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THE EFFECTS OF ANTHROPOGENIC POLLUTION ON THE KANEV
RESERVOIR (UKRAINE) PHYTOPLANKTON. 1. PHYTOPLANKTON
DYNAMICS AT STATIONS WITH DIFFERENT LEVELS OF
POLLUTION

The aim of the investigation was to compare the phytoplankton structure in two zones of the river part
of Kanev Reservoir characterized by different levels of urban pollution. Two stations were selected for this
purpose: 1, in a relatively pure area of the the river part of Kanev Reservoir; and 2, at the mouth of the Dneiper
tributary, the Syrets River, which has been polluted by mineral and organic substances from urban sewage. The
“vibrancy” of the phytoplankton was evaluated by determining their biomass, cell abundance, and cell surface area
(denoted as B, N, and S, respectively), achieved on the basis of a routine monitoring dataset collected over 24
months at these stations. The investigated zones were characterized by divergent phytoplankton composition and
considerably different annual dynamics. The profiles shown by the B, N and S dynamics of the phytoplankton at
station 1 were characterized by regular and predictable peaks in summer, formed by the same complex of algal
species. Similar-type graphs for station 2 exhibited 3-4 peaks per year formed by completely different groups of
algae during different periods. Furthermore, the saprobic zone indicator species, as well as those characterized by
highly specific cell-surface estimates, were often observed at station 2. Such species were absent or developed
only to a minor extent in phytoplankton of station 1. These facts can be interpreted as symptoms of ecosystem
destabilization at station 2, which could be due to the impact of polluted water from the Syrets River on the
phytoplankton of the Kanev Reservoir.
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dynamics.
Introduction

Ecological self-regulation mechanisms, including the structural adaptation of
natural aquatic communities to changes, are very complex. This makes it especially
difficult fully to understand the important empirical problems of water quality management
and surveillance within parts of the aquatic environment vulnerable to intensive
anthropogenic impact. The Kanev Reservoir used for freshwater urban consumption, is
influenced by many anthropogenic factors, including the numerous impacts from the waste
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produced by a huge industrial city (the Ukraine capital, Kiev), such as the negative
influences of the Kiev hydroelectric station, water sports, fishing, etc. The plankton in the
reservoir is one of the main natural agents of water-quality regulation and thus plankton
monitoring is one of the central parts of the water-quality management activities. As a
result, the phytoplankton of the riverine part of the Kanev Reservoir, influenced by all the
above-mentioned factors, has been described in many publications (Zhdanova et al., 1986;
Sirenko, 1989; Scherbak, Majstrova, 1996, 2000, 2001; Oksiyuk et al., 1999, 2000, 2005).
The aim of this investigation was to compare the taxonomic structure with the quantitative
variables of biomass (B), cell abundance (N), and cell surface area (S), which constitute the
annual dynamics of the phytoplankton in the two neighbouring parts of the Kanev
Reservoir characterized by different levels of water pollution. In this way, we shall
determine the effect of the urban impact on the reservoir phytoplankton.

Materials and Methods

As part of a routine monitoring programme, freshwater phytoplankton was
sampled monthly over two annual cycles (June 2004 — May 2006) at two stations of the
river part of Kanev Reservoir within the Kiev City region. Station 1 is situated within the
river part of Kanev Reservoir, below bay “Obolon”, facing to the park “Natalka” and
represented relatively pure area; station 2 is located at the mouth of the Syrets River (the
inflow of the River to the bay of reservoir “Volkovatyi”), which is polluted by Kiev’s
drains (Fig. 1).

The two investigated stations  were
characterized by different levels of anthropogenic
pollution. It is known that bay “Obolon” and nearest
territories of reservoir (where station 1 is situated) are
represented conditionally pure area where negative
anthropogenic influence are minimal and direct sources

Station [

Syrets
River

Trukhanov

e Tstand of pollution are absent (Scherbak, Majstrova, 2001).
Syrets River runs on the territory of Kiev city and gets

river part of : urban drains of industrial and household origin (Pligin
SR et al., 1998; Khilchevsky, Boiko, 2000; Kolesnik,
Jd?ﬁii’:i"Jn 2000). These drains increase quantity of mineral and

Fig. 1. Scheme of the Kanev Reservoir
river part within the administrative limits
of the city Kiev.

