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ITpuBeneHbl JaHHBIE, MOATBEPKIAIOLIME PACIIMPEHME 30HbI TMOpUAN3ALIMM TONLLOB poaa Salvelinus —
KyHIKU S. leucomaenis n ceBepHOII MaJIbMBI S. malma Ha KamuaTtke. Eciin panee ruOpuabl KyHIXKa X ce-
BepHasl MaJibMa BCTPeYaIrCh TOJBKO B p. YTXOJIOK Ha CeBepoO-3anaie NoayocTpoBa, To HauuHas ¢ 2009 1.
MaccoBasg TMOpUAU3ALIMS MEXIY STUMU BUIAMU IIPOUCXOMUT €IIE B IBYX COCEAHUX C YTXOJIOKOM peKax —
KBauune u CHaTosiBeeMe. MUKpoOcCaTe/UIMTHBIM aHaau3 MoKas3aJjl, YTO TMOpUIHbIE 0COOU XapaKTepU3YyIOT-
Cs TIPOMEXKYTOYHBIMU 3HAYEHUSIMU AJJIEJIbBHOTO Pa3HOOOPa3us 110 CPaBHEHUIO C MPEICTAaBUTEISIMU POIU-
TEJbCKUX BUIOB, a 3HAYCHUsSI CpeOHEl OXMIaeMOil reTepO3UTOTHOCTU TMOPUIOB BBIIIE, YeM MaJlbMbl U
KyHIKU. Pe3yabTaThl aHaaIM3a MaTepUHCKOTO HAC/IeIOBaHUS y TMOpUIHBIX ocobeit u3 p. KBaunHa copma-
NaloT ¢ pe3yJbTaTaMM MCCJIeNOBaHU, IIPOBEAEHHBIMU paHee B P. YTXOJOK, — Y BCeX TMOPUIHBIX 0COOEit
OOHapy:KeH OJMH raruIOTUII, CIIELM(GUYHBIA 11 KYHIXKU, YTO YKA3bIBAET HA TO, YTO TMOPUIBI IIPOUCXOAST
OT CaMOK KYH/I>KU M CaM110B MaJIbMbl. BHeITHUIT 00JIMK M OKpackKa r’MOPUIIOB KyH/IKa X ceBepHasi MaJibMa
u3 pexk KBaunna u CHartojiBeeM ITOO0OHBI TAKOBBIM 0c0o6eil U3 p. YTXoyoK. BecbMa cXxomHble XxapaKTepu-
CTMKU T'MOPUIHBIX 0cO0€el BO BCeX TPEX peKax JaloT OCHOBAHMUS 110JIaraTh, YTO MEXaHU3M UX TOSIBJICHUS B
pekax KBaunna u CHaToJIBEEM CXOIEH C TAKOBBIM B P. YTXOJIOK — UKPY KYHIXKH OCEMEHSIIOT KapJIUKOBBIE
caMI1ibl MaJIbMBI. B KauecTBe BO3MOXKHOI MPUUYMHbBI HAPYIIEHUS] MEXBUIOBOI N30JISIIMU paCCMaTPUBAETCs
MOBBILIEHHUE JTOKAJIbHOM MPOAYKTUBHOCTU PEK B pE3YJIbTaTe YBEIUUECHUS YUCIEHHOCTU HEPECTOBBIX CTA]I
ropoyiu Oncorhynchus gorbuscha u maciiTabHbIX M3MeHeHU I KiiuMmaTta CeBepHoii [Manduku. BecbMa Be-
POSITHO, UTO 3THU ABa (PaKTOpa MPUBEIU K YIYUIISHHUIO YCIOBUI HATyJIa MaJbMbl B PEUHOI IIepUO KU3HU
M KaK YaCTHBIN pe3yJibTaT — K POCTY YMCJIEHHOCTU CO3PEBAIOIIMX B PEKe CAMIIOB MaJIbMBI.

Karoueswie crosa: rubpunbl, ceBepHas MajibMa, KyHIKa, 30Ha ruopuau3sanvu, CeBepo-3amnanHas Kamyarka.
DOI: 10.31857/S0042875223060140, EDN: AKSQAR

BrigBiaeHne 3aKOHOMEPHOCTEM U ITyTeil mpoTeKa-
HUSI MUKPOBBOJIIOIIMOHHBIX TIPOLIECCOB y PhIO M
JIPYTUX XMUBOTHBIX SIBJISIETCSI aKTyaJIbHOM 3amadeil
COBpeMeHHO#l (dyHmaMeHTalIbHOII Ouosorun. Cy-
IIECTBEHHBI MHTEpEC MPEACTaBISIOT Cydau ObICT-
poro BUIOOOpa30BaHUSI B MPUPOMHBLIX YCIOBUSX,
OCOOEHHO KOTIa BO3MOXHO BBISIBICHUE HAYaTbHBIX
CcTaauii mpoliecca IMBEPreHIUN U YCTAaHOBJIEHUE €TO
MEXaHM3Ma M 3aKOHOMEPHOCTEM ajanTaiuii HOBBIX
¢opM/BunoB. OgHUM U3 IIyTeil OBICTPOro (cajbTa-
LIMOHHOTO) BUA000Opa30BaHMsI Y PhIO SIBIISIETCS MEX-
BUIIOBasl TMOpUAM3ALIYS, JieXallasi B OCHOBE PETUKY-
JIIPHOTO MEXaHM3Ma MOSIBJIEHUST HOBBIX BUIOB (Arnold,
1992, 1997; Dowling, DeMarais, 1993; Harrison,
1993; Wilson, Bernatchez, 1998; Jiggins, Mallet, 2000;
Taylor, 2004; Bougas et al., 2013). Cnygau rubpuau-
3l MEXIY Pa3HbIMU BUAAMU C TIOCAEAYIOIIEH NH-
TpOTpeccUueil YyskepOIHbIX TEHOB U3BECTHHI Y JIOCO-
cEBBIX pbIO ceMeiicTBa Salmonidae (Avise, 1994; Sloss

et al., 2008; Hansen, Mensberg, 2009; Hansen et al.,
2009; Cooper et al., 2010; Marie et al., 2010, 2011,
2012; Winkler et al., 2011). Cpeau T0COCEBBIX PbIO Ya-
IlIe BCETO MEXBMAOBasl rMOpUAM3alvsi BO3HUKACT Y
roabloB pona Salvelinus B Bogoémax CeepHoii Ila-
HU(UKA U CONpeIe/IbHBIX PETMOHOB, YTO O0YCIOB-
JIEHO CJIOXKHBIMU ITYyTSIMU TTOCTIVISIIMAILHON KOJIO-
HU3allMUM UMU BOOOEMOB BbicoKuX 1mrpoT (Hammar
et al., 1991; Verspoor, Hammar, 1991; Bernatchez
et al., 1995; Baxter et al., 1997; Glémet et al., 1998;
I'vokos, 2002; Kanda et al., 2002; Paguenko, 2004;
Davidson et al., 2010; May-McNally et al., 2015).
Baxwueitneit ooOmieit yepToit OOJBIIMHCTBA OITMCAH-
HBIX CJTydyaeB rUOpUAN3aLMU TOJIBLOB SIBJISIETCS, T10
CyTU, UHTPOTPECCHUSI, KOTHAa CAMO COOBITUE MEXKBHU-
JIOBOTO CKPEILIMBAHUS TPOUCXOAUIO ThICSAYU U Ae-
caTtku Theicsd JieT Haszand (Wilson, Bernatchez, 1998;
Redenbach, Taylor, 2002). Cnyyau o6HapyXKeHUS T~
O6punoB nepBoro nokoJyieHus (F;), BO3HUKIIIUX B Ha-
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I THU, pedKu Oaromapst JeHCTBUIO TIPE3UTOTHYE-
CKMX MEXaHMU3MOB U3OJISLMUA B MPUPOIHBIX BOJOE-
Max y CUMIATPUYHBIX BUIOB roibloB (Baxter et al.,
1997; Glémet et al., 1998; Yamamoto et al., 2006; Po-
powich et al., 2011; May-McNally et al., 2015).

Ha ceromHsmHuii geHb YHUKaAJIbHBIM CJIy4aem
MEXBUJIOBOTO CKpPEIIUBAHUSI Y TOJILLIOB B OUKOM
MIpUpoIe SIBIISIETCSI MacIuTaOHasI ITepMaHEHTHAs TH-
OpuaM3alysT MEXOy CeBepHOUM MaJbMou S. malma n
KyHIKel S. leucomaenis B p. YTX0JIOK Ha ceBepo-3a-
nane KamuaTtku. BriepBbie ytoMrMHaHME O CYILLIECTBO-
BaHNM BEPOSITHBIX THOPUAHBIX 0COOEIt OTHOCUTCS K
1970-my T., ODHAKO MX AOCTOBEPHOE OIIMCAaHUE He
obu10 BeIMoNHEHO (Ipy3meBa u ap., 2018). Hauunas ¢
2003 r. 1 Mo HacTosII1Iee BpeMsI TMOPHIBI KyHIKa X ce-
BepHasi MajibMma nokojieHus F; B p. YTxonok perucrpu-
PYIOT KaXXIbIii TOMI, OHM COCTaBJISIIOT 3HAYUTEIbHYIO
JIOJIIO B BEIOOPKAX, IMPEACTABJIEHBI II0JIOBO3PEIBIMU U
HEIOJIOBO3pEeJbIMU  pbi0aMU  pa3HOrO Bo3pacTa
(I'py3nesa u ap., 2018, 2020). BmecTe ¢ TeM B cocel-
Hux pekax KBaunna m CHaToJBeeM, B KOTOPHIX Ha-
yuHas ¢ 1970-ro I. Takke MpOBOAWIN UCCIIETOBAHUS
C TOI €& MHTEHCUBHOCTBIO, UTO U B P. YTXOJIOK, '~
OpMAbI 10 MOCICIHETO BpEMEHM He ObLIU BBISIBJICHEIL.
OnnHako B koHIle 2010-x rr. ocobu ¢ peHOoTUTINYE-
CKMMM YepTaMy TMOPMIOB CTald BCTpedaThCs U B
3THUX peKax. TakuM o0pa3oM, K HACTOSIIIEMY BpeMe-
HU TIOSIBUWIMCH JaHHbIE, UTO P. YTXOJOK YyXe He
eqnHCTBeHHass Ha KaMuaTke, roe ImMpoucxoauT Mac-
coBas TMOpMOM3AlLIS MEXOy KYHIKEN M CeBEpHOM
MajibMOii. B CBSI3U ¢ 9TUM lLieJib MCCIeNOBaHUS — OXa-
pakTepu30BaTh TMOPUIHBIX 0coOeit n3 pek KBaunHa
u CHaTtonBeeM (ceBepo-3aman KamMuaTku) 1 mpoBe-
CTM MX CPaBHUTEJbHBIM aHaau3 ¢ rudpugamMu u3
p. YTXx0J0K.

