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Purpose. Scientific justification of directions
for improving the procedure for dividing limits
and forming lots for the right for commercial har-
vest of aquatic biological resources, taking into
account the variability of structural indicators of
catches in conditions of multi-species fishery.

Methodology. Structural characteristics
were determined based on the analysis of
catches in different parts of the Kremenchuk
Reservoir (Cherkasy, Svitlovodsk, Hradizk) dur-
ing the 2026 fishing season. A total of 1,585 net-
day catches of gillnets were studied and 17,338
specimens of ichthyofauna were subjected to
incomplete biological analysis. The criteria for
the importance of the species were assessed
based on the average (for the period 2024-
2025, i.e. the period when limits for the catch
of all types of aquatic bioresources were imple-
mented) of utilization of limits and the average
share of a certain species in the total catch of
commercial fish species. The values obtained
for each species were compared with the aver-
age for the reservoir for all species. The collec-
tion and analysis of materials was carried out
according to generally accepted methods for
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Mema. Haykoee 0brpyHmyeaHHs1 HarpsiMKie
yOOCKOHaneHHs1 nopsioky po3nodiny nimimie ma
hopmysaHHsi 1iomie Ha rpaso MPOMUCITI08020
8us108y 80OHUX biopecypcig 3 ypaxyeaHHAM ea-
piaberibHOCMIi CMpPYKMYypPHUX MOKa3HUKI8 yrnosie
8 ymosax Myrbmugudogo2o pubanscmea.

Memoduka. CmpykmypHi xapakmepucmu-
KU 8uU3Havanucsi Ha nidcmasi aHanidy yrnosis
y Ppi3Hux yacmuHax KpemeHuyubko2o 6000-
cxosuwa (M. Yepkacu, m. CeimmnogodchK, C.
lpadusbk) nMpomsicoM MPOMUC/I08020 CE30HY
2026 p. Bcboeo byno docnidxeHo yrnosu 1585
cimko0ib cmaeHux cimok; HerosHomy bionoaiy-
HoMy aHanisy niddaHo 17338 ex3. npedcmas-
HuKig ixmioghayHu. Kpumepii 3Hadywocmi audy
ouiHrBanucs Ha nidcmasi cepedHb0o20 (3a rne-
piod 2024-2025 pp., mobmo nepiod, konu bynu
eseldeHi niMimu Ha eusnos ecix eudie 800HUX
biopecypcig) 0Cc80€HHS rlimimie ma cepeOHbOI
yacmku rneeHoeo 8udy 8 3azalsilbHOMY yroei Ya-
cmukosux 8udig pub. OmpumaHi 3Ha4yeHHs1 0151
KOXHO20 8udy MopieHto8arnu 3 cepedHiMm rnokas-
HUKOM 3a sodocxosuwem 0ns scix sudis. 36ip
ma aHania mamepiarnie 30ilicHIO8ascs 3a 3a-
2anbHoNpulHAMUMU O OHINPOBCHLKUX 8000-
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Dnipro reservoirs. The volumes of commercial
catches were determined based on official com-
mercial fishery statistics.

Findings. The identified statistically signif-
icant differences indicate the need to apply a
differentiated approach to fishing regulation and
management (allocation of quotas and fishing
efforts) separately for different parts of the reser-
voirs. The current quota distribution system does
not take into account the uneven distribution of
aquatic biological resources in the water area of
reservoirs, which causes a deterioration in the
economic efficiency of fishing enterprises. The
relative importances of individual species were
calculated, which showed its economic attrac-
tiveness and role in the formation of the general
fishery resource base. Analysis of these indica-
tors shows that the list of species that form the
price of a lot in Dnipro reservoirs should include
bream, pikeperch, roach, silver bream, bleak,
Black Sea sprat, and for the Kaniv, Kamianske
and Dnipro (Zaporizhzhia) reservoirs - addition-
ally Prussian carp. The most optimal is to catch
important species based on limits with the inclu-
sion of quantitative indicators in the lots, while
catching others should be based on the general
forecast without dividing into individual quotas.

Originality. Original methodological ap-
proaches to the procedure for allocating quotas
for harvesting aquatic biological resources in
the Dnipro reservoirs are proposed based on
the economic concept of the relative importance
of the species.

Practical Value. A list of species that should
form the base price of quotas for the special use
of aquatic biological resources has been deter-
mined, which can be used for forming lots at the
auction for the sale of commercial fishing rights.

Keywords: inland fisheries, fishery man-
agement, total allowable catch, species impor-
tance, auction lot.

PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS
AND PUBLICATIONS

Sustainable and non-exhaustive use of
aquatic biological resources, in particu-
lar for commercial fishing, is impossible
without an effective system of restrictive

cxosuw, memodukamu. Obcs2u MPoOMUCIO8UX
ynoeie eusHadyanu 32i0HO 3 OaHumu OgiuitiHOI
POMUCII080I CMamucmuku.

Pesynbmamu. BuseneHi cmamucmuy4HO
3Ha4ywi 8iOMIHHOCMI 8Ka3ylomb Ha HeobXxio-
Hicmb  3acmocyeaHHs  OughepeHUiliosaHo20
nioxody 00 HopMyeaHHsi ma yrpaesniHHs Mpo-
mucriom (po3nodinly Keom i MPOMUCIO8UX 3y-
Cusib) OKpPeMO Or1s Pi3HUX YacmuH 8000CX08ULY,.
YuHHa cucmema po3nodiny Keom He epaxoeye
HepigHOMIpHicmb po3nodiny 8o0HUX biopecyp-
cie Ha akeamopii 6000CX08UW, WO CHPUYUHIOE
rioaipweHHs1 EKOHOMIYHOT echekmueHocmi pubo-
006ysHux nidnpuemcms. Po3paxoeaHi NokasHu-
Ku 8iOHOCHOI 3Ha4yujocmi 8udy, siKi MoKasyroms
lioeo eKkoHOMiYHY npusabrusicmb ma posnb y
opMmysaHHi 3azanbHoi cupo8UHHOI 6a3u npo-
mucny. AHani3 Yux rnokasHukKig rnokasye, ujo 6o
nepeniky eudis, siki (popMytomp UiHy rioma, Ha
OHinposcbKux godocxosuwiax crid eKYumu
nsawa, cydaka, rimky, oCcKUpKy, 8epxoeod-
Ky, mronbky, Ons KaHiecbkoz2o, Kam’saHcbKo20
ma [Hinposcbkoeo (3anopiabkoz2o) 8000CXo-
suwa — 0odamkogo Kapacsi cpibrnsgcmoeo.
HationmumansHiwum € sunoe sHadyuux sudie
Ha nidcmasi nimimis i3 eKmo4YeHHsIM 00 fomig
KifIbKICHUX [MOKa3HUKI8, 8U108 IHWUX — 8 paxy-
HOK 3aealnibH020 rpo2Ho3y 6e3 po3dineHHs Ha
iHOugIiOyarbHi Keomu.

Haykoea Hoeu3Ha. 3arnporoHosaHi opuei-
HanbHi MemoOuyHi nidxodu 0o nopsidKy po3ario-
diry keom Ha 8uri08 800HUX biopecypcig y OHi-
rposcbKuUx sodocxosulyax Ha nidcmasi eKoHo-
MiYHOI KoHUenuii 8iOHOCHOI 3Haqywocmi gudy.

Mpakmu4Ha 3Havywjicmb. BusHadeHul
nepenik eudis, siKi NOBUHHI popmysamu 6a3zosy
UiHy K8om Ha crieyjianbHe 8UKOPUCMaHHS 800-
Hux Giopecypcie, sKull MOXe euKopucmosysa-
mucs rpu ¢hopMyeaHHI 51omig Ha ayKUIOHi rnpo-
Oaxy npas Ha rpomucriose pubanbcmeo.

Knroyosi croea: sHympiwHe pubanbcmeo,
yrnpaeriHHS fNpoMUCIIOM, JTiMIm 8usiosy, 3Hady-
wjicms 8udy, 10mM ayKujoHy.

MOCTAHOBKA MPOBJEMM
TA AHAJI3 OCTAHHIX
JOCJIKEHD 1 MYBJIKALINA

Crane Ta HEBUCHAXIIUBE BUKOPHUCTAH-
HI BOJHHX OiopecypciB, 30Kpema Uit
3IIMCHEHHS TMPOMMCIIOBOTO pPHUOAIHCTBA,
HeMOXxJIMBe 0e3 e()eKTUBHOI CUCTeMHU 00-
MEKyBaJbHUX 3aXO/iB, HAUIOMNPEHIIIH-
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measures, the most common of which are
the establishment of catch limits and/or
permissible fishing effort.

Determining the total allowable catch
and its subsequent distribution among
enterprises is a central element of mod-
ern fisheries management. In modern lit-
erature, this problem is considered not as
a purely biological establishment of the
maximum allowable catch, but as a mul-
ti-criteria task, in which it is necessary to
simultaneously take into account the state
of the stock, the risk of its depletion, the
economic efficiency of fishing, enterprise
income, employment, fairness in resource
distribution and long-term sustainability of
fishing. Modern approaches increasingly
integrate biological characteristics of the
stock with economic models of enterprise
behaviour and procedures for evaluating
management strategies. The coherence and
adequacy of quota allocation and adminis-
trative regulation of the use of biological
resources is an important sign of an effec-
tive and transparent approach to fisheries
management [1-4].

