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Purpose. The determination and analysis of main biological characteristics of silver bream from
the point of view of the formation and exploitation of its commercial stock in the Kyiv reservoir.

Methodology. The work is based the results of monitoring field studies carried out on the Kyiv
reservoir during 2012-2014. Ichthyological materials were collected from standard commercial gill
nets with mesh sizes of 30-80 mm, which were set in different habitats and depths of the reservoir.
Collection and processing of samples was carried out using conventional ichthyological methods
adapted for the Dnieper reservoirs.

Findings. According to the data of monitoring gill nets, silver bream population in 2014 was
composed of 10 age groups. The majority of their population (70.8%) in catches was composed of
age-5 to age-7 fish, i.e. the number of modal classes increased due to the right wing of the older age
groups. The frequency distribution of silver bream had a shape of a curve with wide, however broken
(due to the reduction in age-5 fish) peak and gradual decrease. Age-length properties, fatness
parameters and condition factor of silver bream in the Kiev reservoir during last years remained on
the stable high level indicating on favorable fattening conditions and forming the ichthyomass of this
species.

At the present time, silver bream of the Kyiv reservoir formed a commercial stock with such
qualitative and quantitative characteristics, which allow exploiting it in the mode of traditional
commercial harvest and specialized harvest of silver bream concentrations with the use of gill nets
with mesh sizes of 50, 60 mm.

Originality. We obtained and analyzed the new data on the current state of silver bream (Blicca
bjoerkna) in Kyiv reservoir as an important element of commercial fish production.

Practical value. The results of the work allows increasing qualitative and quantitative
characteristics of silver bream catches and will be used for the preparation of commercial fishery
regime for the Kyiv reservoir.

Keywords: Kyiv reservoir, Silver bream (Blicca bjoerkna), age structure, fish stock, commercial
harvest.

PROBLEM STATEMENT AND ANALYSIS OF LAST
ACHIEVEMENTS AND PUBLICATIONS

Ukraine has a significant fund of inland fishery water bodies with developed fish
fauna, quantitative and qualitative parameters of which indicate on the possibility of
their rational fishery exploitation [1, 2]. According to current legal and regulatory
framework, all inland water bodies of Ukraine of national importance belong to the
category of commercial areas of fishery water bodies that supposes their special status
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regarding the provision of favorable conditions for forming resources for commercial
fishery. At the same time, large reservoirs were in fact multi-purpose water bodies, the
diversified fishery exploitation of which is a potent factor defining the direction and
intensity of successive processes in them. In this context, the conditions for forming the
population of commercial valuable species (which are characterized by increased
requirements to the quality of environment) can be estimated as unfavorable that can
significantly affect the qualitative and quantitative parameters of commercial catches
[2-4].

During a sufficiently long period, fishery regulations in the Dnieper reservoirs
were aimed at ensuring the restoration and maintenance of the stocks of major, the most
valuable commercial species. However, current conditions of the reorganization of
commercial fishery due to political and socioeconomic changes in Ukraine against the
background of the stress state of the stocks of traditional species of commercial fishery
requires the development of a multi-species commercial fishery with the involvement of
the entire fish fauna to commercial fish harvest. Intensification of the exploitation of the
stocks of alternative species, except ensuring the maximum yield, allows partially
reducing the fishery press on fish populations, which are in non-stable state [5, 6].

Fisheries management including such strategies as commercial fishery, recreational
fishery, and fish stocking can have effects on the processes of species succession by
selective harvest of abundant cyprinids in the combination with intensive stocking with
piscivorous fishes and implementation of measures on their protection for creating more
stable multiple-species ichthyocenoses [2, 7].

Fishery exploitation of the Kyiv reservoir has been carried out practically during
the entire period of its existence according the standard scheme: rare stockings, local
amelioration activities and large-scale commercial fish harvest [7, 8]. In this case, the
commercial harvest in the Kyiv reservoir is based on natural reproduction in a higher
degree than in other reservoirs of the cascade, i.e. native fish populations are
characterized by an increased level of elimination [2]. This situation becomes
complicated for silver bream because its commercial harvest depends in a high degree
from the use of partially allowed fishing gears that results in an additional necessity in
the detailed study of commercial and biological characteristics of this species.

