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INTRODUCTION

The Naroch lakes are a system that consists of three
different trophic water bodies with a common catch�
ment area, which are connected through channels. As
a result of long�term monitoring observations, a num�
ber of external factors that largely determined the
stages of evolution of ecosystems of the Naroch lakes
and their current status have been identified [1]. Active
agricultural production and, as a consequence, an
increased nutrient load on the catchment area have led
to progressive eutrophication of these water bodies.
Later, due to the purposeful reduction of the nutrient
load as a result of the implementation of a program of
environmental rehabilitation of the Naroch lakes, the
concentrations of nitrogen and phosphorus signifi�
cantly decreased. In addition, all three lakes are
affected by another strong external factor, viz., the
invasion and mass�scale reproduction of the Ponto�
Caspian water�filtering mollusk, the zebra mussel
Dreissena polymorpha Pallas.

One of the main parameters of the hydroecological
characteristics of water bodies is the concentration of
chlorophyll a, which characterizes the level of devel�
opment of planktonic primary producers and is there�
fore one of the main criteria of the degree of nutrient
load and the trophic status of a water body [2] Our
assessment of the chlorophyll concentration in the
Naroch lakes reflects the entire time period during

which significant changes in the functioning of each of
the three lake ecosystems occurred. This makes it pos�
sible to evaluate the similarities and differences in the
impact of drastic external factors on individual lakes of
the Naroch group. Given the pivotal role of primary
planktonic producers in the evolution of lake ecosys�
tems, the analysis of the chlorophyll dynamics is par�
ticularly relevant.

In this paper, we describe the results of the analysis
of long�term data on the concentration of chlorophyll
a in the Naroch lakes. The results of the analysis sug�
gest a similar effect on the chlorophyll dynamics of
anthropogenic eutrophication and environmental
protection measures, as well as the divergence in
the chlorophyll dynamics in the lakes as a result of
invasion of the water�filtering mollusk Dreissena poly�
morpha.

MATERIALS AND METHODS

This study was performed in the period from 1978
to 2013 in three lakes of the Naroch group: Batorino,
Myastro, and Naroch. The lakes are located in the
northwest of Belarus (Fig. 1), are polymictic, and dif�
fer in morphometric and hydrological parameters
(Table 1).

Samples were taken at the site of regular observa�
tions in the deep zone of lakes using a 2�L Ruttner
bathometer one to three times a month during the
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Abstract—We present the results of an analysis of the long�term chlorophyll a dynamics in the Naroch lakes.
It was shown that an increase in nutrient load in the 1970s resulted in progressive eutrophication of the
Naroch lakes. Then, starting from the mid�1980s, the water transparency began to increase and the concen�
tration of phosphorus and nitrogen began to decrease due to the implementation of an environmental
improvement program. In the 1980s, the Naroch lakes experienced an invasion by the zebra mussel (Dreis�
sena polymorpha Pallas). Our analysis showed that the responses of all three lakes to the intensive nutrient load
and a further decrease in the nutrient concentration as a result of the environmental�protection measures are
correlated. At the same time, the invasion of the zebra mussel Dreissena polymorpha, which causes significant
transformation of ecosystem processes, led to divergence in the chlorophyll dynamics; this was manifested as
a drastic decline in the correlation between the fluctuations in the chlorophyll concentration in each lake.
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