
PHYSICAL AND CHEMICAL CLA.RACTERISTICS OF ITf MAROS O{URX$)
RIVER

JANos WATJANm

IDtroduction

The expedition-like examination of the longitudinal s€ction of a river is an efiicient
method for discovery of the t)?ical changes in a longitudinal s€ction. The analyses of the
sediment are especially infornative b€cause the sediment integrates the effects of a longer
period (several months, eventually s€veral years).

The most examinations of longitudinal sections in lhe CarFrathian Basio have be€n
conducted on the Tisza fuver. In 1979, a detailed study of frc s€diment rr€s performed
(Gy6ri, V6gvrri, l98l; Lisd6, Berta, l98l), in 1986, the toxic metal contents oflhe e€rer
and the sediment nere examined (Waijandt, Bancsi, 1989), and in 1989, delailed chemical
and biological examinations lrEre performed in the *?ter body and in the s€drment
(waijandt er al, l99o).

Molerials and m€thods

Samples were taken along the longitudinal s€chon ofthe Maros at 15 sampling sites
on the following dates:

12.08.1991 at sample sites 1-5
20.08.1991at '  '  6-10
26.08.1991^t " " 11-15
Water samples rr€re taken from a bridge, ferry, or boat in the median of the river; lhe

sediment sampl€s were laken by Eckman sampler.
The temperature ofthe air and the *at€r, the smell, the colour, ihe lransparency, the

dissolved 02, the free CO2, and irater velocity r€re determined at the site. The
consenation ofnater samples ll€s made there, tm.

The sampling, the cons€rvatron and the examination of the chemical components
$€re performed according to Hungarian Standards. For suface *aters $€ us€d the
Hwgarian Standards MSZ 12750 series. For sediment, re used the HS MSZ 12739 series.
The examination of the toxic elements (melals and ars€nic) \ras p€rformed by atomic
absorption spectrometer tlT'e VARIAN 20BQ.

l l 9



Re3ull! ird dirculsion

P h y s i c a l  c h q r a c t e r i s t i c s  a n d  s l s p e n d e d  s o l i d s
The measurements of the colow of the Maros at the fil€ upper sampling sites sho\red

colourless or mildly yellowish *uter colour. It $€s greenish below Tirgu Mure', grayish
dowrslream to Ludu' and light yellowish on the lowe. seclion as far as t}e mouth of the

In the upper reaches the water was odorless while diferent smells were noticed at
loEer s€ctions, relaled to some kind ofponution Clable l)

The trans?arencf of *atef which is fimdaftentally determined !ry the concentmtion
of suspended solids (especially by the number of plankonic algae), is lhe greatest in the
colourless upper section shere lhe quantity of suspended solids and the number of algae
rl€Ie small at the same time (s€e chapter of algalogical discrssion). The transparency
decreased at the five middle sections and the five loirer s€ctions ofthe river.

The remperarure of$e water \r?s the lor€$ (12.5 o C) ar rhe secrions near rhe source
and the highest at the lo$€r reaches of the river (Table 1). tn the next lable values ol
slecific concentrations are plott€d against the dver kilometres.

The concentmtion of the suspended solids is very low at the upper section- At tIrc
middle section (betq€en sample sites 6-10) it increases significandy. At the lo\r€r s€ction
(tret*€en sample sites ll-15) it increas€s gradually (Figure l).

I no rgan ic  con  po  ne  n  t s
The fre€ CO2 conlent ofthe river in the upper se.tion where the total number ofalga€

was very low ras finalamentally irfluenced by the spring *ater (so called 'wine rl6ter")
wifr relatively high concen6ations of CO2. The fiee CO2 content is relatively high in this
section, it is less in the middle s€.tion, and it disappeared in the loir€r seclion (Figure l).

The pH-value changed in tolal harmony with the ca6on dioxide content. In the two
upper sections pH-values b€tv€€n 7-5 and 7.9 wele measured, in the lower sections the
values increas€d; they \I€re bet*€en 8.1-8.6 (Figure 1). lt is assumed to be in connection
with the increased algal activity, which means more unfavounblg water quality.

The concentration ofihe total dissolved matter (and its other form of expressio4 the
value of the conductivity) is lot{ ll0-209 mgil in the upper section of the Maros. It was
increased more than threefold (Figure 2) by finava in the middle s€ction, and it changed
only as a lirnction of the discharges and the regime after the little dilution etrect of the
Sebes (Sebeo) and the Sztrigti (Strei).

