
ALGOLOGICAI STUDIES OF TEf MAROS (MURE$) RIVER
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Intrcductiotr

Algae play an important role in riverine ecosystems: they pioduce oxyg€n, s€rve as
food for anitruls, and indicat€ conditions ofand changes to the environnent.

At poinls near the source and upper sections of riveN, attached algae (periphfon) arc
sub$uface as inhabitants of the planktonic environment (ls€udoplankon, tychoplankton).
Due to both the high velocity of ]later flow in upFr sections of river basiis, and high
turbidity caused by inorganic panicles, diatons are the main group of algae. A decrese in
velocity and/or inc.easing nutrient load can l€d to the dominanc€ of other groups (e.g.
green algae) of algae. In the middle and lo*er sections of riverc red planktonic algae
(potamoplankton) can become increasingly dominant.

The first records on algae in the Maros River were provided by Schaa$chnidt
(1880). Lep$i (1925-26) studied the plankton of the river at Or,ttie, and rcco.ded 13
species. Peterfi and R6b€rt (1958) described two new species of qmbella (Clmbella
subcapitata and qrnbella s€nielliptica) Irom samples dnt lrere taken at firgu Mures.
R6bert (1960,1962), sp€cialist in diatomology, studied the diatoms ofth€ closely connected
Tirgu Mure$ backwater betw€en 1960-62. In this back\iater an int€resting mixore of
diatoms that are characteristic for different habitats lras fourd: the plankonic Melosira
granulata var. angustissima, the epiph''tic Synedra parasitica var. sukonstricta and
Nitzschia sigmoidea, the alpin-boral Pinnularia l.rrelica, the rheophyl Ceratoneis arcus
and Sun(ella tenerea var. nervosa and the halophyl Clclotella meneghiniana, Epithemia
sorex, Bacillaria paradoxa and Nitzrchia hungarica. He considered most of the species of
lhe identified 92 to be ubiquisls. R6b€rt (1962) describ€d two new taxa fiom this
backlater (Pinnularia interrupta WSm. var- intermedia R6bert ad Comphoneina augur
Ehr. var. marisiensis R6bert). R6berr (1968) studied the diatoms in samples taken fiom the
Maros dver at Tirgu Mure$ in 1953.

Diatoms lound in the ph)'tob€nthos (the term bioderma used in the cited paper) had
rheophyl, bentonic, eutrophic and b-mesosaprobic indication values. He chamcterized the
species as having pseudoplarktonic elements; and numerous diatoms had their origin in
the saline waters nearby (Singiorgiu de Muret).

Uherkovich (1971) took samples in 1962 and in 1967 at the mouth of ihe Maros near
Szeged- Rheon-B?e diatoms dominated, characteristic potamoplanliton was not obsened
e\en when rhe waler level $as lo$. The tolal number of Individuals (L8-4.8 x 106
individuum,4) was higher than tlut in the Tisza River. The presence of Clclotella
meneghiniana, Nitzschia acicularis and Nitzschia palea among the dominating species
indicated a high level of pollution. He corcluded that althougft the Mures has a detectable
inJluence oB the Tisza. lhis is not ofconsiderable sisoificarce.
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Addnosi et al. O97t) anatzed rhe algae of rhe river along a longiMinal section in
1977. Th€tu conclulion cas that the ph''toplarkon ehich indi.at. a high l.vcl of Fllution
strd h'?ertophic conditions Mvc an essential iilluenc€ on the Tisza Riv€r. A significantly
incr€sed nunber ofcuplar*tonic diatons and grean algae was found.

hler & Kovdcs (1981) analyzed the diatoms in the benthos of thc Maros Ri!€r at
thc mouth. The eu-politrophic indicator Cyclotella pseudostelligera, the planllonic
Sl(elclone[ra polamo6 ard NiEschia aciq ari6, which can be found in polluted naters,
rrtrc thc domimds. Tlrc Maro6 had a cooridcrable influence on thc bcnthic diatom
assdffages oflhe Tiszt River.

V{ncsa (1981) analyzd tlle olher goup of alSae in parallel samples of ihe abot€
sulrcy. His conclusion nas th6t th6 impact of the Maros on the Tisza is the highest among
6ll the tribularies.