At the same time, the choice of a
strategy for managing aquatic biological
resources can be based on several basic
principles — achieving the maximum pos-
sible catch, the maximum allowable catch,
determining the optimal fishing effort, etc.;
in recent years, the use of bioeconomic
models has become widespread, which are
a practical implementation of the concept
of maximum economic yield [5, 6].

A key link in aquatic biological re-
sources management systems is the proce-
dure for granting the right to exploit them,
which is largely based on the interaction
of biological and organizational factors.
Economics can play a key role in under-
standing this interaction, especially re-
garding the political-economic aspects of
translating scientific advice into fishing
opportunities. Such assessments should
include an understanding of critical points

MM 3 SIKUX € BCTAHOBJICHHS JIIMITIB BUJIOBY
Ta/abo JOMyCTUMOI BETMUUHU IPOMUCIIO-
BOTO HABAaHTAXKCHHS.

BusHaueHHs JOIyCTUMOTO 0OCSTY BH-
JIOBy Ta HOrO TOMANBINNAN PO3MOAT MiXK
MiNPHEMCTBAMH € IIEHTPAJBHUM eJIe-
MEHTOM Cy4YacHOTO PHOOTOCHONAPCHKOTO
yIOpaBIiHHA. Y CydacHi miTeparypi L
mpobJemMa po3MISIAEThCSl HE SIK CyTO Oi-
OJIOTIYHE BCTAHOBJICHHS MAaKCHUMAJIbHO
JIOITyCTIMOTO BHJIOBY, a SIK OaraTokpure-
pianbHE 3aBAHHS, Y SIKOMY HEOOX1THO OfI-
HOYACHO BPaxOBYBATH CTaH 3amacy, PU3HK
HOro BUCHQ)XEHH:, EKOHOMIUHY e(eKTHB-
HICTh TPOMHCITY, JIOXOJIW ITiIIIPUEMCTB,
3afHATICT, CHPABEUIUBICTh PO3MOALTY
pecypciB  Ta JOBFOCTPOKOBY CTIMKICTB
pubanscTBa. CydacHi miAXoau Jaenai ya-
CTIlIe THTErPYIOTh OIOJOTIYHI XapaKTepH-
CTHKH 3aI1acy 3 eKOHOMIYHHMH MOJEIISIMU
MOBEIIHKK ITIIPUEMCTB Ta TPOIEeIypa-
MH OLIHKU YIPaBIiHCBKUX CTpaTeriil.
VY3romKeHicTh Ta aJIeKBaTHICTh PO3TIONLTY
KBOT 1 aJMIHICTPaTHBHOTO PETYITIOBAHHS
BUKOPUCTAaHHS O10JIOTIYHHX PECypciB €
BOKJIMBOIO O3HAKOIO €(EKTHBHOIO MpO-
30pOTO TIIXOMy JO YIPaBIiHHSA pHOAh-
cTBOM [1-4].

[Ipu oMy BUOIp cTparerii ynpasiiH-
Hs BOIHMMHU Oiopecypcamy MOXKe TPYHTY-
BaTHCS Ha KIJTBKOX 0a30BUX IMPHUHITAIIAX —
JIOCSITHEHHSI MaKCHMaJIbHOTO MOKJIMBOTO
YIOBY, MAKCUMAIIFHOTO JIOIYCTHMOTO VIO~
BY, BU3HAUEHHSI ONTUMAaJIBHOTO TIPOMHUCIIO-
BOTO 3yCHJIISI TOIIO; OCTAHHIMH POKAMH
HaOyBae MOIIUPEHHS 3aCTOCYBaHHS Oioe-
KOHOMIUHUX MOJICNICH, SIKi € MPaKTHIHOO
peanizaiielo KOHLEMNIT MaKCHMaJIbHOTO
€KOHOMIYHOTO BHJIOBY |5, 6].

KitouoBor0 J1aHKOIO CHCTEM yIpaB-
JIHHS BOJXHUMH OlopecypcaMu € MOpsIoK
HaJIaHH: [TpaBa Ha 1X KOPUCTYBaHHS, SIKHH
3HAYHOIO MIPOIO IPYHTYETHCS Ha B3aEMOJII T
010JIOTIUHUX Ta OpraHizaliifHUX YHHHU-
KiB. EKOHOMIiKa MOYe BiIrpaTH KIIFOYOBY
ponb y po3yMiHHI 1€l B3aemonaii, ocobnu-
BO ILIOJIO ITOJITHKOEKOHOMIYHHX ACIIEKTIB
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or thresholds for maintaining ecosystem
services [7, 8]. At the same time, the right
to fish, as a rule, determines only the right
of access to aquatic resources, i.e., fish-
ermen often optimize fishing for several
species, focusing on different species dur-
ing the season, depending on the state of
stocks and market conditions. The choice
of fishing gear and fishing areas increases
the catch of some species at the expense of
others. Fishermen may deliberately extend
the season for the species with the highest
market value, but this behavior may short-
en the season for other species [3, 9—11].

A quota system with a high degree of
stability and security, in which the right
is unlikely to be expropriated and is long-
term, can encourage companies to make
appropriate long-term investments. The
benefits of managing individual quotas in
terms of improving fishing strategy and
profitability are well known [12-13], but
less attention has been paid to how the dif-
ferent components of the quota portfolio
can drive decisions that underlie the alloca-
tion of effort and the behavior of fishermen
aimed at maximizing profits. Variations in
the components of the quota portfolio can
create economic incentives that change the
optimal fishing strategy and profitability.
One solution to more effectively exploit
economies of scale and increase the sus-
tainability of fish stocks and water areas is
to develop flexible management tools that
simplify regulation [14—16]. Quota alloca-
tion policies often aim to achieve goals of
fairness and equity by preserving historical
levels of participation and access. How-
ever, this reliance on historical patterns
makes allocation policies vulnerable to
climate change, which alters the availabil-
ity of the fishery resources base for small-
scale and new entrants [12].

In this regard, the problem of finding
equilibrium prices for aquatic biological
resources in conditions of multi-species
fishing arises. Thus, all quota prices are

MIEPETBOPEHHST HAyKOBUX PEKOMEHMAINH y
MOXKJIMBOCTI /Ui pubanbeTBa. Taki oliHKH
MTOBUHHI BKITFOUATH PO3YMIHHS KPUTHYIHUX
TOYOK ab0 MOpPOTOBUX 3HAYCHb IS IIiJI-
TPUMKH €KOCUCTeMHHX 1ochyr [7, 8]. Ilpn
FOMY TIPaBO Ha pUOAIBCTBO, SIK IPABUIIO,
BH3HAYAE JIMIIE IPABO TOCTYITY 0 BOIHUX
pecypciB, TOOTO pHOAJIKK YacTO ONTUMI3Y-
FOTh TIPOMHMCEIN 32 KUTBKOMa BUIAMH, Opi-
€HTYIOUUCh HA Pi3HI BUAM Yy Yac CE30HY,
3aJIe)KHO CTaHy 3aIlaciB i pUHKOBUX YMOB.
Bubip 3Hapsiap 10By Ta ALISHOK MPOMHUC-
7y 301UIBIIYE YIOB OJHUX BHJIIB 3a paxy-
HOK IHMHNX. Pubanku MOXyTb CBiOMO
PO3TSATHYTHU CE30H VIS BUIY 3 HAMBHIIIOIO
PHHKOBOIO BapTICTIO, aJie Taka MOBe/IHKa
MOYKE CKOPOTHUTH CE30H ISl 1HIIUX BHJIIB
(3, 9-11].

