ALGOLOGICAL STUDIES OF THE MAROS (MURES) RIVER

JOZSLY HAMAR

Introduction

Algae play an important role in riverine ecosvstems: they produce oxvgen. serve as
feod lor animals, and indicale conditions of and changes (o the environmnent.

Al points near the source and upper sections ol rivers, altached algae (periphylon) arc
subswrface as inhabitants of the planktonic environment (pseudoplankton, tychoplankton).
Duc 1o bolh the high velocity of waler [ow in upper scclions of river basing, and high
turbidity caused by inorganic particles, dialoms are the main group ol algac. A decrease in
velocity and/or increasing nutrient load can lead to the dominance of other groups (e.g.
green algac) of algac. In the middle and lower scctions of rivers real planklonic algac
(polamoplankton) can become increasingly dominant.

The first records on algae in the Maros River were provided by Schaarschmidt (1880).
Lepsi (1925-26) studicd (he plankton of the river at Ordslic, and recorded 13 specics.
Pelerli and Robert (1938) described two new species ol Cymbella (Cymbella subcapitata
and Cyvmbella semielliptica) from samples that were taken at Tirgu Mures. Robert
(1960,1962), specialist in diatomology, studicd the diatoms of (he closcly commecled Tirgu
Mures backwalter between 1960-62. In this backwaler an interesting mixture of dialoms that
are characteristic for different habitats was found: the planktonic Melosira granulata var.
angustissima, the ¢piphylic Synedra parasilica var. subconsiricla and Nilzschia sigmoidca,
the alpin-boreal Pinnularia karelica, the rheophyl Ceraloneis arcus and Surirella tenerea var.
nervosa and the halophyl Cyclotella meneghiniana. Epithemia sorex, Bacillaria paradoxa
and Nilzschia hungarica. He considercd miost of the specics of the identificd 92 (o be
ubiquists. Rébert (1962) described (wo new laxa [rom this backwaler (Pinnularia interrupla
W.Sm. var. intermedia Rébert and Gomphonema augur Ehr. var. marisiensis Robert).
Robert (1968) studied the diatoms in samples laken [rom the Maros river al Tirgu Mures in
1953,

Diatoms found in the phytobenthos (the term bioderma used in the cited paper) had
rheophyl, bentonic, cutrophic and b-mcsosaprobic indication valucs. He characlerized the
specics as having pscudoplanktonic elements; and numerous dialoms had their origin in the
saline waters nearby (Singiorgiu de Mures).

Uherkovich (1971) ook samples in 1962 and in 1967 al the mouth of the Maros near
Sseged. Rheon-lype dialoms dominaled, characleristic polamoplanklon was nol observed
even when the water level was low. The total number of individuals (1.8-4.8 x 100
individuumy/l) was higher than that  in the Tisza River. The presence of Cyclolella
mencghiniana, Nilrschia acicularis and Nitsschia palea among the dominating species
indicated a high level of pollution. He concluded that although the Mures has a detectable
influence on (he Tisva, this is not of considerable significance.
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Adamosi ¢t al. (1978) analyzcd the algac ol the river along a longitudinal scetion in
1977. Their conclusion was that the phytoplankion which indicate a high level of pollution
and hypertophic conditions have an essential influence on the Tisza River. A significantly
increased mumber of cuplanktonic dialoms and green algac was found.

Dobler & Kovacs (1981) analyred the diatoms in the benthos of the Maros River at the
mouth. The eu-politrophic indicator Cyclolella pseudostelligera, the plankionic
Skcletongma potamos and Nilvschia acicularis, which can be lound in pollued waters, were
the dominants. The Maros had a considerable influence on the benthic diatom assemblages
of the Tisza River.

Vancsa (1981) analyred the other group ol algac in parallel samples ol (he above
survey. His conclusion was that the impact of the Maros on the Tisza is the highest among
all the tributaries.

