The ecological condition of the Cris/Koéros' catchment area
on the basis of planktonic fauna
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Abstract

In this paper a summary is given of the results of zooplankton research on the
Crig/Koriss catchment area in 1994-1995. In this period 103 Rotatoria, and 15 Cladocera
taxa were recorded all together. The Copepoda fauna was characterized by occurrence of
juvenile forms. Different sections in the watercourses could be separated on the basis of
composition of the planktonic fauna. The human effects (damming-up, reservoirs,
pollution, technical interventions) change the ecological state, increases the degree of
trophity and saprobity, and decreases the diversity. On the basis of the zooplankton
community the protection of Crig/K&ros catchment area is justified.
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Introduction

A detailed survey of the Koros/Crig catchment area was conducted in July-August
1994-1995. 1 performed the determination of the zooplankton from the biological
examinations, and investigated the groups of Rotatoria, Cladocera and Copepoda from the
zooplankton elements in detail. In the course of the investigation of samples I addressed the
following main questions:

— What sort of qualitative and quantitative changes characterize the zooplankton of the
Crig/Koros catchment area?

— What sort of species describe the rivers in the given period?

— What sort of riparian categories are found along the longitudinal section? Are they
separable, and if so, what kinds of reaches are they?

— How can we describe the water quality of the rivers by the composition of the planktonic
fauna during the period of examinations?

1 The first name is Romanian, and the second Hungarian.
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At the present time very few data are known about planktonic fauna of the Kéris/ Crig
catchment area. In Romania Rudescu (1960), Damian-Georgescu (1963, 1970), and
Negrea (1983) refer to planktonic faunal, taxonomic research which mainly refers to the
Danube, to the delta of the Danube, to the sea, to the high mountains, etc. | did not find any
Romanian literature referring to the Crig catchment area. In Hungary, Megyeri (1972)
examined the zooplankton of Harmas-Kérds. Along the whole Hungarian section of the
Kords water-system the Rotatoria and Entomostraca fauna were studicd by Zsuga, Nagy
(1989, 1991). Gulyas at al. published results about planktonic fauna of Kéros catchment
area (Gulyas, Bancsi, Zsuga 1995). In the Hungarian reaches there were mainly
microvegetation investigations. The earliest data were published by Domjan (1942) who
examined the water fungi, and by Szalai (1942) who writes about the pseudophytoplankton
of Kérss. Kol (1954) performed studies of algae from the rice-field. Uherkovich (1963,
1964) investigated the potamophytoplankton and saprobiological conditions of the River
Kéros. Kiss examined the algal vegetation of the alkali waters of this region (1959, 1959/a,
1970). The phytoplankton of Kéris backwaters was described by Vasas (1980, 1980/a,
1986). Data were published about limnology of two backwaters by Varga (1931).
Grigorszky et al. performed examinations about Dinoflagellates (Grigorszky, Vasas,
Meészaros, Stimegi 1993, Grigorszky, Vasas, Borics 1995, Grigorszky, Borics, Fodor
1996). The macrovegetation of this area were investigated by Borbas (1881), Kiss (1968),
Koren (1883), and Mathé (1936).

Material and methods

The samples were taken in August of 1994 and 1995. I investigated the zooplankton
composition of the catchment area altogether in 29 sampling sites. I performed detailed
qualitative and quantitative examinations of the Rotatoria, Cladocera and Copepoda fauna
from the zooplankton groups. For the investigations 50-100 liters water was collected with
a plankton net made from silk, mesh-sized 45 um. The filtered samples were conserved on
site by using 40 % formaldehide solution to reach 4 % final concentration. The quantity of
zooplankton was counted by using a plexi-box sized 80 x 35 x 6 mm and cubby-hole
numbered with a graticule of 5 x 5 mm. For the preparation of Rotatoria mastax I used
hypochlorid (NaOCl) solution. Animals were determined using the identification keys by
Bancsi (1986, 1988), Damian-Georgescu (1963, 1970), Dévai (1977), Donner (1965),
Gulyas (1974), Koste (1978), Kutikova (1970), Negrea (1983), Rudescu (1970).
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Results

Rotatoria fauna

The Crisul Alb/Fehér-Korés and Crigul Negru/Fekete-Kérds are characterized with
little abundance (Fig. 1.) and number of species (Fig. 2.) at the riverhead; the diversity (Fig.
3.) is also low. Only those well adapted species which can tolerate the fast water velocity
are found. At the further reaches the fauna changes, the number of species rises, and the
planktonic, metaphytic as well as benthic organisms are found. At the sections before the
confluence of the two rivers the species composition indicates an increase of trophity, some
organisms indicate a moderately polluted limnosaprobic state (Cephalodella forficula,
Lophocharis salpina, Rotaria spp.). The metaphytic elements are most proportional in the
Crisul Alb/Fehér-Kords at Gyulavari, while the percentage of these species is few in the
Crisul Negru/Fekete-Koros and the planktonic organisms dominate. An euplanktonic
species (Polyarthra dolichoptera) is determinant (66 %). Although the number of species is
nearly equal in the two rivers, the diversity and proportions differ from each other.

