Limnology and Freshwater Biology 2025 (4): 858-869 DOI:10.31951/2658-3518-2025-A-4-858 SI: “The VIII-th Vereshchagin Baikal Conference”

Short communication

Population ch_aracterls_tlcs of freshyva;lter [ IMNOLOGY
bream Abramis brama in the Novosibirsk FRESHWATER
reservoir (Western Siberia) 60 years after BIOLOGY

introduction -

Interesova E.A.*, Dorogin M.A., Shatalin V.A.

Novosibirsk Branch of Russian Federal Research Institute of Fisheries and Oceanography (“ZapSibNIRO”), Pisareva Str., 1,
Novosibirsk, 630091, Russia

ABSTRACT. Freshwater bream Abramis brama is the most successful alien fish species in the Ob basin.
It was introduced into the Novosibirsk Reservoir immediately after the formation of the reservoir, in
the late 1950s. It quickly became numerous, and since the 1990s it has accounted for up to 90% of
fish catches. Over the 60 years since the introduction of the species, its population characteristics have
changed. The lifespan of fish has increased to 16 years, while their size characteristics have decreased,
especially in older individuals (weight by an average of 19%), which may be due to the increased
number of the alien mollusk Viviparus viviparus, which worsens feeding conditions. The largest bream
recorded in the Novosibirsk Reservoir had a commercial length of 57 cm and a weight of 5540 g.
Compared to the first years, bream began to reach sexual maturity at an older age, but with a similar
standard length and weight of individuals. The onset of spawning is noted at a water temperature of 8
° C and, compared to previous periods, has shifted to an earlier date (the first ten days of May), which
is obviously caused by an increase in the temperature background in the region. Bream fecundity has
significantly decreased, which may be due to the known effect of fish density on their fecundity, and at
present individual absolute fecundity ranges from 76.8 to 385.1 thousand eggs (an average of 187.85
thousand), and relative - from 103 to 269 eggs (an average of 166). Absolute fecundity is closely related
to the body weight of females (r = 0.852). At present, the population characteristics of bream, reflect-
ing the life strategies of fish, are generally close to the parameters of the populations of this species from
the central part of its native range.
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1. Introduction in 1963, and in 1969 it accounted for more than 50%
. . of the catches. From the 1990s up to the present time,
Fre§hwgter bream A'bramls brama 1 the most suc- it provides about 90% of the total fish catch in this res-
cessful alien fish species in the Ob basin (Interesova, ervoir (Kotov and Vizer, 2000; Abramov et al., 2023).
2021), the introduction of Wh}Ch began in the m1d-19th Thus, in just 30 years of the existence of an artificially
century (Iogansen and Petkevich, 1951). Currently, it is formed self-reproducing population, the bream has
distributed throughout Western Siberia and is of signif- reached a high number and taken a leading position in
icant importance in the fishery (Ecology of fish..., 2006; the structure of the fish community, which it maintains
?nteresova et alj’_2023)' Bream began to be }ntro.duced to this day. Such a unique success in the acclimatiza-
into the Novosibirsk Reservoir on the Ob River imme- tion of an alien species requires a comprehensive study.
diately after the formation of this reservoir. In total, The purpose of this work is to analyze the dynamics
frorq 1957 to 1960, 24.1 thousand specimens of this of population characteristics reflecting the life strat-
species aged 3-5 years were released, obtained from egies of fish, such as life expectancy, growth rates
I:ake Ubinskoye, where bream was acclimatized in the and reproduction characteristics of the bream of the
first half of the 20th century (Iogansen et al., 1972). Novosibirsk Reservoir over 60 years of the existence of
The introduction to the reservoir resulted in successful this population.

naturalization, bream appeared in the fishery already
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2. Materials and methods

The material for the analysis of the dynamics of
the age structure, life expectancy, commercial length
and weight, as well as the conditions of reproduction of
bream in the Novosibirsk Reservoir was the long-term
data of the Novosibirsk branch of the State Research
Center of the Federal State Budgetary Scientific
Institution “VNIRO”, obtained during the monitoring
of the state of aquatic biological resources, conducted
by the institute in this reservoir. The material was col-
lected from commercial (trawl) and own control (net,
in the spring) catches. Age was determined by scales.
The total volume of material is more than 9 thousand
specimens.

To analyze the timing of sexual maturation and
the sex and age structure of the spawning stock of
bream in the Novosibirsk Reservoir, data from control
catches in the spring of 2013, 2015 and 2017 at the
Beregovoye (lower zone of the reservoir) were used.
The total volume of material was 362 specimens.

To analyze the dynamics of bream fertility, data
collected in 2010 were used. (32 specimens), 2024 (37
specimens) and literary sources. Individual absolute
(IAF) and Individual relative (IRF) fecundity were esti-
mated according to standard methods (Pravdin, 1966;
Petlina, 1987).

Statistical data processing was performed using
MS Excel 2016.

3. Results and Discussion

Age and growth. In the first years of freshwa-
ter bream acclimatization in the Novosibirsk Reservoir,
the basis of the fishery was individuals aged 4 +-5+,
in research catches, fish aged up to 9+ were noted.
Gradually, the age composition of commercial catches
became more diverse, but even now the fishery is based
on fish of younger age groups (Fig. 1). In the native
range, this is more typical for catches of this species
in rivers, while in lakes and reservoirs the basis of the
fishery is older fish (Shatunovsky et al., 2009; Assila et
al., 2022; Ibanescu and Dediu, 2022).

In the Novosibirsk Reservoir, since the 2000s,
commercial catches have consistently included spec-
imens 13+ and 14+, but they are few in number
(less than 1%), while in research control catches in
the last decade, sixteen-year-old specimens have been
known. Interestingly, researchers who previously stud-
ied bream in the Novosibirsk Reservoir did not record
specimens older than 14+ (Babueva, 1971; Dorogin,
2011). Thus, the lifespan of bream in the Novosibirsk
Reservoir corresponds to the lifespan of this species
from the central part of its native range (Shatunovsky
and Ruban, 2010).

The size characteristics of freshwater bream in
the Novosibirsk Reservoir after the first decade of the
population’s existence significantly decreased (stan-
dard length by an average of 15%, and weight - by
38%), after which, in the 1970-1990s, with minor fluc-
tuations, they were relatively stable. In the 2000s, com-
pared to the 1990s, there was some increase in sizes
in age groups up to 9+ (by 5% standard length and

Proportion of age group, %
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by 17% weight). In the last decade, compared to the
2010s, changes in size indicators have been observed
again: in younger age groups (3+-6+), standard
length increased by an average of 6%, and weight by
10%, while in older age groups (8 +-14+), the trend
is the opposite — standard length and weight decreased,
the former by an average of 4%, and the latter by 19%
(Tables 1, 2).

