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Abstract. The article gives a characteristic of fish catches (2018-2022) in Lake Onega — the main
commercial fishery waterbody of Karelia. The official five-year statistics is evidence of the stable
development of its fishery sector. Fishing is mostly conducted in the Karelian part of the lake. Decline in
captures of all biological resources and predominance of smelt and vendace in the catches are noted.
Actual exploitation of commercial fish during the last two years reached 68-78% of TAC and RC. In
some years, this indicator even exceeded 100% for some species. Currently, biomass and commercial
stocks of the main fishing species vary insignificantly.
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AHHoTauusA. B ctatbe npeacTaBneHa xapaktepuctika yrnoeoB pbld B nepuog ¢ 2018 no 2022 rr. Ha
OCHOBHOM MNpoMbIcrioBoM BogoemMe Pecnyonukm Kapenus — OHexckoM o3epe. AHanu3 aHHbIX odu-
umnanbHOW CTaTUCTMKM 3a nocrnegHve 5 net cBuaeTensCcTBYeT O cTabunusaummn konmdectea pbibogo-
OblBatOLLMX OpraHM3aunii U UX NPou3BoACcTBEHHONM Ga3bl. [TpoMbicrioBas Harpyska, rmaBHbIM 06pa3oMm,
cocpenoTodeHa B KapernbCKom YacTn Bogoema. [lokasaHo, 4To ouumanbHbIN BbINOB COKpaTUCS Mo
BCEM BuOaMm BOAHbIX BropecypcoB, B yrnoBax npeobrnagatoT Koprowka u psanywka. OTMevaeTcs, 4To
daKkTuyeckoe M3bATNE MPOMbLICIIOBLIX BUOOB B 03€epe B NOCreaHne ABa roga COCTaBMsiET B CpeaHEM
68—-78% ot OL1Y n PB, no HekoTopbIM BUaam B oTaenbHble rogbl ocBoeHne npesbiwaeT 100%. Ha co-
BPEMEHHOM 3aTane (OUKCUPYeTCsl He3HaunTenbHoe konebaHue nokasatens Guomacchl NPOMLICIIOBOIO
3anaca OCHOBHbIX 40bOblBaeMbIX BUAOB pbib.

KnioueBble cnoBa: pbibHoe coo6LLECTBO, MPOMbICIIOBbIE BMAbI, MPOMbICIOBbLIN 3anac, yrioBbl, OCBOEe-
HWe, Gronornyeckne nokasartenu
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Introduction

Nowadays, economic development of lakes is closely related with intensive exploitation of natural
resources and increasing anthropogenic loads on freshwater ecosystems. Therefore, the conservation
of aquatic biological resources is among the urgent problems of the fishery industry. According to the
Food and Agriculture Organization of the United Nations (FAO, 2022), a steady increase in industrial
fishery (of the inland waters as well) has been noted worldwide over the past 50-70 years. However,
since the late 1970s, a proportion of stocks fished beyond the level of biological sustainability is
growing. Intensive fishing is partly responsible for stocks depletion and loss of the commercial value
of some species.

Often, fishing is concentrated in the large water bodies which are also exposed to a high anthropogenic
stress. At the same time, fishery activities on numerous medium and small-size lakes are constantly
declining. Lake Onega is one of the largest in Russia and the second largest freshwater waterbody in
Europe. In terms of catches, it is a persistent leader among the reservoirs of the Northwestern Region
of Russia. By its fishing significance, the lake ranks first in the Republic of Karelia.

Atotal of 20 fish species form a resource base of Lake Onega (Bioresources of Lake Onega, 2008).
Similar to other large water bodies, fishing load distribution is extremely uneven here. Fishery is primarily
aimed at harvesting valuable commercial species that may affect all fish populations, reduce abundance
and biomass of commercially important species, as well as lead to the loss of their commercial value.

The purpose of this study is to assess the level of fishing loads and the current state of the main
commercial fish of Lake Onega.

