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GLYPTOTHORAX SIANGENSIS — HOBBIN B BATAPUEBBIX COMOB
(SISORIDAE) 13 BACCEHMHA BPAXMAIIYTPHbI,
APYHAYAJI-TTIPAIEIL, UHAUA?
© 2023 r. II. Cunrx!, JI. Koceirun® *, C. Parx!, C. JI. I'ypymaiom®

!Omaden npecrosodnsix pui6 3oon0euneckoii cayicoor Hnouu, Karvkymma, Hnous
2 Pecuonanvhuiii yenmp Apynavan-Ipadew 3ooa0euuecioii cayxncoor Hnouu, Hmanaeap, Hnous
*E-mail: lkzsi5@yahoo.com

IMoctynuna B pegakauio 18.05.2023 r.
Tlocne nopaGorku 15.06.2023 1.
IMpunsara K ny6nukauuu 15.06.2023 r.

Hoselit Bun Glyptothorax siangensis oniucan u3 peku Cuasr B mrtate ApyHavan-IIpanem, Munusa. Hosbrit
BU MOXXHO OTJIMYUTH OT OJIM3KOPONICTBEHHBIX BUIOB OacceitHa pek [aHr—bpaxmarnyTpa u cocenHux Bono-
CcOOpPOB IO C/IeAYIONIEMY COYETaHWIO MPU3HAKOB: TOPpaKaJAbHBII aire3UBHBIN armnapar ¢ KOXXHBIMU rpeOHSsI-
MU, IIPUCYTCTBYIOLIMMMU TTOYTH 10 BCEMY arlnapary, BKIouas MedeoOpa3Hoe CpeIMHHOe yIIyOieHune, KO-
TOpOE Y3KO OTKpBbIBaeTCs K3aIM; YIUIMHEHHAsI CIIMHHAsI KOJIIoUKa, 3aMETHO yBeJIWYEeHHasl B pa3Mepax,
IUIMHHEE BBICOTEHI TeJla Y €€ OCHOBaHUSI, 3a3yOpeHHas c3anu, ¢ 11—17 3a3yOpuHaMu; 3aThbUIOYHAS TUIACTUH-
Ka cemioBraHast ¢ W-o0pa3HbIMU OTPOCTKaMU; HeOOJIbIlIasi BLICOTA TeJia; IJIMHHBIM HOCOBO YCUK, TTOYTH
JIOCTUTAIONIMI TIepeqHEro Kpasl ia3a; HelpepbiBHAs MPOAOJbHAS YEPHAS MOoJioca TOMNepeK AUCTATbHOMN
MOJIOBUHBI CITMHHOTO TIJIABHMKA; BEPIIMHBI HEPBHBIX OTPOCTKOB B BUJIE Psila rpeOHEe MeXX 1y OCHOBaHUEM
CMUHHOTO TUIAaBHUKA M HAYaJIOM KPaeBbIX JIyyeid XBOCTOBOTO TJIaBHUKA. D10 19-it Bun pona Glyptothorax,
MpeICTaBUTEI KOTOPOTO U3BECTHHI B OacceiiHe [aHra—bpaxmartyTphl.

Karoueswie cnosa: Glyptothorax, HoBbI Bun, 6acceiiH bpaxmanytpsi, UHous.
DOI: 10.31857/S0042875223060243, EDN: AOMAUS

# IMonHOCTBIO CTAaThs Ol'Iy6J'[I/IKOBaHa B aHIJIMICKOM BE€PCUU XKypHaja.
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IEPEOIIMCAHUE OBBIYHON, HO CJIABO U3YUEHHOM KAPJINKOBO
TIMPAHBU SERRASALMUS HOLLANDI (SERRASALMIDAE)
M3 BEPXHEI'O TEUEHUS PEKU MAJIEVIPA*

© 2023 r. P. Iaito-Kapaoco *, M. Kapearal- 2, ®. M. Kapsaxajb-Baiiexo!

IViuusepcumem maiiopa Can-Cumona, Kouabaméa, Boausus
°My3eii ecmecmeennoii ucmopuu Anvcuda 0’Op6unsu, Kouabaméa, Boausus
*E-mail: flagallocar 1 @gmail.com
IMocrynuna B pegakuuio 06.02.2023 r.

IMocne mopa6otku 31.05.2023 1.
IpunsTa K myoaukanuu 02.06.2023 1.

KapnukoBast nupaHbst Serrasalmus hollandi 6p11a onvcana B 1915 r. DiireHMaHOM Ha OCHOBE €IMHCTBEH-
HOTO 3K3eMIUIsIpa U3 GacceitHa BepxHell yacTu pekr Maneiipa Ha 1oro-3amnaae AMa3oHKH, TOJIOTUT ObLT
nosxe yrepsiH. [T0CKOJIbKY B ONMMCaHUMU OTCYTCTBOBAJIM BapualMy MOP(OIOrM4ecKrX MpU3HaKOB, UACH-
THdUKaALNS BUIa ObUTa HECKOJIBKO 3aTpyaHeHa. OMMO0YHOE OTOXIESCTBICHWE 3TOTO BUIA C IPYTUM MaJIo-
U3Y4YEHHBIM, HO MOP(OJIOTUYECKU CXOIHBIM S. eigenmanni, BOSMOXHO, ObIJIO OOBIYHBIM SIBJICHUEM B UX-
THoNorndeckux ceonkax. [locnenHuit u3 AByx ynmomuHaeMbIx BUnoB O0buU1 ontucaH Hopmanom B 1929 1. Ha
OCHOBE €IMHCTBEHHOTI'O 3K3eMIUISIpAa U3 peKU DCcCeKUb0, HUXKHEE TeueHUe KOTOpPOro Haxonutes B ['BuaH-
CKOM Haropbe K ceBepo-BOCTOKY OT 6acceitHa AMa30HKU. B HacTosIeM coo6IIIeHU Ha OCHOBE MOpP(dh 010~
TMYECKUX TaHHBIX U TeHeThuuecKoit uHdopManuu (Jiokyc COI mutoxoHnpuanbHoii JIHK) npuBonuTcs re-
peonucanue S. hollandi — Buna, mmpoxo n3BecTHOTO B OacceiiHe peku MteHec B bonuBuu. Heotun ObLT
BBIIEJICH 10 3K3eMIUIsIpy U3 peku [laparya, npurtoka peku MteHec, HegaleKo OT TUTIOBOTO MeCTOOOMTa-
Hug. [Ipencrasnen nuarHos nis auddepenunaunu S. hollandi, S. eigenmanni v BUIOB, 3apETrUCTPUPOBAH-
HbIX B bonuBum B 6acceitHax AMa3zoHku u Jla-IlnaTel.

Karoueswie crosa: 6onusuiickas AMa3oHka, peka Utenec, ['yarope, pexka I1aparya, Heotun, Serrasalmus ei-
genmanni.

DOI: 10.31857/S0042875223060073, EDN: ARIEXA

# IMonHOCTBIO CTAaThs Ol'ly6J'[I/IKOBaHa B aHIJIMICKOM BE€PCUU XKypHaja.
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MOP®OMETPUYECKU AHAJIN3 OBBIKHOBEHHOM IIEHTPUHBI
OXYNOTUS CENTRINA (OXYNOTIDAE) C BAMETKAMM O BUOJIOTUN
OCOBEN 3 MPAMOPHOI'O MOPSI*

© 2023 r. X. KabGacakan® *, V. V3zep?, O. I'énionan?, O. Aknio3?, @. C. Kapakyaak’

! Cmambynvckuii ynusepcumem, Hucmumym nayku, pbi6oxo3aiicmeeHHbiX MexXHOA0ULL U NPO2PAMMbL YNPAGAeHUS,
Cmambyn, Typuus
2Cmambynvckuii ynusepcumem, Cmambya, Typuus
*E-mail: kabasakal hakan @gmail.com
IMocrynuia B pegakumio 31.03.2023 1.

ITocne mopaborku 24.06.2023 r.
[MpunsTa k my6aukanuu 24.06.2023 r.

Coo011eHre 0OCHOBaHO Ha U3MEPEHU N MOP(HOMETPUYECKUX TTPU3HAKOB B IIPOLIEHTAX OT OO TJTUHBI 111e-
CTH 3K3eMIUISIPOB OOBIKHOBEHHOI LIeHTpUHBI Oxynotus centrina (Linnaeus, 1758), nmoiiMmaHHBIX B Mpamop-
HoM Mope. Bce nmpoaHanu3npoBaHHbIE MPU3HAKY MOKA3bIBAIOT aytoMeTpuio. M, XxoTss MopdhomeTpruueckue
MPU3HAKU 9K3eMIUIsIpoB O. centrina u3 MpaMopHOT0O MOPSI HE3HAYUTEbHO OTJINYAIOTCSI OT TAKOBBIX Y OCO-
0eil u3 HecKoIbKUX reorpaduveckux noapaiioHoB Cpennu3eMHOro Mopsi, 3TU Pa3inyusl MOKHO CUMTATh
CJIeICTBUEM ajlonaTpuu. B mpu3Hake “cooTHOIIEHUE IJIMHbBI TOJI0BBI M IIMPUHBI pTa” K 0011Ieil JTMHE BbI-
SIBJIEHA OTpULIATEIbHASI AJUIOMETPUSI, yKa3bIBawllas Ha To, 4yTo O. centrina xapaKTepusyeTcss MaJIeHbKUM
PTOM, YBEJIMUEHUE pa3Mepa KOTOPOTO OTCTAET OT TAKOBOTO Tesa. B conepXuMoM xenynka OQHOTO 3K3eM-
IIsipa, nmoiitMaHHOro B MpamMopHOM Mope, OOHapyKeH YaCTUYHO MepeBapeHHbI 9MOPUOH aKyJbl U Cy0-
CTaHIIMsI, TTOXOXasl Ha XeJTOK, YTO MOATBEPKAAeT XUIITHUYECTBO Yy O. centrina 10O OTHOIIEHUIO K sTiiliaM
XpSIILIEeBBIX PHIO B IMKOM npupoe. Bua o6nanaeT nuieBoii crienrain3anueii, moTpeoisiss UCKIIOUUTETbHO
TOJUXET U SI1IeBbIE KaICyJIbl XPSIIIEBBIX PBIO. YHUKaIbHAsI MOP(MOJIOrMs pTa U MUILEeBast CrielaIn3aus
MOTYT UMETh 3KOJI0T0-MOP(OJIOTUUECKHU BaXKHOE 3HaUeHUe 111 BbkuBaHus O. centrina B MOPCKUX PeTu-
OHax, IJe HaOMIoAaloT YXYAIIEHUE COCTOSTHUS OKpYXKalolleil cpeabl B MPUIOHHBIX TOPU30HTAX.

Kuiouesbie crosa: ieHTpUHa, crielanu3arus, Mopdosorusi, 6eHToC, MUTaHUeE.
DOI: 10.31857/S0042875223060127, EDN: AQILOB

# IMonHOCTBIO CTAaThs Ol'Iy6J'[I/IKOBaHa B aHIJIMICKOM BE€PCUU XKypHaja.
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HEKOTOPBIE JAHHBIE O MOP®OJIOTUUA IBYPOI'OI'O BbIYKA
ENOPHRYS DICERAUS (COTTIDAE) 3 TAYIICKOMH I'YBbI
OXOTCKOI'O MOPA

© 2023 r.

E. A. Iloesxanosa-Yeronaesa*

Hucmumym 6uonoeuueckux npobnem Cesepa Jlarvnesocmouroeo omoeneHus
PAH — UBIIC JIBO PAH, Mazadan, Poccus
*E-mail: zoarces@mail.ru

IMocrynuna B pepakuuio 09.12.2022 r.
ITocne nopa6orku 24.03.2023 1.
IMpunsra xk nyonukanuu 03.04.2023 r.

PaccmoTpeHbl acTuyeckre 1 MepucTUIecKre Mpu3Hak, 0COOEHHOCTU PACIIONIOKEHWs 3y0OB Ha YesTto-
CTSIX M OKpackKa IBypororo obruka Enophrys diceraus u3 Tayiickoit ryob1 OxoTckoro Mopsi. BnepBrie nmpuBe-
IIeHBbI JaHHBIE 00 aJUTOMETPUYECKON M3MEHYMBOCTU TUIACTUYECKUX MTPU3HAKOB BUJA. YCTAHOBJIEHO, YTO
060bIIIas YaCTh PACCMOTPEHHBIX TIPU3HAKOB JBYPOTOro ObIUKA MOABEPKEHA MOJOXUTENHHON alIOMETPU-
YeCcKOU U3BMEHYMBOCTU (ITPOMOPILIUY TOJIOBBI, pa3MepPHI IIJIABHUKOB), OTpULIATE]IbHAS aJUIOMETPUST HAOJIIO-
JlaeTcsl JTUIIb 110 HECKOJIBKUM MPU3HaKaM (IIJIMHA TOJIOBBI, IJIMHA BEPXHETO MPEAKPHIIIEYHOTO II1Ma, Hau-
0oJblIIast BBICOTA 3aTHIJIOYHOTO I'peOHs). BhIsIBIEH psif MPpU3HAKOB, HE MOABEPKEHHBIX AJUIOMETPUM — Ara-
METp OpOMTHI, PacCTOSIHME OT 3adHEro Kpas OpOMTHI IO Kpasl 3aThbUIOYHOIO IpeOHsI, mperopcalbHOe
paccTosiHue, JUIMHA OCHOBaHUs TPYyIHOTO IUIaBHUKA, IJIMHA XBOCTOBOTO CTeOJ1s1. BblIeaeHbl TAKCOHOMM -
YecKW 3HAYMMble MPU3HAKU — IJIMHA BEPXHETO MPEIKPHIIISYHOTO IINIA, MEXIIA3HUYHOE PACCTOSIHUE,

¢dopma u riosioxkeHre BRIPOCTOB lacrimale.

Knroueswie crosa: nByporuii 66190k Enophrys diceraus, Mmopdhosiorusi, miacTU4ecKue pu3Haku, aJuloOMeTpU-
yecKas IBMEHUYMBOCTbD, Tayiickas rydoa, OXoTcKoe Mope.

DOI: 10.31857/S0042875223050090, EDN: DGQBLU

OmHUM 13 OOBIYHBIX M1 OTHOCUTEJIHFHO MaCCOBBIX
npeacTaBuTeNieil UXTUOo(ayHbl 3IUTOPATILHOM 30HBI
OXOTCKOTO MOpsI SIBISETCS ABYpOruii ObBIYOK Eno-
phrys diceraus (Pallas, 1787), mmpokKo paciipocTpa-
HEHHBIN Takke B UykoTckoM, bepuHrosom u AmnoH-
CKOM MOPSIX, II0 TUXOOKEeaHCKOMY ITpuOpexbio Ky-
PUIBbCKMX, AJIEYyTCKMX O-BOB M m-oBa Kamyartka, y
oeperoB CeBepHOii AMEpUKM — B 3aJIMBe AJISICKa, Ha
for 1o nopra Maxkseiin bpuranckoit Koiymoun (Ta-
panen, 1937; AunpusmeB, 1954; Sandercock, Wili-
movsky, 1968; Heenos, 1979; Jlunaoepr, Kpacroko-
Ba, 1987; bopeii, 2000; ®egopos, 2000; Leiiko, Demo-
pos, 2000; Yepemren u ap., 2001; Mecklenburg et al.,
2002, 2011, 2016; Pemopos u ap., 2003; Cokonos-
ckuii u ap., 2007; IMapun u aop., 2014).

JByporue ObIYKUA — PBIObI CPETHETO pa3Mepa, 00-
meit mmuHoi (TL) no 38 cM B SImoHckom mope (ITaH-
YeHKo U1 ap., 2016), no 28 cMm B ceBepHoii yactu (Ye-
peuiHeB u ap., 2001, 2005) u 10 24 cM B MpuKamMyar-
ckux Bomax (TokpanoB, 2013) OxoTcKOoro Mops,
OTJIMYUTEIbHBIM ITPU3HAKOM KOTOPHIX SBJISIETCS Ha-
JIMYMe O4YeHb IJIWHHBIX TPEIKPBIIIEYHbIX IIUIIOB,
MMEIOIINX OCTPhIe 3yOOBUIHBIE OTPOCTKU. HecMoT-
ps Ha IIIMPOKOE PACIIPOCTPaHEHUE, TaHHbBIE O MOP(hO-

JIOTM IBYPOIMX OBIYKOB KpaiiHe orpaHmyeHsI (Jordan,
Starks, 1904; Connmartos, JIunaoepr, 1930; IImMunar,
1950; Angpusies, 1954; Sandercock, Wilimovsky,
1968; Heenos, 1979; Jluna6epr, Kpactokosa, 1987;
Nakabo, 2002; Mecklenburg et al., 2016; HazapkuH,
2017). B pabore Hazapkuna (2017) B cpaBHUTEJIbHOM
IUIaHE TPUBEICHO KpaTKOoe OMMCAaHUE HECKOIbKMX
ocoOeii u3 ceBepHOit yacTu OXOTCKOTO MOPsI, ONHAKO
LieJIeHATIpaB/IeHHbIE UCCIIEAOBAHUST IBYPOTUX OBIYKOB
paccMaTpuBaeMoil aKBaTOPUU OTCYTCTBYIOT. Takke B
paboTax, TMOCBSIEHHBIX U3yYEHUIO MOP(GOJIOTUU 3TO-
ro BUIa, OTMEUYEHO, UTO y HETO, KaK U Y GOJIbIIMHCTBA
npeacTaBuTeneil ceMmerictBa poratkoBbix (Cottidae),
MHOTHeE MPU3HAKU BeCcbMa BapuabelbHbl U B 3HAUYM-
TEJIbHOM CTEeINEeHU TOABEPKEHBI MOJIOBOMI, pasMep-
HOIT 1 TeorpadruecKoil U3BMEHYMBOCTH, UTO 3aTPY/I-
HSIET UCTIOJIb30BaHUE 3TUX XapaKTEPUCTUK B TaKCO-
HoMuu U uaeHTudukannu (Heenos, 1979).

B Hacrosieit padbote mpuBeneHbl MIACTUYECKUE
W MEPHUCTUYECKHE MPU3HAKHN, OMMMCAaHBI OCOOCHHO-
CTH OKPACKH ¥ CTPOEHME 3yO0OB Ha YEITIOCTSIX IBypPOTOTO
ob1uka u3 Tayiickoii ryosl OxoTckoro Mopsi. Kpome To-
TO, PACCMOTPEHBI 0COOGEHHOCTH AJIJIOMETPUIECKOM 13-
MEHYMBOCTH HEKOTOPBIX TPU3HAKOB. BhineneHb! mpu-
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HEKOTOPDBIE JAHHBIE O MOP®OJIOTMHA ABYPOI'OI'O BbIYKA

3HaKU, HauboJiee IMOAXOASIINE I UIeHTU(DUKALINA
BU/IA.

MATEPUAJTI U METOINKA

B ocHOBy paboThl MOJIOXEHBI MaTepHUasIbl, CO-
OpaHHBbIE COTPYAHMKAMU J1aOOpaTOPUU UXTUOJOTUU
MBIIC IBO PAH c 1997 o 2017 IT. B HECKOJBKUX
paiioHax Tayiickoii ryonl (ceBepHast 4acTh OXOTCKO-
ro mops): oyx. IllectakoBa, 3ay. YTbI, 0. Hemopasy-
MeHud U 6yx. ['eprHepa. PeI6 pukcupoBanu 4%-HbIM
pacTBOpoM (hopManbaeruaa, 3aTeM I10C/Ie BhIMayM-
BaHUs B Boje IiepeBoauian B 70%-HbIiA 3THIOBBINA
crupt. [Tnactuueckue npusHaku 45 3K3. (35 caM1I0B
u 10 camok) SL 79.8—186.6 (B cpemtem 129.8) MM n3-
MepSUIU IITAaHTeHILIMPKYJIEM Ha JIEBOI CTOPOHE TeJjia C
TouHoCThiO A0 0.1 MM. M3MepeHMsT TIpOBOOMIN II0
cucteMe Tammesa (1955), paspaboranHOIi cieaIb-
HO JJIs1 KOTTOMIHBIX pbIO. B ¢BSI3M ¢ TeM 4TO y 60JIb-
IIMHCTBA IpeAcTtaBuTeneil cemeiictBa Cottidae Ha-
6mopaetcst nonoBoit mumopdusMm (Heemnos, 1979),
JUJISI UBYYEHUSI aJUIOMETPUIECKON NU3MEHUMBOCTH UC-
IOJIb30BAIM TOJILKO CAMIIOB TPEX pa3MEPHBIX TPYIIIL:
90.1—-115.0, 115.1—140.0 u 140.1—165.0 MM, kaxknas
U3 KOTOPBIX HACUMTHIBAJIa COOTBETCTBEHHO 9, 12 u
10 oco6eii. K mepBoii rpyrine ObLId OTHECEHbI HETO-
snoBo3penbie ocodu SL < 115.1 (TL < 142.5) mm, 110-
CKOJIbKY, TI0 HaIllUM HaOJIONEHUSIM, MPU JTOCTUKe-
HUM caMIlaMM JIBYPOTOro ObIYKa 3THX Pa3MEpOB Yy
HMX HacTyIIaeT II0JIOBasI 3PEIOCTb.

Jas moacu€Tra 4yuciia MO3BOHKOB, JIyyell B ILJIaB-
HUKaxX, U3y4eHUs 3yOOB Ha YEITIOCTIX U HEKOTOPHBIX
0COOEHHOCTEM cKeJleTa ObUTM W3TOTOBJICHBI an3a-
puHOBBIE TIpenaparthl 15 3k3. SL 124.2—178.6 (B cpen-
HeM 155.2) MM no meTonuke Axky6osckoro (1970). B
YHCJIO TTO3BOHKOB BKITIOUEH YPOCTUIISIPHBIN.

B kadecTBe OCHOBHOTO IpoMepa IPUMEHSIIN
CTaHAAPTHYIO IUIMHY Tesia (SL) — OT KOHILIa pblia 0
OCHOBAHUS CPEIHUX JIyueil XBOCTOBOTO IJIaBHMKA. B
paboTe TaKxKe UCIIOIb30BaHbI CIeayIole 0003HadYe-
Hus: D1, D2, A, Pu V —4ucCio JIiydeii B IIEpBOM U BTO-
POM CIIMHHBIX, AHAJbHOM, I'DYOJHOM U OpIOLIHOM
aBHUKax; C — XBOCTOBOI mjaBHUK; L./, — yuciio
TIACTMHOK OOKOBOW JIMHUU; 7. bF. — YMCJIO XKaOEPHBIX
Jiydeit, vert. — 4MCJIO TIO3BOHKOB. [IJIMHY BEpXHEro
MPEAKPHILIEYHOTO IIUTIA U3MEPSIIU TTo MeToauKke CaH-
nepkok um Bummmonckm (Sandercock, Wilimovsky,
1968). Pe3ynbraThl 00pabOTaHbI CTATUCTUYECKU C UC-
MOJIb30BAaHUEM CTaHIAPTHOTIO MakeTa rporpamMm Mi-
crosoft Excel 2007 u Statistica 10.0. JlocToBepHOCTb
pa3IMuMil TJIACTUYECKUX TTPU3HAKOB Y PhIO pa3HbIX
pa3MepHBIX IPYMIl OLEHUBAIN C IPUMEHECHUEM He-
napameTpuyeckoro U-kpurepusi MaHHa—YUTHU.

PE3VIIBTATHBI

JByporuit 0b14oK u3 Tayiickoii Ty0bl OXOTCKOTO
MODSI XapaKTepU3yeTcsl CJEeNyIoIIMMU TIpu3HaKaMu
D1 VII-VIII (7.7 £ 0.09), D2 13—15 (14.0 £ 0.10), 4
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12—13 (12.1 £ 0.05), P 16—17 (16.7 £ 0.08), V13, L.L
34-37 (35.6 = 1.21), r.br. 6, mo3BoHKOB 33—34 (33.7 £
+ 0.11). ComtacHO JaHHBIM MHPEIBIAYIIMX UCCISA0BA-
TeJieil, 3HaYeHUsI TUX NMpU3HakoB paBHEL D1 VII-IX,
D2 12—15,A410—13, P16—19, V13, L.I. 3238, r.br. 6,
no3BoHKoB 31—34 (ConparoB, Jlunnoepr, 1930;
Sandercock, Wilimovsky, 1968; Heenos, 1979; Meck-
lenburg et al., 2002; Nakabo, 2002; Hazapkun, 2017).

MopdomMeTpudeckre Mpru3HaKd IBYpOTOro Oblu-
Ka McclIeIoBaHHOTO palioHa MpeacTaBieHbl B Ta0. 1.
B pesynbTaTe npoBeAEHHOTO UCCIEN0BaHMS PACIIM-
PEHBI TIpeaeIbl UBMEHYMBOCTH 110 OOJIBIIIMHCTBY pac-
CMOTPEHHBIX ITPU3HAKOB.

JnuHa ronoBbl yKJIagbiBaetcs 2.6 pasa B SL, ne-
pemHuii e€ Kpail Tymnoi, BEICOTAa TOJOBBI HAa YPOBHE
3aThUIOYHOTO TPEOHS HEMHOTO OOJIbIIIE JJTUHBI OCHO-
BaHus DI1. 3arma3zHUYHBIX OYyIrpOB HET, JIMIIb y IBYX
HeronoBo3penbix camios SL 100.1 u 113.0 MM oT™Me-
YyeHbl KOCTHBIE BBICTYIIbI Ha 3aJHEM Kpae IJTa3HULIbI,
JIJIMHA KOTOPKIX cocTaBuiia 15.4% miuHEI na3za. Xo-
pOIIIO pa3BUTHIE 3aTHLJIOYHBIE TPEOHU UMEIOT IIpHU-
MOAHSTHIN 3aJHUI Kpali, BBICOTA KOTOPOro NpuUMep-
HO B TpU—YETBIPE pa3a MeHbIIe AuaMeTpa masa. Y
20% Bcex McclienoBaHHBIX 0coOeil mepen 3aThbLIOY-
HBIMU I'PeOHSIMU UMEETCsl HEOOJIbIIO KOCTHBINA BbI-
cryn. Lacrimale ¢ aByMsI XOpOIIO Pa3BUTHIMUA OT-
pOCTKaMu, OTXOISIIIMMU OT OTHOTO OCHOBaHMSs, Ha-
MpaBJICHHBIMU CJieTKa BHM3 M BIIEpEN U He
MpWIETAIOIIMMIA CBOMMHM NEPEIHUMU KOHIAMHU K
BepxHell ryde. PaccTosiHre MexXmy TIepeTHIMU Kpasi-
MU OTPOCTKOB KaXXJI0il KOCTU MPUMEPHO B JIBa pa3a
OoJibllle OJIMHBI OTPOCTKOB. 3aOHUI Kpail BepxHei
yemocth y 70% 3K3eMIUISIpOB JOCTUTAET BEPTUKAIU
cepenuHbl 1a3a, y octaBunxcda 30% nuinb cierka
3aXOOUT 3a BEPTUKAJIb IIepeIHEero Kpas ra3a. Bepx-
HsISI YeJTIOCTh BBIIAETCS BIEPET OTHOCUTEIbHO HIK-
Hell yemocTu. BepxHuii mum npeakpblieyHON KO-
CTH HampaBJIeH BBEpX M CJIeTKa HAKJIIOHEH Ha3al.
JnuHa 1mmna Bcerna 00JIblle pacCTOSSHUS OT 3aIHETO
Kpasi OpOMTHI IO 3aJHETO Kpasl 3aTbJIOUHOTO TPeOHs
M IIPUMEPHO paBHa IJIMHe V, KoTopasi yKJIaIbIBaeTCs
naTh pa3 B SL. UeTBEpTHIl MMM MpeIKpbIIIIeIHOMN
KOCTM KakK MpaBWJIO HarpaBjieH BHU3. ZKabepHas
eI IIOYTH B IBa pa3a OoJIbIIe MeXK:KaOepHOTO IPO-
MmexyTka. I[lepenHue Ho3npu UMEIOT (GOpMYy KOPOT-
KMX U pacIlIMPEeHHBIX KBEPXY TPyOOU€eK, 3aTHUE ME-
IOT BUI TIOD.

Ha commnuke 10—12 3y00B KpIOYKOBUIHOM (oOp-
Mbl, MAYIIMX B OONWH psiA (IBa psiga OOHapy>KeHBI
TOJIBKO y 3 BK3. U3 15) BIOJb MepeaHero Kpast KOCTH.
Ha HEOHOIT KocTH 3yOnI OTCYTCTBYIOT. Ha 06eux de-
JIIOCTSIX 3yObl pacmoioXeHbl B TPU—YEThIPE Helpa-
BUJIBHBIX PSiJia C OMMHOUYHBIMU 3y0aMU MEXIY HUMMU.
Ha BepxHeii yentoctu Haubosiee KpymnmHble 3yObl pac-
MOJIOXKEHbI BO BHEIIHEM psiay U y cumdbusuca, BO
BHYTPEHHEM psIIy OHM 3HAYMTEJIbHO Menbye. Ha
HUKHEH 4yeTIoCcTU 3yObl TaKKe KpyIiHee y cuMdusurca
1 BO BHYTPEHHEM psiny. Bce 3yObl HAKJIOHEHBI BHYTPb
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Ta6omuna 1. [Tiactrueckue npusHaku ABypororo oeryka Enophrys diceraus n3 Tayiickoii ryobl OXOTCKOTO MOPSI 1O TaH-
HBIM aBTOpa U OITyOJIMKOBAaHHBIM paHee CBeneHusIM, B % SL

[Ipu3Hak

JlaHHEIE aBTOpa

Hazapkwun, 2017

Sandercock,

(n=45%) Wilimovsky, 1968
J1MHa TOJIOBBI 32.9-42.3 (37.2) 35.5-43.3 (38.8) 37.8—45.6 (40.8)
HuameTp opOUTHI 7.6—10.5 (9.1) 6.9—12.2 (9.5) 9.5—12.7 (10.8)

JlnHa pelta

JimHa BepxHeil yetocTu
MexXra3HUYHOE PacCTOSIHUE

JnrHa BepXHero MnpeaKphIIIeqHOro InIa

PaccrossHue ot 3amHero Kpasa Op6I/ITH 0 3aJHETro
Kpasd 3aTblJIOYHOI'O FpC6HH

[MpenopcanbHOE paccTOsSTHUE
JlnnHa ocHoBaHus D1
JnvHa ocHoBaHust D2
JnvHa ocHoBaHus A
HawuGonpimas Beicora D1
Hau6omnbiras Beicora D2
Hau6onbuias Beicota A
Jnnna P

Jdmunaa V

JlnuHa ocHoBaHuUsT P

Hnuna C

Bricora tenma y Havana A
JlimHa XBOCTOBOTO CTEOJIsI
JIIvHa manuuibl y CaMIIOB
HawuGorbIi1ast BeicoTa 3aTBIJIOYHOTO TpeOHsT

8.4—13.0 (10.0)

14.2—18.1 (15.8)
5.4-9.3 (7.0)
15.0—26.3 (20.1)

13.2—20.9 (18.0)

33.5-42.0 (38.0)
15.9-24.7 (20.9)
22.0—33.4 (29.3)
19.1-27.4 (23.5)
10.7—21.3 (15.4)
10.6—21.2 (15.8)
11.3-27.6 (18.5)
27.1-39.2 (32.7)
14.1-23.3 (19.0)
15.7-20.6 (18.2)
17.4-23.8 (20.6)
13.3-19.8 (15.8)
14.7-22.8 (18.8)
8.2-20.1 (15.4)
1.3-3.7 (2.5)

11.7—25.5 (20.0)
16.7—21.8 (18.6)

36.0—43.9 (39.1)
12.6—18.1 (16.1)
23.7-28.5 (25.9)
19.3-23.3 (21.8)
11.8—17.7 (14.1)

9.7—11.7 (10.7)

15.5—19.5 (17.5)
5.8—8.8 (7.1)
13.9-23.4 (19.6)

17.2-21.1 (18.9)

37.9-44.5 (41.4)
18.7—23.9 (21.5)
27.1-33.9 (30.1)
19.8—29.6 (25.0)
11.8—19.2 (14.6)
15.3-21.0 (17.8)
12.9-26.9 (17.3)
27.9-38.3 (33.5)
12.8-21.9 (16.9)
16.8—24.2 (20.1)

15.3—19.7 (17.4)
13.3—17.9 (15.0)
2.6-3.2(2.9)

IIpumeuanne. [1puBeneHBI Tpeaebl BApbMPOBAHMS 3HAYECHUWI TIPU3HAKaA, B CKOOKaX — cpemHee 3HaueHue. * 35 camioB u 10 camoxk.
3nech ¥ B Ta6:. 2: SL — crannaptHast miiuHa tena; D1, D2, A, P, V, C — cOOTBETCTBEHHO ITePBbIil M BTOPOI CIIMHHBIC, aHAJIBLHBINI, TPY/I-

HOI, OPIOIIHOI ¥ XBOCTOBOI IUIABHUKU; # — YUCJIO PBIO, 3K3.

YeJIFOCTY; Ha HUXKHE! Y4eIoCT OHU Mejibye 1 OoJiee
n30rHyThie. BepxHssa ryba Tojicrast, MICUCTas1, B IBa
pasa TOoJIIlEe HIDKHE.

BricoTa Tea B Havasie ocHoBaHUs D1 cogepXuTt-
csg 4.3 paza B SL; njpyHa XBOCTOBOTO CTeOJIsI comep-
xutced 5.3 pasa B SL, BeicoTa B 2.3 pa3a MEHBIIIE €T0
JUIMHBL. Pa3zMep KOXXHBIX BLIPOCTOB Ha TOJIOBE U TeJIe
CUJIBHO BapbUpYyeT; HanboJiee KPYITHbIC PACIOI0KEe-
HBI 110 Kpalo pTa 1 IoH pSIAOM KOCTHBIX TJIACTUHOK,
WAYILIMX BOOJAb OOKOBOI JNMHUM. J[JIMHA ypOreHu-
TaJIbHOM MaNWUIbl CAMIIOB YBEJIMYMBAETCS C pa3Me-
poM oco0eil, B cpeHEeM OHa yKJIagbiBaeTcs B .SL oKo-
J10 6.5 pasa.

D1 HaumHaeTcs Ha BEPTUKAIIM TIEPBOI MJIM BTO-
poii (KpaitHe peako) O00KOBOII KOCTHOI MJIACTUHKU;
ero ImnepemHuii Kpail mpsaMoil, 3agHUil 3aKpYIJIEH,
JUTMHA OCHOBaHUS yKianaeiBaetrcsd 4.8 paza B SL. D2
HauurHaeTcsl Ha BepTukaiu 10—11-i1 miacTuHKU 60-
KOBOM JIMHUM, IJIMHA €T0 OCHOBAHUSI COACPKUTCS
3.4 paza B SL, niepBbIii 1 ocienHuii gyun D2 donee

KOPOTKHE, BBICOTA BCEX OCTAJIbHBIX JIyYeil MPUMEPHO
paBHas. CriMHHBIE IUIABHUKU pasAcieHbl HEOOIb-
LM TTPOMEKYTKOM, BIBOE MEHBIIIUM, UM ME3KIJIa3-
HUYHOe paccTtosiHue. [TepBblii Tyd aHAJBHOTO TLIaB-
HUKa PacIIOJIOXEH Ha BepTUKAJIM TpEeThero jydya D2;
3aIHUI JIyd A pacHoloXeH Ha BEPTUKAIN MPEAIo-
cienHero jgyda D2. 3HayeHus BeicoThl D1, D2 u A Ba-
PBUPYIOT B IIMPOKMX IIpeAeIax U 3aBUCIT OT I10JIa U
pasMmepa rccieI0BaHHBIX ocobeii. B cpemHem BeicoTa
D1 conepxutcs 6.4 pasa B SL; Boicota D2 HEMHOIO
6osbIle — oKoJIo 6.2 pa3za B SL, BeicoTa A COACPXKUT-
cs 5.4 pazaB.SL. Y camok 3amHue 1y9u A enBa JOCTH -
raloT CepearHbl JJIMHbI XBOCTOBOIO CTEOIsI, Y OOJIb-
ILWHCTBA CaMLIOB OHU 3HAYUTEILHO 3aXOIST 32 BEPTU-
KaJIb OCHOBaHHSI XBOCTOBOTO IUIABHUKA U JIVILb Y IBYX
HE DOXOmAT 10 Hero (y Menkux ocobeit SL < 110 mm).

BproliHble TIaBHUKW OTHOCHUTENIBHO Y3KHE U
JUTMHHBIE, Y BceX caMOK 1y 50% caMI10B X KOHYUKHU
He TOCTUTAIOT aHAJIBLHOIO OTBEPCTUS: Y CAMOK — Ha
pacCTOSTHME paBHOE IUAMETPY OPOUTHI, Y CAMIIOB —
Ha pacCTOsSIHME MPUMEPHO B Ba pa3a MEHbIIIE Aua-
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MeTpa opouTthl. Y ocrasiiuxcsa 50% caMiioB GproLiI-
Hble TJIABHUKKU AOCTUTalOT aHAJbHOTO OTBEPCTHS.
I'pygHbIe TUIABHUKY JJIMHHBIE, IIPUMEPHO B TPU pa3a
MeHble SL. Y camok 1y 25% caM1i0B OHU HE JOCTH-
raloT Havaja A, y OCTaBIIMXCS CAMIIOB TUCTAJIbHBIM
KpaeM JOCTUTAIOT 4YeTBEPTOTrO JTyda D2.

OceBoit ckeneT. Yuciao mo3BoHKoB 33—34, us
Hux 11—12 tymoBuiHbie, 22—23 XxBocTOBEIE. Tyi0-
BUILIHBIE TTO3BOHKM, KaK IIpaBUIO, 00jiee BHICOKUE;
XBOCTOBEBIE ITPHUOOpETAIOT CyOKBaApaTHYIO popMy, C
3aMETHOM ITepeTsLKKoil. OCTUCTBIE OTPOCTKU IIO-
3BOHKOB BBICOKME, C HAIIpaBJASHHBIMU Ha3a,1 BEPIII-
HaMu. OTPOCTKHU MePETHUX ABYX—IISITU TYJTOBUIITHBIX
MO3BOHKOB OTJIMYAlOTCS OT OCTaJbHBIX, OHU OoJjiee
IIMPOKUE, IIUHHbBIE, UMEIOT MEHBIIINI HAKJIOH K Te-
JIy TO3BOHKA 1 00Jiee IMPOKOoe OCHOBaHue. [IBa nep-
BbIX Jiyya D1 cOmKeHbI U KpensaTcs K OTHOMY Iiepe-
HeMy nrepurnodopy, 0oiee KpPyITHOMY, YeM CIIeIyIo-
myii. Heckosibko MocaemHuX MO3BOHKOB XBOCTOBOTO
cTe0JIs1 UMEIOT pacCIIMPEeHHbIE OCTHUCTbIE OTPOCTKMU.
CHnuHHOH MIaBHUK HAYMHAETCS HAa YPOBHE TPETHETO
MO3BOHKA. B XBOCTOBOM MJIaBHUKE TPU KPYITHbIE €p-
uralia, JIOTHO MpWJeramIye ApYyr K ApyTy, IOCe -
Hee (TpeThe) KpyITHEE 1 IIMPE ABYX IIEPBBIX.

Okpacka GUKCHUPOBAHHBIX 3K3EeMIII-
p o B. B ¢cBsI3u ¢ TeM, 4TO UCCIeAOBaHHbBIE 9K3EMILIsI-
PBI J10JITO€ BpeMsl XpaHUJIU B CIIMPTE, OCHOBHBIE TOHA
OKpacKu OBLIM YTePSIHBI, OMHAKO XapaKTep pUCYHKa
Bce ke coxpaHwics. ITpu XXu3Hu caMiibl UMEIOT SIp-
Ky10, TIECTPYIO OKpacKy (PUCYHOK). Y (DMKCUPOBaH-
HBIX K3EMIUISIPOB 000OMX ITOJIOB Ha TEJIe YeThIpe TEM-
HbI€ BEPTUKAIbHBIEC MOJIOCHI, Pa3aeIEHHbIE CBET/IbI-
MU TIpoMeXyTKaMu. TlepBasi, camasi 1pokasi, rmoyjoca
MPUXOOUTCS Ha 9acTh Teja 1o D1, ganee 1o HarpasJie-
HUIO K XBOCTOBOMY IIJIABHUKY IIMPHUHA TEMHBIX MOJIOC
CTaHOBUTCSI MEHbIIIe, ITpuMepHO B 1.5—2.0 pa3a yxke
CBETJIBIX ITIPOMEXYTKOB. Y CAMIIOB 3THU ITOJIOCHI BUI-
Hbl 3HAYUTEIbHO YE€TYE, Yy CAaMOK OHHU Pa3MbITHI.
BepxHsist 4acTh TYJI0BUIA MOKPHITA KPYITHBEIMU Kpa-
nuHaMu, 0oJyiee 3aMETHBIMU Yy CAMOK. Y caMIIOB Haj
A MEIOTCSI OKPYTJIble CBETJIbIC TISITHA, PACTIOIOXKEH-
HbI€ B HECKOJIbKO TOPU30HTAJIBHBIX psinoB. Hus ro-
JIOBBI U OPIOX0 Y BCeX 0co0eli cBeTbie. Y caMiioB D1
OKpallleH OY€Hb SIPKO — CO CBETJIbIMU M TEMHBIMU
yJyacTKaMM; Ha MepernoHKe, MeXIy YeTBEPThIM—IIsI-
TBIM WJIM Yallle OSIThIM—CEIbMbIM JIydaMU MMEIOTCS
OMHO—/Ba YEPHBIX OBAJILHBIX MSITHA, BTOPOE IISITHO
4acTo pa3MbITO. Y CaMlIOB, BbUJIOBJIEHHbBIX B UIOHE—
uIojie, BepxHuii kpait D1 ¢ TéEMHOI KaiiMoii. ¥ caMoK
D1 cBeTnbIN, TOTYIIPO3PAYHBINA, C METKMUMU TEMHBI-
MU KpanvHaMH, PacIloJIOXXeHHBIMU XaoTW4dHo. Ha
D2, C, Py caMIIOB UMEIOTCSI CBETJIbIE IIOJIOCHI Ha 00-
Jee TéMHOM (poHe. Y caMok Ha D2 Ha TEMHOM oHe
MMEIOTCS KPYITHBIE MSTHA, TAK3Ke CTPYIIIUPOBAHHbBIE
B II0JIOCHI. ¥ 00OMX IIOJIOB MSITHA M MOJIOCHI HA 3TOM
IUIaBHMKE HaKJIOHeHBI BHU3 U Ha3an. Ha xBoctoBoM
U TPYIHBIX TUIABHUKAX Y BCEX PbIO CBETJIBIC MOJIOCHI
UAYT BEPTUKAJIBHO. Y CaMIIOB aHAJIbHBIN ITUIAaBHUK
OKpallleH XapaKTepHO: o0muii (pOH CBET/IBIH, C TEM-
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HBIMM OKPYIJIBIMU TISITHAMU, HAXOISIIIMMUCS KaK Ha
Jlydax, TakK ¥ Ha TeperoHKaxX MeXIy HUMU; KaxXaoe
U3 MITEH OKPYXKEHO KOJIbIIOM U3 O0oJiee MEJIKUX TISIT-
HBIIIEeK. Y KpyIHBIX caMoK (7L > 165 MM) Takke Ha
cBeTJIoM (oHe TEMHBbIe MSATHA, UAYIIUE KaK BIOJb
Jlydel, Tak U Ha CKJalIkax, HO B OTVIMYME OT CaMIIOB
MSITHA PACIOIOXKEHbI 3HAYUTEIbHO MEHEee TIJIOTHO IPYT
K ApYry, OCOOEHHO MEXIY JIydaMH; Y CaMbIX METKHUX
oco0eii 000MX MOJIOB PUCYHOK MMEeTCsI TOABKO Ha JIy-
yax. bprolllHbIe TIJIABHUKU Y CAMIIOB M KPYITHBIX Ca-
MOK, KaK MpaBUJIo, TEMHbIE, C MOMNEPEYHbIMU CBET-
JILIMU MOJI0CaMU; Y MEJIKMX cCaMOK V cBeTJibie.

AnnoMerpuueckas U3MEHUYUBOCTD.
CpaBHEHME IUIACTUYECKMX XapaKTEPUCTHUK CaMIIOB
U3 paccMaTpUBaeMBIX pa3MEPHBIX TPYIIN BbISIBUIO
JIOCTOBEPHBIe pa3nmuus o 17 u3 22 mcciaeqoBaHHBIX
MPU3HAKOB (Tad1. 2), Mo OOJBIIMHCTBY U3 HUX HAOJIIO-
Jajach TOJIOXUTeNIbHass amioMmeTpus. IlociemoBa-
TeJIbHOE YBEJIMUYEeHME TToKa3aTesIss OOHAPYKEeHO JIUIIb
y OIHOTO IIpM3HaKa — BeicoTa D1: pa3nuuus 1o naH-
HOMY IIPU3HAKY JOCTOBEPHBI MEXIYy BCEMU CPaBHU-
BaeMbIMM pa3MEpPHBIMHU IpylnamMu. Takke ¢ pocToM
CaMIIOB YBEJIMYMBAJIMCH ITOKA3aTeIM IIPOIIOPIIUIL TO-
JIOBBI (JUIMHA PbUIA, BEPXHEHN YEITIOCTH, MEXITIa3HUY-
HOE PAaCCTOSIHUE), TTapaMeTphl TJIABHUKOB (JIJTUHBI OC-
Hopanuit D1, D2, A m HaumOonbpmiasg BbIicoTa D2,
mmHbl V, C), oMHAKO JOCTOBEPHBIMU 3TU Pa3JINUMS
OBLIM TOJILKO IIPU CPaBHEHUM MEPBBIX ABYX IPYII —
HETIOJIOBO3PEJIBIX M JOCTUTIIMX MOJOBOI 3PEJIOCTU
pui6. OTpuLaTesibHas auIOMETpUs HabIona1ach 1o
ClIeNyIoIIMM TIIpU3HAaKaM: IJMHA TOJIOBBI, IJIMHA
BEPXHEIO MPEIKPBIIIEYHOTO IIMIa U HauOOJbIas
BBICOTA 3aTBLJIOYHOIO IpebHs. Poct, 6/1M3Kuii K U30-
METPUUIECKOMY, OBLII CBOMCTBEH TOJIBKO HECKOJIBKUM
MpU3HaKaM — AUaMETPy OPOUTHI, PACCTOSHUIO OT
3aJIHEeTO Kpast OpOUTHI A0 Kpasi 3aThJIOUHOTO TPeOHS,
JJIMHAM XBOCTOBOIO CTEOJISI U OCHOBAHUS TPYIHOIO
IJIaBHUKA, IIpeAopCaIbHOMY PacCTOSHUIO.

HaubGonee peskue TpaHchopMaluu TlacTUye-
CKMX MPU3HAKOB Yy CaMIlIOB JBypOTOro Obluka OTMe-
YeHbI MEXIY pa3MEepHBIMU KjlaccaMu 1 1 2, T.e. MeX-
Jly HEIMOJIOBO3PEJbIMU U MOJOBO3PEIbIMU OCOOSIMU.
BeposiTHO, 3T1 U3MeHEeHMsI CBSI3aHBI ¢ MpPoOLieCCaMU
noJjioBoro co3peBanus (Yepemrnes u ap., 2001; ITaH-
yeHko, 2005). B aToT nepron y caM1ioB UCCIeyeMO-
ro BUIA MTPOUCXOMAST U3MEHEHUSI OTHOCUTEIbHBIX Be-
JIMYMH 1IeJIOTO psiia MOphOMETPUUECKUX TTPU3HAKOB:
MEHSIIOTCSI TIPOITOPLIMU T'OJIOBBI — YBEJIMUMBAIOTCS M-
Hbl pbUIa U BEPXHEl YeNTIOCTH, MEXIJIa3HUYHOEe pac-
CTOSIHYE; BO3pACTalOT pa3Mephl IJIaBHUKOB, 3HAYM-
TeJIbHO YBEJIWUMBAETCsl pa3Mep Manwuibl. B 1eaom
MPU CPAaBHEHUHN MOJOBO3PENbIX U HEMOJIOBO3PEbIX
caMI1IOB OOHApYKeHBI pa3anuus 1o 13 u3 22 npusHa-
koB. B mnanazone SL 140.1—165.0 MM TIpOMCXOOUT
cTabuIM3alus pocTa JyacTeil Teja U, XOTSI OTHOCHU-
TeJIbHbIE MOKa3aTeJIM HEKOTOPbIX MPU3HAKOB YMEHb-
LIAI0TCSl, 9TU M3MEHEHMSI HETOCTOBEPHHI (TabJI. 2).
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IMTOE3KAJIOBA-UEIOJJAEBA

JByporuii 66190K Enophrys diceraus, cameur TL 190.4 MM, o. TanaH, Taiickas ryda, ceBepHast 4acTb OXOTCKOTO MOPSI.

OBCYXIEHUE

B pa6ore Heenosa (1979) ormedyeHO, 4TO 6OJIb-
111451 YacThb MOP(OJTOrNUeCcCKUX MPU3HAKOB IBYPOTOro
OblYKa TOABEpPXEHA 3HAYUTEJIBbHOW WHAWBUIYAIIb-
HOIi, BO3pacTHOI U reorpadruueckoit UBMEHYUBOCTH.
CornacHo ero JaHHbIM, IIMPUHA MEXIIa3HUYHOTO
MPOCTPAHCTBA y 3TUX PbIO CUJILHO YBEJIUYUBAETCS C
BO3PacToM, a Er0 BOTHYTOCTb HA00OPOT YMEHbIIAET-
Csl, UBMEHSIOTCSI TaKXe BbICOTHI 3aThIJIOYHBIX OYIpOB
U TpeOHell, xapakTep IpaHyJsILUU KOCTEH TOJIOBHI,
CTETIEHb pa3BUTUS TPEOHS Ha OOKOBBIX MJTACTUHKAX,
BBICOTA YCTYyMa OT MEXIJIa3HUYHOTO MPOCTPAHCTBA K
3aTbUIKY, CTENIEHb PA3BUTHUS U XapaKTep 3yOOBUIHBIX
OTPOCTKOB lacrimale, mJinHa BepXHEro npeakphliiey-
HOTO IIIMIIa, YMCJIO U (popMa 3y0OOBUIHBIX OTPOCTKOB
Ha HEM. Takke 3HAYMTEbHO U3MEHSIOTCS YUCIIO U
pa3Mepbl yCUKOBUIHBIX TPUAATKOB Ha TOJIOBE U Ty-
JioBullle. Y caMllOB WM3MEHSETCS OTHOCUTEIbHBIN
pa3Mep yporeHUTAIbHOM NanuJUIbl.

AHanm3 caMIIOB ABYpOroro 0Obluka u3 Tayiickoit
ryobr OXOTCKOTO MOPS TTOKa3aJl, YTO 0COOM pa3HOro
pazMepa OTJIUYaIOTCs APYT OT ApYra Mo OONBIIMHCTBY
MPU3HAKOB, OTMeUeHHBIX paHee HeemoBeiM (1979).
C pocTtoM ocobeit cTerneHb BRIPaKeHHOCTH TpaHyJIsI-
LMY KOCTEM roJI0BbI, BLICOTA IPEOHSI Ha OOKOBBIX I1J1a-
CTHUHKAX, HAaMOOJIbIIIas BBICOTA 3aTBUTOYHOTO TPEOHS,
JUTMHA BEPXHETO TIPENKPBIIIEYHOTO IITWITa YMEHbIIa-
1oTcst (Tabu. 2), a BBICOTA YCTYTa OT MEXIJIa3HUYHOTO
MPOCTPAHCTBA K 3aTBIIKY M MEXTTIa3HUIHOE PACcCTO-
sTHUEe, HAaoO0opoT, yBenunuuBarTcsa. Yunciao 3y0oBuUI-

HBIX OTPOCTKOB Ha BEPXHEM MPEAKPBILICUHOM IIIWTIe
B TpPEX BBIOPAHHBIX pPa3MEPHBIX IPyIIiaXx B CpeaHeM
YBEIWUMBAIOCh B cileAyolleM Topsake: 4.2—6.5—
7.4. CreneHb BBIpaXXEHHOCTH OTPOCTKOB lacrimale
TaK>ke BapbUpOBajia, OTPOCTKH PA3TMYATIMCH 10 pa3me-
py, dopMe U pacCTOSIHUIO MEXIYy HUMH, OMHAKO Ka-
KO#1-T10O0 3aBUCHMOCTH 3TUX XapaKTEPUCTUK OT MoJjia
WU pa3Mmepa ocobeil He 0OHapyKeHO.

ITo maHHBIM HeEKOTOpPBIX aBTOpOB (Sandercock,
Wilimovsky, 1968; Mecklenburg et al., 2011; Meck-
lenburg, 2016; HazapkuH, 2017), 1Byporuii 66190K OT
omrxaiimero Buna E. lucasi (Jordan et Gilbert, 1898)
(Hazapxun, 2017; MopeBa u ap., 2017) oriuyaercs
clienylolleii KoMOMHaLueil IPU3HAKOB: OOJIBLINM
yucaoM ayueit D2 (12—15 npotus 10—14) u 4 (10—13
npotuB 9—11); Gosiee TIMHHBIM MPENKPBIIIEYHBIM
IIUTIOM, JUTITHA KOTOPOTO PaBHA WITH OOJIBIIIE PACCTO-
SIHUSI OT 3aJIHEr0 Kpast OpOUTHI IO 3aJHEr0 Kpas 3a-
TBUIOYHOTO IpeOHs (y E. [ucasi nnHa 1ImMna 3HaAYN-
TEJIbHO MEHBIIIE 3TOTO PACCTOSIHMSA); OOJIBIINM Me-
XKIJIA3HUYHBIM PacCTOSTHUEM (B cpenHeM 5.7 IIpOTUB
7.6 pa3a B IJIMHE TOJIOBbI) U YMCJIOM MOITEPEYHBIX OT-
POCTKOB Ha MpeaKphIiedyHoM mute (1—9 mpotus 1—
4); NIIUHHBIMY, 3HAUYUTEIBHO BbIpAXXEHHBIMU MaJlb-
LEeBUIHLIMU OTpOCTKaMM lacrimale, BbICTyITAIOIIMMU
HaJ BEpXHEM 4YeNOCTh0 (IIPOTUB HE3HAYUTENIHLHO
Pa3BUTBLIX OKPYIJIBIX BBIPOCTOB, CJIa00 BBHICTYITAlO-
IIUX HaJl BepXHEil YelIFOCThIO); PACIIONIOXKEHUEM TIsI-
TeH Ha aHAJIbHOM TUIaBHUKE KaK BAOJIb JIy4Yeil, TaK U
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Ha nepenoHkax Mexny HuMu (y E. lucasi msaiTHa pac-
MOJI0KEHBI TOJIBKO BOOJb JTy4deii A).

M3yueHHbIE 3K3eMIUISIpbl IBYpOTroro OblukKa W3
Tayiickoii ryosl OXoTCKOro Mopsi 06J1a1atoT BCEMU Xa-
pPaKTEPHBIMU OTJIMUUTEILHBIMU TIpU3HAKAMU, OIMHU-
CaHHBbIMU BbIllle. OMHAKO B pe3yabTaTe MpoBeIEHHO-
ro Mop(}oJIOrMuyecKoro McciaeaoBaHUsl OOHapy>KeHa
BbICOKasi CTelleHb BapbUPOBaHUSI KaK paHee OTMe-
YEeHHBIX, TaK U psaa APYTMX IUIACTUYECKUX MTpU3HA-
KoB. Takye mpu3HaKy KakK YKMCJIO MONEPEYHbIX OTPOCT-
KOB Ha MPEIKPHIIICYHOM IITUIIe U OKpacKa aHAJIbHOTO
TUIaBHUKA, B CUJTY 3HAYUTEIbHOU BO3PACTHOUN U UH-
IUBUAYAJIbHOU N3MEHUYMBOCTU HE BCETAA MOTYT CIIy-
KUTb B IMAarHOCTUYECKUX 1ieJisiX. Tak, y ucciaenoBaH-
HbIx ocobeit SL 79.8—105.1 (B cpenHeM 87.4) MM UmMCIiO
OTPOCTKOB Ha MPEAKPHIIEYHOM IIUTE BAPbUPOBAJIO B
npenenax 1—4 (B cpeagHeM 3) U, XOTs UCCIEIOBaHNE
MoKa3ajgo, YTO MX YMCJIO BO3pacTaeT C pa3Mepom
puI0, 3 3K3. SL 145.1—150.5 MM TaksKe MMENIM Ha IIIUTIe
Bcero 3—4 orpocTka. XapaKTepHOe PacIIoIoKeHHE TIsI-
TEH Ha aHAJIbHOM TJITaBHYKE HAa0II01aJIOCh JIMIIIb Y CaM-
LIOB U KPYITHBIX CAMOK, Y MEJIKMX 0CO0eli 000MX MOJIOB
MSTHA pacrojiarauch TOJbKO BIOJb JIydeil 3TOro
TUIaBHUKA.

CpaBHeHME Xe MEPUCTUYECKUX ITPU3HAKOB IMOKa-
3aJI0 OTCYTCTBUE PA3JIMUMIA ¢ OITyOIMKOBAaHHBIMU pa-
Hee naHHbIMU (ConpaTtoB, JIunadepr, 1930; AHnpusi-
meB, 1954; Sandercock, Wilimovsky, 1968; Heenos,
1979; Hazapkux, 2017), 4To B 1IeJIOM yKa3bIBaeT Ha
BBICOKYIO CTAOMJIbHOCTh BUIIA 1O JAHHBIM XapaKTe-
PUCTHUKAM.

Takmm obpa3omM, HanboJIee HAIEXXKHBIMU ITPU3HA-
KaMM, TTO3BOJISIIOIIMMY UACHTU(MUIIMPOBATH ABYPO-
roro ObIUKa, SIBJISTIOTCS CJICAYIOIIYE: IIMHHBIN IIpe-
KPBIIIEYHBIA IIUIT, OTHOCUTEIbHAS JJIMHA KOTOPOTO
C POCTOM PHIOBI YMEHBIIIAETCSI, HO BCETrIa OCTAETCs
OoJIbllIeil M1 PaBHOM PACCTOSIHUIO OT 3aHETO Kpas
IjIaza 0 3aJHEro Kpas 3aTbUIOYHOTO I'peOHsI; OTHO-
cuTelibHAas INMPUHA MEXIJIA3HUYHOIO PaCCTOSHUS
Bcerma MeHee 6.5 pa3za cOAep:KUTCS B IJIMHE TOJIOBHI.
INepeunciieHHbIC TIPU3HAKA B COYETAHUU C XOPOIIO
Pa3BUTBIMU MaJblLIEBUAHBIMU OTpOCTKaMu lacrimale,
He MpwierarlMU CBOMMM MEPETHUMU KOHLIAMU K
BepxHe ryode, OOJIbIIMMU, YeM Y E. lucasi, 3HadeHUsI-
MU yurciia Jiydeit D2 u A siBisitoTcst HanboJjiee 3HaUuMbl-
MU JIS1 UISHTU(DUKALIAM 0COOeH IBYypOroro ObIuKa.
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JTMHAMUWKA PA3SHOOBPA3US IIIUITOBOK POJIA COBITIS (COBITIDAE)
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7151 BBISICHEHUST TAKCOHOMMYECKOTO pa3HOOOpa3us NIUMOBOK 3aKaBKa3bsl U3yYyeHa U3MEHYMBOCTD BHEIII-
HUX MOPGhOJIOTUYECKUX TPU3HAKOB, 0COOEHHOCTEN OKPaCKM, KPAaHMOJOTMYECKUX U KAPUOJIOTUYECKUX Xa-
PaKTepUCTUK oco0eit n3 Amkapuy Ha MaTepualiaX KoJuleKIu 3oogorundeckoro mysest MI'Y, Bkiouaro-
meit TurnoByto ceputo Cobitis satunini, 1 o pe3yabTaTaM COOCTBEHHBIX HcciienoBaHuil. [ToaTBepxxueHa
MopdoreHeTu4eckasi OHHOPOAHOCTb U3yUYEHHBIX MOMYJISILUMIA U UX BUIOBast 000COOJEHHOCTb OT APYTUX U3-
BECTHBIX 3aKaBKa3CKUX BUAOB. Ha 0CHOBe MOTydeHHBIX TaHHBIX TTPENICTaBIeH COBPEeMEHHBI BUTOBOM M-
arHo3 C. satunini sensu stricto, apeajl KOTOpOIro orpaHM4eH BogoéMaMu ATKapuu.
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Hacrosiast pabora siBjisieTcsl IpOoa0JKEHUEeM Ha-
YyaToil paHee cepuy MyOIMKaUil O BUAAM IIIUIIOBOK
pona Cobitis Linnaeus, 1758 (Cobitidae), oouraronimm
B Bomoémax 3akaBka3bs (BacuibeBa, Bacuibes,
2020; Vasil’eva, Vasil’ev, 2020; Vasil’eva et al., 2020),
U TTOCBSIIEHA IIMITOBKAM AKapyu.

T'eoMmopdomornueckn Amxaprst OTHOCUTCS K All-
Kapo-TpuaneTckoil cKaagyaToil CcuUCTeMe, LeH-
TpajibHasl 4aCThb KOTOPOM ITOOHSIACH HAall YPOBHEM
MoOpsi K KOHIy mo3gHero soneHa (lamkpenunse,
1976). Maneiii KaBkas cpopmupoBajica nocie pas-
neneHust CapMaTcKoro 6acceiiHa 1 BOBHUKHOBEHUS
IMonTtuiickoro u Kacnuiickoro 6acceitHoB (B MUOILIE-
He—IUIMOLIEHE); eTo loro-3amnaaHasi 4acTh COSIMHU-
nack ¢ Ilepegneit A3ueii, oTKyma, IIpeaIiojiaracTcs,
npoucxomwio 3aceiaeHrne KaBkasa HazeMHON ¢ay-
Hoit (boOpuHckuii, 1951). B 310 Bpems 3aech cyliie-
CTBOBAJI TEIUIOBOAHBLIE (POPMBI MPECHOBOMTHBIX
pe10. OnHAKO MO3XKe, B TIOHTUMCKOE BpeMsI, TUIOIIAIb
MEJIKOBOJHBIX MPECHOBOMHBIX 0AaCCEHOB CUJIBHO
CoKpaTtujiach, a ILieHTpajbHasg 4acTh Koaxuackoii
TEPPUTOPUM CTajla MPEACTaBIsATH COOOH OKpauHy
Mops (Dmanunze, 1983).

XapaKTepHOI 0COOEHHOCThIO COBPEMEHHOI Top-
HOM AIKapuu SIBJISIETCSI IPUMBIKAIOIINI K AlIXKapo-
NmepernHckomy, Apcuanckomy, lllaBmieTckomy m

BocrouHo-IToHTHiickoMy XxpebTaM IIMPOKO pac-
KPBITBIM BEEP TMAPOJIOTNYECKOMN CETU, BKIIIOUAIOIIEA
1o 1000 pex pa3Horo pasHra, oomiast JJIMHa KOTOPBIX
cocraiger 2165 kM (River basis analysis ..., 2013).
Haubonee xpymabele peku: Yopoxu (¢ mpuToKamu
Amxapucukann u Mavaxena), Kuarpuiu, Yak-
Bucukanu, Koponucukanu.

B xonue XIX — Hagane XX BB.IMnoBoK poaa Co-
bitis 3 BOmoEMOB Akapuu B paitoHe I. batymu 1u6o
OTHOCWJIM K CUMTAaBILIEMYCSl LIMPOKO pacrpocTpa-
HEHHBIM B EBporie u Cubupu suny C. taenia Linnae-
us, 1758 (Panme, 1899; Kaspaiickmii, 1907), nmubo
omunbouHo uaeHTudunupoBanu kak C. hohenackeri
Kessler, 1877 (deproruH, 1899 — uwut. mo: bapau,
1941; KaBpaiickuii, 1907), KOTOpbIit ABsSIETCS] MJIaI -
MM CHHOHUMOM Sabanejewia aurata (De Filippi,
1863). B 1935 r. mo wMarepuaigaM, COOpPaHHBIM
K.A. CaryHuHbIM B p. KMHTpUIlIK, 66T ONIKCaH HO-
oIt monBun C. faenia — C. taenia satunini GladKkov,
1935. I'magkoB (1935) cuuran, 4To 3TOT MOABUI pac-
npocTpaHEéH no BceMy KaBkaszy, a ero oTJIMYUTEb-
HBIMM IIpU3HAKaMU SIBIISIIOTCS “Ccpe3aHHOEe pbhLUIO”
(I'nagxoB, 1935. C. 74) u ToJICTO€ T€JIO, TOIIIMNHA KO-
TOPOTO HaJl OCHOBaHUWEM OpPIOIIHBIX TJIABHUKOB
0oJbllie HaMMeHblIei BbICOTHI Tea. [1o-BuaumMomy,
He 3HaBIIMiI 0 paboTre [mankoBa bapau (1941) nipu-
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poxwn Bun C. faenia miist 6acceitHa Yopoxut 1 03epKoB
Ha Kaxabepckoit paBHuHe y batymu, Kak u 115 Bceit
3anagHoii [ py3uu. bepr (1949), xoTs u otMeTu cpe-
3aHHOE pBUIO, oOOpasyiollee IepHeHINKYISIPHYIO
IUIOIIAAKY, V M3YYEHHBIX UM B3K3eMIUISIPOB M3 peK
Horaneou (= Haranebu) m Auxya (= AukBa), BO3-
Jiep>KaJics OT BblJEeHUS TTOABUIA BCISICTBUE OTCYT-
CTBUSI CPABHUTEIBHOIO MaTepualia U3 HU30BbeB peK
Kypa u JIeHKopaHKa, a TakKe C F0>KHOIO MO0epeXKbsl
Kacmnusi, paBHO KaK M1 HEOOXOTUMOCTH COOTHECEHUS
3aKaBKa3CKUX IIUITOBOK C OMUCAHHBIMU (popMaMu
n3 Manoit Asun. OnHako B MOCJIEAYIOIIUX PEruo-
HaJbHBIX CBOJIKAX 3aKAaBKA3CKUX IIUIIOBOK Y€ pac-
CMaTpUBaJiM B PaHre CaMOCTOSITEIbHOTO TOABHUIA
(Onanunze, 1953 — nurt. mo: AbaypaxmaHoB, 1962;
AbaypaxmaHoB, 1962; KaceimoB, 1965; Dnanunge,
1983; Ibrahimov, Mustafayev, 2015), a B 1abpHeiieM
X CTAaTyC MOMHSIU A0 BUmoBoro (Bacuibesa, 1998;
Vasil’eva, 2000). K 3ToMy BUAY OTHOCSIT LIUIIOBOK
Bcex mpecHbix BomoéMoB Ipy3uu (Ninua, Japoshvili,
2008; Kuljanishvili et al., 2020), Bkinouast p. Puonu
(Perdices et al., 2018); momumo I'py3um npemnrosara-
eTCs, YTO OH 00UTaeT U B Bogax TypLMK K BOCTOKY OT
r. Tpa63oH (Freyhof et al., 2018).

BriepBbie reHeTMYECKAas HEOMHOPOTHOCTD LIIUIIO-
BOK pona Cobitis 3akaBKa3bs ObIJIa IIPOJIEMOHCTPH -
poBaHa Ha OCHOBE KapMOJIOTMYECKUX UCCICIOBAHMIA
(Vasil’ev, Vasil’eva, 1994). Haceka (Naseka, 2010)
cuyurtan C. satunini SJHIEMUKOM 3amnaaHoOro 3akaBKa-
3bs1, B KOTOPOE OH BKJIIOUAJI BCe peKU 1 03épa YepHo-
MopcKoro nmobepexpsa or p. Cykko (K ceBepy OT T.
HogBopoccuiick) no p. EmmnbsipMak Ha ceBepe Typ-
L1, U JaXe Tpearnojaral BO3MOXHOCTh €ro o0OuTa-
Hus B Bomax CeBepHOM AHATOIMM, OMHAKO OTMedal,
YTO IIUITOBKU BocTouHOro 3akaBKa3bsi MOT'YT OTHO-
CUTBCS K IPYyroMy BUIy, yKazaHnHoMmy Kak C. cf. safun-
ini. B pe3ynabraTe MOCAEAyIOIIUX UCCAEIOBAaHUMN U3
BocrouHoro 3akaBKa3bsl ObLIM OMMCAHBI 1BA HOBBIX
Buma muiioBok: C. amphilekta Vasil’eva et Vasil’ev,
2012 u3 JleHkopaHCKOro paiioHa AzepOaiimxaHa u
C. derzhavini Vasil’eva, Solovyeva, Levin et Vasil’ev,
2020 u3 OacceifHa cpenHero tedeHusi Kypwl; ObLIO
IMOKAa3aHO, YTO ONMUCAHHbBINA U3 BogoéMoB MpaHa BUI
C. saniae Eagderi, Jouladeh-Roudbar, Jalili, Sayyadzadeh
et Esmaeili, 2017 mmpoxo pacnpocTpaHEéH B bacceii-
He 3anagHoro Kacrus ot p. Cepunpyn no Kypsr (Ba-
cuibeBa, Bacwibes, 2012, 2020; Vasil’eva et al., 2020).

B Hactoseit pabote Ha OCHOBE My3€MHBIX KOJI-
JIEKUMIA, WCCIENOBaHUN CTPYKTYpbl KapuoTuna u
CTpPOEHUSI 2JIEMEHTOB 4Yeperna u3ydyeHa W3MEHYU-
BOCTb IIUITOBOK AIIDKapHU C 1I€JIBIO OIICHUTDH MX MOP-
(oreHeTMYECKYI0O OTHOPOTHOCTh M CTENEHb TUBEP-
IFreHUUN OT U3BECTHBIX BUIOB 3aKaBK33bﬂ, a TakKxXe
BBISIBUTH TUATHOCTUYECKHE MPU3HAKU W YTOYHHUTH
TaKCOHOMMYECKUI CTaTycC.
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Hccaedosanus uszmenuusocmu @HewHUX mopghono-
2UYeCKUX XapaKkmepucmuk U OKpacku IIUIIOBOK AJ-
XKapuy TPOBOIWJIM Ha MaTepHajaX 13 KOJUISKIINU
3oonorudeckoro mysess MI'Y (BMMY), Bkinouaio-
mux TUToByto cepuito C. satunini 1 cOOpbl aBTOPOB
HacTos1e padoTel. Becero nzydeHo 175 3k3.

C. satunini: 3SMMY P-2251, camka SL 78.5 MM
camen; SL 61.0 mm, KobGymeru, 18.08.1906 r., c6op-
mmk K.A. Carynun; P-2263, nBa camua SL 47.0 u
50.0 MM, KoGyneru, p. Jersa (= Jlexsa), 08.08.1906 .,
coopmuk K.A. CatyHuH (nepecyiieHHbIe, I10-BUIM-
MOMYy, obropesie ocobu); P-2264, Tpu camia
SL 37.0-59.0 MM 1 ogHa camka SL 50.3 MM, HU30BbSI
p. Kuntpuiu, 18.08.1906 r., coopmuk K.A. Cary-
HuH; P-2313, nBe camxu SL 70.5 u 84.3 MM, HU30OBbSI
p. Kunarpummm, 30.06.1906 r., coopmmk K.A. Cary-
HuH (napatunsl C. safunini, B myonukanuu [magkoBa
(1935) ommbouHoO yKkazaH Ne P-2317); P-2851, camely
SL 54.5 MM, Hu3oBbs p. Kuntpuim, 03.09.1906 .,
coopmmk K.A. Catyann; P-2852, camka SL 74.5 mm,
Hu30Bbg p. Kunrpuimm, 30.07.1906 1., cOopiimnk
K.A. Caryaun (ronotunt C. satunini); P-24559,
60 5Kk3. (49 5k3. Mmonomu SL 25—44 MM, 1IIeCTb CAaMOK
SL 47.5—85.7 mm, atb camuoB SL 45.4—51.1 mm),
p. Hopoxu y c. Dpre, 13.07.1987 r., coopimuku B.I1. u
E.[. Bacunbesnl; P-24563, 86 3k3. (62 3K3. MOJIoaU
SL 35.0—-50.5 MM, neBsath camok SL 51.5—80.3 mm,
15 camuoB SL 50.2—60.0 mm), p. Kuntpumn y ¢. Xy-
my6anu, 06.07.1987 r., coopiuku B.I1. u E.JI. Bacu-
nbeBbl; P-24564, 17 3k3. (13 camok SL 48.6—74.7 Mmm
u yethipe camua SL 45.0—55.5 mM), 03. Kaxabepu,
23.07.1960 1., c6opiiuk P.D. Dnanuaze.

151 cpaBHUATEIBHOIO aHAJIM3a C LEJIbIO BBISICHE-
HHSI YPOBHSI MOP(OJIOTMIECKON NUBEPreHIINM IIH-
MMOBOK AKapuMM OT M3BECTHBIX BUIOB 3aKaBKa3bsl
WCTIOJIB30BaJIU CBEICHMSI U3 IIPEAIISCTBYIOIINX Ty0-
ymkauuii (BacunbeBa, Bacuiwes, 2012, 2020; Va-
sil’eva et al., 2020), a Takke U3ydeHHBIE U UACHTUMU -
IMpOBaHHbBIE B HACTOSIIIEH paboTte 1pookwl C. derzhavini.

C. derzhavini: 3MMY P-24557, camen; SL 61.3 MM
u aBe caMku SL 52.7 u 53.2 mm, p. Mopu, 21.06.1968 r.,
coopiuk P.®. Dnanunze (MOJTHOCTHIO ASMTUTMEHTU -
poBanbl); P-24558, camen; SL 61.3 MM u camka SL
52.7 mMm, CuoHckoe Bogoxpanwnuiie, 1960—1967 rr.
coopiuk P.®. Dnanun3e (MOJTHOCTHIO ASMTUTMEHTU -
pOBaHBbI, B IIJIOXOM cocTostHUM); P-24565, 38 camiioB
SL 48.0—69.0 MM, 36 camok SL 51.5—92.0 MM, 2 3K3.
Mosionu SL 41.0 u 44.0 mM, TOMIMCCKOE BOIOXPAHU-
e, 18—28.06.1987 r., coopuiuku B.I1. u E.JI. Ba-
CUJIbEBHL.

Bo Bcex My3eifHBIX TTpo0ax aHaINU3UPOBaJIHN MPU-
3HaKM, OOBIYHO HCIIOJb3yeMble IS TUArHOCTUKU
pa3Hbix BunoB pona Cobitis: oKpacKy (eciii oHa CO-
XpaHUIach), GopMy HIKHEN T'yObl, Yelllyrd, opraHa
KaHecTpuHM y camM1i0B, OTHOCUTEIbHYIO JJIMHY YCU-
KOB, pa3BUTHE KOXUCTBIX KW Ha XBOCTOBOM CTeOJie
(BacunbeBa, 1988; Mousavi-Sabet et al., 2011; Frey-
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hof et al., 2018; Vasil’eva et al., 2020); uamepsum 00-
mywo (7L) u crangaptHyio (SL) nauny Tena. Ilpu
U3YYEHUU U3MEHYMBOCTH OKPACKM PYKOBOJCTBOBA-
mmch obieit cxemoit I'amGertol (Gambetta, 1934),
BKJTIOYAIOIIEH YeThIpe TTOJIOCH TIMTMEHTALIMK Ha TeJie,
HauurHas ¢ Z1 (y3kas 1moJjioca MeJIKUX ISITEH Hemo-
CPEICTBEHHO MO/l CEPEIUHHBIM IOPCATbHBIM PSIOM
KPYITHBIX IISITeH) 10 Z4 (cpemHuii OOKOBOM psif IIsI-
TeH). [lpu olleHKe CTPYKTYpbl MSATEH Y OCHOBaHUS
XBOCcTOBOro TjiaBHuKa (C) BBIIEJSIIA JBa TTUTMEHT-
HBIX CJIOS: TIOBEPXHOCTHBIN (Ha KoxXe) 1 GoJee TTy-
6okmii (MOOKOXHBIN) (mo: Saitoh, Aizawa, 1987).
V OonbmIMHCTBA B3POCHBIX OCOOCH ITOICUYUTHIBATIA
Y1CIIO Jiydell B TJIaBHUKAX, CUMTAs ABa MPUUICHSIO-
MAUXCA K OMHOMY NTepUTO(MOpPY TOCICTHNX BETBU-
CTBIX JTy4a crtmHHOTO (D) 1 aHanbHOTO (A) IIaBHU-
koB Kak 1Y% (Kottelat, Freyhof, 2007). AHajoruuyHo
CUMTAIU ABa COJMXKEHHBIX TMOCIEIHUX BETBUCTBIX
Jiyda (HOpMaJIbHO DPa3BUTBIM M HETOPA3BUTHINA) B
MapHbIX MJIaBHUKaX — rpyaHoM (P) u o6proiitHoM (V).

Ha B3pocibix ocobsx n3 p. Kuarpumu n o3. Ka-
xabepu M3ydaiu U3MEHUYUBOCTDH 26 MopdoMeTpude-
CKMX IIPU3HAKOB, OOBIYHO IPUMEHSIEMBIX B CCIIEI0-
BaHMAX o mumoBKaM (BacunbeBa, 1988; Vasil’eva
et al., 2020), y ocobeii u3 p. Hopoxu aHaau3upoBaIu
JIMIIb OTAEIbHbIE MOp(hOMETpUYECKUE XapaKTepH-
CTUKU. Y BCEX B3POCJbIX CaMIIOB OLICHUBAIU MOJIO-
XKeHME OKOHYAHUS IJIaCTUHKU opraHa KaHecTpuHu
10 OTHOIIEHUIO K WICHUKAM IPUYJICHEHHOTO JIyJa;
mpoMephbl opraHa KaHecTprHM MOJTydeHbI Ha OTIpe-
MapyMpOBAaHHBIX IUIACTUHKAX NPH KpPaHUOJIOTHYEe-
CKUX MCCIEI0BaHUSIX.

Kparnuonoeuueckue uccaedosaruss TIPOBOIVIN Ha
0Cco0s1X, OTJOBJEHHBIX B p. Hopoxum y c. Opre
13.07.1987 1. u B p. AukBa y ¢. Xyiyoanu 09.07.1987 1., a
Takke n3 BeIOOpKU C. derzhavini, coopanHoi B Toun-
JmcckoMm Bogoxpanuiauie 19.06.1987 r. ITo 10 cam-
1I0B U3 KaXJI0T0 BogoéMa (PUKCHUPOBAJIM B TTOBApeH-
HOW COJIV M B TOM 3Ke TOy TIperapupoBaiv B 1abopa-
TOPHUU TIOCJIE TOTO, KaK TOJIOBBI PHIO OLIINAapuBaId
KUTISITKOM. [lJIsI MpOMEpOB OYMILIEHHOrO 4Yepena U
KOCTEeI HCIIOJIb30BaJIM CUCTEMY M3MEPEHUI, pa3pa-
o6oranHylo paHee (BacuiabeBa, 1984; Vasil’eva, Va-
sil’ev, 2020). JInuHy ocHOBaHUS Yepera U3MEPSIJIN OT
repeIHero KOHIa COIIHMKA 10 3aJHEro KOHIA OcC-
HOBHOW 3aTBIJIOYHOI KOCTH, a IJIMHY Pa3INYHbIX KO-
cTeil — Mexny Hanbosee yIaa€HHBIMU UX YaCTSIMMU.
Inpuny yepera usmepsin Ha ypoBHe ethmoidalia
lateralia, sphenotica u pterotica; uamMepsuiu IyOuHY
yeperia B IepeaHeM U 3aJJHEM OTIeJIaX, JJINHY TEMEH-
HOTO OTBEpPCTHUS U OTBEepCTHii Ha occipitalia lateralia.
Cxema TIIpoOMEpOB pa3IUYHBIX KOCTei Oblia mpen-
craBieHa paHee 111 C. derzhavini (Vasil’eva, Vasil’ev,
2020). Ha ocHOBe IOJIy4eHHEIX IIPOMEPOB ObLIM pac-
CUMTAHBI 25 KpaHUOJIOTUYECKUX NHIEKCOB B % mn-
Hbl OCHOBaHUS yepera WM IJUHbI OTAEIbHBIX KO-
creil. Y Bcex ocobeil TakKe MOACYUTHIBAINA YUCIIO
IIOTOYHEIX 3yOOB.

BACUJIBEBA, BACHUJILEB

st craTucTUYecKoro aHajiuza MopdomMeTpude-
CKMX TIPU3HAKOB M KPaHUOJIOTUYECKUX XapaKTepu-
CTUK MCITIOJIb30BaJlM CTaHIApPTHbIE YHUBapUaHTHBIC
METOBI; JIJIs OLIEHKU YPOBHS Pa3iuuus MEXIY 10-
CTOBEPHO pa3IMYaIOIIMMUCS BEIOOPKAMU OTIpenesisi-
J1 Koad duieHT pasznuuust Maiipa (CD).