The largest freshwater bream recorded in the
Novosibirsk Reservoir had a standard length of 57 cm
and a weight of 5540 g (a female caught in the spring of
2015, at the age of 16). Previously, the maximum sizes
recorded were 55 cm with a weight of 5.0 kg (Babueva,
1971). It is known that bream is characterized by high
plasticity of growth rate, which is largely determined
by different food availability of the species in individ-
ual water bodies (Shatunovsky et al., 2009; Mounia et
al., 2022). At the same time, it has been shown that
over time, changes in the size characteristics of bream
individuals of the same age can occur in one reservoir,
provided that there is sufficient food availability, as a
result of highly selective fishing and pollution (Brazhnik
etal., 2008), or at different environmental temperatures
(Kolev, 2021). In the Novosibirsk Reservoir, where sig-
nificant differences in the size characteristics of bream
were noted at different stages of the population’s exis-
tence, at the beginning of the formation of the aquatic
community after the formation of the reservoir, an out-
break of zooplankton and zoobenthos biomass typical
of reservoirs occurred (Yanygina, 2011a; Long-term
dynamics..., 2014). Along with the low abundance of
the species in the first years after acclimatization, this
could contribute to its high food supply and cause high
growth rates. In recent decades, the growth of older
bream has possibly been negatively affected by an alien
mollusk - the river viviparus Viviparus. Introduced into
the reservoir in the early 1990s (Yanygina, 2011b), it
quickly settled and reached high abundance (Yanygina
and Vizer, 2020). It was previously suggested that,
when entering the digestive system of fish, the shells
of large mollusks do not deteriorate for a long time,
occupying a significant part of the internal volume
of the gastrointestinal tract, preventing further active
feeding (Vizer and Dorogin, 2021). Thus, an increase in
the number of river viviparous fish can have a negative
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Fig.1. Age composition of commercial catches of fresh-
water bream in the Novosibirsk Reservoir.
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impact on the growth rate of bream, especially in older Table 1. Standard length of freshwater bream in the
age groups, but this requires special study. Novosibirsk reservoir.

Reproduction. Currently, freshwater bream in Age | 1960s | 1970s | 1980s | 1990s | 2000s | 2010s [ 2020s
the Novosibirsk Reservoir reaches sexual maturity at

the age of five years, while some individuals remain 2+ [ 194 [ 181 19.5  20.3 | 18.5 | 19.0
immature until the age of 8. Males begin to mature 3+ [ 26.3 | 22.6 | 23.2 | 22.0 | 23.6 | 22.1 | 23.1
somewhat earlier and make up 10% of fish at the age of 4+ | 3111 257 | 253 | 259 | 282 | 26.0 | 28.0

5 years, while females make up only 2%. In older age
groups, the proportion of the latter increases, and the I
oldest specimens in the test catches are only females 6+ | 37.5 | 31.2 | 32.5 | 329 | 33.6 | 33.4 | 34.6
(Fig. 2). The minimum size of a sexually mature female 7+ | 4191 341 ]| 3509 | 349 | 369 | 36.4 | 365
in the spring period was 31 c¢cm of commercial length

with a weight of 820 g, and for a male - 30 cm with a 8+ | 445 | 36.4 1 39.7 | 374 | 389 39.5 ) 37.8

weight of 720 g. 9+ | 46.5 | 385 | 41.5 | 39.7 | 41.6 | 41.5 | 39.3
During the initial period of bream acclimatiza- 10+ - - - 42.2 | 435 | 439 | 41.8

tion in the Novosibirsk Reservoir, the male maturation

) ) ’ 11+ - - - 44.0 | 45.0 | 45.5 | 43.7

is at 4 years old with a standard length of 28-32 cm and

a weight of 565-790 g, female — at the 5 years with a 12+ - - - 47.0 | 46.7 | 47.1 [ 44.1

standard length of 32-37 cm. By the age of 6, all were 13+ - - - 52.0 | 46.6 | 48.0 | 46.9

sexually mature (Babueva, }969). In the late 2000s, 14+ | - B B B 507 | 505 | 49.3

males reached sexual maturity at the age of 4 years,

and females — from 5 years. Maturation of individuals

of both sexes, as at present, was stretched out until the

age of 8 years. The minimum sizes and weight of sexu-

ally mature males were 30 cm and 580 g, and females Table 2. Weight Of freshwater bream in the NOVOSibiI‘Sk

- 32 cm and 602 g (Dorogin, 2011). Thus, at present, Teservour.

sexual maturation of bream occurs at an olderage (by 1 | pge | 10605 | 19705 | 19805 | 1990s | 20005 | 2010s | 20205

year), but with similar linear dimensions and a slightly

greater mass of fish. At the same time, in all observa- 2+ | 138 | 114 174 | 193 | 160 | 141

tion periods, the number of age classes in the spawning 3+ | 348 | 221 | 194 | 273 | 301 | 255 | 279

population and the mass of the first maturing individ- 4+ | 676 | 363 | 344 | 434 | 558 | 427 | 509

uals of bream in the Novosibirsk Reservoir are close to
the parameters of the populations of this species from
the central part of its native range (Shatunovsky and 6+ | 1306 | 726 | 664 [ 928 | 1023 [ 966 | 992
Ruban, 2010). In the Novosibirsk Reservoir, bream 7+ | 1649 | 933 | 914 | 1119 | 1338 | 1224 | 1168
spawning has always been one-time. In the late 1960s, s+ | 2003 | 1115 | 1167 | 1385 | 1592 | 1520 | 1287
it was noted that spawning occurs in the third ten-day

period of May - the first half of June, at a water tem- 9+ (2183 | 1389 | 1450 | 1710 | 2004 | 1764 | 1467

5+ | 935 | 579 | 589 | 635 | 790 | 655 | 707

perature from 12 ° C at the beginning to 18 ° C at the 10+ | - - - | 2225 | 2247 | 2144 | 1737
end. At the same time, depending on weather condi- 11+] - _ _ 2550 | 2423 | 2533 | 1983
tions, spawning could last from 7 to 25 days (Babueva,

1969). In the second half of the 2000s. The spawning 12+ - - - | 2950 [ 2714 | 2727 | 2055
of the species took place from the first to the third ten 13+ - = - | 3400 | 2785 | 2939 | 2387
days of May, for no more than 15 days, at the same 14+| - _ _ _ | 3783 | 3468 | 2917

temperatures. In the last decade, running individuals
are usually observed at an earlier date, from the end
of the first - beginning of the second ten days of May.
Sometimes spawning can begin earlier, from the first

days of May, sometimes - later, from the middle of the 100%
second ten days of May. It should be noted that lower

temperatures at which spawning can begin at present - 80%
from 8 ° C. The duration of spawning can vary, under

unfavorable weather conditions (a decrease in water 604
temperature to 7 ° C), fluctuations in the water level, 40%
spawning can be extended to 28 days. The substrate

for bream spawning is usually flooded vegetation and 20%
snags, at depths from 2 to 6 m (Table 3).

