Limnology and Freshwater Biology 2025 (2): 238-258 DOI:10.31951/2658-3518-2025-A-2-238

Original Article

LIMNOLOGY
FRESHWATER
BIOLOGY

M

Amphipods (Crustacea: Amphipoda)
of Lake Ladoga

Barbashova M.A.*, Trifonova M.S.

Institute of Limnology of the Russian Academy of Sciences — St. Petersburg Federal Research Center of the Russian Academy of
Sciences, Sevastyanova Str., 9, St. Petersburg, 196105, Russia

ABSTRACT. Surveys conducted between 2019 and 2023 identified six out of the eight known amphipod
species in Lake Ladoga, including two native (Monoporeia affinis and Pallaseopsis quadrispinosa) and four
invasive taxa (Gmelinoides fasciatus, Micruropus possolskii, Pontogammarus robustoides, and Chelicorophium
curvispinum). Two additional species (Gammaracanthus lacustris and Gammarus lacustris) remain rare in
the lake and were not recorded in our samples during the study period. Spatial analysis highlighted dis-
tinct distribution patterns: native relict amphipods exhibited lower abundance in northern deep-water
areas compared to southern regions, while invasive species dominated the littoral zone in terms of bio-
mass. Monoporeia affinis reached densities of up to 21.26 g/m? in open waters, whereas Gmelinoides fas-
ciatus prevailed in littoral habitats (31.32 g/m?). The Ponto-Caspian invaders Pontogammarus robustoides
and Chelicorophium curvispinum remained restricted to Volkhov Bay, though C. curvispinum expanded
its range within the bay. Notably, Micruropus possolskii demonstrated active northward and southward
dispersal, with maximum biomass recorded along the western coast and Petrokrepost Bay (18.39 g/m?).
These findings suggest that M. possolskii is likely to colonize the entire littoral zone of Lake Ladoga —
Europe’s largest lake — and potentially spread to connected water bodies.
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1. Introduction Prior to the 1980s, Lake Ladoga’s amphipod

fauna comprised only four species: the three relicts
mentioned above and the Holarctic Gammarus lacus-
tris Sars, 1863. In recent decades, amphipod diversity
has increased due to the range expansion of Baikal and
Ponto-Caspian species, facilitated by human activities
and natural dispersal mechanisms.

Amphipods are one of the dominant groups of
higher crustaceans in terms of both species diversity
and abundance, inhabiting diverse aquatic environ-
ments, including marine, freshwater, and groundwater
ecosystems (Takhteev et al., 2015). They play a signifi-

cant role in shaping benthic communities in lakes, serv-
ing as a key food source for fish and facilitating organic
matter transformation and energy transfer.

Lake Ladoga, the largest freshwater body in
Europe, hosts a unique fauna distinguished by gla-
cial relict crustaceans. It is the only waterbody in
Russia where the full complex of glacial relict organ-
isms is preserved (Gerd, 1949). This complex includes
three cold-water amphipod species: Monoporeia affinis
(Lindstrom, 1855), Pallaseopsis quadrispinosa (Sars,
1867), and Gammaracanthus lacustris (Sars, 1867),
which inhabit the profundal zone of the lake.
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To date, four invasive amphipod species have
been recorded in the lake. The first newcomer was the
Baikal amphipod Gmelinoides fasciatus (Stebbing, 1899),
intentionally introduced into the lakes of the Karelian
Isthmus in the 1980s (Panov, 1994). G. fasciatus
became a dominant component of the littoral benthos
(Panov, 1996), leading to significant transformations
in these ecosystems (Berezina et al., 2009; Kurashov
et al.,, 2012). Another Baikal species, Micruropus pos-
solskii (Sowinsky, 1915), was accidentally introduced
alongside G. fasciatus and first detected in Shchuchiy
Bay in 2003 (Kurashov et al., 2020). Ponto-Caspian
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invaders, Pontogammarus robustoides (Sars, 1894) and
Chelicorophium curvispinum (Sars, 1895), were dis-
covered in Volkhov Bay in 2006 and 2009, respec-
tively (Kurashov and Barbashova, 2008; Kurashov et
al., 2010). Concurrently, the formerly widespread
Gammarus lacustris has become rare in the lake (Littoral
zone..., 2011).

The ongoing invasion and spread of non-native
species in Lake Ladoga are driving changes in mac-
rozoobenthic communities (Kurashov et al., 2018).
Amphipods, particularly invasive taxa, play a cen-
tral role in reshaping the lake’s littoral ecosystems
(Kurashov et al., 2021).

This work aims to present data on the species
composition, quantitative development, and distribu-
tion patterns of amphipods in open areas and littoral
zone of the lake and determine the current distribution
boundaries of invasive amphipod species.

2. Materials and methods
2.1. Study area

Lake Ladoga is located in northwestern Russia
between 59°54’ and 61°47’ north latitude and 29°48’
and 32°58’ east longitude, within the Leningrad Oblast
and the Republic of Karelia. With a surface area of
17765 km? and an average long-term water level of 5.1
meters, the lake stretches 219 km in length with a max-
imum width of 125 km. The maximum depth reaches
230 meters, while the average depth stands at 47.8
meters, containing a total water volume of 847.8 km?
(Naumenko, 2013). The coastline measures 1570 km
when excluding the more than 500 islands within the
lake (Chernyaeva, 1966).

The lake’s bathymetric features and tributary dis-
tribution create distinct regions characterized by vari-
ations in depth, bottom sediment composition, thermal
regime, stratification patterns, and productivity levels.
A clear division exists between the northern deep-wa-
ter section and the southern shallow-water areas,
with transitional zones of intermediate depth between
them. The southern portion includes extensive shallow
regions comprising open coastal areas and several bays
(Petrokrepost Bay, Volkhov Bay and Svir Bay), making
this section notably warmer than the northern reaches.

Bottom sediments throughout Lake Ladoga
exhibit considerable diversity, ranging from fine clays
to boulders, with distribution patterns strongly influ-
enced by basin topography and hydrodynamic pro-
cesses. Silts predominate in the central and northern
deep-water parts at depths from 30 to 230 m, cover-
ing 70% of the bottom area. In the southern shallow
part and coastal zones, silty clays are replaced by silts,
sands of various grain sizes, gravel, pebbles and boul-
ders (Subetto, 2002).

The lake’s chemical properties are primarily
determined by riverine inputs, which account for over
95% of the total chemical balance. The Volkhov River
serves as the dominant source of dissolved substances
entering the lake. Key chemical characteristics include
low mineralization levels (60-65 mg/L), a bicarbon-
ate-calcium chemical composition, and slightly elevated
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sulfate concentrations relative to chloride ions. Oxygen
dynamics show consistent saturation throughout the
water column, with surface layers typically maintain-
ing 93-110% saturation during periods of phytoplank-
ton activity, while deeper hypolimnetic waters exhibit
slightly lower values ranging from 86-96% saturation
(Ladoga, 2013).

2.2. Sampling and laboratory procedures

This study uses macrozoobenthos samples col-
lected during monitoring surveys of Lake Ladoga’s open
waters from June to October 2019-2023 at 34 stations
covering depths from 6 to 230 m (Fig. 1). We collected
176 quantitative samples including 128 samples con-
taining amphipods.

Results from the July-August 2019 survey in
the littoral zone (35 stations) are also presented, with
samples collected in macrophyte beds at 0.20-1.00 m
depths around the entire lake perimeter. Of the 35 sam-
ples collected, 33 contained amphipods. Location plan
and description of stations are provided in the article
(Barbashova et al., 2024).

Additional sampling was conducted in August
2022 (8 quantitative stations) and August 2024 (10
qualitative stations) in selected northern and southern
littoral areas to assess the distribution limits of invasive
amphipods.

Benthic macroinvertebrates were collected using
different gear depending on substrate type: a Petersen
grab for sandy sediments, an Ekman-Birge grab for silty
substrates (both with a capture area of 1/40 m? and
duplicate samples per station), and a Panov-Pavlov
tube sampler (0.125 m? cross-section) for macrophyte
habitats (Panov and Pavlov, 1986). Qualitative sam-
ples were taken using a hand net with scraper. Samples

Fig.1. Locations of macrozobenthos sampling stations
(1-222, P1, G, 93A) in the open waters of Lake Ladoga in
2019-2023.
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were washed through 125 microns nylon gas and either
sorted live with fixation in 70% ethanol or preserved
in bulk with 4% formaldehyde (final concentration).
In the laboratory, samples were sorted, selected organ-
isms were grouped by taxa and species, counted, and
refixed with 70% ethanol. Blot-dried wet biomass was
measured using a Sartorius CPA225D analytical scales.
Species of amphipods were identified using stereo-
scopic microscope Zeiss STEMI — 2000S according to
the identification keys (Zooplankton and zoobenthos,
2016) and the monograph of A.Ya. Bazikalova (1945).
The World Register of Marine Species database was
used to determine the taxonomic position of individual
species (https://www.marinespecies.org/).

When summarizing and analyzing data for the
study period, the zonation of the lake into six limnetic
regions was taken into account (Naumenko, 1995):
depressions (depths over 140 m), deep-water region
(100-140 m), slope region (70-100 m), lake scarp
area (50-70 m), transitional region (18-50 m), and
nearshore shallow region (0-18 m). In the nearshore
shallow region, separate areas were identified: western
shore (WC), Petrokrepost Bay (PB), Volkhov Bay (VB),
Svir Bay (SB) and eastern shore (EC).

3. Results and discussion
3.1. Species composition and ecological
features of amphipods

Lake Ladoga is inhabited by 8 amphipod spe-
cies (Table 1), including 4 native species (Monoporeia

Table 1. List of amphipod species in Lake Ladoga.

affinis, Pallaseopsis quadrispinosa, Gammaracanthus
lacustris and Gammarus lacustris) and 4 invasive spe-
cies (Gmelinoides fasciatus, Micruropus possolskii,
Pontogammarus robustoides and Chelicorophium curvispi-
num). The native fauna consists of one Holarctic species
(Gammarus lacustris), two emigrants from the Arctic
Ocean (M. affinis, Gammaracanthus lacustris), and one
emigrant from Lake Baikal (P. quadrispinosa). The post-
glacial migrant P. quadrispinosa along with the relict
species of late Cenozoic marine transgressions (M. affi-
nis, Gammaracanthus lacustris) are traditionally referred
to as “glacial relicts” in the literature. Although this
term is not entirely precise, we retain it in this study
for consistency. The invasive species have two distinct
origins: Baikal (G. fasciatus, M. possolskii) and Ponto-
Caspian (P. robustoides and C. curvispinum).

Amphipods are divided into two habitat groups in
the lake: profundal and littoral. M. affinis, P. quadrispi-
nosa and Gammaracanthus lacustris inhabit the deep-wa-
ter zone from the lower littoral through sublittoral to
profundal depths.

Monoporeia affinis is the most abundant and
widespread relict amphipod. These crustaceans show
dynamic distribution patterns that change daily and
seasonally due to their active migrations (Nikolaev,
1975). They occupy all sediment types over a wide
range of depths (from 1 m to the maximum), becoming
the sole amphipod present below 120 m. They prefer
soft silty-sandy sediments rich in organic matter where
they form dense aggregations. Although cold-adapted
(optimal temperatures: 10-13 °C in summer, 2-4 °C in
winter), they tolerate warming to 20-20.5 °C. Optimal

Species Origin

Open areas of the lake

Macrophyte
thickets

Depth (m)

141-230 | 101-140

71-100 | 51-70 18-50 0-17 0-1

Class Malacostraca
Order Amphipoda
Fam. Corophiidae
Chelicorophium curvispinum PC
Fam. Micruropodidae
Gmelinoides fasciatus
Micruropus possolskii B

Fam. Pontoporeiidae

Fam. Gammaracanthidae
Gammaracanthus lacustris * AO

Fam. Pallaseidae

Fam. Pontogammaridae
Pontogammarus robustoides PC

Fam. Gammaridae

Gammarus lacustris * H

Monoporeia affinis AO + +

Pallaseopsis quadrispinosa B +

+ +

Note: * — according to the authors’ archival data, PC — Ponto-Caspian species, B — Baikal species, AO — Arctic Ocean species,

H - Holarctic species.
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oxygen saturation is 95-97%, though in Karelian lakes
they survive at 50-60% saturation (Gordeev, 1965).
Remarkably, they can persist at very low oxygen lev-
els (1-2 mg/1) (Sushchenya et al., 1986; Maksimov,
2000). This euryhaline species withstands wide salin-
ity fluctuations (1-20%o) (Filippov, 2006). While pri-
marily detritivorous, adults display predatory behavior
(Kurashov, 1994; Berezina and Maksimov, 2016).

Pallaseopsis quadrispinosa shows greater tempera-
ture tolerance and survives at lower oxygen saturation
(down to 60%). In Karelian lakes it inhabits shallows,
preferring 7-12 °C but enduring up to 22.5 °C (Gordeev,
1965). This omnivorous crustacean mainly consumes
zooplankton but also eats diatoms, detritus, mineral
particles and chironomid larvae, occurring from 2.5 m
depth (Hill et al., 1990).