Hamar (1991) cstablished that the phyvioplankton of the Maros River is characterized
by the dominance of p-algac (2-3 1) during the vegetation period. Also, cither green algac
or Cyclotella meneghiniana can be subdominants. When the tolal number ol algac exceeds
100 x 10© individuum/L. the water is slightly polluled and politrophic. Impact on the Tisza
River is considerable.

Material and methods
Samples were taken on 15 sampling sites during a longitudinal sampling trip along the
Maros in August 1991, Samples were lived in Lugol's loding. Algac were counted under an
inverled microscope. An Olympus (ype microscope was used in identifications.
Results

Specics composilion (fig. 1.)
In this study 159 (axa ol algac were found in Mures:

Cyuanophyla 10
Euglenophyia 14
Pyrrophyta 7
Chrycophyecae 6
Bacillariophyceae 46
Chlorophyceae 76
Tolal 139

Cyvanophyla
Blue-green algue are sporadic in upper seclions of the river. In the middle and upper
scctions three specics. Oscillaloria limmctica Lomm., Phormidium molle (Kute.) Gom. and
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Spirulina laxissima G.S. West are characteristic. All the (hree planktonic clements can occur
in polluted and saline waters. Phormidium molle is saprophytie.

Tig. 1. Percenlage composition of algal conumunities
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Fuglenophyta

Algae belonging to this group are sporadic in the upper and middle sections. Below
Alba lulia species (Euglena polymorpha Dang., Euglena proxima Dang., Euglena viridis
Ehr.) indicating polluted conditions appear. The record of Pelalomonas involuta Skuja is
interesting.

Pyrrophyta
They arc rare in the upper scclion, Rhodomonas lacustris Pasch. ¢ Rud. and
Cryptomonas species are [requently found in lower sections ol the river.

Chrysophyceae
Their occurence is sporadic all along the river basin.

Bacillariophyceac

The upper scetion is characterized by rheophyl clements, although the number of
species thal are occuring mostly in streams (like Achnanthes minulissima v.minutlisima
Kutz., Meridion circulare Ag.. Nitzschia fonticola Grun.) is rather low. Species indicating
cutrophic condilions or medctately peolluted environments appear niext below the source
(Nitrschia acicularis (Kul~.) W.8Sm., Navicula ervplocephala Kuiv.). Nilsschia palea (Kutz.)
W.Sm. is also characteristic in the upper region. Ecological qualification of diatoms lies in 4
wide range in this miver scetion oligotrophic wnd cutrophic. oligosaprobic and — a-
mesosaprobic indicalors arc present, they are mostly cosmopolilan. [n the midsiream seclion
Cvclotella meneghiniana Kutz., Nitzschia palea (Kutz.) W.Sm., Nitzschia acicularis
(Kuz)W.Sm. and Nilrschia palacca Grun. arc constant clements. These specics indicale
culrophic conditions and polluted environments. Planklonic dialoms appear in this scclion
like Aulacoseira distans (ERhr.) Simon.. Acanthoceras zachariaschii (Brun.)Simon.. and
Nitrzschia reversa W.Sm. which indicale salinc walers. The lower seclion is similar o the
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midstrean one with more plankionic diatomns like Aulacoseira granulata var. anguslissima
(O.F. M.) Simon.and Skelelonema polamos {Weber) Hasle.

Chiorophyta

Green algae are practically absent in the upper section. A large number of green algae
can be found in the middle scction, most ol them are cosmoepolilan and occur in cutrophic
walers. Carteria wisconsinense H.P. is a rarity. and occurs in plankionic lakes. The number
of taxa increases from the upper section. algae belonging to Chlorococcales dominate. A
small sized (2-3 um) coccoid green alga appears in this region, p-algae invasion has began
some ycars age in small cutrophic streams, canals and backwaters arc found in larger
quantities and recently in rivers 100. This coccoid green alga regularly occurs in the Maros
River in summer (Hamar 1991). Several rare species. like Chlorogonium elegans (Dang.)
Dang.. Micractiniumn crassisctun Horlob., Polyedropsis spinulosa (Schmidle) Schimidle and
Pascherina tetras (Kors.) Silva were also recorded.

