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Abstract—Data on the species composition and development dynamics of phytoplankton complexes in the
newly constructed Bureya Reservoir are given. Reservoir phytoplankton has been found to contain 119 alga spe-
cies (121 taxa, considering the varieties) from nine divisions. Alga species composition, their abundance and
biomass, and the saprobic characteristic of species were used to evaluate the environmental state of the reservoir.
Reservoir water was classified as “nearly pure” and “weakly polluted”, belonging to the I1—III purity class. The
low values of phytoplankton abundance and biomass allow the Bureya Reservoir to be classified as an olig-

otrophic water body.
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INTRODUCTION

The objective of this study is to assess the current
sanitary—biological and ecological state of the newly
constructed Bureya Reservoir and the Bureya R. basin
based on the qualitative composition and quantitative
distribution of algae as a result of construction of the
Bureya HPP.

The construction of the Bureya HPP has a long his-
tory. First reconnaissance surveys were carried out in
1932. Construction and installation works began in
1982; however, the construction process was frozen
because of the general economic recession. It is only in
the late 1990s that the financing of construction was
resumed, resulting in that the erection of Bureya HPP
dam has been finished by 2002 and the reservoir has
been partly filled by this time. The first hydropower
unit at the Bureya HPP was commissioned in June
2003, and the last, sixth, unit, in October 2007 [4]. The
Bureya HPP is a high-head hydropower plant, and it
reservoir is of canyon type. Some characteristics of the
Bureya HPP are given in Table 1.

The objective of the hydrobiological studies near
the Bureyskaya HPP included the identification of
phytoplankton species composition in the Bureya
Reservoir; the assessment of its distribution over the
water area; the evaluation of quantitative characteris-
tics of algae; the identification of indicator organisms

T Deceased.

for organic pollution; and sanitary—biological assess-
ment of reservoir water quality.

BRIEF PHYSIOGRAPHIC CHARACTERISTIC
OF THE STUDY AREA

The Bureya HPP is situated in the middle reaches
of the Bureya R. (Fig. 1). The first power site is situ-
ated 174 km upstream river mouth. Talakan Settle-
ment was constructed near HPP dam. The Bureya
Reservoir that has formed here lies in two administra-
tive units: Amur oblast and Khabarovsk Krai.

The Bureya R. is a major tributary of the Amur. The
source of the river (Pravaya Bureya and Levaya
Bureya) lies at the elevation of 560 m above sea level in
branches of the Ezop and Duse-Alin ridges. The
length of the Bureya from the source of the Right
Bureya is 739 km, its total drainage area is 70700 km?.
The Bureya empties into the Amur at a distance of
1666 km from its mouth [17].

The river basin area lies between the wet coastal
regions of the Pacific in the east and continental areas
of East Siberia and Mongolia in the west; hence the
clear continental features of the climate and its mon-
soon character. Bureya R. drainage area is the wettest
part of the Amur basin; the river nourishment is mostly
due to summer rains, their share averaging 50—70%.
Snow nourishment accounts for 10—20% of the
annual runoff, while groundwater discharge accounts
for 10—30% of it. In warm season, floods are frequent,
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their number in a season reaching 10—12. The highest
floods are recorded in July—August. Monsoon showers
can cause catastrophic floods with water lever rising by
5—6 m every day. The mean annual precipitation
reaches 911 mm. Many-year observation data show
the mean annual water temperature in different parts
of the Bureya R. to vary within 4.1—6.1°C and the
mean summer temperature to be 11.0—15.3°C. Maxi-
mal water temperature reaches 26—28°C. River water
starts cooling in August—September. Freeze-up begins
in late October—mid-November. The mean number of
days under ice is 170; ice thickness is in excess of 1 m
almost everywhere [17].

Scientists believe that the regulation of Bureya will
cause changes in the climate with a tendency toward
its warming and an increase in air humidity. It can be
seen even now that, once the reservoir was con-
structed, the summer is cooler and the winter is
warmer; no ice forms in the river in November because
of water discharge from the reservoir [5]. The hydro-
chemical regime of the Bureya Reservoir in the first
years of its filling was forming due to the runoff of the
Bureya and Tyrma rivers and the natural conditions of
the basin [20]. In the early years of reservoir filling,
water in summer showed maximal concentrations of
ammonium nitrogen, total iron, and organic matter
(because of predominantly snow nourishment) (Table 2).
As shown by studies, the concentrations of dissolved
oxygen and ions of potassium, sodium, calcium, and
magnesium, as well as chloride, hydrocarbonate, an
sulfate ions never exceeded the appropriate MAC
values.

MATERIALS AND METHODS

In the summer of 2003, researchers from the Insti-
tute of Water and Ecological Problems FEB RAS,
Institute of Biology and Soil Sciences FEB RAS, and
Hydrometeoservice of Khabarovsk City carried out
the first algological study of the water area of the
Bureya Reservoir, thus laying down the foundation for
monitoring studies of reservoir water conditions. In
2003, water samples were taken at two sections: 200 m
and 8 km upstream of Bureya HPP dam; in 2004—
2007, the samples were taken at five sections: 200 m
upstream HPP dam (section 1), 8 km upstream HPP
dam (section 2), against Sektagli R. mouth (section 3),
2 km upstream Tyrma R. mouth in the Bureya R. (sec-
tion 4), and 2 km upstream of the mouth in the Tyrma R.
(section 5) (Fig. 2). Phytoplankton samples were
taken at sections 3, 4, and 5 in the center of the reser-
voir and at sections 1 and 2 in the center and at the left
and right shores from depths of 1 and 2 m, from mid-
depth, and at reservoir bed. Water samples, taken by a
bathometer (2 L), were filtered through Apshtein net
made of mill kapron gauze no. 77. The samples were
fixed by 4% formaldehyde solution. The total number
of taken and treated phytoplankton samples was 268.
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Table 1. Main technical characteristics of the Bureya HPP

Characteristic Value
Dam height 140 m
Maximal static head 122 m
Total reservoir storage 20.94 km?
Active storage capacity 10.3 km?
Normal reservoir water surface (NRWS) 256 m
Top of surcharge storage (TSS) 263.4 m
Top of dead storage (TDS) 236 m
Reservoir surface area at NRWS 750 km?
Surface area at TDS 400 km?
Maximal length of the reservoir ~224 km
Installed plant capacity 2010 MW
Normal annual hydropower generation 7.1 billion kWh
Number of units 6

The material was analyzed under microscopes
Amplival (Zeiss) and Alphaphot-2 YS-2 (Nikon) with
magnifications of 400 and 1200. The processing of
materials followed standard procedures using domes-
tic and foreign keys and atlases. Permanent prepara-
tions were made by peroxide method for identifying
diatom algae [1, 24]. Occurrence frequency was evalu-
ated for each species by a six-point scale with 1 point
implying isolated cases; 2 points, rare occurrence;
3 points, rather common; 4 points, frequent; 5 points,
very frequent; and 6 points, mass occurrence [6].
Quantitative samples were inspected in a counting
cell, where alga cell dimensions were also measured.
Next, the abundance (N) of alga cells, thous. cell/L,
and their biomass (B), mg/L, were calculated.

Sanitary—biological analysis of water quality fol-
lowed Pantle and Buck in Sladechek modification
[7, 18, 23]. Saprobity indices were calculated based on
lists of indicator organisms [2, 3, 19]. The existing sys-
tem of water quality assessment by biological charac-
teristics based on evaluated saprobity indices gives an
idea about the pollution of the examined reach of the
watercourse and characterizes the self-purification
zone of the water body, corresponding to the class of
water purity. The system of water quality assessment by
algae includes 5 major self-purification zones, corre-
sponding to saprobity degrees (including 16 subzones)
and 5 classes of water purity [18]. The ecological state
of a water body is largely determined by the abundance
and biomass of developing organisms. The same data
are used to assess water body productivity.

RESULTS OF STUDIES

The first results of studies of phytoplankton in the
Bureya Reservoir were published in [9, 13—15, 22].

Studies of the Bureya Reservoir established the
species composition of the algae inhabiting its water
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Fig. 1. Schematic map showing the position of the Bureya basin in Russian Far East. Schematic positions of sections in the Bureya

Reservoir.

mass. Overall, during the five years of studies, 119 alga
species (121 taxa with varieties taken into account)
were identified, belonging to nine divisions: Cyano-
prokaryota (8), Euglenophyta (2), Cryptophyta (3),
Dinophyta (2), Chrysophyta (7, 8 with a

Table 2. Some mean monthly water characteristics of the
Bureya Reservoir (the top number is for 2004, the bottom
number is for 2005)

0,, NH,, Fe.., |Mineraliza-

Month mg/L mg/L mg/L | tion, mg/L
June 0 | 098 | 042 | 208
8.1 0.73 0.24 218
ul 81| om0 | o3 | o217
Y 7.0 0.68 0 26.4
| 12| 03| o3 |04
& 77 0.35 0.27 26.1
9.1 0.63 0.33 28.9
September | 27 0.45 0.28 322
9.5 0.49 0.25 24.0
October 72 0.34 0.29 298
March 08 | 026 028 10

variety), Bacillariophyta (52, 53 with a variety), Xan-
thophyta (2), Rhodophyta (1), Chlorophyta (42).
Dominating species were diatom algae Asterionella for-
mosa Hass., Stephanodiscus hantzschii Grun., and
Tabellaria flocculosa (Roth) Kiitz., yellow-green algae
Dinobryon bavaricum Imh., D. divergens Imh., and
green algae Monoraphidium tortile (W. West et
G.S. West) Kom.-Legn., Schroederia setigera
(Schrod.) Lemm., Dictyosphaerium pulchellum
Wood. Diatom and green algae showed the widest spe-
cies diversity.

Year of 2003. A well-developed complex of plank-
tonic algae (yellow-green Dinobryon bavaricum and
D. divergens and diatom Asterionella Formosa) was
recorded in the surface water layer at section 1 (200 m
upstream of the dam). Phytoplankton complex was
very poor, comprising mostly those three species. The
abundance N of cells on the surface varied from 36.5
(right side) to 124.8 thous. cell/L (left side). The bio-
mass B of algae was 0.018—0.044 mg/L. In the center
of the water body (at depths of 17 and 30 m), the algae
were nearly absent with only occasional cells observed.

An increase in the number of alga species was
recorded on the bed at section 1 because of benthic
organisms and settled valves of planktonic diatoms. Alga
abundance N at the left side of the reservoir was rather
high—78.4 thous. cell/L (10.2 and 10.7 thous. cell/L, in
the center and at the right side, respectively). The bio-
mass B was 0.15 mg/L due to the large-cell Tabellaria
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Fig. 2. Dynamics of alga abundance in reservoir sections (depth of 2 m). Here and in Figs. 3, 4, the values for the first two sections

are averaged over three verticals.

fenestrata (Lyngb.) Kiitz. The abundance was low
(Table 3).

At section 2 (8 km upstream of the reservoir dam),
the flow of the Bureya R., which was filling the reser-
voir, was considerable; therefore, the complex of
planktonic algae has not formed yet. Only cysts of
algae from Dinobryon genus and some species of
benthic-plankton diatoms (Synedra acus var. radians
(Kiitz.) Hust., Tabellaria flocculosa) were recorded in
surface water layers, into which they seem to have been
raised from the bed by water flow. Algae abundance N
varied from 1.08 to 6.2 thous. cell/L, while their
biomass B was relatively small, varying from 0.001 to
0.07 mg/L. In the middle layers of water mass, there
were either no algae or a few diatom valves having been
brought by the flow. At reservoir bed in this section, a
few specimens of benthic algae were recorded, which
also could have been brought by water flow. On the
right side of the reservoir, the benthic complex con-
tained filamentous forms—blue-green Lyngbya sp.
and green Microspora stagnorum (Kiitz) Lagerh.;
therefore, alga abundance N in this point abruptly
increases to reach 228.1 thous. cell/L (Table 3).

Year of 2004. In section 1 (at the dam of the Bureya
HPP), cysts of yellow-green algae, planktonic represen-
tatives of green algae (Monoraphidium tortile, Schroed-
eria setigera, Dictyosphaerium pulchellum), and indi-
vidual cells of diatoms (Tabellaria flocculosa) were found
on water surface. The maximal abundance N of algae at
the left shore of the reservoir was 53.13 thous. cell/L,
while those in the central part and at the right shore
were 11.12 and 9.25 thous. cell/L, respectively. The
values of B varied accordingly: from 0.028 mg/L (left
shore) to 0.008 and 0.006 mg/L (the center and the
right shore, respectively) (Table 3).

WATER RESOURCES Vol. 42 No.2 2015

In section 2, typical planktonic species vegetated
on water surface: yellow-green alga Dinobryon diver-
gens, cysts of yellow-green algae, green planktonic
Monoraphidium tortile and Dictyosphaerium pulch-
ellum, and diatom Fragilaria sp. Alga abundance N
was minimal at the left shore of the reservoir
(6.9 thous. cell/L); while in the center and at the
right shore, it increased to 32.5 and 52.2 thous. cell/L,
respectively. Alga biomass varied within very narrow
limits (Table 3).

In the surface water layer in section 3 (Sektagli R.
mouth), mostly riverine species were recorded, which
occur in stone epibioses (blue-green alga Homoeo-
thrix sp., diatoms from genera Achnanthes, Gompho-
nema, and Hannaea, and green alga Microspora sp.).
The alga composition seems to show a considerable
effect of water masses from the Sektagli R.

The surface water layer at section 4 (2 km upstream
the Tyrma R. mouth) contained algae of both purely
planktonic species (Dinobryon suecicum Lemm.),
planktonic—benthic species (Tabellaria flocculosa),
and typical epibioses species: Achnanthes sp., Han-
naea arcus (Ehr.) Patr., Synedra ulna (Nitzsch.) Ehr.
Alga abundance values N were relatively high—95.88,
65.02, and 86.4 thous. cell/L, B = 0.285, 0.06, and
0.045 mg/L, respectively. No planktonic species were
identified in section 5 (Tyrma R. mouth), only indi-
vidual cells of epibioses species, brought by water flow
(Achnanthes sp., Gomphonema sp., Synedra ulna)
occurred their.

Year of 2005. In late July 2005, the most diverse in
terms of species in the phytoplankton of the reservoir
were diatom and green algae. Two blue-green alga spe-
cies—Microcystis aeruginosa Kiitz. emend. Elenk.
(608.6 thous. cell/L) and M. pulverea (Wood) Forti
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emend. Elenk. (462.0 thous. cell/L)—showed a high N,
while their Bwas low because of their small cell volume.