’ 3 4 5 6 7 8 9 10

The significantly earlier start of bream spawn-
ing in the Novosibirsk Reservoir in recent years com- iLole 3 1B B Lo

X

pared to the first decade of the population’s existence " juv ® female ® male age
is prQbably du? to the general increas'e in tempera- Fig.2. Sex and age structure of research catches of fresh-
ture in the region. Thus, the average air temperature water bream in the Novosibirsk Reservoir in the spring period

at the Ordynskoye weather station (the middle zone 2013-2017.
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Table 3. Features of reproduction of freshwater bream in the Novosibirsk reservoir.
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1967 -1969 Babueva, 1969 | third ten days of May — first half of | 12-18 7-25
June
2005 -2010 Dorogin, 2011 first — third decade of May 12-18 maxi-
mum 15
2016 our data mid-first ten days of May - first ten| 10-12 28  |Fluctuations in water temperature,
days of June decreasing to 7°C at the beginning
of the 2nd decade of May
2017 our data beginning of the second ten-day 10-14 7 Rapid increase in water
period of May — middle of the sec- temperature
ond ten-day period of May
2018 our data beginning of the second ten-day 8-10 20 Fluctuations in water level and
period of May — end of the third temperature, storms. Spawning in
ten-day period of May channel areas, at a depth of 5-6 m
2019 our data mid-first ten days of May — end of | 9-12 13 Low water level, spawning at a
the second ten days of May depth of 3-4 m
2020 our data beginning of the first ten days of 9-17 12 Low water level, spawning at a
May - beginning of the second ten depth of 3-4 m
days of May
2022 our data mid-first ten-day period of May — | 11-16 20 Low water level, spawning at a
mid-third ten-day period of May depth of 3-4 m
2023 our data middle of the second ten-day period| 9-16 12
of May — middle of the third ten-
day period of May
2024 our data end of the first ten days of May — 8-16 28 Fluctuations in water level and
middle of the first ten days of June temperature, two peaks of bream
spawning
2025 our data beginning of the first ten days of 9-12 19
May - end of the second ten days
of May

of the Novosibirsk reservoir) in May 1967-1969 was
only 10.5°C, in 2005-2010 - 11.7°C, and in 2016-2024
— 12.3°C. The shift in the start of spawning to earlier
dates causes an increase in the duration of the growing
season and, as a consequence, can lead to an increase
in the size of the juveniles.

The IAF of freshwater bream in the Novosibirsk
Reservoir in 2024 varied from 76.78 to 385.06 thou-
sand eggs (an average of 187.85 thousand), and the IRF
varied from 103 to 269 eggs (an average of 166). The
fecundity naturally increased with age (Fig. 3).

The IAF of freshwater bream in the Novosibirsk
Reservoir is currently closely related to the body weight
of females (r = 0.852). As noted earlier, this indicates
greater stability of the generative metabolism and is
typical for bream in extreme habitat conditions for the
species, where the growth rate of fish is reduced and
mortality at early stages is maximum (Shatunovsky,
2006). The growth rate of bream in the Novosibirsk
Reservoir cannot be characterized as reduced, but
unstable weather conditions in the spring can lead to
high mortality at early stages of development.

In the initial period of acclimatization of bream
in the Novosibirsk Reservoir, its IAP was higher
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(Fig. 4), which corresponds to the classical ideas about
greater fecundity at a relatively low population density
(Nikolsky, 1963).
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Fig.3. Fecundity of freshwater bream of the Novosibirsk
Reservoir in 2024.

Note: the mean and standard deviation for each age are
indicated.
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4. Conclusions

Thus, over the 60 years since the introduction
of bream into the Novosibirsk Reservoir, it has become
one of the most numerous species, while its popula-
tion characteristics have changed. The lifespan of fish
has increased, while their size characteristics have
decreased, especially in older age groups, which may
be due to the increased number of the alien mollusk
Viviparus viviparus, which worsens the feeding condi-
tions of bream. The increase in the size characteristics
of younger age groups feeding on zooplankton organ-
isms may be due to a longer vegetation period, which
is due to an increase in the temperature background in
the region. Compared with the first years of the exis-
tence of this population, bream began to reach sexual
maturity at an older age, but with a similar commercial
length and weight of individuals. Spawning has shifted
to earlier dates, which is obviously caused by the
increase in the temperature background in the region,
but its duration varies greatly depending on weather
conditions and, with a significant drop in temperature,
can reach 28 days. Bream fertility has significantly
decreased compared to the first years after introduc-
tion, which may be due to the known effect of fish den-
sity on their fertility. At present, the population char-
acteristics of bream, reflecting the life strategies of fish,
are generally close to the parameters of populations of
this species from the central part of its native range.
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U3MmeHeHUA NONYAALMOHHDbIX
XapakrepucTuk neuwia Abramis brama
B HoBOoCHMOMpCKOM BOAOXpaHUAULLE
(3anapHaa Cubupn) 3a 60 net nocae
MHTPOAYKUMHU

HNutepecosa E.A.*, Jloporun M.A., [llaTtanuH B.A.

Hoeocubupckuti ¢pwrtuar IHI] P@ ®TBHY «BHHUPO» («3anCu6HHPO»), ys. IMucapesa, 1, Hogocubupck, 630091, Poccusa

AHHOTALUA. Jlew Abramis brama (Linnaeus, 1758) — HauboJjiee yCHeIIHBIN YyXepOAHBIN BU/ PHIO B
6acceiiHe O6u. B HoBocubrpckoe BOOOXpaHUIIHIIE OH ObLI BCeJIeH cpasy ocjie 00pa3oBaHus BoJ0eMa,
B KoHIe 1950-x rogoB. OH OBICTPO cTaj MHorouucijeH, ¢ 1990-x rogos coctasisgeTr A0 90% yJioBoB
PBIOBL B JaHHOM BogoeMe. 3a 60 JieT, IpomeAnX ¢ MOMEeHTa MHTPOAYKIUK BU/A, B €ro NOMyJIALNOH-
HBIX XapaKTepUCTHUKax [IPOU30ILIM U3MeHeHU. YBeJInunIach IPoJ0JDKUTEIBHOCTD XU3HU PhIO A0 16
JIET, IPU 3TOM YMEHbBUIWINCh UX pa3MepHble XapaKTepUCTHUKH, 0COOEHHO Y 0co0eil cTapIinX BO3pacT-
HBIX rpynn (Macca B cpeiHeM Ha 19%), 4To MOXeT OBITH CBSA3aHO C BO3POCIIEN YKMCJIEHHOCTBIO YyXKe-
poxHoro MmoJutiocka Viviparus viviparus (Linnaeus, 1758), yxyamarmiero ycjaoBus Harynaa. Haubosee
KPYIIHBIH Jienl, oTMe4YeHHb B HoBocubupckoMm BogoXpaHUIINIIe, MMeJsl IIPOMBICITIOBYIO JJIMHY 57 ¢M U
Maccy 5540 r. [To cpaBHeHMIO ¢ TepBbIMU roOAaMU CyIeCTBOBAHNA JaHHOM MOIYJIANH, Jiell] CTajl JOCTHU-
rathb IOJIOBOM 3pesIoCTU B OoJjiee cTapiieM, IATH rOA0BAaJIOM BO3pacTe, HO MPU CXOAHOMN MPOMBICJIOBOM
JUIMHe 1 Macce ocobeli. Hauasio HepecTa oTMedaeTcsa Ipu TeMieparype BoAsl oT 8°C 1 10 CpaBHEHUIO €
IpeAbAYIMMY IIepruogaMy CMeCTHJIOCh Ha 6oJiee paHHUe CpOKU (IlepBas Aekafa Mas), 94T0, OUeBUAHO,
BBI3BAHO MOBHIIIEHHEM TeMIlepaTypHOro ¢oHa B perroHe. [IpoiokuTeIbHOCTh HepecTa CUJIbHO KoJie-
6s1eTcA B 3aBUCUMOCTH OT ITOTOAHBIX yCJIOBUI M MOXeT JocTurarth 28 cyTok. [1mogoBuTOCTS Jiema cyie-
CTBEHHO CHU3WJIACh, YTO MOXET OBITh CBA3aHO C M3BECTHBIM BJIMAHMWEM IUIOTHOCTU pPHIO Ha HX ILJIOAO-
BUTOCTb, U B HacCTosIlee BpeMsA WHANBHUAyaJIbHasA abCOII0THAasA IJIOAOBUTOCTL COCTaBJIAeT OT 76,8 Ao
385,1 Thic. UKPUHOK (B cpeaHeM 187,85 Thic.), a oTHOcUTenpHasA — oT 103 go 269 MKpUHOK (B cpeaHEM
166). AbGcosmoTHasE MJIOLOBUTOCTh TECHO CBA3aHa C MacCOM Tejla caMoOK (T 0,852). B Hacrosiee
BpeMs MOIyJIAIMIOHHbIE XapaKTepPUCTUKH Jiellla, OoTpaxalollye XU3HeHHble CTpaTeruy peiO, B IeJIoM
6/1M3KHU K [TapaMeTpaM MOIyJIANMI AaHHOTO BUAA U3 [eHTPaJIbHOIN 4acTH ero HaTUBHOTO apeasia.