MATEPUAIT U METOINKA

Marepuan cooupanu exerogHo B 1994—2022 rr. B
Tpéx pekax CeBepo-3anamgHoit Kamuyatku — CHaTo-
BeeM, KBaunHa u Y1xosoxk (puc. 1). ABTOpbI HAcCTO-
SIei myoaIuKauuy IIPUHUMAaIN HeIIOCPEACTBEHHOE
ydJacTHe BO BCeX ITOJIEBBIX paboTaX BO BCE TOMHIL.
YkazaHHBbIE TPU PEKU PACIIONOXEHBI HEAAJIEKO APYT
OT JIpyra ¥ Ha HEKOTOPOM OTHAJICHUU OT COCEOHUX
pek. Yeree p. Yrxomok (57°42'45.42" ¢, 156°51'37.75" B.1.)
PacmoJIOKEeHO y I0KHOTO OCHOBAHUS TMTPUOPEXKHO-
ro xpeobra Mpic ¥YTxo0n0K, ycTthe p. Ksaumna
(57°47'05.88" c.m1., 157°06'44.06" B.1.) — y ceBep-
HOIf OKOHEYHOCTHU 3Toro xpebta. Peka CHaTosiBeeM
ImpoTeKaeT ceBepHee p. KBaunmHa 1 mMeeT ¢ Hell 00-
1ee ycThe. Bece Tpu peku mpuHaaiexarT K Tak Ha3bl-
BaeMOMY TYHIPOBOMY THUITYy (TabI. 1).

HawubGoinee KpynHoii M pa3BETBIEHHOMU U3 HUX SIB-
JisieTcsl p. YTXOJIOK, KOTopasi UMeeT MHOTO TPUTO-
KOB, HauOOJIbIIIME YKJIOH JIOXa, CKOPOCTh TEUEHUS U
MO3alYHOCTh OMOTOMNOB B pyciie (Tadi. 1). Pexu KBa-
yrHa 1 CHaATONBEEM SIBISIOTCS TUMTMYHBIMU MaJIbIMU
TYHJIPOBBIMUY pPEKaMU, XapaKTEePHBbIMU JIJIS 3aMaTHO-
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ro rmooepexbst Kamuarckoro noxyoctpoBa (Pecypchr
MOBEPXHOCTHHBIX BOJ ..., 1966). Bce Tpu peku CUIBHO
MeaHapupylot, ¢hopmupys pe3kue (90°—180°) usru-
OBI, IIPOTEKAIOT EAMHBIM PYCJIOM KaHAJIBHOIO THUIIA,
rapaJjuieibHbie 00KOBBIE TIPOTOKY €IUMHUYHBI U IMe-
IOT CJ1a0y10 IIPOTOYHOCTH B MexkKeHb (YTxoJioK 1 KBa-
yrHa) win oTcyTcTByIoT (CHaTonBeeM). B mpuycThbe-
BOI1 30HE, TI€e AEeCTBYET MOPCKOM MPUJIMB, JJISI BCEX
PEK XapakTepHa MoMMeHHass MHOTOPYKaBHOCTb. JIist
BCEX PeK XapaKTepHbI CPABHUTEIbLHO JIMHHbBIC U TJTy-
o6okue meckl (nmuHa 200—500 M, mTyO1HA MO CTPEX-
HIO 1.4—1.8 M B MeXcHb), KOPOTKIE MEJIKOBOIHEIC
nepekathl (ryouHa 0.3—0.6 M B MeXXeHb) U ITOATIepe-
KaTHBIE SIMBl — 3PO3MOHHbBIE KOTJIbI HUKE TIePEKaTOB
(myonna 2.0—2.5 M), B KOTOpPHIX (opMupyeTcs
YCTOMYMBAsI CUCTEMA LIUPKY/ISIIMOHHBIX BOPOTHBIX 1
BCTPEUYHBIX TeUeHU. B MexkeHb BoJa BO BceX peKax
mpo3padyHasi, KOPUIHEBOIO IIBeTa C KPaCHOBATBHIM
OTTEHKOM.

B TO ke BpeMs1, HEeCMOTpPsI Ha PSII pa3IudMid, CBSI-
3aHHBIX TIPEXIe BCEro C pa3MepoM M BOMHOCTHIO,
CTpOEHME pyclia U THITBI OMOTOMOB BO BCEX TPEX pe-
Kax CXONHBIE. YJacCTKM, Ha KOTOPBIX MPOBOIMINCH
paboThI, OXBaThHIBAIOT 3HAYUTEJbHbIE TTPOCTPAHCTBA
pycna pek (13—20% ero npoTssk€HHOCTH) (puc. 1), B
HUX IPUCYTCTBYIOT BCE TUTTMYHBIC IIJIST PEK DJIEMEHTHI
reoMopdosiornyeckoro crpoeHusi. CyliecCTBEHHBIX
pasIUYnil B CTPOCHNH YYaCTKOB pa3HBIX PeK He BbI-
saBjeHo (Tadi. 1). Takum obpa3om, y4acTKM peK, e
MPOBOIUIN cOOpP TIEPBUYHOIO MaTepuralia, B MOJTHOM
Mepe OXBATHIBAIOT BCE TUTTMIHEBIC GIOTOITBI, BCTpeUYa-
IoIMecs B KaXIOM M3 PEYHBIX CUCTEM, TEM CaMbIM
00BEKTUBHO OTpaXKaloT pacnpeaeacHe pbld pa3HbIX
BUIOB U UX THOPUIOB.

PaboTh1 mo 00cneqoBaHMIoO PeK 1 OTJIOBY PHIO OCY-
LIECTBJISLIU C KOHIIA aBrycTa I10 CeperHY OKTSIOPsI, B
MpenHepeCTOBBII MEPUOT, BO BpeMsl HEpecTa U IMOCT-
HEPECTOBOr0 paccelieHUsI TOJbLOB II0 PYCIy peK.
Marepuan cobupaan B CTPOIOM COOTBETCTBUU C
IIPOTOKOJIOM, pa3paboTaHHLIM B 1994 1. 1 mpUMeHsI-
€MBIM 110 HACTOsIIIee BPpeMsI, KOTOPhIM perjlaMeHTH-
pyeTcst TIoaxon K 00JIOBY YYaCTKOB peK, MPOLEAype
OTJIOBA PBIO U MeTogaM cOopa OMOJIOTUYECKUX ITPOO.

Ha npoTtsixkeHuu Bcero mepuoja HaOMOIEHUM
OTJIOB PbIO OCYIIECTB/ISIM MPEUMYIIECTBEHHO Ha-
XJIBICTOBBIMM yaouKamMu. Takoil crmoco6 mo3BoJisieT
BBITIOJTHSITh COOp MTaHHBIX O MPUHIUITY “TIOMaT—
OTHYCTU” U OLIEHUTb YACTOThl BCTPEUAEMOCTH pa3-
HbIX BUIOB 0e3 yMepliBjieHUs pbio. ITpuMeHsn
KEcTKMe cHactu 8—9 kiacca 1Mo kjaaccudukauuu
American Fishing Tackle Manufacturers Association
(https://acronyms.thefreedictionary.com) B couerta-
HUU C UCKYCCTBEHHBIMU MYIIKaMu, CMOHTUPOBaH-
HBIMHU Ha KpIoyKax pazMmepHoro kiacca 1/0 m 2/0. Ta-
KHE CHACTU TTO3BOJISIIOT COKPATUTh BPEMsI BBIBAXKU-
BaHUSl pbIObI 10 1—2 MHWH, YTO PE3KO CHUXKaeT
YPOBEHb CTpecca U MUHUMAaJIbHYIO BEPOSITHOCTh Ha-
HeceHus pbidbe TpaBMm (Jenkins, 2003; Bartholomew,



706

OXOTCKOE
MOPE

KY3UILIWH u np.

N
¥ G
<l O :
5t p. Cnamoneeem
.
y "
TS
2"
(3 A -
2, e
?9,? © ..:\
: ]
- I
- *
L, .v
e
t“ o .
Fe'lss
Sy
s
&
=
%
%
[=)
=

“-\
-~
Pl
.
; 3
/”
[ ———

Puc. 1. Kapra-cxema pacrosiokeHus1 y4acTKoB cbopa maTepuaia (- ). Maciura6: 10 kM.
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Tab6muna 1. XapakTepucTuka pek M y4acTKOB cOopa Marepuasna

ITapamerp VTxojok

KBauuna CHaTonBeeM

Tun peyHoit cUCTEMBI [MpenropHsliii B BepxHEM
T€YEHUH, TYHAPOBBII B
CpEeIHEM U HUXKHEM; eCTh
MHOTO MPUTOKOB B BEpXHEM

1 CpEOAHEM TCUCHU U

PacnonoxeHue NCTOKOB* B oTporax MenBexbero
XpeOTa, B TOPUCTOI MeCT-

HOCTHU

JlnHa pexu, KM ~ 140
[[IupuHa B ycThe, M** 50—55
Pacxoz BOIHI B yCThbe, M>/C** 12.3-13.4
CKopoCTh TeueHust, M/c** 0.48—0.52
VYKJI0H JI0Xa, M/KM 4.2-4.7

Yyactok cbopa marepuana:

— pacIIoJIoKeHUe CpenHee TeueHUE
— yHIaJ€HHOCTb HIDKHEN 27.8
TOYKH OT YCThSI DKM, KM
— JUTMHA yJacTKa:
— B RMEE 18.2
— B % IUIMHBI PEKU 10 12.9

OCHOBHOMY pycTy***

— TUITBI OMOTOIIOB U X
JIOJIS TIO TUTOIIAMM ***%

Inécer (~49%), mepekaTs
(~22%), 5p03NOHHBIE KOTJIBI
HIDKe ITIepeKaToB (“romrie-
pexaTtHbie SsMbI”) (~17%),
YYaCTKM [UPKYIAITNOHHOTO
TEYEHMS BIOJb BBICOKOTO
Oepera (BODOBOPOTKM)
(~12%) Ha ssmax u T€cax

— COCTaB IPYHTOB I'paBuit 1 mecyaHO-TpaBUii-
Hast CMeCh Ha IuIécax, rajibka

M BaJIyHbI Ha rni€peKkarax

TyHapoBbIit HA BCEM MPOTSI-
>KEHUU, €CTh HECKOJIBKO
KOPOTKUX PYYbEB-MTPUTO-
KOB B BEpPXHEM TEYEHUU

TyHapoBbIii Ha BCEM MTPOTSI-
XEHUU, KPYITHBIX IPUTOKOB
HeT

Cpeny CTIAaHHUKOBBIX
KaMeHHO-0epE30BbIX yBa-
J0B (BbIcoTa 1o 200 M), B
TYHIPOBOM MECTHOCTU

Pacnanku mexny HU3KO-
TpaBHBIMU KaMEHHO-0epé-
30BBIMU XOJIMAMHU (BbICOTa
50—100 M), cpenu 3a6oJi0-
YeHHOI MOKPOIi TYHAPbI

~90 ~55
25-30 20-25
3.2-3.6 2.3-25
0.31-0.41 0.26—0.32
3.6-3.9 3.1-35

CpenHee TeueHUE CpenHee U HUXKHEE TeUeHUE

peku
8.1 7.6
17.8 7.6
19.8 13.8

JmHHble 1éce! (~60—61%)
U KOPOTKHE ITePEKaThI
(~18%), moamnepekaTHbIC
ssMel (~12%) m BomoBo-
potku (~9—10%) Ha KpyThIX
IIOBOPOTaX peKu

JnvHHbIe 1IECH (~67%) 1
KOPOTKHME TIepeKaThl
(~15%), HeGombIIHE TIOMATIE-
pekaTtHbie aMbl (~11%), pen-
Kue BogoBOpoTKHU (~7%)

IlecyaHo-TpaBuitHast cMeCh
Ha T€cax, TpaByii 1 rajabKa,
pexe BaJyHbI Ha MepeKaTax

Ilecok Ha m€cax, rpaBuii Ha
nepexkaTax

IIpumevanue. *Onucanue pacrosoxeHust icCTOKoB KBauunbl u CHaTonBeema 1o: JIrooumosa, 1961; HemraraeBa, 2009; **3HaueHust
MPUBEIECHBI TSI MEXEeHU, ***M3MepeHMsT TPOBEICHBI 110 JIMHUY TaJIbBETra C yY4ETOM MEAHIPOB PEKU, ****TepMUHOIOTHS yUaCTKOB peyd-

Horo pyciia no: Yanos, 2008.

