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OCOBJIUBOCTI ILTABAJIBHOI 3JATHOCTI PAHHBOI MOJIOAI
KOPONIOBUX PUB Y 3B'SA3KY 3 ®OPMOIO iX TLIA

BcranoBneHo, mo paHHI JHYWHKKA KOpomoBux pu0 (toritka, Rutilus rutilus (L.); kpacHoIIpKa,
Scardinius erythrophthalmus (L.); BepxoBonaka, Alburnus alburnus (L.); mmockupka, Blicca bjoerkna
(L.); ripuak, Rhodeus amarus (Bloch); xopomn, Cyprinus carpio L.) XapakTepu3ylOTbcs OTU3bKAMH
MOKa3HUKaMHd MaKCHUMAaJIbHOI IIBUIKOCTI IIaBaHHSI, IO TOB’SA3aHO 31 CXOXiCTIO (opMu iX Tima. Y
Ipoleci MepeTBOPEHHSI Y MAJBKIB MOJIOJh HaOyBa€e XapaKTepHHUX Ul CBOTO BHIY INPOMOPIIH, II0
00YMOBIIIOE PI3HUIO Y iX MAaKCHMAIBHIH MIBUIKOCTI TJIABaHHSI: IIBH/IIOI € MOJIOAD 3 BHIOBKEHOIO
(hopMoro Tina (BepXOBOAKA, IDTITKA), MOBLIBHIIIOI — OKPYyTJIa MOJIOAb KOPOIIa Ta Tipyaka.

Kniouosi crosa: maxcumansha ueuokicme niasauts, TUYUHKU, MATbKU, KOpOnosi pubu, hopma mina

P03BHUTOK MPOMHUCIIOBOCTI Ta 3pOCTar0di MOTpedM y BOAOIMOCTAaYaHHI Ta €NEeKTPOSHEpPrii OCTaHHIM
4acoM MPH3BENH JI0 3aperyNIOBaHHS OUTBIIOCTI pidok cBiTy [12], y Kackaiu CTaBKiB MepeTBOpEHi
0e3miu mManmux pivok [4]. Lle cTBOproe cepiio3Hi mepemKkoau IK I HEPECTOBUX MIrpamiid TUTiTHUKIB
pub, Tak i JUII CKOYYBaHHS iX MOJIO/i. 3HAYHA YACTHHA PO THHE MiCTs MPOXOKEHHS depe3 TypOiHu
I'EC [11]. Kpim Toro, Benmmka KiTbKiCTb MOJIOJII pHO TWHE YHACIIJOK MOTPAIUISTHHA y BOI03a00pH
MTOMITOBUX CTaHIIIH [6, 7].

3 MeToro 3axWCTy MoIoai pud B 30HI aHTPONMOTEHHOTO CTOKY HEOOXigHa HasBHICTh
pub03axCHAX CTIOPY/, 1[0 HUHI PeTJIaMeHTy€eThcs HopMaTHBHUMHE NokymeHTamu JIBH Ykpainu [13].
Jnst xopekTHOi iX poOoTH Ta PO3pOOKM HOBUX E(PEKTHUBHIMIMX KOHCTPYKIIM HEOOXiTHO MaTH B
PO3MOpPSDKEHH] JaHI Mpo IUIaBalibHY 3AaTHICTH Mojoxi pu6. IlmaBanpHa 3maTHiCTE pub — 1IE
KOMIUIEKCHA XapaKTEepPHCTHKA, IO BKIOYAE B ce0e KUIAKOBI, MAKCHMAaIbHI 1 KpelcepchKi MBUIKOCTI
miaBadHs [10]. L{i moka3HWKH BW3HAYAIOTH 3MATHICTH PHUO MPOTHIISATH IMOTOKAM BOIH, a TaKOX
TPUBAIICTh i1X mepebyBaHHS Ha Tedil pi3HOI mBUAKOCTI. L[pOMy NHTaHHIO NPUCBIYCHE HAIle
JOCHIJIKEHHS.

MarepiaJ i MeToIH AOCTITKEHD

V 1i#t po60Ti BUMIPIOBAIN MAaKCHMaJIbHY IIBHUAKICTH TUTaBaHHS (200 KPUTHYHY IIBHIKICTH TEUii) —
OJIVH 3 HAMBa)KJIMBIIIMX TTOKA3HUKIB IIaBaILHOT 3qaTHOCTI puod [8, 12, 15].

