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Abstract. The work is devoted to changes in the biological parameters of the freshwater form of whitefish under condi-
tions of changing fishing intensity. During the historical period in Lake Vishtynetskoye maximum catches reached
4.5 tons in the beginning of 2000, the catch ranged from 0.1 to 2.0 tons (average 0.6 tons), this is a period of low TAC
development (fluctuations from 100 to 10%, average 50%). In the period 2017-2022, catches amount to 0.6-1.0 tons (av-
erage 0.96 tons), a period of high TAC development (fluctuations from 50 to 100%, average development 75%). The ma-
terial for the work was data obtained during the study of commercial catches (in the period 2000-2006) and data obtained
from the results of control catches (2017-2022). In total, more than 3,000 networks were performed. The data on the size-
species structure of the ichthyocenosis, the distribution of fish by depth and the size structure of whitefish are provided.
Whitefish is an important component of the ichthyocenosis, accounting for up to 20% of the catch; maximum catches oc-
cur at depths of 15-25 meters. In control catches whitefish is found with a length from 15 to 53 cm. It is shown that in the
compared periods there was a change in the average body length, it decreased by 0.6 cm, with an increase in average
weight by almost 50 g. There was also an increase in the average age of whitefish, from 4.5 years to 5 years. The detected
changes in the biological parameters of whitefish indicate a stable state of the population and the absence of a negative
impact on it from fishing in the modern period, which indicates the correct determination of the TAC value.
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AHHoTanus. Pabora nocesiieHa H3MEHEHNIO OMOJIOTHYECKHUX MapaMeTpOB IMPECHOBOAHON (OPMbI CHIa B YCIOBHSAX U3-
MEHSIOILEHCS. MHTCHCUBHOCTH IIpoMbIcia. B uctopuueckuii nepuos B 03. BUIITEIHEIIKOM MaKCUMAIIbHBIE YJIOBBL JOCTUTa-
m 4,5 T B Havane 2000-x rr., BbUIOB cocrasmsu1 ot 0,1 mo 2,0 T (B cpennem 0,6 T), 3TO MEPHOX HU3KOTO OCBOCHUSA
OLY (xonebanus ot 100 go 10 %, cpemnee ocBoenue 50 %). B 2017-2022 rr. ynoBsl coctasmsior 0,6-1,0 T (B cpenHem
0,96 T), — nepuox Beicokoro ocBoeHnst OJ1Y (xone6annst ot 50 mo 100 %, cpennee ocBoenue 75 %). MarepuanoM Uit pa-
0OTBI OCITYXWIN JaHHbIE, OTy4YEeHHbIE IPU U3yYEHUH IIPOMBICIOBBIX YI0BOB (B 2000—2006 rT.), U JaHHbIE, OITy4YEeHHBIE
10 pe3yibTaTaM KOHTPOJBHBIX 0010BOB (2017-2022 rr.). Beero mposeneno Gonee 3 000 ceremocraHoBok. [IprBeneHbI
JIaHHBIE TI0 Pa3MEPHO-BUIOBOI CTPYKType MXTHUOIIEHO3a, PAacTIPEASICHUIO PbIO MO ITyOrHaM, pa3MEpHOH CTPYKTYype CHra.
Cur sBIsIeTCsl BOXKHBIM KOMIIOHEHTOM MXTHOIIEHO3a, cocTaBisast 10 20 % ynoBa, MaKCHMasbHbIE YIOBBI IIPUXOAATCS Ha
riy6uHbI 15-25 M. B KOHTPONBHBIX yI0BaxX BCTpEYaeTcs CUT JUIHOM oT 15 1o 53 cm. [okasaHo, 9T0 B CpaBHUBAaeMBIE T1e-
PHOIBI IPOU30IILIO U3MEHEHUE CPeIHEH JUTHHBI Tena pbIO, OHa cHu3Mnachk Ha 0,6 ¢M IpH yBeTMUEeHHH CpeHel Macchl Mo-
gty Ha 50 r. Taroke IpoH30IIIo yBEIMYCHNIE CPEAHero Bo3pacta cura ¢ 4,5 1o 5,0 er. OOHapy>keHHbIE H3MEHEHUsT OHo-
JIOTHYECKUX [apaMeTPOB CUIa TOBOPST O CTaOMIIBHOM COCTOSIHHH TOITYJISIIUH M OTCYTCTBUH HETaTHBHOTO BO3/ICHCTBHS Ha
HETo MPOMBICTIA B COBPEMEHHBIH MEPUO, YTO TOBOPHT O MPABHILHOM omnpeeneHuH Beandnasl OY.

