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IMPORTANCE OF SHALLOW AREAS OF THE UPPER PART OF THE KANIV
RESERVOIR IN THE MAINTENANCE OF ITS ICHTHYOFAUNA

O. Gurbyk, ribak911@mail.ru, Institute of Fisheries NAAS, Kyiv

Purpose. Determination of the relative number of fish juveniles on biotopes of the upper part
of the Kanev reservoir in the aspect of evaluation of these areas in general propagation of
ichthyofauna.

Methodology. The work is based on data of fish juvenile surveys conducted in the Kaniv
reservoir during 2011—2013. Data collection and processing were performed according to
generally accepted methods. Fish juveniles were caught using a beach seine made of mill gauze
Ne 7, length 10 m, height 1 m. Relative number of fish juveniles on different sites has been
calculated based on the areas of fish nursing biotopes under assumption of the constancy of
catchability coefficients. Shannon-Weaver diversity index was used for comparing species diversity
of the commercial ichthyofauna of different sites.

Findings. The majority of the studied littoral sites of the upper part of the Kaniv reservoir
were characterized by sufficiently high indices of biodiversity — Shannon index values varied within
2,07—3,24 bit./ind. Twenty six species were recorded in the composition of the fish juvenile
communities that was 80% of total number of species in the reservoir. It was found that despite a
decrease of the relative number of the juveniles of valuable commercial species compared to
previous years, the upper part of the reservoir remains the major site for recruitment of
commercial fish stock — 70% of bream, tench, pike, roach, and wels of the Kaniv reservoir are
reproduced here. Taking into account the especial value of the upper part in formation of the
spawning fund of the reservoir, any hydroenhancement works here should be limited exclusively by
navigable channel.

Originality. For the first time we quantitatively evaluated (in spatial aspect) the number of
fish fauna recruitment in the Kanev reservoir under current state of spawning areas.

Practical value. Results of the work will be used during development of a program of
enhancement works on spawning grounds of the Kaniv reservoir and development of nature
conservation measures when planning hydroenhancement works in littoral zone of the reservoir.
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PROBLEM STATEMENT AND ANALYSIS OF LAST ACHIEVEMENTS AND
PUBLICATIONS

Fisheries exploitation, which is an important aspect of human activity on the Kaniv
reservoir, belongs to the factors of direct effect on qualitative and quantitative
parameters of ichthyofauna. Taking into account that the reservoir is a complex system
with high level of anthropogenic load and background effect of the regulated water
flow, the problem of the conservation of biodiversity and stocks of valuable fish species
is of vital importance.

One of important aspects of the realization of the mentioned problem is assurance
of normal conditions for fish propagation, in particular in regard to the spawning stock
available from the point of view of effective reproduction. Previous studies showed that
spawning conditions for phytophilous fish, which compose the majority of both river
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and lake commercial ichthyocomplex, significantly worsen due to overgrowing and
silting of spawning grounds, unfavorable water level regime, and takeover of shallow
areas of the reservoir for various business activities [1—3]. At the same time, there is a
need for assessing these factors, in particular concerning the effect on quantitative
parameters of the development of the spawning stock. Taking into account that the
majority of the commercial stock in the Dnieper reservoirs is based on natural
reproduction of ichthyofauna [4], investigation of these problems is of great scientific
and commercial interest. Moreover, an important component of such studies is
maintenance of the balanced structure of the ichthyocenosis — currently 11.0% of the
total commercial ichthyomass of the Kaniv reservoir are predatory fish, while this value
reached 19.0% during the period of sustainable fisheries exploitation in 1985—1989
[5]. A tendency for the decrease of the relative number of predatory fish in the Kaniv
reservoir was also observed in fish juvenile surveys that is a negative phenomenon from
the ecological point of view. It is necessary to take into account that all predatory fishes
of the Kaniv reservoir (expect perch, which can be considered as an opportunistic
predator [6]) belong to stenobiont species, in particular in regard to reproduction
conditions.