Jlocmian BUKOHYBINCH Y CHEIIAIbHOMY BHIIOBXEHOMY aKBapiymi, B SKOMY 3a JOIIOMOTOIO
MTOMITH PETYIHOBAHOI MOTYXXKHOCTI CTBOPIOBanM Tedito [1]. 3a MakcHMMaibHY IMIBHAKICTH TUTaBaHHS
MIPUITMaTH OYaTOK 3HECEHHS PHOU IMTOTOKOM YH MEepexif ii 0 peKUMY KHIKOBOI IMBUIKOCTI.

ExcriepuMenTn mpoBomwim 3 paHHBOIO Mosioamio (eramu B—G, Bik 0+) KinbKOX BUIIB puO
POINMHHM KOPOTIOBHMX, a came: IUTITKH 3BuUYaiHOi Rutilus rutilus (L.), KpacHOTIpKH 3BHYAWHOI
Scardinius erythrophthalmus (L.), BepxoBoaku 3Bu4aiHoi Alburnus alburnus (L.), IUIOCKUPKH
eBponeiicekoi Blicca bjoerkna (L.), ripyaka eBpormnelricbkoro Rhodeus amarus (Bloch) Ta xopoma
3suaitHoro Cyprinus carpio L.
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Marepian ansi eKCIEPUMEHTIB OTPUMYBAJIM Pi3HUMH crocobamu. JIMYMHOK Ta MalbKiB
OinprIocTi pud BigOMpau 3a IOMOMOTOI0 MaJbKOBOI'O cadyKa y MPUPOJHHUX BOAOMMAX: MOJIOJb TUTITKH
BiJUIOBIIIOBAIM y TPaBHi-4epBHi, BEPXOBOJKU — Y JIMIHI-CEpIHi y MpHOepexHii MiNKOBOIHIN 30H1
PYCIOBOI AISHKH p. JHINpo; MOJIOAb KPacHOMIPKH, Tipyaka Ta IJIOCKMPKH BiAJIOBIIOBAIM y YEPBHI-
JUIHI Ha NpUOepexHUX AiNAHKaX piuku Bitm, mpaBoOepexnoi mputoku JHinpa. Y maGopatopHHX
yMoBax OyJi0 BUBEACHO JMYMHOK KOPOIIa: IITYYHO 3aIlUIiIHEHY 1Kpy iHKyOyBaiu y anapaTax Beiica.

ExcrnepumenTH 3aiiicHIOBany y 4—5 miIxoAiB MpOTAroM mepiony B 4—6 THXKHIB, BiIOMparoun
KOXKHOT'O HACTYITHOTO pa3y y THX e MicUAX OUIbII MiZpOocily MOJOAb A0 AOCSTHEHHS HEIO AOBXKHUHHU
18-30 mm (etan F-G).

Pe3yabTaTH g0caiizkeHb Ta iX 00roBopeHHs

[1naBanmpHa 3MaTHICTh pUO 3aJIEKUTH BiJ HU3KK (DaKTOPIB, cepel] SKUX BaXIIMBY POJb Bimirpae gopma
tina [3, 9, 12]. PaHHI JMYMHKA DOCHIIKEHMX KOPOMOBHX pHO MOPQOIOriyHO AyKe CXOXKi 1
MOYMHAIOTh TOMITHO 3MIHIOBAaTHCS TIUIBKM HpU Mepexondi 0 cTaaii ManbKa, KON MOCTYIOBO
(dhopMyroThCsl BHIOCTICNM(IYHI O3HAKW, TpUTaMaHHi nopociuM ocobuHam [5]. Ili3HI nuuuHKM Ta
MaJIbKH BEPXOBOJIKA XapaKTePU3YIOThCH HaOinmbIn mporoHucTor ¢opmoro Tima. [am B pamy Bix
“HPOTOHUCTOI” IO “BUAOBIKEHOI” Ta «OKpyTrioi” (GOopMH Tija iqyTh IJIITKA, KPACHOIIPKA, TUIOCKUAPKA,
KOPOII Ta Tip4aK; OCTaHHIN y mpoleci po3BUTKY, Ha etanax E—G, HaOyBae Hail0iab1 OKpYyriiuX (opm.
Po3risiHeMO pe3ybTaTH eKCIEPUMEHTAIBHUX AOCHIHKEHb IBUAKOCTI IJIaBaHHS MOJIOZI PUO B LILOMY
MOPSIAKY.