Kapuonoeuueckue xapakmepucmukuy W3ydanand Ha
marepuaiax, coopaHHbix B 1987 r. B pekax KuHTpu-
mu 1 Yopoxu. M3 Kkaxkaoro Bogoéma ObLJI0 U3YyYEHO
no 10 pei6. BceM 0co6GSIM NMPMKU3HEHHO BBOIMIN
~0.05 ma p-pa xonxunuHa (0.3—0.4%), u dyepes 4 4
KJIETKU MEPETHETO OTAesIa TTOYKU UCITOIb30BaJH JIJIsI
XPOMOCOMHBIX IIpeHapaToOB, HPUTOTOBJIEHHBIX II0
paHee onyoankKoBaHHOMY Metony (Bacuibes, 1978).
MeTtadaszHbple XpOMOCOMBI OKpainBaiu 4%-HbIM
pactBopoM ITum3bel B pochaTtHoM Oydepe (pH 6.8).
OT Kaxmoil M3ydeHHOM pBIOBI aHAJIW3UPOBAJIN OT
TpEX H0 MATU MeTada3HbIX MJIACTUHOK. XPOMOCOMBI
KJIacCU(UIIMPOBAIA B COOTBETCTBUU C CUCTEMaMM,
npenjioxeHHbIMU JleBaHoM ¢ coaBTopamMu (Levan
et al., 1964). ®oTorpadmu MUTOTUYECKUX XPOMOCOM
(B Mmeradpase) cumeiranbl umdpoBoil KaMmepoit Leica
DFC 295 (“Leica Microsystems”, I'epmanus). @op-
MYJIbl KADUOTUIIOB ObLIM IpencTaBieHbl paHee (Ba-
cuibeB, 1995).

PE3VJIBTATHI 1 OBCYXIEHUWE

Buemnsas MmopdoJiorusa U 0coO0eHHOCTH
OKPACKH TeJia HMIIOBOK AJKApUu

Onucanue ocobeii uz munoeoii cepuu C. satunini.
TumnoBas cepust npeacTaBieHa TpeMsI KPYITHBIMU T10-
JIOBO3pEJIbIMU CAMKAMM, XapaKTepU3YIOLIMUCS CJIeTy-
oM Habopom mpus3HakoB. D 11 7 (y ronotumna) — 7%,
Al 5%, P17-7%, V15%—6, C1 12 (y ronorurna) — 14 1.
Teno ynmuHEHHOE, yMEPEHHO cxXaToe ¢ OOKOB, He-
BBICOKOE; HAauOOJIbIIIasl BLICOTA TeJla Iepe CITMHHBIM
IUIABHUKOM MEHbIIIE JJIMHBI XBOCTOBOTO CTeOJIs;
TOJILIMHA TeJla HaJ OCHOBaHUEM OPIOIIHBIX TJIaBHU-
KOB 4yTh OOJIbIlIe HAaMEHBIIICH BEICOTHI Teja (Tab. 1).
CIHUHHOI TJTaBHUK HAUYMHAETCSI HECKOJIBKO BIEpeINn
OCHOBaHUS OPIOIIHBIX TJIABHUKOB; XBOCTOBOIi CTe-
6GeIb OTHOCUTENIBHO YIJIMHEHHBIN, ero JIMHa Gonee
75% nVHBI TOJIOBHI; CTeOEb CUIIBHO CXaT ¢ GOKOB,
BBICOKMI1, BICOTa XBOCTOBOTO CTe0JIsI O0IbIIIE MTOJIO-
BUHBI €ro JJIMHBI; KOXUCTBIE TpeOHU Gojiee Ui Me-
Hee pa3BUTHI 0JIM3 OCHOBAHUS XBOCTOBOTO IUIaBHUKA
y rojjotuna (puc. la) u MeJIKoro rnaparuria, Ho mpakTU-
YECKU He BhIpaKeHBI Y KPYITHOTO Mapaturia (puc. 16).

TonoBa orHocuUTeNbHO KopoTKas (okono 20%
SL), cxxaTta ¢ 60KOB; I71a3a HEOOJIbIIINE, PACIIOIOXKE-
HBI B BEpXHEI 4aCTU TOJIOBBI; MEXIJIAa3HUYHOE IIPO-
CTPaAHCTBO Yy3KO€, BBIMYyKJIOe. PhIIO0 OTHOCHUTETBHO
KopoTkoe (y mapatuiioB MmeHee 40% NJIMHBI TOJOBHI),
MEepeaHsIs YacTh phbljla Cpe3aHa MOYTU BePTUKAIbHOM
TUIOIIAAKON Yy TOJIOTUIIA U OTKJIOHSIIOIIENCS KHU3Y
Hasan y maparunoB (puc. 1, 2). CybopOuTaabHbIA
ITATI ABYBETBUCTHIN, C1a00 M3OTHYTHIN, €ro mepes-
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Huzosbe p. Kuntpuimu,

cooprl K.A. CatyHuHa

P. Kuntpuiu
y ¢. XyuybaHu

0O3. Kaxabepu

[Tpu3Hak
N T— CaMku CaM1ibl CaMku Camupl CaMkn CaM1ibl
(n=75) (n=175) (n=9) (n=15) (n=13) (n=4)
TL, mm 86.7 59.0—98.0 42.0-71.0 60.2—92.7 59.5—70.0 57.5-86.0 53.0—65.5
83.3 60.5 80.3 65.6+0.70 | 73.8+2.83 59.1
SL, mm 74.5 50.3—84.3 37.0—59.0 51.5—80.3 50.2—60.0 48.6—74.7 45.0—55.5
71.6 51.9 68.8 55.8+0.68 | 63.4+2.52 50.2
B % SL
aD 51.0 49.8—51.1 49.5-53.2 49.6—52.9 48.8—52.2 48.3—54.9 49.2—-51.0
50.7 51.3 51.3 50.9+0.25 | 50.8+0.52 50.0
pD 39.9 36.9-39.4 37.8—42.8 37.1-41.7 36.3—41.4 36.9—42.0 39.5-40.4
38.6 40.5 39.7 38.9+0.36 | 39.4+0.44 39.9
av 52.8 52.1-53.9 51.2—55.7 49.1-52.2 49.1-53.9 48.5-54.0 51.6—53.0
52.8 53.0 50.9 51.5+0.30 | 51.1+0.46 52.5
aA 78.1 77.7-78.9 75.3-77.5 73.2-78.2 72.4-77.3 73.2-79.8 74.0-77.0
78.2 76.5 75.7 74.8+0.38 | 76.3%0.59 75.9
Ipc 16.1 14.7-16.1 15.3-16.5 14.8—-17.7 14.9—-18.3 13.9-17.7 15.2—-17.1
15.5 16.0 15.9 16.2+0.20 | 15.9+0.33 15.7
H 14.0 11.6—14.3 13.2-15.3 13.7-19.2 14.5-17.0 11.9-15.3 13.5-13.9
13.5 13.7 16.6 155+0.19 | 13.2+0.30 13.6
h 9.4 8.0-9.4 8.4—11.9 8.6—10.0 8.9-10.8 7.7-9.1 8.9-9.4
8.7 10.2 9.4 9.9+0.13 8.3+0.18 9.1
P-V 34.0 32.5-34.8 30.3—34.5 28.7—-34.2 30.5-33.9 25.4-33.1 28.9-31.0
33.6 324 31.9 31.8+0.30 | 30.8+0.57 30.1
P 15.4 14.0—-15.6 13.2—-22.0 11.8—14.0 16.1-21.0 12.3-16.4 18.5-22.2
15.1 18.8 13.2 19.3£0.33 | 14.1£0.32 19.8
w 13.3 11.7-13.3 11.1-15.8 11.0-13.3 12.6—14.8 11.0—-14.1 14.4—15.7
12.6 13.8 12.2 13.7+0.21 | 12.7+0.27 15.1
ID 115 9.9-11.7 10.2—10.7 10.0—12.0 10.3—12.9 8.5-12.6 10.4—13.0
10.8 10.4 11.2 11.5£0.21 | 10.4+0.29 11.2
IA 7.1 7.1-7.6 6.5-8.3 7.5-9.5 7.2-9.8 6.3-9.5 9.0—10.7
7.3 7.8 8.4 9.0+0.18 7.8+0.23 9.6
hD 12.9 12.8—13.9 14.8—18.0 12.2—-16.2 12.8—19.1 11.9-14.8 15.0—15.9
13.1 16.5 14.4 15.9+0.42 13.5+0.25 15.1
hA 9.4 9.4-11.6 10.2—14.1 11.0—12.6 10.4—14.2 8.4—12.1 11.8—14.3
10.6 11.8 11.5 1224036 | 10.9+0.26 13.1
w 9.8 8.1-9.9 7.7-11.2 7.6—11.2 7.1-10.2 6.4—10.6 7.1-8.1
9.4 9.5 9.5 8.2+0.25 7.6 +£0.33 7.4
wm 9.5 7.5-9.6 7.5-10.5
8.9 9.0
¢ 20.1 19.0—20.6 20.0-21.6 17.7-19.2 17.4—23.3 14.1-22.6 20.1-21.3
20.0 20.6 18.6 202+0.36 | 19.3+0.61 20.8
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Ta6mmma 1. OxoHuaHUe

HwuszsoBse p. Kunrpuim P. Kunatpumm
cOoprI KI.)A. CaT;)HMHa’ ycC. qu}lf)6aHI/I 03. Kaxabepu
[Tpu3Hak
N — CamMmku Cam1ipl CamMmku Camupl Camku CaM1ibl
(n=75) (n=75) (n=9) (n=15) (n=13) (n=4)
B%c
ao 44.0 35.9—44.0 35.0—45.2 33.1-45.2 27.7—43.0 34.7—-54.7 38.1—43.3
39.3 40.9 40.0 36.2+1.07 | 42.1+1.58 40.6
0 14.7 12.9-19.6 11.8—23.8 15.9-22.2 17.1-25.5 15.2-23.2 17.8-22.5
15.6 18.3 19.6 20.4 +0.71 18.3 £ 0.68 20.2
po 55.3 51.7—58.8 50.0—56.4 48.0—57.5 39.3—60.8 48.5—64.2 52.5-57.1
55.1 54.5 54.9 53.5+1.41 54.8 +£1.30 54.3
[B, 9.3 8.7—11.8 10.0—15.9 5.4-9.1 4.5-8.8 7.0—12.6 11.0—17.1
10.1 12.7 7.1 7.2+0.30 10.1£0.39 13.3
[B; 20.0 14.8—20.0 16.4—21.4 8.1-17.9 6.3—12.2 9.2-30.5 18.6—19.8
18.2 19.1 11.5 9.5+ 0.41 17.6 £1.40 19.1
he 54.7 47.1-55.0 46.3—61.1 52.7—62.1 46.7—65.4 44.7-170.5 50.9—56.0
52.7 54.6 58.0 55.5+1.24 | 552+2.02 53.9
io 15.3 11.4—17.7 7.3-18.9 12.9-20.3 14.5-21.6 9.9-21.1 12.4—18.7
14.1 14.4 16.0 16.8+0.62 | 13.6+0.74 14.6
Ipc 80.1 72.4—81.6 75.0—81.7 77.9-97.9 64.1-90.9 67.2—105.3 73.2—80.5
77.6 77.8 85.8 80.7+1.72 | 83.6+3.14 75.9
IP/P-V,% | 453 32.5-47.0 43.6—67.7 38.1-48.7 51.1-67.9 38.8—51.0 61.9-71.5
43.0 58.0 41.5 60.6+1.24 | 458+1.10 65.8

IIpumeuanne. 7L, SL — obmas u crannaptHas wivHa; aD, pD, aV'm aA — anTenopcaibHOE, TOCTAOPCATHLHOE, aHTEBEHTPAITbHOE U aH-
TeaHaJIbHOE PAaCCTOSIHMS; [pc — JIJTMHA XBOCTOBOIO CTe0JIs1, H — HanGoJIblIast BLICOTA TeJla Mepel CIIMHHBIM IJIABHUKOM, /A — BbICOTa
XBOCTOBOTO cTe0Jis1, P—V — neKToBeHTpabHOE paccTosiHue; [P, [V — njayuHa rpyaHOro 1 OpIOIIHOro IIaBHUKOB; /D, [A — nyinHa OCHO-
BaHMSI CIIMHHOTO U aHAJIBHOTO TUIABHUKOB; A D, hA — BbICOTa CIMHHOTO M aHAJIbHOTO TJIABHUKOB; W, Wi — TOJILIMHA Tejla Ha YPOBHE
COOTBETCTBEHHO CITMHHOTIO IJIaBHUKA U OCHOBAHUSI OPIOIIHBIX TUIABHUKOB; ¢ — IJIMHA TOJIOBBI, @0 — JUIMHA PbLJIa, 0 — FOPU30HTAb-
HBII1 TMamMeTp I1a3a, po — 3aNITa3HUYHOE PacCTOsIHUE, /B — AMHa ycuKoB 1-ii mapsl, /B3 — [UIMHa MaHAUOYISIPHBIX YCUKOB (3-51 Tapa),
hc — BbICOTA TOJIOBBI Ha YPOBHE CepeAMHBI [J1a3a, (0 — MeXIJIa3HUYHOE paccTossHue. Ham yepToii — npenesibl USMEHYMBOCTHU, IO Yep-

TOM — Cpe€aHEE 3HAYCHUE U €TI0 olrbKa, # — YUCJI0 UCCIeIOBAaHHBIX OCOOE, 2K3.

HsISI BETBb 3aMETHO KOpOYe 3aJHel, JOCTUTAIOLIe
MOYTH IO CepeAvHBbI I1a3a. PoT MajleHbKMIi, HUX-
HUIA, HUXHSIST TyOa ABYJIONAacTHasl, ¢ KOPOTKUMU
CKJIaT4aThIMU MEHTaJIbHBIMHU OOJsiMu (puc. 3); Tpu
rmapbl OTHOCUTEIBHO KOPOTKMX YCUKOB: POCTpajib-
Hble, MAKCUJUISIPHBIE 1 MAHAUOYISpHBIC, MAaHIUOY-
JIIpHBIE YCUKU Y TOJIOTUIIA HEe JOXOAST A0 TIePEIHETO
Kpas I71a3a, y IapaTUIIOB 3aXONsT 3a Hero. XBOCTO-
BOI TUIAaBHUK YCEUEHHBIN, C 3aKPYTIEHHBIMUA BEpX-
HUM U HIDKHUM KpasgMu. Teno IMOKpBITO MEJIKOiT ye-
IIy€ii; Yelyn Y OCHOBaHUS CITMHHOTO TIJIAaBHUKA 60-
Jiee WU MEeHee OKpPYTJIbie ¢ HeOOMbIION (hoKaIbHOM’
30HOI (e€ guametp cocrtasiseT ~20—30% HauboOIb-
IIero AuaMeTpa 4Yelllyn), HECKOJIbKO CMEIIEHHOM OT
LICHTpa, M OOJBIIMM YMCJIOM IIOIIEPEUYHBIX 0OpPO3IH
(puc. 4). MopdomeTpuaecKkre IIpU3HAKY TOJTOTUTIA U
9K3EeMILISIpOB U3 cOopoB CaTyHUHA, BKIIOYAIOIIUX
TUIIOBYIO CEPUIO, IIPEACTABICHBI B Ta0. 1.

VY xpausuxcst B 75%-HOM 3TaHOJIe TOJIOTUIIA U
napaTUIIOB OOILIMiII (hOH Tejla OeKeBbIil ¢ TEMHBIMU
KOPUYHEBBIMHU TISITHAMM, 00pa3ylolIuMHU XapaKTep-
HbIE MOJOCHI MUTMEHTAallUM — 30HbI [amMOeTThl. Men-
KHMe KpamnmuHKHW TepBOil 30HBI pa3dopocaHbl MEXIy
MATHAMU CepeArHbI CIIMHBI U OIYCKArTCs YyTh HU-
Ke, TIHYTCS 0 CAaMOT0 Hayajla XBOCTOBOTO TJIaBHU -
ka. Bropasi 30Ha nipencrapiieHa HEKPYITHbIMU TMSITHA-
MU, TIPEUMYIIECTBEHHO TPSIMOYTOJIbHOU (hOPMBI B
rnepemaHeit yacTu Tesia (10 CIIMHHOTO MIaBHUKA) U 60-
Jiee KOPOTKMMHU MSATHAMM HETpaBWIbHON (hOpMBI,
MPOAOJIXAIOIIMMUCS 10 Hayajla XBOCTOBOTO TJIaBHU-
Ka. MeJjikue KpalmMHKU TPEThei 30HbI HEPUOINYECKU
cryualoTcsi, oopasysi HelmpaBWIbHbBIE MSTHA; IIUPU-
Ha 30HblI yMEHbIIIAETCs B KayJaJlbHOM HalpaBJIeHUH,
OHa BbIpakeHa He Jajiee Hayasla aHaIbHOTO TIJIaBHUKA.
I1saTHA yeTBEPTOIT 30HBI BHOJb JIMHUM OOKa caMble
KpYITHBIE, 3aMETHO KpYITHee Tia3a, ux 16 y rojjotumna
¥ 14 1 16 y napatunos. Boonb cpenHei TMHUY CIUHBI
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Puc. 1. Cobitis satunini, BHEIIIHUIA BUI: a — TOJ0TUII, camMka SL 74.5 mm, SMMY P-2852; 6 — naparui, camka SL 84.3 mm,

3MMY P-2313.

(y rojotumna v omHoro u3 rmapartunoB) 19—20 kpym-
HBIX ISITeH. Y OCHOBaHMUSI XBOCTOBOIO ITJIABHUKA B
BEpPXHEM YaCTH Ha KOXeE MPOIOJITOBaTOE YEPHOE TISAT-
HO, Y KPYITHOTO TTapaTUIla IOMUMO BEPXHETO TEMHO-
KOPUYHEBOTO IMITHA UMEETCsI HeOOIbIIOe TEMHO-KO-
pPUYHEBOE MSATHBIIIKO B HUXKHEl 4acTU OCHOBAHUS
(puc. 16). Ha rosoBe pa3dbpocaHbl MEJIKUE MSTHBIII-
KM; CTyLIasiCh, OHM OOpa3yloT TEMHBIE IOJIOCHI OT
KOHIIA phljla Yyepe3 a3, BIOJb HUKHETO Kpasl IIeKU
M Ha XKabepHoi KphIliKe. Menkue MATHBIIIKU pa3-
OpocaHbI BIOJIb JIyueil IJIaBHUKOB.

ImanxoB (1935) otHéc Kk C. t. satunini Bce dK3eM-
IsIphl 13 KoJutekuuu 3MMY u3 coopoB K. A. Caty-
HuHa u3 peK Kunrpumm u leuBa (HoMepa yKa3aHbl B
CIIMCKE M3YyYeHHOro MaTepualia B pyopuke “Mate-
pual u MeToguka’), a Takxke dK3eMIusip P-2277 u3
coopoB CaryHuHa u3 p. Akcrada (IIpaBblii IPUTOK
Kypsb1), KoTopblit Mbl iepeonpeneanin kak C. saniae
(BacunbeBa, Bacuibes, 2020). Ha aToM cMmeliaHHOM
MaTepurase ObUIM pacCYMTAHBI IIPUBEAEHHEIC B ITy0-
ymkauum ImagkoBa (1935) mopdoMeTpudecKue xa-
pakTepUCTUKMU, KOTOpHIEe majee ITO3TOMY He pac-
CMaTpUBaeM: IJIMHA TOJIOBBI, BbICOTA T'OJIOBBI, Hau-
OoJblllasi U HaWMEHbIllas BBICOTHI TejJa W JJIMHA
XBOCTOBOTO cTeOys. [IpoBepka ITMAarHOCTHYECKUX
TNIpU3HAKOB Ha coxpaHuBmemcss B 3SMMY martepna-
Jie, u3ydeHHoM [ 1agkoBbIM (KpoMe 1eOopMUpPOBaH-
HOIT po6bI n3 p. JleuBa, P-2263), mokasana, 4To y
4 5x3. n3 10 TommIMHA Tejla Hag OCHOBAHMEM OpIOIII-
HBIX TIJIABHUKOB MEHbIIIe HAMMEHbIIIE BLICOTHI TeJa:
camen; P-2851; camMka, KpyIHBIA caMell X1 HEMOJIO-
BO3PEJIBI DK3eMIUISIp U3 IIpoosl P-2264. Bosee win
MeHee Ccpe3aHHOe Ha KOHIE PbUI0O HUMEeT 9 us
10 3K3., y KpynHOM caMKu 13 npo0sl P-2851 pbLio Ty-
noe, HO TIOCTENIEHHO TTOHMXKaloIIeecsl.
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Hzmenuusocms 6HewHUx Mmopghosoeuveckux npu-
3HAKO0G U OKPACKU Y WUN06oK u3 p. Kunmpuwu n3yaeHa
Ha Bcex MaTepuaiax u3 coopos K.A. CatryHuHa B HU-
30Bb€ PEKM U B BBIOOPKE, COOpaHHOII HaMu B 1987 T.
y ¢. Xyuybanu. Kak cnenyer u3 ta6ia. 1, Bce nsydeH-
HbIEe 0COOU B 1I€JIOM CXOAHBI IO MOP(OMETPUUECKUM
XapaKTepUCTUKAM, XOTSI y PHIO 13 BBIOOPKM Y C. Xy-
1y0aHM HECKOJILKO MEHbIIIe CpeIHUEe 3HAYCHUS aH-
TeaHaJIbHOIO paccTosiHus (aA), IJIUHBI YCUKOB 1-ii
napbl (/B;) u mManauOyaspHbIX (3-5 Tapa) YCUKOB
(/B;) u 6onblIe — HAUOOJBLIEH BBICOTHI TejIa MEpen
CIMHHBIM IUIaBHUKOM (H), #IuHBI OCHOBaHUS
aHaJIbHOTO IUTaBHUKA (/A) 1 TOPU30OHTAILHOIO ITHa-
MeTpa miasa (o). Bce 3t pasnuuusi, craTuctTuyeckas
OllIeHKa KOTOPBIX HEBO3MOXHA M3-3a TOTO, YTO pe-
Mpe3eHTATUBHOI1 SIBJISIETCS] TOJIBKO BbIOOPKA CaMIIOB
u3 coopoB y ¢. XylrydoaHU, OueHb HECYIIIEeCTBECHHBI Ha
¢oHe MHIMBUAYAJTBHON N3MeHYnBOCTH. CleayeT oT-
METUTH XOPOIIO BIPAXKEHHBI MOJOBON TUMOPGhU3M
MO JUTMHE TIAapHBIX TUIABHUKOB M BBICOTE CITMHHOTO
TUTaBHUKA, IapaMeTpbl KOTOPBIX y CaMIIOB CyIIe-
cTBeHHO OoJblie (puc. 5). Cpenu B3pOCIbIX CAMOK Y
GosbLnHCeTBa (57.1%) TosILMHA Tela Hal OCHOBaHH-
€M OPIOLIIHBIX TJIABHUKOB 0OJIbllIe HAUMEHbIIIEH Bbl-
COTHI TeJia, pexe (28.6%) oHM MPUMEPHO OJMHAKO-
BBI, a y BCEX CaMIIOB TOJIIIHA TeJIa Hal OCHOBaHUEM
OpPIOIIHBIX MJIAaBHUKOB MEHbIIIe HAUMEHbIIIEi BbICO-
THI TeJa. PbUIO y B3pOCIBIX caMOK TyMoe, HO 4Yalle
(66.7%) 11ocTeTIeHHO TOHMXKaromeecs (puc. 20, 50),
a He cpe3aHHoe (puc. 2B, 5a); cpeay CaMIIOB 0COOU CO
Cpe3aHHBIM pBUIOM BcTpevaroTcs penko (13.3%).
BerBuCTBIX nydeil B CIMHHOM IUTaBHUKe 6Y%—8Y%,
npenMyiecTBeHHO 7% (79.3%); B aHaTbHOM OGBIYHO
5%,y omHOIT ocoou — 4% (3.5%); B TpyTHOM TUTaBHU -
Ke — 6—8Y%, mpenuMyItiiecTBeHHO 7% (62.1%); B Gpro1I-
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Puc. 2. [llunoBku u3 p. Kuntpuiu (camku), rojioBa, BuI cooky: a — napatui Cobitis satunini SL 84.3 mm, 3SMMY P-2313;6 —
SL 78.0 MM, BMMY P-24563; B — SL 69.0 MM, 3SMMY P-24563.
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Puc. 3. IllumoBku u3 p. Kunrpuimu (camMku), rojioBa, BUI CHU3Y: a — rojotun Cobitis satunini SL 74.5 mm, 3SMMY P-2852;
6, B — 3MMY P-24563 SL 71.0 u 78.0 MM. Ycuku: I — pocTpanbHble, 2 — MaKCUJUISIpDHBIE, 3 — MaHIUOYJISIpHBIE.

Puc. 4. Yemryst mapatuna Cobitis satunini, camka SL 84.3 mm, 3MMY P-2313.

HOM — 5%—6, Kak TIpaBuIIo, 5% (89.7%); B XBOCTOBOM —
12—14, o6b1uHO 14 (86.2%). Y Bcex KpYIMHBIX 0cobeit
Hayvajao CIIMHHOIO IJIaBHUKA YyTh BIEpEeIU OCHOBA-
HUS OpIONIHBIX TVIABHUKOB, YelTys OoJjiee MJIM MeHee
OKpYIJIOH (pOpMBI CO €1ab0 CMEIIEHHON MaJleHbKOM
dokanpHOI 30HON. B BepxHeit yacTm OCHOBaHMS
XBOCTOBOTO TJIaBHUKA XOPOIIO BBIPAXKEHO TMPOIO-
roeaTtoe 4Y€pHoOe ISITHO, B HUXKHEM YacTU peaKue KO-
Ne 6 2023
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pUYHEBBbIC TUTMEHTHBIE TIATHBIIIKKA 3aMEeTHHI y 9 13
37 (24.3%) Menxux ocobeil ¢ COXpaHUBIIEMNCS TTUT-
MeHTanueit; n3penka (20.8%) Takue NSATHBIIIKA Ha-
OJTIOIAIOTCS 'y B3POCHBIX 0co0ei. Bnoib cepenHbl
O6oka (uerBéprasi 30Ha [aMOeTThI) y MeJKUX ocobeit
12—17 miateH, y KpynHBIX CaMIIOB U caMOK — 12—21,
vame 16 (21.1%) vnu 17 (26.3%). Bnonb cepeavHbl
CIIMHBI Y B3POCJBIX 0c00¢eit oT 13 mo 24 1saTeH, 00bIu-
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HO 16—20 (75%). Cpenu pbIO ¢ cCOXpaHUBIIEICS MTUAT-
MEHTalMuel TpeTbss 30HA [aMOETThl Y OTIEIbHBIX
KPYITHBIX CaMOK (pHc. 56) 1 MHOTHX caMIoB (38.1%)
IIMPOKasi W IOOXOOUT OO OCHOBAHMSI XBOCTOBOTO
IUIaBHUKA, Y OCTAIbHBIX PHIO TSHETCS 10 CEPEIUHBI
WJIM 10 KOHILIA CITMHHOTO Tu1aBHUKa (28.6%) wiu no-
XOIWT IO Havajla aHaJbHOTO raBHuKa (33.3%). Op-
rad KanectpmHu y KpyImHbIx caMiioB 7L > 55 MM n3
p. Kunatpumm y c. Xyirybanu, Kak U y caMIIOB U3 COO-
poB CaTyHnHA, OONBIION, IMAPOKUIA, TOITOPOOOpa3-
HOM ¢opMEI (puc. 6); IMPHUHA TUTACTUHKHA COCTABIISIET
OKOJIO TIOJIOBUHBI €€ IINHEI (48.6—54.6%); HYKHWIA
Kpail IJIACTUHKY JIEBOTO IUIABHUKA JOXOIUT IO KOH-
11a TPEThero—KOHIIa IIECTOr0 WICHUKOB IIPUYJICHEH-
HOTO K IUTACTUHKE Jiy4ya, Jaiie (61.5%) 1o KoHILIa 4eT-
BEPTOTO WICHUWKA M Oajee; IJIaCTUHKA Ha IPaBOM
IUIaBHUKE JOXOIMUT O KOHIIA YeTBEPTOro—I10JI0BM-
HbI CEIbMOTO YJIEHUKOB.

B ominuue ot mumoBokK u3 cobopoB CaTyHMHA,
B3pocibie ocodu u3 p. Kuatpuim y c. XyiybaHu xa-
paKTepU3YIOTCS 3aMETHOM peayKLueil yCUKOB, KOTO-
pble y HUX HUKOTJA He JOCTUTAIOT YPOBHS MEPEeIHErO
Kpas r1a3a (puc. 2B, 3B, 5), a Hepeako BOOOIIIe 3a4a-
TOUYHBIE (pUC. 20), IIPX 3TOM Y HEKOTOPBIX PHIO TaKXKe
Hejopa3BuTa U HUXKHSIS ry6a (puc. 30). I1o Bceit Bu-
JIMMOCTH, 3Ta OCOOEHHOCTh HM3Y4YEHHOI BBEIOOPKU
00ycCJIOBJIEHA YCJIOBUSIMU OOMTaHUsI. PaHee MBI yxKe
oTMevasu, 4YTo, HallpuMep, y LIUIOBOK S. aurata ca-
MBI€ KOPOTKOYChIe O0COOM BCTPEYAIOTCS B MECTax C
OBICTPBIM TEUCHMEM M KAMEHUCTHIM THOM (Bacunbe-
Ba, Bacuibes, 1988).

Ilunosku o03. Kaxabepu mo mnpomnopuusM Teja
OYEeHb CXOAHEI CO IIUIIOBKaMu p. KuHTpuIM, oTim-
4asiCh OT HUX JIMIIb HECKOJBKO MEHbIIEH CpemHei
TOJIIIIMHOM TeJia; CpenHue 3HAaYeHMsI TaKUX IpU3Ha-
KOB, KaK aA, H, IB,, [B;, a TakxXe BbICOTa XBOCTOBOTO
cte61s (h), OIM3KM K TAKOBBIM [IJIsI BRLIOOPKH U3 COO-
poB CaTyHMHa, a 1o IIpu3HaKaM /4, o — 1J1s1 BLIOOPKH
u3 p. KunTpuimm y c. Xyuy6anu (tadi. 1). ¥ Hux Tak-
K€ XOPOIIIO BEIpaXXeH MOJI0BOM TMMOP(GU3M II0 M-
HE MapHBIX IJIABHUKOB M BHICOTE CIIMHHOIO MJIaBHU-
Ka. Y Bcex caMlOB U 0oJiblei yacTu camok (69.2%)
TYIIO€ PHLIO MOCTEIIEHHO MOHMXXAETCS U TOJIBKO Y Ue-
TBIPEX CAMOK OHO 0oJIee MM MeHee cpe3aHo Ha KOH-
e ¢ BepTUKajbHOI (1 3K3.) MM HAKJIOHHOM Ha3aj
momankoi. TojuHa Tena Ha YpOBHE OCHOBaHUS
OpPIOIIHBIX TVIABHMKOB y BCEX CAMIIOB M 3HAYMUTEIb-
HOi1 yacTH caMoK (46.2%) MeHbIIIe HANMEHBIIEH BbI-
COTHI T€JIa, Y YaCTU CaMOK 00a rmapameTpa IIpUMepHO
OIMHAKOBHI, a Y ocTtanbHbIX (30.8%) TommnHa Teaa
0oJibllie €ro HauMEHbIlel BBICOTHI. B crnuHHOM
IJIABHUKE Y U3YYEHHBIX 9K3eMILISIPOB 7% BETBUCTHIX
JIy4deif; B aHaJIbHOM — OOBIIHO 5%, y OTHOIT ocoou 4%
(5.9%); B rpyaHOM I1aBHUKE — 6% v 7% (88.2%); B
OpromHoOM — 5%; B XBOCTOBOM — 12—14, o0b1yHO 14
(82.4%) BeTBUCTBHIX aydeil. Bmonb cepenmHbl 60Ka
13—20, vame 16 vim 17 (o 23.5%) KpymHHBIX TISITEH;
BIIOJIb CEpPEAUHbI CIUHBI 14—18 TIsITeH; TpeThsl 30HA
I'amMOeTThI y OoJIbIIIeHt YacTH PBIO C COXpaHUBIICHCS

BACUJIBEBA, BACHUJILEB

MUTMEHTAIIMEW TOXOMUT JIUIITh A0 Hadajia WU cepe-
IUHBI aHaJbHOTO TuTaBHUKa (57.1%), y OCTalIbHBIX
MOCTUTAeT OCHOBAHUsS XBOCTOBOTIO TIABHMKA; MeEJ-
KHe pa3pO3HEHHBIE TISITHBIIIKY B HIDKHENM YacTH OC-
HOBaHHS XBOCTOBOTO IJIABHUKA BCTPEYAIOTCS Y €1 -
HUIHBIX ocobeii (11.8%). ITnactiHka oprana Kanectpu-
HHM JIEBOTO TUTABHMKA JOXOIMT IO KOHIIA YETBEPTOrO—
KOHIIA TIATOTO WICHUKOB MPUWICHEHHOTO JIy4ya, Jaiie
(50.0%) no TONMOBWHBI TIATOTO WICHWKA; Ha TIPaBOM
TDIAaBHUKE — IO KOHIIA YeTBEPTOTO—TIOJIOBHUHBI IIIECTOTO
YJICHMKOB, Yallle 10 NojioBuHkbI ectoro (50.0%). Ilo
OCTaJTbHBIM XapaKTepUCTUKAM IIUITOBKY 13 03. Ka-
xabepu TTOJTHOCTBIO CXOMHBI CO IIUMOBKaMu p. KuH-
TPUILIN.

Il[unosxu p. Yopoxu no BceM BHEIIHUM XapaKTe-
pUCTUKaM 1 OKpacKe CYILIeCTBEHHO HE OTIMYAIOTCS
OT APYTruxX M3y4eHHBIX IIUIIOBOK Amkapum (puc. 5).
VY Bcex caMIIOB M MEJIKHUX CaMOK TOJIIIMHA Teja Ha
YPOBHE OCHOBAaHUS OPIOIIHBIX INIABHUKOB MEHbIIIE
HauMEHBIIIel BEICOTHI TeJIa, Y TPEX KPYITHBIX CAMOK —
Oosblre. Peio y BceX OTHOCUTENBHO KPYITHBIX PHIO
TyIoe, ITOCTeNeHHO ITOHIKaIoIleecsl, He Cpe3aHHOe
(puc. 51). Ycukm KopoTKre, MaHAUOYISIpHbBIC HE 0~
XOJISIT 10 YPOBHSI TlepeHero Kpas ria3a. B cnuHHOM
IUIaBHUKE 7% BETBUCTHIX JIy4€ii, B aHAJIbHOM — 5%; B
IPYIHOM IJIaBHUKe — 6%—8Y%, y 8 13 11 u3y4yeHHBIX
pbIO — 7%; B OPIOIITHOM TUTAaBHUKE — 5%; B XBOCTOBOM —
y omHOM ocobu 16, y octanbHbix (90.9%) — 14 BeTBU-
CTBIX JIy4eil.

Brnonw cepenunbl 6oka y momonu SL 25—44 mm
12—19, game 12 (26.9%) nisiTeH, y KPYITHBIX OcOOeit —
13—18, game 18 (33.3%); BOOJb cCepeaWHBI CITUHEI Y
Mostoan 12—20 msrren, vate 15 (30.0%), y B3pocibIx —
13—18, game 15 (40.0%). Tpetbst 30Ha ['aMOETTHI y
TMOJIOBUHBI BCeil MOJIOMM, COXpaHMBIIEH OKpPacKy,
MIOCTUTAeT OCHOBAaHUS XBOCTOBOTO IUIaBHUKA, Y
OCTAJILHBIX 0COOEil JOXOAWUT MO0 Hayaja aHaJIbHOTO
ruraBHUKA (41.7%) Wiy TOJBKO 10 Havala WIu cepe-
IWHBI CITMHHOTO; ¥ B3POCIBIX 0CO0Oeil TpeThsl 30Ha
qame (55.5%) moxoouT He Aajiee Hadyaja aHaJIbHOTO
TUTAaBHUKA; MEJIKWE TISITHBIIIKY B HIDKHEN 9acTH OC-
HOBaHUS XBOCTOBOTO IIABHUKA OOHAPYXKEHBI Y €1~
HUYHBIX 0cobeill Kak cpeau moionu (13.8%), tak u
cpenu B3pocbIX peI6 (18.2%), y TocmenHUX OHU 60-
Jiee CKOHIIEHTPpUPOBaHHI (puc. 51).

ITnmacTuHka oprana KaHectpuHu y OIHOTO caMlia
SL 45.4 MM TOCTUTAET JIUIIb 10 KOHIIA IIEPBOTO YJjIe-
HUKa TPUIICHEHHOTO Jyya Ha JIEBOM IUIAaBHUKE U
KOHIIa BTOPOTO YJIeHNKA — Ha MPaBOM; Y OCTaJIbHBIX
YeThIPEX CAaMIIOB U3 TOI Ke IIpoOkl P-24559 cieBa mo-
XOOUT OO KOHIIA YETBEPTOrO—IMOJIOBUHBI IIIECTOIO
YJIEHUKOB, CIIpaBa — JO KOHIIa TPEThbeT0—KOHIIA YeT-
BEPTOro. Y MOMMaHHBIX BMECTE C HUMM, HO UCIIOJIb-
30BaHHbIX JJIs1 KPAHUOJOTMYECKOro aHaJIN3a CAMIIOB
IUIACTUHKA JIEBOTIO IUIAaBHUKA JOCTUTraeT KOHLIA BTO-
pOro—OIHOI TPETU IISITOTO WICHUKOB, Y MOJOBUHBI
ocobeil — 1o KOHIIAa TPEThEro YIeHUKAa 1 Aajee; mia-
CTMHKAa IIPaBOro IUIaBHUKA — JO CEPEINHBI BTOPOTO—

BOITPOCHI UXTUOJIOTUN  T1OoM 63 Ne 6 2023
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Puc. 5. llunosku pona Cobitis u3 BOTOEMOB AIKapyuu, BHEITHUM Bud: a—rT — p. Kuntpuiu, SMMY P-24563: a, 6 — caMku
SL 69.0 u 78.0 MmM; B, T — camubl SL 54.5 n 57.0 mm; 1 — p. Yopoxu, 3SMMY P-24559, camenr SL 51.1 mM.

OIHOI1 TPETH IISITOTO YWICHUKOB, Y TIOJIOBUHEI 0CO0E —
JI0 KOHIIa TPeThero WieHuKa 1 jgajiee. ¥ ocobeil u3
p. AuKBa IUIACTUHKA C JICBOM CTOPOHBI ITOCTUTAET
KOHIIa TPEThero—KOHIIA TISITOTO, C TIPAaBOil CTOPOHBI —
CepeMHbI YETBEPTOrO—KOHIIA ISITOr0 YWICHUKOB, Y
60% ocobeif 1 ciieBa M CIIpaBa — IO KOHIIA YeTBEPTOTO
yjieHUKa u gajee. B 1iesom comnocraBieHrne ocoOeH-
HOCTeil CTpOeHMsI TJIACTUHKU OpraHa y B3POCIBIX
pBIO pa3HBIX pa3MepoOB, a TaKXKe Y MOJIOAU CBUIIE-
TENbCTBYET 00 M3MEHEHUM ero (POpMBI B ITpoliecce
Ne 6 2023
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Pa3BUTHUSL: Y KPYITHBIX PBIO MJIACTUHKA OpraHa OTHO-
CUTEJILHO LIMpe, M HApy>KHAs YacTh, [Ie TMIPUIICHS-
eTCsI TIJIaBHUKOBBIN JIyd, yIMHeHa (TabJ. 2). Tem He
MeHee ob1ast opma opraHa KaHecTpuHu coxpaHsi-
€T CBOIO BUIOCHEHU(PUIHOCTD: Y aIKapCKUX IIUITO-
BOK, Kak n y C. taenia, C. saniae u C. derzhavini, 1ina-
CTUHKA OpraHa II1pPOoKasi, TOopoodpa3Hoit (GOpPMBI,
YTO OTJIMYAET UX OT Psila IPYTMX U3BECTHBIX BUIOB
pona (BacunbeBa, 1988, 2004).
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ComracHo IIpUBeIEHHBIM BBIIIE OMUCAHUSIM, 1 -
TMOBKM M3 pa3HbIX BOJOEMOB AIXXapuu B 1IEJIOM OJl-
HOPOIHBI IT0 CBOMM BHEIIHUM MOP(OJIOTUYECKUM
MpU3HaKaM M OKpacKe TeJja; MEXIIOIYJISILMOHHAas
W3MEHYMBOCTh B CpPaBHEHUM C WHIWBUIYaJbHOI
BHYTPUIIOIMYJISILIUOHHON N3MEHUYMBOCTHIO HEBEIMKA.
OnHOBpEMEHHO MOMYJISIIUN AJIKapuU CyIIIEeCTBEHHO
OTJIMYAIOTCS OT paHee M3YYEeHHBIX U3 BOOOEMOB 3a-
kaBkasbs C. saniae, C. amphilektan C. derzhavini (Ba-
cunbeBa, Bacuibes, 2012, 2020; Vasil’eva et al., 2020)
110 COBOKYITHOCTH CJIEAYIOIINX XapaKTePUCTUK.

1. Y Bcex akapCKUX IMIUTIOBOK Y OCHOBAHMS XBO-
CTOBOIO TUIAaBHMKA HMMeeTCsl YETKOE YEPHOE Y3KOe
IISITHO B BEpXHEM (KOXXHOM) CJIO€ BEpPXHEU YacTu oc-
HOBaHHUS XBOCTOBOTO ILJIABHMKA, OTCYTCTBYIOIIEE Yy
C. derzhavini.

2. Yellly y OCHOBaHMUSI CIIMHHOTO TIJIABHUKA Y a1~
JKapCKMX IIMIIOBOK 00Jiee NI MEHEe OKPYTJIbIe C He-
OoblIOl (hOKATBHOM 30HOI (€€ AMaMeTp COCTaBIsIET
~0.2—0.3 HanbonbIIEro AUaMETPpa YSIIyr), HECKOIb-
KO CMEIIEHHOW OT LEHTpa, TOrAa Kak y B3pOCJbIX
ocobeit C. saniae yellyn oBajibHbIe C CUJILHO CMe-
IMEHHON K BHYTPEHHEN CTOpOHE, OOBIYHO TOUYEIHOM
¢doKanbHOI 30HOI, AUAMETp KOTOPOU COCTaBIIsSIET
0.08—0.09 nuametpa yewryu u menee; y C. derzhavini
VIJIUHEHHBIC YEIIYH CO CMEIIEHHOM (hOKaTbHOM 30-
Holi ¢ nmameTpoM ot 0.15 nuameTpa yelryu u MeHee,
ay C. amphilekta nnameTp (oKaJbHOI 30HbI COCTaB-
JsieT He MeHee 0.3 nuamMeTpa yelyu.

3. KoxucTele Knau Ha XBOCTOBOM CTe0JIe OOBIYHO
XOPOIIIO Pa3BUTHI Y OCHOBAHMSI XBOCTOBOTO TUIABHU-
Ka y amkapckux 1muIioBok (kak y C. saniae u C. am-
philekta), Ho npakTu4yecku He BbipaxkeHbl y C. der-
zhavini.

4. IlaTHa 4eTBEPTOI 30HBI MUTMEHTAUU (BIOJb
cepeIrHbI 00Ka) y aIKapCKUX IIUITOBOK KPYITHBIE —

Puc. 6. Opran Kanecrpunu camua wunoBku pona Cobitis
u3 p. Kunrpuim, 3MMY P-24563: [ — niiuHa HapyKHO#
CTOPOHBI, W — IIIMPUHA IIACTUHKHU.

0oJIbllle TOPU3OHTAJILHOTO IMaMeTpa Ia3a (Kak y
C. amphilekta n y 6onpmmHcTBa ocobeit C. saniae), a
y C. derzhavini naTHa MeJKUE, paBHbI WU MEHBbIIIC
IraMeTpa Tyasa.

5. INnactuHaka oprana KaHecTpuHU Yy B3POCIIBIX
aIKapCKUX IIUIOBOK, KaK IIPaBWIO, IOXOIMUT 10

Ta6muna 2. [TapameTpsl opraHa KanecTpuHU B pa3HbIX BBIOOPKAX CaMIIOB IIUMOBOK ponaa Cobitis, B % IIWHBI BCeil T1a-

CTMHKMU OpraHa KaHCCTpI/IHI/I

HIumoBku Amxapuu C. saniae C. derzhavini
IMpusnak Peka Auksa Pexa Yopoxu KH%:;]::CKHH Pexa AnBanbl :f);[:iz::iic;uolz
(n=10) (n=10) (n=18) (n=10) 1 = 10)
60.0—74.0 54.0—65.0 46.0—62.0 46.0—69.0 67.0—76.0
TL, mm - - - 7 = o bt
69.8 59.1 56.3 £0.98 61.0 72.4 £1.12
wCanl 48.8—59.9 39.7—48.0 31.4-47.6 41.7-55.4 41.8—54.1
53.6 £1.06 439+1.03 40.9 £1.08 48.8 449 £1.27
46.1-57.9 39.1-45.8
wCanr —_— -z oo
53.1+1.16 43.14+0.94
ICanl 35.5-62.1 28.4—41.3 8.1-52.4* 12.5—-49.6 24.6—49.5
45.1+2.77 36.3£1.05 345+ 2.89 38.8 35.6 £2.28
28.6—53.5 29.9-47.2
[Canr o T sz
43.1+£1.95 36.7£1.84

IIpumeuanne. wCanl, wCanr — miupuHa TUIACTUHKHU JIEBOTO U MpaBOTO TIaBHUKOB; /Canl, [Canr — nyiiHa Hapy>KHOI1 CTOPOHBI OpraHa
COOTBETCTBEHHO IS JIEBOTO U IPaBOro IUIaBHUKA; * 1 < 18, ocT. 0003HaUYeHUS CM. B Tao. 1.

BOITPOCHI UXTHUOJIOTNU
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Taomuna 3. MopdomeTpuueckue nnpuzHaku, auddepeHIUpyolre IMUITOBOK AXKapUu OT 3aKaBKa3cKuX BUnoB Cobitis

saniae u C. derzhavini

C. saniae* C. derzhavini**
Mpusiax KHSB;J;?::};{CKHﬁ Pexa AnBanpl Pexa Bunstirgait Peka Kapa-cy xﬁ:;s:iﬁiﬁi
CaM1ibl CaM1ibl CaMku CaM1ibl CamMmku CaM1ibl Camku CaM1ibl CaMku
(n=15) (n="7) (n=4) (n=3) (n=4) (n=10) (n=7) (n=15) (n="7)
SL. mm 42.2-55.0 48.0—53.2 | 37.0—68.0 | 35.7—42.0 | 41.2—49.0 | 40.9—54.0 | 41.0—63.5 | 52.0—67.0 [52.0—86.3
47.8 £0.91 50.3 59.6 39.2 45.6 47.6 £ 4.05 52.4 61.1£4.45 78.3
aD/SL 51.0-54.9 47.4—-52.1 | 50.4—53.1 | 49.0—50.8 | 50.0—55.7 | 50.4—55.9 | 51.9—58.3 | 50.3—55.6 [51.2—55.8
52.8£0.34 50.0 52.4 50.1 53.1 53.3£1.58 53.9 53.6+1.42 53.6
aV/sL 51.9-57.3 53.2—-54.7 | 48.5-56.8 | 52.8—56.4 | 49.4—53.9 | 50.9—-57.7 | 52.4—58.5 | 51.2—57.9 |51.5-56.7
54.7+£0.43 53.8 53.3 54.8 51.7 53.9£1.90 55.1 54.6 £1.72 54.4
Ipe/SL 12.6—16.3 12.5-15.3 | 13.0-15.2 | 14.0—-14.3 | 12.6—14.3 | 9.9-14.1 | 10.0—-12.8 | 10.0-15.9 [11.0—14.8
14.3+£0.29 14.1 14.3 14.2 13.6 12.2 £1.04 11.7 12.8 £1.55 13.1
Ipc/e 57.2-78.4 59.0—-75.0 | 60.8—74.2 | 67.3—69.1 | 58.3—73.0 | 46.9—71.9 | 48.3—68.1 | 45.3—72.3 |54.7-75.5
66.7 £1.79 67.6 68.1 68.2 64.4 60.8 £ 2.05 59.6 58.9+1.84 |65.6 £1.34
he/e 45.8—53.9 49.1-53.1 | 50.7—53.2 | 35.7—42.0 | 41.2—49.0 | 53.0—61.6 | 52.4—61.1 | 51.8—61.1 |50.3—-59.5
49.9 +£0.80 50.8 51.5 39.2 45.6 57.8+£2.33 56.5 55.6 £2.62 55.3

IIpumeuanne. [1o: *BacunbeBa, Bacunbes, 2020; **Vasil’eva et al., 2020. O603Ha4eHMST IPU3HAKOB CM. B TaOJI. 1.

KOHIIa TPEThero YieHUKa MPUWICHEHHOTO JIyJa U Ja-
Jjee (BIUIOTh JO CEepPEIWHBI IIECTOro), OOBIYHO 0
KOHIIa YeTBEPTOro U najiee; Toraa Kak y C. derzhavini
JIaXe y B3pOCibIX ocobeil opran KaHecTpuHu Ma-
JIEHbKWI, W €ro IJIacTUHKAa HEe HOCTUTaeT TpeTheit
YeTBEpPTU TpeThbero wieHuka jyda, y C. amphilekta
OOBIYHO HE JOCTUTAeT KOHIA TPEThEero YiIeHUKA; Y
OOJILIIMHCTBA KPYIHBIX caM1IoB 71 = 58 mm C. saniae
IUIACTMHKA OpraHa AOCTUTraeT KOHIA TPEThEro 4jie-
HUKa TIPUKPEIUIEHHOro Jy4ya M jaajee, BIUIOTb OO0
KOHIIA MSITOTO YWICHUKA.

6. I1o nmpornopLugM Tejla HauOOoIbIINE pa3Indus
HaOII0OJaI0TCA 10 IUIMHE XBOCTOBOTO cTebisa (/pc): B
pa3HBIX BEIOOPKAX aXKapCKUX IIMUITOBOK JJIMHA XBO-
croBoro ctebis B % SL Bapeupyer ot 13.9 mo 18.3,
CpeIHNe BEIOOPOYHBIC 3HAYCHHST U3MEHSTIOTCS B Ta-
rmazoHe or 15.5 no 16.2% (ra6n. 1), kak uy C. am-
philekta ¢ guanazoHOM HN3MEHYMBOCTM IIpM3HaKa
13.9—18.2% W M3MEHYMBOCTBIO CPEIHMX 3HAYCHUIM
15.7—16.3%. B 1O Xe BpeMsl B pa3HBIX BbIOOpKax
C. saniae 2T TIOKa3aTeJ COCTaBISAIOT COOTBET-
ctBeHHO 12.6—16.3 n 13.6—14.3%, a B BBIOOpPKAxX
C. derzhavini — 9.9—14.8 n 11.7—13.1% (tabn. 3).
Hdwnarra3oHbI I3MEHYNBOCTH TTPU3HAKa B Pa3HBIX BBI-
Oopkax amkapckux IumnoBoK u C. saniae u C. derzha-
Vini 9aCTO He TIePEeKPBIBAIOTCS: ¥ aIKapCKUX IIHUITO-
BOK (kak u'y C. amphilekta) Ipc, kax nipasuiio, >15% SL,
ay C. saniae u C. derzhavini, xak ripaBuio, <15% SL.
JmHAa XBOCTOBOTO CTe0J1s1 B % IUTMHBI TOJIOBBI TAKXKE
MOXET CIYKUTh JTUArHOCTUYECKUM TIPU3HAKOM: Y
amKapcKux mMunoBoK (Kak u'y C. amphilekta) Ipc, Kak
TpaBuiIo, npeBbitiaeT 70% mHb ToNoBHL, ay C. sa-
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niae n C. derzhavini — 0ObIKHOBEHHO MeHbIe 70%
(Tab6m. 1, 3).

Ilo oTHOCUTENBLHOII BBICOTE TOJOBBI aIXKapcKue
munoBKu otandarTcs ot C. saniae u C. amphilekta: y
aJ>KapCKUX IIUITOBOK BbICOTA TOJIOBBI HA YPOBHE IJ1a-
3a OOBIYHO 3aMETHO TIPEBBIIIAET MOJOBUHY IJIUHBI
TOJIOBHI, a y 60sbIIMHCTBA ocobeii C. saniae u C. am-
philekta — He GoJjiee MOJIOBUHBI JIMHBI TOJIOBBI. OT
C. derzhavini amxapckue IIUIOBKYU OTJIMYAIOTCS
MEHbIIMMU 3HAYEHUSIMU aHTEeOPCATBHOIO U aHTe-
BEHTPAJILHOTO PACCTOSIHUI, pa3iuuusi 3T HEBEJIU-
KM, HO JOBOJIBHO CTaOMILHEI (Tab. 1, 3).

Kpannosiornmgeckue XapakTepuCTHKH
[IMMOBOK AKApHH

Panee MBI TIpencTaBuiM MJLTIOCTPALIMIO (OPMEI
KOCTelt uepera (co cxeMoii mpoMepoB) s C. derzha-
vini (Vasil’eva, Vasil’ev, 2020). [llunoBku Bomo€MOB
Amxapuy He 0OHApYKMBAIOT MPUHLIMMTUATBHBIX OT-
MY B (popMe deperia U €ro KOCTeid OT M3y4YeHHBIX
paHee 3aKkaBKa3ckux BUIOB — C. derzhavini i C. saniae.
Mexny coboit BEIOOpKHU 13 ABYX peK — AukBa 1 Yo-
pOXM — HOCTOBEPHO Pa3/IMYAIOTCS TOJIBKO IO Cpe-
HHUM 3HAYEHUSIM YETHIPEX KPAHUOMETPUYESCKUX MH-
JIEKCOB: JJIMHBI OTBEpPCTUsI Ha occipitale laterale
(Lf2), BBICOTHI IepeIHeTo Kpasl operculum, paccTosi-
HUS J0 KOHIIAa OoTpocTKa dentale m HaMOOIbIITEH TN -
puHHI cleithrum (Ta6i. 4); pa3nuuust 3TU HEBEJIUKU:
CD He nocturaeT (hOpMaIbHO HOABUIOBOIO YPOBH:T 1.28.

O06e BBIOOPKHU aIKapCKUX IIUIMOBOK JOCTOBEPHO
OTJIMYAIOTCSI OT M3YUYEeHHBIX paHee BIOOPOK C. saniae
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Tabomuna 4. KpaHuonornyeckue MHAEKCH caMIoB 1IMMNOBOK poaa Cobitis Amxkapuu n TOMIMCCKOTO BOIOXpaHUIUIIA

HIunoBku Amxapuu C. derzhavini
[pusnak Peka AukBa Pexa Yopoxu TOUIMCCKOE BOLOXPAHUIIHUILIE
(n=10) (n=10) (n=10)
60.0—-74.0 54.0—65.0 62.0—-88.0
TL, mm - - et
69.8 59.1 68.7
57.0—65.0 46.5—55.0 53.5-72.0
SL, MM - = s T e
61.3 51.1 58.8
CrL. vivt 7.9-9.1 6.8—8.3 7.4—9.6
8.7 7.4 8.2
B % CrL
33.0-36.7 31.6—36.6 31.7-36.6
Hmax = s T o
34.8+0.38 33.8+0.54 34.1+ 0.52
Heth 19.5-25.9 18.0—-25.4 20.7-29.3
23.9 £ 0.60 22.8+0.73 23.7+£0.83
30.2—-35.4 28.9—38.0 31.8—38.7
sSph s 7 0 bl
33.0+0.48 32.8+0.82 35.3%+0.70
Pt 40.0—43.0 39.5—45.1 42.7-47.6
41.5+£0.33 42.0 £0.57 45.1+0.49
SEth 20.9-28.2 20.8—28.0 22.1-26.7
24.0£0.73 24.5+0.67 24.4 £0.44
A 20.9-29.1 24.0—28.2 23.0-29.3
25.7£0.80 26.0+£0.43 26.3+£0.60
27 8.9-12.5 9.0—15.3 7.3—10.8
11.0+0.34 12.5+0.55 8.8+0.39
25.0-36.1 22.9-32.5 23.3-32.0
Lorb T o e bbb
30.2+0.91 28.4 0091 27.2+£0.71
B % nnuHbI KOCTH
51.4—61.8 42.1-59.3 59.3-75.6
hOp - Bhinbiellh b bl
58.5%+1.26 52.8+1.79 65.8+1.63
10p 83.5-92.8 73.3-97.4 83.7—105.5
87.0 £0.90 88.8 +2.17 93.8 £1.86
15.3-22.8 14.1-20.3 14.8—23.3
hSop 0 e 7 -
19.5+0.81 18.3+£0.62 20.0 £0.97
hl/h2Iop 69.4—86.4 64.3—95.8 73.0—107.1
75.9+1.98 82.7 £3.36 85.6 £3.41
11.2—15.1 10.8—16.5 11.8—18.1
wPop =z = - - T
13.0£0.41 13.3+£0.52 15.4 £0.69
23.1-30.9 19.5-37.8 27.6—32.6
rPop = - i -
26.9£0.93 26.0 £1.42 30.2+0.48
95.5—-113.8 85.4—104.1 92.0—-117.2
hPm =/ = o =
99.3+£2.00 942 £2.16 101.2 £2.67
D 45.6—54.1 43.2—-51.8 41.9-51.0
50.0 £1.07 48.4 +0.98 47.2+£0.87
BOITPOCBI UXTHUOJIOTN TOM 63 Ne 6 2023
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HumoBkyn Amxapuu C. derzhavini
IpusHak Peka AukBa Peka Yopoxu TOUIMCCKOE BOIOXPAHWIIUIIE
(n=10) (n=10) (n=10)
D 69.2—79.3 65.3—76.1 65.7—81.5
73.8£1.06 69.2 +1.16 72.7+1.41
wH 45.0-60.2 43.8—-57.1 42.9—-49.7
53.1x1.42 50.0 £1.35 46.4 £0.58
IH 58.7—78.3 57.0-75.2 50.0—68.2
68.5+1.78 68.2+1.59 62.0 £1.69
1 /h2Mx 61.4—78.4 60.2—78.1 52.0—64.1
69.4 £1.82 67.6 £2.02 58.5+1.32
b/aSorb 84.9—-134.2 83.3—153.9 74.9—140.6
112.2£5.32 118.4£7.08 108.9 £6.22
69.6—85.2 74.2—87.5 76.5—88.4
ISorb bl il s T Ehehdlib il
79.7 £1.59 79.0 £1.24 82.1£1.26
3.1-17.1 3.7-16.3 10.5-17.9
sSorb _ - s 7
11.3+1.19 9.9+1.26 13.7 £ 0.66
13.9—-17.2 12.1-16.1 12.0-14.4
wCl 0z e =
15.2+£0.36 14.3+£0.38 13.4+£0.27
wel 31.8—41.9 27.5-35.0 26.8—38.4
34.6 £0.92 31.0£0.72 31.5+1.12
DHTI 8—13 8—13 7—14
9.7 £0.50 10.2 £ 0.63 11.1£0.68
PHTr 7-11 8—13 9—-14
9.1£0.38 9.9 £0.61 11.4 £0.58

IIpumeuanne. CrL, Hmax, Heth — cOOTBETCTBEHHO JJIMHA OCHOBAaHMSI, HAMOOJIbIIIasl BLICOTA U BBICOTA MEPEIHEl YacTH yepena; sSph,
sPt, sEth — mvpuHa yepena Ha ypoBHE COOTBETCTBEHHO sphenotica, pterotica u ethmoidalia lateralia; Lfl — ninHa TeMEHHOTO OTBEp-
ctus, 12 — nuHa oTBepcTus Ha occipitale laterale, Lorb — nyiiuHa opouTst; A0p, [Op — BbIcOTa U JJIMHA TIepeaHero Kpast operculum;
hSop — BbIcOTa suboperculum, /11/42lop — OTHOILIEHUE BBICOTHI IIEPEIHEI YacTH interoperculum K BBICOTe ero 3aaHeii yactu; wlop, rPop —
IIMPUHA U PaCCTOSTHHUE 0 OTPOCTKA praeoperculum; #Pm — BeicoTa praemaxillare; 2D, rD — BbicOoTa 1 pacCTOSIHUE IO KOHIIA OTPOCTKA
dentale; wH, /|H — mmmpuHa v JyIMHA niepenHeit yactu hyomandibulare; 41/42 Mx — oTHOIIEeHUE BBICOTHI OTPOCTKa maxillare K BeicoTe
KOCTH, b/aSorb — OTHOIIIEHUE PACCTOSTHUSI 10 OOKOBOTO BBIPOCTA K PACCTOSIHMIO OT GOKOBOTO BBIPOCTA IO HAPY>KHOTO IIIUIA Ha Cy0-
opOUTAILHOM IINIIE, [Sorb — pacCTOSTHUE IO BEPIIMHBI HAPYXKHOTO IIUIIA, SSorb — IIyOMHA BRIPE3KHM Y OCHOBAHUSI HAPY>KHOTO IITUTIA
cybopouTtansHoro 1muna; wCl, WCl — mmpuHa BepXHei YacTy 1 Hanbosbinas mmpuHa cleithrum; phT/, phTr — 94uCI0 NIOTOYHBIX 3y00B

Ha JIeBO M npaBoii KocTsax. OCT. 0603HaYeHUs CM. B TaOII. 1.

u C. derzhavini (Vasil’eva, Vasil’ev, 2020) u BEIOOpKH
C. derzhavini n3 Tonnucckoro BogoXpaHWINIIA T10
paay KpaHMOMETPUUECKUX MHIOEKCOB. Ilo aByM us
HUX CTaOWJIbHBIC Pa3UYusl HAOJIOAAIOTCS MEXIy
BCEMU BBIOOpKAMM, BKJIIOYAs CaMIIOB M CaMoOK. Y
C. saniae n C. derzhavini meubiuie Lf2 (3.0—13.2, B
cpenHeM 7.5—9.3% InUHBI OCHOBaHWS dYepera) W
IUIHa repenHeit yact hyomandibulare (/H) — 46.6—
75.5, B cpenHem 55.0—62.8% nnunHbl KocTtu. 1o nep-
BOMY IPU3HAKY MEXIy BEIOOpKaMU U3 p. AUKBa U caM-
kamu C. saniae n3 Kui3piarauckoro 3aimBa CD = 1.74,
o Bropomy CD = 1.44; mexxny BeIOOpKOit 13 Yopoxu
u camkamu C. saniaetio L2 CD=1.87,ano [H CD = 1.74.
Mexny BeIOOpKOit U3 p. Hopoxu u camxkamu C. der-
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zhavini 3 MuHreyaypckoro BomoxpaHuiuiia no 1,2
CD=1.29.

IToMuMoO OBYyX YIIOMSHYTBIX MHIEKCOB OT C. der-
zhavini amXapcKue IIUIIOBKU JOCTOBEPHO OTJIHWYA-
IOTCSI elIg 110 TPEM: y IIUIOBKU Jlep>kaBuHa OOJIbIIIe
BoicoTa operculum (57.3—79.5, B cpenHem 65.5—
68.5% nnvHBI KOCTU), MJIVHA TTepeIHEro Kpast oper-
culum (87.1-107.9, B cpennem 93.8—98.8%, CD =
= 1.60 o1 p. AukBa 1 caMOK MUHTIe4aypCcKOro BOgO-
XpaHUWJIUIA) U upuHa pracoperculum (11.1-20.0, B
cpenteM 15.4—16.1). Ot C. saniae OHU OTIINYAIOTCS
no 4eTblpéM mHaekcaM: y C. saniae MeHBbIIIEe HaU-
Oonpiias BeicoTa 4Yepera (24.4—33.3, B cpemHeM
28.4—31.7% naviHBI OCHOBAHMS Yepera, MEXIy MHO-
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(a)

m sm
1 2 3 4 5 6 7
sta
8 9 10 11 12 13 14
15 16 17 18 19 20 21 22
23 24 25
(6)
m sm
1 2 3 4 5 6 7
sta
8 9 10 11 12 13 14
15 16 17 18 19 20 21 22
23 24 25

Puc. 7. Kapuoturisl mumnoBok poaa Cobitis 3 BonoéMoB Amkapuu: a — p. Kuntpuiu, 6 — p. HYopoxu: m — MeTa-, sm — cyo-

MeTa-, sta — CyOTesI0- U aKPOLIEHTPUYECKHE XPOMOCOMBI.

TMMU BEIOOpKAMU HAOJIOMAETCS XUATYC, IJIsl CAMIIOB
p. AukBa u C. saniae n3 6acceitHa KbI3bl1arauckoro
sammBa CD = 1.86, mig camuos u3 Yopoxu — CD =
1.33), nnuHa TeMeHHoOro otBepctust (16.5-27.7, B
cpenHeM 21.8—24.2%), wmMpuHa BepxHEW dYacTh
cleithrum (10.0—14.7, B cpenem 11.3—13.1) u Gobiie
OTHOIIIEHWE BBICOTHI OTPOCTKAa maxillare K BbICOTE
koctu (64.2—123.0, B cpenneMm 83.3—92.7). Yucno
PAaCIONIOXEHHBIX B OOUH PSI [NIOTOYHBIX 3yOOB y 1K~
MOBOK AIXKapuM BapbupyeT oT 7 mo 13, Torma Kak y
C. derzhavini nocturaet 15, ay C. saniae 15—17. B ueiom
CTEeNeHb KPaHWOJOIMYECKON NUBEPreHILIUU IIUIMO-
BOK Amxapuu ot C. saniae n C. derzhavini comocra-
BMMa C TAKOBOM MEXIYy 3TUMU BUIAMU, JOCTOBEPHO
OTJIMYAIOLIVIMUCS APYT OT APYra 1o IIeCTU MHAEKCAM
¢ CD, mpespmiarommM (@opMaabHO MTOABUIOBOM
ypoBeHb 1.28 Bcero B aByx ciaydasix (Vasil’eva, Va-
sil’ev, 2020).

CrpyKTypa KapuOTHIA MMIIOBOK AKApUHU

Kapuotumn munoBok AmKapuu BKITIOYAeT B IU-
iongHOM Habope (2n) 50 xpoMocoM. Y IIUITOBOK U3

p. Kunarpumm 5 map MetaneHTpuyeckux (m), 8 map
cyOMeTaleHTpruueckux (sm) u 12 map cyoteno- u ak-
POLIEHTpUYECKUX (sta) XxpomocoM (puc. 7a), y IIUAIIO-
BOK 13 p. Yopoxu — 4 mapsl meTa-, 9 map cyomera- u
12 map cyOTeno- u akpoleHTpuueckux (puc. 70).
Yuciao xpomocomubix 1wied (NF) B obomx ciygassx
paBHO 76, pa3In4us B COOTHOILIIEHUH METa- U CyoMe-
TALCHTPUYECKUX XPOMOCOM MOXET ObITh CBSI3aHO C
pa3HO UX CIUpaIU3aleii WM ¢ MEKIIONYJISIIINOH-
Hoit m3MeHunBocThIO. C. saniae u C. derzhavini cyiie-
CTBEHHO OTJIMYAIOTCS IO CTPYKTYype KapuMOTUIIA OT
aJKapCKUX IIUIIOBOK: y 06oux BuaoB 10 map nByrjie-
yux 1 15 map omgHOILIEYX XpOMOCOM, COOTBETCTBEH-
Ho NF = 70. ¥V C. saniae u3 6acceitHa Kbi3bnarau-
ckoro 3anuBa 6 m, 14 sm u 30 sta (Bacunbes, 1995),y
C. derzhavini n3 MuHTe4aypCcKoro BOIOXpaHWIINIIA —
8 m, 12 sm u 30 sta (Vasil’eva et al., 2020).

ITonyyeHHBIE pe3yabTaThl MOP(POIOrHIECKOro 1
KapuoJOrMYeCKOro aHalinu3a IoATBEPXKAA0T MoOpdo-
TEHETUYECKYIO OITHOPOIHOCTh IIMITOBOK AIIKAPCKOIO
pervuoHa i X 060Co6JIEHHOCTh OT M3BECTHBIX 3aKaBKa3-
cKux BUIOB pona Cobitis C ypOBHEM IUBEPIEHIIN, COOT-
BETCTBYIOILLIMM BHIOBOMY cTaTycy. IIpuHuMas BO
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BHUMAaHNE TaHHBIE IO TeoxpoHoaoruu KaBkaza, Mbl
OTHOCHUM BC€ MOMNYJISILIUA BOJOEMOB C UICTOKaMHU, Oe-
PYLIMMHA HAYaJIo ¢ I0XKHBIX XpedToB Majnoro Kaska-
3a, K BaymmHoMy Buny Cobitis satunini s. str. Ilpu aTom
clienyeT OTMETUTb, UTO JJIs OKOHYATEIbHOIO 3aKJIIO-
YeHMs O IpaHMIaX BUIOBOrO apeayia U OTHOIIEHUSIX
JIOKAJIBHBIX MOIYJISILUU HEOOXOOUMBI JajibHeMIlne
KCCJIEIOBAHUS C MIPUBJICUCHNEM PA3IMUYHBIX T€HETU-
YeCKMX MapKepOB, OXBAThIBAIOIINE TaKKe BOJOEMBI
YepHOMOPCKOTO mobepexbsa Typumm. Ha ocHoBe
JIAaHHBIX HACTOSIIIETO MCCAEIOBAaHUSI HIMKE NPUBO-
IUTCSI COBpeMeHHbIN nuarHo3 Cobitis satunini.

Bun poma Cobitis: omHO 4€pHOE y3KOe IISITHO B
BEpPXHEM 4acTM OCHOBAHUSI XBOCTOBOTO IJIABHUKA;
YelIyn y OCHOBAaHUS CIIMHHOTIO IJIaBHUKA 0oJjiee Ui
MeHee OKpyIJIble ¢ HeOONbIION (POoKaJIbHON 30HOM
(muametrpom 0.2—0.3 HamOoJbIIETO AUaMETpa 4Ye-
IIIy1), HECKOJIBKO CMEIIEHHOM OT LIeHTpa; opraH Ka-
HECTPMHHM Y CaMIIOB IIMPOKMII, TOIIOPOOOpa3HOI
¢GOpMBI, IJIACTUHKA Y B3POCJIBbIX 0C00eii OOBIYHO J10-
XOOUT IO KOHIIA YETBEPTOIO WICHWKA ITPUWICHEHHOTO
Jiy4a u nanee (BIUIOThb IO CEPEIMHBI IIIECTOT0); KOXKM-
CTbIE KUJIM OOBIYHO XOPOIIO Pa3BUThI Y OCHOBAHUSI
XBOCTOBOTIO IUIAaBHUKA; MSITHA BIOJIb CEPEOUHBI O0Ka
KpYITHbIE, OOJIbIIIe TOPU30HTAJIBHOIO I1MaMeTpa Ijia-
3a; yucio nareH 12—21, yame 16—18; mirHa XBOCTO-
Boro cre6ust 13.9—18.3% SL, B cpenneM 15.5—16.2%,
Kak MpaBuJjio, rpeBbimnaet 70% MIMHBI TOJIOBHI; BbI-
COTa roJIOBbl Ha YPOBHE CEPEIMHBI IN1a3a OOBIYHO 3a-
METHO IPEBBIIIAET ITOJOBUHY IJIMHBI TOJIOBHI; 2N =
=50=8—10m + 16—18 sm + 24 sta, NF = 76.
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HOBBIE MOP®OJOTNMYECKHNE 1 MOJEKYJISIPHBIE TIAHHBIE
O MAJIOH I0KHOW KOJIOINKE PUNGITIUS PLATYGASTER
(GASTEROSTEIDAE) 113 I02KHOM YACTU BACCENHA
KACITUICKOI'O MOPS*

© 2023 r. X. P. Dcmaziimm® *, I. Caitsanzane?, K. Aooacu’

! Konnedxc nayk, Ilupasciuii ynusepcumem, Ilupa3, Hpan
2Yuueepcumem Jlopecmana, Xoppamabad, Hpan
3Hccnedosamensckuii yenmp akeéaxynomypol 6HympeHHux 600, Hparnckuii HayuHo-uccae0o8amensckuii uHCmumym
PbIOHO20 X035ticmea, OpeaHu3ayus ceabCKoOX03AUCMBEHHbIX UCCAe008AHUIL, 00PA308aHUS U PACHPOCIMPAHEHUs 3HAHUL,
Banodap-Anzanu, Upan
* E-mail: hresmaeili@shirazu.ac.ir
IMoctynuna B penakimio 22.12.2022 .

ITocne mopa6orku 21.06.2023 1.
[MpunsTa k my6aukanuu 29.06.2023 r.

SIBIISISICH TPYTITION MOMYJISIPHBIX MOAEJIBHBIX OPTAaHU3MOB B 9KOJIOTO-3BOJIIOIIMOHHOM GMOJIOTUM, TEHETUKE
U TeHOMHBIX UCCJIEIOBaHUSX, pon Pungitius, HacCUUThIBaOIIMIA 12 BULOB, TIpeACTaBIIsieT Haubosee 6oraThlii
BUAAMU PoI ceMelicTBa KoMOIIKOBbIX (Gasterosteidae, BKIlouasi MaJlyto I03KHYIO KOJOIIKY Pungitius plathy-
gaster (Kessler, 1859) — enMHCTBEHHBIII U3BECTHBII BUI B I0KHOM yacTu OacceitHa Kacnuiickoro mopsi. B
HaIlleM COOOIIEHUHU TTPENCTaBICHB HOBBIE CBeIeHNsI 06 0COOEHHOCTSIX MOP(hOJIOTUH, a TaKXKe TaHHbBIC O
HYKJIEOTUIIHBIX TIocjienoBaTebHOCTAX reHa COI mutoxoHnpuanbHoii JJTHK u coBpeMeHHOM apeaiie
P. platygaster. TlonyyeHHble TaHHBIE TTOATBEPXKIAIOT BATUIHOCTh BuAa P. platygaster cpenu OGJIM3KOPOI-
CTBEHHBIX BUJIOB M MTOKA3bIBAIOT, YTO OH MPUHAIJIEKUT K CECTPMHCKOI1 KJIazie 1o OTHOoIIeHUto K P. helleni-
cus n3 Bog I'pertn. Mopdoorniecku OH OTIMYAETCs OT IPYTUX CXOMHBIX BUIOB ITOJTHBIM Ta30BBIM ITOSI-
coM, 8—11 KoI0YKaMU CIMHHOTO TUIABHUKA U HAJIMYKMEM KPYIHBIX OOKOBBIX IIIMTKOB. Majasi 103kHast KO-
JIFOIITKA OOUTAET B HECKOJIBKMX OJIM3KO PACITONIOXKEHHBIX TPECHOBOMHBIX 1 COJIOHOBATHIX BOJIOEMaX I0SKHOM
yactu Kacrnuiickoro mops.

Karoueswvie crosa: xomomku, yaactok COI, JJHK-mrpuxkonnpoBaHie, MOp@dOJIOTHs, OCTEOJIOTI1sI, pac-
MpeaeaeHue.

DOI: 10.31857/S004287522306005X, EDN: AIMQAA

# IMonHOCTBIO CTAaThs Ol'ly6J'[I/IKOBaHa B aHIJIMICKOM BE€PCUU XKypHaja.
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MOP®OJOT'NYECKAA NIEHTUO®UKALINA
N JHK-IIITPUXKOANPOBAHUE ITOATBEPXKIAIOT OBHAPY2KEHUNE
AMBASSIS DUSSUMIERI (AMBASSIDAE) B ITEPCUJICKOM 3AJIUBE?

© 2023 r. M. Adpann', . Cypunemkan®’ *
"Xopmoseancruii ynusepcumem, bandap-Ab6ac, Hpan
*E-mail: sourinejad@hormozgan.ac.ir
IMoctynuna B penakuuio 27.02.2023 r.

IMocne nopa6otku 11.04.2023 1.
ITpunsara k nyonukauuu 10.05.2023 1.

Pri6BI cemeiicTBa Ambassidae siBasttorcst aHnemMukamMu Mano-Becr-ITauuduku. B Haneii paboTte onrcaHa
nepBast Haxonka Ambassis dussumieri Cuvier, 1828 B MaHTpoOBBIX 3apocisax Ilepcunckoro 3anmBa, KOkHEBII
Wpan. MccaenoBaHHble 00pa3ibl ObUIM UACHTU(MULIMPOBAHBI U OIMCAHBI 110 MOP(POMETPUUYECKUM MPU-
3HakaM B monojHeHue K JIHK-mrpuxxonmpoBaHuio Ha oCHOBe MUTOXOHApUaabHoro reHa COI. TlomyueH-
Hble JaHHBIE O pACCMaTPUBAEMOM BUJIE NOMOHSIOT HAIlIK 3HAHUST O OMOJIOTHYECKOM pa3HOOOpa3uu phId
IMepcuackoro 3aauBa.

Karoueswie croea: Ambassis dussumieri, TiepBass mouMKa, MOPQOJIOTHsI, MOJICKYJISIpHasE MOSHTU(DUKAIINS,
[lepcunckuii 3aauB.

DOI: 10.31857/S0042875223060024, EDN: AGMYCE

# IMonHOCTBIO CTAaThs Ol'ly6J'[I/IKOBaHa B aHIJIMICKOM BE€PCUU XKypHaja.
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PEYHAA MUHOTA LAMPETRA FLUVIATILIS (PETROMYZONTIDAE)
IICKOBCKOI'O ITIOO3EPbA: COBPEMEHHOE COCTOAHUE
N30JMUPOBAHHBIX IIOMYJIALIUN

© 2023 r. A. O. 3sezmun® *, A. B. Kyuepsassiii', A. B. Kosoreii!, H. B. IToaskosa!, /I. C. I1asios’

! Huemumym npoGnem sxonoeuu u s6omouyuu PAH — HIIDD PAH, Mockea, Poccus
*E-mail: a.0.zvezdin @gmail.com
TMocryrmmna B penakiuio 09.06.2023 .

Tlocne nopa6orku 22.06.2023 1.
IMpuHsTa K ny6amkauuu 26.06.2023 1.

HccnenoBaHbl MaJlOUMCIeHHbBIE XKUJIble (Pe3UISHTHBIC) MOMYJISLIMKY pedHoil MuHoru Lampetra fluviatilis,
oGuTaIIe B U30JIMPOBAHHOM OT MOPSI BEpXHEM YaCTU PEYHOM CETU ¢ MHOTOUMCIIEHHBIMU 03&paMu (Bep-
XOBbsI IPUTOKOB p. 3ananHas JIBuHa u IlckoBcko-YUynckoro o3epa, IlckoBckas obnacts). [1osioBo3peabie
0co0M OBUTM OTHECEHBI K OOBIYHBIM U K KPYITHBIM, OHU CXOXU C IPYTUMU XKWIBIMU MUHOTAaMM 13 GacceitHa
BanTuiickoro mopsi. Hainuue TMUnMHOK pa3HbIX pa3MepPHO-BO3PACTHBIX IPYIIT YKa3bIBAET Ha PETYISIPHBII
HepeCT. AHAJIN3 COBPEMEHHOTO U ICTOPUYECKOTO (10 BOSHUKHOBEHUS U30JISILINI) PaCIIpOCTPAHEHUST MU~
HOT MOKa3aJl COKpalleHue MECT OOUTaHUSI U CHUKEHUE YUCIeHHOCTH ocobeli. HapyieHue nmioTuHamu
IMyTeit MUTpaLMii MPUBEJIO K MCYE3HOBEHUIO aHAIPOMHBIX MUTPAHTOB, 1 BCJIE 32 3TUM M3 OOJIBITMHCTBA
00cIeT0BaHHBIX BOAOEMOB UCUE3JIU KUJIble MUHOTU. MBI CBSI3bIBa€M YMEHbBIIIEHUE Yrclia 3aCeIEHHBIX MU~
HOTaMM peK M UX YUCIIEHHOCTH KaK C aHTPOTIOTeHHBIMM (haKTOpaMM — MPSIMBIM MeperopakuBaHuEM aHa-
JMPOMHBIM MUHOTaM JOCTYIa K HEpeCTUIUIIAM (TUIAPOCTPOUTENTLCTBO), TAK U C OCOOEHHOCTSIMU UCCIEN0-
BaHHOI MecTHOCTH. OGMIIHEe JJEHTUYECKUX BOTOEMOB B PEUHOI CETH eJlaeT €€ MPUTOTHOM TSI OOMTaHMS
MMHOT TP YCJIOBUM MPUTOKA KPYITHBIX aHAAPOMHBIX 0c00€il, ClTOCOOHBIX MPEON0eBaTh TAKUE BOITOEMbI
B ITOMCKaX MECT IIJIsI HepecTa.

Karuesvie cro6a: aHampoMHbIE MUHOTH, XXUJIbIe MUHOTH, (PparMeHTUPOBAHHOCTh PEYHOM CUCTEMBbI, U30-
JISILIYS, TUIPOCTPOUTEIBCTBO, MUTPAIIUM, pACIPOCTpaHEeHUE, 03EPHO-pEeUYHbIe cucTeMbl, HallmoHanbHbIi
napk “CebOexcKuit”.

DOI: 10.31857/50042875223060279, EDN: APRQQU

MuHOIHM B YCJIOBUSIX CBOOOTHOIO AOCTYIIA B pa3-
HbIE YaCTU 03EPHO-PEYHBIX CUCTEM MOTYT 3acCessiTh
MMOYTU IIOBCEMECTHO Kak Jotuuyeckue (Torgersen,
Close, 2004; Mundahl et al., 2006), Tak 1 JeHTHUYE-
ckue (Cochran, Lyons, 2004; Jones, 2007; Reid,
Goodman, 2017; Zvezdin et al., 2021b) ygacTkn — oT
BEPXOBBEB [0 YCThEBBIX 30H, BKIII0YAsI UICKYCCTBEHHO
CO3IaHHbIe UPPUTALIMOHHbIE KAHAJIBI M pACIIPECHEH-
HBIe YcThs peK (Mueller et al., 2021; Polyakova et al.,
2021; Kucheryavyy et al., 2022). B ycioBusiX pa3Ho-
00pa3ust MECTOOOUTAHUIT OHU MOTYT pPeain30BLIBATh
He TOJIbKO aHaJIPOMHYIO XU3HEHHYIO CTPATETUIO, HO
Takxke 03épHylo 1 xkuiyio (Bracken et al., 2015; Potter
et al., 2015; Clemens et al., 2021).

