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M3ydyeHa CTpyKTypa IOy ISILUN 1 OCOOEHHOCTH (hOPMUPOBAHUS TUITOB XXU3HEHHOM CTPAaTETNH Y KYHIKI
Salvelinus leucomaenis (Pallas, 1814) p. Konb (3anagHas Kamuarka). JIokanbHasi OITYJISILAS TTPEACTABIISIET
CcO0O0M CHCTEMY BHYTPHUITOIY/ISILIMOHHBIX TPYIIIIMPOBOK, BKIIOYAIOIINX B C€0ST MEIKMX OCEIJIbIX KapJIMKO-
BBIX CAMIIOB, 00Jiee KPYITHBIX PEYHBIX PEOIPOMHBIX CAaMIIOB 1 CaMOK, a TAKXKe aHAAPOMHBIX PbI0. YCTaHOB-
JIEHO, 4TO nuddepeHImanys B MIOKOJEHUN KYHIKU ITPOXOIUT B HEPECTOBBIX IIPUTOKAX B HECKOJIBKO 3Ta-
OB U pacTsaHyTa Ha 3—4 roga. [Ipoliecc HAYMHAETCS B [IEPBOE JIETO XKU3HU, KOTIa CaMble ObICTPO pacTyIye
CErOJIETKU CKAaTBIBAIOTCS U3 HEPECTOBOTO IIPUTOKA B OCHOBHOE PYCJIO PEKH, I JOCTUTAIOT MOJOBOI 3pe-
JIOCTH K 5—6 romaM XKu3HHu, (GopMUPYsI pEYHOIN peoapOMHBINM THUI KU3HEHHOI cTparternu. Bropoii atan
nuddepeHIrany B HOKOJIEHNU KYHIKI IIPOMCXOIUT B Bo3pacTte 3+ 1 00yCIOBIEH Pa3InInsIMU B TEMITE
pocTa ocobeil. BrIcTpo pacTyiye caMIlbl CO3PEBAIOT M CTAHOBSITCS KapJIUKOBBIMU, MEIJICHHEE PacTyIIe
CaMIIbl ¥ CAMKH CMOJITU(MUIMPYIOTCS M (OPMUPYIOT aHAIPOMHBII THII XKU3HEHHOI cTpaTernu. 3aBepiia-
IoIIMii aTam auddepeHIIMaIy ITIPOUCXOIUT B BO3pacTe 4+ 1 aHAJIOTMYeH TAKOBOMY B Bo3pacTte 3+. BrIsiB-
JIEHO, YTO KapJIMKOBBIE CaMIIbl KYHIXKM Ha KaMuaTke pa3MHOXAIOTCSI TOJIBKO OOMH Pa3 B XU3HU. YCTaAHOB-
JIEHO, YTO OIpeAesiolias pojib B AuddepeHINaNY TOKOJIEHUS KYHIXKU MPUHAIJIEXKUT MPOLIECCY HEPaB-
HOMEPHOTI'O TeMIIa POCTa OTAEIBHBIX PHIO B pa3HOM BO3pacTe.
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JJ1st TOCOCEBBIX PHIO XapaKTepHO BBICOKOE Pa3HO-
oOpa3ue Ha BHYTPUBUAOBOM YPOBHE OPTaHM3AIIUM.
OHO BBIpaXXaeTcss B COBMECTHOM CYIIIECTBOBAaHUU B
MOIMYJISILUSIX CUMIATPUYHBIX TPYHIIMPOBOK, pa3iv-
YAKOIIUXCI CBOMMM OMOJIOTMYECKUMHU XapaKTePUCTU-
KaMM U TUIIOM XXM3HEHHOM CTpaTeruu, obecrieunBast
BUAY YCTOMUYMBOCTh B HECTAOMIbHBIX YCIIOBUSIX CYy-
mectBoBaHust (Evolution ..., 2004; Quinn, 2005;
ITasmoB, CaBBanToBa, 2008; Schindler et al., 2010;
Chapman et al., 2011, 2012; Moore et al., 2014). B cBs13u
C OTUM BaKHBIM IPEICTABIISIETCS aHAIU3 MMyTeil (op-
MUPOBAaHUSI BHYTPUMOITYISIIMOHHBIX TPYIIITUPOBOK,
pasanyalonxcs Mo CTeNeHU BhIpakeHHOCTU aHa-
npomuun u pesupgeHroctu (Liedvogel et al., 2011;
Moore et al., 2014; Baerwald et al., 2015). U3yueH-
HOCTb OCOOEHHOCTEI U 3aKOHOMEPHOCTEll BHYTpU-
BUIOBOI nuddepeHInalu y pa3HbIX BUIOB JIOCO-
CEBBIX pPBIO HeommHakoBa. HambGosplliee BHMMaHUE

yaelsieTcsl aTIaHTUYecKoMy Jiococto Salmo salar n
kymxke S. trutta (Thorpe, 1987, 1994; YepHuukmii,
1993; Elliott, 1994; Marschall et al., 1998; Thorpe et al.,
1998; Bohlin et al., 2001; Kallio-Nyberg et al., 2009;
Marco-Rius et al., 2012), B MeHBbIIIEH CTEIEHU U3y4e-
HbI cuMma Oncorhynchus masou (I'py3neBa u ap., 2013)
u Mukuxa Parasalmo mykiss (Sloat et al., 2014; Kend-
all et al., 2015; Ky3umus u ap., 2020). Y roib10B po-
na Salvelinus — ppIO ¢ BecbMa CIIOXHOM CTPYKTYpOIt
BHUJa — 3aKOHOMEPHOCTHU (POPMUPOBAHUSI BHYTPUBH -
JIOBOTO pa3zHOOOpa3us Bce elll€ OCTalTCs MaJloUu3y-
yeHHBIMU. B Bomoémax CesepHoit Ilanmmdnkm pas-
Hble BUIbBI TOJBLOB AEMOHCTPUPYIOT HEOOBIYANTHO
BBICOKMIA afanTUBHBIN MOTEHIIMAN, 00pa3yss MHO-
XecTBO reorpadmdecknx opM U 3KOJIOTMIECKUX
IPYNOUPOBOK — KUJIbIE, MOJYIPOXOAHbIE U MPO-
XOIHBIE, OBICTPO- ¥ MEIJICHHOPACTYIIME, “KpyHHbIe” 1
KapJMKoBbIe U Tak najiee (CaBBaurtoBa, 1989; Yeper-
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738 KY3UIIWH u np.

HeB 1 1p., 2002; Behnke, 2002; ITaBnos, CaBBanuTo-
Ba, 2008; Klemetsen, 2010, 2013; Hutchings, 2011;
Ecun, Mapkesuu, 2017).

Bricokoe pazHOOOpa3ue rojibloB CO3MaET BECbMa
CJIOXKHYIO, 3allyTAaHHYI0O U MO3aWYHYI0 KapTUHY MX
BHYTPUBUIOBOI CTPYKTYphl B a3uarckoit yactu Ce-
BepHoii [Taumduku (CasBautoBa, 1989; I'puiieHko,
2002; YepemHes u ap., 2002; PwIOHI ..., 2012; EcuH,
MapkeBuy, 2017). B To XXe BpeMsi B3aUMOOTHOILLIEHUS
MEXIy TPYNIUMPOBKaMU, IPUYMHBI U TIYTU UX (op-
MUPOBAHUS HA YPOBHE OTAEJIbHBIX MOMYJISIIUN TOb-
1IOB, POJb SHIOTN€HHBIX M 3K30T€HHBIX (aKTOpOB
OCTalOTCS 10 KOHIIa HEBbIICHEHHBIMU.

Panee nipoiiecchl BHYTpUBUIOBOM 1nddepeHIIn-
aluu B poae Salvelinus GbUTM U3y4eHBl HAMU Y MaJTbMbl
S. malma Ha npuMepe JIOKaJIbHOM oy sy p. Koib
(I'by3nesa u np., 2017). Bbuto ycTaHOBJIEHO, YTO pa3-
HOOOpa3ue TUITOB XXU3HEHHOI CTpaTeruu ornpenesisi-
€TCSI KyMYJISITUBHBIM JeiicTBHEM (haKTOPOB (PIyKTy-
UpYIOIIEN cpenbl oOnTaHus. ¥ KyHIKU S. leucomae-
nis Kamuatku (Yepemnes u gap., 2002; Ecun,
MapxkeBuu, 2017) u, B yactHOCTH, B p. Koab (Ky3u-
IIAH 1 1p., 2022), Tak XXe KaK ¥ Y MaJIbMBbI, YCTaHOB-
JICHO CyIIEeCTBOBaHUE MPOXOAHONM M MPECHOBOIHBIX
KOMIIOHEHT B paMKaX omHoi momnyssunn. OgHako y
KYHIKM TIpolecchl 1udPepeHINAIINT B TOKOJICHUH
W 3aKOHOMEPHOCTU (POPMUPOBAHUS pa3HOOOpa3us
TUIOB XW3HEHHOI CTpaTeruy Ha IONYJISIIMOHHOM
YPOBHE OpraHu3aluy He u3y4deHbl. B ¢Bs3U ¢ 3TMM
LIeJIb Halllero MCClefoBaHUsl — Ha OCHOBAaHUM aHa-
JIn3a OCOOEHHOCTEM pacIipeiceHMsI, pOcTa U raMme-
TOT€HE3a BBISIBUTH 3aKOHOMEPHOCTH (DOPMUPOBAHUS
pazHoOOpa3usl TUIIOB XXKU3HEHHOU CTpaTeruu KyH-
JIKU Ha IIpuMepe moIryissuuu p. Kob.

MATEPUAJI 1 METOAMKA

Marepuan cobpaH B 6acceiine p. Koab ¢ 2002 no
2008 rr. PaboToii oxBaueHa OJIblIast 4acTh OacceitHa
pEKU, BKIIIOYAS MPUTOKU U BOTOEMBI MMPUIATOYHOM
cuctembl (Ky3uiiuH u ap., 2022). Peka Konb 6epér
HauaJjio B orporax CpenuaHoro Kamuarckoro xpe6ta
u BnagaeT B Oxorckoe mope. E€ mimHa mo oCHOBHO-
My pyciay cocTabisieT 133 kM, Ko3(GUIIMEeHT pa3BuU-
Tus pedHoii cetn 0.61 KM/KM?, cpeHMIiA pacxXos BOIbI
B yCTbE B MEXEHb 56 M3/c. Peka npencrasiger co6oit
pPa3BeTBIEHHYIO CUCTEMY MapaslieIbHbIX pyCell, UMe-
€T MHOTO KOPOTKUX (IIMHOI 3—8 KM, pacxo BOIEI B
yerbe 0.03—0.30 M3/c) mpUTOKOB TOPHOIO THUIA B
BEPXOBBSIX M CpeIHEM TeUeHUU. [IpUTOKM TYHIPOBO-
ro TUINA IIMHOM 8 —32 KM M pacxoJIoM BOIHI B MEXEHb
0.88—1.78 M*/c pacronoXeHbl MPEUMYLIECTBEHHO B
cpenHeM u HWXHeM TedeHuu (ITaBraoB u np., 2009;
Kysumus u ap., 2010).

CTpyKTypa MTOIYyASIIMM KYHIXKW W TTOApOOHas
XapakTepucTtuka (onucaHue, MopGoMeTpHust, Ouo-
JIOTUYeCKNe OCOOEHHOCTH) BHYTPUIIOMYJISIIMOH-
HBIX TPYNIHMPOBOK NPUBEACHBI B IIPEAbIAYIIINX Pa-

o6otax (IlaBmoB u np., 2009; Ky3umux u ap., 2022).
B HacTosIeM ucciaeqoBaHUU Mbl MCIIOJIB3YEM OPU-
TMHAJIbHBII MaTepuall, yTOYHEHHBIE U JOMOJIHCH-
HBIEe TaHHEIE.

PuI10 my1s1 aHanmmM3a oTIaBIMBaJI B OCHOBHOM pycCJIe,
MPUTOKAX TYHAPOBOTO M TOPHOTO THUIIOB, B BOJOEMAX
MPUAATOYHOI CUCTEMBI 1 B IIPUYCTHEBBIX 30HAX MOPSI 1
pyclia peKr 3aKMIHBIM HEBOJIOM, HAOOPOM KabepHBIX
cereit (war stuer 20—75 MM) 1 yIeOHBIMU CHACTSIMU.