Gammaracanthus lacustris requires colder condi-
tions (6-7 °C) with bottom oxygen saturation =90%
(Gordeev, 1965). Adults are predominantly predators.
The species prefers depths greater than 30 m (Hill et al.,
1990). Currently, Gammaracanthus lacustris is consid-
ered an endangered species and is listed in the Red Book
of Karelia (2020). At the same time, according to Z.S.
Kaufman (2011), the degree of osmoregulation develop-
ment in the freshwater form of G. lacustris is very close
to the marine one, indicating its relatively recent intro-
duction into freshwater bodies and insufficient adap-
tation to living conditions in there. This explains their
low numbers and rare occurrence. In Lake Ladoga, this
amphipod has been recorded extremely rarely, mainly
at depths of 30-50 m, where its abundance ranged from
20 to 40 ind./m? and biomass from 0.2 to 0.6 g/m?2. It
was last recorded by us in 2000 at a depth of 47 m in
the northeastern part of the lake. According to litera-
ture data, it was found in 2011-2012 on the rocky litto-
ral of Valaam Island (Zuyev and Zuyeva, 2013). In the
2019-2023 collections Gammaracanthus lacustris was
not detected. The rare occurrence of Gammaracanthus
lacustris may be related to methodological difficulties
in studying mobile crustaceans. Benthic sampling was
conducted using a grab sampler, which poorly captures
these amphipods.

Gmelinoides fasciatus is the most widespread
species in the lake’s littoral zone. It typically inhabits
depths of up to 5 m, extending to the water’s edge. This
species favors sandy littoral areas with varying degrees
of siltation and vegetation, as well as stony substrates
overlying sand. Occasionally, it is found in open lake
areas at depths of up to 17 m. These crustaceans can
survive in water bodies with salinity levels up to 5%o,
but stable populations only form where salinity does
not exceed 2%o (Berezina et al., 2001). They are omniv-
orous with detritus predominating their diet, though
adults are active predators (Berezina, 2007; Berezina
and Maksimov, 2016).

Micruropus possolskii inhabits both macrophyte
thickets and open sandy areas of the lake’s littoral zone.
It has colonized sandy biotopes in the central part of
Petrokrepost Bay at depths of up to 7 m. Primarily a
burrowing species, adults can occasionally be observed
swimming near the bottom in shallow waters. M. pos-
solskii is euryphagous, preferring well-warmed biotopes
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and low-salinity waters. In its native range, it occurs at
depths of up to 5 m. During winter, it can tolerate oxy-
gen saturation levels as low as 40% (Beckman, 1962).

Pontogammarus robustoides lives on various sub-
strates and is frequently found in macrophyte thickets,
demonstrating a high adaptability to stagnant water
conditions (Burkovsky and Sudnik, 2018). It inhabits
depths of up to 3 m in waters with salinities ranging
from 0.2 to 5%o. It is omnivorous, with adults being the
most active predators (Berezina and Maksimov, 2016).

Chelicorophium curvispinum is a sediment filter
feeder but also consumes detritus and biofilms, includ-
ing filamentous algae. It inhabits depths of up to 3
m in waters with salinities below 5%o (Berezina and
Maksimov, 2016) and can adapt to lower salinity condi-
tions (Harris and Bayliss, 1990). This species constructs
mud tubes on hard substrates, often colonizing macro-
phyte stems and submerged objects. As an edificatory
species, dense aggregations of C. curvispinum can alter
benthic communities by modifying bottom topogra-
phy through the construction of silt and detritus tubes
(Malyavin et al., 2008).

Gammarus lacustris is a euryhaline, cold-tolerant
species that can survive low temperatures but sensitive
to temperatures above 20 °C (Burkovsky and Sudnik,
2018). It is omnivorous, with detritus comprising the
bulk of its diet, though adults exhibit predatory behav-
ior (Berezina, 2007; Salonen et al., 2019). Historically
widespread in the lake’s littoral zone (Kuzmenko, 1964;
Stalmakova, 1968), its population declined sharply—
and in some areas disappeared entirely—following the
introduction of the Baikal endemic Gmelinoides fascia-
tus (Panov and Berezina, 2002; Kurashov et al., 2006).
Recent records indicate that only isolated individu-
als persist in stony and boulder low-surf zones in the
northern skerries of the lake and around Valaam Island
(Zuyev and Zuyeva, 2013; Dudakova et al., 2023).
Gammarus lacustris was absent from our 2019-2023
samples.

Overall, the taxonomic composition and rich-
ness of Lake Ladoga’s amphipod fauna are compara-
ble to other large lakes in Northwestern Russia. Lake
Onega hosts three relict profundal species (M. affinis,
P. quadrispinosa and Gammaracanthus lacustris) and two
littoral species (the Holarctic Gammarus lacustris and
the invasive Baikal species G. fasciatus) (Ryabinkin and
Polyakova, 2008). Lake Pskov-Peipsi typically contains
three species (P. quadrispinosa, Gammarus lacustris, and
G. fasciatus) (Timm et al., 2001).

3.2. The level of quantitative development
of amphipods in open areas of the lake

Lake Ladoga is a large water body where depth
serves as a key factor determining biotope character-
istics and the structure of bottom biocenoses. Depth-
related environmental factors such as hydrological and
temperature regimes, substrate characteristics, and sed-
imentation of suspended matter directly influence the
organisms. The diversity of natural conditions leads to
heterogeneity in the quantitative development and dis-
tribution of zoobenthos throughout the lake. In the open
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areas of the lake, the macroinvertebrate fauna consists
mainly primarily consists of four taxonomic groups:
Oligochaeta, Chironomidae, Amphipoda and Bivalvia.
Other groups of invertebrates are recorded sporadi-
cally and show insignificant quantitative development.
The most productive zone is the transitional area of
the lake (depths of 18-50 m), where relict amphipods
(mainly M. affinis) developed en masse. Species diver-
sity decreases in deeper areas, where the structure of
benthic biocenoses becomes simplified. The proportion
of oligochaetes increases with depth, while the share of
amphipods declines (Current state..., 2021).

During 2019-2023 surveys in open lake areas,
amphipods were represented by the relict crustaceans
Monoporeia affinis, Pallaseopsis quadrispinosa, as well as
Baikal invaders Gmelinoides fasciatus and Micruropus
possolskii. Among these, M. affinis was the most abun-
dant. The frequency of occurrence in samples was 60%

for M. affinis, 19% for P. quadrispinosa, 8% for G. fascia-
tus, and 6% for M. possolskii.

The distribution of abundance and biomass
among amphipod species varied significantly across
different depths and areas of the lake. M. affinis pre-
dominated in large areas of the profundal zone, which
is characterized by minimal anthropogenic impact and
low bottom temperatures. This amphipod was recorded
at depths ranging from 6 to 230 m, with quantitative
parameters showing wide variation: abundance from 20
to 10000 ind./m? and biomass from 0.01 to 21.26 g/m?
(Table 2). In northern open waters on muddy sediments
at depths exceeding 70 m, M. affinis showed low pop-
ulation density (20-1060 ind./m?) and biomass (0.02-
2.14 g/m?). This crustacean accounted for 10-29% of
the total abundance and 7-24% of the macrozooben-
thos biomass. Amphipods played a significant role in
the benthofauna in the in the lake scarp area (50-70

Table 2. Density (ind./m?) and biomass (g/m?) of amphipods and their ranges (min-max) in open lake areas at 6-230 m

depths (2019-2023).

Species Density Biomass
Region n X SE min | max X SE min | max
Monoporeia affinis
Depressions 3 40 0 40 40 0.08 | 0.08 0.02 0.21
Deep-water 10 298 136 20 1280 | 0.47 0.18 0.04 1.64
Slope 9 222 115 20 1060 | 0.54 0.25 0.02 2.14
Lake scarp area 13 474 182 40 2380 | 1.38 0.42 0.07 4.84
Transitional 41 985 362 20 10000 | 2.60 0.90 0.01 | 21.26
Nearshore shallow* 30 203 46 20 880 0.42 | 0.11 0.01 2.04
WC 6 500 160 80 880 1.17 0.40 0.05 2.04
PB 4 25 6 20 40 0.09 0.04 0.02 0.18
VB 6 27 20 40 0.06 0.02 0.01 0.12
SB 4 25 6 20 40 0.05 0.02 0.03 0.08
EC 10 272 43 60 480 0.46 0.08 0.14 0.90
Pallaseopsis quadrispinosa
Deep-water 20 1.84
Lake scarp area 2 20 20 0.03 | 0.07
Transitional 15 39 6 20 100 0.29 | 0.07 | 0.01 | 0.86
Nearshore shallow* 15 55 10 20 120 0.45 | 0.12 | 0.04 | 1.32
WC 5 52 21 20 120 0.39 | 0.26 | 0.08 | 1.32
PB 1 40 0.56
VB 1 60 0.60
EC 8 58 17 20 120 0.46 | 0.19 | 0.04 | 1.24
Gmelinoides fasciatus
Nearshore shallow* 14 567 152 20 1660 | 0.83 | 0.33 | 0.03 | 4.64
WC 1 40 0.04
PB 11 713 168 20 1660 | 1.04 0.40 0.04 4.64
VB 2 20 40 0.03 0.06
Micruropus possolskii
Nearshore shallow *(PB) 11 1009 360 40 3600 | 2.60 0.62 0.46 6.40

Note:

n — number of samples containing the species; X — average; SE — standard error; min -minimum value; max — maximum value.
* — shallow water areas of the lake: WC — western coast, PB — Petrokrepost Bay, VB — Volhov Bay, SB - Svir Bay, EC — estern coast.
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m depth) on gray silts with ore crusts and layers, com-
prising on average 65% of abundance and 62% of bio-
mass (Fig. 2). Among amphipods in this zone, M. affinis
was particularly common. The highest abundance of M.
affinis was recorded in the transitional area at depths
of 18-50 m. The maximum biomass of M. affinis at an
abundance of 7100 ind./m?was recorded in the south-
ern part of the lake at a depth of 29 m.

The crustacean P. quadirispinosa was typically
found at depths of 5-54 m along the western and east-
ern shores, as well as in the central and southern parts
of the lake. While observed less frequently than M.
affinis, P. quadrispinosa contributed significantly to bio-
mass. In 2019, it was first recorded at 114 m depth in
the northeastern lake region, where biomass reached
1.84 g/m? at an abundance of 20 ind./m2 The high-
est concentrations of this species occurred at depths of
11-17 m along open shores.

G. fasciatus occurred along the western coast,
central Petrokrepost Bay, and Volkhov Bay at 6-11
m depths, with abundance ranging 20-1660 ind./m?
and biomass 0.03-4.64 g/m? M. possolskii was exclu-
sively recorded in Petrokrepost Bay. First observed in
the bay’s central region in 2017 after dispersing from
coastal biotopes, this species exhibited population
growth by 2019. During the study period, its biomass
reached 6.40 g/m?, and it is now emerging as a domi-
nant component of the bay’s benthic communities.

Amphipods were absent in the southern part of
Volkhov Bay near the estuaries of the Volkhov and Syas
Rivers. In central bay areas closer to open waters, they
occurred in low numbers, represented by three species
(M. affinis, P. quadrispinosa, G. fasciatus) with limited
quantitative development. In the Svir Bay, M. affinis
was observed only sporadically.

18-50
50-70
70-100
100-140

> 140

.00 .00

(b)

WwC
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VB
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EC

0.00

1.00
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E Oligochaeta  ®Chironomidae

EMollusca B Varia

3.3. Distribution and quantitative
characteristics of invasive amphipods in
the littoral zone

Quantitative indicators of macrozoobenthos in
different areas of the lake's littoral zone exhibit sig-
nificant variability. Anthropogenic impact often serves
as a determining factor in benthic community succes-
sion, while fluctuations in zoobenthos biomass and
abundance are associated with high habitat diversity
and heterogeneous distribution of benthic invertebrates
(Littoral zone..., 2011).

The distribution patterns of invasive amphipods
are based on 2019 survey data, partially published in
Barbashova et al. (2024). According to these results,
amphipods dominated many littoral biotopes. These
crustaceans were particularly abundant along the west-
ern coast and in Shchuchiy Bay, where they comprised
74-82% of total abundance and 77-80% of total ben-
thic biomass on average (Fig. 3).

Most invasive species inhabited macrophyte
thickets at depths <1 m. Gmelinoides fasciatus showed
the widest distribution (occurrence (f) — 94%). Low pop-
ulation densities of G. fasciatus were recorded in north-
ern lake areas and Uksunlahti Bay (eastern part of lake).
The species was either absent (Yakkimvar Bay) or mini-
mally represented (0.7-1.5% of total biomass) in skerry
bay heads and other shallow, wave-protected areas
with silty sediments containing undecomposed plant
remains. In Svir Bay’s open sandy littoral (exposed to
wave action), amphipod biomass remained low (0.01-
0.22 g/m?). A single specimen of the relict amphipod M.
affinis (48 ind./m?; 0.10 g/m?) was found here alongside
G. fasciatus. Peak G. fasciatus densities (23220 ind./m?)
occurred near Kobona village (Petrokrepost

B. %

50-70
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=140
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@ Amphipoda B Monoporeia affinis

O
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SB
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B Pallaseopsis quadrispinosa

Gmelinoides fasciatus B Micruropus possolskii

Fig.2. Biomass distribution (B, g/m?) of macrozoobenthos and its major taxonomic groups; proportional biomass contribu-
tion (B, %) of amphipod species in open lake areas (2019-2023, averaged data); (a) by depth (H, m); (b) by shallow water areas
(WC - western cost, PB — Petrokrepost Bay, VB — Volkhov Bay, SB — Svir Bay, EC - eastern cost).
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Fig.3. Biomass (B, g/m?) of macrozoobenthos and its major taxonomic groups; proportional biomass contribution (B, %) of
amphipod species in littoral areas (2019 survey, depths 0.2-1.00 m): SkR - region of skerries, ShB — Shchuchiy Bay, WC — western
cost, PB — Petrokrepost Bay, VB — Volkhov Bay, SB — Svir Bay, EC — eastern cost.