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

The upper part and mouth of the Desna River have been traditionally the most
productive zones of ichthyofauna reproduction in the Kaniv reservoir [7]. However, this
pattern has not been observed last years. It can be possibly related to intensive building
on the littoral zone and large-scale hydrotechnical works. In particular, a narrowing the
Dnieper channel and reduction of spawning grounds near Konche-Zaspa and Kozinka
River are considered to have significant effect on the reproduction of phytophilous
fish [8].

The studies of fish juvenile communities carried out within the framework of the
Kaniv reservoir monitoring, show that the upper part of the reservoir is traditionally an
important zone for ichthyofauna reproduction and is characterized by its highest
biodiversity [7]. However, except qualitative indices, quantitative ones of fish juveniles
are of great interest, in particular in regard to the role of individual sites in the total
production of ichthyopopulation recruitment. In particular, it has crucial importance for
determining the most valuable sites (from the nature conservation point of view) and for
assessing the possibilities of hydrotechnical works in the littoral zone of the reservoir.

The goal of this work is to determine the relative number of fish juveniles on
biotopes of the upper part of the Kaniv reservoir in the aspect of the assessment of the
role of these sites in total ichthyofauna maintenance.

MATERIALS AND METHODS

The material was collected in the second half of July 2011—2013 according to
generally accepted ichthyological methods based on standard network of stations on the
Kaniv reservoir [9, 10]. Five sites of total area of 4738 ha with typical biotopes and
compositions of fish juvenile communities were defined in the zone of intensive
hydrotechnical works in the wupper part of the reservoir (I —
“Vodnikov island — Zhukiv island”; II — “Bortnychi”; III — “Kozynka”; IV —
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“Vyshen’ky-Protsiv”’, V. — “Stugna-Ukrainka”). Fish juveniles were caught using a
beach seine made of mill gauze Ne 7, length 10 m, height 1 m. In total, 12850 m® of the
littoral zone was covered by seining, 15.4 thousand young-of-the-years of different
species were analyzed. Analysis, measurements, and species identification were done
directly on the sampling sites. Shannon-Weaver diversity index (H) [11] was used for
comparing species diversity of the commercial ichthyofauna of different sites. Taking
into account the same technique of fish juvenile collection on all stations of the
reservoir, the catchability coefficient was taken as a constant that allows correct
comparing absolute (calculated for the total area) indices of fish juvenile numbers.
Areas of shallow waters were determined with the aid of the GSP-receiver Garmin
Dakota 10, and MapSource and Google Earth software.

STUDY RESULTS AND THEIR DISCUSSION

The area of shallow waters in the Kaniv reservoir fluctuates within the range from
20 to 25% of the total area depending on the water level. The majority of shallow
waters are covered with aquatic vegetation, which is a spawning substrate for
phytophilous fishes and hiding zone for the majority of fish juveniles. The spawning
substrate is formed of emersed, submerged, and floating macroflora. Following
phytocommunities can be defined: littoral emersed rigid vegetation (reed, cattails,
bulrush), meadow vegetation (sedge, bent, yellowcress, fowl bluegrass, rushes), plant
with floating leaves (water smartweed, water cultrop, water lily, yellow pond lily),
emersed soft vegetation (arrowhead, water-plantain, grass rush, manngrass), soft
submerged vegetation (pondweeds, hornwort, watermilfoil) as well as roots of trees and
bushes. Sandy shallows adjacent to vegetated zones are also a spawning substrate for
many fish species [2, 12].

