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Abstract. The size-age structure and weight of roach in catches in the
autumn period of 2022-2023 are considered in the upper part of the Volga
reach of the Kuibyshev reservoir. The correspondence of the biological
indicators of roach to the characteristics inherent in the destabilization
period of the ecosystem of the Kuibyshev reservoir was established.

1 Introduction

The Kuibyshev reservoir is located in the central part of the Middle Volga region, between
the borders of the forest-steppe province of the Volga Upland and the lowland Trans-Volga
region, it runs in the meridional direction, and continues from the forest landscape zone in
the north to the steppe in the south, passing through the entire forest-steppe zone [1].

In accordance with the zoning scheme proposed by N.A. Dzyuban (1960), the reservoir
is divided into several regions (reaches) [2].

The Volga reach is located in the upper part of the Kuibyshev reservoir. It stretches
from the top of the reservoir to the place where the Kama flows into it, which is the upper
boundary of the next one - the Volga-Kama reach. The Volga reach, especially its upper
part, belongs to the narrowest part of the Kuibyshev reservoir.

Sviyaga Bay is located in the upper part of the Volga reach of the Kuibyshev Reservoir
and is one of the most important areas for the reproduction of many fish species, including
the roach Rutilus rutilus (L.).

The roach is a widespread freshwater fish species that lives in water bodies of the
Eurasian continent. It is found in rivers, lakes, reservoirs and other bodies of water,
excluding only a few of them, for example, semi-mountain tributaries of the river. Kama.
Roach is a eurybiont species, well adapted to living in altered conditions, including
I'eServoirs.
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In the Kuibyshev Reservoir, roach is a common species and an important commercial
target among other species of small-sized fish. In the 1980s, roach catches ranged from
829.8 tons (1980) to 533.5 tons (1987) [3]. In the 90s of the last century and in 2000, the
roach fishery relatively stabilized, but the share of roach in catches in the Kuibyshev
Reservoir decreased and only by 2020, against the backdrop of an increase in the total
catch, the share of roach in catches began to increase [4].

The distribution of roach across the reservoir areas is uneven. This is due to the absence
of significant areas of shallow water in some areas, which is determined by the narrowing
of the reservoir bed (Tetyushi reach, upper part of the Volga reach). In 1986, in the catches
carried out in the upper part of the Volga reach, roach by weight was 2.3%, in the lower
part of the reach 9.8% [5]. An increase in the abundance of roach in certain areas of the
reservoir, especially in the shallow zone, occurs in the pre-spawning and spawning periods
and is associated with the preparation or passage of spawning, after which the roach is
distributed over other areas of the reservoir.

The development of the reservoir ecosystem from the moment of its creation to the
present time has included several stages. In the first years of its existence, starting from
1956, the ecosystem of the reservoir was in a phase of “explosion of biota”, which was
replaced by a phase of depression, until the mid-80s the phase of “relative stabilization”
continued, and in the early 90s a phase of destabilization of the ecosystem began. Each
phase was characterized by certain changes in the biology of the fish in this artificial
reservoir. Therefore, the study of the biological indicators of roach, as an important
structural element of the ichthyofauna, is a significant factor in assessing the current
ecological state of the reservoir ecosystem.

2 Materials and methods

The material was collected in the autumn during expeditions organized by the Department
of Zoology and General Biology of the Institute of Fundamental Medicine and Biology,
Kazan (Volga Region) Federal University in the upper part of the Volga reach of the
Kuibyshev reservoir in 2022-2023. Adult fish were caught using a set of gill nets with mesh
sizes ranging from 24 to 65 mm. The age of the fish was determined by cuttings of hard
rays of the dorsal fin and scales. The material was processed using generally accepted
methods [6,7]. Statistical processing of the material was carried out according to the
guidance of G.F. Lakin [8].

The following statistical indicators are presented in the text and tables: M+m —mean
value and its error; o — standard deviation, t — Student’s test, CV, % — coefficient of
variation [6-8]. The volume of material used is given in the text.

3 Results and Discussion

Between 1962 and 1999 in the Sviyaga Bay, the average size of roach ranged from 17.3 to
24.0 cm, then from 2003 to 2008 the average size of roach in catches decreased [9-10].

The maximum size of roach in 2022 was 27.0 cm (Table 1), the minimum body length
was 12.5 cm, with an average value of 16.8+0.5 cm (0=3.6 cm; CV=21,4%). The sizes of
females varied from 12.5 to 27 cm, with an average length of 17.1 £ 0.5 cm, (¢ = 3.8 cm;
CV =22.0%) the sizes of males ranged from 13.0 cm to 17 .5 cm, with an average length of
15.0£0.4 cm (o = 1.4 cm; CV = 9.3%). The average sizes of males and females differed,
and these differences were reliable for significance level of 0.01.