Diatom alga Stephanodiscus hantzschii dominated
in all samples of September and October series. This
species, which is widespread in eutrophic water bod-
ies, belongs to alpha-mesosaprobionts—indicators of
heavily polluted waters (s = 2.7) [2, 19]. In September,
in addition to S. hantzschii, representatives of green-
alga division from protococcus group also occurred,
including Dictyosphaerium pulchellum, Tetrastrum
triangulare (Chod.) Kom., Pediastrum tetras (Ehr.)
Ralfs, Botryococcus braunii Kiitz., and species of
Scenedesmus genus. The abundance N of algae in all
samples was determined by the number of cells of
S. hantzschii. In the surface layer in section 1, Bvaried
from 1051.0 to 1227.6 thous. cell/L; its values were
similar in section 2, except for the central part of the
section, where it decreased to 804.75 thous. cell/L
(Table 3). This decrease may be due to the effect of the
major water flow.

Alga abundance N was found to decrease toward
the upper part of the reservoir. With increasing flow
velocity, the abundance of planktoninc algae
decreased; in section 3 (against the Sekgagli R.
mouth), N decreased to 91.2 thous. cell/L, after which
it decreased to 8.875 thous. cell/L in the riverine reach
of the Bureya R. (against Chekunda Settl.). The value
of B for algae was very low because of the small cell size
of the dominating species (the mean volume of one
cell of S. hantzschii was ~85 um?). Overall, the values
of B were not large, and, even in the first two sections,
where alga N was maximal, they varied from 0.0705 to
0.143 mg/L. In section 3, the values of alga B
decreased almost by half, while in sections 4 and 5,
their B was determined by the effect of water flows of
the rivers of Tyrma and Bureya.

In all samples of the October series of 2005, diatom
algae S. Hantzschii dominated overwhelmingly. The
abundance of green protococcus algae decreased
appreciably, though Dictyosphaerium pulchellum,
Pediastrum tetras, and cells of species from genus
Scenedesmus were recorded occasionally in some sec-
tions. Individual cells of diatoms Aulacoseira sp.,
Asterionella formosa occurred sometimes. The values
of alga N and B in the surface layer somewhat
increased to reach 1107.22—2254.0 thous. cell/L and
0.091—0.192 mg/L, respectively (Table 3). In previous
years, the species S. hantzschii was not recorded at all,
and its abrupt appearance and dominance in the
autumn of 2005 can be an indication of an unstable
character of phytoplankton groups in the reservoir and
a deterioration of its water quality.

Year of 2006. In July, the diversity of algae and their
N (173.9—456.25 thous. cell/L) in section 1 (200 m
from the reservoir dam) were largest in the top and
middle water layers (Table 3). The dominant species
were Asterionella formosa (diatoms) and Cryptomo-

nas sp. (cryptophytes).
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Section 2 (8 km upstream the dam) showed the
most diverse alga composition. More common than
others were diatoms A. formosa, S. hantzschii, T. floc-
culosa and yellow-green alga Dinobryon sp. In this
section, alga N in the surface water layer and at depth
of 2 m was highest: 160.0—1425.6 thous. cell/L. The
values of alga Bvaried similarly. In sections 3—5, the com-
position of dominating species did not change, though in
bottom layers, they were supplemented by Hannaea arcus
and Achnanthidium minutissimum (Kiitz.) Czarn. The
values of alga N and B here decreased appreciably. A
specific feature of the June phytoplankton was the sta-
ble presence of yellow-green algae (species of Dino-
bryin genus and their cysts) throughout the water area
and cryptophyte algae (Cryptomonas sp.) in the mid-
dle and lower parts of the reservoir.

In September, surface water layer in section 1
showed maximal alga abundance with a high diversity
of vegetating groups. A considerable share in alga N
was due to diatom S. hantzschii and cryptophyte Cryp-
tomonas sp. Green algae were also diverse, though they
were represented by individual specimens: Coenochlo-
ris korschikoffii Hind., Crucigenia tetrapedia (Kirchn.)
W. West et G.S. West, Monoraphidium contortum
(Thur.) Kom.-Legn., Dictyosphaerium subsolitaria
van Goor, Scenedesmus spp., Staurodesmus dejectus
(Bréb.) Teil.

The total N of algae in surface water layer reached
446.04 thous. cell/L; however, even higher values were
recorded at depth of 2 m: 574.2 thous. cell/L.
Thevalue of alga N decreased with depth
(77.0 thous. cell/L). Alga B varied in proportion to
that: its value was 0.155 mg/L in surface water layer,
increased to 0.211 mg/L at 2 m, and further decreased
with depth to 0.019 mg/L. Section 2 showed similar
species composition with predominance of Crypto-
monas sp. and S. hantzschii, while the species diversity
of green algae decreased. In this section alga N in sur-
face water layer was highest (264.0 thous. cell/L).

During water sampling by a bathometer, a layer of
sediment was scooped from reservoir bed; therefore,
the plankton sample contained algae that had settled
onto the bed. The result was that the values of alga N
and B were maximal here; however, they were not taken
into account in the analysis of general regularities.

In sections 3—5, the character of alga distribution
in water mass was similar. Cryptomonas sp. and
S. Hantzschii also dominated in surface water layers.
Alga N in the surface water layer was lower than that in
sections 1 and 2, wvarying from 72.85 to
160.58 thous. cell/L; at depth of 2 m, it varied from
30.81 to 168.3 thous. cell/L. Minimal values were
recorded in bottom samples (12.24—23.65 thous.
cell/L), except for section 5 (Tyrma R.), where a layer
of bottom sediments was also scooped during sam-
pling. The values of alga B in surface water layers were
relatively low (from 0.021 to 0.089 mg/L), their values
also decreasing with depth (Table 3).
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Table 4. Quantitative phytoplankton characteristics in 2007 (In sections 1 and 2, samples were taken only in the central
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part)
Section Sampling point July October

Section 1 Surface 961.0/0.212 4.5/0.001
2m 3192.0/0.361 —
5m 584.5/0.141 6.3/0.0005
10 m 2002.0/0.523 —
Middle, 50/60 m 144.9/0.032 —
Bed, 100/100 m 1818.3/0.103 2.725/0.002

Section 2 Surface 4752.0/0.577 20.6/0.012
2m 2845.8/0.335 27.675/0.012
Middle, 43/50 m 176.9/0.038 5.3/0.002
Bed, 97/90 m 2159.0/0.309 8.625/0.022

Section 3 Surface 573.5/0.145 26.775/0.014
2m 450.0/0.129 38.85/0.012
Middle, 36/45 m 356.5/0.099 8.85/0.001
Bed, 77/90 m 123.75/0.313 -

Section 4 Surface 294.0/0.026 17.5/0.005
2m 163.2/0.053 75.0/0.016
Middle, 30/35 m 54.0/0.035 4940.9/0.013
Bed, 65/70 m 630.0/0.028 34.25/0.009

Section 5 Surface 598.3/0.476 40.7/0.014
2m 405.0/0.202 90.4/0.011
Middle, 23/28 m 48.0/0.04 18.125/0.002
Bed, 46/57 m 129.5/0.054 53.65/0.008

Overall, in 2006, maximal values of alga N and B
were recorded in section 1. Diatoms and yellow-green
alga Dinobryon sp. dominated in summer. Autumn
phytoplankton samples showed the predominance of
Cryptomonas sp. and S. hantzschii. Such abrupt
changes in alga species composition suggest the insta-
bility of phytoplankton groups in the reservoir and,
possibly, reflect the seasonal changes in complexes due
to water temperature variations.

Year of 2007. Phytoplankton composition in July
2007 showed the presence in all sections of cryptophyte
algae (Cryptomonas sp.), cysts of yellow-green algae
and S. hantzschii among diatoms. In section 1, the spe-
cies diversity of algae, their N (3192.0 thous. cell/L) and
B (0.3612 mg/L) were maximal at depth of 2 m.

Section 2 showed maximal alga N
(4752.0 thous. cell/L) and B (0.5767 mg/L) in surface
water layer. In section 3, diatoms and green algae S.
hantzschii and Sphaerocystis planctonica (Korsch.)
Bour., dominated in the majority of samples along with
cysts of yellow-green algae (supposedly, from Dino-
bryon genus). Alga N appreciably decreased in this part
of the reservoir, where it varied from 123.75 to
573.5thous. cell/L. Alga B varied from 0.099 to
0.313 mg/L.

In section 4, N and B of algae were minimal com-
pared with other sections, varying within 29.45—
485.8 thous. cell/L and 0.0199—0.1225 mg/L, respec-
tively (Table 4). Samples in section 5 contained repre-
sentatives of genera Peridinium and Dinobryon.
Alga N varied from 48.0 to 598.3 thous. cell/L, and B,
from 0.04 to 0.4756 mg/L. Benthic and benthic—
planktonic alga species were recorded near the mouth
of the Tyrma R.

In October 2007, the values of N and B in section 1
were minimal. On water surface, alga N was
4.5 thous. cell/L with B approaching zero: 0.0005—
0.001 mg/L. Section 2 showed higher N values (5.3—
27.67 thous. cell/L), following a quite logical scheme:
maximal values at depth of 2 m, next a drop in N with
some increase at the bed due to cells of benthic algae.
An increase to 0.012 mg/L was recorded in B. Water
samples at those two sections were taken under strong
wind, which seemed to be mixing water masses, result-
ing in a disturbance of the normal state of phytoplank-
ton complexes.

Water samples in sections 3—5 were taken in the
daytime, a day before the storm; therefore, the estimates
of alga N and B are quite reliable. Overall, the maximal
values of N were recorded in those sections at a depth of
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2m: from 38.85 (section 3) to 90.4 thous. cell/L (sec-
tion 5). An appropriate increase was recorded in
alga B values. The peak in abundance (up to
4940.9 thous. cell/L) in the middle of section 4 was
due to the mass development of blue-green alga Aph-
anothece clathrata W. West et G.S. West; however, no
increase was recorded in alga B because of the small
cell size of this species.

October phytoplankton samples showed consider-
able depletion of alga species composition and an
abrupt drop in alga N and B. The most stable species
were found to be cryptophyte alga Cryptomonas sp.
and diatom S. hantzschii; however, even those species
were occasional. An abrupt drop in the characateris-
tics can be attributed to the low water temperature in
autumn. Mid-October was the latest time of reservoir
surveying: in previous years, such surveys were carried
out in late September—early October. Thus, a moment
of natural decrease in alga N and B was identified,
which was due to the cessation of their vegetation
period. The least values of alga N and B were recorded
in section 1. Those data contradict the results of
2003—2006: in the previous years, maximal N and B
were often recorded just in section 1. This fact can be
explained by two causes: a disturbance of the normal
vegetation state of phytoplankton complexes because
of intense water mixing by wind and by the develop-
ment of typical planktonic alga groups recorded in
section 1 since 2003, while nearly no benthic species
were recorded here. Against the background of natural
decline in the vegetation activity of phytoplankton
algae in the observation period, we see that in all other
sections, the increases in the quantitative phytoplank-
ton characteristics were due to the occurrence of occa-
sional benthic forms.

DISCUSSION OF RESULTS
Dynamics of Phytoplankton Complexes

The species composition of planktonic alga in the
Bureya Reservoir includes 119 species from nine divi-
sions. A part of this amount is benthic and benthic—
planktonic species having been brought into plankton
alga groups by water flow. In the first year of studies
(and the first year of formation of phytoplankton com-
plexes), dominating in plankton were diatom Asteri-
onella Formosa and yellow-green algae Dinobryon
bavaricum and D. divergens. In the summer of the
next year, plankton was found to contain cysts of yel-
low-green algae (possibly, of the same Dinobryon spe-
cies) and planktonic green algae Monoraphidium
tortile, Schroederia setigera, Dictyosphaerium pulch-
ellum. One more year later, summer samples of 2005
showed the predominance of species of Microcystis
genus (blue-green). In the autumn (September and
October), diatom alga S. hantzschii dominated in
plankton, while it has been never identified here in
earlier studies. Green algae occurred sometimes in
planktonic groups in September; however, they
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became much rarer in October, when samples were
often found to contain the only species—S. hantz-
schii. Later, the dominating species included the cryp-
tophyte alga Cryptomonas sp. It should be mentioned
also that, while in the first years of studies, Cryptomo-
nas sp. was recorded only in autumn, since 2006 it
occurred in summer as well. Thus, a succession of
planktonic complexes of the reservoir was clearly
developing, accompanied by changes in the species
composition.

The quantitative characteristics of plankton also
changed from year to year. Plankton groups were iden-
tified at HPP dam even in the first year, though their
composition was very poor. The quantitative charac-
teristics of phytoplankton were low in the first two
years of reservoir operation, the second year showing
especially low values. It was only in the third year that
quite formed planktonic groups were recorded with
appreciably greater N and B. This seems to be due to
the fact that, with an increase in its volume and hori-
zontal dimensions in the course of filling, the reservoir
acquires the character of a lentic or low-flow water
body, in which benthic communities, typical of flow-
ing water, are being replaced by planktonic complexes.

The results obtained for surface samples showed a
random scatter of values, so the dynamics of phy-
toplankton characteristics was plotted using data from
depth of 2 m. Figure 2 shows the dynamics of annual
values of planktonic alga /N at depth of 2 m, excluding
data on the first two years of studies. A clear decrease
in alga N can be seen in the direction from the near-
dam part toward upstream areas. A considerable dif-
ference can be seen to exist between alga N in summer
and autumn. Maximal values of alga N were recorded
in the autumn of 2005.

Figure 3 gives the dynamics of alga B for individual
sections. The values of B are generally very small and
varying. The values as low as those characterize the
Bureya Reservoir as an oligotrophic water body.

Analysis of Water Quality by the Saprobity of Algae

In 2003, analysis of reservoir water quality by alga
saprobity showed that the values of saprobity index
varied widely. Clearly, this was due to the small number
of alga complexes identified in the examined points,
rather than by an abrupt change in water quality. In
some cases, the index was impossible to evaluate
because of the complete absence of algae or organisms
being examined. However, lower indices were gener-
ally observed in section 2, where the effect of pure river
water is considerable. The saprobity index varied here
from 0.3 to 1.2 with a decrease at the reservoir bed. In
section 1, the indices were somewhat higher, varying
from 1.7 to 0.81 (Table 5). The obtained values of indi-
ces generally correspond to oligosaprobic zone, water
quality class I, i.e., “nearly clear” water.

Analysis of reservoir water quality in terms of alga
saprobity in 2004 also showed this index to vary widely:
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Fig. 3. Alga biomass dynamics in reservoir sections (depth of 2 m).

from 0.84 to 2.0, which corresponds to oligo- and
beta-mesosaprobic zones, classes 11 and III of water
quality (“nearly pure” and “weakly polluted” waters).

In July 2005, the values of saprobity indices in res-
ervoir water area varied from 1.24 to 2.2. According to
those data, the water of the Bureya Reservoir belongs
to oligo- and beta-mesosaprobic zones, which corre-
sponds to purity classes II—III; therefore, the waters
are classified as “pure” and “weakly polluted.”