Materials and methods

Lake Onega is situated in the European North of Russia. In natural state, the surface area of the
lake is 9720 km?, 250 km? of which fall on 1500 islands. The water volume of the lake reaches 295 km?3,
the average and maximum depths are 30 and 120 m, respectively. The lake length from north to south
makes up 248 km and from west to east — 96 km; the coastline stretches for 1810 km; the indentation of
the coastline is 5.12 ( Onezhskoe ozero..., 2010). Most of the lake area (about 57%) is represented by
the sites with depths of 20—60 m. The large size and prolonged water exchange (13.6 years) contribute
to ecosystem stability and conservation of the lake. Being oligotrophic, its main part provides a stable
food base for fish (Bioresursy Onezhskogo ozera, 2008).

After the construction (1953) of the Upper Svir Hydroelectric Power Station, the water level of the
lake increased by 30 cm. Its basin is of tectonic origin located at 33.3 m a.s.l. In the Onega catchment,
1152 rivers run, 52 of which are more than 10 km long. The rivers Vodla, Shuya and Suna provide about
58% of water river inflow, while the river Svir is the only Lake’s outflow.

Three RF subjects jointly use Lake Onega. Within the administrative boundaries of the Republic of
Karelia, the water area covers about 835 th. ha (86.1% of the surface area), including the islands with
the area of 24.5 th. ha in the northern and central parts of the lake. Its southern part belongs to Vologda
(119 th. ha) and Leningrad (15.3 th. ha) Oblasts (Sostoyanie..., 2007).

In the study, we used archival materials and official fishing statistics of the Departments of State
Control, Supervision and Fish Protection in the Republic of Karelia, St. Petersburg and Leningrad
Oblast, as well as the Northwestern Territorial Administration of Vologda Oblast.

The current state of fish population in Lake Onega was analyzed on the base of the ichthyological
material taken from various fishing gears (seines, trap nets, fishweirs, fixed nets with different mesh
size) during the studies of 2018-2022. We used standard methods for fishing, analysis, and laboratory
processing of the material (Lakin, 1990; Petrova et al., 2011; Pravdin, 1966). Fish weight, commercial
length, sex, maturity, and age were determined. The names of fish were given in accordance with
Sterligova O.P. at al. (2016).

The choice of the method for estimating stocks depended on the commercial and biological
species data, including their completeness and reliability. For assessing the stock size, total allowable
catches (TAC) and recommended catch (RC), we used the methodological guidelines (Babayan, 2000;
Metodicheskie rekommendatsii po izpol’zovaniyu..., 1990, Metodicheskie rekommendatsii po kontrolu...,
2000). To estimate the amount of amateur catches, the survey data, own observations, and expert
assessments were applied.

For stock estimates, the VPA-based method (Pope, 1972; Pope and Shepherd, 1982; Riker, 1979)
and natural mortality rates calculated from the L.A. Zykov method (1986) were used. The levels of TAC
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and RC were set using standards for safe annual exploitation of aquatic biological resources (Malkin,
1999). In calculations, we used the data on official and actual (expert) catches, length-weight parameters
and age series of fish for the current and previous years. The performed mass measurements were
extrapolated using the Ford-Walford method in the estimates.

Results and discussion

In terms of fish captures, Lake Onega is a leading valuable fishery reservoir in the Republic of
Karelia. Its ichthyofauna consists of 47 fish species and subspecies from 13 families. The life cycle of
most species is associated with the lake or its tributaries.