The majority of shallow waters are now the best spawning and nursery grounds,
however some of them became overgrown, silted, covered with bottom sediments from
dredgers and in such a way lose their importance. Intensive development of rigid
aquatic vegetation and blue-green algae as well as sharp decrease of oxygen content
deteriorated the sanitary-hydrobiological regime of some shallow sites that they not
only lost their importance as spawning and nursery grounds but also became the sources
of water pollution [1]. The value of a certain site for fish reproduction is determined by
several components: availability and accessibility of the spawning substrate, remoteness
from wintering grounds, availability of biotopes for fish juveniles, development of food
base, etc. Accordingly, even potentially ideal shallow sites for spawning can have no
importance for fish stock recruitment and vice versa. Therefore, an integral index — the
number of young-of-the-years (based on the data of summer fish juvenile surveys) has
been used for the assessment of the role of these reproductive grounds. Taking into
account significant variability of qualitative and quantitative indices of fish juvenile
yield in an inter-annual aspect, average values for a three-year period were used to
characterize the spawning sites. During last five year, 34 fish species were recorded in
beach seine catches in the Kaniv reservoir, the majority of littoral fish communities was
composed of phytophilous representatives of cyprinids (up to 90% of total number of
fish in catches). The relative number of species, which are considered as commercial,
has a tendency for an increase during last years (mainly due to roach) — their part was
34.3% in 2011—2013 versus 20.9% in 2000—2002 [12]. Among species, which
significantly increased their number, is Prussian carp, the relative number of young-of-
the-year of which increased from 0.9 fish/100 m? in 2002 to 35.4 fish/100 m” in 2012.
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Representatives of 26 fish species were recorded on the stations of the upper part
of the reservoir, 50% of which were secondary commercial species — bleak and rudd.
The part of non-commercial species on the majority of stations was low enough; the
exception was the section Stugna-Ukrainka where this value exceeded the average value
for the reservoir due to bitterling and gobies (Table 1).

Table 1. Structure of fish juveniles on stations of the Kaniv reservoir
(average for 2011—2013), %

Fisheries category Stations* Average for
o m v v the reservoir
Valuable commercial 27.9 31.6 9.7 18.2 199 16.3
Secondary commercial 69.2 60.9 77.0 79.1 584 68.3
Non-commerecial 2.4 33 11.4 24 204 14.9
Listed in the Red Book 0.5 4.2 1.9 0.3 1.3 0.5
Number of species 16 15 19 17 23 34

* — see the section “Materials and Methods”

An important characteristic of the role of reproductive sites is a possibility for
reproduction of fish of different ecological groups. As a qualitative criterion for the
assessment of this characteristic, we used information indices, which sufficiently
correctly reflect the complexity of the systematic structure of biological communities.

The highest Shannon-Weaver index value was recorded on the sites “Bortnichi”
and “Stugna-Ukrainka™: 3.06 anf 3.24 bits/ind., respectively; the lowest — on the site
“Vyshen’ki-Protsiv” — 1.62 bits/ind. Thus, a conclusion can be made that the obtained
Shannon-Weaver indices for all analyzed sites (excluding “Vyshen’ki-Protsiv”) were
characterized by high enough values indicating on the developed species structure of
these ichthyocenoses (at least from the point of view of the availability of nursery
grounds). The low value in Vyshen’ky — Koncha-Zaspa can be explained by the effect
of intensive building activities in the littoral zone that resulted in significant
deterioration of qualitative and quantitative characteristics of the spawning fund in this
zone. Somewhat higher values of this index (1.74—2.12 bits/ind.) in the upstream zones
of the reservoir, which are also located in an urbanized area, in our opinion are due to
the presence of developed spawning and nursery biotopes formed on littoral zones of
Dnieper islands and an effect of migration processes from tributary systems [4], in
particular from the Desna River. As mentioned above, the upper part of the reservoir
was the main fish reproductive zone — juveniles of 77% representatives of the reservoir
ichthyofauna was recorded here and the relative number of valuable commercial fish
species exceeded similar values for middle and lower parts of the reservoir by 2.5—3.0
times (in particular, they were 46.4 fish/100 m’, 18.9 and 16.4 fish/100 m’, respectively,
for 2002 [8]). Based on the results of our studies, the relative number of the indicated
fish juveniles on different parts of the reservoir was 44.9 fish/100 m’, 13.2 and
7.2 fish/100 mz, respectively, i.e., no significant inter-annual changes of the localization
of main reproductive areas observed in the spatial aspect. At the same time, the total
number of fish juveniles (as an integral index of reproductive component for
maintaining quantitative characteristics of ichthyocenosis) is characterized by a certain
decrease — e.g., it was 197.3 fish/100 m’ for the upper part in 2011—2013 versus 254.0
fish/100 m® in 2000 [8].1t is necessary to note that the index of juvenile number on
littoral biotopes is a dynamic characteristic, which is under a combined effect of two
main factors — the area of spawning grounds and number of brood fish. Thus, a
reduction of nursery grounds with the same number of brood fish results to an increase
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in the number of juveniles just due their concentration on limited areas. Accordingly,
for more correct assessment of the reproductive ability of littoral biotopes (at least in a
comparative aspect), it is necessary to use the values of the actual areas of these sites.
To do this, we calculated absolute (per area) numbers of fish juveniles with consequent
determination of the part in the total reproduction of a certain fish species in the Kaniv
reservoir. The results are presented in the Table 2.