organic substances in water, therefore lead to trophic
load on ecosystem. As well as there are cases of
presence in water of Syrets River high concentration of
oil products, phenols, heavy metals, surfactants (Pligin

et al., 1998; Khilchevsky, Boiko, 2000). The data of

hydrochemical analyses, investigations of
phytoplankton, bacterial population and zoobenthic organisms testify about bad water
quality of Syrets River. It is characterized as “polluted” and corresponds to the a-
mesosaprobic zone, according to the ecological sanitary classification of surface waters
(Khilchevsky, Boiko, 2000). It is noted in this and other papers (Scherbak, Majstrova,
2001) that bay of reservoir “Volkovatyi” (in which Syrets River is flowed — station 2) is
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area with considerable anthropogenic impact; water and benthic deposits of the bay
accumulate all spectra of pollutants of industrial and household origin. As a result, typical
average summer-autumn (July-September 2005) concentrations of PO4* were 50 times
higher in water of station 2 than in station 1, i.e., 0.129 and 0.0025 mg/dm?, respectively1.
Less pronounced but also very large differences were evidenced for NH4*, NO*, SiOs”,
and other hydrochemical components".

These stations differ also by some peculiarities of hydrological regime. Station 1,
situated within the reservoir river part, is characterized by a fast stream, about 0.4 m/s.
Station 2, situated near the mouth of the Syrets, which is a small river, is characterized by a
slower stream (0.2 m/s) and, therefore, this part of the reservoir is characterized by slightly
stagnant conditions.

A total of 48 algal samples were collected and examined in 2 years. The samples
were collected from both stations at the same time of day, about 12 a.m. The depth of
investigated stations was to 2 m. The 1.8 L samples were collected from subsurface water
layer (to 0.5m) by a bathometer, fixed by formalin, and concentrated by the sedimentation
method (Scherbak et al., 2002). Then, the samples were investigated under the light
microscope (Mikmed-2, “LOMQO” Russia).

The meanings of numbers, biomass and cell surface area were used for description
of phytoplankton of investigated stations as well as for determination of peculiarities of its
dynamics and role of some algal species. These indicators are widely used in
hydrobiological practice (Sirenko et al., 1989; Scherbak, Majstrova, 1996; Oksiyuk et al.,
2000, 2005; Nesterova, 2003 and others). The numbers (N) of algal cells (or filaments for
cyanoprokaryotes) were determined in triplicate using a Goryaev camera with 9 mm3
volume. The algal biomass (B) and cell surface area (S) were evaluated by a volumetric
method (Scherbak et al., 2002; Bryantseva et al., 2005). The index of taxonomic (species)
composition similarity for samples at each of the two stations under investigation was
determined using the Sgrensen index (Shmidt, 1980) and the “measure of inclusion”
method (Syomkin, Komarova, 1977). The latter can be applied to compare lists of species
distinguished by great differences in their number. The estimates of similarity between two
lists are calculated for each pair of them using the formula 2c¢/(a+b), where a is the number
of species on the first list, b — the number of species on the second list, and ¢ — the number
of species on both lists (Syomkin, Komarova, 1977). Saprobiological analysis was provided
on the basis of Pantle-Buck scale using the modification by Sladecek (Barinova et al.,
2000). The systematic determination of algae was done on the basis of the known guides
“Diversity ... 2000” and “Algae ... 2006”.

Results

As seen in Table, a total of 202 species of algae (213 varieties) were found at the
two stations. They belonged to the following divisions: Cyanoprokaryota — 18 species (20
varieties), Euglenophyta — 7(9), Chlorophyta — 91(96), Bacillariophyta — 52(53), Dinophyta —
8, Cryptophyta — 10, Chrysophyta — 15, Xanthophyta — 1(2). At the level of the divisions in

! We are deeply grateful to A.C. Romanov (Hydrophysical Institute of NAS of Ukraine, Sevastopol) for providing
chemical analysis of the water.
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the phytoplankton, the taxonomic spectra of both investigated stations were rather similar
(Fig. 2), but the phytoplankton at station 1 was characterized by a greater diversity of
diatom algae, which is typical for water bodies with fast streams (Barinova et al., 2000). At
the same time, the phytoplankton collected at station 2 had a greater number of green and
euglenophytic species. Such type of spectra, on the one hand, is characteristic for the water
bodies with slow stream (Barinova et al., 2000) that usual for the Syrets River mouth; on
the other hand, development of green and euglenophytic algae may be caused by high
concentration of biogenic elements in water. Taken as a whole, the phytoplankton of the
two locations was characterized as the diatom-green with an enhanced presence of
cyanoprokaryotes during the summer-autumn period and of diatoms and chrysophytes
during the later autumn-winter-spring period. On the other hand, the phytoplankton of both
stations was differentiated by different spatial-temporal structures.