Bohnsak, 2005; Cooke et al., 2013; Arlinghaus et al.,
2017; Twardek et al., 2018). IlpakTnka MCnojb30Ba-
HUSI TaKOTO pojJia CHACTHU TIOJHOCTbHIO TOATBEpAMIA
CBOIO BBICOKYIO 3(h(heKTUBHOCTh TPU OTJIOBE BCeEX
BUIOB JIOCOCEBBIX PbIO, BCTpedYaloOIIUXCSI B peke
(nmpoxonHasi Mukuxa Parasalmo (= Oncorhynchus)
mykiss, Kvkyd Oncorhynchus kisutch, ceBepHasi MaJlb-
Ma (ajee 1o TeKCTy — Majibma), KYH/IKa, TMOPUIIbI
KyH/Xa X ceBepHasi MajibMma (1ajiee mo TeKCTy — I'-
OpMAbl KYHIKa X MaJibMa) IUIMHOU Tena mo CMUTTY
(FL) ot 250 mo 1000 MmMm. OTJIOB NpOBOAUIN CUJIaMU
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crelralibHO TTOATOTOBJIEHHBIX MHXXEHEePOB-PHIOOJIO-
BOB O] HAOII0IEHEM YUYEHBIX, KaK PaBUJIO, TPYII-
MaMy U3 TPEX—YETHIPEX UYeIOBEK (IBa—TpU PHIOOJIO-
Ba M omuH y4€HEI). OOIllee ycuiane COCTaBIISLIO
NSTh—IIIECTh PHIOOJIOBOB B JIEHb Ha peKaX YTXOJIOK U
KBaunHa u Tpu prib0JIOBa B IeHb Ha p. CHaTOIBEEM.
O0J10BBI TTPOBOMMIIN €XXeIHEBHO B TeueHne 8—10 9 B
3aBUCUMOCTH OT [JIMTEJIBHOCTH CBETOBOIO JIHS.
I[IpuMmeHsIIM MeTON MOABMXKHOTO TTOCIEI0BATEIbHO-
ro o6Ji0Ba peKM IO HAMPaBJICHUIO BHU3 10 TEUEHUIO.
TakuMm o06pa3oM HECKOJBKO TpyIIT PLIOOJIOBOB 3a
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CBETOBOI IeHb OOJABIIMBAJIN BECh NPEXYCMOTPEH-
HBII TPOTOKOJIOM Y4acTOK Ha Kaxaoi pexe. I1pu nmo-
MMKE KaxXIOi pbIObI YYEHBIA HPOBOIUI OCMOTD,
OTIpenesIsI BUI, TeM CaMbIM (PUKCUPYS YHUCIIO TTOM-
MaHHBIX PbIO KaXXKIO0T0 BHIa 1 BBISIBIISISI OCOOEH C He-
TUIIWYHBIM 00JIMKOM. IIpuMeHsieMass MeToauKa 00-
JIOBa TIO3BOJIIET C BBICOKOII TOYHOCTBIO OII€HUBATh
MPUCYTCTBUE PBIO, MX BUAOBOI COCTaB, TOYHO BEHISIB-
JISITb OMOTOII, B KOTOPOM OHM HaXOISITCSI, OTHOCHU-
TETBbHYIO YNCIIEHHOCTh W BBISIBIISTH THOPUIOB.

TakuMm 0o06pa3oM, YY4acTKM peK, OXBa4e€HHBIE HC-
ClleNOBAaHUSIMY, TEXHHUKA JIOBA U PHIOOJIOBHOE YCU-
JIie octaBajauch Heu3MeHHBIM ¢ 1994 110 2022 rT. Co-
OTBETCTBEHHO MaTepuaJl B pa3HbIe TOIbI ObLT MAKCH-
MaJIbHO BO3MOXKHO CTaHIapPTHU30BaH, a MOJyYeHHEIE
pe3yJbTaThl MOXHO paccMaTpMBaTh KakK OTpazkalo-
II1e peaJIbHYIO CUTYyallIO B JMHAMUKE B KaXKI0M U3
PEYHBIX CUCTEM.

YacTb BbUIOBJIEHHBIX 0CO0E KYHIKW U MaJIbMbI
HWCHOJIb30BaIN IIJISI MOJIHOIO OMOJIOTMYECKOro aHa-
JM3a 1 MOpPOMETPUH IO MOIN(PUIINPOBAHHOM cXeMe
IMpasauna (1966; I1asios u ap., 2001). Uccnenosanu
MEPUCTUYECKHE TTPU3HAKU, UCIIOIb3yeMbIe B CUCTE-
MaTHKe roabloB poaa Salvelinus (CaBBantoBa, 1989;
YepewHeB u ap., 2002). Takxke ObLIU B3SITHI TPOObI
TKaHeil (KyCcoyeK OpIOIIHOIO IUIaBHUKA pa3MepoM
~1 cM?), KoTOpble PUKCUPOBAIU B 96%-HOM criupTe
IISI TEHETUYECKOTOo aHanu3a. Bcex ocobeit, nmmero-
IIUX OOJIUK TUOPUIOB, U3BIMAIU U TOABEPTAJIH ITOJI-
HOMY OMOJIOTMYECKOMY aHajlu3y, MopPoMeTpUuu
MJIACTUYECKUX M MEPUCTUUYECKUX IIPU3HAKOB, Y
OOJIBIIMHCTBA PHIO OpaJiv ITPOOkI TKAHEU IJIs1 TeHE-
TUUYECKUX McciienoBaHuii. Bo3pacT ManbMbl, KyH-
JIXKA 1 TUOPUIIOB OIIPEIeIsiiv IO OTOJIUTAaM B COOT-
BETCTBUM C OOLICTIPUHATON METOIUKO C Y4ETOM pe-
koMeHgauuit I'yokoBa m Ckomeua (1989), craguu
3pEJIOCTH TOHAM — I10 IIKaJie TUIIPUHOMIHOIO TUIIA
(Mypza, Xpuctodopos, 1991). O0bEMbI KOHKPETHBIX
BBIOOPOK Ha pa3Hble BUIBI aHAJIN3a IIPUBEICHbBI B CO-
OTBETCTBYIOIIMX TAaOJMIIaX M pUCYHKax. Martepual
o0paboTaH MeTodaMM CTaHIAPTHOIO YHWBAapUAHT-
Horo aHanusa (JlakuH, 1990), s cTaTUCTUYECKUX
pacu€ToB uCIIOJb30BaHa mporpaMmma Statistica 10.0.

Bbibopku ManbMbl M KYHIXH, a TakKke OCO0OWU,
UMelolIre OOJIMK TUOPUIOB, HpOoaHAJIU3UPOBAHBI
METOJaMU MOMNYJISIIIMOHHO-TEHETUYECKOTO aHajlu3a
C TIOMOILIbI0O MUKPOCATE/UTUTHBIX MAPKEPOB sSIIEPHOIT
JHK. AHann3 ObL1 IPOBEAEH IO NEBSITU JIOKYyCaM,
HWCHOJIb3YEMbIM B MUPOBOI TPAKTUKE IJIS UCCIAEI0-
BaHUi1 ToauMopdu3Ma JIOCOCEBBIX pbIO: Smm-3,
Smm-10, Smm-17, Smm-21, Omy301, SSOSL456,
S5c0202, Sco211, Sle6 (Estoup et al., 1993; Slettan
et al., 1993; Crane et al., 2004; Dehaan, Arden, 2005;
Yamaguchi et al., 2008; Mavarez et al., 2009). Jlns
omnpeneNeHusI MaTepUHCKONM JMHUM TMOPUIOB aHa-
JINBUPOBAIM MUTOXOHAPUANIbHBIN reH CO I, ucnob-
3ysl YHUBEpPCAJIbHBIN IipaiiMep 1 peid (Ivanova
et al., 2007). Meronukn Bwigenenuss AHK, amrman-

dukanmu u pasgelieHus: MPOAYKTOB IOJIMMEPHOI
nenHoit peakuuu (ITLP), cratuctudeckoit oopador-
KM MUTOXOHIPHUATIBHBIX JaHHBIX ObLIN OITyOJIMKOBA-
HbI paHee (I'py3nesa u ap., 2018).

C nomomrbio nporpammbl Micro-Checker 2.2.3
JlaHHbIE ObLIM UCCIEA0OBaHbl HA BO3MOXHbBIE OLTMOKHU
TeHOTUITMPOBAHUSI, a TAKXKe MPUCYTCTBUE HYIb-ajl-
neneit (Van Oosterhout et al., 2004; Woram et al.,
2004). OcHOBHBIE CTAaTUCTUKM aJUIEJIBHOTO pa3HOO0-
pasus (YUCIIo aJUIesIei, YMCI0O BUAOCTICIM(DUIHBIX aJl-
Jienieil (Y9uThIBaIv TOJIbKO ajlieSv, YacTOTa BCTpevae-
Moctu KoTopeix >0.05); ajuenbHOe pasHooOpasue,
CKOPPEKTUPOBAHHOE TI0 MUHUMAIBHOMY OOBEMY BBI-
OopkM; HabJomaeMasi U oxXxujaaeMasi TeTepO3UTroT-
HOCTb), OTKJIOHEHME OT paBHOBecHsI Xaparu—Baiitnoep-
ra, KoapuimeHTsl MTHOPUAWHTA W TTOMY/ISIIIMOHHOMN
nuddepeHIMalUU ObLTM TIOMYYeHBbI B MporpaMmmax
GENEPOP (http://genepop.curtin.edu.au) u FSTAT
(http://www2.unil.ch/popgen/softwares/fstat.htm).

Yucio mpoaHaan3npoBaHHBIX ocodeii 13 p. CHa-
TOJIBeEM OBbLIIO HEOOJIBIIIUM, a TOCTOBEPHbIE TEHETH -
YyeCKHe pa3jindusl MeXIy MaJlbMOil, KyHIKeil 1 TH-
OpuaaMu COOTBETCTBEHHO M3 peK KBaumna m CHa-
TOJIB€EM OTCYTCTBYIOT. B CBSI3M ¢ 3TUM BBIOOPKU
pa3HBIX peK ObUIM OOBEIMHEHBI IS JaldbHEHIIero
aHaIm3a.

st pacriofioxkeHus1 0O0pa3loB MO CTeNEeHU UX Tre-
HETUYECKOTO POACTBA B MHOTOMEPHOM IMPOCTPaH-
CTBE U3MEHYMBOCTU HA OCHOBAHWUM MHOTOJIOKYCHBIX
reHOTUIOB ObLT MpoBeAEH hakTopHbIi aHanu3 (Fac-
torial Correspondence Analysis) B mmporpamme Ge-
netix 4.0 (Belkhir et al., 2004).