Kitoueavle cioga: e, Abramis brama, 6vojiornueckre uiBasuu, O6b, 3anagHas Cuoupb

Jlnsa nquruposBauus: UatepecoBa E.A., [loporud M.A., [llaTanux B.A. U3MeHeHUsI TONYJISALMOHHBIX XapaKTEPUCTUK Jieia Abramis
brama B HoBocubupckoMm BomoxpaHmiuie (3anagnas Cubups) 3a 60 jieT nocsie nHtpoaykuuu // Limnology and Freshwater
Biology. 2025. - No 4. - C. 858-869. DOI: 10.31951/2658-3518-2025-A-4-858

1. Beepenne Bojioema. Bcero ¢ 1957 r. mo 1960 r. 6bUI0 BBIIYI[EHO

24,1 TBHIC. 3K3eMIUIAPDOB OAaHHOrO BHAa B BO3pacTe
3-5 seT, moJiyueHHbIX U3 03. YOMHCKOe, Te Jiel] ObLI
aKKJIMMATU3UPOBAH ellle B 1epBol nosjioBuHe XX Beka
(Uoranzen u ap., 1972). UHTpoaykmus B BOJOXpa-
HUJIMIe 3aBepIInjiach YCIENHON HaTypaau3anuei,
yxe B 1963 r. jiew nogBusics B IpoMEeIcyie, a B 1969 r.
cocrasus 6osiee 50% ysnoBoB. C 1990-x roi0B BILJIOTH
J10 HacTosIIero BpeMeHu oH obecriedyrBaeT 0kosi0 90%
oT obmiero o6beMa OOBIYM PHIOBI B JAaHHOM BOJOeMe
(KotoB u Buzep, 2000; A6pamoB u ap., 2023). Takum

Jlewy Abramis brama (Linnaeus, 1758) — Haut6o-
Jlee yCIIelIHbIN 4yKepOoAHBIN BUJ phIO B Oacceline O6u
(MutepecoBa, 2021), paboThl 10 MHTPOAYKIUN KOTO-
poro Havasnuch eimle B cepefuHe XIX Beka (MoraHseH
u [lerkeBuy, 1951). B Hacrosmlee BpeMs OH pacIpo-
cTpaHeH 1o Bcell 3amagHoii Cubupu U uMeer cyle-
CTBEHHOe 3HaueHUe B mpowmbicie (Jkosorus..., 2006;
Hutepecosa u np., 2023).

B Hosocubupckoe BomgoxpaHuiumie Ha p. OOb
Jlellja cTajiu BCeJIATh cpasy Iocjie oOpa3oBaHus 3TOrO
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ob6paszoM, Bcero 3a 30 JeT cCyIlecTBOBaHUsS MCKYC-
CTBEHHO C(HOPMUPOBAHHOHI CaMOBOCIPOM3BOJALIEHCS
MOMYJIAINY, JIell JOCTUT BBICOKON YHCJIEHHOCTU U
3aHAJ JIMAUpYIollee IOJIOXKeHUe B CTPYKType coo006-
mecTBa pbIO, KOTOphle MOAAEpPXUBAET II0 HacTosIlee
BpeMs. Takoll YHUKaJIBHBIN ycIleX aKKJINMaTHU3aluu
qyKepOJIHOTO BHJia TpeGyeT BCECTOPOHHEI0 U3y4YeHU.
Lenp gaHHOUI pabOTHl — aHAU3 U3MEHEHUM MOmyJif-
[[OHHBIX XapaKTepUCTUK, OTPAXAIUIUX XMU3HEHHBIE
cTpaTeruu pei6 (IPOAOJIKUTEIBHOCTD XU3HU, ITOKa3a-
TeJIU POCTa, BO3PACT IIOJIOBOT'O CO3PEBAHUsA U IVIOOBU-
TOCTB), Jiema HoBocubupckoro BojgoxpaHunia 3a 60
JIeT CyL[eCTBOBAHUA JAHHON! MOMYJIAIMH.

2. MaTepuanbl U MeTOAbI MCCAEAOBaAHUA

MartepuasioM AjiA aHaju3a JUHAMUK{A BO3pacT-
HOT'O COCTaBa, IIPOJOJDKUTESIBHOCTU XHU3HH, IIPOMBIC-
JIOBOY JUIMHBL M MAcCChl, a TakXe yCJIOBUI BOCIPOU3-
BoAcTBa Jiema HoBocuOHpPCKOro BOAOXpaHUJINILA
MOCJIYXWJIM MHOrojieTHUe AaHHble HoBOoCHOMpPCKOro
¢pununana I'HI] ®I'BHY «BHUPO», nosiyuyeHHbIe B XoA4e
MOHMTOPUHIA COCTOSHHMA BOJHBIX OMOJIOTHYECKUX
pecypcoB, IPOBOAVMMOrO HHCTUTYTOM Ha [AaHHOM
BojoeMe. MaTtepuas cobpaH U3 MPOMBICJIOBHIX (TpaJsio-
BBIX) U COOCTBEHHBIX KOHTPOJIbHBIX (CETHBIX, B BECeH-
HUI nepuof) yJIOBOB. Bo3pacT ompenesieH mo yeniye.
O61uii 06beM MaTepuana — 6osiee 9 ThIC. IK3.

