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OBILIAA XAPAKTEPUCTHUKA PABOTHBI

AKTYaJIbHOCTh TeMbI AuccepTranuu. PaciienoOproxue KaproBbl€ SBIISIFOTCS
OJTHOM 13 HanOoJiee MHOTOYHCIIEHHBIX IPYIII PhIO B FOpHBIX BojgoeMax LleHTpanbHON
A3umM, OJHAKO, [0Jroe BpeMs UX H3yYEHUE OBUIO CBS3aHO TOJBKO C MX
IIPOMBICIIOBBIM OCBOCHHEM W, KaK CIEICTBHE 3aTpParuBajo TOJIBKO KpPYIIHBIE
IIPOMBICJIOBBIE BOJOEMBI. bOlbIIast 4aCTh PEYHBIX BOJOEMOB J0 ITOCJIEIHETO BPEMEHU
ocTaBajach Heu3ydyeHHOW. Takum 00pa3oM, M3ydeHHE paciienoOpIOXUX KapIOBBIX
BaYKHO, MPEXK/E BCEro, ¢ (PayHUCTUYECKON TOYKU 3pEHUs] KaK OJTHOTO M3 OCHOBHBIX
AJIEMEHTOB a00OPUTEHHOM (hayHBI.

[locne mpoBeneHUs MIMPOKOMACIITAOHBIX AKKIMMATHU3alMOHHBIX padoT B
BojoeMax lleHTpanbHON A3UM, YMCIEHHOCTh PACHIETIOOPIOXUX PE3KO COKPATUIIACH.
Mapunkn wncuesnu B o3epax Hcewik-Kyne u banxam, AlakonsCkux o3epax u
HU30BbIX 03epax Tanaca. Mnuiickas nmonynasiuus UIMHCKOM MapUHKU ObLIa 3aHECEHa
B Kpacnyro Kuury Kazaxcrana. B Bomoemax akknmMmaTH3alnuy JOCOCEBBIX PE3KO
COKpAaTUJIaCh YHUCIIEHHOCTh OCMAHOB. VCCBIK-KYJIbCKHM OCMaH NMPAKTUYECKH BBIMED.
OpHako 10 MOCIETHEr0 BPEMEHHM HE OBUIO CBEIECHM, MO3BOJIIONIMX OLIEHUTH
COBPEMEHHBIN apeall paclIeOOPIOXUX M UX YUCIEHHOCTh. OTCYTCTBUE JTaHHBIX HE
MO3BOJISIET  CIJIAHUPOBAaTh IMPUPOJOOXPAHHBIE MEPONPHUATHS, HEOOXOAMMOCTb
KOTOPBIX BCE MPEKPACHO ITIOHUMAOT.

UpesBblyalinas IIJJACTUYHOCTD pacienooproxmux KapIIOBBIX,
MPUCTIOCOOJICHHOCTh K CYIIIECTBOBAHMIO B Pa3sHOOOPA3HBIX U HECTAOUIIBHBIX
YCIOBUSIX TOPHBIX BOJOEMOB, OOMTaHHE B CTPOTO M30JIMPOBAHHBIX JIPYr OT Jpyra
BOJHBIX CHUCTEMax JieJaeT 3Ty IpYIIy pbI0 BecbMa YIOOHBIMH OOBEKTaMH IJIs
U3Y4YEHHs NONYJIALUN, KaK NPUPOAHOTO SBJIECHHUSA, C KOTOPBIM CBS3aHO PEAIBHOE
CyLIECTBOBAHME BHJIOB. YYEHHWE O INOMNYJAIMU CBA3AHO C OJHOW CTOPOHBI C
npo0ieMaMu CUCTEMATUKU U pPa3BUTHEM (DUIIOT€HETUYECKOW TaKCOHOMUH, C APYrou
— ¢ npobieMaMu MUKpPO3BOIIONMOHHBIX mpoiieccoB (H. B. Tumodeer-PecoBckuii u
ap., 1973).

CBsi3p Tembl ¢ HaydyHbIMH mnporpammamu. llpeacrtaBinenHas pabota
BBITIOJTHEHA B PAMKax CJIEAYIOIINX FOCYIapCTBEHHBIX POIPAMM:

. «3yueHne OMONMPOAYKIMOHHBIX IMPOILIECCOB B BOJAOEMAax CyOapHIHON
30HbI Kazaxcrana»

042 6romxetHast mporpamma «lIpukiiagHsie HAydHBIE UCCIICIOBAHUS B 00IaCTH
ATIK»:

. [Mudp: 02.02.02 H2 tema «CoxpaHeHHEe U YCTONYHBOE HCIIOIH30BAHUE
reHoOHIa PEIKUX U IIECHHBIX BUIOB U ITOPOJI PHIOY;
. [Mudp: 03.03.03.H3 Tema «DxoIOTHUECKUIT MOHUTOPUHT, pa3paboTKa

nyTel coxpaHeHuss Ouopa3zHooOpa3usi M YCTOMYMBOTO MCIOJIb30BAHUS PECYPCOB
PBIOOTIPOMBICTIOBBIX BOJIOEMOB TPAHCTPAHUYHBIX 0ACCEITHOBY.
X03/10rOBOPHBIX PaboT:



. [Mudp: 05.09.113 Tema «IIpoBectn mccmemoBaHus MO 0OOCHOBAHUIO
HEOOXOJMMOCTH TPOEKTUPOBAHUS PHIOO3AIIUTHBIX COOPYKEHHH Ha BOJ03a00pax
Tannei-Kyprauckoit o6mactu KazCCP»».

Heas  pabdorbl:  U3yyuTh  CTENEHb  TIE€HETHYECKOM  JTMBEPTECHIIUHU
BHYTPHUBHUOBBIX W BHYTPHUIIOMYJISIMOHHBIX (DOPM TIOJICEMEUCTBA PACIICTIOOPIOXHX
KapIOBbIX, MPOBECTU PEBU3UIO CUCTEMATHUKHU IMOJCEMENCTBA, pa3padoTaTh MEPHI IO
COXpaHEeHUIO (payHbI pacuenoOpIOXUX KapmoBbIX

3agaum uccJIe10BaAHMI .

1. AHanu3  MOPGOIKOJIOTHYECKOM  M3MEHYMBOCTH  PaCHICIOOPIOXUX
KapIOBBIX:

a) BUJIOB, TIOJIBUIOB M KoJoruueckux Gopm poaa Schizothorax (mapunkn);

0) BUIOB, TOJBHUJIOB M 3KoJorudeckux ¢opM poaa Diptychus (ocmansr);

2. OnpeneneHue CTENEHW TE€HETUYECKON JMBEPreHUUHd BHYTPUPOIOBBIX
dbopM pacuienoOproXux KaproBbIX:

a) BUJIOB, TIOJBHUIOB | dKoJorudeckux (Gopm poma Schizothorax;

0) BUIOB, TTOJIBHJIOB M 3KoJIorudeckux ¢opM poaa Diptychus;

B) sKojoruueckux ¢opm Buma Schizopygopsis stoliczkai Steindachner 1866
(JrKeocMaH-Haroper).

3. OneHka CTEneHW TEHETUYECKOM IUBEPIeHIMHM POJOB IOACEMENCTBA
pacienoOpOXuX KaproBbIX.

Hayuynasi HOBHM3HAa NMOJIyYeHHBIX pe3yJbTaToB. B pabore BrHepBbie OTHUM
OIepaToOpOM IPOU3BEACH AHAIU3 MOP(POIOrHUYECKUX MPHU3HAKOB M OHOJOTMYECKHX
MoKasaTelied MpeJCTaBUTENIe TMOJACEeMENCTBA PACIICOOPIOXUX KapHOBBIX U3
BojgoeMoB  Tanb-lllans, Ilamupa wu Ilamupo-Anas. BmnepBeie npoBeneHa
rubpuauzanus pasznuuablx  ppakiuit  JIHK: wacTeiX MNOBTOPOB M yHHMKaJIbHBIX
MOCJIe0BaTEILHOCTEN PACIICTOOPIOXUX KAPIIOBBIX.

[IpoBenen aHaMM3 COBPEMEHHBIX YCIOBHI OOWTaHUS PpaCIICOOPIOXUX
KapIIOBbIX U COBPEMEHHOI'O COCTaBa MXTHO(ayHbl BogoeMoB LleHTpanbHol A3uu, a
TaKKe CHCTEMbl MOP(}OJOTMUECKUX MPU3HAKOB, OMOJOTHYECKUX I[IOKa3aTesied u
CTENEHU TEHETHMYECKOW JIMBEPreHUMH pa3IuYHbIX MNONYJISAUUNA, MOPQPOTHUIIOB,
’KOMOp(d, TOABHUAOB, BUAOB M pOAOB mojceMeilicTBa. OnucaHa BHYTPUBHIOBas
CTPYKTypa MpEeACTaBUTENECH pacHIenoOpIOXrUX KapIoOBBIX, OMpPENEIeHbl OCHOBHBIC
HAaIMpaBJICHHS BOJIIOLMHU 3TOU rpy1ibl B BogoeMax TsHp-11lans u [Tamupa.

PabGoTta umeeT B OCHOBHOM TEOpeTHUECKUI Xapaktep. Ee pe3ynbTarsl MOTYT
OBITH UCITOJIH30BAHBI MPU PEIICHUH (PHIIOTEHETHYECKUX U CHCTEMAaTUYECKHUX 3a]1ay.

I[IpakTHyeckass 3HAYMMOCTb MOJYYE€HHBIX pe3yJbTaTOB. Pesynbrarel 00
WJICHTUYHOCTHA T€HOMOB MaTEPUHCKOW MOMYJISIAM TOJIOr0 OCMaH u3 03. Mccebik-Kyib
U TOMyJSIMUM  HUCCBHIK-KYJIBCKOTO TOJOr0 OCMaHa, AakKIMMAaTHU3UPOBAaHHOTO B
03. Conkénp no3Boamin B pamkax npoekra [TPOOH/T'O® «YcuneHue MOJUTUKU U
HOPMATHUBHO NMPABOBOM CTPYKTYPHI JIJISl PEIICHUs] MPOoOIeMbl COXPAHEHHUS B PHIOHOM



orpacin» (2008-2013 rr.) ucnonas3oBaTh Mpou3BojuTeNed ocMaHa U3 03. COHKEND
JUIsl BOCCTAHOBJIEHUSI YHCIEHHOCTH rojloro ocMaHa B 03. Mccbik-Kyib, rae panee o
ABJISUICA OJHUM M3 OCHOBHBIX IIPOMBICIIOBBIX BUOB.

Pesynbpratel paGoThl ObUIM  HCHONB30BAaHBI MpH  pa3paboTke «Cxembl
pasmenienus OOIIT PecnyOnuku Kazaxcran go 2030 r.» u «CxeMbl pa3BUTHS U
pa3MeleHnst 0co00 OXpaHsIeMbIX TEPPUTOPUN AMaTHHCKON o0acTu 10 2030 1.».

Marepuanbl nuccepTaluyd HCHOJB3YIOTCS TMPU MOJATOTOBKE CTYAEHTOB IO
CHEIUATBHOCTU «AKBaKYJIbTypa U PhIOHOE X035HCcTBO» B Kazaxckom HallmoHaIbHOM
arpapHOM YHUBEPCHUTETE.

OcCHOBHBIE M0JIOKEHUS JUCCEPTANNH, BBIHOCMMbIE HA 3aII[UTY:

- Mop(osornyeckas U3MEHUYUBOCTh PacIIEOOPIOXUX KapHOBBIX B BOJOEMax

LlenTpanbHoii A3uuy;

- HM3MEHYMBOCTb OMOJIOTMYECKHUX IMOKA3aTeNed paclienoOproXuxX KaproBbIX B
BogoeMax LleHTpanbHOM A3uy;

- TEHETUYeCKas JUBEPreHIUs HKOJIOTHYECKUX MOpP(P, MOp(HOIOrHUeCcKux
TUIOB, NOMYJSUWNA, BUJOB W POJOB pacIIENOOPIOXMX KapHoOBBIX U3
BogoeMoB LlenTpanbHon A3zny;

- CcHUcTeMaTHhyecKas CTpyKTypa nojcemeictsa Schizothoracinae.