PE3VYJIBTATBI

BriepBbie rubpuabl KyHIKa X MaiibMa B p. KBauu-
Ha 0BT OOHapyXeHHBI B OKTsI0pe 2017 T. — 1Be caMKH
FL 476 u 424 mm B Bospacte 7+ ¢ roHamamu VI—II cra-
WU 3pesiocTh. Y ob6enx oOHapy>XeHbl HEBbIMETAaH-
HbIe UKPUHKU B MHojJOoCTU Teja. Jloiss rubpumoB B
00BeqMHEHHOI BEIOOPKE TONbIOB (1 = 187) cocTtaBu-
na~1%. B centsa6pe—okTsi6pe 2018 I. 6bU10 MoiMaHO
yxe 11 TmOpuIoB, caMIIOB U CAMOK, YTO COCTaBMJIO
6.4% o6benMHEHHOI BBIOOPKHU TroabLOB (1 = 173).
B nmocaenywoliue roasl rubpuaos B p. KBaunHa ot-
JIaBIMBAJIM PETYJISIPHO, M WX OOJIsI COCTaBIIsLIa ~4—
5% B 00BeNMHEHHOM BBIOOpPKE roybloB. B p. CHa-
TOJIBEEM MEPBOE YKa3aHKE Ha BEPOSITHOE OOHapyXe-
Hre tmopuna otHocuTesd K 2018-my 1. K cozkanenmro,
MOMMaHHYIO PHIOY HE ymaJioch yaepXaTb B pyKax.
C (bopManbHOI TOYKM 3pEHUSI OHA HE JOJKHA ObLia
YYUTHIBAThCS, TEM HE MeHee TaHHBIN (DaKT 3aCITyK1-
BaeT BHMMaHUs. [lepBasi qocToBepHasi MOMMKa TU-
opuna B p. CHaTonBeeM cocTosiyiach B 2019 1., ux ot-
MeyYaJIi B mocjieayrolieM (Tada. 2).

Jlokaauzayus noumox. B pekax KBaunna u CHa-
TOJIBEEM BCE 0COOU-TUOPUIBI ObUIY ITOMIMAHBI B CITe-
nuduyeckux Owmortornax. ImOpuabl MpUYpOUYSHBI K
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Tabmmua 2. YactoTa BcTpeuaeMOCTU TMOpUNOB KyHAXa Salvelinus leucomaenis X ceBepHasi MmaibMa S. malma (UBy) B
00BeAMHEHHBIX BEIOOPKAX IrobloB U3 peK CeBepo-3anagHoit KamyaTku B pa3Hble TOIBI

KBauuna CHaronBeeM
Ton COOTHOILIIEHUE B BEIOOPKE, 3K3 COOTHOLIEHNE B BEIOOPKE, K3
4UB > YB ’
VioB, 5k3 r % rK:M VioB, 3K3 % T K:M
2017 187 1.1 2:179:6 113 0 0:105:8
2018 173 6.4 11:133:29 125 0* 0:118:7
2019 146 4.8 7:127: 12 107 0.9 1:97:9
2021 152 3.9 6:128:18 116 34 4:103:9

IIpumeuanne. ' — rubpunsl, K — kyHmka, M — ceBepHast Manbma; *Oblia moiiMaHa OfHA pbl0a ¢ IpU3HAKaMU T'MOpUAa, ONHAKO YITy-

HI€Ha oIrIepaTopoM.

MeCTaM, IIe pSIIOM C OCHOBHBIM ITIOTOKOM O0pa3yeT-
Cs1 9PO3UOHHBIN KOTET ¢ CUCTEMOM ILIUPKYISLIUOH-
HBIX NIPOTHUBOTeUeHUli. PBIOBI nepxKaTcsl Herocpes-
CTBEHHO Ha T'paHUIIe HUPKYISIIIUOHHOIO I OCHOBHO-
ro tedeHus. Takue OuoTorbl B pekax KBaumHa m
CHaToBeeM 00pa3yloTcsl B MECTaX Pe3KOTro Iepexoaa
IJIMHHOTIO MepeKaTa B IIOANePEKATHBINA 3PO3MOHHBIN
KOTEN, TI0 KpOMKaM HEOOJBIIMX PEUYHBIX 3aTOHOB
WINA B Y4aCTKaX aCUMMETPUYHBIX Bpe3aHHBIX U3JIy-
Y1H peYHOro pycia. M3-3a pasHulibl B reoMopdoJIo-
TMY MU3YYEHHBIX pEeK KOJIWYECTBO TaKUX OMOTOIIOB
HauboJbllIee B p. YTX0JOK, HECKOJIBKO MEHBIIE B P.
KBaunHa 1 oTHOCUTEIbHO HeBeJIMKO B p. CHaTOJIBE-
eM (ta6x. 1). BeposiTHee Bcero, MeHbIIIEe YMCIIO TTOM-
MaHHbIX TUOpuIoB B p. CHaTOJIBEEM MOXKET OBITh
CJIEICTBMEM MEHBIIETO0 KOJIWYEeCTBA OMOTOIOB,
MPEANOYNTAEMbIX UMU.

Huaenocmuueckue npuznaku. Ilo BHelrHeMy 00-
JIMKY M, B IIEPBYIO Od4ependb, MO OKpacKe TMOPUIbI
KyHIKa X MajibMa XOpPOIIO OTJIMYaJIUCh OT POAM-
TeJIbCKUX BUIOB (puc. 2). lonoBa TEMHO-KOpUYHE-
Basl, MHOIMA ITOYTH YE€pHAas, O0e3 IISITeH; BEPXHSI U
HIDKHSIST YeTIOCTUA TEMHBIE, HUXKHSISI YeJIIOCTh 10 00-
KaM OpaHXeBasl; MeXoKaOepHbBIM TPOMEXYTOK B IIe-
penHelr yacTW MOYTH YEPHEBIN, B 3agHeil — OEJIbIii;
»KabepHasi KphIlIKa KOpUYHEBas WJIM TEMHasl, >Ka-
OepHble JIyur U nacth 4y€pHble. CIMHa U Oproxo Oy-
pble WM KOPUYHEBBIE C OKPYIVILIMUA KpPacHO-OpaH-
>KEBBIMU ITISITHAMM BBIIIE U HUKE OOKOBOI JIMHUMU.
DTU naTHA OOJIbIIE, YeM AUaMETpP 3padyka, HO MEHb-
IIIe, 4YeM IuaMeTp Ijia3a, ¢ 0oJjiee CBETJIBIM II0 TOHY
OpEO0JIOM, Pa3MbITHIM I10 Kparo; OJINKe K CITUHE MSIT-
Ha MeJibue. PamykHast 060JI0UKa I1a3 KOpUIHEBATO-
opaHxeBas. IImaBHUKM cepOo-KOpUMYHEBBIE; HEBET-
BUCTBIE JIyYUM B TPYIHBIX, OPIOIIHBIX W aHAJIbHOM
IJIaBHUKAX yTOJNIIEHHbIe, Oebie. [1o okpacke ru-
OpmaHbIe 0COOM KyHmIXa X Maiabma u3 pek KBaunHa
u CHaTOJIBEEM CXOMHBI C TAKOBBIMMU U3 P. YTXOJIOK
(I'py3nesa u np., 2018).

Jauna u macca mena. Ilosoeoii cocmas. B yimoBax
pa3HbBIX JeT CpedHsIsl IIMHA Teja TMOPUIOB U3 peK
KBaumna n CHatonBeeM ObITa CXOIHast, OOIbIIasK
qacTb ocobeit mmena FL 400—550 mMm; Macca Tena Ba-
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prupoBaja B 6ombiieit crerieHu — ot 400 mo 1000 r
(puc. 3a, 30). Ilo cooTHOIIEHUIO JIMHA—Macca Teja
ruopuabl U3 00erxX peK B LIEJOM CXOOHHBI (puUc. 3B).
B T0 ke BpeMsi MakcMMallbHbIE 3HAYEHUS ITUHBI U
MAaccCHhI TeJia YCTAaHOBJICHBI Y THOpUAOB 13 p. CHaTOJ-
BeeM (puc. 3).

Bospacmmuoii u nosoeoii cocmas. Bozpact rmopu-
HbIX ocobeit u3 p. KBaunHa BapbupoBai oT 5+ 10 9+ ¢
MOJaJIbHBIM KitaccoM 6+ (puc. 4). Briepsbie B 2017 1.
OBUTH TIOMMaHBI IBE 0COOM B Bo3pacTte 7+, ocoOu B
Bo3pacrte 5+ u 6+ momaganuchk HaumHasg ¢ 2018 1., a
0Cco0b caMoro cTapiiero Bo3pacra (9+) 6b11a roiima-
Ha B 2021 1. ['m6puner n3 p. CHaTonBeeM MMEIN BO3-
pacTt 6+ (MomanbHBIi Kiacc, 3 9k3.), 7+ (1 3k3.) n 9+
(1 3k3.). OcoOb B Bo3pacte 9+ ObL1a roitMana B 2019 .
Bo3zpacTtHoii cocTaB TMOpUIOB B 00enX peKax yKas3bl-
BaeT Ha TO, YTO, BEPOSITHEE BCETO, MEXBUAOBAsI TH-
opuau3anyst Havanach B 2009 .

B BBIOOpKEe 13 p. KBaunMHa COOTHOIIIEHME TTOJIOB
cpenu ruopuaHbIX ocobeii obL1o 1 : 1 (1mo 13 caMok u
cam1ioB), B p. CHaTonBeeM MOMMAaHEBI TPU CaMKU U
nmBa camna. Bce ocobm m3 o00emx pexk ObUIM I10JI0-
Bo3peabiMu. B p. KBaunHa pbeIObI MMeENIU TIOJOBBIE
xene3bl VI—II cranuu 3pesiocTu, IUIb Y OMHOM 0CO-
om roHans! 66 Ha 111 cramgmm. B momoctu Tema y
Bcex camok ¢ roHagamMu VI—II craguu 3penoctu 00-
HapyXeHBI OCTaTKM HEBBIMETAHHOM MKPHI (OT 4 1O
112 mr., yame 12—18 mT.), cpenHnii AUaMeTp UKPU-
HOK 5.70 (5.54—6.00) mM. Bce oco6u u3 p. CHartosBe-
eM (1 caMubl, 1 CAaMKHM) MUMEJIM TOHaAbl Ha CTaauu
3penoctn VI-II. B momocTn Tema camok oOHapyxKe-
Hbl HEBbIMETAHHbBIE UKPUHKU — OT 16 mo 34 (uvarie
23—25) wr. cpegHumM auameTpoM 5.81 (5.61—6.21) MMm.
Takum o6pa3om, IIPaKTUIECKHN BCE THOPUIHBIE OCO-
Ou 13 00euX peK MpeICTaBISIU COO0M MOCTIPON3BO-
IUTEeIIel, TO €CTh PhI0, KOTOPhIE HEPECTWINCH B IO
nonMkKu. CeMeHHUKM B IepemHeil YacTyu ObLIM Ha-
MMOJITHEHBI HEBBIMETAHHOM CEMEHHOM >XXUAKOCTbIO, B
3aJlHeli YacTU — CcIIaBIIMECs, 6€3 CEMEHHOM XXKMUIKO-
CTH. DTO yKa3bIBaeT HA TO, YTO THOPUIHBIE OCOOM 10~
CTUTAIOT MOJIOBOM 3pEJIOCTH U YYaCTBYIOT B HEpECTe.

