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Purpose. To investigate the current state of
the ichthyofauna in the Khrystoforivske Reservoir
(nearshore and pelagic fish communities), the
peculiarities of the distribution of fish communi-
ties, their abundance, as well as bioproduction
capabilities, the prospects for further fisheries
use of the reservoir, considering the ecologically
balanced load on the aquatic ecosystem.

Methodology. The study on the ichthyofauna
was conducted in the Khrystoforivske Reservoir
(lower reaches of the Bokovenka River, Dnipro
River basin) in July 2022 in nearshore shallow wa-
ters and open (deepened) parts of the reservoir.

To study pelagic species, gill nets with mesh
sizes of 38, 50, 52, 55, and 92 mm were used.
Sampling in the nearshore area was carried out
with a 15 m long small-mesh beach seine. 504
specimens of fish from gill nets and 208 speci-
mens of fish from beach seine were subjected
to biological analysis. Fish age, standard length
and individual weight were determined. To assess
the dynamics of the state of the ichthyofauna of
the Khrystoforivske Reservoir, data from scientif-
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Mema. [ocniduceHHA cy4acHo20 cmaxy ix-
miogpayHu Xpucmogpopiecbkozo esodocxosuwa
(npubepexcHi ma nenazivyHi yepynosaHHa pub),
8cmaHosneHHA ocobausocmeli po3nodiny yepy-
nosaHb pub, ix YucesnbHUX MOKA3HUKIB, O MAKOM
bionpodyKkyiliHux moxcausocmeli, nepcriekmus
nodanbuwo2o pubo2ocnodapcbKo20 8UKOPUCMAH-
HA 8000UMU 3 ypaxy8aHHAM €KoM02iYHO 36a1aH-
€08aHO20 HABAHMAX(EHHA HA B0OHY eKocucme-
my.

Memoouka. [locnidxceHHA ixmiogayHu npo-
8o0unu Ha Xpucmogpopiscbkomy eodocxosuuyi
(Hux3cHA meyis p. bokoseHbKa, 6aceliH p. [Hinpo)
yaunHi 2022 p., y npubepexHux minkogoooax ma
8i0kpumili (noanubneHil) yacmuHax sodolimu.

[Ana docniomeHHA nenaziyHux eudie 3acmo-
cosyeasu cmasHi cimku 3 Kpokom siyka 38, 50,
52, 55 ma 92 mm. Biobip npob y npubepexcici
30ilicHiosanu OpibHosiYKOBUM Hesodom 008-
HuHoto 15 m. bionoziuHomy aHaniszy niddaHo
504 ocobuHu pub i3 cimkosux 3HapAO0L 08y ma
208 — i3 mManbKosoz2o Heeody. BusHauyanu ik
pub, ixmionoziuHy 0oexucuHy ma iHOuU8idyasneHy
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ic justifications of regime for special commercial
fish farms (SCFF) for the period 1996-2022 were
used.

Findings. The species composition of the ich-
thyofauna of the Khrystoforivske Reservoir, ac-
cording to research data of 2022 included 18 fish
species. Since 1996, 20 fish species belonging to 6
families were recorded. The composition of near-
shore and pelagic fish communities, peculiarities
of their distribution, quantitative indicators by
species (number and biomass), and age charac-
teristics have been determined. Fish productivity
and the stock of aquatic bioresources by species
(native and introduced species) were calculated,
and ecologically balanced volumes of aquatic
bioresource extraction from the reservoir, which
operated in the SCCF mode, were recommended.

Originality. For the first time, data on the
species composition, quantitative parameters
of nearshore and pelagic fish communities, dis-
tribution and state of the ichthyofauna of the
Khrystoforivske Reservoir were analyzed, and
the stock and volumes for extraction of aquatic
bioresources were calculated. A retrospective de-
scription of the ichthyological complex from the
reservoir was provided, and the prospects for its
further fisheries use were determined.

Practical Value. The results obtained are of
practical importance for the preparation of sci-
entific and biological justifications for the fish-
eries use of the Khrystoforivske reservoir on the
Bokovenka River (Dnipro River basin). In addition,
the study results have a theoretical aspect in de-
termining current changes in the state of ichthyo-
fauna, the further formation of fish communities
in reservoir ecosystems, considering the impact of
complex human impact.

Keywords: Dnipropetrovsk region, Bokovenka
River, Khrystoforivske Reservoir, ichthyofauna,
fish communities, aquatic bioresources, stock,
fish productivity, fisheries exploitation.

PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS AND
PUBLICATIONS

The Khrystoforivske Reservoir was
artificially created in 1939 by regulating

macy. 15 oyiHKU OUHAMIKu cmaHy ixmiogayHu
Xpucmogopisceko2o 8odocxosuuwia suKkopucma-
HO OaHi HayKosux obrpyHmMysaHb pexcumie cre-
yianbHo20 MosapHo20 pubHoz2o 2ocrnodapcmea
(CTPrl) 3a nepiod 1996-2022 p.

Pe3ynbomamu. Budosuli cknad ixmiogayHu
Xpucmodgopiscbkozo sodocxosuwia, 30 OaAHUMU
docnioxweHo 2022 p., Hapaxosye 18 sudie pub.
3azanom i3 1996 p. 3agpikcosaHo 20 sudis pub
i3 6 pOOUH. BusHa4yeHo cknad npubepexcHuUx ma
nenaziyHux yepyrnosaHe pub, ocobausocmi ix
p03100iny, KinbKICHi MOKA3HUKU 3a 8udoamu (4u-
cenbHicme ma 6iomaca), eikosi ocobsaugocmi.
Po3paxosaHi pubonpodykmusHicms ma 3anac
B800HUX biopecypcie 3a sudamu (HaMuUBHUX ma
iHmpodyueHmie), pPeKoOMeHO0BAHI eKOos02iYHO
36anaHcosaHi obcszu suayyeHHs 800HUX bio-
pecypcige 8000CX08UU4T, AKE EKCMAYamyemsca y
pexcumi CTPI.

Haykoea Hoeu3Ha. Bnepwe npoaHanizo-
8aHO OGHI W000 8UG08020 CKAAOY, KifbKICHUX
MOKA3HUKI8 npubepexHux ma nenaziyHux yapy-
nosaHe pub, po3nodiny ma cmaHy ixmiogayHu
Xpucmodgpopisceko2o sodocxosuwia, pPo3paxo-
8aHO 3anac ma obcsAau susnyvyeHHs 800HUX b6io-
pecypcis. HadaHo pempocnekmusHy xapakme-
pucmuky ixmiokomnnexcy 8000limu, 8U3HAYeHO
nepcnekmusu o2o nodanswozo pubozocnodap-
CbKO20 BUKOPUCMAHHA.

MpakmuyHa 3Ha4yumicme. OmpumaHi pe-
3ynbmamu Marome MPaKmMu4yHe 3HA4eHHA 0/A
ni02zomoeKu  HAyKoeo-b6ion02iyHUX  06rpyH-
myeaHb  pubo2ocnodapcbKo20  BUKOPUCMAH-
HA Xpucmodpopiscbkozo sodocxosuwa Ha p.
bokoseHbka (6aceliH p. [AHinpo). Kpim yboeo,
pesynsmamu 00cnidHeHb Marome i meopemuy-
Hull acrekm y 8U3Ha4YeHHi Cy4acHUX 3MiH CMaHy
ixmioghayHu, Nodanbwozo ¢hopmMyeaHHs y2pyro-
8aHb pub 8 ymosax 8000CX0BULHUX eKocucmem
3 Ypaxy8aHHAM 8r1/1U8Y KOMIEKCHO20 AHMpPOIo-
2eHH020 HOBAHMAM(EHHS.

Kntoyoei cnoea: [Hinponemposcoka 06-
nacme, p. bokoseHbka, Xpucmodgopiecbke 8000-
cxosuwe, ixmioghayHa, yepyrnoeaHHa pub, 800HI
biopecypcu, 3anac, pubonpodykmueHicme, pu-
6020crnodapcoKa ekcrnayamauis.

NMOCTAHOBKA NMPOBJEMH
TA AHAJI3 OCTAHHIX
JOCJIIKEHD I MYBJIKALII

XpucTopopiBChbKe BOJOCXOBHIIE OYII0
mTy4HO cTBOpeHe y 1939 p. nmpu 3apery-
JIOBaHHI CTOKY HIKHBOI Tedii p. Boko-
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the flow of the lower reaches of the Bok-
ovenka River, a tributary of the Bokova
River, which flows into the Karachunivske
Reservoir. Accordingly, the Bokovenka
River is a third-order tributary of the Dni-
pro River. Its length is 61 km, the area of
the watershed is 645 km?. The design area
of the reservoir (together with part of the
Bokovenka River bed) was 300 hectares,
but currently the area of the reservoir’s wa-
ter surface does not exceed 62 hectares [1,
2], on which fishery activities are intermit-
tently conducted in the mode of regime for
special commercial fish farms (SCFF).

Khrystoforivske Reservoir is a water
body of elongated channel type, 3.5 km
long with an average width of 180 m (max-
imum — 250 m). Depths vary from 1 to 3
m depending on the area, with a maximum
depth of 5 m. The volume according to the
normal reservoir water surface (NRWS) is
4.0 million m?, during the study period it
did not exceed 1.5 million m*. A bed with
outcrops of granite rocks and hematite, es-
pecially in the dam area. The upper section
is shallow, with muddy deposits, depths
do not exceed 2 m. The lower section is
deep-water, the bottom is rocky.

Comprehensive hydroecological stud-
ies of the Khrystoforivske Reservoir have
been carried out since the mid-1950s. Pub-
lications by P. O. Zhuravela [3, 4] are de-
voted to the introduction of invertebrates
for fish feeding into the Kryvyi Rih res-
ervoirs, articles by 1. P. Lubianov [5] de-
scribe the composition of the benthic fauna
of these reservoirs, including the Khrysto-
forivske Reservoir.

Since the 1990s, the Khrystoforivske
Reservoir has been studied with the aim
of rational and environmentally friendly
fishery exploitation of its aquatic biore-
sources. To monitor the level of economic
exploitation and the state of aquatic or-
ganisms, comprehensive scientific studies
were periodically conducted (in 1996—
1998, 2003-2008), on the basis of which

BeHbKa, MPUTOKHU p. bokoBa, ska Brmagae y
KapauyHiBCcbke BOIOCXOBHIIIE; BiAMOBII-
HO, p. boxoBeHbka € nputokoro III mopsin-
Ky p. Aninpo. osxuHa ii cknagae 61 km,
IoIa Boao30ipHoro 6aceitny — 645 xm2.
ITpoexTHa MO BOJOCXOBHUINA (Pa3oM i3
9acTHHOIO pycna p. bokoBeHpka) ckianma-
na 300 ra, aje HUHI IJIOIA HOT0 BOJHOTO
J3epkana He mepesuirye 62 ra [1, 2], Ha
SKiii 3 TepepBaMH BEAEThCS PUOOTOCHO-
JlapCchbKa JSUTBHICTh B PEXKHMI CIeIliallb-
HOTO TOBapHOTO PHUOHOTO TrOCHOAAPCTBA
(CTPI).

XpuctoopiBchbke BOIOCXOBHIIE — BO-
noliMa BUPAKEHOTO PYCIOBOTO THITY JOB-
KHUHOIO 3,5 KM, i3 CepeHbOI0 LIUPUHOIO
180 m (MmakcumanpHa — 250 M). KonuBan-
HS IHOWH — Big 1 10 3 M, B 3aJI€5KHOCTL
BiJ IMIJISHKH, MakCHMajabHa DIMOMHA CTa-
HOBUTE 5 M. 06’ em 3a HITP — 4,0 muH M3,
Ha Tepioj TOCTIHKeHb He mepeBuiye 1,5
e M°, JIoke 3 BUXOaMH TPaHITHUX I1O-
Pia Ta 4epBOHOTO 3aIi3HIKA, 0COOIHUBO Ha
IUIsHL rpediti. BepxHs yacTHHA € MiJIKO-
BOJHOIO, 3 MYJIUCTUMH TTOKJIaTaMH, TIINOH-
HU HE TIEPEBUIIYIOTh 2 M. HikHS TinsHKa
IHOOKOBOIHA, THO KaM STHHCTE.

KoMrutekcHi TigpoeKonoriydi  aocii-
JUKeHHST XpHCTO(OPIBCHKOTO BOIOCXOBH-
1a 3AiHCHIOIThCS 3 cepeauun 1950-x pp.
[Ty6mikamii I1. O. XKypasns [3, 4] npuces-
YEHI BCEJECHHIO Yy KpPUBOPI3bKi BOAONMHU
KOPMOBHX JiJIsl pu0 0e3XpeOeTHUX, CTaTTi
L. I1. JIyGsitHOBa [5] ONMUCYIOTH CKJIaJ JOH-
HOT (hayHU IIUX BOJIOWMM, BKJITFOUAOUU XPH-
cTo(OpiBCHKE BOJOCXOBHIIIE.

3 1990-x pp. XpucrodopiBcbke BOAO-
CXOBHIIE JOCIIIKYETHCSA 3 METOIO pallio-
HAJIBHOT 1 €KOJIOTIYHO OIIaJUTHBOI PHOO-
rOCMOAAPCHKOi eKCIuTyaTalii Horo BOIHUX
OiopecypciB. J{J1s1 MOHITOPUHTY PiBHS roc-
MOAAPCHKOI eKCILTyaTallii i cTany Tifgpo0i-
oHTiB nepiognyHo (y 1996-1998, 2003—
2008 pp.) IPOBOAMIN KOMIUIEKCHI HayKOBi
JOCITIJDKEHHS, Ha OCHOBI SKHX PO3pO0JIs-
JIHCS 1 BIPOBAIKYBAIUCS Y TOCIIOAAPCHKY
IUSUTBHICTH HAYKOBO-010JI0TI4HI OOTPYHTY-
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scientific and biological justifications and
regimes of this activity were developed
and implemented in economic activities.

Over the past 10 years, the results of
certain hydrobiological and ichthyological
studies of the Khrystoforivske Reservoir
have been presented in several scientific
publications [6-8]. In 2022, the first com-
prehensive survey of the reservoir in 10
years was carried out, the results of which
determined the species composition of the
ichthyofauna with stocks of aquatic biore-
sources and recommended volumes of their
extraction [8]. In addition, a description of
the hydrochemical regime, species compo-
sition and production by the main groups
of hydrobionts is provided: phytoplankton,
zooplankton, macrozoobenthos, and the
feasibility of bioremediation measures for
the use of surplus production is determined
[1]. However, there is no complete struc-
tural characteristic and data on the dynam-
ics of the composition of the ichthyofauna
of the reservoir, the peculiarities of the dis-
tribution of ichthyofauna, the structure of
fish communities, especially in nearshore
zones, and the prospects for the fishery use
of the reservoir, which is the subject of this
work, have not been determined.

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

Special commercial fish farms (SCFF)
are a common form of management in
Ukraine, which involves increasing the fish
productivity of a reservoir. The activities
of these farms are based on the artificial
reproduction and introduction of aquatic
bioresources and their rational use. Due to
stocking with Chinese and common carps,
the trophic chains of the hydroecosystem
are optimized against the background of
a slowdown in the processes of eutroph-
ication in the water body, its silting and
overgrowth. Commercial fish productivity

BaHHS 1 PEKUMHU i€l TISUTHHOCTI.