In the autumn of 2005, the values of saprobity indi-
ces in major sections varied from 2.02 to 2.7. Those high
values of indices by water purity indices correspond to
beta- and alpha-mesosaprobic zones, classes III—-1V of
water purity (“weakly polluted” and ‘“heavily pol-
luted” waters). However, is should be mentioned that
in this period, dominating in planktonic alga com-
plexes was the species S. hantzschii, which is an alpha-
mesosaprobiont (s = 2.7); its presence determines
high values of water quality index. We can suppose that
water quality deterioration is due to the insufficient
formation of phytoplankton groups and their mon-

odominance. However, the high estimated water qual-
ity characteristics in the autumn of 2005 suggest, most
likely, an increase in the ecological flexibility of the
species S. hantzschii, rather than an abrupt deteriora-
tion of water quality.

Analysis of water quality in the Bureya Reservoir in
terms of alga saprobity showed that the values of
saprobity indices in different sections varied in 2006
from 1.0 to 2.05. Variations in the values of indices
show no regularity, except for the water in section 4
having the least values (corresponding to the purest
water). Water of the Bureya Reservoir can be referred
to oligo- and beta-mesosaprobic zones, purity
classes II—III (Table 5). The saprobity indices calcu-
lated for 2006—2007 are not high.

Water quality in July 2007, evaluated by saprobity
indices S, varied from 0.68 to 2.3. According to the
obtained values of index .S, water of the Bureya Reser-
voir belongs to oligo- and beta-mesosaprobic zones,
purity classes I1 and III and can be classified as “pure”
and “weakly polluted.” Waters in sections 4 and 5 are

Table 5. The values of saprobity indices in reservoir sections (data only for surface samples; “none” means no indicator or-
ganisms; dash means no samples; mean values of the index are given for sections in which three points were sampled)

Period Section 1 Section 2 Section 3 Section 4 Section 5
July 2003 1.4 0.6 — - —
July 2004 1.37 1.9 0.3 1.2 1.9
July 2005 1.75 1.57 1.55 1.39 1.32
September 2005 2.61 2.26 2.44 2.7 2.7
October 2005 2.56 2.63 2.56 2.7 2.7
June 2006 2.02 1.75 1.83 1.77 1.71
September 2006 1.97 1.9 1.98 1.0 1.76
July 2007 1.77 1.98 1.33 1.05 1.36
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Fig. 4. Variations of saprobity index .S in reservoir sections.

most pure, referring mostly to purity class I1. In Octo-
ber 2007, sanitary—biological analysis was hampered
by the fewness of algae, the absence of indicator
organisms, and often by the absence of algae. The
saprobity indices calculated for individual areas
showed a wide scatter of values (from 0.2 to 2.3) with
water quality varying from purity class I to III. Figure 4
shows considerable variations in the values of water
saprobity index over reservoir sections. It should be
mentioned that the seasonal dynamics of phytoplank-
ton and the poor planktonic alga complexes affected
the saprobity indices; however, the index tends to
decrease in reservoir sections remote from the dam,
where the effect of pure river water is stronger. The
highest indices were recorded in the autumn of 2005.

Studying the Bureya Reservoir was accompanied
by the examination of water quality and the environ-
mental state of watercourses in the middle part of the
Bureya R. basin (the rivers of Bureya, Urgal, Cheg-
domyn, Soloni, EI’gandzhya, Niman, Nimakan, Yag-
dyn’ya, and Dublikan and Malyi Eric spring), as well
as watercourses emptying directly into the Bureya
Reservoir (the rivers of Obdergan, Bol’shoi Chalbach,
Takantsy, Talaya, Tuyun, and Tyrma). The obtained
results suggest all examined watercourses to be in a
good environmental state to carry nearly pure water,
which, according to the system of water quality assess-
ment by alga saprobity, have indices from 1.05 to 1.87
and refer to oligo- and beta-mesosaprobic self-purifi-
cation zones, water purity classes II—III—“nearly
pure” or “weakly polluted” waters, which show weak
natural pollution [8, 10—12, 16, 21].

CONCLUSIONS

The identified species composition of algae, esti-
mates of their quantitative characteristics (N and B),
water saprobity indices for each area examined in the

WATER RESOURCES Vol. 42 No.2 2015

reservoir, and the determined zones of water saprobity
and purity class are used to give a general estimate of
the environmental conditions of water resources in the
Bureya Reservoir over five-year period.

The species composition of phytoplankton in the
Bureya Reservoir comprises 119 alga species (121 within-
species taxa) from nine divisions. The largest species
diversity is typical of diatom and green algae. The
dominating forms include diatom algae Asterionella
formosa, Stephanodiscus hantzschii, and Tabellaria
flocculosa, yellow-green algae Dinobryon bavaricum,
D. divergens, and green algae Monoraphidium tortile,
Schroederia setigera, Dictyosphaerium pulchellum,
and cryptophyte alga Cryptomonas sp.

In the first years of studies, the aquatic ecosystem
of the Bureya Reservoir was passing through the initial
stages of its formation. Reservoir phytoplankton
showed a poor species composition, and alga N and B
were very small, even in the surface water layer. Sec-
tions 1 and 2 (at HPP dam and 8 km upstream of the
dam) showed the largest values of alga N and B; it is
here that planktonic groups of algae were observed as
early as 2003. The abundance of planktonic algae
decreased with flow velocity increasing toward the
upstream part of the reservoir; their &V in sections 3—5
was an order of magnitude less than that in section 1.
The maximal N of algae has increased to 4752.0—
4940.9 thous. cell/L, and the values of B have reached
0.523—0.577 mg/L.

With its filling and its volume increasing upstream,
the reservoir aquires the character of a low-flow water
body, in which benthic communities, typical of lentic
waters, are replaced by planktonic alga complexes.
The process of restructuring of riverine complexes into
groups typical of lentic water bodies has almost fin-
ished by now. However, the aquatic ecosystem is still
very unstable, as can be seen from the observed succes-
sion of planktonic complexes of the reservoir, which is
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accompanied by changes in its components and dom-
inating forms.

Analysis of water quality in the reservoir of the
Bureya HPP in terms of alga saprobity showed that the
values of .§ vary within wide limits (from 0.3 to 2.7).
The smallest indices were generally observed in reser-
voir sections remote from the dam, where the effect of
pure river water is stronger. The water of the Bureya
Reservoir can be classified as “nearly pure” and
“weakly polluted,” belonging to oligo- and beta-
mesosaprobic zones, classes II and I1I of water purity.
The increase in water saprobity index to 2.7, recorded
in the autumn of 2005, is due to the mass development
of diatom Stephanodiscus hantzschii, which has a
high ecological valence.

The streams that feed the reservoir are in good eco-
logical state, carrying waters of the Il and III purity
classes—“nearly clear” or “weakly polluted” waters.

The low water temperature, which persists even in
summer, and the existing flow regime hamper mass
alga vegetation; however, the state of the ecosystem,
which has not formed completely and remains not
quite stable, requires monitoring. The changes in alga
species composition and their quantitative character-
istics, revealed by the authors, can serve as good char-
acteristics of changes in the ecological conditions of
watercourses.

All data presented in the paper have been obtained
for the first time for the basin of the Bureya HPP res-
ervoir, and now they can serve as a basis for the further
monitoring of its state.
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IMpuBeneHbI JTaHHBIE O BUAOBOM COCTaBe M JMHAMUKE Pa3BUTHS (DUTOTUIAHKTOHHBIX KOMIUIEKCOB BHOBb
co3zgaHHoro bypeiickoro BogoxpaHunuia. B ¢putonnaHkToHe BogoxpaHuauila ooHapyxeHo 119 Bunos
BOJOPOCIIel (YIUThIBast pa3HOBUIHOCTU — 121 TaKCOH) U3 AEBATH OTIEe0B. [10 BUIOBOMY COCTaBY BOIIO-
pocJeii, mokasaTtessiM UX YMCJIEHHOCTH U OMOMAacChl, CAalpOOHOM XapaKTepUCTUKE BUIOB OLIEHEHO 9KOJI0-
TUYECKOE COCTOSTHUE BooeMa. Boabl BOMOXpaHMIINIIA OXapaKTePU30BaHbl KaK “TPaKTUIECKU YUCThIe” 1
“cnabo 3arpsisHeHHble”, II—III kn1acca yuctoTel. Huzkue 3HavyeHUs] YMCIEHHOCTU M OuMomacchl puTo-
TUTAHKTOHA XapaKTepu3yloT bypeiickoe BogoxpaHWIHILE KaK OJTUTOTPOMHbBII BOTOEM.

Karoueeoie crosa: BypeﬁCKoe BOOOXpaHWJINIIEC, BOOOPOCIIN, BUIOBOM COCTaB, KAUE€CTBO BO/bI.

DOI: 10.7868/S0321059615020078

Llenb paGoThl — OlLIEHKAa COBPEMEHHOI'O CAaHUTAap-
HO-OMOJIOTMYECKOTO U DKOJIOTMYECKOTO COCTOSIHUS
BHOBB c(popMupoBaHHOTO Bypeiickoro BogoxpaHu-
Juina u OacceitHa p. Bypen Ha ocHOBaHUM Kaue-
CTBEHHOTO COCTaBa U KOJIMYECTBEHHOTO pacIipeaelie-
HUSI BOOOPOCJIEI B CBSI3U CO CTPOUTENbCTBOM Bypeii-
ckoit I'DC.

CrpourenbctBo bypetickoit 'DC umeeT moiryio
ucropuio. B 1932 1. 6b11M IPOBEASHEI ITePBbIE PEKO-
THOCLIMPOBOUYHO-U3bICKaTENbCKHE paboThl. CTpou-
TeJIbHO-MOHTaXXHbIe paboThl Havauch B 1982 1., ox-
HaKO BCJIEACTBUE O0IIEro 3KOHOMUYECKOTO CITaaa B
CTpaHe CTPOUTEILCTBO OBLIO MPAKTUYECKU 3aMOPOKe-
Ho. Tonbko B koHue 1990-x 1 ¢urHaHCUpOBaHUE
CTPOMKM BO30OHOBWIOCH, a K 2002 I. B OCHOBHOM ObLIO
3aBeplleHO coopyxXeHure TUIoTuHbI bypeiickoit 'DC u
OIHOBPEMEHHO MPOUCXOIUIIO 3alOJTHEHUE BOJOXpa-
Hunuia. B urone 2003 . ObLT1 BBeAEeH B DKCILTyaTa-
M0 MepBbId ruapoarperat bypeiickoit 'DC, B ok-
1s16pe 2007 1. — mocaemHui, mecTtoi arperar [4]. In-

' Pagora Bbimontena npu (GUHAHCOBOM MOIACPXKKe huiraia
OAO “Pyclunpo” — “Bbypeiickas 'DC” 110 mepBoMy 3TaIly co-
LIMAJIbHO-2KOJIOTUYECKOTO MOHUTOPUHIAa 30HbI BIUsIHUS By-
pevickoro runpoysia; PODPU (npoekt 09-04-98544); NBO
PAH (mpoektsr 09-111-A-06-179, 09-111-A-06-184); OBH
PAH (ITPOEKT 12-1-1130-01).

POCTaHIINSI — BEICOKOHAIIOPHAST, 4 BOTOXPAHWIIUIIE —
KaHbOHHOTO THITa. Hekorophie mapamerpbl Bypeii-
ckoii I'DC orpaxkens B Tab. 1.

Taomuma 1. OcHOBHBbIE TeXHUYECKHe TapaMeTphbl bypeii-
ckoit 'DC

ITapametp Beanuuna
BricoTa niaoTHHBI 140 m
MakcuManbHBIN CTaTUIEeCKUI HAlop 122 M
[ToaHEBIN 00bEM BOAOXpaHUIIUIIIA 20.94 kM3
[Nome3HbIit 00bEM BOTOXpPAaHIIMINA 10.3 km?
HopManbHblii moanopHsiil yposeHs (HITY) 256 M
®dopcupoBaHHbIN TTOANOPHBIN YPOBEHD 263.4m
(PITY)
YpoBeHb MepTBOro 00beMa (YMO) 236 M
[Inomans 3epkana mpu HITY 750 km?
IMnomane 3epkana npu YMO 400 xm?2
MaxkcumaabHasi IJIMHa BOAOXPaHWIMIIA ~224 xMm
YcraHoBIeHHAasE MOIITHOCTD 2010 MBt
CpeaHEeMHOTOJIETHSIS BBIpaboTKa 7.1 Mapn kBr/g
KonnyecTBo rugpoarperatoB 6

199

6%
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Puc. 1. Kapra-cxema pacroyioxkeHust 6acceitHa p. bypen Ha tepputropum poccuiickoro JamsHero Bocroka. Cxema pacmnono-
JKEeHMSI CTBOPOB (HoMepa ¢ [ 1o 5 Ha cxeMe) Ha BbypeiickoM BomoXpaHWIMIIIE.

3agauu TUAPOOUOJIOTMYECKUX WCCIed0BaHUN B
paiioHe bypeiickoii I'DC BKIItoyanu B ceOsl: UIEHTH-
dukanuio BUAOBOro cocraBa (puToruiaHkToHa bypeii-
CKOTO BOJOXpaHWJIUIIA, BBISIBIEHUE OCOOCHHOCTEH
ero pacripefie/icHUsI TI0 aKBaTOPUU, OLIEHKY KOJIuJe-
CTBEHHBIX MOKa3aTesieil BOIOPOCeii, BbISIBICHUE OpP-
raHU3MOB-UHINKATOPOB OPraHMYECKOro 3arpsi3He-
HUSI, CAHUTApPHO-OMOJIOTMYECKYIO OLIEHKY KadyecTBa
BOJIBI BOJOXPaHWINIIIA.

KPATKAS ®U3UKO-TEOTPAOUYECKAA
XAPAKTEPUCTUKA PAUOHA
NCCIIEAOBAHNUN

Bbypeiickasg I'DC pacrnionoxeHa B CpeIHEM Teue-
Huu p. bypeu (puc. 1). ITepssiii ctBop 'DC pacmnono-
>KeH B 174 KM OT YCTbsI peKU. Y TUIOTUHBI TUAPO3JICK-
TPOCTaHLMU BbIpOC Toc. TamakaH. OOpa3zoBaBIeecs
BOJOXPaHUJIMIIIEC pacIiojlaraeTcs B Mpeaeiax ABYX all-
MUWHUCTPATUBHBIX 00pa30BaHUil: AMypcKoil objiacTu
1 XabapoBCKOIo Kpasl.

Bypest — onuH U3 KpyIMHeN 11X TIPUTOKOB P. AMYp
B [Ipuamypne. Mctoku pexu (IlpaBast Bypes u JIeBas
Bypest) HaxoasTcst Ha BBIcOTe 560 M HaJ ypOBHEM MO-
ps1 B oTporax xpeoToB D3om u Jlyce-AnmuHb. JInuHa
Bypen ot ucroka Ilpasoit bypeu — 739 kM, obmias
wowanb Bogocbopa — 70700 km2. Briagaer Bypes B
Amyp Ha 1666 xM oT ero ycThbs [17].