Hns momomi BepxoBoAku po3mipom 5,5-17,5 MM (eranmm B-F) mOKa3HUKK KpPUTHIHOI
MIBUIKOCTI Tedii cTaHOBHIIH Bijx 6,7 mo 38,4 cm/c (puc. 1).

Vopay €M/

Puc. 1. 3anexHicTh v,,,(/) y BepxoBonku Alburnus alburnus
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Puc. 2. 3anexHicTh V,,,(/) y otitku Rutilus rutilus
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Jocnipkena MoJI0Ab IDTITKH Majia po3Mipu Bix 6,5 no 18,0 mm (etanu C,—G). MakcumanbHa
MIBUJIKICTh IIJIAaBaHHS IMYMHOK Ta MaJIbKiB KOJHMBAJIACh B Mexkax 5,8—32,7 cm/c. (puc. 2).

Jlis TMYMHOK Ta MajbKiB KpacHOMIpKH po3MipoM Bix 5,0 mo 19,5 mm (eranu B—G) kputnuna
MIBUKICTH TeUil craHoBmIIA Bif 4,2 10 26,3 cm/c (puc. 3).
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Puc. 3. 3anexHicTh Vy,(/) y KpacHOTipKY Scardinius erythrophthalmus

Mornozp miockupku posmipoM 5,0-17,0 mm (etar B-G) nocsrana kpumasoi msuzkocti 7,0-26,1 ev/c (puc. 4).
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Puc. 4. 3anexHicTh V() y mnockupku Blicca bjoerkna
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Puc. 5. 3anexHicTh v,,,(/) y kopona Cyprinus carpio
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JIMuMHKM Ta MaNbKH KOpOIa, 3alisHi B eKcllepuMeHTax, Manu po3mipu Big 6,0 mo 30,0 mm
(eramu C,—G). OTprMaHi 3HA4YE€HHS MaKCHMAaJbHOI IBHIKOCTI TuiaBaHHs ctaHoBHiH 4,6-31,9 cwm/c.
(puc. 5).Mononp ripuaka pozmipom 7,5-17,5 mm (eranm D1—QG) gocsiraiga MakCUMasibHOT IIBUAKOCTI
TuTaBaHHA Bif 8,9 mo 22,6 cM/c (puc. 6).

Viay €M/ y=0,779x+ 4,1958
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Puc. 6. 3anexkHICTh V.. ({) y Tipuaka Rhodeus amarus

HocmimkeHi Buau pud MOMITHO BIIPI3HAIMCHE MK CO0OI0 3a TOKa3HUKaMH MaKCHUMAallbHOT
IMIBUAKOCTI TIaBaHHS Ha PI3HUX eTamax po3BUTKY. Jlis 3pydHOCTI TOpPIBHSHHS PO3MiCTHMO
3QIIEKHICTD V(1) AT MOTIOI BCIX JOCTIIKEHUX BHUIIB Ha ogHOMY Tpadiky (puc. 7).
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Puc 7. 3anexHICTD V() TSI MOTIOI MESAKUX BHIIIB KOPOTIOBUX PHO

3 00’eqHanoro rpadika BHIHO, IO NPU Maiux po3Mipax (5—7 MM) IIBHJKICTh TUTABaHHS
JUYUHOK Majlo BiAPI3HSAETBCS MK BHOAMH — JIiHI] 3aJ€KHOCTI MPAaKTUYHO CXOAATHCS abo
nepecikaloThest Mk co00ro. brau3bki 3HauUeHHS MIBUIKOCTI IUIaBaHHS Ha HAMOLNBLI paHHIX eTamax
OHTOTCHE3y MOKHA MOSICHUTH ABoMa (akropamiu. [lo-mepie, hopma Tina paHHIX TMYHHOK Y Oaratbox
BUMIB Jy)K€ CXO0Xa, 1 CYyTTEBO BiAPI3HATHCH 32 (DOPMOIO MOJOAb MOYHMHAE Yy MPOLEC] MiAPOCTaHH,
KOJIW TIOCTYHOBO (POPMYIOTBCS O3HAaKH CXOXKOCTiI Ha Jopociux ocobuH [5]. [lo-mpyre, mpu manmx
po3Mipax Tija Ta 3a HasBHOCTI IIMPOKOI IJIaBLEBOI CKIAIKH, pOpMa JMUYMHKH Majlo BIJIMBA€E Ha ii
rizpoauHamivyHuii omip [2], TOMy MakCHMalbHO MOKJIMBA IIBUIKICTh TUIaBAaHHS APiOHUX JTMYMHOK HE
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MOYE BIJIPI3HATUCH CYTTEBO. 3 MiIPOCTaHHAM JMYMHOK Ta HAOYTTS XapaKTEepHOI Uil KOKHOTO BUAY
(dopmu Tina 3’ SIBISETHCS OMITHA PI3HUL Y 1X MJIaBajbHIH aKTHBHOCTI.