Bay), while maximum biomass (31.32 g/m?)
was recorded in Taipol Bay (western coast) (Table 3).

Other invasive species showed significant but
spatially limited development. Micruropus possolskii
occurred in 29% of samples, distributed from sker-
ries near Koyeonsari Island along the western shore to
Nazia village (Petrokrepost Bay). Maximum biomass
(18.39 g/m2) was observed near Morozov settlement,
where M. possolskii constituted 71% of amphipod abun-
dance and 84% of their biomass. The highest recorded
density (3136 ind./m?) occurred in Dalekaya Bay.

Following its initial discovery in Shchuchiy Bay
in 2003, the amphipod Micruropus possolskii began to
actively spread southward along the western coast. By
2014 it reached Dalekaya Bay, by 2017 it was recorded
near Cape Osinovets and in central Petrokrepost Bay,
and by 2019 it was documented near Nazia village
(Barbashova et al., 2024). In August 2022, we contin-
ued monitoring the invasion process in littoral zone,
focusing on the northern and southern distribution lim-
its of M. possolskii and the habitats of Ponto-Caspian
amphipod species.

In 2022, amphipods dominated the benthic
community in Tervu Bay (northern part of the lake),
reaching 18.79 g/m? and comprising 93% of the total
zoobenthos biomass. Compared to 2019 data, the pro-
portion of M. possolskii increased from 1% to 11%, with
its biomass reaching 2.15 g/m? In Yakkimvara Bay,
only G. fasciatus was found among amphipods inhab-
iting muddy sediments. Its quantitative indicators
remained low, with biomass values ranging between
0.74-0.83 g/m>.

New M. possolskii populations were discov-
ered in southern Petrokrepost Bay near Kobona vil-
lage (1420 ind./m? 4.82 g/m?), representing 10% of
amphipod abundance and 49% of biomass. By 2022,
this species had colonized remaining Petrokrepost
Bay areas and entered Volkhov Bay (2 stations). Near
the Volkhov River mouth (2 km west), M. possolskii
(760 ind./m?% 1.21 g/m?) co-occurred with G. fas-

244

ciatus and Pontogammarus robustoides (380 ind./m?
1.91 g/m?), while Chelicorophium curvispinum was
absent. Near Zaostrovye village, amphipod communities
comprised G. fasciatus and M. possolskii (2480 ind./m?;
1.57 g/m?), with the latter representing only 1%
of abundance/biomass, suggesting recent coloniza-
tion. Qualitative 2024 sampling in Shuryagskaya Bay
(60°2023.7313” N, 32°35’59.9350” E) confirmed con-
tinued southward expansion (Fig.4).

During the 2006-2019, Ponto-Caspian species
(P. robustoides and C. curvispinum) were restricted
to Volkhov Bay (11-13% occurrence). Following
introduction, both species showed initial population
growth, with P. robustoides reaching maximum biomass

Uksunjoki

Tulemajoki

» » Valaam
Vidlitsa

2003, Shchuchiy Bay Tuloksa

2007, mouth of Vuoksa River
Olonka

Bu

2014, Dalekaya Bay

2024, Shuryagskaya Bay

Avloga 2022, Zaostrovye

2017, Cape Osinovets

2017, Petrokrepost Bay . Syas

Volkhov
2019, Nazia

Fig.4. Dynamics of Micruropus possolskii distribution in
Lake Ladoga.
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Table 3. Density (ind./m?) and biomass (g/m?) of amphipods and their ranges (min-max) in different areas of the littoral

zone within macrophyte thickets at 0.2-1 m depths (2019 data)

Species Density Biomass
Region n X SE min max X SE min max
Monoporeia affinis
Svir Bay 1 48* 0.10*
Gmelinoides fasciatus
Northen skkeries 11 1249 803 32 8344 2.84 1.88 0.04 19.54
Shchuchiy Bay 2 4780 9100 16.16 | 26.04
Western coast 4 7336 3022 1528 | 12976 | 18.91 6.67 3.79 | 31.32*
Petrokrepost Bay 5 6297 4823 320 |23220*| 9.00 4.31 0.70 20.36
Volhov Bay 6 898 499 60 2960 1.30 0.84 0.21 5.08
Svir Bay 2 40 23 24 56 0.11 0.14 0.01* 0.22
Estern coast 3 3107 1980 8* 5456 5.89 3.80 0.03 10.60
Micruropus possolskii
Northen skkeries 1 48 0.21%
Shchuchiy Bay 2 280 1520 1.01 4.55
Western coast 4 950 845 40* 3136* | 3.71 2.56 0.54 10.17
Petrokrepost Bay 3 1320 | 1081 60 3020 7.91 6.50 1.26 | 18.39*
Pontogammarus robustoides
Volhov Bay 4 1887 | 1242 80* 4880* | 9.16 4.66 | 0.68* | 19.58*
Chelicorophium curvispinum
Volhov Bay 4 3598 | 3051 20* 111293*| 4.00 3.35 | 0.02* | 12.43*

Note:

n — number of samples containing the species; X —average; SE — standard error; min — minimum value; max -maximum value.

* — according to Barbashova et al. (2024).

(82.56 g/m?) in 2014 (Barbashova et al., 2021).
However, 2014-2019 comparisons revealed a > 6-fold
biomass decrease (Barbashova et al., 2024). By 2022,
P. robustoides biomass never exceeded 13.75 g/m?2
with current distribution limited to a several-kilometer
stretch between the Volkhov and Syas river mouths.

C. curvispinum showed stable biomass (12.21-
12.43 g/m? between 2014-2019, but declined to
0.11 g/m? near the Syas River estuary by 2022. While
historically sharing P. robustoides distribution, a sin-
gle specimen (20 ind./m? 0.02 g/m?) was found near
Zaostrovye village in 2019. 2024 collections revealed
established populations (various age classes) near
Kirikovo village, indicating successful naturalization.

4. Conclusion

During the 2019-2023 study period, six amphi-
pod species were identified in Lake Ladoga, including
two glacial relicts (Monoporeia affinis and Pallaseopsis
quadrispinosa) and four invasive species (Gmelinoides
fasciatus, Micruropus possolskii, Pontogammarus robus-
toides and Chelicorophium curvispinum). The profundal
species Gammaracanthus lacustris and littoral Gammarus
lacustris remain rare and were not detected during our
surveys. These species exhibit distinct spatial segrega-
tion: relict crustaceans primarily inhabit lower sublitto-
ral and profundal zones, while invasive species domi-

nate littoral areas. While the amphipod community in
open waters has remained stable since the mid-20th
century, littoral diversity has increased through inva-
sions of Baikal and Ponto-Caspian species.

Relict amphipods showed lower abundance
in northern deep-water areas compared to southern
regions. Monoporeia affinis emerged as the most wide-
spread relict species, reaching maximum biomass
(21.26 g/m?) in southern transitional zones (18-50
m depth). P. quadirispinosa concentrations peaked at
11-17 m depths along the open coast.

Invasive amphipods dominate littoral benthic
communities by biomass. The Baikal invader G. fas-
ciatus prevails in most littoral biotopes, particularly in
macrophyte thickets (up to 31.32 g/m?). Ponto-Caspian
species (P. robustoides and C. curvispinum) remain con-
fined to Volkhov Bay, likely limited by the lake’s low
salinity, though C. curvispinum has expanded within
this bay.

Our research confirms the ongoing northward
and southward expansion of Micruropus possolskii,
which has now colonized Petrokrepost Bay entirely
and reached Volkhov Bay. Northern range extension
to Tervu Bay (north of Shchuchiy Bay) was verified.
High biomass concentrations (up to 18.39 g/m?) along
western coasts and in Petrokrepost Bay establish M.
possolskii as a dominant littoral species, significantly
influencing energy flow and trophic dynamics. Current
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colonization patterns suggest imminent occupation of
the entire littoral zone, with probable future dispersal
into the Neva River system, Neva Bay, and Lake Onega.
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affinis u Pallaseopsis quadrispinosa) u ueTsipe BuAa-BcesieHIeB (Gmelinoides fasciatus, Micruropus
possolskii, Pontogammarus robustoides u Chelicorophium curvispinum). [IBa Buga, Gammaracanthus lacustris
u Gammarus lacustris, B 03epe peJKy U B HAmUX cOOpax B HCCIEAYEMBIN NEPUOJ He BCTPEYaJIKCh.
PaccMoTpeHa HPOCTPAHCTBEHHAs AWMHAMUKA Pa3HBIX BUOOB aMdunona. B OTKpHITHIX palioHax o3epa
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M. affinis (mo 21,26 r/m?), B uTOpasibHOM 30He — G. fasciatus (mo 31,32 r/m?). Apeas pacmpocTpaHe-
HUSI IOHTO-Kacnuickux BuhgoB ampunon (P. robustoides, C. curvispinum) mo-npexHeMy OrpaHUYeEH rpa-
HulaMu BoJixoBckoll I'y0Obl, IpHU 3TOM pacliypusiack 30Ha ooutanua C. curvispinum B IpefejiaXx 3TOro
3asmBa. OTMeUYeHO aKTHUBHOe pacnpocTpaHeHue M. possolskii kak B 10)KHOM, TaK U B CEBEPHOM Halpas-
JieHnu. Han6oJibiero ypoBHs pa3Butus M. possolskii focTyUrasl BAOJIb 3aMaHOTO TOOEPEXbs U B OyXTe
ITerpokpenocts (o 18,39 r/m?). B gajipHelieM BEPOATHO 3TOT BUJ KOJIOHU3UPYET BCIO JINTOPAJIBHYIO
30HY KpyIHeHiero o3epa EBpomsl u pacceiMTcs B CBSI3aHHBIE C HUM BOJOEMBI U BOJOTOKU.

Kitiouegeie ciioga: Jlagoxckoe 03epo, aMOUIOAB!, PeJIMKTOBblE paKoOOpa3Hble, Uy>XepoAHble BU/IbI, YHCJIEHHOCTb,
6roMacca, pacrupocTpaHeHue, MaKpo3000eHTOC
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1. Beepenue pesiukToBEIX opranusmoB (I'epm, 1949). B xommekc

PEJIMKTOBBIX pakooOpa3HBIX BXOAAT TpU BuUua ampu-
nox: Monoporeia affinis (Lindstrom, 1855), Pallaseopsis
quadrispinosa (Sars, 1867) u Gammaracanthus lacustris
Sars, 1867. OTu BUIBI OTHOCATCA K XOJIOJOJIIOOMBOM
dayHe u 3acensanT npodyHIaIbL 03€P.

Jo 1980-x rogoB B 03epe 0O6UTaIO YeThIpe BUAA
ambunon: TpU JIeAHUKOBBEIX peJIUKTa IlepevyrcJieH-
HBIX BBIIlle M OJUH TOoJIapKTHUuYecKuil Buj — Gammarus
lacustris Sars, 1863. B mocjieqH1e OecATUIETUsA HAGJIO-
JlaeTcs yBeJMYeHHWe BHJOBOrO pasHooOpasus ampu-
0Jl, B OCHOBHOM H3-3a pacIIMpeHUs apeajioB BUJIOB
6alikaJIbCKOr'0 U MMOHTO-KaCIMNCKOr0 MMPONCXOXIEHUA.
[IpoHuKHOBeHMI0 aM@uIog B 03epo CIOCOOCTBOBAJIN
(daxTophl, B TOIM WU MHOU CTelleHU CBA3aHHEIE C Jies-
TeJIBHOCTHIO YeJIOBeKa, a TakXe CIIOCOOHOCTh BUAOB K

Amdurnoas — ogHA M3 JOMUHUPYIOIMUX B BUJIO-
BOM U KOJIMTYECTBEHHOM OTHOIIEHUSX T'PYIMI BBICIIAX
PaKoOOpa3HBIX, OCBOUBIIMX CaMBbIe PA3JIMYHBIE MOP-
CKMe, KOHTUHEeHTaJIbHbIe U oj3eMHbie Bofbl (Takhteev
et al., 2015). B o3epHBIX dKOocHUcTeMax aMQUITOIbI
UTpalOT CYIIECTBEHHYIO pOJIb B (OPMHPOBAHUU U
(PYHKIMOHMPOBAHWM [AOHHBIX OWOILIEHO30B, SABJIAACH
BaXXHBIM KOPMOBBIM 3JIEMEHTOM [Jisi PhIO U y4acCTBYs
B TpaHchOpMaIy OPraHNYeCKUX BEIIECTB U Tlepe/iave
SHEpPIuu.