Jiia aHanmu3a CpPOKOB IIOJIOBOTO CO3peBaHUA U
[I0JIOBO3PACTHOM CTPYKTYpPH HEPECTOBOI'O CTaja Jiela
B HoBocubupckoM BOJOXpaHUJIMIE HKCIOJIb30BaJIN
JaHHble KOHTPOJIBHBIX YJIOBOB B BECEHHHUU Nepuof
2013, 2015 u 2017 rr. Ha KOHTPOJIbHO-HabII0AATEb-
HOM nyHKTe DBeperoBoe (HMWXHAA 30Ha BOJOXpaHU-
nuia). O6muii 06beM MaTeprasa cocTaBuil 362 3Kk3.

Ja aHanu3a AWHAMUKHU IJIOAOBUTOCTH Jielia
HCMOJIb30BaJIN AaHHBIe, cobpaHHble B 2010 rr. (32
9K3.), 2024 r. (37 3K3.) U JUTepaTypHble UCTOYHUKU.
OneHuBanM UHAUBUAYaIbHYI0 abcosmoTHylo (VAII) u
oTHocuTesbHY10 (MOII) nj10A0BUTOCTH, COTJIACHO CTaH-
naptaeiM MetonaM (IlpaBaus, 1966; IetnuHa, 1987).

CraTucTuyeckylo 00pabOTKy [daHHBIX IIPOBO-
quau ¢ noMoirpio MS Excel 2016.

3. Pe3ynabTatbl M 06Ccy)xpeHue

Bospacm u pocm. B nepBbie roAsl akKJIMMaTU3a-
1nuy Jienja B HoBocuGupckoM BOAOXpaHWIINILE OCHOBY
IIPOMBICJIA COCTaBJIAIM ocobu B Bo3pacTe 4+-5+, B
HcciieloBaTesIbCKUX yJIoBax oTMeydasy pel0 B Bo3pacTe
0 9 +. ITocTenneHHO BO3pAaCTHO COCTaB IIPOMBICJIOBBIX
YJI0BOB cTaJ1 60Jiee pa3sHOOOPa3HBIM, OJJHAKO U B HACTO-
Alllee BpeMs IpoMBIceJI 6asupyeTcs Ha ppl0ax MJIaAIINX
Bo3pacTHBIX rpynn (Puc. 1). B HaTuBHOM apeajie 3TO
XapaKTepHO B 0oJiblllell CTelleHU [JIA YJIOBOB AAHHOIO
BHUJA B peKax, TOrja Kak B o3epax ¥ BOJOXpaHWIMIIaxX
OCHOBY IIPOMEICJIa COCTAaBJIAIOT PHIOB 60Jlee cTapIMX
Bo3pactoB (IllaryHoBckuil u Ap., 2009; Assila et al.,
2022; Ibanescu and Dediu, 2022).

B HoBocubupckom Bogoxpanuauiie ¢ 2000-x rr.
B IIPOMBICJIOBBIX YJIOBaX IOCTOSAHHO IIPUCYTCTBYIOT, HO
HeMHorouucjieHHH (MeHee 1%), sk3eMiisApel 13+ u
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14+, a B uccieoBaTeIbCKUX KOHTPOJIBHBIX yJIOBaxX B
nocJjiefiHee AecATUIeTHe U3BeCTHEI leCTHaALATH TOJ0-
Basible ocobu. HTepecHo, 4TO paHee HcciefoBaTellH,
u3yuasiyve Jena B HoBocubupckoM BOAOXpaHUIIUIIE,
He GUKCcUpOBaJIM 3K3eMIUIAPH crapiie 14+ (Babyesa,
1971; Hoporun, 2011). Takum oGpa3oM, IPOAOJIKU-
TeJIBHOCTb XM3HM Jema HoBocubupckoro BogoxpaHu-
JINIA COOTBETCTBYeT TAKOBOW y MOMyJIANUIN AAHHOIO
BUJAa W3 LIEHTPaJIbHON 4YacTU ero HaTHUBHOI'O apeaja
(ITatynoBckuit u Py6aH, 2010).

PasmepHbIle XapaKTepUCTUKHU Jema B
HoBocubrpckoM BogoxpaHUINILe II0C/Ie IEPBOro Aecs-
TWJIETUsA CyL[eCTBOBAHUA MOMyJIALMN CYIIeCTBEHHO
CHU3WUJINCH (IPOMBICJIOBAsA AJIMHA B cpeHeM Ha 15%, a
Macca — Ha 38%), nocJie uero, B 1970-1990-x, c He0OJIb-
MUMHU KoJieOaHUAMHU, ObLJIY OTHOCHUTEJIbHO CTaOWJIbHHL.
B 2000-x rr. mo cpaBHeHHO C 1990-Mu OpOM30LLIO
HEKOTOpoe yBejudeHue pasMepoB PhIO B BO3PAaCTHBIX
rpynnax o 9+ (Ha 5% npowmeicyioBas AnvHa 1 Ha 17%
Macca). B mociegHee mecATusieTde MO CPaBHEHUIO C
2010-mu rr. BHOBb HaboAaoTcs U3MeHeHUs pa3Mep-
HBIX TOKasaTeJiell: B MJaJIIMX BO3PACTHBIX Ipymnax
(3+-6+) npomsicioBad AJIMHA Jiellla yBeJN4uIach B
cpegHeM Ha 6%, a macca Ha 10%, Torga Kak B CTapIInX
BO3pacTHBIX rpymnmnax (8 +-14+) TeHaeHIua obpaTHas
— IIPOMEIC/IOBasA JJIMHA U Macca CHU3MWJIKCH, llepBas B
cpenHeM Ha 4%, a BTopas Ha 19% (Tabsuns 1, 2).

Haubosiee kpynmHBII Jlel, OTMeYeHHHII B
HoBocubnpckoM BoaoOXpaHWJIUINE, WMeJI IIPOMBICIIO-
BYIO AJIMHY 57 cM u Maccy 5,54 kr (camka, OTJIOBJIEH-
Has B BeceHHUI nepuof 2015 r., B Bo3pacre 16). PaHee
KaK MakcuMaJjibHble 3a(UKCHPOBaHBl pasMephl 55 cM
npu macce 5,0 kr (babyesa, 1971).

HW3BecTHO, 4YTO Jiel] OTJIMYaeTcsA BBICOKOH ILja-
CTUYHOCTBIO TEMIIa pOCTa, YTO BO MHOT'OM OIlpefiesisgeTcs
pa3Holl obecleyeHHOCTBIO NMIIell BUJA B OTHEJIbHBIX
BoJiHBIX oObekTax (IllaTyHOBCKUI U fp., 2009; Mounia
et al., 2022). BmecTe ¢ TeM MOKa3aHO, YTO C TEYEHUEM
BpeMeHU B OAHOM BOJ0eMe MOTyT IIPOMCXOAUTD U3Me-
HeHUsA pa3MepHBIX XapaKTepHUCTUK OJHOBO3PACTHBIX
ocobeli Jienja ¥ IpU yCJIOBUM JJOCTAaTOYHOH obecrieueH-
HOCTH NHUILel, B pe3yJibTaTe BO3JEHCTBUS BBICOKOCE-
JIKTUBHOT'O [TIPOMBICTIA U 3arpA3HeHus (bpaxuuk u ap.,
2008), wiu mpu pa3HbeIX Temneparypax cpensl (Kolev,
2021). B HoBocubupckoM BOLOXpPaHUJIMIIIE, TJle OTMe-

50
45
40
35
30 i
25 | :
20 ’
15 i |

o Ul I J’lll

1960-¢ 1970-¢ 1980-¢

! | h

m\ |
.
I s

1990-e  2010-e  2020-e

2+ W3+ 14+ W5+ M6+ M7+ M@+ WO+ W10+ W11+ W12+ m13+

Puc.1. Bo3pacTHoi1 cocTaB IPOMBICJIOBBEIX YJIOBOB Jiemia
B HoBoCcnGMpCcKOM BOJIOXpaHUJINIIIE.