HIGHLIGHT OF THE EARLIER UNRESOLVED PARTS
OF THE GENERAL PROBLEM. AIM OF THE STUDY

Last years, studies of fish fauna of the Kyiv reservoir have been carried out mainly
in general resource aspect without taking into account individual species [9, 10]. Purely
ichthyological works regarding the Kyiv reservoir have not been defended for more
than a 30-year period, while the majority of studies were focused on radioecological
and hydrobiological characteristics of this water body. An analysis of available
publications indicates on the absence of special studies on the biological state of silver
bream populations in the Kyiv reservoir, i.e. the state of knowledge on this species is
currently insufficient.

Accordingly, there is a need in the studies of silver bream populations of the Kyiv
reservoir from the point of view of its current biological state and conditions of the
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formation of its commercial stock as well as scientific justification of measures aimed at
its rational exploitation within the concept of balanced natural resource use.

MATERIALS AND METHODS

The work is based the results of monitoring field studies carried out on the Kyiv
reservoir during 2012-2014. Ichthyological materials were collected from standard
commercial gill nets with mesh sizes of 30, 36, 40, 45, 50, 55, 60, 65, 70, 75, 80 mm,
lengths of 70 m, heights of 1-4 m, which were set in different habitats and depths of the
reservoir. In total, during the study period, catches from 3.05 thousand net-days and
42.7 thousand fish of different species were analyzed. Amounts of commercial catches
were determined based on the data of official fishery statistics of the State Agency of
Fisheries of Ukraine. Collection and processing of samples was carried out using
conventional ichthyological methods adapted for the Dnieper reservoirs [10, 11].
Statistical data processing was carried in MS Excel.

STUDY RESULTS AND THEIR DISCUSSION

The commercial catch dynamics in the Kyiv reservoir during last 10 years was
characterized by a stable growth (with some decrease in 2013) (Fig. 1). In 2014,
commercial landings reached 900 tons that was significantly higher of the average
annual value for 2001-2010 (550 tons). This 15% increase in catches was due to silver
bream (Blicca bjoerkna), which is currently the first most abundant species in
commercial fishery in the Kyiv reservoir by weight. The total share of valuable large
size fish species in the increase in commercial fish productivity was 13.4% that taking
into account their specific stock is a high enough value.
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Figure I. Commercial catch dynamics in the Kyiv reservoir

Fish productivity in the Kyiv reservoir during last years increased to the level,
which corresponded to the mean level for all Dnieper reservoirs. However, it is
necessary to note that the technical intensity of fish harvest in the Kiev reservoir is
characterized by certain stability — the number of officially allowed commercial gill
nets ranged within 4.2-5.0 thousand nets during last 10 years.
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Currently, 15 fish species have commercial value in the Kyiv reservoir and seven
of them are considered highly valuable. The majority of 30—40 mm gill net catches in
2014 was composed of silver bream (28.3% by number and 26.9% by weight), roach
(Rutilus rutilus) (22.2% and 22.0%, respectively), and blue bream (4bramis ballerus)
(24.7% and 18.5%, respectively). In 50—-60 mm gill nets, the most abundant were roach
(18.8% by number and 26.3% by weight), silver bream (16.8% and 11.6%,
respectively) and bream (Abramis brama) (14.6% and 18.0%, respectively). The
majority of catches in large mesh gill nets was composed of bream (53.5% by number
and 54.4% by weight), pikeperch (Sander lucioperca) (22.2% and 22.0%, respectively)
and European catfish (Silurus glanis) (4.8% and 17.7%, respectively).

Thus, silver bream form a significant segment of fishery resources, which is
accessible for effective fish harvest with 50 mm mesh gill nets and which can be
considered as optimal for harvesting small sized fish in the Kyiv reservoir. A decrease
in the fishing pressure on middle age groups (due to the limitation of the use of gill nets
with mesh sizes below 50 mm) will ensure a more complete filling of the right wing of
the frequency distribution for silver bream that will create prerequisites for harvesting
this species with gill nets with a mesh size of 60 mm. E.g., mean length of silver bream
in gill nets with a mesh size of 40 mm is 20.0+1.3 cm, in 50 mm gill nets — 23.1+1.5
cm; in 60 mm gill nets — 25.3+1.5 cm.

According to the data of monitoring gill nets, silver bream population in 2014 was
composed of 10 age groups with maximum age of 12 years. The majority of their
population (70.8%) in catches was composed of age-5 to age-7 fish with the length of
17-24 cm, i.e. the number of modal classes increased due to the right wing of the
frequency distribution.