JInunblii BryIaa couckaressi. CouckaTeseM JUYHO OCYIIECTBIICH aHAIHU3
JUTEPATYPHBIX JaHHBIX, MOJIEBOW cOOp Marepuana s JuccepTranuu, oOpaboTka
BCEX MaTepuajoB Mo MOpQOJIOTUH, OMOJIOTUU U T€HETHKE, a TaKKe TeOpeThYecKas
pa3paboTKa MOJYyYEHHBIX pPe3yJIbTaToB.

Anpobauus pe3yJbTaToB JAuccepramuu. Marepuansl IuUccepTaluU
TOKJIaAbIBaNIUCh Ha PermonanbHbix KoHbepeHnusax PecnyOnuk Cpenneir Aszuu u
Kazaxcrana (1983, 1986), koHpepeHIIUN MOJIOJBIX YU4EHBIX AJTMa-aTUHCKON 001acTH
(1985), VII Bcecoroznom cummnosunyme «MoJeKyasipHble MEXaHU3Mbl T€HETUYECKHUX
nporeccoB» (1990), 6 MexayHapogHom wmopdosorudeckom koHrpecce (1997),
[lepeom konrpecce wuxtuojoroB Poccun (1997), MexayHapoaHoid Hay4dyHOU
KoH(pepeHunu «3o00J0rUyYecKre uccaeoBaHus B KazaxcraHe: COBpEeMEHHOE
cocrossHue u nepcnektuBb» (2002), WcceikkynabckoM cummnozuyme (2002),
MEXIYHAPOJHON HAyYHO-NPAKTUYECKON KOH(epeHunn «YeaoBeK U KUBOTHBIEH
(2004), Cubupckotii 300morudeckoit kondepermnuu (2004), MexIyHapOIHONH HAYIHO-
MPAKTUYECKONH KOHGEpeHIMH «AKTyalbHbIe MmpoOsieMbl skojorum»  (2004),
MEXIYHAPOMHBIX KOHGpepeHIusAx <«OKapaTbUIbICTaHYIBIH ©3€KTi MpoOiieMaaphl:
oJlap/bl IISUTYMIIH >KOJAapbl MeH mnepcrnektuBanmaps» (2009), «3o0omoruyeckue
ucciaenoBanusi 3a 20 ser He3aBucumoctu PecmyOmmku Kazaxcran» (2011),
pecnyOnukancko KoHpepeHun «buoamyaHTYpIiKTI KOpFay, CHCTEMAaTHKACHI,
HKOJIOTHUSACHL: mpobsiemManapsl MeH Oosamarb» (2014), a Takke Ha COBMECTHOM
3acenanun IIpobnemuoit HUM nabopatopum OHMONPOIYKTUBHOCTH  BOJOEMOB
Kazaxcrana u kxadenpel 3o00iorun u uxtuoioruu Ka3l'V, 3acemanum YdeHoro



CoBera Kazaxckoro HHWUM peiOHOrO XO3sHCTBa, COBMECTHOM  3acEIaHUU
nabopaTtopuu ruIpoONOSIOruu U KoToKcukonoruu Muctutyra 3oonorun HAH PK,
ruapoounonornyeckoit Jaboparopun TOO «Kazaxcranckoe Arentcto [Ipuxmamnnoit
Okonorun» U TOO «buosorus Mops».

IlonHoTa oOTpakeHUs PpPe3yJbTATOB [HCCEPTAIMM B NYOJIMKAIUAX.
OcHOBHBIE HayyHBbI€ pe3yJbTaThl AHMCCEPTAlMU OMYyOJIMKOBaHBI B 49 Hay4yHBIX
TpyZJax, B TOM YHCJIE, B U3JAHUAX, BXOASIIMNX B cucTeMy HHAeKcupoBanus PMHI]
(3apyoexnsie) — 2, PUHIIL KP — 2, cTareli B u3nanusx, pekomeHaoBanabix BAK KP —
4, B mpounx u3aaHusx —41.

Ctpykrypa m o0bem auccepraummu. Jluccepranus COCTOUT W3 BBEICHUS,
IIECTU TJIaB, BBIBOJIOB M MPAKTUYECKUX MPEIJIOKEHUM, CIHUCKA HCIOJIb30BAHHOM
nutepatypbl. OCHOBHAasT 4YacTh JHCCEpTallMM M3JIOkKeHa Ha 132 crpaHumax
KOMITBIOTEPHOTO TekcTa (0e3 OubiaumorpaMyeckoro CHOUCKa W IPHIOKEHHI),
WUIKOCTPUPOBaHa 25 pHCYHKaMHM, BKJIKOYAas KapThI-CXEMbl W AWArpaMmel, U 15
tabaumamu. CIIMCcOK MCHOIB30BAaHHBIX MCTOYHHUKOB COCTOMT M3 174 HauMEHOBaHUH,
B TOM 4ucJje 27 Ha UHOCTPAHHBIX SI3bIKAX M OJTHOTO MPUIIOKEHUS.

OCHOBHOE COAEP KXAHUE JUCCEPTALINU
I'nasa 1. O630p JuTepaTypsbl
1.1. CoBpemMeHHasi cCTEMATHYECKAs CTPYKTYpa mojceMeicTBa
Schizothoracinae

B rnaBe npuBeieHb COBpEMEHHBIE B3IJISI/IBI HA MOJI0XKEHUE PACIICTIOOPIOXUX B
CUCTEME CeMEHCTBa KapmnoBbiX. [IpuBeneH mNONHBIM COCTaB MOJACEMENWCTBA U
CYILIECTBYIOIIME Ha CErOJHSIIHUN JE€Hb TMPEJICTABICHUS O CHUCTEMaTUYECKOU
CTPYKTYpPE POAOB U BUJIOB MOACEMENCTBA.

B rpynmy pacmienoOproxux kaproBsix BKiIroudaroT 11-15 pomo (M. R. Mirsa,
1991; Fauna Sinica, 2000). BHyTpu Tpymmsl Mo npu3HakaM oOmeH (Gopmbl Tea,
HaJIMYUIO0 WIK OTCYTCTBUIO 3a3yOpPEHHOTIO 1WA B CIIMHHOM TUTABHUKE, Pa3BUTHUIO U
PAcCHoJIOKEHUIO Yellyll Ha Teje, KOJWYECTBY YCHUKOB M PSAOB TIJIOTOYHBIX 3yOOB
poabl paznensitorcss Ha 4 TpuObl. Tpuba Schizothoracini BkiIrOuaeT pojbl
Schizothorax, Racoma, Schizopyge, Aspiorhynchus, Schizocypris; Tpuba Diptychini —
poasl Diptychus, Ptychobarbus, Gymnodiptychus; tpu6a Schizopygopsini — pobr
Schizopygopsis,  Gymnocypris, Chuanchia, Platypharodon, Herzensteinia,
Oxygymnocypris; tpubda — Lepidopygopsini — pox Lepidopygopsis (M. R. Mirsa,
1991). JInGo Bcex paciienoOproxXux IesaT Ha 3 TPYIIIIBL:

- NPUMUTHBHBIC pacIIenoOproxue, BKIOYamomue poa Schizothorax c
aByMs ogpoaamu Schizothorax u Racoma;

- CHCIMATU3UPOBAHHBIC PaCIIeoOpIoXue, BKIroUaroue poasl Diptychus,
Gymnodiptychus u Ptychobarbus;



- BBICOKOCTICITUATM3UPOBAHHBIC PACIICTIOOPIOXHE, BKIIIOYAIOIINE POIBI
Schizopygopsis,  Gymnocypris, Chuanchia, Platypharodon, Herzensteinia,
Oxygymnocypris u Lepidopygopsis (Zi-Ming Chen et al., 2001; He Dekui et al.,
2004).

B coBpeMeHHOI pyccKOs3bIUHON cucTemMatuke poasl Schizothorax m Racoma
obbenuHenbl B oauH poa Schizothorax. Poxsr Ptychobarbus u Gymnodiptychus — B
poxn Diptychus (JI. C. bepr, 1949). Mbl He MOXEM CYAHTh O JPYrUX
CUCTEMATUYECKUX CAMHUIAX, TaK KaK MpPEJICTABUTENM TAaKOBBIX HE BCTPEYAIOTCS B
Bogoemax Cpenneit Azun. B pailoHe uccienoBanuii BOASTCS MPEACTABUTENHN TOIBKO
tpex poaos Schizothorax, Diptychus u Schizopygopsis.

ITo JI. C. bepry (1949) na Tepputropuu Cpenneit A3uu oOUTaeT YeThIpe BHIA
MapHHOK: OOBIKHOBeHHass MapuHka — Schizothorax intermedius McClelland, 1842;
3akacnmiickas MapunHka — Schizothorax pelzami Kessler, 1870; wnmiickas —
Schizothorax pseudaksaiensis Herzenstein, 1889; oOanxamickas — Schizothorax
argentatus Kessler, 1874. V o0ObikHOBeHHOH MapuHku . A. Typmakor (1968)
Beiensger 8 moasuaos: 1. S.intermedius intermedius Mc’Clelland — TunuyHbIi
nojaBu u3 Oacceitna Muma; 2. S. in. aksaiensis Kessler — p. Axkcaii (6acc. Tapuma),
0acc. Haperna; 3. S. in. eurycephalus Spelter — 03. Capsi-Uenek; 4. S. in. angreni —
p. AHTpEH H, BO3MOXHO, Jpyrue BHedepranckue nputoku Ceipaapbu; S. S. in. affinis
Kessler — p. 3epasman; 6. S. in. kessleri Turdakov — p. Cypxanmapses; 7. S. in. talassi
— p. Tamac; 8. S. in. niger Turdakov — Oeccrounas cucrema xpebra Hypatay
(Y30ekucTaH), TAroTeIOIIas K 3epaBIliany.

B mpenenax pona Diptychus ®@. A. Typaako (1963) Beimenser 4eTbipe BHIa
ocmanoB. D. gymnogaster Kessler (npyrue aBropbl oTHOCAT ero k Buay D. maculatus
Steindachner, 1866) — TaHb-IIaHBCKUI YelIyiuaThiii ocMaH ¢ 3 moauaamu: 1. D. g.
gymnogaster, nacensroniuit 6acc. p. Mnu, peku bonbmoi u Mansiii FOnay3 (cuctema
Tapuma); 2. D. g. microcephalus Imanov — MenkoOrojoBbIH YelIyH4aThlii OCMaH,
HaceJsIoIun peku, Bnagatomue B 03. Mcebik-Kynbs or Honakcy Ha ceBepe 1o Tamru
Ha tore; 3. D. g. oschanini Berg — cycaMmbIpckuii uenryiuaTelii OCMaH,
BCcTpeyaromuiicsa B p. Cycamsip.

D. sewerzowi Kessler — penkouennyitHpiii ocman CeBepiioBa ¢ JBYMs
nogsuaamu: 1. D. s. sewerzowi Kessler — ocman CeBepiioBa, Oacceitn pek Tapum u
Hapgin; 2. D. s. ferganensis Imanov — ¢epranckuii ocman CesepiioBa, p. Kapamapsbs.

D. micromaculatus Turdakov — Tamacckuii ronslii ocMman, p. Tanac.

D. dybowskii Kessler — rosbiii ocMaH (HEKOTOPBIE UCCIICAOBATEIN OTHOCST €ro
K poay Gymnodiptychus Herzenstein) ¢ 4 nmogsumamu: 1. D. d. dybowskii Kessler —
TUMMYHBIA MOJBUJI, HaCEAIOMMK peku Oacc. bamxamra, Amakons, 3aiicana, Mcchik-
Kyns; 2. D. d. bergianus Turdakov — uyiickuii ronsiii ocmas, 6acc. p. Uy; 3. D. d.
lansdelli Gunter — ucchik-KyabcKuii robiii ocMaH, 03. Mcewik-Kyib; 4. D. d. kessleri
Russky — unpuukckuii roislii ocMaH, 6acc. p. Yupuuk.