Cuctema KBOTYBaHHS 3 BHCOKHM CTY-
MIEHEM CTaJIoCTi Ta Oe3mekH, B SKil mpa-
BO HaBPSJl 4M Oyle SKCIPOIPIHOBaHO 1 €
JIOBFOCTPOKOBHUM, MOXKE CIIOHYKAaTH KOM-
MaHii JI0 BiJNOBITHUX JIOBIOCTPOKOBUX
KariTajJoBKJIaJcHb. [lepeBaru ympasiiH-
HS IHJWBIIyaJIbHUMH KBOTaMH 3 MOTIISITY
MOJIMIIEHHS. CTpaTerii MpoMUCITy 1 Hpu-
OyTkoBOCTI JIoOpe Bimomi [12—13], mpote
MEHIIIC YBaru MPHUIUIIETHCA TOMY, SIK Pi3-
HI KOMIIOHEHTH TOpT(deas KBOT MOXYTh
MPOBOJNTH PillIEHHS, 110 Y OCHOBI pO3IIO-
JITY 3yCHIIb 1 TIOBEIIHKH PHUOAJIOK, CTIps-
MOBAHOTO Ha MAaKCHMi3alil0 MpUOYTKY.
Bapiariii y KoMIIoHeHTax MOPTQens KBOT
MOXYTh CTBOPIOBATH CKOHOMIUHI CTHUMY-
JM, SIKI 3MIHIOIOTh ONTUMAJIbHY CTpare-
rif0 MPOMHUCITY Ta MPUOYTKOBiCTh. ONHUM
13 pilieHb s e€(EKTHBHINIOIO BUKOPH-
cTaHHs eeKTy MacTaly Ta MiABUIICHHS
CTIHKOCTI BHUKOPUCTAHHS PHOHHX 3araciB
Ta aKBaTOPii € po3poOKa FHYYKUX IHCTPY-
MEHTIB YIIPaBIiHHSI, IO CHPOINYIOTH pe-
rymoBaHHs [14—-16]. IToniTuka po3noainy
KBOT YacTO CIIPSIMOBaHA Ha TOCSTHEHHS
LiJel CrpaBeJIMBOCTI Ta PIBHOCTI IILJIS-
XOM 30€peKeHHsI PiBHS ICTOPUYHOT y4acTi
ta goctymy. OJHaK 15 ornopa Ha iCTOpHY-
HI Mojelli poOUTh TONITHKY PO3TOALTY
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determined jointly: the marginal willing-
ness to pay for a quota for one species in
the catch always depends on the value of
the quota for all other species in the catch.
The full exploitation of quotas for catching
one or more fish species before the end of
the fishing period and the increase in the
corresponding quota prices to their limit
values, equally affects the reduction of the
number of quota prices that can be adjust-
ed in equilibrium [4, 17].

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

In the last 20 years, various schemes for
distributing the total allowable catch for
fishing enterprises have been implemented
in Ukraine — allocation of individual quo-
tas for 1 year, shares of the total allowable
catch for 5 years, quotas for catching only
certain species, catching aquatic biologi-
cal resources at the expense of the general
forecast.

A disadvantage of the previous quo-
ta allocation mechanism was its basing
on ‘“historical” catches, the distribution
of catches among fishermen who had the
opportunity to invest in and develop their
fishing fleets for a longer period, which
complicated the development of other
enterprises and prevented the emergence
of new operators. A similar situation was
noted for international fisheries, indicating
the need for a more equitable approach (in
terms of equal access to resources) for all
participants [15].

Scince 2024, the allocation of quotas
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BPa3JIMBOIO JI0 3MIHH KJIIMATY, 10 3MIHIOE
JOCTYITHICT CUPOBUHHOI 0a3u MPOMHUCITY
JUTsE TpiOHOMACIITA0OHUX Ta HOBUX ydac-
HukiB [12].

VY 3B’s3ky 3 UM, TocTae mpoliie-
Ma MOILIYKy pPIBHOBRXHHUX I[iH Ha BOJHI
Olopecypcd B yYMOBax 0araTOBHIOBOTO
pubanbcTBa. TakuM YWHOM, BCi I[iHM Ha
KBOTH BHM3HAYAIOTHCS CIUIBHO: TPaHUYHA
TOTOBHICTh IUIATUTH 32 KBOTY JJISI OJTHOTO
BHJIY B YJIOBI 3aBXK/IH 3JIC)KHTh BiJl BAPTO-
CTi KBOTU JJISl BCiX IHIIMX BUJIB B YJOBI.
IToBHE OCBOEHHS KBOT Ha BHJIOB OJHOTO
a00 JEKUTBKOX BUAIB puO 10 3aKiHUEHHS
IIPOMHUCIIOBOTO TIEPIOTy 1 T ABUILICHHS Bil-
MOBITHUX IiH HAa KBOTH 10 iX MPAaHUYHUX
3HA4YCHb OJIHAKOBO BIUIMBAE HA CKOPOUCH-
HsI YMCIIA I[iH Ha KBOTH, SIKi MOXKYTh KOPH-
T'yBaTHCS B CTaHi piBHOBaru [4, 17].

BUAIVIEHHSA HEBUPIIIEHUX
PAHIIIE YACTHH 3ATAJIBHOI
INPOBJEMMU. META POBOTH

B ocranni 20 pokiB B Ykpaini peaiizo-
BYBAJIUCS Pi3HI CXeMH PO3MOALTY 3arajb-
HOTO JIONTYCTUMOTO YIIOBY JUIsi pu00100yB-
HUX ITiIITPUEMCTB — BUJIUICHHSI 1HTUBITY-
AITBHUX KBOT Ha | piK, YaCTOK 3arajJbHOTO
JNiMITY Ha 5 POKiB, KBOTYBaHHS BHJIOBY
JIUIIIE OKPEMHX BH/IIB, BUJIOB BOJHUX 010-
PECYPCIB B paxyHOK 3araJlbHOTO IIPOTHO3Y.

SIK HemoNmiK Ui TONEepPeTHBOTO Me-
XaHI3My pO3MOALTY KBOT OyJl0 Ha3BaHO
{oro 6a3yBaHHS Ha «ICTOPHYHHUX) YIOBaX,
PO3MOLT YIOBIB MK KOPHCTYBadaMHu, SIKi
OUTBIIMIA TIePioa BOJIOMUIH MOXIIUBICTIO
IHBECTYBaTH Yy CBO1 puOanbcbki (uoTH i
pO3BHBATU iX, IO YCKIAIHIOE PO3BUTOK
IHIIUX MiIIPHEMCTB Ta YHEMOXKIIHBIIOE
MOSIBy HOBHX KOPHCTYBadiB. AHaJlOTi4HA
cutyailist Oyia BiJ3Ha4YeHa 1 JUIsi MiXKHa-
POIHOTO pHOANBCTBA 13 3a3HAYCHHSM He-
00X1THOCTI CIpPaBeUIUBIIIOTO MiaXony (Y
YacTHHI PIBHOTO JIOCTYIy 0 PECYpCiB)
JUTSL BCIX ydacHUKiB [15].

I3 2024 p. posmomin KBOT Ha Mpo-
MHUCIJIOBE PHOAIBbCTBO 3IIHCHIOETHCS Ha
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for commercial fishing has been carried
out based on the results of auctions, i.e.
individual quotas are formed at the ex-
pense of purchased lots [18]. At the same
time, individual lots differ only in the to-
tal volume of catch of aquatic biological
resources, while the ratio of species in
them is the same. If for the main target
species such a formalized catch structure
does not play a fundamental role due to
sufficiently large catch volumes, then for
secondary species it can be a critical fac-
tor, because the utilization of quota for a
certain species de facto causes a signifi-
cant restriction or even a complete ces-
sation of fishing. Similar cases for minor
species have been recorded in the past, for
which it was proposed to catch them at
the expense of the general forecast, with-
out dividing them into quotas [19].

At the same time, under conditions of
centralized quota allocation, it was shown
that the low level of diversification of
fishing for many fishermen and high de-
pendence on several key fisheries nega-
tively affect the efficiency of fishing, lead
to increased fluctuations in income and a
decrease in the interest of participants in
fishing business activities [20].

Another factor in the deterioration of
the economic performance of fishing en-
terprises is the inclusion in the price of a
formalized lot of species that are absent in
a given fishing area or have no commercial
value.

Under these conditions, there is a need
to introduce mechanisms that will allow
taking into account the heterogeneous dis-
tribution of objects of fishing and making
appropriate adjustments to the procedure
for determining individual quotas.

Accordingly, the purpose of this work
is to scientifically substantiate the direc-
tions of improving the procedure for dis-
tributing limits and forming lots for the
right to commercial fishing of aquatic bi-
ological resources, taking into account the

MiJICTaBl pe3yJabTaTiB  ayKIiOHIB, TOOTO
IHJMBiAyalbHI KBOTH (OPMYIOThCS 3a pa-
XyHOK npuaoanux JjoTiB [18]. [Ipu mpomy
OKpEeMi JIOTH BiJIPI3HAIOTHCS JIUILE 3arajb-
HUMH 0OCSTaMH BHJIOBY BOJHHX Oiope-
CypCiB, TOAI SIK CIIBBiJIHOIIEHHS BUJIB B
HUX € OTHAKOBHM. | SIKIIO TSI OCHOBHUX
00’€ekTiB IpoMHUCITYy Taka (hopmarizoBaHa
CTPYKTypa YIIOBY HE BiJirpae MpPUHIIHIIO-
BOT POJIi BHACHIJIOK JOCUTh BEIUKHUX 00Cs-
TiB BUJIOBY, TO JUIS JPYTOPSTHUX BUJIIB T1C
MOXe OyTH KPUTHYHUM YHMHHUKOM, aJKe
OCBOEHHST KBOTH Ha TIEBHUH BHI Je-(ax-
TO CIPUYMHIOE 3Ha4HE OOMEKEeHHS abo
HaBITH TIOBHE TIPUIUHECHHS IIPOMHUCIHY.
[ToniOHi BUNIAAKK [T IPYTOPSAHUX BHUIIB
(iKCyBaIMCh 1 B MUHYJIOMY, JUIS 9OTO OYJI0
3alpOMOHOBAHO 3/IIHCHIOBATH 1X BHJIOB B
PaxyHOK 3araJibHOTO MPOTHO3Y, 0e3 po3Ii-
JIEHHs Ha KBOTH [19].