Fig. 3. sho*s tut the biggest part of the mineral salt increase go€s Aom the Kiikiilld
(Timava) to the l{aros in ihe form of NaCl. The *ater haraln€ss was increased by the
inlluerce of ihe Timava, but in a smaller degree. The perce{age of Sodium (Na TFvalue)
increased from 8.5- to 36% in the longitudinal section.

Fluoride content could be measlred in the lower section (Table l).
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Values of NH4-ion concentrations $€re relatively low because of the hith water
temperatue in summer and the fast nitrification, except b€low Tirgu Mur€f and Ludu',
wh€re the values indicate some s€r$ge disaharges (Figure 4).

It is strange ftat nitrate ions (1.?5.0 ngl) o6un€d even in thc nater ofde uppcr
sectior lls ooncentration incr€as€d up lo 8 mg/l dormstream ro Tirgu MuEo and it
rnaintained widr snall variation all along to thc moulh (Figurc 4).

Therc v€re no signifrcant nitdle @ocenfadons m€$rcd dovm to Tlrgu MurC.
indicating that no sigtifican pollution ourcas arc pr€sent. The najor pan ofthe lolal N
in the Dater eas in inorgianic forn Cigure 5), especially in tlrc forn of nilrale. In lhe
upp€r s€clion of Maros almost all of tho total phosphale consisted in ortftGphosphates.
Both P forms increased in the middle s€ction. In tha lo\r€r section do*n to Zam, there was
hardly any PO4 ion, then the toral P increased to the mouth (Fig. 5).

C o n ' p o n e n t s  o f  t h e  o x y g e n  b u d g e t
Thc COD values measured by the nethod of dichromate $ere not high in the upp€r

sections ofthe river, the easily oxidable matter fiaction (CODMn) belonging to the COD-
Cr \}"s about 5mgn Gigure 6). It increased slighdy in the middle section below Tirgu
Murd and Ludu', and increased considerably due to ihe inJluence of Timava. lt is possible
that the high content of organic mafter *as caused by the secondary production of orga cs
due to algal activity.

For a given dislance from the spring, th€ 02 saturation oflhe ater $€s nearly l00o/o
(Figure 7)- The decr€ase of concenlrations of dissoh€d 02 at the middle s€c1ion indicaies
organic ma(ter pollution which can e3sily be degradcd. The mo61 ufaiourable conditions
rN€re downstream to Luduo, where the dissolv€d otrygen concentratiorr decaqsed to 4,3
mgr. Along lhe low€I se.lion, thc aluration lr€s mor€ tlun l00o/o (due Io high algae
populations) which decre3sed all along to thc mouth-

O t h e r  c o n p o n e n t s
The values of phenol index (which r}as drtcrmined by the 4-amino-antiplain method)

lr€re wonh mentioning only in th€ niddle and the lower seclions (Table l).
Concentrations ofanion active detergents \r€re low along the Maros relatively hither

values werc measxred in the sections downstream to Tirgu Mure" and Arad (Table I),

Q r a l i f i c a t i o n
The prcsent valid standard has thrcc categories and it is tm liberal. (MSZ-10-172/|-

83. Evalualion and classification of surface \rater quality. )
The u€ter of the Mar6 b€longed to Class I do$r to sample site 9. From lhat point

on, it belonged to the Class II. pH-valu€s and concentrations of nitrite ions \r€re in Class
III at some sampling sites.

T o x i c  e l e n e n t s  i n  t h e  w o t e r s  o f  t h e  M a r c s  R i v e r
In the upper s€clion of the Marcs Fjver, Fe and Mn contents of the irale. ara

relatively high for geological re€sons. Tha Fc concenlralions were I ngl or higher, the
same for Mn were 0,1-0.2 mg/I. The naximum values wEre measured dowrstr€am to
Tirnara (Table 2)-
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Arsenic concentrations $rr€ under the measuring limit or x€rg found slightly over it,
occurring at some sampling sites in the lo*er sections ofthe river.

The values of Ni and Cd concentrations wele very low, lhey did not change
considerably in th€ longitudinal section Clable 2)-

Concentrations of Z^, Cr, Pb, Cu and Hg probably can b€ considered as being
geological background ralues all along to the sampling site (8) at Ludus. Domream to
the mouth ofAries, the Zn, Cu and Hg concentrations -ere indeased very much (Fig. 8).
Do\,rnslrcam to the mouth of fimava, the Zn and Hg concenlrations w€re still increase4
and high G and Pb values were measllred. The above mentioned metals were found in
much higher concentrations downsream to the sampling sites 8 and 9 along the river
down to the mouth, than in the upper section.