Peunast muHora Lampetra fluviatilis oTHOCUTCS K
YUCJIy BUIOB, OCOOU KOTOPBIX PeaTIU3yIOT HECKOJIbKO
KM3HEHHbBIX CTpaTEernii U MOTyT OOUTAaTh COBMECTHO.
M3BecTHHI CIIOXHBIE 03EPHO-PEYHbIE CETH, B KOTO-
PBIX COBMECTHO Pa3MHOXKAIOTCI U JAIOT CMELIaHHOe
IIOTOMCTBO aHAApPOMHEIE, 03E€PHbBIC U XUJIbIE 0COOU
(Kucheryavyy et al., 2022). B Takux cucreMax BejlrKa
BEPOSITHOCTb, YTO MOCJI€ HAPYLIEHUsT MyTell MUrpa-

LI MPOXOAHBIX MUHOT M3-3a TUIPOCTPOUTEILCTBA
YacCTh MOITYJISLIMM, 0OMTAIONIAS BBIIIIE IIPErpaabl, CO-
XpaHUTCS 3a CUET O3EPHBIX U/UJIU XUJIBIX OCOOEii.
OnHako U y OKa3aBIIMUXCS B U3OJSLMU TTOMYJSIINI
MUHOT MUTpPallMOHHBIE IIYyTM MOTYT pa3phIBaThCs.
Cpenn BO3MOXHBIX NPUYMH — JaibHelInee gpar-
MEHTUPOBaHUE BOMHBIX CUCTEM B pe3yJibTaTe €CcTe-
CTBEHHBIX M aHTPOIIOT€HHBIX IIPOLIECCOB, HAIIpUMED,
M13-3a CTPOUTENLCTBA IJIOTMH 000pamu (Bashinskiy,
Osipov, 2016; Ocurnos u ap., 2017), MOHTaxa BOAO-
MIPONYCKHEIX TPYO 1101 aBTOMOOMJIBHBIMU TOPOraMu
(Kostow, 2002; Atkinson et al., 2020), knumaTude-
CKUX U3MEHEHU, IPUBOISIIIMX K TTIePEChIXaHUIO BO-
noémoB (Wang et al., 2021), u geiicTBUS psina IPYrux
¢dakTopoB (Atkinson et al., 2020). DTto oka3bIBaeT
ornpeneaEHHOE BO3JEICTBUE HA MPECHOBOMHBIC MO~
MYJISILAY MAHOT WIX UX YaCTU.

I[IpumepoMm akBaTOpuu B IIpeAeiiax O03EpHO-ped-
HOI CETH, B KOTOPOI TYBOJHAs 4YacCTh MOIYJISLIAA
pEeYHO MUHOTH OKa3aJlaCh U30JIMPOBAHHOI OT aHa-
JIPOMHBIX OCO0OEi, SIBISIETCSI CHCTeMa ITOBEPXHOCT-
HbIx Bopa IlckoBckoro moosepbst (HammoHanbHBIN
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Puc. 1. Kapra-cxema paitoHa mpoBeneHusT paboT: a — OOILIMIA TUIaH C BOMHBIMU ITyTSIMU, TTI0 KOTOPBIM OCYIIECTBIISUIMCh MUATpa-
v pedyHoit muHoru Lampetra fluviatilis; 6 — cCOBpeMeHHOE M MCTOPUYECKOE pacIIpocTpaHeHUe peyHoit MuHoru B Harmo-
HajlbHOM Tlapke “CebexcKuii” u Ha npuieraomux repputopusix. ([]) — obcienoBaHHast Tepputopust, (—) — TUIOTUHBI,

(@ ) — MecTa MOMMKU MUHOT; (A ) — 00C/ief0BaHHBIE YYaCTKU BOJOEMOB, B KOTOPBIX MUHOTU He OOHapyeHbl; (00 ) — BOIO-
€MblI, U1 KOTOPBIX M3BECTHO OOUTaHUe MUHOT 10 Havyana 1950-x rr. (rmo: Anekcannpos, KypbssHoBuu, 2001); BomocOopHBbIit

6acceiin: ([[11]) — p. Cunss, ([23]) — p. ConbHa, ([[ZZ]) — p. Huwa; (—) — HanpaBiieHye TeyeHus, (---) — rpaHuua Haumo-
HaJIbHOTO Tapka; /—20 — Mecta 00JJ0BOB U/WJIU U3BECTHBIE MeCTa OOUTAHWSI MUHOT (Ha3BaHUSI BOIOEMOB CM. B Tab1. 1). Mac-

mrab, km: a — 200, 6 — 10.

=99

napk “CebexXcKuil” U mpujieraroliue TeppuTOprm).
Jlo cTtponTenbCcTBA TUIOTWH Ha p. 3armagHasa JIsBmHa Ha
ero TeppuTOpUM ObUIO OTMEUYEHO OOMTaHUE U pas-
MHOKEHME IIPOXOMHBIX U XKMIBIX 0cobeii (AJleKcaH-
npos, KypessHoBud, 2001). CoBpeMeHHOE COCTOSTHIE
¢dayHbl MuHOT B IICKOBCKOM I1003epbe HEU3BECTHO,
HO OHO MOTJIO OBl CIIYXWUThb IIPUMEPOM OIIEHKU
YCHEITHOCTH OOMTaHMSI XXIJIBIX 0COOE B pEYHOM Ce-
TH C MHOTOUMCJIEHHBIMU 03épaMU MOCJIe HapyIlIeHUsI
CBSI3U C MOPEM.

Llens paGoTBHl — M3YyYUTHh COBPEMEHHOE COCTOSI-
HUe (pacrpocTpaHEeHUE U OCHOBHBIE XapaKTepUCTH -
KU 0cobeit) (payHbl MUHOT M30JIMPOBAaHHOM OT MOpPSI
03EpHO-peyHoi cetn [ICKOBCKOTO ITO03ephs U TIPO-
BECTH CPAaBHUTEBHBINM aHATIN3 TTOJTYYEHHBIX TaHHBIX
1 UCTOPUIECKUX CBEICHMIA.

MATEPUAJI 1 METOANKA

COop moJieBOro mMarepuasia BBITTIOJIHEH B aBIyCTe
2021 u mae 2022 rr. B penenax HairoHalbHOTO MapkKa
“Ceobexckuit” (IlckoBckast 061aCTh) M Ha IIpUJIera-
o1IuX Tepputopusx (puc. 1). B pekax u pyubsx mpo-
BOIUJIY MOWCK U OTJIOB IUUMHOK U MPOU3BOAUTECH
MUHOTrHU. /11 oT/i0oBa Ucmoib3oBaau ceTb KuHanésa
(mpsIMOyToIbHasl paMa 13 apMaTypHOTO IpyTa C pas3-

MepoM BxomgHoro otBepctus 0.5 X 0.7 M U ¢ KyToM
mmHoM 0.8 M 13 0e3y3JIoBOIl meau sueeit 2.5 MM).
B 3aBUCUMOCTH OT yCIOBUIT B KaXKIIOM BOJOTOKE 00-
clienoBaad ydyacTok mpoTsik€HHocTbio 100—500 M.
B nHan6oiee momxoagminx 6MOTOIIax IMPOBOIMINA 00-
J0BbI 10—15 yyacTKoB nHa Tutomanso o 2 m2. Ioii-
MaHHBIX 0CO0E YCHITUISUTH C UCTIOJIb30BAaHUEM pac-
TBOpa MS-222 koHueHTpauueit 50 mr/a (Matthews,
Varga, 2012; Rendell-Bhatti et al., 2023) u dukcupo-
BaM B 4%-HOM pacTBope opMaibaeruaa mim 96%-HoM
3TaHOJIE.

KoopmuHatel TOYeK MMOMMOK MUHOT YCTaHaBJIW-
Banu ¢ npumeHeHueM GPS-HaBuratopa Garmin
elrex 30x (“Garmin Ltd.”, CIIIA). JlaHHbIe NCIOIb-
30BJIM IIJII aHAJIM3a PaCIIPOCTPAHEHUST PEYHOM MU-
HOTU B O3EPHO-PEYHBIX CETSIX U CPaBHEHUSI COBpe-
MEHHOTO M MCTOPUYECKOTO pacrpocTpaHeHus. Pac-
CTOSTHMST OT TOYEK HAaxXodOK MUHOT no Banruiickoro
MODS$I ONpeaessiivi MO CIIYTHUKOBBIM CHUMKaM U TO-
rmorpapuIecKuM KapTam.

HMcropuyeckyio U KpaeBeauyecKyo MHGOpMAaLInO
cobupaiau B OnyOJIMKOBAaHHOI TUTepaType, a TaKxkKe
ompamuBass pabOTHMKOB HammoHambHOTO TMapka
“Cebexckuii”. MUHOIM IMOYTU HUKOIIA He IMolaaa-
JIU HA pacCMaTPUBaeMOIi TEpPUTOPUU B OOJIACTH MHTE-
PECOB CITELIMAJIUCTOB, TaK KaK He SIBJISIIOTCSI IIPOMBIC-
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JIOBBIM BUIOM, IIO3TOMY CBEICHMSI O HUX OTPHIBOUHBI.
):[.HH aHaJIn3a BO3MOXKHBIX U3BMEHEHHW YUCIEHHOCTU
pEYHOM MWHOTM MPUBJIEYCHBl IOMOJHUTCIBHBIC
JaHHBIE IO OMOJIOTUY 00CYKIaeMOr0o BUIa Ha APYTUX
TEPPUTOPUSIX, INITAaBHBIM 00pa3oM, B OacceiiHe 3aman-
HOI JIBUHBI, a TaKXe CBEIEHUS IO APYIMM BUIAM
MUHOT.

KamepanbHast 06paboTKa BKIIo4Yaja B ce0s BUIO-
BYIO MICHTU(PUKALINIO 0COOEH IO OITyOTMKOBAaHHBIM
kinouaM (Renaud, 2011; Zvezdin et al., 2021a) u u3-
MepeHure ux adbcomoTHou muHbL (7L). Takke Obutn
MPOaHaIU3UPOBaHbl TJACTUYECKME W MEpUCTUYe-
CKUe MpU3HaKU Mo onucaHHoit paHee cxeme (Kyue-
paBbiit 1 ap., 2016). B obob6marwleit Tabauie 1 B
KBaJpaTHbIX CKOOKax B OMUCATEJbHbIX XapaKTepu-
CTMKAaXx CTaauii pa3BUTUsSI MUHOT MpUBeIeHbI pede-
pEHCHbIe 3HaYeHus MpU3HakoB u3 Karamora MUHOT
mupa (Renaud, 2011). OnucarenbHble XapaKTepu-
CTUKU JJMYMHOK MPUBEIEeHBI TOJILKO 1151 pyd. benmuil,
TaK Kak BblOOpKa u3 p. CTyaeHKa Obljia HEOO IO,
BoineneHue pasMepHbIX IPYNIIMPOBOK OCHOBAHO Ha
onyOJIMKOBaHHbBIX paHee naHHbIX (KydepsBblii 1 1p.,
2016; Zvezdin et al., 2021a). Craguu Metamopdo3a
onpenensuin o cxeme FOcona u Ilorrepa (Youson,
Potter, 1979). CobpaHHBbIii MaTepuall XpaHUTCS B
Komnexuym muHor Poccum UTIDD PAH, B Tekcrte
HIDKE YIOMUHAIOTCs nX KatanoxHbie HoMmepa (IEE).

PE3VJILTATDI
Tunporpacdus IlckoBckoro moosepbs

Bce nccnenoBanHbIe BOTOEMBI OTHOCSTCS K BOIIO-
cbopHoMy Oacceliny bantuiickoro mopsi. Ha teppu-
Topuu 1tomanbo ~500 kM2 pacriosnoxeHo > 115 03ép.
CTOK U3 HUAX OCYIIECTBJISIETCS 110 TPEM HaIIpaBJICHU -
am (puc. 1).

1. Hapeckoe nanpaeaenue. B 1oro-3amnaaHoii 4yactu
0co00O  OXpaHsSeMOll  NPUPOMHOU  TEPPUTOPUU
(OOIIT) 6epét Havano p. CTyneHKa, CTOK U3 KOTO-
poii (uepe3 pexu Cunssa, Benukas u IlckoBcko-Yyn-
cKoe 03epo) ocyuecTBisieTcss B p. Hapsa m Haps-
ckuii 3anuB bantuiickoro mopsi. B paitoHe nipoBene-
HUSI MCCIENOBaHUSI U HUXE IO TEUYEHUIO MEXITy
p. Crynenka u IlckoBcko-UymckmMm 03epoM BOIOE-
MOB C 3aMeJIeHHbIM BogoooMeHoM HeT. Ha p. Hapsa
pacniosioxeHa Hapsckas 'DC, BBenéHHasI B 9KCILTY-
arauuio B 1955 r. (Pecypchl MOBEpXHOCTHBIX BOLI...,
1963).

2. CeoabHo-3anadnodsunckoe Hanpaenenue. O0-
cliefoBaHHbIE YYaCTKM BOIOTOKOB BXOISIT B COCTaB
TyCTO# 03E€PHO-PEUYHOIT CeTH 13 O0JIee YeM CTa MaJTbIX
W CPEeIHUX 03€p, PACIIOJOKECHHONM B IIEHTPaJbHOMN
yactu OOIIT. Crok uyepe3 peku CBoibHa U Jdpucca
ocylecTBiasieTcs B p. 3anagHas JsuHa u Pykckuit
3anuB Bantuiickoro Mmops. Mexny p. Ipucca u 03é-
pamu HamuvonansHoro mapka “Cebexckuii” Ha
p. CBoIbHA pacIoJIOXeHBI el aBa o3epa. Huxke 1o
TeyeHMIo Ha p. 3anamHas JIBMHA pacnoJioXXeH KacKas,
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I'DC, moctpoeHHsbix B 1939—1974 rr.; Ha Kerymckoit
I'DC (coopyxéHHoit B 1939 1.) cyliecTByeT pbIOOXO,
ero 3@eKTUBHOCTH OLIECHUBAIOT KaK OTPAaHUYEHHYIO
(Bolonina et al., 2016), ogHaKO HEM3BECTHO, MOTJIH
JIU ero TpeoaosieBaTh aHAAPOMHbIE MUTPAHThI pey-
HOIt MuHOru. OKOHYATEIbHO OOCTYII B CpeaHee U
BepxHee TeueHHe p. 3armanHas JIBUHA 111 HUX ObLT
npekpaiéH nocjie crpouTeiabcTBa IInIBMHBCKOMN
IrasCs1965r.

3. Huwe-3anadnodeunckoe Hnanpasnrenue. He-
CKOJIbKO 03€p (8 I1IIT.) B I0ro-BOoCTOYHOM yactu Ha-
myoHajabHOro mapka “Ce0OeXcKuil” MMEIT CTOK B
p. Huia, xoropast siBisiercst mpuTokoM p. Jlpucca.
IOxxHee rpaHull TapKa JOMOJIHUTEIBHO ObLIN 00Ce-
JIoBaHbI puToKM p. Huia 1-ro 1 2-10 IIOpsIIKoOB —
p. Yepneruua u pyd. benui. B paiioHe mposeneHus
pabdoT 03épa pacHoJIOXKEHbI TOJBKO BBIIIE 1O Te4ye-
HUIO 00CJIeIOBAaHHBIX YYaCTKOB BOIZOTOKOB M MECT
00UTaHMSI MUHOT, U3BECTHBIX U3 JIUTepaTyphl (AeK-
canapoB, KypesHoBuu, 2001). Huke HUX mo Teue-
HUIO, Mepel BOJOXpaHWIMIIAMU Ha p. 3amamHas
JIBuHa, pacnojioxkeHo HeboJbioe Kisictuiikoe Bo-
noxpaHuauiie Ha p. Huma ¢ manoit 'SC, obpaszo-
BaHHOE B 1959 1.

PacnpocTpanenue v BUIOBast
NPUHAAIC2KHOCTHD MUHOT

Oo6cnenoBanu 22 yyactka B 19 BogoéMax, Kaxkablit
13 KOTOPBIX OTHOCUTCS K OMHOMY M3 TPEX HarpaBJie-
Huii croka (puc. 1, Tada. 1). YoanéHHOCTb MeCT 00-
cJieI0OBaHU OT MOPSI IO BOJIE IO HANTpaBJIEHUSIM CTO-
Ka coctasisieTr 503—531 km. MuHorn ObUI OOHaApY-
XXeHBI B IBYyX BomoéMax: B p. Crymenka (HapBckoe
HarnpasjieHue) U pyd. benun (Huie-3amagHoaBUH-
CKOe HarpapieHHe). JlmarHocTuueckue IIPU3HAKU
ToMiMaHHBIX 0COOEH, TITaBHBIM 00pa30oM, 03yOJIeHUE
POTOBOIM BOPOHKHM U MUTMEHTALMSI XBOCTOBOTO IJIaB-
HMKAa ITO3BOJISIIOT OTHECTH UX K pony Lampetra, KOTO-
poIii B bantuiickoM MopcKoM bacceiiHe IpencTaBiIeH
CJIOXKHOKOMIUIEKCHBIM BUIOM — peYHasi MUHOTA.

B p. Crynenka oburtaeTr MaJlo9MciIeHHas JIOKaIb-
Hasl TIONYJISILIMSI PEYHOM MMHOTH, TJIOTHOCTb MoOcCe-
JIEHUs IOBEHWJIbHBIX 0co0eii cocTapiser 0.3 9K3/m>
nHa. IMomynsiuust ¢pparMeHTHpoOBaHa 3a00J10UYeHHBI-
MU y4acTKaMU peKH, 00pa30BaBIINMMUCS B pe3yJIbTa-
Te CTPOMUTENILCTBA MJIOTUH O00OpaMM M 3acopa Jpe-
HaXXHbIX TPYO IOA aBTOMOOUJIBHOI moporoii. I1pu-
TOIHBIE IJIsI OOMTAaHMWS MUHOT YYaCTKM B HIDKHEM
TeYEHUN PEKU MMEIOT MPOTsKEHHOCTHh ~700—900 M
MpY JUTMHE 3a00JI04eHHBIX ydacTKoB 500—600 M.
B aBrycre 2021 1. oOHapyXeHbl JTUYMHKUA Pa3HBIX
pasmepos (IEE 21081802) u yetbipe MeTamMmopdHbBIS
ocoou (IEE 21081803). B mae 2022 r. mpousBoauTe-
JIEH U CIeI0B HepecTa He 0OHapy:KeHO.

B pyu. benuir B aBrycte 2021 r. oGHapyXeHbI JIU-
YUHKW MUHOTU DPa3HbIX pa3MepHO-BO3PACTHBIX
rpynn (IEE 21082001, 21082002), takxe B Mae 2022 1.



656

3BE3J1MH u np.

Tabomuna 1. Pacnipoctpanenue peuHoit Munoru Lampetra fluviatilis B [IcKkoBCKOM moo3epbe B pa3HbIe rofibl (110 CBEIeHM -

SIM JIMTePATypPbl U COOCTBEHHBIM TaHHBIM)

Hanpasnenue ctoka Bonoém 1950-¢* 2021-2022
Hapgckoe 1. P. Ctynenka Her nannbIx +Ram
CBOJIbHO-3aMaIHOJABIHCKOE 2. IIporoka Cropona (MunuHcKas) +R —

9. P. MoTtskuna +R Het naHHBIX

12. Kanan HertsapéBka +R —

13. P. CBosnibHa +A.R -

3. IIporoka Imy6ouwniia Het mannpix —

4. [IpoTtoka YrapuHKka To xe —

5. IIporoka Ky3bMmuHcKkast » —

6. IIpoTtoka 03. benoe—o03. O3epsgBKuU » —

7. Ilpotoka 03. [lybokoe—03. MoTsk » —

8. IIpoTroka Mawuiikas » —

10. Py4. 6/H pssnoM ¢ 1. BonocHs » —

11. IIporoka BonocHst » —

14. Py4. YxuHelg » —

15. Py4. XoTsxu » —

16. P. Heuepckas » —
Huiue-3ananHonBuHCcKoe 17. P. OcbiHa (OcbiHKa) +A,R —

18. P. Huma +AR _

19. Pyu. benung Het manHbIx +R

20. P. YepnieTuua Het nanHBIX —
IIpumeuanne. “+” — MuHOTAa OOHApyXeHa, “—” — He oOHapyxXeHa; *maHHbIe mo: Anekcannpos, KypssHoBuy, 2001; RpCSI/IL[CHTHaH

bopma,

ObLIM OTJIOBJIEHBI IIPOM3BOMUTENIN PE3UACHTHOMI
dopmer (IEE 22050601—22050603). Hecmotpst Ha
¢parMeHTUPOBAHHOCTb pycCJia, YHUCIEHHOCTb JIO-
KaJIbHO MOITYJISIUY 3TOTO Ppydbsl ObLIA BHICOKAS TI0
cpaBHeHUIO ¢ p. CTyoeHKa — IJIOTHOCTh TTOCENCHUS
2.6 3k3/M?> ngHa. TIpOTSKEHHOCTb 3a00JOYEHHBIX
Y4aCTKOB (B YCThe€ py4bsi U 00pa30BaHHbBIX B Pe3YJib-
Tare aesiTe;IbHOCTU 600poB) He TipeBbIiaeT 100—150 M, a
IJIMHA NPUTOMXHBIX JJIsI MUHOT YYaCTKOB COCTABIISIET
~1 kM. BoJibllloe KOJIMYECTBO 3aBaJIOB U3 CTBOJIOB Je-
PEBBEB B pycCJie IPAKTUUYECKU HE MPEMSITCTBYET TeUe-
HUIO PYYbs.

B 14 o6cnemoBaHHBIX BogoTOKax (Tadi. 1), oTHO-
csiuxcs K 6acceitny p. CBojibHa, MUMHOTM HEe OOHa-
pyxeHnbl. O6cnenoBanue p. Motsxkuua (puc. 1; yoa-
JIEHHOCTb OT MODSI A0 YCThs peku 509 kM) He ObLIO
BBITIOJIHEHO M3-3a 3HAYUTEJbHOM 3a00JI04EHHOCTU
MpUIeraplleil K peke MECTHOCTU M (haKTUIECKOTO
OTCYTCTBUSI Y PEKU IIPOTOYHBIX YYACTKOB.

XapakTepucTHKA MHHOT

B xone paboTt oOHapyKeHbl 0CO0M, HAaXOISIIUECS
Ha BCeX dTanax KM3HEHHOTO ITUKJIa XIJIBIX Herapa-

aM 4 6HapyKeHbl TOJIBKO TMIMHKM, “*aHagpoMHas popMa. Hymepalysa Bo1oéMOB COOTBETCTBYET TAKOBOI Ha puc. 1.

3UTUYECKMX MUHOT (Ta0J1. 2): mpou3BoauTean (puc. 2),
MeTaMopdHBIe 0COOU U TUIMHKM (pHC. 3).

Ilpouzsodumenu vi3 pyd. benuil (puc. 2). AHTepU-
aJTbHBIE 3yOBI TUIOXO BUIIHBI, ITO3TOMY B Ta0JI. 2 TIpH-
BEJICHO YHCJIO TOJBKO OTYETIUBO BUAUMBIX BEPIIMH.
DK3oJarepajibHble U MOCTepUATIbHbIE OTCYTCTBYIOT
[Taxcke 11o: Renaud, 2011]. IIpumskn3HeHHast oKpacka
TeJjla: ClIMHA U O00Ka TEMHbIE KOpUYHEBaThIe, OPIOX0O —
cBeriiee. YEéTKoro mepexona B OKpacke yallle HeT.
[TaTHO Ha BTOPOM CIMIMHHOM ILJIaBHUKE HE BbIpaxe-
Ho. Pagyxka cBeTiio-cepas [kEnTasi], TMHUS HEBPO-
MacTOB He MNUIMEHTUpPOBaHa [TakxKe]. XBOCTOBOIA
IUIAaBHUK CO CpelHeil murMeHTtauuein [ciabo mur-
MEHTHPOBAH], JIOMTAaTOBUAHBIN [TakxKe].

Jluuunku B Bo3pacte 21+ u3 pyu. benun (puc. 3).
Taxk kak 4yMcia0 moiiMaHHBIX 0cO0eit, KOTOpHIE TToITa-
natoT B 3agaHHbIi PeHo (Renaud, 2011) nuanasoH 771
HeBenuKo (n = 3), B Ta0JI. 2 MbI JOIIOJTHUTEILHO IIPU-
BOJIMM OOIIYI0 XapaKTepPUCTUKY BCeX JUYMHOK 7L
46—138 MM (n = 29). CriuHa u 60Ka KOPUYHEBBIE WU
CBETJIO-KOPUYHEBBIE, OPIOXO CBETIIEE CITMHBLI. Bepx-
HsIsg Ty0a He MMTMEHTHUPOBaHa, a CyOOKyIsIpHast 00-
JIaCTb TIMIT'MEHTUPOBaHa y BceX ocobeil. HukHsasa u
BEpXHsIsl 3kabepHble 00J1aCTH He TMUTMEHTHUPOBAHHI,
MUTMEHTUPOBAHbI TOJILKO C OTHOM CTOPOHHBI B paiio-

BOIPOCHI UXTUOJIOTUU Ne 6

TOM 63 2023
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Tabomuna 2. Hexkorophkle ruiacTudeckre 1 MepUCTUUeCKre TIpU3HAKU pedHoit MuHoru Lampetra fluviatilis u3 BomnoéMoB
IlckoBcKoOro 1moo3ephs

Pyu. bemmin P. Crynenka
JIM4MHKM B BOo3pacTe
MpusHak MetamopdHbIe JInunHKM
Tp 0213]3:()?;;6]1“ >1+ 0+ ocobu B Bo3pacte =1+
(n=3)" (n="29) (n=06) (=4 (e =10)
TL, Mmm 118—150 125—132 46—138 20.2—-27.3 123—153 45—129
B%TL
9.8—13.6 7.1-8.0
d—B, —_— 4.1-8.0 8.5—-13.6 4.7—-6.5 4.1-6.9
10.9—12.6 7.0-8.2
8.4—11.8 9.8—10.4
B,—B; D _ 9.5—15.5 14.9—19.3 10.0—13.0 12.4—16.4
7.5-9.9 9.0—11.6
40.5-52.9 55.1-59.2
B;—a 46.9—-59.2 48.6—64.2 51.2—63.4 50.0—53.7
44.4-53.3 50.3-55.2
23.9-31.2 27.2-30.1
a—C 23.2-30.1 14.6—19.8 24.0-33.0 22.2-33.6
25.4-314 25.0-28.6
2.0-3.6
0
2.3-2.9
3.4-6.2
d
5.2-7.0
MepucTtuuyeckue pu3HaKu
56—68** 62—64
n.mio —_— 58—64 63—68 62—69
60—65 58—64
ST 2
2
7-8
IT —
7-9
LCR 3
3
2—-3-2
LC
2-3-2
AF 12—-30

HCT JaHHbIX

IIpumeyanne. 7L — aGcommoTHas JUIMHA Tena, d—B — paccTosTHUE OT KOHIIA phIJia 10 EPBOro XXabepHOro oTBepcThs, Bj—B; —mHa
>kabepHoro amnmnapara, B;—a — JulnHa TyJaoBuIla, a—C — II1MHA XBOCTa, 0 — TOPU3OHTAIBHBII TUaMeTp Iiasa, d — I1aMeTp poTOBOMA
BOPOHKMU, 1.Mi0 — YHCIIO TYJOBUILIHBIX MUOMepOB; ST, /T — 4ucjio BEPIIMH COOTBETCTBEHHO Ha BEPXHEUETIOCTHON M HUXKHEYETIOCT -
Hoit rutactuHke; LCR — yucio psigoB HAo0JaTepalibHBIX 3y00B, LC — sHaonarepanbHas ¢hopmyna, AF — Yuciao BULIMMBIX BEPILIWH HA
BEPXHETyOHOM MoJie; ¥*0co0U ¢ COITOCTaBUMBIMM KaTalloxHbIM (mo: Renaud, 2011) 3HayeHusamu T1L; ¥*¥n = 13; Hag 4epToii — npeaeibl
BapbMpOBaHMs 3HAUCHU IpU3HAKa, MO YepToil — pedpepeHCHBIe 3HaueHus 110: Renaud, 2011; # — 4nciio n3y4eHHBIX 0cOo0eit, 9K3.

He TIepBOTO XXabEepHOTO OTBEPCTUS UJIN C 00ENX CTO-

poH. HuxHss ryda He MUMIMEHTHpPOBaHa, JTMOO CO
cJIaboii unu cpeaHeil murMeHTanueii. bokoBas au-
HHSI HEBPOMACTOB HENUTMEHTHMPOBaHHAasl. XBOCTO-
BOIl MJIaBHUMK HE MUTMEHTHUPOBAH WU CJ1a0O MUTI-
MEHTUPOBaH, JOMAaTOBUIHBINA.

BOITPOCHI UXTHUOJIOIT'NHU

TOM 63

Ne 6

Ceeconemru (3 Mec. MOCTIMOPMOHAITBHOTO pa3BU-
THs1) 13 pyd. beaun. Teno mpo3payHoe, CKBO3b KOXKY
BUIHBI BHYTpEHHME opraHbl. [IurMeHTanus XopoIo
BbIpakeHa C JOPCaJIbHOM CTOPOHBI MO BEPXHEN rpa-
HHIIE MUOMEPOB, a TAKXKE BOKPYT KMIIIEYHUKA, IJIa3,

KabepHBIX IyT, 30HbI 32 OTUYECKOI Karicysoii. Bepx-

2023
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Puc. 2. BHenrHuii Bua npou3BoauTelieit peuHoit MuHoru Lampetra fluviatilis u3 py4. benuir: a — camenr, 6 — camka. Macirab

(nmuHelika o61ast): 1 cM.

(@)

()

R

(B)
e

Puc. 3. BHemrHuit BUI IOBEHWIBHBIX 0co0eit peuHoit MuHoru Lampetra fluviatilis 13 o6¢cienoBaHHBIX BOTOEMOB: a, 0 — COOT-
BETCTBEHHO MeTaMOp(Hasi 0coOb 1 IMYMHKa 13 p. CTylneHKa; B — JTMYMHKA U3 pyd. benuil. Maciitab (JinHeiika obmast): 1 cm.

HA >Ka6epHa${ 001acThb IIMTMEHTHUPOBaHa 4YaCTUYHO.
BCpXHHH ry6a, 1I€Ka U XBOCTOBOM TJIABHUK HE TIUT-
MCECHTHUPOBAHbI.

Paszmepro-603pacmnaa xapakmepucmuka AUMUHOK.
Hecmotpst Ha HeOoMbIIol pa3Mep BbIOOPKU, UCCIe-
JIOBaHWE pa3MEpPHOro paclpeaesieHus JTUIMHOK
(puc. 4) TO3BOJISIET P EAIIOI0KUT, YTO TAYNHOYHAS
daza npomokaercss ~5 ner. Hambonee BeposiTHOE
pacnpeneneHue TL njst TMUMHOK Bo3dpacTta 0+ — 20—
27 MM, 1+ —46—51 mm, 2+ — 67—76 mm; 3+ — 88—93 Mm.
B npennonaraemoii rpymnmne Bo3pacta 4+ paszdpoc 7L
3HauYuTeNbHbIN (98—153 MMm). Mcxonst 3 U3BECTHBIX
MUHUMaJIbHBIX 3Ha4UeHU1 7L MmeTaMopdHO 0cOOU U
MPOU3BOAUTENEH, MOXHO TPEAINOJIOXUTh, YTO TMpe-

BpallleHUE MPOMCXOAUT, KOTAa JIMYMHKA JTOCTUTAET
TL ~ 120 mM.

Memamopghnvie ocobu n3 p. CrymeHka (puc. 3).
Craguu 4—6. BpaHnxuoropsl OT4ETIMBOIM OBaJIbHOMI
¢dopMbI, TIpoaoabHAs 60po3aa kXabepHOro anmnapara
MOJIHOCTBIO Hcuesiia. JlopcoBeHTpalbHOE pacuinpe-
HMe XabepHoil 00JlacTM MeHbIEe, YeM Y JIMYUHOK.
PoTtoBasi BopoHKa coxpaHsieT TpPeyrojbHyI0 (hopmy,
Ha €€ Hapy>KHOM KoJiblie BUAHBI (puMOpuu. B poTto-
BOIi BOPDOHKE BUIHBI €1I€ HE KepaTUHU3UPOBAHHbIE
3a4yaTKM 3y00B. 3anHsis (IITyOMHHAs) 4acTh POTOBOTO
JIMCKa OTKPBIBAETCS B MUILEBOJ OKPYIJIBIM OTBEP-
ctueM. BepxHsgd ryba MMrMeHTHpOBaHA TOJBKO TIO
BEpXHEMY Kparo, CyOOKYIsIpHAast Y HUKHSIS TIpeIKa-
OepHas 00JIacTH HE MUTMEHTHUPOBAHBI, BEpXHSIS Ka-

BOMPOCHI UXTHUOJIOTUU Ne 6

TOM 63 2023
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Puc. 4. Pazmepbl ynopsimo4eHHBIX 110 a0COMOTHOIM minHe TeJia (71) ;oBeHWIbHBIX 0co0eii peuHoit MuHoru Lampetra fluviatilis
u3 pyd. benuu: ( B ) — auunHKY, ( O ) — MeTamopdHbIe ocodu; u3 p. CTyneHka: ( ® ) — IMYUHKY, ( O ) — MeTaMopGhHBIE 0OCOOU.
0+ ... 4+ — npenrosaraeMblii BO3pacT JIMYMHOK, YCTAHOBJIEHHBI MCXOIST U3 UX pa3MEPHOTO pacnpeaeneHus; Ad — MUHUMAab-

HBII pa3aMep MPOU3BOAUTEIICHA.

OepHasi 001aCTh IMMTMEHTHUPOBaHA: MHTEHCUBHOCTh
OUTMEHTALIMM YBEJIUUMBAETCd K AOPCAJIBHOM ITO-
BEPXHOCTU U K CEAbMOMY KabepHOMY OTBEPCTHIO.
XBOCTOBOI IUIAaBHUK HE IMMUTMEHTHUPOBAH [IUTMEH-
Talysi OTCYTCTBYET Y MOJIOABIX MOCTMETaMOpP(HBIX
oco0Oeii], mormatoBunHbIi. HuxkHsIsa Ty0a 1 OproirHast
CTOpPOHA >KabepHOI 00J1aCTU HE NMUTMEHTUPOBAHEL.
BokoBasg TMHUS HEBpOMACTOB He TMTMEHTUPOBAHA.

OBCYXIEHHME

B nmouckax mectooOuTaHMi MMHOT ObLIM OOCIE-
JIOBaHBI TPU I'PYIIITLI BOTOEMOB, PACIIOJIOXKEHHbIE Psi-
JIOM JIpYT C APYTOM M HAXOMSIIMEeCs Ha MOYTHU OIUHA-
KOBOM yIaJIeHUM OT Mopsl. PedHast MuHOTa HEe OOHAa-
pyXeHa B BOJOEMaxX, OTHOCSIIUXCSI K CBOJIbHO-
3aMaJHOABUHCKOMY HaIpaBJIEHUIO CTOKA, HECMOTPSI
Ha umMmeloimrecs ceeaeHus (Anexkcanapos, KypbssHo-
Ne 6 2023

BOIMTPOCHI UXTUOJIOTUN  ToMm 63

Bu4, 2001) o ToM, 4TO OHa TaM paHee obuTaia. s
MOHUMAaHUS TOTO, KaK C(hOPMUPOBAJIOCH €€ COBpe-
MEHHOe pacnpocTpaHeHue B HallmoHanbHOM Mapke
“CebOeXCKMIi” M Ha MpUJEramiinuxX TePpPUTOPUSIX,
HEeoOX0AMMO MPOBECTU CPABHUTEbHBIN aHAIU3 UC-
TOPUYECKUX U COBPEMEHHBIX JaHHbBIX, IPUHUMAsT BO
BHUMaHMUE OCOOCHHOCTH 03¢PHO-PEYHOI CETH.

BunoBoii cratyc u BHyTpUBHIOBbIE 0COOEHHOCTH

B enmHCTBeHHOI U3BECTHOM HaMm pabote (AJieK-
canapoB, KypwsaHoBuu, 2001), obGobiaromieit naH-
Hble o uxtuodayHe HanuonanwHoro mapka “Ce-
OeXCKMI1”, yKazaHO OOUTaHMe IBYX BUJIOB MUHOT —
pedHoii u pyubeBoit L. planeri. B cBsI31 ¢ UBMEHEHU -
SIMM B TIPEICTABJICHUSIX O TAKCOHOMUYECKOM IT0JI0-
xeHun muHor (Maxpos, Ilomos, 2015; IlwiuH,
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2017) cemyeTt cunTaTh, YTO 3TO XKUJIBIE 1 IIPOXOIHEIC
0Cco0H1 OMHOIO BUIA — PEYHOU MUHOTHU.

Ilo mmmHe Teja MOJOBO3pPENbIe CaMIIBI M CaMKH
MMHOTH M3 OKpecTHocTeil HalumoHambHOro mapka
(pyu. beauu, IEE 21082002) nomnanalot B pa3MepHbie
rpynnupoBKu oObraHbie (7L 118—139 MM) 1 KpyIi-
Hble (TL 143—150 mM). Menkue u KapJMKOBBIE ITPO-
U3BOAUTENM He 0OHapyxXeHbl. bepr (1948) coobiaer
0 TIOJTIOBO3PEJIBIX OCOOSIX M3 3aaTHOIBIHCKOM CHCTe-
MBI, pa3Mepbl KOTOPHIX AaHAJIOTUYHBI — KPYIHBII camell
(TL 151 mm) n o6braHast caMka (7L 138 mm).

Kak ocobu mn3 cooobmenusi bepra (bepr, 1948),
TaK U OOHapyXeHHble HAMU MMPOU3BOAWUTEIU HE OT-
JIMYaJIUCh CBOMM O3yOJIEHUEM OT OINMKMCaHusl, TIpUBe-
nénHoro Peno (Renaud, 2011). Mbl BBISIBUIM He-
CKOJIbKO OoJjiee MUPOKUI pasMax 4uciia TYJOBUIIL-
HbIX MMWOMEPOB, XapaKTEepHBbI IJiSI MMHOT poja
Lampetra ¢ tepputopun Poccum (57—67, B oueHb
peIKuX ciydasix 10 77). DTo MOXET OBITh CBSI3aHO C
pa3IMYaAIOIIUMUCI  YCIOBUSMU  SMOPUOHATBHOTO
passutus (KydepsiBeiit u ap., 2016, 2017; Zvezdin et al.,
2021b), HO BIMCBIBAETCS B paHee YKa3aHHBIC JUara-
3oHBI (Hardisty, 1986a, 1986b) mnsa peaHoii 1 pydbe-
BOI MUHOT (COOTBETCTBEHHO 58—69 1 54—69).

IMonyyeHHBIE O NUYMHKAX JaHHBIE ITO3BOJISTIOT
MPEAIIOJIOXKNUTh, YTO, HECMOTPSI Ha MaJO4YMCIICH-
HOCTh MUHOTHU, €€ HepECT MPOXOIUT exKerogHo. Temir
pocTta ocobeil HanGOJbIINK B II€PBbIE TOIbI JIUYU-
HOYHOTO pa3BUTUs (IIPUPOCT B CPEAHEM MOXKET CO-
ctaBiaTh 10 106% 3a nepBbIil roa >KU3HU U 10 47% —
3a BTopoii). [To cBOMM XapaKTepUCTUKAM JTMYUMHKU
13 HanmoHajabHOTO mapkKa COOTBETCTBYIOT OIMCAaH-
HBIM paHee ocobsM (Hardisty, 1944).

CpaBHeHHE HCTOPUYECKOTO M COBPEMEHHOIO
pacnpoCcTpaHeHust

Penved paitona mpoBeneHuss padbOT UMeeT JISTHU -
KOBO€ TMPOUCXOXIACHUE U SIBISICTCS MOJIOHBIM IIO
BO3pacTy, TaK Kak oOpa3oBaH IIOCJIE OTCTYILICHUS
Banpaiickoro onenerHenust ~10—12 Teic. JIeT Ha3anm,
Kak ¥ OOJbliIast 4yacTh OacceitHa p. 3anagHast JIBuHa
(ITaBmoBckast, 3epHuiikasi, 1995). D10 OOBSICHSET
ocobeHHoOCcTU ruaporpadudeckoit cetu IIckoBckoro
M003ephbs — C1ad0 pa3paboTaHHBIEC TOJMHBI BOOOTO-
KOB, IIpeo0iagaHne MEJIKOBOIHBIX PeK HEOOJBbIION
MPOTSLKEHHOCTU (15—25 KM) ¢ HEBBICOKOU CKOpPO-
CThIO T€UEHUS, OOJbIIOE YMCIO MajbIX 03Ep. B 1ie-
JIOM TaKylo TePPUTOPUIO MOXHO OXapaKTEepH30BaTh
KaK MaJIOIIPUTOMHYIO JJisl pEYHOM MMHOI'M, KOTOpasi
MIPEAIIOYUTAET IIPOTOYHEIE, OBICTPOTEKYIINE PEKU 1
pyubn (Hardisty, 1986a, 1986b).

Tem He MeHee, aHAIPOMHBIX IIPOU3BOIUTEIICIA
pEYHO MUHOTU OO CTpOUTENbcTBa IepBoit ['DC Ha
p. 3amagHasg [ABuHa (~1936—1939 rr.) HaGmogaMu B
BOOOEMAX BIOJIb I0XKHOI rpaHUlIbl HanmmoHaabHOTO
napka “CeOeXcKuii”, KyJa OHM NOTHUMAJINCh U3
Mops 1o pekam CposbHa u Huima (AnekcaHapos,

3BE3J1MH u np.

KypsanoBuu, 2001). Murpauum B 3TU BOJOEMBI
(puc. 1, Tabn. 1) ABASIOTCS OMHUMU U3 CAMBIX ITPOTSI-
KEHHBIX JOCTOBEPHO M3BECTHBIX HEPECTOBBLIX MMU-
rpauuii peynoit MuHOTH — 60JIee 500 kM. BeposiTHO,
YUCJIEHHOCTb aHAIPOMHBIX MUTPAHTOB B CpeIHEM U
BEpXHEM TedeHuHU p. 3amagHas [ABUHA B ITepuomn 10
crpoutenbcTBa I'DC ObITa HeBenuka. bupsakc m
Aobepconc (Birzaks, Abersons, 2011) orMeyaroT, 4To
HanboJyiee BaXXKHbIE HEPECTWIMINA PEYHON MUHOIU
pacriojlaraJiich B HIDKHEM TeUSHUM PEKU, a B HACTO-
siIee BpeMsl HEPECT TIPOXOIUT TOJBKO B TIPEAYCTbe-
BOM yYacTKe.

B IIckoBcKOM Moo3epbe JIOKaJIbHbIE MOIYISIIUN
JKUJIBIX MUHOT ObLIM 00pa30BaHbl KaK BAOJIb I0KHOI
rpanubl OOIIT B cuctemax pex CBonbHa u Huia
(CoBMECTHOE OOUTaHUE C MPOXOIHBIMU MUHOTAMU),
TaK U B psifie BOTOEMOB, PACITOJOXEHHBIX BbIIIE T10
03€PHO-PEYHON CETH CBOJIbHO-3aMaJHOIBUHCKOTO
HanpasyieHus (puc. 1, Ta6xa. 1). I[locnenHue, KpaiiHe
peIKue, BCTPEUM XKUJIbIX MUHOT OTHOCSITCSI K Hayajy
1950-x ronoB (Anekcanapon, Kypesnosuu, 2001). To
€CTb €IlI€ OKOJIO 15 JeT JoKaJbHbIEe MOIMYJISILIAN MU~
HOT B BOJIOEMaX CBOJIbHO-3aMaJHOABUHCKOTO U HU-
11Ie-3aMaJHOABUHCKOIO HAIlpaBJ€HU COXPaHSINUCH
rocJie MpeKpalieHus: IpUToKa MPOXOAHBIX 0COOei 3a
CUET 0COOEI C KMJIBIM U/WIN 03EPHBIM TUIIAMU XKI3-
HEHHOI cTpareruu (mocjieaHee MaJloOBEpPOSITHO 1U3-3a
OTCYTCTBUSI TOAXOAsIIEit KOpMOBO1 0a3bl B 03€pax
IIckoBckoro moo3epns).

CoxpaHeHre MUHOT Pe3UICHTHOUW (DOPMBI, OKa-
3aBILIKUXCS B U30JISILIMU OT IIPOXOIHBIX 0CO0€Eil, MOX-
HO OOBSICHUTh YMEHbIIIEHHEM BHYTPUBUIOBOM KOH-
KYpPEHILIMU B MeCcTaX OOMTaHUs JTUWIMHOK. J1JTst Majto-
YHCJACHHOTO ITOTOMCTBA XKUJIbIX MUHOT B BOIOTOKAX
JIOCTATOYHO MUILEBBIX PECYPCOB 7151 CO3peBaHus 6e3
repexoja Ha mapasutudeckyto dasy. To ectb ycio-
BMSI MIO3BOJISIIOT HE 00Pa30BBIBATh MIPOXOAHYIO (hop-
My. B ciiyyae eciu Kakoe-TO orpaHMYE€HHOE YHCJIO
MUWHOT TIPOJOJIKAeT pealn30BbIBaTh aHaIpPOMHYIO
cTpaTeruio (06pas3yIoTCsl CMOJTHL), TO BO3BPAT TAKUX
ocobeil Ha HEpPeCT U3 MOPSI HEBO3MOXKEH M3-3a IJ10-
TUH Ha pekax (Moser et al., 2014).

CoxpanuBmuecs B [IcKoBckoM 1moo3epbe 10 Ha-
CTOSIIETO BPEMEHM MECTOOOMTAHUSI PE3UIECHTHBIX
muHoT (p. CtyneHka, pyd. benuir) panee He OBLIN OT-
MeYeHbl B JIUTEpaType, IMO3TOMY MOXHO TOJBKO
npennojaraTh, YTO aHaAPOMHbIE TIPOU3BOIUTENU 3a-
xomuin 3 p. Huma B pyu. benuir. Takke cripaBen-
JIMBO TIPEAIIOJIOKUTh, 4YTO JO 3aperyJMpOBaHUS
p. HapBa npoxonHble IpOU3BOAUTEIN PEYHOM MUHO-
ru goxomvu a0 p. CryneHka, ripeogoinieBas [IckoB-
cko-Yynckoe o3epo. Ciaydyanm mx 3axoja B IPUTOKU
o3epa 3agokymeHTupoBaHsl (Clemens et al., 2021).

IIpuunHbI Aerpaganuy NOMyJIAIMiA

B HammonaneHoM mapke “Cebexkxckmit” M Ha
MIPUJIETAIONINX TEPPUTOPUSIX TTOCTIEe BOSHUKHOBEHMS
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HM30JISLMM OT IIPOXOTHBIX MUTPAHTOB IIPOM3OIILIO 3a-
METHOE€ COKpallleHUe YMCIEHHOCTU PeYHOl MUHOTH.
HemocpencrBenno Ha OOIIT peunas MuHoOTa coOXpa-
HWIACh B BUIE MaJO4YUCIeHHON monysinuu p. CTy-
JIeHKa. MbI cyuTaeM, 4To TIEpBUYHOM IMPUYNHOM Ha-
OJIr0ogaeMbIX U3BMEHEHUIA SIBISICTCS TUAPOCTPOUTEIIb-
CTBO, OKAa3bIBAIOIEe HETaTMBHOE BO3IEHCTBUE HA
MOITYJISILIMM U BUO B 1iejioM. IInoTuHa He IMpensT-
CTBYET CKaTy 4YaCTU 0CO0OEi, HO IIOJIHOCTBIO OTPE3aeT
JIOCTYII K HEPECTWIMIIAM KaK IMPOXOIHBIM IIPOU3BO-
IUTEJISIM PEYHOW MMHOTU, TaK M TPENCTaBUTEIISIM
JIpyTUX BUIOB MUHOT U pbIO (Birzaks, Abersons, 2011;
Aronsuu et al., 2015; Jolley et al., 2018; Clemens et al.,
2021; Moser et al., 2021; Jubb et al., 2023). D10 nipu-
BOIUT K cokpallleHusiM ux apeajioB (Orlov et al.,
2022; Waldman, Quin, 2022; Jubb et al., 2023). Taxke
YBEJIUYMBACTCS 3aUJIEHHOCTh HEPECTOBBIX YyUYaCTKOB,
PacCIIOJIOXKEHHBIX OT IUIOTUHBI 10 30HbI BHIKJIMHUBA-
HUS MOAIIOPAa, YTO HETaTUBHO CKAa3bIBA€TCS Ha YMC-
JICHHOCTH U30JIMpOBaHHOM YyacTu nonynsauuu (Ojut-
kangas et al., 1995; Lusk, 1996; Meyer, Brunken,
1997; Waterstraat, Krappe, 1998).

IMnoTUHBI ¥ BOOOMPOMNYCKHBIE TPYOBI CO3IAIOT
KaK MeXaHW4YeCKUE MPEISITCTBUS IJISI MUTPALINii, Tak
1 YYaCTKHU BOJOEMOB C 3aMeIJIEHHBIM BOTOOOMEHOM.
B mocnenHux, ¢ OMHOM CTOPOHBI, CHUKEHO WU OT-
CYTCTBYET Te€UEeHUE — BAXHBIM OPUEHTUD IJI MU-
I'PAHTOB KakK IPOTUB TEUYEHUSI, TAK U BHU3 I10 HEMY
(ITaBnos, 1979; Birzaks, Abersons, 2011; Meckley et al.,
2014, 2017; Lothian et al., 2020; Zvezdin et al., 2022);
C IPYroi — MpOUCXOIUT CMEIIIMBaHMEe U pa30aBieHIE
BUaocHenuIeckux (GepoMOHOB, KOTOpPbIE TaKXkKe
SIBJISIFOTCSI OPUEHTUPOM JIJIST UIYIIMX HA HEPECT MU~
Hor (Li et al., 2003; Wagner et al., 2009; Vrieze et al.,
2010, 2011; Birzaks, Abersons, 2011; Neeson et al.,
2011). MoXHO Hpeanoa0KuTh, YTO HE TOJIHBKO BOIO-
XpaHWJIUIA, HO 1 MHOTOYMCJIEHHbIE 03€pa, BXOMIsI-
e B COCTaB O3EPHO-PEYHBIX CeTeil, OKa3bIBAIOTCS
¢dakTOpOM, BIUSIOIIUM Ha paccelieHrue MUHOT. CHU-
JKaloILIasicsl B TIOCJIEAHUE JECITUIICTUSI ITPOTOYHOCTh
peuHoii cetn [ICKOBCKOTO M003ephs (JIMIHOE COOOIIIE-
ane A.M. CrykanenoBa, HanmonanpHberit mapk “Ce-
OEXKCKUIT”) yCcyryOJIsieT OIMCaHHYIO CUTYaLIMIO.

Ha npumepe nonynsiimic peuroit MuHoru I1ckos-
CKOTO MOO03€pbhsl MBI HAOIOMaeM HETaTUBHOE BIIUSI-
HYie OOJIBIIMHCTBA TepevYrCIeHHbIX TpuYnH. OaHa-
KO OTHEIbHO OTMETUM XapaKTep WCCICIOBAHHOM
MECTHOCTH — OOWINE 03€p U Cabylo MPOTOYHOCTh
BOIOEMOB. BomoéMbl CBOJIBHO-3aTaIHOIBUHCKOTO
HamnpasJICHUSI, TOE MOMYJISIHUS PEYHON MUHOTH HeE
oOHapyKeHa, OTHOCSITCS K TAKOMY TUITy O3EpHO-peU-
Hoii ceTu. HanpoTus, p. CryaeHka u py4d. benui Bxo-
JISIT B COCTaB PEYHBIX CETEN, IIIe BBILIC BOTOXPAHU-
JIVII Tpe00IagaoT peYHbIC YCITOBUSI, U B HUX MUHOTA
COXpaHUJach. DTO MO3BOJSIET MPEAINOJOXUTh, UTO
BBIKMBaHUE JIOKAIBHBIX TTOTTYJISILUN pEYHONH MUHOT Y
B MaJIONTPUTOHBIX JJIST OOUTAHUS PEYHBIX CUCTEMAX
(C BBICOKOI mOJIeil JICHTUYECKOM COCTaBIISIONICiT)
CBSI3aHO C IPUTOKOM aHAIPOMHBIX MUTPAHTOB. B mo-
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MCKaX MOOXOMSIIMX IJisi HepecTa OMOTOIIOB aHal-
POMHbBIE MUHOTH MOTJIM 3aXOAWUTh B pa3HbIe YacTU
03EépPHO-PEYHOM CETU CBOJIBHO-3aIllagHOABUHCKOTO
HamnpapJIEHUS CTOKA, B TOM YMCJIe YIAIEHHBIE U TPY/I-
HOJOCTYITHBIe M3-3a oOwaus o3ép. CrnocoOHOCTh
aHaIPOMHBIX MUHOT IIPEOIOJIeBaTh OOJNBIINE pac-
crostHus (Moser et al., 2014; Clemens et al., 2021) u
repecekaTh JEHTUYECKHUE BOOOEMBI XOPOIIO U3BECT-
Ha. B 0a3e na"Hubix “Munoru Poccun” UI1DD PAH
(Kolotei et al., 2021) cogepxxaTcsi MHOTOUYMCIICHHbIE
3aIlMCu O MOMMKaxX aHaJIPOMHBIX MUTPAHTOB B IPU-
Tokax 03€p Jlamoxckoe, CecTpopelKuii pa3ius,
LIBeTtounoe, IlckoBcko-Yynckoe u npyrux (IEE
00000143, 15051901, 22052001, 00000150, 09092402,
30052001). Mx BrIcOKasl IUIOAOBUTOCTh 1M, COOTBET-
CTBEHHO, BBICOKasl YMCJICHHOCTb IOTOMCTBA, BEPO-
SITHO, TIO3BOJISUIY MOMJIEPKUBATh JIOKAJIbHbIE pe3U-
JIEHTHBIE IIOIyIsILMKu B Bogoémax IIckoBckoro mo-
03epbsl.

2Kuible MMHOTH, HAIIpOTUB, COBEPIIIAIOT KOPOTKUE
HEpECTOBbIE MUTpPALIMU MPOTUB TEYEHUSI, KOTOPHIC
KOMITCHCUPYIOT paccelieHUe JUYMHOK BHU3 T10 peKe
oT MecT HepecTta (Malmgqvist, 1980). Mx npoTskeéH-
HOCTb onieHuBaloT B 2—5 kM (Hardisty, Potter, 1971;
Malmgqvist, 1980; Hardisty, 1986b). MonekynsipHo-
TeHEeTUYECKNEe AaHHBIE MOKAa3bIBAIOT, 4TO KWIbIE
0Cc00M 13 pa3HbIX PEK Pa3IMvarTCs Ha MOITYJISIIIAOH-
HOM YpPOBHE, UTO ellI€ pa3 IMOATBEPXKAaeT OrpaHUUCH-
HBI€ BO3BMOXHOCTH PE3UIEHTHBIX MUHOT K MUTPaLI-
saMm u paccejieHuio (Bracken et al., 2015). IToatomy B
ITcKoBCKOM T003epbe OCTaBIIMECS B U3OJSLIUUA MU-
HOTYM HE MOTYT B TOIi K€ Mepe, YTO U aHaApPOMHEIE
0co0H, MCIIOJIb30BaTh MNPUIOAHBIE IJISI HepecTa U
obuTaHusl 6uMoTonbl. MeHbllasl MIOJOBUTOCTb KM~
JIBIX oco0Oeii (Zelennikov, 2022) IpUBOOUT K CHUKE-
HUIO YMCJIIEHHOCTH IIOMMYJISIUMM (OTHOCHUTEILHO Cy-
11IECTBOBaBIIIeii paHee) KaKk MUHUMYM B TIepBO€E Bpe-
MsI TIOCJIe YCTAHOBJICHMsI M30JIuuu. BmecTe 3T
¢aKkTOpHl NPUBEIN K COKPAIIIECHUIO 3aHSATHIX TePPHU-
TOPUIA U YUCTIEHHOCTA MUHOT.

Takum 06pa3zoM, B BEPXOBBSIX IPUTOKOB BEPXHETO
TedueHus p. 3anagHas JIBUHa, a TakxKe, BEPOSITHO, U
p. HapBa ciioxkHasi monyisinMoHHasi CTPYKTypa ped-
HOIl MUWHOTU, MCTOPUYECKM COCTOSIBIIASI M3 aHal-
pOMHOI (MPOXOAHbIE MHWHOTUM) W TPECHOBOIHBIX
(03€épHbIC U XWJIbIe MMUHOTM) 4YacTeil, COKpaTUIach
J10 JIOKAJIbHBIX U30JIMPOBAHHBIX MTOMYJISIIU. OCHOB-
HOI1 COBpEeMEHHBbII (aKTOp, BBHI3bIBAIOLINUI COKpa-
IIEHWE YUCIEHHOCTU PEYHONH MUHOTU — HapylLICHUE
MyTeil MUrpanuii aHaIpoOMHBIX 0COOeM B pe3yabTaTe
TUJIPOCTPOUTENBCTBA. B C1aGOMpPOTOUYHBIX PEYHBIX
cucTeMax ¢ 60JIbIIIMM YMCIIOM 03Ep BCJiea 3a peKpa-
IIeHMEeM MPUTOKA aHaIPOMHBIX MUHOT COKpalllaloT-
Csl M/WJIN MCUE3aloT U KUJIble TTonyasiiiuu. B peuHbIx
CETSIX C MPEeO00IaTaHuEM TUTTMYHBIX PEYHBIX YCITOBUN
JIOKaJIbHbIE PE3UICHTHBIE TIOTYJISILIMU COXPAHSIIOTCS.
OnHaKo Ha OCTaBIIYIOCS MOS0 MUHOT OKa3bl-
BalOT HEraTUBHOE BO3JEHCTBHME MHOTHUE (HaKTOPbI
(bparMeHTUpOBaHUE BOMHBLIX CHUCTEM, KJIMMaTuye-
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CKUe W3MEHEHUSI, CHIDKEHNE BOOHOCTU W ApYrue),
BKJIaJ, KaxKJIOT0 M3 KOTOPBIX U MX BO3MOXKHOE COB-
MECTHOE BO3JEICTBYE TPEOYIOT OTAEILHOM OLIEHKH.

BJIIATOJAPHOCTHU

ABTOPBI BBIPAXXAaIOT 6JIaT0MapHOCTL PYKOBOJICTBY M CO-
9

TpynHukaM HammonanbHoro napka “CebexcKuit” 3a Io-
MOII[b B OpPraHU3alluyi U MPOBEACHUU padoT.
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WccnenoBanue BBITTOMHEHO 3a cU€T Poccmiickoro Ha-
yuHoro ¢oHna, mpoekt Ne 19-14-00015-T1.

CITMCOK JIMTEPATYPHI

Anexcandpos FO.B., Kypesnosuu B.H. 2001. MwuHoru
(Petromyzontidae, Cyclostomata) u pei6#5I (Pisces) // buo-
pa3HooOpa3ue U penkve Buabl HalimoHajabHOro mnapka
“Cebexckuit”. CII6.: Uzn-Bo CIIOI'Y. C. 199—-204.

bepe JI.C. 1948. Puiobl ipecHbix Bon CCCP u conpenenb-
Heix ctpaHd. T. 1. M.; J1.: sg-Bo AH CCCP, 467 c.

Kyuepsaeuviii A.B., Llumbanoe U.A., Kocmun B.B. u dp. 2016.
IMonumopdursm npousBonuTeseii XKujioi hopMbl peuHOM
MmuHoru Lampetra fluviatilis (Petromyzontidae) // Bomnp.
nxtuoyoruu. T. 56. Ne 5. C. 577—585.
https://doi.org/10.7868/S0042875216050076

Kyuepsewviii A.B., Ilumbanoe H.A., Hazapos 1. IO. u dp. 2017.
Buonornyeckast xapakKTepucTUKa CMOJITOB PEYHOIT MUHO-
ru Lampetra fluviatilis u3 6acceiina peku YépHas (PuH-
ckuit 3anuB, bantuiickoe mope) // Tam xe. T. 57. Neo 2.
C. 201-211.

https://doi.org/10.7868/S0042875217020138

Maxpoe A.A., Tlonoe U.IO. 2015. KuszHeHHbIe (HDOPMBI MU-
Hor (Petromyzontidae) Kak mposiBiieHrIe BHYTPUBUIOBOTO
pa3HooOpa3us oHToreHe3a // OurtoreHes. T. 46. Ne 4.
C. 240-251.

https://doi.org/10.7868/S0475145015040072

Ocunoe B.B., bawunckuiit U.B., [loowusasuna B.H. 2017. O
BJIMSIHUU [JESITEIbHOCTU peyHoro 6o6pa — Castor fiber
(Castoridae, Mammalia) Ha Oopa3HOOOpa3ue 3KOCUCTEM
MaJlbIX peK JIeCOCTeINHOM 30HbI // TTOBOJIK. BKOJ. XKYpH.
Ne 1. C. 69—83.
https://doi.org/10.18500/1684-7318-2017-1-69-83

ITasnoe JI.C. 1979. Buosorndyeckre OCHOBBI yIIPaBICHUS
rnoBeaeHUeM pbIO B moToke BoAbl. M.: Hayka, 319 c.

ITasnosckas U.2., Sepruykas B.I1. 1995. T1aneoreorpadus
Gacceiina 3anamaHoii JBUHBI B TO3MHOJIEIHUKOBBE U FOJIO-
uene // JIutocoepa. Ne 2. C. 67-75.

Pecypcer moBepxtoctHbix Bon CCCP: rumpoormyeckast
n3ydeHHOCTh. 1963. T. 4. ITpubantuiickuii paitoH. Beim. 1.
Ocronus. J1.: Tuapomereounsnar, 159 c.

Hluaun H.U. 2017. O6 u3MeHEHUSIX B TAKCOHOMUM PsIoa
KPYIJIOPOTBIX U PBHIO M3 crniucka WM3ympymnHoit cetu //
BectH. TBI'Y. Cep. Buonorus u skomnorus. Ne 2. C. 158—162.
Aronsuu K., Marjomdki T.J., Tuohino J. et al. 2015. Migra-
tory behaviour and holding habitats of adult river lampreys

(Lampetra fluviatilis) in two Finnish rivers // Boreal Envi-
ron. Res. V. 20. Ne 1. P. 120—144.

3BE3J1MH u np.

Atkinson S., Bruen M., O’Sullivan J.J. et al. 2020. An inspec-
tion-based assessment of obstacles to salmon, trout, eel and
lamprey migration and river channel connectivity in Ireland //
Sci. Total Environ. V. 719. Article 137215.
https://doi.org/10.1016/j.scitotenv.2020.137215

Bashinskiy 1.V., Osipov V.V, 2016. Beavers in Russian forest-
steppe — characteristics of ponds and their impact on fishes
and amphibians // Russ. J. Theriol. V. 15. Ne 1. P. 34—42.
https://doi.org/10.15298 /rusjtheriol.15.1.06

Birzaks J., Abersons K. 2011. Anthropogenic influence on
the dynamics of the river lamprey Lampetra fluviatilis land-
ings in the river Daugava basin // Sci. J. Riga Tech. Univ.
V.7.Ne 1. P. 32-38.

https://doi.org/10.2478 /v10145-011-0025-z

Bolonina A., Comoglio C., Calles O., Kunickis M. 2016.
Strategies for mitigating the impact of hydropower plants on
the stocks of diadromous species in the Daugava River //
Energy Procedia. V. 95. P. 81-88.
https://doi.org/10.1016/j.egypro.2016.09.027

Bracken F.S.A., Hoelzel A.R., Hume J.B., Lucas M.C. 2015.
Contrasting population genetic structure among freshwater-
resident and anadromous lampreys: the role of demographic
history, differential dispersal and anthropogenic barriers to
movement // Mol. Ecol. V. 24. Ne 6. P. 1188—1204.
https://doi.org/10.1111/mec.13112

Clemens B.J., Arakawa H., Baker C. et al. 2021. Manage-
ment of anadromous lampreys: common threats, different
approaches //J. Great Lakes Res. V. 47. Suppl. 1. P. S129—
S146.

https://doi.org/10.1016/.jglr.2020.09.005

Cochran PA., Lyons J. 2004. Field and laboratory observa-
tions on the ecology and behavior of the silver lamprey (Ich-
thyomyzon unicuspis) in Wisconsin // J. Freshw. Ecol. V. 19.
Ne 2. P. 245-253.
https://doi.org/10.1080/02705060.2004.9664538

Hardisty M.W, 1944. The life history and growth of the
brook lamprey (Lampetra planeri) // J. Anim. Ecol. V. 13.
Ne 2. P. 110—122.

https://doi.org/10.2307/1444

Hardisty M.W. 1986a. Lampetra fluviatilis (Linnaeus, 1758) //
The freshwater fishes of Europe. V. 1. Pt. 1. Petromyzon-
tiformes. Wiesbaden: Aula Verlag. P. 249—278.

Hardisty M.W. 1986b. Lampetra planeri (Bloch, 1784) //
Ibid. P. 279—-304.

Hardisty M.W., Potter I.C. 1971. The Behavior, ecology, and
growth of larval lampreys // The biology of lampreys. V. 1.
London: Acad. Press. P. 85—125.

Jolley J.S., Silver G.S., Harris J.E., Whitesel T.A. 2018. Pa-
cific lamprey recolonization of a Pacific Northwest river
following dam removal // River Res. Appl. V. 34. Ne 1.
P. 44-51.

https://doi.org/10.1002/rra.3221

Jones M.L. 2007. Toward improved assessment of sea lam-
prey population dynamics in support of cost-effective sea
lamprey management // J. Great Lakes Res. V. 33. Suppl. 2.
P. 35-47.
https://doi.org/10.3394,/0380-1330(2007)33[35: TIAOSL]2.
0.CO;2

Jubb W.M., Noble R.A.A., Dodd J.R. et al. 2023. Under-
standing the impact of barriers to onward migration; a novel
approach using translocated fish // J. Environ. Manag.

BOITPOCHI UXTUOJIOTUN  T1OoM 63 Ne 6 2023



PEUHAA MUHOTA LAMPETRA FLUVIATILIS 663

V. 335. Article 117488.
https://doi.org/10.1016/j.jenvman.2023.117488

Kolotei A.V., Kucheryavyy A.V., Zvezdin A.O., Polyakova N.
2021. Database of European river lamprey (Lampetra fluvi-
atilis (Linnaeus, 1758)) actual samples deposited in the
A.N. Severtsov Institute of Ecology and Evolution. Version
1.5. Moscow: A.N. Severtsov Institute of Ecology and Evo-
lution RAS.

https://doi.org/10.15468/kjted9

Kostow K. 2002. Oregon lampreys: natural history status and
analysis of management issues. Portland: ODFW, 113 p.

Kucheryavyy A.V., Tsimbalov I.A., Kirillova E.A. et al. 2016.
The need for a new taxonomy for lampreys // Jawless fishes
of the world. V. 1. Newcastle upon Tyne: Scholars Publ.
P. 251-278.

Kucheryavyy A.V., Zvezdin A.O., Polyakova N.V., Paviov D.S.
2022. A new element in the migration cycle of the European
river lamprey Lampetra fluviatilis: downstream migration
from a lake // Environ. Biol. Fish. V. 105. Ne 12. P. 1857—
1871.

https://doi.org/10.1007/s10641-022-01249-1

Li W., Siefkes M.J., Scott A.P., Teeter J.H. 2003. Sex phero-
mone communication in the sea lamprey: implications for
integrated management // J. Great Lakes Res. V. 29.
Suppl. 1. P. 85-94.
https://doi.org/10.1016/S0380-1330(03)70479-1

Lothian A.J., Tummers J.S., Albright A.J. et al. 2020. River
connectivity restoration for upstream-migrating European
river lamprey: the efficacy of two horizontally-mounted
studded tile designs // River Res. Appl. V. 36. Ne 10.
P. 2013—2023.

https://doi.org/10.1002/rra.3734

Lusk S. 1996. The status of the fish fauna in the Czech Re-
public // Conservation of endangered freshwater fish in Eu-
rope. Basel: Birkhduser Basel. P. 89—98.
https://doi.org/10.1007/978-3-0348-9014-4_10

Malmgqvist B. 1980. The spawning migration of the brook
lamprey, Lampetra planeri Bloch, in a South Swedish
stream // J. Fish Biol. V. 16. Ne 1. P. 105—114.
https://doi.org/10.1111/5.1095-8649.1980.tb03690.x

Matthews M., Varga Z.M. 2012. Anesthesia and euthanasia
in zebrafish // ILARJ. V. 53. Ne 2. P. 192—204.
https://doi.org/10.1093/ilar.53.2.192

Meckley T.D., Wagner C.M., Gurarie E. 2014. Coastal move-
ments of migrating sea lamprey (Petromyzon marinus) in re-
sponse to a partial pheromone added to river water: impli-
cations for management of invasive populations // Can. J.
Fish. Aquat. Sci. V. 71. Ne 4.
https://doi.org/10.1139/cjfas-2013-0487

Meckley T.D., Gurarie E., Miller J.R., Wagner C.M. 2017.
How fishes find the shore: evidence for orientation to ba-
thymetry from the non-homing sea lamprey // Ibid. V. 74.
Ne 12.

https://doi.org/10.1139/cjfas-2016-0412

Meyer L., Brunken H. 1997. Historical occurrence and cur-
rent distribution of migrating fishes and lampreys (Osteich-
thyes et Cyclostomata) in the drainage system of the River
Aller (Lower Saxony) with an evaluation of future develop-
ments of their stocks // Braunschweiger Naturkundliche
Schriften. V. 5. Ne 2. P. 281—-303.
Moser M.L., Almeida P.R., Kemp P.S., Sorensen P.W. 2014.
Lamprey spawning migration // Lampreys: biology, conser-
BOITPOCHI UXTUOJIOTHUN Ne 6

TOM 63 2023

vation and control. V. 1. Dordrecht: Springer. P. 215—263.
https://doi.org/10.1007/978-94-017-9306-3_5

Moser M. L., Almeida P.R., King J.J., Pereia E. 2021. Passage
and freshwater habitat requirements of anadromous lam-
preys: considerations for conservation and control // J.
Great Lakes Res. V. 47. Suppl. 1. P. S147—S158.
https://doi.org/10.1016/j.jglr.2020.07.011

Mueller R.P.,, Lampman R.T., Beals T.E. 2021. Using a cus-
tomized portable deepwater electrofisher to assess larval
lamprey populations in irrigation canals // North Am. J.
Fish. Manag. V. 41. Ne 4. P. 1124—1130.
https://doi.org/10.1002/nafm.10626

Mundahl N.D., Sayeed G., Taubel S. et al. 2006. Densities
and habitat of American brook lamprey (Lampetra appen-
dix) larvae in Minnesota // Am. Midl. Nat. V. 156. Ne 1.
P. 11-22.

https://doi.org/10.1674/0003-0031(2006) 156[ 11: DAHOAB]2.0.CO;2

Neeson T.M., Wiley M.J., Adlerstein S.A., Riolo R.L. 2011.
River network structure shapes interannual feedbacks be-
tween adult sea lamprey migration and larval habitation //
Ecol. Model. V. 222. Ne 17. P. 3181—-3192.
https://doi.org/10.1016/j.ecolmodel.2011.06.014

Ojutkangas E., Aronen K., Laukkanen E. 1995. Distribution
and abundance of river lamprey (Lampetra fluviatilis) am-
mocoetes in the regulated river Perhonjoki // Regul. Rivers
Res. Manag. V. 10. Ne 3—4. P. 239—-245.
https://doi.org/10.1002/rr1.3450100218

Orlov A.M., Barkhalov R.M., Rabazanov N.I. et al. 2022.
Caspian lamprey Caspiomyzon wagneri (Petromyzontidae):
a review of historical and modern data // J. Ichthyol. V. 62.
Ne 7. P. 1245—1268.
https://doi.org/10.1134/S0032945222040166

Polyakova N.V., Kucheryavyy A.V., Movchan E.A. 2021. The
European river lamprey Lampetra fluviatilis (L., 1758)
(Petromyzontidae) as a component of the Neva Bay bot-
tom coenoses // Ecosystem Transformation. V. 4. Ne 2.
P. 48—56.

https://doi.org/10.23859/estr-201216

Potter 1.C., Gill H.S., Renaud C.B., Haoucher D. 2015. The
taxonomy, phylogeny and distribution of lampreys // Lam-
preys: biology, conservation and control. V. 1. Dordrecht:
Springer. P. 35—73.
https://doi.org/10.1007/978-94-017-9306-3_2

Reid S.B., Goodman D.H. 2017. Habitat use by lamprey am-
mocoetes in the Hamilton Ponds, Grass Valley Creek
(Trinity Basin CA), including management recommenda-
tions to reduce impacts on lamprey // Report for TRRP.
Ashland, Oregon: Stewart B. Reid, 24 p. www.trrp.net/li-
brary/document?id=2356.

Renaud C.B. 2011. Lampreys of the world. An annotated
and illustrated catalogue of lamprey species known to date //
FAO Spec. Catalogue Fish. Purposes. Ne 5. Rome: FAO,
109 p.

Rendell-Bhatti F, Bull C., Cross R. et al. 2023. From the en-
vironment into the biomass: microplastic uptake in a pro-
tected lamprey species // Environ. Pollut. V. 323. Article
121267.

https://doi.org/10.1016/j.envpol.2023.121267

Torgersen C.E., Close D.A. 2004. Influence of habitat het-
erogeneity on the distribution of larval Pacific lamprey
(Lampetra tridentata) at two spatial scales // Freshw. Biol.



664

V. 49. Ne 5. P. 614—630.
https://doi.org/10.1111/j.1365-2427.2004.01215.x

Vrieze L.A., Bjerselius R., Sorensen P.W.2010. Importance of
the olfactory sense to migratory sea lampreys Petromyzon
marinus seeking riverine spawning habitat // J. Fish Biol.
V.76. Ne 4. P. 949—-964.
https://doi.org/10.1111/§.1095-8649.2010.02548.x

Vrieze L.A., Bergstedt R.A., Sorensen P.W. 2011. Olfactory-
mediated stream-finding behavior of migratory adult sea
lamprey (Petromyzon marinus) // Can. J. Fish. Aquat. Sci.
V. 68. Ne 3, P. 523—533.

https://doi.org/10.1139/F10-169

Wagner C.M., Twohey M.B., Fine J.M. 2009. Conspecific
cueing in the sea lamprey: do reproductive migrations con-
sistently follow the most intense larval odour? // Anim. Be-
hav. V. 78. Ne 3. P. 593—599.
https://doi.org/10.1016/j.anbehav.2009.04.027

Waldman J.R., Quinn T.P. 2022. North American diadro-
mous fishes: drivers of decline and potential for recovery in
the Anthropocene // Sci. Adv. V. 8. No 4. Article eabl5486.
https://doi.org/10.1126/sciadv.abl5486

Wang C.J., Hudson J.M., Lassalle G., Whitesel T.A. 2021.
Impacts of a changing climate on native lamprey species:
from physiology to ecosystem services // J. Great Lakes
Res. V. 47. Suppl. 1. P. S186—S200.
https://doi.org/10.1016/].jglr.2021.06.013

3BE3J1MH u np.

Waterstraat A., Krappe M. 1998. Distribution and abun-
dance of Lampetra planeri populations in the Peene drain-
age (NE Germany) in relation to isolation and habitat con-
ditions // Ital. J. Zool. V. 65. Suppl. 1. P. 137—143.
https://doi.org/10.1080/11250009809386805

Youson J.H., Potter 1.C. 1979. A description of the stages in
the metamorphosis of the anadromous sea lamprey, Petro-
myzon marinus L. // Can.J. Zool. V. 57. Ne 9. P. 1808—1817.
https://doi.org/10.1139/279-235

Zelennikov O.V. 2022. Fecundity of lampreys of the world
fauna // J. Ichthyol. V. 62. Ne 7. P. 1284—1292.
https://doi.org/10.1134/S0032945222060339

Zvezdin A.O., Kucheryavyy A.V., Kolotei A.V. et al. 2021a. In-
vasion of the European river lamprey Lampetra fluviatilis in
the Upper Volga // Water. V. 13. Ne 13. Article 1825.
https://doi.org/10.3390/w 13131825

Zvezdin A. O., Polyakova N.V., Kucheryavyy A.V. et al. 2021b.
Discovery of Eudontomyzon sp. (Petromyzontidae) larvae in
lakes and a characterization of their habitats // Nat. Con-
serv. Res. V. 6. Ne 3. P. 73—86.
https://doi.org/10.24189/ncr.2021.039

Zvezdin A.O., Kucheryavyy A.V., Paviov D.S. 2022. The place
and role of downstream migration of ammocoetes in the life
cycle of the European river lamprey Lampetra fluviatilis (Petro-
myzontidae) // J. Ichthyol. V. 62. Ne 7. P. 1269—1283.
https://doi.org/10.1134/S0032945222060352

BOITPOCHI UXTUOJIOTUN  T1OoM 63 Ne 6 2023



BOITIPOCHI UXTHOJIOTHH, 2023, mom 63, Ne 6, c. 665—674

YIIK 597.317(265.53)

PACIIPEAEJIEHUE, DKOJIOTUA U PASMEPHBII COCTAB IIATHUCTOI'O

CKATA BATHYRAJA MACULATA (ARHYNCHOBATIDAE) B CEBEPO-
BOCTOYHOI YACTHU OXOTCKOI'O MOPS B IIEPUO/I
I'NJAPOJIOI'NMYECKOTIO JIETA

© 2023 r. I0. K. Kypoanos! 2> *, A. B. Bunorpaackasa' 2

! Kamuamckuii puauan Beepoccuiickoeo HayMHO-uccnedo8amensckoeo uHCMumyma
pblOH020 X03siicméa u okeanoepapuu — KamuamHHUPO, Tlemponaénosck-Kamuamckuii, Poccus
2Kamuamckuii eocydapcmeennsiii mexnuyeckuii ynugepcumem — KamuamI'TY,
Ilemponasnosck-Kamuamckuii, Poccus
*E-mail: kurbanov.u.k@kamniro.ru

Tlocrynuna B penakuuio 16.03.2023 r.
IMocne nopadortku 21.03.2023 1.
IMpunsTa K myoaukauuu 21.03.2023 r.

Ha ocHOoBaHuU MaTepUaIOB JOHHBIX TPAIOBLIX CHEMOK BBISIBJIEHBI 0COOEHHOCTU paCIIpeaesIeHUsT, TEPMU-
YyecKue YCJI0BUsI OOMTaHMSI M pa3MEPHBI COCTaB MSATHUCTOIO cKaTa Bathyraja maculata B ceBepo-BOCTOY-
Hoit yacTr OXOTCKOIro MOpS B IIepuo ruapoaorndyeckoro jgera 1998—2019 rr. OcHOBHbIE CKOIUIEHUSI BUIA
ObUIM OOHApYKeHBI B paitoHe BocTouHOro ckioHa Bnagnusl TUHPO ceBepHee 56° c.u1. O61acTh BEPTH-
KaJIbHOTO pacIpoCTpaHEeHUsI OXBaThbiBaja youHbl 60—874 M. JIlnana3oH teMIiiepaTyp IIPUIOHHOIO CIOSI
BOZBI, IPY KOTOPOM BcTpevasicst Bua, coctanisl 0—3.0°C. Boicokue 3Ha4eHUsI OTHOCUTEIBHOIO OOMIIUS
10 YUCJIEHHOCTH ObLIM XapaKTepHbI 1151 myouH 401—500 u 601—700 M, mo 6uomacce — g0 500 m. Moioan
IISITHUCTOIO cKaTa OOHapyxKeHa y HMKHeil rpaHuubl ooutanus (>600 M), a KpymHbIE OCOOM 3acestin
LIeJb(d ¥ Mpujierallue yJacTKAd MaTEPUKOBOIO CKJIOHA. IIpenmnosoXuTeaIbHO, HA BOCTOYHOM CKJIOHE
pnaguHbl TUHPO pacrnionaraeTcst omHO U3 HEpECTUIUILL BUIA.

Karoueesnie crosa: IATHUCTBIN cKaT Bathyraja maculata, Arhynchobatidae, pacnpeneiieHue, 3KOJOTUs, pa3-
MEPHBII COCTaB, CeBepPO-BOCTOYHAS 9acTh OXOTCKOTO MOPSI.

DOI: 10.31857/S0042875223050065, EDN: AKYANN

Cpenm Bcex pbIO, HaCceaSIOMNX OSHTAIb JajlbHEe-
BOCTOYHBIX MOpeii, ckaThl cemelicTBa Arhynchobati-
dae BXOmSIT B OECATKY AOMUHMPYIOIIUX TPYIIIL: MX
OromMacca Mo CpeIHEeMHOTOJETHUM JTaHHBIM OLIeHEe-
Ha B 323.0 ThIC. T, IIpYU 3TOM JIBE TPETU YKa3aHHOM Be-
JNYUHBI (241.6 TBIC. T) mpuxoauTcs Ha OXOTCKOE MO-
pe (IllynToB, BonBeHko, 2016).