A positive trend of the optimization of the age structure of silver bream population,
which was noted in 2012-2013, is also observed in the current year — the frequency
distribution of silver bream had a shape of a curve with wide, however broken (due to
the reduction in age-5 fish) peak and gradual decrease (Fig. 2).
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Figure 2. Catches of silver bream in monitoring gill nets in the Kyiv reservoir,
2014
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The share of older age groups was high enough — 11.9% that taking into account a
sharp increase in gill net catches per unit effort indicates on normal conditions for
forming and exploiting the most productive age-length groups. The share of younger
age groups in 2014 composed 17.3% that caused a certain increase in the average
weighted age to 6.0 years (versus 3.9 years in 2012), i.e. the structural parameters of
silver bream population became typical for this species in the Kyiv reservoir.

Age-length properties, fatness parameters and condition factor of silver bream in
the Kyiv reservoir during last years remained on the stable high level indicating on
favorable fattening conditions and forming the ichthyomass of this species (Table 1).

Table 1. Age-length parameters of modal age groups of silver bream in the
Kyiv reservoir (average for 2012-2014)

Age classes, years
Parameter
4 | 5 | 6 7 8
Length, cm 17.3+0.6 19.4+0.9 20.9+1.1 223408 24.240.5
Weight, g 132419 180421 219437 284+41 351+32
Fulton’s condition 2.59 2.45 2.40 2.57 2.49
factor

The absolute catch of silver bream per unit effort in monitoring gill nets in 2014
increased compared to previous years up to 5169 fish (1300 kg) versus 2517 fish
(809 kg) mainly due to gill nets with mesh size of 40 mm that also indicates on an
increase in the number of the generations, which entered the commercial stock.

The majority of silver bream by number (68.2%) and by weight (65.2%) in 2014
were caught by 3640 mm gill nets, i.e. the majority of ichthyomass was formed by
age-length groups, which will be fully accessible for commercial harvest in 2015. High
absolute parameters of catches in this gill nets indicate on the possibility (if maintained
during 2014) of forming the sufficient stock of average age groups of this species,
which can be effectively harvested with the traditional scheme of commercial fishery.
High enough parameters of specific catch in gill nets with mesh size of 50 mm and
higher (19.5% in 2014 of the total catch weight) indicate on the presence of certain
reserves for fish harvest by large mesh size gill nets, however, the same as in previous
years, silver bream were not recorded at all in gill nets with mesh sizes larger than
70 mm. Taking into account the characteristics of fishing gears allowed for fish harvest
in the Kyiv reservoir (gill nets with mesh sizes of 36-48 mm and >70 mm), a
conclusion on high selectivity of middle age groups (age-5-6) can be drawn. This
cannot be considered as rational from the point of view of the rational use of aquatic
living resources because the maximum yield per recruit (with average natural mortality
M=0.27) corresponds to the beginning of intensive commercial exploitation of silver
bream starting from the age-7—-8. Accordingly, for increasing the efficiency of silver
bream harvest, it is advisable to use locally the gill nets with mesh size of 50-60 mm,
which can catch older age groups of this species. In the conditions of fixed fishing limit
it will contribute to a reduction in the number of fish caught with significant
improvement of qualitative characteristics of fish catches (average weight of silver
bream in 36—40 mm gill net catches is 210 g, in 5060 mm gill net catches — 377 g). In
addition, the actual average number of spawnings of silver bream is 2.1, while if the
fishing pressure is shifted to age-7-9, this number can increase to 4.0.
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Thus, at the present time, silver bream of the Kyiv reservoir formed a commercial
stock with such qualitative and quantitative characteristics, which allow exploiting it in
the mode of traditional commercial harvest of small sized species. At the same time, for
ensuring the maximum efficiency of commercial harvest it is necessary to provide the
possibility for implementing (upon condition of preventing the negative effect on
younger age groups of other species) the specialized harvest of silver bream
concentrations with the use of gill nets with mesh sizes of 50, 60 mm.

CONCLUSION AND PERSPECTIVES
OF FURTHER DEVELOPMENT

Silver bream is currently the main commercial species on the Kyiv reservoir, which
ensures 20.9% of the total annual catch.

According to the data of monitoring gill nets, silver bream population in 2014 was
composed of 10 age groups. The structural population indices of the silver bream of the
Kyiv reservoir are characterized by significant improvement, in particular by an
increase in the share of middle and elder age groups against the background of their
stably high total number.