Tepputropusi dacceiiHa peKM 3aHUMAET IPOMe-
JKYTOYHOE TIOJIOKEHUE MEXIY BJIaXKHBIMU TTPUOPEK-
HBIMU palioHaMM TuXOro okeaHa Ha BOCTOKE U KOH-
TUHEHTaJIbHBIMU TIpocTpaHcTBaMu BoctouHoit Cu-
oupu m MoOHTOJIMM Ha 3amaae, Mo3TOMY KJIumar
OTJINYAETCS PE3KO BbIpaKeHHBIMU YepTaMU KOHTHU-
HEHTAJIbHOCTU U B TO K€ BPEMSI UMEET MYCCOHHBIN
xapakTep. Bomocoop p. Bypen — Hambonee yBiaxk-
HeHHas JacTh OacceiiHa AMypa, OCHOBHOE NMUTaHUE
pEKa MoJIydyaeT B IETHUM TIEPUO, OT JOXKIECH, UX HOJIS
cocrasiseT B cpeaHeM 50—70%. Ha cHeroBoe muta-
Hue npuxonurca 10—20, Ha nmonzemHoe — 10—30%
00I1Iero rofoBOro CTOoKa. B Terryio 4yacTh roja ma-
BOJKM CJIEAYIOT OAWH 3a APYTUM, YHCJIO UX 34 CE30H
MoxXeT mocturath 10—12, Hambosee 3HAYNTEIbHBIC
MPOUCXOASAIT B UIOJie—aBrycte. MyCCOHHBIE JTUBHU
MOTYT BbI3BIBATh KaTaCTpOPUUECKUE HABOTHEHMUS,
BO BpeMs KOTOPBIX IMPOUCXOIUT MOABEM YPOBHSI BO-
bl HA 5—6 M B cyTku. CpeaHeromoBast CyMMa OCa/l-
KoB gocturaeT 911 mm. ITo 1TaHHBIM MHOTOJIETHUX Ha-
OJtofeHuli, CpeaHsIsl ToI0Basl TeMIiepaTypa BOIbI s
pasHBIX ydacTKoB p. bypeu cocrasiser 4.1—6.1°C,
cpenHece30HHasl JISTHSIs 11.0—15.3°C. Makcu-
MaJIbHbIe TeMIepaTyphbl BoAbl gocTuraior 26—28°C.
OxnaxaeHue peyHbIX BOJ HAYMHAETCS YXe B aBry-
cre—ceHTs10pe. JlemocTaB HacTyIaeT B KOHIIE OKTSI0-
psi—cepenuHe HosiOpsi. CpeaHee YMCIIo JHEeH ¢ Jieno-
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ctaBoM cocTasiseT 170, ToammHa Jibaa IIpakTUIeCKA
Be3me mpeBbimaet 1 M [17].

ITo mMHeHuIO yuyeHbIX, 3aperyiupoBaHue bypeu
JIOJIKHO BbI3BaTh U3MEHEHEe KJiMaTa B CTOPOHY MO-
TeTIJIEHUSI U TIOBBILLIEHUST BJIaXKHOCTU aTMOC(EpPHOTro
BO3MyXa. YXe ceilyac OTMEUYeHO, YTO C MOsIBJIeHUEM
BOJIOXPaHUJIUIIA JIETO CTAJIO MPpOXJIaaHee, 3uMa Tell-
Jiee, B HOSIOpE JieJ Ha peKe HE YCTaHABIIMBAETCS B CBSI-
3M CO cOpocamMu BoAbl U3 BogoxpaHuauiua [5]. Iua-
POXUMUYECKUU pexXuM BypelicKoro BOAOXpaHWJIN-
1l1a B MepBble IOlibl 3alloJIHEHUsT (popMupoBajcs 3a
CUeT BOJHOTO cToKa peK bypen u TohipMbl, mpupoa-
HbIX yciaoBuii 6acceitHa [20]. B nmepBbIii ron Harmos-
HEHMS B JIETHUE MECSIIbI B BOJIE OTMEYaIOCh MaKCH-
MaJlbHOE Co/iep>KaHWe aMMOHUIWHOTO a30Ta, OOIIEero
JKejae3a M OpraHMYecKoro BelllecTBa (BCJICICTBUE
npeobiagaHusl cHeroBoro nutanus) (tadha. 2). Mc-
cJIeIOBaHUS MMOKa3aau, YTO CoaepKaHUEe pacTBOPEH-
HOTO KHCJI0pOJa, NOHOB Kajlusl, HaTpUsl, KaJIbLAS U
MarHusi, XJOPUAHBIX, TUAPOKAPOOHATHBIX M CYJb-
(baTHBIX MOHOB HE BBIXOJIUJIN 32 PAMKU JOMYCTUMBIX
3HaueHuit ITJK.

MATEPUAJ U METO/1bl UCCITEAOBAHUN

Jletom 2003 1. cnmeunanucramMmu MHCTUTYTA BOJI-
HBIX U 9Kojiorndeckux npoodiem [IBO PAH, buoso-
ro-nouBeHHoro nHctutyta JIBO PAH u Iuapome-
TeOCykObI I. XabapoBcKa ObLIO TPOBEICHO TTePBOE
aJibrojiornyeckoe obciieioBaHue akBaTopuu byperi-
CKOT0 BOJIOXpaHWJINIIA U, TAKUM 00pa3oM, ObLIa 3a-
JIO’KEHa OCHOBaA MOHUTOPHMHIOBBLIX I/ICCHeﬂOBaHI/Iﬁ
coctosgHUs Bop BojgoxpaHuauina. B 2003 . mpoOsI
oTOoupainch Ha ABYyX cTBopax: B 200 M 1 B 8§ KM BBILIIE
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Ta6muna 2. HekoTopble cpeHeMecsTaHbIe TOKa3aTe I BO-
bl Bypeiickoro BogoxpaHuania (UMCIUTe]Ib — IoKa3are-
qm 2003 1., B 3HameHatese — 2004 1)

0,, NHI, Fe s, |MuHepanu-

Mecsu MT/J MT/7 M?/ﬁ 3alMsI, MT/J1
VoMb 8.0 0.98 0.42 20.8
8.1 0.73 0.24 21.8
Mios 8.1 0.70 0.38 21.7
7.0 0.68 0.27 26.4
ABIVCT 7.2 0.33 0.30 30.4
R4 77 0.35 0.27 26.1
CeHTa0pb 2.1 0—63 0.33 28.9
P 74 0.45 028 322
OKTA6DL 9.5 0.49 0.25 24.0
P 72 034 0.29 298
Mapr 08 | 026 038 10

motuHbl bypetickoit ['DC; B 2004—2007 rr. — Ha ms1-
1 cTtBopax: B 200 M Bbiie miaoTuHbl I'DC (cTBOp 1),
B 8 KM BbilIe maoTuHbel I'OC (cTtBOp 2), HAIPOTUB
ycTbs p. Cekrarim (cTBop 3), Ha p. bypee B 2 KM BBI-
11e ycThs p. Teipma (cTBOp 4), Ha p. ThipMe B 2 KM BBI-
1re ycthbsi (cTBOp 5) (puc. 2). [TpoOsl pUTOIrIaHKTOHA
OBLITM B3SITHI B CTBOpax 3, 4 U 5 — B LIEHTPE BOJIOXpa-
HUJIMIIA, B CTBOpax | 1 2 — B LIEHTpe, Y JISBOTO 1 ITpa-
BOro 0eperoB ¢ riayouH 1, 2 M, 1/2 obmieit riayOMHBL 1
y nHa BogoeMa. Bona, oro6paHHas 6atoMeTpoM (2 1),
(bunbsrpoBanach yepes IIAHKTOHHYIO CeTh ATIITEMH-
Ha, U3rOTOBJIEHHYIO U3 MEJIbHUYHOIO KalpOHOBOIO

—e— Mo 2005 .

e Jeme. OKTSIOPB 2005 T.
— &— MHionnb 2006 1.
—0— Cents0pb 2006 T.
—<— Hiroab 2007 T.
—®&— OxkTs6ps 2007 1.

CtBOp 4 CrtBOp 5

Puc. 2. luHaMKKa YMCIIEHHOCTH BOIOPOCIIEH IT0 CTBOPaM BOIOXpaHUIMIIIA (ITyorHa 2 M). 31ech M Ha puc. 3, 4 U TIEPBBIX
IIByX CTBOPOB ITPUBEICHBI YCPEIHEHHBIE TaHHBIE IT0 TPEM BEPTHKAJISM.
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rasza Ne 77. IIpoosl ¢puxkcupoBanu 4%-HbIM PacTBO-
poMm dopManbaernaa. Becero 6pu1o codbparHo m obpa-
6oTaHo 268 npod GUTONIAHKTOHA.

OmnpeneneHue MaTepraia MPOBOAUIOCH C TTIOMO-
b0 MUKpockortoB Amplival (Zeiss) u Alphaphot-2
YS-2 (Nikon) nipu yBenmuenusx B 400 u 1200 pas.
OO6paboTKa Marepuaja MpoOBOAUIACH MO OOIIEpPU-
HSATBIM METOIMKAM C MCIOJb30BaHMEM OTeYeCTBEH-
HBIX U 3apyOeXHBIX OTpeneanTesaei u atiacos. s
UaeHTU(GUKALIMU JUaTOMOBBIX BOJOpOCeil ObLIv
MPUTOTOBJIEHBI MOCTOSIHHBIE TIperapaThl IepeKuc-
HbIM MeTonoM [1, 24]. Ing Kaxmoro Buaa oTMeua-
JlaChb 4acToTa BCTPEYaeMOCTM IO IIECTUOAIbHOM
mkase: 1 6ani — enMHUYHO, 2 — peaKo, 3 — HepenKo,
4 —4gacTo, 5 — o4eHb YacTo, 6 6a/I0B — MaccoBo [6].
KosnyecTBeHHbIE TIPOOBI OBLIN MPOCMOTPEHBI C TTO-
MOIIIbIO CYETHOM Kamepbl, P 3TOM ITPOBOAMUIUCH
U3MEPEHUSsT pa3MepoOB KJIETOK Bomopocieli. B naib-
HeHIlleM pacCUMThIBAINUCh YUCICHHOCTh (V) KJIETOK
BOJIOpOCIIEH, ThIC. KJI/JI, U buomMacca (B), Mr/i.

CaHnTapHO-OMOJIOTUYECKUIA aHaJIM3 KadyecTBa
BOIBI poBeaeH 1o Metony [lantiie u byka B momu-
dukanum Croaneueka [7, 18, 23]. Mumekchl carpoo-
HOCTH pacCYMTaHbI HA OCHOBaHME CITMCKOB MHIWKA-
TOPHBIX OpraHu3MoB [2, 3, 19]. CymecTByloias cu-
cTeMa OIICHKM KadecTBa BOIBI IO OMOJIOTHMYECKUM
rmokKasarejissM Ha OCHOBAaHUM PAacCCUMTHLIBAEMBIX WH-
IEKCOB CalTpPOOHOCTH JaeT MPEICTaBICHHE O CTETICHH
3arpsI3HEHHOCTH 00CIeTOBAHHOTO YJacTKa BOIOTOKA
1 XapaKTepu3yeT 30Hy CaMOOYHUIIICHUST BOJOEMa, CO-
OTBETCTBYIOIIYIO KJlacCy YMCTOTHI Boibl. B cucteme
OLIEHKM KaveCTBa BOIBI IO BOIOPOCISIM BBIIACISACTCS
5 OCHOBHBIX 30H CAMOOYMILIEHUSI, COOTBETCTBYIOLLINX
CTeIleHIM canpoOHOoCTH (BKJIOYas 16 moa3oH), U 5
KJIACCOB YMCTOTHI Boakbl [18]. B 3HaunTEe ILHOIM CTETIC-
HU 3KOJIOTUYECKOE COCTOSTHIE BOIOEeMa OIICHUBAeT-
¢TI0 YU CIIEHHOCTH 1 GroMacce pa3BUBAIOIINXCS Op-
TaHU3MOB. DTHU Xe IOaHHBIC WCIIOJIb3YIOTCS MpPHU
OlIeHKE TIPOAYKTUBHOCTH BOJIOEMa.

PE3YJILTATbBI UCCJIEAOBAHUN

IlepBbic pesyabraThl M3y4YeHUs (DUTOILIAHKTOHA
Bypeiickoro BomoxpaHWInIA OITyOJIMKOBAHEI B [9,
13—15, 22].

B pesynsrate obcnenoBaHusi bypeiickoro Bomo-
XpaHWJIMILA BbISIBJICH BUAOBOM COCTAaB BOAOPOCIEH,
HaCeJISIONIMX TOJIILY Boabl. Bcero 3a msTh JieT uccie-
JoBaHUM ObLJIO oOHapy:KeHOo 119 BuIOB BogopocJei
(c yueToM pa3HOBUIHOCTU — 121 TaKCOH) U3 IeBATHU
otnenoB: Cyanoprokaryota — 8, Euglenophyta — 2,
Cryptophyta — 3, Dinophyta — 2, Chrysophyta — 7
(8 ¢ pazHoBUIHOCTEIO), Bacillariophyta — 52 (53),
Xanthophyta — 2, Rhodophyta — 1, Chlorophyta — 42.
JIOMUHUPYIOIIMMU ObLIM AMaTOMOBBIE BOAOPOCTN As-

MEJIBEJIEBA u np.

terionella formosa Hass., Stephanodiscus hantzschii
Grun. u Tabellaria flocculosa (Roth) Kiitz., 3o010THCTBIE
Bogopocu Dinobryon bavaricum Imh., D. divergens
Imh., 3enensle Monoraphidium tortile (W. West et
G.S. West) Kom.-Legn., Schroederia setigera
(Schrod.) Lemm., Dictyosphaerium pulchellum
Wood. HanGoapImuM BUOOBEIM pa3HOOOpa3ueM OT-
JINYAJIMCh IUAaTOMOBBIE U 3eJIEHbIE BOJIOPOCIIH.

2003 r. B urosre Ha ctBope 1 (200 M BbIllIE TUIOTH-
HbI) B MOBEPXHOCTHOM CJIO€ BOJbI HAOIIOAJICS yKe
BIOJIHE C(hOPMMPOBABIIUICS KOMIUIEKC TUTAHKTOH-
HBIX Bogopociieii (3ooTrcteie Dinobryon bavaricum u
D. divergens u naroMoBast Asterionella formosa). Kom-
TIeKC (PUTOIUTAHKTOHA OBLI OYEeHB OSIEH M COCTOSIT B
OCHOBHOM M3 3TUX TpeX BUIOB. /N KJIETOK Ha MTOBEPXHO-
cTh Kojiebanachk ot 36.5 (npaBast) mo 124.8 TeIc. K1/
(neBas cropona). BBomopocieit — 0.018—0.044 mr/m1.
B uenTpe BomgHoi1 Macchl (Ha mryorHax 17 u 30 M) Bo-
JTOPOCITN TPaKTUIECKU OTCYTCTBOBAIM, OBLIA HaliIe-
HBI JIUIITb CIIyJaifHbIe KIIETKU.