Table 2. Number of fish juveniles on the stations of the Kaniv reservoir
(average for 2011—2013), million fish

. . Stations Total
Fish species - -
I | Il | Il | Y | \ | Studies part | Reservoir
Bream 0.06 026 0.00 0.01 1.13 1.47 2.47
Pike 0.01 000 0.00 0.00 0.03 0.04 0.07
Aps 0.19 0.21 0.00 0.21 047 1.08 191
Ide 0.17 0.24 0.02 0.54 0.56 1.53 242
Pikeperch 0.00 0.00 0.00 0.00 0.00 0.00 0.09
Roach 155 0.56 0.08 17.04 6.89 26.13 41.49
Silver bream 0.03 0.12 0.00 0.09 0.68 0.92 1.74
Prussian carp 0.02 0.01 0.00 0.00 0.53 0.56 3.88
Perch 0.03 022 0.01 043 0.03 0.72 1.15
Rudd 0.23 0.21 031 1594 479 21.48 38.18
Zope 0.00 058 0.00 0.00 0.10 0.68 1.23
White-eye bream 0.00 0.00 0.00 0.00 0.00 0.00 0.02
Tench 0.00 0.00 0.00 0.03 0.00 0.03 0.08
Vimba 0.00 0.00 0.00 0.09 0.00 0.09 0.14
Chub 0.14 0.02 0.04 0.66 0.60 1.45 2.73
Nase 0.00 0.07 0.00 0.19 0.28 0.53 1.05
Dace 0.04 0.18 0.03 0.29 0.65 1.19 1.97

An analysis of the Table 2 shows that 70% of vimba, 60—65% of bream, ide,
roach, perch, and dace of the Kaniv reservoir are reproduced in the studied part of the
Kaniv reservoir, which contains no more than 40% of nursery grounds. It gives grounds
for designation of these sites as especially valuable in the nature-conservation aspect. At
the same time, the upper part of the Kaniv reservoir is located in the zone of intensive
hydrotechnical and sand extraction works. In the majority of cases, these activities are
related with the changes of shoreline and have direct effects on the state of shallow
water sites. Taking into account that a significant part of spawning grounds on the right
bank of the upper part of the reservoir is very degraded (up to complete destruction)
[12], the problem of the conservation of remaining spawning fund is of great
importance. Due to this fact, it is necessary to prohibit any hydrotechnical works on
littoral zones in the upper part of the Kaniv reservoir (up to the isobath of 2 m).

CONCLUSION AND PERSPECTIVES OF FURTHER DEVELOPMENT

Today, the upper part of the Kaniv reservoir remains the main fish reproduction
zone of the Kaniv reservoir (fish juveniles of 77% of the local ichthyofauna are
recorded here), which ensures more than a half of the recruitment of valuable
commercial species. It dictates the necessity for the imposition of a special protection
regime, the important component of which is limitation of activities related to the
destruction of littoral biotopes. The perspective trend of further studies is a detailed
classification of spawning grounds and development of a plan for reclamation measures
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for improving the conditions of natural restoration of ichthyofauna in the Kaniv
reservoir.
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3HAYEHHA MIIKOBOAHUX AINTAHOK BEPXHbOT YACTUHU KAHIBCbKOTO
BOLOCXOBWLLIA Y BIATBOPEHHI MOTO IXTIO®AYHU

O. b. l'yp6uKk, ribak911@mail.ru, IHcTUTYT pnbHoro rocnogapcrea HAAH, m. Kuis

Mema. BusHayumu 8iOHOCHY 4ucesabHicmbe Moa00i pub Ha 6iomonax 8epxHboi YacMuHU
KaHiecbkoeo eo0ocxosuwa 8 acrnekmi OUiHKU poni yux OiNAHOK Y 3a20a7AbHOMY 8i0MEeopeHHI
ixmioghayHu.