B aTOoM Bomoéme, 0COOEHHO B €TI0 CEBEPO-BOCTOU-
HOIi YacTu, MATHUCTBIN cKaT Bathyraja maculata o6-
JlagaeT 3HAYMTEIBbHOM OMOMaccoif, ycTymas JIWIIb
IIIUTOHOCHOMY Arctoraja parmifera 1 puoneToBomy
B. violacea, a B HeKOTOpBIE TOIBI a1eyTCKOMY B. aleu-
tica n ckaty Mauy6apel B. matsubarai (JloaraHos,
19996; NUBanoB, 2002; CaBuH, 2012; TepeHTheB, 30-
JiotoB, 2012; BuHorpanackas u ap., 2022). Tem He MeHee
HeJicHaIIpaBJIcHHbIE WCCICTOBAHUS OUOJIOTUM 3TOTO
BHJIa B OXOTOMOPCKMX BOJaX MTOYTH He TTpoBomun. Mc-
KJIIOYEHUE COCTABIISIIOT OTAC/bHbIE PaOOThI MO M3yYe-
Huto ero mutanus (Yyuykaino, 2006) 1 oLieHKe BCTpe-
yaemocTu B ynoBax (dynHuk, lonranos, 1992). On-
HakKo B JIUTepaType MMeeTCsl HeMmaJlo CBEIeHUI O
IISITHUCTOM cKaTe M3 CeBEepO-BOCTOYHOTO CEKTopa
IMamudpuxku (Hoff, Britt, 2003, 2011; Zenger, 2004;

Ebert, 2005; Stevenson et al., 2008; Maurer, 2009; von
Szalay et al., 2011; Ormseth et al., 2015; Hoff, 2016b).
U1 a3MaTCKOM 4acTu ero apeasa npuBeaeHa HHMOP-
Malus 1o TuXookeaHCKuUM BogamM CeBepHbIx Kypni
U I0r0-BOCTOYHOM okoHeuHocTu Kamuarku (OpJios,
1998; Orlov, 1998; daTeixoB u ap., 2000; TokpaHOB 1
ap., 2005; Opios u ap., 2006; Orlov et al., 2006; ®a-
teixoB, 2013; TokpaHos, Opinos, 2014), 3amagHoii ya-
ctu bepunrosa mops (Orlov, 2003; Op:os, 2006a; To-
kpaHoB, OpioB, 2016), 1160 B LIEJIOM IO JaJTbHEBO-
crouHomy peruvoHy (Jonranos, 1998a, 19986, 19988,
2005; danees, 2005; Opnos, 20066; Orlov, Volvenko,
2022).

B cBs131 C BBINIIEyKa3aHHBIM 1€ HACTOSIIECH pa-
0OTbl — OXapakKTepu30BaTh OCOOEHHOCTHU pacrpese-
JICHUSI, YCJIOBUSI OOMTaHMsI W pa3MEpHBIM cocTaB
MATHUCTOTO cKaTa CeBepO-BOCTOUYHOM yacTu OXoT-
CKOTO MODSI.

MATEPUAJI U METOIUKA

MarepuaaoM TTOCTYKHWIN Pe3yabTaThl 16 TOHHBIX
TPaJIOBBIX ChEMOK, BBHITIOJTHEHHBIX B CEBEPO-BOCTOY-
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KYPEAHOB, BUHOI'PAICKAA

Ta6muna 1. Crmmcok TOHHBIX TPpaJTOBbIX C”I)éMOK, BbIIIOJIHCHHBIX B CeBCpO-BOCTO‘IHOﬁ gact OXOTCKOTO MOpA, MaT€puaibl

KOTOPBIX MCIIOJIb30BaHbI B paboTe

Yuciio TpaJleHW 1 POMEPEHHBIX PBIO
CynHo Ton Mecsig [myOuHBI, M
N Ng/n Nt
CPTM-K “Iypira” 1998 VII-VIIT 50—500 115 5/
CPTM-K “Ilorpannynux IletpoB” 2000 VII-IX 50—815 123 4/ 4
CTP “Cormounoe” 2002 VII-VIII 50—206 92 1/1 1
CTPM-K “ITankapa” 2003 IX 50—840 106 7/12
HUC “ITIpodeccop [IpodbaToB” 2005 VII-VIII 50—570 147 1/1
HUC “IIpodeccop KaranHoBckuii” 2007 VII 50-200 105 4/6
To xe 2008 VII 50-201 100 3/4
HWC “IIpodeccop Kuzeserrep” 2009 VII-VIII 50-367 157 4/5 4
To ke 2010 VII-IX 50-981 260 20/115 17
HHUC “TUHPO” 2011 VII-VIIT 50—429 135 2/2 2
To ke 2012 IX 92-970 123 16/22 16
HHC “ITpodeccop [TpodaToB” 2013 VII-VIII 50—-570 83 4/3
HUC “TUHPO” 2014 VII 50-579 106 7/8 7
HUWC “IIpodeccop Kuzeserrep” 2015 VII 50-538 37 6/7
HUC “TUHPO” 2017 VII-VIII 50—409 122 1/1
HUC “IIpodeccop KaranoBckuii” 2019 VII 50—-262 32 3/3 2
Bcero 1843 88/190 58

IIpumevanue. CPTM-K — cpenHumii pp100JIOBHBII MOPO3WIIbHBIN Tpayiep-kKopMoBUK, CTP — cpenHuii Tpaysep peidosoBHblii, HUC — Ha-
YYHO-UCCIIEI0BATENBbCKOE CYIHO. Np — UUCIIO pe3yabTaTUBHBIX TpaJleHUil (B yJI0BaX KOTOPBIX OTMEYEH ISATHUCTBIN cKat Bathyraja
maculata). 3nech v B Tabi. 2: N — o0l1ee YMCII0 TpaJICHUIH; 3MeCh U B Ta0JI. 3—5: 1 — YMCJI0 TPOMEPEHHBIX 0COOeil IATHUCTOrO CKaTa,
9K3.; 3[€Chb U B Ta0J1. 5: N1 — 4UCII0 TpaJleHUI ¢ U3MEPEHUEM TEMIIEPATYPhI IIPUIOHHOIO €105 BOABL, I1e OOHAPYXKEH CKaT.

Hoi1 yacT OxoTckoro mops B 1998—2019 rr. (tadn. 1,
puc. 1). B aHaiu3 BKIIIOYEHBI JAHHBIC TPAJICHUM,
MPOBENEHHBIX TOJBKO B MEPUOI TMAPOJOTNUYECKOTO
Jgeta (Miojb—ceHTsa0ps) (JIyumH u ap., 1998) u Ha
mIyouHax =50 M, Tak KaK MSTHUCTBIN CKaT He OTMEUYEeH
B cyoimTopanbHoi 30He (JonranoB, 1999a; Illeiiko,
dénopos, 2000). CpenHsisi CKOPOCTh CyIOB BO BpeMsl
YYETHBIX paboT cocTaBuia 3 y3ia. B kauecTtBe opyauii
JIOBa UCTIOJIb30BaJIU JOHHBIE TPaJbl PA3IMYHBIX MO-
nudukalumii. Bce yaoBbI pa3oupanu 1Mo oo1enpuHsi-
toit MmeTonuke (bopeir, 1997).

PacnipeneneHue NITHUCTOTO CKaTa HAHECEHO Ha Kap-
Ty C WCIIOJIb30BaHMEeM TiporpaMmbl ArcView GIS 3.3.
Yacrory BcTpeyaeMocTu (%) onpenesuii Kak CoOT-
HOIIIEHWE YKCIIa PE3YIbTATUBHBIX TpaJieHUi (rae 06-
HapyXeH HCCIEeIyeMBblii BUI) K MX OOIIEMY YMCILY.
ITmoTHOCTB pacrpenesieH1us pacCYUThIBAJIN METOI0OM
roiaaeit (AkcrotuHa, 1968) ¢ HEKOTOpBIMU AOIION -
HeHusmu (Bonsenko, 1998, 1999). 3aTem 3TOT noka-
3aTesIb OCPEIHSUIN 10 6aTUMETPUUECKUM U TepMUYe-
ckuM auarazoHaMm. [1pu pacuérax mjist paccMaTpuBae-
MOTO BHMAa OBIT IIPUHAT KO3(PPUIINEHT YIIOBUCTOCTH
0.5 (bope, 1985, 1997).

CpenHioo Maccy MATHUCTOTO cKaTa Mo NIyouHam
U TEPMUYECKUM IMANa30HaAM PaCCUUTHIBAIN KaK OT-
HOIIIEHNEe CYMMAapHOM Macchl oco0eil K MX o0meMy

YUCJIYy B yJI0oBaX. AOCOMIOTHYIO IIMHY Tena (7L) u3-
MEPAIN OT KOHYHMKaA pbllla OO KOHIA XBOCTOBOI'O
TUIaBHMKA C TOYHOCTHIO 10 1 cMm. Beero ObL10 IIpoMe-
peHo 190 sks.

PE3YJIBTATDI

PacnipeneneHue MSITHUCTOTO cKaTa B CeBEPO-BO-
cTouHOI yacT OXOTCKOTO MOpsI B IEPUOJ UCCICI0-
BaHUiI1 MMeJIO TIPEePBIBUCTHIN XapakTep. Ha 3Hauu-
TeJIbHOM YacTU aKBaTOPUHU, TIpUJIETalolIeii K Ioro-3a-
MmagHOMYy mobepexbio KamyaTku, BHI B yiaoBax
OTCYTCTBOBAJI, 32 UCKIIFOYCHHEM TTOMMKH IBYX OCO-
6eil B KoopauHaTax 51°25’ c.ur., 156°06” B.1. OgHako
ceBepHee 53-ii mapajuiesiu TUIOTHOCTb CKOTUIEHUi
IISITHUCTOTO CKaTa IT0 YMCJICHHOCTY Hadaia BO3pacTaTh
C MaKCUMAJIBLHBIMU 3HaueHUAMU (10 1796 5K3/kM?) Ha
BOCTOYHOM ckjaoHe BnamuHel THUHPO (puc. 2a).
IMpumeyarensHo, yTo 3anagHee 153°30” B.o. uccie-
JIlyeMblii B oTMedeH He Obu1. Kakue-nubo paziu-
Yusl B MJIOTHOCTHU pacIipeliesIeHUs 110 YUCICHHOCTH U
Macce Mbl He BbISIBUJIM. Haubosbilve 3HaUeHUsI OT-
HOCHUTEJIBHOTO 00mIua 1o Macce (1o 3631 kr/km?)
TaKKe ObUIM 3aperMCTpUPOBaHbI ceBepHee 56° c.IiI.
Ha BocTouHOM ckiioHe BnaguHbel TUHPO (puc. 20).
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Puc. 1. O61mast cxeMa TpalnoBbIX cTaHLMi ( W ), BBITOJTHEHHEIX B CEBEPO-BOCTOYHOI yacT OXOTCKOTO MOPS B MIOJIE—CEHTSI0-
pe 1998—2019 rr. (mmyounsr 50—970 m). 3nech u Ha puc. 2: (---) — N300aThI.

B mepuon uviccnemoBaHMii B CeBEpPO-BOCTOYHOIM
yacT OXOTCKOro MOPSI MITHUCTOTO CKaTa peTUCTPU-
poBav Ha 1yomHax 60—874 M, a HanboJiee 4acTo —
301—700 M. B TO ke BpeMsi BEICOKME YJIOBHI 3a 1 4 Tpa-
JIeHus1 (MPEMMYIIeCTBEHHO B KT') 1 JOJIU 10 Macce ObUTU
xXapakTepHBI 1 nHTepBaiia 100—600 M (ta6m. 2). [Mpu
5TOM BepTUKAIbHOE pacIipeiesieHre BUa, KaK 1 M-
pOTHOE, ObIJIO HEOMHOPOAHBIM — C YBEJIMYCHUEM TITy-
OUHBI OTMEYEHBI U3MEHEHMUSI MJIOTHOCTU CKOTIJICHUIA
(puc. 3). HanGoiee BICOKME 3HAYSHUST OTHOCUTEIb-
HOTO OOMJIMS TI0 YMCIICHHOCTU OBUIH 3a(pUKCUPOBaHBI
B auana3zoHax 401—500 u 601—700 M — COOTBETCTBEHHO
411 u 398 5k3/kM%. B CBOIO 0Yepenb CyLIECTBEHHBIE
3HAYEHMsI TAKOBOTO IT0 OMOMAacce Ha eIUHMUILY TUTOIIA-
I OTMEYEHBI ITIPENMYIIISCTBEHHO B MHTEepBasie 10 500 M
u noctunm 974 xr/xkm?. OnHako HaunHas ¢ 501—600 m
BTOT MOKAa3aTellb CTajl pe3KO COKPAIaThCs, BIUIOTh 10
59.6 kr/km? B nuanasone 801—874 m.
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B uccnenoBaHHOM pailioHe IJiMHA MOMMaHHBIX
oco0ell MITHUCTOTO cKaTa BapbupoBaja B INpeneaax
16—117 (B cpenem 62.6 £ 2.19) cMm. B ynoBax nomu-
HUPOBAJIY IBe padMepHble Tpyniibl: 20—30 (24.2%) u
91—-100 cm (26.8%) (puc. 4). C yBeTndeHUEM TITyOMHBI
JIOJI1 KPYIHHBIX 0co0eil cokpalliajgach — niyoxke 600 M
cpeIHue JIMHA Y Macca OBLIA COOTBETCTBEHHO < 45 cm
n < 1 KT TIpy TOJTHOM OTCyTCTBUU pbio TL > 60 cMm
(Tadmn. 3).

AHanu3 pacripeiejieHusl MITHUCTOTO cKaTa pas-
JIMYHBIX pa3MEPHBIX IPyIN IO palioHaM TpaJieHU
noka3sain, 9yro moyionsb 7L < 30 cM B riepuoj padboT ObI-
Jla OTJIOBJIeHAa MPEeUMYIIECTBEHHO Ha BOCTOUYHOM
cxione BrnagnHel TUHPO (56°—57° c.ain.). Mexny
TeM, cpedHepa3MepHble OCOOM CTaIM OTMEYaThCs B
yinoBax oT 53° c.mi. HecMOTpst Ha TO YTO KpYITHbIE
pBIOBI ObLUIN 3aPUKCHUPOBAHBI TIOBCEMECTHO, OCHOB-
Hasl MX 4yacTb 0Opa3oBbIBajia CKOTJIEHUS Ha CeBep-
HOM y4acTKe Mexxay 55° u 58° c.i1. (tabu. 4).
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Puc. 2. PacrnipeneneHue naTHUCTOrO cKarta Bathyraja maculata no yviciieHHOCTH (a) 1 6ruomacce (6) B CeBepO-BOCTOUHOI YacTH
OxoTtckoro Mops B riepuof ruapoaorndeckoro jgera 1998—2019 rr.: BT — snaguna TUHPO.

B ceBepo-BocTOuHOIT yacT OXOTCKOTO MOpS B
TMePUON UCCIeTOBAaHNM TIATHUCTBIN CKaT OBLT OTMe-
YyeH Mpu TeMmmeparype npumoHHbIx Bom 0—3.0°C
(Tabs. 5). BeicokMe 3HaYeHMSI OTHOCUTEIILHOTO 001~
s 1o 6uomacce (766.8—768.3 Kr/Km?) BBISBIEHBI
IIJISE y4acTKOB ¢ Temnepatypoii 0.5—1.5°C. Xapakrep-
HO, 9TO B 3TOM NMAaIla30He KOHIICHTPUPOBAINCH
TOoNBKO ocoou TL > 50 cM, a cpeaHsIss Macca IToMMaH-

HBIX PBIO B Ie7I0M cocTaBiia ~ 5.0 kr. MakcumansHast
CpenHss IUIOTHOCThL Mo uuciaeHHocTH (300 5K3/KkM?)
ObLJIa OTMEUEeHa B MHTepBaje TeMmieparyp 1.5—2.0°C,
rIe ObUIM BCTpedeHbl Kak Mojoab 7L < 20—30 cm,
TakK M KPYNHBIE PBIOBI. DTO K€ OTpa3smJioch M Ha
cpenHeit Macce ckaTra, KoTopas cocraBwia 1.9 Kr.
IMpu Temmeparype > 2.0°C MenKkue ocobn oTMede-
HBI HEe OBLIN.

Taomuuna 2. baruMmeTrpuyeckoe pacrnpeneieHue MITHUCTOTo ckaTta Bathyraja maculata B ceBepo-BOCTOYHOI yacTu OXoT-

CKOTO MODSI B IEpUOA TUApojiornyeckoro jgera 1998—2019 rr.

CpenHuii yJ10B 3a 1 4 TpasieHust Houtst B ynoBax 1o Macce, %
[MyOouHbBI, M 4B, % N
9K3. KT min max M

<100 1.0 3 16.7 0.1 4.5 1.9 862
100—200 4.3 4 20.6 0.3 31.6 34 490
201-300 8.9 4 20.8 0.5 18.3 3.5 146
301—-400 15.0 8 35.2 <0.1 51.7 8.5 100
401-500 12.7 19 42.0 3.0 45.7 16.3 79
501—-600 13.1 10 17.0 0.2 37.8 6.4 84
601—700 17.9 17 20.7 0.7 10.3 4.1 28
701—-800 9.1 9 6.5 0.4 2.7 1.6 22
>800 6.3 4 2.1 0.6 2.2 1.4 32

IMpumeuanne. YB — yacTora BcTpeyaeMOCTH; min, max — COOTBETCTBEHHO MMHUMAJIBHOE Y MaKCUMAaJIbHOE 3HAYeHUs. 31eCh U B TaO. 4:

M — CpeaHEC 3HAYCHUC.

BOITPOCHI UXTUOJIOTUN  T1OoM 63 Ne 6 2023
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Puc. 3. CpenHsist INIOTHOCTD pacrpeneeHus MITHUCTOro ckaTa Bathyraja maculata no nnana3oHaM IIyOUH B CEBEPO-BOCTOY -
Holt yactu OXOTCKOTO MOPS B TIepHrof, Tunposiornyeckoro jiera 1998—2019 rr. mo ynciieHHocTu (M) 1 6uomacce (—O—).
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Puc. 4. PasmepHblii coctaB (abcomoTHast irHa (7L)) natHuctoro ckata Bathyraja maculata (cpenusis TL 62.6 £ 2.19 cm, n =
= 190 3K3.) B ceBepo-BOCTOUHOIT yacT OXOTCKOTO MOps B mepro rugposiorndeckoro jera 2002—2019 rr.

OBCYXIEHUE

Pacrnipenenenue NITHUCTOrO cKata B pailoHe UC-
CJIeJOBaHWI MMEJIO CYyILIECTBEHHbIE pa3inuuus Kak B
LIUPOTHOM, TaK U MEPUIMOHATBHOM HaIlpaBJICHUSIX.
Bbicokue 3HauYeHMST TJIOTHOCTU 3apeTUCTPUPOBAHBI
Ha BocToyHOM ckioHe Bnaguael TUHPO (puc. 2).
XapaKTepHO, YTO IIOCTOSTHCTBO CKOILJICHUI UCCIIeay-
€MOro BUJIa UMEHHO Ha BTOM Y4YacTKE CEeBEpO-BO-
CTOYHOI yacTu OXOTCKOTO MOpPSI ObLIIO OTMEYEHO U B
MHoroJjieTHeM acriekTe (Orlov, Volvenko, 2022). Yuu-
ThIBasi OTCYTCTBUE 3HAUYUTEIbHBIX MUTPALIUIA Y TIPEN-
craBuTesel pona Bathyraja Bnoab menbgha 1 MaTepu-
KoBoro ckjoHa (JlonraHoB, 1998r), MOXHO 3aKJIiO-

BOITPOCHI UXTUOJIOTHUN Ne 6
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YUTh, 9YTO BOCTOUHBINA cKijoH BragmHel THUHPO
SIBJISIETCS TIPEUMYIIECTBEHHBIM MECTOM OOMTaHMUSI
MISITHUCTOIO CKaTa B UCCJIEIyeMOM aKBATOPUM.

CpaBHeHI/Ie IOJIYYE€HHBIX HaAMU BE€JIMYUH OTHOCH -
TEJTLHOTO OOVUITHS 3TOTO BUIIA C TAKOBBIMU M3 IPYTUX
palioHOB ero oOuTaHUs TTOKa3ajao, YTO CeBEepO-BO-
cTouHast yacTb OXOTCKOro MOpSl 3HAYUTEIbHO YCTY-
TaeT aKBaTOPUSIM, TMEFOIITM MaJTyTO TITOIIATh MaTe-
PUKOBOTO CKJIOHA U pe3Kuii cBajl niyouH (Tabi. 6).
Haubomnblinas TIOTHOCTh pacIipeae/IcHUs XapakTep-
Ha JUTS BOM, MPUJIETAIOMMNX K AJIEYyTCKUM O-BaM, TIe
OHa I10 YUCJIEHHOCTH mocturana 4415 5x3/km?, a 1o
6uomacce npesbimana 7840 kr/km? (Stevenson et al.,
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Tabomuna 3. AGcomotHas niuHa (7L) v cpenHsisi Macca MATHUCTOTO cKata Bathyraja maculata B 3aBUCUMOCTH OT TIIyOU-
HBI TIOUMKM B C€BEPO-BOCTOYHOM yacT OXOTCKOro MOps B Mepuo ruaposoruyeckoro jera 1998—2019 rr.

I'myounsr, m TL, cm Macca, kr n,/n
<100 84—104 (93.4) 6.239 11/11
100—200 66—117 (95.2) 6.290 25/20
201-300 50—107 (80.9) 5.301 20/13
301—400 29—102 (86.7) 4.940 43/29
401-500 18—104 (59.4) 3.247 58/42
501—600 16—96 (52.6) 1.875 34/25
601—700 19-52 (28.9) 0.810 47/39
701—800 26—57 (42.0) 0.639 7/7
>800 29—53 (43.0) 0.560 4/4

IIpumeuanne. 3nech U B Ta01. 5 3HaueHUs: 7L IpuBeAeHBI B BUIE TIPEIETIOB BAPbUPOBAHUS U (B CKOOKAX) CPeMHETO 3HaUYeHUS. 31eCh

1 B Ta0I. 5: n, — obllee YMCIIo MOMMaHHBIX 0COOEH, 9K3.

Ta6auua 4. Pa3zmepHblii cocTaB MITHUCTOTO cKata Bathyraja maculata B pa3MUUHBIX y4acTKax CEBEpPO-BOCTOYHOM YacTu
OX0TCKOro Mops B nepuof ruapoiorndeckoro jiera 2002—2019 rr., %

PaiioH Tpanenwmii, c.ii.
Pasmepnas rpymnmna, cm
51°-52° 53°-54° 54°-55° 55°-56° 56°-57° 57°-58°

<20 10.0 2.4 2.7
20-25 20.0 13.7 2.7
26—30 10.0 16.9 10.8
31-35 8.9
36—40 10.0 4.0
41-45 0.8
46—50 23.1 1.6 5.4
51-55 23.1 2.5 16.2
56—60 7.7 8.1
61—-65 30.7 0.9
66—70 50.0 75.0 0.8 2.7
71-75 0.8 5.4
76—80 2.4
81-85 25.0 3.2
86—90 10.0 8.1 8.2
91-95 7.7 30.0 15.3 21.6
96—100 50.0 10.0 12.1 8.1

>100 7.7 5.6 8.1
M, cm 82.0 62.4 73.5 58.8 60.4 69.1

n 2 13 4 10 124 37

2008; von Szalay et al., 2011). ¥ CeBepHbix Kypui u B
BEepXHeM 6aTHaaIu BOCTOYHOM yacTh beprHTroBa Mopst
MaHHBIE TTOKAa3aTen TakXke ObLIM BeChbMa BEJIMKU.
HawnMeHbIIast II0THOCTD ISITHUCTOTO CKaTa OTMe-
YyeHa y I0TO-BOCTOYHOIT OKOHeuyHOoCcTM KamuaTkw:
49 sk3/km? 1 233.9 kr/km? (Opinos, 2010). TTono6HbIE
pas3myuvs B IIEJIOM, MO HaIlleMy MHEHHWIO, MOXHO

OOBSICHUTDH HAJIMUKMEM OoJiee MOJIOroro pejibeda aHa
BIoJIb 1ora KamuaTkm (mo 52°—53° c.111.) KaK B TUXO-
OKEaHCKMX, TaK U OXOTOMOPCKHUX Bopax. BeposiTHO,
10 3TOM Xe TIPUYMHE B paiioHe UCCAeAOBaHMM 3apUK-
CHpPOBaH IIPEPLIBUCTBIII XapaKTep TOPU30HTAJILHOIO
pacripeneneHus Buaa (puc. 2). He uckiodeHo, 4To Ha
pe3y/bTaThl MOIJIa TMOBJIMATbL M MEHee TycTasl ceTKa
CTaHLIMH y I0TO-3aragHoro rmobdepeskbss KamuaTkm.

Ne 6 2023

BOITPOCHI UXTUOJIOTUU  TOoM 63



PACTIPEJIEJIEHUE, DKOJOTUSA U PASMEPHBIN COCTAB

671

Tabomuna 5. Pacnipenenenue naTHUcToro ckara Bathyraja maculata B 3aBUCUMOCTHY OT TEMIIEPATYPhI TIPUIOHHOTO CJIOS
BOZbI B CEBEPO-BOCTOUYHOM YacT OXOTCKOro MOps B Mepuod ruapoorunyeckoro jera 1998—2019 rr.

CpenHsist IUIOTHOCTh
Temmepatypa, °C TL,cm CpenHsist Macca, KT Nt/n/n,
9K3/KM> KI/KM?2

0.0-0.5 58 342.0 84—98 (92.8) 5.780 5/4/5
0.5—1.0 156 766.8 52—107 (87.5) 4.925 13/12/37
1.0—-1.5 151 768.3 64—104 (91.2) 5.014 13/20/33
1.5-2.0 300 528.1 16—104 (49.2) 1.926 23/118/127
2.0-2.5 96 655.1 93-97 (95.0) 6.820 1/2/2
2.5-3.0 65 217.3 66—97 (76.3) 3.727 3/3/3

Tabomuna 6. MakcuMabHble 3HAYCHUS INIOTHOCTH pacpeaesieHUus MITHUCTOrO cKaTa Bathyraja maculata B pa3nuuHbIX

paiioHax ceBepHOIT YacTu TUXoro okeaHa

TInoTHOCTB
Paiion WcTounuk nHpopmanmm
9K3/KM? KI/KM?
SanuB Anscka 89 Stevenson et al., 2008
Bocrounast yacte beprHrosa mopst 2351 5877.0* Stevenson et al., 2008; Hoff, 2016b
AneyTckue o-Ba 4415 >7840.0* Stevenson et al., 2008; von Szalay et al., 2011
IOro-BocrouyHast okoHeuHoCcTh KamuaTku 48* 233.9* OpJios, 2010
TuxookeaHnckue Boasl CeBepHbIX Kypui 2195%* 6028.8* To xe
CeBepo-BocToyHast yacTb OXOTCKOTO MOPSI 1796 3630.9 Hamu nanHbie

IIpumevanue. * 3HaUeHUE CTAHIAPTU3MPOBAHO HA KMZ.

ITaTHUCTBII cKAT IBISIETCSI TUITMYHBIM MIPEaCTa-
BUTEJIEeM Me300eHTaIN, 00J1aCTh BEPTUKAJIBHOTO pac-
MPOCTPaHEHUSI KOTOPOTO OXBAaTHIBAET ITTYOUHBI 73—
1200 m (McEachran, Miyake, 1990, JlonraHos, 1999a;
®dénmopos, 2000; Hleiiko, ®Enopos, 2000; Hoff, Britt,
2003; Stevenson et al., 2008). PaHee ObLJIO MOKa3aHO
(®arbixoB u ap., 2000; Opios u ap., 2006; Orlov et al.,
2006), 4TO B TUXOOKEAHCKMX BOIAaX y ceBepHBbIX Ky-
PUIBCKHX O-BOB U I0TrO-BOCTOYHOM OKOHeuHOCTH Kam-
YaTKU B TeYEHME BCETo rojja OH MHOTOYUCJIEH B M-
na3zoHe 250—500 M. Ha mMaTepukKoBOM CKJIOHE BO-
CTOYHOIT yacTu bepuHrosa Mops 1 y AJIEyTCKUX O-
BOB JAHHLII BUI 00pa3yeT OCHOBHBIE CKOIIJIEHUS Ha
myonHax 300—400 M (Stevenson et al., 2008;
Ormseth et al., 2015). OmHako B MCCIIEAyeMOIl aKBa-
TOpPUU B TEPUOJ TUAPOJOTMUECKOTO JIeTa BBICOKAS
IUIOTHOCTH ObIJIa 3aperucTpupoBaHa B 6oJiee IINpo-
koM auamna3oHe — 300—700 m. B To xxe BpeMs B LieJIOM
o IIyOouMHaM M3MEHEHUSI OTHOCUTEIbHOIO OOMIHS
M0 YMCIIEHHOCTH U IO Macce MMeIU pa3HOHaIpaB-
JICHHBIN xapakTep (puc. 3), YTO MOXHO OOBSICHUTH
JTOMUHHUPOBaHKEM 0oJiee MeJIKUX 0cobeit ryoxke 600 M
(tabn. 3). IlomuepkHEM, UTO TOIOOHasT MPOCTpPaH-
cTBeHHasd nuddepeHInanus Mo pa3IudHbIM pas-
MEPHBIM rpyIIiaM Oblla OTMeUeHAa paHee IJisi MHOTHUX
Me300eHTaJIbHBIX BUIOB cKaToB (onraHos, 1998r; Op-
JIoB U ap., 2006; Orlov et al., 2006; AHTOHEHKO U 1p.,
2007; ITanuenko m np., 2017). CornacHO CBeIeHUSIM
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YVIIOMSIHYTBIX aBTOPOB, B JISTHUI IIEPUOJI C YMEHBIIIE-
HUEM TIyOMHBI BO3pAacTaeT YMCIECHHOCTh CpelHe- U
KPYITHOpa3MepHBIX 0CO0eil ¢ TTOCHEeOyIoIIM UX TO-
TaJIbHBIM JTOMUHHMPOBAaHUEM B BEPXHHUX ydacTKax
menbda. CxoXylo 0COOEHHOCThb pacIIpeaecHUs TIsIT-
HHUCTOTO CKaTa B CEBEPO-BOCTOYHOM YacT OXOTCKOTO
MOpSI TIoKa3ajdu pe3yJbTaTbl M HAIMX MCCAea0oBa-
HUI, B XOlle KOTOPBIX B muana3oHe 60—200 M 6butn
BCTpeYeHbI pbIObl 7L UCKIIIOYUTEIBHO > 65 CM.

3amMeTHM, YTO MPUCYTCTBUE MEJIKMX OcOoOeil Ha
OOJIBIINX TTTYOMHAX Y HEKOTOPBIX BepXHeOaTHATbHBIX
BUIOB ckatoB [lonraHos (19988, 1998r) cBs3bIBaeT ¢
HaJIMYMEM HepecTa, IIPOXOISIIETO Y HIDKHEA TPaHUIIbI
HX BEPTUKAJILHOTO pacrpocTpaHeHus. [lociae BbUTyTI-
JICHUS U3 SINLIEBBIX KarCyJ MOJIOJb HEKOTOPOE BpeMSI
(IpennonaoXXuTeaIbHO 2—3 roma) ocTa€Tcs Ha Hepe-
crunuinax. Kak mokazaau HegaBHUE HaOMIOIEHUS
(Hoff, 2008, 2016a; ITanuyenko, AHTOHEeHKO, 2020;
bananoB u ap., 2021), oOHapyKeH1e MEJIKUX 0cobeit
BCerIa COIPOBOXAAETCS 3HAYUTEIBbHBIM IIPUIOBOM
SIUIL, KaK MYCTBIX, TaK U C Pa3BUBAIOLIMMUCS SMOPHU-
oHaMU. [10o 06GBEKTUBHBIM IIPUYMHAM MbI HE PacIio-
JlaraeM MHQoOpMalreil 0 HaJIMYNU STHIIeBBIX KaTICyJl B
yJIOBax B MepUoO UccaenoBaHuii. OmHaKO UCXOS U3
MMOTyYeHHBIX HaMU JAaHHEIX (Taba. 3, 4), He MCKITIO-
YeHO, YTO Ha BOCTOYHOM cKJioHe BrmaguHel TUHPO
B MHTepBaJte TIyouH 601—874 M pacriojiaraeTcst OMHO
U3 HEPECTUJIUIIL UCCIIeNyEMOTO BUIA.
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O TepMUYECKUX YCIIOBUSIX OOMTAHUS TIATHUCTOTO
cKaTta M3BeCTHO HeMHoro. B paGore Jloiranosa
(1998a) ymomuHaeTcs1, YTO UCCIIeAyeMbIil BUI B 1Ie-
JIOM B JaJIbHEBOCTOUHBIX MOPSIX OOMTAaeT B Y3KOM
ananasoHe Temiiepatyp — ot 0 mo 3.6°C. B mpyrux
ny6nukauusx (PareixoB u ap., 2000; Opios u mp.,
2006; Orlov et al., 2006) coobIIaeTcs, YTO B TUXOOKE-
aHckux Bomax y CeBepHbIX Kypui 1 10ro-BocTOYHOI
OKOHeyHOCTH KamMyaTku OH OBIIT 3aperucTpupoBaH
pu TeMrnepaTtype Boabl y nHa oT —0.5 mo 4.0°C, a
Haunb6oJtee yacto 1pu 3.0—4.0°C. 1o Hatmm Matepu-
ajlaM, B CEBEPO-BOCTOUHOM YacT OXOTCKOTO MOpS
BBICOKAas TNTOTHOCTh BUIa ObIJIa XapaKTepHa Mpu 60-
Jiee HU3KMX 3HAYEHUSIX TeMnepaTyphl (Ttadi. 5). O6-
palaetr Ha cebs BHMMaHUE “y30CTb” TEPMUYECKUX
ycnosuii ooutanus (1.5—2.0°C) Menkux ocobeit msiT-
Hucroro ckara 7L < 20—30 cMm. OnHako naHHOE 00-
CTOSITEJILCTBO MOXHO OOBSICHUTh OCOOEHHOCTSIMHU
0aTUMeTpUUECKOro pacripeneieHus (tadi. 3) — Mo-
JIOOb MNPUIAEPKUBACTCI TeX yJYaCTKOB IHA, BOMHAS
cpela HajJ KOTOPLIMM MEHee BCero MoIBepKeHa U3-
MEHEHUSIM TeMIepaTyphbl. B 1IeJloM ke MOXHO 3a-
KJIIOYUTh, YTO B MEPHUOI TUAPOJIOrMIECKOro JieTa B
CeBepO-BOCTOYHOI yacT OXOTCKOTO MOpS ISITHU-
CTBII CKAaT OOUTaeT B IIpeleiax ABYX BOTHBIX MAcCC:
MMPOMEXYTOYHOI, K KOTOPOI IIPUypOUYE€HbI CpeaHEe- U
KpyIHOpa3MepHbIe 0COOM, W TIIYOMHHOI, 3aceli€H-
HOIf B OCHOBHOM Mojioabio. I1o cBemeHnssMm Mopoli-
kuHa (1966), nrybuHa 3aeraHus IePBOM BapbUPYeT
ot 100—150 mo 400—700 M, a BTopas pacmojiaracTcs B
ropu3oHTax 600—1350 m.

MakcuManbHas M3BEeCTHasl JIMHA TISSTHUCTOTO
cKaTa 3apeTuCTpUpOBaHa IJ1sI CEBEPO-BOCTOYHOM Ya-
ctu Tuxoro okeaHa u cocrabisieT 147 cm (Stevenson
et al., 2007; Ebert et al., 2017). Hanpotus, B a3uar-
CKOM YacTH apealia TaHHBIN IToKa3aTelb HECKOIBKO
MeHbIle — 134 ¢cM — M OTMEYEH B TUXOOKEAHCKMX
Bomax CeBepHbIX Kypuia 1 10ro-BoCTOYHOI OKOHEY-
Hoctn Kamuarku (OpioB u np., 2006; Orlov et al.,
2006). ITaTHUCTBII CKAT B pailoHe HAIIUX UCCIEHO-
BaHWIT JOCTUTAET MEHBIINX pa3MepoB — 117 cMm. [1o-
JTOOHBIE pa3IN4us B IJTUHE Tella, [IO-BUIUMOMY, 00y-
CJIOBJIEHBI 60Jiee CYypPOBBIM TUAPOIOTHYECKUM PEXKU-
MoM OXOTCKOTO MOpsI, KOTOPBIiI B 3HAYUTEIHHON
CTeTIeHU BJIUSIET HA TEMII POCTa UCCIIETyeMOTro BUA.
3aMeTuM, YTO BBISIBJICHHASI HAMU CJIOXKHASI CTPYKTY-
pa pa3MepHOTO COCTaBa B 1ieJIoM (puc. 4) xapaKTepHa
IJIsT 3HAYUTENTLHOTO YMCJIa BUAOB CKAaTOB, OOMTAIO-
IIUX B ceBepHOIi yacTu Tuxoro okeana. OpJioB ¢ co-
apropamu (2006) 0OBICHSIIOT 3TO HAJTUIMEM B TTOMY-
JISILUSIX OMHOBPEMEHHO HECKOJIBbKUX MTOKoJIeHuii. He
HUCKITIOUAeM, YTO JAHHOE OOCTOSITEILCTBO CBSI3aHO U CO
crienUIeCKUM XapakKTepoM pacrpeaesieHust ocobeit
MSITHUCTOTO CKaTa Pa3HbIX pa3MepPHBIX TPYII 1O TTy-
ouHaM (Tadi. 3).
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3AKJIFTOYEHHME

IIaTHUCTHINI cKaT B CeBEPO-BOCTOUYHOI YacTH
OX0TCKOro Mopsi B MEPUOJ, TUAPOJIOTUIECKOTO JieTa
pacrnpeneiaéH HepaBHoMepHO. FOxHee 53° c.u1. BUI
TOYTH HE OTMEYAETCsI, a OCHOBHBIE CKOTIJICHUSI 00pa-
3yeT Ha BOCTOYHOM ckJioHe BnaguHel TUHPO. On-
HaKoO 37IeChb MX TUIOTHOCTb MEHbIlIE M0 CPaBHEHUIO C
JIpyTMMU paiioHaMM OOWTaHUS, IJI€ UMEETCSl Pe3KUit
CBaJI NIyOWH U MaJiasi TUIOLAab MaTepUKOBOTO CKJIOHA.

O06nacTh BepTUKAJIBHOTO PacIpOCTPaHEHUS MST-
HHCTOTO CcKaTa B MIOJEe—CEHTSIOpe OXBaThIBaeT IMa-
ma3oH 60—874 m. HauGosbline 3HaYeHUsS] OTHOCH-
TeJIbHOM YMCJIEHHOCTU 3apEeTUCTPUPOBAHBI IS TITYy-
ouH 401-500 u 601—-700 M, buomaccel — 10 500 M ¢
MOCJEAYIONIUM €€ COKpAIIIEHMEM, YTO CBSI3aHO C pa3-
HBIM XapakKTepoM pacrpelae/ieHUsI ocobeil pasanu-
HBIX pa3MepHbIX Tpyni. Moyioab B UCCAETOBAHHOM
paiioHe KOHIIEHTpUPYETCS Y HUKHEI TpaHUIIBl 001 -
tanust (>600 M), a KpyrrHBIe peIOBI 7L > 65 cM B oc-
HOBHOM TPUYpOUYEHbl K IIeJbdy U TPUIEralonium
ydyacTKkaM MaTepukoBoro ckijioHa. Ha BocTouHOM
ckioHe BrmaguHel TUHPO Ha miyounax 601—874 m
MPENnoJ0XUTENIbHO pacrojiaraeTcs OJHO U3 Hepe-
CTWIMII] 9TOTO BUAA.

BepTtukanbHoe pacnpocTpaHeHUe TSITHHUCTOTO
cKaTa B CeBEpPO-BOCTOUYHOI yacTu OXOTCKOTO MOpS
TECHO CBSI3aHO C TEPMUYECKUMM YCJIOBUSIMU OOUTAa-
Hus. UccrnenyemMblii BUJ OTMEUEH B Ipenesiax ABYX BOd-
HBIX Macc, TIPOMEXYTOYHOM U IITyOMHHOM, IPU TeMIIe-
parype mpumoHHbIX Bom 0—3.0°C. Ilpu atom OGonee
KpYITHbIE 0COOM BCTpEYaloTCcsl Kak B Auara3oHe, 01u3-
kKoM K 0°C, Tak 1 B uHTepBase 2—3°C. Mononp, Ha000-
pOT, 3aceJisieT Te YYaCTKM IHa, KOTOpble MeHee MoaBep-
JKeHbI KoJlebaHusIM Temriiepatypsl (1.5—2.0°C).
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INpencraBieHsbl pe3yabTaThl UCCAEAOBAHUS POCTA, TTOCAEA0BATEILHOCTY 3aKJIaAKU M OCOOEHHOCTE! pa3-
BUTHUSI 3JIEMEHTOB CKeJIeTa, MTPONOPLMA TeJIla U MEPUCTUYECKUX ITPU3HAKOB BhIPAIICHHBIX B J1A00PaTOPHBIX
YCIOBUSIX TUYMHOK Y MAJIBKOB OBYX KapJIUKOBBIX (DOPM apKTUUIECKOro roibla Salvelinus alpinus complex
u3 3abaiikaibsi: C HEpeCTOM Ha 6eperoBoM CKJIOHe (03. TOKKO) U ¢ TIyOOKOBOIHBIM HepecToM (03. boib-
moe Jlermpunano). loneuel 03. bosbioe JlenpruHIO IeMOHCTPUPYIOT 3aMEIJIEHHBIC TEMITBI pocTa 1 MOpO-
reHe3a, peTapAaltIo 3aKJIaIKi CEpUU PEAOPCATUI U €€ CMELEHUE C IMUYMHOYHOTO Ha MaJIbKOBBII ITeproz,
OHTOTeHe3a, HO aKCeJepalyio pa3BUTUS MO3BOHOYHMKA. OTMeueHa BbICOKAsi CMEPTHOCTD MPEITUUYNHOK
TOJIBIIOB 3TOTO 03€epa, CBSI3aHHAasI C TIePEeX0IoOM K 9K30TeHHOMY IMUTaHUI0. BriepBbie o0cyxkaeHa mpobiemMa
MepPeCcTPONKU paHHETO OHTOTeHe3a roJIbLIOB pona Salvelinus B CBSI3U C OCBOCHUEM TITYOOKOBOAHOTO OUOTO-
na. Y JUYMHOK TOJbLIOB 03. TOKKO 3aKjiagKa TeJl IO3BOHKOB YacTO COMPOBOXKAAIaCh 0Opa3oBaHUEM aHO-
MaJIBHBIX KOCTHBIX CTPYKTYP BHYTpHU XOpabl. DeHOMEeH MTPOHMKHOBEHMS CKEJIETOTEHHBIX KJIIETOK B XOPIY,
OIMMCAHHBIN Y TMOPUIIOB CUMIATPUUECKUX (DOPM roJIbLIOB, OOHAPYKEH y “4ucToii” hopmbl BriepBbie. [1po-
cnexxeHo GopMUpOBaHUE B OHTOTEHE3€E XapaKTePHBIX MOPGhOOrnYecKuX YepT ABYX hopM. BrisiBieHbI pa3-
JINYYS B TIPOTIOPLIMSIX TeJIa MOJIOIU, COOTBETCTBYIOIIME PA3JINYUSIM B3POCIIBIX PHIO.

Knwoueswvie crosa: apkruueckuit roneu Salvelinus alpinus complex, KapJukKoBble (DOPMBbI, ITyOOKOBOIHAS
CIieLMaIM3alvsl, Pa3BUTHE, OCTEOIeHE3, TETEPOXPOHMHM, IIPEMIMIMHKA, IMIMHKA, MaJIEK, aHOMAJIMHU CKEJIeTa.

DOI: 10.31857/5004287522306019X, EDN: AMSBTU

Tonbubl pona Salvelinus pactipocTpaHEHbBI LIMP-
KyMIIOJISIpHO Mexay 82° u 31° c.ul. 1 HaceJislloT ca-
MEIE€ pPa3HOOOpa3HbIe BOOOEMBI (MOpPsI, 03€pa, PeKH,
py4bd) apKTUYECKOM, CyOapKTUYECKOir M Oopeasb-
HOI1 30H. YHUKAJIbHOE B CpPaBHEHUH C IPYTUMU poAaMU
cemeiictBa Salmonidae Mopdoakoaoruueckoe pas-
HOOOpa3ue IpeacTaBUTEISi 3TOM TPYITITHI CBI3bIBA-
IOT CO 3HAUYUTEIbHOM PaCcTSIHYTOCTbIO MOp(OoTeHe3a,
OTHOCHUTEJILHONT aBTOHOMHOCTBIO Pa3BUTHUSI Pa3HbBIX
CTPYKTYP B paHHEM OHTOT'€HE3€ U CITOCOOHOCThIO MO-
TpeOsasiTh JI0Oble XHMBOTHble Kopma (Rounsefell,
1962; Koxmenko, 1965; Balon, 1980a; Sandlund
et al., 1992; Parsons et al., 2011). OHTOreHeTUYECKME
¢dakTophl SABISIOTCS OAHONM U3 (hyHAAMEHTAJIbHBIX
ocHoB sBononnu (Gould, 1977; Hall, 1999). Han6o-
Jiee BaXHYIO POJib B DBOJIIOLIMOHHON NMBEPreHIUN
0IM3KMX BUNIOB poja Salvelinus v UX BHyTPUBUIOBBIX
¢opM UrparoT COObITUSI pAaHHETO OHTOTEeHEe3a, BO Bpe-
MsI KOTOPOTO MPOTEKAlOT WHTEHCUBHbIE TMPOILIECCHI
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TudGepeHIUPOBKA U OPTAaHU3M IIPOXOIUT CaMbIe
YyBCTBUTEJIbHBIE cTanguu pa3putust (Balon, 1980b,
1980c, 1980d; ITasnos, 2007; [MTuuyrux, 2015). Brico-
KO€ pa3HOOOpa3ue OHTOIeHE30B BLISBICHO Cpeau
MHOTOYMCJIEHHBIX (hOPM, BXOASIIIMX B COCTAB BHICO-
KOITOJIUMOP(PHBIX KOMITJIEKCHBIX BUIOB — apKTU4e-
ckoro roibela S. alpinus complex (Skilason et al., 1989;
Eiriksson et al., 2005; IMuuyrux, 20096; Kapralova
et al., 2015) u ceBepHOII MabMHEI S. malma complex
(ITmuayrun, 2015; Esin et al., 2018, 2021). OcBoeHue
pasHbIMU (POpPMaMM roJiblia Pa3IUYHbIX PECYPCOB, B
TOM 4YHCJIe TMUIIEBBIX, WHAYLIUPYET WU3MCHEHUS B
MOpP®dOJIOTMH, B YaCTHOCTU, B MOP(MOJIOTUU YECITIOCT -
Horo amrapara (Parsons et al., 2010, 2011; ITuyyrun,
2019). BT UBMEHEHUSI BBISIBJISIIOTCSI B pAHHEM OHTO-
reHe3e Kak 4aCTHBIE TeTEPOXPOHUU OTHOCUTEILHOTO
BpPEMEHM 3aKJIag0K U CKOPOCTU TUdGepEeHINPOBOK
BJIEMEHTOB CKeJleTa W Pa3BUBAIOIIMXCSI OPraHOB
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(Skulason et al., 1989; IIuuyruH, YeboTapena, 2011;
IMuuayrun, 2020).

PesynbTaThl COBpeMEHHBIX UCCIIEIOBAaHUIT paHHE-
ro KpaHuodanuaibHOTO MopdoreHe3a y apKTUde-
CKOTO roJjiblia CBSI3BIBAIOT MOAM(DUKAILIMN KOCTET ue-
pera co COBUTaMM CPOKOB 3KCIIPECCHUM CKEJIETHHIX
T€HOB, BBI3BaHHBIX T€HETUYECKMMU M3MEHEHUSIMU
PETYISTOPHBIX 3JIeMeHTOB. CUMTaeTCs, YTO 3TU MU3-
MEHEHMSI ChITPajii BEIYIIYIO POJIb B BOSBHUKHOBEHUU
(GEHOTUITMUECKOTO pPa3HOOOpa3uss MHOTUX O3EPHBIX
¢opMm Haubojiee MCCaeAOBAaHHOIO B 3TOM OTHOIIIE-
HUY Ha eBpOIIeICKOIl YacTU apeana apKTHUYECKOTO
ronbpa (Ahi et al., 2014; Kapralova et al., 2015;
Guodbrandsson et al., 2018; Beck et al., 2019). bnus-
KVMM U IEPCIIEKTUBHBIM HaIIpaBJIeHUEM OHTOTCHE T~
YEeCKUX MCCIIeNOBAaHUN SIBISIETCS U3YYEHUE CTEIIEHU
MOCT3UTOTUYECKOM U30ISILIUY (DOPM TOJIBLIOB, 3aKO-
HOMEPHOCTEM M HapylIeHWId HAcJIedOBaHUS M 3KC-
MMPECCUU MAaTePUHCKUX 1M OTLOBCKUX (hEHOTUIINYEC-
CKUX MPU3HAKOB B paHHEM OHTOIeHe3¢e UX rMOpuaIoB
(ITuayrun, 2009a, 2021; Horta-Lacueva, 2021). Tak,
Ha MOpQOJOrMYeCKM KOHTPACTHBIX (popMax apKTH-
YecKOoro roJjiblia U3 o3. TuHrsasuiaBatH (Mcnanaus)
MPOIEMOHCTPUPOBAIM 3aMeJICHUE 3MOPHMOHAIBLHOIO
pa3BUTHUS TUOPHUIOB U pa3HOOOpa3ue 3aKjIaabIBarO-
muxcsl KpaHnodauuaaibHbIX (DEHOTUIIOB — OT MPO-
MEXKYTOYHBIX 1 CXOOHBIX C MAaTePUHCKVMMM IO TpaHC-
I'PECCUBHDLIX, BBIXOOAIIMX 3a ITPEAC/Ibl M3MCHUYMBOCTU
pomutenbekux popm (Kapralova, 2014). A Ha Tubpuaax
JIBYX T'TyOOKOBOIHBIX (pOpPM — OEPUBATOB CEBEPHOM
MaiabMbl 03. KpoHorikoe (KamuyaTka) — BBICOKYIO
CMEPTHOCTh MPU aOOPTUBHOM BBUIYIUIEHUU, 3aMe/l-
JIeHe SMOpPMOHAJILHOIO pPa3BUTHUS, AHOMAJIMM U
YaCTHBIE TE€TEPOXPOHUHU B PA3BUTUU IJIE€MEHTOB CKE-
JieTa, K MpUMepy: CPOCIINECS MO3BOHKU, TPOMEXKY-
TOUYHBIE COCTOSIHUS YaCTU TUIACTUYECKUX M MEPUCTHU -
YeCKNX NMPU3HAKOB, TMOpMIHOE HOBOOOpa3oBaHUE
¢dopmbl vomer u glossohyale (ITuuyrun, 2021).

O3épa ropHbIX paiioHoB CeBepHOro 3abaiikaibs!
HaceJIeHbl TPEICTABUTENSIMU PEJIMKTOBOM TpyNIU-
POBKM apKTUYECKOTO ToJiblia, 00pa3yIoIMMU TTyYKU
KapJIMKOBBIX, MEJIKMX U KPYIHbIX (hOPM TOJBIIOB C
Pa3JIMUHOI CTENEHBIO PENPOAYKTUBHOM U30JISILIUU, Te-
HETUYEeCKUM, MOPGOJIOTMIECKUM U OUOJIOTMYeCKUM
cBoeoOpasuem (AjekceeB u np., 2021a). Panauit oHTO-
reHe3 1 0COOEHHOCTH CTAHOBJICHUSI MOP(MOJIOTMYECKO-
ro 00I1Ka 3TUX (hOpM U3ydaIu SIMHUYHO B CUITY CJIOX-
HOCTU cOOpa U TPAaHCIIOPTUPOBKHU KUBOTO MaTepuasa
1 0OJIBLION NPOAOIXKUTEBHOCTH HaYaJIbHbBIX 3TAIlOB
pa3BUTUS ATHUX XOJOOHOBOAHBIX pbIO (ITaByoB u ap.,
1993; IMuuyruH, 20096). KapaukoBeie (opMbl apk-
THUUYECKOTIO ToJblIa U3 3a0aiiKaabCKUX 03¢p bomnbiioe
Jlenpunno u Tokko (manee KbJI u KTO), ewié HenaB-

! Msi HUCIIoNIb3yeM Ha3BaHue 3abalikajibe MPUMEHUTETbHO KO
Bceli TeppuTopun balikanbCckoii TOpHOII CTpaHbl B mpeaeliax
3abaitkanbckoro Kpasi, MipkyTckoii obnactu, pecnyoiavku by-
psatus u 1ora peciyonrku Caxa (SIKyTusi), Ha KOTOpoit oouTaet
APKTUYECKUA roJiell.

IMNMYYTUH u np.

HO CUMIIaTPUYHbIE C HbIHE UCYE3HYBIIMMU B 000X
03€pax rojibliaMu KpyrHoit ¢opMsl, U B 03. TOKKO, ¢
pPE3KO COKPATUBIIUMMUCS B YUCIEHHOCTHU TOJbLIaMU
MeJIKOM (pOopMbI, TTIOAPOOHO U3yUyeHbl BO B3POCIOM
COCTOSIHUM Y TIPUBJIEKAIOT BHUMaHVE 3HAYUTEbHbI-
MU MOP(MOJOTUYECKUMU 1 SKOJOTMYECKUMU pasyiu-
yussmu (Alekseyev et al., 2013; AsekceeB u ap., 2019,
20210). Ux n1MYMHOK M MajJbKOB B OTHOCHUTEIBHO
DIyOOKUX 03€pax OTJIOBUTH HE YHAETCS, W TIPOCIe-
IUTh (OPMUPOBAHKE DTUX PA3JIMYMII B OHTOTEHE3€
MOXKHO TOJILKO Ha JJabopaTopHOM Matepuaie. Cpoku
HepecTa KBbJI u KT O niepekpbIBarOTCs, UTO MO3BOJISIET
HCCeA0BaTh Pa3BUTUE HE TOJBKO TOJBLIOB YMCTBIX
¢dopM, HO 1 UX TMOPUIOB.

Llenp HacTOsIIE pabOThI — OmMKMcaTh OCOOCHHO-
CTH pOCTa, OCTeoreHe3a n GopMHUpOBaHUSI MOP(dOII0-
TMYECKOro 00JIMKa IoJIbLIOB KapJIUuKOBBIX popM, KT O
u KbJI, B uHTEepBaje OHTOreHe3a OT BEUIYIUICHUS IO
MajJIbKOBOTO IIepHoAa B JIAOOPATOPHBIX YCIOBUSIX;
IIPOBECTU CPaBHUTEIbHBINA aHaIU3 JJIST BBHISBJICHUS
HX CIIEHMU(PUIECKUX YEPT B CBSI3U C 00pa30M KM3HU U
JUIST TIOCJIENYIOIIEeTO CPaBHEHUS C PEIUIIPOKHBIMU
ruopugamMu 3Tux GopM, MoayYeHHBIMU HapajieIbHO
¥ BBIPAIlICHHBIMU B CXOAHBIX YCIIOBUSIX.

MATEPUAJI U METOIUKA

TopHble o3épa Bonbioe Jlenpunmo (56°37” c.u.,
117°31’ B.1.) u Tokko (57°11” c.mr., 119°41’ B.11.) pac-
MOJIOXKEHBI B Mpeenax 3abaiikaabCKoll YacTH apeasa
apKTUYeCKOro rojbla B 150 KM Ipyr OT Apyra, repBoe —
Ha TeppuTopuu 3abailKaabCKOTO Kpasi, BTOpOE —
BOJIM3U €r0 TpaHUILIbl HA TEPPUTOPUU PECITyOIUKHU
Caxa (fxytus). Mx xapakrepuctuka, reorpadmude-
CKOE TO0JIOXKEHUE Ha KapTe U OCOOEHHOCTHU HACEISI0-
X UX GOpM apKTUYECKOTO ToJiblia MPUBEAESHHI B
paborax AjnekceeBa ¢ coaBropamu (Alekseyev et al.,
2013; AnekceeB u ap., 2019, 2021a, 20216). s usy-
YeHUsI COOBITUI paHHEro OHTOreHe3a MeEJIKOSTYek-
HbIMM >KaOEepHBIMU CETSIMM OTJIABJIMBAIU TEKYYUX
MPOU3BOJUTENEN U CyXMM CIIOCOOOM OCEMEHSIIIA UKPY
8—20 KapaIUKOBBIX caMOK criepMoii 15—20 kapauko-
BbIX caMLOB (KTO — co 2 mmo 10 aBrycra 2016—2020 rr.,
KBJI — ¢ 1 mo 23 aBrycra 2013—2018 rT.). IToce HaOy-
XaHUsI UKpY B TedueHue 37—55 cyT BbIAEPXKUBAIU B
03epe WIK B XOJIOAWIBHOI YCTAaHOBKE C a3pUPYEMbIM
aKBapuyMOM, 3aTeM BO JIbAy NMEpeBO3WIN B Jlabopa-
Topuio Kadeapbl UXTUOIOTUM MOCKOBCKOIO TOCy-
IapcTBeHHOTO yHUBepcuTeTa (5 cyT rpu ~1°C). Tam
npu temmneparype 1-5°C (2013—-2014 rr.), 5—7°C
(2015, 2016, 2018—2020 rr.) 1 6—8°C (2017 1.) TIpOBO-
VIV e€ najibHelyo MHKYOAal1io U moapaliuBaHue
Mojoau (majgee — TEIJIbIiA peXnM), KaK OIMCcaHo pa-
Hee (AnekceeB u ap., 2019, 20216). [Tomumo 3TOTO
YacTb MKPbl KapJUKOBBIX ToOJIbIIOB 03. TOKKO, CO-
OpanHoii B 2019 1., ”HKyOMpOBaIu B XOJIOTHOM pe-
Xume (ganee K1X): mocjie Kopotkoi (9 cyT) npensa-
puTenbHOI nHKy6auuu npu 4.5—4.8°C u TpaHcIop-
TUPOBKU B J1a0OpPaTOPUIO BO JbAy (B T€UeHHUE 2 CYT)
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OCOBEHHOCTU PAHHETO OHTOTEHE3A

pasBUTHE TIPOIOJIKAIIOCH IO BBUIYIUIEHHWS M 1 Mec.
rocie Hero nipu 2°C, nanee — npu 5—7°C.

CO0p UKpPBI OT JOBOJBHO MHOTOYMCJICHHBIX TEKY-
ypx rpousBoauteseii KTO He MpeacTaBIIsil CIOXHO-
ctu. A oT Kaxnoit camku KBJI 13-3a 3HAaUMTETBbHBIX
MMOTePb UKPHI ITPU TTOIBEME CeTeii C OOJIBILION TTTyOu-
HBI (35—50 M) 1 U3BICYCHUN OOBIUYCEHHBIX TEKYUNX
ocobeil ymaBaoch codopaTh JIMIIb HECKOJIBKO AECST-
KOB MKPHHOK, OOIllee MX YMCJIO B KaxKJIOM I'OIy CO-
craBisuio oT 80 mo ~250 mr. OriomoTBoOpeHHE BO
Bcex naptusax 1 KT'O, n KBJI 6pU10 HU3KUM M He TIpe-
Boiano 40—60%.

Hkpy, pazMeliEHHY0 OTHOCIONWHO, cofepXaau B
IUTABYYMX CETYATBIX MPSIMOYTOJILHBIX CaaKaxX B aKBa-
puyMax oo6bEMoM 20 J1 ¢ aspanmeil, TOMEIIEHHBIX B
XOJIONWJIbHYIO yCcTaHOBKy. Yactuynyio (~1/4—1/3
00BbEMA) CMEHY AVCTUIIIUPOBAHHON BOJBI IPOU3BO-
IWIV eXeHeaeabHO. Bckope 1mociie BBUTYIIJICHUS aK-
TUBHBIX (IIOABVMXKHBIX) TIPEMIMYMHOK OTHOIO BO3-
pacTa (4MCI0 CYTOK OT BBhUIYITJIEHUS) MepecakuBain
B akBapuyMbl 00bEMOM 2, 10 11 20 J1 C IITOTHOCTBIO 5—
10 ok3/11, a texalux Ha OOKyY JJ1s o0ecTieueHUs JIyd-
1Ieil macCUBHO a3palii COXPaHSLIM B CaAKax 0 Ha-
CTYIUIEHUS Y HUX noaBrkHOM (da3bl. [Tocie mepexona
Ha oTall CMCIIaHHOI'O IIMTaHUA JIMYNHOK pacCa’kmnBa-
JIU ¢ TIJIOTHOCTBIO 2.5 3K3/11, IO Mepe UX pocTa B Te-
yeHUue 6—8 Mec. TNIOTHOCTh yMeHbIanu 10 0.5 5K3/71,
a K MaJibkoBomy nepuonay — a0 0.1—0.2 sk3/1. Ukpy
WHKYOUpOBaIM B TEMHOTE, a MOJIOAb Pa3BUBAaJIach
MPU €CTECTBEHHOM (DOTOIIEPHUOIE.

DukcrpoBaId BpeMsI Pa3BUTHS OT OTIONOTBOPEHUST
JIO TIOSIBJIEHUSI TIMTMEHTA B TJ1a3ax M Havalia [IUPKY-
JISIIMY KPacHOM KPOBU, BBUTYIUICHUS, OT BBITYILIC-
HMSI IO 3aITOJTHEHMST BO3ITYXOM IIaBATEIGHOTO ITy3bIPST 1
Hayajla BTara cMellaHHOro mnuTtaHus. Kopmwiu
IJIAaHKTOHHBIMU padykamu Daphnia w  Diaptomus,
MEIKUMU JudruHKaMu xupoHomua (Chironomidae).
Havano nutanusi oTMe4aau Mo aKTUBHBIM TTOMBIT-
KaM CXBaTBIBaHMS TTOABIDKHBIX OOBEKTOB M TOSIBIIC-
HUIO heKalunii, TTOsSIBJIEHNE BO3AyXa B IMy3bIpe — IO
JJIUTEILHOMY TIpeOBbIBAHUIO OCOOEU B TOJIIIIE BOJbI.
I1po6s1 (o 3—5 3K3.) oTOMpANIN C IIEPUOTNIHOCTHIO
1 pa3 B 3—5 cyT B Havasie noapaimBaHus u B 10—25 cyt ¢
4-ro Mecsua noapaimnuBaHus. Ilocie mocTukeHUs
ToJa TocJIe BBUIYIIIEHUS TIPOOKI Opaiv ¢ TIeprUOII-
HocThIO 1 pa3 B 1—2 mec. [Ipu 3TOM B cBsI3M ¢ OOJIb-
IIIUM KOJMYECTBOM TTPOO BHOCUJIM B TAOIUIIbI TOJIBKO
Te M3 HUX, MEXKIY KOTOPBIMU BBISIBIISUIM KauyeCTBEH-
HbIE Pa3INYMS TI0 HECKOJIBKUM U3 UCITOIb30BAaHHBIX
ISl CpaBHEHUSI TIpu3HakoB. McciaenoBaiu Beex IMo-
rubmmx ocodeii. MaTepuaibl pa3HbIX JIET Ha (hOHE
BBICOKOII M3MEHYMBOCTU BHYTPM BBIOOPOK M3 KaX-
JIOTO 03epa OOBEAMHWIIU, 3a UCKIIOUYEeHUEeM ocobeii
KIx. Bcero m3ydymim cTemneHb pPa3BUTUS CKeJleTa
275 ocobeit KTO, 45 ocobeit KTx 1 156 ocobeit kBJI.
M3rotoBieHre alM3apuHOBBIX ITpeTapaToB U OLIEHKY
creneHn nudGepeHIMPOBKN KOCTEH Yeperra, 0CeBO-
TO CKeJleTa 1 CKeJieTa TJIABHUKOB ITPOBOMIMIIM TI0 pa-
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Hee onucaHHo Metoauke (ITmuayrun, 20096), 060-
3Ha4YeHMSI PU3HAKOB U PAHTOBbIE OLICHKU X COCTOSTHUIA
(creieHu T PEPEHLINPOBKI  COOTBETCTBYIOIINX
CTPYKTYp) MpPUBEIEHbl B MPUMEYAHUU K COOTBET-
cTByMo1Iel Tadnuiie. JmuHy ocobeit mo Cmutry (FL)
U3MepSJIM OT KOHIIA pblIa J0 CEePEeIUuHBbI 3aaHEro
Kpasi TUIaBHUKOBOW KalMBbl, TMOCJIE TOCTUXKEHUS
TJIABHUKOBBIMU JIydaMU Kpasi XBOCTOBOTO TUTABHUKA —
JIo KOHIIa ero cpeaHux Jydei. Jlo oudypkauuu nias-
HUKa 3Ta JIMHA COOTBETCTBYET aOCOJIIOTHOI JJIMHE
tena (TL). YUncio mo3aHo 3aKJIaabIBaIOIIMXCS B OH-
TOTeHe3e yelllyii B OOKOBOI JIMHUU ONPEAEIsIN y He-
MHoOrux ocob6eii FL > 60 MM, BbIpallleHHBIX 10 JIBYX—
TPEX C TIOJIOBUHOM JieT. [ToMUMO M3ydeHUsT KOCTHBIX
CTPYKTYp y ocobeit FL > 27 MM ITOICYUTHIBAIN YHUCITIO
MUWJIOPUYECKUX MPUIATKOB.

Jas cpaBHUTEIBHOTO aHaln3a M TpaHUIecKOro
MpencTaBlIeHUs] TMHAMUKU pa3BUTHUSI MOJIOIU OIpe-
JIeJSUIM CpedHUil CyMMapHBINM II0Ka3aTelb CTEIECHU
e€¢ mmddepeHIIMPOBKN TI0 COBOKYITHOCTH ITpU3HA-
KOB. PaHT, OolleHUBaIOIINI COCTOSTHUE KaXKI0TO MpHY-
3HaKa, JeJIMJIM Ha MaKCHUMAJIbHBIM BO3MOXKHBII IS
JIAaHHOTO NMpU3HaKa (Hanpumep, 1 dent (dentale) —
Ha 6, 111 pop (pracoperculum) — Ha 4). 11 MepucT-
YeCKMX MPU3HAKOB YMCJIO 3aJIOXUBIINXCS DJIEMEH-
TOB COOTBETCTBYIOLUEN CEpUaIbHOIW CTPYKTYpHI Je-
JIUJIM Ha MakKCHUMaJIbHOE WX YHUCJIO, OTMEYEHHOE B
JTaHHOHM monyJisiuuu (HanmpuMmep, sp.br. (4UcCiIo XKa-
OepHbBIX THIYMHOK) Yy KT'O — Ha 38, kbJI — Ha 43). I1o-
JIydeHHBbIE IIJISI pa3HbIX TMTPU3HAKOB 3HAUCHUS CKJa-
IbIBaIA U ACIVIA Ha YMCIIO IIPU3HAKOB, IIPU 3TOM
3HaUYEHUs Pe3yJbTUPYIOLIETO IMoKa3aTelsl JiexXar B
npeaenax oT 0 (OTCYyTCTBUE KOCTHBIX 3aKJad0K BCEX
2JIEMEHTOB) 0 1 (medMHUTMBHOE COCTOSIHUE BCEX
MIPU3HAKOB).

V naboparopHoii monogu (n = 50) oleHUBaIU
27 nmpoMepoB Teiia (AnekceeB u ap., 2014), namepsiB-
LIUXCS OKYJISIp-MUKPOMETPOM T101, OMHOKYJISIpHOM
aynoii. Takke onpenessiyin IIMHY HanOoJbIIei Xka-
GepHOI THIYMHKU, KOTOPYIO BhIpaXaiu B % IJIWHBI
roJioBbl (n = 60). 1711 cpaBHEHUsI MCIIOJIb30BaId Ha-
IIM JaHHBIE 10 MJIACTUYECKUM TpU3HaKaM 67 1 Me-
pucTUYecKUM Mpu3HakaMm 110—162 TUKHUX B3pOCIBIX
TOJIBLIOB KapIMKOBOi1 (popMbl mmmHOM FL 120—200 MM
U3 IBYX 03€p, a TAKXKE U3YYMUJIM MEPUCTUYECKHUE MTPU-
3HaKW W IJIMHY XXaOepHBIX TBIYMHOK 17 5K3. MTUKOM
mostonun winHo FL 80—120 mMm.

Onpenensiiv 3HaYMMOCTb Pa3IMYUiA TI0 TUCKPET-
HbIM IMpU3HaKaM (PaHrOBbIE OLIEHKU, MEPUCTUYECKHE
MPU3HAKW) MEXAY MapaMH BBIOOPOK 10 U-KpUTepUuio
MaHHa—YUTHU, MEXOy HECKOJIbKMMM BBIOOpKAMU —
no Kputepnio Kpackema—Yommca. 3HaYUMMOCTb pa3-
JIMYUI CpEeTHUX 3HAYEHUI HeMPEePhIBHBIX MPU3HAKOB
olieHUBaJu 1o t-kputepuo CtoloneHTta. [IpoBoauiu
aHanu3 raBHbIX KoMmIioHeHT (I'K) mo mpeobpaso-
BaHHBIM T10 YPAaBHEHUIO aJJIOMETPUYECKON 3aBUCH-
MOCTHU 3Ha4YeHMI Tpu3Haka oT FL jorapudmam 26
npomepoB (Reist, 1985). IIpu 3TOM HCHoONB30BAIN
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CTaHAApTU30BaHHBIE TaHHBIE, COOCTBEHHBIE BEKTO-
PBI BBIYMCIISIM 10 BapuallMOHHO-KOBapUallMOHHOMK
MaTpulie, JJIMHA COOCTBEHHOIO BEKTOpa paBHSIACH
KOPHIO KBaIpaTHOMY M3 COOCTBEHHOIO 3HAYCHUSI.
IIpeobGpazoBaHne MpU3HAKOB Ja0OPaTOPHOUN MOJIO-
I TipoBomIn K FL 50 MM, TMKIX B3POCIIBIX TOJIBLIOB —
K FL 150 MM (cpemHue IIMHBI BKIIIOYEHHBIX B aHAIN3
0co0eil) ¢ MCMoIb30BaHUEM aJLIOMETPUUECKUX KO-
3(pGUIUEHTOB, BHIYUCICHHBIX OTACIBLHO IJISI TOJIb-
OB M3 IBYX O03€p U IJII MOJOIU M B3POCIBIX PHIO.
BoiunciaeHuss BBIIIONHSJIM B Iporpamme  StatSoft
STATISTICA, Bepcus 12.

B pabote ncnonp3oBaiu CaeayIONIyo Iepruoamn3a-
LIMIO paHHETO pa3BUTHSI TOJIBLIOB: 110 BBIXOJIE U3 000-
JIOUKM — CBOOOIHBII 3MOPUOH, C TTOSIBJICHUEM TMep-
BBIX KOCTEM — TMpeIMINHKA, TIepelIeaias Ha cMe-
IIaHHOE MMUTaHWE TMYMHKA C KEITOYHBIM MEIIIKOM —
paHHSS JIMYMHKA, TUYMHKA C TIEpBbIMU 3a4yaTKaMu
Yelryu — MO3THSS JTMIMHKA, TTOJTHOCTBIO TTIOKPHITAsT
yelyeil ocodb — Maséx.

PE3VJIBTATHI
PasBuTre KapJMKOBBIX rojibiioB 03epa TOKKO

Huamerp ukpuHok KTO cocrtaBun 5.1-6.8 (B
cpeaHeM 6.10) MM B Haualie J1aGOpaTOPHOM MHKYOAa-
UM, a TOCJe yOaJeHUsT TTOTUOIINX SUII TIepel BbI-
JIyTieHueM 3MOpUOHOB — 5.5—7.5 (6.66) mm. LlBer
UKPUHOK WHTEHCUBHO XENThIii — 1o Hex-komy:
#D1E231 (rpymeBo-3enénbiit) u #FDE910 (1nMoH-
Hblit). TlosiBMeHMe MUIrMeHTa B MIa3HBIX OOKalax u
Havyajio LUPKYISILIUU KPacHBIX 3JIEMEHTOB KPOBU
TIPOM3OIIIIIO BO BpeMS TPAHCIIOPTUPOBKH UKPHI, T.C.
paHee 43 cyT (okoJjio 120 rpagyco-aHeit) mocie oruio-
notBopeHus (mo gaHHbsiM 2018 u 2020 rr.). Beutyrie-
HUe SMOpPUOHOB Habmoganu Ha 88—91 cyt (478—496
rpamyco-nHeit) B 2016 1., Ha 77 cyT (435 rpamyco-aHeit) —
B 2017 r., Ha 101—103 cyT (510—570 rpagyco-aHeit) —
B 2018—2019 rr., Ha 82—88 cyT (482—510 rpamyco-
nHeit) B 2020 r., a B xonogHoi cepuu (KTx) B 2019 1. —
Ha 131—-138 cyr (283—297 rpamyco-mHeii). dimHa
CBOOOIHBIX 3MOpHOHOB coctaBuia B 2017 r. 17.5—
20.4 (B cpenHem 18.5) mMm (n = 25), B 2019 1. — 15.4—
20.8 (17.8) mMm (n = 38), B 2020 . — 17.5—19.2 (18.1)
MM (n = 10). OHM OBUIM CHJIBHO ITMTMEHTHPOBAHBI
MEJJAHMHOM C OKpAaIlleHHBIMU OPaHKEeBBIM ITUTMEH-
TOM CITMHHBIM M aHaJIbHBIM IJIJaBHUKAMU U TUIaBHU-
KOBoOI1 KaiiMolii. He3HaunTenpHast 4acTh 0Cco0eit Imo-
cJie BBUTYIUICHUS Jiexkana Ha 00Ky, Apyras, ¢ BbIpa-
KeHHBIM oTpuLlaTeIbHBIM ¢doTOoTaKCHCOM,
CKyuHMBajach B YIJIBI cagkoB. B TeyeHme 25 cyrt
O0dJibllIag YacTh JieXalllUuX Ha OOKYy IpelInYMHOK
BCTajla Ha rpyJaHble TUIaBHUKU. FL Bcex mpeaindu-
HOK He M3MeHMuJach, cocTaBuB 16.6—18.5 (B cpen-
HeM 17.6) MM, y HUX TTOSIBUJIUCH OKPAIIMBAIOLINECS
alM3apuHOM OKOCTEHEHMSs: UTJIoBUAHbIe maxillare,
dentale, parasphenoideum, emBa 3aMeTHBIE Opercu-
lum u interoperculum, nBa 3y6a Hanm Oymymieit glos-

Puc. 1. T'onoBa npeIMYMHKYA KapJIMKOBOM (POPMBI apK-
TUYECKOro roJiblia Salvelinus alpinus complex u3 o3. Tok-
KO B Bo3pacTe 26 cyT (BHI CHU3Y, BEHTPOIOpPCAIbHAS
npoekius). Bunabl 3auatku maxillare (/) u praemaxillare
(2) ¢ 3auaTKaMM He TIPUPOCUINX K KOCTHBIM TUIACTUHKAM
3y60B, anguloarticulare (3), dentale (4), parasphenoideum
(5), nBa 3yba Ha MecTe 3akianku glossohyale (6) u Tpu na-
pbl Xa0epHbIX JTydeii (7).

sohyale, nBe—Tpu mapsbl xKabepHbIX ay4deit (puc. 1),
KOPOTKHE JIYYM U3 OMHOTO YIEHWKA B CTUHHOM (D,
6—11 nyueit), aHanbHOM (A, 3—7), rpyaHbIX (P, 5—6)
TJIaBHUKAX U TPU TUTYPAIMM B XBOCTOBOM cTeOie. B
xBocToBOM T1aBHuKe (C) umenoch 20—22 nyda, co-
CTOSIIIINX U3 OABYX—TPEX WICHUKOB. ¥ 0CcO0Ei B BO3-
pacte 37 cyT oTMeueH comatuueckuii poct (FL 20.0—
23.0 (21.8) MM), TIOSIBUJINCH 3a49aTKU pracoperculum,
frontale, articulare, mapHbIii 3adaTok glossohyale,
MSITh—IIIECTh JIyYeil B OpIOLIHBIX M1aBHUKax (V), Tpe-
TUM WieHUK B Jydyax C (JIydu TOCTUIJIM Kpasl TUIaBHU-
KOBO KaliMbl) (TaOi1. 1), OKOCTEHEIN BCe TUITYPaJIiMN,
BEepXHHE U HUKHUE OCTHUCThIE OTPOCTKU U pEOpa.

Crenyolilyo BOJIHY OKOCTEHEHUI TIPU 3aIepKKe
JmHeiHoro pocta (FL 19.8—22.7 (21.5) mm) Habm10-
nanu K Bo3pacty 47—48 cyt (n = 7). B )kaOepHBIX 1y-
rax 57% TpemTUINHOK OKOCTCHENH IBEe—TPU Ka-
OepHBIe THIYMHKM U KOpPOTKOe ceratobranchiale B
HUCXOOSIIEH BETBU KaOEpHOI MYXKKH, TMOSIBUINCH
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Taomuna 1. OLieHKY pocTa U TPAaH3UTUBHBIX (heHETUYECKUX COCTOSTHUI 3JIEMEHTOB CKeJieTa y 0co0ei KapJuKoBoii ¢hop-
MBI apPKTUYECKOTO rojibla Salvelinus alpinus complex 03. TOKKO B 9KCIIEpUMEHTAIbHBIX YCI0BUsX (6—8°C)

BospacT 1ociie BbUIYILIEeHUSI, CyT (UMCII0 0cobeii B mpobe)

I1pusHak
26 (5) 37 (3) 47—-48 (7) 61—66 (8) 74 (3)

FL, Mm 16.6—18.5 20.0—-23.0 19.8-22.7 20.9-23.1 23.6—24.0

17.6 £ 0.4 21.8x£0.7 21.5+£0.3 21.6 £ 0.3 23.8x0.1
P 5.4 (5—6) 9.3 (9—10) 11.8 (11-12) 11.1 (10—12) 12.3 (12—13)
D 8.8 (6—11) 13 13.2 (13—14) 13.0 (12—14) 13.3 (13—14)
A 5.6 (3-7) 10.3 (10—11) 11.2 (10—12) 10.9 (9—-12) 12.0 (11-13)
V 0 5.7 (5-6) 7 6.6 (5-8) 8
Dn 1 1 2 1.5 (1-2) 2
Pn 1 1 1 1 1
An 1 1 1 1 2
Vn 0 1 1 1 1
Cnl 2 3 4 3.6 (3—4) 4
Cn2 2 3 3.4 (3—4) 3.1(3-4) 3.7 (3—4)
Cn3 2.2(2-3) 3 4 3.8(3—4) 5
sp.br. 0 0 2.0 (0-3) 1.1 (0-3) 6.3 (6—7)
os.br. 0 0 0.8 (0—1) 0.4 (0—1) 1
r.br. 2.2 (0-3) 6 7.6 (7-8) 7.3 (5-8) 9.7 (9—10)
mx 4.4 (3-5) 5.7 (5-7) 8.4 (7-10) 9.5 (6—10) 9
pmx 3 4.3 (4-5) 6.0 (5-7) 5.5(5-6) 5.0 (4-6)
dent 1.4 (1-2) 3 3 3 3
Agent 5 5.7 (5—6) 7.6 (6—9) 6.9 (4-9) 10.0 (9—-11)
ang 0.4 (0—1) 1 1 1 2.3(2-3)
pop 0 1 1 1.2 (1-2) 2
psph 1 1 3 2.4 (2-3) 3
v 0 0 0 0 1.3 (1-2)
seth 0 0 0 0 1
fr 0 1 1.8 (1-2) 1.4 (1-2) 2
gl 0 1 4.6 (3-5) 5.0 7.3 (7-8)
vert 0 0 0 0.3(0-1) 2
Ayert 0 0 0 0.4 (0-1) 28.0 (25-31)
pred 0 0 0 0 0
Dpt 0 0 9.8 (9—10) 4.6 (0—10) 10.3 (9—-11)
Apt 0 0 6.8 (6—8) 2.4 (0-8) 9.3 (8—10)
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Taomuua 1. TlponomxeHue

IMNMYYTUH u np.