[lpn mpoMy U1 YyMOB IIEHTpAi30Ba-
HOTO PO3MOJLTY KBOT OyJ0 MOKa3aHo, IO
HU3BKHI pIBEHb TUBEpcUQIKaIli puodab-
cTBa s OaraTboX pHOAIOK Ta BUCOKA
3aJIS)KHICTh BiJl KUTBKOX KITFOYOBHX TIPO-
MUCJIIB HETaTUBHO BIUIMBAIOTh Ha eQek-
THBHICTh TPOMHUCITY, IIPU3BOATH 710 301JTb-
[ICHHS KOJMBAHb JIOXOMIB Ta 3HUKCHHS
3aIliKaBJICHOCTI YYaCHUKIB pHOOI00YBHOI
MiAIPUEMHUIIBKOT AistbHOCTI [20].

[HITIM 9PHHUKOM TIOTIPIIEHHS €KO-
HOMIYHUX TIOKAa3HUKIB puUOOJO0YyBHUX
MIJAIPUEMCTB € BKJIFOUSHHS JI0 IIHU (Pop-
MaJIi30BaHOTO JIOTY BUJIB, Ki B JTAHOMY
pUOOTIPOMHUCIIOBY paiioHI BiICYyTHI abo He
MaroTh KOMEpLiHHOI IIIHHOCTI.

3a MX yMOB BHHHWKA€ HEOOXITHICTBH
B 3aIlIPOBAPKCHHI MEXaHi3MiB, SIKi 103BO-
JISITH BPAaxOBYBATH HEOTHOPITHHIA PO3MO-
T 00’ €KTIB IPOMUCITY Ta BHOCUTH BiJIHO-
BiJIHI KOPEKTHBH B IOPSIOK BU3HAYCHHS
IHJMBIIyaTbHUX KBOT.

BinmoBinHo, MeTOI JaHOi POOOTH €
HayKoBE OOIDYHTYBaHHS HAIlpsSMKiB yHO-
CKOHAJICHHSI TIOPSAKY PO3IOIITY JIIMITIB
Ta (OpMYyBaHHS JIOTIB Ha MPAaBO MPOMHC-
JIOBOTO BHJIOBY BOJHHX OiopecypciB 3 ypa-
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variability of structural indicators of catch-
es in conditions of multi-species fishing.

MATERIALS AND METHODS

Structural indicators and volumes of
commercial catches were determined
based on a field analysis of catches of the
entire set of netting gears used during the
observation period (gillnets with a mesh
size of a=38-140 mm, fyke nets with a
mesh size of a=30-40 mm) in different
parts of the Kremenchuk Reservoir (Cher-
kasy, Svitlovodsk, Hradizk) during the
2026 fishing season. A total of 1,585 net-
day catches of gillnets were studied, and
17,338 specimens of ichthyofauna were
subjected to incomplete biological anal-
ysis. The collection and primary analysis
of materials were carried out according
to generally accepted methods for Dnipro
reservoirs [21].

Structural heterogeneity of catches was
assessed using y*-tests; in addition, multi-
variate analysis using the Bray—Curtis cri-
terion was used [22, 23].

The criteria for the species importance
were assessed based on the average (for the
period 2024-2025, i.e., the period when
limits were introduced for the catch of all
species of aquatic bioresources) utilization
of limits and the average (for the period
2024-2025) share of a certain species in
the total catch of commercial fish species.

Since the development of the limit is
an indicator of demand, and the share in
the catch is an indicator of resource avail-
ability, i.e., equal criteria, to ensure a bal-
ance between them (in particular, in terms
of leveling out extremely high values of a
certain indicator) and bringing the dimen-
sion into a more correct form for analysis,
the geometric mean was used.

The calculation was carried out using
the formula:

Ki: b4, (D
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XyBaHHSIM BapiadelbHOCTI CTPYKTYPHHUX
MOKa3HUKIB YJIOBIB B YMOBaX MYJIbTHBHUJIO-
BOTO pHOaIbCTBA.

MATEPIAJIN TA METOAH

CTpyKTypHI IOKa3HUKH Ta 0OCATH TIPO-
MUCJIOBOTO BHJIOBY BU3HAYAIH Ha ITiICTaBi
HATYpHOTO aHaJi3y YJIOBIB BChOTO HAOOPY
YaCTUKOBHX 3HAPSIIb JIOBY, SIKi BUKOPHUCTO-
BYBalld B TEPIOJI CIIOCTEPEkKECHb (CTaBHI
CITKH 3 KpokoM Biuka a=38-140 mm, site-
pi 3 Kpokom Biuka a=30—40 MM) B pi3HUX
gactiHaX KpeMeHdyIbKoro BOIOCXOBHIIA
(M. Yepkacu, M. CBITIOBOJACHK, C. [pa-
IIU3BK) TPOTSATOM IMPOMHCIOBOTO CE30HY
2026 p. Beboro Oymno noCHiKeHO YIOBH
1585 ciTkoaid cTaBHUX CITOK; HEITOBHOMY
OiloyoriyHOMY aHai3y mijnano 17338 exs.
MIPEJCTaBHUKIB ixTiodayHu. 36ip Ta mep-
BUHHUI aHaJli3 MarepialiiB 3/iiCHIOBAIH
3a 3araJbHONPUNHATAMH JJIsl JTHIIIPOB-
CBKHX BOJIOCXOBHIIl MeToauKamu [21].

CTpyKTYpHY HEOJHOPIIHICTH YJIOBIB
OLIIHIOBAJIK 32 Y>-TeCTaMH; KpiMm Toro, OyB
BUKOPUCTAHUI OaraTOBUMIpHUH aHaIi3 3a
kputepiem bpes—Keprica) [22, 23].

Kputepii 3HauymocTi BUgy OLiHIOBAIH
Ha MIJICTaBi cepeHboro (3a mepiox 2024—
2025 pp., ToOTO Tepion, Koau OyIu BBEC-
Hi JIIMITH Ha BUJIOB BCIX BUIB BOAHUX 010-
pecypciB) OCBOEHHS JIMITIB Ta CepeaHbOL
(3a mepiog 2024—2025 pp.) 4acTKH MEBHO-
TO BHIY B 3arajJbHOMY YJIOBI YaCTHKOBUX
BHJIIB pHO.

OCKIJIbKM OCBOEHHS JIIMITY € TIOKa3HH-
KOM TIOIIUTY, @ YaCTKa y BHJIOBI — ITOKa3-
HUKOM PEeCypcHOi 3a0e3neueHocTi, ToOTOo
PIBHOBEITUKUMH KPUTEPIsIMH, Ui 3a0e3-
neyeHHsl OanaHcy MK HUMH (30Kpema B
YAaCTHHI HIBENTIOBAaHHS HAIBHCOKHX 3Ha-
YeHb MICBHOTO MMOKA3HUKA) Ta MIPHUBEICHHS
PO3MIpHOCTI B O1JIbIII KOPEKTHY IS aHATi-
3y Gopmy, OyJI0 BUKOPUCTAHO T€OMETPUY-
HE cepellHe 3Ha4eHHs. Po3paxyHok 31ilic-
HIOBABCS 32 (HOPMYJIOIO:

Ki: D4 (D
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where K. — relative importance of a
species;

p, — average share of species in catch-
es;

q, — average development of catch lim-
its for this species.

As a reference value (i.e., exceeding
which indicates the need to include the
species in the lot price), we took K ob-
tained by formula (1) for the entire com-
mercial ichthyological complex of a cer-
tain reservoir.

The volumes of commercial catches
and the characteristics of the material and
technical base of fishing were determined
according to the data of the official com-
mercial fishing statistics of the central
executive body that implements the state
policy in the field of fisheries.

STUDY RESULTS
AND THEIR DISCUSSION

The species structure of catches is
formed based on two main components —
the developed fishery resource base and
its organization on a specific water body.
The optimal situation is a uniform distri-
bution of the fishing pressure based on
objects of fishing, according to which the
resource, which is characterized by the
highest ichthyomass, should be harvested
more intensively. In practice, this rule does
not always work, not least due to problems
not directly related to fishing. First of all,
this is the market situation, i.e., the possi-
bility of quickly selling the caught fish and
its price. In addition to market conditions,
additional restrictions due to martial law
have a significant impact. In particular, in
2023-25, a significant decrease in fishing
intensity was noted for all main objects,
while the distribution of fishing pressure
by objects of fishing does not fully corre-
spond to the quantitative indicators of their
ichthyomass (Fig. 1).

It should be noted that the current

ne K. — BiZHOCHA 3HAYyIIiCTh BUIY;

P, — CEpeJIHs YacTKa BUJLY B yJIOBaX;

q, — CEpENHE OCBOCHHS JIMITIB Ha BH-
JIOB IaHOTO BUJTY.

Sk pedepentHe 3HaYeHHs (TOOTO ITe-
PEBHIICHHS SIKOTO CBITYHUTH TMPO HEOO-
X1JIHICTh BKJIFOUEHHSI BHJIY JIO IIIHH JIOTA)
npuiiManu nokasHuk K, orpumanuii 3a
¢dopmyioro (1) 1 BCbOTO TPOMHUCIIOBOTO
IXTIOKOMIIJICKCY MIEBHOTO BOJOCXOBUINA.