Ha nHe cTtBopa 1 BomoxpaHuMila HaOII0OAATOCh
HEKOTOpPOE YBEIMUCHHUE YMCIIa BUIOB BOIOPOCTIEH 3a
cyeT OEHTOCHBIX OPraHM3MOB U OCEBIINX CTBOPOK
TJIAaHKTOHHBIX IMaToMel. N BOTOpOCIeit y JIeBOM CTO-
POHBI BOIOXpAaHWJININA ObIIa JOBOJTHHO BBICOKOM —
78.4 ThIC. KJ1/71 (B LIEHTpE U y MpaBoii cTOpoHbl — 10.2
u 10.7 TBIC. KJI/JT COOTBETCTBEHHO). B 3a cUeT KpyII-
HokisieTtouHoM Tabellaria fenestrata (Lyngb.) Kiitz.
6b11a 0.15 mr/m1. B ieHTpe U cripaBa B Gbl1a He3HAYM -
TeabHa (Tabum. 3).

B ctBOpE 2 (8 KM BBIlIE MJIOTUHBI BOJOXPaHUIN-
111a) TeyeHue camoii p. bypeu, 3amoiHsome Bogo-
XpaHWJINIIE, ObUIO CYIIECTBEHHBIM, MO3TOMY KOM-
TJICKC TIJIAHKTOHHBIX BOJOpocieit ele He chopMu-
poBajics. B mOBEepXHOCTHBIX CIIOSIX BOABLI OTMEUEHBI
TOJIBKO IIACTHI BOJIOpoceit 3 poaa Dinobryon u He-
KOTOpbI€ BUIbI OEHTOCHO-TUIAHKTOHHBIX ITHMATOMEA
(Synedra acus var. radians (Kiitz.) Hust., Tabellaria
flocculosa), mo-BUAMMOMY, HOAHSITEIE CO JHA ITIOTO-
KoM Bonbl. N Bomopociieli kojebamack oT 1.08 mo
6.2 ThiC. Xi1/11, a BHeBenuka: ot 0.001 1o 0.07 mr/n1. B
CPEIHUX CJOSIX TOJIIM BOABI WJIM BOOOIIE HEe Haliae-
HBI BOIOPOCIIH, WJIM OOHAPYKEeHBI CIIy4aliHbIe CTBOP-
KM IUaToMeil, 3aHeCeHHbIe TeueHUeM. Y JIHa BOAO-
XpaHWJIMIA HA 3TOM CTBOPE OTMEUEHBI HEMHOTOYHC-
JICHHBIE O9K3eMIUISIPbl OEHTOCHBIX BOIOPOCIIE,
BUIUMO, CHECEHHbIE MOTOKOM Bofbl. C mpaBoii cTo-
POHBI BOIOXPAaHUJIMILA B JOHHOM KOMILJIEKCE pa3BU-
BaJMCh HUTYATHIe (POpPMBI — Lyngbya sp. u3 cruHese-
JIeHbIX Bogopocieid 1 Microspora stagnorum (Kiitz.) La-
gerh. U3 3eJIeHbIX, TTO3TOMY N BOIOPOCIIE B 3TOM TOUKE
cpasy pe3KO yBennmumBaeTcs, Jocturast 228.1 ThIC. KII/JI
(Tabu. 3).
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2004 r. B ctBope 1 (y tutotunsl Bypeiickoit 'BC)
Ha ITOBEPXHOCTH BOIbI OBLIN OOHAPYKEHBI IIUCTHI 30-
JIOTUCTBIX BOIOPOCTIEH, TUTAaHKTOHHBIE TTPEICTaBUTE-
M 3edeHbIX Bopopocieiln (Monoraphidium tortile,
Schroederia setigera, Dictyosphaerium pulchellum) n
otmenbHbBIe KileTku nuatomoBhix (Tabellaria floccu-
losa). MakcumainbHast /N BOIOpocCieil y IeBoro oepera
BOOOXpaHWJIMIIA cocTaBisuia 53.13 ThIC. KII/JI, a B
LEeHTPaJIbHOM YacTh M y IIpaBoro oepera — 11.12 u
9.25 Thic. ki1 /11. U3MeHsiMch v 3HaueHus1 B Bogopoc-
neii: or 0.028 wmr/n (neBwiii Oeper) mo 0.008 u
0.006 mr/m (LIeHTp M TIpaBbIii 6eper COOTBETCTBEHHO)
(Tabm. 3).

Ha noBepxHOCTH BOABI B CTBOpE 2 BereTUpOBaIn
TUIINYHO IUIAHKTOHHBIC BHUIbI: 30JIOTUCTAsl BOOO-
pociib Dinobryon divergens, LIMCThI 30JIOTUCTHIX BO-
Jopociel, 3eJeHble IIaHKTOHHBIe Monoraphidium
tortile u Dictyosphaerium pulchellum u auatomes
Fragilaria sp. N BogopocJieii Obia MUHMMAaJIbHA Y JIe-
BOro Oepera BogoxpaHwiniia (6.9 TeIC. KJ1/71), B LIEH-
Tpe U y IIpaBoro Gepera cTBOpa OHa yBEJIUYMJIACH 10
32.5 1 52.2 ThIC. KJI/1 COOTBETCTBEHHO. B Bogopoc-
Jiel Kojiebanach B 0OUYeHb HE3HAUUTEIbHBIX Mpeaeiax
(Tabi. 3).

B ctBOpe 3 (HanmpoTuB ycThs p. CeKTarjin) B Io-
BEPXHOCTHOM CJIO€ BOJIbI ObLJIM OTMEYEHbI B OCHOB-
HOM peuyHble BUIIbI, Yallle BCTpevarolirecsi B oopac-
TaHUSIX KaMHe# (cuHesesieHas Bogopocyib Homoeo-
thrix sp., muaToMoBhle U3 pomoB Achnanthes,
Gomphonema, Hannaea u 3ei1eHast Microspora sp.).
ITo-BumuMoMy, Ha cocTaB Bomopocieil OoJblinoe
BJIMSIHME OKa3bIBaJlkd BOAHbIE Macchl p. CeKTariu.

B mmoBepxHOCTHOM cJ10€ BOIBI cTBOpa 4 (2 KM BBI-
111€ YCThsI p. ThIpMBI) B COCTaBe BOIOPOC/IEii BCTpeUa-
JIMCh KaK MCTMHHO IIaHKTOHHBIE (Dinobryon sueci-
cum Lemm.), mrankroHHO-OeHTOCHBIE (Tabellaria
flocculosa), Tak 1 BUIBI — TUIIMYHBIE OOpacTaTENIN:
Achnanthes sp., Hannaea arcus (Ehr.) Patr., Synedra
ulna (Nitzsch.) Ehr. 3nauenus N Bomopocieit Obuiu
JIOCTATOYHO BBICOKU — 95.88, 65.02 1 86.4 ThIC. K1/11,
B = 0.285, 0.06 u 0.045 Mr/n cooTrBeTCTBEeHHO. B
ctBOpe 5 (YCcThe p. ThIpMBI) INTAHKTOHHBIX BUIIOB HE 00-
HapyXeHO, ObITM HallIeHBI TOJIBKO €IMHUIHBIC KIIETKH
BHIOB-OOpacTaresieil, CHECEHHBIX ITOTOKOM BOIBI
(Achnanthes sp., Gomphonema sp., Synedra ulna).

2005 r. B xonue utonst 2005 . B GUTOIUIAHKTOHE
BOJOXpaHWIMIIA HauboJiee pa3HOOOpa3HBIMU B BU-
JOBOM OTHOILIEHUU ObUIU JINATOMOBBIC U 3C€JICHBIC
Bojlopociu. Beicokyto N nMenu aBa BUaa CUHeE3ee-
HBIX Bogopocyiei — Microcystis aeruginosa Kiitz.
emend. Elenk. (608.6 Twic. kin/m) m M. pulverea
(Wood) Forti emend. Elenk. (462.0 Toic. K71/11), a ux B
ObljIa He3HAYUTEeJIbHA BBUIY MaJIOTO 00beMa KJIETOK.

MEJIBEJIEBA u np.

Bo Bcex mpobax CeHTSIOPBCKOM M OKTSIOPHCKOM
cepuit TOMHMHHMpOBaja IWATOMOBas BOIOPOCTH
Stephanodiscus hantzschii. Bumg mmpoko pacmpo-
CTpaHEeH B 9BTPOMHBIX BOJOEMAaX U OTHOCUTCS K allb-
(a-mMe3ocammpobroHTaM — TTOKa3aTesIsIM CHJIBHO 3a-
rpsA3HHEHBIX Bo (s = 2.7) [2, 19]. B ceHTs16pe, Kpome
S. hantzschii, BcTpe4aanch TakzKe IIPeICTaBUTEIN OT-
nesia 3eJeHBIX BOOOPOCIIE U3 TPYITITHI IPOTOKOKKO-
BbIX: Dictyosphaerium pulchellum, Tetrastrum trian-
gulare (Chod.) Kom., Pediastrum tetras (Ehr.) Ralfs,
Botryococcus braunii Kiitz., Bugsl poga Scenedes-
mus. N Bomopocieit Bo BceX Mpobax ompenelisiiaach
KOJIMYEeCTBOM KJleToK S. hantzschii. B moBepxHocT-
HOM cioe B cTtBope 1 B konebamace ot 1051.0 mo
1227.6 TBIC. KJ1/71, COM3MEPUMBIMU OBUTH €¢ 3HAYCHS 1
B CTBOpE 2, 3a NCKITIOUEHIEM IICHTPAIGHOI YaCTH CTBO-
pa, Toe ee BeIMYMHA CHIDKaach mo 804.75 ThIC. K1/
(taba. 3). BoaMokHO, 371€Ch cKa3aJloCh BIUSIHUE OC-
HOBHOTI'O TTOTOKA BOJIbI.

TTagenue N Bomopocieil oTMEUeHO IO HaITpaBiie-
HUIO K BepXHel yacTu BompoxpaHuauia. C ycuieHu-
€M CKOPOCTH TMOTOKa BOJIbl KOJIMYECTBO TJIAHKTOHHBIX
BOJIOPOCTIENl YMEHbBIIWIOCh, U B CTBope 3 (HANpOTUB
ycrbs p. Cexkraru) N cHuswiach 10 91.2 Teic. Kii/n, na-
Jiee OHA CHIKajaach 10 8.875 THIC. KJI/J1 HA pEYHOM
yuyacTtke p. bypen (Hamporus noc. YexkyHna). Bemu-
yuHa B Bomopocieit Obula OUeHb He3HauuTeJbHA B
CWIY MEJIKOKJIETOUHOCTU JOMMHUPYIOIIEro BHUIA
(cpenHuMii 06beM onHOM KiIeTKH S. hantzschii ~85 Mxwm?).
B nemom 3HaueHus B ObLIM HEBEMWKU, U JaXe Ha
TepBbIX IBYX CTBOpAX, TJe OTMeYeHa MaKCUMalbHasl
N Bomopocieit, oHu kojedbaauch ot 0.0705 no
0.143 mr/n. B cTBOpe 3 mokasarenu B Bomopocieit
YMEHBIIIAJIUCh TOYTH BITOJIOBHHY, a B CTBOpax 4 1 5 UX
B onpenensinace BO3AEHCTBUEM MOTOKOB BOJIbl PEK
Teipma u bypes.

Bo Bcex ipobax okTsa6pbeKoii cepun 2005 . Takke
0e3pasnesibHO JTOMUHMpOBaja JAMaTOMOBasi BOJIIO-
pocib S. hantzschii. Yuco 3eJieHbIX TIPOTOKOKKOBBIX
BOJIOPOCJIei 3aMETHO YMEHBIIIUIOCh, XOTSI Ha HEKO-
TOPBIX CTBOpPAX €AMHUYHO OBIIM OTMEUYEeHBI Dicty-
osphaerium pulchellum, Pediastrum tetras, KjieTKu
BUIOB poaa Scenedesmus. MHorma BcTpeyanuch eau-
HUYHBIC KJIETKU OUATOMOBBIX Boaopocieit Aula-
coseira sp., Asterionella formosa. ITo cpaBHeHUIO C
mokazaTesisiMu ceHTs1I0psi, N u B Bojgopocieil B Mo-
BEPXHOCTHOM CJIO€ BOJIBI HECKOJIBKO BO3POCIU U JIO-
cturu 1107.22—2254.0 teic. ki1/1 u 0.091—-0.192 mr/n
COOTBETCTBEHHO (Tabu. 3). B mpenbiayliye roabl BUI
S. hantzschii BooOllle He OTMeuacsl, U ero pe3Koe
TMOSIBJICHUE Y TOMUHUpOBaHue oceHbio 2005 . MoXeT
CBUIETEJILCTBOBATh KaK O HECTAOMILHOM XapakTepe
IPpyIIUPOBOK (DUTOILUIAHKTOHA BOJOXPAHUINIIA, TaK
U 00 yXyAlIEHUW KayecTBa BOJIbl B HEM.
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2006 r. B mioite B ctBope 1 (200 M OT IUIOTUHBI BO-
JIOXpaHWJINIIA) pa3HooOpa3ue Bomopocieid u ux N
(173.9—456.25 ThIC. KJ1/1T) HanboJIee BETUKHA B BEPX-
HUX U CpeIHUX CI0sIX Boabl (Tadi. 3). I[Ipeobimamannu
Asterionella formosa (mmaTomoBsie) u Cryptomonas sp.
(xpunTobUTOBEIE).

CtBop 2 (8 KM BBIIIIE TUIOTUHBI) XapaKTepPU30BaJIl-
cs caMbIM Pa3HOOOpPa3HbBIM COCTAaBOM BOJOPOCIIEHt.
Yame napyrux BUAOB BCTpeYaIUMChb JIMATOMOBbIE
A. formosa, S. hantzschii, T. flocculosa, 3omoTHCTast
Bogopocyb Dinobryon sp. Ha atom crBope N Bomo-
pocJieit B TOBEPXHOCTHOM CJIO€ BOJIbl M Ha ITyOUHE 2 M
6b11a HanGosee BbicoKoi: 160.0—1425.6 ThIC. KII/JI.
I[TomoOHBIM 00pa3oM U3MEHSITINCH 1 3HA4YeHUST B BO-
nopocieit. Ha ctBopax 3—5 coctaB AOMUHUPYIOIINX
BUJIOB HE U3MEHUJICS, B MPUIOHHBIX CJIOSIX K HUM J10-
oaBmwianuck Hannaea arcus m Achnanthidium minutis-
simum (Kiitz.) Czarn. ITokazarenu N u B Bogopoc-
Jiel 31ech 3aMeTHO CHUBWJIMCh. OHOI U3 0COOEHHO-
cTefl MIOHBCKOTO (DUTOMIAHKTOHA MOXHO Ha3BaTb
CTaObUJIbHOE TMPUCYTCTBUE 30JOTHUCTBIX BOAOPOCIEi
(BunoB pona Dinobryon 1 ux LIUCT) 1O Bceit akBaTOpUU
u kpuntoduToBbix Bogopocieit (Cryptomonas sp.) B
CpeIHEM U HUKHEW YacTAX BOOOXPAHWIHUILIA.

