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Abstructs

The rivers of the Crig/Kcircis river system rise in the Transylvanian Mountains in
Romania. After their junction the H6rmas-Kdrds river meets the Tisza river in the
Hungarian Great Plain. Environs of the headwaters are clean but the human impact along
the river is important (such as mines, dams, and communal waste). Retaining the water
output by dams and the process of eutrophication caused some difficulties for the regional
water management.
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Introduction

The Crig/Kdrds Rivers system consists of the following four main rivers: Barc6u/
Beretfy6, Crigul Repede/Sebes-Kdr<is, Crigul Negruffekete-Kdrds and the Crigul-Alb/
Fehdr-Ktircis. After the junction of the Fekete-Kcirds and Feh6r-Kdrcis the river is named
Kettds-Kcirds and after it meets with the Sebes-Kdrcis, the river is named H6rmas-K6r6s.
The Kdrds Rivers represent one of the most developed river systems to tribute to the Tisza
River (cf. Fig. l.).

Most examinations of longitudinal sections in the Carpathian Basin were made on the
Tisza (Bodrogkozy (Reg.) I 98 I ). A detailed study of the sediment was performed (Gyriry,
V6gv6ri 1981, Liszlo, Berta l98l). The toxic metal contents of the water and the sediment
were examined (Waijandt, Bancsi, 1989, Waijandt et al. 1990) The physical and chemical
study of the Mureg/Maros river was the firstjoined expedition by Romanian and Hungarian
experts. (Waijandt, I 995).

The monitoring of chemical composition of the Crig/Koros river system is
continuously done by the authorities of both countries.
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The first name is Romanian, and the second Hungarian,



Muterial and methods

The samples were taken during expeditions in 1994 and 1995 (see Tables).
The chemical parameters of the water and sediment samples of rivers were analysed

according to the Hungarian standard methods by Environmental Laboratory of the Kdrds
District Authority. Besides on some general parameters (pH, conductivity, macroions etc.),
the components of the oxygen and nutrient budget of the river were studied. The
concentrations of heavy metals were measured by AAS. This project was a part of
co-operation between the authorities and the Babeg-Bolyai University.

Results and discassion (Tab. I-5.)

The Criqul AlblFeh6r Kiiriis River

Based on the inorganic ion contents, the water is a Ca-HCO;-SOq type. The total

dissolved solid content in the headwater is not too high but the effect of Brad town is

drastic. The sulphate content increased more than tenfold and other ions also increased

considerable.
Oxygen content was high, excluding Brad(3,21) because of the organicwastes

(F ig .2 . ) .
The contents of nitrogen and phosphor were low in the headwater. After Brad the

ammonium and ortho-phosphate concentrations were higher. The valuable organic
pollution purification processes along longitudinal section of the river were satisfactory.

The chlorophyll-a content was very low, indicating a lower activify of phytoplankton.

We think that the relatively high oxygen concentration (excluding Brad sampling site) was

caused by the turbulence of the river.
The heavy metal content of the water were low, with the exception of Brad where the

total Zn concentration increased suddenly.
No significant Cd, Ni, Pb, Cr or Cu concentrations were measured in the sediments

along the river, but the Zn accumulation at Brad was considerable.

Crigul Negru/Fekete-Kiiriis River

Based on the inorganic ion contents, the water is the Ca-HCO:- type. Dissolved

inorganic ion content was low in the headwater, but uniformly higher later. These values
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Cnyd Repede/Sebes-K616s

Fig. 1. Dinamism of the conductivity (pS/cm)

(334-210 mg/l) suggest a moderate salt content. The dynamics of the conductivity were
similar and quite balanced (Fig. 1.).

The pH was low (6,5-7,0) and free CO2 was found along the river.
The oxygen content was high and saturation was nearly I00%. Chemical Oxygen

Demand (COD-Cr) increased along the river, but the values were relatively moderate. The
contents of the nitrogen and phosphorus forms were low in the longitudinal section of the
river. We think that the higher concentration of nitrate near the spring has a geological
background.

The chlorophyll-a content was low and increased along the river.
Heavy metal contents of the water and the sediment where low. The relatively higher

Mn and Zn contents of the sediment have a geological background.