Jlagoxckoe 03epo — KPYNHEHINIl IpecHOBO-
aueiii BogoeM EBpombl. CBoeoOpasue (ayHe o3epa
NpyUAaeT HaJWYMWe PEJIMKTOBBIX PAKOOOpa3HBIX. OJTO
eIMHCTBEHHBINI BojoeM B Poccuu, B KOTOPOM B TIOJI-
HOM COCTaBe MpeJCTaBJieH KOMIUJIEKC JIeJHUKOBBIX

caMopaccCeJICHUIO.
*ABTOp [JIsA [IEPEINCKU.
Anpec e-mail: mbarba@mail.ru (M.A. Bap6aiosa)
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K nHactosimemy BpeMeHu B dayHe o3epa npuba-
BIOCh 4 Buja ambumnon. ITepBEIM HOBHIM BUIOM CTaJl
Gatikasibckuil 6okomiaB Gmelinoides fasciatus (Stebbing,
1899), xoTopsiii mosiBUJIicsa B o3epe B 1980-e rr. XX
Beka IocJie NpefHaMepeHHON WHTPOAYKLUU B o3epa
Kapesnbckoro nepemetika (ITaHoB, 1994). G. fasciatus
CTaJl JOMUHUPYIOIIMM KOMIIOHEHTOM 6eHTOCa B 60JIb-
MIMHCTBE JINTOPAJIbHBIX OHOIeHo30B o3epa (Panov,
1996) 1 npuBeJ K 3HAUYUTEJIbHOU TpaHchOpMaIUU KO-
cuctemsl Jutopasu (Berezina et al., 2009; Kurashov
et al.,, 2012). [pyroi#i 6aiikaimbckuii Bup Micruropus
possolskii Sowinsky, 1915 6bu1 06HapyxeH B 2003 . B
saynuBe lllyunii. B pesynbrare ciy4ailHON MHTPOAYK-
uuu M. possolskii 6b11 3aHeceH B 6acceiiH JIaqokCKOro
o3epa BMecTe ¢ G. fasciatus 1 B JaJibHeHIIeM IIPOHUK B
o3epo (Kurashov et al., 2020). I[ToHTO-KacCIUIICK1E BUIBI
amdunon ObUIM BIEpBble BBIABJIEHEl B BOJIXOBCKOH
ry6e: B 2006 r. — Pontogammarus robustoides (Sars,
1894) (Kurashov and Barbashova, 2008), B 2009 r. —
Chelicorophium curvispinum (Sars, 1895) (Kurashov et
al., 2010). BmecTe c TeMm B 03epe cTajl pedok Gammarus
lacustris, xOTOpPEII paHee GBI IHUPOKO PaCIPOCTPaHEH
B utopainu (JlutopasbHas 30Ha..., 2011).

B JlagoXcKoM O3epe aKTHBHO HIYT IIPOLECCH,
CBfA3aHHBIE C MIPOHUKHOBEHHEM U paclpocTpaHeHUeM
B HEM BUJIOB-BCEJIEHIIEB, YTO MPHUBOAUT K U3MeHEeHUAM
coobiiecTB Makpo3zoobeHToca (Kypamos u ap., 2018).
Bonbinyio posib B TpaHchopManuy 3KOCUCTEMBI 03€pa,
0CcoOeHHO B JINTOPAJIM, UT'PAIOT PaKooOpasHble, cpeau
KOTOPBIX IEpPBOEe MeCTO IPUHAMIEXHUT amdbunogam
(Kypamos u gp., 2021).

Llesp HacTosAMElN pabOTH — IPeJICTaBUTDh JaHHBIE
10 BUJIOBOMY COCTaBY, KOJIMYeCTBEHHOMY Pa3BUTHIO U
ocobeHHOCTAM pactpefeseHns aMGUIION B OTKPHITHIX
palioHax U JIMTOPAJbHOI 30HE 03epa; OIlpeNesuTh
COBpeMeHHble TPaHMUIbl PacCIpOCTpaHeHUs WHBA3MB-
HBIX amunon.

2. MaTepuanbl U MeTOADI
2.1. PaioH uccnepoBaHunA

Jlagoxckoe 03epo pacHojiokeHO Ha ceBe-
po-3anazie Poccun (mexnay 59°54” u 61°47’ ceBepHOIl
mupoTH U 29°48” u 32°58’ BOCTOYHOU [OJITOTHI) Ha
Tepputopun JleHUHrpaackoil obsactu u Pecny6iuku
Kapenmun. Ilmomanes 3epkajia o3epa COCTaBJIsAeT
17765 kM2 mpu cpeHEM MHOTOJIETHEM YpoBHe 5,1 M,
AnvHa ero — 219 kM, a MakcuMajbHas WIMpUHA —
125 kM. Hawubosnbmas riayouna — 230 M, cpegHsasa —
47,8 M. O6beM BoJibI B 03epe — 847,8 km® (HaymeHKo,
2013). JnuHa Geperosoii JuHUU (6€3 OCTPOBOB, KOTO-
pbix HacuuThiBaetrcsi 6osiee 500) paBHseTca 1570 kM
(YepHsesa, 1966).

BaTumeTtpus o3epa U paclojio)keHre OCHOBHBIX
MPUTOKOB CO3JAI0OT MPEeANOChUIKU AJiA o0pa3oBaHUs
B ero akBaTOpPMU HEOQHOPOAHBIX PaliOHOB, OTJIMYAIO-
LIMXCA MO TJTyOuHe, JOHHBIM OTJIOXKEHUAM, AUHAMUKe
TEMIIEpaTypHOTO peXuma, cTpaTudukauuyd u Mpo-
AyktuBHOCTU. O3epo OTYETJIMBO pa3sfieJiIeHO Ha ceBep-
HYI0 TJIyOOKOBOJIHYI0 U I0XKHYI0 MEJIKOBOJIHYIO 4acTH,
MeXy KOTOPBIMU PacIiOJIoXeHbl y4acTKU IHa CO Cpef-
HUMM rTybuHamu. Ha tore oszepa HaxonsTcs oOMIMp-
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Hble OTHOCUTEJIbHO MEJIKOBOAHBIE YYacTKH, OXBaThIBa-
I0IIKie OTKPBIThle NMpHUOpeXHble 30Hb U 3ajuBH (OyxTa
[Terpokpenocts, ryosl BosxoBckasa u CBupckas), OJa-
rogaps uyeMy l0XHasA 4acTb o3epa OKasblBaeTcsA OoJiee
TeIJIOBOAHOM 10 CPaBHEHMUIO C CEBEPHOM.

[ToBepxHOCTHBIE JOHHBIE OTJIOXKEHNA 03epa NpeJi-
CTaBjleHbl BCeMU OCHOBHBIMH I'DaHyJIOMeTPUYeCKUMU
THUNIaMU OT TJIMH A0 BaJIyHOB, pacipejejieHre KOTOPBIX
omnpepessaeTcs 0cCoOeHHOCTAMU pejbeda KOTJIOBUHBI
1 XapaKTepoM TI'MApOAWHaMHUYecKuX Iporeccos. Wbl
pacrnpocTpaHeHbl IPEeMMYIIeCTBEHHO B IeHTpaJIbHOM
U ceBepHOU ryIyDOKOBOLHBIX YaCTSAX 03epa, Ha riyou-
Hax oT 30 go 230 M u 3aHuMaloT 70% Imonjaau gHa.
B 10XHOI MeJIKOBOJHOW YacTU O3epa U NPUOPEeXHBIX
30Hax aJIeBPUTO-TJIMHUCTHIE WJIBl 3aMellaloTcs ajieBpu-
TaMH, IlecCKaMy pas3jM4YHOM KPYNHOCTH, IpaBUIHO-Ta-
JIeuHBIM MaTepuasioM u BasiyHamu (CyGerTto, 2002).

I'naBHasA posib B GOpMHPOBAaHUM XUMUYECKOI'O
cocTtaBa BoAbl JIagoXKCKOro o3epa IMPUHAAJIEXUT ped-
HOMY CTOKY, Ha JO0JII0 KOTOPOTrO NMPUXOAUTHCA CBHIIIE
95% xumuueckoro 6ajaHca oszepa. JJoMuHUpylomasn
poJib B BBIHOCE OOJIBIIMHCTBA XMMHUYECKUX BeIleCTB
¢ BomocOopa IpUHAIJIEXUT peke BosxoB. O3epHas
BOJla XapaKTepusyeTcsa HU3KON MuHepanusanueii (60—
65 Mr/i), ruApokapOOHATHO-KaIbIEeBEIM COCTAaBOM,
He3HAUUTeJIbHBIM IIpeBBHIIIEHWEeM COAep)KaHUA CyJib-
(aTHBIX MOHOB Hajd XJIOPUAHBIMH. Jlamokckoe 03epo
ABJIAETCA HOPMAJIbHO aspUpPOBAHHBIM BOJOEMOM C
cojiepkaHreM pacTBOPEHHOro KUCJIOpoAa, OJIM3KUM K
HAaCBHIIIeHWI0 B TeueHue Bcero roga. Jlaxe mpu akTUB-
HOM (oTocrHTe3e GUTONIAHKTOHA HackIIIeHe KHCJIO-
POAOM MTOBEPXHOCTHBIX CJIOEB BOAHI ITeJjlarkajaiy OOB9YHO
coctaBiageT 93-110%, mnpu 3TOM OTHOCUTEJIBHOE
cojiepkaHue KHCJIOpoJa B TMIOJIMMHMOHE HECKOJIbKO
HIXe — 86-96% (JIamora, 2013).

2.2. 0OT60p NPo6 ¥ nepeuuHan obpaborka

B nacrosmedn my0anKaluy UCIIOJIb30BaHbl MaTe-
pHaJsl 10 Makpo3006eHTocy, cOOpaHHbIe B X0/ie MOHHU-
TOPUHIOBBIX MCCJIeJOBAaHUN OTKPBITOM aKBaTOPUU
o3epa ¢ UIOHA Mo OKTAOps B 2019-2023 rr. Ha riyou-
Hax 6-230 M (34 crannui). Cxema cTaHI[UN OKa3aHa
Ha Pucynke 1. Beuto cobpaHo 176 KOJIMYeCTBEHHBIX
npo6 u nosiyueHo 128 mpo6, comepxamux aMmpuIos.

B pabore Takxe IpeACTaBJeHB pe3yJbTaThl
HCCJIeJOBaHUN B JIMTOPAJIbHOM 30HE B HIOJIe-aBIycTe
2019 r. (35 cranuuii). IIpo6sl oTOHMpaUCh Ha CTaH-
I[VAX, pacloJIOXKEeHHBIX II0 BCceMy IlepuMeTpy o3epa B
3apocyAax Makpodurtos Ha riayounax 0,20-1,00 m. U3
35 npob, 33 mpobel comepxanu ampunon. Cxema u
omucaHue CTaHIUIl NpuBeleHHl B cratbe (Barbashova
et al., 2024).

JnA olleHKM TIpaHul] pacnpocTpaHeHHusa dyxe-
poaHblx aMdunop ObIM OTOOpaHHBl MPOOH Ha OTAEJIb-
HBIX y9acTKaX JIMTOPaJIbHOM 30HBI B CEBEPHOM U I0XKHOM
yacTsax o3epa: B aBrycre 2022 r. — kojimyecTBeHHbIe (8
cTaHIuil), a B aBrycte 2024 r. — kauyecTBeHHbIE IPOOHI
(10 cTanImi).

dna  cbopa 1npob6  MakpoOecrmo3BOHOYHBIX
Ha I[ecyaHbIX TIpyHTaxXx MpUMEHsJIM [AHouyepraresib
[TerepceHa, Ha WINCTHIX — DKMaHa-bepaka (miomans
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3axBaTta 1/40 Mm% 1o 2 BHIEMKM B KaXIoH TOuKe). B
3apocCJIeBBIX OMOTOMAX MCIIOJIb30BaIM TPyOUaTHIi Mpo-
6ootbopHUK [laHoBa-IlaBjoBa c MIJIOMIAAbI0 CeyeHU:A
0,125 m?2 (ITaHoB u ITaBsioB, 1986). IIpu KayeCcTBEHHBIX
cObopax MpUMeHsIN cauok co ckpeOkoM. IIpo6rl rpyHTa
MpOMBIBAJIM 4Yepe3 KaIpOHOBBIN Tra3 ¢ AuaMeTpoM
syen 125 MxM U 1100 pa3bupaniy B MOJIEBBIX YCJIO-
BusAx (6ecno3BoHOuYHBIE (ukcupoBaiuch 70% cnup-
TOM), 1160 pukcuposanu 4% GopmMarIrnHoM (KOHeUHas
KOHIleHTpalus). B mabopaTopuu mpobsl paszdbupanu,
BBIOpaHHBIE OPraHW3MBbl COPTUPOBAJIM IO Tpynnam u
BUJaM, MOACUYUTHIBAJIM U (MIOBTOPHO) (UKCHUPOBAIIU
70% STUJIOBHIM cnupToM. Maccy oOOHapyXeHHBIX
’)KUBOTHBIX OIpelle/IAIM Ha aHaJIMTUYeCKHUX Becax
Sartorius CPA225D, nepep B3BemuBaHUEeM 0ecCrO3BO-
HOYHBIX OOCymMBajM Ha (QUJIbTPOBaJIbHON OyMare.
WnenTuduxanuio BUAOBON NpUHAAIEKHOCTH aMbuUunon
npoBo iy 1o (OnpeieInTe b 300IJIaHKTOHA. .., 2016)
u moHorpaduu A.fl. Bazukanosoii (1945) c ucnoss3o-
BaHMEM CTEPEOCKOINYeckoro Mukpockona Zeiss STEMI
— 2000C. ina ompefnesieHUs CUCTEMAaTU4YeCKOro IoJio-
)KeHUs OTHAeJIbHBIX BHJIOB MCIOJIB30BaJM 0a3y AaH-
Hbix World Register of Marine Species (https://www.
marinespecies.org/).