OLeHKH! BCTPEYAaeMOCTH W IJIOTHOCTU MOJIOOU,
KapJIMKOBBIX CAMIIOB 1 TTPOM3BOAUTEIICH MPOBOINIIN C
puMeHeHreM 3jekTposioBa Smith-Root 24L (“Smith-
Root”, CIIIA) B magsiuem pexume (Bird, Cowx,
1993) ¢ mepeMeHHBIM MMITYJIbCHBIM TOKOM, HAaITIpSI-
xenmeM 350—400 B, yacroroit 40—60 I', mInTeb-
HOCTBIO uMItysibca 2 Mmc. Ilocie otitoBa Bcex ocobeit
00e3IBIKMBAIM pacTBopaMi MS-222 nian rBo3ond-
Horo Macna (Koufil et al., 2009; MukoauHa u 1p.,
2011). JJ1st oLeHKM IDIOTHOCTH MOJIOIM MCITOJIb30Ba-
JIN METOI TpEXKpaTHOro o6yoBa (Zippin, 1956), moka-
3aTeJIv IMJIOTHOCTU U OMOMAacChl MOJIOAY PHIO orpese-
JISUIA JUTSL y4acTKOB IIoLIAabio He MeHee 150 M2 Kax-
nerii. Coop maTepuaina (>600 06I0BOB) TIpOBEIN Ha
51 y4JacTke BOTHOM CUCTeMBI (OCHOBHOE PYyCJIO, OOKO-
BbIC TIPOTOKHU, MPUTOKU, BOJOEMBI TIPUIATOUHON CH-
cteMbl). Beero nipoananmsupoBaHo > 21 TBIC. 3K3. pa3-
HOBO3PAaCTHOM MOJIOOU BCEX BUIOB JIOCOCEBBIX PBIO.

s Bcex pui6 (>6000 35K3. 1MOJOBO3PENBIX PhIO U
MOJIOIM) BBIMOJIHEH Ouojorndeckuit aHanus (I1pas-
IuH, 1966), BKITIo4ast orpee/ieHUe MoJjia phlo U CTagun
3penoctu roHan (CakyH, byukas, 1968; [1epcos, 1975;
Myp3za, Xpuctodopos, 1991; Makeena, 1992; Umuses-
ckmii, 2003). /11t mpoBeneHMSI TUCTOIOTMYECKOIO aHa-
Jm3a ¢parMeHThl ToHan ¢ukcupoBaind B 4%-HOM
pacTtBope dopmanbaeruga. KoHKpeTHbIE 00bEMBI
BEIOOpDOK IIO pa3HBLIM BHUAAM aHaAM3a yKa3aHBlI B
COOTBETCTBYIOIIMX TAOJIMIIAX 1 HA PUCYHKAaX.

Bo3spact peIO omnpenenstiiu mo oToJuTam (carut-
Ta). st o6paTHOTO pacuMCIeHUs] pocTa pbld orpe-
Iensud paguyc otoiura (R), IIMpUHY IPUPOCTOB OTO-
JIUTa, HA OCHOBE KOTOPBIX paccuuThiBau /y, b, l5 ... [, —
pacyuclieHHbIE IJIMHBI Teaa B 1-it, 2-i1, 3-i1 ... U B Te-
KYIIWM Tobl XXKn3Hu. OOpaTHOE pacymcieHUE TINHBI
Teja peIo B pa3HOM BO3pacTe MPOBOIMIIN T10 (popMy-
sie JIu (Busaker et al., 1990): /; — ¢ = r;/R(FL — ¢), e
/; — BBIUMCIIIEMasl IJIMHA Tejla 0COO0U B i-TOM BO3-
pacre, r; — pagAyc i-TOTO TOJIOBOTO KOJIbIIAa HA OTOJIN -
Te, R — TIONHEBIN paguyc otonuta, FL — HaOmMI0OEH-
Has 1yiHa 1o CMUTTY, ¢ — CBOOOIHBIN YWIEH, BBIUMC-
JIIEMBII II0 YPaBHEHHUIO CBSI3M paauyca OTOJIUTA C
JUTMHOM pBIOKL: In FL = ¢ + InR, 1ipu 3TOM K03(hDu-
LIMEHT KOppessuuu coctaBui 6osee 0.95.

OnpenelleHe TATIA XNU3HEHHOM CTpaTeTn TIpo-
BOIMWJIU, OLIEHMBAs BEJUYMHY TOAOBBIX NPUPOCTOB
Ha otonutax (I'ynkos, 1991; Tumiep, 2007) u yauTbiBast
pe3yIbTaThl TapajUIeIbHOTO aHaIn3a COOTHOIICHUS
noHoB Sr/Ca B ortonutax (IlaBmoB u ap., 2013, 2014):
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MeCTPATOK (1 = 15), KapIMKOBBIX caMIIoB (n = 11) 1 pe-
3UASCHTHBIX ocobeit (n = 8).

JlaHHBIE OMOJIOTMYECKOIO aHajn3a obpabarbiBa-
JIM C IOMOIIIBIO CTAHAAPTHOTO YHUBApUAHTHOIO Me-
ToJla cTaTucTUueckoro aHanuza (Jlakuu, 1990) u me-
TOJIa TJIaBHBIX KOMIIOHEHT MHOTOMEPHOI CTaTUCTU-
ku (James, McCulluch, 1990). I1pu aHanm3e ri1aBHBIX
KOMIIOHEHT TMpOBeAeHa CTaHAApPTU3alMs OLIEHOK
IIPU3HAKOB, MCIIOJIb30BaHA BapMallMOHHO-KOBapHra-
MOHHAsA MaTpulia, IJINMHY COOCTBEHHOTO BEKTOpa
MIpUPaBHUBAIM K KOPHIO KBaJpaTHOMY U3 €ro co0-
ctBeHHoro 3HaueHus (Rohlf, 1993).

I[icronornyeckue mpermnapaThl IIOJIOBBIX XKENIE3 M3-
TOTaBJIMBAJIM MO CTaHAAPTHBIM MeTonukaM (Pomeiic,
1953) ¢ ucnonb3oBaHUEM MOIyaBTOMATUYECKOTO T~
crojiornyeckoro obopynoBaHus (“Medite”, TI'epma-
Hus1): Tuctoriporieccop TPC-15, 3anuBoyHast cTaHIMs
TES-99, mukporom Meditome M530. Cpesbl roHan
TOIIMHOM 3—5 MKM ITOCIEIOBATEIbHO OKpaIlNBaIU
reMaTOKCWIMHOM Dpinxa U 303uHOM. Portorpadum
CpEe30B ITOJIOBBIX XeJIE3 CeIaHbI C IIPUMEHEHNEM MUK~
pockona Keyence Biorevo BZ-9000 (“Keyence”, fo-
Hus). CTeneHb pa3BUTUs oolToB roHan 11 craguu
3pEIOCTU OLEHUBAJIN II0 SIIEPHO-LIUTOILIa3MaTIE-
CKOMY OTHOIIEHUIO, PACCUMTAHHOMY KaK OTHOIIIE-
HUE TUIOLIAAY s1Ipa K IUIOIIAAN LI TOIIa3Mbl KJIETKH
Ha cpese, IpolleaineM BOIM3K €€ LIeHTPaJIbHOI Ya-
ctu. MeHbllee 3HaYe€HUE 3TOrO0 OTHOIIEHUST COOT-
BETCTBYET O0Jiee MHTEHCUBHOMY pocTy KJieTku (I1aB-
JIOB 1 Ap., 2014; I'py3nesa u ap., 2017). U3amepeHust Be-
JIMIMHBI TOAOBBIX IIPUPOCTOB OTOJIMTOB M OIIPEACICHIE
SIIEPHO-LIMTOIIA3MAaTUYECKOTO OTHOILICHYSI TIPOBOIM -
JI1 C MCIOJb30BaHUEM MPOrpaMMHOTO obecIieye-
ausg Image J ver. 1.50i. CtaTuctyeckyro oopadboT-
Ky MaTepuaJja BHITIOJHSIIN 110 UHAVBUAYaJbHbBIM U
0000IIEHHBIM OKA3aTeJIsIM, COBOKYITHOCTh 3HAYCHUIA
B BEIOOPKaX COOTBETCTBYET HOpMaJIbHOMY pacIipeeie-
Huto (p > 0.05, kpurepuit Konmoroposa—CMupHOBa).
Hcnonb3oBamu omHO(AKTOPHBINA  AUCIEPCUOHHBII
aHaM3 1 Koo pummeHT Koppeasauun [Tupcona r.

PE3VYJIBTATDI

@DeHeTHYECKOE U IKOJIOTHIECKOE
pa3HooOpasue KyHIKu B 0acceiine p. Koab

Ha ocHoBaHUM M3y4eHMsT pa3MEPHOI0, BO3pacT-
HOTO M TI0JIOBOTO COCTaBa, OLIEHKU YMCIEHHOCTU U
aHaJIM3a CE30HHOIO pacIipelesieHus] pbl0 B pevyHOt
CUCTeMe U YCThEBOIl 30HE PEKM YCTaHOBJIEHO, YTO
MOIYJISILIYS KYHIKY UMEET HepaBHOMEPHOE MO3ary-
HOE pacIipeesieHue, CIIOKHYIO CTPYKTYPY U COCTOUT
n3 HeauddepeHIMPOBAaHHON MOJIOAW W BHYTPHUIIO-
MYJISIIAOHHBIX TPYNITUPOBOK PhIO, pa3IMyaloInXCs
TUIIOM XKM3HEHHOM CTpaTerMu U OMOJIOTrMYEeCKUMU
napameTpamu (tabi. 1, puc. 1). [IpecHoBogHasE KOM-
IMMOHEHTa MONyJIsIuny KyHmku p. Konbs npencraBieHa
Pa3HOBO3PACTHOM PEYHOM MOJIOABIO C IOBEHWILHBIM
THUIIOM OKPacKH (MIECTPSATKAMU ) 1 MUTPUPYIOIIEIA B MO-
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pe TTOKaTHOI MOJIOIBIO Ha Pa3HBIX dTalax cepeOpeHus
(cmontamu). B peuHom OacceiiHe oOHapy>KeHbI 0COOM,
JIOCTUTAOIIKE TIOJIOBOI 3peJIOCTH B peKe — KapJIMKO-
BbI€ CaMI1lbl U PEUYHbI€ PEOJPOMHbBIE CaMIIbl U CAMKHU.

PacnoJio:keHue HepeCcTHIIMIIL
B peuHoii cucreme. PasmHoxkenue

Hepectunuina KyHIXU OOGHapy>KeHbI TOJBKO B
HEeOOJBIINX MPUTOKAX (TOPHBIX M TYHOPOBBIX) WJIN B
BEPXHEI YaCTU KPYITHBIX IIPUTOKOB, TJE IIIMPHHA pycJia
pyubeB 0.8—1.5 M, cpeaHsis ruiomaab MoMepeyHoro ce-
yenus1 0.98—1.77 m?, pacxon Boasl B ctBope 0.07—
0.09 m*/c, cpenHsia cKOpOCTh TeyeHus: 25—28 cm/c,
MaKcUMaJibHasi CKOpocTb — 35—41 cM/c (ycpemHEH-
HbI€ JaHHBIE IT0 22 HEPECTOBBIM y4aCTKaM YETBIPEX
MMPUTOKOB). BOCIIpOM3BOACTBO JIOKAJIbHONI ITOIYJISI-
LM KYHIKW OCYIIECTBIISIETCS IIPEUMYIIECTBEHHO 3a
CUET aHAIPOMHBIX caMOK (TabJ1. 1), HeKoTopas pojb
NPUHAJIEXKUT CaMKaM C PEYHOM PEOIPOMHOM K13-
HEHHOM CTpaTerueii, omHaKO MX IOJISI He IIPEBHIIIAeT
5% Bcex caMoK. B To e BpeMsI B HOITyJISIIIUY HaOJTI0-
JIaeTCsl BBICOKUII YPOBEHb pa3HOOOpa3usl CaMIIOB
(puc. 1). AHagZpOMHBbIE U peUHbIC PEOJPOMHBIE 0COOU
(caM1Ibl ¥ CaMKM) M KapJIMKOBBIE CAMIIBI pa3MHOXa-
10TCsl coBMecTHO. Ha HepecTtunuiax B Iepuos Hepe-
CcTa OHY O0pa3yloT CMEIIaHHbIEC TPYIIIBI IIPOU3BOII-
TeJIeli — MKPY OMHOI CAaMKK MOT'YT OCEMEHSITh HECKOJIb-
ko camioB. Ilo maHHepIM HabOmoneHwit >60 ciaydaes
HepecTa, Ha OOHY aHAaIpOMHYIO CaMKYy IIPUXOINTCS
OJIMH aHAIPOMHBINA, OOIUH PEYHOU PEOAPOMHBIN U
OIWH, PEIKO IBa, KapJMKOBBIX caMlia; Ha OIHY pe-
OIPOMHYIO CaMKy — OIUH PEYHOM PeOIPOMHBII I
OIVH MEJKUU aHAIPOMHBIM M OOIUH KapJIMKOBBINA ca-
mell. 1o HammM HaOMIOOEHUSIM, aHAAPOMHEBIC CaMIIbI
MPUHUMAIOT YYacTHEe B HEPECTEe C OMHOM caMKOii, Torma
KaK peYHbIe PeOIpOMHBIE 1 KapJIMKOBEIE CaMIIbl MOTYT
MPUHUMAaTh y4acTHe B HEPECTE C HECKOJIbBKMMU CaMKa-
mu (11o: KysuiiuH u ap., 2022; ¢ AONOJTHEHUSIMU).