List of algal taxa of the Maros River (1980-)

-J

CYANOPTIVTA

Anabuena spiroides Kleb.
Anabacnopsis clenkinii Mull.
Aphanizomanon issalschenkoi (Uss. )Prosch.
Microcystis acruginosa Kutz.
Oscillatoria granulata Gard.

O. limmetica Temm.

O, prolifica (Grev.)Gom.
Oseillatoria spp.

Phormidium molle (Kutz. )Gom.
Spirulina laxissima G.5.Wost

FUGLENOPITYTA

Fuglena acus Fhr.

E. allorgoi Dofl.

E. goniculata Duy.

L. limnophila Lemm.

L. polymorpha Dang.

T.. proxima Dang.

. virdis Thr.

Petalomonas involuwa Skuja

Phacus amoldii Swir.

P. pusillus Lomn.

P. pyrum (Thr.)Stein 3.

P. skujae Skv.

Strombomonas (uviatilis (Temm. el
Tracholomonas hispida (Perty)Stein
I volvocina Lihr.

ol

PYRROPITYTA

Cryvplomonas curvala Thr, em. Pen.
C. crosa Ehr.

C. marssonii Skuwja

C. obovata Skuja

C. ovata Lhr.

C. rellexa Skuja
Gyvimmodinium excavatum Nygaard 3.
Rhodomonas lacustris Pasch. ot Rult.

CHRYSOPIIYTA
CHRYSOPIIIYCLAL
Chrysococeus biporus Skuja

C. rulescens Klebs

Dinobryvon divergens Imhol’
Mallomonas sp.

Synura globosa {Schiller)Starmach
S. uvella Lhr.

NANTHOPHYCEAFE
CGomochloris mutica (A Braun)Fou 3.

BACTILARIOPIIYCEAL

Acanthovceras sachariaschii (Brun)Simon.
Achnanthes clevel Grun, 2.

A, hungarica (Grun.)Grun. 2.

A lanceolata (Bréh. )Grun. 2

A lanceolata v, minor (Straub)Lange-Bertalot. 2.

A minutissima v. minutissima Kutz.
AL plonensis TTust. 2.

Achnanthes sp.

Amphora normanii Rabh. 2.

Amphora spitzbergiensis Van Land. 2.
A pediculus (Kutz YGrun.
Asterionella [ormosa TTass.
Aulacoseira distans (Fhr.)Simon.

A italica (Ehr)Simon. 3.

A, granulata (Fhr.)Simon.

A gr. v angustissima (0.1 AL )Simon.
Caloneis amphisbacna (Bory)Cl. 2.



Coceonais neodiminuta Krammeor 2.
C. disculus (Schumann}Cl, 2.

C. placentula Lhr.

Cyelotella radiosa (Grun)T emm. 2.
C. glomerata Bach. 2.

C. mencghiniana Kutz.

C. psoudostelligera Hust. 2.
Cylindrothacea graeilis {Breb.)Gun. 2.
Cymatopleura solea (Brob.)W.Sm.
Cymbella helvetica lutz. 2,

C. microcephala Grun. 2.

C. silesiaca Bleisch

C. sinuata Greg, 2.

C. silesiaca Bleisch in Rabenh, 2.
Diatoma tenuis Ag.

. vulgaris Bory

Fragilaria arcus (Fhr)CL v arcus

F. capueina v. rumpens(kutz. )] ange-Bertalot 2.
F. ulna {Nitzsch)l ange-Bortalot
I'ragilaria ulna v. acus (Kwtz. )Lange-Bertalot
Gomphonema angustatum (Kutz. JRaben.
Gi. augur Thr.

G. parvulum (Kutz)Kutz, 2.

(. pseudoaugur Langs-B.

(5. olivaceum (Hom.)Breb.
Gyrosigma acuminatum (kutz. }Rabh. 2.
(. scalproides (Rabenh. )CL.