Memooduka. Poboma 6a3zyemocad Ha OaHUX 067iKOBUX MAsbKOBUX 3UOMOK, NposedeHux Yy
KaHiscbkomy sodocxosuw,i npomszom 2011—2013 pp. 36ip ma onpayto8aHHA 0aHux 30ilicHro8anu
30 30201bHONPUUHAMUMU MemoduKamu. Buxodsyu 3 naow; 6iomonie Haayny, 3a ymosu nocmiliHocmi
KoeghiyieHmis ynosucmocmi, po3paxosysanace abCoMOMHA 4YucesnbHicmb Moa00i 30 OKpemumu
dinAaHKamu.

Pe3yabmamu. binbwicms 0ocnidxceHux npubepexcHux GinHOK 8epxHbOi YacmuHU KaHiecbko2o
8000CX08UWA XapaKmMepu3yromesca 00CMAMHbO BUCOKUMU MOKA3HUKaMU biopisHomaHimma —
3Ha4eHHA iHOeKcy LlleHoHa-Yieepa Konueanucb 6 mexcax 80 2,07 do 3,24 6im/ek3. Y cknadi
yepynosaHs mMos00i pub siomiveHo 26 sudis, wjo cknadae 80% 8i0 3a2anbHOI Kinbkocmi sudis y
sodocxosuuwyi. BcmaHosneHo, w0, He38am(aroYu HA 3HUXEHHA, Y MOPIBHAHHI 3 MUHYAUMU POKAMU,
8IOHOCHOI YucesnbHOCMIi M0s00i YiHHUX Yy 20Cr100apcbKomy 8i0HOWEHHI sudie pub, 8epxHA YyacmuHa
307UWAEMBLCA OCHOBHOW OifNIAHKOK 071 MOMOBHEHHSA MPOMUCA0B020 3anacy ixmiogpayHu — mym
siomeoproemoca 60—70% nAAwa, AUHA, WYKU, NaimKu ma pubys KaHiecbko2o 8000cx08UUa.
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Bpaxosyroyu ocobaugy UiHHicmb 8epxHbOi 4YacmuHu y GHOpMYyBaHHI Hepecmogozo ¢OoHOY
soodocxosuwa, MnposedeHHA 6yOb-aKux eidpomeniopamusHux pobim Ha Hil cnid obmexcumu
BUK/IHOYHO CYOHOBUM XOOOM.

Haykoea Hoeu3Hd. Briepwe KinbKicHO ouyiHeHo numomy (y npocmoposomy acrnexkmi)
yucenbHiCMb  MOMNoBHeHHA ixmiononynayili KaHiecbkozo eo0ocxosuwja 3a Cy4yacHUM CMAHOM
Hepecmosux OifIAHOK.

MpakmuyHa 3Ha4yumicme. Pesynsmamu pobomu 6ydyme eukopucmadi npu nidzomosyi
npozpamu meniopamusHux pobim Ha Hepecmosuwax KaHiecbko2o sodocxosuwia ma po3pobaeHHi
pPUPOOOOXOPOHHUX 3ax00i8 NpuU MNAAHY8AHHI 2idpomeniopamusHuUx pobim 6 npubepexHili 30HI
s800ocxo8uUWd.

Knwouosi cnoea: KaHiscbke 8odocxosuuwje, ixmiogpayHa, npupodHe 8i0meopeHHA pub,
egekmusHicmo Hepecmy.

