the migration of Palin-
genia and asks if the samples are from the inrush of sewage -water or from the refuse water
itself.

BoproGKkOzY, GY.: The material of the lecture is meaning a powerful help for recognizing the food-
chain, resp. the biorhythm of the rivers while endeavouring to give an answer to several ,,why”-s.
He is emphasizing that the graphs applied have rendered a service for making ‘the material
easier to survey. He regards as interesting that the fluctuation of water level is so 1mportant

The lecturers were giving answers to the questions.

HARKA, A.:

Data to the stock of fish of the Tisza-reaches at Tlszafured
(Publlshed in the “Tiscia”, Vol. 1972)
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Contributions to the discussion:

HAMAR, J.: Whether or not it is to be supposed that the Ctenopharyngodon idella in the river- basm
pullulates in the future as the species cannot be given access to the river.

BERETZK, P.:-He asks if there are any regular fish-introduction and angling in those reaches.

BoDrROGKOZY, GY.: He asks if the quantitative changes can be evaluated with suitable reliability
and for how long a period these statements are valid.

SziTo, A.: The 1mportance of ichthyology for science and people’s economy is incontestable. But the
stock of fish gives a reliable picture only after the lapse of some years. Particularly the problems
connected with the fish migration are unsolved. The fact is that the fish population continuously
shrink, nevertheless there are not any new fish introductions. It would be desirable to change

this wrong outlook as soon as possible. The scientific research must get a decisive part in mak-
ing a decision on the degree of fishing and fish introduction. The natural conditions of the muf-
tiplication of the fish species amur are not given in Hungary, as yet.

Lecturer’s answer: He has used for-his investigations the data about netting and sport-angling,
as well. At present, in the river, a tendency of the-multiplication of the less valuable fish species
is general. The decrease of spawnmg-grounds results generally in the numerical reduction of
fish masses. The more and more increasing water pollutlon is a harmful factor, as well. In the

. new reservoir to be formed, the decrease of some species and the multlpllcatxon of others
may be expected. The reservation of the blologlcal equilibrium at the various interventions is,
‘thérefore, to be taken into consideration in an increased degree:

ToTH, L.:
Fish- stock investigations in the backwater at Tlszafured
(Published in the “Tiscia”, Vol. 1972)

Contributions to the discussion:

HAMAR, J.: He asks if there is a difference between the backwaters of different limnologic propetties
and the fish species; if there is a fish introduction, apart from the backwater at Tiszafiired, into
‘other backwaters, as well, resp. if there get fish there from the Tisza.

. MaRIAN, M.: The work of lchthyologlsts is supplymg a great want, their responsability is great,
first of all the research of the living Tisza-water in this direction is important.” He regards as
important the co- operatlon in this field with the Hatchery and Research-Institute for Pisci-
culture at Szarvas. He is proposing, in addition to the quantltatlve investigations, the weight
investigations, as well. To- day there is 1nd|spensable already, in this connection, also to carry-
out a marking investigation in regard of the major species. The preservation of nature has, as
well, several fishing connections (e.g., the extinction of 51lures)

" BobrOGKOZY, GY.: The elaboration of the backwater vegetation in the affected area and the publi-

: cation of the material of that work took place. The next step would be the biocoenological
exp]oratlon of these backwaters. The ichthyological 1nvest1gauons are facing a considerable
task in the framework of that. It is namely to be supposed that, owing to the various plant com-
binations in the backwaters of different ages, there are to be found some differences in respect
of the fish spec1es combinations, as well. He would be interested, -too, in carrying out an in-
vestigation in respect of replanting the backwaters with shoals ofﬁsh after becoming completely
dry from.time to time.

Lecturer’s answer: A connection between the single backwater types and their fish species com-
binations-has so far not been investigated with exact measurements, there are only some re-
sults of comprehensive view at our disposal. The common sunfish lives, for instance, only in
the backwaters, and the Lucioperca only in major mortlakes with a rich flora. A stocking took

“ place only in a single backwater for sport-anglers (pike, carp). In case of high water, there is a
change of fish fauna between the river and backwaters. Some weight investigations, resp. fish
markings will start before long. He holds for desirable a comparative 1chthyolog1cal mvestl-
gatlon of the backwaters of different age and state.

GALLE, L.:

Changes in the cryptogamlc vegetation of the circular dam in’
Szeged since 1938.

The circular dam of Szeged, covered with brlck in an eight km long sector, has .
perceptibly changed since the first paper of the author referring hereto and published
in 1938, as a result of the crumbling of the coverring material, of being grown in

7%
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great profusion by various mosses, and the tensive eﬁect of the root system of severak
floriferous plants.