BospacTt nmocite BeUTyIDICHMS, CyT (YMCI0 0cobeit B mpobe)

TIpusHak

97—-103 (8) 130—136 (5) 190 (10) 243-256 (8) 278 (7)
FL, mm 23.9-26.1 25.0-26.1 25.2-29.0 24.5-30.6 26.7-37.0

25.1+0.4 25.6+0.2 27.3+0.4 27.8+0.9 31.0+1.4
P 13 12.2 (12—-13) 12.3 (11-13) 12.8 (12—13) 12.9 (12—14)
D 14.8 (14—15) 14.8 (14—15) 15.3 (14—16) 15.1 (14—16) 15.1 (15—16)
A 12.6 (11-13) 12.2 (12—-13) 12.7 (12—14) 13.0 (12—15) 12.9 (12—-13)
V 8.6 (8—9) 8.8 (8—9) 8.9 (8-9) 8.4 (8—9) 8.3(8-9)
Dn 2.4 (2-3) 3 3.02-4) 3.6 (3—-4) 4.4 (3—-06)
Pn 1.1 (1-2) 1.4 (1-2) 1.9 (1-3) 29(2-4) 3.1(3-4)
An 2 2.6 (2-3) 29 (2-4) 3.5(3-4) 4.0 (3-5)
Vn 1.8 (1-2) 2 2.3(2-3) 3.4 (2-4) 4.3 (3-6)
Cnl 4.8 (4-5) 5 5.2 (4—6) 6.0 (5-7) 7.0 (6-9)
Cn2 4 4.2 (4-5) 4.6 (4-5) 5.5(4-6) 59(-7)
Cn3 5 5.4 (5-6) 5.7 (4-7) 6.9 (6—8) 7.4 (6-9)
sp.br. 8.9 (8—11) 10.4 (9—-12) 12.8 (9—16) 15.0 (11-18) 16.7 (13-21)
os.br. 1 1 1 2.3(1-3) 2.1(1-3)
r.br. 9.8 (9—-11) 10.2 (10—11) 10.2 (8—11) 10.9 (10—12) 11.3 (11-12)
mx 11.5 (11-13) 13.0 (12—15) 14.6 (13—19) 13.6 (10—18) 14.1 (12—18)
pmx 7.1 (6—9) 8.0(7-9) 8.0(7-9) 7.9 (5—13) 8.4 (6—11)
dent 4 4 4.6 (4-5) 4.6 (4-5) 5.3 (4-06)
Agent 10.3 (8—13) 11.7 (11-13) 12.0 (10—14) 9.4 (9—-11) 11.9 (9—14)
ang 29(1-3) 3 2.7(2-3) 2.5(22-3) 3.7(3-4)
pop 2 2 2 2 2.4 (2-3)
psph 3 3.2(3—4) 3 4.0 (3-5) 3.7(3—4)
v 2 2 2 2 2
seth 1 1 1 1.5 (1-2) 1.7 (1-2)
Jr 2.1(2-3) 2 2.1(2-3) 3.02—4) 3.4(3-4)
gl 7.5 (5—10) 10.4 (9—13) 13.0 (9—16) 9.4 (8—11) 9.6 (8—10)
vert 2 2 2.1(2-3) 2.6 (2-3) 3.3(3-4)
Ayere 29.4 (20-52) 51.0 (31-62) 53.9 (34-65) 57.4 (31—64) 62.3 (61—63)
pred 0 0 0 4.9 (0—10) 7.6 (0—17)
Dpt 10.9 (10—12) 11 11.5 (10—-13) 11.6 (11-13) 11.7 (11-12)
Apt 9.9 (9—-10) 9.8 (9—-10) 9.3 (9-10) 9.4 (9—-11) 9.3 (9—-10)
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Bospact nmocite BeUTyIDIeHMS, CyT (YMCI0 0cobeit B mpobe)

TIpusHak
325-330 (9) 360—377 (8) 487 (4) 513—-593 (8) 781 (2)

FL, mm 27.7-35.8 31.0-34.7 41.0-53.0 40.0-57.5 53.0-53.5

322109 32.9+£0.5 455127 46.4+£2.3 53.3+£0.3
P 13.4 (13—15) 13.5 (13—14) 12.8 (12—13) 12.8 (12—13) 12.5 (12—-13)
D 14.8 (14—16) 15.3 (15—16) 14.8 (14-15) 14.6 (14—15) 14
A 13.2 (13—14) 13.0 (12—14) 13.3 (13—14) 13.3 (13—14) 13
V 8.7 (8—9) 8.8 (8-9) 8.3 (8-9) 8.5(8-9) 8
Dn 4.3 (3—-6) 4.9 (4-5) 7.0 (6—9) 6.2 (5-7) 8
Pn 3.2(2-)5) 3.4 (3—4) 5.34-7) 5.1(3-8) 5.5(5-6)
An 4.3 (3-5) 4.4 (4-5) 6.3 (5-8) 6.2 (5-9) 7.5 (7-8)
Vn 4.4 (3—6) 4.6 (4-5) 6.5 (5-7) 6.0 (5-8) 8
Cnl 7.0 (6-9) 7.4 (7-8) 9.5 (8—11) 10.0 (7—-12) 13
Cn2 6.3 (5-7) 6.4 (6—7) 8.8 (7-11) 8.5(7-11) 12
Cn3 7.7 (6—10) 8.1(7-9) 11.0 (9—-13) 10.9 (8—14) 15
sp.br. 18.6 (16—23) 19.9 (19-23) 26.0 (24-28) 26.1 (23—-29) 29
os.br. 2.8(2-3) 3 3 3 3
r.br. 10.7 (10—12) 11 11.3 (11-12) 11.2 (10—-12) 11
mx 14.2 (11-17) 14.8 (11-19) 15.0 (14—18) 17.1 (12-21) 15.5 (15—16)
pmx 8.4 (6—10) 9.3 (8—12) 6.8 (5—10) 8.5(7—-11) 8.5(8-9)
dent 5.6 (5-6) 5.4 (5-6) 6 6 6
Agent 12.9 9-17) 13.1 (12—14) 12.5 (11-14) 13.4 (10—18) 12.0 (11-13)
ang 3.7(3—4) 4 4 4 4
pop 3.1 (2-4) 3 3 3 3
psph 4.7 (4-5) 4.5 (4-5) 4.6 (4-5) 4.6 (4-5) 5
v 2 2.1 (2-3) 2.5(2-3) 3 3
seth 2 2 2 2 2
fr 3.9(3-4) 3.4 (3—4) 4 4 4
gl 9.3 (7-11) 9.4 (9—-11) 10.3 (8—12) 11.0 (9—14) 12
vert 3 3 3.53-4) 3.6 (3—4) 4
Ayert 63.2 (62—65) 62.3 (62—63) 63.0 (62—64) 61.9 (59—-64) 64
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Ta6mma 1. OxoHuaHUe

ITMYYT'UH u op.

Bospact nmocite BeUTyIDICHMS, CyT (YMCI0 0cobeit B mpobe)
I1pusnak
325-330 (9) 360—377 (8) 487 (4) 513-593 (8) 781 (2)
pred 10.7 (0—17) 14.9 (13—18) 16.5 (15—17) 17.3 (15—19) 19
Dpt 11.4 (11—-13) 12.0 (11—13) 11.5 (11—-12) 12.4 (11—-13) 12
Apt 9.6 (9—10) 10.0 (9—11) 9.8 (9—10) 10.6 (10—11) 10

IIpumevanue. 3nech u B Ta6. 2—6: FL — niuna no Cmutry; P, D, V, A — o6l1iiee Y1CI0 3aJI0XKUBIIUXCS JTydeil COOTBETCTBEHHO B IPY/I-
HOM, CIMHHOM, aHaJIbHOM UM OpIOIITHOM Iu1aBHUKAX; Dn, Pn, Vn, An, Cnl, Cn2, Cn3 — MakCUMaJIbHOE YMCJIO YWICHUKOB B OITHOM JIy4e
COOTBETCTBEHHO CITMHHOTO, IPYAHOI0, OPIOLIHOIO M aHAJILHOTO TUIABHUKOB, BEPXHEi JIOMAaCcTH, CPeAHEN YaCTU U HYDKHEM JIONacTu
XBOCTOBOTO IJITaBHUKA; Sp.br. — YUCII0 OKOCTEHEBIIUX XXaOEePHBIX THIYMHOK, 0S.bF. — YUCIIO OKOCTEHEBIIINX 3JIEMEHTOB B 1-1ii )xabepHoi
nyre, r.br. — aucio nap xxabepHbIX Jtydeit; mx, pmx — maxillare u praemaxillare (1 — urjmoBMaHBIIM 3a4aToK, >1: n + 1 — MUIaCTUHKA C 1
npupociux 3yooB); dent — dentale (1 — UMIOBUAHBIHM 3aUaTOK, 2 — paclIUpeHHast KayJajJbHO IUIACTUHKA, 3 — €CTh IIPUPOCIIKE 3YOhI,
4 — 3aMKHYJIMCh OTBEPCTUS BIOJIb HUXKHETO Kpast KOCTH, 5 — eCTb CTEHKU TMOMaHAUOY/ISIPHOTO KaHajla 00KOBOM JUHUU, 6 — KaHa
3aMKHYT B TPYOKY), 1,,, — YMCIIO 3y00B Ha dentale, ang — anguloarticulare (0 (30ech 1 qajiee) — OTCYTCTBUE KOCTHOM 3aKJIagKy NaH-
HOTrO 3JIEMEHTa CKejleTa, 1 — 3a4aTokK, 2 — eCTh HUKHUI OTPOCTOK, 3 — €CTh BEPXHUI OTPOCTOK, 4 — €CTh KaHal CEICMOCEHCOPHOIM
CUCTEMBI, 3aMKHYTbIi B TPYOKY), pop — pracoperculum (1 — 3a4atok, 2 — eCTb OTBEPCTUSI CEIICMOCEHCOPHOTO KaHaja, 3 — eCTh MapHbIe
CTEHKHM 3alllUThl KaHasa, 4 — KaHaJl HaXOAUTCs B TpyOKe), psph — parasphenoideum (1 — UMIOBUIHBIN 3a4aTOK, 2 — €CTh TOHKUE 060-
KOBbIE€ OTPOCTKH, 3 — Oy;1aBOBUIHASI (pOpMa OOKOBBIX OTPOCTKOB, 4 — 3aMKHYJIUCh 3aJHUE OTBEPCTUS, 5 — 3aMKHYJIUCH MIEPEIHUE OT-
BepcTust), v — vomer (1 — nmapHslit 3a4aTok, 2 — ennHas IJIACTUHKA, 3 — eCTh FOJIOBKA U PYKOSITKA), seth — supraethmoideum (1 — 3a-
YaTOK roJIOBKU, 2 — €CTh 3aIHUI OTPOCTOK), fi* — frontale (1 — 3a4aToK OpOUTATILHOTO OT/EIIA, 2 — €CTh XKEI00 CEICMOCEHCOPHOTO Ka-
HaJla ¢ OTBEPCTUSIMU, 3 — €CThb OOKOBBIC BBICTYIbI 3alIMThl KaHala, 4 — KaHaJl 3aMKHYT B TPYOKY), g/ — glossohyale (1 — nmapHas
3aKJiagka, 2 — enrHas IUIacTUHKa, >2: n + 1 — miacTuHKa ¢ # IpUupoCImx 3y0oB), vert — 1To3BoHKHU (1 — ecTh 1-i1 3a9aToK Tea mo-
3BOHKA, 2 — €CTb 3aKJIaJIKU TeJl TO3BOHKOB B MEPEIHE YaCTH TYJIOBUILIA, 3 — 3aKJIaKa BCEeX TeJl TO3BOHKOB, 4 — 3aMbIKaHHME BCEX 3a-
KJIJIOK TeJl TO3BOHKOB B KOJIBLIA), 1,4+ — YACJIO TIO3BOHKOB, pred — nipepopcanyuu (4UciIo Koctei); Dpt, Apt — 4nciio OKOCTEHEBILNX
nrepurnoopon cooTBeTCTBEHHO D 1 A. 3nech u B Tabu. 3: nist FL: Haj uyepToil — npenesbl BapbUpPOBaHUsI 3HAYEHUL, MO YepToit —
cpeHee 3HaYeHMe 1 ero OILIMOKa; ISl OCTAIbHBIX MPU3HAKOB: B CKOOKaX — MpeAesibl BApbMPOBaHUsI 3HAYEHUI, 32 CKOOKaMU — Cpel-
Hee 3HaYeHUe.

CceMb—BOCEMb Tap XaOEpHbIX Jiyueil, 1ejbHas mia-
cTtuHKa glossohyale ¢ omHOI—ABYMS mapamMu 3y0OB,
OOKOBBIE OTPOCTKMY Ha IapacpeHoune. 3aa0XKmiInCh
Bce JIyuu B P, Bce BeTBUCThIE Jiyuu B D 1 A U TIO ceMb
nydeii B V, okocteHenn 9—10 nrepurnodopos D u 6—
8 nrepurnodopon 4. B nydax D 3a10Xujcst BTOpoit
YjieHUK. B XBOCTOBOM IJIaBHUKE JIy4M JIOTIACTEN Ha-
Yajan pa3BUBATLCS OBICTpee HEHTPAIBLHBIX, 00pa3ys
BbIpe3Ky IutaBHUKA. K Bo3pacty 50 cyt nipu FL 21.0—
22.5 MM y 4acTu ocobeli MOosIBUJICSI BO3yX B IjlaBa-

TEJIBHOM ITy3HIpe, a K 56—65 cyT B TOJIIE BOAKI IIA-
BaJii Bce ocoOu. ITonmbITKu cXBaThIBaTh MUIILY (MeE-
KMX SKABBIX JTMYMHOK XWPOHOMUI) NPU HATUINHU
GOJIBIIIOTO XEJTOTHOTO MeIKa (~ 6 X 3 MMm) (puc. 2)
TakXe OTMedeHbI ¢ Bo3pacTa 50 cyt. B Bo3pacte 60—
65 cyt nmurtanuck ~6%, a 74—76 cyt — 50% ocobGeit
(puc. 2a). Y yacTu nmurarolmuxcs ocodeil Haboga-
JIOCh YCKOPEHHME COMaTUIecKoro pocta. B Bospacre
66 cyTy muamHOK FL 20.9-23.1 MM IIepBBIM 3QJTOKIIT-
¢ OMIKHUI K XBOCTOBOMY TUIABHUKY YPOCTHIISIP-

Puc. 2. [IpeyinunHKY M paHHUE TMYMHKYU KapJIMKOBBIX (hOPM apKTUUeCKOro rojbua Salvelinus alpinus complex u3s 03ép Tokko
(a, 6) u Bonbioe JlenpuHao (B, I') IIPU MePEXOIe HA TAIl CMELIAHHOIO MUTAHMS: a — BO3pacT 76 cyT, minuHa teia mo CMUTTY
(FL) 23.0 mm; 6 — 105 cyT, 26.0 MmM; B — 96 cyT, 23.0 mm; T — 107 cyT, 26.7 MM.
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Bospacr, mec.

Puc. 3. Temn pocra (mmHa Tesna mo CMutty (FL)) MoJToau KapJUKOBBIX (POPM apKTUUECKOTO Toblia Salvelinus alpinus complex

u3 03€p Tokko (---) u bonpioe Jlenpuuao ( —— ): (-) — cpeqHee 3HaYEHUE, (I) — Mpenesnbl BapbupoBaHus, () — yIBOEHHas

ommbka cpenHero. Ocobu B Bo3pacTe 10 roja CrpyInnupoBaHbl B KJ1acchl 1o 1 Mec., crapiie roga — 1o 3 Mec. (rpaHuLa rnoka-
3aHa KOCOI 4epToil Ha TOpM30HTabHOM ocH). Llndpamu ykazaHo uyncio ocobeit. Ha Bpe3ke — KpuBbIe pocTa, alllpOKCUMU-

pOBaHHbIE MOJUHOMUATIBHBIMU JIMHUSIMU TpeHaa BTopoii ctereHu. O3. Tokko: y =2 X 1072x2 + 0.037 + 18.857, RP== 0.918;
03. bonbmioe JlenpuHmo: y = 1075x% +0.032 + 16.711, R?>=10.928.

HBI TO3BOHOK. K Bo3pacTty 74 cyT TMIMHKH TOCTHUT-
mm FL 23.6—24.0 mM (Ta6u1. 1).

B sToT nepron Havyanack aKTUBHAS 3aKJIaaKa oce-
BOTO CKeJIeTa U Yy BCeX 0COO€ii TMOSIBUINCH MapHbIN
3a4aToOK vomer, IIeCTb—CeMb OKOCTEHEBIIINX 3Kabep-
HBIX THIYMHOK (sp.br.) M mIMHHOE ceratobranchiale,
OKpyTIJasi TOJIOBKA CYIIPa3TMOMIA ¥ BTOPbIE YWICHUKU
Biydax D n A. K aToMy Ke BO3pacTy 3aJIOXKWINCH BCE
JIydM B OpIOIITHEBIX TIaBHUKax. C HaYaJoM pa3BUTHS
OCEeBOro cKejieTa MPUPOCThl IJIWHBI COCTABUIU B
cpenaeM 0.5—1.5 MM B Mec. (puc. 3). 3akiagka Ioj-
HOTO psiia TeJl IIO3BOHKOB IMpoJo/IKajlach 5—6 Mec.
(Tabm. 1), Tak Kak B Bo3pacte 243—256 cyT y HEKOTO-
PBIX TUUMHOK OTCYTCTBOBAIM OMMH—TPU 3a4aTKa Tell
IMO3BOHKOB B XBOCTOBOM OTJIEJIE.

BOITPOCHI UXTUOJIOTHUN Ne 6
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¥V oco06eii B Bo3pacte 97—103 cyT BBISIBUIN pa3BU-
THE CTEHOK CEMCMOCEHCOPHOTo KaHaja Ha dentale u
obpa3oBaHMe IIEbHON TUTACTUHKHU vomer. 2KenTok
COXpaHsUICS Y BCeX TMYMHOK B Bo3pacte 97—103 cytu
y 40% ocobeit B Bo3pacte 110 cyT (puc. 26), equHAY-
HO — y JTMYMHOK B Bo3pacte 123 cyt u gaxe 137 cyT.
B Bospacre 243—256 cyr y amuuHOoK FL > 29 MM
BIlepBble oTMeueHbl 4—10 npenopcanuii — cepuaib-
HBIX 2JIEMEHTOB, Ha3HAUeHNE KOTOPHIX, ITO-BUINMO-
My, 3aKJII0YAeTCs B MOMIEPXKAHUU ITOPCATBHONU MY-
CKyJaTypbl MEXIY YePENOM U CIIMHHBIM TLIABHUKOM
MpY 3HAYUTEITGHOM YBEJIMUEHUMW BBICOTHI Tejla BEIIIE
BEPXHUX OCTUCTBIX OTPOCTKOB ITO3BOHOYHMKA (TabJ1. 1).

YckopeHue pocra auunHoK KTO mpu 3anepxke
ocTeoreHesa Habmonanu B nHrepBane 360—487 cyr,
korna FL ysenuuunach ¢ 31.0—34.7 (32.9) no 41.0—
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ITMYYT'UH u op.

Puc. 4. [Iprsku3HeHHAast OKpacKa ABYXJIETOK KapJIMKOBBIX (hOpM apKTHUIECKOTO rojiblia Salvelinus alpinus complex n3 03€p Tok-
Ko (a, 6) u bonbioe JlenpuHao (B), BeIpallleHHbIX B 9KCIIEPUMEHTATbHbBIX YCIOBUSIX.

53.0 (45.5) MM (Ta6u1. 1). B 3TOT 1IEpuoI B CKeIeTE JIM-
YUHOK BBISIBUJIN TOJIBKO 3aKJIAAKYy HOBBIX YWIEHUKOB
B JlyyaX BceX IJIAaBHUKOB M yBeJIMUCHUE YHMCIIa Ka-
OepHBIX TEHIMMHOK.

OkpallleHHbIe aTlu3apuHOM Yelllyr B KaHaje 00-
KOBOI IMHUM BIIEPBbIC OTMEUYEHBI Y ocoon FL 42 mm
B Bo3pacte 395 cyT, a yelryw, UMeIoIue J0 IIeCTU
CKJIEPUTOB M PACIIOJIOXEHHBIE B HECKOJIBKO PSIOB
BBIIIIE U HUKE OOKOBOM TUHUU, — Y ocobeil FL 44.2,
49.6 1 57.5 MM B Bo3zpacTe 593 cyT, HO YeIIyd OTCYT-
cTBOBayIM y ocobeit FIL 40.2 1 53.3 MM B Bo3pacTe 573 cyT.
IToHOCTBIO TEIO TOKPBHITO Yellyéil y MaJbKOB
FL > 55 MM B Bodpacte 712 cyT. Takum oOGpazom, 11e-
pexol MO3AHUX JMYMHOK K MaJlbKOBOMY ITI€pUOIY
JIJTAIICST GoJiee TTOIyTroaa.

Okpacka MO3MHUX JIMYMHOK W PaHHHUX MaJbKOB
(puc. 4) BappupoBayia y KTO no cTeneHu BbIpaxkeH-
HOCTH TISITeH Ha O0KaxX TeJla U CHUHHOM, XPOBOM 1
XBOCTOBOM TIIaBHUMKax (puc. 4a, 40). IpynHbie,
OpIOIIHbBIE U aHAJIbHBII TIJIABHUKM Y BCeX 0cobeit Obl-
JI TIpO3pavyHbIMU 0€3 3€peH IMMTMeHTa.

Bénbinas yacts 3MOproHOB KTX mociie BbUIYILIE-
HUS JIexasa Ha OOKY, pa3BUTHE ObLIO OYEHb MEIJICH-
HBIM (PKEJITOYHBIMA MEIIOK YMEHBIIAJICS c1abo), U B
TeUeHME Mecs1ia IMOC/ie BBUIYTUIEHUST HAOII01a N BbI-
COKYI0 cMepTHOCTh (>80%). BbrkuBIMe ocobu Imo-
cJie mepeBoma B pexkuM 5—7°C B TeueHHUe TToIyTopa—
JIBYX MeCSLIeB ITePEXOANIIN K AKTUBHOMY IJIABAHUIO Y
JIHA aKBapMyMOB U K 86 CyT OT BBUIYIIJIEHUSI — K 9TaITy
CMelllaHHOTOo TTuTaHusl. Bo3ayx B IiaBaTeIbHOM My-
3pIpe U YCTOMYMBBIN MepeXom B TOJIIY HaOogaau
3HAYUTEJBbHO ITO3XKe Hayajla MUTaHWsI, K BO3PacTy
140 cyT. K Bospacty 163 cyT OHM HE3HAYUTEIBHO OT-
CcTaBaIM OT JTUYMHOK KTO 1o coMaTU4ecKoMy pOCTy
M cTerleHn TuddepeHIUPOBKU 3JIEMEHTOB CKelleTa
(Tabi. 2). Majioe 4ucyio BBIKUBIINX 0COOEH He 103~
BOJIWJIO TIPOJTATH TTOApAIlMBAHUE TMYMHOK 3TOM CEpUU.

Anomanuu ckenema. Tlo yacToTe BCTpe4aeMOCTHU
caMble MHOTOUYMCJIEHHBIE AHOMAJIUU OTMEUEHBI B 3a-
KJIaJIKe LEeHTPAJIbHBIX JIy4eii XBOCTOBOTO IIABHUKA —
CpocCIIMecs Y OCHOBaHUS JIydu; 0oJjiee TOHKUIA, yeM
OCTaJIbHbIC, VI KOPOTKUIA, COCTOSIIUIA U3 OTHOTO
YJIeHWKa, LIEHTPaJbHBINA JIyd; CpoCIIvecsd 10 BCeil

BOITPOCHI UXTHUOJIOTUHN Ne 6

TOM 63 2023
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Ta6muna 2. CpaBHUTEILHBIN aHAIM3 pOCTa U TPAH3UTUBHBIX (DEHETUICCKIX COCTOSHUI 3JIEMECHTOB CKeJIeTa y ocobeit
KapJIMKOBOI (DOPMBI apKTUUECKOTO Trojiblia Salvelinus alpinus complex 03. TOKKo, BeIpallleHHBIX B Pa3HbIX TEMIIEpaTyp-
HBIX peXXUMax

[Ipusnak KTx KTO KIx KTO KIx KTO KTx KTO
Bospacr, cyt 50 (3) 47—-48 (7) 103 (4) 103 (4) 133 (3) 130 (3) 163 (2) |157—162 (4)
FL, Mmm 19.7£0.6 | 21.5+1.1 | 20.3£0.7 | 25.7%£0.6 | 21.7+£0.8 | 259£0.3 | 23.5£0.7 | 248+ 1.3
P 5.7 10.8 9.8 13.0 9.0 12.3 11.5 12.1
D 9.7 12.5 12.0 15.0 11.7 14.7 15.0 14.0
A 9.0 10.3 10.0 13.0 9.3 12.3 12.5 12.1
14 33 5.8 7.0 8.3 7.0 8.7 8.0 8.4
Dn 1.0 1.8 1.0 2.0 1.0 3.0 2.5 2.8
Pn 1.0 1.0 1.0 1.0 1.0 1.0 1.3 L.5
An 1.0 1.0 1.0 2.0 1.0 2.3 2.0 2.0
Vn 0.7 0.8 1.0 2.0 1.0 2.0 1.5 1.8
Cnl 2.0 3.7 3.0 4.8 3.0 5.0 4.0 4.8
Cn2 2.0 3.2 2.8 4.0 2.3 4.0 35 3.9
Cn3 3.0 3.7 33 5.0 3.0 5.7 4.5 5.1
sp.br. 0 1.7 0.5 9.8 1.3 10.0 9.0 10.1
os.br. 0 0.7 0 1.0 0.3 1.0 1.0 1.0
r.br. 5.7 7.0 7.5 10.3 7.7 10.3 9.5 10.0
mx 6.3 8.3 8.5 11.3 10.0 13.3 10.5 12.1
pmx 4.0 5.7 5.0 7.3 6.0 8.3 7.5 7.6
dent 3.0 3.0 3.0 4.0 3.0 4.0 4.0 4.1
Agent 5.0 7.3 9.0 11.0 9.0 11.7 8.0 11.3
ang 1.0 1.0 1.5 3.0 1.3 2.0 2.0 2.4
pop 1.0 0.8 1.0 1.7 1.0 1.3 1.5 1.4
psph 1.0 2.7 3.0 3.0 3.0 3.0 3.5 3.0
v 0 0 0 2.0 0 2.0 L5 1.9
seth 0 0 0 1.0 0 1.0 1.0 1.0
Jr 0.3 1.5 1.0 2.0 1.0 1.7 1.8 2.5
gl 3.0 4.0 6.0 8.5 5.0 10.0 7.0 9.5
vert 0 0 0 2.0 1.0 2.0 2.0 2.0
Ayere 0 0 0 34.0 6.0 51.0 40.5 34.6
Dpt 0 8.2 5.0 11.0 4.0 11.0 10.0 10.9
Apt 0 5.7 2.0 10.0 1.3 9.0 9.0 9.0

IIpumeuanne. KTO, KTX — 0coOM KapJIMKOBOI (DOPMBI apKTUUYECKOTO ToJiblia 03. TOKKO, MHKYOMPOBaHHBIC 1 BhIPAILLIEHHbIE B OTHO-
CUTEJILHO TEIJIOM U XOJI0MHOM pexkxumax. s FL ipuBeneHo cpeaHee 3HaYeHUE U ero OIKMOKa, U1 OCTaIbHBIX MPU3HAKOB — CpeaHee
3Ha4YeHMe. 31eCh U B TaOJI. 4, 5: TIpM OLICHKE JOCTOBEPHOCTH pa3induii FL npuMmeHsiiu -kKputepuit CTbloIeHTa, OCTaIbHBIX TPHU3Ha-
KOB — U-kpurtepuit ManHa—YuTHU. 31ech U B Ta0JI. 4—6: B CKOOKaX YKa3aHO YKCJIO 0CO0€Ei B MPOGE; MOIYKUPHBIM LIPU(TOM BbIAE-
JIEHBI 3HAYEHUsI, TOCTOBEPHO paznuyatotiuecs rpu p < 0.05.

BOIMTPOCHI UXTUOJIOTUN  T1OoM 63 Ne 6 2023
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Puc. 5. AHoManMu ckeseTa UEeHTPAIbHbIX Jy4eil XBOCTOBOIO TUIAaBHMKA (—) Y JUYMHOK KapJIMKOBOI (hOopMbl apKTUUECKOTO
ronbua Salvelinus alpinus complex u3 03. TOKKO: a — HOpMaJIbHBIN TUIABHUK, O — TPU CPOCIIUXCS Yy OCHOBaHMUS Jiy4ya, B — JIBa
CPOCIINXCSI HA BTOPOM WICHUKE JIy4a, T — TOHKWUM [IEHTPIbHBIN JTyd.

IUTMHE COCEMHWE JIYIW, YMEHBIIIEHHOE W YBEJH-
YEeHHOE YUCJI0 WIEHUKOB (puc. 5). J1oasg ocobeit KTO
C TaKMMU aHOMAJIUSIMU B BO3pacTe A0 OIHOTOo roja
cocraBuina 27.1% (u3 300 mpoCMOTpPEHHBIX PBIO), B
BO3pacTe crapiie omHoro roga — 35.1% (u3 50 peIO).
HMHTepecHo, 9T0 aHOMaNU YHKIIMOHAJTBHO HAaNb0-
Jiee BaXXHBIX Jydeil jomnacteii C BCTpedyauCh €IM-
HuyHO (0.9%). OT™MeYeH psia MPEeATUIUMHOK U JIMYM-

HOK (~5—6%), v KOTOPHIX B JIy4ax BCeX IUIABHUKOB
aJM3aprMHOM OKpAaITUBAJICS TOJbKO TEePBBIN WM He-
CKOJIbKO TIOCJIEIYIOIIMX YJIEHUKOB, T.€. COJIM Kajlb-
LM HE TI0IIaJalyd B OpraHMYECKUiIT MAaTPUKC KOCTEM.
Takue ocodu eNMHUYHO JaxXke T0XXWBaIU 10 MaJabKO-
BOro nepuoja (puc. 6).

JOoBOJIBHO YacTO OTMEYallu OKpallleHHbIE ai3a-
PUHOM KOCTHBIE OOpa30BaHUS Pa3IUYHON (POpMBI

BOIMPOCHI UXTUOJIOTUN  Ttom 63 Ne 6 2023
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Puc. 6. XBOoCTOBbIE IUIABHUKM MaJIbKOB KapJIMKOBBIX
dopm apkTuueckoro rosela Salvelinus alpinus complex
u3 03€p Tokko (a) u bonboe Jlenpunno (6). B nucrans-
HBIX YaCTSIX IUIABHUKOBBIX JIyYeil YaCTUUHO OTCYTCTBYIOT
COJIW KaJIbLIMSI, OKpalllMBaeMble aTu3apuHOM.

BHYTPU X0opbl (puc. 7). DT o6pa3zoBaHUs ObUIN JIM-
00 pbIxJIOo chOPMUPOBAHHBIMU 1, IO-BUIAUMOMY, HE
OrpaHUYMBAIN TTOABUKHOCTh JIMYMHOK U MAaJIbKOB
(puc. 7a), 1n0O TIpencTaBisiaiu coO0M IJIOTHBIE He-
MpaBUIIbHON (POPMBI KOCTH IJIMHOIO B HECKOJIBKO
MO3BOHKOB; PacIIoJiaraJiuch Yallle B XBOCTOBOIA YaCTH
Tella U OrpaHMYUBAIM TOABUKHOCTH XBOCTOBOTIO
crebisa (puc. 76). Cpenn ocobeit ¢ He3aBepIIEHHBIM
Ne 6 2023

BOIMTPOCHI UXTUOJIOTUN  ToMm 63

Puc. 7. AHOManbHbIE KOCTH B XOp/€ JTUYMHOK KapJIUKO-
BOl (DOpMBI apKTUYECKOro Tonbla Salvelinus alpinus
complex u3 03. Tokko: a — pbIXJIble, HE CKPEIUIEHHbIE
MexXIy co00ii KOCTHBIE (DparMeHThl; 0 — MJIOTHBIC KOCTH,
OrpaHUYMBAIOLIE TUOKOCTh XOP/Ibl Y BCETO XBOCTOBOTO
cTeOs.

¥ TIOJTHBIM PSIIOM TeJI TIO3BOHKOB JOJIST PHIO ¢ aHO-
MaJIbHBIMU KOCTHBIMU OOpa30BaHUSIMH B XOpHAE CO-
cTaBuJjIa COOTBETCTBEHHO 12.5 1 20.6% (13 126 u 123
IIPOCMOTPEHHBIX 0c00¢eii). EMMHINYHO OTMEeUeHBI PHIOKI
C IOBYMS W Iaxe TpeMs aHOMAJbHBIMHM KOCTSIMH
(KOCTHBIMU CTYIIEHUSIMUA) B Pa3HBIX y4acTKaX XOpPIbI.
Pexxe oTMeuann HepOBHBIE COWICHOBHBIE ITOBEPXHO-
CTH TeJI TTO3BOHKOB (Y 2.7% y MaJIbKOB) M CpOCIITHECS
MO3BOHKHM (2.4% y pbIO C ITOJIHBIM PSIAOM Tell IO-
3BOHKOB).

Passutne KapJUKOBbLIX I'0JIbIIOB
o3epa bogbimoe Jlenpunao

JdwvaMeTp HaOyXIIMX MKPUHOK Yy pa3HBIX CaMOK
kBJI Bapsuposai ot 3.9—4.7 (4.18) 10 4.6—5.2 (4.85) MM,
a TocJie yaajJeHus HeOIIOMOTBOPEHHBIX MKPUHOK B
2015 r. coctaBui 4.0—4.7 (4.36) MM, B 2016 . — 4.0—
4.6 (4.26) MM, B 2018 1. — 3.3—5.3 (4.41) mMm. B mo-
CJIeMHEM ciIydae paclipelielieHne MKPUHOK MO aua-
MeTpy MMeNo nBa Tmka: 42% WKpuHOK — 3.3—4.2
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(3.8) MM, 58% — 4.5—5.3 (4.8) mM. LIBeT MKpUHOK
onenno-xénteiit (#FFDB8B). Hauano mosiBieHus
KPaCHBIX KPOBSIHBIX KJIETOK BIIEpBbIe HaOIIOIAIU
IIpU [UIMHE SMOPHUOHOB ~7 MM, Ha 41-e CyT OT o110~
norBopenus (50 rpagyco-nHeit) B 2013 1. u 48-¢ cyT
(90 rpamyco-aHeii) B 2014 1., a UX LUPKYJISILUAIO B
YpEBHO-OPBIKEEUHO apTepuy M OPYIMX KPYHMHBIX
cocyIax COOTBETCTBEHHO mpu 60 1 95 rpagyco-aHsX.
IIurMeHT B DIa3HBIX OOKajax IOABMWICA npua 60
(2013) u 100 (2014) rpanyco-musax. Beuryruienue kbJI
HabOmonanu yepes 3.4—3.6 mec. B 2013 ., 3.8—4.2 mec. —
B 2014 1., 2.9-3.8 Mec. — B 20152016 T, 3.0—3.5 Mec. —
B 2018 I. B 3aBUCMMOCTH OT TEMIIEPATyPHOTO PEXXMNMa
nHKyOauyu 1ipu 235—383 rpamyco-gHsx B 2013—2014 1.
un 531—-573 rpanyco-gHsx B 2018 r. ITo nanHabIM 2013—
2014 1r., TL CcBOOGOOHBIX 3>MOPHMOHOB COCTaBHWJIA
13.5—17.0 (16.0) MM (7 = 25 Mm). B 2018 I. B cooTBeT-
CTBMU C IBYBEPIIMHHBIM paclpeaesieHueM nuaMeTpa
UKPUHOK 29% CBOOOIHBIX 5MOpHOHOB mMmenu 1L
12.5—14.0 (13.3) MM, 71% — 14.6—18.4 (16.4) mm. s
BCEX BBUIYITMBILIKECS SMOPUOHOB ObLIN XapaKTEPHBI
cilabasi MeJTaHMHOBAasI IIMTMEHTAIMSI M Majoe YHMCIIO
3€peH XEITOro MUrMeHTa Ha TUIaBHUKAaX U IJIaBHU-
KOBOM KaiimMme. UHTEHCMBHOCTD IMMUTMEHTAILIMM ObLIa
BBILIIE TIpY 00JIee BEICOKOI TeMITepaType NHKyOaIun
U TofpaliMBaHusi. B TeueHue repBoro mMecsiia mnoi-
paluBaHus y OOJIbIIEH YacTU MPEAINIYNHOK B TIPO-
6ax HabIIIaIu TOJBKO pocT A0 18.5—21.0 (19.2) MM,
a oKpallluBaeMble ajJu3apvHOM KOCTHBIE 3aKJIaJIKu
orcytcTBoBaiu. B mpo6e 2018 1. cpenu mpeainynHoK
B Bo3pacTte 34 cyT Obl1a eTMHCTBEHHAs MeJIKasi 0CO0b
TL 15.2 MM ¢ KOCTHBIMHU 3a4yaTtkaMmu dentale m maxil-
lare cOOTBETCTBEHHO C OTHUM M IByMSI 3y0aMu, prae-
maxillare, anguloarticulare, parasphenoideum, om-
HOW mapoii >kabepHBIX JIy4eil U HECKOJIbKUMU JIyda-
MU BO BCEX IJIaBHUKAaX, KpoMe OpIOLITHEBIX (Tabd. 3).

B TeueHMe BTOpOrOo Mecsiiia Hayajcs OCTEOreHe3 y
BCeX MOAPOCIINX IPEIMYMHOK. Y 0cobeii Bo3pacTa
53—55 cyT uMeNnuch YeToCTHbIE KOCTU, parasphenoi-
deum, operculum, TpU—IIECTh Map KaOCPHBIX JTyUei,
MapHBIIl 3a9aTOK SI3BIYHOM KOCTH; JIy4YM, COCTOSIIINE
W3 OMHOTO WieHuKa B P, D, A v yacTuyHO B V; iyuu u3
IByX—Tpéx wieHnkoB B C (Ta6:. 3). B Bo3pacte 64—
73 cyT HecKobKo ocobeit nocturma 11 22.3—23.1 MM,
OCHOBHasI YaCTh pacTyiuux ocooeit — 17.5—20.5 (18.7) mm,
a ~1/3 ocobeii He pocia u coxpansina TL 13.9—15.9
(15.2) mM. 3amojiHEeHHE BO3IYXOM ILJIaBaTEIbHOTO
my3bIpst y 50—60% TnpemTMINHOK OTMETWJIM B BO3-
pacte 62—87 cyr Hauyajgo BHenlHero nmuraHus Ha-
Oomany NpH KOPMJIEHMM CMECBIO IJIAHKTOHHBIX
paukoB Daphnia u Diaptomus 3a HECKOJILKO CYTOK 10,
a IIpu KopMJieHnH octpakonamu (Ostracoda) 1 Mmen-
KUMU JTAYMHKAMHU XHUPOHOMUI — BCKOpeE IIOCie 3a-
MOJIHEHUSI TIaBaTeIbHOTO My3bIpsi. B aTOM Bo3pacte
JIMYMHKHU OCTaBAIMCh IPO3PaYHbIMU, U MPOIIOYEH-
Has IIMIIa XOPOIIo MPOCMaTPpUBAJIaCh B KMIIIEYHUKE
(puc. 2B). Ilepexon Ha 3Tam CMEIIAaHHOTO MUTAHUS
OBLI pacTIHYT 40 Bo3pacTa 110 n 6ojiee CyTOK.

IMNMYYTUH u np.

IlepBble 3auaTku Tea MO3BOHKOB (IBa—TpU YpO-
CTUJISIDHBIX) TIOSIBUJIUCH ¥ ocodu FL 22 MM B BO3-
pacte 89 cyT, a y Gosbliieii yaCcTh JUUYUHOK — B BO3-
pacte 103—116 cyt. IMeEHHO K 3TOMY BO3pPacTy ITOKPOBbI
JIMYMHOK YTPAaTWIN MPO3pavyHOCTh, MOTEMHeJ 6J1aro-
Japsi OTAEIbHBIM METAHMHOBBIM 3€pHaM, PACcTIOJIOKEH -
HbIM Ha TeJjleé M MJIaBHUKAaX U CrPYNIIMPOBAHHBIM B
MaJIbKOBBI€ MsITHA Ha OoKax TeJia (puc. 2B). 3a10Xu-
JIMCh TIapHBIM 3a4aTOK COIIHWKA, HaAIMIa3HUYHbIC
yactu frontalia, 04bIIast 9acTh Tydel B TJIAaBHUKAX,
a B 1ydyax D u A niosiBuics Bropoii ywieHuk. IToaHo-
CTBbIO HCYe3aeT XXEJTOUHBIM MEIIOK M HauMHaeTCs
MaccoBasl rubenb He Mepelielinx Ha dK30reHHOoe
MUTaHWE Y IPEeKPaTUBIIKX ITUMTAThCs ocobeit. B pas-
HbIE TOJBI 110 3TOM npuurHe morubdaio ot 50 o 99%
NpeTMINHOK. 2KabepHble TBIYMHKHU, ceratobranchi-
ale B HUCXOMSIIIEH BETBU XKaOepHOI Myru, eaBa pas-
JiInurmasi rojioBka supraecthmoideum y nuratoimxcs
oco0eil MOSBISIOTCS B TEUEHUE CIIEYIOIIEeTro Mecslia.
YcKopeHus pocTa M pa3BUTUS Y MATAIOIIUXCS JINUU-
HOK He OTMeueHo. 3akJiajika nocjaenHux jyueii B P, A
u V He 3aBepiiniiach y 4aCTU JIMYMHOK JaXe B BO3-
pacte 239—250 cyT. Y ocobeii FL > 28 MM 3aBepilieHa
3aKJaaKa MoJIHOTO psiia TeJl MO3BOHKOB. JIMUMHKM B
Bo3pacte 291—293 u 406—448 cyT 1 YaCTUYHO 0COOb
FL 32.7 MM B Bo3pacTe 525 CcyT coXpaHsIIM ciaadbo-
muddepeHunpoBaHHble dentale, anguloarticulare,
pracoperculum u frontale ¢ OTKPHITBIM CEICMOCEH-
COpPHBIM KaHaJIOM, y3KUi parasphenoideum 6e3 ot-
BepcTUii, operculum c BepxHeil BbIEMKOii, Majoe
yuciio (< 20) xkabepHbIX THIMUHOK (Ta6:1. 3). ColrHuK
MNpPEACTaBJIECH IIJIOCKOM TPEYyrojJbHOW IJIACTUHKOM
0e3 3a4aTKOB 3y00B. JINUMHKU COXpaHSIIA TEMHYIO C
OBaJIbHBIMI MaJIbKOBBIMU IISITHAMU OKpacKy (puc. 8)
Y MaJylo IBUTATeJIbHYIO 1 MUILEBYIO AaKTUBHOCTb.

V nByxieTok (1+) mosiBiasieTcst 4yellysl, oKpacka
3aMeTHO OJiemHeeT, McYe3aeT MeJaHUH Ha CIIMHHOM
M XBOCTOBOM ILUIaBHHMKax (puc. 4B), 3aBeplaeTcs
pa3BUTHE TTO3BOHOYHMKA (TeJIa [TIO3BOHKOB 3aMbIKa-
IOTCSI B KOJIBLO, IIPUPACTAIOT OCTUCTHIE OTPOCTKU U
p€bpa), Bo3pacTaeT IMIeBasi aKTUBHOCTh, YCKOPSI-
IOTCSI POCT U OCTEOTeHE3, HACTyIaeT MaJbKOBBII Te-
puon pa3Butus Kapaukos. [lo-Buammomy, B 3TOM
BO3PACTHOM MHTEpBaJjie IIPOUCXOIAIT ITOAbEM B Mesia-
ryuaib 1 Iepexo K oonuraTtHoii niaankrodarun. O-
HaKO TMOJHOCTBIO CEpPeOpPUCTO MeIarndyecKoi
OKpaCK! y NO3IHUX JUIMHOK 1 MAJILKOB HE HaOJIIO-
Janu. Y BeIpallileHHOTo HaMu MayibKa FL 71 MM B BO3-
pacte 3 roma dYellysd OKpalllMBajach aau3apruHOM
TOJILKO B KaHajie 0OKOBOI JIMHUU. DTa 0COOb UMesia
37 xkaOGepHBIX THIYMHOK, XOPOIIO C(hOPpMUPOBAHHBII
COIIIHUK C BIIEPBbIC ITOSIBUBIIMMMUCS IIIECTHIO 3yOaMMU;
KOCTU 4Yeperna, Hecyllue KaHaJl CeiCMOCEHCOPHOM
CUCTEMBI, B Ie(PMHUTUBHOM COCTOSIHUHU U IIpeaopca-
JIMM, KOTOpBIe HE 3aKJIaAbIBAJINCh B TeUCHUE JINUM-
HouHoro nepuopaa (tadia. 3). IloiimaHHBII B 03epe
UK Man€k FL 78 MM, BO3pacT KOTOPOIo I10 OTO-
JINTaM COCTaBMII 2+ Toja, 110 CTEIIEHU Pa3BUTHSI CKe-
JileTa He OTIMJAJICSI OT 3TO# JlabopaTtopHOil 0coOu.

BOTIPOCHI UXTUOJOTUU Ne 6
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Ta6muna 3. OLeHKU pocTa U TPaH3UTUBHBIX (DEHETUUYECKUX COCTOSTHUI 3JIEMEHTOB CKeJleTa y ocobeit KapJInKoBoit hop-
MBI aDKTUYECKOTO Tosibla Salvelinus alpinus complex 03. bosbiiioe JIenpruHIO B 9KCIIEPUMEHTATbHBIX YCIOBUsIX (6—8°C)

Bospact nocie BbutyruieHUsI, CyT (4MCiIo ocobeii B mpooe)

Hpuonax 34 (1) 53-55(5) 94-96 (9) 107—110 (6) 130—142 (21) 161—168 (6)
FL. 15.2 19.5-21.5 17.0-23.0 20.3-23.5 21.0-24.5 22.9-24.2
20.5+£0.3 199+0.7 22.0+0.5 229+0.2 23.4+0.2
P 5 7.8 (5-9) 9.4 (6—12) 8.3 (3—-12) 11.3 (9—13) 12.5 (12—13)
D 7 11.0 (8—14) | 11.4(7—-14) | 12.6 (12—13) 13.7 (10—16) 13.3 (13—14)
A 4 7.8 (5-9) 9.7 (6—12) | 11.6 (10—12) 12.1 (10—-13) 12.7 (12—13)
Vv 0 1.0 (0-3) 5.3(0-8) 6.4 (4-9) 7.8 (6-9) 8.3(8-9)
Dn 1 1 1.2 (1-2) 1.2 (1-2) 1.7 (1-2) 2
Pn 1 1 1 1 1 1
An 1 1 1.2 (1-2) 1.2 (1-2) 1.6 (1-2) 2
Vn 0 0.8 (0—1) 0.9 (0—-1) 0.7 (0—1) 1.0 (1-2) 1.3 (1-2)
Cnl 2 2.2 (2-3) 3.2(2-4) 2.8 (2—4) 3.8(3-4) 4
Cn2 2 2.2(2-3) 23(1-3) 2.8(2—4) 3.5(3-4) 4
Cn3 2 2.4 (2-3) 3.2(2-4) 3.0(2—4) 4.1 (3-)5) 4.7 (4-5)
sp.br. 0 0 0.2 (0-1) 1.7 (0—4) 4.6 (1-8) 4.7 (1-11)
os.br. 0 0 0.3(0-1) 0.8 (0—1) 1 1
r.br. 1 4.5 (3-6) 7.1 (5-9) 7.8 (7-8) 8.5(8-9) 9.2 (9—-10)
mx 3 4.8 (3-7) 9.6 (6—15) 7.5 (5—10) 10.3 (7—-12) 11.2 (10—-13)
pmx 1 2.8 (2—4) 5.4 (4-7) 6.3 (4-9) 7.1 (5-9) 7.0 (6—11)
dent 1 3 3 3 3.1(3-4) 3.3(3-4)
Agent 0 3.3(3-4) 9.1 (5—13) 7.0 (6-9) 9.6 (6—15) 10.8 (8—13)
ang 1 1 1.4 (1-2) 1.4 (1-2) 1.6 (1-3) 2.2 (2-3)
pop 0 0.2 (0—1) 1 1 1.2 (1-2) 1.4 (1-2)
psph 1 1.4 (1-2) 2.2 (2-3) 2.5(2-3) 3 3
14 0 0 0.4 (0-2) 0.5(0-1) 1.4 (0-2) 1.5 (1-2)
seth 0 0 0 0 0.4 (0—1) 0.8 (0—1)
fr 0 0 0.4 (0—1) 0.8 (0—1) 1.2 (0-2) 1.4 (1-2)
gl 0 1 6.0 (1-11) 7.3(5-9) 8.3 (4—11) 8.7 (7—-13)
vert 0 0 0.7 (0-2) 1.2 (0-2) 2.0 (1-2) 2.2 (2-3)
- 0 0 3.6 (0—-23) 6.0 (0—16) 16.0 (2—28) 34.5 (14—65)
pred 0 0 0 0 0 0
Dpt 0 0 2.7 (0—10) 1.2 (0-7) 9.5 (0—11) 10.2 (9—-11)
Apt 0 0 1.0 (0-5) 0.5 (0-3) 7.4 (0-9) 8.0 (6—10)
BOIMTPOCHI UXTUOJIOTUN  T1OoM 63 Ne 6 2023
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Ta6mma 3. OkoHUaHUe

IMNMYYTUH u np.

BospacTt nociie BeUTyIUICHMS, CYyT (Y1CI0 0cobeit B mpobe)

[Tpu3Hak
190—-194 (5) | 239-250 (13) 264 (4) 291-293 (4) | 406—448(5) 525(1) 1095 (1)
FL. 23.0—26.3 23.0—-26.0 24.1-28.3 28.0—30.5 28.0—-31.0 327 710
24.3%0.6 24.8+£0.3 26.7+0.9 29.71 0.6 29.5%£0.6
P 12.0 (11-13) | 11.9 (10—13) 12 13 (12—-14) | 12.6 (12—14) 12 13
D 14.2 (13—15) | 14.9 (14—16) | 15.5 (14—16) | 15.5 (15—16) | 15.2 (14—16) 15 15
A 13.0 (12—14) | 12.8 (12—13) | 13.8 (12—15) 13 13.4 (13—14) 14 14
vV 8 8.7 (8-9) 8.8 (8-9) 9 9 8 9
Dn 1.8 (1-2) 2.3(1-3) 3 3.4 (3-4) 3.2(2-4) 7 9
Pn 1 1.3(1-2) 2.0 (1-3) 2.5(2-3) 2.6 (2-3) 4 9
An 1.8 (1-2) 2.2 (1-3) 2.8 (2-3) 3 2.8 (2—-4) 4 10
Vn 1 1.3 (1-2) 2.8 (2-3) 3 2.8 (2-3) 3 9
Cnl 3.8(3—4) 4.5 (3-5) 5.8 (5—6) 6.3 (6—7) 5.6 (5-7) 8 15
Cn2 3.8(3—4) 3.8(2—4) 13.3 (8—16) 5.5(5—6) 4.8 (4—6) 7 12
Cn3 4.6 (4-5) 5.0 (3—6) 4.8 (4-5) 6.8 (6—7) 6.2 (5-7) 8 15
sp.br. 9.6 (5—16) | 10.5(8—14) 5.8 (5—6) 15.8 (13—17) | 16.0 (14—18) 20 37
os.br. 1 1 2.0 (1-3) 2.3(1-3) 2.2(2-3) 3 3
r.br. 9.6 (5—16) 9.8 9—-11) 10.5 (9—12) | 10.8 (10—11) | 11.1 (10—12) 11 12
mx 11.2 (9—13) | 12.4(9-17) | 9.8(7—13) | 12.3(11-14) | 12.6 (10—16) 11 21
pmx 7.4 (7-9) 7.9 (6—10) 8.0 (7-9) 7.8 (6-9) 6.6 (6—8) 8 10
dent 3.2(3—4) 3.1(3-4) 3.8(3—4) 4 4 5 6
Agent 9.8 (8—12) 9.6 (7—11) | 12.0 (10—13) | 10.3(9—13) | 11.4 (10—13) 1 14
ang 2.2(2-3) 2 2 3 2.8 (2-3) 3 4
pop 1.2 (1-2) 1.4 (1-2) 1.8 (1-2) 2 2 3 3
psph 3 3 3.3(3—4) 3 3.4 (3—4) 5 5
v 1.8 (1-2) 1.7 (1-2) 2 2 2 2 3
seth 0.6 (0—-1) 1.1 (1-2) 1.3 (1-2) 2 2 2 2
fr 2 1.5 (1-2) 2.3(2-3) 3 3 4 4
gl 7.8 (6—10) 11.7 (8—16) | 10.5(9—12) | 10.0 (9—11) | 11.8 (9—14) 9 15
vert 2.2(2-3) 2.3(2-3) 2.8 (2-3) 3 3 3 4
Ayert 48.4 (26—64) | 55.5 (26—66) | 61.3 (50—66) | 64.5 (63—65) | 64.6 (64—66) 65 65
pred 0 0 0 0 0 0 16
Dpt 10.8 (10—12) | 11.3 (10—12) | 11.3 (10—12) | 12.3 (12—13) | 11.8 (11—13) 12 12
Apt 8.2(7-9) 9.4 (8—10) | 10.0 (9—11) 10 10.0 (9—-11) 11 11
BOITPOCHI UXTUOJIOTUN  T1OoM 63 Ne 6 2023
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Puc. 8. Okpacka mnunaku FL 37 mm (Bo3pact 1+, 524 cyT) KapauKoBoit (hoOpMbI apKTUUECKOTO Toiblia Salvelinus alpinus com-

, L L2400077772
l%‘///////'}c‘/lfll'////

(a)

Puc. 9. Anomainu (1) cTpoeHMsT BEpXHMX OCTHCTEIX OTPOCTKOB (a) M 06aBovHbIe 1yuH (1 )B aHATBHOM IUTaBHUKE (6) THINHOK
KapJIMKOBO# (hOpMbI apKTUYECKOTO Toublia Salvelinus alpinus complex u3 03. boabioe JlenpruHno.
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Tabauma 4. CpaBHUTEIbHBIE OLICHKM POCTA M CTEIIEHU PA3BUTHUSI SJIEMEHTOB CKeJleTa JIMYMHOK KapJIMKOBOW (hOPMBI
apkTuyeckoro roybua Salvelinus alpinus complex 03ép Tokko (KTO) u Bonbioe Jlenpunno (kbJI) u3 omHOBO3pacTHBIX

BBIOOPOK
Bospacr roce BbUIyTUIeHUS, CYT
TTpusnax 94-97 130—142 242-264 415428
KTO (8) kbJI (14) kTO (20) | xBJI (20) | xTO (10) kbJI (17) kTO (3) kBJI (5)

FL, mm 24.0 19.9 24.2 23.0 27.1 25.2 38.3 28.3
P 11.1 8.7 11.8 11.3 12.7 12.0 12.3 12.4
D 13.1 10.6 14.0 13.7 15.1 14.9 15.0 15.6
A 10.8 7.8 11.3 12.1 12.9 12.9 12.7 13.4
4 7.8 4.4 8.1 7.7 8.3 8.7 8.3 9.0
Dn 2.0 1.1 2.3 1.7 34 2.3 5.7 3.0
Pn 1.2 1.0 1.3 1.0 2.6 1.4 4.0 2.2
An 1.6 0.9 2.1 1.6 3.2 2.3 5.0 2.4
Vn 1.3 0.7 1.8 1.0 3.0 1.6 5.3 2.4
Cnl 3.8 3.0 4.4 3.8 5.6 4.7 8.3 5.2
Cn2 3.5 2.2 3.8 3.5 5.1 4.1 7.0 4.6
Cn3 4.1 3.0 4.8 4.1 6.4 5.1 9.3 5.8
sp.br. 5.4 0.4 7.9 4.5 14.1 11.1 24.0 15.6
o0s.br. 0.9 0.4 1.0 1.0 2.0 1.2 3.0 1.6
r.br. 8.6 6.6 9.5 8.5 10.6 9.9 11.0 10.8
mx 10.0 8.9 11.9 10.4 13.5 11.6 17.0 11.6
pmx 6.3 5.0 7.2 7.2 8.0 7.8 8.0 7.0
dent 3.8 3.0 3.6 3.1 4.5 3.4 5.5 4.2
Agent 8.6 8.3 11.8 9.6 11.9 10.2 13.0 10.8
ang 2.0 1.3 2.1 1.6 2.4 2.0 4.0 2.8
pop 1.4 0.9 1.2 1.1 1.8 1.5 2.5 1.6
psph 2.6 2.1 33 2.9 3.8 2.9 4.3 3.6
v 1.0 0.4 1.3 1.4 2.0 1.8 2.0 2.0
seth 0.5 0 0.7 0.4 1.4 1.1 2.0 2.0
fr 1.5 0.4 1.6 1.2 2.8 1.8 4.0 2.8
gl 5.8 5.6 8.4 8.5 9.1 11.2 9.7 10.2
vert 1.5 0.6 1.9 2.0 2.5 2.4 33 2.8
Ayert 14.0 2.5 37.4 15.7 53.6 56.9 62.7 62.8
pred 0 0 0 0 3.9 0 17.3 0
Dpt 9.1 3.1 9.2 9.5 11.6 11.2 12.0 12.2
Apt 7.1 1.4 7.4 7.3 9.5 9.5 10.0 9.6

ITpumevanue. 3nech 1 B Ta0. 5, 6: IS BceX MPU3HAKOB MPUBEICHBI CPETHUE 3HAYEHUSI.

Ero delrys Takske oKpallliBaJlaCch aJIM3apUHOM TOJIb-
KO B 00KOBoI1 TnH1UM. HanmpoTuB, BeIpallieHHEIE B J1a-
ooparopuu Manbku FL 81 u 84 MM B Bo3pacte ~3 u
4 et OBUIA HOTHOCTBIO MOKPBITH OKPAIlIeHHO ajIn-
3apMHOM 4Yellyeil u umenu 34 1 36 KabepHbIX THIUMHOK.

Anomanuu ckenema. Habmromanu psin aHoMalnuid B
CTPOEHUU LIEHTPAJIbHBIX JIy4eil XBOCTOBOTO IJIAaBHU-
Ka, JONOJIHUTENbHBIX JIydeil aHaJIbHOIO IUIaBHMKA,
BEPXHUX OCTUCTBIX OTPOCTKOB (puc. 5, 9). OnHako
nogoOHbIe aHOMaMK y ocobeii KBJI BcTpewanuch
eIUHNYHO, 3HAYMTEILHO pexe, 4eM y ocobeii KT O.

K umcny aHomanuii pa3BUTHUSI HYXKHO OTHECTH
ONMCAaHHbIE BBIIIE HAPYLICHUST KaJblIU(GUKALIUY JTy-
Yeil IJIaBHUKOB, KOTOPbIE BBISIBISIOTCS IO OTCYT-
CTBUIO aIM3apMHOBOI OoKpacku. Kak n3BecTHO, anm3a-
PUH OKpalllMBAacT COIM KaJIbLIMs, BXOASIIME B COCTaB
KOCTHOM TKaHU U, TAKUM 00pa30M, TTOHIKEHHAS Kajlb-
mudukanys ckenera KbJI 1 3HauMTeIbHAsT CMEPTHOCTD

NPEIMYMHOK U JIMYMHOK, Y KOTOPBIX OTCYTCTBOBAIU
OKpallleHHbIE OKOCTEHEHMSI, CBsI3aHAa C HapyleHUSIMU
MEXaHM3Ma YCBOEHUSI KOCTHOM TKAHbIO COJIEN KaJIbLIUS
MpH TyOOKOBOTHOI amanTaiiu.

CpaBHUTe/IbHBI AHAIM3 PA3BUTHSA FOJIBIOB IBYX
KapJaukoBbix ¢opm

Pazeumue ckesema. TIOCKONBbKY TeMIlepaTypHbIe
pexuMbl nHKyOarmu ukpel KTO u KBJI 3a psg et
9KCIIEpUMEHTa pa3invyajucCh, O Y€M MOXKHO CYIUTb
MO BBIIENPUBEAEHHBIM YHMCJIaM Tpaayco-IHEeu ot
OIUIOJIOTBOPEHUSI A0 BBUIYIUICHUS, a TToApaluBaHue
KaXXIbIi TOI MPOBOIWIN IPU CXOMHOU TeMnepartype,
MPOBEJN TPU CPABHUTEIbHBIX aHAIM3a: MEXIY BbI-
6opkamu omHoBo3pacTHBIX KT O u KBJI (Tab6i. 4), BbI-
o6opkamu KIx n xBJI (Tabi. 5) 1 BEIOOPKAMM OITHO-
pa3sMepHbIX ocodeit KT'O u kbJI 6e3 yuéta nx Bo3pacra

BOITPOCHI UXTUOJIOTUHA
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Puc. 10. MisMeHeHUs cpenHero rokasareisi cterieHu auddepeHumnpoBku ckenera (30 Mpru3HAKOB) BeIpAIIeHHOM B JJabopaTo-

pUM MOJIOAM KapiIMKOBBbIX (popM apkTuueckoro roabua Salvelinus alpinus complex n3 03ép Tokko (TEmblil (- - @ - -) U XO-

JIONHBIA (... [ ...) pexumbl) u bonbmoe Jlenpunno (— A —) B 3aBUCMMOCTH OT BO3pacTa (a) U 1I1HbI Tena (6). Kaxnas

TOYKA COOTBETCTBYET CpeIHEMY 3HAUEHUIO B BbIOOpKax 13 2—21 ocobeil, CrpynnyMpoBaHHbBIX 110 pa3HbIM BO3PACTHBIM UHTEP-
BajiaM, 3a UCKJIIOYEHHUEM MEePBOit U ABYX MOCIEAHUX Y pbIO U3 03. bosbiioe JlenpuHI0, COOTBETCTBYIOLIMX OMHOM 0COOU.

(tabn. 6). I1pu BeUTYIIEHUM SMOpUOHBI KT'O ObLIN
KkpymnHee KBJI, 1 3To mpenMyllecTBO COXpaHSIOCh U
Jaxke VYBEIWMYMIIOCh K Bo3pacty 415—428 cyt.
V nepBbIX JOCTOBEPHO OBICTpEE 3aKIAJAbIBAIUCH JIy-
yu B Pu V u unenuku B nydax D, A, V' u C, a Takxke
CynpasTMOuJ, >kabepHble TBIMMHKU U TeJla TO3BOH-
KOB, ObicTpee nuddepeHurupoBainuch dentale, angu-
loarticulare, pracoperculum u parasphenoideum ( U-tecr:
p < 0.05). Ilo crenenu ouddepeHIUPOBKU OOJIb-
IIMHCTBA WMCITOJb30BaHHBIX JJISI CDABHEHUSI DJIEMEH-
TOB CcKeJleTa pa3BuTtue JIMYMHOK KI'O B Bo3pacte
242—264 cyT He OTIMYaoCh OT TAKOBOTO JIMYMHOK
kbJI B Bo3pacte 415—428 cyt (Tabdi. 4).

ITpu cpaBHeHuu KTx 1 KBJI nocToBepHbBIE pa3iu-
Yusl BeCbMa HEBEJIUKHU. Y ocobeit KIX paHbllie 3a10-
XUanch pracoperculum m nenapHoe glossohyale. On-
HaKo Mo37IHee TeMIT ocTeoreHe3a KbJI ObL1 BhIIIIE, U K
Bo3pacty 163 cyT IMUUHKU JOCTOBEPHO HE pasjinya-
JINCh HU T10 OOJHOMY M3 MCIOJb30BAaHHBIX I CPaB-
HEeHMs TpU3HaKoB (TabJl. 5).

bonee mponBunyTy1o nnd@epeHIINPOBKY CKeeTa
y IMYMHOK 1 MajibKoB KT O B cpaBHeHuu ¢ KBJI 1 KTx
IpY OOUHAKOBOM BO3pacTe WLIIOCTPUPYIOT rpadpuku
3aBUCMMOCTHY CyMMapHOTO YCPETHEHHOTIO IMOKa3aTe-
Jis1 iupepeHIMPOBKY IO BCeM TPpU3HAKaM OT BO3-
pacta (puc. 10a). HaubGonee mHTEpeCHBIMM IIpemd-
CTABJISIIOTCSI  Pe3yJbTaThl CPaBHEHUSI OXHOpPa3Mep-
HBIX 0co0eil 6e3 yuéra ux Bozpacra (tabi. 6). Ocobu
KTO ornuuanuck 6ojiee mud@epeHInpOBaHHBIMU
dentale u B TpeTbeii pazmepHoii rpyrme (30.0—32.9 mm)
frontale, anguloarticulare u pracoperculum 3a cyért
0oJiee pa3BUTOI 3alIUTHI CEICMOCEHCOPHOIO KaHajla
3THUX KOCTei, 1 6oJiee pa3BUTHIM parasphenoideum, a

BOTTPOCHI UXTUOJOTUU Ne 6
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Tak>ke OOJIbIIMMU YMCJIOM 3y0OOB Ha BCEX YETIOCTHBIX
¥ SI3BITHOM KOCTSIX M YMCJIOM YJIEHUKOB B Iydax A, V'
u C. Hanmportus, y iuunHok KBJI, HecMoTpst Ha Gonee
Mo3gHee Havajao 3aKJagKM TeJl TTO3BOHKOB, nudde-
PEHLMPOBKA MO3BOHOUYHMKA MPOUCXOAMIIA ObICTpee
(vert nocToBepHO OoJbIIe B rpymmnax 24.0—26.9 MM u
27.0—29.9 Mmm). OTaeabHO HYXXHO OTMETUTh CEPUIO
KOCTei Tpenopcanuii, KOTOpble 3aKJIaablBalOTCA Y
JMIHOK KTO ¢ Bo3pacta 242—264 cyt (Tabi. 4) npu
FL 27.0—29.9 MM, a y tnunHoK KBJI oTcyTcTBYIOT Ha
MPOTSKEHNH BCETO JUIMHOYHOTO pa3BUTHUS (Ta0I. 3,
6). B ieoM ke cpemHue TeMITbl IU(depeHInPOBKI
10 OTHOIICHUIO K IJIMHE TeJIa TI0 COBOKYITHOCTH BCeX
npu3HaKOB ObuTH O7M3Ku (puc. 1006).

Mepucmuueckue npusznarku u OAuUHa HcabEpHbIX Mbl-
yyuHoK. JIKue B3pocble ToJiblibl KapJIMKOBO# (hop-
MBI 13 03€p Tokko u bonbmoe JlenpuHao 3HaYMMO
pa3inyamTcs MO OOJBIIMHCTBY MEPUCTUYECKUX
npu3HakoB. HauGosbliline paznnuuss HaOIIOOAI0TCS
IO YMCIIy XKaOepHBIX TBIYMHOK, Yellyili B OOKOBOIA
JIMHUU Y TIO3BOHKOB, a Pa3jIMyusl MO YUCITY Kabep-
HBIX JIy4eil, TUIABHUKOBBIX JIydyeil ¥ MUJIOPUYECKUX
MPUIATKOB HEBEJIUKU. TakKe BBISIBISIIOTCS pasiiu-
49U 110 IMHE Xa0epHBIX THIMMHOK (Tadi1. 7, puc. 11).
Y B3poCBIX TONBIOB U3 03. bombioe JlenpuHao mo
CpaBHEHUIO C ToJblaMU U3 03. TOKKO 3KaOEpHBIX ThI-
YMHOK B CpeaHeM OOoJbllle Ha 5.2, HO y JIaGopaTOpHOt
MOJIOIW B TeUYEHME MEPBBIX IOJIyTOpa JET UX YUCIIO
IpU OAVHAKOBOM BO3PAcTe MEHBIIIE, YeM Y MOJIOAU
u3 03. Tokko (puc. 12a), a mpu OAMHAKOBOU JIMHE —
Ttakoe Xxe (puc. 126). K Bo3pacty 3 1eT u ipu IIiHe
70—80 MM OHM, OOHAKO, OOTOHSIIOT MOJIOOb U3
03. Tokko B cpegHeM Ha YeThbIpe TBIMMHKU, IPA 3TOM
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Tab6muna 5. CpaBHUTEILHBIN aHAIM3 pOCTa U TPAH3UTUBHBIX (DEHETUICCKIX COCTOSHUI 3JIEMECHTOB CKeJIeTa y 0cobeit
KapJMKOBOIi (popMbl Salvelinus alpinus complex 03ép TOKKO, BhIpallleHHbIX B XOJIOAHOM pexume (KTx), u bonbioe Jlen-

pungo (xkbJI)

BospacTt nocie BeUTyILIEHUS, CYT
TpusHak 45-55 103 130—135 163
KTx(3) | xBJI(6) | kTx(4) | xBJI(5) | xTx(3) | kB (4) | xTx(2) | xBJI(2)

FL, MM 19.7 20.8 20.3 21.0 21.7 22.4 23.5 24.2
P 5.7 7.7 9.8 1.0 9.0 11.5 11.5 12.5
D 9.7 11.0 12.0 12.6 1.7 14.2 15.0 13.5
A 9.0 8.0 10.0 11.6 9.3 12.0 12.5 13.0
14 3.3 0.8 7.0 6.4 7.0 7.8 8.0 9.0
Dn 1.0 1.0 1.0 1.4 1.0 15 2.5 2.0
Pn 1.0 1.0 1.0 1.0 1.0 1.0 15 1.0
An 1.0 1.0 1.0 1.4 1.0 1.5 2.0 2.0
Vi 0.7 0.3 1.0 1.0 1.0 1.0 1.5 2.0
Cnl 2.0 2.3 3.0 3.6 3.0 3.8 4.0 4.0
Cn2 2.0 2.3 2.8 3.4 2.3 35 35 4.0
Cn3 3.0 2.5 3.3 3.8 3.0 4.0 4.5 4.0
sp.br. 0 0 0.5 1.4 1.3 3.0 9.0 8.5
0s.br. 0 0 0 1.2 0.3 1.0 1.0 1.0
rbr. 5.7 4.1 7.5 7.2 7.7 8.8 9.5 9.5
mx 6.3 4.5 8.5 9.8 10.0 9.5 10.5 1.5
pmx 4.0 2.7 5.0 6.0 6.0 7.3 7.5 8.5
dent 3.0 3.0 3.0 3.0 3.0 3.0 4.0 3.3
e 5.0 3.3 9.0 7.4 9.0 8.8 8.0 10.5
ang 1.0 1.0 15 1.4 1.3 1.3 2.0 2.5
pop 1.0 0.2 1.0 1.0 1.0 1.0 1.5 1.8
psph 1.0 1.2 3.0 2.4 3.0 2.8 35 3.0
y 0 0 0 0.8 0 1.0 1.5 2.0
seth 0 0 0 0 0 0 1.0 0.5
fr 0.3 0 1.0 1.0 1.0 0.8 2.5 1.8
gl 3.0 0.8 6.0 6.6 5.0 9.8 7.0 10.0
vert 0 0 0 1.0 1.2 2.0 2.0 2.5
Ryert 0 0 0 6.3 6.0 13.5 40.5 61.0
pred 0 0 0 0 0 0 0 0

Dpt 0 0 5.0 7.6 4.0 7.8 10.0 11.0
Apt 0 0 2.0 4.0 1.3 6.0 9.0 8.5

B 00€UX CEpUSIX Ha YEThIPE—IISATh THINMHOK MEHBIIIE,
YeM Y B3POCIBIX PHIO.

2KaGepHble THIYMHKM 3aKJIaIbIBAIOTCS B BUJIE HE-
OOoTBIINX OYTOPKOB M 3aTeM HAYMHAIOT YIUIMHSITHCS.
I1pu 3TOM UX OTHOCUTENbHAS IJIMHA B % JUTMHBI TO-
JIOBBI OBICTPO yBeIuumBaeTcs 40 Bo3pacTta ~500 cyT u
FL ~60 MM, ocJjie 4ero e€ yBeJM4yeHUe 3aMeISIETC,
WHIEeKC cTadbunusupyetcs (puc. 128, 12r) u y kapau-
KOBBIX TOJIBLIOB YK€ MaJIO MEHSIETCSI B TEUCHUE KM 3-
HM, a y O0oJjiee KpYIMHBIX (DOPM C pOCTOM HAaYMHAET

cHuXarbcs. Y MajbkoB KbBJI XabepHble THIYMHKU
JUTMHHEEe, 4eM Y MaibKoB KT'O, 4To coBmamaeT ¢ Ha-
MpaBJIeHUEM UX Pa3JIMuMuili y B3POC/BIX PBIO, Ipu
sToM y ManbkoB KBJI u KTO oHu 110Ka e11é Kopoue,
yeM y B3POCJIbIX 0CO0eH 13 TOro Xxe ozepa (Tadi. 7).

Yucio yenryit B 00KOBOI TMHUM OJIU3KO K nedu-
HUTUBHOMY JIMIIIb Y HECKOJIbKUX HanboJjiee KPymHbIX
JJaGopaTOPHBIX IK3EMILUISIpOB. B 06enx mapTusix oHO
cocTaBJIsIeT B cpeaHeM ~121.5 denryii, 4To IIpUMEpPHO
Ha YETBIPE U I€BITh MEHbIIIE, YEM Y AUKUX B3POCIIBIX
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Tabomuna 6. OueHKU cTeTrieHU pa3BUTHS JIEMEHTOB CKeJleTa TIMYMHOK KapJIMKOB apKTUYeCKOTo roibla Salvelinus alpinus
complex 03ép Tokko (KTO) u bonbmoe Jlenpunno (KbJI) u3 onHOpa3MepHbIX BLIOOPOK

Pasmepnas rpynmna (FL), MM
ITpusHak 24.0—26.9 27.0-29.9 30.0—-32.9
KTO (58) kBJI (35) KTO (35) kBJI (12) KTO (13) kBJI (8)

FL, MM 25.2 25.0 28.0 28.2 31.6 31.2
P 11.5 11.7 12.4 11.5 12.8 12.8
D 14.1 14.6 15.1 14.2 15.0 15.0
A 11.7 12.8 12.8 12.3 13.3 13.0
14 7.8 8.5 8.9 9.0 8.7 8.9
Dn 2.4 2.2 32 2.8 4.5 4.3
Pn 1.3 1.2 2.3 2.0 3.2 2.9
An 2.1 1.9 3.1 2.5 4.2 33
Vi 1.8 1.5 2.7 2.5 4.4 3.0
Cnl 4.4 4.3 5.3 5.2 7.0 6.6
Cn2 3.8 3.9 4.8 4.4 6.5 5.8
Cn3 4.8 4.7 6.0 5.4 7.7 7.1
sp.br. 9.9 9.8 14.1 14.0 17.9 174
o0s.br. 1.0 1.1 1.5 1.3 2.9 2.3
r.br. 9.7 9.6 10.6 10.9 10.8 11.1
mx 12.2 11.5 14.1 10.3 14.3 10.9
pmx 7.9 7.7 8.3 7.1 9.1 6.8
dent 4.0 3.4 4.7 3.9 5.6 4.1
Agent 10.8 9.5 12.8 11.8 13.8 10.3
ang 2.3 2.2 2.9 2.6 3.8 3.0
pop 1.5 1.3 2.1 1.8 2.8 2.1
psph 3.1 3.0 34 3.0 4.7 3.8
v 1.7 1.8 2.0 2.0 2.0 2.0
seth 0.7 0.9 1.0 1.4 2.0 2.0
fr 1.7 1.7 2.8 2.7 3.7 3.1
gl 8.6 9.8 11.0 11.1 9.9 9.4
vert 1.9 2.2 2.6 3.0 3.0 3.1
Ayert 37.5 49.0 55.7 64.5 62.4 64.8
pred 0 0 1.4 0 10.3 0

Dpt 9.6 10.6 11.5 10.9 11.8 12.0
Apt 7.9 8.7 9.3 9.3 9.7 10.0

IIpumeuanne. [1pu orieHKe JOCTOBEPHOCTH pa3nnuuii mnpumeHsiim U-kpurepuit ManHa—YutHU.

pBIO 13 03€p cooTBeTCTBEHHO ToKKO (125.3) 1 boib-
mroe Jlenpunaao (130.3). MoXHO AOMYCTUTh, YTO Y
MoJIonu el€ He YCIeau 3aJIOXKUThCS ITOCJIeqHUe
JIBe—TPU YelllyHu, HO He boJiee, T.e. UX OKOHYAaTeIbHOE
yucio y KbJI maxke B 3TOM citydae OBIJIO ObI MEHBIIIE,
yeMm B npupoje. CpenHee yuciio mo3BoHKOB y KBJI Ha
0.4, ay xTO nHa 0.8 MeHbIlIe, YeM y DUKUX TOJIBIIOB.
DTHU pas3Inuus, KaKk M B ClIydae ¢ 9elmyei, BUIMMO,
OOBSICHSIIOTCS 00Jiee BBICOKOI TeMIepaTypoil MHKY-
Oally W BhIpallliBaHUs, 4YeM B Ipupoae (Mottley,
1933; Orska, 1962; Lindsey, 1988).

BOIMTPOCHI UXTUOJIOTUN  T1OoM 63 Ne 6 2023

Yucno xabepHbIX U MJIABHUKOBBIX Jy4yeid, 3a uc-
KJIIOUEHUEM 4Yuclia Jiyueil B OPIOLIHOM TIJIaBHUKE, Y
nabdopatopHoii Mmoioau KBJI u KTO He pa3nnuyaercs,
KaK Y YMCJIO MWJIopUYecKuX nMpuaaTtkos. [lociaenHue
yIa€Tcs MOACUYUTATh Y JUYMHOK HauuHas C JIJIUHbI
~27 MM, KOrza yXe 3ajoxuaach 06Jiblasi UX 4acThb
(puc. 13a). ¥ mumunHok KTO mmunHOM 26—30 MM UX
YUCJIO MEHbIIIe, YEM Y B3POCIbIX pbIO (pasMepHas
rpynmna 121—200 MMm), B cpeiHeM Ha CeMb, U IIEPBbIC
3HAYMMO OTJIUYAIOTCS TI0 3TOMY MPU3HAKY TaKXkKe OT
ocobeit pazmMepHbIx rpyri 41—50, 91—100 1 101—120 mm,
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a TMYUHKM 1jimHoi 31—40 MM — ot ocobeit FL 101—
120 u 121—-200 mwMm (Tect Kpackena—Yomnuca: B naH-
HBIX MoMapHbIX cpaBHeHMX p < 0.05). [pu FL > 40 MM
YHCJIO MIOPUIECKUX TTPUIATKOB OJIM3KO K neHMI-
TUBHOMY, 3HAYMMBIX Pa3IMIUA IO HEMY MEXIy pa3-
MepHbIMU TpynamMu ot 41—30 go 120—200 mm y KTO
HeT. B HeGompIoi BEIOOpKe Mosionu KBJI 3HaumMbIx
pasINyYUil o YUCTy MMJIOPUIECKUX TPUIATKOB MEX-
Iy pa3HBIMU pa3MEpHBIMU I'PpyIINaMy U MeXIy HUMU
U B3POCJIBIMU TOJIbLIAMU HE BBISBJIEHO, XOTS TaKXe
MPOCJIEKUBAETCS TCHACHIIUS K €ro YBEJIWYEHUIO C
pocTtoM ocobeii (puc. 136). B cpaBHeHuu ¢ KTO oHO
B uHTepBajax 1auH 26—30 MM u 31—40 MM 3HaYUMO
(U-tect: p < 0.05) 6onbiie y KBJI, yTo cBUIETEIb-
CTByeT o OoJiee OBICTpOI 3aKjaAKe MUIOPUIYECKUX
MPUAATKOB 10 OTHOIICHUIO K IUTMHE TeJla B UX paH-
HEeM OHTOTeHe3e. B pesynbTaTe cpemHee 4uciao MpU-
natkoB y KbJI FL 27—84 (42) MM TaKoe ke, KaK y boJee
KpymHoit Mmosiogu KTO FL 55—85 (65) Mm (Tabir. 7).

V¥ nukoit Mmonogu KTO FL 82—104 MM 110 cpaBHE-
HHIO CO B3POCIILIMUA OCOOSIMU €I1I€ HE YCIIEIH 3aJI0-
>KUTbCSI OMHA—/IBE Xa0EePHBIX THIYMHKHU, IBE YCIIIYU B
OOKOBOI IMHUU U Y TOJIOBUHBI 0COOEi1 He ycres pas-
BETBUTbHCS MOCTAENHUI HEBETBUCTBIM JIyd B CIIMHHOM
1 aHaJIbHOM TJIaBHUKaX. COOTBETCTBEHHO MO YUCITY
>KaOEePHBIX THIMMHOK, Yelllyid B 00KOBOI JTUHUU, BET-
BUCTBIX Jlydyeil B CIIMHHOM W aHaJbHOM ILJIaBHUKAX
OHa 3HAUYUMMO OTJMYAETCS OT B3POCJBIX PbIO, IO
OCTQJIbHBIM MEPUCTUUYECKUM TpU3HAKAM U UHIEKCY
JUTUHBI >KabepHbBIX THIUMHOK Pa3jinuMsl OTCYTCTBYIOT
(tab6a. 7). Takum obpazom, nipu aiauHe ~10 cm KTO
ell€ MMeIT HEKOTOPYIO CTEeNeHb HelOpa3BUTHUS OT-
JeJIbHBIX CEpUAIbHBIX CTPYKTYpP. B Halliem pacnops-
SKEHUU ObUIHU JIUIIb 2 3K3. nuKoit mosionu KbJI (FL 79
u 114 mM). ¥ HUX 3HAYEHUSI IPU3HAKOB YKJIadbIBa-
JIUCh B TMPeEesibl UX BApbUPOBAHUS Y B3POCIbIX PbIO,
MPUYEM YUCIIO KaOEPHBIX THIYMMHOK (COOTBETCTBEHHO
42 1 40) npeBBIIIAIO TAKOBOE Y JIabopaTopHEIX KBJI.