Hanar (1991) enablished that the ph]'toplarkon ofthe Maros fuvcr is charactedzed
by the dominance of p-algaa (2-3 F) during tha vegptrdon period. AlEo, either grcen algae
or Clclotella meneghiniaru can be $bdominantr. When the lo{al number of algae exceeds
100 r l@ individuunil, d|e water is slighdy pollutd and politmphic. Lnp.ct otr tlle Tisza
Fi!€r is considerable.

Mrterial ard oetbods

Samples $rr€ talen on 15 sarnpling sites during a longitudinal sampling trip along
th€ Maros in August 1991. Samples *€re fxad in Lugol's lodine. Algae llErc coonted
under an iDverr€d microccopc. An OIynFts t ?e miqoscope sras used in identifications.

R€rult!

Species composition (fi9. l.)
In this study 159 t xa ofalgae nve fourd in Mures:

ClanoDhj/ta
Euglenophyta
Pynophyta
Chrycophyc€ae
Bacilladophyceac
Chlorophyc.eae
Total

l 0
l4
1
6

46

159

Cyanophyta
Blue-geen 6lgae ale sporadic in upper s€ctions of the river. In the middle alrd upper

scctions three species, Oscillato.ia limnetica Lerun., Phormidium molle (Kutz.) Gom. and
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Spirulina laxissima G.S. West are chaEcleristic. All the ttuee planldonic element, canoco. in pollut€d and s.line saters. phomidium moll. is saFophl,tic.

Fi& L P.F6t 8e @np.6i1ion of llsot comunjtid

Eug lenophy td

.,, tlgge belonging to- rhis group are Elbradic in lhe upper and middle secrions. Below/ Da tuta specres (lugtena pollTbrphr Dang., Euglena prcxima Dane., Eusl€na viridisEhr.) indcrrinS po ured conaitions appcar. The reoord 
"i 

p""r"."_i i*.i*id"Trtrlcreslinp

Pyrrophyta

^ 
Thcy are rare in thc upper secrion, Rlodomona! lacustris pa6ch. et Rutt. alldLrypromonas slEctes arc ftcquetrdy found in lo$€r secdons of the river_
Chrysophyceae
Their occurence is sporadic all along the nl€r basin.
Ba  c  I  l l  a  r i  o  p  hyc  e  de

_--,l:.T"t 
section is characlerized by rheopbyt clemen$i allhough d|€ nu[$c. of

Po, P1.1. T*Ing nro$ly itr steafts (lite Achiaflles minurirs]na v.minurisima^urz. Menolon orcutarE Ag.. Nil^chia fonticola Grun.) is ralher low Species indicsting
:.u:feqi: con9id:n: or modelarety poltuted envrrorncNs appear nexl below the sourceU\r.zscrua acrculans (Kutz.) WSm., Navicula cry?tocephala Kutz.). Nitzschia Dalea(Kuta) W.Srn. is also characterisric in Oe oppei'region. fcoi"Cr; s;;;;;fdiarons lies in a wide mngc in ftis rilrr scction: ;igr.pru" *ra *-"opf,ilJfip.Oii
11-- " 

t*oPd,: indicators are pr€senl ley 
"a 

ro.try 
"osirogitt 

i. l'" rrremrdsrream secrion Cyclotclta meneghiniana Kulz.. Nitacfui pao fXur-z. r WSi.,Nitzschia aciculans (Kutz.)WSm. ,r,a piur"tu" palacea Grun. !r" *rir" .f"r*ol
Tl:se 

spc.ies indicarc europhic conditions and potturca enuironments. fianLtonilolaronls appear rtr 0Us &ction like fulacoseira disla$ (ER.br.) Silrlon., Acanthoccrasachariaschii (8run.)Simoo.; ard Nilzschia rcversa W.Srn. 
"ti"i 

i.A".ii Jl* *"JJ
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Tha loscr s€afion is sinihr to the nidllEadl one with rmrc Dlaahonic diatotrE like
Aulacodeira graftrlala r€r, angEti66i[u (O.F. M) Sirnon.and Skeletonema potanos
(Wcbar) Hasle.