3HAYEHUE ME/IKOBOAHbIX YYACTKOB BEPXHEI YACTU KAHEBCKOTO
BOAOXPAHWU/IULLIA B BOCNPOU3BO/ACTBE EFrO UXTUODAYHDI

A. B. Typbuk, ribak911@mail.ru, MIHcTUTYT pbIbHOrO X0351cTBa HAAH, 1. Knes

Llenb. Onpedenums OmMHOCUMEbHYIO YUCAEHHOCMb MOa00u pel6 Ha 6buomonax eepxHeli
yacmu KaHescko20 B8000XPAHUAUWQA 8 aCrieKme OUeHKU poau 3Smux yvyacmkos & obuwem
8ocnpou3sodcmee uxmuog@ayHsl.

Memoouka. Paboma 6a3upyemcs Ha OQHHbLIX y4eMHbIX MAbKOBbIX CbeMOK, MPOBEOEHHbIX 8
KaHesckom 8odoxpaHunuuje 8 meyeHue 2011—2013 22. C60p u 06pabomkry OaHHbIX OCyu,ecmenanu
no obwenpuHAMosiM mMemooukam. Mcxoda u3 naouwjadeli 6uomonos Hazyna, npu ycao08uu
1ocmoAHCMea Koag@uyueHmos ya108Ucmocmu, paccHumesl8andacs yoenbHAa YucaeHHOCMb Moaoou
10 0MOenbHbIM Y4aCMKAM.

Pe3yabmamel. 50nbWUHCMB0O UCCAE008GHHbIX MPUbPexHbIX y4acmkos eepxHeli yacmu
KaHesckozo 8000xpaHUAUWA xapakmepusytomcsa OOCMAMOYHO  8bICOKUMU  MOKA3amMenamu
buopasHoobpa3us — 3Ha4yeHUs uHOekca LlleHoHa-Yusepa Konebanuce 6 npedenax 2,07—
3,24 6um/3K3. B cocmase 2pynnuposoK Moso0u pbib ommeyeHsl 26 sudos, ymo cocmaensem 80%
om obwez2o Konuyecmsa sudo8 8 8000XpaHUAUUE. YCMAHOB/IEHO, YMO, He83UpPas HA CHUMEHUE, 8
CPOBHEHUU € MNPOWALIMU  2000MU, OMHOCUMENbHOU  YUCAEHHOCMU MOA00U  UEHHbIX 8
Xxo3alicmeeHHOM OMHOWEHUU 8UO08 pblb, BEPXHAA YACMb OCMAEmcs OCHOBHbLIM YyYACMKOM OAA
ronosIHeHUA MPOMBbICA08020 3anaca uxmuogayHsl — 30ecb socripoussodumcs 70% newyq, AUHA,
WyKuU, naomesi u coma KaHescKo20 8000XpaHUAUWA. YYUMbIBAa 0cobyo YeHHOCMb 8epxHel Yacmu
8 opmuposaHuu Hepecmosozo ¢oHOa 8000XpPAHUNUWA, nposedeHue n1106bIX
2udpomenuopamusHbix pabom Ha Heli ciedyem 02paHUYUMb UCKAOYUMEsbHO Cyd08bIM X00OM.

HayuyHasa Hoeu3Ha. Briepsbie KosuvyecmeeHHO oOuyeHeHd yoenbHas (8 MpocmpaHcmMeeHHOM
acrnekme) 4ucneHHOCMb  MOMOAHeHUA uxmuornonynayuli KaHesckozo 8000XpaHUAUWa rpu
cospemMeHHOM COCMOAHUU HepecmosbiX y4acmKos.

Mpakmuyeckasa 3Hayumocmes. Pezynbmamel pabomel 6ydym ucrnosnb308aHsl Npu N0020mosKe
npozpammel  MeauopamusHsix pabom Ha Hepecmuauujax KaHesckozo 8odoxpaHuauwa u
paspabomke npupodoOXpaHHbIX Mmeponpuamull npu NAGHUPOBAHUU 2UBPOMenUopPamusHsix pabom
8 nNpubpexHoli 30He 8000XPAHUAUUA.

Knwoueevle  cnoea:  KaHeeckoe — sodoxpaHunuwie,  uxmuogayHa,  ecmecmeeHHoe
80crpou3800cmeo pulb, 3¢phekmusHocmsb Hepecma.

BIOPECYPCH TA EKOJIOT'ISI BOJOMM
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