Mepucmuueckue npuznaxu. [MOpyabI KyHIKA X MaJlb-
Ma u3 pek Ksaumna n CHaToJIBEEM IO MEPHUCTUYC-
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(6)

(m)

Puc. 2. BHemrHuit Bun rubpunoB KyHmaxa Salvelinus leucomaenis X ceBepHast Masibma S. malma p. KBaunHa: a — camell JUIMHOI
Tesa o Cmutry (FL) 455 mm, maccoit 620 1, VI—II cranus 3penoctu ronan, novimad 03.10.2019 1.; 6 — camenr FL 448 mm, 602 T,
VI-II, 07.10.2019 1.; B — camka FL 435 mm, 525 1, VI-II, 01.10.2021 1.; p. CHaTonBeeM: T — caMka FL 445 mm, 590 T, VI-II,
04.10.2021 r.; o — camen FL 727 mm, 2250 r, VI-II, 12.10.2021 r. a, 6, T — OpM>KU3HEHHAs! OKpacKa; B,  — HOCMEepTHasl.
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Puc. 3. Pacnpenenenne rubpunoB KyHmxa Salvelinus leu-
comaenis X ceBepHas MaibMa S. malma W3 yIOBOB TIO
mmHe o Cmutty (FL) (a) m Macce Tena (0) 1 COOTHOIIIE-
HUe yimHa—Macca tena (B): (-°-°-, O) — p. KBauuHa (n =
=26), (——, m) — p. CHatonseeM (n = 5). KoadduureHT
neTepmuHaLmy (R) 1151 ypaBHEHUS 3aBUCHMOCTH MacChl
TeJla OT ero IJIMHBI Wit ocobeit u3 p. Kaunna — 0.95,
p. CHatonBeeM — 0.89.
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CKHMM IIpM3HAKaM CXOOHBI MexXmy coboii. ITo ocHOB-
HBIM OUArHOCTMYECKMM IIpU3HAKaM, WCIOJIb3yeMbIM
B CHCTEMAaTHKE TOJILLIOB poaa Salvelinus — duciy 4de-
Iyt B OOKOBOI JIMHNU, 3KaO0EPHBIX THIYMHOK, IO~
PUYECKMX MPUIATKOB M IMMO3BOHKOB, TMOPUABLI 3aHU-
MaloT MPOMEXKYTOUHOE MOJOXKEHNE MEXITY POTUTEIb-
CKUMHU BUAAMH. AHAJIN3 pacrnpenesieHUii 3Ha4eHU I
MEPUCTUYECKUX TTIPU3HAKOB ITOKa3aJI CYyIlIeCTBEHHYIO
TPaHCTPECCUIO PSIIOB U3MEHYMBOCTU MEXKITY BHIOOPKa-
MU 13 peK KBaunHa u CHartoiaBeeM 1o BCeM MoKasaTe-
JIsiM (TabJ1. 3). AHAIU3 OTHOLICHU POIUTEILCKUX BU-
0B U TubpuaoB u3 p. KBaumHa, BBIMOJTHEHHBIN
METOAOM IJIaBHBIX KOMITOHEHT IO COBOKYITHOCTH
MEPUCTUYESCKUX ITPU3HAKOB IMOKa3aJl, YTO (PaKTop-
Hasl 00JIacTh THOPUAOB 3aHUMAET IPOMEXKYTOUHOE
MMOJIOXKEHME MEXIY MaJIbMOI U KyHIxXel (puc. 5).

Tenemuueckas xapakmepucmuxka. BHelmHuit o06-
JIMK TMOPUAHBIX oco0eit n3 pek KBaunna u CHaTod-
BEEM XOPOIIIO COOTBETCTBYET TaKOBOMY TMODPHUIOB,
OOHapy:KeHHBIX paHee B p. YTXOJOK. B cBsi3U ¢ 3TUM
€CTb OCHOBAHMSI T10JIaraTh, UTO UX MPOUCXOXKICHUE U
reHeTUYecKasl XapakTepucTrUKa Takxke OynyT MMETb
MPOMEXYTOUHbIN xapakTep. OQHAKO HEOOXOAUMO
MPUHSATH BO BHUMaHMe, YTO B Kaxa0i u3 pex (YTxo-
Jok, KBaunHa u CHaTosBeeM) OOMTAIOT CaMOCTOSI-
TeJIbHbIC TTOTYJISILIMU MaJIbMbl M KYHIXHW, OTJINYAI0-
uecs Mo KOMIJIeKCy MOop(hOJOTUYECKUX MpU3Ha-
koB (CaBBautoBa, 1989; Ipuuenko u ap., 1998;
CasBautoBa u 1p., 2007). B cBs13u ¢ 3TUM IIpeacTaB-
JISIeTCSl BaXXHBIM TIPOBECTHM aHaJIU3 TeHETUYECKUX
0COOEeHHOCTelt TUOPUIOB MEXAY KYHIXei U Majlb-
MO 13 HOBBIX BOJOEMOB.

BO3MOXHBIX OIIMOOK TE€HOTUMUPOBAHUS TIIPU
aHaJIN3e MUKPOCATEIUIUTHBIX JIOKYCOB OOHAPYKEHO
He Obu10. BriOOpKa (DEHOTUITMUYECKM THOPMIHBIX
ocobeit O6buTa MoAMMOpPGHA IO BCEM M3YYCHHBIM
Mapkepam. [lnana3oH pa3MepoB aJljielieil B BUIOCIIe-
HUGUUHBIX ToKycax Sc0202 u SSOSL456 (¢ Henepe-
KPBIBAIOIIMMCS OUANa30HOM pa3MEpOB ajUleeil y
MaJbMbl U KYHIXKW) BapbUPOBaJl OT MUHUMAIbHBIX
3HAYEHUWM, XapaKTEepHBIX IJIg KYHIXKHU, OO TOYTH
MaKCUMaJIbHBIX, ONMMCAHHBIX Y MaiabMbl. Koaddn-
LIMEHT MHOPUAWHTA UMeJl OTpULIaTeIbHbIe 3HAUCHUS
MO OOJIBIIMHCTBY JIOKYCOB, UYTO CBUJIETEIILCTBYET 00
M30BITKE TeTEPO3UTOTHBIX TEHOTUITOB. B yeThIpEx J10-
Kycax 13 IEBSITU N30BITOK TETEPO3UTOT OBLIT IOCTOBEP-
Ho 3HauMM (p < 0.05). [ubpuaHbIe 0cCOOU XapaKTepu3y-
I0TCS  TIPOMEXYTOUYHBIMU 3HAYCHUSIMU  aJIEIbHOTO
pa3HoOOpa3ust TI0 CPAaBHEHUIO C TIPEICTABUTEISIMUA PO-
JIUTEIBLCKUX BUIOB B BHIOOpKaX, a 3HAYSCHUSI CpeaHEei
0XH1JaeMOM reTepO3UTOTHOCTU TUOPUIOB BhIIIIE, UeM
Yy MaJIbMbI U KyHIIKY (Ta01. 4).

Bbi6opKu KyHIXU U MaJIbMbl CUJIBHO T€HETUYE-
cku 1uddepeHLIUPOBaHbI U JOCTOBEPHO Pa3INyaloT-
Csl MO YacToTaM ajijiesieil U TeHOTUIIOB 10 BCEM JIOKY-
caMm (p < 0.0001). Mexnay ponuTEeIbCKUMU BUIAMU U
rudpuaaMu pasindusi JO0CTOBEPHBI B OOJIBIIMHCTBE
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Puc. 4. Bo3pacTHoii coctaB rubpunoB KyHmxKa Salvelinus leucomaenis X ceBepHast MmaabMa S. malma n3 p. KBaunHa (oo6benu-
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Puc. 5. ®eHeTnyeckre OTHOIIEHUSI THOPUIOB KyHKa Salvelinus leucomaenis X ceBepHast MasibMa S. malma (A ), KyHIky ()
U ceBepHOI MaibMBI (0) u3 p. KBaunHa, onieHEHHBIe MeToAOM IaBHBIX KoMmoHeHT (I'K1, 2) o coBokymmHocTu 10 MepucTu-

YECKUX MPU3HAKOB.

MOIMAapHBLIX CpaBHEHUI, KpPOME pasIuuuii MEXIYy
MaJIbMOI 1 Tubpumamu 1o Sco211.

PesynbraTtel (pakTOpHOrOo aHaiM3a TEHOTHUIIOB
MpeacTaBlIeHbl HAa pUC. 6. [eHOTUITBI MaJIbMBbI U KYH-
K (GOpMUPYIOT IBEe 000COO0JEeHHBIE (haKTOPHBIE
obnactn. [mOpMIBI 3aHUMAIOT B IIPOCTPAHCTBE MPO-

MEXYTOYHOC ITOJIOKCHMUE, 000co0JIcHHOE OT poamn-
TCJIbCKMX BUIOB.

PesynbraThl aHanM3a MaTepUHCKOIO HaceI0Ba-
HUS y TMOPUIHBIX ocoOeit u3 p. KBaunHa coBragamoT
¢ pe3yJibTaTaMy MPOBEAEHHBIX paHee UcCaeT0BaHU
(I'py3meBa u gp., 2020) tuOpuaoB u3 p. YTXOJIOK.
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Tab6muna 3. Mepuctuyeckue npu3Haky ruOpunoB KyHmka Salvelinus leucomaenis X ceBepHas Majibma S. malma 3 pek
KBaunna u CHaronBeem

KBaunHa CHaTtosnBeeM
[pusnak Kynmxa Tu6punsl Mainbma Kynmxa Tu6punbl Mainbma
(n=231) (n=19) (n=126) (n=25) (n=4) (n=11)
I 123.5+0.28 129.1+£0.11 131.6 £0.35 122.8 £ 0.21 128.5+£0.24 131.9£0.25
120—126 127—133 129—-135 118—125 123—-131 125134
D 10.3+0.08 10.3+0.12 10.4 £0.10 10.3£0.10 10.1£0.20 10.3+0.17
10—11 10—11 10—11 10—11 9-11 9-11
A 8.0+£0.05 8.3+0.12 8.00 8.1+0.10 8.410.18 8.1+0.14
7-9 8-9 ' 7-9 8-9 8—9
p 13.2£0.08 12.8 £0.17 13.1£0.10 12.9+0.11 12.8 £0.25 13.3+£0.21
12—-14 12—-14 12—14 12—-14 12—15 12—15
% 7.8+£0.07 7.7£0.09 7.5%£0.10 7.8+0.10 7.91£0.18 7.8+0.14
7—8 7-8 7—-8 7—8 7—-8 7—8
bl 12.4 £ 0.09 12.4+£0.13 12.3+£0.09 12.5+£0.12 12.3+0.22 12.6 £0.19
12—13 12—13 12—13 12—13 12—14 12—14
o 12.1+£0.09 12.2+0.12 11.9+£0.10 12.2+£0.12 12.1£0.20 12.4 £ 0.18
11-13 12—13 11-13 12—13 12—13 12—13
s.br 18.6 £0.21 21.9+£0.18 24.6 £0.27 18.4+£0.22 22.1+£0.25 24.8 £0.33
P-Or 17-21 20-24 23-26 16—22 20-25 23-29
c 20.2 £0.36 24.2 £0.26 26.2 £0.27 20.8+£0.41 25.6 £1.03 27.1+£0.48
b 17-23 21-26 23-29 18—23 20-27 22-30
vert 61.3£0.15 63.1£0.15 63.9+0.19 61.6 £0.18 63.31£0.42 63.9 £0.27
’ 60—63 62—64 62—66 60—63 62—64 62—66

IIpumeuanue. Han yeptoit — cpenHee 3HaUeHME U €ro olrbKa, Mo YepToil — Mpenesibl BApbUPOBaHUS 3HaYeHU Tpu3Haka. D, A, P,
V — 4ncia0 BETBUCTBIX JIydeil COOTBETCTBEHHO B CIIMHHOM, aHAJIbHOM, TPYIHBIX U OPIOILIHBIX MJIaBHUKAX; rb1, rb2 — yuciio xkabepHbIX
JIydeii cieBa u cripaBa. 31ech 1 B Ta0JI. 5: /] — 9rciio mpoOOnIEHHBIX YeTTyil B 00KOBO TMHUM; Sp.br. — YUCIIO XKaOepHBIX TBIYUHOK, pC —

YUCJIO MUJIOPUYECKUX NPUIATKOB, vertf. — YMCJIO ITO3BOHKOB. 3nechb 1 B Ta0JI. 4, 5: n — 4yucno MN3Y4YEHHbIX ocobeit, aK3.