Chlorophyta
Green algaa are practically atE6r in the upper section. A large number ofgreen algac

can be found in the middla s€ctior\ most of them are cosmopJlitan and occur in eutrophic
*€terc. Cartcaia wisconsinens€ H.P. is a rarity, and occurs in planktonic lal(es. The
oumber of taxa i&rcasas ftortr lhe upper s€afio& algac belonging to Chlorococcal€s
dominate. A $nall sized (2-3 pln) coccoid geen alga apFars in this region. ll-algae
inva8ion has bcgan some yeals ago in small eufophic strcsms, canals and backwaters ate
found in larger quantities and recln0y in dva.s too. This coccoid $€en alga regularly
ocorr in tlte Mar6 River in su!ffner (Hfinar l99l). Sercral |are {|ecies, like
Chlorogonium elegans (Dang.) Dang,, Micraclinium cnssis€tum Hortob., Polyedropsis
s?inulosa (Schmidle) Schmide and Pascherina tetras (Kor5.) Silva \r€re also recorded.

Lisl ofalgal t.)(a oflhe Maro6 Ril€I (198& )

CYANO?HYTA Cymodiniln ermv|tum NyC!,rd 3,
Atuh.6!c'i.oid.. XLb. Rhodq4 . Ldlfi. P.eh <t Run,
Arh.-.r.i.lafii.ii Mun,
Apluiz]|]r.M i$b.hdioitu$.)Prch, CHRYSOPHYTA
Midbctrrir rnginoe Kurz CHRYSOPHYCEAE
O.cill.t6ii trDlLh G.rd. chrr6d@s bipm! sbj.
o.lidi.t ln C.ruf€€BK.n
O. Fditr€ (Cra.)cfl Di&6rrq dilqgs Inimf
Or.ilhlqilrlp, Mluwors rp.
Phomidiun noll.((ue)Ooo srrm 8lobd. (schilld)sLmach
Spillim ldiaitu C.S.W-1 S. u!.lh EIr.

ET'CLENOIIIYTA )CqN1!|oPHYCE/I!
Eusld '@ Ehr. cdi@ltldi. mriq (AB..ulFoft 3.
E. .llqg€i D6fl.

E. limlliL taD! ITACILLJ4IUOH|YCEAE
E. FlytEph. DDg. Aail!.* dlwis.nii (Bru)ginM.
E, !fo{in. Ds8. Achufh6 cl.v.i CM, 2,
E. vindis Elr, A hugric! (Cfl..)cfln,2.
Padd'llD inblutr shr. A l,!@Ll! (Brab.)ctun. 2
tt@.rml,ii S*n A l.!6LIrf,niM(SrN6)tredBatllor 2.
P, p{sills t.lm A nirlnildmvmittnir.ihlKuz
L pyrun (Ek)Slin3. .4 plondi! H!st.2.
P,3hrjre Stv. A.h$rtlE 6p.
SLmbql|m0lvililir(tlm)De0, A46d|nfuii R.th a
fndFlqtfuhieid! @.ntFr.in ArAho.pird,d8idir Vu Lotr Zr.vo,himErf 

iffiii:trm
PYRROPHYTA All.dci dists (Elr,)Sinor
Clptm|l4 c!.Eh Ur, a PoL A inli.. (Ek )Si'noo. !.
coqElr. AstdLb(e.)gi.@
C. hr:lsii sbjr A 8r- v sturri$io (OtM.)sind.
c. obovd. sk!j! crlm.i. mphisb.a (Bdy)cl. 2.
C, ovlia Dl!. Ct].tek ncodinilur. Kl||md 2.
c.Fa*sbj. c.di.6l@(scht''M)cl.2.
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c,c|d.ll.ndiN (G'@)t!n 2.

C. F.ldort llitn Eu& 2,
cyirdlo|.d sdinr G'!t.)Gn z
cy|nd.p|qD ela (B.!b)w.$tE
c),rd.ll. hlvdic. rre. ?
c. ni@?h.L crur 2.

c. dl6iE BLircb in R.!qd! 1

Fnsil&i. E (Ehr.)cl. !. .ru
F. etucir e runFs(Kutz)ljg.-Bdrrtor 2,
F. ulE (Nita.h)tds.-Bcn lor
IEsilq ulrr e 'd (Kdz[rrscEar.lot
@rdEDrsu!.r6(KdzlR.ha

G F !ul|D (Klc)Korz 2.
G, F.udo.u8u laseB.
c. oliv!.oun (Hd)Brcb.
cy$igm .MjErum (XuE )R.ttL 2.
G slF!id..(R hqfi)cl.

N. cri EI[. 2.

N. r.ipurcru (O.LM.)Bdt 2,

N viddnh (K'xz)Ur.
Nibd& -i@his ((uE )W.S'E

N. (@triclr (Xurz)Rrll! in Prirch
N. disip.l| (K!lz)cdn,

N Flilnuit (crur)Pdl.