Ilponopyuu mena. Jdukne KT'O OTIMYAIOTCS OT
KbBJI 6oi1ee MacCMBHBIM, BEICOKMM TEJIOM C O0Jiee KO-
POTKMMU XBOCTOBBIM CTe€OJieM, MapHBIMM M aHaJlb-
HBIM IUIABHUKAMU, TOJIOBOM C 00Jjiee IJIMHHBIM PhLIOM,
OoJiee MIMPOKUM JIOOM, Oojiee MAaCCUBHBIMU YETIO-
CTSIMM, MEHBIIIUM JUAMETPOM IJIa3a; TOJIbIIbI U3 IBYX
03€p JIETKO pas3iMyaloTcsl BulyaiabHO. I1pu aHanuse
I'K mmpeoOpa3oBaHHBIX IO YPaBHEHUIO aJLIOMETPUN
sorapudmos 26 npomepos tena KT'O u kBbJI knacre-
pBl B3POCHBIX PHIO pa3anYalOTCsI B IIPOCTPAHCTBE
nepBeix nByx 'K 0e3 mepekpwiBanust (puc. 14a).
Mmetorcs 3HaunMble paszanuus (7-tect: p < 0.05) kak
Mexnay ueHTpouaamu oobeux I'K, Tak 1 Mexay cpen-
HUMU 3HAaYCHUSIMU IIpeoOpa30BaHHBIX Jorapru(GmMoB
OOJIBIIMHCTBA IIPOMEPOB TeJIa 32 UCKIIOYEHUEM TN~
HBI TOJIOBBI, 3aNIA3HUYHOTO PACCTOSIHUS, IJIWHBI
BEPXHEUYEITIOCTHOM KOCTU M HMKHEI 4eIoCTH, MeK-
TOBEHTPAJbHOIO U BEHTPOAHAJILHOIO PACCTOSIHUIA,
JUIMHBI OCHOBAHWS 1 BBICOTHI CIIMHHOIO IIABHMKA.
Kitacrepsl 1abopaTopHOIT MOJIOAW 3HAYMTEIILHO TIe-
pekpbiBaioTcsa (puc. 140), HO LIEHTPOUIbI MEPBBIX

BOTTPOCHI UXTUOJOTUU Ne 6

TOM 63 2023

697

(@)

Puc. 11. 2XKaGepHble TyKK1 MaJIbKOB KapJIMKOBBIX (DOpPM
apkTudeckoro ronslia Salvelinus alpinus complex n3 03€p
Toxkxko (a) u bonbioe JlenpuHno (0, B): a, 6 — BeIpallieH-
HbIe B Jabopatopuu: a — FL 71 mm, sp.br. 30; 6 — FL 72,
sp.br. 34, (( 1) — HeokocTeHeBIIME THMUHKN); B — IH-
kuit, FL 79 MM, sp.br. 42.

tpéx 'K 3HaummMo pazauansl (-tect: p < 0.05); oT™me-
YeHbl 3HAaUMMble Pa3iuius MO BBICOTE TeJia, TOJI0BbI
Ha YpOBHE 3aThlJIKa U IJ1a3a, MEXIIa3HUYHOMY pac-
CTOSTHUIO, TIEKTOBEHTPAJIbHOMY PACCTOSIHUIO (3HaUe-
Hus1 oosbie y K1'O), BbICOTE aHANbHOTO, IJIMHE
TPYAHOTO 1 OPIOIIHOTO MIaBHUKOB (0oJblie y KBJI).
OTU pas3inyvsl COOTBETCTBYIOT IO HaMpaBIEHUIO
pazJInuMsM B3pOCbIX pbl0. B TO e BpeMsi 3HaunMble
pasnuuus 1o JMaMeTpy Ivla3a, IMOCTAOPCATIbHOMY
PacCTOSIHUIO, JUTMHE XBOCTOBOTO CTEOJISI U PSILY ApY-
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Puc. 12. [IluHaMyKa U3MEHEHMS YMUCIIa )KaOEepHBIX THIYMHOK (a, 6) M MHAeKCca IJIMHBI HAMOOJIbIIIEH )KaOepHOI TBIYMHKM (B, T)
B OHTOreHEe3¢ MOJIOAY KapJMKOBBIX (hDOPM apKTUYECKOro rojbla Salvelinus alpinus complex u3 03ép Tokko (1abopaTtopHast

(TéruTblit (@) M xonmoaHslit () pexkxumsl) 1 aukast (@) mononp) u Bonbmoe Jlenpunno (na6oparopHas () u mukas () mMo-

JIOAb) B 3aBUCUMOCTH OT Bo3pacTa (a, B) 1 umHbI Tena no Cmurry (FL) (0, 1).

I'MX MPU3HAKOB, Pa3JIMYalONIUXCSI Y B3POCIIBIX OCO-
Geil, He BBIABIEHBI. TakKuM 00pa3oM, Ha UBYUYCHHOM
WHTEepBajle OHTOTeHe3a HAYMHAIOT (OPMUPOBATHCS
HEKOTOpbIE, HO HE BCE, 0OCOOEHHOCTH BHEIITHEN MOP-
dororum, xapakTepHbIe IJISI B3POCbIX TOJIBIIOB ABYX
dopm.

OBCYXIEHUE

HMmeronuecs naHHbIEC O BpeMeHU (pOpMUPOBaHUS
($EeHOTUITMYECKOro CBOEOOpa3usl JIOKAIbHBLIX (HopM
apKTUYECKOTO rojiblia ¥ CEBEPHOI MaJIbMbI B OHTOTE-
He3e yKas3blBaloT Ha ero 3HauuTeJlbHOE BapbUpOBa-
HUE MEXIY pa3HbIMU ITONYJISILUSIMU U TTPU3HAKAMMU.
CpaBHUTEJIBHOE UCCIIeA0BaHNE OCTEOTeHEe3a MEJIKOM
¢GOpMBI ¢ O3THEOCEHHUM HEPECTOM U KapJIUKOBOM
NIyOOKOBOIHOM (DOPMBI apKTUYECKOTO TOJIbIIA C JIET-
HMM HepecToM u3 03. JlaBaruyaH (3abalikajibe) BbI-

SIBUJIO pa3IUdUsl pa3BUTUSI KOCTel deperna, xkabdbep-
HBIX TBIYMHOK, TIJIABHUKOBBIX JTyYeit, TeJl TO3BOHKOB,
Yellyid; TeTepOXpOHUU 3aKJIaAKd U TemIia audde-
PEHLUPOBKU 3JIeMeHTOB cKeJieTa. [Ipu 3ToM Ha Bcex
aTarax OHTOreHe3a, HauuHasl ¢ MPeITMYMHOYHOTO,
0cobu 3TUX (POPM XOPOIIO OTJIMYAIUCH APYT OT ApY-
ra, 1o KpaitHeii Mepe, 110 HECKOJIbKUM U3 U3yUYeHHBIX
OCTEOJIOTUYECKMX TTPU3HAKOB. BEIIO cnenaHo Tpen-
MOJIOXEHUE O TOM, YTO 3TU pa3jiuyuus CTajlu CJel-
CTBHUEM 3KOJIOTMYeCcKoi nuddepeHInalm roiblioB
IByX (OpM MO HEPECTOBO-BBIPOCTHBIM Y4acTKaM
(IMuTOpasib U TUMOJMMHHUOH), & TaKXKe TTOTpeOJIeHUs
B HayaJbHBIA NEpUON XWM3HU Pa3HbIX KOPMOBBIX
00bekToB (IMuuyrux, 20096). ¥ ATMUMHOK MJIAHKTO-
¢daroB 1 MeJiKnUXx 6eHTO(aroB apKTUYECKOTO rojblia
u3 o3. TunrBamnaBatH (Mcmannust) He BBISIBJIEHBI
pazyinuurs B MOpGhOJIOTHU TOJOBBI 10 BO3pacTa 3 Mec.
rmocJjie Hayaja BHemHero nmutanus (Horta-Lacueva,
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Puc. 13. I3MeHeHMe YicClia MWIOPUYECKUX IIPUIATKOB B OHTOI€HE3€ MOJIOAN KapPJIMKOBBIX (DOPM apKTHUYECKOTO rojibla Salve-
linus alpinus complex 3 03ép Tokko (a) u bonbioe JlenpuHmo (0) B 3aBUCUMOCTH OT JUTMHBI TeJia o Cvutty (FL): (M) — cpen-
HUe 3HaYeHUs, (|) — npenensl Bapeuposanus, (1) — ynsoeHHas ommbka cpenHero. Lndpamu yka3aHo 4nciio ocobeii.
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I'K1 (33.9%) I'K1 (24.4%)
Puc. 14. Pacnipenenenue IMKux B3pocibix ocobeit FL 120—200 mM (a) u BeIpallieHHOI1 B 1abopatopuu monoau FL 27—100 mm
(6) KapIMKOBHIX (hOPM apKTHYECKOro rojbla Salvelinus alpinus complex u3 038p Tokko (- - - -, @) u Bonbioe Jlenpunno
(——, /\) B IpOCTpaHCTBe NEPBBIX ABYX IaBHBIX KOMNOHEHT (K1, 2) (mpeo6pa3oBaHHbIe 110 YPaBHEHUIO aJLIOMETPUU JIO-

rapu@msl 26 IPOMEPOB Tea).
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2021). Tem He menee, panee (Kapralova et al., 2015)
pasnyvsl B Pa3BUTUM XPSIIEBBIX DJIEMEHTOB Kpa-
HuodaluralbHON 0067aCTU ObUIM OTMEUYEHBI B MO3/-
HEM OpraHoreHese 3TUX (OpM €IIE 0 BEUTYIUICHHS.
Mexny nimaHkTtogaramMu U 6eHTO(paraMm apKTuye-
ckoro royibia u3 o3. Jlox Pannox (IloTaanaus) pas-
JIMYMSI TIO IIPOMEPAM T'OJIOBBI BBISIBJISUIA OTHOCUTEIHHO
MO3IHO — TIOCJIe HACTYIJICHUsI MaJIbKOBOTO Mepuojaa
npu FL > 78 mm (Adams, Huntingford, 2002). Ecun ¢
coaBropamu (Esin et al., 2021) oOHapyXuin 3HAYM-
Mble pasanyus (Ha4MHas Co CTaAUM JIMYMHKU) B CTe-
neHu nuddepeHIMPOBKU KOCTEil yeperna y CeBepHOIi
MaJIbMbI U €€ XUIIHOI (DOPMBI — KAMEHHOTO TOJIblia
p. KamyaTtka. Y 1ukoii Mojaoau ceMu (OpM CeBEpHOt
MaibMbl KpoHoluikoro ozepa mnpu ajauHe 24—58 Mm
o0OHapyKeHO (POPMUPOBAHNE XapaKTEPHBIX IIPU3HA-
KOB B3pOCJBIX (DOPM 3a CUET TETEPOXPOHUI CKEJIETO-
reHe3a 1 aJUIOMETPUYECKUX U3MEHEHU ITPONOPLIUIA
tena (Esin et al., 2018). B wacTHOCTH, Y CEroiaeToK 1
JIBYXJIETOK XMIIIHBIX (popM Habomazach akcesaepa-
U1 OKOCTeHEHUS M AuddepeHIIUPOBKU KOCTEi
KpHIIIN 9epemna, a y ¢opmM-0eHTodaroB — o3yosEH-
HBIX KOCTE. ¥ BBIpaIIeHHOM B 1a00paTOpU MOJIOIHN
Masniopotoro u Hocatoro (N1) ronabiioB KpoHoiikoro
o3epa OTMEYEeHO (popMHpPOBAHME XapaKTEPHBIX I€-
(GUHUTUBHBIX MPU3HAKOB — YKOPOUYCHHE pbljIa U Ye-
JIIOCTHBIX KOCTEI Ha CTaIuU IIO3AHEN TUIMHKY (IIpU
FL ~34 MM) y MaJjopoTOro M CMeIlleHHe B IacTh
MPEeTYeTIOCTHBIX KOCTeM Ha cTanuu Mayibka (FL ~51—
59 Mmm) y HocaToro royibua (ITuuyrun, 2019, 2020).

B Hamrem nccienoBaHUM pa3andys B IIPOIOPLIMSIX
tena Mexxny KbBJI m KT O HaunHaroT dpopMuUpoBaThCs
Ha IMepBOM rojly XXM3HU, HO 1 K KOHILY BTOPOI'O HE 10-
CTUTAIOT CTENEeHU, XapaKTePHOM MIJIST B3POCJIBIX PHIO.
ITo Temmy nuHeltHOTO pocTa ocoou KbJI 3HaunTEb-
Ho otcraloT oT KI'O (puc. 3). CpenHsia CKOPOCTh
I depeHLIMPOBKI KOCTHBIX 3JIEMEHTOB TaKXKe 3a-
memiieHa y KBJI mo orHomenuio K KT'O cxogHOro
BO3pacTa, HO OJMHAKOBa IO OTHOLIEHUIO K KIO
cxomHo# muHEI (Tab. 6, puc. 10). OTMedYeHHEBIE Te-
TEPOXPOHUU B PA3BUTUU OTHACIbHBIX BJIEMEHTOB, B
MEePBYIO oUuepenb 3HaUMTeIbHAasl peTapAaalivsl 3aKa-
KM nipenpopcanuii y KbJI, He mpuBOIST K BOSHUKHO-
BEHUIO Pa3M4yuii MO 3TOMY IIPU3HAKY y B3POCIBIX
pbIO, KOTOpbIe B 00EUX MOMYJISLMAX UMEIOT OIUHA-
KOBO C(pOPMHUPOBAHHYIO CEPUIO 3TUX KOCTE. Pazmu-
yusi Mexay GopMaMu Mo YMCIy MO3BOHKOB OIpe/ie-
JISIIOTCS paHO — MOCJIe 3aKJIaaKU BCeX TeJl TO3BOHKOB
npu FL 25—30 mMm. HanmpoTuB, B CBSI3U C MO3MHE 3a-
KJIAAKO# Yelryn OJIM3Koe K Ne(pUHUTUBHOMY YHMCIIO
yelyii B O0OKOBOM JIMHUU OTMeUaeTcsl TOJbKO K KOH-
1y BTOpOro rofa rpu mimHe > 50—60 mM. B otimuune
ot nukux KbJI m xTO y nabopaTopHOi1 MOJIOON OHO
He pa3inyaeTcs U MEHbIIE, YeM Y IUKUX, YTO, BUAUMO,
CBSI3aHO C BIIMSIHMEM YCJIOBUI BeIpamuBaHusi. Hau-
OoJyiee BaXXHBIM HIWArHOCTUYECKMI TNPU3HAK IBYX
¢opM — yKCII0 3KabepHBIX THIYMHOK — HE pa3inyacT-
csl y HUX TI0 KpaitHeil mepe no FL 30 MM, a K [IJInHe
60—80 MM (opMUPYIOTCSI 3HAYUTEIbHbIE PA3JINYUS,

IMNMYYTUH u np.

XOTS y 06emx (OopM cpemHee YMCII0 THIYMHOK eIIE He
JIOCTUTAET N1e(PUHUTUBHOTO. ¥ TMKOI MOJIOAU U3 03.
Tokko FL 80—100 mM B Bo3pacTe 2+ OHO ellé 3Hauu-
MO MEHBIIIE TAKOBOTO Y B3POCIIBIX PbIO.

MOXHO IIPeanoIOXNTh, YTO BEISIBJICHHEIC Pa3JIy-
YUSI OHTOTEHE30B TONBIIOB ABYX (OpM, ITO KpaliHeHn
Mepe YaCTUYHO, CBSI3aHbI C pa3HBIMU 3KOJIOTMYSCKU -
MU yciioBUsiMu ux 6uotonoB. Popmbl KTO u kbJI
pPa3MHOXAIOTCS M Pa3BUBAIOTCS B CJIEAYIOIINX YCIIO-
Busx. B 03. Tokko 30Ha apdpekTuBHOTO HEpecTa KT O
HauyMHaeTcsl Ha I1youHe Mexay 5 1 10 M u 3akaH4YU -
BaeTcs mryomHou 20 M, IpOIODKUTEIBHOCTh Hepe-
cra — He 6oiee 1 mec. Mkpa KTO pa3BuBaeTcst mpu-
MepHoO 1 Mec. ipu Temnepatype 5.0—7.0°C, ciaenyio-
muii Mecsi ipu e€ mageHuu no 3.0—3.5°C u manee
MIpH 3TOI TeMIIepaType IOA0 JbIOM 0 BbUIYIUICHUS
(AnexceeB u ap., 20210). B o3. bosabioe Jlenpunno
HEepecT MPOXOAUT Ha mIyouHe 25—58 M B TeueHuUe
3.0—3.5 mec. ITuk HepecTa KBJI mpuxoauTcst Ha TeM-
neparypy 5.0—6.0°C, B gaabHeIIeM OHA TTOHMXXAET-
cs 10 4.0—4.5°C K koH1Ly OKTs10ps 1 2.5—3.0°C B HO-
ss0pe. CyllecTBEHHO, UTO TeMIIepaTypHbIe PEXKUMBI
pa3BuTus UKpbl KbJI, 0T/IOXXEHHOI B HaYajle ¥ KOHIIE
HepecTa, KakK 1 BHIIICAIIei U3 He€ MOJIONN, 3HAYM-
TeabHO paznuyaroTrcs (Anekcees u ap., 2019). OTme-
THM, 4YTO B 000X 03€pax Temmeparypa B IIEpUOd M-
OpHoreHe3a KapJMKOBBIX T'OJIbIIOB IIOCTEIIEHHO CHU-
XKaeTcsl.

Ucxons w3 BHeIIHUX ycaoBWid, ATMYMHKU KI1O
WMEIOT MaJI0O OTPaHUYEHUM M3-3a TIIYOUHBI CBOMX
BOCHPOU3BOACTBEHHBIX YYACTKOB M THETA MENKOit
¢opMBbI TOJIbIIA, YUCTEHHOCTh KOTOPOI CYyIIeCTBEH-
HO MOJOpPBaHAa, U UX POCT U Pa3BUTUE OOYCIIOBJIEHbI
MPAKTUYECKU TOJIbKO OOMIMEM KOPMOBBIX OOBEKTOB
(TJIAHKTOHHBIX U OEHTOCHBIX OPraHU3MOB) (F-0TOOP —
no: MacArthur, Wilson. 1967). Hammaue 6ombIioro
YUCJIa aHOMaJIMii XBOCTOBOTO IJIABHMKA U aHOMAaJlb-
HBIX KOCTHBIX 3JIEMEHTOB B XOPE, KOTOPHIC BBISIBIISIIN
MpU BKCIIEPUMEHTAIBHOM BbIpalllMBaHUU €XETOTHO
Mpy BCEX BapualUsIX TeMIIepaTyphbl, MpeacTaBsieT
co0oii moka He pa3pelI€éHHyIo 3araaky. I[IpoHMKHO-
BEHUE CKeJIETOTEHHBIX KJIETOK B XOpAy He Habona-
JIOCh MTPU BhIPALIMBAHWUU YUCTHIX (POPM TOJILLIOB P
TeMIlIEpaType 9KCIEePUMEHTA, OTIIMYHONH OT HATUB-
Hoit (Balon, 1980a, 1980b, 1980c, 1980d; ITuuyruH,
20096, 2019, 2020). ITonoOHbIe, HO JeTaIbHbIE HAPY-
1IeHusi oOHapyXeHbl MpY BbIpalllUBaHUM TUOpPUIA
JIBYyX (pOpM apKTUYECKOTO TOJIblIa — KPYITHOTO ToJblIa
HpsiruHa 1 MeNKOI TITyOOKOBOMHON Ty4YemIa3Ku M3
taiimbipckoro 03. Co6aube (ITuuyrmn, 2009a).
IMpeamnonaranock, 4ToO JieTalbHbIE aHOMAaJIUU B 3a-
KJIaJKe OCEBOTO CKejleTa TMopuaa — pe3ysibTaT KOH-
¢bauKTa peryjasiTopoB paHHEro pasBUTUSI, KOTOpbIE
OTBeYasu 3a 3aKJaJKy TeJl TO3BOHKOB MpHU TTy0OKO-
BomHOM (30 M y ronbioB HpsiruHa u 6o1ee 90 My mmy-
yenia3oK) pa3BUTUU JIMUMHOK ABYX ¢opM. [eHeTu-
YecKre UCCAeA0BaHUs POJIU PETYISTOPOB ObLIN Ha-
yaThl eBporeiickumu ucciegonateiasmu (Kapralova,
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2014; Kapralova et al., 2015) Ha HECKOIBKO JIET ITO3KE
3TOI0 BKCNEPUMEHTA, MPoBeIEHHOTO B 1993—1994 rT.

B 03. bonbmoe JlenpuHao riiyorMHa HepeCTUINILA
CO3MaéT psim Mpo0OIeM il BBDKMBaHUS paHHEH MO-
nogn KbJI. B mabopaTopHBIX YCIOBHUSIX 3ariaThbiBa-
HUE BO3[yXa B IUIaBaTeJIbHBIM My3bIpb MPOU3OIILIO
OHOBPEMEHHO C HAayajoM CMEIIaHHOTO ITUTaHUS.
OmHako moJylaraeM, 4TO B €CTECTBEHHBIX YCIOBMSIX
3aMoJIHeHUE TTy3bIPST MPOMCXOAUT MHOTO MO3Xe Ha-
yaja MUTaHWS, TIPM 3aKjIaake ITO3BOHOYHUKA, 0Oe3
KOTOPOTO JIMYMHKN HE CHOCOOHBI JOCTUTHYTH IT0-
BEPXHOCTU 03epa C IyouHbl 25—58 M. OueBUAHO,
paHHUE JUIYMHKU C OOJIBIIINM SKEITOYHBIM MEITKOM
1 03 3a4aTKOB OCEBOTO CKeJIeTa He CMOTYT TTOMHATRCS K
MOBEPXHOCTHU BOAOEMA BEPTUKAJIBLHO JIJIsI 3aI/1aThiBa-
HUS BO3IyXa B IUIaBaTEIbHBIN MTy3bIPh. A UX ITOCTe-
TIeHHOE TIepeToI3aHne OJIIKe K TIOBEPXHOCTH 03epa
B CTOpPOHY Oepera OyneT 3HAYMTEJIbHYIO YacTh roaa
OTpaHMYECHO TPAIUCHTOM TeMIlepaTyp M OOJBIITNM
YUCJIOM PBIO, TTUTAOIINXCS B JUTOPATBbHOM 30HE, K
KOTOPBIM OTHOCSITCSI CUTU-TIbIKbsTHBI Coregonus lava-
retus pidschian u Hanumsbl Lota lota.

MBI He 3HaeM, UTPaloT JIM KaKylo-HUOYIb poJib B
3aMOJTHEHUH TTy3bIps Ta3bl, 00pa3yIolIecst B JOHHBIX
mwiax. O0BEM 3TUX ra3oB B ITyOOKMX 03€pax 3abaiika-
JIbs1 JOBOJIBHO 3HAYUTEJIEH, YTO MOXHO HAOII0AaTh ITPU
00pa3oBaHNM JIETOBOTO ITOKpoBa. CaMble NTyOOKOBOI -
Hbl€ apKTUYECKUE TOJIbIIBI HAa TeppuTOpUMn PD — Taii-
MBIpCKHUE My4YeIa3Ku, paHHUI OHTOTeHe3 KOTOPHIX,
110 HaIlIMM AaHHBIM, ITpoxoauT B 03. Cobaube (Taii-
MBIP) B YCIOBUSIX roMoTepMuu Ipu 2.2°C 1 KOTopbie
MMEIOT JIETKO y3HaBaeMbIii CBOEOOpa3HbI OOIUK C
OOJIBIIMMU TJ1a3aMU1, HU3KUM ITIPOTOHUCTHIM TEJIOM 1
VIJTUHEHHBIMU TIJIABHUKAMM, CBUACTEIbCTBYIOIIUIA
O IJINTEJIbHOM IIPEOBIBAHMM B IMYMHOYHBINA TI€PUOI
Ha 6oJipiioi nmyouHe. Iepemnon3anue TMYMHOK 3TOM
¢GOpPMBI K MEIKOBOJBSIM MCKIIFOUYEHO U3-3a OTCYT-
CTBUSI TIPUOpEXHON nuTopanu. KpynmHbele MajlbKu 1
B3pOCJIbIE OCOOM ITyYeria30oK OOUTAaIOT B BEpXHEM
cJioe TieJlaruaiu, rae MPOXOIUT U HEpeCT 3Toi (op-
MBI, TIOCJIe KOTOPOTro MKpa CBOOOIHO OITyCKAaeTCsS Ha
oosbinryio mryouHy (ITuuayrux, 2009a). AHanOru4HoO
KapJIMKOBBIE TOJbLILI 03. JlaBaTyaH, HepecTsIuecs,
10 HAIIMM OAaHHBIM, Ha TIyOomHe 15—45 M, Takke
UMEIOT CYOTHIbHYIO KOHCTUTYIIMIO C OOJIBITMMU TJ1a-
3aMU, KOTopasi CBUACTEIbCTBYET O JJIMTEIBHOM Mpe-
OBIBAaHMM JIMYMHOK Ha AHE Oe3 BO3ayXa B IJIaBaTeIb-
HoOM Iy3bIpe. B 1iesioM ronbibl pona Salvelinus — nu-
OHephl B ceMelicTBe Salmonidae mo ocBoeHUIO
6ompIx TTyonH (ODstbye et al., 2020) — oka3anuch
HauOoJiee IUIACTUYHBIMHA B 3BOJIIOIIMOHHOM IIpe00-
pa3oBaHUM PaHHETO OHTOreHe3a MpU obecTreueHU!r
TUIPOCTAaTUIECKON (PYHKIINH.

OueBUIIHO, UTO TTOJYYUTh BO3MYX B IJIaBaTebHbII
My3bIpb JJISI JIMUUHOK TOJIbLIOB, Pa3BUBAIOIIMXCS Ha
ITyOuHe, BechMa CJI0XHO. DTO TpedyeT Mo0aibHO
MepecTpOiKU paHHEro OHTOTeHe3a B CTOPOHY YCKO-
PEHHOTO Pa3BUTHUSI OCEBOTO CKeJIeTa U MPUKPETIIEH-
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HOM K HEMY MYCKYJIaTypbl M, COOTBETCTBEHHO,
TpaHC(OpMalIMM CUCTEMBI PETyJSITOPOB PAaHHETO
paszButus. st 3TOTO, MO-BUANMOMY, IIPUTOPMAZKM -
BaeTcs nud depeHIIMPOBKA KOCTEl Yeperia, HECYIIINX
CeMCMOCEHCOPHBIN KaHay, U parasphenoideum, yem
o0JieryaeTcsi CKeJieT roJIoBbl, U BHEPreTUKa OCcTeore-
He3a IepeHarpasisgeTcsa Ha Tud@epeHIInPOBKY 0~
3BoHOYHUKA. [ToMMMO 3TOro 3amaep>KuUBaeTCs POCT
TeJla B BBICOTY, C UYeM CBSI3aHO CMEIlleHUEe 3aKIaaKu
npenaopcaiunii B MalbKoBbIN niepuon y KbJI. Beicota
tesia ImanHOK KBJI B Bozpacte 89—294 cyTt cocraBmiia
7.5—11.1 (B cpennem 9.6)% FL nporus 9.8—12.9
(11.2)% B Bo3pacte 68—240 cyt y tmumHOK KT'O. Bo3-
MOXHO, C SKOHOMHEN HEPruu B IIOJb3Y Pa3BUTHUSI
MO3BOHOYHMKA CBSI3aHO TaK>K€ YMEHbBIIIEHUE YKC/Ia
3y0OB Ha BCEX KOCTAX, OKPYKAIOIIUX NMacTh (Tabd1. 6).

MBI OPEaroaoXuiin, 4YTO paHHEee pa3BUTHE JIMUU-
HOK KbBJI mpotekaeT BOJIM3U HEPECTOBBIX YYACTKOB Y
JTHA U TIepexold Ha 3Tall CMEIIaHHOTO IMMUTAHUS IIPO-
XOOUT TaM Xe. Bo3MOXKHO, B Hauajie MUTaHUS MOTI0-
IIaeTcs io0ast AOCTYIHasl AIA, B TOM YUCJIE ISTPUT
1 MEIKUI OEHTOC, MMEIONIe HU3KYIO0 dHepreTude-
CKYIO LIECHHOCTh, YeM U OOBSICHSIIOTCS HU3KHE TEMII
pocta 1 pa3BuTusi. OTIMYAIOIIUMCS OT IIITAHKTOHHO-
IO TUIIOM MUTAHUS MOXET OOBSICHATHCS IIUTEIbHAS
3a/lepxKKa 3aKJIagKM HOBBIX THIMMHOK U YBEJIMYCHUE
UX OTHOCUTEJbHOM MJIMHBI. UMEHHO 3TOT 3TaIl co-
IIPOBOXIAJICS MAaKCUMAaJIbHOM CMEPTHOCTBHIO IIpEI-
JIMYMHOK M paHHUX JuuuHOK KBJI, 1 maxe y mepe-
HIEIIIMX K 9K30reHHOMY MUTAaHUIO 0co0eii He oTMe-
YEeHO YCKOPEHMSI COMAaTUYECKOIO POCTa U Pa3BUTHUSI.
Henb3st nckiIo4nTh, 4TO, IIO3BOJUB IIPEIIMIYMHKAM
B 3KCIIEPUMEHTE IIPEXIEeBPEMEHHO 3aIJIOTUTh BO3-
JIyX B IJIaBaTeIbHbII ITy3bIpb, MBI CO3Ia/Id PETYIUPY-
eMyI0 TETEpOXPOHUIO, U3MEHUBIIYIO UX ITOCIEIYIO-
111 OHTOreHe3. B HAaTMBHBIX YCIIOBUSIX II€pexXom K
rnejaruyeckoMy ooOpa3y KU3HM U OOJUraTHOM
IUIaHKTO(Marnuu, Io-BUAMMOMY, HACTyIIaeT K OKOH-
YaHWIO BTOPOTO rojaa >XKM3HU, B Hadyajle MaJIbKOBOTO
rnepuroaa, Korga okpacka CTaHOBUTCS 3HAYUTEIbHO
0oJiee CBET/IONM, IIeIarnYeCcKOil, pOT KOHEYHBIM U I10-
SIBJISIIOTCS 3yOBI Ha colIHUMKE. I1o ycTHBIM cooO1ie-
HHUSIM PBIOAKOB, B TIOMIECAHBIN MEepPHON B3POCHIBIX
oco6eit KbJI oTnaBnBaiv ¢ HEOOIBIION ITYOUHBI HA
yaeOHBIe CHACTU B LIECHTpPE 03epa C HeOOJBIION IITy-
OMHBI HEIIOCPEACTBEHHO M3-TI0A0 JbAa. TakmM 06-
pa3oM, C MICUYE3HOBEHUEM TeMIIepaTypHOTo IrpaaiueH-
Ta MMO3OHNUE MaJIbK1 U B3POCJbIe KapJIUKOBBIC T'OJIb-
IbI, TOJTHOCTHIO IIepenienie Ha INTAaHKTOHHBIIA TUIT
MUTaHWSI, TIOAHMMAIOTCS B 30HY MaKCUMAaJbHOM
KOHILIEHTpallMM IJIaHKTOHA. KOCBEHHO O IJIMTEIb-
HOM IIPUIOHHOM IIpeObIBaHUM JTUINHOK KBJI cBUIe-
TEJILCTBYET M TEMHasi OKpacka roJIOBUKOB (puc. 8).
VY ObicTpee pacTyliuX, MO-BUAMMOMY, B YCJIOBUSIX

JIyd1ieil KopMoBoOit 6a3bl? KapJIMKOBBIX TOJIBLIOB U3

2B os. JaBatyaH, 10 HaIIUM OLIeHKaM, OeHTO(arn-KoHKypeH-
Thl — OaitkanoneHckuii xapuyc Thymallus baicalolenensis n Ha-
JIUM — UMEIOT HU3KYIO YMCIIEHHOCTb.
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03. JlaBaTuaH Havaja0 MaJbKOBOTO IEPUOa, IIEPEXO]
B IIeJIariajib U cepeOprcTast oKpacka HabJIIoJaJIuch K
Bospacrty 261 cyt (ITuuyruu, 2009a).

TakuMm oOpasoMm, IIPOBEAEHHOE MCCIEIOBaHMUE
IMO3BOJIMJIO BBISIBUTH OOIIME YEPTHI W ITOITYJISIIMOH-
Hble OCOOEHHOCTM paHHEro OHTOIreHe3a apKTuye-
CKUX TOJIBLIOB KapJMKOBOI (pOopMBI U3 ABYX 03Ep 3a-
Oaiikaabsl, pa3IMYaroIIIXcs 1o MopdoJiornun, oopasy
KHU3HU U 3aHMMAaeMbIM OMOTOMNAaM; IPOCJIeIUTh CTa-
HOBJICHHE B MX OHTOreHe3aX XapaKTEepPHBIX IPU3HA-
KOB B3POCJIbIX T'OJIBIIOB U3 3TUX ITOIIYJISILIMI U OIIpe-
JeIUTh crieinuKy oHToreHe3a ogHoii n3 Hux (KbJI),
CBSI3aHHYIO C INTYOOKOBOIHBIM 00pa3oM ku3HU. [Tomy-
YyeHHbIC JaHHBIC TOIIOJHSIOT 3HAaHMS O pa3HOoOpa-
31U MATTePHOB PaHHETO Pa3BUTUS pa3HbIX (hopM pe-
JIMKTOBOIM MOMYJISILIUOHHOM IPYyHITMPOBKUA apKTUYE-
CKUX TOJIbLIOB 3abaiikanbs. OHM TakxKe OyOoyT
CJIy>KUTb OCHOBOM JJISI U3y4eHUS Pa3BUTHUS THOPUIOB
MeXAy pa3HbIMU (popMaMu U (POPMUPOBAHUS pe-
MIPOAYKTUBHBIX OapbepoB Mexay HuMH. st aToro
Ha HACTOSIIEM 3Tarie Mbl HOJYYUIN PELUIPOKHBIX
rubpunoB mexay KTO u kbJI (coorBeTrcTBeHHO THJI
n bBJIT), pesymbrarhl u3ydeHUsS OCOOEHHOCTEM
ocTeo- u MopdoreHe3a KOTOPhLIX OyayT MpencTaBie-
HBbI B COO0LLIEHUN 2.
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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,
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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.

BOIMPOCHI UXTUOJIOTUN  Ttom 63 Ne 6 2023
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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

0COOEHHOCTE TMOPUIOB MEXIY KYHIKeil 1 Mallb-
MO 13 HOBBIX BOTOEMOB.

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. 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.

BOITPOCHI UXTUOJIOTUHA Ne 6
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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
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(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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Cyprinodon eremus SIBISIETCSI SHIEMUKOM peuHoii cucteMbl COHOMTA, Ilie TMKUE TTOMYJISLINNA COCTABIISIIOT
IIB€ TIPUPOIOOXpaHHbIe eNUHUIIBI: ofHY B Kurobakuto-CripuHre, mrTaT Apu3oHa, a Apyrylo Ha HeOOJb-
moM yvyactke peku CoHolita, mraT CoHopa. CokpalieHue cpeabl OOUTaHUS U3-3a YPEe3MEPHOM TO0OBYM
MOA3EMHBIX BOJ yrpoXkaeT 00euM MonysuusiM. MIcronb3ysi ceMb MUKPOCATEJUTMTHBIX JIOKYCOB, MBI OlIe-
HWJIM TeHETUYECKOE pa3HOOOpa3ue TUKOM MOIMyISIUM 1 TPYIITMPOBOK U3 TPEX yOEXKUIL, B KOTOPbIe ObLIU
3aceJieHbl ocoou u3 peku. CpaBHeHME ¢ 6ojiee paHHUMM pe3yJibTaTaMM JJIs AUKOM MOTYJISILIMU TTOKa3biBa-
€T, 4YTO pa3HooOpa3ue 3a 12 JeT U3MEHWIOCHh He3HAYUTEIbHO. [1omy sy u3 1ByX yOexXuIll, CO3IaHHBIX B
2007—2008 rT, nMeIu ypOBEeHb Pa3HO0O0Opa3nsi, COITOCTABUMBII C TAKOBLIM JTUKOM IMOITYJISILIMM, YTO OTpaXKa-
€T OTHOCUTEILHO HelaBHEee MX MPOMCXOXIeHNEe U OOMEH ¢ IMKOI momyisiueii. 3aMeTHO Gojiee HU3KUE
rnokasaTesii pa3HooOpa3usl HabIoAaIu y TTOMYJISLIMY CTapoTo yOexXuila, KoTopoe 6bu10 co3naHo B 1988 1.
U He MMeeT OOMeHa ¢ APYTrUMU NOIyasLusaMu. [IpencTtaBiaeHbl IpeaaIoXeHus 10 IporpaMMe re HeTUIeCKO-
ro oomeHa Cyprinodon eremus 11 pa3pabOTKU OyAYIIMX TPUPOJTOOXPAHHBIX MED.

Knroueswie crosa: Cyprinodon eremus, peka CoHoliTa, yoexuila, reHeTuaeckasi isSMEHYUBOCTb, MUKpOCa-
TEJUTUTHI.
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BDKCcHeprUMEHTHI ¢ cerojieTkamu Oncorhynchus mykiss u niepkapusimu tpemaron Diplostomum pseudospatha-
ceum TIOKa3aJiv, 9TO MepBbIe MTPOHUKAIOIIME B PhIOY Mapa3nuThl OKa3bIBAIOT Ha He€ BO30YKIatoliee BO3eii-
CTBME U B TPU pasza yBEJIUUYMBAIOT CKOPOCTb MOCTYIJIEHUS LIEPKApUii C TOKaMU BOJbI Ye€pe3 POTOBYIO MO-
JIOCTB M XKa0pbl. DTOT 3(hEKT paccMaTprUBaeTCss KaK MaHUITYyJIMPOBaHME TTOBEIEHEM PhIObI Ha CTaIUM TTe-
penayu mapasuTa OT IEepBOro IPOMEXYTOUYHOro XO3siMHa (MOJIIIOCKa) KO BTopoMy (pbiba). IlomydyeHbl
SKCMepUMEHTAIbHBIC TaHHBIC O BJIWSHUU 3allaxa pblObl Ha IBUTATEIbHYIO aKTUBHOCTh U BEPTHKAIbHOE
pacrnpezeneHue lLepKapuii. AHIM3 MOJYYEHHBIX JAHHBIX MO3BOJUJI OMNPENeUTh KOMIUIEKC YCJIOBMIA,
006eCIeYnBaoIINX YCIEITHOE MOCTYIUICHUE TUYMHOK TUTUIOCTOMYMA B PHIOY.

Karouesnie croea: cuctema “pbelObl—napa3uThl”’, Oncorhiynchus mykiss, TpemMartonsl, iepkapuu, Diplostomum
pseudospathaceum, MaHUIYJIMPOBaHNE MOBEACHUEM XO3SIMHA.

DOI: 10.31857/S0042875223060164, EDN: ALTEQS

I'eTepoKceHHbIE Mapa3uThbl, CMEHSIOIINE B XKU3-
HEHHOM IWKJIE HECKOJIBbKMX XO35IeB, IPU KaxKIou
CMEHE JIOJDKHBI MICKATh U BHIOMPATh HOBOTO XO35IMHA
Y IPOHUKATH B Hero. CIIOXKHOCTD 3THX 3a1a4 pa3jInyHa.
Hampumep, y TpeMaTon nonagaHue JAINHOK (MUpa-
LIMIMEB) B IIEPBOrO MPOMEXKYTOUYHOIO XO3sIMHA, MOJI-
JIIOCKa, TIPOUCXOAUT CPABHUTEIBLHO JIeTKO. MOJUTIOCKU
MaJIONOABIKHBI 1 B3aUMOIEMICTBYE ITapa3uT—X035I-
WH TIPOMCXOINT, KaK IIPaBUJIO, B IIPUIOHHOM CJIO€,
IJe KOHLIEHTpaLus JIMYMHOK U MOJUTIOCKOB JIOBOJIb-
HO BBICOKa. [opa3nmo TpymHee MpUXOIUTCS BBIXOMISI-
MM M3 MOJUIIOCKA liepKapusMm (paccenuTelbHbIe
JIMYMHKU), KOTOPbI€ MOJKHBI MOIMACTb BO BTOPOIO
IIPOMEXYTOYHOro (y TPMKCEHHBIX TpeMaTond) WIU
OKOHYaTebHOro (y IUMKCEHHBIX) XO03sMHa. Takum
XO3SIMHOM JIJIsl TPEMAaTOo YacTo CIy>KaT PbIObI, B KO-
TOPBIX MOMNACTh HECPABHUMO TpyAHEE, 4YeM B MOJ-
JIIOCKOB. PBIOBI OBICTPO IBUTAIOTCS, 3AITUIICHBI CJIM -
3bI0 M YEIITy€Eii; OHU OOUTAIOT B TPEXMEPHOUN MOABUK-
HO cpelie, 4TO ellé OOJIbIIIE YCIOXHSIET ITapa3suTy uxX
MOMCK.

B priGe Lepkapuy NpeBpallaloTcs B MeTalepKa-
puii, KOTOpble, TOCTUTHYB MHBa3MOHHOTO COCTOSI-
HUSI, TOJDKHBI MOMNACTh B OKOHYATEJILHOIO XO3SIMHA
(gaire BCero 3To peIoosaAHbIC MTULIBI). ITpomeHT 3a-
PaxXEHHBIX pbI0 OOBIYHO HEBBICOK, U MX MOXKET ChECTh
HE TOJIBKO IITUIIA, HO W APYTOi XWMIIHUK, HAaIpUMep
peioa-uxtrodar. INapasut npu aToM rmorndaet. ClroxK-

HOCTb ISl Iapa3nTa Ha 3TOM 3Talle 3aKJII04aeTCs B He-
00XOMVMMOCTHA MOMNAacTh B “HpaBUJIBHOTO” OKOHYA-
TeNBbHOTO XO3sMHa. UTo memaeT 3apakEHHYIO PBIOY
OoJiee 3aMETHOI M JOCTYITHOI JJIsl XUIITHUKA, TIPU-
TOIHOTO B Ka4eCTBEe OKOHYaTeIbHOTo Xo3siuHa? Co-
IJIACHO TUIOTE3€ MAaHUITYJIMPOBAaHUS ITOBEIEHUEM
(penoruriom) xo3simHa (host manipulation) (Bethel,
Holmes, 1977; Parker et al., 2009; Poulin, 2010) roto-
BBIN K 3apakeHUI0 (MHBA3MOHHBIN) ITapa3uT BIUSIET
Ha (EHOTUIT MPOMEXYTOUHOTO XO3SIMHA, ITOBbIIIAS
CBOI1 ycriex nepegaun. Ilapasur nonagaeT B OKOHYA-
TEJILHOTO XO35IMHA TP MOoeIaHuM TIOCAEAHMM 3apa-
KEHHON PHIOHI.

DTOT 3TAll KM3HEHHOTO IUKJIA TIPUBJIEK HANOOIb-
111€€ BHUMaHMe 3BOJIIOLIMOHHBIX 9KOJIOTOB U Mapa3uTo-
JIOTOB, UTO OOYCJIOBJICHO HECKOJIBKUMU OOCTOSITEIh-
cTBamMu. Bo-TiepBbIX, MaHUMYIMPOBaHUE MPOUCXOIUT
Ha TOM CTaauu XXM3HEHHOTO 1TMKJIa Tapa3uTa, KOrjaa oH
yXe OJIM30K K MEPUOY TOJOBOTO Pa3MHOXEHUS U,
clieoBaTeIbHO, €ro PENPOAYKTUBHAS LIEHHOCTDb 0CO-
O6eHHo BbIcOKa. Bo-Brophnix, sTa rumore3a (Bethel,
Holmes, 1973, 1977) xopoliio coriacyeTcs C TeOpeTr-
yeckumu padotamu (Dawkins, 1999; Parker et al.,
2009). dBneHure MaHUITYIMPOBaHUS (DEHOTUTIOM XO-
3s/MHAa CJIYXKUT OJIHO U3 HanboJiee IPKUX UWLTIOCTpa-
LU uaeun pacumpeHHoro ¢peHorura (extended phe-
notype — mo: Dawkins, 1999), a ctumynupoBaHue
xuIiHu4ecTBa (predation enhancement) 1 usderaHue
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xuinHr4ecTBa (predation suppression) (Parker et al.,
2009) packpbIBalOT MEXaHU3Mbl U aJallTUBHOE 3HaA-
yeHue sBiieHus. [TosiBi10Ch MHOXECTBO paboOT, IO~
TBEPKIAOIINX TUMOTe3y MAaHUMYJINPOBAHUS, U 00-
30pOB, B KOTOPBIX PacCMaTPUBAIOT MEXaHU3MbI U
SBOJIIOIIMOHHEIE aCIIEKThI 3TOTO SIBJICHUS.

YenelrHoe 3aBeplIeHUe XXKU3HEHHOTO UKJIA Tpe-
MAaToH, IIPOMEXYTOUHBIM XO3SIMHOM KOTOPHEIM CIIy-
XKaT pBIOBI, 3aBUCUT HE TOJBKO OT (DUHAJILHOM CTa-
AW, HO TaKXK€ U OT MPEALIECTBYIOIIEH, Ha KOTOPOi
paccenuTenbHbIe JTMYMHKM, LEepKapuu, — MEJIKUE,
0OBIYHO MAJIONOABVKHBIE CYIIIECTBA CO C/IA0BIM CEH-
COPHBIM OCHAIIlEHMEM — JIOJIKHBI MOIAacTh B PHIOY.
M3BecTHHI ABE OCHOBHBIX TAKTUKM: 1) OOMHOYHBIC
WIM OObEAMHEHHBIC B TPYMITY JUUMHKN HAITOMUHAIOT
MUIIEBOM 0OBEKT U TTOITafAaI0T B phIOY Uyepe3 MullieBa-
putenbHblii TpakT (Hendrickson, Kingston, 1974;
Odening, Bockhardt, 1976; Combes et al., 1994);
2) OTMHOYHbIE CBOOOAHO TIJIaBaloOlIME liepKapuu
CTaJIKMBAIOTCSI C pHIOOM M MPOHMKAIOT B He€ 4epes
KOXXHBIe TTIOKpOBbI wiau Xaopsl (Whyte et al., 1991).
MoryT 1 iepKapuu MOBJIUSTh HA PHIOY U MTOBBICUTH
BEpPOSITHOCTh BCTpeuu ¢ Heit? B mepBoM citydae mo-
BOJIbHO KPYIHBIE, XOTSI 1 HEMHOTOUYUCIICHHBIE, IIeP-
Kapuy WIM WX KOJIOHUU MPUBJICKAIOT PbIO SIPKOM
OKPaCKOM M IBVXKEHUSIMU, IeIalOIINMU UX TTOXO0XM-
MUI Ha OOBEKTHI MUTAaHUS pbI0. PRIOBI 11X JIeTKO OOHa-
pyxuBatoT u npornarsiBaloT (Combes et al., 1994).
T'opa3mo TpymHee NpUXOAUTCS MEIKUM OTMHOYHBIM
MapsIyMM B TOIIIE BOABI JMUMHKAM, TAKUM KaK IIep-
kapuu Diplostomum pseudospathaceum. lleneHanpas-
JIECHHO OHU pearupyloT Ha peIOy ¢ pacCTOSIHUSI BCETO
B Heckonbko MumnMeTpoB (Haas et al., 2002), a ux
KOHIIEHTpalus B BogHoit Tone Mana. [locie Beixo-
Jla 13 MOJIIIOCKA OHM OBICTPO Pa3HOCSITCS TOKAMU
BOABlI M OITYCKAaIOTCS B IIPUIOHHBIE CIOU. MOXKHO
MPEANoJOXUTh, YTO UX MIPUBJIEKAET 3arax pbid, HO B
psime pabdot mmokasaHo (Smyth, 1966; Combes et al.,
2002; Haas et al., 2008), uyro uepkapuu D. pseudo-
spathaceum TpU TIOUCKE XO3sIMHA HE pearvupyloT Ha
3arax peIObl. DTO OOBSICHSIOT TEM, YTO LIEPKApUU HE
MOTYT YTHAThCS 32 MPOILILIBAIOINICI PHIOOIi, JaXe eciiu
oHM nouyyBcTBOBaM e€ 3anax (Combes et al., 2002).

3anayva monajgaHusi CBOOOIHO IJIaBaIOIIMX LIepKa-
puii B pbIOy TIpeaCcTaBIIsieTcs KpaifHe CIoXXHON. B aToit
CUTYaIl¥ TPYIHO TPEICTABUTH ceOe KaKWe-TO Bapuv-
aHTbl MAHUITYJIMPOBAHUS IOBENEHUEM pbIObl. ONHaA-
KO CPaBHUTEIBHO HEAABHO Mbl OOHAPYXKWJIU BEChbMa
3(pPeKTUBHBIN CTOCOO ITPOHUKHOBEHMS LIepKapUii B
pui0y (Mikheev et al., 2014). OH cBsg3aH ¢ BEHTUISI-
I[IAUOHHBIMU TOKaMU BOIBI, C TIOMOIIbIO KOTOPBIX JIN-
YUHKU TTONaaloT B POTOBYIO U XabepHbIe TTOJIOCTH.
MHTEHCUBHOCTh BEHTUJISILIUU CUJBHO 3aBUCUT OT
pa3IAYHBIX BO3NEUCTBUI Ha phIOy. TakuMu BO3nei-
CTBUSIMA MOTYT OBITh CHWXXEHUWE KOHIIEHTPAIIUU
KMUCJIOPOAa B BOZE, TOSIBJICHUE XUIIHUKA U IPYTrOE.
Bo3byxxnéHHast peiba MOXET B pa3bl yBEJIUYMBATh
WHTEHCUBHOCTb BEHTWISILIUU, YTO TIPUBOJIUT K BO3-
pacTaHUIO MOTOKa Napa3uToB. MOryT Jiu camu napa-
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3UThI, IPOHUKAST Yepe3 MOKPOBBI WJIN KaOpHI, BO3-
Oy>X1aTh PbIOY U TEM CaMbIM YCUJIUBATh BEHTUJISILIAIO
U COOTBETCTBEHHO TPaHCHIOPT Iapa3sutoB? UTOOHI
3TOT MEXaHU3M padoTan, HEOOXOTUMEI CIEIYIOIINe
yciioBus: 1) cylllecTBOBaHME CKOIUICHUM Mapa3uToB,
2) IPOMOKUTEIbHOE HAXOXIEHUE PHIOBI B MECTE
CKOIUICHMUSI.

OcHoOBHas 3ajada HaCTOSIIEH paboThI CBSI3aHa C
9KCHEPUMEHTAIbHON MPOBEPKOI TMIIOTE3bl O BO3-
MOXHOCTU MAaHUIYJIUPOBAHUSI TIOBEIEHUEM pPbIO
HepkapusiMu TpeMmartonbl D. pseudospathaceum Ha
aTamne Inepemnayd OT MOJUIIOCKa (IIEPBBIM ITPOMEXY-
TOYHBIN XO35IMH) K pbhIOe (BTOPOU MPOMEKYTOUHBIN
x03siuH). Kpome Toro, uccienoBaHbl YCIOBUSI, CIIO-
COOCTBYIOIIIIE OOPa30BaHUIO CKOIJICHWI ITapa3nuToOB
B TOJIIIE BOABI, UTO JEJIAET UX JOCTYITHBIMU 151 BEH-
TUJISIIAOHHBLIX TOKOB DPHIO, a TaKXKe pPacCMOTPEHBI
CUTYyall, B KOTOPBIX PHIOBI 0COOEHHO YSI3BUMBI JJISI
rnapasura.

MATEPUAJI U METOAMKA

HMccnenoBanusi mpoBoauId Ha OMOJOTMUYECKO
cranuun KonHeBecu VYHuBepcuteta HOBsickiomns
(®unnsauous) B arycte 2018 r. Ceronerku Onco-
rhynchus mykiss (cpentsist nnuHa 1o CMUTTY T cTaH-
nJaptHoe oTkiioHeHre 10.8 £ 0.65 cM) ObLIM MOTyYEHBI
C pbIOHOI (bepMbl, Tae UX colaepKallu B apTe3uaH-
CKOM BoJie, YTO MpeAoTBpallalio UX 3apakeHue rnapa-
3UTaMU 10 9KcnepuMeHTOB. Pei0 conepxxanu B 150-
JIMTPOBOM MPOTOYHOM OacceiiHe Mpu TeMmeparype
15—16°C u ¢oronepuone 14 : 10 u (cBeT : TeMHOTA).
KopMmunu peiO nBa pasa B JieHb IpaHyJIMpPOBaHHbBIM
KOPMOM COOTBETCTBYylolllero pasMmepa. lLlepkapuu
D. pseudospathaceum ObLIY TIOJTy9eHBI OT 12 MOJUTIOCKOB
Lymnaea stagnalis n3 03. KonHeBecu. MoJUTIOCKOB
colepKajii B TEeMHOTE B XOJIOAUJIbHUKE MPU TeMIIe-
patype 7°C. 3a 3—4 4 10 3KCIEPUMEHTOB MOJLTIOCKOB
BBICTaBJISUIM Ha cBeT Ipu Temmnepartype 20°C, 4rto
CTUMYJIMPOBAJIO BbIAENeHUE Liepkapuii. Beex iepka-
puii 0OBENMHSIIN B OMHOM EMKOCTH, B3BECH TIIATEb-
HO TIepeMeIInBaIN U B AecsTH Ipodax o 10 M1 mox-
CUMUTBHIBAJIM TIOJ OWHOKYJSIPOM YMCJIO Tapa3vTOB.
Bce akcriepuMeHTBI MPOXOAWIIN B Tipeaenax S 4, B Te-
YEeHUE KOTOPBIX CIIOCOOHOCTH Mapa3uToOB K 3apaxe-
HUIO OCTaBaJlaCh BLICOKOM.

DKCIepPUMEHTHI 10 BIUSHUIO NPOIOJLKUTEIHLHO-
CTHU BKCITO3UIIMU HAa CKOPOCTH ITOCTYIUICHUS 1IepKa-
puii 1 3apaxk€HHOCTD cerojieToK O. mykiss IpOBOIN-
JIA B 5-TUTPOBBIX aKBapMyMax ¢ IpOpUIbTPOBAHHOM
03EépHoit Bomoii ipu temneparype 15—16°C u ocse-
meéHHocTu 150 nk. B Kaxmblii akBapuyM J100aBIIsUIA
o 200 nepkapuii. OTMHOYHBIX PBIO aKKJITUMUPOBAJIN
K YCJIOBUSIM 3KCIIEPUMMEHTAJILHOIO aKBapruyMa B Te-
yeHnue 30 MUH, ITOC/Ie Yero J00aBIIsLIM BOAY C LiepKa-
PUSIMU.

Mpest aTOro skcnepruMeHTa BO3HUKIIA TTOCIIE 3HA-
KoMcTBa ¢ paboroii (Laitinen et al., 1996), B KoTopoii
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MIpeACTaBIIEHbl Pe3yJIbTaThl pPearupoBaHUS PHIO HA
pa3IMYHbIE CTPECCUPYIOIIME BO3ACHCTBUSI, Cpeau
KOTOPBIX ObUIM LIepKapuM JUIJIocToMyMma. Yepes He-
CKOJILKO MUHYT IIOCJIe J00aBIEHUS Tapa3uToOB B €M-
KOCTBh C pbIOOI y He€ HAOII0HAJIOCh PE3KOe YBEINUe-
HUE MHTEHCUBHOCTU BEHTWISLIUU. YYUTBLIBasl POJIb
BEHTWISILIMK B PETYJIMPOBAHUHU IIOTOKA B pHIOY B3BE-
IIIEHHBIX B Boe napa3uToB (Mikheev et al., 2014), Mmbl
MIPEAIIOJIOXWIN, YTO IIPOHUKAIOIINE B PhIOY LiepKa-
pUM MOTYT YBEIWYMBATh 3TOT HOTOK. OmHAKO 3TOT
3¢ deKT momKeH HaOIIogaThCcsl HEe cpasy ITociie JIo-
0aBJjieHUsI B3BECU Mapa3uTOB, a C HEKOTOPOii 3a1epK-
KO, CBSI3aHHOI CO BpeMEHEM, HEOOXOOMMBIM IS
BCTPEYU PHIOBI C MMAapa3UTOM M €TI0 IPOHUKHOBEHMUSI.
MBI oxxunanu, 4To Mo KpaliHeit Mepe Tpu caMoii KO-
POTKOI 3KcIo3unuu (5 MUH) BO30yXaarlllee BO3-
JIeicTBUE TIPOHMUKAIOIINX B PHIOY LIepKapuii eiié He
MpOSIBUTCS. 3a1a41 3TOr0 9KCIIePUMEHTa — OLICHUTh
MIPOOOKUTEIBHOCTh 3TOM 3aIepXKW M BEJIMYMHY
BO3/ICKCTBUS TEPBbIX MPOHUKAIONIUX B PHIOY Iapa-
3UTOB Ha ITOCJIEAYIOIIYI0 CKOPOCTh MX MOCTYILJICHMUSI.

IMocne skcriepuMeHTOB pbIO CoAaepKaad UHIUBY -
JIyaJIbHO B IIPOTOYHBIX aKBapryMax, Ilie MX KOPMUJIU
B MpexHeM pexkuMe. Yepes aBoe CyTOK, Koriga Bce
napasuThl JOCTUTAJIM MECTa JIOKAJIM3aluu (XpycTa-
JIMKM TJ1a3) B pbIOax, MOCISIHNX YCHIILISIJIM PacTBO-
poM MS-222 u mon OUHOKYJISIPOM TIOACUYUTHIBAIU
yucJio Metauepkapuii. I[1pu kaxnoii akcro3unuu (5,
10, 20 1 30 MmuH) ObLIO UccenoBaHo 10 prIO, T.€. BCe-
ro 40 2Kka3.

J1s1 mpeaBapuTEIbHOM OLIEHKU YCJIOBUM, TTPU KO-
TOPBIX TIpearnojiaracMblii MeXaHU3M ‘“‘caMOaKTHBa-
1’ TIOTOKA ITapa3nTOB B phIOY MOXKET OBITh 3P eK-
THUBHBIM, OBbLIU BBITTOJHEHDI SKCIICPUMEHTHI I10 BJIM-
STHUIO 3araxa pbIObl Ha JBUTATEJIbHYIO aKTUBHOCTb U
BEPTUKAIbHOE pacIipeieJIeHIE B TOJIIIE BOJBI LIepKa-
puii nuruioctomyma. IIpoTuBopeduBbIe HaHHBIE O
BJIMSTHUH 3ar1axa pbIObI Ha yCIIeX epeaayn liepKapuii
(Smyth, 1966; Combes et al., 2002) MOTr'yT OBIThH CBSI-
3aHbI C TEM, UTO UCCJIEIOBATEIN MBITAJIUCh OLIEHUTD
3(pPEeKTUBHOCTD IIeJICHAIPaBJIeHHOTO IIepeMelle-
HUS Mapa3uTa K peioe. YUUTHIBAS pa3Indus B JOKO-
MOTOPHBIX BO3MOXHOCTSIX liepKapuii U pbl0, TPYIHO
MIPEeACTaBUTh, YTO Mapa3UT MOXKET aKTUBHO IBUTaTh-
Csl B HAIIpaBJICHUU PHIOBI, JaXKe €CJIU OH IIOYYBCTBO-
BaJ e€ 3amax. Bo3znelicTBre 3amaxa MOXeT IMTPUBOIUTH
K M3MEHEHUIO YaCTOThl CTEPEOTUIIHBIX BEPTUKAJIb-
HBIX TIepeMeIeHUIi, YTO B CBOIO OYEPEIb MOXKET IO~
BJISITh HA BEPTUKAJIbHOE pacrnpeaeieHrue liepKapuit
¥ HaKOIUICHUE UX B CJIO€ BOIBI, TIe BCTpeda ¢ phIOOii
OoJiee BeposITHA.

JBUTaresibHyl0 aKTUBHOCTh WHIVUBUIYaAJIbHBIX
uepkapuii D. pseudospathaceum HabIOIAIN B S-MUJI-
JIVJIATPOBOI KaMepe Mo OMHOKYJISIPOM, TTOACUNTHI-
Bast YMCI0 “IIpbIKKOB” 3a 2 MuH. HabmroneHust mpo-
BOIMJIU B NpOoGUILTPOBAHHOM 03EpHOI Bojae (KOH-
TPOJIb) M B TAKOI ke BoAe ¢ J00aBIeHUEM 2 MJI BOIIbI
u3 1-TUTPOBOTO aKBapuyma, B KOTOPOM B TeUEeHME

MUXEEB

15 MuH HaxoguIach ogHa 0co0b O. mykiss NIMHOI 110
Cmurtty 13—15 cM ipu Temmiepatype 15°C. B koHTpoO-
JIe U B OIIBITE OBUIO IIPOTECTUPOBaHO 110 20 3K3. Liep-
Kapuii.

BnusiHue 3anaxa pelObl Ha BEpTUKAJILHOE paciipe-
JIeJIcHUE liepKapuii M3ydajJy B YEeTHIPEX KOJIOHKAaX
BbicoTOI 60 cM u auameTpoM 10 CM, B KOTOPBIX Ha
TPEX ypOBHIX (5, 25 1 55 cM HaA THOM) HaXOAWIUCh
TPYOKM C KpaHaMU, Yepe3 KOTOPbIE Opajiv IIpoObI BO-
Il U1 moncdéra 1epkapuii. CpemnHsiss KOHIICHTpa-
LIMs LIepKapuil B KOJIOHKaX cocTapisiyia 17.5 aKk3/MI.
B mepBoii ceprun ONBITOB PETUCTPUPOBAINA U3MEHE-
HUS paclipelnejieHrs LiepKapuii B teuenue 70 MuH
(10, 25, 40, 70 MuH) B npoGUIBTPOBAHHOM 03E€pHOI
BOIe. YUYUTHIBAsI pe3yIbTaThl 3TUX SKCIICPUMEHTOB,
BO BTOPOI CEpUHM OLIEHUBaJIM BEPTUKAIbHOE pacmpe-
JejaeHue lepKapuit yuepe3 30 MMH MOCJIE BBIITYCKa UX
B KOJIOHKM C O3€pPHOI1 BOOOI M MOCJIEIYIONIETO J0-
O0asneHus Boabl (100 mur): 4MCTOM O3EpHOM (KOH-
TpOJib) U U3 aKBapuyMa ¢ pbiooii (Tect). Bony nobas-
Jsu yepe3 20 MUH IociIe BBITYCKa LIepKapuil yepe3
BOPOHKY C TPYOKOii, IUIaBHO IlepemMelnasi KOHEll
TPpyOKY MO BEPTUKAJIH.

CratucTH4ecKylo 00paboTKy 3KCIIepUMEHTAb-
HBIX JAHHBIX IPOBOIWIN C IIPUMEHEHUEM CJIEIyIO-
IIMX TECTOB: OAHO(MAKTOPHOIO IUCIECPCUOHHOTIO
aHanm3a, Tecta Kpackena—Yosmnuca u U-tecta MaH-
Ha—YUTHU.

PE3VYJIbTATDI

B TeueHue 5 MUH nocJe BbITycKa liepKapuii B ak-
BapuyM C pbIOOii CpeHSISi CKOPOCTb MOCTYIIIEHUS TTapa-
3UTOB B pbIOy ObLIa HEBLICOKOM (He Oosee 0.3 aK3/MUH).
HaunHas ¢ skcno3uiiyu B 10 MUH CKOPOCTh PE3KO
BO3pacTajia u ocraBaiach B quanasoHe 0.8—1.0 ax3/MuH
(pUCYHOK, a). DdhbheKT MpoaOTKUTETLHOCTHA IKCIO-
3unKn ObLT AocTOoBepHBIM (TecT Kpackenma—Yommca:
H (3, n=40) = 14.58, p = 0.002). PacuéT HaKOILIEH-
HBIX pbIOOii 32 30 MUH TTapa3UTOB C YYETOM CKOPOCTHU
MOCTYIJIEHUsI LiepKapuili B pbiOy, HaOIIOOaBUIYIOCS
MpY 5S-MUHYTHOM 3KCHO3ULIMU (10 aKTUBAIIUM BEH-
TWISIHIMOHHOM aKTUBHOCTU MPOHUKAIOIIMMU Mapa-
3UTaMM), MOKa3aJl, YTO UX YMCIEHHOCTb HE OJIKHA
npeBbiaTh 10 3K3. (pucyHok, 0). OgHaKko B IKCHe-
pUMEHTE CpedHsIsl BeJUYMHA JOCTUTajda TMOYTU
30 3K3.

B skcrniepuMeHTe Mo OLieHKE BIUSIHUS 3araxa pbl-
OBl Ha IBUTATEJIBHYIO aKTUBHOCTB IIepKapuii oGHapy-
JKEHO, YTO MpHU M06aBIeHWM BOIBI U3 aKBapuyMma C
ocobObi0 O. mykiss 4acToTa “HpbIKKOB” MapsIlero B
TOJIIE BOIBI TTapa3nTa TOCTOBEPHO Bo3pacTaia 60-
see 9eM Ha 20% (U-tect Manna—YutHu, p = 0.03).
MoxXeT a1 TaKoe CpaBHUTEIILHO HEOOIBIITIOS YBEIN-
YyeHUe aKTUBHOCTH LiepKapuii 1o BAUSTHUEM 3ariaxa
PBIOBI TIPUBECTH K CYIIECTBEHHOMY U3MEHEHMIO UX
BEPTUKAJIBHOTO paclipeie/ieHrs B BOMHOM Toe?
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CKopoCTb MOCTYIUICeHUsI LiepKapuii TpeMaroasl Diplosto-
mum pseudospathaceum B ceroneTok Oncorhynchus mykiss
(a) 1 ynuco MeTaliepkapuii B peioe (0) Tipu pa3HOW Mpo-
TIOJKUTETBHOCTU NpedbiBaHus poIo (7 = 10) B cpene ¢ na-
pazutamu (TIPOIOJIKUTEILHOCTD 3KCITO3ULIMK): (), (O) —
cpenHue 3HaueHust; (1) — craHaapTHas oumoka, (---) —
pacuyéTHble TaHHbIE, MMOJYyYeHHbIE Ha OCHOBE MCXOMHOM
CKOPOCTHU MOCTYIUICHUSI LiepKapuii (10 B3aUMOJEHCTBUS
C mapa3uTamMu) U MPOIOJIKUTETbHOCTH IKCTTO3ULIMH.

B nepBoit cepun 3KCnepuMEHTOB 110 BEpTUKAIb-
HOMY pacIIpeIeIeHUIO IIepKapHuii ObLJIO OOHAPYKEHO,
YTO CO BpeMeHeM BcE OoIblliee YUCIIO LiepKapHuii 1mo-
IrpyXaeTcsi B IIPUOOHHBIN ClIoi (OmHO(MAKTOPHBIM
IUCTIEpCUOHHBIN aHanmu3, p < 0.001). B unTepBae or
25 1o 40 MUH OKOJIO MTOJIOBUHBI OOIIETO Ymrciia Hep-
Kapuii HaXOOWIOoCh Ha IIyonHe. Perncrpanus BepTu-
KaJIbHOTO pacHpeaeaeHus LepKapuii BO BTOpoli ce-
puM 3KCIEPUMEHTOB ITOKa3ajia, 4To 4yepe3 30 MuH
mocJje BBIMycKa Napa3suToB 52% ux oOllero uyucia B
KOHTpPOJIe HAaXOIUJIOCh B IIPUIOHHOM cJioe. [lobaBie-
HHE BOIBI C 3aITaXOM PBIOKI TaJIO CYIIECTBEHHO MHYIO
KapTUHY BEpPTUKAJILHOIO paclpeneiaeHusT — B IpHU-
JIOHHOM CJIO€ OKa3ajJoCh BCEro JUIIbL 25% 1epka-
puii; 6onee 60% KOHILEHTPUPOBAIUCH B CpeIHEM
cioe (~ 25 cM oTo nHa). BiusHue 3ammaxa Ha BepTU-
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KaJlbHO€ pachpeeieHre ObLIO BbICOKO JTOCTOBEp-
HbIM (OmMHOMAKTOPHBIM NUCIIEPCUOHHBIM aHaIu3,
p=0.001).

OBCYXIEHHME

PrIOBI, HECMOTPST Ha MX IOABMKHOCTb U 3alllU-
meéHHocTh oT nmapasutoB (Poulin, FitzGerald, 1989;
Barber et al., 2000; Karvonen et al., 2004; Stumbo
etal., 2012; Mikheev et al., 2013), gacTto ciyXkart
OKOHYATEIbHBIMU WJIM HMPOMEXYTOUYHBIMU XO3sIeBa-
MU pa3IMYHBIM Mapa3vuTaM, Cpeayd KOTOPBIX TpeMa-
TOJbl 3aHUMAIOT OJHO M3 BeAyllux MecT. He mocien-
HIOIO POJIb B OCBOCHUM TPEMAaTOIaMU CTOJIb IEHHOTO
pecypca urpaetr ux CIIoCOOHOCTb MaHUIYJIUPOBaTh
noBeaeHueM pbIO (Barber et al., 2000; Seppéla et al.,
2005; Mikheev et al., 2010; Poulin, 2010), 4T0 ITOBBI-
1IaeT yCIeX X Mepeaadu K CleayrolieMy X03sIMHY U,
clienoBaTeIbHO, MpUCIIocoOJeHHOCTh. [lonaBnsio-
1ee OOJBIIMHCTBO MCCACAOBAHMI MaHUITYJIMPOBa-
HUS B CUCTeMe “pbIObI—TPEMaTo/ibl” BBHIITOJHEHO Ha
aTare XKM3HeHHOTO 1IMKJIa IMapa3uTa, KOrjaa OH Iepe-
Ja€Tcs caeayolIeMy X03sIMHY IPU ITOedaHUM MPeabl-
nymiero. IIupoko pacripocTpaHEHHas TpemaTona
D. pseudospathaceum, XOpol1o U3BECTHBIA MaHUIMY-
JISTOP UHAUBUAYAJIbHBIM U TPYIIOBBIM ITOBEICHUEM
pei6 (Karvonen et al., 2004; Seppala et al., 2005;
Mikheev et al., 2010), yry4iiie Bcero u3y4yeHa Ha CTa-
IV MHBAa3MOHHBIX MeTallepKapuii, TOTOBBIX K 3apa-
KEHUIO OKOHYATEIILHOTO XO3SIMHA — PBIOOSIHBIX
nTul. OJHAaKO MPUCITOCOOJIEHHOCTh TTapa3rTa 3aBU-
CUT HE TOJBKO OT 3TOTO, 0€3YCI0BHO, BaXKHOTO OT-
pe3Ka, HO U OT BCEX IPOYMX 3TAIlOB KMU3HEHHOTO
nukia. Hampumep, mpexaeBpeMeHHoe (JIJ1s1 TTapa3uTa)
rnoegaHue JTIO0bIM XUITHUKOM PHIOBI ¢ HE3peIbIMU
MeTallepKapUsIMHU TIpepbIBacT XU3HEHHBIN [IUKJT Ma-
pasuta (Iurun, 1986). OTCyTCTBHE MOIXOISIINX
YCIAOBUM [IJIsI TIOMAJaHWUSI CBOOOOHO TLIABAIOIINX
LiepKapuii B MOMBMXXHBIX PbIO MOXET MPUBECTU K
CTOJIb HU3KUM I10Ka3aTeJIsIM 9KCTEHCUBHOCTU U WH-
TEHCUBHOCTHU 3apaXKeHUSI MPOMEXYTOUYHOTO XO3SIU-
Ha, 9YTO 3(PPEKTUBHOCTD Mepeaadr TUTIJIOCTOMYMA K
OKOHYATEJILHOMY XO3SIMHY OyIIEeT CIIUIIKOM HU3KOIA.
I yenelrHoro MaHUITY IUPOBaHUS B PBIOY JOKHO
MOTACTh TOCTATOYHO OOJBIIOE YMCIO ITapa3vTOB.
YewMm Gostblile Mapa3uTOB OKAXKETCS B pblOE, TEM OBICT-
pee OHU NOCTUTHYT MHBA3MOHHOTO COCTOSIHUSI U C
00JIblIIEl BEpOSITHOCTBIO MOIMAAYT B CJIEIYIOIIETO X0O-
3sauHa (Gopko et al., 2017).

Nnesa o Goiiee mMmMpoKOM muana3oHe MaHUITYJIM-
pOBaHUSI MOBEIEHUEM XO3SIMHA, YeM TOJIBKO MOBbIILIC-
HUE ero JOCTYITHOCTHY XUIIHUKY, TpYBeJia K TUTIOTe3e O
MaHUMYJIUPOBAHUM, HAIPABJIEHHOM Ha IpeaoTBpa-
IIEHNE MPEXIeBPEMEHHOTO MoeIaHus (3aluTy) X0-
3guHa (predation suppression) Ha 3Tare, Koria lrapa-
3UT el€ He moctur mHBasuoHHoctu (Parker et al.,
2009; Dianne et al., 2011; Weinreich et al., 2012). Pac-
cMaTpuBaeMasl B HaCTOsIIIel cTaThbe rUIoTe3a 0 Ma-
HUNYJIUPOBAHWU MOBEIEHUEM PHIObI, MOBBIIIAIOIIEM
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ycIiex repegadyy napasura Ha Tare CBOOOIHO IIaBa-
IOIIIE pacCeIMTEIbHONM TUUMHKY, pacIliupsieT Tpe-
CTaBJIEHUSI O MAHUITYJIITOPHBIX BO3MOXHOCTSIX Ia-
pasuTa B HaIlpaBJICHWU cIIé Gojece paHHUX CTaauid
ero XKM3HEHHOTO 1IUKJIA.

ITonyyeHHBIE pe3yabTaThl O PE3KOM MOBBIIIIEHUY
CKOPOCTH TIOCTYIUIeHUs epKapuit D. pseudospatha-
ceum B PBIOY TIOCTIE TOTO, KaK B He€ TIPOHUKIIH TIep-
BbI€ MMapasuThl, TTO3BOJISIIOT CUMTATh, YTO BHEIPUB-
IIrecsT B KOXKHBIE TTOKPOBBI IIepKapyiH BO30YXKIAOT
pBHIOY ¥ TOBBIIIAIOT €€ aKTUBHOCTE. [IpOHMKHOBEHNE
Mapa3uToOB BHI3bIBAET YBEIWUYCHUE YACTOTHI JBUKE-
HUS XabepHbIX Kpbiiek (Laitinen et al., 1996) u ycu-
JICHUE TTOTOKa BOMBI Yepe3 POTOBYIO U KaOepHBIE MO~
Jgoctu (Mikheev et al., 2014). O1oT a(pdhexT MoxeT
OBITb CBSI3aH C BBIIEJICHWEM BeIIeCTBa TPEBOTH
(alarm substance) (Poulin et al., 1999) npu nospe-
XKICHUU TIapa3uTOM KOJIOOYKOBBIX KiIeToK (club
cells) (Chivers, Smith, 1998). Takoii moBeneHuecKuit
MeXaHW3M BO3HHK Y PHIO TS 3aIIATHI OT XUIITHUKOB.
BeiiectBO TpeBoru OT MOBPEXAEHHON XUIITHUKOM
PBIOBI CIYKWUT CUTHAJIOM OMACHOCTHW IUISI COCEIei,
KOTOpBIe OBICTPO Ha Hero pearupyroT. Ilapa3uTsl
“BOCITOJIb30BAJIMCh” 3TUM MEXaHN3MOM U, ITPOBOLIY-
pysI cuTHaJI 06 OITACHOCTH, BEIHYKIAIOT PHIOY YCUITH -
BaTh CBOIO aKTUBHOCTh. OMHAKO OOJIbIIIe TTapa3suTOB
romnajgaeT B pbiOy ¢ yCUJIGHUEM MOTOKA BOMABI JIMIIIb
MIPY YCIIOBUHM, YTO X KOHIICHTPAIIUS BOJU3K PHIOBI
TIOBOJIBHO BEICOKA. Takue yCcI0BHUS MOTYT BOZHUKATh
B MpUOpeXbe peK U 03Ep, Ile BCE MOTCHIMATbHBIE
X03s5eBa TUIIOCTOMYyMa — OPIOXOHOTHE MOJUTIOCKM,
PBIOBI ¥ ITUIIBI — HAXOIST TTOIXOMSIIINE OUOTOITHI.

I[Ipu MaHUNYIMPOBAaHUM TIOBEACHUEM XO3sIMHA
MeTallepKapUusiMU, KOTOpbIe CHavajla 3allluIIaoT ero
OT XUILHUKOB, a 3aT€M IMOBBIIIAIOT €ro JOCTYITHOCTh
IJISI TITUL-UXTUOG(hAroB, Mapa3suThl HAXOOSATCS B T1O-
CTOSIHHOM M JJIMTEIbHOM KOHTaKTe C pbIooii. st
MaHUMNYJIUPOBAaHUS Ha 3Tale Iepegadyd CBOOOIHO
IUIaBalOIIUX 1LI€pKapUil TOJKHBI COBIIACThb CIAEIYIO-
1e 00CTOSATEAbCTBA: 1) MIPOJOKUTEILHOE HAX0X-
JIeHWe PBIOBI Ha HEeOOJBIIOM ydJacTKe; 2) BBICOKAs
KOHIIEHTpallMsl mapa3suTOB Ha 3TOM ydyacTke. Kak
MOTYT BO3HMKATh CKOTIJICHUS LiepKapuii B TOJIIIIE BO-
IIbI, obecrieunBalomye 3¢p(PEeKTUBHYIO paboTy Mexa-
HM3Ma “caMoaKTHUBalM’ ITOTOKA ITapa3nuTOB B PHIOY
C BEHTUJISILIUOHHBIMU TOKaMU BOJIbI?

ITonyyeHHBIe pe3yabTaThl 11O OLIEHKE BJIIMSTHUSI 3a-
Imaxa pbIOBI Ha JBUTATETbHYIO aKTUBHOCTH M BEPTH-
KaJbHOE paclpenejieHre IepKapuii MmoKa3aiu, 4To
6e3 0J1b(haKTOPHOI CTUMYJISILIMU LIepKapUU TOBOJb-
HO OBICTPO OIYCKAIOTCSI B MIPUIOHHBIN CIIO. Y mHa
lepKapuy MpyU HU3KOM aKTUBHOCTM CHMKAIOT pac-
xon sHeprum (Sukhdeo, Sukhdeo, 2004). B npuagoH-
HOM CJIO€ T€YeHUs CIabbl U BEpPOSTHOCTHh pa3Hoca
MMapa3uToOB U CHUKEHUS UX JIOKAJTbHON KOHIIEHTpa-
LIMM HeBeJuKa. B akcriepuMeHTax Takxke oOHapyke-
HO yBeJIMYEHWE YaCTOTHI BEPTUKAJIBHO OPUEHTUPO-
BaHHBIX IBVKEHU 1IepKapuii IO BIMSHUEM 3ariaxa

PBIOBI, YTO BBI3BIBAJIO UX MONBEM M3 MPUIOHHOIO
CJI0sI/3aepXKKY OITyCKaHUSI M HaKOIJIeHHWe B Clioe
~20—30 cM OTO OHA.

Y1006bI 3HAYNTEJILHOE YMCJIO TTapa3uTOB MOMAaJIo B
pBIO, 3aItaXx KOTOPHIX ITOBJIMSI Ha aKTUBHOCTH IIep-
BBIX, 3TU PHIOHI JOJKHEI JOBOJBHO IJIMTEIBHOE Bpe-
MsI OCTaBaThCsl Ha HEOOJILIIIOM yyacTke. [IprmuynHamMu
TaKOM 3aJepKKU MOT'YT OBITh IIMTAHNE B CKOIIJICHUU
KOPMOBBIX OOBEKTOB MJIM KOHKYPEHIIVS 32 UHINBU-
IyanbHyI0 Tepputopuio ¢ yoexumnieMm (Grant, 1997;
Johnsson et al., 2000; Muxees, 2006). B mociieqneM
cilydyae pUCK IOJIYYUTh OOJIbIIOE KOJIMYECTBO ITapa-
3uTOB ocobeHHOo Beauk (Mikheev et al., 2020). I1pu
onpeIeEHHBIX YCIOBUSIX IIPOIOJDKUTEIbHAS 0ophba
3a MPUBJIEKATEJIBHBIN YY4aCTOK cpedbl, 00ecIieunBa-
IOLIUI TTOOeTUTEITSI OOMIIBHBIM KOPMOM M YOEXKMIIIEM
OT XUII[HUKOB, MOXKET ITPUBECTU K BBICOKOMY PUCKY
3apaxeHus liepKapusiMu auinioctomyma. CHUIIBHO
3apaxkéHHble ocobu yepe3 1.0—1.5 Mec. cTtaHOBITCS
OCOOCHHO YSI3BUMBIMM i1 XullHUKoB (IuruhH,
1986). HeymuBuTeIbHO, YTO YacTh PhIO, OOHAPYKUB
MPUCYTCTBUE Mapa3suTOB, OTKA3bIBACTCS OT OOPHOBI
3a TEPPUTOPUIO U, OOBEIUHUBIIMCH B CTAI0, MOKUIAET
onacHbIi yyactok (Mikheev et al., 2013), Torma Kak
JIpyrue MpomoKaloT 00opbOy, HECMOTpPSI Ha PUCKHU
(Mikheev et al., 2010). Btu cBeaeHuUst 06 3KOJIOTUYE-
CKOM pOJIV Mapa3suTOB MO3BOJISIIOT CUMTATh UX CyIle-
CTBEHHBIM (haKTOPOM, BBI3BIBAIOIINM ITOBEICHYEC-
cKy1o nuddepeHIALNIO B HONYJISIIUSIX PHIO.