In roach catches in the autumn season of 2023, maximum size of roach was 33.0 cm, the
minimum was 11.0 cm. The average was 20.2 = 1.2 cm, standard deviation was 5.8 cm (CV
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= 28.7%). This range of variation was typical for females, but the average length was
higher - 22.3 £ 1.3 cm (0 = 5.2 cm; CV = 23.3%), the maximum body length of the males
was 15.0 cm, the minimum was 11.0 cm. The average size of males is 14.1 £ 0.6 cm (6 =
1.6 cm; CV = 11.3%). The average indicators of females and males had reliable differences,
for a significance level of 0.001.It should be noted that when comparing the average sizes
of roach from the period 2022-2023. (our data) with earlier periods 2003-2004 and 2007-
2008 no dramatic changes in the size of this species were observed in the Sviyaga Bay
(Table 1) [4, 9-10].

The average weight of roach according to the catches of 2003-2004 and 2007-2008
ranged from 82.8 g to 193.3 g (Table 2) [4-5].

The average mass of roach individuals in catches in the upper part of the Volga reach of
the Kuibyshev reservoir in 2022 was 121.7+13.6 g, standard deviation 104.2 g (CV =
85.6%). The weight of individuals ranged from 42.0 to 486.0 grams (Table 2). The weight
composition of females varied from 42.0 to 486.0 g, and the average value was 133.0 +
16.0 g (6 =111.2 g; CV = 83.6%). The weight of males ranged from 42.0 to 88.0 g, with a
mean of 67.4 + 4.6 g (c = 14.8 g; CV = 21.9%). Differences in weight between the males
and the females were reliable at a significance level of 0.001.

Table 1. Size composition of roach catches in the Volga reach of the Kuibyshev reservoir.

Years of observation | Oscillations,cm | M+*m,cm | CV, % n Source
2000 14.0-32.0 222+03 | 148 | 160
2003 8.0-26.0 16803 | 173 | 93
2004 14.0-30.0 172402 | 115 | 132 K“meisovl(\)/'A'
2007 12.0-24.0 164503 | 145 | 60 ctal. [10]
2008 8.0-26.0 142+1.1 | 363 | 24
2022 12.527.0 16.8+0.5 | 21.4 | 58 | Our materials
2023 11.0-33.0 202+12 | 287 | 23 | Our materials

The body weight of roach in catches in the fall of 2023 averaged 227.3+40.7 g (6=195.3
g; CV = 85.9%), with a maximum value of 832.0 g and a minimum of 28.0 g. Average
body weight of females was 287.4+47.0 g (6=194.1 g, limmin-max =30.0-832.0 g; CV =
67.5%), males 57.0+£5.9 g (6=14.6 g, limmin-max=28.0-68.0 g; CV= 25.6%). Differences
in weight between males and females were reliable at a significance level of 0.001.

Table 2. Weight composition of roach catches in the upper part of the Volga reach of the Kuibyshev
reservoir.

Years of observation | Oscillations,cm | M +m, cm CV, % n Source
2000 45.0-550.0 193.3+7.4 48.5 160
2003 40.0-310.0 94.9+5.8 59.3 93 Kuznetsov
2004 30.0-300.0 82.844.1 56.7 132 V.A. at al.
2007 70.0-250.0 95.246.1 49.2 60 [10]
2008 30.0-350.0 83.8+15.9 90.7 24
2022 42.0-486.0 121.7£13.6 85.6 58 | Our materials
2023 28.0-832.0 227.3+40.7 85.9 23 Our materials

A comparison of the average indicators of roach individuals over two years of
observation (2022-2023) shows the presence of significant differences in the size of roach
(t=2.6; n=81 specimens) for a significance level of 0.05. The weight of roach t in 2022 and
2023, when compared, also had reliable differences (t=2.5; n=81 specimens) for a
significance level of 0.05.
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Female roaches, when comparing individuals in 2022 and 2023, had reliable differences
in body length (t=3.7; n=65 specimens) for a significance level of 0.01, and males had no
significant differences in body length (t=1.3; n=16 specimens). Weight of female roach
caught in 2022 and 2023 differed at a significance level of 0.01 (t=3.1; n=65 specimens), no
reliable differences were found in males (t=1.3; n=16 specimens).

The age of roach in catches in 2022 ranged from 2+ to 9+ years, in 2023 from 3+ to 8+
years (Table 3).

The main age groups in the catches of 2022 were roach from 3+ to 6+ years (82.6%), in
2023 from 3+ to 4+ (48.0%) and from 6+ to 7+ years (34. 8 %).

Table 3. Age composition (%) of roach catches in the upper part of the Volga reach of the Kuibyshev
reservoir.