RhieLr!. dift is ll-L,lhith
Std.rd n ldtr (Wcbq)fr.d.
$.pn@diE tu iii CtE! Z

CIOROPTIYTA
A!1i '!lmh0na.ldil4di!
C.itdi. vimi!6ir H.P.

ctlalsdih d.rD (D!&)Ddr:
Cloddiu edn v. Ei.hit (Im)Xri.g. t.
CMMgdnio|Iir St b
CeLnrub niftporun N..g,

Cffi6 bolrtf! Ma.sL
cruiFnqioLt (ItuF.hidL

C, LhFdi. (r\iF.tB)W, €t C,S.W.i
DidyuD[dim .Bn lum Kc.
D.k6bqsi|l@ N&S. E@ sht.

Dio/rard; rLd..i.. Kai
Ddybogm FLtiB 8{trnid. 3.

Irci. ovalb {F||d)Iftn
Cola*irn viridn 6612 Dkirr 3.
Cotun rc.roriL OF.M![a
cr@l&rr.Fi' Fadoas.. (rd)lti'd 3.
s].lo..rhidiM 6nabd P.rc6..i IQrL
H, Mt r l€nuisittM KG.
Kir.lffii.lL ir.s!ld. ((G'r',t )&!ilh)KoE. 3.
fqur.ki. Tpddi@ldr (Chod)Fod
rstditoddL liddio (t ..'n )silq 3.
L4.iFibn h.hcio (sd-a)rli!t
L 8ffii6 tchod.)Ctod
L ldBirdt GA4)w L
L qud.i!€ta (L5hn.)O.M.sniih
L Pati.lwituis 8.ln d
t tdMtrdpLvffiiLr.(svt )Kd.
Mia.dirim ali!tun ltat b.

Mo|d+tidiM .daun ffff .)Hidt
M..cnotun Grui)Km.-r,s.
M. Eiftlii (Bqk)r'on!-t c.

N6d-b!d.nhf! Hio4
N'U!C r@rB ,ill.!r (P.idxdr

P.nlo.iu mNd (Or.Mrlld)86.y
P...6diD ra! 66.)silvr
ltdidtnto.r@r(D!p.)noert-

P, t.tru (Ehr.)R!|a
?oly.4!psir.pirdM (8.Nm)sc$nidl.
s€rd.os .dhi'r.!r. oreet!)ctod.

S. Ti@ld, (w. d O.8.W!d)Ch.d.
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S. kevispid (G.M.Snin)chod
s. br€vilpim !. biodrtus Hodob,

S. d€nli@brw qlnois ll6gs.

S. ..dt vdisiaomis Chod

s. i mediE v.biqud!tu Horrob.

s. qu!&i6uda CIwp.)Bcb.

Schrle{kd. ildie Phil. 3.
s. s€ti8d (schm€d)rm

Solrfi eldi! cddifonnis T.k€r,a
StluG{rum p.6&xm Meyq
TeL.€{L6 &thrcdBhifode (W61)Wol.
T. @{htum (cord!)Hu8!.
T. mininM (ABr)Ite8s
T. Fot ifomE Cruh)BM. 3

T€lnsl,ni3 @rdifmis (C&ta)St€ir
T€lllstm Sbbdn (Roll)Ahl. et Titr
T. pucrahrm (S.hmidl.)Ahl. ei Tif;
T. sr.mgaiaefomo (Schro€d.)tm

Qusntitative chuges

In the upper section of the river low nunbers of indruduals \rEre found (0.06 - 0. 14 x
l0o indl) and diatoms dominated (72-92 y0. Etttra{'lltc indicator sp€cies: Ni chia
palacea Grun-, Nitzschia aciculans (Kutz.) WSm. and Nitzschia palea (Kutz.) w.Sn.
dominated. (Tabl€ l, Fig. 2)

Diatoms remain tle dominant group in th€ middle section; they contribute to total
numbers by more than 50olo . Dominants: CYclolella meneghiruana Kutz. and the three
diatoms listed before. Contribution ofgre€r al8a€ is a$und 30o% . Total numbers is higher
(0.08 - 0.75 x loo indn) than in.upper sections. Datoms and gre€n alga€ almost equally
contribute to total numbers in the lo$€r dver s€c1ions. Cyclotella meneghiniana,
Stephanodiscus spp., Nitzschia acicr aris and geen p-algae arc important. Total numbers
changed bet$€en 21.5 - 55 x l0o indn, which indicates that the $ater is eu-polltrophic
and moderately pollured.