Currently, the official fishery statistics registers 13 fishing species: Atlantic salmon Salmo salar Lin-
naeus, 1758, common whitefish Coregonus lavaretus (Linnaeus, 1758), pike perch Sander lucioperca
(Linnaeus, 1758), char Salvelinus lepechini (Gmelin, 1788) , European vendace Coregonus albula (Lin-
naeus, 1758), European smelt Osmerus eperlanus (Linnaeus, 1758), bream Abramis brama (Linnaeus,
1758), roach Rutilus rutilus (Linnaeus, 1758), perch Perca fluviatilis Linnaeus, 1758, common ruff Gym-
nocephalus cernuus (Linnaeus, 1758), common pike Esox lucius Linnaeus, 1758, burbot Lota lota (Lin-
naeus, 1758), three-spined stickleback Gasterosteus aculeatus Linnaeus, 1758. It should be noted that
since 2020, freshwater salmon of the Republic of Karelia (including the population of the River Shuya)
has been listed in the RF Red Book' and excluded from the list of aquatic biological resources permitted
for commercial fishing in the inland waters (except for the inland sea waters) of the Russian Federation?.

Over the past 5 years (2018-2022), the total fish catches varied greatly within 1324—-1895 tons
(Fig. ). Among RF subjects, the Karelia share of catches ranged from 80 to 93%, Vologda — from 7 to
19%, and Leningrad Oblast — from 0.5 to 1%. In 2022, the recorded captures in the Vologda part of the
lake amounted to 99.6 tons (7.5%), while in the Leningrad one — 13.1 tons, or 0.99% of the total catch
in the lake.

Fishery rates in 2022 in all three regions turned out to be the lowest over the past 5 years showing
a drop in the catches of almost all major commercial species (except for perch). In 2022, in the Karelian
part of the lake, the declared catch of all aquatic biological resources reduced to 1212.1 tons (91.5%
of the total catch). Observed decrease in catches was recorded for commercially valuable fish species
(such as bream and pike) and fish with low commercial value (ruff, burbot, roach). As compared to 2021,
such a reduction in the catch of 2022 was observed for ruff, burbot, roach, bream, and pike — 86%,
20.4%, 22.5%, 29.5%, and 43.6%, respectively. As in the previous years, smelt and vendace prevailed
reaching 76.5% of the commercial catch in the Karelian part. Here, their catches in 2022 reduced in-
significantly and made up 452.8 and 473.2 tons, or 87.4% and 99.9% of the level of 2021, respectively.

In Lake Onega, the VPA model-based assessment of stocks of the main commercial fish species
using natural and commercial mortality rates is carried out every year. For the last 5 years, these are
stocks of whitefish, pike perch, vendace, smelt, burbot, perch, and bream. From 2018, commercial
stocks of the listed fish species are above the average long-term values and tend to decrease. In 2021,
they were 17367 tons (Table 1), or 1582 tons less than in the previous year because of reduced stocks
of short-cycle species, i.e. vendace and smelt, which basically specify the importance of the lake in
terms of commercial fishery and are characterized by greatly varying catches. In general, the exploita-
tion of major commercial species in the last two years was far from optimum level (which is estimated
around 20% of the total commercial stock according to G.P. Rudenko (1986) and reached only 9.5% and
9.0% respectively. In 2020-2021, this indicator for whitefish was 13.0% and 13.2%, vendace —12.5%
and 11.6%, and perch — 10.9% and 14.8%, respectively.

Analysis of statistical data, actual catches at stationary fishing sites and captures made by fishing
teams in different years shows that official statistics underestimated actual fishing level by 1.5-2 times.
Thus, the unreported fish extraction approximately coincides with the expert assessments, which es-
timate that the actual catch is 1.5-2 times higher (Table 2). The earlier publications devoted to the

" Order of the Russian Ministry of Natural Resources No. 162 dated March 24, 2020 “On approval of the list of fauna objects listed
in the Red Book of the Russian Federation”.

2 Order of the Ministry of Agriculture of the Russian Federation No. 501 dated October 6, 2017 “On approval of the list of types
of aquatic biological resources for which industrial fishing is carried out in the inland waters of the Russian Federation, with the
exception of the inland sea waters of the Russian Federation, and on the recognition of the orders of the Ministry of Agriculture of
the Russian Federation as invalid”.
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Fig. 1. Volumes of official catches in Lake Onega.

fisheries of Lake Onega also report about the insufficient control and unreliable fishery data (Lipatov
and Veselov, 2005).