B ceHTa6pe B cTBOpE | B MOBEPXHOCTHOM CJTOE€ BOJIBI
Ha0IIOMaJI0Ch MaKCUMAaJIbHOE Pa3BUTHE BOIOPOCHCH,
MpUYeM pa3HOOOpa3re BEreTUPYIOLLIMX IPYITI ObLIO 10-
BOJIBHO BEJIMKO. 3HAYUTEITHLHYIO MO0 /N BOTOpOCIEi
COCTaBJISIA AuaToMoBasi Bomopocib S. hantzschii u
kpuntoduroBast Cryptomonas sp. PazHooOGpasHBIMI
ObLIU U 3eJIeHble BOJIOPOCIIN, XOTSI OHU BCTPEYaIUCh
eIMHNYHBIMU 3K3eMiursipamu: Coenochloris kor-
schikoffii Hind., Crucigenia tetrapedia (Kirchn.)
W. West et G.S. West, Monoraphidium contortum
(Thur.) Kom.-Legn., Dictyosphaerium subsolitaria
van Goor, Scenedesmus spp., Staurodesmus dejectus
(Bréb.) Teil.

Oommast N BoImopociieil B IOBEPXHOCTHOM CJIOE BOJIBI
nmocturaia 446.04 TeIC. KJ1/71, OMHAKO Ha IITyOMHE 2 M OT-
MeueHbI ellle 06bIre 3HaueHus — 574.2 toic. Ki/a. C
yBeJIMYeHMEeM TIyOMHBI N Bomopociiell CHUXXajlach
(77.0 TBIC. K11/171). B BOomopocieil u3MeHsIJIach B COOT-
BETCTBYIOLLIMX IMPOIMOPLUAX: B IOBEPXHOCTHOM CJIO€
BOJIbI €€ 3HaueHus1 coctaisiu 0.155 Mr/J1, Ha OTMeT-
Ke 2 M Habmonaioch yeeaudeHue B no 0.211 mr/n u
3aTeM — CHUXeHue ¢ r1yonHoi 10 0.019 mr/n. CtBop
2 XapaKTepunu3oBaJICAd CXOAHBIM BMIOBBIM COCTaBOM C
npeodaganueM Cryptomonas sp. u S. hantzschii, Bu-
JI0BOE pa3HOOOpa3ue 3eJ€HbIX BOJOPOC/IEd CHUZUIIOCH.
Ha stoM cTtBOpe N Bomopociieii B TOBEPXHOCTHOM CJIOE
BOZIbI ObUTAa HanboJIee 3HaUYNTEIbHA — 264.0 ThIC. KJ1/J1.

Bo Bpems orbopa 1pod 6aToMeTpoM ObLI 3a4epIi-
HYT CJIOI ocajKa co JHA BOJAOXPaHWJIMILA, TO3TOMY B
MPUIOHHYIO MJIAHKTOHHYIO MPO0Y MOIaii BOJOPOC-
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JI1, oceBIIne Ha 7HO. B pe3ynbrate N m B Bomopociei
37eCh OBLJIM MAaKCUMAaJbHBI, OMHAKO OHU HE YYUThI-
BaJICh TP aHAIM3e OOIINX 3aKOHOMEPHOCTEIA.

Ha cTBopax 3—5 xapakrep pacnpeneiieHusT BOIO-
pocJieil B TOIE BOIbI OB IIPUMEPHO OOUHAKOBBIM.
B nmoBepXHOCTHBIX CI0SIX BOIBI TaKKe Mpeobiaganu
Cryptomonas sp. u S. hantzschii. N BomopocJieii 1mo-
BEPXHOCTHOTO CJIOSI BOJIbI, IO CPaBHEHUIO C JAHHBI-
MH CTBOPOB 1 1 2, CHU3MJIach U KoJiebanach ot 72.85
1o 160.58 Teic. K1/, a Ha TiryouHe 2 M — oT 30.81 1o
168.3 ThIC. Xi1/71. MUHUMAaIIbHbIE 3HAYEHUSI OTMEYe-
HBI B IPUIOHHLIX ITpobax (12.24—23.65 Thic. Ki1/1),
3a CKJII0YeHEeM cTBopa 5 (p. Thipma), rue mmpu B3sI-
TUU TIPOOBI TaKKe OBLI 3aXBavyeH CJIOM MPUAOHHBIX
ocankoB. Heenuku Obutn mokasaTteau B Bomopoc-
JIeii B MOBEPXHOCTHBIX cJIosIX Bombl — oT 0.021 mo
0.089 mr/n, 3HaYeHUS TaK>Ke YMEHbIIAIUCH C TJIyOu-
Hoi1 (Tabi. 3).

B ze;tom B 2006 T MAKCUMAIBbHBIMU 3HAYCHUSIMA
N u B Bomopociieii xapakrepu3oBajics ctBop 1. Jle-
TOM TIpeobIagaiv IMaTOMOBEIE M 30JIOTHCTAsT BOIO-
pociab Dinobryon sp. OceHHUE IPOOHI (DUTOIUIAHK-
TOHAa XapaKTepH30BaAINCh TOMUHUpoBaHueM Crypto-
monas sp. 1 S. hantzschii. Takue pe3kue n3MeHEHUS
BUIOBOTO COCTaBa BOIOPOCJCH CBUACTEIBCTBYIOT O
HEeCTaOMJIbHOCTU TPYIIIMPOBOK (PUTOMIAHKTOHA BO-
JOXpaHUJIUIIA U, BO3MOXHO, OTPaXaloT CE30HHYIO
CMEHY KOMILJIEKCOB, CBSI3aHHYIO C KOJIeOaHUSIMU
TeMIepaTypbl BOJIbI.

2007 r. CoctaB putoruiankToHa B utosie 2007 1. xa-
pakTepU30Bajicd IIPUCYTCTBUEM Ha BCEX CTBOpax
KpunTouToBbIX Bomopocieit (Cryptomonas sp.),
LUCT 30JI0TUCTBIX BomopocJeit u S. hantzschii u3 nqu-
aToMOBBIX. B cTBOpe 1 BUgoBoe pazHooOOpa3re BOOO-
pocneit, ux N (3192.0 Teic. kiu/m) u B (0.3612 mr/m)
OBLIM MaKCUMAaJIbHbI Ha ITTyOMHE 2 M.

CrBop 2 ommyaacsd MakKcuMajdbHbiMU N
(4752.0 Teic. )i1/M) M B (0.5767 Mr/I1) Bogopociieil B
TMOBEPXHOCTHOM cJioe BoJbl. B cTBOpe 3 B OOBIIMH-
CTBe Tpo0 MpeodIagain IMaTOMOBBIE U 3eJIeHbIE BO-
Jopocau S. hantzschii u Sphaerocystis planctonica
(Korsch.) Bour., a Takxke LUCTbI 30JIOTUCTBIX (MIpe-
MMOJIOXUTEIbHO, 13 poga Dinobryon). N Bogopocieii
Ha JaHHOM YYacTKe BOJAOXpaHWIMIIA 3aMETHO CHU-
3WJIach U u3MeHsiaach ot 123.75 no 573.5 Thic. KiI/1.
3HaueHUs1 B Bogopocieil HaXoaWJIuCh B Mpeneiax oT
0.099 o 0.313 mr/xn.

B cTBOpe 4 Nu BBomopociieit, 1o CpaBHEHUIO C IPY-
'MMHM Y4YBCTKaMM, MMCJIM MUHUMAJIBbHbBIC 3HAYCHUA U
M3MEHSITMCh B Tipenenax: 29.45—485.8 Teic. Ki/1 U
0.0199—0.1225 mr/a cooTtBeTrcTBeHHO (Taby. 4). B
rpobax CTBOpa 5 OTMEUEHBI MPEACTaBUTEIN POJIOB
Peridinium 1 Dinobryon. 3Hauenusi N Bogopocieit
u3MeHsrch oT 48.0 1o 598.3 Teic. Ki1/11, a B— o1 0.04
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Taoamna 4. KonuuecrBeHHbIE MoKa3zaTenan puroriankToHa B 2007 . (B ctBopax 1 u 2 mpo0Obl ObUIN B3SIThI TOJIBKO B LIEH-

TPpaJIbHOU YacTu)

MEJIBEJIEBA u np.

CrtBOp Touka oT60opa Wionb OKTSI0pb
CrBop 1 TToBepxHOCTB 961.0/0.212 4.5/0.001
2M 3192.0/0.361 -
SMm 584.5/0.141 6.3/0.0005
10 m 2002.0/0.523 -
CepenuHa, 50/60 m 144.9/0.032 —
HHo, 100/100 m 1818.3/0.103 2.725/0.002
CtBop 2 TToBepXxHOCTH 4752.0/0.577 20.6/0.012
2M 2845.8/0.335 27.675/0.012
CepenuHa, 43/50 m 176.9/0.038 5.3/0.002
HHo, 97/90 M 2159.0/0.309 8.625/0.022
CtBOD 3 [ToBepxHOCTb 573.5/0.145 26.775/0.014
2M 450.0/0.129 38.85/0.012
CepenuHa, 36/45 m 356.5/0.099 8.85/0.001
HdHo, 77/90 M 123.75/0.313 -
CrBop 4 TToBepxHOCTB 294.0/0.026 17.5/0.005
2M 163.2/0.053 75.0/0.016
CepenuHa, 30/35m 54.0/0.035 4940.9/0.013
HHo, 65/70 Mm 630.0/0.028 34.25/0.009
CtBOp 5 IToBepxHOCTH 598.3/0.476 40.7/0.014
2M 405.0/0.202 90.4/0.011
Cepenuna, 23/28 m 48.0/0.04 18.125/0.002
HHo, 46/57 Mm 129.5/0.054 53.65/0.008

1o 0.4756 mr/n. B paiioHe yctbst p. ThIpMBI OOHapPY-
>KE€HBI OEHTOCHBIE Y OEHTOCHO-TIJIAHKTOHHBIE BUILI
BOOAOPOCJIEHA.

B okTs6pe 2007 1. B cTBope 1 HaGI0aIMCh caMble
HU3KUe 3HaueHuss N u B Bogopocieii. Ha moBepxHo-
ctu Boabl N Bogopociieit obuta 4.5 ThiC. K/, B mpu-
omxanachk K HyJeBoil otmerke: 0.001—0.0005 mr/m.
CTtBOD 2 XapakTepu3oBajics 0oJjice BBICOKMMU 3HaUe-
HustMu N (5.3—27.67 TbIC. KJ1/1T), TIPAYEM O BITOJTHE
JIOTMYHOHN cXeMe: MakKCHUMaJIbHble 3HadyeHUsI — Ha
IyOuHe 2 M, 3aTeM — TajieHrue /N 1 CHOBa HEKOTOPOe
MOBBILLICHWE Y THA 3a CYET IMOMaJaHusI KJIETOK OeH-
TOCHBIX Bogopocyeii. OTHOCUTEIbHO YBEJIUYUIUCH U
3HadyeHust B Bomopociieit 1o 0.012 mr/n. Ot6op 1pod
Ha 3TUX IByX CTBOpaxX MPOBOJUIICS BO BPEMSI CUJIbHO-
ro BeTpa, Mo-BUAUMOMY, B 3HAUUTEJIbHOU CTENEHU
TepeMelaBIIero BOAHbIE MAacChl, BCIEACTBUE YETO
HapylIMjIoCh HOPMAJIbHOE COCTOSIHUE (DUTOILUIAHK-
TOHHBIX KOMIJIEKCOB.

OT160p 1Ipo0 B cTBOpax 3—5 nmpoBoAWICS JTHEM Ha
CYTKH paHee, 10 HACTYIUIEHUS LIITOpMA, ITI0O3TOMY I10-
Kazareau N u B Bomopocieit BIoJIHE JOCTOBEPHEL. B
LIEJIOM, MaKCUMaJlbHble 3Ha4YeHUsI N OTMEYeHbl B

3TUX CTBOpax Ha mryouHe 2 M: oT 38.85 (cTBOD 3) HO
90.4 thIc. k1/11 (cTBOP 5). COOTBETCTBYIOIIMM OOpa-
30M BO3pacTajy 1 mokazateau B Bogopocieid. TTuk
yucieHHocTu (mo 4940.9 Teic. KJI/7) B cepeauHe
CTBOpa 4 MPOM30IIIENT BCISICTBUE MACCOBOIO pa3BU-
THUS 34eCh cUHe3eJeHol Bomopocian Aphanothece
clathrata W. West et G.S. West B cury MaJibIx pa3zMe-
pPOB KJIETOK 3TOr0 BUJA, IMOBBIIIEHUS B Bogopocaeii
He Ha0JII0IaJIOCh.