14+



Unmepecosa E.A. u dp. / Limnology and Freshwater Biology 2025 (4): 858-869

Cneu. sbinyck: «VIII-s5 MexdyHapooHasi
BepewazuHckas balikanbckasi KoHgbepeHyusi»

YeHBbl CyIlecTBeHHble pa3jiiyusA B pa3MepHBIX Xapak-
TepUCcTHKax Jella Ha pa3HBIX 3Tanax Cyl[eCTBOBAHUA
NONyJIANMY, B Havasie (opMHPOBaHUA COOOIIeCTBa
rupoOHMOHTOB Iocje o0pa3oBaHKA BoAoeMa IIPOU30-
1la xapakTepHas AJA BOJOXPaHWJIMII BCIBIIKA OHO-
Macchl 300IJIaHKTOHA U 3000eHTOCca (Yanygina, 2011a;
MHoroJieTHAsA AMHaAMUKa..., 2014). Hapsaay ¢ HU3KoI
YNCJIEHHOCTBI0 BHJA B IepBble oAbl IIOCje aKKJIuMa-
TU3alKH, 3TO MOIJIO CIIOCOOCTBOBATH €ro BEICOKOH 00e-
CIe4eHHOCTH Nulliell ¥ 00ycjiaBJInBaTh BEICOKHE TEMIIBI
pocTa. B nocsieqHue AecATUIeTHA Ha pOCT Jielia cTap-
IIMX BO3PACTHBIX I'PYII, BO3MOXHO, HeraTUBHOE BJIMA-
HUe OKa3bIBaeT Yy>KepOAHBIN MOJLIIOCK — peyHas XHBO-
poxaka Viviparus viviparus (Linnaeus, 1758). BcesileHHBII
B BoZoeM B Havasie 1990-x romos (Yanygina, 2011b),
OH OBICTPO pacceyJUjCA U AOCTUT BBHICOKOM YHCJIEHHO-
ctu (Aupiruna u Busep, 2020). Panee 6GbUI0 BrICKa3aHO
IpeAIojioxKeHre, 4TO, Monajas B MUIeBapUTEJIbHYIO
CHUCTeMy PBIO, paKOBMHBI KPYIHBIX MOJLJIIOCKOB HOJI-
roe BpeMs He pa3pylIalTcsA, 3aHUMAIOT 3HAUYUTeJIb-
HyI0 4acTb BHyTpPeHHero obbema >XeJlyJOYHO-KHIIey-
HOT'O TpaKTa, IPenATCTBYA AaJibHeHIlleMy aKTHBHOMY
nutanuio (Buzep u Joporus, 2021). Takum obpaszom,
HapacTaHHe 4YHCJIEHHOCTU PeYHOM >XKMBOPOAKU MOXeET
OKa3blBaTh HeraTUBHOE BJIMAHME Ha TeMII pocTa Jiemia,
0COOEHHO CTapLIMX BO3PACTHBIX TpyMNI, OJHAKO 3TO
TpebyeT cleliajJbHOIO U3yUYeHUA.

Bocnpou3godcmaeo. B Hacrosiee BpeMs I0JIO-
BasA 3peJsiocTh Jiema B HoBocHOHMpPCKOM BOJOXpaHU-
JMile HacTylaeT C IATU TOAOBAJIOTO Bo3pacTa, NpHU
3TOM BIUJIOTH A0 8 JleT HeKOoTopas 4acTb ocobeil ocTa-
eTcsA HernoJioBo3pesbIMU. CaMIbl HAYMHAIOT CO3peBaTh
HECKOJIBKO paHbllie U cocTabsisioT 10% peIb B Bo3pacTte
5 nert, Torga kak caMku — Tojpko 2%. B 6osee crap-
IMX BO3PacTHHIX Ipynmnax JoJig IOCJeJHUX Bo3pac-
TaeT U 5K3eMIUIAPH HauboJiee cTapuiero Bo3pacTa
B KOHTPOJIBHBIX yJIOBaX — ToJjibKO camku (Puc. 2).
MuHMMAaJIBHBIA pa3Mep [I0J0BO3peJIOll CAaMKU B BeCeH-
HUI nepuof cocTaBui 31 ¢cM IIPOMBICTIOBO JJIMHBL IPU
macce 820 r, a camua — 30 cM npu macce 720 r.

B HavanpHBIN Nepuoj] akKJIMMaTU3alu{ Jiela
B HoBocuOupckoM BOgoOXpaHWIMINE HCCJIeoBaTesn
OTMeuaJid HayaJlo CO3peBaHHA CaMIIOB B YeTBIPEXIo-
JOBaJIOM BoO3pacTe Ipy [jMHe Teja oT 28-32 ¢cM u
macce oT 565-790 r, a camMOK — B BO3pacTe OT 5 JieT
npu muvHe Tena 32-37 cM, IpU 3TOM YKasblBaJlM,
yTO K 6 rojgaM Bech Jielll JOCTUraJl MOJIOBO3PEJIOCTU
(babyeBa, 1969). B koHue 2000-x rr. camifbl OJIOBOMI
3peJIoCTU JOCTUTaJIN B Bo3pacTe 4 rofa, a CaMKu — 5.
CospeBaHue ocobell 000UX I0JIOB, KaK 1 B HacTosdllee
BpeMs, ObUIO pacTAHYTO A0 8-roloBajioro BO3pacTa.
MunHuMaJsbHble pa3Mephbl U Macca [I0JI0BO3peJIbIX CaM-
noB coctaBysin 30 cm u 580 1, a camok — 32 cM U
602 r (Joporus, 2011). Takum o6pa3om, B HacTosllee
BpeM II0JIOBOEe CO3peBaHue Jiellja IPOUCcXoAuT B 6oJiee
crapieM Bo3pacTe (Ha 1 rox), HO npu 6JIM3KUX JIMHEH-
HBIX pa3Mepax U HecKOoJIbKO Oosblieli Macce poib. [Ipu
3TOM BO BCe IepHo/bl HabII0JeHUI Y1CJI0 BO3PACTHBIX
KJIacCOB B HepeCTOBOH MNOMyJIALIMM M Macca BIepBble
co3peBawmux ocobeil jema HoBocubupckoro BoOIO-
XpaHWwiMIa 6JM3KU K MapaMeTrpaM MNOMyJIANUN AaH-
HOI'0 BHJIa U3 I]eHTPaJIbHOH 4acTu ero HaTUBHOI'O ape-
ana (IlatyHoBckuii u Py6an, 2010).
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Ta6suna 1. IlpomeicsioBas aymHa (cM) pasHOBO3paCT-
HbIX ocobeti jtema B HoBocubupckoMm BogOXpaHUIIIIE.

