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THE ECOLOGICAL STATE OF THE TISA RIVER
AND ITS TRIBUTARIES INDICATED BY THE

MACROINVERTEBRATES

Aldtds Szit6

Abstract

People start to be aware of the possibility to use the tolerant species as
environment indicators. Covering up the ecological denand of different species, we
*ould b€ able to und€rstand more and morc fton their signals and to use them in
qualification of the ecological changes.

The ecological qualification nay be on a species lev€l ouly. The upper species
categories are not enough for d s work. The lack ofbenthic invertebrates maybe often
due to the lack ofth€ sediment, like in ibe Upper Tisa Region.

The high individual density of a species may be caused by the optimal food source
for them, but extraordinary high in htpertophic sinration sometimes. Oligochaete
species often produce extreme high individal density, but the speci€s richness is
reduced to one or two species only. Limnodrilus hojlmeisteri is the most tolemnt
species in our investigated regions, it is present in hwertrophic relations.

The lack ofthe toleranl indicalor species in an ecosystem may indicate continuous
or t€mporary oxygen depletion, moreover high organic mat€rial pollution or chemical
polsonlng.

The monitoring data show a temporary pichrre about the stat€ ofthe investigated
ecosyst€ms. The continuous and complex works may detect and present the ecological
changes.

Clean water indicator, modemte tolemnt and tolerant species wer€ identified.

l(€'rtrords; river ecology, invertebmta, benthos, indicator species

Introduction

The biomonitoring is a continuous quality investigation and control system, which
shows the environmental quality changes by the species conposition and individual
density changes in the communiries. The scientific background of the monitoring is
the fact that environmental factors affect the plants and animals. Tle aff€cting
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biological and abiotic environmenlal faclors provide them with the opporhrnity to find
their essential condiiions, to setlle down and to reproduce.

The biologists already rccognized ore than 150 y€ars befor€ that the demands of
the organisms for the environmental factors are different. The most sensitive
organisms were used as environmental quality indicators, becaus€ the positive
environmental chang€s are productive for their presence, reproduction and individual
density. Their response to negative effects r€sults in their individual decrease and the
disappeamnce firm the ecosystem. This realization is us€d by the specialists for the
qualification of different wal€r ecosystems. The qualiiication of th€ different watcr
ecosyslems by indicator species is a complenentary, but important merhod lor the

The quality of a water ecosysiem is dctermined by chenical and biological
pamm€teN of the water and sediment, but aheir compl€x €ffect could be indicated by
the quality and quantiry changes of the communities. The biononitofing produces
tenporary information about the state of the investigated ecosystem, but this
periodical data collection oflerc a continuous picture. The preserce of spccies, their
individual density or disappearance are such intonnations which can b€ used for
qualification of ihe changes in the community struchrres and the ecological state
changes. If w€ know the cnvironnenlal demands of the species, we are able 10
describe the qualiry ofthe ecosystem by their presence or disappearance.

We use a lotofplant and animalspecies as environm€nral indicators, espccially the
steno-aypcs, because they indicate one or two envhonmental factors only, which are as
followsi pH, light, temperature, food, water curency, chemical pollution. The eury-
tfe speci€s can survive the extreme effects, ther€fore tbey were not used as

In the last years scientists try to use the taxons over the spccies (genus, family
etc.). These people don l think that il is a mistake. The r€actions of thc specics are
diflerent to the environmental factors insidc a family or a genus. For examplc: rhere
are Oligochaete and Chironomid species which indicate the clean water, the others the
polluted waters, moreover a lot of Oligochaele and Chironomid speci€s live only in
standing waters, in running waters, buI we can find some other species living both in
standing and running waters. The qualification ofthe ecosystems by the pr€sence or
disappearanc€ ofthe taxons overspecies is an ostrichism only, instead the relations of
the education and training of specialists to solve this complex education problem at
sralt level 6zit6. 1993aJ.

lfthe river was able to eliminate thc organic and inorganic pollutants, the species
composition of the community signalized this prccess downstream (Nuual et al.,
192). The species composition and structure of macrobenthos was used for
evaluation of water quality of Scioto River System (Orve et al., 1975r. The
Chironomids were used at Hungary in the River Tisa monitoring similarly (Szl1.i,
1981\.

