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Introduction 
The Mureş River covers 10,800 km of water course and a catchment of 28,310 km2, and features 
a mean annual discharge of 184 m3/s (at Mako, rkm 24.3, 1961-1990, VITUKI 2006). It 
originates in, and flows across Romania, but the lowermost part downstream of Arad (28 out of 
total 789 km) flows in Hungary before entering the Tisza River. Although scattered basic 
catchment and river information is available, an integrating catchment approach and hence river 
basin management are clearly missing. Therefore, we aim at initiating a new phase of IAD 
activities to jointly work on the complex ecosystem function, limnological concepts and new 
methods (e.g., biomonitoring, ecotoxicology) in order to get a holistic catchment view on the 
long-term and ultimately the implementation of river basin management according to the EU 
Water Framework Directive to obtain “good ecological status”. The Mureş River is well suited as 
it is large, transboundary, moderately regulated and highly polluted, hence providing a variety of 
sub-basins and research topics. This paper is based on a pilot project performed near Arad and an 
extended literature study compiling data on geology and geography, land use, river hydrology 
and morphology, chemical pollution, and aquatic flora and fauna (SANDU 2006; SANDU et al. 
2006).  

Results: Characteristics of the Mureş River Basin 
The many relief forms of the River Mureş catchment, mountains, tablelands, hills and plains, can 
be attributed to seven geologic-structural units (SǍNDULESCU 1984). High lithologic diversity 
and various tectonic elements are both essential for the catchment morphology. Few areas, e.g., 
the Gurghiu Mountains, feature granite rocks where the measured background conductivity in 
river water is <80 µS/cm. Calcareous rocks are predominant in most parts of the basin with 
background water conductivity between 100-200 µS/cm. Steep slopes (>10 ‰) prevail in the 
mountainous tributaries, while the main course of Mureş River is rather flat (<0.5 ‰) except of 
its headwaters.  

Multiannual dynamics of Mureş River discharge (measured at Mako, Hungary) shows a slight 
decreasing trend between 1960 and 2000 (fig. 1) that is also evident in the Lower Danube River. 
Global climate change may account for this decrease since long-term records show enhanced 
precipitation in the northern part of Europe while this is reduced in the central and southern parts 
(RÎMBU et al. 2001). Mean annual precipitation in the Mureş River Basin is 500-600 mm in the 
Transylvanian Plateau, but can amount to 700-1000 mm and >1500 mm in the eastern 
respectively western slopes of the mountains.  
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Fig. 1: Annual average discharge of Mureş river (at Mako) between 1960 -2000  

(data obtained by courtesy of VITUKI Institute, Budapest, HU) 
 

Land use is documented by GIS maps (not shown). Agriculture is widely applied in the plains 
and a major diffusive source of nutrients and pesticides. The highest nutrient load is recorded for 
the area of Ocna Mureş and Alba Iulia (on Mureş River), and Târnăveni (on Târnava Mică 
tributary) – the mean areal export of nitrogen (more than 30 kg N/ha) and phosphorus (more than 
10 kg P/ha) significantly exceeds the average for the Danube River Basin (ICPDR 2004). 

Various industries (metallurgic, chemical, ceramics, food production and textiles) are prominent 
point sources of pollution in the Transylvanian Plateau and along the Mureş River and major 
tributaries. For example, the high concentration of nitrogen and phosphorus in the river stretch 
between Ungheni and Cheţani in 2002 (stas. 6-8, fig. 2) reflects the emissions of AZOMUREŞ 
fertilizer factory (Târgu Mureş) and agricultural land (WAIJANDT 1995). Also, the peaks of 
sodium and chloride downstream of Ocna Mureş (sta. 9, fig. 3) show the influence of UPSOM 
chloro-sodic factory and the presence of salt deposits in the area. The lower concentrations in 
2002 are most probably due to the diminished emissions of the factory caused by decreased 
industrial activity after the political and economic changes in 1990.  

The northern Apuseni Mountains are known for their mines, providing major point sources of 
heavy metal pollution. Heavy metal contamination in the Mureş River was rather low (maximum 
values, all in µg/l, were [for stations, see fig. 2]: Fe 300 [sta.1], Mn 79 [sta.13], Cr 42 [sta.14], Cu 
94 [sta.9], Zn 157 [sta.10], As 1.9 [stas.9, 13], Cd 4 [sta.11], Ni 1.7 [sta.9], Pb 32 [sta.16]. 
However, some tributaries such as Rivers Arieş, Abrud, Certej and sections of Târnave showed 
concentrations exceeding the critical limits several times. The heavy metals accumulated in the 
sediments in the Mureş River and were available for bioaccumulation in fish (TRIEBSKORN et 
al. 2006; KÖHLER et al. 2006).  