JIMYMHKY Ta MajdbKd BEPXOBOJAKH, SIKi BUSBWINCH HAWIIBUAIIMMHU y TOPIBHAHHI 3 1HIIMMH
BUJAaMH, XapaKTePU3yIOTHCS HAHOIIbII MPOrOHUCTOIO (POPMOIO TiNa, IO MiABHIILYE HOro OOTIYHICTS,
3HIKYIOUH T1IpOANHAMIYHHUH OMIp 1 JO3BOJISIIOYH JIMYMHKAM PO3BUBATH OUIBINY IIBUIKICTb.

Haii6inpm 61U3pKO00 10 MOJIOZII BEPXOBOJAKH 32 MOKa3HUKAaM KPUTUYHOI IIBUAKOCTI BUSIBHIIACH
IIIiTKa, (hopma Tijla SKOI HOCUTH BHAOBXKEHA, ajle MEHIIOI Mipolo, HXK y BepxoBoiku. IlokasHuku
IUIaBAbHOI AKTUBHOCTI MOJIOZI KPACHOIIPKH 1 IUIOCKMPKM OYyJIM CXOXi, IO MOXKHA ITOSICHUTH
BUCOKOIO MoIiOHicTIO opmu ix Tinma Ha eramax E-G, sika € OULIbII OKPYIJIOI 1 KOPOTKOIO Yy
MOPIBHSAHHI 3 BEPXOBOJKOIO Ta TUTITKOK. MOJIOb KOpOIIa Ta Tipdaka y Mporeci po3BUTKY HaOyBae
Oimpm OKpyrIuX (GopM, 3a PaxyHOK YOO TiAPOAWHAMIYHMI OMip iX Tila € JOCHTh BHUCOKHUM, IO
HEePENIKOKAE IBUIKOMY TUIaBaHHIO, TOMY KPUTHYHA MIBUAKICTh Y HUX HAHMKYA.

Jnst  TIOpiBHSHHA TUTaBalbHOI AaKTHBHOCTI MOJOII puO pI3HUX BUAIB MOXHA TaKOX
BUKOPHCTOBYBATH HE MPSIMi TOKa3HUKU KPUTHYHOI MIBUKOCTI Tedii, a BiTHOCHI — //c, ne [ — noBx)uHa
tima [10, 14]. 3anexHicTh BIAHOCHOI KPUTHUYHOI INBHIKOCTI BiJl pO3MIpy MOCHTIDKEHHX pud
300paxkeHo Ha puc. 8.
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Puc 8. 3anexxHicTh BiTHOCHOT KPUTUYHOI IIBUAKOCTI BiZ po3Mipy Tina pud (1 —
BEPXOBOJIKA; 2 — IIIiTKA; 3 — KpacHOMipKa, 4 — INIOCKUPKA; 5 — KOPOIT; 6 — ripYaK)