Pacnpenenenne u ouosioruyeckne 0COOEHHOCTH
rpyNNnUpoBOK KyHIxu B 6acceiine p. Koib

ITo maHHBIM 00JTOBOB Pa3HBIX YUYACTKOB PEYHOI CH-
CTeMBbI, HETIOJO0BO3pegass MoOJOAb (mecT-
PSITKH) BCTpeYaeTCs B ITOAABIISIIONIEM OOJIBIINH-
CcTBe B mpuToKax (tab6u. 1, 2). Hanbompiine mioTHO-
CTM MOJIOOM KYHJIIXKM IIpUYPOYEHBI K CpeIHEeMYy U
BEpXHEMY TEUYECHMIO IPUTOKOB, II€ PACIIOIOKEHBI
HepecTuauila Buaa. B ocHoBHOM pyciie peKu MOJIOIb
KYHIKU pelKa, U TOJIbKO Ha ynajeHuu > 50 KM oT
YCThSI €€ IOJIST YBEJIMYMBACTCS U B PsIe MECT MOXET
Jocturath > 11%. KapaukoBble caMIbl KyH-
XU B 0acceliHe p. KoJib BHE HEPECTOBBIX MIPUTO-
KOB He oOHapyxkeHbl. OHM HEMHOTOYUCJIEHHBI, BE-
YT OMMHOYHBII M CKPBITHBIM 00pa3 XXU3HU, BHIOM-
past YKpbITbie OMOTOITLI. PeYHEBIEe peONpOMHBIE
0Cco0M KYHIXXM OOMTAIOT B OCHOBHOM pYCJIe PEKU U
KpaiiHe peIKo — B KPYITHBIX OOKOBBIX ITpoTokax. Ha
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POCT, TAMETOI'EHE3 U 3BAKOHOMEPHOCTU ®OPMHNPOBAHHMA PASHOOBPA3UA 741

IMPUTOK PEKA MOPE

0+...3+, FL 60—207 mm, W 3—111T,

1
I
I
HermonoBo3pesnbie ecTpsITKH, |
I
I
I

n=1911
\ TToxkaTHas MOJIOIb — CMOJITHI,
3+...4+, FL 172—235 mm, W42—139 1,
n=190
|
|
|
|
KapnukoBsie caMIIbl, Peunrblie pe3ugeHTHBIE 0OCO0U, I
3+...4+, FL 188—247 mm, W 92—155T, 3+...7+, FL 217—436 mwM, I
n=2335 W101-850r, n =114 I
|
|
|
1

AHaapOMHBIE HEITOJIOBO3pEble PHIObI,
COBEpIIAIOIINE MHOTOKPATHBIE BBIXOIbI B MOPE
1 00paTHO B peKy, 3MMOBKa B pycJie peKH,
3+...5+, FL 240—415 mMm, W290—850 1,
n=277

/

AHanpOMHBIE TPOU3BOLUTENN,
5+...10+, FL 298—675 mMm, W 304—3560 1,
n=269

\,
BOCHpOI/I?»BOHCTBO IOyl u

KapaukoBbie camIiibl

(10—12 camuon AHaIpOMHBIE CaMIIbI
Ha HepeCTUIIUIIAX) u camxu (78—84%
PeBH)ICHTHI:Ie caMlbl

u camku (3—5%)

CoOTHOILIEHME TTPOU3BOIUTEIIEH
Ha HEPECTUINILIAX:
1 mpoxomHast caMKa : 1 pOXoaHOM camell :

T

I

I

I

I

I

I

MPOM3BOIUTEINECIH) |
|

|

I

I

I

1—2 KapMKOBBIX camlia : | pe3uIeHTHBII camelr |
1

Puc. 1. CtpykTypa nonyiassuuu KyHmxku Salvelinus leucomaenis p. Konb 1 npenesibl BaApbMpoBaHUs Bo3pacTa, OaUHbL (FL) u
macchl (W) Tena pbIO BhIIEIIEHHBIX BHYTPUTIONYJISIIIMOHHBIX TPYIIITMPOBOK; # — YMCJIO UCCIIEAOBAHHBIX PbIO. (110: Ky3ummH u 1p.,
2022; ¢ HOTIOJTHEHUSIMM).
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IUIEcax OHU CTPOTO IIPUYPOUYCHBI K 3aBajlaM 1 3aJ10-
MaM, BeAyT OMUHOYHBIN U CKPBITHBII 00pa3 >ku3Hu. B
LIEJIOM YHMCJIEHHOCTh PEYHBIX pEOIPOMHEIX 0COOCH He-
Benmka (puc. 1). AHaAagZpOMHBIE OCOOM B IIEPUOI
HaryJa npuypodeHbl K MOPCKOI 30HEe BOJIM31 PEYHO-
ro ycths. B p. Konb KyHIKa — XUIITHUK, TIEPEX0 Ha
NUTaHKE PIOHOM MUILEN MPOUCXOIUT B BO3paCTe Ce-
roJIeTKa; y I0JIOBO3PEJIbIX 0cobeii (KapIMKOBBIX CaM-
LIOB, PEYHBIX PEOIPOMHBIX ¥ aHAIPOMHBIX) PHIOa SIB-
JISIETCSI AOMWHMPYIOIIUM KOMIIOHEHTOM TIHUTaHUS
(Tabi. 1). Takum o6pa3zoM, BaxKHEUITMMHY Y4acTKaMU
PEYHOI CUCTEMBI, TAe IMIPOXOAST IMPOIECChl BOCIIPO-
M3BOACTBA U mudepeHIaly KyHIKA B IIOKOJIe-
HUU, SIBJISIIOTCS HEOOJbIIME MPUTOKU TOPHOIO U
TYHAPOBOTO TUITOB.

Ilepepacnpeneenne 1 MUTPALKMA B PEYHOI CHCTEME

ITo pesynbraTam aHajaM3a MOKATHOM MUTIpaLUM,
cMoaTUGUKALIMS KYHIXH MPOUCXOIUT B IIPUTOKAX
(p. Kpachas, pyuysu ImuHuctoiii, CkBuuuk, Cumo-
BBIIi; IBA TOJa HAOIIONEHUIT), OTKYIA CMOJITHI CKaThI-
BalOTCSI B OCHOBHOE PYCJIO U jajiee — B Mope. B oc-
HOBHOE PYCJIO PEeKM ITOKaTHAasI MOJIOIb BBIXOIMT Ha
pa3HBIX CTAIUsIX cepeOpEeHNSI, MPEUMYIIIECTBEHHO Ha
cramum “cepeopucroit nmectparkn” (mo: Kysumma
u 1p., 2002; Pavlov et al., 2005). Ckat cMOJITOB KyH-
JIXKI 13 IPUTOKOB IIPOXOIUT MO3Ke OCTAILHBIX BU-
OB — ¢ 24—28 110H IIpU IporpeBe Boabl 6osee 12°C
— W MPOJOJIKAETCS 10 KOHIIA MIEPBOI HEIEN UIOJIS.
Ilepuon ckaTa y KyHIKM KOpOYe, YeM Y OCTaJIbHBIX
BUIIOB JIOCOCEBBIX pbI0, — 7—10 cyT (maHHBIE T10 Ye-
TBIPEM TIPUTOKAM, JIBa T'oJia HAOJIOAEHUI IO OMHOMY
IIPUTOKY, YEThIpEe roaa HabII0neHUIT).

ITomMuMoO cKaTa CMOJITOB U3 HEPECTOBBIX IIPUTO-
KOB YXOIUT HECMOJTU(MULMPOBAHHAS MOJIOAb, Ipe-
MMYILECTBEHHO CEroJIETKU. BBIX0O/ cerojieToK U3 He-
PECTOBOrO MPUTOKA TIPUYPOUEH K OCEHHEMY TTaBOIKY,
KOTOpHIiT B OacceitHe p. Kok TporcxonuT B IIepBOit
nojIoBUHE CeHTsI0psi. 1o JaHHBIM 00JI0BOB, ITOCIIE 3a-
BEPILIEHUS OCEHHETO MaBOAKa B OCHOBHOM PYCIIEe HIKE
YCTbsI IIPUTOKOB MOSIBJISIIOTCS CETOJIETKN KYHIIKU, KO-
TOpbIEe OTCYTCTBOBAJIM Ha 3THX YyYacTKaxX A0 MaBOAKA
(tabmn. 3). ITo-BuauMomy, BEIXOI CETOJIETOK KYHIKU U3
IPUTOKOB aCCOLIMUPOBAH C OCEHHUMM I1aBOIKAMU — B
TOIbl C CWJIBHBIMU JNOXISIMU M BBICOKMM IMOIBEMOM
YPOBHS BOIbLI B MPUTOKE KOJIMUECTBO CETOJIETOK Ha
KOHTPOJIbHBIX y4acTKax HUXE YCThs IIPUTOKA 0OJIb-
11Ie, YeM B TObI CO CJIa0bIM OCEHHUM IaBOAKOM (y =
= —83.24 + 0.3044x, R>=0.72 £ 0.042, p < 0.01).

J1Ha Tejia cerojieTOK, CKAaTUBIIIUXCS M3 IPUTOKA
B OCHOBHOE PYyCJIO, JOCTOBEPHO OOJIbIIE, YEM Y OCO-
Oeii, ocTaBIIMXCs B IIpuToke (tadma. 4). Pactipenene-
HUe HaOMIOAEHHBIX 3HAYEHUI IJIMHBI Y CErojIeTOK,
OCTaBIIMXCSI B IPUTOKE, ACUMMETPUYHO U CMEIIIEHO
BIeBO (KO3(ODUIIMEHT aCMMMETPUM OTPHUIIATEIIb-
HBII1), TOrma KaK y CEroJIETOK, BBIJIOBJICHHEIX B OC-
HOBHOM pYyCJIe HIZKE YCThS IPUTOKA, pacIipeaesieHue
TaKXXe aCUMMETPUYHO, OMHAKO CMEIIEHO B CTOPOHY

KY3UIIWH u np.

0ObILIMX 3HAYEHUU — KOXDOUIIMEHT aCUMMETPUU
MMeeT TOJIOKUTEIbHOE 3HaUeHNEe 1 TIPEeBbIIIaeT Mo-
pOTOBLI YPOBEHL. DTO YKA3BLIBAET HA TO, YTO U3 MTPU-
TOKOB B PYCJIO PEKM BEHIXOHSAT Hanboyiee KPYITHBIE
0COOM-CETOoJIETKN KYHIXKI B TOKOJICHUH.

INepepacnpenesnieHre peuHbIX PEOIPOMHbBIX PbIO B
peKe CBSI3aHO C HEPECTOM: MOJOBO3pesible 0COOU B
Hayajie CEHTSIOps 3aXOIsT B IPUTOKU, a MOCTIE HEpe-
CTa, YK€ B cepeIuHe Mecslia, CKaTbIBalOTCs OOpaTHO B
OCHOBHOE PYyCJIO U 3aHUMAIOT HOBbIE PYCJIOBbIE OMOTO-
mbl. TakuM obpa3oMm, pedHasi peolIpoMHasl KyHIXa B
OacceiiHe p. Kosb sIBasieTCS TUMWYHBIM PYCIOBBIM
XUIIIHUKOM, TPUYPOUYEHHBIM K TPOCTOPHBIM (LLIMPO-
KWM U TJTyOOKMM) y4acTKaM PEKU.

AHagpoMHasi MUTpalusl KyHIKU U3 MOpPSI B CTO-
POHY HEPECTOBBIX IMPUTOKOB IPOXOIUT B aBrycTe.
I1pu nBMKeHUU BBEPX MO peKe aHAIPOMHbBIE U PEYHbIE
pPEonpOMHBIE 0COOM MOTYT 0OpPa30BbIBATh COBMECTHbIE
rpyniibl. B HepecTOBbIN MPUTOK aHAAPOMHBIE U ped-
HbIE PEONPOMHBIE 0COOU 3aXOASAT OMHOBPEMEHHO.

BospacrtHoii, pa3mepHbIii
¥ BeCoBOii cocTas KyHIKU U3 p. Kosb

BospacTHoii cocTaB 1 BO3pacT MOJOBOIO CO3peBa-
HHUSI CaMIIOB U CaMOK KYHIIKM C pa3sHbIMU TUITAMHU
XKM3HEHHOI1 cTpareruu pa3nudeH (puc. 2). Kapanuko-
BbI€ CaMIlbl B MOKOJIEHMM KYHIXU CO3PEBAIOT Iep-
BbIMU. B mpuTOKax OHM TIpeacTaBieHBI OCOOSIMMU
JIBYX BO3PACTHBIX KJIaccoB, 3+ u 4+, gaiie co3peBa-
HUE KapJIUKOBBIX CAMIIOB IIPOMCXOIUT B IISITUJIETHEM
Bo3pacTe (Tabn. 2). PeuHble peogpoMHbIe W aHa-
POMHBIE CaMIIbl CTAHOBSITCS ITOJIOBO3PEIBIMUA HAYM -
Has ¢ mecTwiIeTHero Bo3pacra (5+). Cpenn pedHbIX
pPEOAPOMHBIX CaMIIOB 3Ta BO3pacTHasl rpymmna co-
cTaB/IsIeT OOJNBIIYIO YacTh, Y aHAAPOMHBIX CaMIIOB
MOOAJIbHBIM BO3PACTHBIM KJIACCOM SIBJISIIOTCS PHIOBI
B Bo3pacte 6+. CaMKU peyHOi peoapOMHOiT 1 aHa -
POMHOI KYHI>KM Tak:Ke BIIEpBble CO3PEBalOT B BO3-
pacte 5+. HauOGomplryio momio cpeayd peYHbIX pe-
OIPOMHBIX CAMOK COCTaBJISTIOT 0COOU B Bo3pacTe 6+,
cpeou aHaOIpOMHBIX CAaMOK — PHIOBI B Bo3pacTe 7+.
AHaIpoMHBIE CaMIIbl U CaMKHU JTOCTHIAIOT IIOJIOBOM
3pEJIOCTU TI0C/e IBYX BhIXOAOB B Mope. IIpomomku-
TEJIbHOCTb XKM3HU PEUYHBIX PEOAPOMHEIX CAMIIOB, KaK
MIPaBWIO, HE TIPEBBIIIAET CEMM JIET M eIUHUYIHO (1 = 5,
2003—2008 rr.) 0OHapy*XeHbl BOCbMUJIETHHUE OCOOMU.
AHanpoMHBIe caMIIbl 1 CAaMKM JOXWBAIOT A0 OTUH-
HaaaTUJIETHETO BO3pacTa.