The data analysis suggests that in fact more than 13% of fish of the commercial stock are exploited
on the average. From the official data it follows that fishing of the main commercial species makes up on
average 44-50% of TAC and RC. In recent years, actual (expert) catches reach approximately 68—-78%
and in some years may even exceed 100% for some species (e.g. whitefish, pike perch, and bream).

The data analysis of catches for the last 50 years shows the occurrence of maximum captures of
whitefish in the period of intensive fishery of 1985-1990 (115.8 t) and their decline starting from the
early 1990s (Lukin et al., 2012). Whitefish in Lake Onega is represented by several ecological forms.
Because of the introduced fishery restrictions®, the organized fishing of only lacustrine (not river-lake)
forms is currently implemented. Official statistics demonstrates a clear downward trend in the total catch
of whitefish in this lake. At present (2018-2022), whitefish annual catches are at a very low level (ave-
rage: 18.2 t) that corresponds to the catches of the years 2007-2010 (Lukin et al., 2012). For the past
5 years, the level of exploitation reached on average 70% of TAC (changing from 58.2% to 77.8%). It
should be noted that in 2020-2022 in Leningrad Oblast, whitefish catch was not recorded at all; in the
Vologda part of the lake, it was noted only in 2020 and amounted to 0.866 tons (86.6%). During 5-year
period, age series of whitefish in net catches in the Karelian part of Lake Onega were represented by
7-10 age groups, mostly by individuals aged 4+—6+. Our observations and the analysis of the long-term
age structure have revealed some rejuvenation of the population along with a gradual decrease in the
proportion of older age groups. The average length of whitefish in 2018—2022 varied from 30.9 (2022)
to 33.8 cm (2019) and weight — from 403.6 to 545.1 g, respectively. The parameters were the highest in
the years with a larger share of older age groups found in the catches (2019).

Widespread in Onega pike perch is traditionally fished in the northeastern part of the lake. Along with
whitefish pike perch is the most valuable commercial species. In the 1990s, pike perch fishing dropped,

3 Order of the Ministry of Agriculture of Russia No. 292 dated May 13, 2021 “On approval of fishing rules for the Northern Fishery
Basin”.
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Table 1. Commercial stocks of major fish species of Lake Onega in 2020—-2021.

Commercial stock

Fish Commercial stock, t Statistical catch, t exploitation level, %
species 2020 2021 2020 2021 2020 2021
Pike perch 286.8 297.6 26.4 27.6 9.2 9.3
Whitefish 134.2 129.6 175 17.1 13.0 13.2
Vendace 4320.0 4138.7 540.5 484.8 12.5 1.7
Smelt 11700.0 10304.0 1001.0 814.5 8.6 7.9
Burbot 816.0 788.6 73.1 64.3 9.0 8.2
Bream 652.0 674.3 69.2 61.5 10.6 9.1
Perch 675.0 669.2 73.3 99.3 10.9 14.8
Total 18584.0 17002.0 1757.1 1569.1 9.5 9.0

but then stabilized at the level of 23.5-24.5 tons (Lukin et al., 2012). In 2018 — 2022 (like in the 2000s),
changes were insignificant: levels of annual catches varied within 19.7-27.6 tons (average for 5 years:
24.5 t) and reached on average 71.7% of TAC (changing from 59.7% to 80.0%). Thus, pike perch like
whitefish are among the major exploited fishery species. In the Leningrad Oblast, pike perch fishing in
2021-2022 was not recorded at all; in 2020, it amounted to 0.6 t (60% of TAC). In the Vologda part of
the lake, its captures were unstable. For instance, in 2020 and 2022, this indicator was about 0.8 tons
(on average 77.5% of TAC), while in 2021 — zero. The age structure of pike perch catches for the past
5 years is presented by 12 age groups (maximum age: 15+), starting from 3+. In net catches, individuals
aged 5+-9+ years usually dominated; the proportion of fish aged 13+ and older was under 5%; the
average weight of individuals varied from 1.13 (2019) to 1.59 kg (2020) and their length — from 42.9 to
48.3 cm, respectively.