[Tpu o6o6IeHUN U aHaJIU3e NaHHBIX 3a HccJle-
AyeMblil Mepuoj, YUYMTHIBAJI0OCh paliOHUpOBaHUeE 03epa
Ha LIecTh JUMHUYeckux parioHoB (Haymenko, 1995):
BOnaguHbl (ry1younHsl Gosiee 140 M), ri1yOOKOBOAHBIN
(100-140 ™), cxioHoBhl (70-100 M), paiioH 03epHOTO
ycryna (50-70 M), nepexonansiii (18-50 M) 1 MeKoOBO-
aueiil (0-18 m). B MenkoBogHOM palioHe ObLTU BBIJE-
JIeHHI OT/leJIbHbIe yUacTKU: 3anaiHbii 6eper (3B), Oyxta
IMetpokpenocts (BIT), Bomxosckas ry6a (BI'), CBupckas
ry6a (CI') u BocTounsiii 6eper (BB).

3. Pe3ynabTatbl M 06Ccy)xpeHue
3.1. BupoBom coctaB amPpHNOA U UX
3KOAOrHuUecKHe ocobeHHocTH

B JlapgoxckoMm o3epe oburaer 8 BuAoB aMdu-
nox (Tabnuma 1), cpegu HUX 4 mpencraButens abo-
purenHoii (QayHsl (Monoporeia affinis, Pallaseopsis
quadrispinosa, Gammaracanthus lacustris 1 Gammarus
lacustris) u 4 Bupa BceseHueB (Gmelinoides fasciatus,
Micruropus possolskii, Pontogammarus robustoides u
Chelicorophium curvispinum). IlpexacraBurenu abopu-
reHHON GayHBl NpefCcTaBJIeHB OOHUM TOJIApKTHYe-
ckuM BunoM (Gammarus lacustris), AByMs >MHTpaH-
tamu u3 CeBepHoro JlemoButoro okeaHa (M. affinis,
Gammaracanthus lacustris), ® OZHUM 3MUTPAHTOM
u3 Badikana (P. quadrispinosa). IlociiejieJHUKOBOTO
murpanra P. quadrispinosa v peKTOBBIE BUIB NO3M-
HUX KaltHO30MCKUX MOpPCKUX TpaHcrpeccudi (M. affinis,
Gammaracanthus lacustris) B TuTepaType IPUHATO Ha3kl-
BaTh «JIEAHUKOBBIMU PEJIMKTAMU» U, XOTA 3TOT TEPMUH
He COBCeM TOYeH, B JaHHOI paboTe oH OyJeT Tpaau-
I[OHHO KCII0JIb30BaThCA. Buibl BcesieHIBl UMeIOT 6aii-
kasbckoe (G. fasciatus, M. possolskii) ¥ TOHTO-KaCIIHH-
ckoe npoucxoxaenue (P. robustoides u C. curvispinum).

I[To MecToO6UTaHMIO B 03epe aM(PUIIOIH! AeJIATCS
Ha JBe rpynnsl: NpodyHAIBHYI0 U JIMTOPAJIBHYIO.
I'my6OKOBOAHYI0 30HY HAUMHAS C HIDKHEH JINTOpAJH,
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Puc.1. Cxema pacloJioXeHUsA CTaHIuil oTrbopa mnpob
makpo3oobenTtoca (1-222, P1, G, 93A) B OTKPHITON aKBaTO-
puu Jlagoxckoro o3epa B 2019-2023 rr.

cybnmutopasib u mpodyHAamb HacesnawT M. affinis, P.
quadrispinosa n Gammaracanthus lacustris.

Monoporeia affinis ABnseTcs camMbiM MacCCOBBIM
U IMPOKO pacnpoCTpaHEHHHIM BUJOM Cpedu pesuK-
TOBhIX amumnof. PacnpeneneHue 3TUX pakooOpa3HBIX
nMeeT OUHAMUYECKUI XapaKTep, U3MeHAACh B Teye-
HHEe CyTOK U IO Cce30HaM B CBfI3M C XapaKTepHBIMU
JJ11 HUX aKTUBHBIMM Murpanusamu (Hukonaes, 1975).
ObuTaeT Ha Bcex THIAX I'PYHTOB B IIMPOKOM [Auana-
30He r1youH (oT 1 M 0 MakcUMaJbHBIX), Ha TJIyou-
Hax O6oJsiee 120 M OOBIYHO OKa3bIBAETCA €JUHCTBEHHBIM
npencraButesnieM amoumnof. IlpeanouunTaer wmsArkue
WJIMCTO-TIECUaHHble TPYHTHI, 3aceJisid IOBEPXHOCTHBIE
CJIOU OTJIOXKeHUHN GoraTble OpraHU4YecKUM BellecTBOM,
rae MoxeT 0oOpa30BBHIBATh 3HAUUTEJIbHBIE CKOILJIEHUS.
M. affinis — X0JIOHOJIOOWBHIN BHI, XOTS MEPEHOCUT
nporpeBanue BoAwsl o 20-20,5 °C. TemnepaTypHbIN
ontuMyM M. affinis — 10-13 °C sietom u 2—4 °C 3uMO¥i.
OnTuMasibHble KUCJIOpPOAHBIE ycJioBUA 95-97% Hachl-
meHus. B ozepax Kapenuu oburaer npu cofepxaHuu
kucjaoposia He Huxe 50-60% Hnaceinenus (I'opaees,
1965). OgHako uUMeetcsl psifl CBelleHUI, MOKa3bIBalo-
IIUX, YTO 3TU PEJIMKTHI CIIOCOOHBI CYIIeCTBOBATh U MpU
HU3KOM COJepXaHUU pacTBOPEHHOr0 KHCJIOpoAa
1-2 mr/n (Cymiens u np.,1986; Makcumos, 2000). 3To
SBpUTaJIMHHBIN BUJ, CIOCOOHBIN MEepeHOCUTh pe3Kue
KoJiebaHMA COJIEHOCTH BOABI B OOJIBIIIOM qUama3oHe (OT
1 mo 20%o) (Filippov, 2006). M. affinis — nerputodar,
B3pocJibie 0cobu crmocobHHI K xulHuYecTBy (Kypatuos,
1994; Berezina and Maximov, 2016).

Pallaseopsis  quadrispinosa 1mwupe aganTUPO-
BaH K TeMIlepaTypHBIM YCJIOBUAM, MOXeT XUTb IpHU
MeHbIIIeM HachIl[eHUHd BOJbl kucjiopomoM (o 60%).
B ozepax Kapesnuu obutaer B MeJIKOBOJbe Jlaxxe MpHU
TeMmmepaTtype Ao 22,5 °C, mpeamnouyuras TeMIepaTypy
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Ta6suna 1. Crucok BuzoB ambunon Jlagoxckoro osepa.

ITpouc- OTKpBITHIE PalOHBI 03epa 3apocyi MakpoduTOB
Bun Xoxne- Tny6una (M)
HUe

141-230 | 101-140 | 71-100 | 51-70 | 18-50 | 0-17 0-1
Kitacec Malacostraca
Otp. Amphipoda
Cem. Corophiidae
Chelicorophium curvispinum K + +
CeMm. Micruropodidae
Gmelinoides fasciatus B s +
Micruropus possolskii B + +
Cem. Pontoporeiidae
Monoporeia affinis CJI + + + + + +
Cem. Gammaracanthidae
Gammaracanthus lacustris * CJI +
CeM. Pallaseidae
Pallaseopsis quadrispinosa B + + + + +
CeMm. Pontogammaridae
Pontogammarus robustoides [IK + +
Cem. Gammaridae
Gammarus lacustris * r + +
IIpuMeuanue: * — 1o apXUBHBIM MaTepuajiaM aBTOpPOB, IIK — nmoHTo-Kacmuiickue BUbl, b — Gatikanbckue Bugsl, CJI — BUIbI

n3 CeBepHoro JleJoBUTOr0 okeaHa, I' — rolapKTu4yecKre BU/bL.

Boanl B 7-12 °C (Topmees, 1965). 3TOT pauok BcesfieH,
norpebJisieT B OCHOBHOM 300IIJIAHKTOH, HO TakXe MUTa-
eTcAd AUAaTOMOBHIMU BOAOPOCJIAMU, AETPUTOM, MUHe-
PJIBHBIMU 4YacTUI[AMH W JIMYMHKAMU XUPOHOMHUJ.
Bcrpeuaercs Ha riy6unHax ot 2,5 M (Hill et al., 1990).

JAna Gammaracanthus lacustris onTUMaJbHbIE
yciaoBuA — TeMmeparypa 6-7 °C u HachlllleHue IIpH-
JOHHBIX TOPMU30HTOB BOBI KUCJI0pOAOM He MeHee 90%
(Topaees, 1965). B3pocsbie ocobu G. lacustris mpeu-
MyIeCcTBEHHO XWUIHUKU. Bua npeanounTaeT IyIyOHHBL
6osiee 30 m (Hill et al., 1990). B HacTosmee BpeMs
Gammaracanthus lacustris paccMaTpuBaeTcs, Kak ncyue-
3aromuil Bua U 3aHeceH B Kpachyio xuury Kapenuu
(2020). B To xe Bpewms, mo MHeHuio 3.C. Kaypmana
(2011) creneHp pa3BUTUA OCMOPETYJIAIUN TMPECHO-
BojHOU ¢opmnl G. lacustris oueHb 6JIM3KAa K MOPCKOH,
YTO CBUJAETEJIbCTBYeT O ero CPaBHUTEJIbHO HeJaBHEM
BCeJIEHMU B IpecHble BOJOEMBl M ellle HeAoCTaTou-
HOM ajanTanuy K YCJIOBUAM CYIIeCTBOBaHWA B HUX.
MMeHHO 5TO olpefieifeT UX MaJIOYMCIIEHHOCTb U ped-
Kyl0 BcTpedaeMocTb. B JlafjoxckoM o3epe 3TOT OOKO-
IJIaB perucTpUpoBajICA KpailHe peaKo, Npeumylie-
cTBeHHO Ha riybuHax 30-50 M, rfje ero 4McJIeHHOCTb
BapbupoBasa ot 20 mo 40 3k3./M2, a 6Guomacca ot 0,2
1o 0,6 /M2 B nocsyiegHuil pa3 oH OBLJI OTMeueH HaMU
B 2000 r. Ha ri1yOrHe 47 M B CeBEPO-BOCTOYHOU 4acCTU
o3epa. B To xe BpeMs 1o JmTepaTypHBIM AAHHBIM OH
6511 BcTpeueH B 2011-2012 rr. Ha KaMeHUCTOMN JINTO-
panu o. Baymaam (3yeB u 3yeBa, 2013). B c6opax 2019-
2023 rr. Gammaracanthus lacustris He ObUT OOHapy-
xeH. Penkasa Bcrpeuaemocts Gammaracanthus lacustris
BO3MOXHO CBfi3aHa C METOJANYECKHMMU CJIOKHOCTAMU
HccjieJoBaHus MOABXHBIX pakooOpasHbIX. OT6op 6eH-
TOCHBIX IIPOO IPOBOAWJICA AHOYepraresieM, KOTOPBI
IIJIOXO yJIaBJIMBaeT 3TUX aMUIOJ.
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B sutopanu o3epa camMbIM IIKPOKO pacnpocTpa-
HEHHBIM BHUIOM sBJisieTcsa Gmelinoides fasciatus, KoTo-
PbIi 0OBIYHO OOUTaeT OT ype3a BoAbI A0 IJIyOMH 5 M Ha
[ecYyaHoM JINTOpPaJIM C Pa3IMYHON CTelleHbI0 3aujIeHUA
U 3apacTaHus, a Takke Ha KaMEeHUCTHIX TPyHTax € [oA-
CTWJIAOMMMM HX IeckaMy. EAUMHMYHO BCcTpedaeTcs B
OTKPHITHIX palioHax o3epa Ha riyOuHax fo 17 m. OTu
PayuKy CIIOCOOHBI IPOHUKATh B BOJOEMBI C COJIEHOCTBIO
J10 5 %o, HO A1A GOPMHUPOBAHMUA YCTOMUYMBLIX MOIYJIA-
[ OHa He JOJDKHA IpeBbmaTh 2 %o (bepesnna u np.,
2001). BcesaaHsl ¢ npeobJiafjaHrieM B paljioHe JeTPUTa,
B3pocJjible ocobu — akTuBHBle xuIIHUKK (Berezina,
2007; Berezina and Maximov, 2016).

