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M3MeHeHust popMbl 1 cocTaBa MUKPORJIEMEHTOB CaruTTAJIbHBIX OTOJIMTOB Yy nonynsiuuit Channa punctatus
(Bloch, 1793) u3 tpex pex (I'omtu, I'anr u Ken) 6acceiina p. ['aHr B Tpex reorpaduyecku yaaJleHHbIX TOY-
kax (Jlakxnay, Kannyp n banna). ®opMy OTOJIMTOB aHAJIM3UPOBAJIY C KCITOJIb30BaHUEM UHIEKCOB (DOPMEI,
reoMeTpuieckoit Mopdomerpun, aHanuza Oypbe, U MPOBEPSIIM C MOMOIIIBI0O OMTHOMEPHBIX U MHOTOMEP-
HBIX CTATUCTUYECKUX METOMO0B. Tpu nHaekca opMbl U3 1mecT (KpyrooopasHOCTh, OKPYIJIOCTh U TIPSIMO-
YIOJILHOCTh) 1ocTOBepHO pasnndainuck B ANOVA (p < 0.05) mexmy TpeMst o0caenoBaHHBIMU MOMYJISIIINS-
MU. AHaJIU3 TJIaBHBIX KOMITOHEHTOB TIepeMEeHHBIX (hOPMBI B TeOMETPUYECKO MOpHOMETpUU 1 HOpMaJTU-
30BaHHBIX /umMNTHYecKuX aeckpunropoB @ypre (NEFDS) nokasain, 4To MX MU3MEHUYMBOCTb JOCTUTAeT
82.25 1 80.10% oO61Ieit mUCIIepCur COOTBETCTBEHHO. Busyanusanust usMmeHeHUs1 GOpMbI, 0ObICHEHHOTO
IJIABHBIMM KOMITIOHEHTaMU, U300pakeHa B BUle CeTOK AedopMaliuu ¢GopMbl (OTHOCUTEIbHBIX 1eopMa-
1IMi1) 1 PEKOHCTPYKIIMU KOHTypa otojinTa. ConepkaHue MUKPO3JIEMEHTOB B OTOJIUTAX U3 TPEX PEK TaKXKe
paznuyanochk, KoHueHTpauu Sr 1 Ba, Mn u Pb u Fe 6bu1u 3HaunTenbHO Boiiie (ANOVA, p < 0.05) B oTo-
nutax u3 pek Ken, 'omtu u [aHr coorBeTcTBEHHO. AHAIIM3 TUCKPpUMUHAHTHBIX dyHkuuii (DFA) nepe-
MeHHbIX popmbl, NEFDS 1 KoHIIeHTpalluu MUKPO3JIEMEHTOB OTOJUTOB YETKO NubdepeHIMpOBall OTO-
JIUTHI PbIO U3 pa3HbBIX PEK HA TOUYCUHBIX JUarpaMMax ¢ U30JUPOBAHHBIMU YIAJIEHHBIMU IPYIIIIaMU OITYJIsS -
i u 100%-Hoit knaccudukanmeil Bcex 0Opas3lioB B WX COOTBETCTBYIOLIEH pPEYHON IOMYJISILIMU.
HccnenoBaHue nokasajao peruoHajbHble pa3indyvs B (hopMe OTOJIMTOB U CONEPXKAaHUU B HUX MUKPO3IJIe-
MEHTOB, a TaKXe, YTO PhIObI U3 3TUX PEK XU B PA3HBIX YCIIOBUSIX CPEAbl. DTU Pa3IU4UsI MOTYT ObITh BbI-
3BaHbI reorpan4eckoil u3osyreit u hparMeHTalMei pek n3-3a U3BMEeHEHUsI Cpelibl OOUTaHUsI, KOTOPOE
orpaHuYMBacT nepenBrkeHue peiobl. Takum oopaszoM, C. punctatus n3 pek I'omtu, I'anr u Ken, oroopan-
HbIX B paiioHax JlakxHay, Kannyp 1 baHna cooTBeTCTBEHHO, CYIIECTBYIOT KaK TpU pa3Hble (heHOTUITNYE-
ckue auHun. [IpoBeneHHOE nccienoBaHue MOJIE3HO 111 pa3padboTKu 3(p¢EeKTUBHBIX IJIAHOB YCTOMYMBOTO
yIpaBJ/ieHus] PbIOOJIOBCTBOM C LIEJIbIO COXPAaHEHHSI 9TOTO BuAa B 6acceitHe p. [aHT.

Karouesvie crosa: smmntndeckuii aHanus Dypbe, reomeTprudeckas MOpHOMETPUS, OTOJUT, U3MEHEHNE
dopmbl, Channa punctatus, 6acceit p. I'aHr
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Abstract—Variations in the shape and elemental microchemistry of sagittal otoliths in Channa punctatus
(Bloch, 1793) populations of three different rivers (Gomti, Ganga and Ken) of Gangetic basin sampled at
three geographically distant locations (Lucknow, Kanpur and Banda) were analyzed. In this study, otolith
shape was analyzed using shape indices, geometric morphometrics and Fourier analysis and tested through
univariate and multivariate statistical procedures. 3 shape indices namely circularity, roundness and rectan-
gularity out of 6 were significantly different in ANOVA (p < 0.05) between the three population groups. Prin-
cipal component analysis of shape variables in geometric morphometrics and normalized elliptical Fourier
descriptors (NEFDs) accounted for 82.25 and 80.10% of total variance respectively. Visualization of shape
variation explained by principal components was depicted in the form of shape deformation grids (relative
warps) and otolith contour reconstruction. The elemental concentrations in the otoliths of the three rivers al-
so differed, and elements Sr and Ba, Mn and Pb, and Fe were significantly higher (ANOVA, p < 0.05) in the
otoliths of river Ken, Gomti and Ganga respectively. Discriminant function analysis (DFA) of the shape vari-
ables, NEFDs and otolith elemental concentration clearly differentiated the otoliths of different rivers in scat-
ter plots with isolated distant population groups and 100% classification of all the specimens into their respec-
tive river population. The study indicated regional variations in the shape and otolith microchemistry and also
that fish from different rivers lived in different environmental conditions. These variations in the present study
might be due to geographical isolation and river fragmentation due to the change in the habitat that limits fish
movements. Thus, C. punctatus of river Gomti, Ganga and Ken sampled at Lucknow, Kanpur and Banda dis-
tricts respectively existed as three different phenotypic stocks. This study is useful for the development of ef-
fective plans for sustainable fisheries management with the aim of conservation of this economically exploited
fish in the Ganga basin.
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