Knawuesble ciioBa: CcHur, 03¢po BI/IH_ITI)IHGHKoe, BBLJIOB, OHOJIOrHYeCKast XapaKTCPUCTHUKA, CTPYKTYPHBIC ITOKa3aTCIN

BuarogapHocTn: paboTa BEIIONHEHA B PAMKaX FOCYIapCTBEHHOTO 3aJaHus «Pa3BUTHe METOA0B OLEHKH JOMYCTUMOM
JI00bBIH 1 peIboxo3siicTBeHHOr0 MoHUTOpHHra BBP, OV Ha KOTOpHIE HE yCTaHABIMBAETCS, BO BHYTPEHHUX BOJOE-
max Kanuauarpazackoit obnactmy.

Jas wurupoBanus: bypoax A. C., Hosoorcunos O. A. buonoruueckas xapakrepuctuka cura (Coregonus lavaretus L.)
B o3epe Bumrsmenkom (Kammaunrpackas 061acTs) B COBpeMEHHBIH neproy // BecTHUK AcTpaxaHCKOro rocyIapcTBeH-
Horo TexHuueckoro yHuBepcutera. Cepust: PpiOHOe xo03stiicTBo. 2024. Ne 3. C. 7-14. https://doi.org/10.24143/2073-5529-

2024-3-7-14. EDN URCKHA.

Introduction

The whitefish Coregonus lavaretus (Linnaeus, 1758)
is a polymorphic complex species, different forms of
which inhabit water bodies from the North Atlantic to
Alaska and Canada [1]. In water bodies of Russia it is
found in rivers, lakes and estuaries of the Arctic Ocean
basin from the White and Barents Seas to Chukotka,
including in the Baltic Sea basin, forming numerous
allopatric and sympatric groups within its range [2, 3].

The biodiversity of whitefish is one of the main
factors in justifying the creation of specially protected
natural areas in the north of Russia [4]. With a vast
range and the presence of many ecological forms,
whitefish are objects of intensive breeding and fishing.
This allows to use them as models for solving of bio-
logical problems, as well as for improving the biotech-
nology of artificial reproduction and developing prac-
tical measures for their harvesting [5].

In the Kaliningrad region there are two ecological
forms of whitefish. An anadromous whitefish that
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feeds in the Baltic Sea and enters in the Curonian La-
goon for spawning in autumn [6]. The second ecologi-
cal form of whitefish — residential freshwater — lives in
the deep-water oligotrophic Lake Vishtynetskoe. The-
se forms of whitefish are completely isolated from
each other, since the migratory whitefish does not have
the opportunity to pass through the river systems from
the Curonian Lagoon to Lake Vishtynetskoye, and the
Vishtynets whitefish has its own spawning grounds
directly in the lake [7]. The whitefish fishery in Lake
Vishtynetskoe was well organized during the Soviet
period, so in the 1970s, when the main tool for white-
fish fishing was a 500-meter seine with a mesh pitch
of 32 mm, the maximum whitefish catch was 4.5 tons
in 1972. After the collapse of the Soviet Union, seine
fishing was stopped, and in the early 90s of the last
century, catches did not exceed 1 ton. In the early
2000s. catches ranged from 0.1 to 2.0 tons, averaging
0.6 tons (Fig. 1).
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Fig. 1. Whitefish catch in Lake Vishtynetskoye in the period from 2000 to 2010 [8]: TAC — total allowable catch
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In recent years, whitefish fishing in the lake has
been quite intensive and the average catch in the peri-

od from 2017 to 2022 was 0.96 tons (Fig. 2).
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Fig. 2. Whitefish catch in Lake Vishtynetskoye in the period from 2017 to 2022 [8]

Currently, there are practically no works devoted to
the study of biological parameters of whitefish in Lake
Vishtynetskoye; similar works were conducted more
than 10 years ago [9], while according to earlier studies,
the weight and size indicators of whitefish in catches in
Lake Vishtynetskoye decreased every year until the
early 2000s [10]. In the modern period, studies of such
parameters were conducted to a greater extent only in
relation to whitefish from the Curonian Lagoon, since
work is being carried out in relation to it to restore the
stock [6, 11]. In this regard, the purpose of our work is
to describe the biological parameters of whitefish in
Lake Vishtynetskoye in the modern period.

Material and research methods

Lake Vishtynetskoye is located in the southeast of the
Kaliningrad region in the Nesterovsky district. Its eastern
shore adjoins the territory of Lithuania, and its southern
shore is located near the border with Poland (Fig. 3).

Fig. 3. Map of the area of Lake Vishtynetskoe [12]

The length in the paper is commercial, weight
is full. The amount of effort is defined as the catch per
25 m of net/day (kg/f).