OKTS0pbcKre (DUTOIUIAHKTOHHBIC MTPOOBI Xapak-
TepPU30BAIMCh 3HAYUTEJIbHBIM O0eTHEHEM BUIOBO-
o cocTaBa BOJIOPOCTEH, a TaKXKe PEe3KUM TaJeHUEM
3HaueHuit Nu BBomopocieit. Hanbosee ycToiiunBhI-
MU BUJAMU OKa3aJIUCh KPUNTOMUTOBAsT BOAOPOCIb
Cryptomonas sp. 1 nuatoMoBas S. hantzschii, Ho Jaxe
39TU BUIBI BCTpeUaIuCh eMMHUYHO. Pe3koe manmeHue
rokaszaTesieii MOXXHO OOBSICHUTh HU3KOW TeMIlepaTy-
poit Boabl B oceHHee Bpemsi. CepearHa OKTSIOps — ca-
MBI TTO3THUM CPOK 0OCIeIOBaHUSI BOAOXPAaHWJIMIIIA;
B IIPEJbIAYIINE IOkl MOCIEIHNE MOE3IK Ha BOAOXpa-
HWINIIE ObUTH TIPEATIPUHSTHI B KOHIIE CEHTSIOPST — Ha-
yajie OKTsI0psi. TakuM oOpa3oMm, OTMEUEH MOMEHT
€CTeCTBEHHOI'0 YMeHbIIIeHUsI N 1 B Bogopocieit pu-
TOIJIAHKTOHA BCJIEICTBUE TIPEKpAllleHUs] UX BereTa-
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OUOHHOTO nepuona. Hanboiiee Hu3kmne 3HadeHuss N
1 B Bogmopociieill 0b1M 3aDUKCHUPOBaHBI B cTBOpE 1.
DTu aHHBIe poTuBopedaTt pe3ynsratam 2003—2006 rr.:
B TIpeIbIOyIIe TOOBI UMEHHO B CTBOpe 1 3a4acrtyio
HaOTI0IaINCh MAKCUMAJIbHBIE KOJIMYECTBEHHbBIE TI0-
Kazateu N u B Bonopocineii. O0bSICHUTD 3TO SIBJICHUE
MOXHO JIBYMsSI IPpUYMHAMU: HapylIeHUEM HOpMalb-
HOT'O BEreTallMOHHOTO COCTOSIHUST (DUTOTUIAHKTOHHBIX
KOMITJIEKCOB M3-3a CWIBHOIO NepeMelIMBaHUS BOJI-
HBIX MAacC B BETPEHHYIO TIOrOy, a TAKXKe TeM, 4TO B
ctBope 1 ¢ 2003 . oTMeYaloCh pa3BUTHE TUITUIHO
IUIAHKTOHHBIX TPYMNIIMPOBOK BOMOPOCIHEii, OEHTOC-
Hble BUIBI 3€Chb MPAKTUYECKU OTCyTcTBOBanu. Ha
¢doHe o0lIero NaaecHUs BereTallMOHHON aKTUBHOCTU
BOJIOpOCIIelt GUTOILUIAHKTOHA B HAOII0JaeMbIii IEpU-
OJ1 TTOJTy4JaeTCsl, YTO Ha BCeX APYTUX CTBOPAX UMEHHO
nonagaHue CIy4ailHBIX OCHTOCHBIX (opM IaBajio
yBEeJIMUYEHNE KOJMYCCTBEHHBIX ITOKa3aTeseil (puTo-
IUIAaHKTOHA.

OBCYXAEHWE PE3YJIbTATOB
Lunamura pumonaankmoHHbIX KOMNAEKCO8

BunoBoii coctaB Bomopocieil tiiaHkToHa byperi-
CKOI'o BOAOXpaHWIMIIA HacuyuThIBaeT 119 BugoB mu3
NeBITU oTaenoB. OnpeaeaeHHYIO 1010 3TOTO KOJIM-
YecTBa COCTABJISIIOT OEHTOCHBIE M OEHTOCHO-TIaHK-
TOHHBIE BUBI, 3aHECEHHbBIE B TNTAHKTOHHBIE TPYITH -
POBKHM BOAOPOCJIE TTOTOKOM Bonbl. B mepBbiit rox
HcclienoBaHU (M MepBbld roa opMupoBaHus hu-
TOIUIAHKTOHHBIX KOMILIEKCOB) B IJIAHKTOHE JTOMM-
HUpPOBaJIN IHUaTOMOBast Bomopocab Asterionella for-
mosa M 30JI0TUCThIe Bomopocau Dinobryon bavari-
cum u D. divergens. Ha cienyromuii ron jeToM B
IUTAHKTOHE OTMEYEHBI LIMCThI 30JI0TUCTHIX BOIOPOCTIEH
(BO3MOXKHO, 3THX ke BUIOB Dinobryon) 1 mossBUmch
TUIAaHKTOHHBIE 3eJieHble Bomopociu Monoraphidium
tortile, Schroederia setigera, Dictyosphaerium pulch-
ellum. Eme yepes rox B teTHuX mmpodax 2005 r. mpe-
oOjamanu Buabl poaa Microcystis (CuHe3eJIeHbIE).
OceHbI0 — B CEHTSIOpE 1 OKTSIOpE B IMJIAaHKTOHE BOMIO-
XpaHWINIA JOMUHMPOBAJa IMaTOMOBasl BOIOPOC/Ib
S. hantzschii, B nmpenpiayinme rogbl MCCAEIOBaAaHUNA
9TOT BuA He orMevancs. Eciau B ceHTsOpe B IJIaHK-
TOHHBIX TPYIIIMPOBKAX MHOTOA BCTPEUYAIMCH 3eIe-
HBI€ BOJIOPOCJIH, TO B OKTSIOpE MX OBLIO OTMEUEHO I'0-
pa3mo MeHbIle M B IpoOax 4acTo OOHApYKUBAJICS
TOJBKO OavH BuI — S. hantzschii. B manbHeiiem K
YuCIly IOOMMHUPYIOIIMX (OpM MNPUCOSIMHUIACH
kpunroduToBas Bogopociib Cryptomonas sp. Heo6-
XOJIUMO OTMETUTH TaKXKe, YTO, €CJIM B TIePBbIe TOIbI
uccaegoBaHuii S. hantzschii ObIT OTMEYEH TOJIBKO
oceHblo, To ¢ 2006 1. OH BCcTpeyayicst yXKe U B JIETHUE
mecsanbl. TakuM oOpa3om, SIBHO pa3BHBalach CyK-
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neCCHUA INNIAaHKTOHHBIX KOMIIJICKCOB BOAOXPaHMJIN-
1112, COTIPOBOXIAOIIASICS CMEHOM BUJIOBOIO COCTaBA.

M3MeHsaauch 1o rogaM U KOJIMYECTBEHHbIE TTOKa-
3aTeJIM TUIAaHKTOHA. XOTA YK€ B TIePBBIN IO Y TIIOTH -
Hbl ['DC 6b11M 3a(UKCUPOBAHbBI TIJIAHKTOHHbBIE TPYT-
MUPOBKU, HO OHU ObLIU BeCbMa O€THBIMU IO COCTABY.
Huskue konuyecTBeHHbIE IMOKazaTeau (DUTOTIaHK-
TOHa HabJIIoAAIMCh B MEpBbIe /1Ba rojfa CyllecTBOBa-
HUSI BOJOXPaHUJINIIA, HO OCOOEHHO MaJIbl OHU ObLIN
BO BTOpoii roa. TojlbKO Ha TPeTUil roll OTMEUYeHBI
BITOJIHE C(DOPMUPOBABILIMECS MJIAHKTOHHbBIE TPYTIITH-
pOBKM Bojopocieit, ux N u B 3aMeTHO BO3pOCIH.
ITo-BuanMoOMYy, 3TO OOBSICHSIETCSI TEM, UTO C YBEJIM-
YyeHreM 00beMa BOJOXPaHUIMILIA IO Mepe ero 3aros-
HEHUsI BCe aajbliie OT IUIOTUHBI BOAOXPaHWJIMILE
npruodpeTaeT XxapakTep CTOSYEro Wjiv Majao MpoTOY-
HOTO BOJOEMAa, B KOTOPOM OEHTOCHBIE COOOIIECTBa,
XapaKTepHbIe IS TEKYYMX BOJ, CMEHSIIOTCS TUIaHK-
TOHHBIMU KOMILJIEKCaMMU.

PesynbraThl, IIOJy4eHHBIE IJI ITOBEPXHOCTHBIX
npo0, OTIMYANINCh CIyJYallHBIM pa30opocoM 3Hade-
HUIA, TO3TOMY IPU MMOCTPOEHNM IpaddUKOB TUHAMMU--
KM KOJIMYECTBEHHbBIX IMOKa3aTesaeil (pUTOIUIaHKTOHA
HMCTIOJIB30BAIMCH HJaHHBIE ¢ TiIyouHsl 2 M. Ha puc. 2
nokaszaHa nuHamMukKa N BOmopocieil IUIaHKTOHA Ha
r1yOouHe 2 M 110 rogaM (MCKIIOYEHBI HaHHBIE IBYX
MEPBBIX JIET UCCIIeNOBaHUit). SICHO TIpociieXXuBaeTcs
yMeHbllIeHre /N BOIOpociieil B HalTpaBJICHUM OT TIpU-
TUIOTUHHOM YacTU K PACIIOJIOXKEHHBIM BBIIIIE IO Te-
YEeHMIO yJyacTKaM. 3aMeTHa 3HAaYMUTe/IbHasl pa3HUIla
MexXay 3HaueHUsIMU N BOIOPOCIIEii B JIETHUIA U OCEH-
HUI Tepuoabl. MakcuMalibHbIe oKa3aTesin N Bomo-
pocieit ormMedeHbI oceHbio 2005 .

Ha puc. 3 npeacrasieHa nuHaMuka B Bomopocieit
no ctBopaM. ITokazaTenu B B LieJIoM O4YeHb HEBEJIUKU
M TaKXe MOABEPKEHBI KojicbaHusM. Takue HU3KUE
3HaYyeHus B xapakTepusyloT bypeiickoe BogoXxpaHU-
JIMIIE KaK OJIMTOTPOMHBINA BOTOEM.

Ananuz kauecmea 600bt nO canpobHocmu 600opocaell

B 2003 . aHanu3 KayecTBa BOJbl BOJOXPaHUINILA
Mo carnmpoOHOCTU BOJOPOC/C TMoKa3ajl, YTO 3Hauye-
HUSI MHAEKCA CarpoOHOCTU M3MEHSUIMCh B 3HA4YM-
TeJIbHBIX MpeAeaax. OTo 0ObSICHSIOCh, KOHEYHO, He
PE3KMM U3MEHEHMEM KayecTBa BOABI B 00CIEI0BaH-
HBIX TOYKAaX, a MaJIOUMCJIIEHHOCTbIO OOHAPYXEHHBIX
KOMIIJIEKCOB Bojgopocieil. B HeKoTophiX cliydasix
MOJCYET MHIEKCAa OKa3aJiCsi HEeBO3MOXHBIM W3-3a
TOJIHOTO OTCYTCTBMSI BOJAOPOCJIeil WM TTOoKa3aTe/b-
HbIX opraHu3MoB. OJHAKO B 1IeJIOM OoJjiee HU3KUE
WHIEKCHl HaOJIIOAJIMCh B CTBOPE 2, TIe CUIBHO BJIM-
SAHUEC YUCTBIX PCYHbIX BO. I/IH)IGKC CaﬂpO6HOCTVI ME-
Hsics 3aech ot 0.3 go 1.2, mpuyeM IOHMXKEHHME €ro
HaOI01a/10Ch Y AHA BomoxpaHuiauina. B ctBope 1 uH-
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Puc. 3. IluHamuka 6MoMacchl BOZOPOCIIEH 10 CTBOpaM BoaoXpaHuIuiia (riayoruHa 2 m).

IeKChI OBUTM HECKOJIBKO BBIIIIE U MEHSIIMCH OT 1.7 1o
0.81 (Tabmn. 5). [NomyyeHHBIC 3HAYCHUSI MHIEKCOB COOT-
BETCTBYIOT B OCHOBHOM OJIMTOCAIPOOHOI 30HE,
kinaccy II kadecTtBa Bom — “HpakTUYECKUd YMCThIC”
BOJIBL.

AHanu3 KayecTBa BOJbI BOIOXPaHWJIMIIA TIO ca-
nmpooHocTu Bopopocieit B 2004 . Takke mokasai J10-
BOJIBHO 3HAUMTEJbHBIC TIPENeJIbl KOJIeOaHU MHIEeK-
ca canpobHoctu: oT 0.84 1o 2.0, YTO COOTBETCTBYET
OJIMTO- M OeTa-Me30carpoOHoOii 30HaM, Kitaccam I n
111 xauecTBa Bofa (“IIpakKTUYECKU YMCThIE” U “Clado
3arpsi3HEHHbIE” BOBI).

B ntone 2005 . 3HaYeHWS MHASKCOB CAalIpOOHOCTH
10 aKBaTOPUU BOJOXPAHUJIMILA U3MEHSIUCH OT 1.24
1o 2.2. CorinacHo 3TUM JAaHHbIM, Boabl bypelickoro
BOJOXpaHWINIIIA ITPUHAIJIEXKAT OJIMTO- U OeTa-Me30ca-
OpoOHOI 30HaM, YTO cOOTBeTcTBYeT Kjaccam II—III
YMCTOTHI, Y BOJBI KJIaCCU(PULIMPYIOTCS KaK “duCcThbie”
" “ciabo 3arpsi3HEHHEIE” .

Ocenpio 2005 r. 3HaYeHMST MHAEKCOB CAIIpOOHO-
CTH B OCHOBHBIX CTBOpaxX HaXOIWJINCh B Ipeaeiax OT
2.02 no 2.7. OTU BBICOKME 3HAYEHUSI UHIEKCOB IIO
IIKaje YUCTOThI BOJ COOTBETCTBYIOT OeTa- U ajbda-
Me3ocarpooHoif 3oHaM, kiaccaM III—IV gucroTsr
Box (“ciabo 3arpss3HeHHBIE” 1 “CUJIBHO 3arps3HEH-
Hble” BoAbl). OQHAKO HEOOXOOMMO OTMETUTH, YTO B
3TOT MEPUOJ B INIAHKTOHHBIX KOMIUIEKCAX BOAOPOC-
Jieli JOMUHMpOBaI BUI S. hantzschii, KOTOpHBIi SIBJISI-
eTcs anbgha-Me30carnpoOMOoHTOM (s = 2.7), ero mpu-
CYTCTBHE OOYCJIOBJIMBAET BBICOKME ITOKa3aTeId WH-
JleKca KadecTBa BOABL. MOXHO IIPEAIONIOXUTh, YTO
YXyIIIEHNE Ka4eCcTBa BOAbI IIPOUCXOINUT B CHITY HEIO-
CTaTOYHOM c(hOPMUPOBAHHOCTHU I'PYIIIMPOBOK (PUTO-
IJIaHKTOHA M UX MOHOJOMUHAHTHOCTU. OaHaKo
CTOJIb BBICOKHE pacueTHBIE TT0Ka3aTeIM KaueCcTBa BO-
bl oceHbio 2005 I. CBUIOETENBCTBYIOT, CKOpee 00 yBe-
JIMYEHUM DKOJOTMYECKOM IUIACTUMYHOCTH BHIA
S. hantzschii, yeM 0 pe3KoM yXyaIIeHUU KaueCTBa BOIbI.

