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Abstract 

In the last years, the levels of the contamination in the Karavasta Lagoon have increased due to human activities. Thus, 
the exact measuring and mapping of heavy metals and other nutrient parameters in aquatic environments is important 
to control their pollution levels. The aim of this paper was the determination of priority areas at risk for contaminant 
mapping with geographic information system (GIS) and to evaluate the ecological indicators as heavy metals in water 
and sediment, nutrients, as the main indicators for a sustainable development of surface conditions of the Karavasta 
Lagoon.

Spatial distribution of heavy metals and nutrient nitro-gen, phosphorous, chlorophyll, dissolved oxygen, water 
temperature, salinity, depth, lead, copper, cadmium, clay, and sediment organic carbon has been applied. Samples 
of surface water, bottom sediment and biota have been simultaneously collected in eight selected sites in the 
Lagoon of Karavasta during 2013, 2014 and 2015.The sampling sites were strategically selected to see the impact 
of all potential contamination sources. Sampling station 1 was at Dajlan Center, sampling station 2 was among 
“Grykederdhje 3” and Bedat; sampling station 3 in front of Bedat village, closed to Lena channel, sampling station 
4 was closed to Mucias village,sampling station 5 closed to the villages of Kamenice and Gur, sampling station 6 is 
set in a distance of 100m from Kryekuq channel, at the pumping station); sampling station 7 at Kryekuq outlet, and 
the last one sampling station (8) at drainage outlet of Zharnec village. A ‘Ruttner’ Water Sampler has been used for 
collecting the water samples in the Lagoon. To determine the level of  heavy metals in the lagoon’s water (Cd, Cr, Cu, 
Pb, Hg) was used the EPA Method No. 1637. For determining the level of heavy metals in the sediments was used  

the Method EPA No. 3050 B. Samples were air dried in the laboratory at room temperature, ground in fine mixture 
using mortar and pestle before sieved under 2 mm mesh. Based on this data comprehensive and joint applications 
of GIS approach were applied for the identification and spatial patterns of pollution sources based in the samples 
of surface water and bottom sediments collected in different specific points in the Lagoon. To prepare the maps 
of ecological risk for Karavasta lagoon area we have used the kriging tool in ArcGis 10.8 Kringing is an advanced 
geostatistical procedure that generates an estimated surface from a scattered set of points with z-values.

Increased temperature and salinity in July are accompanied by the reduction of dissolved oxygen in the depth of 
the lagoon and therefore this phenomenon leads in damaging or reducing the rate of growth of living organisms 
in the lagoon. The physic-chemical parameters have to be monitored in the sampling stations 1, 7 and 8 influenced 
by fishing activities and by the flow of drainage channel. The Karavasta lagoon has an unstable, complex chemistry 
it constitutes an isolated biotope with characteristics that change depending on the season, tide and ebb. Also, the 
results showed that high level of Cr pollution, followed by Cu and Pb and highlight the need for further monitoring 
of the heavy metal and nutrients. 

The results indicate that the levels of trace metals found in the sediments of the Karavasta Lagoon might create 
an adverse effect on the aquatic ecosystem, especially since it receives discharges from fish processing centre 
and drainage channel. That’s why we consider that physico-chemical parameters measured in the lagoon should 
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be monitored. Also using GIS analysis is useful to determine effectiveness of environmental regulations and to 
provide information for decision making.
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