The materials for the work were data from com-
mercial catches (period 2000-2006). Fishing during the
specified period was carried out with nets with a mesh
pitch of 45-50 mm. In the period 2017-2022, the ana-
lysis was carried out based on the data of test catches
with nets with a mesh pitch of 10 to 70 mm. During
the specified period 3,017 net sets were carried out.
Biological parameters were compared using nets with
the same mesh pitch.

Test catches were carried out in the zone of typical
biotopes in such a way as to obtain a reliable character-
istic of the distribution, species and size composition of
whitefish in the reservoir as a whole. The nets were set
for 24 hours. Processing was carried out according to
standard methods [12, 13]. The calculations were pro-
cessed using the IAS “RYBVOD” [14] and the graphic
package of the Excel program (Microsoft, USA).

Results and discussion

The ichthyocenosis of Lake Vishtynetskoye in the
study period (2017-2023) is represented by 14 species. In
nets with a mesh pitch of 10-18 mm, ruff, roach and perch
predominate, the catch of medium-sized (20-35 mm) nets
is represented by perch, roach, whitefish, burbot, pike
and tench. In nets with a mesh pitch of more than
40 mm, such species as roach, pike, perch, burbot,
bream, tench and whitefish are noted. The highest catch
rates of whitefish were observed in nets with a mesh
pitch of 30-50 mm, the maximum density is achieved in
nets with a mesh pitch of 35 mm (Fig. 4).
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Fig. 4. Size-species structure of ichthyocenosis (by biomass), 2017-2022

Analysis of control catches by depths shows that the
highest ichthyomass indicators are observed in the
coastal zone and are provided by two species — perch and
roach. At depths of 0-5 m, the density of the fish popula-

tion provides high catches (more than 8 kg/indust-
rial effort). At depths of more than 20 m, the density
of the fish population does not reach 1 kg/industrial
effort (Fig. 5).
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Whitefish is found at depths of 5-40 m, its highest
density is noted at 15-25 m, which is explained by the

10

fact that whitefish is a representative of cold-loving
fish (Fig. 6).
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In the control catches, individuals ranging in size
from 15 to 53 cm were noted. The basis of such catches
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is formed by individuals of 32-35 c¢m in size (Fig. 7),
individuals larger than 42 cm were encountered singly.
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Fig. 7. Size structure of the whitefish population in Lake Vishtynetskoye during the study period

The average linear sizes of whitefish in commercial
catches (caught with large-particle nets with a mesh
size of 45 and 50 mm) in the period from 2000 to 2006
ranged from 30 to 38 cm, the average length during
this period was 35.0 cm [10]. The average sizes of

Length, cm

2000 2001 2002 2003 2004 2005 2006
Years

a

whitefish in Lake Vishtynetskoye in test catches in the
period from 2017 to 2023 with the same fishing gear
ranged from 33 to 38 cm, the average length was
34.4 cm (Fig. 8).

2017 2018 2019 2020 2021 2022 2023
Years

b

Fig. 8. Change in the average length of whitefish in commercial (a) [10] and control (b) catches in Lake Vishtynetskoye

In the early 2000s, the weight of whitefish in
commercial catches varied from 400 to 780 g, with an
average weight of 595 g. The weight of individuals in
the modern period fluctuates between 545 and 750 g,

11

despite the fact that the maximum weight recorded in
the period from 2017 to 2023 is less than in 2000-
2006, the average weight of whitefish is now 644 g

(Fig. 9).
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Fig. 9. Change in the average weight of whitefish in commercial (@) [10] and control (b) catches in Lake Vishtynetskoye

The average age in catches ranged from 3 to 6 years,
while in the early 2000s the basis of catches were
younger individuals, the average age was 4.5 years, in
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the modern period the average age of fish is 5.0 years
(Fig. 10).
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Fig. 10. Change in the average age of whitefish in commercial (a) [10] and control () catches in Lake Vishtynetskoye

Comparison of the linear, weight indicators and
age of whitefish in catches in 45 and 50 mm nets in the
early 2000s and in the modern period shows that the
linear indicators of fish are now lower, but the weight
and age have become somewhat higher. This can be
explained by the fact that the habitat conditions of
whitefish have now improved somewhat, and the in-
tensification of fishing thins out the population and
reduces competition for food resources.

Conclusion
In the modern period, the average catch of whitefish

(over the last 5 years) is more than 0.9 tons, with
a tendency to increase, in the early 2000s, catches fluc-
tuated greatly from 0.1 tons to 2.0 tons, while the de-
velopment of the TAC now exceeds 70%, which is
2 times more than in the earlier period. The average
length is now slightly lower, but the weight indicators
are 50 g higher, which indicates a stable state of the
whitefish population and the absence of a negative
impact on it from fishing, which confirms the correct
value of the determined TAC.
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