Vendace is the most important commercial resource of the lake. Over the past 50 years, its catch
was maximum in the second half of the 1980s (841.8 t), then the average-five-year values fluctuated
within 309.0-453.4 tons (Lukin et al., 2012). According to official statistics, the commercial fishing of
vendace varied (since 2018) from 437 to 591 tons (average: 509.4); its share in the total catch reached
31-33%. The level of exploitation was quite high compared to set RC, but lower than 50%. In 2018—
2020, the age structure of spawning vendace considerably changed; there were individuals from 4 age
groups (from 1+ to 4+) with predominance of three-year-olds. In 2021, the proportion of fish aged 1+
and 2+ was almost equal. In 2022, the predominance of individuals aged 1+ influenced its biological
parameters as follows: the average length in the period under review varied from 12.7 (2021) to 13.8 cm
(2018) and mass — from 19.5 (2019) to 23.9 g (2022) being, however, within the long-term values.

In lake Onega catches, the largest share (70% of the total catch in some years) always falls on smelt, the
most abundant pelagic fish (Barsova and Sergeeva, 2017; Sergeeva and Barsova, 2016). In 2018-2022,
this indicator was within 539.0-1001.1 tons (average: 766.5) being significantly lower than in the second
half of the 2000s (1200 t) (Sergeeva and Barsova, 2016). The level of exploitation for the considered 5
years varied as 26.9-55.6% (average: 42.1%) of set RC showing a downward trend for the last two years.
Observed trend probably related to the modern version of the Fishing Rules for the Northern Fisheries
Basin, which impede smelt fishing in Petrozavodsk Bay of Lake Onega — a place of its mass spawning.
Nevertheless, smelt still ranks first in the total catch here. During the period under review, smelt fishing
was conducted only in Republic of Karelia and Vologda Oblast. In recent years, age structure of smelt
population was represented by 6—8 groups with maximum age of 9 completed years. The age composition
of abundant groups differed. Usually three-and four-year-old fish are most abundant. In 2022, three-year-
olds dominated with a high proportion of two-year-olds. Note that it is typical for inter-annual fluctuations
of this species. In 2018-2022, the average biological parameters of smelt were within the mean long-term
values (Barsova and Sergeeva, 2017; Sergeeva and Barsova, 2016): its length varied from 8.7 (2018) to
9.2 cm (2019-2020); weight — from 4.5 (2018 and 2022) to 6.2 g (2020).
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In Lake Onega, burbot is mainly a by-catch species of whitefish, pike perch and smelt. Though
legally organized fishing is not implemented in the lake, this fish is harvested annually both in the
Karelian, Vologda and Leningrad parts of the lake. In 2018-2022, annual catches of burbot ranged
from 51.3 to 92.3 tons (average: 66.6 t), and from 42.9 to 59.6% of set RC (average: 45.5%). In terms
of the average long-term fishing rates, a slight decrease (compared to the 2000s) is noted. The habitat
conditions of burbot in the reservoir are characterized as favorable. Over the past 5 years, the age
structure was presented by 8 age groups (maximum age: 10+), starting from group 3+; individuals aged
4+-6+ prevailed in the catches. Burbot from Lake Onega is characterized by a highly variable growth
rate (Kharlamov and Kovalenko, 2019): its average weight in catches of 2018-2022 varied from 0.59
(2021) to 1.21 kg (2019), while length — from 40.8 to 51.4 cm, respectively.