Table 1. The seasonal distributions of phytoplankton species taxonomic diversity, described at the
divisional level, for the two investigated stations

Number of species (varieties)
Division Station 1 Station 2 Total
winter | spring | summer | autumn | winter | spring | summer | autumn
Cyanopro- - - 9 10 6 - 8 14 18(20)
karyota
Euglenophyta - - 1 - 1 1 1 7 709
Chlorophyta 10 16 55(57) | 16(17) | 24(27) | 29(30) | 53(56) 46(48) | 91(96)
Bacillariophyta 22 27(28) 35 27 34(35) 29 42(43) 30 52(53)
Dinophyta - 2 3 1 1 2 3 4 8
Cryptophyta 1 6 7 5 6 6 7 5 10
Chrysophyta 7 10 7 3 6 9 4 8 15
Xanthophyta - - 1(1) - - 1 - - 1(2)
Total 40 | 61(62) | 118(121) | 62(63) | 78(82) | 77(78) | 118(121) | 114(116) | 202
141(149) 172 (180) (213)

The station 1 phytoplankton was marked by high taxonomic richness and diversity:
141 species (149 varieties) were found, including Cyanoprokaryota — 10 species (12
varieties), Euglenophyta — 1, Chlorophyta — 62(65), Bacillariophyta — 41(43), Dinophyta —
4, Cryptophyta — 9, Chrysophyta — 13, and Xanthophyta — 1(2). The peaks of biomass (Fig. 3),
cell number (Fig. 4), as well as cell surface area (Fig. 5) and species diversity (Table) of
plankton of station 1 observed in the summer periods were due to the intensive develop-
ment of a diatom complex of algae (Aulacoseira granulata (Ehr.) Sim. var. angustissima
(0. Mill.) Hust. — 0.1-0.16 mg/dm®, A. italica (Ehr.) Sim. — 0.02-0.04 mg/dm?,
Stephanodiscus hantzschii Grun. in Cl. et Grun. — 0.17-1.57 mg/dm? and S. minutulus
(Kitz.)) Cl. et Méll. — 0.01-0.06 mg/dm?), as well as planktonic cyanoprokaryotes
(Microcystis aeruginosa (Kitz.) Kiitz. — 0.08-0.37 mg/dm®, M. wesenbergii (Komérek)
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Komarek — 0.05-0.11 mg/dm®, and Anabaena flos-aque Bréb. — 0.06-1.4 mg/dm®). So great
were their presence that they caused a water “bloom” in the Kanev Reservoir during this
period. While these taxa dominated the biomass, abundance, and cell surface of the
phytoplankton, the green planktonic coenobial and unicellular algae (especially
representatives of Desmodesmus (Chod.) An et al., Micractinium Fres., Lagerheimia Chod.,
Monoraphidium Kom.-Legn., Dictyosphaerium N&g., and Tetrastrum Chod.) were the most
diverse (Table), while not being so important for the phytoplankton biomass and
abundance. The “bloom” was observed in the reservoir in July 2004 (1% annual cycle) and
in August-September 2005 (2" annual cycle). It in both cases continued to the middle of
autumn and then the quantitative characteristics of the phytoplankton as well as species
diversity began to decrease and remained insignificant during the winter, when diatom and
chrysophytic algae became the most numerous. As can be seen in Figs. 3 to 5, all three
variables described here (B, N, and S) for the station 1 phytoplankton, as well as the species
diversity (Fig. 6), increased smoothly from the beginning of spring and reached their
maxima in the summer months.

Station 1 Station 2

F Cyanoprocaryota  OEuglenophyta Chlorophyta
& Bacillariophyta O Dinophyta (3 Cryptophyta
[ Chrysophyta @ Xanthophyta

Fig. 2. The phytoplankton taxonomic spectra, described at the divisional level, for the two stations.