OO0csary MPOMUCIIOBUX YJIOBIB Ta Xa-
PAKTEpPUCTHKY  MarepialbHO-TEXHIYHOT
0a3u MPOMUCITY BH3HAYAIH 3T1THO 3 JIaHH-
MU OQIliifHOI MPOMUCIOBOT CTATUCTHKU
[EHTPAIHHOTO OpTraHy BUKOHABYOI BJIaIH,
SIKUH pealtizye IepaBHY HOJITHKY Y cde-
pi puOHOTO TOCIIOAPCTRA.

PE3YJIBTATU JOCJIIXEHb
TA IX OBIOBOPEHHS

Bunosa cTpykTypa yiaoBiB GopMyeTh-
s 3a PaxyHOK JBOX OCHOBHHUX CKJIaJIOBHX
— chopMoBaHa CHPOBUHHA 0a3a MPOMHC-
Ny Ta HOro opraHi3ailis Ha KOHKPETHOMY
BOIHOMY 00’€kTi. ONITUMAaTBLHOIO CUTYAITi-
€10 € PIBHOMIPHUH PO3ITOJIiT HABAHTAKEH-
HS 32 00’€KTaMU JIOBY, 3a SIKHM pPecypc,
II0 XapaKTePU3y€EThCS HAWBUIIIMH TTOKa3-
HUKAMU 1XTiOMACH, MOBHHEH BUITyYaTUCS
iHTeHCHBHINIe. Ha mpakTuili me npaBuiio
HE 3aBXKIY IPAIIOE, 1 HE B OCTaHHIO Yep-
Iy BHACIJIOK IpoOieM, Oe3mocepenHbo
3 MPOMHCIOM He ToB’si3anmMxX. Hacamre-
pen 1e KOH IOHKTYpa PHHKY, TOOTO MOX-
JIUBICTh MIBUKOI peastizallii BUIOBICHOL
pubu Ta ii mina. KpiM puHKOBOT KOH FOHK-
TYpH, 3HAUHHI BIUIMB CIIPABJISIOTH A0IAT-
KOB1 0OME)KEHHS Y 3B’ sI3Ky 3 BOEHHUM CTa-
HOM. 3o0kpema, y 2023-25 pp. BigmiueHo
CYTTEBE 3HWKCHHS IHTCHCHBHOCTI TPO-
MUCIY Ui BCIX OCHOBHHUX 00’€KTiB, MpH
[IBOMY PO3MOJLT MPOMHUCIOBOTO HaBAaHTa-
JKEHHSI 32 00’ €KTaMU JIOBY HE IMOBHOIO Mi-
POXO BIJNIOBIJIA€ KITbKICHUM TMOKa3HUKAM
ix ixtiomacu (puc. 1).
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Fig. 1. Distribution of fishing pressure by some fish species of Dnipro reservoirs

in 2023-2025

analysis of the efficiency of fishing in the
Dnipro reservoirs is mainly based on the
analysis of the total average annual catch
in the entire water area, without taking into
account the spatial aspect. Meanwhile, due
to the large size and diversity of biotopes,
this factor can significantly affect the spe-
cies composition and catch volumes. At
the same time, fishing in reservoirs is tra-
ditionally carried out on deckless vessels
(as of 2021, their share for the Kyiv Res-
ervoir was 68.9%, Kremenchuk reservoir
— 97.8%, Kaniv, Kamianske and Dnipro
(Zaporizhzhia) reservoirs — 100%), which
determines the relatively small size of fish-
ing areas; the high price of fuel and lubri-
cants also significantly limits the area for
setting of fishing gear of a particular fish-
erman. To assess this factor, we conducted
an analysis of catches in individual fishing
areas of the largest reservoir in the cascade
— Kremenchuk Reservoir. The results are
summarized in Table 1.

The analysis of commercial catches
indicates the presence of statistically sig-
nificant differences (}*=450.1; p<0.001) in
the species composition and structure of
fish catches between different areas of the
Kremenchuk Reservoir. This indicates the
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Cripn 3a3Ha4MTH, 110 Cy4acHUH aHaui3
e(eKTUBHOCTI TPOMHUCIY Ha IHINIPOB-
CBKHX BOJJOCXOBHILAX B OCHOBHOMY IPyH-
TyeThCS Ha aHali3i 3arajpHOTO Cepen-
HBOPIYHOT'O YJIOBY Ha BCii akBartopii, 0e3
BpaxyBaHHS MIPOCTOPOBOTO acriekTy. Mix
THM, BHACJIJIOK BEJIMKUX PO3MIpiB Ta pi3-
HOMAHITTS OIOTOIIB, LEeH YUHHUK MOXKE
CYTTEBO BIUIMBAaTH Ha BUJOBMU CKJaJ Ta
o0csru ynoBiB. Ilpn npomy Tpammiiiino
MIPOMHCENl Ha BOJOCXOBHILAX 3iHCHIO-
€ThCsl HA Oe3MmanyOHHX CylaHax (CTaHOM Ha
2021 p. ixus yactka 11 KuiBcbkoro Boj1o-
cxoBHula ckiana 68,9%, Kpemenuyuskoro
— 97,8%, Kaniscbkoro, Kam’sHCBKOTO Ta
JlHinpoBchKoro (3anmopi3bkoro) BOIOCXO-
Bull — 100%), 110 3yMOBIIOE BiJHOCHO
HEBEJMKI PO3MIpH IUISTHOK TPOMHCIY;
BHUCOKA I[iHA HA MAJMBHO-MACTHJIbHI Ma-
Tepiann TaKOK CYTTEBO OOMEXKY€E IUISHKY
BCTAHOBJICHHS 3HAPs/Ib JIOBY KOHKPETHOTO
KopucTyBava. J{J1s1 OIHKK JaHOTO YNHHH-
Ka Hamu OyB IpOBEICHWH aHaji3 yJIOBIB
Ha OKpEMHUX PHOOIPOMHUCIIOBHX JUISHKAX
HaAHOIIBIIOr0 BOAOCXOBHINA KacKaay —
Kpemenuynpkoro. Pesynbratu 3BeficHI B
Tabnuo 1.

[IpoBenenuit  aHayi3 TPOMHUCIOBUX
VJIOBIB CBITYHTH TMPO HASIBHICTh CTa-
TACTUYHO JIOCTOBIPHHUX  BIJIMIHHOCTEH
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Table 1. Species structure of commercial catches of the Kremenchuk Reservoir

in 2026, % by weight

Fish species | Cherkasy | Svitlovodsk | Hradizk
Bream (Abramis brama) 67.0 83.0 55.1
Roach (Rutilus rutilus) 15.8 4.9 22.5
Pikeperch (Sander lucioperca) 1.6 3.1 4.2
Prussian carp (Carassius gibelio) 1.2 0.6 0.4
Silver bream (Blicca bjoerkna) 5.3 3.1 1.9
European perch (Perca fluviatilis) 0.2 1.8 1.0
Northern pike (Esox lucius) 0.4 0.1 0.2
Wels catfish (Silurus glanis) 0.0 0.5 0.6
Blue bream (Ballerus ballerus) 8.1 1.0 0.0
Ziege (Pelecus cultratus) 0.0 0.5 12.8
Chinese carps 0.3 0.6 1.0
Others species* 0.1 0.7 0.3

Note. * — wild carp (Cyprinus carpio), asp (Leuciscus aspius), vimba (Vimba vimba), radd (Scardinius

erythrophthalmus).

heterogeneity of fishing conditions, the de-
velopment of biotopes and the spatial dis-
tribution of commercial fish stocks within
the water area of the reservoir.

For the Kamyanske Reservoir, due
to the spatial limitations of field obser-
vation data, the results of the analysis of
commercial fishing statistics by region
were used. Statistical analysis of species
diversity of commercial catches showed
significant spatial heterogeneity of their
structure between users engaged in fish-
ing within Dnipropetrovsk, Kirovohrad,
and Poltava regions. According to the re-
sults of the y2-test of homogeneity when
combining data for three years, highly
significant differences between regions
were found (¥*=303.5; p<0.001). A similar
result was obtained when analyzing each
year separately: ¢*=97.3-137.8; p<0.001.
Multivariate analysis of species compo-
sition based on the Bray—Curtis criterion
also confirmed a statistically significant
effect of area (BC=8.00; <0.05). The main
component that formed the differences be-
tween the regions was the Prussian carp,
an additional contribution to the formation
of interregional heterogeneity was made
by bream, roach and certain species of
predatory fish.