Pon Schizopygopsis Steindachner — mkeocmansl, Ha Tepputopun CpemHei
Asuu nipeicTaBIeH ToIbKO ogHUM BuioM — S. stoliczkai Steindachner 1866.

1.2. CoBpemMeHHbIE NMPeICTABIEHUS] 00 IBOJIONMHU PACIIENOOPIOXUX KAPHOBBIX

PaccmoTpena cxema ¢unoreHesa pacienoOproXuxX KaprmoBhIX, a TAK)KE TaHHBIE
0 BPEMEHU AWBEPIECHIIMU Pa3HBIX TPYII PACHICTIOOPIOXUX OT MPEIKOBBIX (DOpM.
Monodunus poma Schizothorax ot ycaueBsix (Barbinae) moarsepkaacTcst Bcemu
uccieoBaHusIMU. M300uu rpynnbsl MApUHOK M3 BomoeMoB lleHTpanpHOU A3znu
npousonuia okoso 11,4-10,5 muH et Hazan.

1.3. CoBpemMeHHOe pacnpocTpaHeHne Paciieno0poxXux KapnoBbIX

B pasmene mnpuBeneHbl JaHHBIE [0 COBPEMEHHOMY pacIpOCTPaHEHUIO
pacuienoOproxux B Bojoemax lleHTpanpHOM A3uu, a TakkKe BepTHUKAIBLHOE
pacnpeniesieHue pa3IMYHbIX POJIOB U BUIOB pacuienoOproxux B ropax LleHTpanbHOU
A3zun.

I'naBa 2. MarepuaJj 4 METOAMKH

B ocHoBy pa0oTel Jeram  maTepuanbl, COOpaHHbIE aBTOPOM IS
MOP(OJIOTUYECKOT0 M  MOJIEKYJSIPHO-TEHETUYECKOTO aHalau3a MpeAcTaBUTENeH
noacemeiictBa Schizothoracinae B mepuox ¢ 1981 mo 2005 romei. Bcero Obumm
00paboTaHbl MaTepuaibl o MapuHke — u3 19 BogoeMoB, Mo yenryiluaromy ocMaHy —
u3 7, 1o rojioMy ocMany u3 18 BogoeMoB, 1o JHKEOCMaHy-Haropiyy — MaTepualibl U3
03. AmunbpKyIb, IpeaOCTaBICHHbIE ‘B. M. MG,I[HI/IKOBBIM‘ (MI'Y, Mockga).

2.1. TpagunuoHHbIe METOAMKHN UXTHOJOTNYECKUX UCCIEI0BAHUI

MopdomMeTpruyeckuii aHaau3 IPOU3BOJAUIICA IO OOIMICTIPUHATON METOIUKE
U. ®. ITpaBauna (1966) Ha xxuBoMm MaTepuaiie. Becero oopadborano 2556 3k3. pei0 u3
16 momymsiuii MapuHKU U 22 MONyJSIUA OcMaHOB. JlJis OLIEHKH CTETICHH Pa3Induii
NOMyJsIUMKA BeicuuTaH kputepuid nuseprenuuu (B. JI. Angpees, 1O. C. PemetHukos,
1977), Ha OCHOBE KOTOPOTr0 OBLIN MOCTPOEHBI IEHAPOrPAMMBI CXOJICTBA MOMYJIALIHA.

B monynsauusx onuchiBamuch MOp(dBI MO OKpacke Tejla M CTPOCHHUIO pPTa.
YuuThIBaJIaCh OYEHIYEHHOCTh Tejla. Y MapUHOK OLEHUBAJIACH MPABWIBHOCTH PSJIOB
Yelmyn B MEepeaHerd 4acTy Tena. Y TOJION0 OCMaHa ONPENEsUIM HAIMYHUE Yellyd Ha
Oproxe mepen OpPIOMIHBIMU TIJITABHUKAMH M KOJWYECTBO 4Yellyid B pacmiene. Y
YEITyH4aThIX OCMAHOB MPOCYUTHIBATIOCH KOJWYECTBO PAIOB UYCIIyH HIKE OOKOBOM
JuHUU. B Kaxmoi momynsiuyd aHAM3UPOBAJICS MOJIOBOM AMMOPGU3M U pa3MepHast
U3MEHYUBOCTH 0COOEi.

OnpeneneHne Bo3pacTa OCYIIECTBIBIOCH IO IO3BOHKaM, B KadyecTBE
KOHTPOJILHOM CTPYKTYPBhl HCIOJNB30BaMKChH xkabepHbie Kkpbimku (M. @. [Ipasaun,
1966).

B pabGore wucnonb3oBaHbl JHMTEpATypHbIE MaTepuaibl IO MUTAHUIO
pacuienoOproxXux KapmoBbiX. JlaHHBIE 1O CpOKaM pa3MHOXEHUS YAaCTHYHO
NpUHAAJIEKAT aBTOPY, HO B OOJBIIMHCTBE CIIy4aeB HCIOJIb30BaHbI JIUTEPATYPHBIC
JIaHHBIC.




2.2. Mouaekyaspuas ruopuauzanus JHK x THK

JHK Bblaensin U3 (PUKCHPOBAHHBIX 3TAaHOJIOM MOJIOK IO METOLY AppUTH
(F. E. Arrighi et al., 1968) ¢ mogudukamusmu (A. C. AaToHOB U ap., 1971). Bee
npenapatel JIHK dbparmentupoBauce yiapTpasBykoM. Opakuun JJHK, yHuKanIbHYIO
U 4acTeix NOBTOpoB (ot MeHee 1, BBIACISUIM OTXKUIOM C TOCIEAYIOLIEH
xpomatorpadueit Ha ['Alle w Merunmu mno H? wMeTrogoM HUK-TpaHCISIUU
(R. C. Angerer et al., 1976) c¢ HnekoropbiMu Moaudukaiusamu (H. b. [Tetpos,
B. B. Anemmn, 1983;  A. b. Ilonrapayc, A.C. AatonoB, 1984). MeueHnbie
dbparmentsl JJHK cMmemmBamu ¢ TOTaabHBIMH TOMOJIOTHYHOM M TE€TEPOJOTHYHOU
JHK B cootnomenuu 1:5000. I'mbpuauzanus ynukainsnoi JIHK mposoauwnacs B 0,5
M dochatnom 6ydepe no0 10000 Cyt, moBTopoB B 0,06-0,12 M docdatHom Oydepe
1m0 30 Cot mpu Ttemmeparype 68°C c mocieayroniell TepMOAITIONUEH THOPUIHBIX
nymnekcoB ¢ ['Alla B rpaguente temmneparyp ot 60°C mo 95°C. [lng yuera
camopeacconmanuu  medeHod  JIHK, koHTposbHble mpoObl B KauecTBe
reTepoJIOTHYHON cojeprkanu 6akrepuanbayro JJHK Chlorobium limnicola.

[Ipopunu TEepMOITIOLMKH CTPOWJIA C YYETOM CamMOpEaCCOIUAMd MEYEHBIX
dparmentoB JIHK B KOHTposibHBIX oOmbITax. BiM30CcTh COMOCTaBISIEMBIX T€HOMOB
OLICHUBAJIM MO TPEM KpUTEPHUSIM: MpPOLEHTy rudpunusanuun — HP, uzmenenuto
TepMOCTaOUIBLHOCTH reTepoaymiekcoB — ATS50, unaexcy aueprennuu - UJI. Unnekc
JTUBEPreHIIMN PACCUUTHIBAIM KaK pa3HUIly B npoduisax Ttepmodmonuu. s
npugaHus OOJBIIErO Beca pPa3duyusM B BBICOKOTeMneparypHod 3oHe W]l
paccuuTbiBaeTcs 1o dhopmysie, npempioxenHoi b. M. MennukoBsiM ¢ coast. (1977).

I'naBa 3. Mop¢dodkosiornueckasi XapakTepUCTHKA MPeACTABUTENIeH poaa
Schizothorax
3.1. Inddepenuuanus no MmopdhoaornieckuM npuzHakam B poae Schizothorax

Pox Schizothorax pasgensercs wHa 2 rpymmel:  «intrmediusy, wim
«TIPaBUJIBHOPSIIHBICY» MApUHKH; U «argentatusy, wim HenmpaBUILHOPSAIHBIC MApUHKH.
[lepBas rpymma BkItOYaeT OOBIKHOBEHHYIO W 3aKACIHMICKYI0 MapWHOK, BTOpas —
Oanmxamckyto u unuickyto (o cuctemaruke JI. C. bepra).

OTHU TPYNIBI PA3IMYAIOTCS «IIPABUILHOCTHIOY» PACIIONOKEHHUS PSAIOB YCHTyH B
nepefHeld YacTH Teja, 4YacTOTOM BCTpewaeMocTh ocobeii morpha eurystomus
(HMDKHSISL 4eTIoCTh 00JI0KeHa PEeXyIIUM pOroBbIM dexiimkoM) W m. fedtschenkoi (c
TOJICTBIMU I'y0amu).

AHanu3 pacnpenesieHus JTaHHBIX MPU3HAKOB B M3YYCHHBIX TMOMYJISIUIX
TIO3BOJIMJI CIIENATh CICAYIONINE 3aKTI0UCHNUE:

- MHOTOMEpHBI aHanu3 MOPQOIOTUYSCKUX MPU3HAKOB HE BBISIBUI
pa3IUYni MEXIY STUMHU ABYMSI TPyITIaMU MapHUHOK.



- HET Pa3NUYUil MEXIy dTUMH ABYMS MOPGOTUIIAMHU 1O XPOMOCOMHOMY
Haoopy (A. T. Tokrocynos, E. FO. Ma3uk, 1991);

- «MPAaBWJIBHOCTHY» PSIOB YEIIy y MApUHOK MEHSAETCS OT THUIHYHOIO
«mpaBWIbHOTO» B Oacc. p. HapeiH 10 cMemaHHOTO B pailoHE HIKHUX MPHUTOKOB
Ceipmappn u Tamaca W TUOWYHO «HENPABWIBHOIO» y MapuHOK u3 banxam-
Wnuitickoro OacceliHa. 3akacnuiickas MapuUHKa IO 3TOMY MpPHU3HaKy OJMXKe K
MapuHKaM CPYIIIbI «argentatusy;

- IPYNIBI Pa3IMYalOTCS YaCTOTOM BCTPEUAEMOCTH B MOMYJIALMIX MOPd 1O
CTpOEHHUIO pTa. B monymsuusx MapuHOK TUMa «argentatus» ocoOeil ¢ TOJICThIMU
ryoamu Her. Ocobeit M. eurystomus HeT, WM KE€ €ClIM OHU TOMNaJAITCS
€AMHUYHBIMU IK3EMIULIPAMHU Kpail y pOrOBOr0 YeXJIMKAa HE PEXyUIUMH. Y MapUHOK
Tumna «intermedius» 0osiee MOJIOBUHBI 0COOEH B MOMYJISIIIUAX UMEIOT POrOBOM YEXJIUK
u 110 7% oco0eit UMEIOT TOJICThIE T'yOBl.

«IIpaBUIIBHOPSAHBIE» MAPUHKU HACENSIOT BOJOEMBI Oacc. pek AMynapbs H
CeIpnapss, 3epaBiias, BogoeMbl Typkmenun u peky Tanac. « HempaBuinbHOpPS THBIEY
MapuHKH — HU30BBIE 03epa p. Tamac, Oacceiinbl Yy, Mccbik-Kynst U BooeMbl
banxam-Anakoiabckoro 6acceina.