[7]
KETTOS-KOROS  ©
FEHERKOROS / CRISUL ALB FEKETE-KOROS / CRISUL NEGRU HARMAS-KOROS

Fig. 1. Rotatoria abundance in the Crig/Kords watercourses (i/100 1)
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Fig. 2. Number of Rotatoria species in the Crig/K&ros watercourses

In the Kettds-Koros a high quantity of Rotatoria plankton is found (Tab. 1.), but the
number of species is little (Fig. 2.). The diversity and evenness are low (Fig. 3.), thus
indicating an eutrophic state. Two planktonic species are in large number Polyarthra
dolichoptera (55,6 %) and Trichocerca pusilla (25 %), while the proportion of the other
organisms is lower. The Rotatoria plankton composition of the river is considerably
determined by the damming-up of the flow.

In the Harmas-Koros little abundance and small number of species are found (Tab. 1.).
Previous examinations also show these results (Zsuga, Nagy 1989, 1991, Gulyas, Bancsi,
Zsuga 1995).

In the catchment area of Crisul/Sebes-Koros Repede the Dragan/Dregan, lad/Jad, and
Barcau/Berettyé were also examined.

In the Stream Dragan only few Rotatoria organisms were found (Fig. 4.) as a result of
the fast water velocity. The abundance and species number (Fig. 5.) are also few in the
Stream lad. In this stream was found a rare Rotatoria organism (Cephalodella theodora),
which was described earlier only from a Central-German pond in Europe (Koste 1978).
Additional data about its other presence have not yet been compiled. Standing waters are
determined as its habitat by Ilies (1978) in the Limnofauna Europea, evidently on the basis
of mentioned description. In contrast with this, during examinations it was found not only
in the Iad, but in the Crigul Repede/Sebes-Kéros, too. Our knowledge about its ecology is
deficient, but presumably it can adapt to the fast water velocity and occurs not only in
standing waters, but also in running waters, streams and rivers.
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Fig. 3. Diversity and evenness in the Crig/Krs watercourses

A mixed composition characterizes the Rotatoria fauna at the upper reach of Crigul
Repede/Sebes-Koros. There are found well adaptable, cosmopolitan organisms. From
Saula to Stana de Vale the abundance, the number of species and diversity decrease (Fig.
4-6.). At sampling sites Alegd and Fughiu the quantity of Rotatoria is very similar (Tab. 2.),
but the species composition totally differs. At Alesd the high rate of organic detritus
feeders, Rotaria spp. (41,2 %), indicates a richness in organic nutrients and polluted water
quality. At Fughiu the euplanktonic elements dominate, the Synchaeta pectinata and
Polyarthra dolichoptera occurring in the largest proportion (49,4 % and 34,2 %
respectively). The decrease of diversity (Fig. 6.) also indicates a qualitative change, which
ensues by the effect of Tileagd Reservoir. Considering the whole catchment area the
highest abundance and the most number of species were found at Cheresig (Fig. 4-5.). At
this sampling site the diversity was also high (Fig 6.). The planktonic elements dominate
and more species indicate the rise of trophity (Brachionus angularis, Filinia longiseta,
Trichocerca pusilla) and saprobity (Rotaria spp.). The causes of these considerable
quantitative and qualitative change are the effects of Tileagd Reservoir, pollution from
Oradea, the slowing down of water movement and an increase of water temperature. From
Cheresig to Szeghalom the abundance and number of species decrease (Fig. 4-5.). In this
section were found two species (Brachionus bidentata, Sinantherina procera), which are
more frequent in warmer waters (in tropical, subtropical area) according to the special
literature (Bancsi 1988, Koste 1978).
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Fig. 4. Rotatoria abundance in the Crigul Repede/Sebes-Koros
and its tributaries (i/100 1)
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Fig. 5. Number of Rotatoria species in the Crisul Repede/Sebes-Koros
and its tributaries
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The Rotatoria fauna of Barcau/Berettyé was exanimated at three sampling sites. At the
upper reach (Boghis) the abundance is little (Fig. 4.), but the species composition is the
most diverse (Fig. 6.). In the region of Sintimreu the abundance is similar to the upper reach
(Tab. 2.), but the number of species and diversity is lower (Fig. 5 and 6.) and the planktonic
elements become dominant (Brachionus angularis). Before the mouth, at Szeghalom an
eutrophic state is characteristic with high abundance and very diverse (planktonic,
metaphytic, benthic species ) composition of fauna.
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Fig. 6. Diversity and evenness in the Crigul Repede/Sebes-Koros and its tributaries

Crustacea fauna

The abundance and number of species of Cladocera were few in the entire catchment
area (Fig. 7-8.). The abundance was relatively larger only in the Kettds-Korés, in the Crigul
Repede/Sebes-Kords at Fughiu, and in the Barciu/Beretty6 at Szeghalom. The larger
number of the found species are well adaptable, cosmopolitan organisms (Bosmina
longirostris, Chydorus sphaericus), and the metaphytic elements (Alona spp., Graptoleberis
testudinaria Pleuroxus aduncus, Simocephalus vetulus) indicate eutrophic water quality.