Years Age, years n
2+ | 3+ | 4+ 5+ 6+ 7+ 8+ 9+ | 10+ | 11+ and st.

2000 - - 0.6 | 5.6 | 23.8 | 23.1 10.6 |22.5| 94 4.1 160
2003" - 4.8 (349|349 | 4.8 6.2 7.2 48 | 2.4 - 83
2004 - 129 {356 | 32.6 | 9.8 3.0 5.3 - 0.8 - 132
2007" - 1233417150 | 16.6 | 1.7 1.7 - - - 60
2008" | 45.8 | 83 |29.2| 125 | 4.2 - - - - - 24
2022 | 1.7 [ 155|240 | 21.0 | 22.4 | 8.6 34 34 - - 58
2023 - 2171262 | 13.0 | 174 | 174 4.3 - - - 23

Note: * - data taken from the article by Kuznetsov V.A. and others [10]; ** - our data.

4 Conclusion

Currently, in the upper part of the Volga reach of the Kuibyshev Reservoir, there is a
stabilization of the average size of roach, at the level of indicators characteristic of 2003 -
2008, when there was a decrease in the size characteristics of roach compared to the
average indicators characteristic of the period 1962-1999.

Comparison of the average values of body length and mass of male roach individuals,
catches of 2022 and 2023, shows the absence of reliable differences in these indicators,
while when comparing similar indicators of females, reliable differences in body length are
found (t = 3.7; n = 65 specimens) and weight (t=3.1; n=65 specimens) for a significance
level of 0.01.

Analysis of the age composition of the roach population in the Sviyaga Bay shows the
dominance of young individuals over older individuals. This is an unfavorable
circumstance for the reproduction of this fish species.

The state of biological indicators of roach found in the catches of the upper part of the
Volga Reach corresponds to the ecological processes of the reservoir ecosystem during the
period of destabilization.

The size of roach has decreased, and there has been a tendency for the role of older age
groups in the population to decrease. All this is a reflection of the influence of
anthropogenic pressure on the ecosystem of the reservoir.

The state of biological indicators of roach obtained during the research, based on
catches in the upper part of the Volga reach, corresponds to the ecological processes
occurring in the ecosystem of the reservoir, characteristic of the period of destabilization.

Compared to the periods of “explosion of biota” and “relative stabilization” of the
reservoir ecosystem, the average body size of roach and average weight indicators have
decreased, and there is a stable trend towards a decrease in the role of older age groups in
the population. This indicates that even for such a eurybiont species, which is the roach, the
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impact of anthropogenic pressure on the ecosystem of a reservoir leads to negative
processes that significantly reduce the productivity of this species

References
1. Kuibyshev reservoir (Nauka, Leningrad, 1983)
2. N.A. Dzyuban, On the zoning of the Kuibyshev reservoir, Bulletin. Institute of

10.

Reservoir Biology, 8-9, 53-56 (1960)

A.L Isaev, E.I. Karpov, Fisheries of reservoirs. Directory (VO “Agropromizdat”,
Moscow, 1989)

F.M. Shakirova, O.K. Anokhina, A.A. Smirnov, G.D. Valieva, Dynamics of stocks and
biological indicators of the main commercial fish species of the Kuibyshev reservoir
for the period 2001-2021, their development by fishery, Questions of fishing, 24, 3, 77-
95 (2023)

E.P. Tsyplakov, Small particles (roach and silver bream) / Distribution and abundance
of commercial fish in the Kuibyshev reservoir and the factors that determine them,
Proceedings of Tat. dept. GosNIORH. Vol. XII. Tat. book publishing house, 170-174
(1972)

LF. Pravdin, A guide to the study of fish (primarily freshwater) (Food industry,
Moscow, 1966)

E.A. Zinoviev, S.A. Mandritsa, Methods for studying freshwater fish: A textbook for a
special course (Perm University, Perm, 2003)

G.F. Lakin, Biometrics (Higher. school, Moscow 1990)

V.A. Kuznetsov, Long-term dynamics of the reproductive efficiency, size-age structure
and growth of the roach Rutilus rutilus (L.) (Cyprinidae) in the upper part of the
Kuibyshev Reservoir, Biol. internal water, 1, 79-87 (2005)

V.A. Kuznetsov, V.N. Grigoriev, I.LF. Galanin, V.V. Kuznetsov, Biological
characteristics of the roach Rutilus rutilus (L.) as one of the indicators of the state of
the ecosystem of the upper part of the Kuibyshev reservoir, Water: Chemistry and
Ecology, 7, 97-102 (2012)



	1 Introduction
	2 Materials and methods
	3 Results and Discussion
	4 Conclusion
	References