The big and continuous, organic pollution results in oxygen depletion on the
sediment surface in the big rivers too, thereafter the macrobenthos community
dis ppearc(Drahal et al., 1980).
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The tolerant species of the macroinvertebrates were us€d lor indjcatine the
environment qual i t )  changcs by rhe heavy mcrol  pol lutron (U creftouse er cl . ,  ta85,.
Increasing thc number ofprivate farms resulted in the pollution ofthe small streams
whh organic matcrials, in which a new macrobenthos community formed wirh toterant
species (Schoficld et al., t989). The community snucture of a rivcr changcd hard in
the town part. The sensitive species for environmenr changcs disappcarcd from her€
and only the tolerant ones w€re prcsent. The fauna rcgenerated slowty downstrean the
town (Hlnes et ol., 1989). Similar changcs ofthc nac.oinvcrlebrate communiries were
recognized in the Transylvanian rivers and river sysrens (Szito, 1995, Szikt et at.,
1997; 1999: Szit6, 1998a,b: 1999a-c, 2000a-ct.

Inc.€asing lhe trophic lev€l by non-point pollution eff€cts of the agriculrur€,
thercfor€ the individual density of the macrobenthos cornmunity increased too. Th€
consumers did not follow the hard developcd epilithic algae in individual densities
(Detons et al., 1998).

The species numb€r was much lower on rhe chemi€alty or physica y disrurbed
parts, than on the undisturbcd sitcs. The larvae drill€d from rhe drifted pans to tbe
nondisrurbed sites. Ihe snecies cornposirion showcd bc er rhc distuftance
downstream,lhan the changos of thc heavy mctal con.ennarion (Ruse eta1.,20014.

Our rnonitoring work may givc up-to-darc pictu.es aboul the cnvironmcnt quality
changes difBrent rivers and the recommendations helo rhe modificarions of the
negative progressions.

Meterial ard Methods

Qualitativc samples wcrc rakcn fron thc surface ofthc srone and gravel piece by
washing into a drifting nct in cach profilcs. Sampting sitcs wer€ ar various distanc€s
fron the lcft, the right bank and in the main curent as wellwhen itwas Dossible.

Each sdmple was washed rhrough a meral screen wrrh pore mesh size of 250 ;rnr
and pres€rved in 3-4 % formol solurion. The rerained marcriat was seDamrcd into
groups of Olieochcerec. Chrrononrids and orhcr grcups of animals with a Z€iss
stcrcomrcroscopc in the laboratory, with a 4 10 6 iimes magnification, and animals
wcrc prcseNcd in B0 % ethylic slcohol.

For taxonomic idcntificaiion rhe following works were used: (Bir6, l98l:
Rrinkhurst aad Janisot, l97l; Cra tonetal. 1983: Fercncz, t919, Fi kau. t962:
Fittkaa et al. 1983: Pinder et al. 1983; Pop, 1943, 1950).

R€sul.s ind Discussion

The species presenc€, dissppeamnce, individual d€nsity
Dikercganmarus haenobaphes lwiatilis and Rit) loganndrus batcdnicus

r'acicrr (Amphipoda) formed tbe shrimp fauna in the River Mures/Maros in 1991.
This species w€rc present betwe€n rhe regio, of source and Suseni. The effects of borh
the reservoir upper Tergu Muret and the sewage water of the town resulted in a big
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change in ahe sp€cies composition. Downslream TArgu Mwe$, the tolemnt Caenis
sepcics appeared near Sintinbru only, when the quantity of the pollutants decreas€d
because ofthe selfpurification ofthe river (7arie 1).

Oligochaete were tolerant to pollution and the environment quality changes
thereforc its species richness was high. Linodrihts prcfunlidola by Targu-Mure$,
Isochaeta viruletua by Deva and Linno.lrilus hollmesitei by Deva had higb
individual density and showed hypertrophic enlironment in this river pan. The deep
sediment was rich in organic lx,arcna\ too (Table 2\.

The presence of predator Chirononid species depended on the food sourc€,
thcrefore they indical€d the environnent quality only indirectly.