3.1.1. Iuddepennuanusa no Mop¢oaornyecKkuM NpPU3HAKAM B Trpymie
NMPaBWIbHOPAIHBIX MAPUHOK

B pa3nene npuBeneH aHaiau3 M3MEHUYMBOCTH MAapUHOK Ipymnmbl «intermediusy
no MOp(}OJOrMYecKUM MpU3HAKAM, SKOJIOTMUECKUM IIOKa3aTesiiM U Ipeaio’KeHa
CUCTEMATUYECKasl CTPYKTYpa JAHHOW IPYIIIbI MApUHOK.

Mapusku 3Toro tuna oOpa3yioT JABE TPYMIbI, YETKO OTJIMYaroIIuecs I10
OKpacke: «pelzami», wuinuM 3aKacnuiickas MapuHKa U «intermedius», wiu
OOBIKHOBEHHAsi MapuHKa. Y 3aKaclUiCKOM MAapUHKU TEMHBIA LBET CIHUHBI PE3KO
nepexoauT B Oesblil. Y 0ObIKHOBEHHOM MAPUHKH 3TOT MEPEXO/ MIaBHBIN.

Mopdonornueckuii  00aMK  OOBIKHOBEHHOW  MapUHKH  OTHOCHTEIBHO
OTHOPOJEH Ha NMPOTSHKEHUU BCEro apeaina. B OTHenpHBIX MOMYJSLIHSIX OTMEYArOTCS
CJIeAYIOIINE OCOOCHHOCTH:

- MapuHKU U3 cpeanero teueHus: Crelpaapbu, pek xpedta Hyparay — psiasl
Yelyi B IEPEAHEH YacTH Tejla HE COBCEM IPaBUIIbHBIE;

- p. Tanac — ecTb HEMPaBUILHOPSAIHBIE OCOOM.

- xay3 Koitram (ropsr Hypatay, Y30ekucran) — HEeT oco0Oeil ¢ METKHUMHU
TEMHBIMHU MATHAMU, OYEHb clla0ble 3yOllbl Ha IIUIE CIMHHOTO TUIaBHHUKA, €CTh cialas
panyxHas 1ojoca 1o 0okam Tena U NapajuleNibHbIe psAIbl MPOOOJACHHBIX YelIyld Ha
XBOCTOBOM CT€E0IJIE;

- p. 3epaBiiaH — ecTh 0c00H, KaK ¢ JJIMHHBIMU, TaK U C KOPOTKHUMH YCaMH.

YacToTa BCTpeuaeMOCTH m. eurystomus B NOMYJIALUAX 3aBUCUT OT 3HAYECHUS B
NUTAaHUU PbIO TEepUPUTOHA U MEHSETCS B 3aBUCHUMOCTH OT THUIPOJIOTMYECKUX
YCJIOBUH, BIUAIOIIMX HA €T0 Pa3BUTHE.
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3.1.2. DkoJioru4ecKasi CTPYKTypa NPaBUJIbHOPSAHBIX MAPHHOK

Mapunku 00pa3yroT JaOMIbHYIO CUCTEMY IKOJIOTHYECKUX (HOPM aJeKBATHBIX
ycIoBUSIM oOuTaHusl. B HacTosiiee BpeMsi MOXKHO BBIIETUTH IBE OCHOBHBIE (POPMBI:
pedHas ¥ O3epHas:

- peunasd. llpenmymiectBeHHO OeHTOdaru, HO MOTYT IHTaTbCA H
pacTUTENnbHOCTBIO. IIpu AOCTHKEHHMM KpPYIHBIX pa3sMEpPOB MOTYT XWIIHUYaTh.
JIutopunsl. Hepect cuiabHO pacTsHYT — BECHA-JIETO, BO3MOXKEH ITOBTOPHBIN HEPECT —
JeTo-oceHb. B caix oOpasyer (opMy NOPIMOHHO HEPECTYIOIIETO KapiuKa-
oenrodara.

- o3epHas. bentodaru. Ilpm nocTuxKeHUM KpPYMHBIX pPa3MEPOB MOTYT
xumHn4dath. [lomynpoxoaHsle, HO 4YacTb 0OCOOEM MOMKET HEpPECTUTCS B 03€pe.
Bo03MOk€EH MOBTOPHBIN HEPECT OCEHBIO.

HcxonHoit ¢dopmoii, BUAMMO, CIEAyeT CYUTaTh pe4yHoro mnoaudara ¢
pPacTSHYTBIM HEPECTOM, OT KOTOPOrO B COOTBETCTBUU C YCIOBUSMH OOWUTaHUA
MPOUCXOJST Ipyrue (GOpPMBI.

3.1.3. CucremaTuyeckasi CTPYKTypa Ipynnbl NPaBUIbHOPSAHBIX MAPUHOK

['pynna «mpaBWIIBHOPSIHBIX», 0€3 3aKaclMWCKOW, MapUHOK HPEICTABIISET
co00il MOP(OJOTrHUECKH OJHOPOJHYIO TPYIIHUPOBKY MONYJISLIUN. DKOJIOIHMUECKHE
GopMbl  aJeKBaTHBl YCJIOBUAM OOUTaHUS U HE SBISIOTCS  YCTONYMBBIMU
U30JIMPOBaHHBIMU OOpa3oBaHUsIMH. KoaudecTBO 3KoJIOTMYECKUX (POpPM 3aBUCUT OT
o0mHst cBOOOIHBIX 3KOJIOTHYEeCKUX HUI. Ha Hamn B3risij, npaBUiIbHEE CUUTATh BCIO
ATy TPYIILy MAPUHOK OJTHUM HOJUMOP(HBIM BHIOM.

3.1.4. Inddepenuuanus no Mop¢doaornuyecKkuM Npu3HaKam B rpymie

HEeNpPaBWIbHOPSAHBIX MAPUHOK

B rpynme «HenpaBUIBHOPSAHBIX» MAapUHOK ONMCHIBAETCS JBa OCHOBHBIX
MopdoTtumna: Oanxamckas M WIMHCKas MapuHKU. EJMHCTBEHHBIM HaJEXKHBIM
JTUArHOCTUYECKUM MPU3HAKOM SIBIISIETCS JJIMHA YCUKOB. 3HaYEHUE APYTHX MPU3HAKOB
nepeKphIBatoTCa. Y OanxaliCcKol MapHHKHM YCHUKH OUY€Hb KOPOTKHE, 3aJlHHE HE
JTOXOIAT JI0 TIEPEAHEr0 Kpas riia3za. Y WINNCKOW — JJIMHHBIC, 3aIHUE YCUKHA JOXOIAT
JI0 3aJHETr0 Kpas TIjla3a M 3axoaar 3a Hero. Bce auddepeHuupyromnme npu3Haku
CBSI3aHBI C TUIIOM IUTaHUSI MAPUHOK.

B banxam-Wnuiickom Oacceiine, rae o6a 3Tux MoOpdOTUIIa OOUTAIOT
COBMECTHO, OTMEYAETCs MIMPOKasi U3MEHYMBOCTh BCEX MOP(OJIOTHYECKUX MTPU3HAKOB
HE TO3BOJISIONIAsl JOCTOBEPHO OMPENETIUTh K KAKOMY MOP(OTUITY OTHOCUTCS Ta WU
uHas nomnyssiuss. OIWH U3 KpallHMX BapUaHTOB B PANYy M3MEHYMBOCTH 3aHUMAET
winiickasg MapuHka p. Minu, a npyroil kpaliHuii BapuaHT — Oajxallckas MapuHKa p.
Wmu. Jlpyrue wuccienoBaHHbIE TMONYJALMM MapUHOK 00pa3yloT psii  CcaMbIX
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pa3HOOOpPA3HBIX  TEPEXOJOB  MEXKIy  JTHMH  KpPaWHMMH  BapHaHTaMH
(A. A. bBanmberos, 1973).

3.1.5. Dkog0oruyeckasi CTPYKTypa HeNPaBUWILHOPSITHBIX MAPUHOK

banxamickas MapuHKa SIBISE€TCA MPEUMYIIECTBEHHO (puTOodarom, miamiickas -
3000eHTOarom. It MOp(HOTUIIEI 00Pa3yIOT B BOJOEMaX apeayia psii TOMWYECKUX U
HEPECTOBBIX (POPM, CBS3aHHBIX MEXKIY COOOW €IMHCTBOM CPOKOB U MECT HEpecTa.
[Ipy wu3MeHEeHUM YCIOBUH OOUTaHUS 3TU TPYNIUPOBKU PEArUPyIOT B CTOPOHY
MPUCTIOCOOJICHHS K U3BMEHUBIIIMMCS YCIIOBUSAM, B pE3YJIbTaTe YETO MOTYT MEPEXOAUTD
Ha MHUTaHHEe OOBEKTaMH, HE CBOWMCTBEHHBIMH Mg JaHHOro wMopdotumna. Tak,
Oanxanickas MapuHKa B 03. banxam m0pu akKJIuMaTU3allid B HEM IIBETHOU
MOHOJIaKHBl ~ TEpPeXOoAWia  Ha  MHUTAHWE  HCKIIOYHUTEIbHO  MOJUIFOCKAMH
(H. b. BopooseBa u ap., 1970). B mepBeie rToapl 3amutusi Kamgaraiickoro
BOJIOXpaHWIMINA Oanxalickas MapuHKa MOUTadach OECMO3BOHOYHBIMU W PHIOOM
(B. U. Epemenxo u ap., 1973). Unuiickas MmapuHka B p. Akcy (0acc. 03. banxanr) B
HACTOSIIIIEE BPEMsI IUTAETCS] BOJOPOCISIMU U AETPUTOM.

3.1.6. CucremaTu4yecKkasi CTPYKTypa rpynnbl HeNpaBUJILHOPSIAHBIX MAPUHOK

B cootBeTcTBUU C 1BYMS MOP(OIKOTHIIAMH «HEMTPaBUILHOPSTHBIX» MapHHOK
panee pasnensiin Ha nBa Bunpa (JI. C. bepr, 1949; ®. A. Typnakos, 1963) wiu nBa
noaBuaa (A. A. baumberos, 1973; B.II. Mutpodanos, 1973): Oanxamickas u
WINIICKass MapWHKH, OTIUYAIONIMXCS pAaoM Mopdomornyeckux mnpusHakoB. Kak
CJIeyeT U3 HaIIero aHaju3a 3THX NPU3HAKOB, BCE OHM CBSI3aHbl C pa3HULEH B THUIIE
MUTAHUS OTUX JBYX Tpynn MapuHoK. OTHAKO MPU U3MEHEHUU YCIOBUM, TUT TUTAHUS
MOKET U3MEHSATHCS.

WNnuiickyro MapuHKy, Ha Hall B3[JISIA, CIEAYEeT CYUTaTh SKOJOTMYECKOH
dbopmoii OanxalcKkoi MapuHKH, WK ke CIeAyeT NPU3HATh CYIIECTBOBAHUE JIBYX pac
— JJIMHHO- U KOPOTKOYCOM, a HE AIBYX BUJOB WJIH MMOJABU0B MAPUHOK.

3.2. T'eHeTHYecKasi IMBEePreHIUsi TPYNNMUPOBOK B poae Schizothorax

[IpoBeneHHBI HAMU aHAIN3 CTPYKTYpPHI pasnuuHbix ydacTtkoB JIHK moxkasan,
YTO B U3YYECHHBIX MOMYJALUSAX MAPUHKH JOCTOBEPHO HE OTJIMYAIOTCS APYr OT Apyra
HU MO CTPYKTYpE YacTO MOBTOPSAIONIMXCS IMOCIEI0BATEIbHOCTEH, HU MO CTPYKTYpe
YHUKaJIBbHBIX MMOCJIEI0BATEILHOCTEN reHoMa.