Y Bcex uccineqoBaHHBIX THOPUIHBIX 0cOOE 0OHapy-
JKE€H OIMH TarioTuM, crneliuUUHbINA 1151 KyHIKU.

OBCYXIEHUE

IlpoBeneHrE MOHUTOPWHTOBBIX WCCIECTOBAHUIMA
Ha pekax CeBepo-3anagHoit KaMyaTKy mo3BOJIMIO
YCTAaHOBUTb, YTO OMNMCAHHbIA HaMUu paHee ciydyai
MacCOBOM MEXBUAOBOI TMOPUIU3ALIMU Y TOJBIIOB B
p. YTXOJIOK yXe He sBIsIeTcss YHUKaJIbHBEIM. Iloiy-
YeHHBIA MaTepuaJl yKa3blBaeT Ha TO, YTO B peKax
KBaunna u CHatosiBeeM B IOCEAHME TOIbl HA KOH-
TPOJBLHBIX YYacTKaxX IIOSIBWJIMCH TUOPUIBI MEXIY
KYHIKEA U MajJlbMOM, KOTOpbIE CTaJld COCTaBHBLIM
2JIEMEHTOM MXTHOdayHbl 3TUX peK. YacTtora BCTpe-
YaeMOCTU TMOpuAOB B 3Tux pekax B 2019—2022 rr.
OKas3ajach CPaBHUMOM C TAKOBOM B p. YTxoJioK. bo-
Jiee TOro, NpUMeHEeHUE MOJIEKYISIPHO-TEHETUYECKUX
METOJIOB I0KAa3ajlo, YTO MX BaXXKHEHIIIMe reHeTude-
CKH€ mapaMeTpbl aHAJIOTMYHBI BBHISIBJICHHBIM paHee

BOIMTPOCHI UXTUOJIOTUN  T1OoM 63 Ne 6 2023

(I'pysnesa u np., 2020) y ocobeit p. YTX0N0K, B TOM
yucjie M UX TIPOUCXOXAEHUE OT CaMOK KYHIXKU
(Tabn. 4, 5; puc. 6). AHAJIN3 PEerucTpPaLy ITOUMOK
ruOpUIOB M MX BO3PACTHOIO COCTaBa yKa3bIBaeT Ha
TO, YTO HAYaJIO MEXBUIOBOI TMOPUAN3ALINY B peKax
KBaunna n CHaronBeem npuxoautcs Ha 2009 r. Ha-
XOXIEeHNE TUOPUOOB MEXIY KYHIKEH M MaJIbMOIl B
pekax KBaunna n CHaToJIBeeM 03HA4daeT, YTO Hapy-
IIEHUE TIPE3UTOTUYECKUX MEXaHU3MOB MEXBUIOBOI
M30JISILIMY TTPOU3OIILI0 OYKBaJIbHO 31eCh U ceifuac.

HoBrle naHHBIC 0 TOMMKaX MHOTOYMCJICHHBIX TH-
OpuIOB MEXIYy KYHIXel u MajibMoi B p. KBaunmHa
XOPOIIIO COOTBETCTBYIOT CUTyallMM B p. YTXOJIOK.
CpaBHUTEJIbHBINM aHAIM3 TMOPUIHBIX 0CO0eil 13 peK
KBaunHa 1 YTX0J0K IOKa3ajl, UYTO B pa3HbIX peKax
OHHU IIPOMCXOMAT OT CAMOK KYHIIXKU 1 CAMIIOB MaJjlb-
MBI, OYEHb CXOXHU IO OKpacKe W raburycy, a 1o mMe-
PUCTUYECKMM IIpU3HAKaM U aJUIeJIbLHOMY Pa3HO00-
pa3uio MUKPOCATETIMTHBIX JIOKYCOB 3aHMMAIOT ITPO-
MEXYTOYHOE IIOJIOXKEHHE MEXIY POIUTEIbCKUMU
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Puc. 6. PesyiabTaTsl (hpakTOpHOrO aHaJIM3a B KOOPAMHATAX ABYX Ooceil ocobeil ManbMbl Salvelinus malma (0), KyHku S. leuco-
maenis (B) u ux Tubpunos (® ) 13 pek KBaunHa u CHaToO/IBEéeM Ha OCHOBE TEHOTUIIOB 110 AEBSITY MUKPOCATEIUTUTHBIM JIOKyCaM.

Bumamu (Tabia. 5). CyliecTBEHHBIM SIBISETCS (haKT
MOYTHU MOJHOTO COBMAaAeHUsI OMOTOIOB, B KOTOPBIX
oOHapy:KeHbI THOpUIHBIE 0COOM BO BCEX TPEX peKax,
MPUYEM JacTOTa BCTPEYAEMOCTH TMOPUIOB B IIEJIOM
COOTBETCTBYET YMCJTY IMOTEHIIMAIbHBIX OMOTOIIOB B
pekax (ta6u. 1, 2). ITokasaTenn reHeTUYECKOIl M3-
MEHUYMBOCTH (CpeaHell reTepO3UTOTHOCTHU U aJljIeib-
HOro pasHooOpasus) THOPUIOB U3 TPEX PEK OYeHb

IpencrasisieTcs BaXXHbIM OTMETUTh, UTO B peKax
KBaunna u CHaToiBeeM, TaK Ke KaK U B p. YTXOJIOK,
T'MOPUABI JOCTUTAIOT IMMOJIOBOM 3pEJIOCTU U IPUHUMA-
10T yuacTue B HepecTe. MIHTepeceH ¢hakT, 4To B peKax
Ksaunna u CHaTosiBeeM ruOpuaIHbBIE 0COOU B paiio-
Hax MpoBeIeHUSI MOHUTOPUHTOBBIX pabOT ObLIU, KaK
1 B p. YTXOJIOK, MPEACTaBJIEHbI pbl0aMU, COBEPIIIB-
IIMMU HEPECT B TaHHOM ToJy. DTO FOBOPUT O TOM,
YTO OMOJIOTMYECKE OCOOEHHOCTH TUOPUIIOB B TPEX

cXomHHI (Tab. 4, 5).

Tabomuna 5. CpaBHUTeNbHASI XapaKTepUCTUKa ruOpunoB KyHka Salvelinus leucomaenis X ceBepHasi MasibMma S. malma v3
pek CeBepo-3anagHoii Kamyarku

ITokazarennb

YTxonok*

KBaunna

CHaToyiBeeM

COop naHHBIX, IT.
JnmHa mo CMUTTY, MM
Macca tena, T
Bospacr, et
CooTHoIIIeHHE TTOJIOB
Oxkpacka (¢dpoH Tena)

dopma 1 okpacka IsITeH

2003-2022
242—598 (396)
191—1790 (672)

4+...9+ (6+1)

1:1
TEéMHO-KOpMIHEBHIN NI
9EPHBII; OPIOXO TPSI3HO-
KOpPUYIHEBOE

OKpyTJIble, KOHTPAaCTHBIE KpaCHO-OpaHXeBbie, 00T

2017—2021
353—-625 (452)
200—1390 (649)

6+...9+ (6+)

1:1
TéMHO-KOpUYIHEBEIN C Kpac-
HOBATBIM OTJINBOM, OPIOXO
TEMHOE

2019—-2021
437—-727 (513)
495—2250 (958)
6+...9+ (6+)

Nl : 1**
TéMHO-KOpUYHEBHIN ¢ Kpac-
HOBATBIM WJIN 3€JICHOBATBIM

OTJIMBOM, OPIOX0O TEMHOE

1€ fuaMeETpa 3payka,

MCHbIIC TUaMETpa Ijiasa. Ha crimae HeT MPaMOpPOBUIHOTIO pUCYHKA

Cragust 3peJIoCTU TOHA]T VI-II (~90%) VI-II

/) 122—142 (129) 127—133 (129)
sp.br. 18—25 (22) 20—24 (22)
pc 21-30 (24) 21-26 (24)
vert. 59—65 (63) 62—64 (63)
MatepuHcKoe Kynmxa Kynmxa
MPOVCXOXIEHUE

Hg/Hp 0.696/0.841 0.656/0.787
AR 33 3.2

VI-II
123—131 (128)
20-25 (22)
20-27 (26)
62—64 (63)
Het nanHbIX

0.667,/0.740

3.0

IIpumeuanne. */aHHbIe 110 p. YTX0JIOK NpuBeneHsb! no: [py3aesa u ap., 2018, 2020, ¢ nonomHeHUssMu 3a 2019—2021 rT., n = 53 3K3.;
**COOTHOLLEHUE MOJIOB PUOJIM3UTEIBbHOE U3-3a HEIOCTATOYHOCTU MaTepuasa.
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peKax CXOIHbIe — MOCJIe HepecTa TMOPUIBI pacceis-
IOTCSI BHM3 T10 TEUEHUIO PEKU U CTPEMSITCS 3aHSITh
OPOCTPAHCTBO BILIOTh OO0 YYaCTKOB HPUJIMBHOIO
noarnopa. DTo yKa3bIBaeT Ha arpeCCUBHOE OCBOECHNUE
KM3HEHHOTO MPOCTPAHCTBA PEK TMOPUIHBIMU OCO-
OsIMU.

BecbMa cxomHble XapaKTepPUCTUKUA THOPUIHBIX
oco0Oeli B IBYX HOBBIX peKax — KBaunmnae n CHaToJIBe -
eMe — Jal0T OCHOBaHMUSI I0JIaraTh, YTO MEXaHU3M UX
MOSIBJICHUSI TAKXKE CXOJEH C TAaKOBHIM B P. YTXOJIOK.
HapyieHue MexxBrI0BOIM M30ISIIIMA M MACCOBAsI T~
Opuau3alys B p. YTXOJOK OCYIIECTBIISIIOTCS 34 CUET
COUeTaHMsI HECKOJbKUX YHMKAJIbHBIX IPUPOIHBIX
dakTopoB. Tak, B e€ mpuTOKaX HEPECTUIIMIIIA MaJTh-
Mbl M KYH/KU PacCIOJIOXEHbI B HENOCPEACTBEHHOI
6au3octu apyr oT apyra (ITuayrun u op., 2008; ITu-
yyruH, 2015; IlaBnoB u ap., 2016; I'pysaeBa u ap.,
2018, 2020), 1 Ha 3TUX y4acTKaX BBISIBJICHBI 3HAUM-
TeJIbHbIE CKOIUIEHUSI KapJMKOBBIX CaMIIOB MaJIbMbI
(ITaBnoB u ap., 2016). [TosToMy HauboJiee BEpOST-
HbIM MEXaHMW3MOM MEXBUIOBOIO CKpEIIMBaHUS
MaJIbMbl ¥ KYHIIKU B OacceiiHe p. YTXOJIOK SIBJISIETCS
aKTUBHOCTb KapJMUKOBBIX CaMIIOB MaJIbMbI, OCeMe-
HstioImX ukpy KyHmxku (I'pysnesa u ap., 2018, 2020).
B cBs131u ¢ 3TUM IIpeacTaBiIsieTCs BaKHBIM 00Jiee MO-
JIPOOHO PaCCMOTPETh OMOJIOTUYECKE OCOOEHHOCTHU
KapJIMKOBBIX CAaMLIOB MaJIbMbI 1 X NOTEHLMAJIbHbIS
BO3MOXHOCTH II0 OCEMEHEHMIO UKPhl CAMOK CBOETO
BUIA 1 CAaMOK IPYTOTO BUIA — KYHIXKU.