F llgr (2-3 F); hdtl*: rhis srudt 2. Dollq-Kovi6 ( l93l) only; 3. H.m (r99l ) only

F.cologrcd co iderrdoN

Composition of algal corununities refle.t both the hydrcgaphical properlies of lhe
riv€rs and the €fr€cts of allochtonous factors, like pollution (Figs. 2-3). The quickly
running (50 - ll0 cm/s) Maros receives many snall streams in its upper section.
Correspondingly, algal abundance is low' diatoms dominate. Ho[€ver, species that
indicate pollution appear ir this s€ction.

Flow velocity is lo$€r in the middle section (20 - 30 cm/s). Beside rheophyl diatoms,
planktonic diatoms and green algae are increasingly dominant. Composition of the algal
assenrblage indicates considerable pollution. There is a fifther decrease in velocity (5 - 25
cm/s) in the low€r seclion, ilr addition the pollution is significant. A large number of
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planldonic sp€cies that characterize eu-polltrophic conditions and moderate pollution can
be experienced (Figs. l-3).

!is.2. DiIrmi@ oftlF r.e !d nhbq of .18&
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The above described phenomena a& also reflected in corelation analyses. Algal
numberc and number of $€cies positively conelated (F 0.85), while both are negatively
correlated with Shannon-diversity (r= -0.64 and F -0.86, respectively). The considerable
decrease in diversity in the lori€r section clearly indicates the imrnense clanges in
conmunity structur€ which is caused by pollution. From Alba Iulia - ftom this point.

E nubcr of i.dividual3



Toblel. Quirlriidive di|rmin of drtioddhd ofihe M.s nq

Atubltu rpirci&. Kl€6.
Aroblenopcir elq*irii Mull.
A9lotom is&ah€nkoi

Mioc.'dis .dgi@ Kue
G.ilddir Cl:rul.r. G.rd.

3

3 6

6

Ph{midim mne ((utzlcm
irulin luisim. C.S-Wst

6 210 ?5 30

9 3 3

6 0 9 3

3 6
1,5

3 3

3 3

6
3 3

600

6 6 3 0 6
6 3 0 6 6 6

3 1 3 0 3 0 3 0 6
30 30

390 l)00 960 120

EUGLENOPHYTA

E alldgei Defl,

E, vindis Elr,
Pelllol|r(fu iMlut! Slaj.

Tn lElo|m hi,?id! (Pqty)Slein

1.5

30

|  2 I 4  5  6  7  a  9  r 0  l l  1 2  1 3  1 4  l 5

9 238 a7

t-5 12 12 l5 6 9 rO2 12 72 42 24



PYRROTHYTA
C.rllonru @Nrh Ur. d. Pa. 60

6

tE0
60
6

3 3 0 2 4 @ 6 0
6 6 5 1 8

9 0 6 0 6 0
6 6 1 2 0

1.5 1.5
1 . 5 3 !
l , t

3

!00 90 45

6
12 tm 6 6

6 l t @ 9 0 6 0
30 6 120 lo 90

135 3o
3 3 9 3

6

4 . 5 3 5 3
3 1.5 150 l9t 51o lot

l-5
1.5

1.5
1.5

CHRYSOPIIYCEAE
CLr'gE!U9".-S.,j.

Dinotiyd diqSd In bf

Syer globa. (S.5 -)BLdn .b

4,5

9

t 5 u
t

1,5

BACILI,A.RIOPYCEAE
Acnri@ru ehrietdii

Ahplm pdiolB Grur
Adqi@lLlbr|!@Ha.
AlL&id dinaG,b.)sil|e
A Brond. (E!.)sim

Cowir plr..duL Elr.
Cyclorelh cC reCiniu Kltz
CrDr.olob &la (B.!b.)W.sn.
qDbdr..ilaisBlcisd

In8iLri. dr (Ni&rt)rrt.-

1.5 ,135

lN 225u4 \E675 9600 7800 16000

t t 6
!
3

t2 t59
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$ Trbl€ l. (6'rirued)