M. varians Ag.

Meridion circulare Ag.

. cari khr. 2.

.cincta (FhroRalls

. eryvptoecphala kutz.

. gregaria Donk. 2.

. lanceolata (Ag.)Ehr.

. menisculus Sehuman

. thynechocophala Kutz.

. tripunctata (OQ.F. M Bory 2.
veneta Kutz.

. viridula (kutz. )lhr.

Nitzschia acicularis (Kuz YW .Sm.

. amphibia Grun. 2.

. constricta (Kutz)Ralls in 'ritch.
. dissipata (Kutz.)CGrun,

. fonticola Grun.

. fruticosa [1us.

. gracilis Tlantzsch 2.

. hungarica Grun.

. intermedia Hantzsch

. palea (Kulz )W.5m.

paleacca Grun.

. perminuta {Grun.)l*eral.

recla ITantzsch 2.

. reversa W.Sm.

. subacicularis Hus.

. sublinearis Hust. 3.

tzschia spp.

A A

S

LA LA LSS

Rhizosolenia eriensis H.1..8mith
Skeletonema potamos {Weber)llasle
Stephanodiscus hantzschii Grun. 2.
Stephanodiscus spp.

Surirella angusta Kutz, 2.

5. ovalis Breb.

CLOROPLIY TA

Actinastrum hantzschii Lagerh.

Carteria wisconsinensis TLP.
Chlamydomonas spp.

Chlorogonium clegans (Dang. ) ang.
Closterium aeutum v. variabile (Tomm.)Kricg. 3.
Coccomonas orbicularis Stoin

Coclastrum microporum Nacg.

C. sphaericum Naeg.

Cosmarium bolrviis Menegh.

Crucigenia apiculata (Iemm.)Schmidle

C. lenesirata Schmidle

C. quadrata Morr. 3.

C. totrapedia (Kirschn. )W'. ¢t G.S. Wost
Dictvosphaerium anomalum Kors,

). ehrenbergianum Naeg. sensu Skuja

1), pulchellum Wood 3.

Didymoevstis planctonica Kors.
Didyvmogencs palatina Schmidle 3.
Lndorina clegans Lhr.

TFrancein ovalis (France )l emm.

Golenkinia viridis (Frenzel)Printz 3.
Gonium pectorale O.F. Muller
Granuloeytopsis pseudocoronata (Kors. )Hind. 3.
[Ivaloraphidium contortum Pasch.ct Kors.
I1. cont. v. tenuissinmm Kors,
Kirchneriella irregularis ((G.M.)Smith)Kors. 3.
Komarekia appendiculata (Chod. )Fout
Korschikoviclla limnetica (1emm. )Silva 3.
[Lagerheimia balatonica (Schor(l)Hind.

L. genevensis (Chod.)Chod.

L. longiscta {Lomm. }Wills

T.. quadriseta (Tenmm. YG. M. Smith

T.. wratislaviensis Schroed.

[.obomonas ampla v.mammilata (Svir.)Kor.
Micractinium crassisetum Horlob.

M. pusillum L'res.

Monoraphidium arcuatum (Kors, ) lind.
M. contortum (Thur. )Kom.-T.eg.

M. grifluthii (Berk. )Kom.-T.eg.

M. komarkovac Nvg.

Neodesmus danubialis Hind.
Nephrochlamys willcana (Printz)kors.
Oocvstis borgei Snow 3.

(. lacustris Chod. 3.

O, marssonti Temm.

"andorina morum (O.F. Muller)Bory
rascherina totras (Kors.)Silva

Pediastrum borvanum {Turp. )Mencgh.
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P. duplox Moyen
P. simplex Meyon 3.
P. totras (L )Ralts

Polvedropsis spinulosa (Schim. }Schmidle
Scenedesmus acuminatus (Tagerh YChod.

S, acutus Meyen

. armatus Chod.

. bicaudatus Dedus.