Perch is spread almost throughout the lake being especially abundant in the northeastern part.
There is no organized commercial perch fishery in the waterbody. According to official statistics, catch
volumes for the past 5 years varied widely from 62.7 to 114.9 tons (average: 89.8 t). The comparison
of the fishing data for the last 50 years is evidence of its consistently high catch volumes after some
drop in the 1990s (Lukin et al., 2012). The exploitation over the past 5 years ranged from 41.8 to 76.6%
(average: 57.0%) of RC. In net catches, the age structure of perch was represented by 6—13 age groups.
In 2020-2021, individuals aged 5+-8+ (and in other years — 7+—10+) dominated. The comparison of
modern and previously published data on the age structure (Lukin et al., 2012) suggests an increase in
the proportion of older age groups nowadays. In 2018-2022, perch length varied on average from 20.2
(2020) to 24.2 cm (2019); weight — from 135.5 to 341.9 g, respectively.

In Lake Onega, bream is not abundant. Despite wide distribution of bream, its share in the total
catches is insignificant. According to official data, its total catch in the lake over the past 5 years largely
fluctuated from 43.4 (2018) to 90.3 tons (2019) (average: 61.8 tons) corresponding to the level of 2007—
2010 (Lukin et al., 2012). Compared to set levels of RC, the exploitation changed significantly (exceeding
100% in some years) and reached 82.5% on the average. Along with perch and roach, bream is a by-
catch species because of the abandoned specialized fishery in the waterbody. Lake Onega is the northern
border of the native range of bream, that affects its biological parameters providing a relatively low growth
rate, late and prolonged maturation, and a long life cycle (up to 30 years). During the past 5 years, the age
structure of bream catches was presented by 11-15 age groups (maximum age: 18+), starting from 4+.
Annually, individuals aged 5+-12+ mainly dominated in the catches, however, in 2021, 4+-5+ prevailed
that changed biological parameters of this species. For instance, its average weight made up 0.283 kg
and length — 21 cm. In other years, the average mass reached 0.580 kg and length — 28.8 cm.

In general, fishery in this lake was characterized by seasonal variability. The first peak occurred in
May—June, the time of spring-spawning species (50-70% of the annual catch); the second — in August-
October, when whitefish dominated in the catches. During these periods, fixed fishing gears were mostly
used (trap nets, fishweirs, stakes, fixed nets). Moreover, the increased fishing was recently recorded
in November—-December (up to 5% of the annual catch). In the ice period, fishermen used fixed nets,
sometimes throw nets. The trends towards later ice formation and earlier ice clearance in Lake Onega
(Krupneishie ozera..., 2015) also made the effect on its winter catch.

It is obvious that the level of catches is directly related with fishery intensity (i.e. the number of
users and their fishery base). In 2021, the total number of the organized users (mainly individual
entrepreneurs) amounted to 93, the number of amateur fishermen — about 350 people. In 2022, the
first indicator increased to 94, whereas the second dropped to 300 people. In the Leningrad Oblast,
only 3 organizations are currently engaged in fishing and in Vologda Oblast — 4 (including research
organizations). In the Republic of Karelia, the number of fishery participants reduced from 88 to 87 in
2021 and 2022, respectively.

Official statistics provided by the fisheries protection authorities (North-Western Territorial
Administration of the Federal Agency for Fishery) does not contain the precise information about
the number of fishing gears used in Vologda and Leningrad Oblasts in 2021-2022. For the Republic
of Karelia, such data are available only for few users. Because of this, it is hard to analyze officially
permitted and used fishing gear in the lake fishery. Hence, we have to present just the tentative data on
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Table 3. Lake Onega fishery participants and their base.