In the parallel series of data gained over the 2-year period for the phytoplankton at
station 2 (Figs. 3 to 5), the biomass, numbers of cells, and area of the cell surface variables
were marked by their temporal instability in terms of their peaks, i.e. there was less
repeatability than with station 1 organisms. On the other hand, the phytoplankton at station
2 displayed an even greater taxonomic richness than that at station 1 (Table): 172 species of
algae (180 varieties): Cyanoprokaryota — 15 species, Euglenophyta — 7 (9 varieties),
Chlorophyta — 78(81), Bacillariophyta — 44(47), Dinophyta — 6, Cryptophyta — 9,
Chrysophyta — 12, and Xanthophyta — 1. The green planktonic coenobial (namely
Coelastrum reticulatum (Dang.) Senn — 0.01-0.07 mg/dm?, C. microporum N4g. in A. Br. —
0.12-0.26 mg/dm?®, C. astroideum De-Not. — 0.01-0.03 mg/dm?®, Desmodesmus armatus
(Chodat) Hegew. — 0.01-0.02 mg/dm?, D. grahneisii (Heynig) Hegew. — 0.01-0.05 mg/dm®,
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D. brasiliensis (Bohl.) Hegew. — 0.01-0.02 mg/dm®, and Acutodesmus dimorphus (Turp.)
Tsar. — 0.02-0.03 mg/dm®), as well as diatom algae (typically Diatoma tenue Ag. — 0.06-
0.38 mg/dm®, Cyclotella radiosa (Grun.) Lem. — 0.09-0.27 mg/dm?, Stephanodiscus minu-
tulus — 0.02-0.03 mg/dm?, and Cyclostephanos dubius (Fricke) Round — 0.03-0.16 mg/dm?),
developed in the water at this site very intensively during the summer period.
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Fig. 3. Dynamics of the algal biomass for the two stations during two consecutive annual cycles.
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Fig. 4. Dynamics of algal cell abundance at the two stations during two consecutive annual cycles.
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Fig. 5. Dynamics of the algal cell surface area at the two stations during two consecutive annual cycles.
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filamentous cyanoprokaryotes (Osci- 20
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3
Gomont - 0.32-1.11 mg/dm”, O. acu- Fig. 6. Seasonal dynamics of phytoplankton species number
tissima Kuff. — 0.1-0.18 mg/dm®, and  ¢o the two stations.

Pseudanabaena catenata Lauterborn

- 0.07-0.13 mg/dm?®), which did not

occur at station 1, began at the end of summer and continued during early autumn. The
intensive development of these algae is normally indicative of water enrichment by mineral
substances. According to Pantle-Buck scale in modification of SladeCek, these algae were
meso- and polysaprobic organisms (Barinova et al., 2000). Their development was
observed in August-October 2004 (1% annual cycle) and in October-November 2005 (2"
annual cycle). During the 1% cycle, the quantitative characteristics (B, N, and S) and species
diversity of station 2 phytoplankton began to decrease and remained insignificant during
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the winter. However, during the 2" cycle, the intensive development of diatom algae
(Diatoma tenue — 1.69-3.01 mg/dm?®, Synedra acus Kiitz. — 0.1-0.18 mg/dm® and
Asterionella formosa Hass. — 0.11-0.17 mg/dm® began in November at station 2 and
continued until the middle of winter. The spring periods were characterized by a steep
increase in taxonomic diversity and in the B, N, and S variables for the phytoplankton. The
most important role was played by macrocellular flagellated green (Chlamydomonas sp. —
0.07-0.37 mg/dm?), chrysophytic (Mallomonopsis sp. — 0.63-0.77 mg/dm®), and
cryptophytic (Cryptomonas borealis Skuja — 0.62-0.71 mg/dm?®) algae, as well as by the
microcellular diatom algae (Stephanodiscus minutulus — 0.05-0.64 mg/dm?). In the spring,
2006 (2™ annual cycle), the microcellular coccoid green algae (Choricystis minor (Skuja)
Fott — 0.01-0.04 mg/dm?® Chlorella vulgaris Beijer. — 0.02-0.06 mg/dm®, and
Monoraphidium contortum (Thur.) Kom.-Legn. — 0.001-0.003 mg/dm®) also developed at
station 2.