. brevispina (G.M.Smith)Chod,

. brevispina v. bicaudatus ITorlob.
. denticulaws Tagorh.

. denticulatus v.lincaris Hangs.

. dispar (Lreh. JRabenh.

. ecornis (L )Chod.

. evornis v.discilommis Chod.

. ellipsoideus Chod.

. intormedius Chod.

. intermedius v.bicaudalus Hortob.
. longispina Chod.

. apiculatus (W. o G.8. West)Chod.

5. magnus Moeven

S. opolicnsis I'.Richt

S. ovalternus Chod.

S. protuberans Fritsch

S. yuadricauda (Turp.)Breb.

8. spinosus Chod.

Schroedenia indica Phil. 3.

S. setigera (Schroed. )Lomm.

S. spiralis {Primtz)Kors,

Scouwrlieldia cordilornmis Takeda
Staurastrum paradoxum Meyven
‘Tetracdron arthredesmilorme (WestYWol.
I. caudatum (Corda)Hangs.

I minimum (A Lr) langs

I proteitorme (Lurn)Brun. 3.

T. triangulare Kors. 3.

Tetraselmis cordilormis (Carter)Stem
Tetrastrum glabrum (RollyALL et "I9lT
T, pungtatum (Schimidle)Ahl ot 1T
I staurogeniactorme (Schrocd.)Lemm.

woalga (2-3 wy: markless: this study; 2. Dobler-Kovacs (1981) only; 3. Tlamar (1991) only

Quantitative changes

In the upper section of the river low numbers of individuals were found (0.06 - 0.14 x
100 ind/1) and diatoms dominatcd (72-92 %). Eutrophic indicator spccics; Nilzschia palacca
Grun., Nitzschia acicularis (Kutz.) W.Sm. and Nitsschia palea (Kulr.) W.Sm. dominated.
{Table 1. Fig. 2)

Diatoms remain the dominant group in the middle scction; they contribute 10 1otal
numbers by more than 30% . Dominants: Cyclolella meneghiniana Kutz. and the three
diatoms listed before. Contribution of green algae is around 30% . Total numbers is higher
(008 - 0,75 x 100 mgd/) than in upper sections. Dialoms and green algac almost equally
contribute 1o total numbers in the lower river scctions. Cyclolella meneghiniana,
Stephanodiscus spp.. Nilzschia aciculanis and green p-algac arc important. Total numbers
changed between 21.5 - 55 x 109 ind/L. which indicates that the water is cu-polytrophic and
moderately polluted.

Ecological considerations

Composition ol algal communitics reflect both the hvdrographical properties ol the
rivers and the effects of allochtonous factors. like pollution (Figs. 2-3). The quickly running
(50 - 110 ¢m/s) Maros reccives many small strcams in its upper scetion. Correspondingly,
algal abundance is low, dialoms dominale. However, species that indicate pollution appear
in this section.

154



Flow vclocity is lower in the middle scction (20 - 30 ¢m/s). Beside rheophyl diatoms,
planktonic dialoms and green algae arc increasingly dominant. Composition ol the algal
assemblage indicates considerable pollution. There is a further decrease in velocity (5 - 25
c¢m/s) in the lower scclion, in addition the pollution is significant. A large number of
planktonic species that characterive cu-polytrophic conditions and moderate pollution can
be experienced (Figs. [-3).

liig.2. Dinamisms of'the taxa and numbcr of algac
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Fig.3. Indications of pollution by increase of individual number of some algal 1axa
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The above described phenomena are also reflected in correlation analyses. Algal
nimnbers and number ol specics positively correlated (= 0.85), while both arc ncgatively
correlated with Shannon-diversity (r= -0.64 and r= -0.86. respectively). The considerable
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‘Tablel. Quantitative dinamism of phytoplankton of the Maros river
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CYANOPITYTA
Anabacna spiroides Kleb. 3 6 6
Anabacnopsis elenkinii Mull. 6 30
Aphanizomenon issatschenkoi 3 6