The epiphytic Chirononid species were rare between the source region and
Rastolita in this clean river pan. The epilithon was very poor on the surface of gravels
and boulders, the food source was poor. No specics appeared beb{e€n Targu,Murei
and Alba Julia, in spite of the river bed covered by gravels in this riv€r part (ra6le 3).
Benthic Chironomid species appcared first in Rastolita, because some sedinent was
fonnd here. Micrcchironon ts bicolot, Micrctendipa chlorx and Polypedilun
convictun indlc^ted the clean rivcr pan by Rastolita. Chirorcnrw thunni (Iltyiatilis),
Chircnomus ripaius, Chircnonus plumosus, Chironomus senircdrctus,
Dicrotendipd rewosus, D. pulsus ̂ nd Parctendipes dlrr"urd needed €utrophic
environment, therefore they were tolerant to organic pollution. Some tolerant
Chironomid species disappeared betwe€n Gura Aries ard the influcnt,
CryptochiroMnuts redekei, Pancladopelm.t canptolabb, Tripodwa (Polypenitun)
scataenum and Robackia demeijerei wete prcscnt (Tabte 3).

The control investigations showed in 1999 that both the species richncss and
individual density of Oligochactc increased between the source region and S€netca,
behveen Ungh€ni and Sintimbru they decreased and thcy incrcased by Pecica (Frgr,"e
/). Both thc species richness and the individual density of Chirorlotuid increased
b€tween the sourcc region and Senet€a. which was the clean river pan in 1991, which
facl indicated sedinentation and pollution in this area, too. The cpilithic Chironomid
fauna increased by Senetea, 9 species were found here and tlrey were present in
sampling places downstream.

The number ofbenthic Chironomid species was 5 in Senetea, and ll in Pecica
(F€#e 1). Both the species richness and individual density indicated rich food
sources and eutrophic rclations. The species richncss wilh 9 and 12 epilithic sp€cies in
Senetea and Salard area was that sarne :s in Vintu de Jos, but the high speci€s
abundance was forrned by benthic Chironomids by Pecica. Presence of
Cladotanltarsus, Dicrotendipes. Chironomus and Einfeldia species indicared standing
waler relations near the river banks and high diversity of the investigat€d river parts.'lte l^ck of Beckidia zabolotzlq,i, Parulauterborniela igrchaheralis. Parukndipes
albinanus, Parctendipes (intermedius) nudisE@ma indic red that the River
Mure$Maros had comnunal and industrial pollulion from Targu-Mure$ to Pecica
(Table 4\.

During the investigations of the Someyszamos River System between 1-22,
August, I 992, tbe presence of Isochaeta nischaeken indicated clean water river pan,
while its disappeamnce showed the increase oforganic and other pollutants. Eutophic
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and hypedrophic relations werc indicatedby Linnodrilus hoffmesiteri, Tubifer ignotus
and. PsamnoryctidT noravicus between Cluj and Gherla. Data show that the self
purification ofthe river was not effeclive enough on an about 50 km long distanc€.
The pollution level was lower berwe€n Beclean and the mouth, than on lhe upper river
pan (Tabte 5).

Anab fia plumipd and Apsecfl,otarypr$ trifascipennk (Chironomidae,
Tanypodinae) indicated clean and cold water river pan. Species of Ortho€ladiinae
were found as I'ving in epiph)4on and epilithon. Their species ricbness showed the
higb diversity of the investigaied riv€r part, brt tow individual density of
Eukielferietla brericalcar, Eukiefkrie a coerulescetls, Euotthocladi s (Orthocladnts)
thienenann. O hocladius saticola, Propsilocerus paradoxus, Psectrocladius
bafiinanus, Psectuocladius obtius, P. simulans, Monodiane,sa bathiphyla ad
Corynoneuru scutellata lndic red cl€an wat€r in th€ Someful Cald/Mel€g Szamos
tuver and R. Some l Rece4{id€s Szamos, and upstream Cluj. The ph}'tophyle
Chironomid speci€s disappearcd between Cluj and Gherla because of hnertrophic

Continuous increasing of th€ number of benthic Chironomids upstream Cluj
indicated the sedimentation proccss and some food source for them. They disapp€ared
between Cluj and Cherla because ofh)?etrophic envircnmental relations in sediment,
their both low speci€s richness and individual d€nsity showed a polluted river part
from the confluence with Arin brook to the mouth i rarle 6).

The ecological state ofthe Crigul AlbFeh6r Kor6s River wls investigatcd in 1994.
Regarding the Oligochate fau.a, Limnodriltus claparcdeianus, LinMdrihts
holJnesitei and Limnodrihls prof ndkola irdicared e$:ophic relations between Brad
and Ineu, the pollution lev€l decr€ased by Chisineu Crig b€cause of 1be self
r'unfication (Table 4. The Chironomid fauna indicated eutrophic relations, the
organic naterial content ofthe sediment was nodcratc, thc fauna was diverse because
ofthe high species abundarcc (Table 8').