IMecTpsiTKM KyHIXKU pa3zHOro Iojla OQHOTO BO3-
pacTa UMeIOT CXOTHBIC IUIMHY M Maccy Teja, TOCTO-
BEPHBIX Pa3jInuMii MEXIy caMllaMU U CaMKaMu He
BBISIBJIECHO BO BCEX BO3pacTHBIX Kijaccax (Tabi. 5).
JnmmHa 1 Macca tena cMoJIToB moctoBepHo (p < 0.001)
OoJibllle, YeM Yy HEII0JIOBO3PEIO MoJionu (BO3pacT-
Hoit kiacc 3+ — f, = 4.33 1 5.02). KapiukoBsie caM-
bl UMeloT poctoBepHo (p < 0.001) 66mblIyIO TTO
CPaBHEHUIO CO CMOJITAMM M TECTPITKAMM ITUHY
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KY3UIIWH u np.

Taomuna 3. [l10THOCTD (cpenHee 3HaAUEHUE W €ro OlIMOKa) CErojieToK KyHIKU Salvelinus leucomaenis B HepecTOBOM
MPUTOKE 1 COMpeNesIbHBIX yyacTKaXx oCHOBHOro pycia p. Kosb no (15—25 aBrycra) u nocie (15—20 ceHTI0ps1) oceHHEero

MaBoOIKa, 3K3/M2, ycpenHEHHBIe JaHHBIE 3a 4 Toma

HepecTtoBblii mpuToK

P. Konb
BHH3 II0 TEHEHUIO yCThE BBEPX 110 TEYEHUIO
I1epuon
VnaneHue oT ycThsl IPUTOKA, KM
0.5 0—-0.2 1 3 5 7 9
Pyueii ImuHucThI
15—20.08 0 0.55+0.02 | 0.76 = 0.05 | 1.01 £0.04 | 3.65+0.10 | 1.36 £ 0.08 0
15—20.09 0.36 £ 0.02 0.72+0.08 | 1.33+0.05 | 1.79+0.08 | 2.88+0.11 | 1.04+0.09 0
Pexa KpacHas
20—-25.08 0 0.21 +£0.04 | 0.36 £0.04 | 0.79 £0.06 | 2.02+0.09 | 2.29+0.08 | 3.04 0.1
15—-20.08 0.31 £0.02 0.69+0.07 | 0.82+0.09 | 1.02+0.09 | 2.75+0.11 | 2.83+0.10 | 2.89£0.1
Pyueit CumoBslit
20—-25.08 0 0.79 £0.05 | 0.88+0.06 | 1.95+0.06 | 2.33+£0.09 | 3.97 £0.11 0
17—20.09 0.76 £ 0.03 1.10+0.07 | 1.37+£0.08 | 2.02+0.08 | 2.45+0.10 | 3.61 £0.12 0

Ta6muna 4. JIauHa tena (FL, MM) ceroneTok KyHIKu Salvelinus leucomaenis B mpuTOKax 1 OCHOBHOM pycie p. Komb Ha

Y4aCTKE HMKE UX YCThA B CCHTH6DC

IIputox (yyacTok O1LIeHKY pa3Iuaunii
OCHOBHOTO pycJjia peKu Mpurok Pycito
HIKe BITaJeHUs PUTOKA), Iy U-tect
pacCTOSTHUE OT €T0 YCThSI, M
83.3+£1.88(61-98 99.2 £2.14 (93-105
P. Kpachas, 550 ( ) ( ) 5.43 0.0012
—0.402*[115] 0.593* [83]
82.7 £1.94 (60—98 101.1£2.20 (93—108
Pyu. Imunucrerii, 200 ( ) ( ) 6.27 0.0010
—0.422 [85] 0.605% [77]
81.8 + 1.88 (61-96) 103.4 £ 2.31 (93—-108)
Pyu. CkBuuuk, 150 7.02 0.0010
- —0.357* [181] 0.515%[82]
82.5+1.74 (62—-97 102.9 £2.43 (94—1
Pyu. CumoBslii, 450 ( ) 029 3 (94-109) 6.41 0.0010
—0.315% [344] 0.533*%* [136]
81.7 £1.89 (60—96 + —
Pyu. YBanbHbwiii, 250 ( ) 100.3 +2.25 (94-106) 6.32 0.0011
—0.421 [85] 0.588 * [54]

IIpumeuanne. Ham yepToit — cpenHee 3HaYeHUE TTOKA3aTelIsl M €ro OlInOKa, B CKOOKaxX — IMpeielibl BApbMPOBaHUSI; TIOM YePTOil — KO-
adduLreHT acumMMeTpur (3HaYuM npu: * p < 0.05; ** p < 0.01), B KBaApaTHBIX CKOOKAX — YMCJIO PBIO, 3K3; £y — 3HAUEHME KPUTEPUs
CreronenTa (utst Beex 3HaueHuit: p < 0.01), U-tect— kpurepuit ManHa—YUTHU (OTIIMYUS TOCTOBEPHBI BO BCEX CIIyYasIX).

3+ —1,=4.87u6.02) umaccy 3+ —1,=5.21 1 6.12)
Tena. PeuHbie peogpoMHBIe 0cCOOM B OTHOBO3pPAaCT-
HBIX KJIaccax UMEIOT JOCTOBEPHO OOJbIINE JITUHY U
Maccy Tejia IO CPAaBHEHUIO ¢ MeCTPITKAMM, CMOJITa-
MU 1 KapJIUKOBBIMU camIaMu. ITogoBo3pebie aHamd -
POMHBIE PhIOBI B OMTHOBO3PACTHBIX KJIaccax Mo JJINHE
M Macce Tejla CYIIeCTBEHHO OOJbllle PEeYHBIX pe-
OIPOMHBIX 0CO0OEi, B HEKOTOPBIX CIy4asix Mpeaesibl
BapbUPOBAHMUS IIPU3HAKOB JaKe He IEPEKPhIBAIOTCS.

Pocr

CaMlibl U CaMKM TIECTPSTOK M CMOJITOB OIHOTO
BO3pAacTa CXOIHBI MO PACYMCIIEHHBIM JUIMHAM Tejla B
Bospacte 1+ u 2+ (Ta6:a. 6). [1o cpaBHEHUIO ¢ TIeCT-
pSITKaMu JJis CMOJITOB TOTO K€ BO3pacTa B rofl, Mpe-
LIECTBYIOLIMIA cKaTy (OLIEHKa 110 BO3paCTHOMY KJac-
cy 2+), xapaKTepHbI 1OCTOBEPHO OOJIbIIINE 3HAYEH S
BBIYMCJIEHHOM NJIMHBI Tena (¢, = 3.54 n1s caM110B 1
ty = 3.33 mis camok, p < 0.01). PacuucieHHble JTMHBI
Ne 6 2022
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Puc. 2. Bo3pacTHoii cocTaB nmpousBoauTelieit KyHmku Salvelinus leucomaenis p. Konb: a — cam1ibl, 6 — caMku, (M) — KapJIuKoO-
Bble caMLibl (351 9K3.), (A) — peyHbIe PEOIPOMHbIE 0COOH (COOTBETCTBEHHO 64 1 31 3K3.), (1) — aHagpoMHBbIE phIObI (104 1 112 5K3.).

TeJla [, KapJUKOBBIX CaMIIOB €ll€ OOJIbIlEe, YeM Yy
MEeCTPSATOK U cMoATOB (£, = 1.98 u 1.99, p < 0.05). dnsa
PEYHBIX PEOIPOMHBIX 0COOEM XxapaKTepeH HanuboJjee
BBICOKHUI POCT HAUMHAas YK€ C TIEPBOTO JIETA )KU3HU —
pacuucieHHas IJIMHA TeJla Y HUX HauoOosbliias (¢, =
=3.56 1 3.63 COOTBETCTBEHHO IPU CPaBHEHUU C
necTpsiTkamu u cmoaTamu, p < 0.01). B nanbHeiiem
IUTS. PEYHBIX PEOAPOMHBIX pbIO XapaKTepeH cCaMblid
BBICOKMIA TEMIT pOCTa BHYTPU PEYHON KOMIIOHEHTHI.

Taxkmm o6pa3om, B TOKOJICHNN KyHIKW HAOJTrOIa-
FOTCSI 3BHAYMTEJIBHBIC pa3IM4us B TeMIIe pocTa (puc. 3).
Peunble peogpoMHEBIe pbIOKI (IpyIIIia, KOTOPYIO MbI B
laHHOII paboTe YCIOBHO Ha3blBAEM CaMBIMMU
OBICTPO pPACTYIIMMH OCOOSIMU B ITOKOJICHUM)
ocJie cKaTa U3 HEPECTOBOIO IIPUTOKA B KOHIIE IIep-
BOTO JIETA >KM3HU CYILLIECTBEHHO ONEpPEKaroT IO IIPr-
pocTaM IJIMHBI Tejia BCeX PhI0, OCTABIIIMXCS B IIPUTO-
Kax. Cpeny peIO, OCTaBIIUXCS B TIPUTOKE, CITYCTS IBA
roza IocJje repBoii audepeHIany 1 yxona YacTu
CETOJIETOK B PYCJIO PEKH, C TPEThETO JIeTa XKU3HU (BO3-
pact 2+) BHOBb IIPOUCXOIUT PACXOXICHUE IO TEMITY
pocta. B 3TOM BO3pacte OPMHUPYIOTCS TPU TPYIIIHI

BOITTPOCHI UXTUOJOTUU Ne 6

TOM 62 2022

pbI0. I1epBy1o 00pa3yoT 0coOM-caMIIbl C YMEPEH -
HO BBICOKUM TEMIOM pPOCTa,KOTOpHIE Ha CJie-
OVIOIIWI rom, B Bo3pacTe 3+, JOCTUTAIOT MOJIOBOM
3PEJIOCTU B IPUTOKE M CTAHOBSITCSI KAPJIUKOBBIMU CaM-
mamMu. Bropyio rpynity ¢opMHUpYIOT CMOATBI, Y KOTO-
PBIX, KaK 1 Y KapJIMKOBBIX CaMIIOB, HAOIIOAAETCS YCKO-
peHMe TeMIIa pocTa B TOMI, MPEAIIECTBYIOIINI CKaTy, —
yMEpEeHHO pacTyliue ocoodou (puc.4). Tperbio
TPYMITy OPEACTABISIIOT HEMOJIOBO3pENble MECTPSATKU C
CaMbIM HU3KUM TEMIIOM POCTa — MEIJIEHHO PaCTyILNe
ocobu. Mx okoHuarenbHast auddepeHumalms Ha Kap-
JINKOBBIX CAMIIOB M CMOJITOB ITPOM3O0MAET Ha CIIEAyIO-
7t ron, B Bo3pacte 4+.

OneHKa mapaMeTpoB pocTa MeCTPSITOK, CMOJITOB,
KapJIMKOBBIX CaMIIOB U PE3UIEHTHBIX O0CO0Oeii KyH-
mxu p. Konb ¢ ucnonab3oBaHWEM MeTOJa IIaBHBIX
KOMITOHEHT MoKa3ajla HaJIMurie BbIpaX€HHOU IpyIi-
MoBoit n3MeH4YuBOCTU (puc. 4). MakTopHbIe 006ja-
CTM, COOTBETCTBYIOIIIME TEeCTpPSATKAM U CMOJITaM, B
3HAYUTEIBHOM CTeNeHM TIepekphiBaioTcs. Hamnbomee
000co0JIeHHOE TIOJIOXKEHWE 3aHUMAIOT (GakTOpPHBIE
00J1acTU PEYHBIX PEOAPOMHBIX PbIO U KapJIMKOBBIX
CaMIIOB, BIUJIOTb N0 MOSIBJI€HUS TUCKPETHOCTU OT
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Ta6auna 5. Z[J'[I/IHB_ 1 Macca Te€jia MOJIOAHN, KapJIMKOBbLIX CaMIIOB, P€YHbLIX PpCOAPOMHBIX 1 aHAAPOMHBIX pr6 B ITOIMyJIAIINN

KY3UIIWH u np.

