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YIK 597.08

HOBBI BIJI 30J10TUCTON IIUIIOBKU POJIA SABANEJEWIA
(COBITIDAE) U3 BACCEIHA A30BCKOI'O MOPS*

© 2023 r. E. . Bacuasesa® *, B. I1. Bacuinesn?

130000euneckuii myseii Mockosckozo cocydapcmeentoeo yHugepcumema, Mockea, Poccus
ZI/IHcmumym npobaem sxonoeuu u 3eonouuu PAH — UTID5 PAH, Mockeéa, Poccus
*E-mail: vas_katerina@mail.ru

IMoctymuia B penakiuio 28.07.2022 1.
ITocne mopa6otku 03.10.2022 1.
IMpunsTa x myomukanuu 04.10.2022 1.

OmnucaH HOBBIN BUI 30JI0TUCTON IIUITOBKM U3 OacceiiHa peku JJoH. DTOT BUA OTIMYAETCS OT BCEX IPYTUX
BUIIOB Sabanejewia cieay0IIMM HAGOPOM TTPU3HAKOB: BIOJb CepeIUHbBI 60Ka 00BIYHO XOPOIIO ChOPMHUPO-
BaH PsIl OTHOCUTENIBHO KPYMHBIX 9—16 (daiiie 13—14) TEMHBIX IIATeH; HET Y6PHOM JIMHUM BIOJIb CePEIMHbI
60Ka; MTPOMEKYTKH MEXKIY IISITHAMU BIOJIb CEPEIUHBI 60Ka OOBIYHO ¢ TEMHOM MUTMEHTALINE; HEKOTOPbIE
0Cco0M C OMHOPOMTHOI TEMHOI OKpacKoii 1o 60KY; HayaJlo CIIMHHOIO IUIaBHMKAa OOBIYHO BIEpenu Havaia
OPIOIIHBIX TJIABHUKOB; TE€JIO OTHOCUTEIBLHO HU3KOE: BHICOTA Tejla 3aMETHO MEHbIIIe IJIUHBI XBOCTOBOTO
cTebJ1s1, OOBIYHO He nocturaeT 17% craHmapTHOM iMHBL SL, conepxkutcst B SL 6osee 6 pa3; nopcalbHBIiI
KUPOBOI rpebeHb Ha XBOCTOBOM CTe0OJIe O4eHb C1abo pa3BUT, BEHTPAIbHBIN IpeOeHb IJI0X0 3aMeTeH; IBa
YEPHBIX TSITHA Y OCHOBAHMS XBOCTOBOTO TUIABHMKA OOBIYHO CIIMBAIOTCS APYT ¢ ApyroM. PaHee aToT BuA
cuuTaics KoHcreududHbIM S. baltica, pactipoctpaHeHHOMY B OacceiiHax UépHoro u bantuiickoro Mmo-
peii, Ho HenaBHUE DWIOTeHeTUYeCKUE UCCIeOBaHUS TOKa3alu, YTO OHY MPUHAIJIEXKAT K OTIEIbHBIM Du-
JIOTEHETUYECKUM JIMHUSM MUTOoxoHaApuanbHoi JTHK.

Karoueswie croea: HOBbBIN BUJ, TIPECHOBOAHbBIE PHIObI, peka JloH, Sabanejewia.
DOI: 10.31857/50042875223020297, EDN: FANCWN

# IMonHOCTBIO CTAaThs Ol'Iy6J'[I/IKOBaHa B aHIJIMICKOM BE€PCUU XKypHaja.
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PEHTTEHOBCKOE MUKPOTOMOI'PA®ONYECKOE NCCIIEJOBAHUE
YEPEIIA, I'PYAHOI'O INIABHUKA N EI'O ITIOACA, A TAKXKE
PASBUTUA BEBEPOBOTI'O AIIITAPATA Y MOJIOAN
TRIPLOPHYSA STEWARTI (NEMACHEILIDAE)*

©2023r. 0. Xe® *, JI. K. Xe> **

! Mlanxaiickuii uncmumym nepcnekmugeHsix uccaedosanuii Kumaiickoii axademuu nayk, Hlanxaii, Kumaii
2Huemumym eudpobuonoeuu Kumaiickoii akademuu nayk, Yxans, Kumaii
*E-mail: heyou@sinap.ac.cn
**E-mail: hedekui@ihb.ac.cn
IMocrynuna B pegakuumio 06.06.2022 r.

ITocne mopa6otku 05.10.2022 1.
[Mpunsara x nyonukauuu 20.10.2022 r.