The conptex evalualion of the €cological state of th€ Crigul N€gnlFek€l€ Kitrits
Riv€r was mad€ in 1994. Both the speci€s richness and ind'vidual density of
Oligochaete and Chironomids indicated eutrophic relations betw€en Poiana and
Sa*ad. The presence of the only one species of R/archiura saweftli and t]:.e lack of
other species sho\red the temporary oxyger depletion (Iarle 9). The species richness
of benthic Chironomid fauna was high only in Tinca, but th€ larvae of ahis species
lived in epilithon,like in Poiana, $!ei (Petru Groza) and Borz (Table l0).

The €cological siat€ of the Crisul Repede/Sebes Kdrds River was investigated in
199s. Olisocha€r€ app€ared in $au1a,3443 ind./m'of Limnodtilus hoffneisteri
indicated euaophic relations here, but the individual der,slry of Linrcdil8
claparedeianus, Linnodrilus udekentianus and the Tubifex sp. confirned our
conclusion. The individual density ofoligochate was low b€tween Ciucea and Fughiu.
they disappeared by Stena de Vale, but showed eutrophic r€lations by Cheresig (?dble
tr).

The phlaophyle Chironomid fauna showed noderate eutrophic relations.
Orthocladius saicola and Cricotop8 trifasciat8 indicated the cl€an water part
(Sp.jng area, Aleid, Ciucea, Oso ei). The individual density was 1ow for all species.
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Chnononrid.c in periphylon

l2v Mures Setrcrca Unrhcni CumArics sinrinlbru Pecica

The berthic Cnironomid fauna showed diverse rctations. Chirononrus sp.,
Cladotunytars s nana6 ^t1d C1)'?tochironanls rcde*"i were frequenr in the sediment
near the banks. Parulen.lipes (internedius) nudisqua,n and Pafttcladopelnd rc i
appearcd, indicated th€ rivers, whicb werc found in Mur€$/Maros eadier(Zar1e /:).

A very mponant data collcction was made in the intemarional expedition. to cover
up the Oligochaete and Chironomid fauna on thc Upper Tisa Region and jts
tribntaries, because there were no similaldata and inlomation fi.on h€re.
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The river b€ds were covered by boulders and gravels, sediment was ibund only
rarely and it was not characteristic of lhis rcgion. That was the reason why thc
macrozoob€nthos was poor in species and individuals, too. The spccies and individual
richncss was biggcr in the epiphyton lhan in thc scdin)ent.

Pollutaots cannol conccntrate b€causc oflack ofthe sedimctrt. but lhese matcrials
wcre transponcd doNnstream and diluted. Anthropogcnic pollution effecls werc nol
dctectcd during the expedition. but thc Chironomid species Prcclianesa olivacea wss
not prcsent in thc river at Rahiv. Thc disappcarance ofthis sp€cies showed that somc
pollution effccts cxistcd periodically in rhis rivcr rcgior](Figurc 2).

The invcstigalions and thc indicator specics showcd that Ung, Latori€a. Ondava,
Laborec Rivcrs and Bodrog River wcrc fioslly clcan. The rivers were pollutcd on
some sampling areas as follows:

The River Latorica had no benftos by Chop upsrrcrnr {place 6). The River Ung by
Pavlovcc (llace 7) was rich in food sources for benthos. l8 individuals ofCrl,,onomur
tipstius, 12 inn- of Polypedilun Lbdet and 13 ind. of Tdpodura scalaenum wcre
present her€- The presence of Chircnonn$ ripariw ard Polypedilum species. and lheir
individual richncssshowed a probability ofrcmpordry humanpollution (Table./J).

River Lalorica by Velky Kapusany downstrcam: the s€diment was decp, clay
Unnodrilus holJneistei (OliErchzetal and Chircnon6 '?a'i,r was presenl wilh 12
ind./m' and indicated con|Inunal pollution.

The presence of 6 individuals of the predator chironomid Apseirotar)?us
suggeslcd a food ricbn€ss for lhem in the Laborec River by Koskovce downstrcEm
(llace 9). Those Chironomid species whicb wcre comnoDly living both in thc
periphiton and sediment were present.
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The Laborec fuver was poor in species by Str€tavka downstream (place I I). The
deep and organic naterial rich sediment had a poor zoocoenose. 6 individu.ls oflhe
tolelant Limnodri rls hotreister. 8 ind. of Chircnonus r?dririr, and 4 ind. of both
t\e Polypedilun nubilq and Polypedilun conviclun showed an eutrophic
environment on the left bank river side (Table ./ar.