3 nmiarpamMu BWAHO, IO HAWBUWIN TMOKAa3HWKHW BIJHOCHO! IIBHIKOCTI IUTaBaHHS IO BCiX
PO3MIpHHX Tpymnax XapakTepHi UII MOJIOJII BEPXOBOJKHU. [HIIN BUAW y MOPAAKY 3HIDKEHHS BiIHOCHOI
IIBUIKOCTI TUTABAHHS PO3MICTHIINCH MO-PI3HOMY B 3aJI€XKHOCTI BiJf po3MipHOi rpymm. Hanpuknaz, mpu
po3Mipi 6,5 MM HalHIKYa BiTHOCHA IMBUAKICTH IUIABaHHS Y IUTITKH, IpoTe Bxke mpu 12,0 MM BOHa
IepeBaXkae iHINI BHIM 3a ITUM ITOKa3HUKOM. 3arajoM, puOH BCIX TOCHIDKEHWX BHUIIB MOXHA
PO3AUTUTH HA NIBi TPYIH: y MEPIIii 31 301UMbIIEHHSM JTOBXHHM Tijla BiJHOCHA IIBHJKICTH 3pOCTaE, y
JIpyTiil — 3MeHIIyeThes. [lo mepioi rpyny BiTHECEHO BEPXOBOJIKY, ILTITKY 1 KPaCHOMIPKY, A0 APYToi —
TJIOCKUPKY, KOpora i Tipuaka. Jlo mepIroi rpynu BIZTHECEHO BUIH, Y SKHUX 31 30UIBIICHHSIM TOBXKUHU
TiJJa BUCOTa MOTO 3QJIMINAETHCS BITHOCHO CTAJNIOI0, O APYTroi TPYIH BiAHECEHO BHIHU, TUIO SKUX Y
MPOLIECI PO3BUTKY IOMITHO Kpyriimrae. OTpuMaHi 3aJIeXKHOCTI CBig4aTh PO Te, 110 came (HakTop
3MEHIIICHHS BUOBKEHOCTI Tijla 00YMOBJIIOE 3HI)KCHHS TIOKa3HUKa //c.

BucnoBkn

MakcuManabHa IIBHIKICTh IUIABaHHS — ITOKA3HWK IDIABajIbHOI 3MAaTHOCTI puO, MO 3MIHIOETHCS
BIIPOJIOB)K OHTOTeHe3y. PaHHI JIMYUHKK pUO XapaKTePU3YIOThCS OJIM3bKUMHU 3HAYEHHSAMH IIBHIKOCTI
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IUIaBaHHs, OAHAK Y IMpoOLeci MEepPeTBOPEHHSA Y MalbKiB Ta HaOYTTs XapakTepHoi (opMH Tija
3’SIBJISE€THCS IOMITHA PI3HULS Y TUIABaJIbHIM aKTUBHOCTI Pi3HUX BHUIIB.

binbma mBUAKICTH TUIABAaHHS XapaKTepHa Ui pud 3 BUAOBXKEHOIO (GOPMOIO Tina (BEpXOBOJAKA,
IUTITKA), MOJIOAb OKpyrnoi ¢opmu (Kopom, Tip4yak) BiANOBIZHO XapaKTEPU3YETHCS HIDKYUMHU
MOKAa3HUKaMU LIBUIAKOCTI IiaBaHHSA. Tomy ¢(opMy Tila MOXHa pO3IJISIIATH SIK OJUH 3 OCHOBHHX
rizpoauHamMivHuX (HaKTOpPiB, LI0 BU3HAYAE TUIABAIBbHI MOKIMBOCTI MOJIOI pUO.

Pesynpratn po0OOTH MOXYTb MaTd TNPAaKTUYHE 3aCTOCYBaHHS IS PO3POOJIEHHS 3aXOAiB 3
3aXMCTy MOJIOAI pu0 Bix MOTparuIsiHHS y Bomo3abopH, ockinbk, 3rigHo 3 JABH Ykpainu, xputnuna
MIBUJKICTh TeYil MOJOMI MPOMHUCIOBUX pUO po3MipoM Big 12 MM MOBHHHA BpPaxOBYBaTHCH IIPH
NPOEKTYBaHHI puO03aXUCHHUX MPUCTPOIB.
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U U Abpamiok, C. A. Apanacves, M. T. I[Ipumauos
WuctutyT runpobuonormn HAH Yikpanast