Discussion

Taken as a whole, the phytoplankton at the two stations in the river part of Kanev
Reservoir can be characterized as diatom-green. The values for the variables of the
phytoplankton, as well as its species diversity, taxonomic composition, and the list of
dominant species for different seasons, correspond to previous data on the phytoplankton in
the river part of the reservoir (Sirenko, 1989; Oksiyuk et al., 2000, 2005; Scherbak,
Maistrova, 2001). Station 1 was the more representative one in this respect and, appears to
be typical reflection of the situation for phytoplankton in the river part of the reservoir,
subjected to the permanent influence of the Kiev hydroelectric power station, which causes
very pronounced daily fluctuations in the water level. The species composition of the
plankton at this station was dominated by the diatom complex, including typical planktonic
species of the genera Aulacoseira Thw., Stephanodiscus Ehr., Cyclostephanos Round. in
Ther. et al., and Cyclotella Kitz. Cyanoprokaryotes — also including the widely known
causative organisms of the water “bloom” (Microcystis (Kitz.) Elenk. and Anabaena Bory
ex Born. et Flah.) — enhanced this complex in the summer. The green planktonic algae were
characterized by high species diversity but were not very abundant and did not play an
important role in the formation of the total biomass. The seasonal fluctuations of the
phytoplankton species diversity at this station were characterized by one clearly expressed
peak during the summer months and by a gradual, smooth decrease in autumn, winter, and
spring (Table, Fig. 6).

Station 2 phytoplankton was characterized by higher B, N, and S variables and
species diversity of algae than that at station 1. The species composition of algae in the
water at both stations was the most similar in the summer and spring months (the Sgrensen
index was 63.9 % and 63.3 %, respectively) and different in autumn and winter (48.8 % and
44.2 %, respectively). As a whole, station 2 phytoplankton mirrored the main succession
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patterns of station 1 phytoplankton, but exhibited some peculiarities. On the one hand, the
river mouth phytoplankton was the richest and combined the peculiarities of the
phytoplankton in both the Dneiper and its tributaries, producing ecotone conditions
(Scherbak, Bondarenko, 2004). Increase of species diversity of algae was observed in the
mouths of rivers flowed into Kanev Reservoir — Desna, Lybid (Scherbak, Majstrova, 2001).
On the other hand, the higher species diversity and biomass of algae may be caused by the
impact on the local biota of organic and mineral substances of industrial and household
origin produced by such a large city as Kiev. It is known fact that increasing of species
diversity and biomass of algae is observed in water bodies with moderate trophic pollution,
which characteristic for mesotrophic waters (Barinova et al., 2000).

=%

£ 9

Fig. 7. Species diversity comparison of phytoplankton collected
at the two stations in the Kanev Reservoir calculated for the
different seasons using the “measure of the inclusion” method.
Annotation: 1 — station 1; 2 — station 2; W — winter; Sp — spring;

Su — summer; A — autumn; a — the similarity index (o) level >

55%; b-0=60%;c-0=70%.

<€—» similarity of 2 species compositions;

----------- » inclusion of one species composition to others.

The most distinctive characteristic of station 2 phytoplankton was its high species
diversity and the intensive development of filamentous cyanoprokaryotes in the autumn
period. Some of these are known as indicators of highly saprobic zones. These
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representative species were not registered at station 1 but intensively developed in the
phytoplankton at station 2. The comparison of phytoplankton species diversity, calculated
for the two stations for the different seasons using the “measure of the inclusion” method
(Fig. 7), showed a rather close similarity of species composition, especially for the summer
months (Fig. 7, a, b). After an increase of the similarity index (o) level to 70 %, the
composition of autumnal phytoplankton collected at station 2 lost all similarity to its
composition during all the other seasons (Fig. 7, ¢). This fact testifies to its significant
specificity.