Age-length properties, fatness parameters and condition factor of silver bream in
the Kyiv reservoir during last years remained on the stable high level indicating on
favorable fattening conditions and forming the ichthyomass of this species.

Currently, silver bream of the Kyiv reservoir formed a commercial stock with
qualitative and quantitative characteristics, which allow exploiting it in the mode of
traditional commercial harvest and specialized harvest of silver bream concentrations
with the use of gill nets with mesh sizes of 50, 60 mm.

In the conditions of the reorganization of commercial fish harvest on the Kyiv
reservoir with further limitation of the application of small mesh size gill nets, a
promising trend in the studies is an analysis of the reaction of silver bream population
on the transfer of fishing pressure to the right wing of the frequency distribution with
the determination of biological and fishery aspects of such type of harvest regime.
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Mema. Bu3sHayeHHA mMa aHani3 OCHOBHUX 6i0A02iYHUX XAPAKMePUCMUK MAO0CKUPKU 3 MOYKU
30py hopMyBaHHA ma eKcrayamauii if npomucaoeoezo 3anacy 8 Kuiscbkomy 8000CX08UWU.

Memooduka. B ocHosy pobomu nokaadeHi pe3yabmamu Moabo8ux O00CAiOHceHb, AKi
30ilicHiosanuce Ha Kuiscekomy sodocxosuw,i npomsazom 2012-2014 pp. IxmionoziyHuli mamepian
8i0bupascs 3 yn08ie KOHMPOMLHO20 MOPAOKY CiIMOK 3 KPoKoM 8iuka a=30—-120 mMm ma cmaHOApMHUX
MPOMUCA0BUX CIMOK, AKi 8UKOopucmosytomoeca Ha Kuiscbkomy sodocxosuwyi. Bidbip ma o6pobka npob
30ilicHo8anuCL 30  30207b6HONPUUHAMUMU  1pU  NPoB8edeHHi ixmiono2iyHuUx 00CnioHeHb Ha
OHIiNPoBCLKUX 8000CX08UWAX MEMOOUKAMU.

Pesynbmamu. [110CKUPKAG HA CbO200HI € OCHOBHUM npomucnosum sudom Kuiscekozo
8000cx08UWa, 30 PAXYHOK AK020 3abesnevyyemocs 20,9% 3020a1bH020 piyHO20 ynosy. [lonynayisa
yboeo sudy 8 ynosax npedcmasaeHa 10 sikosumu 2pynamu, ii ocHosy (70,8%) cknadanu n'smu—
cemupiyHi 0cobuHu. Po3MipHO-8G208i XAPAKMEPUCMUKU [/70CKUPKU MPOMA20M OCMAHHIX POKie
301UWamMeca Ha cmabinbHO 8UCOKOMY pigHi. CMpPYKMYpPHO-hYHKUIOHAAbHI MOKA3HUKU nonyaayii
M/0CKUPKU 8KA3YIOMb HA CIpUsmMsusi ymosu icHysaHHA 0aHo20 e8udy y Kuiscekomy sodocxosuui i
cgid4ame npo moxcausicme 30ilicHeHHA (020 egheKmuBHO20 MPOMUC/IOB020 BUMAYYEHHA AK 8
38UYaliHOMY pexcumi, MaK i pexcumi crneyianizoeaHo2o a108y CiMKamu 3 Kpokom siyka 50, 60 mm.

Haykoea Hosu3Ha. OmpumaHi i NpoaHanizoeaHi Ho8i OaHi W00 Cy4yacHO20 CMAaHy NAOCKUPKU
KuiscbKko2o 8000Ccx08UWLA AK 8aM#(1UBO20 eseMeHMY hopMy8aHHSA MPOMUCA080i pubonpodyKyii.

MpakmuyHa 3Ha4yumicme. Pe3ysabmamu pobomu 00380A80Mb MiOBUUUMU AKICHI i KifbKiCHI
XapaKmepucmuku ys08i8 MA0CKUPKU, | 6ydymb BUKOpUCMAHi npu nid2omosyi pexumy
rnpomucnosozo pubasnecmea 8 Kuiscokomy sodocxosuuyi.