On the brick surface, in its present state, there are living one filiform alga, 29-
crustaceous lichens, seven foliaceous lichens, together 36 lichen species, and ﬁve
foliose mosses.

The lichen coenoses are as follows:

1. Verrucarietum nigrescentis (KAISER) GALLE 1960

2. Caloplacetum murorum (DE RiETZ) K AISER 1926
Caloplacetum murorum caloplacetosum arenariae
(WILLMANNS) GALLE 1970
varietas (a) Lenanorosum crenulatae GALLE 1970

(b) Lecanorosum albescentis GALLE 1970
(c) Candellariellosum vitellinae GALLE 1970

3. Caloplacetum citrinae (GALLE) BEsCHEL 1950

The number of character species taking part in the building up of lichen coenoses:
increased eight during the time passed. Among them, there are to be found particu--
larly well-developed thalluses of Lecidea fuscoatra f. tegularis and Squamarla albo-
marginata.

I have performed growth measurings on the most permanent lichen species that
are the most characteristic of brick surface. As a result of these measurements, on
the basis of about 250 metric data, it can be established that the annual increase of”
the thalluses of the single lichen species changes between 0,9 and 4,5 mm. The ap-
prox1mate age of the species, measured rough reckoned from the annual growth,
is between 5 to 50 years.

On the brick surface, besides algae and lichens, there are living five follaceous
moss species, as well: Tortula muralis, Grimmia pulvinata, Funaria hygrometrica,.
Bryum murale, and Bryum argenteum.

- The development of the micro-vegetation is 1nﬂuenced by the pollution of the.-
town air only in the neighbourhood of the Rokus railway station. Here are the cover-
ing values of the single species lower, the development of apothecium rarer and there:
are to be found many sterile asci in them.

The cryptogamic and phanerogamic plant species promote a slow crumbling
process of the brick surface. The organs of flood prevention protect the dam against
them with scratching and burning.

Contributions to the discussion:

HorvATH, 1.: He asks the cause of the increase in species number of the lichen coenoses.

HAMAR, J.: He asks if also other establishments of water conservancy are damaged by the lichen:
thalluses and if there exists a substratum offering resistance to them.

Bobrogk6zy, Gy.: He considers the lecturer’s lichen coenological and synecological investigations-
to be considerable even on a world scale. Research works on a.similar topic have been carried:
on for such a long period but by a few investigators. He asks what differences in the phyto--
mass production were induced by the humid and arid vegetatlon periods during the investiga-
tions lasting for more decades.

Lecturer’s answer: An increase in lichen spccnes takes place only under optimum ecological
conditions. The presence of phanerogamic plants is, for instance, unfavourable to the increase
in lichen vegetation. The deleterious after-effect of lichens is a fact established as they mul-
tiply first of all on-decaying brick surfaces. Under the flood level, on the other hand, there
develops never any lichen vegetation.
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BODROGKOZY Gy. and HORVATH I.:

Effect of hydrological factors on the zonatzon condmons of the uliginous vege- '
tation in the area at Sarud

Contrlbut1ons to the discussion:

MARIAN, M.: The reported results of the investigations are important for the other researchers
working under the condition of the inundatjon area, as well. _

BABa, K.: The knowledge of plant associations md1cat1ng the hydrographic conditions and the use
of their data are important also for him, as'a zoologist. He would be pleased to cooperate.

Lecturer’s answer: It is an old wish that the modern biocoenological 1nvest1gat1ons at least to
some extent, should be realized. He regards, therefore, as desirable to establish in the future a
closer cooperation between the single specral fields of research

Szito, A.:

A quant1tat1ve and qual1tat1ve 1nvest1gat10n of the. Chlronomldae
grubs in the Tisza region between Tiszafiired and Kiskore.
(Pubhshed in the “Tlsma” Vol 1972)

Contributions to the dlSCUSSlOI‘l

GAL ‘D. He asks from what water depth the lecturer’s . samples were obtamed and if the Chirono-
midae .grubs are migrating in case of a change in water depth. He is proposmg vertical investi-
gations for the further research series.

BABa, K.: He asks how the quantitative conditions of the grubs change at the middle of the river bed.
The species and individual number of Molluscs is namely higher in the neighbourhood of banks.

Lecturer’s answer: The samples were retained from the Tisza aut of a depth of 2,5 to 3,5m.’
The water-course in the sampling place is so slow that it is tolerated:even by species of stagnant
water. He has not observed the migration of grubs. They tide over the fluctuation of water’
level by creeping into the silt. In the backwaters, the quantity of the Chironomiidae grubs
depends generally upon food. It is, anyway, 1nﬂuenced by the condmons of Vegetatlon as well.