3a octanHi 10 pokiB pe3ynbTaTH IEB-
HUX T1IPOOIOJOTIYHUX Ta IXTIONOTIYHUX
JOCITiKeHb  XPpUCTO(HOPIBCEKOTO  BOAO-
CXOBHINIA HABOIMJIHCS Y KITBKOX HAYKOBUX
ny6mikanisx [6-8]. Y 2022 p. Oyno mpo-
BeZicHO Tiepmie 3a 10 poKiB KOMILUICKCHE
00CTe)XEHHSI BOJOCXOBHINA, 33 Ppe3yib-
TaTaM# SIKOTO OyB BU3HAYCHWH BUIIOBHH
CKJIaJ ixTioayHH 3 3amacaMu BUIIB BOJ-
HUX OiopecypciB Ta peKOMEHIOBaHi 00Cs-
ru ix BuiaydeHHs [8]. Kpim Toro, HagaHO
XapaKTePUCTHKY T1APOXIMITHOTO PEKHUMY,
BUJIOBUH CKJIAJ 1 MIPOAYKIIIO 32 OCHOBHU-
MU TpyIaMHu TiIpoOioHTIB: (iTOIJIAHKTOH,
300IJIAHKTOH, MaKpO3000€HTOC, BHU3HA-
YEeHO JOIUIBHICTh 010MeNliOpaTHuBHUX 3a-
XOJIB IIONO BHKOPUCTAHHS HAUTUIIKOBOL
npoxnykiii [1]. OmHak MOBHA CTPYKTYpHA
XapaKTepUCTHKA 1 JaHi M0J0 IUHAMIKH
CKJIaJly iXTio(payHH BOXOHMHU BIJICYTHI, HE
BHU3Ha4Y€HI 0COOJIMBOCTI PO3MOALTY iXTio-
(dayHu, CTPYKTYpH yrpynoBaHb pu0d, 0co-
ONMKMBO y MPHOCPESIKHUX 30HAX, MEPCICK-
THUBHU PUOOTOCIIONAPCHKOTO BUKOPUCTAHHS
BOJIOMMH, IO € TIPEIMETOM PO3IIALY Y i
po0orTi.

BUAIVIEHHSA HEBUPIIIEHUX
PAHIIIE YACTHH 3ATAJIBHOI
INPOBJEMMHU. META POBOTH

CrieniiaibHi  TOBapHi  pUOHI  TOCIIO-
napcrBa (CTPI') € mommpeHnoro ¢opmoro
TOCIIONIApIOBaHHS B YKpaiHi, sIKa Iepen-
0avae MiABUILEHHS PUOOMPOAYKTUBHOCTI
BoMOWMH. JIISUTBHICTH JAHUX TOCTIONAPCTB
IPYHTYETBCA HA IITYYHOMY BiITBOPEH-
Hi 1 BCEJIGHHI BOJHHMX OiopecypciB Ta iX
palioHaNbHOMY BHMKOPUCTaHHI. 3aBISKH
3apHOJICHHIO POCIMHOITHIMY BHIAMH Ta
KOpOIIOM BiJOyBa€ThCs ONTHUMI3aLlid TPO-
(IYHUX JIAHIIOTIB TiAPOCKOCUCTEMH Ha
T YHOBUIbHEHHS MpOLeciB eBTpodikamii
BOJTHOTO 00’€KTa, WOro 3aMyJieHHs Ta 3a-
pocTtaHHs. 3pocTa€e MPOMHUCIIOBA pUOOIPO-
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is increasing and, accordingly, catches of
aquatic biological resources.

After the expiration of the SCFF re-
gime at the end of 2021, fisheries activities
on the Khrystoforivske Reservoir were no
longer carried out, but were planned in the
future. It is known that according to the
requirements of the provisions of the EU
Water Framework Directive (WFD), fish
populations become a mandatory compo-
nent for assessing the ecological status of
freshwater bodies [9, 10], moreover, con-
ducting such monitoring studies is manda-
tory for water bodies with an area of more
than 50 hectares [11].

Due to the studies of the species com-
position of the ichthyofauna, the study of
fish populations and the formed trophic re-
lationships in the reservoir, it is possible to
assess the impact of economic activity in
the SCFF regime, it is possible to assess
the fishery potential of the reservoir and
the prospects for its ecologically balanced
use. In addition, recommendations and ap-
proaches to management developed for a
particular reservoir can be applied to other
reservoirs in the steppe zone of Ukraine.

Therefore, the purpose of the work is to
study the species composition and current
state of the ichthyofauna from the Khrysto-
forivske Reservoir — nearshore and pelagic
fish communities under the conditions of
the functioning of the SCFF regime. It is
necessary to establish the characteristics of
the distribution of fish communities, their
abundance and bioproduction capabilities,
and to analyze the prospects for further
fishery exploitation of the reservoir, con-
sidering the ecologically balanced load on
the aquatic ecosystem.

MATERIALS AND METHODS

The study was carried out on the
Khrystoforivske Reservoir in the summer
of 2022, in the nearshore shallows and the
open (deep) part, by studying the state of
the ichthyofauna. The fish species com-

JIYKTHBHICTb 1, BIAMOBIAHO, YIOBH BOJXHUX
6iopecypcis.

[Micnst 3akinvenHs aii Pexxumy CTPIT
Hanpukidni 2021 p., puborocnomapcbka
IUsUTbHICTE Ha XPHUCTO(OPIBCHKOMY BO-
JIOCXOBMIII BXKE HE 3OIMCHIOBaNacs, ajie
IUTaHyBalacs y rmofaisimoMy. Binomo, 1o
3Ti/IHO 3 BUMOTaMH MOJI0KeHb BoHoi Pam-
koBoi Jlupextusun €C (Water Framework
Directive (WFD)) puOHe HaceneHHs cTae
000OB’I3KOBUM KOMIIOHEHTOM JUIS OLIHKH
CKOJIOTIUYHOTO CTaHy MPICHUX BomoiiM [9,
10], mpuuoMy MPOBEJICHHS TaKWX MOHi-
TOPUHTOBHX JIOCHIJKEHb € 000B’I3KOBHM
IJIsT BogouM rurormero monax 50 ra [11].

3aBIAKA  JOCTIKEHHAM  BHJIOBOTO
cKJaay ixTio(hayHH, BUBYCHHIO TOITYJISIIH
pub Ta chopMoBaHUX TPOPIUHUX 3B’ SI3KIB
Yy BOJIOWMi MOXKJIUBO OIIIHMTH BIUIUB TOC-
noAapchkoi AismeHOCTI y pexumi CTPT,
a TaKoX PHUOOTOCIIONAPCHKHMIA TMOTEHITIA
BOJIOMH Ta TIEPCTICKTHBU HOTO €KOJOTiY-
HO 30aJIaHCOBaHOTO BHKOpUCTaHHs. Kpim
[FOT0, PEKOMEHTAIIIT Ta MiIXOJIH IO TOCIIO-
JIApIOBaHHSA, MO PO3POOJICHI JIIs MEeBHOT
BOJIOMMH, MOXYTh OYTH 3aCTOCOBaHi JUIs
IHIIIAX BOIOWM CTEIOBOT 30HU YKpaiHH.

OT1xe, METOI0 pOOOTH € JOCTiIKEHHS
BHZOBOTO CKJIIy Ta Cy4acHOTO CTaHy ix-
TioayHr XpUCTOPOPIBCEKOTO BOJOCXO-
BHIIAa — TPHOCPEKHUX Ta TMeNariqHuX
yrpynoBaHb pud B yMOBax (DyHKI[IOHyBaH-
Hs pexxumy CTPI. HeoOximHO BCTAHOBUTH
0COOIMBOCTI PO3MOALTY YIpyHOBaHb puO,
X YMCeNnbHI MOKa3HUKHU Ta Ol10TMPOYKIIii-
Hi MOXIIMBOCTI, TPOaHaJi3yBaTH MEePCIEK-
THUBY TIONAJIBIIOTO PHOOTOCIIOTAPCEKOTO
BUKOPUCTAHHS BOJOWMHU 3 YpaxyBaHHIM
€KOJIOTIYHO 30aJJaHCOBaHOTO HaBaHTaKEH-
Hs1 Ha BOJIHY €KOCHCTEMY.

MATEPIAJIM TA METOAU

HayxoBo-mocnigny po0OoTy BHKOHY-
BaJu Ha akBatopii XpucTodopiBCHKOTO
BOJIOCXOBHUIIA BIITKY 2022 p., y mpude-
PEKHUX MUIKOBOAISAX Ta BIAKpUTIH (TO-
rIuOJIeH1i) YacTHHI, BUBYAJIM CTaH iXTio-
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position, abundance, and biomass were
studied. The size and weight parameters,
sex, and age structure of populations were
determined. A 15-meter beach seine was
used in the study: the mesh in the wings
was 7.0 mm, that in the cod-end was 3.0
mm. Gill nets 30 m long and 2.0 m to 4.0
m high were also used: mesh sizes 38, 50,
52, 55, and 92 mm. 504 specimens of fish
from gill nets and 208 specimens of fish
from beach seines were subjected to bio-
logical analysis.

Fish collected for analysis were pre-
served in a 4.5% formalin solution. The
analysis of samples was carried out at the
research centre “Aquatic Bioresources and
Aquaculture” of the DSAEU. The analysis
determined the fish age, standard length,
and individual weight. When processing
the results, generally accepted methods
of mathematical analysis were used. All
studies were conducted according to gen-
erally accepted methods of ichthyological
research [12], and fish identification keys
were also used [13]. The species composi-
tion of the ichthyofauna from the Khryst-
oforivske Reservoir, the quantitative pa-
rameters of fish groups, and the biological
production capacity of the reservoir in
terms of aquatic biological resources were
studied.

The authors used materials from cur-
rent studies by the DSAEU, including pre-
viously developed scientific justifications,
open materials from the ichthyological
service of the State Fisheries Agency of
Ukraine in the Dnipropetrovsk region for a
number of years (2000-2012, 2018-2022),
and other statistical and cartographic data
obtained from open sources.

To assess the status of resource species
populations and calculate the permissible
volumes of their extraction and introduc-
tion, the authors used long-term original
data collected during monitoring studies
of the reservoir for the period 2003-2022.
Proven methods used (considering reduc-

¢daynu. JlocimipKkyBaiy BUIOBHE CKJIal Ta
YHUCEeNBHICTh pHO, iXHIO Oiomacy, BHU3Ha-
YaJld PO3MIPHO-BAroBi ImapameTpH, CTaTh,
BIKOBY CTPYKTypy HONyNAIii. Y pocii-
JUKEHHAX BHKOPHCTOBYBANIH 15-MeTpoBy
MaJIKOBY BOJIOKYIY (MaJIbKOBHUIl HEBiN):
Biuko y kpwiax — 7,0 MM, B kyimi — 3,0
MM. 3aCTOCOBYBAJld TaKOX CTaBHI CITKH
nosxunoro 30 M, Bucororo Bix 2,0 xo 4,0
M: Biuko — 38, 50, 52, 55 ta 92 mm. Bio-
JIOTIYHOMY aHai3y mianaHo 504 ocoOuHH
pHO 13 CITKOBHX 3HApsab J0BY Ta 208 — i3
MaJIbKOBOI BOJIOKYIIIL.

BiniOpani g anamizy ocoOMHH puO
¢ixcyBamun 4,5%-m pozunHOM (hopmari-
Hy. AHanii3 npo0 3xifiCHIOBAaNM y HayKo-
BO-JIOCIITHOMY IIeHTpi «Bomui 6Giope-
cypcu Ta akBakyiusTypa» [JIAEY. Ilpu
aHaJIi31 BU3HAYAIM BiK pUO, IXTIOJOTIYHY
MOBXKUHY Ta IHIUBiAyambHy Macy. Ilpu
OTIpAITfOBaHHI PE3YJIbTAaTiB BUKOPHCTAHO
3araJbHONPHHHATI METOIM MaTeMaTH4HO-
ro aHamidy. Yci JOCTIKCHHS TPOBOIMIH
3riJHO i3 3araJbHONPUHHATHMH METOJIH-
KaMM IXTIOJIOTIYHHX JOCHiKeHb [12], a
TaKOX 3aCTOCOBYBalM BU3HAuHHUKH [13].
JocmimpkyBanmn BUIOBUH ckiay ixTioda-
yHH XpUCTO(OPIBCHKOTO BOAOCXOBHIIA,
KUTbKiCHI ITOKA3HUKH YTPYIIOBaHb pUO, BHU-
3Haua OIONPOXYKUIHHY CIPOMOXKHICTD
BOJIOWMH 32 BOJHHMH Oiopecypcamu.

ABTOpPH BHKOPHCTAJIM MaTepiajid Cy-
gacHuX nociimpkens JJJIAEY, y Tomy duc-
i po3pobieHi paHille HayKoBi OOIPyHTY-
BaHHS, BIJKPUTI MaTepiaid iXTiOJOTig9HOT
cinyx0u YmpasniHHS [lepxkpuOareHTCcTBa
VYkpainu y JIHinponeTpoBChKii obiacTi 3a
psn pokis (2000-2012, 2018-2022 pp.),
1HIIN CTaTUCTHYHI Ta KapTorpadivHi AaHi,
OTpHUMaHI i3 BIAKPUTHUX JDKEPEIL.

Jlis oIiHKM cTaHy TOMYJSLIA pecyp-
CHHX BHUJIB Ta PO3PaxyHKY JOIYCTHMHX
00cATIB X BWIYYEHHS 1 BCEJICHHS aBTOPH
BUKOPUCTANN OaraTopiuHi OpHTriHAJIbHI
JlaHi, mo Oynu 310paHi MPOTATOM MOHITO-
PHHTOBUX JIOCHI/PKEHb BOAOMMH 32 Iepion
2003-2022 pp. Buxopucrano BurpoOyBa-
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ing pressure on the hydroecosystem and
obtaining the effect of biological reclama-
tion) [14].

For the Khrystoforivske Reservoir, the
normative volumes of stocking recom-
mended for fish farming in reservoirs of
the steppe zone of Ukraine were applied,
considering the fisheries class according to
the production capabilities of feed organ-
isms, and the need to maximize the preser-
vation of the existing biodiversity level for
aquatic organisms in the reservoir was also
considered.

The volumes of extraction of aquatic
bioresources and stocking of introduced
species were calculated in accordance with
the ecologically balanced production capa-
bilities of the aquatic ecosystem, minimiz-
ing the load on the aquatic ichthyological
complex and preventing the possibility of
deterioration of water quality.

The study was carried out in accordance
with the Program for Scientific Fisheries
Research of the Scientific Research Center
“Aquatic Bioresources and Aquaculture”
of the DSAEU for 2022-2026 [15].

The belonging of fishes to ecological
groups was determined based on the work
of P. G. Sukhoivan and co-authors [16].
The names of hydrobionts were given
based on the work of Y. V. Movchan [17].

STUDY RESULTS AND THEIR
DISCUSSION

The ichthyofauna of the Khrysto-
forivske Reservoir has been studied peri-
odically since 1947. Since 1996, ichthy-
ological studies on the reservoir has been
conducted by the Research Institute of Bi-
ology of Dnipropetrovsk State University
(Dnipropetrovsk National University, now
Oles Honchar DSU), there are materials
of Scientific and Biological Justifications,
however, published materials on such
studies are limited only to the work of Fe-
donenko O. V. with co-authors [7].

Hi METOIUKH (3 YpaxyBaHHIM 3MEHIICHHS
TUCKY HAa TiJJPOCKOCHUCTEMY I OTpUMAaHHS;
edexty Bij Gionoriunoi Memioparrii) [14].