Micruropus possolskii obuTaer Kak B 3apoOCJIsaX
Makpo(dUTOB Tak U Ha OTKPBHITON IeCYaHOU JIMTOpasiu
o3epa. OcBou1 necyaHble GMOTOIHI [IEeHTPAJIbHON 9acTu
6yxtel [lerpokpenocts (ryy6uHsl o 7 M). Bener mnpe-
HMMYyIIeCTBEHHO POIOIINE 00pa3 ’KU3HU, B3POCJIBIX 0CO-
6ell MOXHO YBHAETh Ha MeJIKOBOJbe IIJIaBaIOIUMU
HaJ MOBEpPXHOCTbI0 IpyHTa. OBpuUdar, npeanoyuTaer
XOpOIlIO IIporpeBaeMble OMOTOIBI U BOABI C HU3KOH
MHHepa/m3anueil. B HaTuBHOM apeasie BcTpedaeTcs A0
rJIyOnHB! 5 M. 3UMOI IIEpeHOCUT MajieHre HachleHus
kucyaoposioM Ao 40 % (Bexman, 1962).

Pontogammarus robustoides xyBeT Ha pa3JINYHbBIX
rpyHTaX, 4acTO BCTpedyaeTcs Cpely 3apocjeil Makpo-
(uTOB, XOpOIIO MEpeHOCHUT yCJIOBHUA CyIIeCTBOBaHUA
B crosuux Bojoemax (BypkoBckuil u CynHuk, 2018).
ObuTaet Ha riybuHax o 3 M npu cojeHocTu 0,2-5 %o.
BcespeH, B3pociible ocobu — HanuboJiee akTUBHbIE XUIII-
Huku (Berezina and Maximov, 2016).

Chelicorophium curvispinum oTHOCUTCA K (HJIb-
TpaTtopaM-ce¥iMeHTaTopaM, HO crocobeH noTpebJiaTh
TaKxke JAeTPUT KU oOpacTaHusA, BKJII0OYasd HUTYATbHIe
Bojiopocyii. ObuTtaeT Ha raybuHax o 3 M IpHU coJjie-
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HocTU He Bbiie 5 %o (Berezina and Maximov, 2016).
ObGJsiagaeT BO3MOXHOCTBIO afjanTali K MOHMKEeHHBIM
KoHIeHTpanuaM coseii (Harris and Bayliss, 1990).
C. curvispinum CTPOUT WJINUCTbIE JOMHUKU Ha TBEpPAOM
cyOcTpaTe, NMO3TOMY 4YacTO BCTpedaeTcsa Ha CTebJIAX
MakpodUTOB U Ha 3aTOIJIEHHBIX IIpeaMeTax. fBjAAch
BUAOM 3AU(PHUKATOPOM, IpU OOJIBIINX CKOIJIEHUAX 3TU
Pauky CIIOCOOHBI BJIMATh Ha COCTAaB OEHTOCHBIX COOO-
mecTB, MeHAA peabed AHA M3-3a CTPOUTEJIBCTBA CETU
TpyOoUeKk u3 Wja U JeTpuTa Ha TBepAblx cybcTparax
(MansaBuH u gp., 2008).

Gammarus lacustris 3BpUTQJIMHHBIN, XOJIOAO-
cTOMKUIN BuA. MoxeT [epeHOCUTb HU3KHe TeMIlepa-
Typhl, BOCIPUMMYMB K Temneparypam Bbiie 20 °C
(BypxoBckuii u Cynuuk, 2018). Bcesnen, ¢ npeobia-
JaHueM B palMoOHe JeTpuTa. B3pocible ocobu xul-
Huku (Berezina, 2007; Salonen et al., 2019). Panee G.
lacustris 6bL1 IIPOKO PAaCTPOCTPAHEH B JINTOPAJIM 03€Pa
(KyspmeHko, 1964; CranbmakoBa, 1968). [Tociie Bxox-
JEeHUs B cocTaB coo0IiecTB 3000eHTOCa 03epa Oatikaib-
ckoro 3Hjaemuka Gmelinoides fasciatus 6bLI0 OTMEYEHO
3HaYMTeJIbHOE CHIDKEeHHEe YHCJIEHHOCTH abOpUTreHHOro
G. lacustris (Panov and Berezina, 2002; Kypamios u Jip.,
2006). B HacTos1Iee BpeMs 3TOT GOKOILIIaB OTMeUYaeTcs
TOJIBKO B e[MHUYHBIX 5K3eMIIApaXx Ha KaMeHHCTOH U
BaJIYHHOU cJ1abonpuboviHON JUTOpaId B CEeBEPHOM
IIXepHOM palioHe o3epa U Ha 0. Basaam (3yes u 3yesa,
2013; Adynaxosa u fp., 2023). B namux c6opax 2019-
2023 rr. Gammarus lacustris He GbLJT OOHAPYXeEH.

B 1esoM MOXHO OTMETHUTb, YTO TaKCOHO-
MHYecKuil coctaB U OoratcTtBo (ayHe ambunon
Jlajmoxckoro osepa CONOCTaBUMO C APYTMMH 00Jib-
muMu o3epamu CeBepo-3anafgHoro perroHa Poccum.
B OnexckoM o3epe B npodyHOanyd BceTpedawTcsa 3
BHUA PeJTUKTOBBIX amdumon: M. affinis, P. quadrispinosa
u Gammaracanthus lacustris; B qutopaiu — 2 BUAa —
rojapkTuieckuii Gammarus lacustris n GaliKaJIbCKUI
BcesieHel| G. fasciatus (PabunkuH u Ioaskosa, 2008).
B TIlIckoBcko-UymckoM o3epe oObuHBL 3 BHUpa — P.
quadrispinosa, Gammarus lacustris u G. fasciatus (Timm
et al., 2001).

3.2. YpoBeHb KOAMYECTBEHHOro pa3BuTua
am@dunoA B OTKPLITLIX paHoOHaX o3epa

Jlamoxckoe 03epo — KpPYIHEIH BOI0EM, B KOTOPOM
rnyOuHa SBJIAETCA MOIIHBIM HHTETrpajibHBIM (hakTo-
POM, ompeJieJIII0MKM XapakTep 6MOTOIOB U CTPYKTYDPY
JIOHHBIX OuoIeH030B. [Ipy 3TOM HemocpeACTBeHHOe
BJINSTHME Ha OpPraHU3MBl OKa3blBAIOT TaKUe 3KOJIOTU-
yeckue (HaKTOphl, CBA3AHHBEIE ¢ TJIyOWHOMN, KaK T'MApO-
JIOTUYeCKUH U TeMIEepaTypHBIN peXHMBbI, XapaKTepu-
CTUKU TPYHTa, CeAUMEHTAIVs B3BEIIeHHHIX BellecTB
U3 BOJIHOM Tomu. PasHooOpa3uie NpupOgHbIX YCI0BULL
00yCJIOBJIMBAaeT HEOAHOPOJHOCTh B KOJINYECTBEHHOM
pasBUTHU U paclpefiejleHNN 3000eHToca B o3epe. B
OTKPHITEIX palioHax o3epa OCHOBY ¢ayHsl Makpobecmo-
3BOHOYHBIX COCTABJIAIOT NPeJCTABUTENIN YETHIPEX TaK-
COHOMUYECKUX TpYIII OJIUTOXETH, XUPOHOMUJIHI,
amdunonsl ¥ ABYCTBOpYaThle MOJUTIOCKU. OcTasnbHBIE
rpynmsl 6ecri03BOHOYHBIX OTMeYalTCs eUHUYHO U UX
KOJINYeCTBEHHOe pa3BUTHe He3HauuTesibHO. Hanbosiee
MPOAYKTUBHOI 30HOU ABJIAETCS IepexXOHBbIN palioH
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o3epa (ryyounsl 18-50 M), rie B Macce pa3BUBAIOTCA
pesiukToBbie amunoabl (mpexnae Bcero M. dffinis). C
yBeJIMueHNeM TIJIyOMHBI CHIXKaeTCsA BHUOBOE Pa3HOO-
Opasue, ynpolaeTcsa CTPyKTypa JOHHBIX OHOLIEHO30B,
B HUX COCTaBe cokpamaeTrcsA fojiA ambunon U yBesu-
quBaeTca AoJiA oguroxer (CoBpeMeHHOe COCTOSHUE...,
2021).

B 2019-2023 r1r. B OTKpHITHIX palioHaxX oO3epa
ambunonsl ObUIM  IpeACTaBJIeHBl  PeJIMKTOBBIMU
pakoo6pa3HeiMu  Monoporeia  affinis,  Pallaseopsis
quadrispinosa, a Takxe OalKaJbCKUMU BCeJIeHL[AMU
Gmelinoides fasciatus n Micruropus possolskii. TlepBbIit
Ux HUx Ob1 Oosiee MaccoBHIM. YacToTa BCTpedaemo-
cTU B mpobax B I[eJIoM I10 o3epy BumoB M. affinis, P.
quadrispinosa, G. fasciatus u M. possolskii coctaBuia 60,
19, 8 1 6% COOTBETCTBEHHO.

PacrpefesieHne 1o 4KCJIEHHOCTHM U Ouomacce
BUA0B aM(uNoa Ha pasJMYHBIX IJIyOMHAaxX U B pa3HBIX
palioHax o3epa ObUIO HepaBHOMepHBIM. Ha 3Haum-
TeJIbHBIX IUTOMAAsaX Npo@yHAABHON 30HBI, KOTOpas
xXapakTepusyeTcs B I[eJIOM MHHHUMAaJbHBIM aHTPOIO-
reHHBIM BO3JeliCTBHeM M HU3KUMU IPUAOHHBIMU TeM-
nepatypamu, u3 amdumnof mpeobiamaetr M. affinis.
BokomtaB M. affinis peructpupoBajcs Ha IJIyOUHaX
or 6 o 230 M, rIe ero KoJiM4eCTBeHHBIE IOKa3a-
TeJM WU3MEHANNCh B HIMPOKUX Ipedeslax — YHCJIeH-
HocTh oT 20 o 10000 3k3./M?, 6uomacca — ot 0,01 1o
21,26 r/m? (Tabsawmma 2). B ceBepHBIX palioHaxX OTKPHI-
TOI aKBaTOpPUU O3epa Ha WJIMCTHIX IPyHTax Ha IJIyOHnHax
6oJiee 70 M IOTHOCTH momyasauu (20-1060 3k3./M2)
u 6uomacca (0,02-2,14 r/m?) M. affinis HeBbIicOKU. Ha
JIOJII0 3TOr0 pakoobpa3Horo mnpuxoguyiock 10-29%
ob111eil yrcIeHHOCTU U 7—24% 6roMacchl Makpo30006eH-
Toca. B patioHe o3epHoro ycryna (riayoussl 50-70 M)
Ha CephlX Wiax C pPyAHBIMU KOpPKaMH{ CYyIleCTBEHHYIO
posb B OGeHTodayHe urpaju am@UIOAbl, COCTaBJIAI-
mue B cpeqHeM 65% uncaeHHOCTH U 62% GromMacchl
(Puc. 2). U3 ampunon o6eryabl M. affinis. Hanbopime
KOJINYeCTBEHHBIE MMoKa3aTesu M. affinis peructpupo-
BaJIMCh B MlepeXOQHOM palioHe Ha riybuHax 18-50 m.
MakcumaspHas 6uomacca M. affinis npy 4KUC/IEHHOCTH
7100 2Kk3./mM? oTMeyajiach B I0)KHOM YacTU O3epa Ha
riyouHe 29 M.

Pavyok P. quadirispinosa 0OBIYHO BCTpeYasicA Ha
riayOnHax oT 5 70 54 M BAOJIb 3allaJHOTO ¥ BOCTOYHOI'O
Oeperos, B I[eHTPaJIbHON M I0XHOI yacTAx o3epa. P.
quadirispinosa oTMevaJsics 3HaYUTeJIbHO pexe M. affinis,
HO ero BkJj1aJ B OroMaccy ObIBaeT JOBOJIBHO BBHICOK. Tak,
B 2019 1. oH OBLJ BriepBble OTMeUeH Ha riiyouHe 114 m
B CEeBepO-BOCTOYHOM 4YacTH o3epa, e ero buomacca
nocturayia 1,84 r/m? mpu umciaeHHOCTH 20 3K3./M2
Bricokas KOHIleHTpanuA pauykoB Habuofasach Ha ITy-
6uHax 11-17 M BIOOJIb OTKPHITHIX Oeperos o3epa.

G. fasciatus BcTpedasicsi y 3amagHoro Oepera,
B IleHTpaJlbHOM uacTu OyxThl IleTpokpemnocTs u B
BosixoBckoii rybe Ha riybuHax 6-11 M, rage ero umc-
JIeHHOCTh m3MeHssach oT 20 go 1660 3k3./m?, 6uo-
macca — ot 0,03 1o 4,64 r/m2.