3AKJIIOYEHHME

I'eTeporeHHOCTB Cpeabl pa3HOro MaciTada u CBsi-
3aHHOE C HEel HEOJHOPOIHOE pacIipe/ieiIeHUE pecyp-
COB U PUCKOB MOTYT MHULIMMPOBATh MOBEICHUYCCKUI
MoJMMOPdU3M B TTONyJsiusiX pbio. Beicokonmpoayk-
TUBHbIE, HO HACEJIEHHbIE MHOTOUYMCIEHHBIMU XUIII-
HUKaMU U MIapa3uTaMu HU30Bbs peK MPUBJICKAIOT Ha
HepecT JIMIIb YaCTh MOMYJISLNI MHOTUX BUIIOB PHIO.
Hpyras yacTb, peonoJieBasi 3HaYUuTeJIbHbIE PACCTOSI -
HUSI U NIPENSITCTBUSI, TTOMHUMAETCS B BEPXOBbsI, TIIe
PMCK 3apa3uTbCsl Mapa3uTaMu CYIIECTBEHHO HIKE
(MuxeeB u ap., 2013). Pazgenenue Ha TpyIInupOBKUA
ocelJIbIX U 60s1ee MOABMXKHBIX PbIO HAOIIOMAETCS U B
ropasno MeHbieM maciurabe (Grant, Noakes, 1987).
C TOYKM 3peHus YSI3BUMOCTH [Jis TapasuToB, JIU-
YUHKU KOTOPBIX MapsAT B TOJIIE BOABI, PHIOBI B MO-
CTOSIHHO MepeMellIaloIuXcs CTassX UM TOYTU HeJl0-
CTYIHBI. [axe MouyyBCTBOBAB 3arax MpoIlibiBaoleit
pBIOBI, LIEpKApUM HE B COCTOSIHUM 3a Heil yrHaThCs
(Sukhdeo, Sukhdeo, 2004). OmHako, u30erass OQHUX
Mapa3uToB, DPbHIObI-KOUEBHMKU MOTYT 3apaxkaTbCsl
JIPYTUMM, TIOJIydast UX MPU MOCEIIeHUU HOBBIX OUO-
TOMOB M Mpy NMUuTaHuu. OHU YacTO OKa3bIBAIOTCS B
HE3HAKOMBIX MecCTaX, [lie¢ pa3MellleHue PecypcoB U
PUCKOB UM HEM3BECTHO. MHOTrUE PBHIOBI CTPEMSITCS
KCIIOJIb30BaTh APYTYIO TAKTUKY, MOAAEPKUBAST OCEl-
JIbIit 00pa3 KM3HU B BHICOKOTIPOAYKTUBHBIX T€TepO-
TeHHBIX OMOTOMNAaxX, TAe, KOHKYPUPYS 3a YYacTKU C
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JIMYNHKU TPEMATO[

KOPMOM U yOEXUIIIaMU, OHU PUCKYIOT ITOJIyIUTh CO-
JIMAHBIN Tpy3 Iapa3suToB. B Takoil cuTyamuu naxe
napsiiye B BoAe LiepKapuu TPEMaToOd CO CIaObIMU
CEHCOPHBIMU M JOKOMOTOPHBIMM BO3MOXKHOCTSIMU
CITOCOOHBI YCIMEIIHO MPOHUKATh B PHIOY BMECTE C
BEHTWISSLIMOHHBIMM TOKaMu. B Hacroseit pabore
MIPUBEACHBI SKCIIEPUMEHTAJIbHBIE PE3YJIbTaThl, IO~
TBepXKAaloll1e TUIOoTe3y O MAaHUITYJIMPOBaHUHU TTIOBE-
JICHEM PBIOBI IIPOHUKAIOIIMMHU B He€ LIepKApUSIMU.
Bo3zb6yxnast ppiOy, mepBble BHEAPUBIINECS IIepKapun
YCWJIMBAIOT BEHTWISILIMIO U TIOBBIIIAIOT CKOPOCTh
MMPOHUKHOBEHUS B pbIOYy npyrux nepkapuii. [logoo-
Has “Kooriepannsi” ¥ MaHUITYJIMPpOBaHUE, BEPOSITHO,
CIIOCOOCTBYIOT arperupoBaHHOMY pacHpeaeIeHUIO
Mapa3uToB CPEaU PhIO.

Tpemaronsl D. pseudospathaceum B Ka4eCcTBe BTO-
pOTro TMPOMEXYTOUHOTO XO3SMHA MCIOJb3YIOT PbIO
pa3HBIX BUIOB, HO WX ITOKa3aTelil 3apaXEHHOCTHU
CWJIBHO pa3nudarorcs. HekoTopsie BUIBI pHIO COBCEM
He 3apaxarorcsa gurutoctomymoM (Iurun, 1986).
IMpanHBI TaKOif N3MEHINBOCTU MOTYT OBITH CBsI3a-
HBl C 3aIllIUTHBIMM MeXaHW3MaMU, BKIIIOYAIOIINMH
MopdoJioruueckre, GU3NOJIOTUYECKIE U TIOBEICH-
YecKHe amanTauny peid. Kakyio pojib B 3TOM UTpaioT
paccCMOTpeHHBIE B HACTOSIIEH paboTe MEXaHW3MBI,
MPEICTOUT BBISICHUTD B OYAYIIIUX UCCIEIOBAHUSIX.

PMHAHCHUPOBAHUE PABOThHI

Pabora BeimonHeHa 3a cu€T Poccuiickoro Hay4YHOro
donma, mpoekt Ne 19-14-00015-T11.
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bananc mexxny peHOTUIMMYEeCKOM INIAaCTUYHOCTHIO U afalTUBHOM cIleliMaaIn3alieil MOy IIPY U3Me-
HEHUM BHEIIHETO BO3MEHCTBUS OCTAETCA aKTyaJbHBIM BOIIPOCOM 3BOJIOIMOHHON Ouonoruu. st pbio
MOIIHEHIIUM (HAaKTOPOM BO3IEHCTBUS SBJISETCS XMMUUYECKOE 3arpsi3HeHre MecT oOuTaHus. B monbiTke
OLICHUTbH TTOCJICACTBUS MaCIITAOHOTO 3arpsSI3HEHUSI TIPECHBIX BOJ JJISI OCEMIBIX PBIO MbI MCCIEIOBAIN KaM-
YaTCKUX roJabloB Salvelinus malma, njis1 KOTOPBIX XapaKTepeH meaoMopdo3 B caydae U3OJSILUU B PyUbsIX
Ha TEPPUTOPUU aKTUBHOTO BYJIKAHU3MA C UBOBITOUHBIM COIEpXXaHUEM B BOJIE TSKENIbIX MeTau1oB. [TpoBe-
JI TECThl HA YCTOMYMBOCTh TOJIBLIOB K BO3JEUCTBUIO CMeCeil METAJJIOB: B IPOLIecCe HOPMaJIbHOTO Pa3BU-
TUS U B IIIECTU 3KCIIEPUMEHTATbHBIX TPYMIIaX, B KOTOPHIX Pa3HBIMU TepareBTUYECKUMU MAaHUMYJISILIIUSIMU
U3MEHSUIM UHTEHCUBHOCTb OOMEHA BELLECTB U aKTUBHOCTh CUHTE3a TUPEOUIHbIX TOPMOHOB. Bona 3arpsi3-
HEHHBIX PyYbEB OKa3aach TOKCUYHA IIJTsI 3apOABIIIEH M MOJIOAW HEaanTUPOBAHHBIX FOJIbIIOB, BHI3bIBAsI X
rubesib B CEMUIHEBHbBIX TeCTaX. YCNEUIHOCTh aKKJIMMallUM K BO3AEHCTBUIO ObliIa CKOppEIUpOBaHa C po-
CTOM CEeKpPELIMU TUPEOMTHBIX TOPMOHOB. B 3KkcnieprMeHTax TOJIBKO TpyMIia ¢ TUIIEPTUPEOUIHBIM CTaTYCOM
rnokasaja JOCTOBEPHOE CHUXXKEHUE CMEPTHOCTHU U OCabeHrue OKUCIUTEIbHOTO CTpecca B pacTBOpax Tsi-
XKEJIBIX METAJLUIOB. B yCIOBUSIX MPUPOJHOTO 3aTrpsSI3HEHUST TUTIEPTUPEOUIN3M TTPOBOLIMPYET Y reaomMopd-
HBIX TOJIBLIOB TepepacnpeneeHue pecypcoB opraHu3mMa ¢ COMaTU4ecKOoro pocra U Mopdoaoruyeckoi
nuddepeHLMaly Ha TPOTUBOIEMCTBUE CTPECCY U YCKOPEHHOE MOJIOBOE CO3peBaHre, HEOOXOIUMBIE ISl
IUTUTEJIbHOTO BbIKMBAHUS TMOIYJISILIMU B YCJIOBUSIX YBEJIMUYUBIIMXCS PUCKOB WHIMBUAYAJIbHOW TUOEu.
BDKCcNepruMeHThI MOTYEPKUBAIOT POJIb TUPEOUIHBIX TOPMOHOB B OBICTPOil OTBETHOI peakiMu pbld Ha 3a-
rpsI3HEHUE Cpelibl U TMOCenylollleil aganTauuy MonyJasiuuii K XpOHUYECKOMY YXYAIIEHUIO YCIOBUI BOC-

IIpou3BOACTBA.

Karouesnie croea: 3arpAa3HCHUEC, BYJIKaAHU3M, HeﬁpO:—)H,ZlOKpHHHaH peryiaauud, (];)I/ISI/IOJ'IOFI/IH, OKMCIINUTEIIb-

HBII CTpecc, TO0COCEBhIE.

DOI: 10.31857/50042875223060036, EDN: AHAQJF

AHaJIN3 MEXaHM3MOB 3aITyCKa U pean3aiuu pas-
HBIX KaHAJIOB OHTOTeHE3a B OTBET HA BO3IEHCTBUS
BHEIITHUX (paKTOPOB IIPEACTABIISIET OOJIbIIOI MHTE-
pec IUIST 3BOJIIOLIMOHHOM Ounojytoruu pa3putus (Wat-
son et al., 2016; Skulason et al., 2019; Miiller, 2021).
ITokazaHo, 4YTO He3HAYUTEIbHbIC, HO CBOEBpPEMEH-
Hble M3MEHEHUSI B DKCIIPECCUU OTAEIbHBIX T'€HOB
WIN PETYISATOPHBIX (haKTOPOB MOTYT KaTaJaU3UpPO-
BaTh aBTOKACKaIHbIE ITPOLIECChl PA3BUTUS, IPUBOISI-
II1e K KOHTPACTHBIM (DEHOTUINYECKUM BapUaHTaM,
B TOM YHCJIe UMEeIOIIUM aganTtuBHoe 3HaueHue (Nosil,
Feder, 2012; Salisbury, Ruzzante, 2021). Hanpumep,
Yy MO3BOHOYHBIX M3MEHEHUE CKopocTu auddepeH-
LIMPOBKU COSAMHUTEIbLHBIX TKAHE! B TOJIOBE IO Mepe
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pa3BUTHS IIPUBOIUT K UCKAXKEHUIO (DOPMBI KOCTEI 1
B UTOTe — K U3MEHEHMIO (hOPMBI pTa, YTO 0OecIIeumn-
BaeT BO3MOXHOCTb 3(p(EKTUBHOTIO IMOTPEOJICHUS pa-
Hee HEeJOCTYITHBIX KOPMOB U I'eHEeTUUECKYI0 (hMKCa-
uuio amanTanuii (Skulason et al., 2019). bauskopon-
CTBEHHbBIC TPYIIILI C pPa3sHBIM pa3MepoM Tejla U
¢dopMoii (aHaTOMUEI) pTa, KOTOPBIE Pa3ACsioT J0-
CTYIHBIE PEeCypChl SKOCUCTEMBbI, OITMCAHBI JIs1 PBIO,
pentunuii, nTul U miaekonuTaromux (Bolnick, Fitz-
patrick, 2007; Seehausen, Wagner, 2014; Wollenberg
Valero et al., 2019).

MoenbHBIM OOBEKTOM JIJIST aHAJIM3a MEXaHN3MOB
pETyISIUU Pa3BUTUSL Y aHAMHUI TPaIULIMOHHO BhI-
CTYITAIOT JIOCOCEBBIE PBIOBI. JIST 3TOM TPYITITBI W3-
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BECTHBI COTHM CJIy4aeB NapajlieIbHOTO 00pa30BaHUSI
HECKOJIbKMX adanTUBHBIX ¢deHotunoB (Schluter,
2000). B yactHOCTH, TOBLIBI poaa Salvelinus crioco0-
HBl TMBEPTUPOBATh B JIOKAJILHOM HEPECTOBOM Oac-
ceiiHe Ha (opMbI, pazauyvalolluecss pa3MepaMu B
50—70 pa3 (Klemetsen, 2013; MapkeBu4, Ecun,
2018). B ynbTpaoaurorpodHBIX 1 0CO00 ITTyOOKMX
03€pax IS TOIBIIOB XapaKTepHO 00pa3oBaHUE ITOITY-
JISIUUIA YpEe3BbIYATHO TYTOPOCJBIX OCOOEl ¢ Temao-
MOP(GHBIMU IIPU3HAKAMHA 1 aHATOMUYECKON pemyK-
uueit (Ostbye et al., 2020). B Vcnanauu n Ha Kam-
YyaTKe MWHHUATIOPHbIE KOPOTKOIOJIOBBIC TOJIBLIHI,
OTJIMYAIONIMECsS KpPailHUM BapuaHTOM IIPOSIBIICHUS
negoMopdo3a, 00HaApYyKEHBI B BEPXOBBSIX PEK TEPPU -
TOpUI AKTUBHOM BYJIKAHWYECKON OEATEIbHOCTU
(Kristjansson et al., 2012; Ecun, 2017).

KamuaTckue nonyisinuy MUHUATIOPHBIX TOJIBIIOB
BO BCEX CJIy4yasiX HaCeJISIIOT BEPXOBbS XMMUUYECKU 3a-
IPSIBHEHHBIX “BYJIKAHUYECKUX PYYbEB, U30JIUPO-
BaHHBIX OT HMXXKHErO TeYCHUS 3aBajlaMU U JaMOaMu
(Ecun, 2017). Huxe nperpan, B 30He pa30aBieHUs
BYJIKAHMYECKOTO CTOKAa, BOCIPOU3BOASATCS POAU-
TeJIbCKME TTOITY/ISILUM KPYIHBIX MUTPAHTHBIX (B TOM
YKCJIe aHAAPOMHBIX) TOJBbLOB. 19 MMHUATIOPHOTO
¢deHoTUITa TToKa3aHa ITyOoKasl Crielain3aliis Me-
TaboM3Ma B OTBET Ha XPOHUYECKOE 3arpsi3HEHUE
cpedbl PacTBOPEHHBIMU TSDKEJIBIMU MeETaJlIaMU,
Mpexae BCero, Melablo, HMHKOM U cBUHLIOM (EcuH
u ap., 2018). DHepro3aTpaTHbI (U3NOIOTUYSCKUI
CIOBUT 0OecrneurBaeT IMIPOTUBOICCTBIE OKUCIUTEIb-
HOMY CTPECCy M COMPOBOXIAETCS YCKOPEHHBIM TMO-
JIOBBIM CO3pe€BaHUEM B yIIEpO COMAaTUYECKOMY POCTY
u Mmopdonornueckoit nuddepennuanuu (Esin et al.,
2020). ITpuMeyaTenbHO, UTO CXOAHBINA TUIT METabO-
JIM3Ma UMEIOT IOIYJISILM, U30JMPOBAaHHBIC B yaa-
JIEHHBIX “BYJTKAHWUYECCKUX~ PYUbIX, pa3IMIaroNINXCs
KOHIIEHTpalueid MeTajjioB U CPOKaMM U3OJISILUU
(Ecun u op., 2018).

B xone nosieBbIX MccenoBaHUil yaaaioch oOHapy-
XKHUTb, YTO MUHUATIOPHBIE TOJIBIIBI M3 XUMUYECKM 3a-
TPSI3HEHHBIX MECTOOOMTAHUI OTINYAIOTCSI XpOHUYE-
CKUM TUIEPTUPEOUIU3MOM, B TO BpeMsI KaK YPOBEHb
TOPMOHOB cTpecca y Hux cHmkeH (IIpuimoxeHue).
AXKJIMMAIIMS K pacTBOpaM TSKEBIX METaJIJIOB y IO~
TOMKOB 0CO0€i KpYyITHOTO MUTPaAHTHOTO (heHOoTUIa
TaK:Ke COIPOBOXKAAIACH XPOHUYECKUM POCTOM KOH-
LIEHTpAallMM TUPEOUTHBIX TOPMOHOB B OpTraHU3ME.
TupeounHble TOPMOHBI SIBJISIFOTCS OMHUMM U3 KJTIO-
YeBBIM (PAKTOPOB PETY/ISILIMN W MepeKITIoYeHMs Ka-
HaJIOB Pa3BUTUS Y ITO3BOHOUYHBIX. OHU UMEIOT MOIII-
HBIA TUIEMOTPONHBIN 2(PheKT Ha BCE CUCTEMBbI TKa-
Heit u opraHoB (Deal, Volkoff, 2020; Lema, 2020),
perynupys y pelo cCKOpocTb MeTabom3Ma u 3 dek-
TUBHOCTb accumwisinuu nuinu (Gairin et al., 2022),
KOHTponupys: poct M IioBeaeHue (Birnie-Gauvin
et al., 2021), ygacTBysI B OMOXMMUYECKOM TETOKCUKA-
LIMM U TIoAAepXXaHUU ToMmeocTasa opraHusma (Esin
et al., 2021b). Takum 0Opa3om, BEpOSITHO, UTO TUPEO-
WIHBIE TOPMOHBI CITIOCOOHBI PETYJIMPOBATh POPMU-

ECHH wu np.

pOBaHME aJeKBAaTHOTO aJanTUBHOIrO ¢eHOoTUIla U3
TeHEeTUYECKHU 3allporpaMMHUpPOBaHHOTO Habopa B OT-
BET Ha BO3JEICTBUE ONPEASIEHHOTO coueTaHus (paKk-
TOPOB CPEIHL.

IMTpononxkas uccnenoBaHus ananTaluuii TOJbIOB K
BYJIKAHUYECKOMY 3arpsi3HEHUIO MECTOOOUTaHU, MbI
MPOBEJIN CEPUI0 IKCHEPUMEHTOB IJISI TTOATBEPKIEC-
HUSI POV TUIIEPTUPEOUAN3MA B TIPOTUBONEUCTBUN
OKMCJIMTEJILHOMY CTpecCy U B IeAoMOpPGhHOI MUHU-
arropuzanuu. Mel TpeamnoaaraeM, 4To paCTBOPHI Me-
TaJJIOB B MeCTax OOUTaHUS MOMYISILUI PbIO MUHUA-
TIOpHOTO (DEHOTUIIAa BBI3BIBAIOT THUOEIb MOJOIU
MpenKoBoi MurpaHTHo#t ¢opmbl. [locie uzonsiuu
MOTOMCTBA MUTPAHTHBIX TOJIBIIOB MOJIOJb MACCOBO
TMOHET OT HapylIeHUsT (PU3UOIOTUIECKUX (HYHKIINMN
B TE€UEHNE HECKOJIbKUX TMOKOJIEHU. AganTanus mo-
My TPOUCXOAUT 3a CUET UBMEHEHUS TUTIA pa3-
BUTUSI U CIIBUTA aKTUBHOCTHU CITeLIM(PUYECKUX MeTa-
0oIMUeCcKUX KackaaoB (byHKIUI B BBDKUBIIEH YacTU
MOTOMCTBA. DTO TIEPEKIIOUEHUE 3aIyCKaeTcsl po-
CTOM CEKPETOPHOU aKTUBHOCTHU IIIUTOBUIHOM XKeJie-
3bl. MoOunu3anusi opraHu3Ma K IIpOTUBOIECHCTBUIO
CTPECCY COMPOBOXIAETCS TOPMOXKEHUEM COMATHUE-
CKOT0 pocTa 1 1nenoMopdo30M.

MATEPUAII U METOOAUKA
IToaroToBKa MOJIOAM TOJBIOB JJI KCIIEPUMEHTOB

B aBrycre 2021 r. Ha HepecTwItile B OacceitHe
p. ABaya BBUTOBMJIM ITpon3BoauTeneit Salvelinus mal-
ma OBICTPOPACTYIIETO MUTPAaHTHOTO (heHOoTUNA. [1y-
TEM HMCKYCCTBEHHOTO OITJIONOTBOPEHUS TTONYININ
JIB€ CEpMU 3apOblleil (B KaXIOoil CMECh MKPBHI OT
TpEX pa3HBIX CaMOK, OCEMEHEHHASI CMEChIO CIIEPMBbI
OT IIIECTU CaMIIOB ¢ 3P eKTUBHOCTEIO >95%). Uepes
40 9 mocyie OTUIOOOTBOPEHMS NKPY ITOMECTUIIN B aK-
BapUaJbHYIO YCTAHOBKY; NaJIbHEIIIe MHKYOALIIO 1
TToApaIIUBaHUE OCYIIECTBIISUIN B 250-TUTPOBBIX EM-
KOCTSIX TIPM CTAaHAAPTHBIX KOHTPOJIMPYEMBIX YCIIOBUSIX:
dunbTpanusi u YO-crepunusalus ¢ MHTEHCUBHO-
ctbio 900 /4 (hUABTPBI CO BCTPOEHHOU ITOMIION
€902, mammer UV-C 11 Bt, “JBL”, I'epmanwus), 00-
masi XE€CTKOCTh BOAbI 2.5 MMoJib/J1, pH 7.8: KoHLIeH-
Tpauus Kuciopopa =11 mr/i, remneparypa 3.0 + 0.03°C,
ocemé¢HHoCTh <100 51Kk. [Tocne BBUTYTIIIEHNST MOJIOIb
paccaauiy B ceTyaTbie CaIkKu, CBOOOIHO TIIaBaIOIINe
B éMKOCTSX, C IUIOTHOCTBIO 100 ocobeit Ha 0.004 M.
CyMMapHasi CMEPTHOCTb K 3TOMY Iepuoay He Mpe-
Boicuia 20%.

Ha 15-ii Hedene BbIpalllMBaHWsSI, KOTOAa MOJIOOb
HaJgaJjia IpOosIBIISITh ITUIIEBYIO aKTUBHOCTH 1 3ar71aThI-
BaThb HAYIUINYCOB Artemia salina, IJIOTHOCTD ITOCAIKU
CHM3WIM B JBa pa3a, CYyTOYHBII PEeXUM OCBEIICHUSI
noMeHsu1 Ha 2000 M B TeyeHue 10 94 1 100 1M HO-
ypto (1amnbel Sun-Glo, “Hagen”, Kanana), remnepa-
Typy Boabl togHsu A0 4.2 = 0.06°C. Pri6 kopMuiau
cOalaHCUPOBAHHBIM TPAHYJIMPOBAHHBIM KOPMOM
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Taomuna 1. KayecTtBo Boabl B MecTax ooutaHus Salvelinus malma B aBrycre

Bonotok (reorpaguyeckrie KoopauHaThl MECT OTOOpa mpoo — C.IiI., B.1.)
- * Pyuy. Huxne- N
Mapamerp MIKpx P. Apaua | Pyy. @anbmubblii* | Pyu. Kuinyin KomeeseK it Pyu. Tpoiinoi
(53°9.1", (52°30.2, (56°29.5’, (519225 (55°17.4,
157°55.4 158°13.5") 161°35.5) 1963537 157°12.5")
0.013 0.014 0.033
2+ 0.001 <0.001 o 0.012
Cu™, mr/a 0.01—0.04 0.01—0.03 0.01—0.04
0.042 0.069 0.102 0.048
2+ 0.010 <0.005 0L D7
Zn", Mr/n 0.02—0.11 0.04—0.10 0.04—0.13 0.02—0.10
0.008 0.033 0.019
2+ 0.006 <0.001 0 20 e 0.010
Pb™, mr/n 0.00—0.01 0.02—0.06 0.00—0.03
2KécTkocTb, <495 1.85 4.00 3.70 2.00 2.50
MMOJTB/ T = 1.70—3.20 2.95-6.00 3.00—4.05 1.85—2.30 1.95-2.70
7.7 7.2 7.2 7.7 7.1
H 26.5 - - = - = - -
p 7.5-7.8 7.1-7.8 7.1-7.3 7.7-7.9 7.0-7.3

IIpumeuanne. [Tomynsaiiny M30IMPOBAHbL: *B T€UEHUE AeCATIWICTHI, **Heckombkux BekoB. [1JIKpx — rpeneabsHO qommycTuMoe 3Have-
HUE TSI ppIO0X03SIICTBEHHBIX BOJOEMOB; HAll Y€PTOIl — cpeHee 3HaUYeHUE, IOl YePTOi — TIpeaesIbl BADbMPOBAHMS ITOKA3aTelIs.

(“Coppens Vital”, I'epmanusi) — 5% Macchl Telila B
CYTKMU.

O1eHKa TOKCHYHOCTH BOABI B MECTAX OOMTAHUA
MOMYJISIii MUHHMATIOPHBIX T'OJIbIIOB
JIJIS1 SKCIEPUMEHTAIBHBIX 0C00eii

B xonme mpenBapuTeNbHBIX 00CICIOBAHUN PyYbe-
BOUM CETU TEPPUTOPUI AKTUBHOIO BYJKaHMU3Ma Ha
KamyuaTke ObUIM 0OHapy>KEHBI YEThIPE U30JIMPOBAH-
HBbIe MOMNYJISIHUYA MUHHUATIOPHBIX TOJILLIOB. Bce oHM
HaceJsII0T BEPXOBbsl MOPOXKUCTHIX PYUYbEB C MEKEH-
HBIM pacxoloM MeHee 1.5 M?/c, mpoTekarommx o
MUPOKITACTUYECKMM TOJIIIAM TaJOr€HOBOTO BO3pacTa.
Hpyrue Bunmbl peido, Kpome S. malma, B “BylIKaHUYE-
CKMX” pydbsIX HE OTMeUeHBI. V30amms oIy st
TOJILLIOB B py4bsx PanbluvBbiili 1 Kyiryn, o6ycioB-
JIEHa CXOOOM ceJieli BO BTOpOii IojioBuHe XX B.; B py-
uybsax Hmxre-KommeneBckuit u TpoitHOI roblibl Ha-
CEJISTIOT YYaCTKU BBIILIE APEBHYX 33IEPHOBAHHBIX 3aBAJIOB
U BBIXOIOB TEPMAJIbHBIX BBICOKOMMHEpPaIN30BaHHBIX
Boa. B deTrIpéx MecTax oOuTaHUsI PHI0O MUHHUATIOP-
HOro (peHoTHUMNa, a TAaKXKe B MECTaxX OTJIOBA MTPOU3BO-
auTelieil B p. ABada exerogHo B aBrycre ¢ 2017 mo
2021 rr. otompanm mpo6sl Boasl. Ilocne dpunbrposa-
HUs (ruapoduibHble MEMOpaHHbIE (PUIBTPHI C pa3-
MepoM 11op 8 MKM, “Millipore”, ['epMaHus1) BOOBI U3-
Mepsiiv pH, o0111y10 XXECTKOCTD, a TAKXKe KOHIIEHTpa-
uuio noHoB Cu, Pb u Zn Ha macc-criekTpoMeTpe
(Elan-6100, “Perkin Elmer”, CIIA; 4yBCTBUTEIbL-
HocTb +0.1 mkxr/m). Ha (hoHe ymMmepeHHOI XKECTKOCTU
u cyoontuManbHoro pH cpenHue (M MakcuMalbHbIC
YYTEHHBIE) KOHLIEHTPALUMU TPEX TSKEIBIX METaJIJIOB
B “BYJKaHWYECKUX~ PydbSIX KpPaTHO IIPEBBIIIATHA
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npeaenabHo gomnyctumbie (ITJK), ycTaHOBIEeHHBIE

IUTS pHIOOXO3SIICTBEHHBIX BOJOEMOB'; Bofa B p. ABa-
Yya 0CTaBa/IaCh XUMUYECKH HE 3arpsI3HEHHOM (Ta0ImIIa).

Ha ocHOBe maHHBIX O MPUPOTHOM COCTaBE BOJIbI
“ByJIKAHMYECKMX~ BOIOTOKOB (Tabiuiia) B Jabopa-
TOPUU MOATOTOBUJIU PACTBOPHI, IIOBTOPSIIOIINE CPEN-
Hue KoHueHTpauuu Cu, Zn u Pb B Haubosee 3arpsi3-
HEHHBIX pyubsx Hmxne-KomeneBckuit n TpoitHOi1.
st monydenust pactsopa #Kolir Ha JTUTp Boabl 00-
et XEcTKocThio 2.25 MMoiib/n pactBopsum 0.044 mr
CuSO,5H,0, 0.415 mr ZnCl,,4H,0 u 0.050 wmr
Pb(CH;COO),3H,0. PactBop #Tpo nonyyanu pac-
TBOPEHUEM Ha JIMTP BOABI TOM Ke KECTKOCTU yKa3aH-
HBIX BEIIECTB B KOJIMYECTBE COOTBeTCTBeHHO 0.133,
0.375 n 0.025 mr. Takke MOATOTOBUJIM TPETHUI pac-
TBOp (#Maxc) ¢ KOHIEHTpaLMSIMU METAIOB, COOT-
BETCTBYIOIIMMU MaKCUMAaJIbHbIM 3aperucTpupo-
BaHHBIM CpE€lIU CPEIHUX 3HAYEHUI B aBr'yCTe B Ye-
Teip€x BogoTokax: 0.133 mr CuSO,5H,0, 0.415 mr
ZnCl,4H,0 u 0.066 mr Pb(CH;COO),3H,0 Ha
Jutp. KoHIIeHTpallmy MeTa/IoB B PacTBOpax OJHO-
KpaTHO BepUMULIMPOBATIN MACC-CITEKTPOMETPUUECKH.

ToKCUYHOCTh TPEX PACTBOPOB IJISI SKCIIEPUMEH-
TaJIbHBIX TOJILIIOB OTHOCUTEJILHO KOHTPOJISI (B 4YM-
CTOI1 Boie) Obljia OlIeHEeHA MO CMEPTHOCTH B 7-CyTOU-
HBIX TeCTax Ha BOCBMHU CTagMsIX Pa3sBUTUS ocobeit

1HopMaTyusbl KayecTBa BOIbI BOOHBIX OOBEKTOB PHIOOXO3SIii-
CTBEHHOIO 3HAau€HUs, B TOM YMCJIe HOPMATUBbI TMPEAETbHO
JOITYCTUMBIX KOHLIEHTPALIM BPEIHBIX BELIECTB B BOAAX BOM -
HBIX O0BEKTOB PBIOOXO3sHCTBEHHOrO 3HaueHus. [Ipunoxe-
HUEe K OpuKaldy MHUHHUCTEPCTBA CeIbCKOro xossiictea P®d ot
13.12.2016 r. Ne 552 (¢ wsmeHenusimu ot 12.10.2018 r.,
10.03.2020 r.). https://docs.cntd.ru/document/420389120. Ver-
sion 06/2023.
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Puc. 1. i3MeHeHUe cMePTHOCTU B KOHTPOJILHOM Tpymte Salvelinus malma B 7-CyTOYHBIX TecTaxX 10 Mepe CMEHBI CTaIuii pa3-
ButHs (11o: Gorodilov, 1996): 1 — ractpynsiusi, 2 — BaCKyJIsSIpU3anus XelTKa, 3 — BbUIYIUIEHHEe, 4 — CBOOOMHBII 3apObII, 5 —
rnepexoj Ha BHeIlIHee MUTaHKe, 6 — CMbIKaHME CTEHOK TeJla BOKPYT OCTATKOB XKEJITOYHOIo Melka, 7 — Maji€k, & — 3aKJiagka
yenryu v audepeHIans OCHOBHOTO psifia MATbKOBBIX MSITEH (mecTpsitka). CpemHue 3HaYeHUs 11T paCTBOPOB, MT/JI: (@) —
#Kouu (0.014 Cu, 0.102 Zn, 0.019 Pb), (0) — #Tpo (0.033 Cu, 0.048 Zn, 0.010 Pb), (—) — #Makc (0.033 Cu, 0.102 Zn, 0.033 Pb);

(D), (

) — MpenesTbl BApbUPOBAaHMS M IUAMa30H CPEIHEB3BEIIEHHBIX 3HAUECHUIA; () — TECTBI, B KOTOPBIX CMEPTHOCTH TOCTO-

BEPHO BBIIIIE (IUCTIEPCUOHHBIN aHan3, TecT Thioku, p < 0.05), yeM Ha OKaIINX CTaIUsIX pa3BUTHS.

(puc. 1), KoTopble OIpenessiii COIJIaCHO KpUTepu-
sIM, TIpemnoxeHHbIM EcuHbIM ¢ coaBTopamu (Esin
et al., 2021a. Table S1. Fig. S5). Kaxnrb1ii TecT mpoBO-
IWIW B TPEX TMOBTOPHOCTSAX JUISI KaXIOU 3KCHepu-
MEHTAJILHOI CepUM, KOTOPhIE HE CMELIMBAJIN B T€UE-
HUe Bcero rnepuoaa padbot. Mcroyib3oBayiu 2-IUTPO-
Bble EMKOCTM C WHTEHCHUBHOCTBHIO (UIbTPAILMU
100 1/9 v mpuHYANTEIbHOM aspaliueit. B kaxxmom Te-
cTe yyacTBOBAaJIO 110 20 3K3. (IMUTAIOIIYIOCSI MOJIOIb 3a
CYTKM IO TECTOB IIpeKpallajiu KOpMuth). Cmeprt-
HOCTh B rpyImmax cpaBHuBaiu Post Hoc-tecramm
IMCIIEPCMOHHOIO aHajn3a B IIporpaMMe Statistica 10.

MaHunyJIsiiuy no U3MeHEHHI0 YCTOHYMBOCTH
3KCIEePUMEHTAIBHBIX TOJIHIIOB
K TOKCHYHOCTH PACTBOPOB

C MoMeHTa TTepexofia Ha BHEIIIHee ITUTaHUe MO-
JIomb 00enx cepuii ObUTa pasmeneHa Ha ceMb 3KCITe-
PUMEHTAIBHBIX TPYII, KOTOPBIX Jajee TP pa3HbIX
TepalnusiXx SHIOKPUHHOW CUCTeMBbl BbIpalllMBaIn
12 ven. (~350 rpamyco-mHeii) 1O MTOJHOIO MUCYE3HO-
BEHMST TIPOBU3OPHBIX OpraHOB. CTUMYIMpPYIOIINE 1
TOPMO3SIIIME BO3AEMCTBUSI ObLIIU MPOBENEeHBI HAa TPEX
YPOBHSIX PETYJISIIINI MeTaboI3Ma.

1) AHaGoau3M 1 o0LIMIT OOMEH BellleCTB aKTUBU -
poBaiu (rpymra Insu) ImyTéM HHTEHCUBHOIO KOPMJIE -
Hus (+30% K paunoHy) U MUKPOUHBEKIMIA (1 MKII
Kaxaeie 4 cyT mHeBMOMHbeKTOpoM MPPI-3, “ASI”,
Smonus) cycrieH3uel, cogepxkamieii 7.2 MKMOJIb MO-
HOKOMIOHEHTHOro mHcyiauHa (“MencunTe3”, Poc-

CcUsl; MHTeHCUdUKaMs IuKoau3a) u 2.0 Hr unamo-
penuHa (cas 170851-70-4, “Sigma”, CIIA; ctumysi-
TOp CeKpeluu TrpelrHa U (HaKTOpOB pOCTa).
VruereHue aHaboau3Ma (rpynmna Sita) 1oCTUT TN ITy-
TéM orpaHuyeHus rmojauyu kopma (—30% pauuona),
nobOaBneHUsT B Bomy 33 Mr/A cuTarauiThHa (cas
486460-32-6, “Axkpuxun”’, Poccust; mHruourop au-
MeNTUAWINENTUAA3bI, Aerpaaupylolieii WHCYJIUHO-
TPOIHBIE MIIOKOTOHHBIE MENTUIBI) 1 MUKPOUHBEK-
ouii Kaxnpie 4 cyt mo 2.0 Hr cyHutuHu6a (cas
341031-54-7, “Pfizer”, CIIUA; HecneuududecKkmia
WHTUOUTOP TUPO3UHKMHA3, 00eCIeYNBAIOIINX CPOJI-
CTBO (paKTOPOB pOCTa K pelLieNTOpaM).

2) AKTMBHOCTb TUPECOUIHOMN PEryjIsiiiuyu oOMeHa
BelllecTB NoBbIilanu (rpymma Thyr) myTEM MOCTOSTH-
HOIro coaepxXaHus Moiogu B pactBope 1.0 MKr/i
tpuitontuponnHa (T;) (cas 6893-02-3, “Sigma”;
OMOJIOTMYECKU aKTHUBHas (popMa TUPEOUIHBIX TOp-
MOHOB) U JIOIIOJIHUTEIFHO J00AaBJICHUS B BOIY MOMa-
HOBOIT KUCIOTHI (cas 96-83-3, “Sigma”; uHru6émTOp
neiionnHas) u3 pacuéra 2.0 MKr Ha 1 1 peIObI. YTHETe-
HUE aKTUBHOCTM IIWUTOBUIHOM Xejae3bl (TpyIina
Thio) npoBonunu no6asiaeHneM B Bomay 0.2 1/ THO-
MoueBHHBI (cas 62-56-6, “Solins”, Poccust; Hecre-
LU (UYECKUI TOUTPOTEH).

3) AKTUBHOCTb HEMPOIHIOKPUHHON CTUMYISLIUU
IIMTOBUAHOM XeJe3bl moBbianu (rpynna HTP) no-
OaBjeHUEeM B Bomy 75 MI/n ruapokcutpunrtodaHa
(“OBamap”, Poccust; mpsiMoil npealieCTBEHHUK Ce-
POTOHUHA, CTUMYJIMPYET TyOepOUH(MYHIUOYISIPHBIM
myThb (JIerukoBa, 2013)). YrHeTeHue peryisiTOpoB me-
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penHeit monu runodusa (rpynmna PCPA) mocturaan
nobasiaeHUeM B Bomy 1.7 Mmr/ia mapaxiaopdeHuiana-
HuHa (cas 7424-00-2, “Sigma”; MHrMOUTOP TPUMTO-
daHrUIpOKCUIIa3bl, TOPMO3UT CUHTE3 CEPOTOHMHA).

[Ipouuie ycnoBus BeIpalquBaHUS ObLIM CTAHIAPT-
HbIMU. [ToJIHYIO 3aMeHY BOJIbI C J€UCTBYIOIIUMU BE-
ILIECTBAMM BBITIOJHSIIN KaXKIble CeMb JHel. KoHlleH-
TpalluM ACMCTBYIOIIMX BEIIECTB ObLIM ITOAOOpaHBI
HCXO/ISl U3 PE3YJIbTaTOB MpPeaBapUTEIbHbBIX 3KCIIePH-
MEHTOB U MpEANUCAHUIA OISl IeYSHUSI YeJI0BeKa; BCce
IpenapaTrhl B MCIIOJIb3YyeMbIX KOHIIEHTPALIMSIX IT0Ka-
3aJIM OTCYTCTBHUE OCTPOM TOKCUYHOM peakLuu IJIs1
MOJIONY IOJIblia.

CenpMyto rpyniy (KOHTPOJIb) coaepxXaid B Yu-
CTOI Bofie O6e3 TepaleBTUYEeCKIUX MaHUITYJISTIIHIA.

Hamruure a¢ppekra TeparneBTiaecKX MaHAITYIISILIIA
NpoBepsIM yepe3 12 Hex. 1o M3MEeHEeHHUIO (OTHOCH -
TeJIbHO KOHTPOJIS1) CKOPOCTU POCTa pbIO, MoKa3aTes
pytuHHOTO MeTabonu3ma (PIIM) 1 KoHLIeHTpauuu
T; BTene. Anuny Tena no Cmutty (FL) uamepsiyiv -
Helikoi y 10—15 3K3. KaxXaoi rpyIiibl 00enX cepuid.
PIIM oueHuBanu B cepearHe CBETOBOTO AHS MO ITO-
TpeOJICHMUIO KMCI0POIa B IOKOE Y PhIO, TOJIOTAIOIINX
cytku (Eliason, Farrell, 2015). i 3Toro 1mo 4eThI-
pe—IsTh MaJIbKOB U3BECTHOM MaCCHI KaXI0il cepun
IBaXKAbl TIOMEIIAINA B TEPMETUYHYIO EMKOCTh 00BE-
MoM 350 M1 6e3 Iy3bIpbKOB Bo3ayxa Ha 30 MUH U U3-
MEpsIIN TTaieHre KOHIEHTPAUM KMCJIOPOAa B BOJE
(matumk HI 9146-04, “Hanna Inst.”, Kanaga). Okc-
Tpakuuio T; u3 Tena 5—6 9K3. KaxXa0ii cepuu BHITION -
HsIJIM, coOmtoaast oo1enpuHATHIN npoTtokoa (Holzer
et al., 2017). ConmepxaHue ropMOHa OLICHUBAIU Me-
TOJIOM UMMYHO(MEPMEHTHOIO aHajau3a C MCIOJIb30-
BaHMEM KoMmMepyeckoro Habopa (“Monobind”,
CIIIA) B COOTBETCTBUHU C MHCTPYKIIUEH IIPOU3BOII-
Teast. CTaTUCTUYECKUE CpaBHEHMSI BBIOOPOK MPOBO-
nunu Post Hoc-Tectamu 1UCIIepCUOHHOTO aHAJIM3a.

Yepes Hemeo Tociie 3aBeplleHus] TepaleBTUYe-
CKMX MaHUMYJISLMIA BO BCeX TpyIIiax MpoBeJu CTaH-
JIapTHbIE 7-CyTOUHbIE TECTbl Ha BbBKMBAEMOCTb B
pacTtBope #Makc (B TpEX IMOBTOPHOCTSIX JJIsI KaxKI0MN
rpynmnbl obeux cepuii). JlomoJHUTENbHO U3 BCeX
IPYIIN TEpPBOM cepum nepen TecTaMu U cpasy Io Ux
3aBepUICHUM OTOOpaJM MO 5 9K3. 0€3 SIBHBIX Hapyllle-
HU TToBeeHUs U1l aHaJM3a UHTEHCUBHOCTHU Tepe-
KWCHOTO OKMCJIEHUS JUMUAOB (MoKa3aTejlb CUJIbI
okucmTelibHOro crpecca (Schlenk et al., 2008; Eyck-
mans et al., 2011)). ConepxaHue IPOIYKTOB OKUCTIE-
HUSI, pearupylonmx ¢ THO0ApOUTYPOBOM KUCIIOTOMN
(TBK-akTuBHBIE TIPOAYKTHI), ONIPEACIISIINA CIIEKTPO-
doromerpruecku (RT-2100C, “Rayto”, Kwurait) B
cynepHataHTax (2900 g 5 muH, Velocity-6u, “Dy-
namica”, BenukoOpuTaHUs), TOJYYEHHBIX M3 Tell
MaJIbKOB C T'OJIOBOI 1 )Kabpamu 06€3 MOJIOCTHBIX Opra-
HOB, MOJIBEPTIINXCS TOMOT€HU3alIMHU C 100aBJIEHUEM
docdaTHO-coneBoro dydepa B MaCCOBOM OTHOILIIEC-
Huu ¢ rpob6oii 1 : 1 (“Tissuelisser LT, Quagen”, I'ep-
Mmanus). s onpenenenns konndectBa TBK-akTuB-
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HBIX COEAMHEHUN UCIOJIb30BAIM KOMMEpPUYECKHUE Ha-
O0opnl peareHTOoB (“Arat-men”, Poccus).

PE3VYJIBTATDbI

CopepxaHue B pacTBOpax, MOBTOPSIOLIUX CPell-
HUE aBIyCTOBCKUE KoHLeHTpauuu Cu, Zn u Pb B py-
ubsix HixHe-KomeneBckuii 1 TpoiiHOI, 0Ka3aJIoCh
JIeTaTbHBIM  JUJISE  OKCIIEPUMEHTAJbHOM  MOJIOIU
S. malma GpICTpOpPACTYLIET0 MUTPAHTHOTO (DEHOTHU-
a Ha Bcex cTaausix pa3Butus. [TockonbKy pesynbTa-
Thl TECTOB OBLIM CXOOHBI MJIsI 00€UX DKCIEPUMEH-
TaJILHBIX CEPUil, B aHAJIM3Ee UX OOBEAMHUIM TIO CTa-
IusiM pa3BuTusi. CMEPTHOCTD 3apOJiblilieid 1 MOJIOAU
B pacTBOpax B 7-CYyTOYHBIX TeCcTax gocturaia 5—35%,
0OCTaBasICh HYJIEBOM IMPU COJIep>KaHUU B UMCTOI BOJIE.
Boinee 2/3 prib Bo Bcex TecTtax morudaand B TeUSHUE
NepBbIX 72 4. PacTBOp ¢ MakCUMaJbHBIM MpPEBbIIIE-
HueMm ITJIK mo menu (#Tpo) B cpenHeM IIPOSIBIISLI
0OIbLIYI0 TOKCUUYHOCTh, YEM PACTBOP C MaKCUMAaJb-
HbIM nipeBbiieHreM ITJIK mo muuky (#Komr). B pac-
TBOpe #Makc, MOBTOPSIIOIIEM MaKCUMaJIbHbIE Cpe/l-
HY€ KOHIIEHTpallMu Meau, IMHKA U CBUHIIA B py-
YbsiX, THO0 B 1.5 pa3a GoJblie ocodeit, uem B #Tpo.
TecTbl MmoKa3an JOCTOBEPHBIE CKAYKU CMEPTHOCTHU
ocobeit Ha cTagusiX BbUIYIIEHUSI M MCUYE3HOBEHUS
IMPOBU30PHBIX OPraHOB BO BceX pacTBopax (puc. 1).

TepaneBTruyeckre MaHUMYJISILUU MOJIOAU obec-
MEeYUSIU perucTpupyemMblii MopdobdusrosornyeckKui
a3 deKT Bo BCex IIeCTU Ipynmax. B cooTBeTCcTBUM C
OXugaeMbIM 3(P(HEKTOM XPOHUYESCKON aKTUBALIUU
u/unu yrueteHust Metaboausma rpynisl PCPA, Thio
u Sita IPOAEMOHCTPUPOBAIN JOCTOBEPHOE CHILKE-
aue PIIM, rpynmer HTP, Thyr n Insu — noBbImiieHue
PIIM otHOcuTenbHO KOHTpOJIS (puc. 2a). st rpymnn
PCPA u Thio (HTP u Thyr) ynanocs 106UTbCSI CHI-
>KeHUsI (TOBBIIIEHMST) TAPEOUIHOTO cTaryca (puc. 20).
B nape Situ—Insu addekT usmeHeHUsI TUPEOUTHOTO
craTyca ObLI IPOTUBOMNOJIOKHBIM M HETOCTOBEPHBIM.
BeposiTHO, B 3TOIi ITape UMeI0 MECTO KOMIIEHCAaTOp-
HOe U3MEeHEHUEe aKTUBHOCTU TUIOTAIaMO-TUPEOU I~
HOM OCH B OTBeT Ha Tepanuio. ViMes: CXomHbIi pa3mep
(B cpeneM 20.0 = 0.22 mm), pbiObI 3 rpynin PCPA u
Sita yepe3 12 Hen. MpubOaBWIM B POCTE TOCTOBEPHO
MEHBIIIe KOHTPOJIbHBIX, a u3 rpynn HTP u Insu — no-
cToBepHO Ooblie (puc. 2B). Takke oOpaliaet Ha ce-
051 BHUMaH1E JOCTOBEPHOE 3aMeJIeHUe pOCTa 0CO-
oeit rpymel Thyr, oTamyaromeiicss MakKCMMalbHBIM
TUPEOUIHBIM cTaTycoM u PITM.

B 7-cyTouHbiX TecTax B pacTBope #Makc ¢ caMbl-
MU BBICOKMMU KOHILIEHTPALIMSIMU METa/IOB BKCIIe-
pUMeEHTAaIbHBIC TPYIIILI ITOCJIE TEPAIIEBTUUECKIX Ma-
HUITYJISILMN MOoKa3ajlu W3MEHEHHE BbIKMBAEMOCTU
OTHOCHUTEILHO KOHTpPOJIsl. Pe3ynbTaThl TECTOB ObLIU
CXOIHEI 11 00enX SKCIIEPUMEHTAIbHBIX CEPUit, Y UX
OOBEIMHWIN MO TpyImiaM. [pynmbl co CHUXKEHHBIM
tupeonuaHbIM ctatycoM PCPA — Thio, a Takxke Insu —
¥ YTHeTEHHBIM MeTaboan3MoM Sita XxapakTepHr30Ba-
JIUCH TIOBBIIIIEHHON CMEPTHOCTHIO. IPYMITbI C MOBHI-
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HIeHHBIM THUpeOoMITHBIM cTtatrycoM HTP, ocobenno
Thyr, npoieMOHCTPUPOBAIM JYUIITYIO YCTOUYUBOCTh
K BO3ACUCTBUIO, YeM KOHTpob (puc. 3). Jdns rpynn
HTP u Thyr O6s171a 3aperncTprpoBaHa He TOIBKO JTyd-
111as1 BBIXKMBA€MOCTb, HO I MUHUMAaJIbHBIM POCT Cpeli-
Hell koHueHTpauuu TBK-akTMBHBIX COCAUHEHUN B
7-CyTOUHBIX TECTaX, CBUAETEIbCTBYIONINIA O CpAaBHI-
TeJILHO CJIaOOM pa3BUTUN OKUCIUTEIBHOTO CTpeccay
BBIKMBIIIMX OCOOCHA.

OBCYXIEHHWNE

KamuaTtckue ronbupl S. malma momHUMAaIOTCS Ha
HEpEeCT B BEPXOBbsI BOJOTOKOB, IPEHUPYIOLINX TEP-
PUTOPUY aKTUBHOTO BYJIKaHU3Ma, Te pa3MHOXKaIOTCS
B BoIe ¢ MHOTOKpaTHBIM npesbireneM ITAK memm,
MHKA W CBUHILIA IJIsI PhIOOXO3SIMCTBEHHBIX BOJIOE-
MoOB. CMeCcH 3TUX METAJUIOB B M30LITOYHBIX KOHIICH-
TpalMsX BBI3BIBAIOT OKUCIUTEIBHBINA CTpecc, Hapy-
LIeHUSI OMOXUMUYECKUX LIMKJIOB M PACXOIOBAHUE Pe-
3epBOB OpraHm3Ma Ha IomIepXXaHWe TIoMeocTa3a
(Olsson et al., 1998; T'omoBanosa, 2008; Eyckmans
et al., 2011). IIpupoaHble KOHILIEHTpALlM METAIOB
“ByJIKAaHUYECKUX "’ PYyYbEB HE MPEMSITCTBYIOT HEPECTY
MIPOU3BOAUTEINIEl TONIbIIOB, KOTOpBIE Cpa3y Mocie
pPa3MHOXEHUSI MUTPUPYIOT BHU3 110 TEYECHUIO B 30HY
pa30aBIeHNsT BYJIKAHMYECKOIO CTOKa (HAIId HaOJIIo-
Ienust). B 9To ke BpeMs 3apOoIbIlIy U paHHSIS MOJIOAb
TOJIBLIOB BBICOKOUYBCTBUTEJIbHBI K BO3IECHCTBUIO U
TMOHYT OT OKMCJIUTEJIBHOTO CTpecca, OCOOCHHO Ha
cTaguu BeUTyIIeHUsI. K MOMEHTY TOCTVKEHUSI CIIeTy -
IOlIEeH KPUTUYECKOM CTaguM, T.€. OKOHYATEIbHOMY
Mepexoay Ha BHEIIHee IMUTaHWE, MOJIOAb B HOpME
CKaTbhIBaeTCs U3 30HKI 3arpsisHeHus1. Cyast mo pe3yiib-
TaTaM HalllMX TECTOB, BO BpeMsl pAHHETO pa3BUTHUS Ha
HEepeCcTUINIIAX B “BYJKAHUYECKUX’ PYy4YbsiX TMOHET
6oJiee TTOJIOBUHEBI TTOKOJIeHUsI. [IprpomHbIe YCIOBUS
OJIM3KU K TpaHUIIE IIpeaesia BeIHOCIMBOCTY Buaa. I1o
BCEl BUAMMOCTHU, B cllydae HepecTa B pydbe C KOH-
LIEHTPALIUIMU METAJUIOB, COOTBETCTBYIOIIMMU pac-
tBopy #Makc (0.03 mr/n Cu, 0.10 mMr/n Zn u
0.03 mr/n Pb), moru6au 6n1 Bece 3apoabliiu. be3pbio-
HbIe, CJILHO 3arpsI3HEHHbBIE (TaK Ha3bIBaeMble KUC-
JIbIe) pyuybd OOHaApy>KEeHbI BOJIM3M BCEX MECT oOUTa-
HUST MUHUATIOPHBIX rojibloB (Yamos, Ecun, 2015).

-
Puc. 2. ITokazatenu a¢pdekra reparneBTUIECKUX MaHUITY -
JISIUMIA B LIECTH DKCIIEPUMEHTAIbHBIX Ipynnax Salvelinus
malma OTHOCUTEJIbHO KOHTPOJISI: @ — PYTMHHBIM YPOBEHb
meTtabosmsma (PIIM), 6 — KoHLIeHTpaLusl TPUINOITUPO-
HuHa (T3) B opraHusme, B — uinHa Teja no Cmutry (FL);
(—) — cpennee, (O) — ommbKa cpeaHero, (1) — mpeaes
BapbupoBaHusl; (—), (') — cpenHee 3HaUYEHUE U TIpene-
JIbl BAPbMPOBaHUS B KOHTPOJIbHOM Tpytine; (¥) — TpyIbl,
JIOCTOBEPHO OTJIMYAIOIINECS (ﬂchepcnonHmﬁ aHaJIn3,
TECT TB]OKI/[) ot KoHTponst o PIIM (Fg.4p = 46.1), FL
(F6 159 = 108.8) 1 KonuenTpauuu Tj (Fy. 89 = = 68.1) pu p:

* <), 05, ** <0.01 m *** <0.001. Venosus BEIpaIIUBaHUS
akcniepumeHTadbHbIX rpynn (PCPA, HTP, Thio, Thyr,
Sita, Insu) 1 omucaHue TepamneBTUUYECKUX BO3ACKCTBUIA
CM. B pyOpuKe “Marepuall u MeToauKa”.
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Puc. 3. CMepTHOCTb B IECTU IKCNIEPUMEHTANIBHBIX Ipynnax Salvelinus malma B 7-CyTOYHBIX TeCTax B pacTBope #Makc rnocie
3aBepILIEHUS TEPANIEeBTUUECKUX MAHUMYJISILIMI OTHOCUTEIbHO CMEPTHOCTH B KOHTpoJIe: (*) — rpyIina, 1TOCTOBEPHO OTIMYalo-
11asICS IO CMEPTHOCTH OT KOHTPOJISI (IMCTIEPCUOHHBIN aHau3, TecT Totoku, p = 0.011). Hag nmarpaMmmamu pa3maxa nmokasaHbl
BEJIMYUHBI MOBBILLIEHUS CPEIHEN KOHLEHTPALIMU TPOIYKTOB MEPEKUCHOTO OKUCIIEHMS JIUITUIOB, pearupyolux ¢ Tuodbapou-
TYPOBOI KUCJIOTOM (MKMOJIb/JT), B TKAHSIX Y MaJTbKOB, BBDKUBILIMX B TecTax. OCT. 0003HAUEHUSI CM. Ha puC. 2.

TeM He MeHee B YacTU “ByJIKAaHUYECKUX~ Py4ybEB Oe3
HEIIPEONOJIMMBIX Mperpan NPOUCXOOUT €KEeTOMHBIN
HepecT S. malma murpaHTHOTO (heHOTHUTIA.

BbKkuBaHUE MOJIOAW TOJBLIOB MPOWUCXOAUT Ha
¢oHe pocTa €€ TUPEOMIHOIO craryca (COOCTBEHHBIE
naHHbIe). TupeonmHbIe TOPMOHBI HE TOJIBKO YYaCTBYIOT
B peryJIsiLuu romeocTasa opranusma (McAninch, Bi-
anco, 2014; Lema, 2020), HO TakKxXe CIIOCOOCTBYIOT
AHTUOKCHUIAHTHOM aKTUBHOCTU TKAHEM 1 3allUTE OT
NepeKUCHOTO OKMcaeHUs aumnuaoB (Sreejith, Oom-
men, 2008; Deal, Volkoff, 2020; Esin et al., 2021b).
B xone 3KCnepMMEHTOB yIaJloCh MOJYYUTh IIECThb
IPYIIN ¢ pa3HbIMU BapuMaHTaMU MeTaboJM3Ma U aK-
TUBHOCTU IIIUTOBUOHOM 3keJjie3bl. IIpoBenéHHBIE
OTIBITHI MOKA3bIBAIOT, UTO caMa Mo cebe MHTeHCU (DU -
Kauus metadonusma (rpyrra Insu) He mMpUBOAUT K
MOBHIIIEHUIO YCTOMYMBOCTU K BO3ACHCTBUIO TSKE-
JIBIX METAJIJIOB U TMOENIb PHIO B TeCcTax OCTAETCSI Ha
YPOBHE 3KCHEPUMEHTAIbHBIX TPYIII C MOAABICHHOI
MHTEHCHUBHOCTBIO 0OMeHa BelecTB (Sita). [Tpu aTom
TPYIIbI C yTHETEHHBIM TUpeouaHbIM cTaTycoM (PCPA,
Thio) MakCUMaJIbHO YyBCTBUTEIbHBI K TOKCUYECKO-
MY BO3ACUCTBUIO, B TO BpeMsI KaK TepalleBTUYECKIE
MaHUIMYJSIIAM, TTO3BOJIMBIINE Pa3HBIMU CIIOCOOAMU
MOBBICUTb TUPEOUTHBIN CTATyC (CTUMYJISILIUCH aKTHB-
HOCTU TuUnogu3a 1 IMUTOBUIHOM KeJie3bl B IpyMIiax
cootBeTcTBeHHO HTP 1 Thyr), obecneunnu cHuke-
HHE OCTPOTHI CTpecca U POCT BbIXKMBAEMOCTU B pac-
TBOpax TSDKENBIX MeTa/utoB. MMeHHO TpyIa c ca-
MBIM BBICOKMM YPOBHEM THUPEOMIHBIX TOPMOHOB
Ne 6 2023
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(Thyr) B TecTax mokasajia JOCTOBEPHOE CHUXKEHHUE
CMEPTHOCTH OTHOCUTEJIbHO KOHTposd (puc. 3). Ha-
I Pe3yJabTaThl TaKKe COITIACYIOTCSl ¢ JaHHBIMHU O
MOBBIILIEHUU YPOBHSI TUPEOUIHBIX TOPMOHOB B Opra-
Husme Oncorhynchus mykiss n Perca fluviatilis B oTBeT
Ha 3arpsi3HeHue BOIbl TskEnbIMu MeTautamMu (Hon-
tela et al., 1995; Bleau et al., 1996).

B nuteparype nMeroTcst OTpBIBOYHBIE CBEICHUS O
TOM, UTO TSTKEJTbIE METAJTBI BBI3BIBAIOT NUCHYHKIINHU
IIMTOBUAHOM Xene3bl (Jancic, Stosic, 2014; Karet al.,
2021) 1 B HEKOTOPBIX CIyYasiX MOAABJISIOT TUPEOU I~
Hy10 akTuBHOCTB (Brown et al., 2004). B cBs13u ¢ aTUM
POCT TUPEOUTHOIO CTaTyca y pbl0, OOMTAIOIIUX B M-
CTax XPOHMYECKOTO 3arpsi3HEHUS] BOIBI TSKEITBIMU
MeTaJlJTaMU, MOXKET SIBIISITbCSI KOMITEHCATOPHOM pe-
aKiueil opraHM3Ma Ha OKUCJIUTEJIbHbII CTpecC U MO-
JKeT 3aMycKaTh Crieln(pUIecKuil (U3NOIOTHICCKUMA
OTBeT.

IMIpoTekaroniye 1Mo CKJIOHAM BYJIKAHOB py4bU He-
PEIKO OKa3bhIBAIOTCS ITEPETOPOXKEHBI CEJISIMU U 00Ba-
JaM#u. MBI OOHApYKMJIM YeThIpe BOJOTOKA, B KOTO-
PBIX TIOTOMKU MUTPAHTHBIX TOJIBLIOB OBLIM 3amepThl
BBILIIE TTperpaj i CTaJIi CO3peBaTh M Pa3MHOXATHCS B
30HE MAaKCUMAaJIbHOTO XMMHUYECKOTO 3arpsi3HEHMUs.
I[Monynsuuy pa3nuyaloTcs CpoKaMu M3O0JSIIuu (OT
JIECSITKOB JIET 10, BEPOSITHO, THICSYU JIET) U UHTEH-
CUBHOCTBIO 3arpsI3HEHUST MECTOOOUTAHMI, TIPU 3TOM
JUIST BCEX HUX XapaKTePHBI CUJILHBIN TUIIEPTUPEOU -
JIN3M, BBICOKAsI aHTUOKCUIAHTHAS aKTUBHOCTb TKa-
Heit (Ecun u ap., 2018), a Takke negoMopdHas MU-
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HuaTopu3anusa peHoruna. B To BpeMs Kak cpemHsIs
Macca HepEeCTSIIMXCSl cCaMOK MUTpaHTHO S. malma
W3 HIDKHETO TEUEHUSI BOJOTOKOB TEPPUTOPUIL aKTUB-
Horo ByinKaHm3Ma mocturaet 500—700 1, y TONBIIOB,
U30JIMPOBAHHBIX B XUMMYECKU 3arpsiI3HEHHBIX Me-
CTOOOUTAHMUSIX, ITOT ITOKA3aTeIb COCTaBIsIeT 22—26 T
(Ecumn, 2017). Hepect cMemaeTcs ¢ Bo3pacTta 5—6 et
Ha TpeTuii—4eTBEPTHINA roabl ku3Hu (Esin et al.,
2020). MHorojleTHHME WMCCIEIOBAaHUS TOJBLOB U3
py4. PanblIVBEINA, OKA3aBIIMXCS U30IMPOBAHHBIMU
B 1996 . (Esin et al., 2020), MO3BOJIMIN TOATBEPAUTS,
YTO B T€UEHME HECKOJbKUX MEPBHIX ITOKOJIECHUIT Ta-
KHe TTONYJISIIUU IPOXOIAT 3TAl KaTacTpodUIeCKOTo
COKpallleHUST YUCIEHHOCTH, MOCJe Yero BO3HUKAET
MUHMATIOpHAasI opMa ¢ KaHaJIM3MPOBaHHBIM pa3BU-
THEM U CHUKEHHOI maucriepcueii Bcex Mop¢hOJIoru-
YeCKUX IMPU3HAKOB.

V peIO, KOTOpBIE HE CKATHJIMCHh C HEPECTHJIMIIL
PaHHUMU MaJIbKaMU, XUMHNYECKOE€ 3arpsa3HEHUEC, BE-
POSITHO, IIPOBOLMPYET MAKCUMAaJIbHYI0 aKTUBHOCTh
IIIMTOBUAHOM XeJe3bl Ha MPOTSKEHUN BCEU XKU3HU.
9Ta AKTUBHOCTb OKa3bIBACTCY IMTOA ITO3UTUBHbBIM 1aB-
JIeHeM 0TOOpa, U TUMNEePTUPEONAN3M OBICTPO (PUK-
CUpYeTCs B MOMYJISIIUU (3TOMY TakKe€ CIIOCOOCTBYET
a¢ddekT “OyThIIOUHOIO TOpJBIIIKA” cpa3y Mocie
n3osauun). IlocTossHHast BbICOKasi KOHIEHTpALUS
TUPEOUTHBIX TOPMOHOB BBI3BIBAET YCKOPEHHOE pa3-
BUTHE, paHHEE co3peBaHue U nmeaoMopdo3 Ha poHe
TOPMOXEHUSI COMAaTHMYECKOIO pOCTa. 3aMemlIeHUe
pocTa phI0 ¢ MOBBIIIEHHBIM TUPEOUIHBIM CTaTyCOM
yaajoch 3aMKCUPOBATh Jaxke B xoAe 12-HeaeabHOoro
OKCIHEPUMEHTa. YCKOpeHHME KM3HEHHOIOo IIMKJIa
MO3BOJISIET CHU3UTD PUCKH TMOEIIN TTOITYJISIIIMKU B HE-
OJtarorpusiTHOM cpene. B cinyyae ncue3HoBeHMs pe-
rpan Ijisi MUTpalliu ocoOeil KpyItHOTo (heHOTHUIIa K
HEPECTUJINILIAM B BEPXOBBSIX “BYJIKAHUYECKUX’ py-
YbEB TUOPUAM3ALMS MUHUATIOPHBIX U KPYMHBIX
TOJIBLIOB JOJKHA IIPUBOIUTH K OOOTaIIeHNIO TeHO-
¢doHIa MOITYISIIIMOHHON CHUCTEMBI aJUICIbHBIMU Ba-
pyaHTaMU YCTOMYMBOCTU K OTPABJIEHUIO TSKEIBIMU
MeTautaMu. C OOJIBIION BEpPOSTHOCTHIO TeHETUYe-
cKas (dukcalus KaHaja pas3sBUTHASI MUHHUATIOPHOTO
¢deHoTHUIIa HEOMHOKpPATHO Tpoucxoauia y S. malma
Ha Kamuarke.

Takum 06pa3zoM, TUPEOUTHBIC TOPMOHBI YU4ACTBYIOT
y S. malma B GopMUpOBaHUU CIIEHMN(PUIESCKOTO
aJanTUBHOrO (PSHOTUIIA B OTBET Ha HEOJIAaroIpusIT-
Hoe Bo3jaelicTBUe BHEITHUX (akTopoB. Kak perynsi-
TOPHBIN (DaKTOP pPa3sBUTHUS TUPEOUTHBIE TOPMOHBI
BBITIOJTHSTIOT M 9KOJOTMYECKYI0 DYHKITUIO KOHTPOJIS
9BOJIIOLIMOHHON crnelanus3anuu. JauTeabHOe Bbl-
KUBaHNE MUHUATIOPHBIX TONBIIOB C TUIIEPTUPEOMI-
HBIM CTaTYCOM B HECKOJIBKHUX 3aTPSI3HEHHBIX BOIOTO-
Kax yKa3bIBaeT Ha YHUBEPCAJIbHbII XapaKTep JaHHO
amarrraiiui. CXomHBIe peaKIMU, BEPOSITHO, CTOUT
OXHUAaTh B MHOTOUMCJIEHHBIX TTOITYJISIIIUSIX TIPECHO-
BOJIHBIX PbIO, OKA3aBIIUXCS B YCIOBUSIX TPOrPECCU-
PYIOIIIETO aHTPOITOTEHHOTO 3arPSI3HEHUS CPEIIBl 001~
TaHUS.
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XoTsI ppIOBI YaCTO ITOABEPralOTCS OTPaHUIYCHUSIM B MUTAHUY B €CTECTBEHHBIX YCIIOBUSIX WJIM IIPU BHIpAIIIH-
BaHUM Ha akBagepMax, B3aMMOCBSI3b MEXIY M3MEHEHUEM 3HEPreTMYeCcKOro craTyca U pa3MHOXEHUEM
n3y4eHa HeIOCTaTOYHO xopoliro. 1leabpo HacToAIIero ucciiefoBaHus ObLUIO BBISICHUTH BIMSHUE XPOHUYE-
CKOM HEXBATKU MUILU Ha SHEPTeTUYECKUI CTAaTyC U PENIPOAYKTUBHYIO OCh CAMLIOB MO3aMOUKCKOM TUJISI-
ruu Oreochromis mossambicus. KOHTpOJbHBIE 0OCOOHU ITOIYYaM MUY B HEOTPAHMYCHHOM KOJIMYECTBE, a
PBIOBI U3 OIBITHOM IPYNIIEI OB JUIIEHBI MUY B TedyeHHe 21 cyT. Y rojogaBIImnx phIo IO CpaBHEHUIO C
KOHTPOJILHOI TPYIIIOi B IIeYeHN HAOII0AaIN 3HAYNTEIbHO 00Jiee BLICOKMI YPOBEHD ITTIOKOHEOTeHe3a 1
coliepKaHUs TPUTJMLIEPUIOB, B TO BpeMsl KaK YPOBEHb INTIOKO3bl B KPOBM UM COIEpKaHUE O0ILero 0eaka B
MeYeHMW ObLIM 3HAYUTEIbHO HInKe. KpoMe TOro, B OIBITE y PHIO cpelHee KOJIMIECTBO CIIepMAaTOI¢HHBIX
KJIETOK, TaKUX KaK CIIEpMAaTOrOHUU A, TIEpBUYHBIE CIIEPMATOLIUTHI, BTOPUYHBIEC CIIEPMATOLIMThI, paHHUE
criepMaTyObl ¥ MO3MHWE CHEePMATHABI, ObLIO 3HAYMTEIbHO MEHBINE, HO KOJIMYECTBO CIIEPMATOTOHUIA
B ocTaBajoch TakuM Xe, KaK B KOHTpPOJIE. Y ToJ0JaBIIUX pbl0 HA0MI04aI0Ch 3HAYUTEIbHOE YBEIUYECHUE
aronTo3a MOJOBBIX KJIETOK Ha pa3HbIX CTAAUSIX pa3BUTHS, COIIPOBOXIAIOMICECs C1a00ii TMMYyHOpPEaKTUB-
HOCTBIO PELIENITOPOB aHAPOreHOB B KiieTkax CepToau. KpoMe Toro, 105 BOJJOKOH, UMMYHOPEAKTUBHBIX K
TOHAZOTPONUH-PUJIN3UHT-TOPMOHY, U CoAepKaHe MMMYHOPEaKTUBHOIO JIIOTCMHU3UPYIOIIEro TopMOHa
B IMIPOKCUMAJILHOM YaCTU NTUCTAJIbHOTO OT/Ieja runogu3a ObLIO 3HAYUTEILHO HUXKE Y TOJIONABILIMX PHIO MO
CpaBHEHUIO C KOHTPOJILHOM I'pyIIIoil. B COBOKYITHOCTH 3TH pe3yIbTaThl CBUAETEIBCTBYIOT O TOM, YTO CHH -
KEHUE DHEPreTUYECKOro cTaTyca HeraTUBHO BJIMSIET HA OCh TOHAAOTPONUH-PUIU3UHT-TOPMOH —> JIIOTEU -
HU3UPYIOIINI TOPMOH—>CEMEHHUKH, IIPUBOIS K MHTMOMPOBAaHUIO CIIEpMaTOreHe3a 0 BCTYILJICHMUS 1010~
BBIX KJIETOK B M€li03 yepe3 YCUJIEHHUE alloNTo3a U CHUXKEHHE IKCIIPECCUM PEeLEeNTOPOB aHAPOIeHOB B Ce-
MEHHMKaX MO3aMOUKCKOM TUISIIIUU.

Kurouesbie crosa: TIIIOKOHEOTEHE3, TOJI0IAaHME, CIIEpMATOTEHES, aIlOINTO3, aHAPOTEHHBII peuenTop, Oreo-
chromis mossambicus.
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IToka3zaHo, YTO TMIIOTUPEOUIN3M, BEI3BAHHBIN 00pabOTKOM pbIO THOMOYEBUHOM, BIUSIET HA pa3BUTHE 00-
paTHOTO TIOJIOBOTO OUXpoMaTuaMa y Amatitlania nigrofasciata — HEOTPONMYECKON LIMXIUOBI, Y KOTOPOM
CaMKM, B OTJIMYME OT CAMIIOB, UMEIOT IPKYIO KADOTUHOUIHYIO OKPACKY. Y TUITOTUPEOUIHBIX PHIO BbISIBJIC-
HO 3aMeIeHre TEMIIOB MeTaMOp(HBIX MPeoOpa30BaHUil MUTMEHTHOIO PUCYHKA, IPUBOIIIEE K POCTY
deHoTUITMYECKOIT U3MEHUMBOCTHU. B3pociast okpacka Ha OCHOBE KApDOTUHOMIOB HAUMHajla pa3BUBaThCS Y
CaMOK TOJIBKO MOCJI€E MPeKpallleHUsI IT0JaBJIEHUs] CUHTE3a SHAOT€HHBIX TUPEOUIHBIX TOPMOHOB. [TonyuyeH-
HbIe TaHHbIE YKA3bIBAIOT Ha TTOTEHLIMAJIBHO BaXKHYIO POJIb TOPMOHAJIBHO OITOCPEIOBAHHOM TNTACTUYHOCTHU
B AuBepcuGUKALIMY KAPOTUHOUIHOM OKPACKU Y HEOTPOITMYECKMX LIMXIUI.

Karouesnie crosa: TUPEOUIHBIC TOPMOHBI, NUTMEHTHBINA PUCYHOK, (I)CHOTI/IHI/I‘IGCKaH N3MEHYUBOCTD, ITOJIO-

BOM JUXPpOMAaTU3M, HUXJTUIBI.

DOI: 10.31857/S0042875223060206, EDN: ANLUEE

Huxmuaer (Cichlidae) cpenu KocTucThix poio (Te-
leostei) oTIMYAIOTCST OONIBIINM pa3HOOOpa3ueM IIUT-
MEHTHBIX PUCYHKOB, UTO CBSI3aHO C BaXXHOU POJIbIO
3TOro MOp(doOJIOrMYecKoro Mpu3HaKa B ajanTaluu U
BUIOOOPA30BaHUM 3TOM MHOTOUYMCIEHHON TPYIIIbI
(Salzburger, 2009; Maan, Sefc, 2013; Ronco et al., 2021).

KapoTtuHoMaHble HUTMEHTHI OTBETCTBEHHBI 3a
MHOTHE XENThble, OpaHXeBble U KpacCHbIE OTTEHKU
KOXHBIX [IOKPOBOB PBIO 1 3aracaiorcs B KCAaHTO(DO-
pax u apurpodopax (Sefc et al., 2014). Cpenu He-
OTPOMNUYECKUX IMXIIUIL €CTh BUABI C OOPAaTHBIM IOJIO-
BBIM AUXPOMATU3MOM, Y KOTOPBIX CAMKUA UMEIOT Ha
OCHOBE KapOTUHOUAOB OKPACKY, KOTOPOI HET y caM-
uoB (Tobler, 2007). fpxuM mpeacraBUTENEM TaKUX
BUIOB siBNisieTcsl Amatitlania nigrofasciata (Glnther,
1867), caMK1t KOTOPOif UMEIOT B TUTMEHTHOM PUCYH-
K€ pacrnojioKeHHbIe MPEUMYILIECTBEHHO B BEHTpaJlb-
HOM 4acTHu Tejia KcaHTO(hOpHBIE (3KENTO-0paHXKEBBIC)
MSTHA, IIBET KOTOPBIX 00YCIOBJICH TJTAaBHBIM 00pa3oM
kapotuHounamu (Brown et al., 2013; Prazdnikov,
2022). MenaHUCTUYECKUIX PUCYHOK, OOYCJIOBJICH-
HBIIT Y€PHO-KOPUIHEBBEIMU MejJaHopOopaM, Y 0CO-
Oei1 A. nigrofasciata 0601X MOJOB COCTOUT U3 BOCbMU
MOCTKPAaHUAJIBHBIX BEPTUKAILHBIX MOJIOC U MSITHA Ha
KabepHOI KpBIILIKE, OOBIYHO MMEET HE3HAYUTENb-
Hy1o BapuabenbHOCTh (Rican et al., 2005; ITpa3gHu-
koB, 2020). KapotuHoMmHas1 okpacka y caMoK A. ni-
grofasciata MOXeT BapbUpOBaThb B 3aBUCHMOCTHU OT
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OKpYXXalolleil cpeabl M BBINOJHITh CHUTHAJIBHYIO
(GYHKIUIO B MeX- U BHYTPUBUIOBBLIX B3anMMOJIEii-
crBusix (Beeching et al., 1998; Anderson et al., 2016;
Earley et al., 2020).

Tupeounnsie ropMoHbI (TT) SBASTIOTCS BaXKHBIMUA
CUTHAJIbHBIMM MOJIEKYJIaMU, KOTOPBIE PEryJIUpyIOT
MHOTI'M€ OHTOT€HETUYECKHUE TIPOLIECCHl 1 NeiCTBYIOT
KaK CBSI3YIOIIEE 3BEHO MEXIY OKPYXKaIOLIEel cpeaoi
1 (HEHOTUIIMYECKUM Pa3BUTHEM KOCTUCTBIX PBIO
(Deal, Volkoff, 2020; Lema, 2020). TupeounHas
CUTHaJIU3alMs KOOPAWMHUPYET IIUPOKUIA CHEKTP
MIPOILIECCOB MOP(OJIOTUYECKOTO Pa3BUTHSI, BKIIIO-
yass MeTaMop(d 03, B OCHOBHOM 3a CUET CBI3LIBAHUS
C siACpHBIMU pelienTopaMu HanodoJsee akTuBHoro TT' —
TPUHAOATUPOHMHA, YTO IIPUBOIUT K U3MEHEHUIO TPaH-
CKpUIIIIMM TE€HOB B pa3inyHbIX TKaHsx (Blanton,
Specker, 2007; Campinho, 2019; Vancamp et al.,
2019). TT MoryT BIusTh Ha pa3BUTUE XpOMaTo(hopoB
Kak MpsMO, TaK M OIIOCPEIOBAaHHO 4Yepe3 KacKaj
MEXKJIETOYHBIX B3aUMOACUCTBUIA, TEM caMbIM (Gop-
MUPYsl pa3IndHble IMUTMEHTHBIE PUCYHKU Y B3pOC-
JIeIX peIO (Saunders et al., 2019; Parichy, Liang, 2021).
Hamnpumep, y runotupeountbix Danio rerio pa3BUBa-
eTCsT N30BITOK MeNaHO(MOPOB, TaK KaK UX IIpojnde-
palysl He orpaHMyeHa, M, Ha0OOpOT, HEAOCTAaTOK
I depeHIMPOBAaHHBIX KCAHTO(MOPOB BCIECICTBUE
HECIIOCOOHOCTHY 3TUX KJIETOK HAaKaIIMBaTh KapOTU-
HOMIBI, HEOOXOMMMBIC IIT (DOPMHUPOBAHUS KEJITO-
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OpaHXXeBOW OKpacKu, NMPUBOAUT K U3MEHEHUIO Me-
JIJaHMCTUYeCcKoro pucyHka (McMenamin et al., 2014;
Saunders et al., 2019).

CxXomHbI MexaHU3M HaOII0OAeTCsl Y TUIIOTUPEO-
UIHBIX Andinoacara rivulatus, y KOTOpPBIX IO Mepe
pa3BUTHUS B3POCJIOTO MMUTMEHTHOIO PUCYHKA YBEJIU-
YMBaeTCsl KJIETOYHAs IOMyJIsIlius MeJlaHOMOpOB U
PEe3KO YMeHbIaeTcs IonyJisiims Kcantogopos (I1pazn-
HukoB, IIxkuns, 2019). Panee ObL10 TTOKa3aHO, YTO Je-
duuut TT y A. nigrofasciata B mpoliecce pa3BUTHUS
MPUBOAUT K YBEJIUUYEHUIO YKCJia JIEMEHTOB MeJIaHU -
CTMYECKOIO0 PUCYHKa U OTCYTCTBUIO OOpaTHOIO Mo-
jnoBoro nuxpomatusma (Prazdnikov, Shkil, 2019).
Kpowme atoro, kapoTrHOMIHAS OKpacka y caMOK He-
OTPOMNUYECKUX LUXJIWJ MOXET 3aBUCETb OT FOPMO-
HaJIbHBIX M3MEHEHUI MeTaHUCTUUYECKOTO PUCYHKa
(Prazdnikov, 2022). OnHako popMuUpoOBaHUE Kapo-
TUHOMIHOI OKPacKu y caMoK A. nigrofasciata mociie
OTMEHbBI MOAaBICHUSI CUHTe3a dHaAoTeHHbIX TT ocTa-
€rcs MajousydyeHHbIM. KM3yueHue BOTNpPOCOB, CBSI-
3aHHbIX ¢ BNUsiHUEM TT Ha BbIpak€HHOCTb OJIOBOTO
JIUXpOMaTU3Ma, CIIOCOOCTBYET HallleMy TTOHUMaHMUIO
pOJIM 3HIOKPUHHON CUTHAIW3alMU B DBOJIOLMU
MUTMEHTHOTO pucyHka y nuxaui. Llenp HacTosei
paboTbl — W3Yy4YuTh pPa3BUTUE KapOTUHOUIHON
OKpacku y caMoK A. nigrofasciata, BbIpallleHHbIX B
YCJIOBUSIX TUTIOTUPEOUIU3MA 10 (POPMUPOBAHUS Jie-
(UHUTUBHOTO MEJTAHUCTUUECKOTO PUCYHKA.

MATEPUAJI U METOIUKA

JlaGopaTopHyto JuHUIO A. nigrofasciata, VCIIOJb-
30BaHHYIO B 9KCIIepMMEHTaIbHOI paboTe, nMpuoodpe-
Jiv B3oomarasune. Kiaaky oriogoTBOpEHHON UKPHI,
MOJIyUEHHYIO B pe3y/bTaTe eCTeCTBEHHOIO HepecTa,
pa3neaiv Ha IBE paBHBIE TpyHIThl (110 80 MKPUHOK B
KaXJ0i), 3MOpUOHAIbHOE U MOCTIMOPUOHAILHOE
pa3BUTUE KOTOPBLIX OO CTAAWMU IMO3AHEH JTUYMHKU
MPOXOJUJIO B OMMHAKOBBIX YCIIOBUSIX. 3aTeM PbIO BbI-
palvBaIv B pa3HbIX TOPMOHAJIBHBIX PEXKMMaX: 9yTH-
peoraHOM (KOHTPOJIbHASI TPYIIa — €CTECTBEHHBIN
ypoBeHb TT') u runtorupeongaoM (nepunur TT). Co-
CTOSIHV€ TUTIOTUPEOUIN3MA Y PBIO JOCTUTAIU MTOIaB-
JIEH€M aKTMBHOCTM CUHTe3a 3HIOreHHbIX TT 3a cuér
pactBopeHust 10 KoHueHTpaiyu 0.035% B akBapruyMHOI
BoJIe roiitporeHa — TuoMoueBuHbI (CS(NH,),). Tuomo-
YyeBHMHA XOPOIIIO 3apeKoMeHAoBajia cebsi B MHOIO-
YUCJIEHHBIX paboTax KakK COeIUHEHUE, KOTOPOE MH-
rubupyet cuHTe3 TT' y pbIO U BBI3BIBAET YCTOMYUBOE
cocTtosgHue rumnorupeonausma (Blanton, Specker,
2007). Pe16 o6pabaTbsiBaii TOUTPOreHOM A0 OKOHYA-
TeJIbHOTO (pOPMUPOBAHUS B3POCIOTO MEJaHUCTUYE-
CKOTO TIMI'MEHTHOTO pucyHKa. KoHlleHTpauus Tuo-
MOYEBMHBI U BpeMs1 00pabOTKU, UCIIOJIb3yEMbIE B Ha-
crosiiieii paboTre, ObUIM MOAOOpaHbI Ha OCHOBE
Cepuu MpeaBapUTebHbIX 9KCIIEPUMEHTOB M0 U3yye-
HUIO BIMsHUS TT Ha UBMEHYUBOCTb PUCYHKA Y A. ni-
grofasciata (Prazdnikov, Shkil, 2019). bonee Bbicokast
KOHILIeHTpaluust TuoMmoueBUHbI (=0.04%) cuibHO 3a-

I[TPA3JHMNKOB

Jiep>KuBaja pa3BUTHE, BKIIIOYasi MeTaMoOp(@HbIe Tpe-
0o0pa3oBaHMs, BIUIOTh 1O OCTAHOBKH (hOPMUPOBAHUS
B3pOCJIOTO PUCYHKA, B TO BpeMsI Kak Oojiee HU3Kasi
KoHIIeHTpauust TuoMmoueBUHBI (<0.01%) He cnoco6-
CTBOBajla 3aMETHbIM WM3MEHEHWSIM B OHTOTE€HE3€ U
MUTMEHTHOM pHCcyHKe. KOoHIIEeHTpalysi THOMOYEBU -
Hel 0.035% B Bome BceTma MpUMEpHO B IBa pa3a CHU-
>Kajia YpOBeHb TPUIHOATUPOHUHA B TUTIOTUPEOUTHOM
TpyIIe peId MO CpaBHEHUIO ¢ 3yTupeonaHom. Kax-
nble Tpy AHS 1/2 06bEMa BOAbI B aKBapuymax 3ame-
HSUIM ¢ 100aBJieHUEM THUOMOYEBUHBI 10 HEOOXOAM-
MO KOHIIEHTPALMM B EMKOCTHU C ONBITHOM T'PYIIIIO.
B ocraibHOM yc0BuUsI 3KCIepUMEHTa ObLIA ONMHA-
KOBBIMM JIJ1s1 00€UX TPyIII.