{Uss.)Pros.
Microcystis acruginosa Kutz. 6

Oscillatoria granulata Gard. 6

. limnetica |.omm. 6 210 73 30 60 6 6 6
Q. prolilica {Grev. YGom. 6
Oscillatoria spp. 1.5 3 3 6 9 3 3

Phormidivm molle {Kutz, YGom. L5 390 1200 960 120 600
Spirulina laxissima (.5, Wost 60 9 3 30 30

fiotal Cyanaphyia 1.5 3 3 7.5 y 288 87 42 A%6 1248 990 126 618]
KLGLENOPHY TA
TFuglena acus Thr. 3 3

.. allorgei Detl. 6

!, geniculata Duj. 3 3

. limnophila T.emm. 6 6 30 6
%, polvinorpha Dang, 6 30 6 6 6
. proxima Dang, 1.3 3 3 3 3 30 30 30 6
. viridis Lhr. 30 30

’etalomonas involuta Skuja 3

IThacus amoldii Swir. 1.
P. skujae Skv. 3

I pusillus Lemm. 3

Strombomonas Muviatilis 4]
(Lemm.)ell
Trachelomonas hispida (Perty)Stein 6

I volvocina 30 6 6
total Luglenophyta 1.3 1. 102 7272 42 24]
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Table 1. (continued)

Y RROIHY'TA

Cryplomonas curvala Fhr, em. Pen.
C. crosa Lhr.

C. marssonii Skuja

C. ohovala Skuja

C. ovala Thr.

C. rellexa Skuja

Rhodomonas lacustris 1"asch. et
Ruil.

—_—
o

in

)

6

60 30

60
18

6)
120

TR0
G0

fiotal Pyophvia

12

3 3 96 136

138

28K

318)

CHRYSOPHYCEAE
Chrysococcus biporus Skuja

C. rutescens Klobs

Dinobrvon divergens Imhol
Mallomonas sp.

Syvnura globosa (Schiller)Siwmach
S. uvella Ehr.

—
Lh e

LS

30 30

frotal Chivsophvesac

30

30 30

BACILLARIOPY CLAL
Acanthogeras vachariaschii
{Brun.)Simon.

Achnanthes minutissima
v.minutissima kutz.

Achnanthes sp.

Amphora pediculus Grun,
Asterionella formosa TTass.
Aulacoseira distans (Ihr.)Simon.
A, granulata (Ehr)Simon.

AL gr. v.anguslissima

(O Mull)Simon.

Coccongis placentula Lhr.
Cvelotolla of. meneghiniana Kutz.
Cymatopleura solsa (Breb. )W .Sm.
Cvimbella silesiaca Bleisch
Mhatoma lenuis Ag.

D. vulgaris Bory

—  Fragilaria ulna (Nitzsch) ange-
A Bonalo

=
wn

h
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in
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5 Table 1. {continued)

T ulna v.acus (Kulz, )Lange- 3 30 60 6
Bertalot

Gomphonoma angustatum 1.5 4.3 7.3 3

(Kutz.)Raben.

G. avgur Lhr. 1.5 1.5 L5

G. pseudoaugur Lange-Bertalot

(3. olivaccum (Horn.)Breh. 6
Melosira varians Ag. 1.5 1.5

Meridion virculare (Grev.)Ag, 1.3

Navicula cineta (Chr. )Ralls 3 6

N. ervptocephala Kutz. 1.5 1.5 3 3 6

N. lanceolata (Ag.)lhr. 1.5

N. menisculus Schuman 6

N. rhynchocephala Kutz. 3 3 1.3 1.3 3 3 3 9 60 6

N. venota Kutz. 1.5

N. viridula (Kutz)lhr. 3 1.5 3 6 6

Nitzsehia acicularis (Kutz,)W.Sm. 4.3 7.3 6 9 18 60 30 73 60 600 1380 420 120 120
N. dissipata (Kutz.)Grun. 1.5