3.3. Illytu (popmupoBaHusi COBpeMeHHOM MOMYJISIHMOHHON CTPYKTYPbI poJa
Schizothorax

Ecnu cBectr BoennHO BCé cKa3aHHOE BhIie, TO poa Schizothorax npencrasiex
€MHBIM TEHOTUIIOM, B paMKaX KOTOPOTO PEaIM30BaHbI IBa MOP(OTOTUIECKUX THIIA:
«intermedius» u «argentatus». IlepBbIii oTiMYaeTcs OT BTOPOTO OTCYTCTBHUEM
crenuaiu3upoBaHHbIX GopM. Mopdosioruueck 3To BhIpaKaeTcs HAIMUYUEM BO BCEX
NOMYJISIUAX BCEX TPeX (POPM MO CTPOEHUIO HHXKHEH YETIOCTU U OTCYTCTBUEM KaKOM -
anbo Tpoduueckor crneuuanuzanud. CooTHOLIEHHWE Tpex (GOpM BapbUPYET B
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pa3IUYHBIX BOJOEMAaX, MPEANOJOKUTEIbHO 3aBUCUT OT 3HAYEHHS B IHTAHUH
MapUHOK NEPUPUTOHA U, BOSMOKHO, CBSI3aHO C BBICOTOM BOJOEMA.

Mapunku Tumna «argentatus» NpeACTaBICHbl MPAKTUYECKH TOJIBKO OJIHOM
TUTIMYHOW MOP(]OH MO CTPOCHHIO HMKHEH YETIOCTH U 00pa3yroT ABa MOP(POIKOTHIIA:
JUIMHHOYCHIM ~ 3000eHTOar ©  KOpoTKoychld  Qurodar. Oriauyarorcs OT
«MPAaBWIBHOPSAHBIX» MApPUHOK TakKe OOJBIIUM pa3sHOOOpa3MeM TONMUYECKUX U
HEPECTOBBIX (HOPM.

Ocoboe mosioKeHUEe 3aHMMaeT 3aKaclHiickas MapuHKa OJjarojapsi CBOEMY
apeanry u cnenuduyeckon okpacke. [lo mpu3Haky psIHOCTH 4delryll oHa OJKe K
MapuHKaM THUIa «argentatus», a MO HaJU4MIO Tpex (GopmM — K MapuHKaM THIMa
«intermediusy.

OTcyTCcTBHE BBIPRXKEHHOW CHELMAIU3AIUN TO3BOJSET MPEANOJI0XKUTh, YTO
UMEHHO THII «intermedius» sSBISETCS UCXOMHBIM 11 poja Schizothorax. KocBeHHbIM
MOATBEPKICHUEM TAKOW TOUKHU 3PEHUS SIBISIETCS OOJIBIIEE YHCIIO aKPOLEHTPUUECKUX
XpOMOCOM B KapuOTHIIE MapuUHOK B OacceiiHe AMyJapbd, 4YTO, MO MHEHHUIO
HekoTopbiX aBTOPOB (A. T. Tokrocynos, E. 0. Ma3zuk, 1991) saBngercs npuzHakom
MPUMUTUBHOCTH.

JlanpHelilie U3MEHEHUs1, Ha Halll B3IV, [IJIM B HapaBJIeHUU TPOohUUeCKOi
CHelLMaTU3aliid U COOTBETCTBYIOIUX €l Mopdosornueckux M3MeHeHui. Benymum
dbakTopoM GopMUPOBAHUS SBISIIOCH HAIMYUE CBOOOTHBIX SKOJOTUYECKUX HUIII.

3.4. CucremaTnyeckasi cTpykrypa poaa Schizothorax

Ha ocHOBe mpOBENEHHOr0 aHaJM3a Mbl HpEAaraéM  CIEAYIOIIYIO
CHCTEMaTHUYECKYI0 CTPYKTypy poaa Shizothorax B Bomoemax IleHTpanbHo#t Asum.
YuuThpiBas €JUHCTBO T'€HOTHUIIA MAapHHOK BO BCEX BOJOEMax PErMOHA, CIEAYET
oTHecTH uX K omHomy Buay Sch.intermedius Mc’Clelland 1889 — oObIKHOBEHHAs
MapuHka. B mpemenax 3Toro BuAa BO3MOXKHO BbIAEIEHHE 3 TOABHUAOB,
COOTBETCTBYIOIIUX JBYM OCHOBHBIM MOpP(}OTHUIIAM U MapUHKE W3 3aKaCHUNCKOIrO
pervoHa:

- Sch. intermedius intermedius Mc’Clelland 1861 — oObIkHOBeHHas
Mapunka. CootBercTBYeT MOpdoTuily «intermediusy. XapakrepusyeTcss HaTUYHEM B
NOMyJISIUAX Tpex Mop(d Mo cTpoeHuto HUxkHEH Tyonl. Hacensier Bogoembl OacceiiHa
Awmynapeu, 3epasiian, Ceipiapbu u peky Tanac.

- Sch. intermedius pelzami  Kessler 1870 — 3akacruiickas MapHHKA.
Xapaktepusyercs crenuduueckoir okpackod. TemHas oOkpacka CHOHHBI HHUXKE
OOKOBOI1 JINHUU PE3KO MEPEXOJUT B CBETIYIO OKpacKy Oproxa. Hacenser GacceitHbl
pex Myprab u TemxkeH, a Takxke peukd, crekaromnue ¢ Komernara.

- Sch. intermedius argentatus Kessler 1874 — OGanxaiickas MapHHKA.
XapakTepuszyercss OTCYTCTBHEM B MOMYJSALMSAX TOJICTOryOOH Mopdsl U ocobeil ¢
pPeXyYIIMM POrOBbIM YEXJMKOM Ha HIDKHEW ry0e. Hacensier o3epa B HHM30BBSX P.
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Tanac, Bomoemsr OacceitHoB p. YUy, 03. Hccbik-Kynp u banxam-Anakonbckoro
Oacceiina.
I'masa 4. Mop¢oskoJiornyeckasi XapaKTepuCcTHKA NpeAcTABUTeIeil poaa
Diptychus
4.1. Indpepenuuanus no Mop¢poorudiecKuM NPpU3HAKaAM B IpyIie
YemyHu4yaTbiX 0CMAHOB

B monynsumsx yemryduatoro ocMaHa W3 BoJoeMOB lleHTpanbHOW A3uu
BCTpPEYAETCs ]Ba OCHOBHBIX MOP(OJOTUYECKUX THUIIA — YEITYHUYaThlii OCMaH U OCMaH
CeBeproBa. Ocman CeBeplioBa OTIMYAETCS MEHBUIEH OYEHIYEHHOCTBIO Tela H
XapaKTepHOH OKpackol — Oemas mosocka 1mo Ookam Tena (/1. Mmanos, 1963;
®. A. TypnakoB, 1963). Onucanusie MOPGOTUIBI HE OTIMYAIOTCS MO KAPUOTHITY
(E. 0. Ma3uk, A.T. TokrtocyHoB, 1983) m 1iacTHuecKuM npu3HaKaM. «YHCThIC»
dopmbl ocmaHa CeBeplioBa OOWUTAIOT TOJBKO B BOJOEMAax BEPXHEro TEUEHHUS P.
Happin. «HucTteie» (opMbl THIIMYHOTO YeIIyldaToro ocmaHa — B Oacc. p. Wnwm, 3a
uckimoueHuem Oacc. p. Kapkapa, B pekax Cycamblp u Kokomepen. Bo Bcex
OCTAJIbHBIX BOJOEMaxX OHU BCTPEYAIOTCS COBMECTHO, WJIM K€ MX HACEJSIOT OCOOH,
cOoBMeNIaroue B cede npru3Haku 000ux MOp(OTUIIOB.

Hert paznnunii Mexry 3TuMH OpMaMu U IO COBOKYITHOCTH TTACTHYECKUX WUITU
MepucThYecKux mnpusHakoB. Hambonee cyiiecTBeHHbIE pa3auyuus OTMEUYEHbl HaMU
MEXy 03€pHOU U PEYHBIMHU ITOIYJIALMSAMMU.

4.2. JKoJ0THYeCKasi CTPYKTYpPa rpyNNupPoOBOK Yellyii4yaTbiX 0CMAHOB

B neOonpmux pedkax TEMI JWHEWHOTO pocTa ocoleil, ux abCOTIOTHBIC
pa3Mepsl, IIOJAOBUTOCTh, TPOJOJDKUTENBHOCTD KU3HU 3HAYUTEIBHO MEHBIIE, YEM Y
OCMAHOB B KpYIHBIX BOJIOTOKax, a TaKX€ B MEJIKUX PEYKaX OCMaHbl paHbIIE
CO3pEBAIOT.

Ha nam B3risiq npaBuiibHEE ONPEAEIUTh OCMaHa M3 BBICOKOTOPHBIX pEYEK B
uctokax Tapuma u Hapena, Boigensemsix [l UmanoBeim (1963) B kaudectBe
OTIEJILHOTO  BHUJA, KaKk  KapJIuKoByH0  ¢GopMmy  dYemyldyaroro  oOcMmaHa,
c(OpPMHPOBABIYIOCS B CIHEHH(PUUECKUX BBICOKOTOPHBIX ycloBUAX TsaHb-llansa u
BHEIIIHE OTJIMYAIOIIETOCsl CBOEOOPa3HON OKpACKON U MaJiol o4enryeHHOCThIo Tena. C
NOMYJISIUUAMH  OOBIYHOIO YEIIyHYaToro OCMaHa OH CBS3aH PSAOM MEepPEeXOHbIX
dbopMm, Kak 1O OHOJIOTMUYECKUM TMOKa3aTelsiM, TaK U MO MOP(HOIOTHIECKUM
MpU3HAKAM.

4.3. I'eneTuyeckasi JMBEePreHIysi rPyNnnupPoOBOK B rpyIine 4Yemyi4aTbIX 0CMaHOB

N3ydenHble MOMyISIUUM YEUIyH4aTOr0 OCMaHa MPEACTaBIEHbI €IUHBIM
reHotunoM (tabm. 4.1), ajekBaTHO pearupyrolluM Ha YCIIOBHS CPEIbl OOUTAHUS C
0o0pa3oBaHMEM COOTBETCTBYIOIIUX (HPEHOTHUIIOB: ocMaHa CeBepiioBa B BHICOKOTOPHBIX
MEJKUX BOJOEMaxX M TUIMYHOTO YEeNIyWyaToro ocMaHa B KpPYIHBIX peKax
CPEIIHETOpbA.

4.4. CucrteMaTu4yecKasi CTPYKTypa rpynnbl Yelmyi4aTblX 0CMaHOB
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B Bogoemax Tsup-lllans, mo HameMy MHEHUIO, OOMTAeT OJUH MOIUMOPQHBINA
BUI — yenryiuaTeiii ocman Diptychus maculatus Steindachner, 1866.
Tabnmuna 4.1 - T'eHeTwueckas AMBEPreHIMs TOMYJSAIMA YEUTyHYaThIX OCMAaHOB
(Cot<l)

dopma Bomxoem HP |ATS0 | U/
p. Kapkapa (6acc. M) 100,0 (0,0 -
Tsaup-mansckuii ocMan  |p. Yonakcy (6acc. Mccpik-Kys) 111,14 |- 0,16 |0,62
p. Cycampip (6acc. Hapwiaa) 108,25 |- 0,25 (6,32
Ocman CeseprioBa 03. [loromiee (BepxoBbs p. Hapera)  {112,90 |+ 0,09 |6,30

4.5. Indpepennuanys no MopphoJ0orndiecKkuM Npu3HaKaM B IpPyIie roJjbix
OCMAaHOB.
[To BHEIIHEMY CTPOCHHUIO HAMH BbIICJICHO 3 MOp(dOTHIA rojoro ocMana (Taodur.
4.2).
Tabmuma 4.2 - YactoTa BCTPEUAEMOCTH Pa3IMYHBIX MOP(] B MOMYJSAIHUSX TOJIOTO
ocmasa, %

Mopdsi
MopdoTun bacceiin JJTMHHBIA var. Yyeuyu B oxpacka
pacwen |primitivajocHoBanuu V
03. 3aiicaH okomo 100 [+ - TUITMYHAS
TunuaabI banxam- . okomno 100 [4-19 90-99 TUIAYHAS
AaKoNIbCKUM
03. Hccrik-Kynp 63,6 + + THIIAYHAS
o . 2/3 Tunn4yHas
Uyiickuii  [p. Uy 27,8-39,3 |0 96,4 1/3 Tanacekas
. [p. Tanac 58,3 0 + TajlaccKas
Tamacckui
p. Yupumk 0 0 0 Tajlacckas
[Ipumeuanus:
1. «+» — ocoOu Takoit MOP(BI MPUCYTCTBYIOT, HO HET JAHHBIX O TOYHOM MX KOJIMYECTBE B
HOHYJ'ISIHI/II/I;
2. «-» - JaHHBIE OTCYTCTBYIOT.