(¥*=450,1; p<0,001) y BuUmoBOMY CKJjaji
Ta CTPYKTYypi YJOBiB puOM MDK Pi3HUMH
nurstakaMu KpeMeHuybKoro BOJOCXOBH-
ma. [le BKa3ye Ha HEOTHOPIAHICTH yMOB
MIPOMHUCITY, PO3BUHEHOCTI O10TOIIIB Ta MPO-
CTOPOBOT'O PO3MOIIIY MPOMHUCIOBHX CTajl
pub y Mexax akBaTopii BOIOCXOBHIIIA.
Jnst Kam’stHCBKOTO BOJIOCXOBHIIA Y
3B 513Ky 3 IPOCTOPOBOIO OOMEIKEHICTIO Ja-
HUX HATYPHHUX CIIOCTEPEKEHb Oy BHKO-
pHCTaHI pe3yIbTaTy aHaji3y IPOMHUCIOBOL
CTaTUCTHUKH 3a 00nactaMu. CTaTUCTHYHUHA
aHaJli3 BHJIOBOTO PI3HOMAHITTS MPOMHUC-
JIOBUX YJIOBIB BHSIBHB 3HAYYIIy MPOCTO-
POBY HEOIHOPITHICT 1X CTPYKTYPH MIX
KOPUCTYBa4aMH, Kl 3AIMCHIOIOTh MPOMH-
cen B Mexax JlHinponerpoBcbkoi, Kipo-
Borpaacbkoi Ta IlontaBcbkoi oOmacteit.
3a pesyabTaraMH y>TeCTy OTHOPITHOCTI
mpu 00’ €THAHHI TaHUX 32 TPHU POKH, BCTa-
HOBJICHO BUCOKO3HAYYIIIl BIIMIHHOCTI MiK
obmactsimu (*>=303,5; p<0,001). Anao-
TIYHHUNA pe3yJabTaT OTPHMAHO IMPU OKPEMO-
My aHaJji3i KOKHOTO poKy: ¥=97,3—137,8;
p<0,001. BaratoBumipHHi aHami3 BUIO-
BOTO CKJIaJly Ha OCHOBI KpuTepito bpes
— Keprica Takox miATBepAUB CTaTHCTHY-
HO 3Hauymuil edekr obmacti (BC=8,00;
p<0,05). OcHOBHUM KOMIIOHEHTOM, IO
(hopMyBaB BIIIMIHHOCTI MiX OONIACTSIMH,
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Thus, the results obtained indicate the
presence of a stable spatial differentiation
of the species composition of commercial
catches of the Kremenchuk and Kami-
anske reservoirs, which was manifested
throughout all the years studied.

One of the ways to solve the problem of
the mismatch between the catch structure
and the existing stock of objects of fishing
is to optimize the order of distribution of
individual quotas. Unlike the previous pro-
cedure, when the user himself ordered the
required catch volumes of each species for
which a catch limit was set, in accordance
with the specifics of a particular fishing
area and/or market conditions, the current
procedure provides for the unification of
the ratio of species in catches.

It should be noted that the objective
necessity of total division into individual
quotas is due to the peculiarities of form-
ing the starting price of a lot, which in-
cludes absolutely all species [18]. Accord-
ingly, there is a need for scientific justifica-
tion of the procedure for forming the price
of a lot, which will allow catching some
species without individual quotas, with
payment for their use based on the actual
catch.

Thus, the analysis of literature sources
and actual structural indicators of catches
indicates the need to introduce a differ-
entiated approach to determining quotas
(lots) for commercial fish harvest in Dni-
pro reservoirs. In our opinion, this prob-
lem should be solved in two directions —
optimizing the procedure for determining
the starting price of a lot and applying a
differentiated approach to the formation of
structural indicators of individual quotas.

The practical implementation of the
first direction consists in determining the
significance of fishing objects in the con-
text of forming an optimal (from the point
of view of economic attractiveness) indi-

OyB Kapach cpiOJNSICTHI, JOTaTKOBUI BHE-
COK y (pOpMyBaHHsI MI>KOOIACHOI HEOJHO-
PIAHOCTI 3/TIHCHIOBAJIH JISII, TUTITKA Ta OK-
peMi BUAU XIDKUX pUo.

TakuM YMHOM, OTpPHMAaHI pe3yabTaTd
CBiJTYaTh MPO HAsBHICTH CTiiiKO1 mpocTo-
poBoOi nudepeHIialii BHIOBOTO CKJIay
MIPOMUCIIOBHX YJI0BiB KpeMeHUyIbKOTO Ta
Kam’sHCHKOTO BOZIOCXOBHIIL, SIKA TPOSIBIISI-
J1acs MPOTSITOM YCiX JTOCTIKEHUX POKIB.

OaHHUM 13 HANpPsIMKIB BUPIMICHHS MTPO-
071eMU HEBIMOBITHOCTI CTPYKTYpPH YJIOBIB
cthopMoBaHOMY 3amacy 00’€KTiB MPOMUC-
JIy € ONTHUMIi3alis NOPAAKY PO3MOJLTYy iH-
JUBIyaTbHUAX KBOT. Ha BiMiHY Bij morie-
PEIHBOTO MOPSIIKY, KOJIH KOPHCTYBa4d CaM
3aMOBJISIB HEOOXIHI OOCSATH BHJIOBY KOX-
HOTO BHJY, JJIS IKOTO BCTAHOBJICHHH JIIMIT
BHJIOBY, BIAMOBIIHO JIO CIEIU(IKUA TICB-
HOTO pUOOMPOMHCIOBOrO pailoHy Ta/abo
KOH IOHKTYPH pPUHKY, YHHHHH TOPSIIOK
3yMOBIIIOE yHi(iKalio CIiBBiIHOLICHHS
BHJIIB B YJIOBaX.

Ci1ijz1 3a3HaYUTH, 1110 00’ €KTUBHA HEOO-
X1JIHICTh TOTAJILHOTO PO3/IICHHS HA 1HH-
BiJyaJIbHI KBOTH 3yMOBJICHAa OCOOIMBOC-
TAMU (OPMYBaHHS CTApPTOBOI I[IHH JIOTA,
B SIKY BKJIIOUAIOTHCSI aOCONIIOTHO BCi BHIH
[18]. BiamoBigHO, BUHUKAE HEOOXITHICTH
y HayKOBOMY OOIDYHTYBaHHI MHOPSJIKY
(dbopMyBaHHS IIHH JIOTa, SKa JO3BOJIHTH
BUJIOBJIIOBaTH YacTUHY BHJIIB 0e3 iHIMBI-
IyalbHUX KBOT, i3 BHECEHHSM IUTATH 3a iX
BUKOPUCTAHHS 32 (DaKTHYHUM BHJIOBOM.

TakuM YWHOM, aHaNi3 JiTepaTypHUX
Jokepen Ta (aKTHYHHUX CTPYKTYPHHX MO-
Ka3HHKIB YJIOBIB CBIAYUTH PO HEOOXiM-
HICTb BBEJIEHHS AU(DEPEHIIHOBAHOTO Mif-
XOJy JT0 BU3HAYCHHS KBOT (JIOTIB) Ha TPO-
MHCJIOBE BUOOYyBaHHS pUOU B JHINIPOB-
CBKHX BOJOCXOBHMIIAX. Ha Ham mormsn,
nMaHa mpoOiieMa MMOBHHHA BHPINIYBATHCS
3a JIBOMa HaIPsIMKaMH — OTITUMI3allisl 1o-
PSIKY BU3HAYEHHSI CTAPTOBOI I[iHU JIOTA Ta
3aCTOCYBaHHS JU(PEPEHITIHOBAHOTO TT1JIXO0-
ny 10 (GopMyBaHHS CTPYKTYPHHUX MOKa3-
HUKIB 1H/MB1IyaJIbHUX KBOT.
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vidual lot. For this purpose, it is advisable
to use indicators of the relative impor-
tance of the species, which we evaluated
according to two criteria — attractiveness
as an object of fishing and actual commer-
cial biomass (for reservoirs, this criterion
is necessary — due to limited specialized
fishing and fishing with gillnets with rel-
atively low species selectivity, abundant
species will be stably recorded in fishing
gear regardless of the interest of fishery
enterprises).

Thus, we obtain an integral indicator of
the relative importance of a species, which
increases when the species is abundant for
a given reservoir or fishermen are actively
exploiting its catch limit; the fishery inter-
pretation of which will be as follows:

— large catches with low utilization of
the limit — an abundant but not valuable
species;

— high utilization with small catches —
valuable but non-abundant species;

— both indicators are high — main com-
mercial species.

The results of calculations using for-
mula (1) are summarized in Table 2.

Bleak and Black Sea sprat due to their
harvest in the mode of specialized fishing
(with the addition of appropriate fishing
gear only to individual lots) must be in-
cluded in the price of the lot in all reser-
voirs. However, due to the limited nature
of'the fishery for these species, they should
be included in only 1-5 lots depending on
the total limit for the reservoir, with a pro-
portional distribution between these lots of
specialized fishing gear. Thus, the possibil-
ity of purchasing the right to catch target
species will be ensured exclusively for us-
ers interested in them, without overloading
other lots.