Bospacr,|1960-¢ [1970-e [1980-e|1990-¢|2000-¢ | 2010-¢ | 2020-e

JIeT

2+ 19,4 | 18,1 19,5 | 20,3 | 18,5 | 19,0
3+ | 263 | 226 | 232 | 220 | 236 | 221 | 231
4+ | 381,01 | 257 | 253 | 259 | 282 | 26,0 | 28,0
5+ | 344 | 295 | 315 | 29,6 | 31,2 | 29,7 | 31,7
6+ | 375|312 ] 325 329|336 | 334 | 346
7+ | 41,9 | 341 | 359 | 349 | 36,9 | 36,4 | 365
8+ | 445 | 364 | 397 | 374 | 389 | 39,5 | 37,8
9+ | 46,55 | 385 | 41,5 | 39,7 | 41,6 | 41,5 | 39,3
10+ - - - | 422 | 435 | 43,9 | 41,8
11+ = = - | 440 | 45,0 | 455 | 43,7
12+ - - - | 470 | 46,7 | 47,1 | 441
13+ = = - | 520 | 46,6 | 48,0 | 46,9
14+ - - - - | 507 | 505 | 49,3

Ta6suna 2. Macca (r) pa3HOBO3pacTHBIX ocobell jema B
HoBocubupckom BoJOXpaHUIIULIE.

Boapacr, |1960-e|1970-e|1980-e|1990-e | 2000-¢e | 2010-e | 2020-e
JieT
2+ 138 114 174 193 160 141
3+ 348 221 194 273 301 255 279
4+ 676 363 344 434 558 427 509
5+ 935 579 589 635 790 655 707
6+ 1306 726 664 928 1023 966 992
7+ 1649 933 914 1119 | 1338 | 1224 | 1168
8+ 2003 | 1115 | 1167 | 1385 | 1592 | 1529 | 1287
9+ 2183 | 1389 | 1450 | 1710 | 2004 | 1764 | 1467
10+ - - - 2225 | 2247 | 2144 | 1737
11+ - - - 2550 | 2423 | 2533 | 1983
12+ - - - 2950 | 2714 | 2727 | 2055
13+ - - - 3400 | 2785 | 2939 | 2387
14+ - - - - 3783 | 3468 | 2917
100%
80%
60%
40%
20%
0%
3 4 5 6 7 8 9 10 11 12 13 14 15 16
BO3pacT
¥ HenoJI0BO3pEIIbIE ocobu B camMKu B caM1ibl

Puc.2. [TosoBasa 1 BO3pacTHAA CTPYKTypa KOHTPOJIBHBIX
y0BOB Jiema B HoBocuOGupckoM BOAOXpaHUJIMILE B BeceH-
Hul nepuon 2013-2017 rr.
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B HoBocuOupckoM BOJOXpaHWIMINE HepecT
Jema Bcerga Obl1 efMHOBpeMeHHBIN. B koHue 1960-x
IT. OBUIO OTMeYeHO, YTO MKpOMeTaHue IPOHUCXOIUT B
TpeTbel AeKkaje Mas — [epBOM IOJIOBHHE HIOHS, NpU
TeMriepaType BoAsl oT 12°C B ero Hauajse, o 18°C B
koHrie. [Ipy 3ToM B 3aBUCHMOCTU OT IOTOAHBIX YCIOBUI,
HepecT MOT MpofoJikaTbes oT 7 o 25 auell (babyesa,
1969). Bo BTopoii nosoBuHe 2000-X IT. HepecT BUAA
IIPOXOAWJI C NepBOY IO TpeThio Aekady Masd, He GoJjiee
15 pgHell, mpu Tex Xe TeMmmepaTypax. B mocienHee
JecATusieTHe TeKyuyux ocobell 0OBIYHO HabiI0AalT B
6oJiee paHHME CPOKH, C KOHI[a NepBOil — Hayaja BTO-
poll Aekanasl MasA. MlHoraa HepecT MOXeT HauWHAThCA
paHblile, ¢ IepPBBIX YKcesl Masd, MHOrJa — I03Xe, C cepe-
JVHBL BTOPOH Aekadwl Mmad. Ilpu aToM ciedgyeT oTMe-
TUTh OoJiee HU3KHE TeMIlepaTyphl, IIPU KOTOPHIX B
HacToslllee BpeMsA MOXeT HauMHaThcA HepecT — oT 8°C.
ITpoi0IXKUTESIBHOCTh UKPOMETaHUs MOXeT OBITh pas-
JINYHOWY, NpU HeOJIaronpUATHBIX MOTOJHBIX yCJIOBUAX
(cHWXeHUU TeMIlepaTypsl BoAbl 0 7°C), kojeGaHUAX
YPOBHA BOJBI, HepecT MOXeT OBITh pacTAHYT OO0 28
cytok. CyGcTpaToM JJid HepecTa Jiellla 0OBIYHO CIIYXUT
3aTOIJIEHHAsA pacTUTEJIbHOCTh U KOPSXHUK, Ha I1you-
Hax oT 2 fo 6 M (Tab6aura 3).

CyulecTBeHHO 0OoJiee paHHee Hauajio HepecTa
Jema B HoBocubupckoM BoAOXpaHUJINIIIE B NTOCJIeJHHE
rofsl MO CPaBHEHMIO C IMEepBBIM JecATUJIETHEM Cylie-
CTBOBaHMs NOMYJIAI[UM, BEPOSTHO, CBA3AHO C OOMINM
MOBBIIIeEHNEeM TeMIlepaTypHoro ¢oHa B peruoHe. Tak,
cpelHAA TeMIlepaTypa BO3[yXa [0 MeTeOCTaHI[UU C.
OppsiHcKoe (cpenHsaa 3oHa HoBocubupckoro BoJoO-
xpaHuiuia) B Mae 1967-1969 rr. cocrasisyia Bcero
10,5°C, B 2005-2010 rr. — 11,7°C, a B 2016-2024 rT.
—12,3°C. CmenieHue Havasa HepecTa Ha Oojiee paHHUe
CpoKu 00ycJIaBJIMBaeT yBeanuyeHUe MPOOJIKUTEIbHO-
CTHU BereTaiyiOHHOI'O Cce30Ha M, KaK cJIe[[CTBHEe, MOXET
MPUBOAUTD K YBEJIMUEHUIO Pa3MepOB MOJIOIU.

HAII nema HoBocubupckoro BOJOXpaHUIMIIA B
2024 r. BapbupoBaina ot 76,78 go 385,06 TeIC. UKpU-
HOK (B cpeaneMm 187,85 Ttric.), a UOII — ot 103 mo 269
UKpUHOK (B cpegHeM 166). IIpu 3TOM MJIOOBUTOCTD
3aKOHOMEPHO yBeJinuuBasiach ¢ Bospactom (Puc. 3).