Tabmuma 5. 3HayeHUsT canmpOOHBIX MHACKCOB B CTBOPAX BOAOXPAHWININA (TaHHBIE TOJIBKO TSI TIOBEPXHOCTHBIX TIPOO,
“HeT” — OTCYTCTBHE MMOKa3aTeIbHBIX OPTAaHU3MOB, IPOYEPK — OTCYTCTBUE MPOO; 111 CTBOPOB, B KOTOPBIX B3SITHI TPY TOY -

KU, IIpUBCACHO CPEAHEC 3HAYCHUC I/IH,E[CKCa)

Ilepuon CrBop 1 CtBoOp 2 CrBop 3 CtBOp 4 CtBOp 5
Uions 2003 T 1.4 0.6 - — —
Hionb 2004 & 1.37 1.9 0.3 1.2 1.9
Hironp 2005 T 1.75 1.57 1.55 1.39 1.32
Cents0ps 2005 1. 2.61 2.26 2.44 2.7 2.7
OxkTs16pb 2005 . 2.56 2.63 2.56 2.7 2.7
Hionb 2006 . 2.02 1.75 1.83 1.77 1.71
Cents0ps 2006 1. 1.97 1.9 1.98 1.0 1.76
Hionb 2007 & 1.77 1.98 1.33 1.05 1.36
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209

—¢— Urons 2003 1.
—&— Wions 2004 1.
—® - Uronb 2005 1.
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Puc. 4. Konebanust uHAEKCa calipoOHOCTH S IO CTBOpaM BOAOXPaHUJIMIIIA.

AHanu3 KadecTBa Bolibl bypelickoro BomoxpaHu-
JIMIIA O CallpOOHOCTH BOAOpPOCIIell moKa3aj, 4To B
2006 r. 3HaYeHUs MHIEKCOB CAllpOOHOCTU M3MEHSI-
JIUCh o cTBopaM B rnipeaenax 1.0—2.05. Kakoit-nu6o
3aKOHOMEPHOCTH B KOJICOAHMSIX 3HAYCHUI NHIEKCOB
He OOHapyXeHO, OTMEUYEHO TOJIbKO, YTO HamboJjee
HU3KMMU 3HAYSHUSIMU (3HAUUT — HanOoJIee YUCTHI-
MU BOJaMU) xapakTepusyeTcsi cTBop 4. Bonbl bypeii-
CKOI'0 BOJOXPaHWINIIA MOXHO OTHECTH K OJIUTO- U
OeTa-mMe3ocanpoOHBIM 30HaM, kKiraccam II—III uym-
CcTOTHI (TabJ1. 5). PaccunTaHHbIe MHIEKCHI CAlIPOOHO-
ctu 3a 2006—2007 I'T. He CTOJIb BLICOKU.

KauecTBo Bomasl B utose 2007 I. o 3HAaYSHUSIM MH-
Jekca canpobHoctd S uaMeHsutuch ot 0.68 mo 2.3.
COOTBETCTBEHHO MOJYyYEeHHBIM 3HAYECHUSIM
nHaeKkca S, Boasl bypeiickoro BomoxpaHuInia npu-
Ha/JIeXaT OJIMIo- U OeTa-Me30carpoOHON 30HaM,
kitaccaM 1 v I1T yncToThl M KaccuuUMpyoTcs: Kak
“gucTeie” 1 “cnabo 3arpsi3HeHHbIe”. Boabl B cTBOpax
4 1 5 — HauOoJIee YNCThIE M OTHOCSITCSI B OCHOBHOM K
kiaccy Il yuctoTel Boa. B okTsi6pe 2007 . BcieaCcTBUE
MaJIOUYMCIIECHHOCTH BOIOPOCJIeli, OTCYTCTBUSI IOKAa3a-
TEeJIbHBIX OPraHU3MOB, a 3a4acTyl0 M IMPOCTO OTCYT-
CTBUSI BOJOPOCJIE BOOOIIE MPOBEASHUE CAHUTAPHO-
OMoJOrnYecKoro aHaiuza ObUIO 3aTpyaHeHo. MH-
JIEKChI CAIIPOOHOCTH, IIOACYUTAHHBIE JIST OTASIbHBIX
YYaCTKOB, OTJIMYAINCh 3HAYUTEIbHBIM pPa3z0OpoCcOM
3HayeHu (o1 0.2 1o 2.3), 1 KauyeCTBO BOJbI U3MEHSI-
nock ot Kitacca I mo knacca I11 uncrothl. Puc. 4 moka-
3bIBaeT 3HAUYMTEIbHbBIE KOJIeOaHUSI 3HAYeHNI MHICK-
ca canpoOHOCTM BOJ MO CTBOpaM BOJIOXPaHWIMINA.
Heob6xoaumMo OTMETUTh, YTO Ce30HHAsI AUHAMUKA BH-
JIOBOIO COCTaBa (PUTOIIAHKTOHA, OOCIHEHHOCTD
IUIAHKTOHHBIX KOMIUIEKCOB BOHOPOCJIEH BIMSUIA Ha
3HAaYEHUSI UHAEKCOB CallpOOHOCTU, OJHAKO B LIEJIOM
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3aMeTHa TEHICHIIMS TOHIDKEHUsI MHAEeKca B OoJee
VIOAJeHHBIX OT TUIOTWHBI CTBOPAX BOAOXPAaHWIIWIIA,
IIe CUIBHO BO3AECHCTBHE YUCTHIX peUHBIX Boa. CaMbie
BBICOKME MHAEKCHI 3a(prKCUpoBaHbl oceHbto 2005 1.

IMapannensHo M3ydeHMIo Bypelickoro BogoxpaHu-
JIMIIA TIPOBOAMJINCH pabOTHI IO O0CIEIOBAHUIO Kauye-
CTBa BOJBI Y 9KOJOTMUYECKOIO COCTOSIHUSI BOOOTOKOB
cpenHeil yactu OacceitHa p. Bypeu (pexu bypes, Yp-
ran, Yernomera, Coyionu, Dapranmksa, Human, Hu-
MakaH, ArnerHbsa, Jyonukan, kirod Maneiii Epuk), a
TaKXKe BOJOTOKOB, HEOCPEACTBEHHO BITAIAIOIINX B
Bbypeiickoe Bogoxpanunuiie (peku Ooneprax, boib-
moi Yanb6au, Takanusl, Tamas, Tyton, Teipma). Ilo-
JIydeHHBIE Pe3yIbTaThl CBUACTEIHLCTBYIOT O TOM, YTO
Bce 00CJIeIOBaHHbIE BOJOTOKM HAaXOISTCS B XOpPO-
IIIEM 3KOJIOTMYECKOM COCTOSTHUM U HECYT MpaKTU4Ie-
CKM YWCTBIE BOIBI, KOTOpBIE, COTJIACHO CHCTEME
OLICHKM KadecTBa BOJ, 110 CallpOOHOCTU BOJOPOCIIEH,
uMeIoT nHAeKCHI OT 1.05 1o 1.87 1 oTHOCATCH K OJIU-
ro- u 0eTa-Me30caIrpoOHOI 30HaAM CaMOOYUILIECHMS,
kitaccaM II—III yncToThl Boabl — “IpakTUYECKU YU-
cThie” WM “ci1abo 3arpsiI3HeHHBIE” BOJIbI, UMCIOIIINE
CJIa0yI0 CTeIleHb €CTECTBEHHOI0 OPraHM4eCKOIo 3a-
rps3HeHwys [8, 10—12, 16, 21].

BbIBO/bI

Ha ocHoBaHUM BBISIBIEHHOIO BUJAOBOI'O COCTaBa
BOJIOPOCJIEl, pacyeTa UX KOJMYECTBEHHbBIX XapaKTe-
puctuk (N u B), nuHnekcoB carpo6HocTH () Bod A1
KaXXJIOTO 00CJIeIOBaHHOTO y4yacTkKa BojaoeMa, OIpe-
JIeJIEHUs1 30Hbl CallpOOHOCTU U KJIacca YUCTOThI BOJ,
JlaHa oOIlasi OlleHKa B5KOJOTMYECKOTO COCTOSTHUS
BOMIHBIX pecypcoB bypeiickoro BomoxpaHuIuIIA 3a
MATUJIECTHUMN EPUO/I,.
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Bunosoii coctaB ¢purorankroHa bypeiickoro Bo-
IOXpaHWIMIIA HacunThiBaeT 119 BuMOoOB Bomopocieit
(121 BHYTpMBUIOBBIX TAKCOHOB) U3 NIEBSITU OTIEJIOB.
HanGopimmM BUAOBEIM pa3HOOOpa3neM OTIMYAIOTCS
JIMATOMOBBIE U 3eJieHbIe Bomopocan. K noMuHupyo-
M (popMaM OTHECEHBI AUATOMOBEIE BOIOPOCIIH Aste-
rionella formosa, Stephanodiscus hantzschii u Tabellaria
flocculosa, 3omoTrcThie Dinobryon bavaricum, D. diver-
gens, 3eneHble Monoraphidium tortile, Schroederia se-
tigera, Dictyosphaerium pulchellum u xpurrrogpuro-
Bast Bogopociab Cryptomonas sp.

B riepBbIe rosipl UCCAEAOBAaHUI BOIHASI 9KOCUCTE-
Ma Bypelickoro BogoxpaHWIMIIAa HAXOAUJIACh HA Ha-
YyaJIbHBIX 3Tanax (GopMupoBaHusi. PUTOILUIAHKTOH
BOJIOXPaHWJINIIA XapaKTePU30BaJICs OCTHOCTBIO BU-
JIOBOTro cocTtaBa, a N u B BomopocJieii ObIIN O4eHb
MaJTbl JaXke B TIOBEPXHOCTHOM cjioe Boabl. CTBoOpHI 1
u 2 (y twiotuHbl I'DC 1 B 8§ KM BBbIIIIE MJIOTUHBI) Xa-
paKTepU30BaIMCh HanboJIee BBICOKMMU 3HAYCHUSIMU
Nwu BBonopociieit, mn uMeHHO 31¢ech yke B 2003 1. ObI-
JIM OTMEYEeHBI IJIAHKTOHHbIE TPYITITMPOBKU BOAOPOC-
neit. 1o HarpaBaeHMIO K BEpXHEH YaCTH BOTOXPaH -
JIMIIA C YCUJIEHUEM CKOPOCTHU IMOTOKA BOIbI KOJIMYE-
CTBO IUIAHKTOHHBIX BOIOPOCIE YMEHBIIAIOCh U UX
N B cTBOpax 3—5 TakKe YyMEHBIIMJIACh Ha TTOPSIIOK
0 CPaBHEHMIO CO CTBOpOoM 1. MakcumanbsHast N Bo-
mopocineir k 2007 T Bo3pactamma go 4752.0—
4940.9 ThIC. KJI/71, a 3HaYeHUST B 1OCTUTAIN BEJIMYUH
0.523—0.577 mr/n.

BonoxpaHumuiie o Mepe 3aroJIHeHUSI ¢ yBeIr4de-
HHEM ero oobeMa Bce Adajibllie OT IJIOTUHBI TIpruodpe-
TaeT XapakKTep MaJIOIIPOTOYHOIO0 BOIOEMa, B KOTOPOM
OEHTOCHBIE COOOIIECTBa, XapaKTepHbIE IS TEKyYUX
BOJI, CMEHSIIOTCSI TJIAHKTOHHBIMU KOMILIEKCaMU BO-
nopocneit. B HacTosiee BpeMs1 mpoliecc IepecTpoii-
KM PEYHBIX KOMILIEKCOB Ha TPYIIIMPOBKU CTOSUYUX
BOAOEMOB IpakKTU4ecKu 3aBepiieH. OmHako BogHas
9KOCHUCTEMA OCTAETCSI BeChbMa HEYCTOMYMBOI, 4TO
MOATBEPKIaeTCsS HAOII0gaeMOM CyKliecCHel TIaHK-
TOHHBIX KOMILJIEKCOB BOJOXPAaHWJIMIIA, COIPOBOXK-
JNAIOLIENCI CMEHOM COCTABISIOLINX KOMIIOHEHTOB U
JTOMUHUPYIOIINX (popM.

AHanu3 KadecTBa BojJ BojoxpaHuimina bypeii-
ckoit I'DC mo canpoOHOCTU BOAOPOCJIEN MoKasal,
YTO BCJINYUHBI S NU3MECHAKTCA B JOBOJIBHO 3HA4YU-
TenabHbIX Tipenenax (ot 0.3 mo 2.7). Kak npasuio, ca-
Mble HM3KHWE MHACKCHI Habaomaaiuch B Oojiee yaa-
JICHHBIX OT IUIOTMHBI CTBOpAaxX BOJOXpaHMWJIMIIIA, I'IC
CUJIIbHO BJIMSHMUE YMUCTBIX PEYHBIX Macc. BOﬂbI By—
PEMCKOro BOJOXPAaHWINIIA MOXHO OXapaKTepu30-
BaTh KaK “IIpakTUYECKM YMCThIe” M “ciabo 3arpsis-
HEHHBIE”, OTHOCSIIMECSI K OJUTro- M OeTa-Me3oca-
npobHoit 3oHaMm, kinaccam II u III yucroTel BOM.
Ha6ogaemoe oceHbio 2005 I. mOBBILIEHUE 3HAYCHUIA

MEJIBEJIEBA u np.

S 1o 2.7 oOBSICHSIETCS MACCOBBIM Pa3BUTHEM JIHMATO-
men Stephanodiscus hantzschii, mMeroIeif BEICOKYIO
BKOJIOTMYECKYIO BAJIEHTHOCTb.

Bonoroku, mnuraioniye BOJOXpPaHWIMILE, HaXO-
JISTCS B XOPOIIEM KOJIOTUYECKOM COCTOSTHUM U TIPU -
BHOCST BoObl, oTHocsamuecsa K kiaccaM I1—IIT gm-
CTOTHI — “IPaKTUYECKHN YNCThIE” WA “Ccabdo 3arps3-
HEHHBIE” BOIHLI.

B HacTos11ee BpeMst COXpaHsIoIIasics 1axe B JIeT-
HUI TIEpUOJ HU3Kasl TeMIIEpaTypa BOIbI 1 CYILIECTBY-
IOIIMKA MIPOTOYHBIN PEeXUM HE ITO3BOJISIOT BOOOPOC-
JISIM MacCOBO BEeTeTUPOBaTh, OMHAKO HEOOXOOUM IO~
CTOSIHHBIIA KOHTPOJb 3a COCTOSIHHEM IOKa elle He
c(opMUPOBABIICICSI OKOHYATEILHO M IO3TOMY HE
BITOJIHE YCTOMYMBOI 3KOCHUCTEMBI. 3a(MKCUpPOBaH-
HbIC aBTOPaMM CTaTbU M3MEHEHHSI BUAOBOIO COCTaBa
BOJIOPOCJIEN U UX KOJMUYECTBEHHBIX XapaKTEPUCTUK
MOTYT CJIYXUTb XOPOILIMMU TTOKA3aTEISIMU U3MEHE-
HUI 9KOJIOTUYECKUX YCITIOBUIA BOOAOTOKOB.

Bce BrhllIenepeuyncieHHbIE OaHHbIC ITOJIYYE€HBI
BIEpBbIC AJIs1 OacceitHa BogoxpaHuauila bypeiickoit
I'DC 1 MOTYT CIIy>KUTh OCHOBOI TaJIbHEMIIIETO MOHI~
TOPUHTA €T0 COCTOSIHUSI.
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