KapaukoBsie camiibl (mature male parr) — TUIud-
HbIA KOMIIOHEHT NMONYASLUUi NPOXOAHON MaJibMbl B
pekax CesBepHoii [laumdukm, MX YUCICHHOCTD,
IUIOTHOCTb M paclipeae/ieHue BapbUPYIOT B Pa3HbIX
pexax (Maekawa, Hino, 1986; Kitano, 1996; Ueperi-
HeB u 1p., 2002; Behnke, 2002; ITaBnos u ap., 2009,
2016; I'pysnesa u ap., 2017; Ecun, Mapkesuu, 2017).
Ha KamuaTtke, Kak mpaBujIO, B peKax MPeaAropHoro
THUIIA KapJIMKOBBIE CaMIIbl MaJIbMBI 00Jiee MHOTOYMC-
JICHHBI, YeM B peKax TyHaposoro tutia (ITasmos u np.,
2009, 2016; Ipysmesa u ap., 2011a, 20116, 2014a,
20146). B ManbIx pekax TYHIPOBOI'O THUIIA YHCJIO Kap-
JIMKOBBIX CaMIIOB MajbMBbl CYILIECTBEHHO MEHBbIIIE,
yeM B 00JjIee KPYITHBIX peKax, Harpumep, B p. KBaun-
Ha KapJIMKOBBIX caMIIOB MaJibMbI B 2004—2007 IT. OT-
Meyaim enmHu4IHO. B Manoii TyHapoBoii p. Kexrta
KapJIMKOBbIe CcaMIIbl MaJIbMbl TaKXXe BeCbMa MaJjlo-
YUMCJIEHHBI II0 CPAaBHEHUIO C PSIIOM PaCIIOIOXEHHOM
npearopHoii p. Koas (ITaBiaoB u ap., 2009; Ky3umux
u ap., 2022).

KapankoBble caMIlbl MOTYT y4acTBOBaTh B Hepe-
CTE C IPOXOMHBIMU CaMKaMM, MCITOJIb3YsI PEIPOLYK-
TUBHYIO TaKTUKY MoAKpaabiBaHUs (sneaking) wiau
noackoka (streaking) (Hino et al., 1990; Maekawa
et al., 1994; Koseki, 2004; Dodson et al., 2013). Ilo
MHEHMIO psdja ucciaegoBaTeseil, penpoayKTUBHbINA
ycnex KapJMKOBBIX CAMIIOB HUKE, YEM Y IIPOXOTHBIX
caM1I0B. MI3BeCTHO, YTO KPYIHBIE CAMIIbI OTTOHSIOT
MEJIKMUX OT THe3da, 0oJjiee TOro, M3BECTHHI Clydau,

KY3UIIWH u np.

KOIJa Iaxe CaMKU MPOSBISUIA arpecCHIo IO OTHO-
IIIEHUIO K MEJIKUM KapJIMKOBBIM camuaM (Maekawa,
1983; Maekawa et al., 1993; Koseki, 2004). B To ke
BpeMS JaxKe C YIETOM arOHMCTUYECKOTO ITOBEIEHIS
KPYIIHBIX CaMIIOB ITIO OTHOIICHUIO K KapJMKOBbLIM
JIOJIST BKJIAJA TIOCIIENHUX B BOCITPOM3BOICTBO ITOITY-
JISILIAY OLIEHMBAETCS 110 Pa3HBIM UCTOYHUKAM OT 8 110
30% (Maekawa, Hino, 1986; Nakano, 1995; Kitano,
1996; Koseki, 2004).

CnocoOHOCTh KapJIMKOBBIX CaMIIOB OCEMEHSITh
CIIepMOil MKpY KPYIHBIX CaMOK OOYyCJIOBJII€HA He-
CKONBKUMU (pakTOopaMu: 1) MX BBICOKON YMCICHHO-
CThIO M aKTUBHOCTBIO Ha HepecTwiuinax (Maekawa,
1983; Nakano, 1995; Koseki, 2004; Dodson et al.,
2013); 2) nepexonoM B TeKydee cocTostHue 3a 3—4 Hexl. 10
Hayajla HepecTa MPOXOMIHBIX 0CO0eil U BO3MOXHO-
CTbIO BBEIMETBHIBATh CEMEHHYIO KMOIKOCTb U OcCeMe-
HSITh UKpPY B TeueHUe 3—8 Hel. mocje HepecTa Mpo-
xonHbIX peIO (Daye, Glebe, 1984; Hino et al., 1990;
Gage et al., 1995; Taborsky, 1998; Koseki, 2004) u
3) cBOIICTBOM OMTHOBPEMEHHO MOeaTh (CKJIEBBIBATh —
pecking) UKpy MpOXOMHBIX CAMOK B THE3[I€ WJIU PsI-
JIOM C THE3I0M M, KaK IOKa3ajy II0JBOAHbIE HA0JI0-
JIEHUSI, OMHOBPEMEHHO BHIMETHIBATDH CIIEPMY, UTO HE
OTMEUEHO Yy KPYMIHBIX IIPOXOAHBLIX CAMIIOB: TaKOM
TUII TOBEIEHMsS IT03BOJISIET KApJIMKOBBIM CaMIlaM,
BBEIMETEIBAs CIIEpMY, 00pa30BBLIBATH “00J1ako raMeT”,
orjionoTBopsouX ukpy camok (Hino et al., 1990;
Macekawa et al., 1994; Kitano, 1996; Koseki, 2004).
B xoHeUHOM CcU€Te perpOIYKTUBHBINA yCIIEX Kapyiv-
KOBBIX CaMIIOB 3aBUCHUT OT UX YUCJIEHHOCTHU B BOJOE-
Me (Maekawa, Ozonato, 1986; Maekawa, Hino, 1990;
Hino et al., 1990; Nakano, 1995; Koseki, 2004; Dod-
son et al., 2013). KapaukoBble caMLbl MaJIbMbl BEAYT
SIPKO BBIPAXEHHBIX OCEMJIBIM U TEPPUTOPUAIIbHBIN
o0pa3 XM3HU, 3aHUMAasT OMOTOIIBI, PACIIOJIOXECHHBIC
BOIM3U cBOMX HepecTwuil (Maekawa, 1983; Maeka-
wa, Hino, 1986; Maekawa et al., 1993; Kitano, 1996;
Koseki et al., 2002; Koseki, 2004). B To >xe Bpems st
TaKWX BUIOB, KaK MajibMa U cuMa O. masou, ObLIO
IMOKAa3aHO, YTO IIPX BO3PACTAHMU YMCISHHOCTHU CaM-
IIOB-KapJIMKOB 30Ha MX OOMTaHUS B peKax 3aMETHO
paciupsieTcss 1 OHM MOTYT BCTpeUYaThbCsl Ha 3HAYM-
TEJILHOM yIaJIeHUM OT cBoux Hepectwiuin (Maekawa,
1983; Maekawa et al., 1993; Morita, Nagasawa, 2010).

Takum oOpa3om, yIuThIBass 0COOEHHOCTH OMOJIO-
I'MU KapJIMKOBBIX CAMIIOB MaJIbMbl, €CTh BCE OCHOBa-
HUS noJjaraTh, YTo B pekax KBaunHa u CHaTosiBeeM
MEXBUIOBasi THOpUAM3ALMSl TaKXKe CBS3aHa C Jiesi-
TEJILHOCTBhIO KapJMKOBBIX CaMIlIOB MajbMbl. Ilpen-
CTaBJISIETCS] BEPOSITHBIM, UYTO HapyllleHe MeXaHU3Ma
MPE3UTOTUUECKON U3OJISILIMU MEXTY Pa3HbIMU BUAA-
MU TOJIbLIOB OOYCJIOBJIEHO TPOU3O0LIEAIINM B KOHIIE
nepBoro aecatuiietTust XXI B. yBeJTMUEeHUEM YUCIICH-
HOCTU KapJIMKOBBIX CaMIIOB MaJIbMbl U TlepeKpbIBa-
HUEM 30HbI UX OOUTAHUS C HEPECTWIMIIAMU KyH-
k. HanGonee BeposTHOI MIPUUYMHON yBEJTUUYEHUS
YUCJIEHHOCTH KapJMKOBBIX CAMIIOB MaJIbMbI B peKax
Ksaunna u CHaToJBeeM IpeacTaBisIeTcs yaydllle-
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HUE YCIIOBUIT OOUTAHMS M HATyJIa MAJTbMBI B PEUHBIX
9KOCHCTEMaX, BbI3BAHHOE MACIITAOHBIMU HU3MEHe-
HusMmu kiaumata B CeBepHoit [Taumnduke u nmpuxo-
oM TaK HaspiBaeMoil “Té€ruioii smoxmu” (Overland
et al., 2008; Bryant, 2009; Abdul-Aziz et al., 2011;
Mauger et al., 2017), 13-3a KoTopoii HabGIOdAIOTCS
CIBUTH aOMOTUYECKMX TTapaMeTPOB MOPCKUX M KOH-
TUHEHTAJIbHBIX 3KOCHCTeM U Jaxe W3MEHEHHUs B
OHOJIOTUYECKUX MapaMeTpaxX pa3HbIX BUIOB JOCOCE-
Boix peIO (Isaak et al., 2012; Wainwright, Weitkamp,
2013; Isaak et al., 2018; Cline et al., 2019; Zhang et al.,
2019).

BecbMa BepoOSITHO, YTO HEOONBIIOE KOJIMYECTBO
KapJIMKOBBIX CAMIIOB MaJIbMbl B MaJIbIX TYHIPOBBIX
peKax o0ycI0BJIEHO, TOMUMO MPOYUX (haKTOPOB, OT-
HOCUTEJIbHO HM3KOM NPOIYKTUBHOCTBIO pEK M3-3a
HeOOJIBIIION YMCISHHOCT! 3aXOAIINX B HUX HA HE-
PECT TUXOOKEaHCKUX Jococeil poma Oncorhynchus.
M3BecTHO, YTO y pa3HbIX BUAOB JIOCOCEBBIX PbIO, U
MajibMbl B YaCTHOCTHM, YMCJIIEHHOCTh KapJMKOBBIX
CaMIIOB U WX JOJISI B TIOMYJISILIMY HATIPSIMYIO 3aBUCSIT
OT yClIOBUii Haryna B IiepBble roabl xku3Hu (Utoh,
1976; Maekawa, Goto, 1982; Mackawa, Onozato,
1986; Thorpe, 1987; Nakano et al., 1996; Morita,
Fukuwaka, 2006; Olsen et al., 2006).