Kntoyoei cnoea: Kuiscoke sodocxosuuie, naockupka (Blicca bjoerkna), sikosa cmpykmypa,
npomucnosuli 3anac, pubanscmeo.
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|.ZAKHARCHENKO, V. LYTVYNENKO, S. KURGANSKIY

BUOJIOTUYECKAA XAPAKTEPUCTUKA TYCTEPbI (BLICCA BJOERKNA)
KAK OBBEKTA MPOMbICNIOBOIO PbiBOJ1IOBCTBA
B KMEBCKOM BOAOXPAHUIULLE

WU. 1. 3axapueHKo, ari_z@ukr.net, UHCTUTYT pblbHOro xo3alicTea HAAH, r. Knues
B. A. JIutBMHeHKoO, darg@darg.gov.ua, locyaapcTBeHHOEe areHTCTBO pPbiOHOro
X03A1CcTBa YKpauHbl, r. Knes

C. B. KypraHckui, skurgansky@yandex.ua, MHCTUTYT pbibHOro xo3ancrtea HAAH,
r. Kues

Llens. OnpedeneHue u aHAAU3 OCHOBHbIX BUOIO2UYECKUX XAPAKMEPUCMUK 2ycmepbl C MOYKU
3peHUA POPMUPOBAHUA U IKCMAYamayuu ee npomMbica108020 3anaca 8 Kuesckom 8000xpaHunuwye.

Memoduka. B ocHogy pabomsi MosnoxeHsl pesyasmamsi Moaesbix uccaedosaHuli, Komopeie
ocywecmenanuce Ha Kueeckom eodoxpaHunuuje 8 meveHue 2012-2014 ze. WxmuonozuyecKuli
mamepuasn omoupanca U3 ya0808 KOHMPOAbHO20 nopAdka cemeli ¢ wazom a4eu a=30-120 mm u
CMaHAapmMHbeIX NPOMbICA08bLIX cemell, KOmMopble UcCnonb3ylomca Ha Kuesckom 8000xpaHuauwe.
Ombop u obpabomka npob ocywecmsnsanuce Mo obWENPUHAMbIM pu  fposedeHuU
uxmuosoauvecKux uccnedosaHuli Ha OHernpPoBCKUX 8000XPAHUAUWAX MEMOOUKAM.

Pe3ynemamel. [ycmepa Ha ce200HA A8/14emcA OCHOBHbIM MPOMbICA08bIM 8udom Kuesckozo
8000XpaHuUAuUWa, 3a cuem Komopozo obecnevyusaemca 20,9% obuwezo 20008020 ynosa. Monynayusa
amozo suda 8 ynosax npedcmaeneHa 10 8o3pacmHeiMu epynnamu, ee ocHosy (70,8%) cocmasnsnu
namu-cemuzodosansie 0cobu. PasmepHo-gecosble XAPAKMEPUCMUKU 2ycmepbl 8 meyeHue
rnocnedHUX s1em ocmarmca HA cmabusnbHO BbICOKOM yposHe. CmpyKmypHO-YHKUUOHA/bHbIE
rnokazamenu nonyaAAyUU 2ycmepsl yKasbieatom Ha 674020MpusmHsie ycioeuax CywecmeosaHus
daHHozo 6uda 8 Kuesckom e00oxpaHuauwe U ceudemesnscmeyrom O B803MOMHOCMU
ocywjecmesneHua e2o 3ghheKmueHO20 NPOMbICI08020 U3LAMUA KAK 8 OBbLIYHOM pexcume, mak U
pexcume cneyuanu3upos8aHHo2o 1084 cemamu ¢ wa2om adeu 50, 60 mm.

HayyHasa Hoeu3Ha. [losyyeHbl U M[POAHAAU3UPOBAHLI HOBble OQHHbIE OMHOCUMENbHO
cospemMeHHo20 cocmosAHuUA eycmepsl Kuesckozo 8000XPAHUAUWA, KAK BAMCHO20 3nemeHma
¢opmuposaHusa npomeicaosoli pbibornpodyKyuu.

Mpakmuyeckasa 3HayumMocmo. Pe3ysemamesl pabomesl 10380/40M M0BbICUMb KAYECMBEHHbIE U
KOsuYecmeeHHble XapaKmepucmuKu yn0808 2ycmeps! U 6y0ym ucCnosb308aHLI Npu n10020mosKe
pPexuma rnpomsica108020 pblbonoscmaa 8 Kueackom 8000XpaHuUAUUE.

Kntoueesble cnoea: Kuesckoe eodoxpaHunuuje, 2ycmepa (Blicca bjoerkna), eo3pacmmuas
CmMpyKmypa, npomsicsa0o8eili 3anac, psibosnoscmso.
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