KyHIkU Salvelinus leucomaenis 6acceiina p. Konb

ITon, BO3pacrT, jget Yucno pri0, 3K3 Jmvna (FL), MM Macca, r
IlecTpsiTKM 13 MPUTOKOB (aBI'yCT—CEHTSIOPH)
Camupl, 0+ 582 81.6 (60—98) 7.9 (2.8—14.6)
Camku, 0+ 577 82.3 (61-97) 7.9 (2.8—14.2)
Camupl, 1+ 202 102.8 (81—133) 15.8 (5.6—31.2)
Camkwu, 1+ 216 101.7 (80—123) 14.1 (5.0-21.4)
Camiipl, 2+ 118 136.1 (100—170) 35.6 (11.3—80.1)
Camku, 2+ 124 133.2 (98—164) 30.2 (9.9-70.2)
Camiipl, 3+ 58 171.8 (118—207) 63.1 (26.1—111.3)
Camku, 3+ 34 172.3 (116—202) 63.3 (21.4—100.4)
CMOTHI — ITOKaTHbBIE 0COOU U3 TPUTOKOB (MIOJIb)
Camupbl, 3+ 39 185.5 (172—195) 64.8 (41.6—82.9)
Camku, 3+ 71 186.8 (174—197) 65.6 (44.3-93.6)
Camiipl, 4+ 14 218.5 (196—235) 115.7 (80.0—134.2)
Camku, 4+ 66 222.4 (200—235) 119.3 (94.5—139.0)
KapnukoBbie caM1ibl U3 TIPUTOKOB (CEHTSIOPH)
3+ 179 198.5 (188—217) 103.6 (92—131)
4+ 156 232.8 (223-247) 134.5 (105—155)
Peunrle peonpoMHBIe PEIOH B JIETHIOIO MeXeHb (aBryCT) 1 B IeproI HepecTa (Hadajlo CEeHTSIOpST)
Camiipl, 3+* 18 237.3 (217-304) 162.8 (101-317)
Camkw, 3+* 5 233.4 (220-279) 150.2 (107—280)
Camupl, 4+* 26 272.6 (237—321) 225.8 (164—340)
Camkw, 4+* 12 279.7 (242—-310) 230.1 (170—324)
Camupbl, 5+ 18 285.4 (257—374) 260.5 (250—500)
Camiibl, 6+ 24 322.3 (285—400) 353.8 (284—704)
Camku, 6+ 4 331.4 (302—394) 394.4 (300—700)
Camupl, 7+ 5 396.2 (380—425) 605.2 (455—803)
Camku, 7+ 2 422.0 (408—436) 678.0 (506—850)
AHagpoMHBbIe 0COOU™™ B HEPECTOBBIN Nepuo (Ha4auo CEHTIOPS)

Camupl, 5+ 29 371.1 (298—486) 493.7 (304—1050)
Camku, 5+ 36 388.2 (311-475) 523.3 (330—930)
Camiiel, 6+ 22 444.7 (386—581) 797.8 (445—1550)
Camku, 6+ 26 487.5 (422—-590) 1051.8 (692—2000)
Camuipl, 7+ 29 523.7 (448—550) 1447.9 (955—1800)
Camku, 7+ 44 521.5 (430—564) 1458.8 (933—-2200)
Camiipl, 8+ 18 564.8 (545—603) 1880.6 (1450—2150)
Camku, 8+ 31 563.2 (521—626) 1969.2 (1388—2813)
Camupbl, 9+ 8 593.6 (531-656) 2243.6 (1350—2955)
Camku, 9+ 21 610.1 (570—650) 2441.0 (1700—3010)
Camupbl, 10+ 1 688.0 3850.0
Camku, 10+ 4 651.3 (625—675) 3213.1 (1825—3560)

IMpumeuanne. * HeromoBo3pesbie ocobm, cramust 3penocty osioBbix xkenes [I—I11 vwm I11; ** mpuBoguTcst 06001IEHHBIH (peuHOit + MOp-

CKOi1) BO3pacr.

BOITPOCHI UXTHUOJIOTNU

TOM 62 Ne 6 2022
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Tabomuna 6. PacuucneHHbie 1ivHbI Tena (FL) y MoJioau, KapJIMKOBBIX CAMIIOB U PEYHOM peopOMHON KYHIKU Salvelinus

leucomaenis p. Koib

Ynerno Pacuucnennas pjimHa, MM
ITon, Bo3pacr, ner
pBIO, 3K3. I A Iy A
TlecTpsaTku
89.3+2.21
+ _—
Camiinl, 1 125 71.2-98.4
91.3 +£3.57
+ - — -
Camiar, 1 125 78.8—100.1
91.4+2.30 121.5+3.39
+
CaMus, 2 42 72.6-100.2 105.3-131.1
90.8 +£2.88 122.3+3.81
2+ 1
Camat, 3 70.3-101.2 100.3-132.5
CMoOITHI
88.8+3.03 138.7 + 3.47
+
CaMuer, 3 32 73.5-100.1 117.2-133.6
86.5+2.77 139.8 + 3.61
+
Camiar, 3 50 74.0-101.6 119.4—135.4
Camitsr, 4+ 10 87.4+2.21 123.2 £2.56 178.5+4.08 202.3+4.11
’ 72.8—100.1 102.2—132.1 168.1-187.7 188.5-211.2
Camiut. 4+ 44 86.6 £ 2.64 122.8 £3.62 177.6 £ 3.8 201.8 +3.87
’ 73.7—100.2 100.5—-84.4 168.2—188.3 196.1-210.3
KapaukoBbie camIiibl
3+ 25 96.3+2.15 141.9 £3.13 191.5+3.38
80.1-103.6 120.3—179.5 173.3—-205.4
4t 75 95.4 +£2.27 138.6 + 3.47 187.1+ 4.05 219.2 +4.35
81.5-104.2 121.3—181.2 172.2—-206.4 202.6—234.7
PeuyHble peoapOMHBbIE PHIOBI
CamuibL. 3+ 9 106.2 + 3.03 189.3 + 3.54 224.4 +£3.77
et 96.3—110.5 172.2-202.4 204.5-246.8
Camiit. 3+ 4 108.1+4.02 195.5+4.32 227.8+4.73
’ 94.1-122.2 170.5-210.0 205.4—244.5
Camitsr, 4+ 16 108.6 £ 4.55 197.3+£6.22 225.2+£7.17 259.4 £8.02
’ 96.3—120.4 173.9-209.6 205.6—245.4 238.2—289.6
Canticit. 4+ g 110.2 +3.86 189.5+4.65 226.1+5.82 262.3+7.15
’ 95.7—-118.3 172.3—-205.8 203.4—240.2 233.4—288.4
Caniisl. 5+ 14 108.3+£2.76 187.5+ 4.04 2254 +5.57 260.4 £5.20
et 95.5-120.3 173.4—-204.6 202.6—238.7 234.4—290.3
Camiit. 5+ 3 107.4 £2.82 188.1+ 3.87 226.8 +4.19 261.3+5.10
’ 93.5-119.5 170.5-207.3 204.3-238.1 234.3-293.3

IIpumeyanne. Han uepToii — cpenHee 3HaUEHUE TTOKA3ATEN M €TO OIIMOKA, IO YePTOM — Mpeiesibl BAPbUPOBAHUSL. [, b, I3, I, — umHa
TeJla 0coOeil COOTBETCTBEHHO B 1-1, 2-1, 3-i1 1 4-if TOII KU3HU.

BOITPOCBHI UXTHUOJIOIT'NHU

TOM 62

Ne 6 2022
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Puc. 3. Poct pbIO BHYTpUITONYJISIIMOHHBIX TPYIIIIMPOBOK KYHIKU Salvelinus leucomaenis n3 6acceiina p. Kojb 1o pacyucieH-
HBIM 3HaYeHUSIM (HaHHbIe 1151 py4. CUMOBBIi1): I — peyHbIe peoapOMHbIe 0co0u (A), n = 26; 2 — KapJIUKOBbIE caMiibl (M), n =
= 23; 3 — cMoNTHI (@), n = 22; 4 — niecTpsATKU (0), n = 86.
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Puc. 4. ®eHeTYeCKKE OTHOILLIEHNS BHYTPUIOIYJISILIMOHHBIX TPYIIIIMPOBOK KyHIKU Salvelinus leucomaenis p. Koab, olieHEH-
HbIe METOJOM IJIaBHBIX KOMITOHEHT MO COBOKYMHOCTH 11 MpU3HAKOB, XapaKTepu3yIOLIUX poCcT (IIJIMHA U Macca Tejia, paauyc
OTOJINUTA, lUUpUHA 1-i1, 2-i1, 3-i1 roMOBBIX 30H 1 30HBI MPUPOCTA TEKYILEro rojia, pacurcileHHas JJIMHa Tejla B Bo3pacrte 1, 2, 3
roJia ¥ B TEKYILUi1 Tof), Bo3pacT 3+: () — NecTpsITKH, (@) — CMOJTHI, (A) — KApJIMKOBbIE caMIlbl, (M) — peUHbIC PEOAPOMHBIE OCOOU.

BOITPOCHI UXTHUOJIOTUN  TOoM 62 Ne 6 2022



POCT, TAMETOI'EHE3 U 3BAKOHOMEPHOCTU ®OPMHUPOBAHUA PASHOOBPA3NA

749

Ta6smma 7. JluameTp OOLMTOB Meproaa NMpeBUTEUIOTeHe3a Y IECTPSATOK KyHIKU Salvelinus leucomaenis pa3Horo Bo3pacra

Boapacr, ger
IMapametp
1+ 2+ 3+
JduamMeTp OOLUTOB, MKM 84.5(69.1-103.4) 121.3 (111.6—131.1) 130.8 (120.2—140.2
Yuco peIO, 3K3 32 25 18

TEPBBIX ABYX rpynnupoBokK. [TojloxkeHre pedHbIX pe-
3UACHTHBIX PHIO U KAPJIMKOBBIX CAMIIOB OTPaXXaeT UX
0oJiee BBICOKHIA, MO CPABHEHMIO C HETOJIOBO3PEbI-
MU pbIOaMM, TEMII POCTa, KOTOPBIN MPOSIBISIETCS C
CaMOTO paHHETO BO3pacTa.

Oco0eHHOCTH raMeToreHesa

Bce camkum-mecTpsaTKH B Bo3pacTte 1+...3+
nMenu roHansl 11 ctanum 3peiocT, MoJIOBBIE KJIETKHU
MpEACTaBIEHbI OOLUTAMU IIepUOJa IPEBUTEIIOTE-
He3a, IS KOTOPBIX XapaKTepHbI KPYITHOE SIAPO U 11~
ToIlIa3Ma, MMEIoIasi TOMOT€HHYIO CTPYKTYpy (puc. 5a).
ITo nepudepun sinep KiaeTok Ha cpe3ax BUIHbI 1—10 (B
cpemHeM 5) siapbIlieK Ha cpes. JluaMeTp IpeBUTesuIo-
T€HHBIX OOILIMTOB B TOHAIAX MECTPSTOK 3aBUCUT (OTHO-
¢daKTOpHBIN AUCIIepCUOHHBIN aHamu3, p < 0.001) oT ux
Bo3pacta (Tabi1. 7). Pazamepbl 00LIMTOB nieproaa NpeBy-
TeJUIOTeHe3a KOppeaupyoT (Koppesitus +-I1upcoHa) ¢
JmHoi (r=0.72 ipu p < 0.001) 1 maccoii (» = 0.80 ripu
p <0.001) recTpsSToK U UX pacymciaeHHO! IuHol (/) B
nepBbiii roma xku3Hu (= 0.34 npu p < 0.05).

loHaghl pe4YHBIX PEONPOMHBIX CaMOK
(Bo3pacTt 6+) Haxomuiuch Ha 111 cragum 3penocTu,
coJiepxKajiu IIPEeBUTEIJIOTeHHBIE OOLIUTHI AUaMETPOM
207 (86—398) MKM U BUTEJUIOTEHHBIE OOLUTHI TUa-
MeTpoM 657 (483—792) Mxm (puc. 56). CTerieHb Ba-
KyOJIM3allMM OOLIMTOB IIEpUOAa BUTEJJIOTeHe3a BbI-
cokag — OOJbIIag 4acTh LIUTOIUIa3MBbI TAKUX KJIETOK
EJIMKOM 3aIT0JTHEHA BaKyOJISIMU.

ITonoBbie xee3bl aHagP OMHBIX CAMOK B BO3-
pacte 5+...10+ 6p HAa IV (n = 15), V(n =9) u VI—
II (n = 4) cranusx 3penoctu. Tonaas! IV craguu 3pe-
JIOCTU coepxKajad HEMHOTOUYMCIIEHHBIE TTPEBUTEIIO-
TeHHbIE OOLUTHI AamMeTpoM 277 (198—469) MkM, Ba-
KyOJIM3UPOBAHHBIC OOILIUTHI BUTS/UIOTEHE3a TUAMET-
pom 1003 (607—1248) MKM, a TaKKe KPYITHBIE OOLIUTEI
muamerpoM 1436 (1157—1661) MKM C OTAETLHBIMU Tpa-
HyJIaMU >KeaTKa pa3mMepoMm ~ 10 Mk (puc. 5B). O6oJiou-
Ka OOLIMTa ¢ TpaHyJaMU XeJITKa cocTosiyia u3 chop-
MUPOBAHHOM JIYYUCTOM OOOJIOUKHU, CIIOS (DOJLIUKY-
JIIPHBIX KJIETOK M ABYXCJIOWHOM Teku. SAuunukm V
CTaIuU 3pEJIOCTU UMEJIU KPYITHbIE OOLIMTHI C TOMO-
TeHHBIM XeITKoM. OQHa aHagpoMHasi caMKa K MO-
MEHTY TTOMMKM B CEHTSIOpe y:Ke OTHepecTWIach, &
TOHAaJbl COCTOSIIA MPEUMYIIECTBEHHO U3 COSIMHU-
TeJIbHOM TKAHU ¢ eAUHUYHBIMY oolutamu — VI cta-
VS 3peJiocTu (puc. 5T).