On the basis of the limits given in lhe integrated qMlification, the water quality ofthe
Maros River was Class I down lo the mouth of Aries and Class II downstream of it exceDt
for one sampling point.

L i n i t  v a l u e s  o f  n e t a l s  i n  w a t e r .
l-MI-10-172/3-85. Hungarian technical guid€line for limit values. Classification on

the basis of the 8070 value of the duration curve. Limit ulues in the int€gmted
rcquircment sTstem.

2-Proposal of the European Economic Committee. Classification on the basis of
median value.
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Resulta of ladim€trt eraminrtion

Concenlntions of chemical cornfronents in the s€dimenr depend rnainly on the grain
compocition oflhe sediment ard naturally on the contamination of thc $ater. This wds the
conclGion of srlier investigations madc on the Tisza River (Gy6ri ard V'igvnri l98l;
Usd6 and Bcrta l98t), ad it ras srpported by other audDrs (Waijandt er al, 1990) and
investig.ting Tisza River sediment in Kiskdre Rescrvoir (Vigvari and Waijandt, 1989).

The organic matter content of the sediment in the longitudinal s€clion of llrc Maros
which was measured by two different melhods, and the total N and total P concenlrations
showed similar figures, which prcr,€d indirectly that grain size distribution could play an
important tole (Fig. 9). The highest values *€re measured st sanpling points in the
retained-water s€ctionsnear Tirgu Murq and b€low Deva. Characterizations of organic
rnatter gontcnt by modely incineration at 650 C and by rneasurinS CODCT, Bere in good
corr€lation with €ach other (Table 2). The ratio of th€ total and the eadly oidatable
organic mallcr (@DCrrcOItMn) changed bet$€en 1.62.4, th€ mai|l value \rlas 2.0.

I qould like (o sfess the imporlance of thc linding that the tolal N and total P
concentralion values did not difer considenbly from each other in partiqlar in the lower
section of the river. Th€ sediment quality show€d sigdficant changes in functions of the
changing river profile in the tlro upper s€ctions of the river, while downstream to Zam and
continoing to thc mouth, it wai quite balanced.

The concenlrations ofsome netals in 1979 (Lesd6 and Berta, l98l), many metals in
1986 (Waijandt and Bancsi, l9E9) and in 1989 (Waijandt et al, 1990) w€r€ higher at the
sampling site near lhe Maro6' mouth and the sampling site on the Tisza River below the
mouth oflhe Maro6lhan at the sampling poi s on d|c Tisza upstream to th€ souce oflhe
Maro6.

The metal content ofihe s€dimcnt indicated prolonged pollution. Below the mouth of
ihe Arie$, the Cu and Pb conlent in thc sedime increas€d consid€nbly (Fig. l0) in
harmony with the concentration values in the *ater (Fig. 9.). Below th€ mouth of the
Timava, thc concentration of Zn, Cu, Cr, Cd and Hg increased stddenly. Most of the
metals reached their maximum values below Deva at sampling site 12. Along the 246 km
s€ction of the Maros betx€€n Zam and Szege! the concentration of the m€tals u€re similar
and much highar than the upFr secdon ofthe rivet p€rdy b€caus€ lhe sedirnent is spread
ont ty the crrrent.

Corcludorr

Water quality sho$ed fundamental difrcrences at the three sections of ihe Maros_ The
sampling of the s€ctions \rere made in tfuce difrerent l)!eeks. The upp€. s€clion is in a
natunl state cha.acterized by mineral and pollutant concentration. In the middle section
deterioratioo of water quality $as foond due lo $e considerable pollutsnt loa4 mor€over
tfte Timava tributary incrcased fuidarnentally ole concentmtions of inorganic components
itr the [,ater. The quality ofthe lor€r seclion, which regesc r more than half of tl|e total
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rft€r lerydl is Elatively unfavorable and is cla$ified as Clrss II. The concentrations of
sone compon€ s indicating andropogenic etreals showed slow incr€asa.
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Metal concenEatrons, namely Pb and Cu do*,nsrrqm to Ades a.nd Zn, Cu, Pb, Cr,
C4 Hgconce ratioos downstrEam to the mouth of Tlrmva lI€rE poniqdarly high. Due to
rhe sedinenbrion of lhc abol/enEntioned heary metals, uerally high toxic ,netal
conauuations were producad in thc rcdiment. Spreading of lhis toxic rcdiment could be
me3sur€d on the lower rive! s€ction as well.
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