[Ipu 3TOM nIEeHapOTpaMMBbl, TOCTPOEHHBIE IO MOPHOMETPUUECKUM MPU3HAKAM,
HE COOTBETCTBYIOT TPEM BBIJEICHHBIM I'PyNIaM U MO HUM CJIOKHO OTMETUTh KaKue-
1100 3aKOHOMEPHOCTH B PACIIPENEICHUM MOIYJISALHI.

4.6. JKos0ru4ecKasi CTPyYKTypa rpynnupoBOK IoJibIX OCMAHOB.

['onblii OCMaH B FOpHBIX BOJOEMAax 3aHUMAET CPEIHETrOPhs, HE BCTPEYAETCS B
BBICOKOTOPbE M HUKOTJ]a HE CITyCKAEeTCsl HA paBHUHHBIE YYACTKHU.

Bce ommcanHble rpynmbl TOJOr0 OCMaHa MPEACTaBISIIOT COOOM JIaOMIIbHYIO
CUCTEMY «pEUHasl - 03€pHAasH) C LEJbIM BeepoM (HOpM: KapIMKOBBIE CaMIlbl, OCCHHE- U
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JIETHE-HEPECTYIOLUE, «TYBOJHBIE» (Pa3MHOXKAIOIIMECS B 03€pe) U MPOXOJHBIE
(HepecTsamecs B PpeKax), NPEUMYIIECTBEHHO OeHTodarn u (aKyJIbTaTUBHO
pbI0OsiTHBIE (POPMBI, HE OOHApY)KEHa y TOJIOTO OCMaHa TOJBKO PACTUTEIbHOSAHAS
dbopma.

OsepHble (POPMBI TOJIOTO OCMaHa OTIMYAIOTCSA OT PEYHBIX OBICTPHIM TEMIIOM
pocTa M, CJIeJI0BaTENbHO, 00Jiee KPYIMHBIMU pa3MepaMu U OOJIbIION aOCOMIOTHOM
1010BUTOCThIO. [Ipu oOpa3oBaHMM Ha pekax BOJOXPAHWIHUI Y PEYHOTO OCMaHa
YBEJIMYMBACTCS TEMII pPOCTa, aOCOJIOTHBIE pa3Mepbl, IUIOJOBUTOCTb, CpPOKHU
co3peBanus. [lo cBOMM OHOJOTMYECKMM MOKAa3aTelsiM OCMaH W3 BOJOXPaHWIIMIILL
MPUOIMKACTCS K 03€pHBIM (hopMaMm.

B peunbix momynsuusx OOJIBIIMHCTBO OCOOEH HEPECTUTHCS B Mae-Hioiie, a
4acTh OCEHBIO (B p. Ymiuk - B ceHTs10pe) win B KoHile jeta (B Tamace B aBrycre). B
Ucceik-Kyne mnpouszonma nuddepeHnmanss 03epHOr0 OCMaHa Ha JBE TIPYIIIbL:
«3UMHHUI» OCMaH - 0COOM KOTOPOTO HEPECTATCSA C alpess MO HIOJb U «IETHHI»
OCMaH — MEYET MKpPY C IO MO CEHTSOph. Y «3UMHEro» OcMaHa LMK pa3BUTHUS
SAUYHUKA CXOJEH C TaKOBBIM Yy BECEHHE-HEPECTYIOIIHUX PbIO, Y WIETHEro» — IUKJI
OJIMKE K OCEHHE - HEPECTYIOLIUM.

4.7. 'eneTH4ecKasi AUBEePreHUsi B IPyIIe rojblXx 0CMaHOB.

Bce wuccinenoBanHble HaMM  NIOMYJSALMM 110 CTEIIEHUM T'€HETUYECKOHN
JIMBEPreHIIMd MOXKHO pa3nenuth Ha 3 rpynmsl (puc. 4.1). MOXXHO TPEAIoIoKHTb,
4YTO YPOBEHb OTJIMYHMA B CTPYKTypE€ TE€HOMa CBS3aH C IPOJOJDKUTEIBHOCTHIO
M30JISIMKM  0acCCEeHOB OT OCHOBHOM Tpynmbl. EAMHCTBO TE€HOTHUIOB MOMYJISIINA
banxamra, Wccbik-Kyns u Yy oObscHAETCS CYHIECTBOBAHHEM B  IPOIILJIOM
MOCTOSIHHOM CBsi3M Mexay pekor Kapkapa (6acc. Mnm) m 03. Ucchik-Kynp depes
nepeBast Can-Tam (JI. I'. bongapes, 1977) u p. Uy ¢ o3. Uccrik-Kynpb B paitone 1.
Pri6aube (O3epa Tsaub-1llans u ux ucropus, 1980).

B pamkax nepBoi rpynmsl NOMyJISUUN HY’KHO OTMETHUTH, YTO HE OTINYAIOTCS
[0 CTPYKTYpE F€HOMAa O3E€pHBIN MCCBHIK-KYJIbCKUWA U peuHble (OpMbl OCMAHOB, TOT' /1A
KaK pe4yHble (POPMBI OCMAHOB, UMEIOIIMX CXOJHbIE OMOJIOrMYECKUE MOKa3aTeNH, HO
HaceJsIolue U30JMpoBaHHble Oacceitnbl Tanaca n Yupuuka MMEIOT 3HaYUTEIbHBIC
OTIMYMS B CTPYKType reHoma. Her oTnmumii m mexnay OObBIYHOW M KapJIMKOBOU
dbopmamu.

Takum oOpa3om, MpOBEAEHHBIA aHAIN3 MO3BOJSIET HaM CHAENaTh CIEAyIolee
3aKJIIOYCHHUE:

- NOMYJISIUUKA TOJIOTO OCMaH, 3a UCKIIOUEHHEM p. UMpUYMK, BKIIOYAIOT
0co0ei, OTHOCAIIMXCA K pa3HbIM BapHaHTaM MOP(OJOTHUYECKOTO CTPOCHHS,
OTJIMYAIOLIMECS 10 OYEIIyeHHOCTH Teda U okpacke. ['onblii ocMaH oOpasyer psn
dbopM: peuHbie, KapIUKOBbIE U 03€pPHBIC, OTIUYAIOLIUECS TEMIIOM POCTa, pa3MepaMu
Y TJI0IOBUTOCTBIO.
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- NepeYUCIIeHHbIE MOP(POIIOTUYECKUE BaAPHUAHTHI U HKOJIOTHYECKUE (OPMBI
HE OTJIMYAIOTCs APYr OT JApyra IO CTPYKType reHoma. Beayiiyro posib B SBOIIOLMHU
BHYTpPHU TPYMIBI TOJBIX OCMaHOB Urpana reorpaduueckas uzoisius. Yem Oosbiie
IPOJIOJKATEIBHOCTh M30JIALMKA BOJIOEMA, TEM 3HAYUTENIBHEE PA3INuUs B CTPYKTYpE
reHOMa.

a)
0,5.

0,0

-0,5 -
Hccrik-Kynb q

-1,0.

-1,54
VYram

0)

0,5] Con-Komb
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0,0 CCBIK- Ky

40 60 80 100 120

160

140

-0,5
-1,0 ]
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Puc. 4.1. T'enetndeckasi IMUBEPreHIMs TMOMYJSIIIUNA TOJIOTO OCMaHAa W3 BOJOEMOB
[enTpanpHoii A3un: a) no ¢pakuuu 4acteix moBTOpoB (C,t < 1); 0) mo dpakuu
yHUKanbHBIX nocienoBarensbHocTeil (Cot > 300). Och abcmuce - 3HaYeHUS] Pa3HUIIBI
TeMriepaTypsl miaBienust rerepoayruikcoB JITHK (AT50), ocb opauHaT - 3HAYCHUS
uHjekca auseprenuuu (M)

4.8. CucreMaTuyeckasi CTPYKTypa rpynnbl roJibix 0CMaHOB.

AHanu3 TMOJYYEHHBIX JaHHBIX [O3BOJSIET HaM MPEIJIOKHUTh CIETYIONIYIO
TaKCOHOMHMYECKYIO CTPYKTYpPY TPYIIIBI TOJBIX OCMaHOB: ofauH Bua Gymnodiptychus
dybowskii ¢ 3 moxBugamu:

- G. dybowskii dybowskii (Kessler) — 6acc. 03. 3atican, Anakob, banxar,
Uccpik-Kyne u p. Uy. bonee 90% ocobeit B momyssiiiusix HWMEIOT YEHIyWKU B
OCHOBAaHMH OPIOLIHBIX MJIaBHUKOB. MeHee 1% uMeroT ToscThie TyOb;
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- G. dybowskii micromaculatus (Turdakov) — 6Gacc. p. Tamac. Oxkoio
100% oco0eli B MOMyJSIIUSAX MUMEIOT TOJICThIE TyObl. EcTh ocoOu ¢ yenrylikamu B
OCHOBAaHHH OPIONTHBIX TIABHUKOB;

- G. dybowskii kessleri (Russky) — 6acc. p. Yupuuk. Her ocobeit ¢
TOJCThIMU TyOaMu. HeT uelryek B OCHOBaHUU OPIOIIHBIX MJIABHUKOB.

I'naBa 5. Mopdosornyeckas xapakrepucTuka poaa Schizopygopsis

I'mopunmuzanus JJHK He BbIsIBUIA OTIIMUMMA XUITHON M WUJIOSAHON (opM M3 03.
Ammbkyne oT gutodara nmo crpykrype yacto noropsrommxcs ¢pparmentor JJHK
(tabn. 5.1), x0T uUX OTIMYUS B MOPQOJOTMM U aHATOMHUU BECbMa 3HAYUTEIILHBI
(A. B. [Tonos, 1968; K. A. CaBBautosa u ap., 1987).

Tabnuma 5.1 - I'enernueckas auBeprenius tpoduyeckux ¢opm S. stoliczkai os.
SAmmnekynb (dpakmus JTHK Cot < 1)

dopma HP ATS0 na
dutodarn 100,0 0,00 -
Hoensr 96,62 0,08 3,63
XHUIUIHUKA 98,3 0,06 3,02

Takum oOpasom, 3a 800 mer cymiecTBoBaHUS 03. SIMIBKYIh B HEM
obpasoBanoch 3 skosoruueckue ¢opmel S. stoliczkai, oTnuuaronecs Mo CrIeKkTpy
NUTaHKUS, KOMIUIEKCY MOP(OJIOTHYECKUX ¥ aHATOMHUYECKHX NpPU3HAKOB. Bce
BBIIICTICPEYHUCIICHHBIC TPYIIIIBI SBJISIOTCS HOCUTEISIMHU €IMHOTO TeHoTuna. [ myookoii
TeHETUYECCKOM TUBEPTEHIMU TMPEMSITCTBYET OTCYTCTBHE H3OJSAIMOHHBIX OapbhepoB.
HecMoTpsi Ha BO3MOXKHOE pa3jMuMe B CPOKaX M MeCTax HepecTa, MEXIy HUMHU
MOCTOSIHHO ~MPOMCXOJUT WHTCHCHBHBIH OOMEH TeHaMH, YeMy CIOCOOCTBYET
KOPOTKHI, B ycnoBusx Ilamupa, BereTanMOHHBIA CE30H W Majas IUIOMAlb
HEPECTUIIHUIIL

I'naBa 6. MopgdoreHeruueckasi IMBepPreHIUs POAOB M BUI0B MOCEMEMCTBA
pacienodproxXux KaprnoBbIxX

Ponsl B mojaceMeiicTBE pacuIeIOOPIOXHMX KapIOBBIX Pa3ACNAIOTCS  TI0
nmpu3Hakam o01me (HopMbI Tena, HATWMYUIO WKW OTCYTCTBUIO CHUJIBHOTO CITMHHOTO
IIUIa, PA3BUTHI0O W PACHOJIOKEHUIO YEIIyd Ha Teje, KOJUYECTBY YCHUKOB H
KOJIMYECTBY PSJOB IJIOTOYHBIX 3yOOB.