CaMUBI-TIECTPIATKU KYHIXHU B BO3pacTe
1+ mmermm roHans! 11 cramum 3penocTn, mpencrab-

BOIMIPOCHI UXTUOJIOTUN  TomM 62 Ne 6 2022

JIEHHbIE CIIEPMATOTOHUSIMM, HAXOASIIMMUCS €llE B
IpoLecce MUTOTUYECKOTO ICJIEHUS, CIIEPMATOLIUThI
1-To mopsinka emmHUYHEL (puc. 5a). B ceMeHHuMKax
TECTPSITOK B Bo3pacTte 2+ u 3+ MOSIBISIIOTCS CIiepMa-
ToumThl | mopsiaka, BcTynuBinue B mpodasy-1 meii-
o3a (11 mo3musst cragus 3penoctu roHan). [lecTpst-
KU1 B Bo3pacTe 4+, moiiMaHHBIE B UIOJIE, UMEJIU Ce-
MmeHHuku III cragmm 3pesocTH, colepxKaliue
IIOMMMO CIIEPMATOILIMTOB 1-TO IopsinmKa (4MCiIo KO-
TOPBIX YBEJIUYMIIOCH) KJIETKM MEHBIIETO pa3Mepa —
cIiepMaToOLUTHI 2-To mopsiaka (puc. Se). BnoaHe Be-
POSITHO, YTO TaKME OCOOM MOTJIN CO3PETh B CEHTIOpe
U CTaTh KapJMKOBLIMU caMIllaMMU.

KapaukoBbie caMIbl Y YETHIPEX CaMIIOB B
Bo3pacTe 3+ roHaabl Haxomuynch Ha IV ctanum 3pe-
JIOCTH, TIOMMMO CIEpPMAaTOTOHMEB B T€HEPaTUBHOM
TKaHU MOSBISIOTCS CIEPMATOUUTHI 1-TO M 2-T0 II0-
pSIKOB U ciepMatuabl (puc. 5xk). Hanuuue B reHepa-
TUBHOM TKaHU CIIEpMaTHU CBUACTEIBCTBYET O Hayalie
crepMuoreres3a. s cnepmMaTtun XapaKTepHBI eIé
0oJiee MeJIKHE pa3Mephbl 10 CPaBHEHUIO CO CIiepMa-
tounTamu 11 mopsigka, oHM MHTEHCUBHEE BOCIIPUHU -
MAalOT reMaTOKCUJIMHOBBIM JIaK — TEMHEe OKpPaIllCHEL.
Tpu ocobu TOro ke Bo3pacra UMeJIM CeMeHHUKHU [V
CTaguM 3pPEJIOCTH, ComepKallle CeMEeHHbIC KaHAIbIIbI
CO CIepMaTro30MIaMM Y HEMHOTOYMCJICHHBIC KIIETKU
PaHHETO COCTOSIHUSI — CIIEPMAaTOLIMTHI U CIEPMAaTUIbI
(puc. 53). CnepMaTo30Mabl OTIMYAKOTCS OT APYTrUX
MOJIOBBIX KJIETOK CaMIIOB MEHBIIVMMM pa3MepaMu,
OoJiee MPoIOATOBATOM (OPMOIT M HATMUMEM KTYTH-
Ka. ToHamel caMuioB Bo3pacra 3+, HNOMMaHHBIX B
KOHIIE aBrycTa, Haxomuimch Ha IV cragum 3peoctu,
coJiepxKajii CIiepMaTOLIUThI, ClIepMaTUIbl 1 HEOOJIb-
II0e KOJMYECTBO cIiepMaTo30ouaoB. OmMHaKoO y 3pe-
JIBIX KapJIMKOBBIX CAMIIOB HE BBISIBJICHEI CIIyYaH, 4YTO-
Obl B TKAHU CEMEHHMKOB ObUIM OOJIbIIIME MPOCBETHI
CEMEHHbIX KaHAJIbLIEB. DTO yKa3bIBAeT Ha TO, YTO BCE
KapJIMKOBBIE CaMIIbl KYHIKM B OacceitHe p. Koib saB-
JISIIOTCSI BIIEPBBIC CO3PEBAIOIIMU PHIOAMMU.

PeuHbie peoapoMHbie caMIlbl. [oHaabI pe-
3UASHTHBIX CaMIIOB B Bo3pacte 3+ ... 4+ HaxoomiInch
Ha II (4 5k3.), B Bo3pacte 5+ — Ha III (4 3k3.), B BO3-
pacte 6+ u crapuie — Ha IV (16 3K3.) cTagusx 3peJio-
ctu. J1j11 ceMeHHUKOB pbIO B Bo3pacTe 6+ u crapiie
XapaKTepHbI 0OJIbIINE MTPOCBETH CEMEHHBIX KaHAJIb-
1IeB, HE OTMEUYEHHbIE Y PaHOCO3pEBaIOIIMX OCOOEi.
Takoe cocTosiHUE CEMEHHUKOB — MPU3HAK TOTO, UTO
JUJIsl TOMMAaHHBIX PE3UIEHTHBIX 0co0eil 3TO yxke He
nepshliii HepecT. CemenHuku co 11 mmo 111 ctamum 3pe-
JIOCTM HE UMEJIM APYTMX 3aMETHBIX LIMTOJIOTMYECKUX
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Puc. 5. CtpoeHue MOJIOBbIX XKe€3 KyHIKU Salvelinus leucomaenis p. Kojb: a—r: caMKu: a — necTpsiTKa 2+, UI0JIb, OOLIUTHI T1e-
puoa MpeBuTeIIIoreHe3a; 6 — pedyHast peopoMHasi 0co0b 6+, MIOHb, HaYaI0 BaKyOJIM3alliK LIMTOIIa3Mbl OOLIUTOB; B — aHa-
IPOMHast 0co0b 8+, MIOJTb, HAKOIJICHUE B OOLIMTAX TPAHYJI KeJTKa (—); T — aHaApOMHasi 0co0b 6+, CEHTSIOPb, IMYHKK TTOCTIe
HepecTa; 1—3: CaMUBbl: I — MecTpsATKa 1+, aBrycr; e — mecrpsitka 4+, aBrycT; X, 3 — KapJUKOBbIil camell 3+, ceHTsI0pb. [ —
CIepMaTOTOHUI, 2 — CiepMaTOLIUTHI 1-T0 TTopsiaKa, 3 — criepMaTOLIMThI 2-T0 TTopsiaKa, 4 — criepMaTUIbl, 5 — CIIepMaTO30MIbI.
Macmra6: a, 6 — 400; B, T — 1000; 1—3 — 100 MKM.

BOITPOCHI UXTUOJIOTUN  tom 62 Ne 6 2022
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pasMuMii ¢ TOHAITAMW PaHOCO3PEBAIOIINX CAMIIOB.
Has ctpoeHus nojoBbixX Kene3 111 mo3nHel craguu
3pEJIOCTU Y YETHIPEX PE3UACHTHBIX CaMIIOB KYHIXKU
OBLIO XapaKTepHO 0oJiee CBOOOIHOE PaCITOIOKEHIE
CIIEpMAaTO30MI0B B IIPOCBETAaX CEMEHHBIX KaHAJILLICB
U UX MEHBbIIIee YUCIIO.

AHanpoMHbie caMiubl. CeMeHHUKHM aHa-
POMHOIT KYHIXXK! B Bo3pacte 4+...5+ HaxoowiInuch Ha
III (5 2k3., moiiMaHHBIE B MIOHE—UIOJIE), B BO3PacTe
6+...9+ — Ha IV u V cragusx 3penoctu (6 3K3., CEH-
TS0pb). B ceMeHHMKax aHaIpOMHBIX PBIO B BO3pacTe
Oojiee 7+ OTMEYEHBI IIPOCBETHI CEMEHHBIX KaHaJlb-
LIEB, YTO yKa3bIBaeT HA UX ITOBTOPHBII HEPECT.

OBCYXIEHHNE

PesynbTaThl Halllero UCCIeIOBaHUS TOKA3LIBAIOT,
YTO JIOKaJIIbHas IomyJsiuus KyHmku p. Koiab mpen-
CTaBJISIET COOOM CIIOXKHYIO CUCTEMY, BKJIIOYAIOIIYIO B
ce0s1 B3aMMOCBSI3aHHBLIE BHYTPUITONYJISIIMOHHEIC
TPYHIIMPOBKHU C pa3HbIMU TUITAMU XKM3HEHHOM CTpa-
TETMU U PA3JIUYHOM JOKaIU3alueid B pedHOl CUCTe-
Me. DTU IpyINIUPOBKY MHTETPUPOBAHEI 32 CYET COB-
MECTHOTO HepecTa 1 NepeKPECTHOrO CKPEIIBaHUS B
nepuon pasMHoxeHus (KysumuH u ap., 2022).

IIpouecc muddepeHTMaAIIN B TOKOJCHUN Y KyH-
JIKU IPOXOIUT B paHHUI TIEproJ TPeCHOBOIHOM (pa-
3bl JKM3HEHHOTO 1IMKJa. OH 00yCIOBJIEH CIOXHBIMU
IponeccaMy MHINBUIYAJIbHOTO POCTa PhIO B MOKO-
JIEHHM, KaK 3TO OBLJIO YCTAHOBJIEHO U JJISI APYTUX BU-
JnoB jococeBbIX pbi0d (Gross, 1987; Hutchings, 1993,
1996; Thorpe, 1994; Klemetsen et al., 2003; Evolution
..., 2004; Arai et al., 2005; Johnson et al., 2010; I'py3-
nesa u ap., 2013, 2017; KysumuH u ap., 2020).

B 6acceiine p. Ko nuddepeHmanmns KyHIKA B
MOKOJICHUH IMTPOXOAUT B HEPECTOBBIX IIPUTOKAX B He-
CKOJIBKO 3TamnoB U pacTsiHyTa Ha 3—4 roma. IlepBblit
aTall mpoliecca HaUMHAETCs yKe B IIEPBOE JIETO XKI13-
HU Y OIpeaeasieTcsl pa3indyusMu MHINBUIYATLHOTO
pocta Mosogu (puc. 6). K XoH1y jieTa cpeiu ceroiie-
TOK HaOJIIoIaeTcs CyLIeCTBEHHAST pa3HULIA 110 JJTHE
U Macce Tejla — BbIAEJISIeTCS IPyIna caMbIX OBICTPO
pactymux pbeio (Ta6a. 6; puc. 3, 6). B Hauane oceHU
TaKue phIObI, CaMIIBI M caMKH, ¢ ToHagamu 11 ctagum
3peJIOCTU COBEPIIAIOT JeHATAaHTHYIO MUTpaluio —
MOKUJAKT HEPECTOBLIN MPUTOK, CKATHIBAsSICh B OC-
HoBHOE pycJiio p. Koab. B mmocienyromme roapl, oom-
Tasi B OCHOBHOM pycJie peKU, OHU COXPAHSIIOT BBICO-
KWii TEMII POCTa Y JOCTUTAIOT ITOJIOBOI 3pEJIOCTH K 6-
My romy XM3HHM (BO3pacTHOI Kjacc 5+), 4To Iom-
TBEpKIAeTCsl JaHHBIMU aHaJIu3a pa3MEePHOIO COCTa-
Ba U 0OpaTHOrO pacYUCICHUS TEMIIa POCTa.

ITo HalMM HAOMIOAEHUSIM, BBIXOM, CErOJIETOK KyH-
JIKY M3 HEPECTOBBIX IIPUTOKOB IIPUYPOUYEH KO BpeMe-
HU OCEHHeTOo nmaBoKa. PaHee IJIs1 CErojieToK JIOCOCE -
BBIX pbIO OBLJIO MOKA3aHO, UTO YBEJIMUYEHUE CKOPOCTU
IIOTOKA MIPUBOAUT K YBEJIMYECHUIO MHTEHCUBHOCTH I10-
katHoM murpamuu (ITaBmoB m ap., 2009, 2010, 2016).
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Taxke oTMedanock, 4To IIaBOAKHU IIPUBOIST K CHOCY
OoJiee MEJIKMX UM MeHee C(DOPMUPOBAHHBIX CETOJIe-
TOK, KOTOPbIE B MEHBIIIE CTEIIEHU CIIOCOOHBI ITPO-
TUBOCTOSITh ciibHOMY MoToKy (IlaBmoB m mp., 2010,
2016). B manHOM cityyae HaOmogaeTcs ooparHast Kap-
THUHA — PacCeIMTEIbHYI0O MUTPALIAIO U CMEHY OMOTO-
I1a COBEPIIAIOT HanboJiee KPyITHbIE OCOOM B IOKOJIE-
HUU. B cBsI3M ¢ 3TUM BechbMa BEPOSITHO, YTO Hanbo-
Jiee OBICTPOPACTYIINE OCOOU CTPEMSITCSI OTBICKATh U
3aHSTh 00Jiee IIPOCTOPHBIE 1 INIyOOKME YIaCTKHU PeU-
HOM CHUCTEeMBbI, YeM MMEIOT HEeOOIbIlIe HEPECTOBbIC
npUuTOoKU. U3BECTHO, YTO B peKax 0-Ba XOKKaimIo 60-
Jiee KpyITHbIE 0COOM B OMHOBO3PACTHBIX KJIaccax Mo-
YTH BCETHA BEIOMPAIOT OoJiee TITyOOKOBOTHEBIE OMOTO-
nbl (Nakano, 1995; Yagyu, 2009; Nakamura, 2011;
Miyamoto, Araki, 2019). ITo-BuaumMomy, B 6acceitHe
p. Konb pe3kuii monbéM ypOBHS BOABI B IIPUTOKE BO
BpeMsI OCCHHETO MaBOAKa U YBEJIMYEHUE CKOPOCTH IO~
TOKA SIBJISIFOTCSI CTUMYJIOM JIJISI aKTUBHOM CMEHBI OMO-
Toma U (akTOpoOM, OOECIICUMBAIOIINM PACCEIUTEIh-
HYIO MUTPALINIO OBICTPO PACTYIIMX CETOJICTOK KYHIXKU.