Another distinctive property of station 2 phytoplankton was its low abundance of
cyanoprokaryotes, which are the apparent causative agents of the water “bloom” at station
1. It appears that small numbers of these algae, registered at station 2, are brought by the
water mass from the upper zone of the Kanev Reservoir to the Syrets River entrance.
Finally, one more distinctive feature of station 2 phytoplankton is the sudden and intensive
development of various groups of algae in the spring and the winter-autumn seasons, which
differed for the two annual cycles. Thus, a massive development of flagellated
chrysophytic, green, cryptophytic and diatom algae with small cells was observed in the
spring of the 1% annual cycle. In contrast, the spring of the 2™ cycle saw the mass
development of unicellular small coccoid green algae. The intensive development of diatom
algae (Diatoma Bory emend. Heiberg., Asterionella Hass., and Synedra Ehr.) was observed
only during the winter period of the 2" annual cycle. On the whole, the seasonal
fluctuations of species diversity at station 2 had smoother characteristics than those of
station 1 (Fig. 6). Thus, phytoplankton of station 2 was more diverse during all seasons.
Thus, phytoplankton of station 2 was more diverse during all seasons. Several peaks on the
graphs described quantitative parameters of phytoplankton of station 2 reflect influence on
ecosystem unnatural (perhaps anthropogenic) factors which caused mass development of
algae during such seasons as early spring, autumn or winter. The same graphs described
phytoplankton of station 1 have one predictable summer peak per year which caused by
mainly influence of natural factors on ecosystem for example temperature. Similar mass
development of algae during cold seasons was registered for mouth of Lybid River polluted
by industrial and household drains (Scherbak, Majstrova, 2001).

Saprobiological analysis performed on the basis of the Pantle-Buck scale in the
modification of SladeCek (Barinova et al., 2000), shows that the saprobic index for station 1
phytoplankton varied from 1.63 to 1.92, indicating that the water was in the -mesosaprobic
zone, class Il quality, i.e., it was in the “clean enough” category. However, the same index
for station 2 phytoplankton was 2.08-2.57, corresponding to the a-B-mesosaprobic zone,
I11-1V class quality, i.e., the water was “slightly to moderately polluted”. The lack of a clear
difference between the index for the two stations can, perhaps, be explained by the
comparatively low number of species-indicators found in phytoplankton (about 50-60 %)
and unimportant cenotical role played by most of these species. Unfortunately, many of the
'mass species' of station 2 phytoplankton algae have unclear ecological characteristics, and
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therefore, cannot be used as indicators. Plausibly, these waters (especially at station 2)
should be attributed to the highly saprobic zones.

The indexes of the total and specific areas of the phytoplankton cell surface were
recently used for identification of the water quality and the direction of the succession in
the water ecosystem (Minicheva, 1990, 1998; Nesterova, 2003). It was assumed that
species with high specific cell surface area (i.e., the ratio of cell surface to cell volume,
S/V) are characterized by higher photosynthetic activity, metabolic exchange level, and, as
a rule, belong to the inhabitants of waters with high trophic levels. S/V levels depend on
algal cell size and shape. Algae with small cell size, as well as those with thin and long
cells (trichomes), have high S/V values. It is interesting that the dominant species in the
mass development of station 2 phytoplankton in spring, autumn, and winter were species
with notably high S/V levels, such as Oscillatoria splendida, O. acutissima,
Pseudanabaena catenata, Diatoma tenue, Synedra acus, Asterionella formosa and
Monoraphidium contortum. The S/V values for these species were in the range 1.82-5.47,
i.e., much higher than the average S/V of phytoplankton at the station 1, which was 1.2-1.4.
This fact can also be interpreted as evidence of more marked pollution of station 2 water (or
eutrophication by organic and mineral substances) in comparison to that at station 1. These
our findings were confirmed by earlier investigation of Kanev Reservoir phytoplankton. So,
many of green and diatom algae with small cell size (and with high meaning of S/V
respectively) appeared in phytoplankton of the reservoir recently as answer on increase of
anthropogenic load on the ecosystem and impairment of water quality (Scherbak,
Majstrova, 2000, 2001).

Conclusions

The two investigated stations in the river part of the Kanev Reservoir, despite their
adjacent location and close hydrological regime, had different spatial-temporal structures of
phytoplankton. The annual dynamics of phytoplankton biomass, abundance, and cell
surface area for the water taken at station 1 are characterized by two regular and predictable
peaks taking place in summer and produced by the same complex of algae. Data for the
same variables at station 2 showed 3-4 peaks per annum, formed by explicitly different
groups of algae being dominant at the various seasons; these are the flagellated, diatom and
sometimes coccoid green algae in spring, filamentous cyanoprokaryotes in autumn and
diatoms in winter. The algal species-indicators of the high saprobic level zones, as well as
species with high levels for the specific cell surface variable, exhibited massive
development in the phytoplankton fraction in water at station 2, while they were absent or
developed only to a minor extent at station 1. We interpret this distinction as a sign of
ecological destabilization at station 2. These facts can be explained by the influence of a
water mass polluted with mineral and organic substances, flowing from the Syrets River.
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This conclusion is confirmed by the results of earlier investigation of these areas of the
reservoir as well as by chemical analysis of water from both stations.
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Y YH-T 60TaHMKK UM. H.T". XonogHoro HAH YkpauHbl,