Has XpuctoopiBChbKOTO BOTOCXOBH-
Ia 3aCcTOCOBYBAJIM HOPMATHBHI 00CATH
BCeJICHHs (3apuOJIeHHs), AKI pEeKOMEHJIO-
BaHi JIUIsl pUOHUIITBA Y BOJIOMMAaX CTEIOBOT
30HH YKpaiHW, 3 ypaxyBaHHSIM pHOOroc-
MOAAPCHKOTO KJIAacy 3a MPORYKIIHHUMHU
MOXITUBOCTSIM KOPMOBHX OpraHi3MiB, a
TaKOX BpaxoByBajiacs HEOOXIIHICTh Mak-
CHUMAJIBHOTO 30€peXEeHHsl HasBHOTO PiBHA
010pI3HOMAHITTS TiPOOIOHTIB Y BOAOHMI.

OO6cAaru BuITydeHHsI BOTHUX Oiopecyp-
CiB Ta BCEJICHHS IHTPOMYIICHTIB PO3paxo-
BYBal{ BIJNIOBIIHO 1O E€KOJIOTi4HO 30a-
JTAHCOBAHUX MPOIYKIIIHHAX MOXJIMBOCTEH
BOJIHOI €KOCHCTEMH 3 MiHiMi3alli€lo Ha-
BaHTa)KCHHS HAa TYBOIHHH 1XTiIOKOMITIICKC
Ta MEPEIIKOKAHHIM MOXKIJIABOCTI MOTIp-
LIEHHS IKOCT1 BOIU.

JocaimkeHHsT 301HCHIOBAIN BIIIOBII-
HO mo IIporpaMu mpoBEICHHS HAayKOBHX
puOOroCoNapchKuX IOCHikeHb Hayko-
BO-JIOCITITHOTO TIeHTPY «BomHi Giopecyp-
cu Ta akBakyuasrypa» [JJAEY nHa 2022—
2026 pp. [15].

HanexHIiCTh NpeNCTaBHUKIB iXxTioda-
VHH J0 EKOJOTIYHHX TPYyN BH3HAYAIIM 3a
npareto II. I CyxoiiBana 3i cmiBaBTOpa-
MU [16]. Ha3Bu rigpoOioHTIB HABOIWIN 32
mpaueto FO. B. Mosuyana [17].

PE3YJIBTATH AOCJIAXEHD
TA IX OBTOBOPEHHS

Ixtiodayny XpuctodopiBChKOTo BOIO-
CXOBHIIA JOCIIDKYBATA TEPIOJUIHO, TIO-
yuHAouM 3 1947 p. 3 1996 p. ixTionoriyxi
JOCTIKeHHsT Ha BojpoiimMi mposonus H/II
Giomorii JIHITPONIETPOBCHKOTO JIEPKABHOTO
yHiBepcutery (JHIMPOBCHKOTO HalliOHAJIb-
Horo yHiBepcutery, HuHI — JIHY imeni
Onecs loHuapa), HasBHI Marepialid Hay-
KOBO-010JIOTIYHUX OOIPYHTYBaHb, OJHAK
oryOJIiKOBaHi MaTepiajii 3a TAKUMH JTOCITi-
JOKSHHSIMH OOMEKYIOTBCS TIJIBKH TIPariero
®demonenko O. B. 3i cniiBaBropamu [7].
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Over the entire study period (1996—
2022), 20 species, representatives of 6
families, were recorded in the ichthyofau-
na (Table 1).

In general, the ichthyological complex
was formed of native (here and in the fu-
ture, this term refers to hydrobionts that
lived in this reservoir before the start of the
SCFF regime) species and introduced spe-
cies that were introduced during the period
of fishery activities in the SCFF regime.
The most abundant family was Cyprinidae
— 10 species, the less abundant families
were Percidae — 3 species and Gobiidae —
4 species. The families Cobitidae, Esoci-
dae and Centrarchidae were represented by
one species each.

The introduced fish species in the
Khrystoforivske Reservoir were: silver
carp, bighead carp, including a hybrid
form with silver carp, grass carp, and com-
mon carp, its cultural form. The current
common carp population was formed by
both wild and cultural forms.

The reservoir fauna included 2 alien
species — the stone moroko, which was in-
troduced to the reservoir during the stock-
ing of Chinese carps and successfully natu-
ralized, and the sunfish, currently the most
threatening species for the ichthyofauna
of the reservoirs in this region, especially
their nearshore shallows area. For the first
time, a bighead goby has been recorded in
the reservoir, which was not observed in
previous studies.

It is necessary to note the unique ab-
sence in the reservoir of the dominant
species in the ichthyofauna of the Dnipro
region for the last 40 years — the European
bitterling (Rhodeus amarus Bloch, 1782).
It was observed neither in 1996-2008 nor
during the 2022 survey. Perhaps its ab-
sence was due to the small abundance of
bivalves in the reservoir, which played an
important role in the life cycle of the Euro-
pean bitterling.

During the study in the pelagic and

3a yBechb mepion mociimkeHb (1996—
2022 pp.) y ckuani ixtiodayHu peectpy-
eThest 20 BUJIIB — MPEJICTABHHUKIB 6 POIMH
(tabm. 1).

3aranoM, iXTiOKOMIUIEKC C(opMOBa-
HUM 3a paxyHOK HaTUBHUX (TyT i Hajami
UM TEPMIHOM ITO3HA4YCHI TiIPOOIOHTH,
10 MEIIKAIY Y JaHil BOIOWMI JI0 TIOYaTKy
nii pexkumy CTPI') BuziB Ta BUAIB-iHTPO-
IYUEHTIB, BCEJICHHSI SIKUX 3MiHCHIOBATOCS
y Tepiof puOOrocnoAapchKkoi JisUTbHOCTI
y pexumi CTPI. Haiibinbm yucieHHOO
poauHoto € Cyprinidae — 10 BuIiB, MEHIII
yrcneHHUMU — Percidae — 3 Buau Ta
Gobiidae— 4 Bunu. [To oqHOMY IIpecTaB-
HUKY HapaxoByloTh pomunHu Cobitidae,
Esocidae ta Centrarchidae.

IurponynentamMmu XpuctodopiBCHKOTo
BOJIOCXOBHIIIA € 4 BUIU pUO: TOBCTOIOOUK
O1Mii, TOBCTOJIOOMK CTPOKATHH, y TOMY
qucii i riopuaHa popma 3 OLIM TOBCTO-
n06uKoM, OLTHH aMyp Ta KOpOIl €BpOMEH-
CBKHUH, KynabsTypHa (opma. CydacHa 1morry-
JsI1is Koporia c(hOopMOBaHa 3a PaxXyHOK SIK
a0OpHUTeHHOT, TaK 1 KYJIBTYPHOT (hOpPM.

VY cknagi ¢dayHu BogocxoBuina Qik-
CY€eThCS 2 YYKOPITHUX BUJAU — 4YeOavdoK
aMypChbKUH, KU MOTpanmuB 10 BOAOHMU
pH  3apHOJICHHI POCIMHOIMHUX pHO W
VCIIIIHO HATypati3yBaBCs, Ta COHSYHUIA
OKYHb — Ha ChOTOJIHI HaHOUIBII 3arpo3-
TUBUI BUI JUIs iXTioayHU BOJOWM peri-
OHY, 0COOJMBO MPUOEPEKHUX MIIKOBOIb.
Breprire it BomocxoBuiia 3adikcoBaHuUi
OHMYOK TOJIOBAY, SIKUH y TIOTIEPETHIX JTOCITi-
JDKEHHSAX HE BigMidyaBcs.

Heo0xiqHO BiA3HAYUTH YHIKAJIBHY Bill-
CYTHICTb Y BOZIOIMI JOMiHaHTa ixTioayHH
[TpumHinpor’st octanHix 40 PoKiB — Tip-
yaka (Rhodeus amarus Bloch, 1782). Bin
He OyB Bij3HaueHwid aHi B 1996-2008 pp.,
aHi mig yac gocuimxeHs 2022 p. Moxiu-
BO, OTO BIJICYTHICTb ITOB’sI3aHa 3 HEBEIIH-
KOO KUIBKICTIO IBOCTYJIKOBHX MOJIOCKIB Yy
BOJIOWMI, SIKi BIIPaIOTh BAXJIUBY POJIb Y
KUTTEBOMY LIUKJI Tipyaka.

VY mporieci TOCHipKEHb Y Tenariai Ta
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Table 1. Taxonomic composition and structure of the ichthyological complex in
the Khrystoforivske Reservoir (1996-2022)

Year Structural characteristic
. X h h Distribu-
No Species Photograp Origin/ | Commer- tion/
2022 " .
nutrition | cial value abun-
dance
CYPRINIDAE

Roach (Rutilus native/ commer- wide-

1 rutilus Linnaeus, + bentho- cial spread /
1758) phage species  abundant
Rudd (Scardinius . .

native/ commer- wide-
erythrophthal- .

2 . + euryp- cial spread /
mus Linnaeus, hagus species  abundant
1758) & P
Common Bleak . .

native/ commer- wide-
(Alburnus .

3 + euryp- cial spread /
alburnus hagus species  abundant
Linnaeus, 1758) J P
Sunbleak' native / non- wide-
(Leucaspius commer-

4 . +  zooplank- . spread /
delineatus tophagus cial abundant
Linnaeus, 1758) phag species
Silver carp introdu-

(Hypophthal- ced/ commer- wide-

5 michthys molitrix + phyto- cial spread /
Valenciennes, plankto-  species abundant
1844) phagous
Bighead carp |n;c(r;()jd/u-

(Aristichthys commer- wide-
. zooplank- .
6 nobilis cial spread /
. tophagus, .
Richardson, . species  abundant
detrito-
1845)
phagous
natura-
Stone moroko lized non- .
. wide-
(Pseudorasbora autoclima- commer-

7 . o . spread /
parva Temminck tization cial abundant
& Schlegel, 1846) / euryp- species

hagus
Grass carp introdu- .
(Ctenopharyn- commer- wide-
. ced/ .
8 godon idella cial spread /
. phyto- .
Valenciennes, hagous species  abundant
1844) phag
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Continue of the table 1

Year Structural characteristic
Distribu-
Ne Species Photograph 2022 Origin/ | Commer- tion/
nutrition | cial value abun-
dance
.natlve/ valuable .
Common carp introdu- wide-
. . commer-
9 (Cyprinus carpio + ced, cial spread /
Linnaeus, 1758) bentho- . abundant
species
phage
natura-
. lized .
Prussian carp introdu-  commer- wide-
10 (Carassius gibelio + ced/ cial spread /
Bloch, 1782) species  abundant
eury-
phagus
COBITIDAE
Spiny loach native / co:r?;-er- SWIr::j
11 (Cobitis taenia + bentho- . P
Linnaeus, 1758) phage cial / not
! species  abundant
Pike (Esox lucius native, commer- Wide-

12 + cial spread /

redator .
P species  abundant

11'.“.

Linnaeus, 1758)

PERCIDAE
Ruffe .
(Gymnocephalus native, = commer-
13 . + bentho- cial
cernuus Linnaeus, hage species
1758) phag P
wide-
Perch (Perca . commer-
o native, . spread
14 fluviatilis + cial
Linnaeus, 1758) predator species / not
! P abundant
Pikeperch valuable limited
(Sander native, commer-  distribu-
15 . + . .
lucioperca : predator cial tion / not
Linnaeus, 1758) ) : species  abundant
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Continue of the table 1

Year Structural characteristic
Distribu-
Ne Species Photograph 2022 Origin/ | Commer- tion/
nutrition | cial value abun-
dance
CENTRARCHIDAE
natura-
Sunfish (Lepomis lized non-
. . commer- common /
16 gibbosus + introdu- .
Linnaeus, 1758) ced, Cla.l abundant
predator species
natura-
Racer goby lized non- wides-
17 (Neogobius _autoclima- commer- pread /
gymnotrachelus tization, cial bundant
Kessler, 1857) bentho- species abundan
phage
Bighead goby native, non- I!mlFed
18 (Ponticola kessleri + bentho- cor:i:;er— t(l:lcl)sr:?il:)_t
Glinther, 1861) phage species  abundant
Monkey gob . non- .
(Neogo\;?us ! native, commer- wides-
19 o + bentho- . pread /
fluviatilis Pallas, h cial bundant
1814) phage species abundan
Western
tubenose goby native, non-
20 (Proterorhinus - bentho- com'mer— common /
. . cial abundant
semilunaris phage .
Heckel, 1837) species
In total 18

nearshore waters, 1 commercial inver-
tebrate species was recorded — the nar-
row-clawed crayfish (Astacus leptodacty-
lus Eschscholtz, 1823).

From all ichthyofauna recorded since
1996, no species listed in the Red Book
of Ukraine (2021) and/or the Red Book
of Dnipropetrovsk region (2011) were not
registered [18, 19]. Four species protected
by the Bern Convention [20] (Appendix
IIT) have been identified — sunbleak, spiny
loach, bighead goby, and western tubenose

goby.

npubepexcki 3adikcoBanmii 1 nmpommcito-
BUiA BHJI 0e3XpeOETHUX — pak JOBroma-
muit (Astacus leptodactylus Eschscholtz,
1823).

3 ycix mpencTaBHUKIB ixTiodayHH,
3aikcoBaHux y mepioa 3 1996 p., BuiB,
3aHeCEeHUX 10 YepBOoHOI KHUIHM YKpaiHu
(2021) Ta/abo Yepronoi kauru Juinporme-
TpoBcbkoi obnacti (2011), He 3apeecTpo-
BaHo [18, 19]. BcranoBneno 4 Buau, 1Mo
OXOPOHSIOThCSI BEepHCHKOI KOHBEHIIIEIO
[20] (domarox III) — BiBCsIHKA 3BHMYaliHa,
[IWITaBKa 3BUYaiiHa, OWYOK ToJI0Bad Ta Ou-
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As aresult of study conducted in 2022,
the general species composition of the
Khrystoforivske Reservoir included 18
fish species belonging to 6 families, two
species of Gobiidae family — the racer
goby and the western tubenose goby —
were not registered.

Pelagic part of the Khrystoforivske
Reservoir. The study of the species com-
position of the pelagic part was carried out
using gill nets with a mesh size of 38-92
mm (Table 2).

The species composition included 7
fish species belonging to 2 families (Cypri-
nidae and Percidae). Native and introduced
species (3 species) were recorded. Chinese
carp were represented by a hybrid form of
bighead and silver carps, common carp —
by 3 cultural forms (scaly, mirror, leather).
Five species were recorded in small-mesh
nets, including 1 introduced species. In
50-55 mm nets, five fish species were also
recorded, but 3 of them were introduced

YOK ITyIHK.

VY pesynbrari mposeneHux y 2022 p.
TOCTIKEHb BH3HAYWIN 3aTalbHUN BHIO-
Buil cxyag XpuctohopiBCHKOr0 BOAOCXO-
Bumia — 18 BUIIB puO 13 6 poauH, HE Bil-
MivaroTbcs JBa BUIM 3 poauHu Gobiidae
— OWYOK roHenb Ta OMYOK ITyIIHK.

Henariaap XpucrodopiBcbkoro
BOIOCXOBHUINA. J[OCTIIKCHHS BHIIOBOTO
CKJIa/ly TeNiariqHoi 4acTuHH OyJ10 31ilcHe-
HO CTaBHHMH CiTKaMH 3 BiukoM 38-92 MM
(Tadmn. 2).