Baxweiiieit 0coO€eHHOCTBIO, BIMSIONICH Ha aud-
depeHIIMAIINIO MOJIOIHN B BO3pACTe CETOJIETKU U JaJTb-
Heiilllee hopMUpoOBaHe PE3UIECHTHOIO TUITA JKU3HEH-
HOII CTpaTeruu, sIBIsIeTCS XUIIHBIIA 00pa3 XXM3HU KyH-
k. Kak OBIIO mMokKasaHO paHee, U3 BCEX BHUIOB
JIOCOCEBBIX pBIO, obuTaromux B p. Koiab, Mononb
KYHIIXKY UMeeT HanboJjiee BEIpaXKeHHYIO TEHACHIIIO
K TTOTpEOJCHWIO PHIOHOM ITWIIM, IIPUYEM 3Ta OCO-
OEHHOCTh IPOSIBIISIETCS YK€ B BO3pPAaCTe CErojIeTKU
(KysumuH u ap., 2015, 2022). IIpeanoyreHue MOJ0-
IbI0 KYHIDKHA TOOBIYM OoJiee KPYITHOTO pa3Mepa ITo
CpaBHEHUIO C OJHOPAa3MEPHOI MOJIOJIbIO IPYTUX BU-
JIOB JIOCOCEBBIX PbIO W MMUTaHUE PHIOHOM MUILEH OT-
MEUeHO y KYHIKM W M3 I0XKHBIX YJacTKOB apeaja
(Nakano et al., 1999; Morita, 2001; Miyasaka et al.,
2003). EcTb Bce OCHOBaHUS TojiaraTh, 4YTO CIIOCO0-
HOCTh CETOJICTOK KYHIKM TOTPEOIISATh IMUPOKUMN
CIIEKTP KOPMOB, BKJTIIOYasi OOBLIUY KPYITHOIO pa3Mmepa,
yXe K KOHIIY IIEpBOIO JIETa KM3HU IIPUBOAUT K Pa3HO-
KadyeCTBEHHOCTH TTOKOJICHMSI 11O JIJTMHE W Macce Tea.

Taxkmm o6pa3om, HanboJIee OBICTPBII POCT YaCTHU
MOJIOY K KOHILY ITIEPBOTrO JIeTa JKM3HU U B3aUMOCBSI-
3aHHBIIA C POCTOM BBIXOJ M3 HEPECTOBOIO IPUTOKA
JIeXXaT B OCHOBE MexaHn3Ma (DOPMHUPOBAHUSI PEYHOMN
PEOIPOMHOMN XU3HEHHOM CTpAaTeTUM y KYHIKU, 4TO
COIJIACyeTCs C JAHHBIMM JIJISI HEKOTOPBIX MOMYJISIIIAIA
KyHIKM 13 peK AmnmoHckux o-BoB (Morita, Morita,
2002; Arai et al., 2005). ITpu 3ToM TeMn pa3BUTHUS U
COCTOSIHHE MOJIOBEIX KeJI€3, IO-BUANMOMY, HE IMe-
IOT OIIPEIEeIISIIONISr0 3HAYEHUSI Ha IIEPBOM OJTarle
nuddepeHIalnum MOKOJIEHUSs, TaK KaK CO3peBaHUe
STUX PBIO IIPOMCXOAUT MHOTO II03Ke, HAaYMHAs C BO3-
pacTa IIeCTH JIeT, ¥ CBSI3aHO C IOCTHKEHHEM IIMHBI
Tena He MeHee 300 MMm.

BrisiBieHHas1 3aKOHOMEPHOCTD XOPOIIIO COIacy-
€TCS C MTaHHBIMU JIJTSI APYTUX BUAOB JIOCOCEBBIX PHIO —
daxkT popMUpoOBaHUS PE3UIECHTHOTO TUIIA XKU3HEH-
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Hwuskwuii remn

KY3UIIWH u np.

HEANOPEPEHLIMPOBAHHAA MOJIOJb

YMepeHHBI TeMIT YMepeHHO BbICOKU It Bricokuit
pocra pocra TEMIT pocTa TEMIT pocTa
' 0+
I
I
v |
Iectpsatku, |
MM + FF, I HNHTeHcuBHBII
1.0: 1.0, | Harys B pyciie 1+
TOHAIbI | peku
II cranun
3peaoCT | e
| | m
*
Iectpsitku,
MM + FF, Haryn B pycine
1.0: 1.0, PEeKU. 2+
TOHAaJIbI XUITHAYECTBO
I cranun
3pesIoCTH
~ M
HaN
CMOJITHI, I
v MM < FF, 1.0 1.5, | Kapamkosrie
CaMIIbl
MecTpsTkHy, roHaasl 11 cranuu 3penoctu 1 Hary  pycie
MM + FF, [ peKu. 3+
12:10, I XUILIHAYECTBO
TOHAILbI Ckar B Mmope 1
II cranun I
B MIOHE—HI0]1® [TepBoe co3peBaHue.
3peaoCT I
Hepecr B ceHTs10pe
| '
I M
\:\ U
CMOTHI, |
MM < FF, 1.0 : 5.0, | KapmukoBbie Harys B pyciie
roHazsl 11 craguu 3penoctu | CaMIbl peku
I XUIIHUYECTBO 4+
|
|
| CospeBaHue
| B BO3pacTte oT 5+
Cxar B Mmope | [MepBoe WK TTOBTOPHOE
B UIOHE—HIOTIE | co3peBaHMe.
I Hepecrt B ceHTsI0pe
|
I
I | Peunbie
1 Kapnukosbie
AHaJIpOMHBIE PHIOBI I CcaMibl | peoapoOMHbIE
1 PBIOBI
|
|
MUWTPAHTHAS (AHAJIPOMHASI) I PE3UJIEHTHAS
KN3HEHHAA CTPATETUA : KNU3HEHHAA CTPATEI'UA
Puc. 6. Cxema nuddepeHumaiy mokojaeHust KyHmku Salvelinus leucomaenis p. Konmb: MM — camuibl, FF — camku.
BOITPOCBHI UXTHUOJIOT'N TOM 62 Ne 6 2022
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HOII cCTpaTerny n3 Hanboee GBICTPOPACTYIIUNX PhIO B
IOKOJICHUM paHee ObUI IoKa3aH Ha IIpUMepe CUMBI
Kamuatkn n SImoHckux o-BoB (Arai et al., 2005;
I'py3neBa u np., 2013), ceBepHoit manmbMbl (Ipy3neBa
u ap., 2017) u muxkvku (Ky3uiius u ap., 2020).

Btopoit stan nuddepeHLnauM B MOKOJEHUU
HayMHaeT MPOMCXOAUTh B Bo3pacte 2+ (puc. 3, 6).
VXe K KOHILy TPEThEro JjieTa XKM3HMU Yy MEeCTPSITOK B
MPUTOKAaxX HaOI0JaeTCsl Pa3HOKAYEeCTBEHHOCTh IO
JUIMHE M Macce Tejla, KOTopasi Ha YeTBEPTOM TIOmy
Xu13HU (3+) npuBOAUT K (pOPMUPOBAHUIO TPEX TPYIIIT
ocoOeii. IlepBas rpymnmna — HauboJjiee MeAJIeHHO pac-
TyIIasl 9acThb IIECTPSITOK — OCTAETCS B MPUTOKAX U
IIPOIOJIKAET BECTU 00pa3 >KM3HU, XapaKTePHBII IS
HETI0JIOBO3pesioi Moionu. Bropas rpyrnmna — caMiibl,
JIJISTI KOTOPBIX XapaKTepeH HanboJiee ObICTPBIA POCT U
Y KOTOPBIX HAUMHAETCSI aKTUBHBII CIIepMaTOreHe3, B
pe3yJibTaTe K OCeHU TaKhe OCOOM AOCTUTAIOT IOJIO-
BOI'O CO3pEBaHMUSsI, CTAHOBSTCS KapJINKOBBIMU CaMIia-
MU U MOTYT IPMHUMATH ydacTue B Hepecte (puc. 6).
TpeThst YaCTh MOJIOIN — CAMIIBI U CAMKU C XapaKTep-
HBIM YMEPEHHO BBICOKMM TEMIIOM POCTa — IIpETep-
MEBAOT CMOJTU(MUKAIIAIO 1 B IIEPBOM IIOJIOBUHE JIETa
cKaTbiBaloTcsl B Mope. [Ipu 3TOM moJI0oBbIe Kee3bl
CMOJITOB OCTalOTCs 0€3 aKTMBHOIO pa3BUTUSI — BCe
0€e3 NCKII0OYCHUST CMOJITHI B HAILIMX YJI0BAaX MMEIN Ce-
MEeHHUKU U sudyHuku 11 cragum 3penoctu. JdanbHeii-
[T TaMeTOoTeHe3 HauMHAaeTCsI TOJILKO Iocie 1—3,
qarie 2—3 JIeT THTEHCUBHOTO pPocTa B MOpeE, IIpU J0-
CTIDKEHUW PbhI0AMU KPYITHBIX pa3MEpOB U BBICOKOI
IUTOHOBUTOCTH caMOK (Morita, Takashima, 1998; Mori-
ta, 2001; Morita, Morita, 2002). I[ToxyyeHHbIC maH-
HbIE€ YKa3bIBAIOT HA TO, YTO BBICOKUI TEMII pOCTa MO-
JIONM B pa3HOM BO3pacTe MMeeT pa3Hbie MOCIIEI-
crBus. Eciu B Bo3pacTe CErojieTKM OBICTPBIA POCT
MIPUBOJIUT K aKTUBHOMY BBIXOJIy 3 HEPECTOBBIX TP~
TOKOB B OCHOBHOE PYyCJIO PEKH, TO B O0JIee IO3THEM
BO3pacTe — K CO3pEBaHUIO YaCTH CAMIIOB B HEPECTO-
BOM TIPUTOKE WJIN CMOJTU(DUKALIUH.

Tpetuii, 3aBepiuaroiunii, atan uddepeHInanuu
MMPOMCXOAUT B Bo3pacTe 4+ U CONPOBOXIAETCS aHA-
JIOTUYHBIMU MpoOlieccaMM, KaK M Ha BTOPOM 3Tarie
(puc. 6). OgHako B Bo3pacte 4+ B HEPECTOBBIX IIPU-
TOKaxX yxXe He ocTaércs HenuddepeHIMPOBaHHOM
MOJIOJIM — YacTb PbIO, TIpeTepIieB CMOATU(DUKALIMIO,
CKaTbIBAE€TCSI B MOpE, Apyrasi 4acTh, 8 UMEHHO HEKO-
TOpble HanboJee ObICTPO PACTYIIME CAMIIbI, CO3PeBa-
IOT U CTaHOBSATCS KapJMKOBbIMM camilaMu. TeM ca-
MbIM TIpoliecc nuddepeHIMalu B MOKOJIEHUU Y
KyHKU p. KoJib 3aBepiiiaeTcsi B BO3pacTe MITUIETOK
(Bo3pacTHOI1 Kinacc 4+).

OO0pamaer Ha ce0s1 BHUMaHME Cyabba KapuKo-
BBIX CaMIIOB I1OCJI€ UX TTOJIOBOTO CO3PEBAHUS U Mep-
BOro HepecTta B 6acceiiHe p. Koab. s apyroro Buma
TOJIBLIOB — CEBEPHOIl MaJIbMbl — yCTAHOBJIEHO, YTO
Mocjie CO3pEeBaHUsI B paHHEM BO3pacTe U JOCTUXKE-
HUSI CTaauM “KapJaMKOBBIA camell” B HaJIbHEHMIIIEM
oHHU co3peBaioT moBTopHO (I'pysneBa u np., 2017). B
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CJIy4ae KYHIKU aHAJIU3 CTPOEHUSI CEMEHHUKOB CO3PEB-
X KapJIMKOBBIX CaMIIOB TTOKA3bIBACT, UTO CTPYKTYD,
YKa3bIBAIOIINX Ha BO3MOXKHOCTb MX MTOBTOPHOTO CO-
3peBaHMsI, HET. TeM caMbIM, Ha CETOTHSIIHUN IeHb
MOXHO KOHCTaTUPOBAaTh, UTO JIJIsI KAPJIUKOBBIX CaM-
IIOB KYHIIKHA Ha CeBepe apeaia BUIa XapaKTepeH Oml-
HOKpPATHBIN B XU3HU HepecT. Tak Kak B TeUeHUE psi-
Ila JIeT HaM HU pa3y He yIaJloCh YCTAHOBUTD (DAKT BhI-
XOa KapJIMKOBBIX CaMIIOB KYHIIKM M3 HEPECTOBOTO
MPUTOKA B PYCJIO peKU, a BECHOI 1 B IEPBOI TTOJIOBU-
He JieTa 3peJible KapJIUKOBBIE CaMIIbl C TTpU3HaAKaMM
MPOIIUIOTOJHETO HepecTa B MPUTOKAX TOXe He OOHa-
PYXKeHBI, €CTh BCE OCHOBAaHUS II0JIaraTh, YTO ITOCTIE
HepecTa XKU3Hb KapJIMKOBBIX CAMIIOB 3aKaHYMBACTCSI
3UMOIT B HEpeCTOBOM ITpUTOKe. Halm maHHbBIe cOOT-
BETCTBYIOT pe3y/IbTaTaM MCCJISIOBaHUM B peKaxX O-Ba
XoKKaia0: yCTAHOBJIEHO, UTO 10 CPaBHEHUIO C MPO-
XOTHBIMU OCOOSIMU TSI KapJIMKOBBIX CaMIIOB KYH-
JIKM XapaKTepHa BeCbMa BbICOKAs ITOCJIeHepeCcTOBas
cMmepTHOCTh — >60% (Morita, Yokota, 2002).