OCOBEHHOCTU INTABATEJIBHOM CITOCOBHOCTU PAHHEN MOJIOJIU KAPITOBBIX PhIb
B CBS31 C ®OPMOU X TEJIA

YcTaHOBIEHO, YTO paHHUE JTUYMHKHA KaproOBBIX PBIO — MIOTBBI Rutilus rutilus (L.), KpacHOTIEpKH
Scardinius erythrophthalmus (L.), yknew Alburnus alburnus (L.), rycrepsl Blicca bjoerkna (L.),
ropuyaka Rhodeus amarus (Bloch) u xapna Cyprinus carpio L. — XapakTepu3yroTcs OIM3KUMHU
MOKa3aTenssMi MaKCUMallbHON CKOPOCTH ITUIABaHMS, YTO CBS3aHO CO CXOJICTBOM (hopMbl MX Tena. B
nporecce NpeoOpa3oBaHUs B MaJbKOB MOIIOJL TPHOOpPETAET XapaKTEepHbIC Ui CBOETO BHJA
MPOTIOPIUK, YTO OOYCIABIMBACT pa3HUIy B WX MaKCUMaIbHOH CKOpPOCTH IUIaBaHHS: ObICTpee
oKazaJlach MOJIOZb C YIUTMHCHHOW (opmoii Tena (ykies, IUIOTBa), MEUICHHee — Ooyiee OKpyrias
MOJIOIE (KapI, Topyax).
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SWIMMING PERFORMANCE PECULIARITIES OF EARLY YOUNG CARP FISHES
IN RELATION TO THEIR BODY SHAPE

The paper presents the results of experimental studies to determine the critical swimming speed
(CSS), one of the most important indicators of swimming performance of fish. The early young fishes
(age 0+) of Cyprinidae family have been studied: roach Rutilus rutilus (L.), rudd Scardinius
erythrophthalmus (L.), bleak Alburnus alburnus (L.), silver bream Blicca bjoerkna (L.), bitterling
Rhodeus amarus (Bloch) and carp Cyprinus carpio L. The larvae and juveniles of most fish were
caught in nature with a sweep net in May-August in the Dnipro and its tributary the Vita. The carp
larvae were derived in laboratory by incubating the artificially fertilized eggs in Weiss's apparatus.
Experiments were carried out in a special elongated aquarium, where a flow was created with the help
of a regulated power pump. The CSS was regarded as the moment of fish being swept by flow or its
transition to the burst speed mode.

For the young bleak of 5.5-17.5 mm length, the CSS ranged from 6.7 to 38.4 cm/sec. For the
young roach of 6.5-18.0 mm, the CSS fluctuated within the range of 5.8-32.7 cm/sec. For the larvae
and juveniles of rudd sized from 5.0 to 19.5 mm, the CSS ranged from 4.2 to 26.3 cm/sec. The young
silver bream of 5,0-17,0 mm reached the CSS of 7,0-26,1 cm/sec. The carp larvae and juveniles of
6.0-30.0 mm length reached the CSS of 4.6-31.9 cm/sec. For the young bitterling with the length 7.5-
17.5 mm the CSS ranged from 8.9 to 22.6 cm/sec.

The graph analysis of the results has shown that at small sizes (5-7 mm), all studied fishes are
characterized by close values of CSS, due to the similarity of their body shape. In the process of
transformation into juveniles, the young fishes acquire the proportions that are characteristic for the
adults, which causes the difference in their CSS.

The bleak, which turned out to be the fastest in comparison to other species, is characterized by
the most elongated body shape, which increases its streamlining, reducing hydrodynamic resistance
and allowing the larvae to achieve higher swimming speeds. The bleak was followed by the roach, the
shape of which is quite elongated, but to a less extent compared to the bleak. Indicators of swimming
activity of the young rudd and silver bream were close, which can be explained by high similarity of
their body shape, which is more rounded and short compared to bleak and roach. The young carp and
bitterling in the process of development acquire more rounded shapes, due to which the hydrodynamic
resistance of their bodies is rather high, which prevents fast swimming, hence their critical speed was
the lowest.

The highest rates of relative swimming speed (body length per second, RSS) in all size groups
were observed in bleak. Other species in order of decreasing the RSS have allocated differently
depending on the size group. For example, the 6.5 mm size roach had the lowest RSS, but already at
12.0 mm it prevailed other species by this indicator. All studied species were divided into two
categories: in the first one, with an increase in the body length, the RSS also increased, in the second
group, it decreased. The first one combined bleak, roach and rudd, the species that keep relatively
constant body height while its length increases, the second one included silver bream, carp and
bitterling, the species that become noticeably rounded in the development process.

Therefore, the body shape can be considered as one of the main hydrodynamic factors that
determines the swimming performance of fish. The results obtained may have practical application in
protection of young fish from entering the water intakes.

Key words: critical swimming speed, larvae, juveniles, carp fishes, body shape

Pexomennaye no apyky Hamiiimra 06.06.2017
B. B. I'py6inko

84 ISSN 2078-2357. Hayk. 3am. TepHom. mam. nien. yH-ty. Cep. biomn., 2017, Ne 4 (71)