BunoBmii ckiam HapaxoBye 7 BHIIB
pu6 i3 2 ponun (Cyprinidae ta Percidae).
3adikcoBaHi HATHBHI BUJIH Ta BUAH-THTPO-
nyueHtd (3 Buau). ToBcTonoOuku mpen-
cTamJieHI TiOpuIHOK (Gopmoro Oioro Ta
CTPOKATOr0, KOPONl — TPbhOMa KYIBTYp-
HUMH (opMaMu (JTyCKaTHH, T3epKaIbHUM,
pamuactuif). Y IpiOHOBIUKOBUX 3HApSI-
JIX JIOBY BiJIMIYEHI 5 BUJIIB, y TOMY YHCII
1 Bug-iHTpoAyueHt. Y citkax 50-55 Mm
TakoX (hikCcyBajocs 5 BUIIB pHO, aje 3 HUX
3 BHIM-IHTPOAYIICHTH, & TAKOXK JOBrOIa-

Table 2. Species composition and abundances of fish in gill nets, from pelagic part

of the Khrystoforivske Reservoir, 2022

No Species Abu.ndance, Share from total Weight, | Share from total
ind. abundance,% kg weight, %
a=38 mm, n=1
1  Prussian carp 12.0 57.14 2.54 52.33
2 Common carp 1.0 4.76 0.59 12.19
3 Roach 1.0 4.76 0.17 3.5
4 Grass carp 3.0 14.28 0.99 20.46
5 Perch 4.0 19.04 0.55 11.49
Total 21.0 100 4.85 100
a=50-55 mm, n=4
1  Prussian carp 7.5 51.76 3.12 60.06
2 Common carp 1.75 12.05 1.35 26.0
3 Grasscarp 0.25 1.72 0.16 3.07
4  Perch 4.5 31.03 0.37 7.13
5 Pikepearch 0.25 1.72 0.19 3.65
6  Narrow-clawed crayfish 0.25 1.72 0.005 0.09
Total 14.5 100 5.195 100
a=92 mm, n=2
ﬁ;gbhr?;d carp x silver carp 05 100 2.05 100

Note. a — mesh size, mm; n — the number of nets, pcs.
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species, as well as narrow-clawed crayfish.
Only one species (a hybrid form of big-
head carp with silver carp) was recorded in
90 mm nets and larger. That is, these fish-
ing gears are the most selective for fisher-
ies activities in the SCFF regime.

The overall abundance and biomass
per one net corresponded to those gen-
erally acceptable for the water bodies of
the Dnipropetrovsk region. In net catches,
except to large-mesh nets, Prussian carp
dominated (over 50% in abundance and
biomass). In second place, it was the perch
(up to 31% in abundance and up to 13%
in biomass). Introduced species (grass
carp, common carp) were also significant
in catches, but their shares fluctuate some-
what. Of the native species in 38 mm and
50-55 mm meshes, roach and pikeperch
were of commercial importance.

Catch rates in 92 mm nets indicated
a low concentration of introduced adult
individuals in the reservoir, and accord-
ingly, catch rates were low. In addition,
introduced species were quite significant
in other groups of nets (small-meshed and
50-55 mm), which indicated the existence
of a formed population of different ages.

Therefore, the study of deep areas indi-
cated the presence of a relatively balanced
community with a high proportion of na-
tive species. However, the factor suppress-
ing the populations of these species is the
dominance of the eurybiont Prussian carp,
the most widespread and abundant com-
mercial species in the region.

Nearshore part of the Khrysto-
forivske Reservoir. According to the re-
sults of catches with a beach seine, near-
shore fish communities were represented
by 9 species belonging to 3 families (Ta-
ble 3).

The Cyprinidae family was dominant
(5 species), while the Percidae and Gobii-
dae families were represented by 2 species

TUi piukoBUit pak. Y citkax 90 MM i OiJTb-
mie 3adikcoBaHuit Tinbku 1 Bup (riOpuaHa
¢dbopma ToBCTONIOOMKA). TOOTO 11 3HAPSI-
ISl JIOBY € HAMOLIBIN CENEKTHBHUMHM IS
3IIHCHEHHST pUOOTOCIIONAPCHKOT JisSUTBHO-
cti y pexumi CTPT.

3aranmpHi TOKa3HUKH YHCENBHOCTI 1
O0ioMacH Ha 1 CITKOIAHOM BiAIIOBIIAIOTH
3araJIbHONIPUHHIATHAM 11 BomowM JIHi-
MPOMETPOBINUHKA. B ynoBax ciTok, Kpim
KpYITHOBIYKOBHX, JIOMIHYBaB Kapach cpi-
omsictuii (monax 50% 3a YHCENBHICTIO Ta
Oiomacoro). Ha npyromy micii BUSBUBCS
OKyHb piukoBHil (10 31% 3a 4KCENbHICTIO
Ta 10 13% 3a Giomacoro). Bumu-iHTpomy-
1eHTty (0inuit aMmyp, KOpOI) TaKOX 3Hady-
IIi B yJIOBaX, aje iX IMOKa3HUKU NEI0 KO-
JTUBAIKCS. 3 HATUBHUX BUMIB Y CiTKax 38
MM Ta 50-55 MM mpomMmcioBe 3HAYEHHS
MAIOTh IUTITKA Ta CyJaK.

[Toka3sHWKU BWIOBY y ciTkax 92 MM
Oy/iM HEBHCOKHMH, IO CBIYUTH IPO He-
3HAYHy KOHIICHTpAIi0 y BOAOIMI crTap-
HIOBIKOBUX OCOOMH 1HTpOAYLEHTIB. Kpim
TOTO, THTPOIYIEHTH TOCTaTHHO BaroMi B
IHIIUX Tpymnax cCiTok (ApiOHOBIYKOBI Ta
50-55 MM), MO CBIAYUTH NPO iCHYBaHHS
chopMoBaHOi TMOMyNSILiN PiI3HOBIKOBOTO
CKJIaLy.

OTKe, TOCIIIKEHHS MOITHONEHUX Ji-
JISHOK JIEMOHCTPYE HASBHICTH BIJHOCHO
30aJ1aHCOBAHOTO YTPYIIOBAaHHS 3 BUCOKOIO
YaCTKOIO HATHBHUX BUAIB. ONHAK, YMHHU-
KOM MPUTHIYEHHS TOMYJSIIA X BHUIIB €
JIOMIHYBaHHS €BpHUOiOHTa Kapacs cpiOis-
CTOT0, HaOLIBII PO3MOBCIOIKEHOTO 1 Ma-
COBOTO MPOMHUCIIOBOTO BHJTY Y PETi0OHI.

IIpudepe:kna 30na Xpucrodopis-
CBKOT0 BOJAOCXOBHMINA. 32 pe3ynbTaTaMu
00JI0BIB MaJIbKOBUM HEBOAOM, NIPUOEPEK-
HI yTpymnoBaHHs puO MpeacTaBiieHi 9 BU-
namu 3 3 ponuH (tabm. 3).

Ponura Cyprinidae € Jg0OMiHaHTHOMO
(5 BuniB), a ponunu Percidae Ta Gobiidae
MpeaCcTaBlieHl 2 BUaaMu KoxkHa. 3adikco-
BaHO TakoX | MpeacTaBHHKA MPOMUCIIO-
BHUX 0e3XpeOeTHHX — paka JOBrONaJIOTOo
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Table 3. Species composition, abundance and biomass of fish communities in the
nearshore zone of the Khrystoforivske Reservoir, 2022

Areas of the reservoir
No Species Age Upper part Lower part
x | v X y
0+ 20.95 12.05 29.0 16.85
1 Roach 1+ 15.60 197.70 6.0 89.70
2+ 5.30 205.65 1.0 93.70
0+ 4.30 2.35 7.0 2.90
2 Rudd 1+ 23.25 235.05 14.0 137.15
2+ 2.65 60.80 1.0 26.05
3 Sunbleak without age 10.0 3.85 13.0 5.95
0+ 4.65 2.50 11.0 8.35
4 Common bleak
1+ 203.65 1681.20 2.0 37.90
1+ 0.65 32.95 - -
5 Grasscarp
2+ 4.65 1296.26 - -
6  Pikeperch 0+ 0.65 9.15 - -
7  Narrow-clawed crayfish without age 9.95 194.20 - -
0+ 3.95 6.60 2.0 3.40
8 Perch 1+ 1.95 30.85 - -
2+ 2.0 92.9 - -
9 Bighead goby 1+ 1.0 19.45 - -
0+ 3.30 21.50 8.0 2.05
10 Monkey goby
1+ 11.0 37.15 11.0 40.90
Total 329.45  4242.15 105.0 464.90
young-of-the-years, total 37.80 54.25 57.0 33.60
young-of-the-years, commercial 29.95 30.25 38.0 23.20

Notes. X — abundance, individuals/100 m?; Y — biomass, g/100 m?, 0+ — young-of-the-years, 1+ — two-

years-old, 2+ — three-year-old.

each. One representative of commercial
invertebrates was also recorded — the nar-
row-clawed crayfish Astacus leptodactylus
(order Decapoda).

In general, nearshore fish communities
were represented by young-of-the-year
and juvenile fish of other age groups (1+,
2+). No age was not determined in some
short-cycle species (sunbleak). The abun-
dance was 217.22 ind./100 m? (moder-
ate value), and the biomass was 2353.52
g/100 m? (quite significant and indicated
a high share of age groups 1+, 2+ in lit-
toral groups). At the same time, the abun-
dance of young-of-the-years was low and
amounted to 47.4 ind./100 m?, biomass
—43.92 g/100 m?. This indicated a signif-
icant load and difficult feeding conditions

Astacus leptodactylus (psig Decapoda).
3aranoMm, npuOEpex HI YrpyINmoOBaHHS
pub mpencTaBieHi LBOTOJITKAMH Ta MO-
JIOJITIO 1HIIMX BikoBHX TpyT (14, 2+). V ne-
SIKUX KOPOTKOLIMKJIOBHX BH[IB (BIBCSHKA)
BiK He BH3Hayanmu. [Ioka3HUK YHUCETHHOCTI
cranoBuB 217,22 ex3./100 m? (momipue
3Ha4eHHs), a Oiomacu — 2353,52 /100
M2 (OBOJTI 3HAYHA 1 CBIAYKTH PO BUCOKY
YacTKy B YIpyIMOBaHHSIX JIITOPaJi BIKOBUX
rpyn 1+, 2+). Ilpu 1poMy 4YHCENTBHICTH
[LOTONITOK OyJla HEBHCOKOK 1 CKiIajgaa
47,4 ex3./100 m?, 6iomaca — 43,92 1/100
M2, Ile € CBimUeHHSAM 3HAYHOTO HABAaHTA-
KEHHs 1 CKIaTHMX YMOB HAryily MOJIOJI
MEPIIOTO POKY JKUTTA Ha MITKOBOIISX.
3arajgoM, aOCOJIOTHE JOMIHAHTHE IIOJIO-
JKCHHS 32 YUCEIIBHICTIO y PHOEPExHKi 3a-
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for 0+ fish in shallow waters. In general,
the absolute dominant position in terms of
abundance on the nearshore part was occu-
pied by bleak — 110.64 ind./100 m?, which
was almost 51% of the total. The roach
had a much smaller population of 38.92
ind./100 m? and the rudd had a population
0f26.1 ind./100 m?. The abundances of the
remaining species were insignificant and
ranged from 16.65 to 0.32 ind./100 m>.

In the lower part of the reservoir, the
species composition was more simplified,
some native species (pikeperch, bighead
goby) and introduced species (grass carp)
were absent. In addition, some age groups
(2+ and 3+ perch) were not recorded.

Significant fluctuations in abundance
and biomass can be explained by the con-
centration of sunbleak and grass carp in the
upper section.

The upper section was characterized
by a larger area of shallow part, smallest
depths, and a muddy bottom. Nine species
of 3 families were recorded in the near-
shore part with a population of 329.45
ind./100 m? and a biomass of 4242.15
g/100 m? (very high value).

The lower section was characterized by
significant depths with a rocky bottom and
a small area of shallow water; 5 species of
3 families were recorded along the coastal
part. The abundance of nearshore commu-
nities was 105.0 ind./100 m? (3.1 times less
than in the upper part), and the biomass
was 464.9 g/100 m? (9.1 times less). In
the lower part of the reservoir, the species
composition was more simplified; some
native species (pikeperch, bighead goby)
and introduced species (grass carp) were
not recorded. In addition, some age groups
(2+ and 3+ perch) were not detected. All
this, together with other factors, causes a
significant decrease in the abundance of
nearshore communities.

It should be noted that the share of

fimana BepxoBoaka — 110,64 ex3./100 m?,
1o ckiajio mMaixe 51% Bin 3aranbHoi. Ha-
0araro MeHIy YHCEIbHICTh MaJH IUTITKA
(38,92 ex3./100 m?) ta kpacuomipka (26,1
ex3./100 wm?). TIOoKa3HHKH YHCEIBHOCTI
pelTy BUAIB Oyau HE3HAYHUMH Ta KOJHU-
Bajucs B Mexax 16,65-0,32 ex3./100 m2.

Ha HwxHil OiIsSHOI BOZOWMH BUAO-
BHUU CKIIaJ BUSBUBCS OUTBII CHPOINECHHM,
Oynu BiACYTHI JesIKi HaTUBHI BUIH (CyIaK,
OMYOK TOJIOBAaY), a TAKOXK IHTPOMYIICHTU
(6inuit amyp). Kpim Toro, He ¢ikcyBamucs
MIEBHI BIKOBI TPYITH (MOJIOJh OKYHS 2+ Ta
3+).

3HauHi KOJMMBaHHSI YHCENBLHOCTI Ta Oi-
OMacH MOXKHA TIOSICHUTH KOHIICHTPAIIEI0
BEPXOBOJIKM Ta O1IOT0 aMypa Ha BEpXHiH
JISHI.

Bepxust minsHKa XapaxtepusyBajacs
OUTBIIOIO IJIOLICI0 MIIKOBO/Ab, MEHIIMMU
IMOWHAMH Ta MYJIMCTAM JHOM. Y TipuOe-
pesxoki 3adikcoBaHo 9 BUAIB i3 3 ponuH, 3
yucenbHicTio 329,45 ex3./100 mM?> Ta Gio-
Macor y 4242,15 r/100 m? (myxe BHCOKE
3HAYCHHS).

Hwxkus ninsHka —XapakTepusyBaia-
csl 3HAYHUMH TTHOWHAMH 3 KaM STHHCTHM
JTHOM Ta HEBEIUKOIO IUIOIICIO MiTKOBOJIb,
y mpubepexoki 3adikcoBaHO 5 BHIIB i3 3
ponuH. YucenpHicTh TPHOSPEIKHUX YIPY-
moBanb craHoBmia 105,0 ex3./100 m* (y
3,1 pa3a MeHIIIe, HiXX y BEpXHill 4acTHHi), a
6iomaca — 464,9 /100 m? (1110 € MEHIITM
y 9,1 pa3za). Ha HmkHill qingsui BogoiimMu
BHJIOBHH CKJIaJ] OyB OUTBI CIIPOICHUH, HE
(ikcyBamucs nesKi HaTUBHI BUAU (CyIak,
OMYOK TOJIOBAaY), a TaKOXK IHTPOMYIICHTU
(6inmii amyp). KpimM 1poro, He BUSBIEHI
MIEBHI BIKOBI TPYIH (MOJIOJh OKYHS 2+ Ta
3+). Bee ne, pa3om i3 iHIIMMHM YHHHHKA-
MU, 3yMOBJIOBAJO 3HAUYHE 3HIDKCHHS YH-
CEJIHUX MOKA3HUKIB MPHOSPEIKHUX YTPY-
MIOBaHb.