HAII nema HoBocubupckoro BoJOXpaHUINIIA B
HacTosllllee BpeMs TeCHO CBs3aHa C MaccoM Tejla caMOK
(r = 0.852). Kak paHee ObLIO OTMeuYeHO, 3TO CBUJe-
TeJbCTBYyeT O GoJibllell cTabUIBHOCTU I'eHepaTUBHOTO
obMeHa 1 XapaKTepHO JJis Jiellla B 5KCTPeMaJIbHbIX AJIA
BUJA YCJIOBUAX OOMTAHUsA, TAe TeMII pocTa Phib MOHU-

Ta6suna 3. Oco6eHHOCTH BOCIIPOU3BO/ICTBa Jienia B HoBocuGHpPCKOM BOIOXpaHUIIUIIE.
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1967-1969 Babyesa, 1969 TpeThAa AeKaaa Mas — repBas 12-18 7-25
MOJIOBUHA UIOHA
2005-2010 Hoporusx, 2011 1-3 nexaga mas 12-18 o 15
2016 Hallly JaHHbIe cepeayHa epBO JIeKadsl Mas — 10-12 28 KonebaHusa teMnepaTyphl BOAHI,
nepsas JieKaja UoHA cHuxenue 70 7°C B Havaje 2
JeKaabl Mas.
2017 Hallly JaHHbIe Havasio BTOPOU AeKadsl Mas — 10-14 7 BhICTpBII pOCT TeMIlepaTyphl BOJIBI
cepeZiliHa BTOPOU JieKaJbl Mast
2018 Hallly JaHHbIe Hayvasio BTOPOU AeKadsl Mas — 8-10 20 Koseb6anusa ypoBHs U Temnepa-
KOHelI TpeThell AeKaAsl Mas TypH BOApI, mTOopMa. HepecT Ha
PYCJIOBBHIX yUYacTKaX, Ha IJIyOuHe
5-6 M
2019 Hallly JaHHbIe ceperiHa [IEPBOM JAeKabl Mas — 9-12 13 Hu3skuit ypoBeHb BOABI, HEPECT Ha
KOHEI] BTOPO¥ JeKaJbl Mast rjiyouse 3-4 M
2020 HaIllu JlaHHbIe HayvaJo NepBoy AeKaasl Mas — 9-17 12 Huskuil ypoBeHb BOJBI, HepecT Ha
HayaJio BTOPOH JeKasl Mast riybuse 3-4 M
2022 Halll JaHHbIE cepeliliHa NepBOY AeKaAbl Mas — 11-16 20 Huskuii ypoBeHb BOABI, HepecT Ha
cepelvHa TpeTbel AeKadsl Mas riaybuse 3-4 M
2023 HaIlly JaHHbIE cepeviHA BTOPOU JIeKa bl Masi — 9-16 12
cepeHa TpeThel AeKaIsl Mas
2024 Hallli JaHHble |KOHeI] NepBOH Jekajbl Masd — cepe-| 8-16 28 Konebanus ypoBHs U Temnepa-
JVHA NepBOH AeKaabl UIOHS TYypbl BOBL, ABA IMKa HepecTa
Jema
2025 Halllu JaHHbIE HayaJso nepBoy AeKadsl Masd — 9-12 19
KOHeI] BTOpPO AeKaAsl Mas
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JKEeHHBIH, a CMEpPTHOCTh Ha paHHUX CTaAWAX Pa3BUTHUA
makcumasbHa ([llatyHoBckuii, 2006). Temn pocTa Jyiema
HoBocubupckoro BogoxpaHuiuia He MoXeT OBITh Oxa-
paKTepu30BaH, KaK MOHIXeHHBIH, OAHAKO HecTaOWuJib-
HOCTb IOTOJHBIX YCJIOBUM B BECEHHUH IepHOA MOXeT
MPUBOAUTH K BBICOKOI cMepTHOCTU MoJioau (Babyesa,
1971).

B HavasbpHBIN Nepuoj akKJIMMaTH3aluy Jela B
HoBocubupckoMm BooxpaHuuile ero MAII 6s11a Bbillle
(Puc. 4), 4TO COOTBETCTBYeT KJIaCCUYeCKUM IIpeACcTaB-
JleHuAM O OoJiblieli IIJIOAOBUTOCTU IIPH OTHOCUTEJIBHO
HU3KOU IiIoTHOCTU nonyJsanuu (Hukosbsckuil, 1963).

4. 3aknioueHue

3a 60 set, mpomeAmnX ¢ MOMEHTa MHTPOAYK-
1uy Jjema B HoBocubupckoe BoAOXpaHUINILE, OH CTaJl
OAHMM K3 HaubOoJiee MHOTIOYMCJIEHHBIX BHJOB, IIpHU
3TOM B ero HOMyJIALMOHHBIX XapaKTepUCTHKaX IPOU-
30IIM U3MeHeHUA. YBeJInuniach IPOJ0JDKUTEIBHOCTD
J)KU3HU PBHIO, IIPU 3TOM YMEHBUIMJIUCh UX pa3MepHbIe
XapaKTepUCTUKY, OCOOEHHO Yy ocobell cTapmux BO3-
PACTHBIX I'PYIII, YTO MOXeT OBITh CBA3aHO C BO3pocCIIei
YNCJIEHHOCTBI0 Yy’KepOJHOro MoJUIocKa V. viviparus,
yXyAuawollero nuraHue Jema. [Io cpaBHeHUIo ¢ mep-
BBIMU roJaM{ CYyIlleCTBOBaHHS AAHHON MONYJIALMY,
Jiell] cTajl JOCTUraTh I10JIOBOH 3peJsiocTu B HOoJiee cTap-
1eM Bo3pacTe, HO IIpY CXOAHON IIPOMBICJIOBOH AJIMHE
u mMacce ocobeil. Hepect cmectusica Ha 6ojiee paHHUe
CPOKH, YTO, OYEBHIHO, BBI3BAHO IIOBHIIIEHHMEM TeM-
neparypHoro ¢oHa B pervoHe, OAHAKO ero IpoJoJI-
JKUTEJIbBHOCTh CHUJIBHO KoOJiebjieTcA B 3aBHCHUMOCTH OT
MIOTOJHBIX YCJIOBUI U IIPU BBEIPaX€HHOM IIaJIeHUU TeM-
neparypel MoXxeT AocTturarb 28 cyTok. I1J1010BUTOCTD
Jlelja CyLeCTBeHHO CHU3WJIach 10 CpPaBHEHUIO C Iep-
BBEIMHU IrOJlJaMH IOCJIe MHTPOAYKLHM, YTO MOXET OBITh
CBA3aHO C M3BECTHBHIM BJIMAHNEM IUIOTHOCTU PHIO Ha
X IUIOAOBUTOCTb. B HacTosmee BpeMs MOMYJIALMOH-
Hble XapaKTepUCTHKU Jiella, OTpaxarwlue >XU3HeH-
HBle cTpaTeruu pei0, B IfejioM OJM3KU K IapaMeTpaM
MONYJIANMI JaHHOrO BUAA M3 LIeHTPaJIbHOM 4acTU ero
HaTMBHOIO apeaJa.
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