The sedimement of Latorica River was rich in organic nat€rial by Zlatin (place
l2), but the left river bank side was bad in species. 6 ir,d. of Linnodrilus hofnektei,
8 ijJd. ol Chircnomus ipariut, and 4 ind. of bolh lhe Polipedilun conyictum and
Polypedilum nubifer were present h€re. Both the species and their individual richness
indicated the probability ofthe richness oflhe organic materials in the sediment (drle
t4)_

River Bodrog by Vinicky showed dccp muddy sedirnent (pLace 13). Only one
individum of B/d"cltzla sowelbli (Oligochaete) was found. It was th€ only one from
the investigat€d area during the €xpedition. We do not know its earlier drta from these
rivers, od its presence indicaled ihe food richness in sediment, as well as Zjdnodli/rs
hollnexteri, hich r]as present with l 3 individuals, too. 'fhe Corethra plumicornis
^nd Clodon diptenm verc also present bcre. Moreower, 5 chironomid species were
detected, the pr€sence and high individual richness ofChitunomus ripari8 showed ul
euirophic sedimenl (Table /4).

The noutb area of River Ondava by Brcchov had decp sedinent. The cornphus
flavipes was the only species hcre. Somc spccies prcscnce of Oligochate and
chironomid would bc prognoslizcd with high individual richness by thc environment,
but w€ dont know the cause oftheir lack.

River Bodorog by Bodrogolaszi (place l9). Thc scdimcnt was nch in organic
materiafs by righi sidc of thc rivcr b6nk. Thc vcry tolcrant Linno&ilus hofneiste
(Oligochaete) species was present only, bui the tolemnr chironomid species
disappeared.

River Bodrog by Fels6berecki (place I8). The sediment was deep, with aerobic
surfac€. The lack of the fauna was surprising (Ia6le ./4).

River Bodrog by Bodrogkercsztur, mouth area (place 20)- It was rich in organic
materials. 4 sp€cies fou(i. The Limnodril$ hollmekteri y,as the onLy Oligocha€te
species present her€, 3 chironomid species were present with l-2 individuals only. The
fauna was poor both in species and individuals (Table 14).

The sediment fauna was fomled by Perla sp and 10 chironornid species in tuver
Laborec by Cenizne upstream, in spring area. All rhe species were clean water
indicators.

The pr€sence of 6 individuals of the predator chironomid Aps€ctrotanwus
suggested a food dchness for them in Rivcr Laborec by Koskovce downsrream (placc
9). Those Chironomid species were present which were commonly living both in the
litophiton and sediment.
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Trble 6, chnononld rr!rid rid rh.ir d!nsitr In li.Som.tsz.mos Rir.r Stn.m (t'?2 Augu{,1992)
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T'blo ?. Q!! it.rive ddr otrhe origochrde ir the Rlver fehir Kdras (cri!tr1,\tb, in 1994)

T!ble3. chiron.mid rruDr in rhe Rrr.rcrirur Arb ( Fehir Kirriis. in r99,1)
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TrbIl 12, Chironodid frutrr 0flhc Rir.r Crlr!l RrDcd./S.bd K6rii: in 1995.
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T.b le  l3 ,Tho m. r roaobenthDs InRtv . rBodrog rnd  l . s  lnbuhr lcs i2 l6  AugNt . l999)

2.

l 2

l 3

I 5

t6 3

) 1

l 8

20

2 l 2 2

22

23

140



I
2 5. 9. 10 .

3

5

t 8 t2

8

t2

l l

t5

16

1 1 2

2

l 9

20

2 l 2

2) I

21

141



2.

24 5

25

26

21

2a

)9 2

l 0

t l

32

l l

34

t5

36

J 1

1833)
t8
39 l3 l3 a

142



2 5. 8. 9_ I0 .

3

2t

25

76

2 1

28

29 2

l0 1 2

l l

32 2t

.ll

34

35 2

36
l 7 3

38
39 l l 0 2 2 l l l 0

143



Trblc 14. The microzoobenllros In Rivor B0drog!trd irs kibtrtrries berseen Ausun Xj6.1999
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