Cunif BiA3HAYUTH, IO YaCTKa IHOTOJI-
TOK BiJIHOCHO 1HITUX BIKOBUX I'PYIT MOJIOJI
y IpuOepexoKi BOMOWME BUSBHIIIACS JTyXKE
HEBHCOKOIO, OIHAK BOHA 3HAYHO KOJIMBA-
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young-of-the-yearsrelative to other age
groups of juvenile fish in the nearshore
areas of the reservoir was very small, but
it varied significantly across areas of the
reservoir. In the lower section, the share
of young-of-the-years was 57.0% in abun-
dance and 10.19% in biomass, which was
significantly higher compared to the upper
section — 11.47% and 1.27%, respectively.
The abundance of young-of-the-years (6
fish species) in the upper section reached
37.8 ind./100 m?, and the biomass was
54.25 g/100 m? In the lower area, their
abundance was 1.5 times higher — 57.0
ind./100 m?, but their biomass was 1.6
times lower — 33.6 g/100 m2. In the lower
part of the reservoir, 5 species of young-
of-the-years were recorded. A significant
share of young-of-the-years in the lower
section was represented by roach (29.0
ind./100 m?) and bleak (11.0 ind./100 m?).
Therefore, the upper part of the reservoir
was characterized by a greater species di-
versity of juveniles compared to the lower
part, as well as abundance and, especially,
biomass, including young-of-the-years.
Based on the results of study into the
reservoir’s food supply, additional produc-
tion by type of aquatic bioresources was
calculated. The fish production of grass
carp due to submerged vegetation was 27.5
kg/ha. Due to aerial-aquatic vegetation,
the potential production rate was 94.28 kg/
ha. The productivity of silver carp due to
phytoplankton was 3.23 kg/ha. Due to the
residual production of zooplankton, the
productivity of bighead carp was 10.32 kg/
ha. The potential fish production of carp by
macrozoobenthos was 13.02 kg/ha.
Low-commercial-value short-cy-
cle species were bleak and sunbleak. The
total abundance of these species in the
nearshore area was 122.14 ind./100 m?, or
56.2% of the total fish abundance. The age
structure of the population of short-cycle

Jlacd 3a OUISHKaMu BoxoMu. Ha HukHIN
JIUISIHIII 4YacTKa IBOTONITOK CTaHOBUJIA
57,0% 3a uucenspuicTio 1 10,19% 3a 6io-
Macolo, 1[0 3HAUYHO OiNbIle, TTOPIBHSHO 3
BepxHBOIO — 11,47 Ta 1,27% BimmoBixHO.
UuncenpHICTh HBOTONITOK (6 BUAIB pub) Ha
BEpXHil qinsHMi csarana 37,8 ex3./100 M2, a
6iomaca — 54,25 1/100 m?. Ha HuxHii i-
JISTHITI X YMCeNbHICTE Oyna B 1,5 pa3a Oiib-
o0 — 57,0 ex3./100 M2, B Toli yac sk 6io-
Maca — MeHmow y 1,6 paza— 33,6 r/100
M2, Ha HIDKHIN JIJISHIT BOIOCXOBHIIA 1150~
royiTkd (ikcyBanmucs y 5 BUIB. 3Ha4YHA
YacTKa [[bOTOJIITOK HHXKHBOI AUISTHKY Oyna
npezacTaBieHa miitkoro 29,0 ex3./100 m*Ta
BepxoBoakorw — 11,0 ex3./100 m2.

OTxe, BepXHS NUITHKA BOIOCXOBHUINA
XapakTepusyBajiacsi OUTBIIUM BHIOBHM
PI3HOMAHITTSIM MOJIOJI B IOPIBHSHHI 3
HIDKHBOIO, @ TAKOXK TTOKA3HUKAMH YHCEITh-
HOCTI Ta 0COOJMBO OiOMacH, y TOMY YHCI
y LIbOTOJIITOK.

Ha ocHOBI pe3ynbTariB JOCHIIKCHD
KOpMOBOi1 0a3u BOJOCXOBHINIA Oyiaa po3-
paxoBaHa JOAATKOBA MPOMYKIiS 3a BUAa-
MH BOJIHHX OiopecypciB. PubHa mpomyk-
it OUTOro amypa 3a paxyHOK 3aHypeHOI
pocnuHHOCTI cTaHoBwia 27,5 kr/ra. 3a
PaxXyHOK IOBITPSHO-BOIHOI POCIMHHOCTI
MOKa3HUK MOTCHIIHHOT MPOIYKIIii CTaHO-
BB 94,28 kr/ra. IIponyKTHBHICTE 61J10TO
TOBCTOJIOOMKA 32 PaXyHOK (DiTOIUIAHKTOHY
cknana 3,23 kr/ra. 3aBAsKd 3alHAIIKOBIN
MPOMYKIIii 300MJIAHKTOHY TOKa3HHK IPO-
JIIYKTHBHOCTI CTPOKATOTO TOBCTOJOOMKA
nopisHioBaB 10,32 kr/ra. IloreHniiiHa pu-
OOMPOIYKITiST KOpOIa 3a Makpo3000CHTO-
coM cranoBmia 13,02 kr/ra.

ManoninHi KOPOTKOUMKJIOBI BUIHU
— BiBcsAHKa Ta BepxoBoaka. CymapHa
YHCENBHICTh IUX BHJIB Y NPUOCPEHKIKIX
cranoBuna 122,14 ex3./100 m?, a6o 56,2%
BiJl 3arajbHOI YHCENBHOCTI pub. BikoBy
CTPYKTYPY HOMYJSAIil KOPOTKOIIMKIOBUX
BHJIIB HE JOCIIKYBAaJIH, ajie BCTAHOBJICHI
CepeIHbOBUBAXKEHI PO3MIpPHO-BAroBi Ima-
pametpu (i BepxoBku — 2,9 cm ta 0,9
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species was not studied, but the established
weighted average size and weight param-
eters (for the sunbleak — 2.9 cm and 0.9
g, for the bleak 9.5 cm and 14 g, respec-
tively) were standard for small reservoirs
in the region. These two species dominated
the entire water area and, together with the
bream and rudd, formed the basis of the
native fish populations.

Bleak, a short-cycle, low-commer-
cial-value species, the number of which in
the reservoir was excessive (110.64 indi-
viduals/100 m?, or more than 51.00% of
the total abundance of fish juvenile in the
nearshore zone). The bleak can cause out-
breaks of abundance and constitute trophic
competition for juveniles of aquatic spe-
cies, as well as for planktonic fish, which
were planned to be introduced into the
Khrystoforivske Reservoir, and, above all,
for Chinese carps, especially the bighead
carp (its hybrid). The commercial stock of
bleak was currently 3.56 tons. The actual
fish productivity for this species was 57.56
kg/ha, the allowable catch was 1.07 tons.
Planned fish productivity was 17.27 kg/ha.

Roach. Until the late 1950s and early
1960s (the beginning of intensive intro-
duction work in the Dnipropetrovsk re-
gion), the original population of the roach
lived in the Khrystoforivske Reservoir.
Its weighted average parameters did not
exceed 10.0 cm with a weight of 0.06 kg.
In the 1960s, adults, juveniles, and incu-
bated eggs of the Azov roach (Rutilus ruti-
lus heckeli) a larger representative of the
genus Rutilus (a subspecies of the roach),
were introduced into the Khristoforivske
Reservoir. According to the results of
2022 study, the population was based on
age-2—4+ individuals. No fish older than
age-4+ were recorded in the fishing gears
used. Currently, at the age-4+, the roach
had a length of 17.0-17.5 cm and a weight
of 0.09-0.11 kg (average 0.1 kg), that is,
a moderate gain in body weight was ob-

T, U1 BepXoBoaku — 9,5 cm 1a 14,0 T Bif-
MOBIJTHO) € CTAaHTAPTHUMHU [Tl HEBEIUKUX
BOJIOWM perioHy. L{i 1Ba BuaM AOMiHYyBaIH
Ha Bciif akBaTopii i pa3oM 3 IUTTKOIO Ta
KpPacHOIIPKOIO CKJIaJiajli OCHOBY a0OpH-
TeHHUX MOMYJIsILiit puo.

BepxoBogka — KOpPOTKOLHMKIOBUHI
MAJIOLIHHUY BHJ], YHUCEIBHICTh SKOTO Y
BOIOWMI BHUsBMiIacsa HaamipHowo (110,64
ex3./ 100 M2, a6o monax 51,0% Biz 3arann-
HOT YMCEITBHOCTI MOJIONI pU0 y JTOpAi).
BepxoBoika Moke HaBaTé Crajlaxd Yu-
CEJIBHOCTI 1 CTAHOBUTH TPO(IUHY KOHKY-
PEHIIII0 MOJIOJII HATUBHHUX BHIIB, & TAKOXK
pubaM-tiankToaraM, SKHX IUIAHYIOTb
BCEIITH Y XPUCTOPOPIBCHKE BOIOCXOBH-
mie i, mepin 3a Bce, TOBCTOJIIOOWKAM, 0CO-
6muBO cTpokaroMy (Horo riopuay). Ilpo-
MUCTIOBHH 3aI1ac BEPXOBOJKH CKJIaB 3,56 T.
@akTuuHa pUOOIPOIYKTHBHICTS OO Ja-
HOTO BHJy cTaHoBwia 57,56 kxr/ra, o0csr
JorycTuMoro Buinydenus — 1,07 1. Ilna-
HOBa pHOOIIPOAYKTHUBHICTE — 17,27 Kr/Ta.

MaiTka. do xinns 1950-x — novatky
1960-x pp. (MOYaToK IHTEHCUBHUX 1HTPO-
IyKIiHHUX poOiT Ha JIHIMpONeTpoBILU-
Hi) y XpucToopiBCBKOMY BOIOCXOBHIII
MeIlKaga BUXiJHA TOMYJAIisA TUHTKA. i
CepeHBFOBUBAXKEHI IMapaMeTpy HE Iie-
pesuiyBanu 10,0 cm 3a macu 0,06 xr. B
1960-1i pp. 10 XpuctodopiBCEKOTo BO-
JIOCXOBHIIA BCEJSIM JOPOCIUX OCOOMH,
MOJIOJIb 1 1HKyOOBaHy ikpy TapaHi (Rutilus
rutilus heckeli) — KpyHHIIIOTO MpeACTaB-
HUKa pomy Rutilus (MiABMI TUTITKH). 3a
pesyasTaTamMu pociimxens 2022 p., oc-
HOBY MONYJIALIT CKiaganmu 2—4-pidHi oco-
O6unn. Pub, crapmmx Bin BikoBoi rpymnu
4+, B KOHTPOJNBHHX 3HAPSAIIX JIOBYy HE
3adikcoBaHo. BigznaueHo, mo y Bimi 4+
IUTiTKa Maja po3mipu 17,0-17,5 cM i Macy
0,09-0,11 xr (y cepenusomy 0,1 xr), TOOTO
criocTepirascs MOMipHUI Ha0ip MacH Tifa,
aJie TPOXH BUIIHU, HIXK 11 TUITOBOI TLTIT-
KH MaJInX BOJOWM.

VY pi3Hi poku gocmipkeHs (1998, 2008
pp.) B TpHUOEPEXOKIX BONOWMH YacTKa
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served, but slightly higher than for a typi-
cal roach of small reservoirs. In other stud-
ies (1998, 2008), the share of roach in the
nearshore part of the reservoir ranged from
12.0% to 35.9% of the total abundance,
in 2022 — 17.9%. Among the native fish,
the roach was dominant in terms of bio-
mass (307.82 g/100 m?) in the nearshore
part. This fact indicated the stability of the
population parameters of the species in the
reservoir. In our opinion, intensive fishery
exploitation of the reservoir did not lead
to the destruction of the roach population.
The commercial return rate of cyprinids
from age-1+ was 40%. The average an-
nual density of age-1+ was 10.8 ind./100
m? (1080.0 ind./ha), the average weighted
weight of 1 adult roach was 0.1 kg. The
actual fish productivity of the reservoir
was 41.90 kg/ha. The comercial stock of
roach in the reservoir was 2.59 tons. Con-
sidering the level of maximum allowable
annual fishing mortality for medium-cycle
species (30%) and the need to preserve the
population, the allowable catch for roach is
0.64 tons, the planned fishing productivity
is 10.47 kg/ha.

Rudd. For this species, the Khrysto-
forivske Reservoir has all the favourable
conditions for existence. In the composi-
tion of the native ichthyological complex,
the rudd is not dominant — it ranks third,
after the bleak and the roach, in terms of
abundance (26.09 ind./100 m?) and bio-
mass (232.14 g/100 m?). The body size of
the rudd available for commercial fishing
was reached at the age of 4+ (12.5-14.0 cm
with a body weight of at least 0.05-0.06
kg). The species’ abundance was not ex-
cessive and did not require intensification
of fishing effort. The actual fish productiv-
ity of rudd in the reservoir was 22.32 kg/
ha. The commercial stock was 0.44 tons.
The volume of rudd catch is 0.13 tons, the
planned commercial fish productivity is
6.69 kg/ha.

Prussian carp. The development of the

100

mIiTky cranosmiaa Big 12,0 mo 35,9% 3a-
ranpHOi yKMcensHOCT, Yy 2022 — 17,9%.
VY cknami pub-abopureHiB IUIiTKa 3a 0io-
Mmacoro (307,82 r/100 m?) Oyna momiHaH-
ToM y nipubepexoki. el dakr Bkasye Ha
CTaONBHICTh MOMY/SLIMHUX IOKa3HUKIB
BHUIy y Bojoumuini. Ha Hamry mymky, iH-
TEHCHBHE pPHOOrocrnonapcbke OCBOEHHS
BOJIOMMH HE TIPUBEIIO IO TiIPUBY IOMYJIs-
i IUTITKA.

KoedirmieHT mpoMHUCIIOBOTO TTOBEPHEH-
HSl KOPOTIOBHUX BHJIB Bifl OJHOPIYOK —
40%. YcepemHeHa cepeqHbOPIYHA IMiTh-
HICTb ofHOpiuoK cTaHoBuaa 10,8 ex3. /100
Mm? (1080,0 ex3./ra), cepemHs BHBakKeHa
Maca 1 ex3. J0opocioi IIITKK CKiIajgana
0,1 xr. dakTHyHa PHOONPOTYKTHBHICTD
BojioitMu ctaHoBmIa 41,90 kr/ra. [Ipomuc-
JIOBHIA 3amac IUTITKY y BOJIO¥MMI CKJaB 2,59
T. BpaxoBytoun piBeHb MaKCHMAJILHO JO-
MyCTUMOI PIYHOT TMPOMHUCIOBOI CMEPTHO-
cTi s cepenHbounkiIoBux BHIIB (30%)
Ta HEOOXITHICTh 30epeKeHHS IMOMYJIAIII,
JOMTYCTUMUN OOCAT BUIIYYCHHS IUTITKU
cranoBuTh 0,64 T, MIaHOBa MPOMUCIIOBA
pubomnponykrusHicts — 10,47 kr/ra.

Kpacnonipka. /{1151 mporo Buny y Xpu-
cTo(hOpiBCHKOMY BOJIOCXOBHUIIII € YCi CTIPH-
SITJIMB1 YMOBH iCHYBaHHs. Y cKJia1i abopu-
TeHHOT'0 IXTIOKOMIUIEKCY KPaCHOITipKa HE €
JIOMIHAHTOM, TIOCIJIAal0UH TPETE Miclie, ITic-
JIs1 BEPXOBOJIKH Ta IUTITKHU, 32 YUCETbHICTIO
(26,09 ex3. /100 m?) Ta 6iomacoro (232,14
/100 m?). JToCTYITHOTO JUIsi TIPOMHUCIIOBO-
ro BHJIYYCHHS PO3MIpy TiJla KpacHOIIpKa
nocsirae y Bimi 4+ (12,5-14,0 cm 3a macu
tina He MeHme 0,05-0,06 kr). Yucens-
HICTh BUJY HE € HaJMIpHOIO 1 HE MOTpe-
Oye iHTeHcH(ikamii prdorocmnonapchkoro
HaBaHTaxeHHsA. DakThyHa PUOOTIPOTYK-
THBHICTh KPACHOMIPKH Y BOIOCXOBHIII
cknana 22,32 kr/ra. [IpomucnoBuii 3amnac
— 0,44 1. O0CSIT BUIIYYCHHST KPACHOMIPKH
craHoBuTh 0,13 T, mmaHoBa IMPOMUCIIOBA
pUOOTIPOIYKTUBHICTE — 6,69 KI/Ta.