The economic assessment of this pro-
cedure can be carried out based on the spe-
cies structure of the limits of commercial

[IpakTryHa peainizailis TEpIIOro Ha-
OpsSMKY TOJNATae y BH3HAUCHHI 3HAYY-
mocTi 00’€KTIB MPOMHUCITY B KOHTEKCTI
GbopMyBaHHS ONTUMAJIBHOTO (3 TOYKU
30py €KOHOMIYHOT MPUBAOIMBOCTI) 1HIH-
BiJlyaJIbHOTO JIOTA. 3 LI€I0 METOIO JOLIb-
HO BHUKOPHCTATH TOKAa3HWKH BiJIHOCHOI
3HAYYIIOCTI BUJY, SIKY MU OIIHIOBAIU 3a
JIBOMa KPUTEPISIMA — TPHBAOIUBICTh K
00’€ekTa MPOMUCITY Ta (PAKTUUHA ITPOMUC-
JoBa Oiomaca (U BOTOCXOBHII IIeH KpH-
Tepiit HeOOX1THUI — BHACHTIIOK OOMexe-
HOTO CIICIiaTi30BaHOTO TIPOMHUCITY Ta JIOBY
CTaBHMMHM CITKAMHU 3 BIJIHOCHO HH3LKOIO
BUJIOBOIO CEJICKTMBHICTIO YMCEJIbHI BUAU
cTallNbHO (hiKCYBATUMYTHCS B 3HAPAIIAX
JIOBY, HE3QJICXKHO BiJI 3aIIKaBJICHOCTI PH-
00100yBHHUX MiITIPUEMCTB).

TakuM YHHOM OTPUMYEMO IHTETPalIb-
HUA TIOKa3HUK BIJHOCHOT 3HAYYIIOCTI
BHJTY, SIKHH 3pOCTA€ Y BUITAIKY, KOJIU BHUJI €
YHCJIEHHUM I JAHOIO BOJOCXOBHMINA a00
pUOAaTKH aKTHMBHO OCBOIOIOTH JIMIT HOTO
BUJIOBY; PHOOTOCIIONAPCHKE TAyMav4eHHsI
MOJISITATUME B HACTYITHOMY:

— BEJIMKI YJIOBH 32 HH3BKOTO OCBOEHHS
JMITY — MaCOBHIA, aJie He [IHHUH BU/I;

— BHUCOKE OCBOCHHS 3a MajIMX BHJIOBIB
— IIHHHM, ajle HEYUCIIEHHUI BHI,

— BHCOKI 00HIBa ITOKa3HUKH — OC-
HOBHHI IPOMHUCIIOBUN BUI.

Pesynbratu po3paxyHKiB 3a HOpMyI00
(1) 3BeneHi B TabUITIO 2.

BepxoBonka Ta TrombKa, BHACIIZOK iX
JoOyBaHHS B PEXHUMI CIEIIaTi30BaHOTO
mpoMHCTy (3 J0AaBaHHSM BiJMOBIIHUX
3HAPSIb JIOBY JIMIIE IO OKPEMHUX JIOTIB),
MIOBUHHI BKJIIOYATHCS B I[iHY JIOTY Ha BCIX
BojocxoBuIIax. [Ipu oMy BHACHIIOK
00OMEKEHOTO XapakTepy IPOMHUCIY IHX
BH/IIB, BOHM ITOBHMHHI BKJIFOUATHCS JIMIIE
110 1-5 710TiB B 3aJICKHOCTI BiJ] 3arajbHOTO
JIMITY Ha BOJIOCXOBHIIIE, 3 MPOITOPITIHHIM
PO3MOALIOM MK LUMH JIOTAMH CIielia-
J30BaHUX 3HAPSIb JIOBY. TaKMM YHHOM,
Oyrne 3abe3neueHa MOXKIIUBICTb NpUAOaHHS
IpaBa Ha BWJIOB IIUThOBHX BH/IIB BHKIIFOY-

241

ISSN-L 2075-1508 FISHERIES SCIENCE OF UKRAINE ¢ Ne 3/2026




ORGANIZATIONAL PRINCIPLES FOR DETERMINING COMMERCIAL FISHING
IN THE DNIPRO RESERVOIRS

Table 2. Calculation of the relative importance of objects of fishing of Dnipro

reservoirs
Dnipro reservoirs
Fishing objects . . Kremen- . Dnipro
g obJ Kyiv Kaniv chuk Kamianske (Zaporilz)hzhia)
Bream (Abramis brama) 0.23 0.25 0.46 0.31 0.19
Pikeperch (Sander lucioperca) 0.33 0.31 0.26 0.22 0.16
Wild carp (Cyprinus carpio) 0.01 0.03 0.07 0.12 0.12
Northern pike (Esox lucius) 0.10 0.05 0.05 0.11 0.03
Wels catfish (Silurus glanis) 0.09 0.08 0.08 0.12 0.05
Chub (Squalius cephalus) 0.00 0.00 0.00 0.02 0.01
Asp (Leuciscus aspius) 0.04 0.02 0.02 0.04 0.02
Roach (Rutilus rutilus) 0.17 0.27 0.38 0.26 0.22
Silver bream (Blicca bjoerkna) 0.24 0.18 0.26 0.21 0.14
Blue bream (Ballerus ballerus) 0.08 0.03 0.16 0.09 0.00
Prussian carp (Carassius gibelio) 0.11 0.24 0.15 0.49 0.41
Ziege (Pelecus cultratus) 0.07 0.04 0.08 0.03 0.01
European perch (Perca fluviatilis) 0.07 0.10 0.11 0.15 0.08
Others species 0.07 0.08 0.02 0.23 0.05
Chinese carps 0.08 0.06 0.17 0.12 0.11
Reference value 0.12 0.13 0.18 0.20 0.14

catch approved for 2026 for a particular
reservoir and the current amount of the fee
for catching aquatic biological resources,
which is used to determine the starting
price of the lot [18]. The list of species,
the amount of payment for which must be
included in the starting price of the lot, is
presented in Table 3.

Thus, the proposed approach will al-
low reducing the starting price of the lot
by 1.4-1.8 times, which will positively af-
fect the amount of funds provided in the
state budget for implementing measures to
introduce aquatic bioresources into fishery
water bodies [24].

An important factor that significantly
affects catch statistics is the legally es-
tablished limit on the total volume of al-
located quotas for one user, which should
not exceed 14 percent of the established
volume of limits for the relevant calendar
year for commercial fishing in the relevant
fishery water body [18]. In the event that a
user predominantly catches a small num-
ber of species, their total allowable volume

HO 3aIliKaBICHHMM B HHX KOPHUCTyBauam,
0e3 MmepeBaHTaXEHHS 1HIINX JIOTIB.

ExoHOoMiuHa OIliHKA TaHOTO TOPSAKY
MOXKe OyTH 3/iiCHEHa Ha MiJCcTaBi BHJIO-
BOI CTPYKTypu 3arBep/pkeHux Ha 2026 p.
JIMITIB MPOMHCIIOBOTO BHJIOBY JIJISl TCB-
HOTO BOAOCXOBHINA Ta YHHHUX PO3MIpiB
IJIATH 32 BUJIOB BOJHHUX OiopecypciB, sKa
BUKOPUCTOBYETHCS [Tl BU3HAYCHHS CTap-
TOBOI 1iHK Jota [18]. [lepernik BUIiB, po3-
MIp IJIaTH 32 SIKi TOBUHEH BKIIFOYATHCS JI0
CTapTOBOI IIHU JIOTA, MPEICTABICHUHA B
Tabmumi 3.

TakuM YHHOM, 3aNpPONOHOBAHHWN ITiJI-
XiJ{ JO3BOJMTH 3HM3UTH CTapTOBY IiHY
nora B 1,4-1,8 pasa, 1110 Mo3UTHBHO BILIH-
HE Ha OOCST KOINTiB, MepemadadeHux y
JIep)KaBHOMY OFO/DKETI JIIs  3iHCHEHHS
3aXO0JiB i3 BCEJIEHHs BOXHHUX Oiopecypcis
y puborocrnoaapchbki BoaHi 00’ ekt [24].

BaxknuBUM UYHMHHHUKOM, SIKUH CYTTE€BO
BIUIMBAE HA CTATUCTUKY BHJIOBY, € 3aKOHO-
JTaBYO0 BCTAHOBJICHE OOMEKEHHS 3arajibHO-
r0 00CSTY BUAUICHUX KBOT JUISI OAHOTO KO-
pHCTyBaua, SIKUH HEe MOBUHEH MEPEBHIILY-
BaTH 14% BiJl BCTAHOBJICHOTO OOCSTY JiMi-
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Table 3. List of species that should be included in the lot price

Share of these types
Reservoir Species in the starting price
of the lot, %
Kyiv Bream, pikeperch, roach, silver bream, bleak, Black Sea sprat 54.1
. Bream, pikeperch, roach, silver bream, Prussian carp, bleak,
Kaniv Black Sga sl:Iv)rat P 36.6
Kremenchuk  Bream, pike perch, roach, silver bream, sun bleak, Black Sea sprat 66.9
Kamianske Bream, pikeperch, roach, silver bream, Prussian carp, bleak, 63.4
Black Sea sprat
Dnipro. . Bream, pikeperch, roach, silver bream, Prussian carp, bleak, 712
(Zaporizhzhia) Black Sea sprat )

will be artificially reduced due to non-tar-
get species included in the lot.