B pazButuu A. nigrofasciata BbIIENSIIN NSATh CTaIWINA:
3apOBIII — OT OIIOAOTBOPEHUS IO BEUTYTUICHUST, paH-
HSIST IMYUHKA — 10 TOJTHOM pe30pOlum XKeJITOYHOTO
MeIllKa; TIO3MHSS JIMYMHKA — 10 (hOpMUPOBAHUS
OPIOIIHBIX TTABHUKOB; MaJIEK — 10 ITOSIBIIEHUS IO~
JIoBOTO TMOpdur3Ma; B3pocias peida (puc. 1). B ka-
YeCTBE BpeMEHHOI XapaKTepUCTUKU OHTOTeHe3a JIJIsl
cpaBHeHUs1 (OPMUPOBAHUSI TIMTMEHTHOTO PUCYHKa
MEXIYy TOPMOHAJIbHBIMU TPYMHIIAMU KCIIOJIb30BaIN
CYTKH TIOCJI€ OILUIOAOTBOPEHMUS (CyT I1.0.).

®dortorpadpupoBanii ppid LUMAPOBOI KaMepoii
Canon EOS 100D, ocobeit Ha paHHUX CTaAUsIX pa3-
BUTUSI — TIoA cTepeoMHKpockKornoMm Leica MSS5,
B3POCJIbIX — HEIMOCPENACTBEHHO B akBapuyMe. CraH-
JIapTHYIO IIMHY PbIO (S1L) U3Mepsiyiu C TOYHOCTHIO 10
0.1 mm. CaMOK M3 KaxX[oif TOPMOHAJIbHOU TPYIIIbI
¢doTorpadupoBaan Mmocje IIEpBOro HepecTa. DTOT
MEePUOJ, CYNTAIM OKOHYaHUEM (OpMUPOBaHUS Kapo-
TUHOWIHOM OKpacku. TUTT XxpoMaTo(hOopoB ornpenessiv
IO 1IBETY MUTMeHTa. J1JIs 37IeMEHTOB MeJIAaHUCTUYECKO-
ro pucCyHKa ObLla MCIOJb30BaHa Kiaccudukanusl,
NPEUIOKEHHAst paHee U1 HEOTPOITUYECKUX LIUXIIUIT
(Ri¢an et al., 2005), cornmacHO KOTOPOW HAOIOJHM-
TeJIbHbIe BEPTUKAJIbHbIE MOJOCHl B 3aBUCUMOCTH OT
pacnoyioxXeHusl 0003HaYaIM Kak aHTepuopHas (*) u
nocrepuopHas (P).

B murMeHTHOM pHCyHKE CaMOK OLI€HMBAJIM U3ME-
HEeHME Y1Ciia MEJTaHUCTUYECKUX 3JIEMEHTOB, a TAaKKe
TUIOLIAAb, 3aHMMAaEeMyl0 KCAHTO(MOPHBIMU (KEITO-
OpaHXXEBHIMU) IISITHAMU Ha Tejie. B ¢cBsI3U ¢ TeM, 4TO
OCHOBHASI MOITYJISILMS KCAHTO(POPOB y CAMOK pacIio-
JlaraeTcsl B BEHTPaJIbHOM YacTu Tejia, Obljla MpoBeaeHa
KOJIMYECTBEHHAsI OLIEHKA OTHOCUTEIbHOM IJIOIIaaU
MeJIaHO(OPHBIX M KCAHTO(MOPHEBIX JIEMEHTOB B IIpe-
Jieax OIpenca€éHHOro permoHa (puc. 1m), KOTOpPBIii
ObUT BbIOpaH B XOA€ IPEIbIIyILIMX MCCIeTOBaHUMA
(Brown et al., 2013; Prazdnikov, 2022). JIns u3smepe-
HUI 3JI€MEHTOB MUIMEHTHOTO PUCYHKa CaMOK MC-
nonb3oBanu rmporpammy Fiji (Schindelin et al., 2012).
ITosryyeHHBIE CTATUCTUYECKME JaHHBIE OLICHUBAJIU C
HWCIOJIb30BaHUEM HemapaMeTpuiyeckoro U-kpure-
pust MaHHa— YUTHU.

BOTIPOCHI UXTUOJOTUU Ne 6
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Puc. 1. Pa3zBuTue nurMeHTHOTO pUcyHKa y Amatitlania nigrofasciata: a — 3apoapliil, 6 — paHHsISI JMYMHKA, B — TTO3HSIST JIMYMH -
Ka, T — MaJnék, 1 — B3pocnas camka; [ LS, 11 LS — nuanHouHbIe TTOJ0CkI; /—7 — B3pOC/Ible MEJIAHUCTUYECKHE JIEMEHTHI (Bep-
TUKaJIbHBIE 110J10ChI), (%, P) — anTepropHas u ocrepuopHas mojockl; ([1) — 061acTh Teia, UCTIONb3yeMas IS KOJIMYECTBEH-
HOM OLIEHKM OTHOCHUTEJIbHOI TUIOIIaaN, 3aHNMaeMOi KCaHTO(GOPHBIMU U MeJIaHOMOPHBIMU dJIeMeHTaMHU. MaciuTab: 1 MmM.

PE3VJIBTATDbI

B xoHTpoONbHOI Tpynne A. nigrofasciata y9acTKH
MeJIaHO(POPHBIX BEPTUKAJIBHBIX MOJOC HaYMHAJIU
¢opMHUpPOBATBECA C MO3OHEN JIUIMHOYHOM CTaguu
(puc. 1B). Bo BpeMs IMUMHOYHO-MaTbKOBBIX TPE00-
pa30BaHMIi, COIPOBOXKIAIOIINXCS CMEHOM JIMYMHOY -
HBIX 3JIEMEHTOB IIMTMEHTHOI'O PUCYHKa Ha B3POCJIbIE
3JIEMEHTBI, TPOUCXOANIIO (DOPMUPOBAHNE BCEX PETH-
OHOB BEPTUKAILHBIX IT0JIOC, KOTOPOE 3aBEPIINIOCH K
40-M cyT 11.0. (puc. 1r). MellaHUCTUIECKIIT PUCYHOK
Ha Tejle, COCTOSIIIUI U3 BOCbMU MOCTKPaHUAIbHbBIX
BEPTUKAJIBHBIX IIOJIOC, OKOHYATEIHLHO pPa3BUWICI K
KOHILy MaJIbKOBOI cTaguu, K 95-M cyT 11.0. (puc. 2a).
Mexny pploaMu He HaOMoAaIu pa3iuduril 1o YUCITy
nojtoc. KcanToopHbie IITHA HA CITMHHOM IUIABHUKE 1
BEHTPaJbHOI YaCTH TeJla CAaMOK HadaIu ITOSIBJISIThCS
K 124-M cyt n.o. (puc. 2a, 26). ®opmupoBaHue 00-
paTHOIO II0JIOBOIO AMXPOMATH3Ma y OOJBIIMHCTBA
ocobeit 3aBepurmiochk K 190 cyrt m.o. (puc. 28). s
CaMOK M3 KOHTPOJIBHOM TpyIINbl Oblla XapaKTepHa
MEXKVHAWBUAYAIbHAsT MU3MEHUYMBOCTh IO 3aHMMae-
MO IuIoIaa MeaaHo(GOpHbIMU (KO3 UIINEHT Ba-
puaunu 21.18%) u kcanrodopubimu (37.51%) sne-
MEHTaMM Ha BEHTpaJIbHOM Y4acTKe, a TAKXKe KCaHTO-
¢ opHBIMU IISITHAMU Ha TeJie B 1enoM (24.10%).

B runorupeounaHoii rpyrne Habaoaaj10Ch 3aMe/l -
JIEHHE€ TEeMIIOB JIMYMHOYHO-MaJbKOBBIX IIpeoOpa3o-
BaHuii (puc. 2a). @opMupoBaHHEe BCeX PETMOHOB
BEPTUKAJILHBIX IT0JIOC 3aBEpIINIOCh K 90-M CyT 11.0.
MenmaHuCTUYECKII PUCYHOK OKOHYATEJILHO pa3BUII-
csa K 180-M cyT 11.0. PCcyHOK cOCTOSIIT 13 BOCBMHU—]IE -
CSITU TIOCTKPaHUAJIbHBIX IMOJIOC U MATEH (Tabaulia).
YV pbI06 HaGIIOOANU CIeAYyIOIIMEe BapyUaHThI pacller-
nmenust nonoc: 1 (12.50%), 3* (31.25%), 5 (31.25%),
1m 32 (6.25%), 3* u 5 (18.75%). Ilpu 3TOM MONOCHI
OOBIYHO CIIUBAJINCh MEXIy COOOI B LIEHTpaJIbHOM Ya-
ctu tena (puc. 2r). IlepBbie cKoIuieHUSI KCAHTOMO-
pOB Ha CHUHHOM IJIABHUKE Y BEHTPAJILHOM YaCTH Te-
JIa TIOSIBUJIMCH Y OOJIBIIIMHCTBA caMoOK 4epe3 60 cyT
ocJie IpeKpalleHWs MoAaBAeHUsI CUHTe3a SHAOIeH-
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HbIX TT, kK 240-M cyT 1m.0. (puc. 2a). KcantodopHsbie
MsITHA, KaK IIPaBUJIO, Pa3BUBAJINCh B MEXKIIOJIOCHOM
MPOCTPAHCTBE U PEIKO PACHPOCTPAHSITACH HA YYaCTKH,
3aHSATbIE MEIAaHOMPOPHBIMU BEPTUKAIBHBIMU T10JIO-
camu. @opmupoBaHre 0OpaTHOIO MOJOBOIO JUXPO-
Matu3Ma 3aBeplnioch K 290-m cyT m.o. (puc. 2m).
VY I'MIIOTUPEOUIHBIX CaMOK MEXMHIUBUIYaJIbHAS
M3MEHYMBOCTh 10 3aHMMAEMOM1 TUIOIIAAN aHAJIN31-
pPYEMBIX BJIEMEHTOB PUCYHKA ObLJIa BHIIIIE, YEM Y 3Y-
TUPEOUTHBIX CAMOK M3 KOHTPOJBHOM TPYIIIIbI; KO-
3¢ PULIMEeHT Bapyualluuy i1 MeJTaHO(GOPHBIX ¥ KCaH-
TO(OPHBIX 3JEMEHTOB Ha BEHTPaJIbHOM YYacTKe
coctaBuil coorBeTrcTBeHHO 23.01 u 47.08%, a mid
KCaHTO(OPHBIX IMSITEH MO BceMy Tery — 50.51%.

Mexxay n1ByMsI TOpPMOHaJIbHBIMU TPYIIIIAMU CaMOK
OOHapyXKeHbl CTAaTMCTUYECKU TOCTOBEPHBIC pa3jiv-
YMis MO IUIOIIAIM MeJIaHOMOPHBEIX U KCaHTOpOp-
HBIX 2JIEMEHTOB B BeHTpaybHOI yacTu tena (p < 0.01,
U-xpurepuit ManHa—YutHu) (puc. 3a), a Takxe Mo
o0Ieil IuIolaay, 3aHMMaeMoil KCaHTO(GOPHBIMU
natHamu Ha Tene (p < 0.01, U-xkpurepuit ManHa—
YutHu) (puc. 30).

OBCYXIEHMNE

IMonyyeHHBIE pe3yabTaThl MOKA3BIBAIOT, UTO TH-
MOTUPEOUIU3M Y A. nigrofasciata MpyUBOIWII K 3aMell-
JIEHUIO TEMITOB MeTaMOP(MHBIX MpeoOpa3oBaHUIA N -
YUHOYHOTO TUTMEHTHOTO PHMCYHKAa BO B3POCJIBINA,
YTO B CBOIO o4epelb BIUSIO Ha (popMUpoBaHUE 00-
paTHOTO MOJOBOro auxpomarusma (puc. 2). B mmr-
MEHTHOM PUCYHKE CaMOK KCAaHTO(OPHBIE SJIEMEHTHI
HayWHaJIu pa3BUBATbCSl TOJILKO IMOCJE OTMEHBI TMO-
naBJIeHUA cuHTe3a SHIoreHHbIX T1. Panee Obu1o 1Mo-
Ka3aHo, YTO TUITOTUPEOUIN3M TTOTHOCTBIO TOAABIISIET
pa3BUTHE B3POCJION JIMHUU KCAHTOMOPOB Y A. nigro-
Jasciata (Prazdnikov, Shkil, 2019). 9Tu naHHbIe CBU-
JIETEJILCTBYIOT B ITOJIL3Y TOTO, uTo TI MOryT Hamps-
MYIO y4acTBOBATb B PETYJISILIUM KJIETOUHOM MOTTYJIsI-
LIUM KCAaHTO(OPOB Y LNXIUI, BEPOSITHO, PETYIUPYS
TEpMUHAJIBHYIO TN dEepeHIMPOBKY U HaKOIJICHUE
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KoHTposnbHas rpynna

I[TPA3JHMNKOB

(a)

TunoTupeounaHas rpyrrma

Men. 1 LS

Men. 11 LS

Men. nonoca 4

Men. nonocst D
Men. nonocskl, hopm.
Meit. pucyHoK

Kc. natna D

Kc. nsgTHa Ha Tene

10 30 50 70 90 110 130 150 170 190 210 230 250 10

30 50 70 90 110 130 150 170 190 210 230 250
CYT I.0.

Puc. 2. [NocnenoBaTeIbHOCTD MOSIBJICHUS 2JIEMEHTOB B TUTMEHTHOM PUCYHKe (a) U popMupoBaHue KApOTUMHOUIHOM OKPACKU
(6—n) y camoK Amatitlania nigrofasciata, BbIpallleHHBIX B pa3HbIX TOPMOHAJIBHBIX peXuMax: 0, B — KOHTPOJIbHAs IPYIINa; T, T —
TUIIOTUPEOUIHA rpynIia; D — CIMHHO IIaBHUK, Mei. — MeltaHodopkl, Kc. — kcantodopsl, hopm. — hopMupoBaHre peru-

OHOB, CYT I1.0. — CyTKHU IOCJIe OTUIOAOTBOPEHUS; (||) — Mepuo JTMUMHOUYHO-MaJIbKOBBIX TPE0OPA30BAaHUI B KaXKI0i IpyTIIe.

Oct. 0603HaUYeHUsI CM. Ha puc. 1. Macira6: 5 Mm.

KapOTUHOUIOB BO BpeMsl (hOPMUPOBAHUS B3pOCIOTO
MUTMEHTHOTO PUCYHKA TeMU Xe ITyTSIMU, 9T0 Ny Da-
nio rerio (Saunders et al., 2019).

dopMupoBaHUE MEJIAaHUCTUYECKUX BEPTUKAJb-
HBIX TIOJIOC Y IMXJIUJI CBSI3aHO C OOIIIMPHOM JOpCcalb-
HOIi U BEHTpaJIbHOI MUTpaliueit HeauddepeHInpo-
BaHHBIX MeJIaHO(OPOB B KOXKE C TOCIEIYIOIINM YBe-
JIMYEHVEM TIJIOTHOCTU B pe3yJibraTe npojudepannu
W CUHTE3a MeJlTaHWHA OTHOCUTEJIbHO MEXIIOJIOCHOTO
mpoctpancTBa (Ri¢an et al., 2005; Hendrick et al.,
2019; Liang et al., 2020). VU3mMeHeHuUsI B MUTpaALIIA
MeJIaHO(MOPOB U UX Mpoardepaliy MPUBOASAT K CJIU-
SIHUIO WJIM pacllerieHUo (DOPMUPYIOIIMXCS YIacT-
KOB ITOJIOC, YTO B CBOIO OYEPEIb BbI3BIBACT U3MEHY M-
BOCTb MO YUCITY TIOJIOC U UX PACITOJIOXKEHUIO Ha TeJie
BO B3pDOCJIOM PUCYHKE. YBEJIMYEHUE YHCIA TTOJIOC B
PUCYHKE TMIIOTUPEOUNTHBIX A. nigrofasciata yauie Bce-

TO OBIJIO CBSI3aHO C pacHleIIeHUeM IToioc 3* u 5. Ot
BepPTUKAJIbHBIE TTOJIOCHI HAPSIAY C IoJiocaMu 2 1 4 1e-
MOHCTPUPYIOT BapUallii B pa3BUTUMN U HECYT OTBET-
CTBEHHOCTB 3a OOJIBIIYIO YacTh pa3HOOOpa3us MeJia-
HUCTUYECKOIO PUCYHKA Y HEOTPONMUYECKUX LIMXIUI
(Ri¢an et al., 2005, 2016). B nioGanbHbBIiI KOHTPOJIb
MoBeaeHUsI XpoMaTodopoB BO BpeMsl (hopMHUpoOBa-
HUSI pUCYHKA BOBJIeUeHbI He TonbKo T, HO u npyrue
TOPMOHAJIBHBIE CUCTEMBI, CBSI3aHHBIE YepE3 TUIOTa-
Jnamo-runodu3sapHsbiii myTh (Eskova et al., 2020; Ber-
tolesi, McFarlane, 2021). B 3T0i1 CBSI311 MOXXHO IIpe-
MOJIOXKUTh, 4To TT MOryT yyacTBOBaTh B peryjisiLiuu
MeJIaHO(OPOB MYTEM pa3necHUsI CUTHAIBHBIX ITy-
Tei C IPYTMMMU TOPMOHAMHU M COBMECTHOIO BIIMSIHUS
Ha aKTUBHOCTb U paclipefe/ieHue 3TUX IIMTMEHTHBIX
KJIETOK.

Ne 6 2023
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Puc. 3. OtHOCUTENBbHAS TUTONIAh KCAaHTOMOPHBIX ( []) 1 MetaHohOpHBIX () 37IeMEHTOB MUTMEHTHOTO PUCYHKA B BEHTPAJb-
HOi1 yacTu Tena (a) 1 o6111ast IIolanb KCAaHTO(GOPHBIX MATEH Ha Tesie y caMoK Amatitlania nigrofasciata, BoIpalleHHBIX B Pa3HbIX
TOPMOHAJIBHBIX pexknuMax (0): K — KoHTpobHas rpymma (25 9k3.), Tuo — runotupeoungHas rpynma (18 2k3.). [TokazaHbl Mex-

KBapTUJIbHBIM Auana3oH (25—75%), (—) — MeauaHa, (X) — cpenHee, (] ) — MUHMMaJIbHOE U MaKCUMaJIbHOE 3HaUeHUsI, (O) —

BBIOpOC; **pasznuuust goctoBepHbI pu p < 0.01.

PacimvpeHue nomnyasiuuy KCaHTO(GOPOB BO BpeMst
pa3BUTHSI KAPOTUHOUIHOMN OKpacku y caMoK A. ni-
grofasciata, TO-BUIUMOMY, OTpaHUYMBAETCSl paHee
chopMUPOBAHHBIMU MENIAHUCTUYECKUMU DJIeMEHTaMU
Ha TeJie, KaK OblJI0 TToKa3aHo JJIsl TUIIEPTUPEOUTHBIX
camok 3toro Buna (Prazdnikov, 2022). Cratuctuye-
CKU 3HAUYMMBbIE PA3JIMYMS 10 TUIOIIAIN, 3aHUMAaeMOM
KCaHTOMOPHBIMU MSATHAMU Ha TEJIE, MOTYT OBITH CBSI-
3aHbI C YBEJIMUCHHUEM KOJTNYECTBA MEJTAaHUCTUYECKUX
3JIEMEHTOB B MUIMEHTHOM PUCYHKE T'MIIOTUPEOU/I-
HbIX caMOK. MI3MeHeHHs TOpMOHAJIbHOIO cTaTyca y
A. nigrofasciata IpUBOMAST K pOCTY U3BMEHUUBOCTHU Ka-
POTUHOUJIHONW OKpacKu, YTO MOXET ObIThb CBSI3aHO
Kak ¢ npsiMbIM BiausiHueM TT Ha KcaHTOGOpHI, Tak U

C OIOCpeNOBaHHBIM BIWSIHUEM 4Yepe3 KacKall MeX-
KJIETOYHBIX B3aMMOICHUCTBUM U APYTrrue TrOpMOHAaJIb-
HBIE CUCTEMBbI, HeoOXoauMble IsI (hOPMUPOBAHUS
B3pOCJIOTO MUTMEHTHOTO pUCyHKa. M3MeHeHMe B3a-
MMOJIEMCTBUS MEXIy XpoMaTodopaMH, B YACTHOCTU
MeXay MmefaHodopaMyd U KcaHTogopaMu, a TaKxkKe
npugodopamMm BIMSIET Ha QOPMY IJIEMEHTOB ITUT-
MEHTHOTO PUCYHKa W MOXET UTpaTh BaxKHYIO POJIb B
9BOJIIOIIMU OKPAacKM y KOCTHUCThIX pbhIO (Patterson,
Parichy, 2019; Salis et al., 2019; Parichy, 2021). IToxy-
YyeHHbIE K HACTOSIIEMy BpEMEHHU JaHHBIE 110 pa3BU-
THIO XpoMaTodopoB y pa3HbIX BuaoB nuxiauid (Rob-
erts et al., 2017; Hendrick et al., 2019; Liang et al.,
2020; Prazdnikov, 2022) cBUIETENBCTBYIOT KaK O CXO-

Yacrora BctpeyaeMmoctu (UB) BepTuKaIbHBIX MOJIOC Ha TeJie caMOK Amatitlania nigrofasciata, BbIpallleHHBIX B Pa3HBIX

TOPMOHAIBHEIX peXXnMax, U UX cTaHgapTHas aiuHa (SL)

I'pynma
Yucno nojioc KOHTpoJibHas (n = 25) rurnotupeounHas (n = 18)
4B, % SL, MM 4B, % SL, Mmm
8 100 46.9 + 6.6 (38.3—58.4) 11.1 45.4 £ 4.9 (40.5-50.3)
0 66.6 41.7 £ 3.0 (38.1-47.1)
10 0 22.3 42.4 + 2.4 (38.8—45.5)

IIpumevanue. n — yucyo puid; 1ist SL puBeneHbI CpeaHee 3HaueHe, CTaHIapTHOE OTKJIOHEHKE U (B CKOOKaXx) Ipeielibl BApbUpOBa-

HMUA IToKasaTeisd.
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KUX C IPYTUMU TAKCOHOMUYECKUMU TPYIIIaMu PbIO
06]_l_lI/IX MEXaHU3Max B MEXKXKIJICTOYHBIX B3aI/IMOILCI‘/JI—
CTBUSIX, TaK Y OTJIMYHBIX, C COBEPIICHHO APYTOM T~
HaMUKOM. B ¢cBsI3M ¢ GoNIbIINM pa3sHOOOpa3reM MUT-
MEHTHBIX PUCYHKOB Y LIUXJIUA U TUITOB UX PA3BUTHUS
M3y4YeHHNE MEXaHN3MOB B3aMMOACICTBUS MEXKIY ITHT -
MEHTHBIMU KJIETKAMHW W SHAOKPUHHBIMU OCSIMU Y
9TOM TPYMITBI PHIO TpeOyeT HaTbHEHIINX SKCIIEPU-
MEHTAJILHBIX UCCJICAOBAaHUIA.

INpenmomaraercst, 4To M3MEHEHMUS OTHOCUTEIb-
HBIX CPOKOB pa3BUTHS (TETEPOXPOHUM) 1 MecTa -
¢depeHIMPOBKU XpoMaToopoB (I€TepOTONMN) MOTYT
WUTPaTh BaxKHYIO pOJib B AUBepCcU(PUKALIMY ITUTMEHT-
HBIX PUCYHKOB Y Pa3JIMYHBIX TPYIIT KOCTUCTHIX PHIO:
HeoTpormueckux uumxiaupn (IlpaszmHuxkos, HIkuib,
2019; Prazdnikov, Shkil, 2019), nanuo Danio (Parichy,
Liang, 2021) u rynou Poecilia (Prazdnikov, 2021).
Tak, ropMOHaJIbHO UHAYLIUPOBAHHbBIEC T€TEPOXPOHUN
BJIMSUJIM HA BBIPAsKEHHOCTh KAPOTUHOUIHOM OKpacKu
y TUIIEPTUPEOMIHBIX CAaMOK A. nigrofasciata i mpuBO-
JIWIW K MOSIBJIEHUIO0 (heHOTUIIOB CXOXUX C APYTUMU
BUJaMM HEOTPONUYECKUX LIUXJIUI C OOpPAaTHBIM IO-
JoBeIM auxpomatusmoM (Prazdnikov, 2022). Orcyt-
CTBUE€ WIW YyMEHbIICHUEe TUIOLIAAN, 3aHUMaeMOit
KCaHTO(OPHLIMU NSITHAMU B IMUTMEHTHOM PUCYHKE
TUITIOTUPEOUIHBIX CaMOK A. nigrofasciata CXOmIHO C
GEHOTUITMYECKUMY W3MEHEHUSIMU B HPUPOIHBIX
MOIYJISILIASIX CAMOK U3 poaa Amatitlania, y KOTOPHIX B
3aBHCUMOCTH OT PENpPOAYKTMBHOIO CTaTyca, a TaKXkKe
YCWJIEHUS MOBEICHYECKNX B3aUMOICUCTBUI C XUILHU-
KaMM U1 rerepocrepuiecKuMI KOHKYpEHTaMU Kapo-
TUHOWIHAS OKpacka MOXET 3HAYUTEILHO YMEHBIIIATh-
Csl BILJIOTB JIO TIOJTHOTO €€ OTCYTCTBUSI BO BpEMSI yXa-
XuBaHus 3a nmoromMcTBoM (Anderson et al., 2015;
Robart, Sinervo, 2018). IlpuHumass Bo BHUMaHUE,
yto TT, o6nanast maeifoTponmHbIM AEUCTBUEM, TTO3BO-
JISTIOT KOCTUCTBIM PhIOaM OCYIIECTBIISITh KOMILIEKC-
HbIC aJaNTUBHbBIE (PEHOTUNMIECKIE OTBETHI HA U3ME-
HeHus cpenbl ooutanus (Lema, 2020), MoxXHO Tipen-
MOJIOXUTh, YTO TUPCOMAHASI CUTHAIM3ALINS YIaCTBYET B
repepacrpenejieHn KapoTUHOMAOB MEXIY KOKHBIMU
TMOKPOBaMU U BHYTPEHHUMMU OpTraHaMU.

TopMoHanbHO oOIOCpeaOBaHHAsI TIACTUYHOCTD
MOXKET CIOCOOCTBOBATh BO3HUKHOBEHMIO HOBEIX (pe-
HOTHIIOB U JIeXXKaTh B OCHOBE 3BOJIIOIIMOHHBIX M3Me-
HEHUI y pa3HbIX TAKCOHOMUYECKUX TPYIIT KOCTH-
CcThIX phI0. Hampumep, m3MeHeHHSI B TUPEOUTHOM
CUTHAJIM3aIU1 ChITPaId BaXKHYIO POJIb B IIOCTIETHM-
KOBOI aIanTUBHOM 3BOJIIOLWM Kooliek Gasterosteus
(Kitano et al., 2010), B MOpdOIOrn4eCcKoit TMBEPCU-
dukanmm O00IBIIMX appUKAHCKNX ycadeil Labeobarbus
(Smirnov et al., 2012) 1 HEKOTOPBIX aMEPUKAHCKUX
rpynn Kaproayobsix peid Cyprinodon (Lema, 2020), a
TakKe B aJallTUBHOM NUBEPreHLMN 3pUTEIbHOM CU-
creMbl Amphilophus citrinellus (Karagic et al., 2022).

PesynbTaThl HacToOsIIEi pabOTHl BMECTE C IPYTIU-
MU paHee MOJIyYeHHBIMU JaHHBIMU 10 BausgHuio TT
Ha ¢opMupoBaHue okpacku muxiaua (ITpa3mHUKOB,

I[TPA3JHMNKOB

Ixwums, 2019; Prazdnikov, Shkil, 2019; Prazdnikov,
2022) 1o3BOJISIIOT MPEANOJI0XKUTh, YTO TOPMOHATBHO
orocpeoBaHHas NMJIaCTUYHOCTh MOXKET CITOCOOCTBO-
BaTb BOBHMKHOBEHMWIO HOBBIX BapHMaHTOB Pa3BUTHUS
OKpAacCKU € MOSIBJIEHEM OYeHb pa3HbIX (PeHOTUITIOB U
UTPaTh BAXKHYIO POJIb B 3BOJIOLUU TMTMEHTHOTO PU-
CyHKa y HEOTPOMUYECKUX LIUXITU/I.
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Mopdonorndeckasi xapaKTepuCcTUKa Ipoliecca pereHepalyu Iocjie TPaBMUPOBAHUS TIOSICHUYHOTO OTaea
CIMHHOIO MO3ra Oblja MoJIydeHa 1151 TyCThIHHOM adpanuu Aphaniops hormuzensis ¢ UICIIOJIb30BaHUEM OKpa-
LIMBaHUs reMaTOKCUIMH-2031UHOM. ITociie HaHeceHMsI TpaBMbI ObLJIU B3SIThl 00pa31ibl ITIOBPEXIEHHOM TKa-
Hu. Cpasy I10cjie NOBPEXIeHUsI CIIMHHOTO MO3ra ObLIO 0OHAPYXKEHO 00pa30BaHUE CI'YCTKA KPOBU B MU~
LIEHTPE MOBPEXAEHNS U B SIIEHANMAIBHOM CJIO€, a Yepe3 6 U Mocjie HaHEeCEHUsT TPaBMBbI ITPOM30IILIO BOC-
najeHue U odpa3oBaHue MOJOCTU. HakomnieHrue HepBHBIX KJIETOK M HavalbHbIE MPU3HAKY pereHepalnu
CIIMHHOTO MO3ra ObUIM OOHapy>KeHbl BOJM3HY SII€HAMMAIbHOIO U CyO3IIeHAMMAJIbHOTO CJIOEB Yepe3 CyTKU
rnoce TpaBMupoBaHusd. Yepes 2 cyT nmocjie HaHeCeHUsI TpaBMbI HAOJIIOAIM IPOrPECCUBHOE BOCCTAHOBIIE-
HUeE U pereHepannio TkaHeil. BocctaHoBIeHUE 3MIeHAMMAIbHOTO KaHajla IPOM30IILIO Ha 3 CyT IOCJIe TpaB-
MbI, Ha 5-e CyT mpoliecc pereHepauuu 3apepunicsi. ClIoCOGHOCTb K pereHepanyu CIIMHHOIO MO3ra y
A. hormuzensis OTHOCUTEJILHO BbIIIIE, YEM Y APYTMX TPAAULIMOHHBIX MOIEIbHBIX pbl0. M3yyeHue mpoiecca
pereHepannn 3TOi UHTEPECHOM PHIOKI SIBJISIETCSI HOBBIM, IT03TOMY HEOOXOAMMBI JaJIbHEHNIINE UCCIeq0Ba -
HUS JIS TIOJIYyYEHUs TOMOJIHUTEIbHON MH(pOPMaLMK O pa3IMYHbIX aclleKTaxX pereHepaluu TKaHei. DTo
KUCCIeA0BAHMUE BAXXHO, IIOCKOJIBKY MYCThIHHAS ahaHusI MMeeT KOPOTKYIO IPOAOJIKUTEILHOCTD XKU3HHU, JIE-
MOHCTPUPYET BBICOKYIO YCTOMYMBOCTD K UBMEHEHHUSIM OKPYKaIoIei Cpeabl U MPOoCcTa B COAEPKAHUU U pa3-
BEIEHUU B J1A0OPATOPHBIX YCIOBUSIX.

Karoueswie crosea: HeiiporeHes, oBpeXIeHNE CIIMHHOTO MO3ra, pereHepanusi, TMCTOMUKPOCKOIIUS, KAPITO-
3yonie, MpaH.

DOI: 10.31857/S0042875223060188, EDN: ALYVLV

# IMonHOCTBIO CTAaThs Ol'Iy6J'[I/IKOBaHa B aHIJIMICKOM BE€PCUU XKypHaja.
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YIK 597.08

MOPOD®OJOI'NMYECKNE AHOMAJINN Y CKATOB-XBOCTOKOJIOB
(DASYATIDAE) OCTPOBA PAMECBAPAM, FO2KHAS WHIUS*

© 2023 r. M. Ecysa® *, JI. xxesmparam?, A. Tu6ypruyc!, P. Ixxes6ackapan®, H. Pamxenapan?
"Yennaiickas 3onanvras 6asa puiboxossaiicmeennoii cayyucovr Hnouu, Yennau, Hnuous
2[lenmp oxeanuueckux uccaedosanuii, Omdesenue nayku u mexuuxu o 3emae MYC,
Hccnedosamenwckuil napk noakosnuxa xcennuaapa, Hnemumym nayku u mexnonoeuu Camesoama, Yennau, Hnous
3 Puiboxossiicmeennas cayacoa Huduu, Mymbau, Hndus
4Hayunsiii omoen 300n02uu, Tocydapemeennwiii koanedxc uckyccme, Yudambapam, Huous
*E-mail: yjyosuva@gmail.com

IMocrynuina B pegakumio 13.03.2023 1.
ITocne mopa6orku 07.06.2023 1.
IMpunsTa k my6aukanuu 07.06.2023 T.

Hacrosiiee coo0OliieHre MOCBSIIEHO OMMMCAaHNIO0 aHOMAJIUM Y IBYX Pa3HbIX BUIOB CKaTOB-XBOCTOKOJIOB —
Maculabatis bineesh n Neotrygon kuhlii, obutaioiiux B Bonax o-Ba PamecBapam. BriepBbie B Bomax rmobepe-
Kbst UHIUM, B LIEHTPE BBITPY3KHM yinoBoB [TambaH-TepkyBanu, 3aperucTpupoBaHa CTpYKTypHast nedopma-
s y Buna M. bineeshi, Blpaxatolasicsi B HAIMUMU HEPABHOMEPHOI BLIEMKH B pOCTpaIbHOI 006J1aCTH Ha
IIpaBOM Kpae OKCKa OT IIepeaHEro Kpasi pbliIa 10 IIepBOTO XKabepHoro oTBepcTus. Y N. kuhlii n3z KyHTyKanb-
CKOTO LICHTpa BBITPY3KH YJIOBOB OTMedeHa aeopMaliysi TO3BOHOYHOTO CTOJIOA OT IPyAHOTO Tosica 10 00-
JIACTHM XBOCTA C BBIPAXKEHHBIM CKOJIMO30M—KU(DO30M—JIOPIO30M U U3OTHYTHIM XBOCTOM.

Karoueswie crosa: Dasyatidae, aHoManusi, TO3BOHOYHBIN CTOJIO, phLIO, ocTpoB PamecBapam.
DOI: 10.31857/50042875223060061, EDN: AIULTY

# IMonHOCTBIO CTAaThs Ol'ly6J'[I/IKOBaHa B aHIJIMICKOM BE€PCUU XKypHaja.
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KPATKHNE
COOBILIIEHUA

YIIK 597.551.2.591.545.591.53

HOBBIE JTAHHBIE O BUOJIOTN CUBNPCKOTI'O YCATOTI'O I'OJIBIIA
BARBATULA TONI (NEMACHEILIDAE) PEKU JIAHI'EPHU (CAXAJINH)

© 2023 1.

E. A. Kupmuiosal- 2 *, I1. . Kupuiios?

! Kamuamexuii puauan Beepoccuiickoeo HayuHo-uccaed08amenscko2o UHCMUMYma puloHo20 X035iicmea
u okeanoepaguu — Kamuam HUPO, Ilemponasnosck-Kamuamckuii, Poccus

2Hucmumym npobaem sxonoeuu u seonioyuu PAH — HITDD PAH, Mockea, Poccus
*E-mail: kirillova@kamniro.ru

IMoctynuna B penakuumio 27.03.2023 1.
IMocne mopa6otku 12.05.2023 1.
IMpuHsTa Kk myoaukauuu 15.05.2023 r.

IIpencraBieHbl HOBBIE CBEIEHUS O Pa3MEPHOM COCTaBe, MMTAHUU U CPOKAX HepecTa CUOMPCKOTO YCaToro
rojibua Barbatula toni B KpyIIHOM BOJOTOKE Ha ceBepo-BocToke o-Ba CaxanuH. MakcuMasbHasl 3aperu-
CTpupoBaHHasl abcooTHas ajrHa Teaa cocraBmia 200 MM, macca — 53.3 1. BoIsIBIIeHBI XUIITHUYECTBO U

KaHHUOAJIN3M Y KPYITHBIX OCOOENA.

Karouessie crosa: cubupckuii ycatolii roneu Barbatula toni, niviHa u macca Teja, TUTaHuEe, BOCIIPOU3BO/I -

cTBO, peka Jlanrepu, CaxajiuH.

DOI: 10.31857/50042875223060139, EDN: AKEDZM

Cubupckuit ycatelii royient Barbatula toni (Dy-
bowski, 1869) — mmpoko pacpocTpaHE HHBII 1 MHO-
TOYMCJICHHBIN BUI B IpecHbIX Bogoémax Asum (Ye-
pemrHeB u ap., 2001; Arnac ..., 2003; IIpokodnes,
2007). HesHauuTenbHass €ro XoO3sIiiCTBEHHasl LIEH-
HOCTb, IIO-BHAMMOMY, ObLIa HPUYMHOM TOIO, YTO
BU[ JOJITO€ BPeMsI OCTaBaJICS HEU3YyYeHHBIM. B crny
BBICOKOIT Mopdosiormueckoid usmeHunBoctu (ITpo-
kodneB, 2007) 1 0cCOOEHHOCTEM pacIIpOCTPaHEHUS B
mpeaesiax HaTUBHOIO apeaja Ipu KpailHe OorpaHu-
YEeHHBIX BO3MOXHOCTSIX K paccejieHUIo B Apyrrue Bo-
Io€MbI — Ha YyKOTKe BCTpedaeTcsl TOJIBKO B paiioHe,
rpannyamieM ¢ SAAkyrueit (UepemHes u ap., 2001; At-
jac ..., 2003; Yepemnen, 2008), a Ha KamuaTke 1o-
SIBWICS B pe3yibTaTte ciaydaiiHoit maBa3um (Tokpa-
HoB, 2006; TokpaHosB, boHk, 2015), — B nociaenHue
JIBa JeCSITUIETUSI CUOUPCKUIA rosiell cTaja MOJAEIbHBIM
00BEKTOM O010- 1 (puoreorpapuIecKmx, a TAKXKe Mo-
MyJISIMOHHO-TeHeTuYecKux ucciaenoBanuii (Yu et al.,
2015; CemeHueHko u Ap., 2017; Chen et al., 2019; Yang
et al., 2019). bnarogapsi J1oKajlbHBIM (hayHUCTUYE-
CKMM OOCJeIOBAaHUSIM OTIEJIbHBIX PETMOHOB WU
BOJIHBIX OOBEKTOB MOJYYeHbI CBEASHUS 1O MOpP(dO-
JIOTUH, OMOMETPUYECKUM XapaKTepUCTUKAM U ITUTa-
HU10 cubupckux rojbloB (Kupumwios, 1972; T'yHn-
puzep u ap., 1984; Cadpponos, Hu, 1999; IIpoxo-
¢weB, 2007; Kupionmna, 2011; T'opnaueBa, 2014a,
20146; Tokpanos, bonk, 2015; Chen et al., 2019).
Tem He MeHee ciienyeT MpU3HaTh, YTO JaHHBIE O O1O-
JIOTMM 3TOT0 BUAAa BecbMa (pparMeHTapHbI, IIPUIEM B
HauMEHBbIIIel CTeneHW OH Wu3YyYeH B BOIOEMax

o-Ba CaxaiH. bojiee Toro, mogHST BOIIPOC O HEOO-
XOJMMOCTH PEBU3NU TAKCOHOMUYECKOTO CTaTyca CU-
OupcKoro ycaroro rojibia u3 pex Caxanusa (Dyldin,
Orlov, 2016; XKunkos, 2018; Dyldin et al., 2021), B
CBSI3M C YEM aBTOPHI MPEIIaraloT ero BUA0BOE Ha3Ba-
HUE YKa3bIBaTh Kak Barbatula cf. toni i Barbatula
sp. Llemp HacTosIIIETO COOOIISHUST — TIPEICTABUTh HO-
BbIe CBelEHUsS O OWOJOrMM CUOUPCKOTO YCaToro
rojba B p. JJanrepu — KpymHOM BomoToke o-Ba Ca-
XaJIMH.

MATEPUAJI U METOAMKA

Marepuan cobpaH Ha ceBepO-BOCTOUHOM I100e-
pexbe o-Ba CaxanquH MpU IIPOBEICHUN PHIOOXO3STii-
CTBEHHOTO o0cJyienoBaHus p. JlaHrepu (KOOpAMHATHI
yeTba 50°2220” c.., 143°46’04” B.1.). B 3TOM BOHO-
TOKe, KaK M rmoBceMecTHO Ha CaxaimHe, CHOMPCKUA
ycaTblii rojel SBIsieTCs] OOBIYHBIM KOMITOHEHTOM
nxtnodayssl (CadhponoB, Hukudopon, 2003; Ku-
punnoBa, Kupuuios, 2019). ITpotsckéHHOCT JIaHTe -
pu coctapisieT 101 kM (F'ocymapcTBeHHbIT BOIHBIN
peectp, 2023). Pycio peku HOCUT TOpHBI XapaKTep B
BEpXHEM TEUYEHUU U MNPEAropHbIi — B CpeaHeM U
HIKHEeM. PaBHUHHBIN y4acTOK B HUXKHEM TeYeHUU
¢J1abo BBIPAXKEH, €r0 MPOTSLKEHHOCTD HE IIPEBHIIIACT
~1% o6111eit ITMHBI BODOTOKA. B BepxHeM U cpeaHem
TedeHUU JlaHTepu pycJio pas3pylleHO B pe3yjabTare
pa3pabOTKM 30JIOTOHOCHBIX MECTOPOXICHUIT U
MpeNcTaBIsieT co0oif yepemy OBIBIIMX BBIPAOOTOK,
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KapbepOB U OTCTOMHUKOB, COeAMHEHHBIX KaHATU3U -
POBaHHBIMU PYCJIaMU.

Cubupckuii Tonern ObIT 0OBEKTOM MPHUIIOBA TIPHU
OTJIOBE MOJIOAU JIOCOCEBBIX pbIO (Salmonidae). B 3a-
BUCHUMOCTHU OT TMAPOJIOTUYECKIUX YCIIOBUIL M1 T€OMOP-
¢oNoruM OTHENIbHBIX YYaCTKOB pycJia HPUMEHSUIN
MEJIKOSTUEUCThIE CTaBHBIE ceTU (siuest 15 MM, IJIMHA
CTEHKM 5 M, BbIcOTa 1.5 M), JIOBYIIIKM BEHTEPHOI'O TUIIA
(siuest 6 MM) U ceTh (cauok) KuHanésa (suest 4 Mm).
OIHOKpaTHYI0 MacCOBYIO BBIOOPKY (272 3K3.) cu-
6upckoro rojibla coopamu 16.07.2017 r. B HU30BbE
JlaaTepn. Y mMOMMaHHBIX PHIO M3MEPSUTA aOCOIOT-
Hyto aauHy (7T1) n maccy Teja, onpeaeisuid Kade-
CTBEHHBII COCTaB THIIUA B XEJIYAOYHO-KUIIEYHOM
TpakTe.

PE3VJIBTATBI U OBCYXIEHHWE

B p. JTanrepu cubupckuii rojiel; o0OuTaeT IpeumMy-
IIECTBEHHO B HIZKHEM U CpEeIHEM TEUYEHUU, B BEpX-
HEM TEYEHUM €ro UYMCJIEHHOCTh HEBEJMKa, OTHAKO
eIMHUYHBIE OCOOM BCTPEYaloTCsI U B CAMOM BEpXO-
Bbe. CUOMPCKUIA rosiell o0IIeNpPU3HaAaHHO CYUTAETCS
peodUIbHBEIM BUAOM M M30eraeT paBHUHHBIX y4acT-
koB pex (Kupwmios, 1972; T'yanpusep u ap., 1984;
Busep, JloporuH, 2019), omHako rpu 3TOM OOUTaET U
B o3épax (I'yHnpusep u ap., 1984; MatBeeB u 1p.,
2006). B MCKycCTBEHHO CO3JaHHBIX CJIA0OIPOTOY-
HBIX BomoéMax (OBIBIIMX Kapbepax U OTCTOMHMKAX)
CHUOMPCKUI ToJIel] BCTpevaeTcss efMHNIHO. Beposr-
HO, YUCJIEHHOCTb CUOUPCKOTO ToJiblia B 3TUX BOJIOE-
MaxX HMU3Ka, TaK KaK OH He BBIACPKUBAET KOHKYPEH-
LIMM C MACCOBBIM BUIOM — MAHBUKYPCKUM TOJIbTHOM
Rhynchocypris mantschuricus (CacdponoB, Hukudo-
pos, 2003; Kupunnosa, Kupumnos, 2019).

JnmHa n Macca CHOMPCKUX TOIbIOB BApbUPYIOT B
IIMPOKUX Mpenenax (Tadauiia), 4YTo oO0ycIOBISHO Ha-
JIMYMEM HECKOJbKHMX BO3pacTHBIX rpymi. CorinacHo
JaHHBIM JIUTEpaTypbl, MPOAOJLKUTEIBHOCTh XU3HU
MpeacTaBUTeNIeld BUAAa MOXET JOocTurarb 17—18 jer
(I'yanpuzep u ap., 1984; Arnac ..., 2003; Ilomnos,
2007; Kuptronuna, 2011). Temm pocta CMOMPCKOIro
roJiblia HeBEJIUK — FOA0BOM IIPUPOCT 3a MEPBHIIl IO
KU3HU COCTABIISIET ~45 MM, B OCIEAYIOIINE TOIBI —
10—25 MM (Atnac..., 2003; Kupronuna, 2011). B p.
JlaaTrepn ocHOBHYIO DOm0 (~60%) COCTaBIISIIOT 0COOM
TL 30—45 MM (pHCYHOK), YTO COOTBETCTBYET BO3paCT-
Hoii rpynme 1+. Ceronetku (0+), mo-BUAMMOMY, TTO-
Majayd B BLIOOPKY B HeGoNbIIOM KoimdectBe (~1%)
M3-3a pa3MEPHOM CEJEKTUBHOCTU OPYIUii JIOBA.

[1pu 5TOM B HMDKHEM TEYEHUH PEKU BCTPEYAINCH
oTAenbHbIe npeacrasuresau suga 7L > 160 mm. Taxk,
18—30.06.2017 r. 6bUIM MOIMMaHBI MATH ocobeit TL
162—200 MM, maccoit 37.1—53.3 r. CubupcKue royibIbl
CTOJIb KPYHHBIX Pa3MepPOB 3apEeTUCTPUPOBAHEI B pe-
Kax ['opHoro Anrtasi, o-Ba XokkKaiago, B 03. baiikan u
p. KamuaTtka (I'yaaopusep u op., 1984; MarBeeB u ap.,
2006; Tokpanos, bonk, 2015; Yamamoto et al., 2022).

BOTTPOCHI UXTUOJOTUU Ne 6

TOM 63 2023

JlnHa 1 Macca Tea CUHOMPCKOro ycaToro roiabua Barbatu-
la toni B BeIGOPKE (272 9K3.) ot 16.07.2017 r. U3 HUKHETO
TeyeHwus p. JlaHrepu

I1pusnak M min max c cv
TL, MM 46.4 27.8 126.5 | 12.75 27.5
Macca, r 0.72 0.11 16.0 1.43 198.6

IIpumevanue. 7L — abcomoTHas JiMHa; M, min, max — COOTBET-
CTBEHHO CpellHee, MUHUMAIBHOE Y MAKCUMAJIbHOE 3HAUCHKE; G —
craHIapTHoe oTkioHeHue, CV — koaddulimeHT Bapualuu.

Hepect cubupckux ronpuos B p. JIaHrepu npoxo-
JIUT B TPETheH—IIIECTON MITUIHEBKAX WIOHS. B 31O
BpeMsl B YJIOBax BCTpevyaarucCh OCOOU CO 3pEIbIMU T10-
JoBbIMU niponyKTamMu (IV—V cramus 3pesoct ToHam),
B KOHIIE MIOHSI — OTHEPECTUBIINECS (BEIOUTHIC).

HepecTunuiia pacroyioxXeHbl B BOJ0OEMaXx Mpuia-
TOYHOI CUCTEMbl — HENTyOOKMX MPOTOKAX C 3aMe/l-
JICHHBIM TEUEHUEM U B 3aKOChSIX, 3a4aCTYIO MePechl-
XalolluX B MeXXeHb. [pyHT Ha HEPECTUIIMIIIAX COCTOUT
U3 CMECHU TaJIbKU U TleCcKa CO 3HAYUTEJIbHOUN MprMe-
cblo una. B cuy TéMHOro 11BeTa cyocTpaTta u ciaabdoid
IIPOTOYHOCTU BOAA B TAKUX BOJIOEMAX OBICTPO MPO-
rpeBaeTcsl B ICHYIO MOTOY.

OMOpUOreHe3 CUOMPCKOTO roJiblia OT CTaANU IBYX
0J1aCTOMEPOB A0 BBUIYIUICHUS IIpU TeMIiepaType 13—
16°C mmtcst 7 ¢yT, a 4yepes 3 CyT mocie BhUTYTIEHUS
JIMYMHKA HayMHaIOT akTuBHO IuiaBath (Kobayashi,
Moriyama, 1957). B Jlanrepu mpomoLKUTENbHOCTD
pa3BUTHUSI, MO-BUAMMOMY, COIIOCTaBUMA: HepecT
MpOXOAUT Ipu Temmneparype 7—14°C, paHHUI OHTO-
reHe3 — npu 7—18 (B cpeanem 13)°C. Ceronetku B
JICTHUIA TIepUOd MAacCOBO BCTPEYAIOTCS B XOPOIIIO
MpOrpeBaeéMoM METKOBOIHOM MpUOpeXbe PeKU U B
BOAOEMAX MPUAATOYHON CUCTEMBI.

OO06HapyXeHO, YTO TIepel HEpeCTOM KPYIHBIE TT0-
JIOBO3pEJIble CAMKU MOTYT MEPEXOIUTh Ha XUIITHUYE-
ctBO. Tak, B Xelrynkax aByx caMok 7L 162 v 192 MM,
noiiMaHHbIX 19.06.2017 1. B yTpeHHME Yachl TOCIIe
paccBeTa, HaXOAUJIUCh COOTBETCTBEHHO 1IECTh U JIBa
CBeXe3arIoYeHHBIX MaJibKa ropoymm Oncorhynchus
gorbuscha nymmaoi ~ 30 MM Kaxabiii (ITpuoxenue).
Taxoke ObLI 3aperucTpUpPOBaH ClIyyaili KaHHUOAIM3-
Ma — y oTHepectuBleiicsa camku 7L 200 MM, moii-
manHoi 01.07.2017 1., B XeayakKe ObUIA MKpa U 3apO-
JBIII CUOMPCKOTO ycaTOro TOJblia pa3HbIX CTaIUi
pasButus. CBeIeHUIA O TMTAHUY CUOMPCKOTO TOJIbIa
PBIOOI Y UKPOI1 MBI He OOHAPYXKUIIU: CPEIU UCCIIEI0-
Batesieil (Kupwuios, 1972; T'yanpusep u ap., 1984;
Artiac ..., 2003; I'opnaueBa, 2014a, 20140; TokpaHoB,
Bonk, 2015; Buzep, Hoporun, 2019) ykpenuiaoch
MHEHUE, YTO BUJI SIBJISIETCSI TUTTMYHBIM OeHTO(haroMm.
B uiestoMm Halm HaGIIOIEHUS TIOATBEPKAAIOT, YTO OC-
HOBHBIMU OOBEKTAMU MUTAHUS CUOMPCKOTO TOJbIA
SIBJISIIOTCSI BOAHBIE OECITO3BOHOUYHBLIC — OOKOILIABHI
(Amphipoda), muuuakm BecHssHOK (Plecoptera) u
nonéHok (Ephemeroptera), a Takke TMIMHKN KOMa-
poB-3BoHIIOB (Chironomidae, Diptera).
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Pacnpenenenue ocoGeit cubupckoro rojibua Barbatula
toni (272 3x3.) 1o abcomtoTHOoIt nmuHe (7L) B BEIOOPKE OT
16.07.2017 r. u3 HUXKHero TeueHus p. JlaHTepw.

CTpoeHue TeJia U MOJIOXKEHUE PTa HE TTO3BOJISIIOT
CUOMPCKUM TOJIblIaM aKTMBHO TpeceaoBaTh U XBa-
TaTh MOJIOJIb TOPOYIIIM B TOJIIIE BOAbl. U3BEeCTHO, 4TO
MocCJeNHUE C HayaJloM paccBeTa 3aBeplllaloT MOoKaT-
HYI0 MUTpallMIO U TIepeMelaloTcs U3 MPUITOBEpPX-
HOCTHOTO CJIOSI Ha JHO PEKU, IIe paclpenesiioTcs
cpenu rpyHTa (I1aBnos u ap., 2019). [To-BugumMomy,
B BTOT NEPUOJ MAJIbKU TOpOYIIIU CTAHOBSITCS JIETKOM
JIOOBIYEN TS CMUOMPCKUX TOJIBIIOB.

SAKJIIOYEHHME

ITonyueHHbIe cBeeHWS O paciipeaeJeHuu Cuoup-
CKOTO TroJjiblia B p. JlaHrepu, pa3MepHBIX IToKa3aTessix
U BOCIPOM3BOACTBE B 1I€JIOM MOKAa3aJIu CXOACTBO
9TUX aCMEKTOB OMOJIOTMU BUJA C OTIMCAHHBIMY paHee
B Tipedesiax ero apeaia. Ilpu 3ToOM BBISIBJIEHHOE B
JlaHrepu XUIIHUYECTBO B MEPUO] MacCOBOI1 TTOKaT-
HOI MUTPALIMX MOJIOAY TOPOYIIU SIBSIETCS YHUKATb-
HOI1 0COOEHHOCTBIO OMOJIOTUH CUOMPCKUX FOJIbIIOB B
JIOCOCEBOM peKe — IIsI KPYITHBIX OCOOEiT pprIOHAS TTU-
1112 BBICTYaeT UCTOUHUKOM OeJiKa, TUIIUA0B U Kapo-
TUHOUJOB, HEOOXOAUMBIX JIJISI KOMIIEHCALIUU DHEep-
reTUYeCcKHUX 3aTpaT Ha co3peBaHue roHan. KanHuba-
JIU3M B MEpUONl HepecTa TIO3BOJISIET NOTOJIHUTH
CMEKTPp MUTAHUSI BHICOKOOHEPreTUUYeCKUMU U Oora-
TBIMA HE3aMEHUMBbIMM BellleCTBAMU KOPMOBBIMU
o0bekTaMu. He ucKiitoueHo, UTo B IPYrUX peKax o-Ba
CaxanuH u B 1neinoM HanpHero BocTtoka momoOHEIE
SIBJIEHUSI HEPENKW, HO UIS1 BBISICHEHUSI 3TOr0 HeoO-
XOJIMMBI CielIMaJIbHbIE UCCIIETIOBAHMUSI.

BIIATOOJAPHOCTHU

ABTOpBI BbIpaXxarT 6JTaFOI[apHOCTB JBYM aHOHUMHbIM
PEUCH3CHTAM 3a IMPOABJICHHOC BHUMAHUEC K PYKOIIMCHU U

KNPUIIJIOBA, KUPUJIJIOB

HOEHHBIC 3aM€4YaHMA W IPCIJIOXKCHUHA, KOTOPBLIEC, HECO-
MHE€HHO, ITO3BOJIMJIM ITIOBBICUTH KAa4Y€CTBO pa60'1'bl.

OUNHAHCHUPOBAHUWE PAGOTbI

Matepuas cobpaH Ipu NPOBENEHUM XO3STUCTBEHHO-
JIOTOBOPHBIX HAYYHO-UCCIIEI0BATETLCKIX PAOOT B paMKax
cornamenuit mexxany U1 PAH nu HKO “Accomuanus
YCTOMYMBOrO phIOOJIOBCTBA ceBepo-BocToKa CaxanuHa”.
AHaJM3 MaTepyrajia v IMOAr0TOBKA PYKOIUCHU BHITIOJTHEHBI
npu (uHaHCOBOM momuepxke Poccuiickoro HayYHOTo
donaa, rpant Ne 19-14-00015 “MexaHU3Mbl MUTPAIITUOH-
HOTO TIOBEICHUSI PHIO U PHIO00OPA3HBIX B PEYHBIX CHCTEMaX.
Ponb skonornyeckux u ¢pu3MOIOTHIEeCKUX (pakTOpoB™.

JOTIOJIHUTEJIBbHBIE MATEPUAJIbI

I[IpunoxeHue MOCTYITHO OHJAWH  TIO
https://doi.org/10.31857/S0042875223060139.
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OnucaHbl BliepBble OOHAPY>KEHHbIE B BOCTOYHOIT yacT PUHCKOTO 3aJIuBa ABa 3K3eMIuisipa cajnaku Clupea
harengus membras ¢ aHaTOMUYECKU Pa3IMYHBIMU IPpU3HAKAMU CHHXPOHHOTO TepMadpoautusMa. Ilo
OCTaJIbHBIM OUMOJIOTMYECKUM XapaKTePUCTUKAM U BHEIIIHE 0COOM ¢ aHOMaJIbHBIMU TOHAJIaMM HEe OT/Idva-
JINCh OT OOBIYHBIX IIpeAcTaBuTeek Buaa. O0CyXIal0TCs BO3MOXHbIE TPUUYMHBI HAPYILIEHUS pETIPOLYKTUB-

HBIX QYHKLMII cajlaku B UCCIEIOBAHHOM pErvoHe.

Karoueswie croea: CWHXpOHHBINM repMadpoauT, OanTuiickas cenbib, canaka, Clupea harengus membras, Bo-

crouHas yacth PuHCKOro 3anuBa, banruiickoe Mope.
DOI: 10.31857/S0042875223060152, EDN: ALARTS

bantuiickas cenbab (canaka) Clupea harengus
membras SIBISIETCSI OMHUM 13 OCHOBHBIX IIPOMBICJIO-
BBIX BUJIOB pbIO banTuiickoro Mopsi U ero 3ajJuBOB.
Canaka 3aHUMaeT Bedylllee MECTO B MXTHOLICHO3¢
®dunckoro 3anmuBa (Kynepckuii, 20136). MHoroJeT-
HUE HAOII0IEHUS TOKA3bIBAIOT, UYTO 3TOT BU SIBJIsI-
eTCs JIMOIUPYIOIIUM I10 YMCICHHOCTU CpPeau IIPO-
MBICJIOBBIX BUIOB pbI0. [Ipu mpoBeaeHUN UXTHUOIO-
r'M4ecKnuxX HabmogeHuil BecHoi 2022 r. cpenu
IOJIOBO3PEJIbIX 0co0eil BeceHHeHepecTsIeiicss ca-
JJaky OBII oOHapy:KeH oguH repMadpoauT. 3UMOi,
BO BpeMsl HaOJIIOASH 1 32 MPOMBICIIOBBIM CKOTLICHU -
eM cajlakud, ObUI OOHAapy:KeH BTOPOM 3K3EMIUISIP C
npu3HakamMu repMadpoantusma. Kak nusBectHo, or-
KJIOHEHUsI OT HOPMbI B Pa3BUTHUU BOCIIPOU3BOIU-
TEJIbHOM CUCTEMEI MOTYT OBITh MCIIOJIb30BaHbI B Ka-
YeCTBe MHIMKATOPOB OMpeIeJeHUsI CTeNeHU Oaro-
MOJIy4Usl CYLLIECTBOBAHMS TOM WUJIU MHO TTOMYJISILIUU
(PemerHukoB u ap., 2000).

Ilenp HamIero uccjaenoBaHUs — ONKUCATh BIIEPBbIE
0OHapyXeHHBIX B BOCTOYHOI yacT PUHCKOTO 31 -
Ba repMadpoaUTOB cajlaKi M IIPOBECTU MX CpaBHU-
TEJILHBII aHaJIU3 C HOPMaJIbLHBIMU OCOOSIMU.

MATEPUAJI U METOIUKA

Marepuan codopan B 2022 I. ¢ MaJIbIX PEIOOJIOBHBIX
TpayJaepoB KOPMOBBIX B TTIOPTY YcTh-Jlyra mpu npu-
€MKe yJIoBa Ha OeperoBble IepepabaThiBalolIve 3a-
Boabl. CO0p 1 00pabOTKY OMOJIOTMYECKOTO MaTepHra-
Jla MPOBOJIWJIM B COOTBETCTBMM CO CTaHIAPTHBIMU

Mmeronukamu ([IpaBmuH, 1966; KapmymreBckuit
u ap., 2013). Maccy roHam u3amMepsuii C TOUHOCTBIO 10
0.1 r. ToHamOCOMAaTUYECKHMIT MHIAECKC PACCUYMTHIBAIN
KaK OTHOLICHME MAacChl FOHaJ K Macce phIObI 0e3
BHYTPEHHOCTE B MMPOLICHTAX.

PE3YJIBTATbBI U OBCYXIEHHWE

IlepBoIit repMadpoauT camaku OBIT HalaeH
15.05.2022 1. B npoGe 13 TpajoBoro yjiona (o6lueit
maccoil 14 T). IIpombicesl OCYLIECTBISUIA B 32-M
noapaiioHe 1Mo kKiaccupukauuu MexayHapoaHOTO
coseta 110 ucciegopanuio mopsi (MKEC), B koopau-
Harax 59°49’ c.uu., 27°22" B.4. (puc. 1). IIpoBenu He-
TMOTHBINA OMoJIorndecKmii aHan3 282 3K3. BeCEHHEHe-
pecTsieicsa caaku obieir Maccoit 4950 1, oroopaH-
HBIX M3 YJIOBa BBIOOPOYHBIM METOIOM (CiIy4aiiHast
BBIOOpPKA U perpe3eHTaTUBHAsI MPo0a KaK 4acTh Y10~
Ba) (KapnymeBckuit u ap., 2013). Cpenu otobpaH-
HBIX pbIO ObIN 146 camok, 131 caMelr, 4eThIpe IOBE-
HUJIbHbIE 0COOU, ONWH TepMadpOIUT.

V repmadpoanTHoOit 0cobM eBast TOHAAA BHITIISI-
nena kak ceMeHHUK 11 ctanuu 3penoctu, ripaBast co-
oTtBeTcTBOBaJIA SIMYHUKY 111 cramuu 3penoctu (puc. 2a).
Oobmas gnuHa (7TL) ocobmn Haxomuiach B IIpeaeaax
pasMmepHoii rpynmsl 16.00—16.49 cMm. Macca repma-
¢dponuta cocraBuna 19.0 r, HamoJHeHUE XeayaKa —
1 6ann (mepeBapeHHas IuIla), XXKUpHOcTb — 0 Gas-
J0B. HopMaibHBIE OCOOM cajlaky U3 YKa3aHHOMU pa3-
MEpHOI TpyINbl UMENIU CXOAHbIE OMOJOTMYECKUE
nokasarTelin: XUpHocTh 0 0alIoB, HaNlOJIHEHUE XKe-
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DCTOHUSA

Puc. 1. Paiionsl BbutOBa ABYX repmadpoaurtoB casiaku Clupea harengus membras B BoctouHoii yact @uHckoro 3anuBa: () —
B mae 2022 r., (N) — B nekabpe 2022 r.; (— —) — rpaHuiia TeppuTopuanbHbix Bon Poccuu, (@) — mopt Yetp-Jlyra.

nynka 0—2 6ana (mepeBapeHHasi MyIa), CTaaus 3pe-
JIOCTY TOHA caMIIOB M caMoK Bapbeuposaia ot 111 mo
I'V. Macca cam1ioB B cpemHeM cocTapisiia 18.8 T, caMok
—19.3T1.

Bropoii repmadponut 66Ut 00HapyxkeH 10.12.2022 1.
IIpU IIPOBEACHUY ITOJTHOTO OMOJIOTMYSCKOTO aHaIn3a
MpoObI U3 55 pa3zHOpa3MEPHEIX 0CO0EH, 0TOOpaHHBIX
M3 TPAJIOBOTO yjI0Ba (22 T), B TOM YMCJIE U IJIsI OIIpe-
JIeJICHUSI BO3PaCTHOTO cOCTaBa monyJisinuu. ITpoMsbr-
cell Beni B ToM XKe TtonpaitoHe MKEC, B koopauHa-
tax 60°02’ c.u1., 28°06” B.1. Bo3pacT 0cobu cocTaBUI
3+, TL 15.0 cM, macca 21.3 1. Oco06b ¢ aHOMaJTbHBIMU
roHaJaMu MO OMOJOTUYECKUM XapaKTepUCTUKaM He
OTJIMYAJIaCh OT OOBIYHBIX 0c0o0eii (Tabnuia). Obe ro-
HaJbl Y He€ BBITJISIACAY B KpaHUAJIBHOM YaCcTU KaK ce-
MeHHUKU IV ctanuu 3penoctu, B KayTaJibHOM — Kak
suyHuku [I1-1V ctanum 3penaoctu (puc 20).

Cnyyau repMadpoIUTU3Ma Cpeay MNpeacTaBUTe-
el orpsima cenbaeoopasHbix (Clupeiformes) B 1949 1.
obutu onucanbl (Jafri, Melvin, 1988) y nHnuiickoii
TeHyaJio3bl Tenualosa (= Hilsa) ilisha. CornacHo onu-
CaHUIO, CTPOEHME €€ TOHAI aHAJIOTMYHO TaKOBBIM Y
repMadpoaunTa caraku, KOTOPOTO MBI OOHAPYKUIIU B
nekabpe 2022 1.
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BriepBbie repmadponuTHAsS 0COOb caJlaKu 3aperu-
CTpUpOBaHa B BOCTOYHOI yacTu bantuiickoro Mopst —
PuzxckoMm 3anuBe, B TPAJIOBBIX YJIOBaX 3UMHEM ITy-
tunbel 1977 1. (OsaBeep, 1988). CocTossHMe roHan
TpéXrompoBajaoro repmMadpoauTa aBTOpP OINMCHIBACT
cienytomumM obpaszom (C. 71): “... B KpaHUaIbHON
YacTH JIEBOM TOHAIbl OKA3aJIMCh UKPUHKH, a B Ka-
YOQJIBHOU — MOJIOKM; B KPAaHUAJIbHOU U KayJaJIbHOM
YacTsIX MpaBoii TOHAIbI ObUIM MOJIOKM, a B CpeaHEM
TpeTH — KpUHKN. Bece vacTi ronan okasammch Ha I11
cTagum 3pesioctu” (puc. 2B). Jpyrue ciydyau repMa-
¢ponutusma camaku OsiBeep oTMedasl yXKe Ha Hepe-
crunmiax Puskckoro 3anuBa.

I'epmadpoauT camakm Takke OBIT 3apEeTUCTPHUPO-
BaH B 2012 r. ¢pUHCKMMU UXTUOJIOTaMU B pailoHe
Anannckoro apxumnenara (Rajasilta et al., 2016). Kak
OTMEUaloT aBTOPHI, 3a TIEPUOI UccaeaoBaHui ¢ 1987
o 2014 rr. B ceBepHoIi yactu bantuiickoro Mopst u
BorHuyeckoro 3ajmBa 3TO OBLI €IMHCTBEHHBIA 3K-
seMIuIsIp cpenn 37000 m3ydeHHBIX ocobeii. ComracHo
MOP(OJOTUYECKOMY OTMCAaHUIO, JieBasi HOJSI €ero
aHOMAaJILHBIX TOHAJ BHIIVISIAENIa KaK HeOOJbIIOMN ce-
MEHHUK B KpaHUAJILHOM YacTH, 3aHMMAaBIIIN HE 00-
Jiee OJHOI TpeTU HOPMaJIbHOTO pa3Mepa; IpaBasi ro-
HaJa IpeacTaBsiia cO00i yBeJIMYSHHEBIN (TUIIEPTPO-
¢dupoBaHHbI) SUIHUK. [1o BU3yasbHOIT OLIEHKE BCe
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Puc. 2. AHaTOMUYeCKKEe TUITBI ITOJIOBBIX XeJE3 repmadponntos canaku Clupea harengus membras, oGHapyXeHHbIX B DUHCKOM
(a, 6) n Puxxckom (B) 3asimBax banTuiickoro Mopsi: a — oqHa roHana — CeMEHHUK, BTopast — sM9YHUK (Mait 2022 1.); 6 — ogHa
YacTh TOHAAbl — CEMEHHMUK, apyras — SIMYHUK (1ekabpb 2022 r.); B — (pparMeHThl TKaHeil CEeMEHHMKA U SIMYHUKA MO3auYHO
pacnpeneseHbl o Beeit ronane (dpespanb 1977 1., mo: OsiBeep, 1988).

gacTy ToHan repMadpoaurta oputn Ha I11—IV cramgum
3peJIOCTH.

B natreii paborte omnvcaH NepBhlil 3aperucTpUpPO-
BaHHBIM ciiyyaili repmadpoauTusma y canaku OuH-
CKOTIO 3aJIMBa, ¢ TPaJOBbII IMPOMBICET U UXTUOJIO-

TMYEeCKUIT MOHUTOPUHT IIPOBOASAT C BeCHbI 1951 r.!
(Tenerun, 1955). B TeyeHue MITUIIETHETO TMepuoaa
(2018—2022 rr.) MBI TIpoaHanu3upoBanu 4809 3ka.
cayaky. Cpenu HUX repMadpoaIuTU3M ObLT OOHapY-
KE€H TOJBKO y AByx ocobeii B 2022 1. IIpu aTOM OMO-
JIOTUYECKUE XapaKTePUCTUKU U (haKTUUEeCKu TIOa-
TBEPXIEHHBII BO3pacT OTHOTO 3K3eMIUIApa MOTYT
KOCBEHHO YKa3bIBaTh Ha TO, YTO TIPUYMHY BBISTBICH-
HBIX aHOMAaJIuii y cajlakyi cjeayeT uckath B 2018—
2019 rr.

Mopdoaoruss aHoMaJabHBIX TOHAA Y OOHAPYKEH-
HBIX 2 9K3. cajlakKi CBUIIETEIBCTBYET 00 MX OMCEKCY-
aJIbHOM XapaKTepe: B pa3HbIX y4acTKaX MOJIOBIX 3Ke-
JIE3 CO3pEBAIOT OMHOBPEMEHHO MYXKCKUE U XKEHCKUE
noJjioBble KiaeTKu (puc. 3). HecMoTpst Ha OTCyTCTBUE
TUCTOJIOTUYECKOM KAPTUHBI TIPOUCXOISIIMX ITPOLIeC-
COB B TOHaJax 3TUX PbIO, BU3yaJdbHO MBI MOXEM
NPEINOJ0XUTh CHHXPOHHBIN repMadpoauTi3M (Tak

1 Mopo3zosa I1.H., boikosa B.K. 1952. [1IpomMbicioBO-01o0IOTNYE-
cKasl xapakTepucTtrka caniaku B @uHckom 3anuse // OTY€T Ha-
GironarenbHOro nmyHkra 3a 1952 r. ®ounst TocHUOPX, 32 c.

Kak y ocobeii co3peBaHNe pa3HbIX ITOJOBBIX TTPOIYK-
TOB MNPOUCXOAUT OJHOBPEMEHHO). DTO HauboJjee
pacnpoctpaHéHHas hopMa repmadpoauTU3Ma y pbio
B 6opeanbHbIX pernoHax (Pla et al., 2021).

Boiee paHHue cBeneHus o repMadpoauTusmMe ca-
JJAKM B BOCTOYHOI yacTn PWHCKOTO 3aJIMBa OTCYT-
cTBYIOT. Cpeny MacCOBBIX BUIOB PHIO YKa3aHHOM ak-
BaTOPUHU CIMHUYHEIE CITydad TepMadpoaIuTU3Ma OT-
Mevanu y Koproimku Osmerus eperlanus (Ilomapyesa,
1967), Torna kak y epiiua Gymnocephalus cernua 310
SIBJICHUST ObL10 MaccoBbIM (bytikast, 1976). B ycioBu-
SIX pPHIOOBOIHOTO XO3SMCTBA B IIpeneax JIeHmHrpamn-
ckoit obsactu B 2001 1 2002 rr. HaGIOOAIU Cydan
repmadponutusma y cura Coregonus lavaretus (Bog-
danova, 2004a, 2004b).

WsBectHo (Ocros, 1971; ITomos, 2006), 4To BO-
crouHass 4JacTb (DUHCKOro 3ajimBa OTIMYAETCS OT
OCTaTbHOI yacT banTniickoro Mopsi B IIEpBYIO O4e-
pelb TUAPOJOTUUECKUM PEXUMOM: OoJiee BBICOKOM
TeMIIEpATypOii BOIbI KaK HA MOBEPXHOCTH, TaK U B
NPUIOHHBIX TOPU3OHTAX B JIETHUI mepuomn; GoJjee
HU3KOM, a 3a4acTylo U OTpULIATEJIbHOU TeMIlepaTy-
poii BoObl B 3UMHEEe BpeMsl; OTHOCUTEILHO HU3KOM
cONIEHOCThIO (2—4%0 B ITOBEPXHOCTHBIX CIOSIX U 4—
6%o B ipuaoHHBIX Topu3oHTax). C 1949 r. mo 2018 r.
OTMEYEHbI BOCXOISIIIUE TPEHALI TeMIIepaTyphl IMO-
BEPXHOCTU BOIBI B LIEHTPAJBHOMN YacTU aKBAaTOPHUU
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CpenHue 3HaYeHUsI HEKOTOPBIX Mpu3HakoB canaku Clupea harengus membras — HOpMaIbHBIX 0co0eit u repmadpoaura
CXONHO# pazmepHoii rpymmbl (15.00—15.49 cm) u3 ynosa B @uHckoM 3anuBe banTuiickoro Mmops B nekadpe 2022 r.

HopwmanbsHbie ocodu
IIpusznak T'epmacdponur
caMIIbl caMKu

JlnnHa Tena, cMm:

— obwas 15.1 15.2 15.0

— 1o CMuTTy 13.2 13.5 13.4

— cTaHAapTHas 12.5 12.7 12.6
Macca tena, 1:

— obast 23.8 23.3 21.3

— 0e3 BHyTpeHHOCTe it 18.4 19.8 16.8
Macca roHan, r 4.1 1.9 3.4
ToHagocoMaTU4eCKUit MHAEKC, % 22.14 9.82 20.24
Cranus 3pejIoCT ToHa, 111 111 Iv/11-1v
Bospacr, ner 3+ 3+ 3+
HanonHenue xenynka, 6an 0 0 0
2KupHocTtb, 6ami 0
Yucno peIO, 3K3. 7 11

Bantuiickoro Mopst 1 B @uHCKOM 3aiuBe. Bxkiang
STHX TPEHIIOB B OOIIYIO U3MEHYNBOCTH TEMITepaTyphl
BoIBI basTuiickoro Mopst cCoCTaBUII COOTBETCTBEHHO
38 1 47% (Ilequenko, Boiios, 2020).

C naygana 2000-x romoB B BocTouHO# yacTu OuH-
CKOTO 3ajluBa MPOBOAST KpyITHOMACIITaOHbIE pabo-
Thl, TAKME KaK CTPOUTEIbCTBO KOMILJIEKCA 3allIUTHBIX
coopyxenmii (Kymepckwuii, 2013B), 3ammagHOro cko-
POCTHOTO AMaMeTpa; MOPCKUX MOPTOBBIX TEPMUHA-
J10B BOJMIM3U roponoB [Ipumopck (HedhTsIHOM TepMu-
Hai), KpoHiuraar (KoHTeiiHepHbIi TepMuHai), Jlo-
MOHOCOB (mopT bpoHka), a Takke B KpyIHeHIlIeM B
bantuiickom mope nopty Yctb-Jlyra, BKitouarommum

B ce0s1 MHOXECTBO TEPMUHAJIOB, B TOM YMCJI€ YTOJb-
HBI 1 He(PTIHOM, NPOTSKEHHOCTHIO (B HACTOSIIIEE
BpeMsi) OT ycThs p. Jlyra mo n. BuctuHo u nmanee
(ctpoutenbcTBO npoaorkaercsi). COOTBETCTBEHHO C
YBEJIMUEHUEM 4YHCIa TOPTOBOKM WMHOPACTPYyKTyphbl
MHOTOKPAaTHO BO3POC U CyI0BOW TpaduK B aKBaTO-
puu 3anuBa. B momosHeHue K 3TOMY ClAeAyeT OTMe-
TUTb U JOOBIUY TleCKa B MOPE Ha MECTOPOXIEHUU B
paiione CtupcyaieHCKUX 6aHOK, U HaMbIB TEPPUTO-
puili B akBaTOpuu MeNKOBOAHOU HeBckoil TyObl B
r. Cankr-IletepOypr (mammmmur rpyHTa) (Kymep-
ckuit, 2013a), a Takke cTpouTeIbCcTBO CeBEepHBIX IO~
TOKOB-1 1 2.

Puc. 3. lonags repmacdponutHoii ocoou cataku Clupea harengus membras, BBITOBIIEHHOM B nekabpe 2022 1.: a, T — JieBasi To-
Haza, U3BJeYEHHAs U3 TIOJIOCTH TeJia; O, B, 1 — MpaBasi ToHaa B MOJIOCTH TeJla; € — OOIIMiA B FOHA, U3BJIEUYEHHBIX U3 TTOJIO-
CTHU TeJa.
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758 KY3HEILIOB

C 2003 1o 2014 TT. yI10BHI CaJlaKM B BOCTOYHOI1 9a-
ctu PUHCKOro 3ajavMBa He MpeBbIIaIU 3.7 ThIC. T U
HaxoJWJIMCh HAa CaMOM HU3KOM YPOBHE, OIHAKO C
2016 T. OCHOBY yJIOBOB C(DOPMUPOBATIA BBICOKOYPO-
Xaitaeie 1TokoJieHus 2014 1. m cpemHeypoXKaiHOTO
nokojieHus 2015 I., 4To 00yCIOBUIIO YBEJIMUSHUE 3a-
nmaca Buaa 10 25—30 teic. T (bopkun u np., 2019).

qu/ITbIBaH IMOJIOKHUTECJIBbHYIO JMHaAMUKY poOCTa
TeMmIeparypbl Boabl B MDUHCKOM 3alIMBe U 3HAYU-
TEJILHBIM TIpecC aHTPOIIOT€HHOIO BO3JeiCTBUS Ha
ero akBaToOpuIo, OOHapy:KeHHbIe cIydau repMadpo-
JIUTU3Ma MOTYT CBUIETEILCTBOBATH O HapyIICHUU
PENPONYKTUBHBIX (PYHKIINI 0COOei i OCHOBHOTO MPO-
MBICJIOBOTO BUJIa BOCTOYHOI YacTU 3TOrO 3ajJuBa —
cajllaky, KOTopasi OTJIMYaeTcCs HEMPUXOTIMBOCTBIO K
paay TUAPOIOTUYECKUX (aKTOPOB.

DTO HapylleHue B (popMe CMHXPOHHOIO repma-
GpoanTU3Ma MOKET SIBJISIThCS CJICACTBUEM: 1) BIUsI-
HUS TUAPOJIOTUYECKUX (paKTOpOB Ha (DOHE BOCXOMISI-
ILIEro TPeHaa TeMIlepaTypbl BOAbl B HEPECTOBHII T1€-
puom; 2) TOBBIIIEHUS IUIOTHOCTY HOMYJISIIIUY CaJIaKK
B BOCTOYHOM yacTy PUHCKOTO 3a/IMBa B ITOCJICIHIE
ronanl; 3) BIMSHUS 3arpsi3HEHUS, BBI3BAHHOTO aHTPO-
IIOreHHBLIM BO3ACMCTBMEM Ha aKBaTOpHUU 3aJiiBa B
2018—2019 rr. YkazaHnHble (PaKTOpPbl MOTYT OKa3bl-
BaTh KaK pas3lesibHOEe, TaK U KOMILUIEKCHOE BO3Ieii-
CTBHME Ha pa3BUTHE BOCIPOU3BOAUTEIILHON CUCTEMBI
cajaku.
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