[TpoBeneHHBIN aHATN3 MOPQOJIOTHH, OHOJIOTUU U CTPYKTYphI TeHoMa (puc. 6.1)
pacuienoOproXuX KaproBbIX MO3BOJIIET HaM CIeNaTh CJIEYIOIINE BbIBOIbI:

- pacuienoOproxue KaphoBble IMPOU3ONLIM OT TETPAMIOUAHOW BETBU
Barbinae;

- HanOoJjiee MPUMUTUBHOM (OpMOI B TMOACEMEICTBE SBIAETCS PO
Schizothorax;
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- COBpeMEHHasi TpyIma BUAOB poaoB Schizopygopsis u Diptychus
MPOUCXOJIAT OT OOIIIETO MPEAKa, CXOJHOTO C COBPEMEHHBIM JHKEOCMaHOM-HaropIiem;

- npenkoBas hopma pogoB Schizopygopsis n Diptychus xapakrepu3syercs
CJICIYIONTUMHU TIPU3HAKAMH - BYXPSITHBIE 3yObI, c1a00 OYEITyeHHOE TeNlo, CIa0bIi
U B CIIMHHOM IUIABHHUKE W cJIa0Oble 3yOIbl HA HEM, HAJIMYUE 0COOEH C TOJCTHIMU
ry0aMu U pexyIIMM pOrOBbIM YEXJIMKOM, Toyuar;

- B BojgoeMmax [lamumpa B yCIOBHSIX KOHKYpPEHIMH C YCay€BbIMU
KapIoBbIMU C(HOPMUPOBAIOCH CIEAYIONIEE pachpe/eleHue BUJIOB — paBHUHA U
MPEATrOphs — ycauu, IPEAropbsl U CPEAHETOPbS — MAPUHKA, BBICOKOTOPbSI — HATOPEL;

- B BojjoeMax Tsub-1llans oT npeakoBoit opMbI OTACTUIICS YeITyHdaThIi
OCMaH, 3aT€éM — TOJIbIi OCMaH; HAropel B YCIOBHUSAX BBICOKOIOPHBIX BOJOEMOB
COXpaHWJI TNpeaKoBbie npu3Haku. Jlanueie o rudbpummuzanuu JJHK moareepknaror
BBIJICJICHHE TOJIOTO OCMaHa B OTAeNbHBIH po Gymnodiptychus;

- BEIYIIUM JBOJIIOIIMOHHBIM MPOILIECCOM B (DOPMUPOBAHUM YEIIYHYATOTO
U TOJOTO OCMaHOB OBUIO CHUMIIATPUYECKOE BHUI000pa30BaHUE — JIUBEPTECHIIUS
oeHTodaros u nepupuToHOParos, TpoPuUecKas CrieluagIu3alms KOTOPHIX MPUBETa K
dbopMUPOBAaHUIO B KaXIOM ciyyae creruduueckoro Mopdoaoruueckoro oonvka. B
JaTbHEUIIeH SBOJIOIMHU TOJBIX OCMAHOB BEIYIIYIO POJib UTrpayia reorpaduueckas
W30JIALUS.

a) 1200 1000 800 600 400 200

- Haropen
| Ocman
TOJIBIIA

| OcMal
eI,

MapuHka

© 700 600 . 500 400 300 200 100

| Ocman
Yelll.

| OcMaH
TOJIBIA

- Haropeir

L Mapunka

Puc. 6.1. Jlenaporpamma cXOACTBa T€HOMOB pOJOB W BHJIOB IOACEMENUCTBA
Schizothoracinae: a) mo ¢pakuuu yacteix 1oBTOpoB (Cot < 1); 0) mo ¢pakiuu
yHHKaIbHBIX mocienoBarenbHocteld (Cot > 300). Och opauHAT — 3HAYEHUS MHIEKCA
nuseprenimu (MJ1)
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BbIBO/IbI

1. Pox Schizothorax B Bomoemax IleHTpanpHOW A3HHM TpEICTaBICH
CIMHBIM  TouMOp(hHBEIM  BuaoM S. intermedius ¢ TpeMs MOABUAAMH,
COOTBETCTBYIOIIUMH  TpeM  reorpadUyecKuM  TPYIIUAPOBKAM  TOMYJISIINN:
S. intermedius intermedius — oObIkHOBeHHass MapuHKa, S. intermedius argentatus —
Oanxamickas mapunka, S. intermedius pelzami — 3akacnuiickas mapunka. B rpymme
Schizopygopsis-Diptychus nHanmenee crenuanuM3UpoOBaHHOW (GOpMOH  SIBIISIETCS
JpKeocMaH-Haroperl. OH o0yiagaeT Mmie3noMOpPHBIMU MPU3HAKAMHE, COMMKAFOIIMMHU
ero Kak ¢ MapuHKaMH, Tak B ¢ ocMaHaMu. Jlxeocman B o3epax [lamupa obpasyert 3
Tpodudeckux (OpPMBI, pazTUYAOIIUAECcs MO0 MOP(OIOTHISCKHM, aHATOMHUYECKHM |
OMOJIOTUYECKUM TIOKA3aTEISIM, HO SIBJISIFONTUXCS HOCUTENISIMU €MHOTO T€HOTHUIIA; 3TU
(dhopMBI HE UMEIOT TAKCOHOMUYECKOTO CTaTyca.

2. Pon Ocmansl B Bonoemax Tsiab-11laHs npencTaBiieH AByMs T€HOTUITAMMU:
yemryiiyateiii ocMan — Diptychus maculatus Steindachner w romelii ocmaH -
Gymnodiptychus dybowskii (Kessler). Yemyiigatelii ocMaH TpEICTaBICH €IUHBIM
reHoturioM BO Bcex Bomoemax Cpennmern Asum m Kazaxcrama. ['onslii ocman
MPEACTABIICH TpPeMs BapWaHTaMHW TEHOTHIIA, CTEMEHb JTUBEPICHIIMH KOTOPBIX
COOTBETCTBYET BpeMeHHM reorpadudueckor wusomsamun: Gymnodiptychus dybowskii
dybowskii — rossiii ocman, Gymnodiptychus dybowskii micromaculatus — ranacckwuii
rosblit ocman, Gymnodiptychus dybowskii kessleri — unpuankckwii rosbiii ocMaH.

3. UemryiiyaTplii OCMaH MPEACTABISET COOOW TUIMMYHOTO TOPIHUOHHO
HepecTylomero nepuduToHodara, HaceIAIOMETr0 BEICOKOTOPHBIC YYAaCTKU 0aCCEHHOB
pexk Tsanap-llans, a ero mopdoskonoruvyeckue (GOpMbl, pPEIKOYEITYHHBIH OCMaH
CeBeplioBa M TSIHB-IIAHCKUH OCMaH, €CTh (DEHOTUIIMYECKUE peaTu3aluu
COOTBETCTBCHHO B YCJIOBHSX BBHICOKOTOPHBIX MEJTKHX BOJOTOKOB M KPYITHBIX TOPHBIX
pek. ['oblil ocMaH — TUNTMYHBINA OeHTO(dar, €TMHOBPEMEHHO HEPECTSIIUNCS U BCEraa
OOWTAOIINNA HIKE TI0 TCUYSHHUIO 110 CPABHEHUIO C YEITYyHYIaThIM OCMaHOM.

4, [ToncemeiicTBO pacienoOprOXUX KapHoBBIX MPEICTABISET CcOOOM
XOpOIIMA TPUMEpP CHUMITATPUIECKOTO (HOpMOOOpa30BaHUs, KOTOPOE IMPU HATUIHH
OJIarONPUSITHBIX YCIIOBUM 3aBepliaeTcs OO0pa30BaHUEM XOPOIIO 000COOIEHHBIX
BUJIOB, 3aHUMAONIUX pa3nuuHbie Tpoduueckue HumM (D. maculatus u G.dybowskit).

MNPAKTUYECKUE PEKOMEHJALIUN

Mepsl 1O coXpaHEHHIO OMOpPa3HOOOpa3vs PaCHICTIOOPIOXUX KapIOBBIX
JOJDKHBI BKJTIOUATh: OTKA3 OT aKKIMMATHU3AIlMOHHBIX paOOT B BOJOEMAax OOWTAHUS
pacienoOproxux; BbIOOP BOJOEMOB-PE3epBATOB 0€3 MHBA3UBHBIX BUIOB; CO3/IaHUE
MCKYCCTBEHHBIX MOMYJIALNI B KOHTPOJIUPYEMBIX YCIOBUSIX.

PesynbraTel paboThl ObUIM HMCHOJIB30BaHbl TpH  pa3zpaborke «CxeMsl
pasmenenuss OOIIT Pecnyonuku Kazaxcran no 2030 r.» u «CxeMbl pa3BUTHS U
pa3MelnieHust 0000 OXpaHsIeMbIX TEPPUTOPUN AMaTHHCKON 00acTu 10 2030 r.».
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Jist mommep)kaHWsT W COXPAaHCHMsI YHCICHHOCTH OaiXamiCKOW MapWHKHU
banxam-Unuiickoro 6acceitHa ObIJI0 MOATOTOBIEHO 0OOOCHOBAHUE O CO3TaHUH 0CO00
OXpaHsAEeMOU NPUPOAHOMN TeppuTOpuH Ha p. Tokpay.

[IpoBenennble pabOThl MOKA3AIA UICHTUYHOCTh T'€HOTUIIOB HCCHIK-KYJIbCKOMN
MapuHKHU U ToJioro ocMmaHa u3 o3ep Mccbik-Kynb, COHKENb U PeK UCCHIK-KYJIbCKON
KOTJIOBUHBL. OJTO TMO3BOJISIET HCIOJB30BaTh MPOU3ZBOAMTENECH U3 YKa3aHHBIX
BOJIO€MOB JIJIs1 BOCCTAHOBJICHUS YMCIEHHOCTH a0OpUTreHHBIX BUI0B 03. Mcchik-Kyb.
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TumupxanoBp Cepuxk PakuunpkanoBuutuH “bopOopayk Asusi cyyJapbIHbIH
THWINK  Kypcaktyy kapmrapeinsiH  (Schizothoracinae,  Cypriniformes,
Osteichthyes): mopdosaorusicbl, OHOJIOTHSICHI KAHA CHCTEMATHKACHI” aTTyy
temagarbl 03.02.04 — 300Ji0rusi aaUCTUTA O0OOHYA OMOJIOTHS WIMMIEPUHUH
KAHIWAATBI OKYMYIITYYJYK [apaskachblH W3JAE€HUIN aJIyy Y4YYH Ka3bLITaH
JUCCEPTALMSACHIHBIH

KOPYTYHAYCY

Tyiynayy ce3mep: TWIMK Kypcakryyinap, Mopdosorus, Ouosorus,
CUCTEMaTHKa, TYpKyMuesep, ypyyiap, Typiep, nonyisuus, 0enrodar, bopdopayk
Asus, mopdotut, s3xomopda, TUBEPreHIIHS.

N3unneenyn o0bexkTHcH: bopOopiayk ABHSHBIH CyyJlapblHBIH — THIIHK
KYpPCAaKTyy KapnTaphl.