OnmHako, Mo HalllMM JaHHBIM, HadHag ¢ 2010 1. B
p. KBaunHa HaOmomaeTcsl 3axXol MHOTOYMCIEHHBIX
rnokosieHui ropoyiu O. gorbuscha, B TOM 4ucClie U B
HEUYETHBIC TOMIbI, KOTOPhIE CUMTAIOTCS HEYPOKaTHbI-
MU I 3armagHoro nmobepexbs Kamuatku. ITo Ha-
MM olieHKaM, B 1994—2000 rr. 4McjIeHHOCTb Topoy-
mu B p. KBaunHa Gbl1a HEBeIMKa, 1711 pa3MHOXEHUS
OHa MCMOJb30Baja y4aCcTKM CPETHEro TeYeHUs Ha
yaajJleHU! > 15 KM OT yCThsI, HEpECT 3aKaHUMBAJICS 10
Havana ceHts0psi. Haumnas ¢ 2010 r. g HepecTa
ropOyl1ia yxe UCIT0JIb30BaJia BCE IIPOCTPAHCTBO PEKU
BILJIOTh A0 YYaCTKOB, A€ A€HACTBYET MPUIMBHOM MO/ -
IOp, YUCISHHOCTb €€ KPaTHO YBEJIMYMIACh, a HEpe-
CTOBBIN Ce30H mpoaorkaeTcs 1o 20-X 9rces CEHTSIOPsI.
CxongHast KapTuHa HaOmomaeTcs u B p. CHaToIBEEM.
Kpome Toro, Hamm HaGII0ACHUS BBISIBUINA U CIBUTH
B TepMuueckoM pexume pek. B 1994—2000 rr. Tem-
neparypa Boabl B p. KBaunHa cocrapisuia ~ 8°C B Ha-
yajie CeHTSOps M cHmKanach 0o 4—5°C K cepenuHe
ceHTsg0pss. Haumnasg ¢ 2010 r. TeMmriepatypa BOIBI B
3TOI peKe yxKe He olycKajach Huxke 8°C 10 KoHIA
CEeHTSIOps1, a oxyaxneHue mo 4—>5°C HaOMoIaIoCh He
paHee KOHIIa IepBOM Heaeau oKTI0opsi. Takum oOpa-
30M, B nepBoii nekaae XXI B. MpOM30IIUIN U COXpaHSsI-
FOTCSI 1O HACTOSIIIIETO BPEMEHM CYIIIeCTBEHHBIE U3Me-
HeHUs B aKocucrteme pek KBaumHa m CHaTonBeeM:
1) pe3ko yBeJIMYMIACh YMCJIEHHOCTDb 3aXOIsIIeii Ha
HepecT TopOyIlu 1 2) U3MeHWJIaCh TMHAMMKA TeMIIe-
paTypbl BOAbI B peKe B CTOPOHY YBEIMUECHUS IIPOJIOJI-
KUTEJIbHOCTHU TEIJIOTO Meproaa.

BecbMa BeposSITHO, UTO 3TH ABa (DaKTOpa MPUBEITN
K YIYYIIEHUWIO YCIIOBUU Haryja MajlbMbl B PEeYHOM
TIePUON XKU3HM U, KaK YaCTHBII pe3yIbTaT, K TOBBI-
BOITPOCHI UXTUOJIOTHUN Ne 6
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IIEHWIO JOJIX CO3PEBAOIINX B PEKE CaMIIOB MaJIbMBI.
M3BecTHO, 4TO co3peBaHME YacTU MOJIOAU B TIpec-
HBIX BoIaxX U (hOPMHUPOBAHUE PE3UICHTHBIX Kapiau-
KOBBIX CaMIIOB SIBISIETCSI Pe3yJIbTaTOM MHTEHCUBHO-
o pocCTa B IIEPBLIC I'OAbI 2KW3HU U JOCTUKCHMU A TTOJTIO-
BOM 3pEJIOCTH B IOBEHWJIBHOI CTaINU Pa3BUTUS TIPU
HeOoybmx pasMepax — 140—200 mm (I'py3neBa
u ap., 2013, 2017; KysuiuHn u ap., 2022). bonee Toro,
Y CUMBI JOJIs KapJIMKOBBIX CAMIIOB TECHO KOPpEeIr-
PYET C YUCIEHHOCTHIO ITonxomaoB ropoyiu (I'py3neBa
u ap., 2013). PazHble ucciaemoBaTeIn nokas3aiu, 4YTo
IIpX NOBHIIIEHUN CPEIHETOI0BOI TeMIIEpaTyphl BO-
IIbI B peKaxX y CUMBI M MaJIbMbl HA0JII0HAETCSI paHHEe
co3peBaHMEe Mojoou B mpecHbix Bomax (Nakano,
1995; Koseki, 2004; Morita, Nagasawa, 2010). Hau-
oompmnii 3G eKT A1 CO3peBaHUS B ITPECHBIX BOAAX
N YBCJIIMYCHUS JOJIN KapJIMKOBBLIX CaMIIOB IlaéT coye-
TaHUE IIOBBIIICHHON! IIPOAYKTUBHOCTHA PEYHBIX OMO-
TOIIOB 1 yBenudeHue temiieparypbl Boabl (Takami,
Sato, 1998; Jobling, 2002; Morita, Nagasawa, 2010;
Morita et al., 2014).

EcThb Bce ocHOBaHMS noJjiaraTh, 4To B pekax KBa-
yyHa 1 CHaTonBeeM Ha (hOHE MOBHIIICHUS IPOIYK-
TUBHOCTU PEK M YMIMHEHMS IIeproAa HaryJja mpo-
U30IIJI0 yBEJIMYEHUE YHCJICHHOCTU KapJMKOBBIX
CaMIIOB MaJIbMbI, UTO 1 ITOATOJIKHYJIO UX K OOJIee I~
POKOMY paccejIeHHUIO I10 peke. B pesynbrare ciyyu-
JIOCh IepeKphIBaHUE 30HBI OOUTAaHUSI KapJIMKOBBIX
CcaMIIOB MajlbMbl M HEPECTWINII KYyHIKM B peKax
Ksaumna n CHaTonBeeMH, KakK CIIEICTBUE, HapyIlIe-
HUE U30JIUPYIOIINX MEXaHU3MOB MEXIY KYHIKEH U
MaJIbMOI1 1 THOpuan3anus Mexxay Humu. He ncxkimo-
YeHO, YTO U3MEHEHME TEMIIEPAaTYPHOIO pexXuma pexK
TaK>Xe MOTJIO CIIOCOOCTBOBATh BbIXKMBAHUIO TMOPUI-
HBIX 0cObeil — paHee ObLIO IMOKa3aHO, YTO TUOPUIbI
MEXIYy apKTUUeCKUM . alpinus v pydybeBbIM S. fontin-
alis TonbLIAMU IEMOHCTPUPYIOT 00JIe€ BEICOKUIT TEMIT
pocTa B IIMPOKOM IMara3oHe TeMIepaTyphl IO CpaB-
HEeHMUIO ¢ poauTeabckuMmu Buaamu (Dumas et al.,
1996, 2007).

Takum oOpa3oM, pacIIMpeHUE 30HbI MEXKBUJIO-
BOM rubpuan3anuu roabuoB Ha CeBepo-3aragHoi
KamuaTke u mosiBjieHre TMOPUIOB B 3HAYUTEIbHOM
KOJINYECTBEC emé B IBYX CMEXKHBIX p€KaxX MOTYT CJIy-
XKUTb NTHIMKATOPOM MEPECTPOSK CTPYKTYPHO-(PYHK-
LOHAJIbHOI OpraHU3alui 3KOCHCTEM JIOCOCEBBIX
pek KamMuaTku U SIBJSITbCS peakiideil Ha MaciuTab-
HBIe U3MeHeHUs (paKTopoB BHelIHeil cpenbl. [lomy-
YyeHHbIC HAMU TaHHBIC He IPOTUBOPEYAT CYIIECTBYIO-
UM TIp€ACTaBJICHUAM O TOM, KakK MOIJIM BO3HUKATb
MEXBUAOBBIE TUOpUALI. BOJBIIMHCTBO UCCIenOBaTe-
JIeil CBSI3BIBAIOT CIy4ay MHTPOTPECCUBHOM TMOpHa3a-
LA Y TOJIBLIOB CO CJIOKHOI MCTOPUEN MOCTIISILIMAIIb-
HOI'O paccejieHUs, Korga pa3Hble BUALI MPOHUKAIU B
HOBBIE DKOCHUCTEMBI C HEYCTOSIBIIMMUCS CTPYKTYp-
HO-(yHKuMoHaIbHbIMU cBa3ssMu (Haas, McPhail,
1991; Redenbach, 2000; Taylor et al., 2001; Reden-
bach, Taylor, 2002; Oleinik et al., 2007). ITo Hamemy
MHEHMIO, OCHOBHOI MPUYMHOMN M TPEAIIOCHIIKON K
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MAacCOBOM MEXBHIOBOM rmopuan3anni B pekax Ce-
Bepo-3ananHoii KaMyaTku cTtajiu KpylmHOMacIluTao-
HBIE BO3MYILEHUSI CTPYKTYPHO-(PYHKIIMOHAJIHHOM
OpPTaHM3AIIMK YKOCHUCTEM MaJTBIX JIOCOCEBBIX PEK MO,
BJIUSIHUEM U3MEHEHU KJIMMara.

ITpumep ronbuioB 3 pek Ksaunna u CHaToJiBeeM
M MaccOBO€ IOSIBJIEHME TMOPUIOB B HUX SIBIISTFOTCS
WLTIOCTpaleil ObICTPBIX OTBETHBIX pPeaKIUil BUIOB
U aKTUBU3ALU MUKPOSBOIIOLIMOHHBIX TPOLIECCOB,
IIPOMCXONSIINX B MEHSIOIIEICS MPUPOTHOI cpere.
HecomHeHHO, Bonpoc 0 TMOpMAU3AUM TOJBLOB B
pekax Yrxosnok, Ksaunna u CHaToJiBeeM TpeOyeT 10~
MMOTHUTEILHBIX HWCCIeIOBAaHWII, MOHUTOPUHIa U
MPUCTATLHOTO BHUMAaHMUS K IIpoblieMe, KOTopast 3a-
TparuBaeT He TOJIbKO TMOPUAN3aLIMIO ABYX BUIOB, HO
M COCTOSTHUE 9KocucTeM pek Ha Kamuarke. O6palaer
Ha ce0s1 BHUMaHME BOIIPOC YCIIEITHOCTU CYIIECTBO-
BaHUSI THOPUIOB B HEHAPYIIIEHHBIX 9KOCUCTEMAaX peK
Cesepo-3anagHoii Kamuatku. OgHO M3 HaIpasiie-
HUIl aHaIMW3a MPUYUH 3KOJIOTUYECKOTO ycIiexa T'-
OpUIOB BUAUTCS B IIPUBJICUCHUN T€HOMHBIX U TpaH-
CKPUNTOMHBIX METOIOB — TPEOYIOT PELLIEHMs BOIIPOCHI
0 TOM, KaK/€e U3 aJUIeIbHBIX BADMAHTOB TPAHCKPUOM-
pyIOTCsI, KaKoBa HOBasl apXUTEKTypa KOHCEpPBaTUB-
HBIX YacTeil reHoMa M TOMY IOJIOOHOe. YKe ceifuac
€CTb JaHHBIE, YTO CPpEeIY THOPHUIOB KYHIKa X MaJbMa
U3 p. YTXOJIOK BbIsIBJIEHBI 0coOu nokosieHusi F,, F, > 2
(I'py3neBa u ap., 2020). B cBsI3u ¢ 3TUM, a TaKXe C
pacxoxXaeHUeM TUOPUIOB U POAUTEIBCKUX BUIOB 10
pa3HBIM OMOTOMAM MOXHO IPEINOJ0XUTh, YTO B Ha-
CTOsIIIEeEe BpeMsl IIPOMCXONSIT aKTUBHbBIE MUKPO3BO-
JIIOLIMOHHEIE TIPOLIECCHI U €CTh BEPOSITHOCTh CBEpIIIe-
HUSI CaMbIX HayaJIbHBIX 3TaIlOB PETUKYJISIPHOTO BH-
J1000pa3oBaHMsl.
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