Besides chemical impact, thermal pollution represents another stress factor in the Mureş 
catchment. The survey made in October 2005 revealed temperatures significantly increased 
downstream of Iernut thermal power plant, which may adversely affect aquatic communities. 

The biota is present in high biodiversity. Overall, Mureş River hosts >200 species of 
phytoplankton, 66 species of zooplankton, 148 species of protozoans, 143 species of benthic 
diatoms, 60 species of macrozoobenthos, and 55 species of fish (HAMAR & SARKANY-KISS 
1995). They all reflect local impacts and organic pollution by changed species composition, 
reduced biomass or abundance. High numbers of coliform bacteria indicate domestic waste water 
input. In general, self-purification is fairly strong along the course of the Mureş River. The 
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Saprobic index indicates beta-mesosaprobic conditions, with some stretches in the alpha-
mesosaprobic class, equivalent to quality class II-III according to the EU-WFD (ICPDR 2004). 
Some tributaries and local sites may be biased towards poly-saprobic conditions (class IV, 
heavily polluted). Of the total 2,322 river km monitored in 2002, 130 km were in quality class I, 
862 km in class II, 699 km in class III, 179 km in class IV, and 452 km in class V (NARW 2004; 
MWR 2004). 
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Fig. 2: Nitrogen and phosphorus in 1991 (one sampling) and 2002 (annual average) in the Mureş 

River  

        

Sodium content dynamics along Mures river
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Chloride dynamics along Mures river
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Fig. 3: Sodium and chloride in 1991 (one sampling) and 2002 (annual average) in the Mureş 

River 
 

Sampling stas. in 1991: 1 - Izvoru Mureşului, 2 – Senetea, 3 – Suseni, 4 – Sărmaş, 5 – Răstoliţa, 
6 – Târgu Mureş, 7 – Ungheni, 8 – Gheja, 9 – Gura Arieş, 10 – Sântimbru, 11 – Alba Iulia,  

12 – Deva, 13 – Zam, 14 – Pecica, 15 – Szeged 
Sampling stas. in 2002: 1 – Izvoru Mureşului, 2 – Gălăuţaş, 3 – Stânceni, 4 – Brâncoveneşti,  

5 – Glodeni, 6 – Ungheni, 7 – Cipău, 8 – Cheţani, 9 –  upstr. Ocna Mureş, 10 – Mihalt, 11 – upstr. 
Alba Iulia, 12 – Gelmar, 13 – Brănişca, 14 – upstr. Lipova, 15 – upstr. Arad, 16 – Nădlac. 

 

While the chemical pollution by nutrients, heavy metals and dangerous substances is significant, 
the morphological structures of Mureş River and major tributaries (such as Arieş, Târnava Mică 
and Mare) are near natural to a great extent. Although presently an ecomorphological map is not 
available, a test survey in October 2005 showed the largely intact structures in the range of class 
1-2 according to WERTH (1987). According to Romanian Waters Administration, 1051 km 
(10% of the total hydrological network) are regulated and 563 km (5%) are embanked, while 13 
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reservoirs, 11 water abstraction schemes and 26 fish ponds reflect the rather low technical 
impacts.  

Discussion: Application of the conceptual catchment approach 
Our data analysis of the Mureş River status and catchment shows that the applied focus is on (1) 
floodplain conservation and hydrology, i.e., further regulation plans and flood protection schemes 
of Romanian Waters Administration, and (2) on mitigation of pollution by heavy metals (hot 
spots of mining areas) and nutrients (from diffuse sources and poorly operated waste water 
treatment plants), and responding aquatic biota.  

While a great part of water protection implementation is an obligation of Romanian and 
Hungarian authorities in the framework of the EU-WFD and ICPDR, limnological research 
perspectives should clearly focus on the longitudinal gradients (river corridor) and lateral 
connectivity (riparian gradients). For example, the application of concepts such as flow pulse 
(disturbance), river continuum/discontinuum, and nutrient spiralling (self-purification) may 
provide the scientific information needed to understand and value the ecosystem function of the 
Mureş River (BLOESCH 2005). Fields of further research may be, for example, more detailed 
studies of amphibians, crayfish and fish as special indicators of pollution, biomarker studies to 
track sub-lethal and chronic effects of pollution, heavy metal speciation in sediments of mining 
areas with regard to bioavailability, ecological restoration of affected areas, longitudinal changes 
in bacterial and diatom communities with respect to changes in flow, temperature and pollution, 
and a hydromorphological survey as the basis of sustainable management and nature 
conservation. River modeling focusing on hydrology, sediment transport, load of chemicals and 
food web interactions may further add to the understanding of ecosystem function. The vision is 
to establish a platform within IAD to attract research teams that would contribute milestones to 
the overall transboundary catchment approach in the Mureş River Basin. The universities in 
Szeged, Arad and Cluj-Napoca, Romanian Waters Administration, as well as local NGOs may 
cooperate and significantly contribute to such actions.  
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