N. fonticola Grun. 4.5 9 7.5 1.5 3

N. lruticosa [Tus. 6 3 60 6 180
N. hungarica Grun. 3 3 18

N. intermedia Hantzsch 24 3

N. palea (Kutz.)W.8m. 4.5 103 4.3 4.3 24 103 60 6 120 90 120 180 180 180
N. paleacea Grun. 9 10.5 36 283 27 3 27 6 13 105 [ 30

N. perminuta (Grun. )Peral. ] 4.3 7.3 1.3

N. reversa W.8m. 6 6 6 30 30 6 6 60 18
N. subacicularis Hus. 3 3 12 30 30 60 60 180)
Nitzschia spp. 7.5 4.5 6 3 1.5 13 24 3 6 45 o0 6 12 60 120
Rhizosolenia eriensis ILL. Smith ] ] 6 ]
Skeletonema polamos 18 30 6 ] 120
(Weber)l lasle

Stephanodiscus spp. 1800 3400 7200 1200 1200
Surirella ovalis Breb. 1.5 1.3 1.3 L3

oher diatoms 3 1.5 12 1.3 18 3 3 9 6 6 12 6 60
frotal Bacinariophveeac 34 66 1032 75 76.5 669 750 762 444 338 25338 23971 18197 9726 16322




T'able 1. (continued)

CIILOROPIIY TA
Actinastrum hantzschii Lagerh. 6 60 60
Cartleria wisconsinensis [1.P. 3 3
Chlamydomonas spp. 1.5 10.5 4.5 1.5 135 60 60 9 9 120 160 240 120 180
Chlorogonivm elegans 6 30
{Dang.)ang.
Coccomonas orhicularis Stein 3 6
Coelastrum microporum Naeg, 3 12 120120 12 30
C. sphaericum Naeg, 6 12 60 6
Cosmarivm botrviis Menegh. 120
Crucigenia apiculata 3 3 6 6 90
(Lemm.)Schmidle
C. lenestrata Schimidle 6
C. tetrapedia (Kirschn.) W et 3 3 6 3 G0 6 6
GLB. West
Dictvosphacrium anomalum Kors. 30
1. chrenbergianum Nasg, sensu 150 130 60 60
Skuja
Didymaocystis planctonica Kors. 6 3 3 6 60 90 12 60
Hudorina slegans Ehr. 3 6
Lranceia ovalis (ranes)l omm, 30
Gowium pectorale O.T.M. 3
ITvaloraphidium contortum Pasch. 9 3
ot Kors.
[1 v vtonuissimum Kors. 3 3
Komarchia appendiculata 30
{Chod.)Foul
[.agerheimia balatonica 6 6 90 60
(8chartt))Hind.
[. genevensis (Chod. YChod. 12 30 60
L. longiseta (Lemm. )Wille 30
L. quadriseta (Lemm.)G. A Smith 3
I.. wratislavichsis Schroed. 6 60 30
[ obomonas ampla v.mammilata 6 6
(Svir.)kor.
Micractinium crassisetum ITortob. 30

o M. pusillum Fres. 60 60 6 6 30

=
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Table 1. {(continued)

Monoraphidium arcuatum
(Kors)Ilind.

M. contortum (Thur.)Kom.-Leg.
M. grillithii (Berk.)Kom.-Leg.
M. komarkovac Nve.
Neodesmus danubialis [ind.
Nephrochlamys willeana
(Printz)Kors.

Qocvstis marssonii Lemim.
IPandorina morum (O.F.M.)Bory
Pascherina tetras (Kors)Silva
Pediastrum borvanum
{Turp.)Menegh.

1. duplex Meven

P. tetras (15hr.)Rall
Polyedropsis spinulosa
(Schmidle)Schmidle
Scenedesimus acuminatus
(Lagerh.)Chod.

5. acutus Meyen

S. apiculatus (W, <t

G 8. WestYChod.

5. armatus Chod.

. bicaudatus 1Jedus.