Year 2018 2019 2020 2021 2022
Number of organized
users 75 90 93 92 94
Number of fishermen 250-300 300-350 350 357 308
more than more than
Stake nets, pcs. up to 4000 up t04600 up to 5000 5500 5000
Throw nets, seines, pcs. 1 1 0 0 0
Trap nets, fishweirs, pcs. 89 45 74 78 81
Pelagic trawls, pcs. 2 2 1 0 0
Fixed nets, pcs. 50 50 35 39 36
Catch per fisherman
per year, t 5.1 5.5 5.4 4.6 4.3
Number of fixed nets 15 14 14 15 16

per fisherman, pcs.

the employed fishing tools and the number of users in Lake Onega (Table 3).

In water bodies of Karelia, including Lake Onega, fishery participants mainly set nets with a mesh of
16—36 mm (small mesh) and 48-55 mm (medium mesh) and many fewer — large-mesh nets (60 mm and
more). Stationary traps of filtering-type (stake nets, trap nets, throw nets, etc.) and pelagic trawls were
used mostly for fishing dominant pelagic species — vendace and smelt. In 2021-2022, pelagic trawls
were not employed in the lake at all.

In recent years, along with the reduced number of professional fishermen, the use of linmeshing
fishing gears (nets) has significantly increased, whereas filter-type fishing gears (stationary nets,
trap nets) — decreased. Currently, some stabilization in the number of fishery organizations and their
production base is noted.

It should be noted that within the boundaries of the Republic of Karelia, fishing is carried out in order
to maintain the traditional way of life and economic activities of the indigenous peoples of the RF North*.
Their fishing tools are similar to those used in the commercial fishery; the share of captures in the total
fishery has considerably declined in recent years. According to statistics of the Head Department of the
Federal Agency for Fishery, one fishery organization and four entrepreneurs fished in 2021-2022 and
captured less than 0.1% of the total catch in this part of the lake (less than 1 t).

The latest official data on the amateur and sport fisheries at Lake Onega are available for 2016.
In particular, two organizations (FSBSI “Karelrybvod” and “Karelsky Barents-Rybak” LLC) fished for
whitefish and pike perch in 3 fishing sites under 3 permits. As a result, a total of 0.188 tons of pike perch
were extracted (1% of the total catch of this species in the lake).

Currently, official statistics does not keep records of fish volumes caught by amateur fishermen on
a free basis and without licenses in accordance with the Fishing Rules. Experts state that the amateur
catch in the Karelian part of the reservoir in 2010-2022 is estimated as 150 tons. It is worth noting that
unorganized fishing (with violation of fishing rules) is omnipresent and unreported in fact.

Conclusion

Fishery problems of Lake Onega and other water bodies are similar (Barsova, 2017; Konovalov
and Borisov, 2014; Levashina and Ivanov, 2014; Lukin et al., 2018; Rudenko, 2018). First of all, this is
the lack of appropriate accounting of catch volumes because of intensive poaching and unaccounted

4 Federal Law No. 166-FZ of December 20, 2004 “On fishing and conservation of aquatic biological resources”.
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amateur captures, as well as discrepancy between the data provided by the organized users and the
actual catches.

Despite the recent stabilization of the situation with the number of the organized participants and
fishing gears used, the recorded commercial catches in the lake tend to decline. In 2022, the captures
were the lowest over the past 5 years in all three regions. In addition, the reduced fishing of almost all
major commercial species (except for perch) is noticeable. In our opinion, it is caused both by economic
(abandoned both trawling and fishing of certain species due to their low profitability) and management
(changes in fishing rules) reasons.

The statistics analysis suggests that fish resources of the lake are exploited extremely unevenly.
Recent commercial stocks are estimated above the average long-term values but tend to decline. In
2020-2021, this indicator fluctuated slightly (5%). Actual (expert) catches average to 14-15% of the
commercial stocks and 68-78% of RC, exceeding 100% for some species (whitefish, pike perch, bream)
in some years.

Recent variability of length and weight parameters of major commercial fish species is within the
average annual values, and can be explained both by peculiar species biology and shifts in the domi-
nant age groups.
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