Lectures delivered in the afternoon:

GALLE, L.: Investigations on the Formicoidea populatlons of the T1sza-
dams, with.particular regard to the ‘region at T1szafured
(Publlshed in the “Tiscia”, Vol. 1972)

Contributions to the dlscuss1on

BobroGkozy, Gy.: He is delighted to learn that the lecturer carried on his investigations in a bio*
coenological framework. By that, the lecture furnished a new proof in respect of the synecolo-.
gical interconnections of the smgle biocoenoses. In the time when he carried out the investi-
gation of these dam-grass coenoses, he found a close connection between the race combination
of the single coenoses and the climatic conditions, He thinks to be desirable that the lecturer —
in the course of his subsequent research — includes the climatic factors as well, into his inves- -
tlgatlons N

HorvArH, 1.: He speaks highly of the lecturer’s mathematico-statistical method of evaluation.
Lecturer’s answer: The allmentary activity of the single Formacoidea species is mﬂuenced i

apart from the temperature, by the degree of humidity, as well, He carried on some activity -

investigations like this in the area at Vessz6s, on the Tisza-dams. He regards desirable a closer
cooperation with botanists. The knowledge of the vegetation and microclimatic conditions
would namely mean a great help to him in clarlfymg the llvmg conditions of the single Formi-
coidea populations,

BABA K.:
The snail coenoses of the w1llow groves in the Middle Tisza reg1on

I carried out zoocoenologlcal samplmgs in the area of river barrage I, in the
Middle Tisza region, in the years 1959—62, 1964, 1969-and 1970. The samphng took
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place in the area of Kiskdre, TiszaszollSs, Tiszaug, Tiszadrvény, Ohalaszi and Po-
- toszld, on the sides of the river bed, in the inundation areas, and in backwaters.
The vegetation of the biotops investigated may be divided into willowies and culti-
vated woods. From 20 biotops, 650 individuals of 16 species came to light. The spe-
-cies number-of-the coenoses-is 2 to 5 on the sides of the river-bed; 3 to 10'in the inun-
dation areas. The individual number is low. The most part of the species found (13
species) are hygrophytic ubiquists. The colouring elements, found in this region only -
rarely nowadays, are: Vertigo antivertigo (DRAP), Succinea putris (L.), Nasovitraea
hammonis (STROM), Fuconulus fulvus (O F. MiULL)), Bradybaena fruncum (O. F
MULL.).

There are five species that can generally become character species alone or togeth-
er with other species. These are: Cochlicopa lubrica (O. F. MULL.), Succinea oblonga
{DRrAP), Succinea pfeifferi (Rosm.), Zonitoides nitidus (O. F. MULL.), NMonachoides
rubiginosa (A. SMIDT). Succines pfeifferi and Zoinotides nitidus are character species
differentiated opposite to the Lower and Upper Tisza regions, not only on the sides
of the river bed (BABa, 1969) but also in the inundation areas.

In the various associations of willow groves, and in the facies of these, I have
separated the following synusium types:

.(a) In. the Salicetum albae-fragilis Issle-association:

1. Succines oblonga
2. Succinea oblonga-Monachoides rubiginosa (fac Amorpha fruticosa)
. 3. Succinea oblonga (fac.: Nymphaetum)
- 4. Succinea pfeifferi-Monachoides rubiginosa-Zonitoides nmdus (fac.: Phrag-
mitetum caricetosumi) :
5. Zomto:de; nitidus (Salicetum albae SIMON, consociation)

(b) In the Salicetum triandrea Malcuit association:

1. Zonitoides mttdus — Succinea pfeifferi '
2. Monachozdes rubzgmosa — Succinea pfezﬁ"erz (in thin- grown places)

(c) In poplar — willow groves of various origins:

1. Zonitoides nitidus — Cochlicopa lubrica (in thin-grown placss)
2. Zonitoides nitidus (in a dense bramble undergrowth)
. 3. Succinea pfeifferi
4. Zonitoides nitidus — Monachoides rubzgmosa — Cochlicopa- lubrtca (fac. :
Amorpha)
5. Cochlicopa lubrica (fac.: Phragmites).

(d) Cultivated woods:

1. Zonitoides nitidus (oaken)
2. Zonitoides nitidus — Monachoides rubiginosa (Amerlcan ash grove)

It may be established that in case of a change in environmental factors, if they
become one-sided, if the plants put forth stems, if monoculture follows or a facies-
forming plant species gets the preponderance (consociation), then the spscies num-
ber decreases. The number of character species decreases to one. In rather shadeless
places, the Cochlicopa lubrica, Monachoides rubiginosa, in shadier, moister placzs the
Zonitoides nitidus, Succinea pfeifferi become character species of the synusia.
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Contributions'to the discussion:

- GALLE, L., Jr. asks if any montanic species were found by the lecturer in the willow groves, respec-
tively if they survive in the consocions.