. brevispina (G.M. Smith)Chod.
. b. v.bicaudatus Iortob.

. denticulatus Fagerh.

. d. vlinearis Hangs.

. dispar (I3reb. )Rabenh.

. ecomis (Ehr)Chod.

. ¢ v.discitormis Chod.

. ellipsoideus Chod.

. intermedius Chod.

. 1. v.bicaudatus Iortob.

. longispina Chod.

. maghus Meyen

. opolicnsis P.Richt

. ovalternus Chod.

in
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6
6
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3
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30

6
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30
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120

6
0O
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1140
160
240

(]

60
60
6

60
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240

180

6
6
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420
60
60)

6

6

0O

0O

30

0O
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6

60

60

90

780

60

30

60
6
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30
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30

30

(]

340

120

30
120
6
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Table 1. (continued)

S. protuberans Iritsch 3 9 60 60 12 120
S. quadricauda (Turp.)D3reb. 6 3 150 60 30 600 720 420 390 960
5. spinosus Chod. 9 9 12 3 [ 240 180 240 210 240
Scourfieldia cordiformis Takeda 60
Schroederia setigera 3 12 30 60 6 60
(Sehroed. )Lemm.

S, spiralis (Print2)Kors. 3 3 6 12 30 6
Staurastrum paradoxum Meyen 3 3 6

‘letracdron arthrodesmiforme 30 60 6
(Wast)Wol.

1. caudatum (Corda)ITangs. 30 6
Tetraedron minimum 4 3 4 30 120 12 6
(A.Br.)Hangs.

‘letraselmis corditormis 3 3 3 6

(Carter)Stein

Tetragtrum glabrum (Roll)ANL et 3 3 3 30 90 6 60 60)
Titt.

1. punctatum (Schmidle)Ahl et 3 3 60 120 6

TilT.

T. staurogenielorme 3 30 6 6 120
(Sehroed. emm.

other Chlorococeales 1.5 10.3 60 73 90 180 180 240 120

u alga (2-3 w) 232500 23400 22630 9000 9000
total Chlorophvta 1.5 10.5 4.5 4.5 1.5 339 351 373 402 369 26616 27400 206742 11112 13140
| TOTATL NUMBER OF ALGAE 58.3 76.3 134 885 99 1044 1284 1633 942 IR 1 32668 34877 46534 21534 32410]
Number of taxa 19 13 23 23 18 45 51 57 42 38 73 R0 70 063 70
= diversity (Shannon-Weaver) 39 3 3.8 38 3.3 33 3.9 3.7 4 4.1 2 24 23 23 2.8
S saprobily index (Pantle-Buck) 2.14 2.07  2.03 2 1.83 225 2.35 22 1.95 2.16 2 234 227 21 22



decrease in diversity in the lower seetion clearly indicates the immense changes in
commumty structure which 1s caused by pollution. From Alba lulia - [tom Uns pownt, which
marks the beginning of the lower section of the river. phvtoplankton structures strike one
more as a well-operated sewage oxidation pond than a river.

Conclusions

Composition of algal communities of the Maros River well reflects both the hvdro-
geological background and human impacts. Swroundings ol the heleocren type source has
been already slightly polluted. Inits upper region the nver Tows through a basin wath only a
slight slope (Giurgeu Basin), where the level of pollution increases. In the Toplipa-Deda
strait sell-purilication oceurs.

The middle section begins above the mver dam at Tirgu Mures. Downstream imipacts
of sewage water from Tirgn Mures and Ludus can be observed. The two considerable
streams, Arics and T'frnava, diluwie the river.

The lower section begins at Alba Julia, where the niver receives a ligh level of
pollution. The leads to an algal community structure that characterizes sewage oxidation
ponds. The water quality slightly improves in the lower seetion, where sewage [rom Makd
contributes 1o an nerease in the level of pollution.

I would like to thank my colleague, Keve Tihamér Kiss, [or his assistance and advisc.
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