01001 Kues, yn. TepelLeHKOBCKas, 2, YKpanHa

2 NabopaTopus MOPCKOI akonorumn, OTAen 61oN. Hayk, (haK. GUOOrMUYECKIX HayK,
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Abepuctems, SY23 3DA Yanbc, BenmkobputaHus

BANAHNE AHTPOMOIEHHOI O 3ArPA3SHEHWNA HA ®UTOMTAHKTOH KAHEBCKOIO
BOAOXPAHUNULLA (YKPAVHA). 1. AIMHAMUNKA ®UTOMNTAHKTOHA HA CTAHLMAX
C PA3HbIM YPOBHEM 3AIPA3HEHNA

VccneoBaHbl CTPYKTYPbI (DUTOMNAHKTOHA [iBYX TOUYEK PeYHOi YacT KaHeBCKOro BOAOXpaHWUIMLLA C
pasHbIM YPOBHEM 3arps3HeHus: CT. 1 — B CPaBHUTENbHO YMCTOM PaiioHe ero PYcnoBoi YacTW, CT. 2 — B YCTbe
npuToka [Henpa, p. CbipeL, 3arpsisHeHHON MUHEpPa/bHbIMU N OPraHNYecKMMM BELLLECTBaMM C FOPOACKMX CTOKOB.
[JunHammka qutonnaHKToHa bbina oLeHeHa NOCPeACTBOM OMpefenieHns ero 6uoMacchl, YMCAEHHOCTW 1 NNOLLaAN
KNeTouyHoii noeepxHocT (B, N M S COOTBETCTBEHHO) Ha OCHOBE MOHWTOPWUHIA [AaHHbIX, COBPaHHbIX Ha
NpOTHKeHUN 24 Mec. ¢ 06enx CTaHUMiA. VccnefoBaHHbIe TOUKW XapaKTepr3oBaMCh PasHbIM BUAOBLIM COCTaBOM
(hMTONNAHKTOHA W CYLLECTBEHHO Pa3NIMYHOI rofoBOi AMHaMMKON. KpuBble auHammkn B, N 1 S dutonnaHkToHa
Ha CT. 1 xapaKTepy3oBannCb PErynsipHbIMA 1 NpeAckasyeMbIMW NUKamMu B NETHWIA Nepuog, chopMyUpoBaHHbIMN
O/IMHAKOBbIM KOMIN/IEKCOM BWZ0B BOAOPOCNeN. Takoii e Tun rpadunkoB Ans CT. 2 AeMOHCTpMpoBan 3-4 nuka B
rofl, ChopMMPOBaHHbIX COBEPLLEHHO PasHbIMU FpynnaMu BOAOPOC/EN B TeHeHWe pasHbIX Neprogos. Kpome Toro,
BOJOPOCNN-UHANKATOPbI BbLICOKMX 30H CanpoBHOCTW, a TaKke XapaKTepu3ytoLiMecs BbICOKOW YAenbHO
N/0Wafbl0 NMOBEPXHOCTY KMETOK, 4acTo Habntofanmch Ha CT. 2. 3TU BMAbl OTCYTCTBOB/IM WM Pa3BMBAIMCH
TO/MbKO B HEBO/bLUMX KOMMYECTBAX B (PUTONNAHKTOHE CT. 1, YTO CBUAETENLCTBYET O ecTabunmnsaLmm aKocucTeMbl
Ha CT. 2 13-3a BMSAHUA 3arps3HeHHOV Bogbl 13 p. Chipew, Ha (MTOMMIaHKTOH KaHeBCKOro BOAOXPaHWNLLA.

KniouyeBble cnoBa:  (MTOMNAHKTOH, TakCOHOMMYECKas CTPYKTypa, aHTPOMOreHHoe

3arpsi3HeHye, NPOCTPaHCTBEHHO-BPEMEHHAS AMHAMMKA.
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