Kapace cpidnsictnii. Po3Butok Bugy €
CTaOUIBHO IHTEHCUBHUM. [HIMBITyanbHi ma-
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species is steadily intensive. The individu-
al parameters of the species and its pop-
ulation structure indicated that the living
conditions in the reservoir are the most fa-
vourable for it. Prussian carp demonstrates
a growth rate of 3.5-4.7 cm in body length
annually (Table 4). The stunted form of the
Prussian carp was not found in the reser-
VOIr.

Age-5+ individuals reached a length of
18.0 cm in early July, age-6+ individuals
were 22.5 cm in size and weighed up to
0.28 kg. Age-7+ and 8+ Prussian carp have
been recorded for the first time in years
of studies. The actual fish productivity of
Prussian carp in the reservoir was 84.24
kg/ha. Commercial stock was 5.22 tons.
Considering the high recovery capabilities
of Prussian carp and its competition with
introduced species (primarily with com-
mon carp juveniles), the level of permis-
sible annual fishing mortality of Prussian
carp is assumed to be 40%. The volume of
rational extraction for Prussian carp is 2.08
tons and the commercial fish productivity
is 33.69 kg/ha.

Pikeperch. Until 1998, pikeperch was
one of the most abundant species in the
Khrystoforivske Reservoir. However, lat-
er, in 1998-2003, for unknown reasons,
the abundance and biomass of the pike-
perch population rapidly decreased. This
was not the result of any invasive or bac-
terial diseases, or overfishing (catch was
controlled). According to studies of the
reservoir in 2003-2004 (Research Institute
of Biology of the Oles Honchar DNU),
pikeperch stocks suffered from IUU (Ille-

paMeTpy BUILy Ta CTPYKTypa HOTO OIS
CBIJTYaTh MO T€, [0 YMOBHU MEIIKaHHS Y BO-
JIOCXOBHII € HAHOIIBII CITPUSTIIMBAMH JIJIST
HbOTO. Kapack IeMOHCTpY€ TeMIT 3pOCTaHHSI
JIOBXKWHH Tina Ha 3,5—4,7 cM 1mopiuHo (Tabit.
4). Tyropocnoi popmu kapacsi cpidiacToro y
BOIOCXOBHILI HE BUSBJIEHO.

[ecTHaiTKM HAa MOYATKY JIUITHS JTOCS-
rajau goxuHM 18,0 cM, ceMmtiTHI 0coOu-
HU Manu po3Mipu 22,5 cM 3a Macu 10 0,28
KT. Briepiire 3a poku TocimipkeHHS Bia3HA-
YeHi BOCHhMHU-, Ta JEB ATHIITKH Kapacs
cpibmscroro. MakTuyHa PUOOTIPOTYKTHB-
HICTh Kapacs y BOAOCXOBHILI ckiana 84,24
kr/ra. [Ipomuciiosuii 3aac — 5,22 1. Bpa-
XOBYIOYM BHUCOKI BiJTHOBJIIOBAJbHI MOX-
JIUBOCTI Kapacs Ta HOro KOHKYPEHIIo i3
BUJaMU-IHTPOYIICHTAMH (B TIEPIIY Yepry,
3 MOJIOJIII0 KOpOIa) piBeHb JOMYCTHMOI
PIYHOI MPOMHCIOBOI CMEPTHOCTI ISl Ka-
pacs mpuiiMaetsest ik 40%. OOcsr pari-
OHAJIBHOTO BWIIyYCHHS Kapacsl JOPIBHIOE
2,08 T, MpOMHCIIOBa PHOOTIPOXYKTHBHICTD
— 33,69 kr/ra.

Cynaxk. Jlo 1998 p. cynak OyB oqHNM i3
HaliMacoBiMX BUIIB XpHCTO(POPIBCHKO-
rO BOJOCXOBWINA. AJie y TIONAJbIIOMY, B
1998-2003 pp., i3 HE3 sICOBaHUX NPUYHH,
YHCENBHICTE 1 GioMaca MOMyMsAIii cymnaka
3BHYAWHOTO CTPIMKO 3MeHInwmcs. e He
OyJI0 HACNIJKOM SKHXOCh 1HBa3iMHUX YU
OakTepianbHUX XBOpoO abo puborocmo-
JIAPCHKOTO TIEpEBAHTAXKCHHS (311HCHIOBAB-
cs1 KOHTPOJIb BWIOBY). Ha mymKy mocimif-
HUKIB Bomoiimm y 2003-2004 pp. (HAI
6iomorii IHY imeni Onecs T'onuapa), 3a-
mac cynaka rmoctpaxnamm Big HHH-pu-
OayibcTBa (HE3aKOHHOTO, HEIi3BITHOTO

Table 4. Biological parameters of Prussian carp in the Khrystoforivske Reservoir,

July 2022
Age groups Medium- | Number of
Parameters R .
3+ 4+ 5+ 6+ 7+ 8+ weighted | individuals
Age composition, % 10.87 6.52 36.96 2391 15.22 6.52 5.28
Body length, cm 10.0 14.4 17.8 22.5 24.7 26.1 16.8 46
Body weight, kg 0.04 0.14 0.19 0.28 0.42 0.58 0.18
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gal, unreported and unregulated) fishing.

According to the results of scientific
studies of 2022, juvenile pike perch were
registered on the nearshore part of reser-
voir. The abundance of young-of-the-years
was 1.33 ind./100m?. In the pelagic part,
the abundance of pikeperch reached 2.3
ind./1 average fishing effort using gill nets
and beach seine, which was more than 6
times less than that in 2009 (up to 13.0
ind./1 average effort during control seine
catches). Individual growth and weight
parameters corresponded to the standards
for the region’s reservoirs and were 40.5
cm at the time of reaching sexual maturity
(3—4 years) with a body weight of 0.770
kg. No individuals older than age-6 were
identified. The excess of food supply for
pikeperch in the reservoir (bleak, sun-
bleak, gobies) created positive conditions
for the gradual restoration of the abun-
dance of pikeperch and its commercial
stocks. The commercial return rate (before
reaching reproductive age) was 25%. The
average density of age-1+ pikeperch was
0.3 ind./100m? (100.0 ind./ha). The av-
erage weight of individuals that reached
commercial size was 0.7 kg. The actual
fish productivity of pikeperch in the reser-
voir was 5.25 kg/ha. The commercial stock
for this species was estimated at 0.32 tons.
Considering the significant functional role
of pikeperch as a biomeliorator (consumer
of excess low-value fish species), the lev-
el of permissible annual commercial mor-
tality for pikeperch was taken as 25%, the
volume of permissible catch of pikeperch
is 0.08 t, and commercial fish productivity
is 1.31 kg/ha.

Perch is a typical species for the
Khrystoforivske Reservoir. In 2022, struc-
tural parameters of the perch population
were not established. In the nearshore part,
the abundance of the species was insignif-
icant reaching 5.0 ind./100 m?, although
adult individuals were constantly caught

W HEperyiboBaHOrO0). 3a pe3yibTaTaMu
HayKOBUX RociimxkeHs 2022 p., y npube-
PeXOKAX 3apeecTpOBaHA MOJIOIHL CyHaKa.
YucenpHICTh I[LOTOJITOK cTaHoBmia 1,33
ex3./100 mM>. V mnenariuHiii 4acTuHi Y-
CeJIBHICTB cyziaka gocsiria 2,3 ex3./1 mpom.
3yCWIIIS 332 CTAaBHUMH 3HAPSISIMH JIOBY i
3a HEBOJIOM, LIO y MOHaJ 6 pa3iB MEHIIe
mokazHuka 2009 p. (o 13,0 ex3./1 mpom.
3yCWJIIS MiJl Yac KOHTPOJILHUX JIOBIB He-
BOZIOM). [HIMBITyalbHI TTapaMeTpH POCTY
1 MacH BIJAIMOBIAIOTh CTAHAAPTHUM IS
BOJIOWM PpETiOHY 1 CTaHOBIATH Y Iepiox
JIOCATHEHHsI cTareBoi 3pinocTi (3—4 pokn)
40,5 cM mpu Maci tinma 0,770 kr. OcobuH
BIKOM TIOHA/I IICTh POKIB HE BCTAHOBJIE-
HO. Hammmiok kopMoBoi 6a3u Jutst cyna-
Ka y BOIOWMHIII (BiBCSAHKA, BEPXOBOKA,
OWYKH) 3YMOBIIIOE TIO3UTHBHI YMOBH IS
MOCTYMOBOTO  BiJIHOBJICHHS  YHCEIIBHO-
CTi cymaka i HOro MpOMHUCIIOBUX 3araciB.
KoedimieHT MmpoMHUCIOBOTO MOBEPHEHHS
(10 AOCATHEHHS PENPOIYKTUBHOTO BIKY)
cTaHoBUB 25%. YcepeqHeHa ILINBHICTb
OqHOPIYOK cymaka ckiana 0,3 ex3./100 m?
(100,0 ex3./ra). YcepenaHeHa HaBaxKa 0CO-
OWH, IO JOCSTIA MPOMHUCIIOBOTO PO3Mi-
py, — 0,7 kr. dakTuHa pUOONPORYKTUB-
HICTh CyJlaKa y BOJOCXOBHIII MepedyBaia
Ha piBHIi 5,25 kr/ra. IIpomucnoBuii 3amac
JUTSI IIbOTO BUAY OpieHTOBHO ckiaB 0,32 T.
BpaxoBytoun Bu3HaYHY (PyHKIIOHATBHY
poib cymaka sk OiomerniopaHTa (CIIOXH-
Baua HAJJUINKY MAJOI[IHHUX BUMIIB puod),
piBeHb JOIMyCTUMOI PIYHOI TPOMHUCIOBOL
CMEPTHOCTI JUIS HbOTO BH3HAUEHO K 25%,
o0CST JOIMyCTHMOTO BWIIyYCHHS CyTaka
nopiBatoe 0,08 1, mpommucaoBa pudompo-
IyKTHBHICTE — 1,31 Kr/Ta.

OxyHb piYKOBMIi € TUIOBUM BHJOM
Jutst XpUCTOPOPIBCHKOTO BOgOCXoBHIA. B
2022 p. CTpYKTYpHi MOKa3HUKHU MOMYJIAL{
OKyHsI HE BCTAHOBJIOBAJH. Y TpHOEpEK-
KX YUCENBHICTh BHIYy Oylla HE3HAYHOIO
Ta carayia 5,0 ex3./100 M2, xo4a mopocii
0COOMHH MOCTIHHO TPAILISUIACS B YIIOBaX
pubaIoOK-TFOOUTEINIB Ha BCil akBaToOpii BO-
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by anglers throughout the entire water area
of the reservoir. Morphometric parameters
of perch are presented in Table 5.

The commercial return rate of perch
was 80%. The average density of age-1+
perch was 0.9 ind./100m? (90.0 ind./ha).
The average weight of individuals that
have reached commercial size was 0.12
kg. The actual fish productivity of perch
in the reservoir reached 8.64 kg/ha. Dur-
ing the feeding period, perch inhabited
the shallow (up to 1.5 m) part of the res-
ervoir, which accounted for 40% of the
water area, i.e. 24.8 hectares). Therefore,
the actual commercial stock was 0.21 tons.
Considering the level of permissible annu-
al fishing mortality (25%), the permissible
catch of river perch is 0.053 t, the planned
fishing productivity is 2.16 kg/ha.

Pike. This species has not become
widespread in the Khrystoforivske Reser-
voir, the population is currently sparse. The
overall age range of the pike population in
the reservoir was somewhat reduced and
consisted of 5 age classes. During research
catches, individuals 2+ — 4+ (Table 6) were
captured into the nets, but older individu-
als were recorded in anglers’ catches in the
lower (dammed) section of the reservoir.
The reproductive part of the pike popula-

nomMumia. MophoMeTpudHi TOKa3HUKH
OKYHSI ITpefICTaBIIeH] y Tabmnui 5.

KoedimieHT  mpoMmucIIoBOro  moBep-
HEHHsSI OKyHs cTaHoBUTH 80%. Ycepemne-
Ha TNIUTHHICTh JBOJITOK OKyHs ckiana 0,9
ex3./100 m? (90,0 exs3./ra). Ycepentena Ha-
Ba)KKa OCOOMH, IO JOCSIIIHA IIPOMHUCIIOBOTO
posmipy, — 0,12 kxr. PaxTtuuHa pubdOIpO-
JIYKTUBHICTh OKYHSI Y BOJIOCXOBHIIII CSITHY-
na 8,64 kr/ra. Y nepion Haryiy OKyHb OCBO-
F0€ MUTKOBOAHY (10 1,5 M) WacTuHY BOO-
iimu, sika craHoBUTH 40% axBatopii, TOOTO
24,8 ra). OTxe, haKTHYHHN TPOMHCIIOBHIA
3anac cxynaB 0,21 T. BpaxoByrouu piBeHb
JIOITYCTUMOT PIYHOT IPOMKCIIOBOi CMEPTHO-
cTi (25%), 00CST 1OMYCTUMOIO BUITyYCHHS
OKyHS piukoBoro jopieHtoe 0,053 T, riano-
Ba MPOMUCIIOBA PHOOMPONYKTHBHICTh CTa-
HOBUTE 2,16 Kr/ra.

Ilyka. Leii Bua He HaOyB LIMPOKOTO
PO3TOBCIOMKEHHS y XPHUCTOPOPIBCHKO-
My BOJOCXOBHIIIi, MOMYJISIS HA CHOTOAHI
€ PO3PiHKEHO. 3araJlbHUN BIKOBUH psij
MOMYJIAIIT IIYKU Y BOMOUMI € JEHIO CKO-
POYCHHUM 1 CKIIQIA€ThCS 3 5 BIKOBUX Kla-
ciB. [lig 4yac KOHTPONBHUX OOJOBIB B CiT-
KOBI 3HAPSJIS JIOBY NMOTPATUISIIA OCOOWHH
2+ — 4+ (tabn. 6), ane crapii 0COOHMHH
(ikcyBaucs B yIOBaxX pHOAIOK-IIFOOUTE-
JiB Ha HWXKHIA (mpurpebnesiit) mijsHIi

Table 5. Age and length-weight structure of the perch in the Khrystoforivske

Reservoir
. Age groups Medium-
Species .
2+ | 3+ | 4+ | 5+ | 6+ weighted
Perch 5.5-6.5 7.8-9.5 14.0-15.8 17.0-18.0 19.0-20.5 111
0.011-0.02 0.03-0.04 0.10-0.12 0.13-0.15 0.18-0.21 0.07

Note. Above the line is the range of fluctuations for lengths, cm; under the line — the range of

fluctuations for weights, kg.

Table 6. Age and size-weight structure of the pike in the Khrystoforivske Reser-

voir
. Age groups Medium-
Species R
2+ | 3+ | | 5+ | 6+ weighted
Pike 20.2-25.5 25.8-36.0 36.0-42.7 N 28.7
0.07-0.12  0.42-0.66  0.85-1.14 0.50

Note. As in the table 5. + — availability according to anglers’ catch data.
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tion was represented by age-3+ individuals
(spawning for the first time).

