Environ Monit Assess (2007) 125:175-181
DOI 10.1007/s10661-006-9250-5

Assessment of the quality characteristics of two lakes

(Koronia and-Volvi) of N. Greece

N. Gantidis - M. Pervolarakis - K. Fytianos

Received: 6 October 2005 / Accepted: 11 April 2006 / Published online: 21 October 2006

(©) Springer Science + Business Media B.V. 2006

Abstract Quality parameters from 17 sampling sta-
tions from Lake Koronia and 18 from Lake Volvi were
determined during sampling period of one year. Physic-
ochernical parameters (pH, conductivity, DO) did not
show remarkable differences neither between sampling
sites nor between sampling periods. Nutrient concen-
trations (mitrogen and phosphorus compounds) were
higher in lake Koronia than in Volvi showing relatively
smatll temporal and spatial variations. As far as heavy
metals in sediments, lake Koronia is considerably more
polluted than Volvi lake especially with the metals Fe,
Mn, Zn, Pb and Cd. The mean total concentrations of
metals in lake Koronia decrease in the order Mn > Zn
> Cr > Pb > Cu > Fe > Cd. The mean total concen-
trations of metals in lake Volvi decrease in the order
Mn > Zn > Cr > Cu > Pb > Fe > Cd.
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1 Introduction

Anthropogenic impact on natural environments and es-
pecially on aquatic ecosystems is currently a topic of
increasing concern. Deterioration of surface water and
especially Lake water quality has recently observed
in many aquatories. The potential causes of such a
sitnation are various point source pollution (domes-
tic and industrial effluents) can be localized and well-
established, whereas the influence of non-point poflu-
tion (runoff from intensively cultivated areas and urban
centres) is less obvions because of the inadequately
defined direction and frequency of non-point source
loading. Most of those activities lead to the pollution
of lakes. The quality of lake water may vary depending
on the geological morphology, vegetation and activities
in the catchment basin, as welil as on the location of the
sampling site. In Burope, pollutants of domestic, in-
dustrial and agricultural origin have seriously degraded
the lake quality during the last centuries, especially af-
ter the industrial revolution. The introduction of large
guantities of nutrents, mainly nitrogen and phospho-
rus to lake waters can cause eutrophication problems
{Michelutti et al., 2002; Kouimtzis et al, 1994; Fy-
tianos et al., 2002). Nitrates devire from agricultural
sources and, unlike phosphorus, which is absorbed by
soils, it is, in part, washed from the land during storm
events.

In Greece, both point and non-point pollution
sources contribute to the deterioration of river wa-
ter quality. Until recently, few domestic waste-water
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e natural characteristics of the drainage basin
sephometry and edaphic factors) and the anthro-
nic nutrients inputs (Rydin, 2000).
Orthophosphates in Koronia lake were generally
found at concentration levels between 0.31 and 3.14
and in Volvi between (.11 and 0.81. Concerming phos-
phates, Koronia lake and more polluted than Volvi.
The highest values were found at sampling site 15 for
Koronia and 11 for Volvi.

Phosphates concentrations were low in Volvi lake
showing relatively small temporal and spatial varia-
tions, that were attributed to agricultural and municipal
activities.

Comparing the total concentrations of heavy metals
in sediments between Koronia and Volvi lakes (Table
2), we conclude that metal pollution in sediments of the
Koronia Lake is considerably higher, No significant dif-
ferences in heavy metal concentrations were observed
in the sediments form all the stations in Lake Volvi and
Koronia, suggesting influence from geological factors
rather than from point sources.

The mean total concentrations of metals in Koronia
decrease in the order Mn > Zn > Cr> Pb > Cu > Fe
> Cd, while for Lake Volvi the order is Mn > Zn > Cr
> Cu>Pb > Fe > Cd.

The above mentioned order shows an increased Cr
and Zn participation in the soil metal content which
could possible be attributed to anthropogenic pollution.

The anthropogenic mean concentration heavy met-
als in sediments follow the order:

Cd > Pb > Mn > Zn > Cu > Fe > Cr for Koronia
Lake and Cd > Pb ~ Cu > Zn > Fe =~ Cr > Mn for
Volvi Lake

Conclusions

Quality parameters were determined in the water of
Volvi and Koronia Lake during sampling period of
one year. Physicochemical parameters (pH, conduc-
tivity, DO) did not show remarkable differences nei-

s content of a water body is mainty affected

ther between sampling sites nor between sampling peri-
ods. Nutrient concentrations (nitrogen and phosphorus
compounds) were higher in Koronia lake than in Volvi
showing relatively small temporal and spatial varia-
ttons, that were attributed to agricultural and municipal
activities (EC Council Directive, 1998).

Concerning the total concentrations of heavy metals
in sediments, Koronia Iake is considerably more pol-
luted than Volvi lake especially with the metals Fe, Mn,
Zn, Pb and Cd.
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