M. possolskii ObL1 OOHApyXeH TOJIBKO B OyxTe
[TeTpokpenocTs. B 1leHTpabHyI0 4acTh 3aj1Ba OH MIPO-
HUK U3 pUOpexHbIx O1oTomnos o3epa B 2017 r., a yxe B
2019 r. HabJIaJI0Ch YBeJINYeHNe YUCJIeHHOCTH 3TOT0
6okoriaBa. B uccieqyemelil mepuo ero KOJIn4ecTBeH-



bapbawosa M.A., TpugpoHosa M.C. / Limnology and Freshwater Biology 2025 (2): 238-258

Ta6smmna 2. [MokasaTenu yucjaeHHOCTU (3K3./M?) u Guomacch (r/m?) amduIoa U mpejesisl X u3MeHeHUsA (min-max) B
OTKPHITHIX palioHax o3epa Ha riiy6uHax oT 6 0 230 M B 2019-2023 1T

Bupg YucIeHHOCTh buomMmacca
Lt n X SE min | max X SE min | max
Monoporeia affinis
BriaguHbl 3 40 0 40 40 0,08 | 0,08 | 0,02 | 0,21
I'J1yGOKOBOAHBI 10 298 136 20 1280 0,47 0,18 | 0,04 1,64
CKJIOHOBBII 9 222 115 20 1060 0,54 | 0,25 | 0,02 | 2,14
O3zepHoOro ycryna 13 474 182 40 2380 1,38 0,42 | 0,07 4,84
[TepexoqHBII 41 985 362 20 10000 | 2,60 | 0,90 | 0,01 | 21,26
MeKOBOAHBIHA * 30 203 46 20 880 0,42 | 0,11 | 0,01 | 2,04
3B 6 500 160 80 880 1,17 | 0,40 | 0,05 | 2,04
BIT 4 25 6 20 40 0,09 | 0,04 | 0,02 | 0,18
Bl 6 27 5 20 40 0,06 | 0,02 | 0,01 | 0,12
Ccr 4 25 6 20 40 0,05 | 0,02 | 0,03 | 0,08
BB 10 272 43 60 480 0,46 | 0,08 | 0,14 | 0,90
Pallaseopsis quadrispinosa
I';1y60KOBOTHBIH 1 20 1,84
OsepHoro ycryna 2 20 20 0,03 | 0,07
[TepexoqHBI 15 39 6 20 100 0,29 0,07 | 0,01 0,86
MeJIKOBOAHBIIT* 15 55 10 20 120 0,45 | 0,12 | 0,04 1,32
3b 5 52 21 20 120 0,39 | 0,26 | 0,08 | 1,32
BIT 1 40 0,56
Bl 1 60 0,60
BB 8 58 17 20 120 0,46 | 0,19 | 0,04 | 1,24
Gmelinoides fasciatus
MeJIKOBOAHBII* 14 567 152 20 1660 0,83 | 0,33 | 0,03 | 4,64
3b 1 40 0,04
BI1 11 713 168 20 1660 1,04 | 0,40 | 0,04 | 4,64
Bl 2 20 40 0,03 | 0,06
Micruropus possolskii
MeJsikoBoAHbIH *(BIT) 11 1009 | 360 40 3600 2,60 | 0,62 | 0,46 | 6,40

IIpumeuanue:

N — KOJINYECTBO MPp06, B KOTOPBIX BCTpeueH BUM; X — cpenuee; SE — craHmapTHas omwubKa; min — MUHUMAaJIbHOE 3HAYEHME;

max — MakKCuMaJIbHO€ 3Ha4Y€HUE.

* — y4YaCTKM MeJIKOBOJIHOT0 parioHa: 3B — 3anaiHbiii 6eper, BIT — 6yxTa [TeTpokpenocts, BI' — BosixoBckas ryba, CI' — CBupckas

ry6a, BB — BocTouHsI1 Geper.

HBbIe ITOKa3aTeJi JOBOJIbHO BhICOKM (o 6,40 r/M2). B
HacToslee BpeMs 6afikaybckuil BcesieHen M. possolskii
CTAaHOBUTCA OJHUM U3 AOMUHUPYIOIINX BUJIOB B JOH-
HBIX OMOLIeHO3aX 3aJIMBa.

B 10xHO11 yacTu BoJIXOBCKOM I'yOBI B IPUYCThEBBIX
yuyacTkax pek BosxoB u Cack amM@uIOAbB! OTCYTCTBO-
Bayii. B 1jeHTpe 3TOro 3aamBa U OJIMXE K OTKPHITOMY
03epy OHM MaJIOYMCJIeHHBl U OBUIM IIpeJiCTaBJIEHBIMU
Tpems Bugamu (M. affinis, P. quadrispinosa, G. fasciatus),
KOJIMYeCTBEHHOE pa3BUTHE KOTOPBIX HeBeJnKo. B
CBupckoil rybe egUHAYHO OTMedasack Monoporeia

affinis.

3.3. PacnpocrpaHeHue UHBAa3UBHbIX
amunoA B AMTOPanH o3epa M ux
KOAMUYECTBEHHbIE XapaKTepUCTUKH

J7iA  KOJIMYeCTBEHHBIX IIOKas3aTesJlell Makpo-
3000eHTOCAa B PpA3JMYHBIX palioHaxX JMTOPaJIbHOMN

30HBI O3epa XapakTepHa OoJibIlasg N3MEHYHUBOCTD.
AHTpONOTeHHOE BJIUSTHUE YacTO ObIBAeT pemamIuM
(akTOpOM IS CYKIIECCHUI JOHHBIX COOOITECTB, a KoJie-
6aHusa 6roMacChl M YKCJIEHHOCTH 3000€HTOCa CBA3aHbBI
C BBICOKUM pa3HOo0Opa3ueM MeCTOOOUTaHUN 1 HEOQHO-
POZIHOCTBIO pacrpefesieHrs] JOHHBIX 0eCITO3BOHOYHBIX
(JImropasipHas 30Ha..., 2011).

PacnpefiesieHie WHBa3WBHBIX aMUIOM Tpen-
cTasjieHO 1o MarepuasiaM 2019 r., KOTOpble YaCTUYHO
ony6nkoBaubl (Barbashova et al., 2024). Kak moka-
3aJI1 HaIllk MccJieJoBaHUs Ha MHOTHX OMOTONAax JIUTO-
pajsibHOU 30HHI mpeobJyafaiu amMPUIOAbl. DTU pako-
o6pa3Hble Hanbosiee OOUJIBHBI W MHOTOYHCJIEHHH B
[lyyseM 3ayiiBe W Ha 3amagHOM IOOepexbe, TAe Ha
JoJ1i0 ampuIioq B cpegHeM Npuxoauyioch 74-82% uuc-
JeHHocTU u 77-80% 6romacchl Bcero 6eHroca (Puc. 3).

B 3apociax makpoduToB Ha rjiyOuHax [0 1 M
oburaetr OOJIBIIMHCTBO BHUOB BceJjieHIeB. HawmboJiee
MIUPOKO TpefcTaBiieH Gmelinoides fasciatus (BcTpeua-
emocTh (f)-94%). Huskuil ypoBeHb KOJIMTYECTBEHHOTO
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BOCTOYHBIN Geper).

pasButua G. fasciatus perucTpuUpoBajICsi B CEBEPHON
YacTM 03epa, a TakXke B 3ajiuBe YKCYHJIAXTU B BOC-
TOYHOU YacTU O3epa. B BepmInHax 3aJIUBOB IIXEPHOT'O
palioHa W Ha JAPYrUX MEJIKOBOAHBIX, 3aI[UIeHHBIX
OT BOJIHEHUS Y4YaCTKaX YacTO BCTPEYAIOTCSA WJIMICTHIE
OTJIOXKEHUS, COAEepXKallyie HepasJIOXUBIIUECA PACTHU-
TeJibHBIe ocTaTKu. Ha Takux 6uoronax G. fasciatus vwiu
orcyTcTBOBaN (FKKMMBApCKUE 3aJIUB), WJIU €0 JIOJIA
obuta MuHuMmasibHa (0,7-1,5% ot o6Ijeli 6roMacchr).
B CBupckoii ry6e Ha OTKPBITON IeCYaHOH JIMTOpay,
KOTOpas MOJIBEpXXeHa BO3[ENCTBUI0 BOJIHOBOHM IqUHA-
Muky, 6uomacca 6oxoruiasa (0,01-0,22 r/m?) Takxe
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ObuTa Masia. B aToMm 3asmBe coBMecTHO ¢ G. fasciatus 6511
oOHapyXeH eJVHUYHBII 5K3eMILIAP PeJIMKTOBBIX aMbu-
moa M. affinis (48 sk3./m% 0,10 r/m?2). MakcumaibHOe
ckoruieHue G. fasciatus (23220 3k3./m?) HaGomaMu B
oyxte IleTpokpenocts B paiioHe 1. KoboHa, a Makcu-
MasbHyI0 6romaccy (31,32 r/m?) — Ha 3amagHoOM nobe-
pexsne B TarnmosioBckom 3aiuBe (Tabsuma 3).
KosmmuecTBeHHOe pasButue Micruropus possolskii
TaKXe 3HAUUTEJIbHO, HO OH ObLI MeHee paclpoCTpaHeH
B juTOopasiu o3epa. Berpeuancsa (f-29%) ot yuactka
B IIXepax B 3aJiuBe Hampotus 0. KolieoHcapu, BIOJIb
3amagHOro mobepexbs U OO y4yacTKa B palioHe MOC.

B. %

113

3b

BIT

BI

Cr

[ [ [ |
25% 50% 75% 100%

BB

0%

O Gmelinoides fasciatus B Micruropus possolski
B Monoporeia dffinis B Chelicorophium curvispinm

O Pontogammaris robustoides

Puc.3. — Buomacca (B, r/m?) Makpo3006eHTOCa U ero OCHOBHBIX I'PYIII; COOTHoIIeHue 6romacce (B, %) pa3HbIX BUIOB ambu-
0[] B Pa3/IM4HBIX palioHaX JINTOPAJIbHOM 30HH 03epa B 2019 r. Ha riybunax ot 0,2 mo 1,00 m (IIP — mrxepHsiii pation; 13 —
Olyunii 3anuB; 3B — 3anaansiii 6eper; BII — 6yxra IleTrpokpenocts; BI' — BosxoBckas ry6a; CI' — CBupckas ry6a; Bb — BocTouHbIi

Geper).
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Ta6smna 3. [MokaszaTenu uncyieHHoCTH (9K3./M2) u 6uomaccs (r/m?) amdunos v mpeAessl X U3MeHeHUs (min-max) Ha
PAa3JIMYHBIX yYacTKax JINTOPAJIbHOM 30HHI 03epa B 3apociisix MakpoduToB Ha riyouHax oT 0,2 no 1 M B 2019 1.

Bun YucjieHHOCTh Bbuomacca
Lt n X SE min max X SE min max
Monoporeia affinis
CBupckas ryba 1 48* 0,10*
Gmelinoides fasciatus
CeBepHble IIXephI 11 1249 803 32 8344 2,84 1,88 0,04 19,54
Tyuwnii 3a1uB 2 4780 [ 9100 16,16 | 26,04
3amaHsIl Geper 4 7336 | 3022 | 1528 | 12976 | 18,91 | 6,67 | 3,79 | 31,32*
Byxta IleTpokpenocTts 5 6297 | 4823 | 320 | 23220* | 9,00 | 4,31 | 0,70 20,36
BosxoBckas ry6a 6 898 499 60 2960 1,30 | 0,84 | 0,21 5,08
CBupckas ryba 2 40 23 24 56 0,11 0,14 | 0,01* 0,22
BocTouHsIi1 Geper 3 3107 | 1980 8* 5456 5,89 | 3,80 | 0,03 10,60
Micruropus possolskii
CeBepHbIe IIXephl 1 48 0,21*
lyuwnii 3anus 2 280 1520 1,01 4,55
3amaaHei Geper 4 950 845 40* 3136* 3,71 | 2,56 | 0,54 10,17
Byxta [leTpokperocts 3 1320 | 1081 60 3020 7,91 | 6,50 | 1,26 | 18,39*
Pontogammarus robustoides
BosixoBckas ry6a 4 1887 | 1242 80* 4880* 9,16 4,66 | 0,68* | 19,58*
Chelicorophium curvispinum
BosxoBckas ry6a 4 3598 | 3051 | 20* | 11293* | 4,00 | 3,35 | 0,02* | 12,43*

IIpumeuanmue:

n — KOJIM4YeCTBO l'IpO6, B KOTOPBIX BCTPEYEH BUM; X - cpeaqHee; SE - CTaHAapTHasA OH.II/IGKa; min — MUHUMAaJIbHOE 3Ha4vYeHue,;

max — MaKCUMaJIbHOe 3HayeHue.
* — mo maTtepuasiaMm craTteu (Barbashova et al., 2024).

Hazusa B Oyxre Ilerpokpenocts. Haubosbmiass 6uo-
Macca (go 18,39 r/m?) otmedeHa y noc. uM. Mopo3oBa.
3aech gosist M. possolskii mocturana 71% 4ucIeHHOCTH
amdunon u 84% ux 6momaccel. Haubosbiiee ckorie-
Hue (3136 sk3./M?) Habmogamm B OyxTe Jlanekas.