The abundance of pike in the pelagic
part of the Khrystoforivske Reservoir (2.2
ind./1 industrial effort) was sufficient for it
to perform a bio-reclamation function as
an obligate predator. However, considering
that pike also actively consumed juveniles
of introduced species for fishery purposes,
its additional introduction into the reser-
voir was not advisable. Commercial fish-
ing of pike should be limited. Specialized
capture of pike as an object of recreational
fishing can be considered as a prospect.
The commercial return rate of pike was
70%. The average density of the first gen-
erations of pike was 1.5 ind./100m? (15.0
ind./ha). The average weight of individuals
that reached commercial size was 1.5 kg.
The actual fish productivity of pike in the
reservoir is 12.60 kg/ha. Pike inhabited the
shallow zone of the reservoir, overgrown
with reeds. This was about 40% of the wa-
ter area — up to 24.8 hectares. Therefore,
the actual commercial pike stock is 0.31
tons. Considering the level of permissible
annual fishing mortality (25%), the per-
missible catch of pike is 0.078 tons, the
planned fishing fish productivity is 3.15
kg/ha.

Introduced species. This group of fish
from typical herbivorous introduced fish
(bighead and silver carps and their hybrids,
grass carp) during the previous Regime
(early 2000s—2021) formed the basis of
commercial fish communities.

Grass carp. Despite the requirements
of the previous SCFF Regime, in 2016—
2020, the introduction of herbivorous fish
into the reservoir was practically not car-
ried out, with the exception of the stocking
in 2019 of 27,775 age-1+ grass carp (2.16
times less than planned). In the autumn of
2021, the user stocked the Khrystoforivske
Reservoir with juvenile Chinese carps

BOJOCXOBHIA. PenpomykThBHa YacTHHA
MOMYJNALI] IIyKH NpeAcTaBleHa 3-piuHu-
MH 0cOOMHaMH (IO BIIEPIIIe HEPECTYIOTH ).

YucenpHICTh LIyKU B INENariuHii ua-
ctuHi XpUCTO(GOPIBCHKOTO BOJOCXOBHIIA
(2,2 ex3./1 mpom. 3ycHIs) € JOCTaTHBOIO
JUTsL 3IIACHEHHS HEro OioMemiopaTHBHOL
¢yHKIil sk oOmiraTHoro Xxmxaka. Are,
BPaxOBYIOUH, IO IIyKa TAaKOX AKTHBHO
CIOXKUBA€E 1 MOJOJb BUIB-IHTPOLYLIEHTIB
pHOOrOCTIONAapCHKOTO MPU3HAYCHHS, [O-
JIaTKOBE BCEJIEHHA 11 Yy BOJOCXOBHILE HE
€ nouinbHUM. [IpoMmECIOBE BIITyYEHHS
IIyKU IOBUHHO OyTH 0OMexeHuM. Sk nep-
CIIEKTHBY MOXHA PO3TIIAIATH CIEIiali3o-
BaHE BIJIYUYECHHS LIYKHU K 00’€KTa JTH00u-
TEJIbChKOTO prubanscTBa. KoedirieHT mpo-
MHCJIOBOTO TTOBEPHEHHS LITYKU CTaHOBUTH
70%. YcepenHeHa IIUIBHICTD TEPIIAX TO-
KoJMiHb ckiana 1,5 ex3./100 m? (15,0 ex3./
ra). YcepemHeHa HaBaXKa OCOOWH, IO
JOCAIIH TIPOMUCIOBOrO posmipy, — 1,5
Kr. PakTHyHa PHOOTIPOSYKTHBHICTD IIyKH
y BoAocxoBHIIi cTaHoBWia 12,60 kr/ra.
[Ilyka 0CBOIO€ MIJTKOBOJHY 30HY BOTOHMH,
3apociy ouepetoM. Lle cTaHOBUTEH OnMH3b-
ko 40% axBatopii — g0 24,8 ra. Orxe,
(haxTUYHUI TPOMUCIIOBUIL 3amac IMyKu —
0,31 1. BpaxoByroun piBeHb JOMYCTHMOI
piuHOi mpomucioBoi cMepTHOCTI (25%),
00CST TOIyCTUMOTO BHIYYEHHS IIYKH JO0-
pisHioe 0,078 T, mIaHOBa MPOMUCIIOBA PHU-
OONPOIYKTHBHICTh CTAHOBHUTH 3,15 Kr/Ta.

Buau-Bceaenui (inTponyueHTH).
L rpyma pub i3 TUIIOBHX POCITHHOIIHUX
pHO-IHTPOAYLEHTIB (TOBCTOIOOUKIB Oi-
JIOTO 1 CTPOKATOTO Ta iX TiOpHIiB, amypa
61510r0) TpOTATOM JAii momepeaHboro Pe-
xuMy (rogarok 2000-x pokiz — 2021 pp.)
CKJajajga OCHOBY IPOMHCIOBUX YTPYIO-
BaHb pHO.

Amyp 6inui. He3Baxxkaroun Ha BUMOTH
nonepenasoro Pexxmmy CTPI, y 2016—
2020 pp. BceJEHHS POCIUHOIAHUX PUO Y
BOJIOWMHIIC TPAaKTUYHO He 3JIiHCHIOBa-
JI0csl, 32 BUKITIOUEHHSIM 3apubieHHs 2019
p. 27775 ex3. ABONITKaMHU OiJIoro amypa
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(silver, bighead and grass carp) and Eu-
ropean carp. 248,000 individuals of age-
1 Chinese carp (silver, bighead and their
hybrids) with an average weight of 25 g
were stocked; grass carp — 24,000 ind. of
age-1+ (total 600 kg); carp — 25,000 ind.
of age-0+ and age 1+ (total 625 kg). Dur-
ing ichthyological survey (July 2022), 14
age-2+ grass carp individuals were regis-
tered in the recreational catch as a result of
the 2021 restocking. The individuals had
standard parameters for the region’s reser-
voirs (18.5-32.0 cm, weighing from 0.306
kg to 0.64 kg, respectively) with a certain
excess of these values, which indicated the
presence of bioproduction potential for
this species. Considering the volume of
stocking (24,000 individuals), the percent-
age of natural mortality (30%) after win-
tering, and the average weight of 0.25 kg,
the grass carp stock in 2022 was 4.2 tons.
The actual fish productivity is 67.7 kg/ha.
Common carp. Currently, the popula-
tion of the species in the Khrystoforivske
Reservoir was formed due to the intro-
duced cultural form of carp. During the fall
of 2021, 25,000 specimens of age-0+ and
age-1+ were stocked (a total of 625 kg).
In research catches and anglers’ catches,
individual carp weighing 10-11.2 kg were
occasionally encountered (possibly as evi-
dence of stocking in the 2010s). Currently,
the population is based on individuals in-
troduced in 2021. The studied fish had av-
erage parameters inherent in cultural forms
of carp (few-scaled carp, framed carp).
The rate of linear-weighted growth accord-
ing to average long-term data correspond-
ed to the standard. Most individuals were
age-2+ (the result of the autumn restocking
0f 2021 by age-1+ fish), had length-weight
parameters of 26-36 cm, 0.45-1.36 kg,
respectively. Considering the volume of
stocking, the percentage of natural mortal-
ity (30%) after wintering, and the average

(menme 3aruranoBaHoro y 2,16 pasa).
Bocenn 2021 p. xopucTyBad 3miHCHHB
3apuOneHHsT XpHUCTO(OPIBCHKOTO BOAO-
CXOBHINIA MOJIOJIIO POCIUHOITHUX BUJIB
(TOBCTOIOOWKH 1 O1ITHIT aMyp) Ta KOPOIIOM.
Byno Bceneno 248000 ex3. MBOTOJITOK
TOBCTOJIOOUKIB (0O110r0, CTpOKaToro Ta ix
riOpuiB) cepeaHbOI0 HaBaXKKo 25 T; Oi-
soro amypa — 24000 ex3. 1BOJIITOK (BChO-
ro 600 kr); koporia — 25000 ex3. boroJi-
TOK 1 IBOJIITOK (3arajom 625 kr). Ilix yac
MPOBEACHHS IXTIONOTIYHHUX JOCHIIKCHb
(munens 2022 p.) y TOOUTEIBCHKOMY YII0-
Bi OyJ10 3apeecTpoBaHo 14 ocoOWH TpwHIIi-
TOK O1JI0TO amypa K pe3ynbTar 3aprOieH-
Hs 2021 p. OcoOMHN MajIi CTaHIAPTHI IS
BomoiiM perioHny napametpu (18,5-32,0
cM, macoro Big 0,306 xr mo 0,640 xr Bif-
MOBIJTHO) 3 TICBHUM TNEPEBUIICHHIM IUX
MOKa3HUKIB, M0 CBIMYUTH MPO HASBHICTH
O10MPOMYKIIIHHOTO ~ MOTEHI[iATy MO0
TaHoro BuAy. BpaxoByroum oOcsr 3apu-
6nenns (24000 ex3.), BIICOTOK NPUPOJHOT
cMmeptHOCTI (30%) mmicns 3uMiBI, cepen-
HbOBUBaXkeHy macy 0,25 kr, 3amac amypa
B 2022 p. craHoBuB 4,2 T. PaKTUYHA pU-
OOMPOAYKTUBHICTb CKnana 67,7 Kr/ra.
Caszan (xopon). Huni momyssiuist BULy
y XpuctodopiBCbKOMY BOIOCXOBHII (op-
MYETBCS 32 PaXyHOK BCEJIEHOI KyJIbTyPHOI
¢dhopmu kopoma. Briponosxk oceni 2021 p.
BceaeHo 25000 ex3. LOroIiTOK 1 IBOIITOK
(3araiom 625 xr). Y KOHTPOJBHUX 00JI0-
BaX Ta YJIOBaX pPHOAIOK-TIOOUTENIB II0-
OJIMHOKO TPAIUISIOTECA OCOOMHHM KOpOTia
macoto 10,0—11,2 xr (MOXITMBO, SIK TOKa3:
3apubnenns y 2010-x pp.). Ha nanuii gac
OCHOBY TMOMNYJIALIi CKIAJal0Th BCEJICHI Y
2021 p. ocobunu. JlocmimxkeHi pubu Ma-
I0Th YCEpEeIHEHI MmapaMeTpH, MpUTaMaHHi
KyJIBTYpHUM (opMaM Kopora (MaJoiy-
ckartuii kopom, pamyacTuii xopom). Temmn
JiHITHO-BaroBoOro pocTy 3a cepeaHbodara-
TOJITHIMHM JTaHUMH BiJIIOBIJIa€ CTaHIAPT-
HUM. BUIBIIICTP OCOOMH € TpPHIIITKAMH
(pe3ynerar ocinHbOro 3apuodiIeHHs 2021 p.
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weight of 0.53 kg, in 2022 the carp stock
reached 9.28 tons. Therefore, the actu-
al fish productivity is 149.6 kg/ha. With
a fishing mortality rate of 40%, the catch
volume is 2.78 tons, and the planned fish
productivity is 44.9 kg/ha.

Silver carp, bighead cap and their hy-
brids. At the current stage, the stock of
these species (without differentiation) was
represented by age-2+ fish (the result of
the autumn stocking of 2021 by age-1+
fish) with lengths of 24-28 cm and weights
of 0.35-0.57 kg. Despite the volume of
stocking in 2021 under the SCFF Regime,
juvenile silver, bighead carps and their hy-
brids were absent from beach seine catch-
es. A silver x bighead carp hybrid measur-
ing 60 cm in length and weighing 4.1 kg
was caught in a 92 mm net (possibly as a
result of the 2019 stocking, although the
report notes that only silver carp were in-
troduced). Currently, the commercial stock
in the reservoir was formed by age-1+ fish
introduced in 2021 with an average weight
of 25 g. Considering the volume of stock-
ing (248,000 individuals), the percentage
of natural mortality (30%) after wintering,
and the average weight of 0.112 kg, the
Chinese carp stock in 2022 was 1,944.3
kg. The actual fish productivity is 31.4 kg/
ha.

Aquatic invertebrates — the nar-
row-clawed crayfish as a species of aquat-
ic bioresources is represented in all studied
biotopes of the Khrystoforivske Reservoir.
Juveniles (individuals 5.5-8 cm long) and
adult crayfish were noted during beach
seine catches as well as in anglers’ catches
in the lower (near the dam) area. The av-
erage size of a crayfish was 11.5 cm, and
its weight was 0.037 kg. Its population can
be estimated at 4.9 ind./100 m? (490 ind./
ha), biomass — 189.85 g/100 m? (18.985
kg/ha). Currently, the total stock of these
invertebrates is about 0.22 tons. With a
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JIBOJIITKAMM), MArOTh JIHIHHO-BaroBi Iia-
pametpu 26-36 cm; 0,45-1,36 kr Bigmo-
BiTHO. BpaxoByroun o6csr 3apuOieHHS,
BiZICOTOK mpuponHoi cmeptHOcTi (30%)
MICJIST 3UMIBJI, CEPeTHHOBUBAXKEHY MAaCy
0,53 k1, y 2022 p. 3anac kopomna csaras 9,28
T. OTxe, (akTHYHA PUOOMPOTYKTUBHICTh
cxirana 149,6 xr/ra. Ilpu piBHI mpomuc-
noBoi cMepTHOCTI 40%, 00CAT BIUTYyICHHS
CTaHOBHTS 2,78 T, a IIIaHOBA PUOOTIPOTYK-
TUBHICTb — 44,9 Kr/Ta.

Toscmonobuxu (6inuii, cmpoxamuil,
2ibpud). Ha cyuacHoMy erarmi cTalo TOB-
cronobuka (0e3 qudepeHriiarii) mpeacras-
JICHO TPWIITKaMU (pe3ynbTaT OCIHHBOTO
3apubnenns 2021 p. ABOMITKaMM) 3 JiHIH-
HUMH TapaMmerpamu 24-28 cM 1 Macor
0,35-0,57 kr. He3paxarouu Ha oOcAT 3apH-
6nenns y 2021 p., BinnosigHo 1o Pexumy
CTPI, y KOHTpOJBHUX MaJbKOBUX 0O0JIO-
BaX MOJIOAb TOBCTOJOOWKA Oyia BIICYT-
HBOKO. ['i0pHA TOBCTONOOMKA JTOBKHUHOIO
60 cM i1 macor 4,1 Kr mOTpanuB y CITKY
3 BiuKoM 92 MM (MOXKIIHBO, SIK PE3YIIBTaT
3apubnenHs 2019 p., xoda y 3BiTHOCTI BifI-
3HAYCHO, 110 Bi0yBaI0Cs BCEICHHS JIUIIIE
TOBCTONIOOMKA Oi70r0). 3apa3 MpOMHUCIO-
BUH 3amac y BomoumuII (QopMyeThes 3a
paxyHOK BceneHux y 2021 p. IBOIITOK
CepeIHbOI0 HaBaXXKoo 25 I. BpaxoByroun
obcsar 3apubnennas (248000 exs.), Biaco-
ToK mpupoxHoi cmepTHOCTI (30%) micms
3MMIBIIi, cepeqHbOBHBaXkeHY Macy 0,112
KT, 3arac ToBcToniobuka B 2022 p. cTaHo-
BuB 1944,3 kr. daktuyHa puUOOIPOTYK-
THBHICTh — 31,4 KI/Ta.