B roxHoli yacTu apeasia 1151 KapJMKOBBIX CaMIIOB
KYHJI>KW XapaKTepHO MOBTOPHOE CO3pEBaHUE U MHOTO-
KpaTHBI (10 TPEX pa3) HEpPECT B TeueHue Xu3Hu (Mor-
ita, Morita, 2002; Kikko et al., 2011; Futamura et al.,
2022). ITonydyeHHbIE JaHHbIE MO KapJIUKOBBIM CaM-
1IaM KyHIXKU B LI€JIOM COOTBETCTBYIOT pe3yjbTaTam
aHajiM3a XXW3HEHHOIO LMKJIa KapJMKOBBIX CaMIIOB
CUMBI: Ha IoTe apeajia, B pekax 6acceiiHa SImoHCKoOTo
MOpPS$I, OHU MOTYT co3peBaTth mosTopHO (Utoh, 1976,
1977; UBankoB u ap., 1977, 1981; Kubo, 1980; Ce-
MeHYeHKo U np., 2003), Torma Kak Ha ceBepe apeala,
Ha KamyaTke, KapJMKOBbIE€ CAMIIbI CUMBbI CTPOTO MO-
HOLIMKJIUYHBI, UX TOBTOPHOE CO3pE€BaHUE HEBO3-
moxHo (I'py3neBa u np., 2013).

ITo MHeHMIO psiga uccaeaoBaTeneil, I KapauKo-
BBIX CaMI1IOB KYH/IXKM XapaKTepHa CYIlIeCTBEHHO 0O0-
Jiee HU3Kasl, 110 CPaBHEHMIO C aHAAPOMHBIMU MPOU3-
BOOUTENIAMU, 3(P(PEKTUBHOCTh OCEMEHEHUSI HKPHI:
CUMTAETCS, YTO HEpPeCToBasI TaKTUKA “ITOgKpaabIBa-
Husa” (sneaking), ycnenrHo nmpuMeHsieMasi KapJIMKO-
BbIMHU CaMllaMU JIPYTUX JIOCOCEBBIX BUIOB PHIO (CU-
Ma, MaJIbMa), B CJIydae KyHIKI IPaKTUIEeCKH He peali-
3yercst (Maekawa et al., 2001; Hasegawa, Yamamoto,
2010; Futamura et al., 2022). Ectb MHEHHE, UTO B peKax
IOXXKHOI 4YacTU apeajia KpYIHbIE IIPOXOAHbBIE CaMIlbl
MMEIOT IIPEUMYIIECTBO IIPU CITApUBAHUM C CaMKaMU
mo00ro pa3Mepa, Torma Kak KapJIuKOBBIE CaMIIbI SIB-
JISTFOTCSI MAJIO3HAYUMBIM JTOTIOTHSIFOIIUM 3JIEMEHTOM
CTPYKTypbl nonysisiiiuu (Maekawa et al., 2001; Mori-
ta, Morita, 2002; Hasegawa, Yamamoto, 2010; Futamu-
raetal., 2022). Tem He MeHee co3peBaHMe YaCTU 0Co0eii-
CaMIIOB JaXKe KapJUKOBBIX, HECMOTPSI Ha UX OTHOCH-
TeJIbHO HU3KU I BKJIaJl B BOCIIPOU3BOACTBO, paccMar-
puBaeTCs KaK BaXXHBIN 2JIEMEHT CTPYKTYPHI TTOITYJIsI-
LAY KYHIXKHW, TIO3BOJISIIONIUI BUY adanTUPOBaThCS
K pE3KMM HM3MCEHEHMSIM YCJIOBH CYIIeCTBOBAHUSI
(Morita et al., 2000; Morita, 2001; Morita, Morita, 2002).
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BoisiBnenHble y KyHIku p. Koilb ocobeHHOCTH
dopMUpOBaHUSI TMOKATHON MOJIOAM M KapJIMKOBBIX
CaMIIOB MMEIOT YePTHI CXOACTBA C MOMYJISILUSIMUA U3
IOXKHOI JacTu apeana, Ha SlmoHckux o-Bax. Tak, B
MOTYJISILUSIX, COCTOSIIINX U3 aHAIPOMHBIX U pe3u-
JIEHTHBIX 0co0eit, cMonTU(dUKAIUS IIPOUCXOIUT B
Bo3pacTte 2+...4+, 66abITast YaCTh CMOJITOB CKaTEIBa -
eTcsl B MOpe B Bo3pacTe 3+, KapJUKOBBIE CaMIIbl MO-
T'yT cO3peBaTh B 00Jiee IMPOKOM BO3PACTHOM JMara-
30He — 1+...4+ (Yamamoto et al., 1996; Maekawa
et al., 2001; Morita, Morita, 2002; Kikko et al., 2011).
Ha ceBepe apeana, B p. Koib, pa3neiaeHne NoKoJje-
HUS Ha CMOJITOB M KapJIMKOBBIX CAMIIOB ITPOVICXOIUT
B OMHOM U TOM Xe Bo3pacTte. I[Iponeccr nuddepeH-
Al B IIOKOJICHUM KyHIKU p. Koib, mo cpaBHe-
HUIO C I0XXHBIMU PErMOHAMU, ITPOXOIIT Ha (poHe 3a-
MeIJICHHOTO TeMIIa TaMeToTeHe3a — CO3peBaHue He-
OOJIBIIIONI YAacTU CaMIIOB, BEOyIIMX OCEIbIA 0Opas3s
KWU3HU, HACTYMNAET TOJILKO Ha 3—4-M romy XX1U3HU.

IMonyyeHHBIE JaHHBIC ITOKA3bIBAIOT BaxKHEHIIIYIO
POJIb HEOOJIBIIINX IPUTOKOB PEKU IJISI CYILIECTBOBA-
HYS JTOKAJILHOM NMONYJISIIUY KyHJIXKW: MIMEHHO B Ta-
KMX BOIOEMAaX IIPOUCXOIST BCe ITAIIbI fUPdepeHII-
alyy B MOKOJIEHMH 1 (pOpMHUPOBaHME pa3HOOOpa3usl
TUIIOB XU3HeHHO# cTtparernu. OCHOBHOE PYyCJIO P.
Koipb urpaet ponb 1m60 TpaH3UTHOM 30HBI (IJIs1 IO-
KaTHUKOB-CMOJITOB W [IBHUTAIOIIMXCS BBEpPX—BHU3
MOJIOBO3PEJIbIX aHAAPOMHBIX TTPOU3BOIUTENICH), JIU-
00 KaK MECTO ITOCTOSSHHOI'O OOMTaHMSI IJIsI PEYHBIX
peonpoMHEIX pbIO. B ¢cBOIO ouepenb YMCICHHOCTh U
BCTPEYAeMOCTb MOCJEAHUX OIPeAeIsieTCsI HaTudueM
crreunrIeCcKnX OMOTOMNOB, TO €CTh TeOMOP(OIOTH-
YEeCKUM CTPOSHUEM PEYHOIT cucTeMbl. DAaKTOP CTPO-
eHUsI peyHOl cucTeMbl (pa3mep, IIyOMHa, COOTHO-
LIeHWe TIJIECOB M MepeKaToB U Apyrue rnapaMeTphbl)
paccMaTpMBaeTCsl KaK KpUTUYECKUI IJISI CAMOTO CYy-
IIIECTBOBAHMS ITOMYJISIIMM KYHIKM BO BCEM MX pa3-
HooGpasuu (Morita et al., 2000, 2019; Morita, Yoko-
ta, 2002; Hasegawa, Mackawa, 2008; Morita, Morita,
2002; Yamamoto et al., 2015; Miyamoto, Araki, 2019).

IMonyyeHHBIE pe3yabTaThl IIOKA3bIBAIOT, YTO BaXK-
Helimuye aTanbl AuddepeHraiuy B MOKOJAEHUU U
3aKOHOMEPHOCTU (hOPMHUPOBAHMS Pa3HOOOpa3usT TU-
OB XXM3HEHHOM CTPaTernu y pa3HbIX BUAOB JJOCOCEBBIX
pBIO (cuMa, MaJlbMa, MUKIKA, KYHIXKa) UMEIOT BbIpa-
XKeHHbIA Bupocneundmyeckuii xapakrep (Ipysmesa
n 1p., 2013, 2017; Ky3umuma u ap., 2020). B To ke Bpems
WMEIOTCS 1 HEKOTOpbIe OOIIMe 4epThl. Tak, peuHOM
PEONPOMHEII TUIT XKU3HEHHOI CTpaTeruu y TPEX U3
YeThIPEX M3YYCHHBIX BMAOB JIOCOCEBBIX PHIO (KYH-
JIKa, MaJibMa, MUKMKa) (OpMUpPYETCs U3 HauoboJiee
OBICTPO pacTyIIUX PbIO B CaMOM paHHEM BO3pacTe,
YTO IAa€T OCHOBAHME ClIeJIaTh YTBEPXKIACHUE 00 YHU-
BEPCAILHOCTH 3TOTO0 MEXaHU3Ma y TMOJUMOPMHBIX
JIOCOCEBBIX PBIO B 3KocucTeMax pek Kamuatku. Ox-
Hako manpHeuas muddepeHInanmns nMeeT BhIpa-
JKeHHBIC BUIIOBbIE OTANYMS. Tak, 1Isi CUMbI U MaJlb-
MBI 1uddepeHIranys 1 6udypKamus CylecTBEHHO
pa3InMyaloTCcs Yy caMIIOB U CaMOK UM HaXOMSTCS IO,

KY3UIIWH u np.

KOHTPOJIEM B3aMMOCBSI3aHHBIX IPOLIECCOB pOCTa U
raMeToreHesa. s MUKMXUA M KYHIKM TIEpBOOYE-
peaHoe 3HAaYEeHNE UMEIOT MPOLECChl COMAaTUYECKOIO
pocTa, MUTPALIMOHHONM aKTMBHOCTU B paHHEM BO3-
pacre 1, KaK CJIeICTBUE, BHYyTPUPEUHOE pacIipeelie-
Hue. Baxwueiimee 3HaueHMe 111 quddepeHIaun
MOKOJIEHUS Y KYHIIKW U MUKWKW UMEET reoMopdoIo-
TUst peK — JUIsl 00OMX BUAOB JIOJISI PEYHBIX PEOIPOMHBIX
PBIO BBIIIE B CIOXHBIX, Pa3BETBIEHHBIX MPEITOPHBIX
pekax (ITasmos u ap., 2008; Ky3umux, 2010).

Mmeroiuecs nanHele 1o TpéM BunaM (p. Konip) —
KYHJIXKE, MaJIbMe I CUME — HJAlOT OCHOBAaHUS YTBEP-
XKIaTh, YTO B OCHOBE (DOPMUPOBAHUS Pa3HOOOpa3UsI
TUIIOB KM3HEHHOM CTpaTervuu JIEKUT ajalTUBHAsI
IUIACTUYHOCTD, OOYCIIOBJIEHHASI 0COOCHHOCTSIMU MH-
IUBUIYaJbHOTO pocTa pbIO. TeM caMbIM KyHIXa U
JIpyTUe BUAbBI JTOCOCEBBIX PHIO HA MOIYJISIIUOHHOM
YPOBHE OpraHM3alii 00J1aJal0T CIIOCOOHOCTBIO MO~
clienoBaTeIbHO (DOPMUPOBATh B MOKOJCHUM Pa3HO-
oOpa3Hble 3KOJIOTMYECKHME TIPYIIUPOBKU, HaIpaB-
JICHHBIC Ha IPOCTPAHCTBEHHYIO uddepeHINalIo B
PEYHOIi CICTeMe U B MOPE, BRIOOD HeTlePeCEeKAIOIIMXCSI
OMOTOIIOB M CHMZKEHME BHYTPUBUIOBOI KOHKYPEHLIMU
(Jonsson et al., 1984; Roff, 1984; Hutchings, 1993; Man-
gel, 1996). Kak pe3yJsbTar, B ITOIYJISIAN KyHIXKU 13 10~
KOJIEHUSI B TOKOJIEHNE BOCIIPOM3BOUTCS U peaTU3yeT-
Csl IMHAMWYHAsI CUCTeMa JIOKaIbHBIX agarnTanuii. OHa
HaIlpaBJeHa Ha CHIDKEHME PHUCKOB IJISI CYILIECTBOBA-
HUSsI, o0ecreunBaeT MOMNYJISILIMOHHBINA puTHECC U -
(EKTUBHYIO MOACTPOMKY B M3MEHUYMBEIX YCIOBUSIX
CyIIIECTBOBAaHMS Ha CEBepe apeajia BUIA.
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