F. uln vr$ Gue)trso-B.rrllor
contphda &eudanln

C. Fddousu hn€e-B€nlbt
G. diM (Hm.)B.Eb.
M.ldnwi@ Ag:
Mdidio cimle (Cd.Xs.
N.viol. ci.d. (Elr.)R.lc
N. rt?r!.€p6!h rsiz
N. b|MhL (&.)Ek
N. Misl6 S€lnlmtr
N rhFdDo€plnL Kulz

N, viddiL (Kurz)Elr.
Ni6di. &icrnrn 6utz)w.sn
N. dn8iFt (i.ulz)Orur

N. idmEdi. g.rxa.h
N. p.la ((urz)Wsn

N. pminur. (cdn.)P6d.

N. N6o.i@brir Hu.

3
l.J 4.5 7.5

1,5 1.5 1.5

t .5

t . t

1 J
t .J

!

3
4.5

4.5

6

7_5

LJ

3

7.5

10.5 36
4.5 7.5

1.5

1.5

1.5

t .5

3 3

18 60

t.5

1 .5
6

3

24 lO5 60
3 n 6

6 6 6
3 3

t5 24 1

6
75 60

3

1 3

t8090 rr0 180
6 3 0

3
3

t20

30
30

l 5

60

600 1380 420 120 tm

lao

180
28.5 27
1.5

t2
6

3 0 6 6 6 0 t 8
30 60 60 t80
60 6 t2 60 t20
6 6 6 6

1 8 3 0 6 6 1 2 0
1300 5,oo ?200 1200 l2o0

RnizFlan aid& H.L Smil[
Srebtlmp.tmc (W.bs)ll$l€

1 .5  l . J
1 .5  12

r .5 1.5
1,5 13

54 66 t02 75 76,5 669 750 762 444 558 25338 2Jtl l3l9



Table l. (conirued)

CTII,OROIHYTA
Aditueun [.ntb.bii tig€rn.
Clrtsi. wi!.cir*is H.p.
Chlorry('llrlm+p,
Chlo.o€dih elegs

Co(*o|rm orbiculdb s&in
cclatlm nidopoflm N!es.
C.3p|llEicm Nec.
Crfuiuborr'rir M*CIL
csig6i. +iot.ta

C. far6h.r! sclmidt€
C. tdr.pcdn Gi6.la) W_ .t

Dicq'cphqiun .t@itM K6
D enmbagimm Nteg. w

Didyreydh platFtoio K6.
Euddi0 elegG EIr.
Frci.ovdis(F.e@)r-el@
Gmiu pecioGte O,F.M.
lltdn4hjdiM coildium psL el

It, o v.t nuisihum Kd
ron tdd. .ptadidhh

rre6h.imi. brtltoni€
(sdrdtrLlind.
L glt|etGir (cno<L)cnod
L losi!.r! G.t@)wilte
L. quld.ii.t (tam.)cI.shin
L *rdirLvi4ris Sclm€<L
t4tto|]monpl!v.|tr'miLrr
(svi.)Kq.
Miq..liniun cNb&rm gdto6.

G M. pusill'n!6.

60 60

t60 24
30

'12 30

6

12

6

t 2 6 4

30
150 150

3 3 6 6 0 9 0
3

30

6

9 120
3 3

135 60 60 9L54,510.51.5
180pn

120 120
12 60

120
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which marks lhe beginning of dle lower s€ction of the rh€r, phloplanldon stnrclures
strike one more as a E€ll-op€rated serage oxidation pond than a river.

Conclusions

Composition of algal conununiti€€ of ihe Maros Prver Drll reflects both the hydrc
geological backgound ad human impacts. Surrourdrngs of the helgocren Bpe souce has
been alr€ady slighdy polluted. In its upper region lhe river flows through a basin $,ith only
a slight slope (Giurgeu Basin), where the level ofpollution increas€s. In the Toplila-D€da
strait se|f-purilication occurs.

The middle s€c1ion begins above th€ nver dam at Tlrgu Mures. Downstream impacts
of sewage water flom Tlrgu Murel and Ludu' c€n b€ observed. The two considerable
sfeams, Arie$ and Timava, dilute the .iver.

The lower s€ction begins at AIba Julia, wher€ the river receives a high level of
pollution. The leads to an algal community structure that characterizes sewage oxidation
ponds. Tlrc nater quality slighdy improves in the lo\rq section, wherc se$age fiom MaI6
conlributes to an incrcase in the le!€l ofpollution.

I *ould like to dlank my colleagug Keve Tihamdr Kiss, for his assistance ard advise.
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