M3uaneenyn mnpeaMeTu: MOPGOIOTUSIIBIK, HSKOJOTHUSUIBIK, T'E€HETUKAIBIK
KYpPCaK KaJKaHIyyJIbIH ©3repryuTyTY.

NmTtuH MakcaTbl: TWIMK KypCaKTyy KapnTapJblH TYyp HWYUHICTH KaHa
NONyJISIUsNIap WYUHAETH (opMangapblH - MOPQPOTUOTEp KaHAa SKOMOP(PTOpIAYH
MUCAJIBIH/IA TEHETUKANIBIK JUBEPTCHIIUACHIHBIH JEHIIAJIMH OKYN YUPOHYY.

M3uipee bIkMasapbl: banblkTapipl KapMOO aTaliblH TOPJIOp KaHa Manaa
TEHIUKYETYy cak MeHeH xypry3yiny. W.O.Ilpaaunaun (1966) xomrymyanapsl
MEHEH Kapll OalbIKTapbl YUYYH CYHYIITaraH cxema OOroHYa MOPGOJIOTHUIIBIK >KaHa
OMOJIOTHANIBIK ~ TAJNJ00JOpP HIIKE ambIpbuiabl. JKambel omypTKamapsl OOrOHUYA
aHBIKTANABI. TOTanmbIk THOPUIACPIMH BIKMACHIHBIH ©3re4e jkKaHa KeOyHYe
Kaiftananrad ¢paxiuscel 6oronua JIHKHBIH TY3yMYH Tangoo.

N3u1660HYH HATBIMKACHI KaHA KAHBLIBITBL: TsHb-1llans, [lamup xana
[Tamup-Amnaii  cyyinapblHAa TWIAK KypCakTyyJiap KapnTrapAblH TYPJIOPYHYH
OKYJIIOPYHYH MOP(OJIOTHSIIBIK OENTUIepUHE XKaHa OUONOTUSIIBIK KOPCOTKYUTOPYHO
Tangoo OupuHuu xoiy okypry3yiaay. JAHKueH ap kanpmaii Qpaxuusuiapbiaa
ruOpuau3annsi OUPUHYM KOy Kacabl.

Tunuk KypcakTyyjap KapnTap/AblH a3bIpKbl JKallloo MapTTapbiHa, bopOoopayk
A3us CyyJapblHbIH MXTUO(AYHACBIHBIH a3bIPKbl KYpPaMbIHBIH, THIPOJIOTHUSIIBIK
TApAJIBIIIBIHBIH, CUCTEMAJIbIK TY3YJYLIIYHYH TapbIXblHA, OIIOHAOW 3JI€ ap KaHJai
NOMYJISIUsIIApAarkl, MOp(OTUTITEPANH, YKOMOP(TOPAYH, TYpUOIOPAYH, TYpIOpaAyH
KaHa ypyyJiapAblH TYPKYMUYOHYH T€HETHKAJbIK JUBEPTECHUMSICHIHBIH Jlapa)KacblHA,
MOPGOJOTHUSIIBIK ~ OCITHIIEpUHE,  OHOJNIOTHUSJIBIK ~ KOPCOTKYYTOPYHO  Talio0
KYpry3yJareH. TWIMK KypcakTyy KapnTapJblH OKYJIJAOPYHYH HUYKU TYPIAOPYHYH
Ty3ymy cypetrenreH, Tsub-lllanp >xana Ilamup cyynapeiHmarst Oyn TONTYH
ABOJTIOIUSICHIHBIH HETU3TH OAarbITTaphl aHBIKTAJITaH.

[pakTukaablk MaaHWIyyayry: WINTHH O KbIABIHTBIKTApbl OaibIKTapIbIH
a0OpUTeHIUK TYPJAOPYHYH CaHbIH Kaiipa KoOOUTYYTre KOJOHYJIYITy MYMKYH.
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Koagonyy wueipecy: MWmruH KbIMbIHTHIKTApBL “2030-kKbUIra 4YeuuH
Pecny6nuka Kazaxcranasin AKAAra xkairamTsipyy cxemachin” sxana “2030-xpiira
4yeiinH AnMaThl 00JyCYHYH ©3re4e KOPTOOro ajlbIHTaH ailMakTapblH OHYKTYPYY KaHa
YKAUTaIITBIPYy CXEMAChIH~ UIITEI YbIT'YyJla KOJJAOHYJIAT.

DUIOTCHETUKAIIBIK KaHA CUCTEMATHKAJIBIK MACEJeNIepan YedYY1e, OLIOHI0N
aJie  JKaHblOapmap JOYMHOCYH KOpProo kaHa capamkalayy MHaiijanaHyynaa
PErMOHANIBIK  IIporpammaznapibl Ty3yY YYYH H3WIIOOHYH JKBIMBIHTBIKTAPHI
KOJIZIOHYJIYIIYy MYMKYH.
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PE3IOME
auccepranmu  TummpxanoBa  Cepuka  PakunnpkaHoBu4a  Ha  TeMmy:
«Pacmenooproxue kapmnobie (Schizothoracinae, Cypriniformes, Osteichthyes)
BoaoemoB llenrpainbHoii A3um: mopdgoJiorus, OMOJMOrHA M CHCTEMATHKA»,
NpPeICTABJICHHON HAa COMCKAHHME Y4YEeHOH CTelneHH KaHAUAATa OMOJOrHYecKHX
Hayk no cnenuaabHocTu 03.02.04 — 300J10rUs1

KuroueBble ciioBa: pacuienodproxue, Mop@osorusi, OMoJI0rus, CUCTEMATHKA,
BUJ, ToABU, nonyssuust, LlenTpaneHas A3us, MmopgdoTul, skoMopda, TMBEPreHLus.

O0BbeKTHI HCcJIeNOBAHMA: pacilenoOproxue BogoeMoB LlenTpanbHol A3uu.

IIpenmer muccaenoBanusi: MOpQoIOruuecKasi, IKOJIOrHUECcKasl, FeHeTuYecKas
U3MEHUYHMBOCTh PacUIENOOPIOXUX.

Heas  padoTbl: HU3yYEHHE  CTENEHHM  TIECHETUYECKOM  JIUBEPIEHIIMU
BHYTPHUBUIOBBIX M BHYTPUIIONYJSILIMOHHBIX (popM — mMopdoTunoB u 3xomMopd Ha
pUMeEpE MOACEMENCTBA PACIIENIOOPIOXUX KapIIOBbIX.

Metoabl HCCIeIOBAHMSA. OTJIOB  pbIOBI  OCYIIECTBISICA  CTaBHBIMHU
XKaOCPHBIMU CETAMH M MEJKOSYEUCThIM CakoM. bronornyeckuii aHaiu3 IpOBOIUIH
no cxeme U. @. Ilpapnuna (1966) nist kapnoBbIX pbIO ¢ JOoMoJHEHUsMH. Bo3pact
onpenemsuid o no3soHkam. Crpykrypy JAHK ananmusupoBamy mo yHHKaldbHBIM M
4aCcTO MOBTOPSAIOMIKMCS (PpaKIUsiIM METOJOM TOTAJIbHOM TMOpUIN3aliuy.

IloydyeHHble pe3yabTaTbl M MX HOBM3HA: BIIEPBHIC INPOM3BEJICH aHAIMU3
MOpP(}OJIOrMUecKUX TNPU3HAKOB M OHOJIOTMYECKUX TIOKa3aTeliel MpelrcTaBuTeNnen
MOJICEMEICTBA PACIICTIOOPIOXUX KaproBbIX W3 BomoeMoB Tsub-lllans, [lamupa u
[Tamupo-Anas. BrepBbie mnpoBefeHa ruOpummzanus paznuunbix ¢pakmmii JTHK
pacuienooproxux. I[lpoBeneH  aHanuM3  COBPEMEHHBIX  YCJIOBUM  OOUTaHUS
pacuieno0proxux, UCTOpUsi GOPMUPOBAHUSI COBPEMEHHOM THAPOIOTUYECKON CETU U
COBPEMEHHOr0 cocTaBa wuxthuodayHsl BojoeMoB [leHTpanbHON A3uH, a Takxke
CTENEHb TEHETUYECKON JUBEPreHLMH PpPAa3IMYHbIX MNOMYJSUUNA, MOP(POTHUIIOB,
’KOMOp(d, TOABHAOB, BUAOB U pOAOB mojceMercTBa. OnucaHa BHYTPUBHUIOBAs
CTPYKTypa MpEACTABUTENECH pAaCIIECIOOPIOXUX KaproBbIX, ONpeJeiIeHa OCHOBHbBIE
HaIpaBJICHUs HBOJIIOLMHU 3TOU rpymrbl B BogoeMax TsHp-111ans u [lamupa.

CreneHb Mcnosb30BaHusi: Pe3ynbraTel pabOThl MOTYT OBITH MCHOJIB30BaHbBI
IPU BOCCTAHOBJICHUH YUCJICEHHOCTH a0OPUTEHHBIX BUJIOB PHIO.

Ob6aactb npumeHenusi: Pe3ynpTaThl paboThl OBUIM HWCIIOJIB30BAHBI TPHU
paszpabotke «Cxembl pasmemenus OOIIT Pecnybnmuku Kazaxcran mo 2030 r.» u
«CxeMbl pa3BUTHS M pa3MeIEeHUs 0CO00 OXpaHAEMbIX TEPPUTOPUN AJIMATHUHCKOU
obnactu a0 2030 r.». Pe3ynbpTaTsl uccieqoBaHUsT MOTYT OBbITh HCIIOJI30BAHBI NpPHU
peteHnn GUIOTEHETUYECKUX M CUCTEMATHYECKUX 3ajad, a TaKKe JJIs COCTaBJICHUS
PErMOHANIbHBIX MPOrpaMM OXpPaHbl U PALMOHAIBHOTO MCIOJb30BaHUSI KUBOTHOTO
MUpa.
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SUMMARY
for thesis by Serik Rakishzhanovich Timirkhanov on theme: "Schizothoracid
carps (Schizothoracinae, Cypriniformes, Osteichthyes) of waters in Central
Asia: morphology, biology, and systematics' for the degree of the candidate of
biological sciences on specialty 03.02.04 — zoology

Keywords: schizothoracid, morphology, biology, systematics, species,
subspecies, population, Central Asia, morphotype, ecomorph, divergence.

Research object: Schizothoracid carps of waters in Central Asia.

Research subject: morphologyical, ecological, genetic variation of
schizothoracids.

Research goal: to study degree of genetic divergence in intraspecific and intra-
population forms, i.e. morphotypes and ectomorphs, through the example of
schizothoracid carps subfamily.

Research methods: fish were caught by gillnets and close-meshed lift net.
Biological analyze were conducted according to Pravdin I.F. (1966) scheme p for
carps with modifications. Age was calculated using vertebra. DNA structure was
analyzed using total hybridization method on unique and frequent sequences.

Results obtained and their novelty: for the first time morphological features
and biological parameters of schizothoracid carps subfamily from waters of the Tien
Shan, the Pamir, and the Pamir Alay have been analyzed. For the first time various
DNA sequences have been hybridized. The current living environments of
schizothoracid carps; history of forming modern hydrological network and present-
day composition of fish fauna in waters of the Central Asia and Kazakhstan; and
genetic divergence between various populations, morphotypes, ecomorphs,
subspecies, species, and genera within the subfamily have been analyzed.
Intraspecific structures of schizothoracid carp species have been described and main
directions in evolution of the fish group in waters of the Tien Shan and the Pamir
have been identified.

Applicability level: The research results can be used in restoring abundance of
indigenous fish species.

Field of application: The research results have been used to develop "Layout
of arrangement for SPNR in the Republic of Kazakhstan until 2030™" and "Layout of
development and arrangement for areas of special protection in the Almaty region
until 2030".

The research results can be used in solving phylogenetic and classification
tasks, and in preparing regional programs of protection and sustainable use of fauna.
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