BobroGkOzy, Gy.: is drawing the attention to that the narrow Populus forests attract the ther-
mophilous species. Here gets the underwood more sunshine, and the montanic species demand- _
ing a cool climate are rather connected with the dams. He asks, as well, in which plants of the
area investigated any traces of gnawing were observed.

HorvATH, I. thinks important to clear up the role of Molluscs in the food chain.

GALLE, L., Sr. established that he often saw lichens gnawn by snails. .

HAMAR, J. asks what the mosaic character determines if plant and water cooperate.

Lecturer’s answer: In the Middle Tisza region the montanic elements are only accessory. In the
Upper Tisza region, however, they are characteristic ones, too. The surprise-of the montanic
elements is not excluded by cultivation. The Molluscs are no food specialists. The species in
the inundation area are mainly detritophages, resp. feeding on mixed food. The vegetation is
of microclimate-inducing effect. Where. the microclimate -is favourable, there often live 900—
1000/qu. major ‘individuals. They may have an important part in the food arculation Water
chemistry has a fundamental role in the distribution of species. .

MARIAN, M. and Puskas, L.:

Quantitative investigations on the Passerlformes stock in the iriundation area
of the Tisza.
(Published in the “Tiscia”, Vol. 1973)

Contributions to the discussion:

BERETZK, P.: Lecturer’s investigations needed much work from which conclusions could be drawn.
-in respect of the whole inundation area of the Tiszd. It is of great value that he established the
number of nesting birds. After a while, in the inundation area the possibility of nestmg will
come to an end, the change is worth being observed.

Baga, K.: From the single spemes “the small- and large-statured birds, belonging to the. Camivores
group; are represented in an approximately similar individual number He asks 1f their food
is different.

Csizmazia, Gy. asks if the investigation has covered the quantitative connections of food.

HAMAR, J.: The biomass indicates a more or less instantaneous state. In a longer period, the popu-

" lation dynamics changes. The birds exert an effect even on the life of waters: He asks what an
influence river barrage Tisza 1I. will have on the birds. )

GALLE, L. Jr.: He is appreciating the pioneering character of the work. He regards striking the very
high individual number of tree-sparrows as compared with their past number and asks whether-
there is a connection between the overpopulation of the fall webworm and the increase in the
individual number of sparrows.

HorvATH, 1. asks what an anthropogenic effect was expenenced by the lecturer.

MARIAN, M. 's answer-: At the quantitative reckonings, he always took for basis the average weight
of the developed individuals. Three carnivorous species take their food from different places.

. He did not carry out any food investigations as he worked with the living material. The stock
was taken in the hatching penod in the time of maximum life functions. The birds are area-
bound only at nesting. The river barrage at Kiskore may be a water-fowl’s paradise but the -
warblers can settle down there only later on. The multiplication of the stock of sparrows may
have been induced by the overpopulation of the fall webworm. The anthropogenic effect is of
high degree. The unfavourable effect of the huge mass of dust raised by the vehicles of transport
makes itself felt in an mdirect way.

CSIZMAZ[A Gy.:

Methods of takmg up the mammal stocks in the 1nundation area’
of the Tisza. .
(Published in the “Tiscia”, Vol. 1972)

~Contributions to the discussion:

GAL, D. is sceptical about .the living of wild cat in the neighbourhood of Sasér.
BeretzK, P., however, is stanng it positively.
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MARIAN, M. is appreciating the lecture mainly from methodical point of view. The conclﬁsion of the
food of mammals from their droppings is logical.
HorvATH, L. is giving his special thanks for the report on the new methodical methods.

Lecturer’s answer: The wild cat lives in Sasér and even it multiplies. One can make the attempt
to clear up the number of females after thelr cry. .

Declaratlons

) BODROGKOZY Gy.: In the Tiscia of this year 24 papers will be published. For. Volu-
me 1974, the papers-are to be presented until May Ist 1973. Also the Abstract of the
lectures delivered here will also be published in the “Tlsma”

President’s concluding words.

HorvATH, I.: He is establishing that the Conference has been characterized. by good
lectures and keen interest. There are given more and more lectures connected with
the matter-energy circulation and that meets the fundamental requirements. The
research programme of the biosphere is namely important in the long-range plan-

ning and the encouragement of that is getting-along in a good way. After desiring -

further good work, he is closing the conference.
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