One option for solving this problem
could be to introduce a system of separate
quotas, using adjustment coefficients that
take into account the uneven distribution
of fishing objects. These coefficients are
determined based on the actual ratio of
catches of a certain species in different ar-
eas of the reservoir, and are calculated by
dividing the share of the species in a given
area by the average share of this species
in the reservoir. The disadvantage of this
method is the significant complication of
calculating the composition of lots with the
corresponding adjustment of the number
of fishing gears; an increase in the share
of valuable species in individual lots may
negatively affect the economic attractive-
ness of other lots; in addition, the obtained
coefficients require annual updating. An-
other option is to allocate target lots that
include a limited list (or even single)
species with the highest catch variability
across parts of the reservoir. To do this, be-
fore allocating quotas, a reserve of these
species should be allocated at the level of
20% of the total limit, with subsequent di-
vision into separate lots. However, in our
opinion, it is more optimal to differentiate
the order of special use of species accord-
ing to their importance — the catch of the
main species is carried out on the basis of
limits with the inclusion of quantitative in-

TiB Ha BIAMOBIAHUN KaJlCHIAPHUN PiK JUIS
3OICHEHHST TPOMHUCIIOBOTO PHOAILCTBA Y
BiJIIIOBITHOMY PHOOTOCIIONapCHKOMY BOI-
HoMy 00’ekTi [18]. ¥V Bumaaky, Konm Ko-
pHCTYBad 3IIMCHIOE TIEPEBAXHUN BUIIOB
HEBEJIMKOI KITbKOCTI BHIB, IX CyMapHHUH
JI03BOJICHUH OOCST IITYYHO 3aHIKYBaTH-
METhCS 32 PaXyHOK HEIIbOBUX BHJIIB, Ki
BKJIIOYEHI JI0 JIOTA.

OnmHuM i3 BapiaHTIB BUPILICHHS Mi€l
nmpobjaeMu Moke OyTH 3alpOBaJKCHHS
CHCTEMH PO3JIUIBHUX KBOT, i3 BUKOPHUC-
TaHHSM YTOYHIOBAJILHUX KOe(DIiIlieHTIB,
SIKI BPaxOBYIOTh HEPIBHOMIPHICTh PO3MO-
niry 00’ektiB pomuciy. Li koedinienTH
BH3HAYAIOThCSI HA MiACTaBi (DaKTHIHOTO
CITIBBITHOIIICHHS YJIOBIB TIEBHOTO BUJY Ha
PI3HUX AIISTHKaX BOJOCXOBHIIA, 1 PO3paxo-
BYIOTBCS TUICHHSIM YacTKU BUAY Ha JaHIH
JUISHII HA CePeIHIO YacTKy I[bOTO BUAY Y
BOJIOCXOBHIIN. HemomikoM 1s0oro MeToay €
3HAYHE YCKIIQJHEHHS PO3PAaXyHKIB CKIIaIy
JIOTIB 13 BIIMTOBITHAM KOPUT'YBaHHSIM KiJIb-
KOCTI 3Hapsiib JIOBY, 30UIBIICHHS YaCTKH
[IHHUX BUJIIB B OKPEMHX JIOTaX MOXE He-
raTHBHO BIUTUBATH HA EKOHOMIYHY IpUBa-
ONMBICTH 1HIIWX JIOTIB; KPIM TOTO, OTPH-
MaHi koe(illieHTH TOTpeOyI0Th LIOPIYHO-
IO OHOBJICHHS. [HIIMM BapiaHTOM € BHUJIi-
JICHHS IIBOBUX JIOTIB, SIKI BKIIIOYAIOTh
oOMeXeHUH Tmepernik BHIIB (ab0 HaBITh
OKpeMi BUM) 3 HAMBHIIUMH MOKa3HUKA-
MH BapiaOebHOCTI YJIOBIB 3a YaCTHHAMHM
BojOCXoBHUIIA. J{JIsI IIBOTO Mepe POo3moIi-
JIOM KBOT CJIiJi BUIUIUTH pEe3epB LUX BHU-
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dicators in the lots, the catch of others — at
the expense of the general forecast without
division into individual quotas.

CONCLUSION AND
PERSPECTIVES OF
FURTHER DEVELOPMENT

The structure of commercial catch-
es was characterized by a stable spatial
differentiation of species composition in
different parts of the water area of both
the Kremenchuk (y*=450.1 p<0.001) and
Kamianske (¥*=303.5 p<0.001) reservoirs,
which needs to be taken into account when
dividing the total limit for fish catch.

When forming the starting price of a
lot, it is advisable to use indicators of the
relative importance of the species, which is
assessed according to two criteria — attrac-
tiveness as an object of fishing and actual
biomass.

The list of species for which the fee is
included in the lot price includes bream,
pikeperch, roach, silver bream, bleak; in
addition, for the Kaniv, Kamianske and
Dnipro (Zaporizhzhia) reservoirs — Prus-
sian carp.

A promising area of research is the
development of a concept for regulating
fishing within the framework of adaptive
spatially oriented management, in which
the intensity of fishing is consistent with
the actual productivity and restorative ca-
pacity of individual parts of the reservoir.
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IiB Ha piBHI 20% BiJ 3araJIbHOTO JIMITY 3
MOJAJIBIIMM PO3/AIJICHHSIM Ha OKPEMI JIOTH.
[IpoTe onTHMAaNBHIMIOK, HAa HAII OIS,
€ nudepeHuiaris nopsaKy CreliaJbHOro
BHKOPHUCTAHHS BUJIIB 32 1X 3HAYYIIICTIO —
BUJIOB OCHOBHMX BH/IIB 3IIMCHIOETHCS Ha
miacrasi JIMITIB 13 BKIFOYEHHSAM 10 JIOTIB
KUIbKICHUX ITOKA3HUKIB, BUJIOB IHIIUX — B
PaxyHOK 3arajbHOTO MPOTHO3Yy 0e3 po3i-
JICHHS Ha 1HUBiyalbHi KBOTH.

BUCHOBKHM TA NEPCIEKTHUBHU
HOJAJIBIIOIO PO3BUTKY

CTpykTypa IpPOMHCIIOBHX YJIOBIB Xa-
pakTepusyBajacs CTIHKOIO IMPOCTOPOBOIO
g epeHItiaIiero BU0BOTO CKIa Ly Ha pi3-
HUX AULTHKaX akBatopii sk KpeMeHuyIb-
koro (x*=450,1; p<0,001), tax i Kam’su-
cekoro (x*=303,5; p<0,001) BomocxoBwil,
o moTpedye BpaxyBaHHS MPH PO3MOILTI
3araJIbHOTO JIIMITY Ha BUJIOB PUOU.

[Tpu GopmyBaHHI CTapTOBOI IIHU JIOTA
JOLITBHO BUKOPUCTATH ITOKA3HUKHU BiJl-
HOCHOT 3HaUyIIOCTI BUIY, SIKa OIIHIOETHCS
3a JIBOMa KpUTEPIsIMU — MPUBAOIUBICTD
SIK 00’€KTa TIPOMHCITY Ta (haKTHYHA IMPO-
MHCIIOBa OioMaca.

Jlo mepemniky BHIIB, po3Mip IUIaTH 3a
SIKi BKIIFOYA€THCS JO IIiHU JIOTA, BXOAATH
TSI, Cylak, IUITKA, IIOCKHpPKA, BEpXO-
BOJIKa, TIONbKA; KpiM Toro, s KaHis-
chkoro, Kam’stHcbkorO Ta JIHIPOBCHKOTO
(3amopi3pKoro) BOJOCXOBHI] — Kapach
cpibmscTuii.

[lepcrieKTUBHUM  HAMPSIMKOM  JIOCIi-
JUKEHb € pOo3po0Ka KOHIICMIIi peryso-
BaHHS IPOMUCIY B paMKaX aJIaliTUBHOIO
IIPOCTOPOBO OPIEHTOBAHOTO YIIPABIIHHSI,
3a SIKOTO IHTEHCUBHICTH BHJIOBY Y3TOIDKY-
€ThCsl 3 (PAKTHYHOK IMPOAYKTHUBHICTIO Ta
BiJTHOBITIOBAJIHOIO 3MIATHICTIO OKPEMUX
YaCTHH BOJOCXOBHIIA.

KOH®JIKT IHTEPECIB

ABTOpH 3asIBIISIFOTH, I[0 BOHU HE Ma-
IOTh KOHKYPYBaJbHHX (hIHAHCOBUX IHTE-
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relationships that could influence the re-
sults of the work presented in this article.
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peciB a00 0COOUCTHX 3B’SI3KiB, SIKI MOIJIH
0 BIUIMHYTH Ha pe3yJbTaTu poOOTH, MPe-
CTaBJIEHOI B L1} CTATTI.

JKEPEJIA ®IHAHCYBAHHS

Pobora BUKOHaHA B paMKax TeMaTHY-
HOrO IJaHy I[HCTUTYTYy PHOHOTO TrOCIO-
napcrBa HarioHampHOT akaemii arpapHUX
HayK YKpaiHH.
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