Bonni 6e3xpebdetHi. Pax doseonanuii
SK BHJ BOTHHMX OiopecypciB IpencTas-
JeHWi Ha BCIX JOCHiKEeHHX OioTomax
XpuctodpopiBcbkoro BogocxoBuma. Mo-
no1p (0coOMHU AOBXHHOIO 5,5-8,0 cM)
1 Jopocii OCOOMHHM paka BiA3HA4YeHi IiJl
9Yac KOHTPOJBHUX MAlbKOBUX OOJOBIB, a
TaKOX B YJIOBaX pPHOANOK-TIOOUTETIB Ha
HWKHIA (npurpebnesii) mursami. Cepen-
HBOBUB@KCHHUH pO3MIp paka CTaHOBHB
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sufficient food supply for narrow-clawed
crayfish, under favorable conditions for
the development and replenishment of the
population, specialized crayfish fishing
can be recommended with a catch volume
of 0.056 tons. It is necessary to consider
some harvest of this aquatic organism as
bycatch in gillnets and seines.

Table 7 presents the recommended vol-
umes of ichthyomas harvest by species for
the period 2024-2027.

Considering the need to maintain the
ecological balance in the Khrystoforivske
Reservoir, obtain a sustainable bio-recla-
mation effect, and organize rational nature
management, the complete extraction of
the entire resource stock of fish species is
impractical and may range from 25% to
40% for each resource species separately.

11,5 cm, Bara 0,037 kr. UncenbHICTL HOTO
MOkHa oIfinuTh K 4,9 ex3./100 m? (490
ocobun/ra), 6iomacy — 189,85 r/100 m?
(18,985 kr/ra). Huni 3arajbHui 3amac mux
0e3xpebeTHHX ckianae omus3bko 0,22 T. 3a
JIOCTaTHBOI KOPMOBOi 0a3u ISl piYKOBOTO
paka, 3a CHPUATIMBUX YMOB JAJISI PO3BHT-
Ky 1 TOTIOBHEHHSI MOIYJISAMIi, MOKHA PEKO-
MEHIyBaTH CIICI[ialli30BaHUA BUJIOB paka
3 o0csirom BuityueHHs 0,056 1. HeoOximHo
BPaxOBYBATH MIEBHE BIITyYCHHS IIHOTO TiJI-
poOioHTa SIK MPHUJIOB Y CTaBHI Ta 3aKU[HI
3HAPSIS JIOBY.

VY tabnutii 7 npeacTaBiIeHi peKOMEHI0-
BaHi 00CSATH BIIYYCHHS 1XTiOMAcH 3a BU-
namu Ha niepion 2024-2027 pp.

BpaxoBytoun HEOOXiAHICTH MiATPH-
MaHHS €KOJIOTIYHOTO OanaHcy y XpHCTO-
(GOpIBCEKOMY BOJOCXOBHII, OTPHMaHHS
CTilikoro 6ioMeniopaTuBHOTO €(EeKTY, Op-
TaHi3allilo paioHaJIbHOTO IPUPOIOKOPHUC-
TyBaHHSsI, TOBHE BUIYYEHHS BCHOTO 00CSTY
peCypCHOTro 3amacy BUAIB puO HEMOULTbHE
1 MOKe KomuBaTtucs Big 25 mo 40% mis
KO)KHOTO PECYPCHOTO BUAY OKPEMO.

Table 7. Recommended volumes of harvest of aquatic biological resources from
the Khrystoforivske Reservoir by species in the period 2024-2027. tons

No Species Years
2004 | 2025 | 2026 | 2027
Native species
1 Pike 0.078 0.092 0.10 0.10
2 Roach 0.64 0.80 1.00 1.30
3 Prussian carp 2.08 2.20 2.40 2.55
4  Pikeperch 0.08 0.10 0.10 0.12
5 Perch 0.053 0.07 0.09 0.10
6  Rudd 0.13 0.17 0.22 0.25
7  Bleak 1.25 1.60 2.00 2.60
8 Crayfish 0.064 0.072 0.082 0.10
All native species 4.375 5.104 5.992 7.120
Introduced species
9  Grass carp 1.2 1.8 2.4 2.8
10 Common carp 5.2 6.0 7.5 8.8
11  Silver carp+ Bighead carp 4.5 5.0 7.0 8.0
All introduced species 10.9 12.8 16.9 19.7
All species 15.275 17.904 22.892 26.820
Bioproductivity. kg/ha 246.37 288.77 369.23 432.58
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CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

A retrospective description of the spe-
cies composition and current state of the
ichthyofauna of the Khrystoforivske Res-
ervoir is provided. A study of 2022 iden-
tified 18 species from 6 families (out of
20 previously recorded fish species). The
dominant family was the Cyprinidae — 10
species, the Percidae has 3 species, the
Gobiidae — 2 species, the other families are
represented by one species each.

In the pelagic part of the reservoir, 7
species belonging to 2 families (Cyprini-
dae, Percidae) were recorded, in the coast-
al shallow water zone — 9 species from 3
families (Cyprinidae, Percidae, Gobiidae).
Analysis of materials from gill nets indi-
cated rather low abundance and biomass.

Cyprinid juveniles were represented by
5 species and had the highest abundance
and biomass. The dominant position in
terms of abundance (almost 51%) and bi-
omass was occupied by bleak. A valuable
commercial species (order Decapoda) was
recorded in the nearshore zone — the nar-
row-clawed crayfish, which is an impor-
tant food object for predators.

Nearshore fish communities were rep-
resented by young-of-the-years and ju-
veniles of other age groups (1+, 2+). The
abundance was 217.22 ind./100 m?, and
biomass was 2353.52 g/100 m? (quite sig-
nificant and indicates a high proportion in
groups of 1+, 2+ age groups). At the same
time, the abundance of young-of-the-years
was low and amounted to 47.4 ind./100 m?,
biomass — 43.92 g/100 m? This indicates
a significant pressure and difficult feeding
conditions for fish of the first year of life in
shallow waters.

The stocks of commercially valuable
fish in the Khrystoforivske Reservoir were
analyzed, the actual fish productivity and
the possible volume of extraction for each
fish species were calculated. It is estimat-
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BUCHOBKHM TA NEPCIEKTHUBH
MNOJAJIBIIOIO PO3BUTKY

Hamano perpocnekTHBHY —XapakTe-
PHCTUKY BHIOBOTO CKIIQAy Ta CYy4acHOTO
cTaHy ixTiopayHun XpucTO(POPIBCHKOTO
BozocxoBumia. Jlochimkenusamu 2022 p.
BCcTaHOBNIeHO 18 BHIIB 3 6 pomuH (i3 20
3apeecTpoBaHUX paHime BuUAiB puod). Jo-
MIHAHTHOIO OyJia poiHa KoporoBux — 10
BUJIIB, POJIIHA OKYHEBUX HapaxoByBaja 3
BHJIM, POJMHA OWYKOBUX — 2 BUIH, iHIII
MPEICTABICHI OJJHUM BHJIOM KOXHA.

Y nenariynii YacTUHI BOIOHMU 3adikco-
BaHO 7 BUJIB 3 2 poJuH (KOPOTIOBUX, OKyHe-
BHUX), Y TIPHOEPEKHiil MUTKOBOIHINA 30HI —
9 BuaiB 3 3 poauH (KOPOMOBUX, OKYHEBHUX,
OWYKOBUX). AHaJI3 MarepiayliB 31 CTaBHUX
3HAPSb JIOBY CBITYUTH IPO JOBOJII HEBHCO-
Ki MOKa3HUKH YHCETIBHOCTI Ta 6ioMacH.

Mornoap pOOMHM KOPOMOBUX Oyna
MpeJCTaBlieHa 5 BUJaMH Ta Majla Hai011b-
i MOKAa3HUKH YHUCEIbHOCTI Ta OloMacH.
JloMiHaHTHE TOJOXKEHHS 33 YMCEIbHICTIO
(maiixe 51%) ta Giomacoro 3aiimana Bep-
XOBOZIKA. Y TpHOepexiKi BiI3HAUCHUHA
LIHHUAH TIPOMHUCIIOBUH BUJT (DS JCCATUHO-
I'l) — pak By3bKOIIAJIHA, SIKUH € BAKITHBUM
KOPMOBUM 00’ EKTOM JIJIsI XVDKAKIB.

[TpubepexHi yrpymoBaHHs pud mpen-
CTaBJICH] LLOTOJIITKAMU Ta MOJIOIIO 1HIITAX
BikoBuX Tpym (1+, 2+). [Toka3HUK ywcesb-
Hocti cranoBus 217,22 ex3./100 Mm%, a Gio-
maca — 2353,52 /100 m? (moBosi 3Ha4HA
i CBITYMTH PO BUCOKY YaCTKy B yrpyIo-
BaHHAX BiKOBUX Tpyn 1+, 2+). [Ipu mipomy
YHUCEIBHICTb LIbOTOJIITOK OyJla HEBUCOKOIO 1
cknana 47,4 ex3./100 M2, 6iomaca — 43,92
/100 M2, Tle cBiMuMTH PO 3HAYHE HABAH-
TaXEHHsI 1 CKJIaJHI YMOBH Haryily MOJIOI
MEPILOTO POKY KUTTS HA MITKOBOMISX.

[IpoanamnizoBaHO 3amacw IMPOMHCIOBO
UiHHUX pub y XpuctodopiBCbKOMY BOAO-
CXOBHIIII, 00YUCIICHO (DaKTHYHY PHOOIIPO-
JYKTUBHICTb 1 MOXKITUBHUIA OOCST BUITy4YEHHS
CTOCOBHO KOXKHOTO BUTy pr0. OLiHEHO, 1110
y 2027 p. 610NpOAYKTUBHICTb BOAOMMHUIIIA
MMOBMHHA JOCAITH MOKa3HuKa 432,58 kr/ra.
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ed that the bioproductivity of the reservoir
should reach 432.58 kg/ha in 2027.

Therefore, the state of the aquatic bi-
oresources of the Khrystoforivske Res-
ervoir at the current stage indicates that
many years of previous fisheries activi-
ties have not negatively affected the state
of the native ichthyofauna. The biopro-
duction potential for optimal commercial
fishery pressure on the native share of
ichthyofauna, with the exception of pike-
perch, has been calculated. Such native
species as Prussian carp, roach, rudd, riv-
er perch, and bleak have certain prospects
as objects of recreational fishing, which
is the most appropriate means of rational
exploitation of the aquatic bioresources of
the Khrystoforivske Reservoir. In its water
area, the organization of paid recreational
fishing from the shore is recommended.
The following fishing gear may be per-
mitted for recreational fishermen: bottom
gear (feeder, picker, bottom, bottom with
rubber shock absorber), float gear (float
rod (bolonka, match), gear for catching
silver carp on technoplankton), spinning
gear (ultralight spinning for catching small
predators — perch; medium spinning — for
catching pike and pikeperch). At the us-
er’s discretion, paid winter fishing with a
jig can be organized (catching roach, rudd
and perch). The annual catch of introduced
fish species by recreational fishing should
not exceed 50% of the total catch for these
species, according to the SCFF Regime.

The stock of introduced species in the
Khrystoforivske Reservoir is close to opti-
mal. Due to regulated stocking with carp,
bighead carp, and silver carp, and their hy-
brid form, grass carp, it is possible to in-
crease fish productivity within the volumes
limited by the SCFF regime.

The bioproductive capabilities of the
reservoir allow using the Khrystoforivske
Reservoir for the rational production of
fish products.

According to the results of the research,

OTxe, cTaH BOIHUX OiopecypciB XpH-
cTO(hOPIiBCHKOTO BOJOCXOBHINA Ha Cydac-
HOMY €Tali CBIJYWTh MPO Te, mo Oara-
TOpiYHA TMONepeAHs PpUOOrocroaapchka
IUSUIBHICT, HE BIDIMHYJA HETaTHBHO Ha
cTaH abopureHHoi (TyBoAHOT) ixTiodayHu.
Po3paxoBaHo 0i0NpOMYKITIHHUNA TOTEHITI-
al sl 3IACHEHHS ONTHMAJBHOTO IPO-
MUCJIOBOTO HaBaHTa)XEHHsI Ha aDOpUTCHHY
YacTKy ixTiohayHH, 3a BUHSATKOM CyJaka
3BuUaitHoro. Taki HATHBHI BUIH SK Kapach
cpibnsicTuil, MuiTka, KPacHOMIpKa, OKyHb
pIUKOBHUH, BEpXOBOJKA MAIOTh MEBHY IIEp-
CIIEKTUBY SIK OO €KTH JIOOUTEIHCHKOTO
pubanbCTBa, SIKE € HAWOUIBII OMITBHIM
3ac000M parmioHaIbHOI eKcIuTyarallii BoJ-
HUX OlopecypciB  XpucTO(POPIBCHKOTO
BojocxoBumia. Ha Horo akBaTopii pexo-
MEHIYETBCS OpraHi3allisl MIaTHOTO JIF00H-
TEeJBCHKOTO pubanbeTBa 3 Oepera. MoxyTh
OyTH JIO3BOJICHI TaKi 3HAPSUIS JIOBY ISt
pubanok-nroburenis: JoHHI cHacTi (¢i-
niep, miKep, TOHKa, TOHKA 3 TYMOBHM aMop-
THU3aTOPOM), MOIUIABIEBI CHACTI (IIOIIAB-
1ieBa Byouka (00JIOHKa, MaTd), CHACTh JIS
JIOBIHHA TOBCTOJIOOMKA OLJIOTO HA TEXHOI-
JIAHKTOH ), CIIIHIHTOBI CHACTI (CIIHIHT-YJIb-
TpajlalT I JOBiHHA APiOHOTO XIDKaka
— OKYHSI; MEJIIyM-CITiIHIHT — JIJIS1 JIOBIHHS
IIyKH i cyfaka). 3a pillleHHsIM KOPHCTyBada
MOYKHA 3JIIICHIOBATH OpTaHi3allifo MmIaTHOi
3UMOBOI pUOOJIOBII HA MOPMHIIKY (Bi/JIOB
IUTITKY, KpacHOMIpkH Ta OKyHs). Ll{opiv-
HUl O0OCST BHJIyYCHHsS BCEIICHHX BHJIIB
pub JTFOOUTENBCEKHM PHOATBCTBOM HE TIO-
BUHEH nepeBunyBati 50% Bif 3arajgbHO-
ro 00CATY BIJIOBY 3a IIMMHU BHJIAMH, 3T'1THO
3 Pexxumom CTPT.

3arac BUIIB-IHTPOAYICHTIB B XPUCTO-
(hopiBCEKOMY BOJOCXOBHINI HaOMMKEHUN
IO ONTHMANBHOTO. 332 paXyHOK BPETyIbO-
BAaHOTO 3apHOJICHHS KOPONOM, OimuM Ta
CTPOKaTHM TOBCTOJIOOMKAMH, iX TiOpui-
HOI0 (hOpMOI0, OLTUM aMypoM, MOXIIUBE
MIJBUINECHHS PHOOMPOIYKTHBHOCTI B 00-
mexenux Pexumom CTPT obcsrax.

BionpomyKTHBHI MOKITUBOCTI BOJIOHMH

ISSN-L 2075-1508 FISHERIES SCIENCE OF UKRAINE « Ne 4/2024




CURRENT STATE OF ICHTHYOFAUNA AND USE OF AQUATIC BIORESOURCES
IN THE KHRYSTOFORIVSKE RESERVOIR (BOKOVENKA RIVER, DNIPRO BASIN)

it makes no sense to recommend elements
of intensive fish farming, including the ap-
plication of significant amounts of mineral
fertilizers, constant feeding of aquatic or-
ganisms, etc. The entire complex of fish-
eries activities should be based, first of all,
on obtaining biological products with the
requirements of ecologically balanced na-
ture management, maximum preservation
of biodiversity of flora and fauna, animal
migration routes, and prevention of deteri-
oration of water quality in the Bokovenka
River and in the reservoir itself. It is nec-
essary to preserve and rationally use native
species of aquatic bioresources that inhabit
the fisheries water body — Khrystoforivske
Reservoir.
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