Crigul Repede/Sebes Kiiriis River

The ionic type of this river is Ca-HCO:. Environs of the upper section ($aula-Ciucea)
were characterized by higher chemical values, caused by the geological background and
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Fig.2.

agriculture activity. The inorganic ion contents, the total hardness and conductivity were
relatively higher. In the Crig Strait, between Vadu Crigului and Fughiu, many streams
diluted the water (Fig. 3.).

The oxygen content was high with the exception of two sampling sites (1,55-1,97
mg/l).We expect this to be caused by the common waste of the town of Oradea

Ortho-phosphate contents where higher at upper region and the mouth, but it was
diluted by streams along the Strait.

Heavy metal contents of the water and sediment were low but accumulated at the
mouth.
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Calcium (mg/l) and Total Hardnes (nk)
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Fig.  3.

The Drigan/Dregdn and lad/J6d Streams

Both streams are tributaries of Criqul Repede river. They are Ca-HCOr tYPes with low

inorganic ion contents. The dissolved oxygen concentration and the inorganic N and P

concentrations were high. A low heavy metal concentration was found.
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Barc5u/Beretfv6 River

The river was only sampled at its mouth.
Based on the inorganic ions we determined the water as a Na-HCO3 type. All

measured inorganic ion concentrations were moderately low. The COD-Cr was higher
because of the organic material. Low heavy metal content was detected.

Kettds-Kiiriis River

The river starts at the confluence of the Criqul Negru and Crigul Alb and is located in
the Hungarian Great Plain (see Fig. l.).

The ionic type of this river was Ca-HCOr. The conductivity and the total dissolved
solid content indicated a moderately low salt concentration. The pH was neutral and the
oxygen saturation near 10004. Inorganic N content and Chlorophyll-a were low.

Excluding Mn and the Zn, No metal accumulation in the sediment were found.

H6rmas-Kiiriis River

This river collects the waters of the CrigiKcirris catchment area (see Fig. l.).
The inorganic ion content was moderately low and the dominancy of some ions like

Ca, Na, chloride, sulphate and hydrogen-carbonate can be traced back to the water
composition of the tributaries.

The oxygen content, the inorganic N and P concentration and the Chlorophyll-a value
show a moderately eutrophicated condition of the water.

There was no important metal accumulation in the sediment.

Conclusion

Environs of the headwaters are clean but the human impact along the river is important
(such as mines, dams, and communal waste). Retaining the water output by dams and the
process of eutrophication caused some difficulties for the regional water management.
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Tab. 3. Chemical composition of the water (27-28.07. 1995)
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Tab.4. Chemical composition of the sediment (16-17. 08. 1994)



t
o
Y
e
o
o
a(t,
t
E
o
c
a
E

3
f.
L

o

E
I
(!
E
c'
o
N,o

(\|
o
(\l

o
@

@
(o
cit

r+ tt

N
N

(o

E
I
o
E
c'
(D
N
t)

('l

|o
N

a
c\l
o C!

(ll
N(o

lo
lo (r)

o
(tt

E
o
c,)

E
Y lr) @

o)

C\I

s
ot

G)
F-

=
c
ct
I

rf,

CD
(r)
@

c\l
F

o(o o)
o

(f,

(o

ah

O

o([

t\
o)

@
o
|ft I

(\I
N

t\

$

f\

od
fi,

(D

o
o
o:
o

o
rl
o N

o
N

(\
€ t\

q, C"

(g
o
o
o
D

0(,
(o
r

vro

|o(o[-,

(o
v

E
t -

N
o

N
o
r

(E

(5
tt

@
N

o
o

(r)
(o

(f,

(r,

If)

to

Et
< o
P 6

(o

(\
F
@
lO

CD
u) roo

rJ)
c\ a

c{
r{)

c,ilg.-
33
so
E
I

r.)
t-
o
(t,

C\
t\

r
t

9)
lo

(9
rf) o

o
o=
o
|'
o.
E
|l
tt,

t
t)
t o

.Y
ct

c'.v,

E
g

E
o
Y

E
o
.Y
o
E

o
.Y
cn
E

c)
lJ-

(!

,o

c:
o
o

z
o
o

c
N

o
o
F

Il
o_
o
o

o
o
o

J
o
o
o

rl4

Tab. 5. Chemical composition of the sedimenr (27-28.07. 1995)