The Copepoda abundance usually was larger than Cladocera, and dominated the
juvenile nauplius and copepodit forms. There is special attention to the very high Copepoda
abundance in the Kettds-Kords (Fig. 7.). As an effect of damming-up (at Békés) the
quantity of nauplii rises considerably.
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Fig. 7. Crustacea abundance in the Crig/Koros watercourses (i/100 1)
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Fig. 8. Crustacea abundance in the Crigul Repede/Sebes-Koros
and its tributaries (i/100 1)
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Conclusions and Proposals

On the basis of the quantitative and qualitative composition of zooplankton the
following sections in the watercourses of catchment area could be separated.

— Quantitatively poor fauna, well adaptable, and wide range of tolerance organisms, fast
velocity: Dragan, lad, upper stretch of Crisul Alb/Fehér-Kérds (Cris), Crisul
Negru/Fekete-Koros (Poieni), Crisul Repede/Sebes-Kords (from Saula to i.d. defileu).

- Little abundance, little number of species, medium diversity, slow-flowing: Crisul
Alb/Fehér-Koros (Almas), Crisul Negru/Fekete-Korés (Zerind), Harmas-Koros
(Csongrad).

— Quantitatively rich  zooplankton, slow-flowing, eutrophic state: Crisul
Negru/Fekete-Koros (Gyula), Kettds-Koros (Békés), Crisul Repede/Sebes-Kords
(Cheresig, Szeghalom), Barcéu/Beretty6 (Szeghalom).

— Qualitative rich fauna, medium abundance, high diversity, favourable water quality:
Crisul Alb/Fehér-Kords (Aciuta, Ineu, Ch-Cris, Gyula), Crigul Negru/Fekete-Koros
(Borz, Zerind), Barcadu/Beretty6 (Boghis).

— Moderately, from time to time heavily polluted, rich in organic nutrients water quality:
Crisul  Alb/Fehér-Koros  (Brad), Crisul Negruw/Fekete-Koros (Stei), Crisul
Repede/Sebes-Koros (Alesd, Cheresig).

In the course of examinations more species were found in the watercourses which are
rare in the planktonic fauna of Europe (Ilies 1978). Their occurrence can be appreciated as
new data considering their habitat and ecological claim is collected. Their abundance is
usually small, but they are not threatened with extinction.

Rare species

Brachionus bidentata (Crisul Repede/Sebes-Kérés — Cheresig, Szeghalom),
Brachionus bidentata erassispineus (Crisul Repede/Sebes-Kéris — Cheresig, Szeghalom),
Brachionus diversicornis homoceros (Crisul Alb — Aciuta), Cephalodella limosa (Crisul
Alb — Aciuta, Ch-Crig), Cephalodella fluviatilis (Crisul Alb — Aciuta), Cephalodella
theodora (Iad, Crisul Negru — Stei, Crigul Repede — Bologa, i.d. defileu, Alesd), Encentrum
fluviatilis (Barcau — Boghis), Encentrum wiszniewski (Barcau — Boghis), Eosphora thoa
(Barciu — Boghis), Hexarthra fennica (Crisul Alb — Aciuta), Lecane stichaea (Iad),
Pseudoharringia similis (Crisul Repede - Saula, Bologa), Sinantherina procera
(Sebes-Kords — Szeghalom), Taphrocampa selenura (Crisul Alb — Aciuta, Inau, Ch-Cris,
Crisul Negru — Borz, Zerind), Trichocerca insignis (Crisul Alb — Brad)
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On the basis of the occurrence of rare organisms, the protection of Crig/Kords
catchment area is justified. The elimination of pollution is needed, as is the reduction of
technical interventions which change the water quality, transform, and make unofficial the
various, diverse biocenosis.

Summary

On the basis of examinations it can be ascertained that the abundance and species
number are little at the upper reach of streams and rivers. In the next sections there is
characteristic a mixed zooplankton community, the planktonic, metaphytic as well those
living on the surface of sediment organisms are found. Approaching the plain the
euplanktonic elements become dominant. The effects of damming-up, reservoirs and
pollution changes the water quality, increases the degree of trophity and saprobity, and
some species indicate the rise of the inorganic nutrient and organic matter content of water
and sediment.

On the catchment area of Cris/Ko6ris were found 103 Rotatoria taxon, from these were
14 rare species. The Cladocera community was quantitatively and qualitatively poor, only
15 Cladocera taxon occurred. The Copepoda fauna was characterized by occurrence of
juvenile forms (nauplii and copepodits) in the course of examinations.
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