[Tocne nosByeHusa 3Toro 6okomasa B Illyubem
sasmBe B 2003 I., OH CTaJl aKTUBHO paccejiATbCA B
I0)KHOM HallpaBjIeHUM BJOJIb 3alaJHOro nobepexbs U
B 2014 r. 61 BcTpeueH B 6yxTe Jlanekas, a B 2017 r.
— B paiioHe Mbica OCHHOBeI] U B I[eHTpaJIbHOH 4acTu
oyxtel Ilerpokpenocts. B 2019 r. M. possolskii GbLT
3aperucTpupoBaH B paiioHe moc. Hasusa (Barbashova
et al.,, 2024). B aBrycre 2022 r. 6bUIM MPOAOJIKEHBI
paboTHI IO U3yYeHUI0 MHBA3WOHHOIO IIpoliecca B JIUTO-
pasbHOI 30He 03epa Ha yyacTKaX CeBepPHOM U I0XHOM
I'PaHUI] U3BECTHOT0 pacnpocTtpaHenusa M. possolskii 1 B
30He 00MTaHNA OHTO-KACIUMCKUX BUAOB Yy>K€POJHBIX
ambunon.

B 2022 r. B ceBepHO1 yacTtu o3epa B 6yxte TepBy
JovuHUpoBas ambunonsl (18,79 r/m? 93% 6uo-
Macchl Bcero 6eHroca). [To cpaBHenuro ¢ 2019 r. yBenu-
ymsack oJiA M. possolskii c 1 o 11 %, 6Guomacca KoTo-
poro nocrurana 2,15 r/m2 B SIKKUMBapcKoM 3ajiviBe Ha
WJIMCTOM I'pyHTe U3 aM@unop O6b11 0OHapyXeH TOJIBKO
G. fasciatus. Ero xojiiuecTBeHHBle XapaKTepHCTUKU
HM3KY, Npejesbl U3MeHeHUsA OHOMacChl COCTaBJIAIA
0,74-0,83 r/m2

B 1oxHOM paiioHe o3epa ObLIM BHISBJICHBI HOBBIE
MecToobuTanua M. possolski, oH OGbT OOHapyXeH B
o6yxte IleTpokpenocts B paiioHe pAep. Kobona. Ero
YHCJIEHHOCTh paBHssach 1420 ak3./m?%, a 6uomacca —
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4,82 /M2, uto cocTtapiisaio 10% YncieHHOCTH aMUIIO[]
1 49% ux 6uomaccel. B 2022 r. M. possolskii 3acenu
OCTaBIIYIOCA YacTh OYXTHI [leTpoKpenocTs U NMPOHUK B
BosxoBckyio ry0y, rae oH ObLI HaiijleH Ha AByX CTaH-
muax. B 2 kv 3anagHee yctbA p. BoixoB M. possolskii
(760 3k3./M% 1,21 r/mM?) BcTpeyasicsi COBMECTHO ¢ G.
fasciatus u c P. robustoides. TIpy 3TOM TUIUYHBIN [JIS
JaHHoro Mecrtoobutanus C. curvispinum OTCyTCTBO-
BaJI, a KoJnuecTBeHHoe pasputue P. robustoides 6bL10
He BbicokuM (380 3k3./M2% 1,91 r/m?). B paiioHe moc.
3aocTpoBbe amdumoabl ObUIN IpefCTaBjeHH 2 HHBa-
3UBHBIMU BuAaMu: G. fasciatus u M. possolskii. Ux
YHCJIEHHOCTh cocTaByAiaa 2480 sk3./m?, a 6momacca
—-1,57 r/m2 Ha oo M. possolskii npuxoanncsa 1% yuc-
JeHHocTu amunon u 1% ux 6uomaccel. OGHapyKeHbI
eIVHIYHBIE 5K3eMIULApE M. possolskii, 4TO roBOpPUT O
HeJlaBHEM ero IPOHUKHOBEHUU B 3Ty 4YacTh 3aJIMBa.
KauectBeHHsle cOopel 2024 r. B Oyxre Illypsarckas
(60°2023.7313” c.m1., 32°35’59.9350” B.1.) mOKasaju
JlaJibHelilllee pacIpocTpaHEeHNWH 3TOrO BHJA B I0XKHOM
yactu Jlagoxckoro ozepa (Puc. 4).

3a nepuopn uccienosanusa 2006-2019 rr. nos-
TO-Kacruiickue Bunpl Pontogammarus robustoides u
Chelicorophium curvispinum perucTpupoBajid TOJIBKO B
BosixoBckoii rybe. B pasubie rogel (2014 r., 2019 r.)
BCTpeuaeMocTb o06oux BHIOB cocTaBia 11-13%.
[Tocne BxOXIeHHs 3TUX aMUIIOA B COCTaB COO0O-
IIecTB MaKpo30o0eHToca Habsroaics pocT UX KOJIU-
YeCTBEHHBIX IIOKas3aresieil. MakcumaspHas Guomacca
P. robustoides (82,56 r/M2?) OpUta 3aUKCUPOBAHHA
B 2014 r. (Barbashova et al., 2021). B 2019 r. mioT-
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HocTh momyJisanuu (go 4880 3k3./M2) u Guomacca (Ho
19,58 r/m?) P. robustoides OblI JOBOJIBHO BBICOKH.
Hawubospmryto 6momaccy P. robustoides pukcupoBanu y
BeIxoAa us3 p. Bonxos B Jlagory, a C. curvispinum — B
yeTeIpeX KM JieBee yCThbA p. Bosxos. CpaBHeHue cpef-
HUX BeJINUMH o6uus P. robustoides 3a 2014 r. 1 2019 .
[oKa3ajio AOCTOBEpHOe yMeHbllleHUe ero O1oMacchl B
>6 pa3 (Barbashova et al., 2024). B 2022 r. 6uomacca
P. robustoides He mpeBbimaina 13,75 r/m2 B Hacros-
Ilee BpeMs 30Ha obutaHus P. robustoides orpaHuuyeHa
HeCKOJIbKUMHU KWJIOMeTpaMM OT ycTbA Pp. BojxoB Ao
yCTbA p. CACh.

KosmmuecTBeHHBIe XapaKTepUCTUKU JPYTOro MOH-
To-Kacnuiickoro Buja C. curvispinum B 2019 r. no cpas-
HeHuio ¢ 2014 r. He nuamenmauch (12,21-12,43 r/m?).
B 2022 r. 6uomacca 3Toro payka B IPUYCTHEBOM
yuactke p. Csace cHusmiack 1o 0,11 r/m2 o 2019 r.
C. curvispinum uMen cxoxee c¢ P. robustoides pacrpo-
cTpaHeHUe Ha Jjutopaau osepa. OgHako B 2019 r.
eTMHUYHBIN 3K3eMIUTAp 3Toro 6okorsiasa (20 3k3./M?;
0,02 r/m?2) 6b1T1 06HapyXeH B BOCTOYHOM YacTH 3aJuBa
y mep. 3aoctpoBbe. B 2024 r. B kauecTBeHHBIX cOOpax
OH ObLI HalifleH ceBepHee B palioHe Aep. Kupukoso.
BerpeueHsl pa3HoBo3pacTHBle ocobu C. curvispinum,
YTO FOBOPUT O HATypaJMU3alyu MNOMNyJIALIUN B JaHHOM
6uoToIle 1 O pacHIpeHNH 30HBI ero 00MTaHuA B Ipejie-
Jax BoyxoBcKoIi I'yOHL.

4. 3aknioueHue

B 2019-2023 rr. B JlagoxckoMm o3epe obHapy-
XeHo 6 BHIOB pakooOpasHHIX oTpsna Amphipoda.
JBa Buma u3 HuX, Monoporeia affinis u Pallaseopsis
quadrispinosa  OTHOCATCSI K  PEJMKTOBHIM  PpaKo-
obpasubiM. OctasibHble Bufpl, Gmelinoides fasciatus,
Micruropus possolskii, Pontogammarus robustoides u
Chelicorophium curvispinum, oTHOCATCS K BHUIaM-Bce-
aennaMm. O6urtatenu npodyHmanu Gammaracanthus
lacustris v muTopanu Gammarus lacustris B o3epe peKu
Y B Hamux cOopax B MCCJeqyeMblll lepuoJ He BCTpe-
yanuch. [lonmyAuum pasjvyHBIX BHAOB B O3epe INpo-
CTPaHCTBEHHO pa3/iejieHbl: peJINKTOBble paKkooOpa3Hble
BCTpevalTcA NMpeuMyIl[eCTBEHHO B HIDKHEN CyOJIuTO-
payi U npodyHAaaIy, a BUABI-BCEJIEHIIB B JIMTOPAJib-
HO 30He o3epa. BuioBoii coctaB amMmbunof ¢ cepeAruHbI
XX Beka He IIpeTepliesl CyI[eCTBEHHBIX M3MeHEHUN B
OTKPHITHIX palioHaxX o3epa U o0OraTujcA B JINTOpPaJlb-
HOI 30He 3a CUeT MHBa3uU U pa3Butua amdumnoy Gaii-
KaJIbCKOI'0 ¥ IOHTO-KAaCIUICKOro MPOUCXOXeHUA.

B OTKpHITHIX palioHax o3epa IOKa3aTesau KOJIU-
YeCTBEHHOI'0 pa3BUTHUS PEJIMKTOBBIX aM(UIO HU3KU B
CeBepHBIX I'NTyDOKOBOJHBIX y4acTKax o3epa M Ha Iops-
JIOK BbIIlIe B I0KHBIX. CaMBIM MacCOBBIM U IIKPOKOpac-
IIPOCTPaHeHHBIM BUIOM Cpey PeJIMKTOBHIX ambunon
saBJigeTcss Monoporeia affinis. OH JocTUrasa CBOero Hau-
6oJsibmero pasputus (o 21,26 r/M?) B I0)KHOH YacTH
nepexofgHoro patioHa (riay6unst 18-50 M). Beicokas
KOHIIeHTpalus pavykoB P. quadirispinosa Habioaaach
Ha riryouHax 11-17 M BOOJIb OTKPBITHIX 6eperos o3epa.

B nuTopasibHON 30He 03epa WHBA3WBHBIE BB
ambuno[ BecbMa 3HAUYUMBl B JOHHBIX OHOIIEHO3aX,
rae OHM JOMUHHpOBaJIM IOo Oromacce. Baiikayibckuil
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p. YKcyHiioku

p. Tynematioku

p. Buonuya

2003, Ilyunit 3amuB p- Tynokca

2007, yctbe p. Byokca

2024, Ilypsirckas Byxra
2022, 3aocTpoBbe

2017, mpic OcuHoBely,

2017, Byxra ITeTrpokpenocTs .

p. Bonxoe
2019, Hazus

Puc.4. - lunamuka pacceyieHuss Micruropus possolskii B
Jlagoxckom o3epe.

BceJsieHel] G. fasciatus mpeo6yajjaeT Ha MHOTUX JIUTO-
pajibHBIX OMOTOIAaX, BBICOKMII YPOBEHb €ro pa3BUTHUA
MPUYpPOYEH K 3apocyiaM Makpodurtos (o 31,32 r/m32).
3oHa obuUTaHUsA NOHTO-KAaCUNCKUX BUAOB ampurmof P.
robustoides u C. curvispinum mo-npexHeMy OrpaHUYeHA
rpanunamMu BosixoBckoii ryosl. Ux manbpHelniemMy pac-
CeJIeHU10, BePOATHO, IIpenATCTByeT HU3KasA MUHepaiu-
3aiud BoJ B o3epe. OHAKO B IIpefiesiax 5TOro 3ajuBa
paciupuricsa apead C. curvispinum.

Hammu wuccienoBaHua mokaszaiau AajibHelilllee
pacnpocTpaHenne Micruropus possolskii Kak B 10XHOM,
TaKk U B CeBepHOM HallpaBjieHHU. Bun paccenuscsa no
Bcell 6yxTe [leTpokpernocTs u ocTUT BoIx0BCKOI ryOHhI.
Kpome Toro, moATBepxaeHO paclinpeHue apeaja M.
possolskii x ceBepy ot Illyupero 3asmBa B 6yxte TepBy.
Bosnbmme 3HaueHus OGuomacc M. possolskii maGiona-
Juch y 3amagHoro Oepera u B OyxTe IleTpokpenocTb
(mo 18,39 r/m?). BeICOKUE YpOBEHb pa3BUTHA OaliKaJib-
cKoro BceJieHIa Micruropus possolskii fesiaet ero ofHUM
13 JOMUHUPYIOINX BUJOB B JINTOPAJIbHBIX OHOIIEHO-
3axX 03epa, Cepbe3HO BJIMAIINM Ha TpaHchopMallio
BellleCTBA U 3HEpPrum, Ha Tpoduyeckre B3aUMOCBA3M.
B Hacrosmee BpeMsa M. possolskii akTUBHO OcCBauBaeT
npubpexHsie 6uoTomnsl Jlajoxckoro o3epa. B nanpHei-
IeM 3TOT BUJ KOJIOHM3UPYET BCIO JINTOPAJIbHYIO 30HY.
He uckiioueHa BepoOATHOCTb pacceseHuss M. possolskii
BHU3 1o TeueHUo p. HeBsl 1 B HeBckylo ryby, a Takxe
IIpOHHKHOBeHUe B OHeXCKoe 03epo.
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