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Limnological Situations in two Shallow Greek 
Lakes (Kastoria and Mikri Prespa Lakes) 
Koussouris, Th., Dr.; Diapoulis, A., Dr.; Balopoulos, E., Dr., 
National Centre for Marine Research, GR-16604 Athens, Greece 

ABSTRACT: The shallow Kastoria lake supports an important fishery but the eff- 
luent discharges from the local town renders the lake polluted and eutrophic. 
From a limnological point of view, its water exhibits unstable thermal stratifi- 
cation, dimictic as well as meromictic situations, low concentrations of dissol- 
ved oxygen close to its bottom sediments and rather high nutrient concentrations. 
The internationally important wetland of Mikri Prespa lake belongs to the dimic- 
tic lacustrine type. The lake is directly influenced by runoff fi'om nearby agri- 
cultural land as well as by the organic matter produced mainly in the luxuriant 
bank vegetation of reeds. 

Introduction 

The limited freshwater resources in Greece, 
less than 4 % of its total area, are in part 
compensated by the favourable climatic conditions 
and the morphological characteristics of its 
lakes, which give rise to high rates of biological 
productivity. Their irrational exploitation leads 
to conflicting uses of the water and accelerates 
the aging of the system. The major factors that 
pose a serious threat to the future utilization, 
preservation and protection of lake resources 
originate in great part from man's activities. 
These include various types of uncontrolled dis- 
charges directly into the basins or their catch- 
ment areas, over fishing, selective fishing and 
enrichment of aquatic organisms. 

The excessive levels of nutrients, natural and 
anthropogenic, usually apparent in the overgrowth 
of aquatic macrophytes or planktonic algae, have a 
deleterious effect on water quality and interfere 
directly with the beneficial uses of lake water 
for fishery, irrigation and other purposes. 

Eutrophication and/or pollution represent the 
major water quality and fish productivity problems 
of the Lakes Kastoria and Mikri Prespa as identi- 
fied recently (Koussouris et al. 1983; 1985). 

Results and Discussion 

Kastoria lake, with the local town (population 
over 25,000 inhabitants) developed on a peninsula, 

entering the main basin, supports an important 
fishery [Fig 1). The lake covers an area of about 
32.4 km z, has a maximum depth of around 9 m, and a 
mean depth of 4.4 m. Effluent discharges through 
surrounding land and building drainage render the 
lake polluted and eutrophic. Its water exhibits 
unstable thermal stratification with dimictic and 
meromictic conditions. Dissolved oxygen concentra- 
tions are low during most of the year to the 
bottom. High levels of dissolved oxygen are recor- 
ded near to the surface from June to September as 
a result of phytoplankton blooms. Based on alkafi- 
nity and chloride values, the lake is classified 
as meso-eutrophic, while its water transparency 
points to the eutrophic type. The nutrient concen- 
trations of water are rather high for phosphate, 
nitrate and ammonium, but they vary spatially and 
with season. Plankton assemblages, to some degree, 
show the influence of incoming sewage, as well as 
agricultural runoff and increased soil erosion. 
The benthic fauna has comparatively few species, 
but high biomass. Most of species indicate exten- 
sion of sapropelic communities. During the last 17 
years (1965 - 1982), the fish production decreased 
from 510 t to 160 t annually, while the species 
structure changed. The summarising characteristics 
of the lake are presented in Tab 1. 

Mikri Prespa lake is a shallow basin occupying 
an area of c. 48,5 km 2 (Fig 1). Together with the 
neighbouring Lakes Ohrid, Megali Prespa and Malik, 
it is the remnant of an old larger lake in the 
west Pelagonian massif of the Adriatic confluence. 
During the last decades, various development pro- 
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Tab i Lake Kastoria, Greece 

Fig 1 Study areas 

jects have not only altered the natural environ- 
ment of the region, but also influenced, directly 
or indirectly, conditions within the lake itself. 
The lake, with its luxuriant bank vegetation, 
dominated by reeds and its extensive marshes and 
floating islets of thick reed clusters, offer 
valuable sites for nesting and breeding waterfowl 
which make Mikri Prespa a site of international 
interest; especially for pelicans. The lake is 
situated in a karstic basin and is of a dimictic 
lacustrine type. Its water shows low Secchi disc 
transparency, low levels of dissolved oxygen with 
a clinograde distribution, with average high hard- 
ness and alkalinity values. Its nutrient concen- 
trations are rather high for phosphates and low 
for nitrates, although at times very high values 
of nitrates, due to agricultural runoff from the 
area, were observed. The organic matter, produced 
mainly by reeds on the littoral zone and on the 
open lake zone by algal blooms, is high and, by 
accumulating in many areas, disturbs the diversity 
of habitats, alters the water quality and accele- 
rates the ecological succession. The plankton 
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Tab 2 Lake Mikri Prespa, Greece 

assemblages also show the influences on the lake 
environment of agricultural runoff and increased 
soil erosion. The benthos has few species but high 
biomass. The fish population of the lake, esti- 
mated from total catches and species composition, 
has changed dramatically during the last 2 de- 
cades, from 450 t annually in 1964 to 50 t in 
1983. The main characteristics of Mikri Prespa are 
given in Tab 2. 

The agricultural runoff into Lake Mikri Prespa 
which contributes a considerable amount of plant 
nutrients, mainly phosphorus, is the principle 
source of lake eutrophication. The permanent flux 
of nutrients into the lake will rise serious pro- 
blems in the near future, because the reduction of 
a nutrient supply from diffusive sources is opera- 
tional in terms of decades only. 

Conclusions 

Lake Kastoria which supports an important fi- 
shery contains a high nutrient loading, which is 
brought about mainly by unpurified sewage outfalls 
from local towns. The sewage treatment would be 
essential for the conservation of Lake Kastoria as 
an important local fishing ground. 
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