Pon Triplophysa siBiisieTcsi OCHOBHBIM KOMITOHEHTOM MXTHO(ayHBI THOETCKOro Haropbs, a ero TaKCOHO-
MUS U hUJIoreHeTUYeCKre B3aMMOOTHOILIEHUSI 1aJleKu OT paspelieHust. [1aTTepHbl cKeleToreHesa coaep-
JKaT ToJie3Hble (DWIOTeHeTUYeCKre CUTHAJBI, HO TaHHBbIe O Pa3BUTUM TpencraButeseil pona Triplophysa
cKynHbI. B paboTe mpencraBiieHbl pe3yabTaThl PEHTT€HOBCKOTO MUKPOTOMOTIpadMyecKoro UCCaeI0BaHUSI
pa3BUTHS Yepena, TPyJIHOTo IJIaBHUKA U ero Tosica, a Takxke BebepoBa armapaTa 10BeHWIBHBIX 0COOeiH
Triplophysa stewarti crangapTHoit JyiuHo# 12—55 mMm. OGHapykeHO, UTO camble MeJIK1Me 0coou 0bJagatoT
(oHTaHEeTBI0 ¥ XOPOIIIO pa3BUTHIMU BeGepoBBIMU KocTOUKaMK. Kpome TOro, MponJuUTIOCTPUPOBAHO pas-
BUTHE Yeperna, rpyAHOro IJIaBHUKA U ero Iosica, a TakXe KOCTHOI KarcyJ/ibl IUIaBaTeJIbHOTO ITy3bIpsl, Ha-
IIpUMep: MIOBHBIN KOHTAKT IpeaTMounaa I v mpeBoMepa, yMeHbIIIeHUE YU CIa paTuaIvii TPYIHOTO TUTaBHM -
Ka ¢ YEeThIPEX 0 TPEX MYyTEM CIUSIHUS ABYX caMbIX BHyTpeHHUX. [lapHasi KOCTHasl KarcyJjia, MOJTHOCThIO
OXBaThIBAIOIIAS TIEPETHIOI YacTh TIaBaTEIbHOTO ITY3bIPsI, SBJISETCS XapaKTepHBIM KOMITOHEHTOM Bebe-
poBa ammapata npeacraButeiieii cemeiictB Nemacheilidae u Balitoridae. ITonyyeHHBIe JaHHBIE TEMOH-
CTPUPYIOT, YTO TIEPEIHSS CTEHKA KOCTHOM KaTCyJIbl TPOUCXOIUT OT BEPTUKAIBHOM TUTACTUHKY, IPOJIJIeBa-
IOIIEICST OT HUCXOSIIIETO OTPOCTKA 2, KOTOPBIH SIBJISIETCS TOMOJIOTOM “TIepenHeil TJIAaCTUHKU” B HaJlice-
meiictBe Cobitoidea sensu lato, 3a nckmodenueMm Cobitidae. BokoBoif OTpOCTOK 2 OTHESIETCS OT 3TOM
rnepenHeu MmIacTUHKU. [opru30HTabHBIN OTPOCTOK 4 TpojIeBaeTCsl KIIePEu 10 MepeaHeil CTeHKU, 3aTeM
Ha3al U BHU3, CPACTasICh C HIDKHE CTEHKOM M 3aKphIBasi KOCTHYIO KaIlCcysly. YCKOpeHHOE WIN 3aMeIJIeH-
HOE pa3BUTHUE BBILICYITOMSIHYTHIX CKEJIETHBIX CTPYKTYP MPUBOIUT K MOSIBICHUIO U hepeHIMPOBAHHBIX
npu3HakoB y Triplophysa n 6au3koponctBeHHBIX Nemacheilidae.

Karouesnwie cnoea: Nemacheilidae, matTepHbI cKeJleToreHe3a, KOCTHAs KarcyJia, pagdains TPyaIHOro IiaB-
HUKa, TIPE3TMOUI.

DOI: 10.31857/50042875223020091, EDN: EYMZSE

# IMonHOCTBIO CTAaThs Ol'ly6J'[I/IKOBaHa B aHIJIMICKOM BE€PCUU XKypHaja.
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BAPUALINU ITO3BOHOYHOTI'O CTOJIBA Y WJINCTBIX ITPBIT'YHOB
(GOBIIDAE: OXUDERCINAE): PAHHUE CTAINUUN ITEPEXO/JA
M3 BOJbI HA CYIIIY*

© 2023 r. JIL. K. Tpan" *, T. T. K. Hryen?, T. T. Bo!

! Konnedac axearxyssmyper u puibososcmea Yuusepcumema Kanmxo, Kanumxo, Bvemnam
2Hayuno-uccaedosamenvckuii uncmumym pazsumus deavmol Mexonea, Yuusepcumem Kanmxo, Kanmxo, Bvemuam
*E-mail: txloi@ctu.edu.vn
IMocrynuina B pegakumio 03.06.2022 r.

IMocne mopa6otku 23.10.2022 .
IMpunsta xk nyoaukauuu 24.10.2022 1.

M3MeHeHre rpaBUTallMOHHOI HAarpy3KU BO BpeMsl Mepexo/1a MO3BOHOYHBIX U3 BOAbI Ha CYIIIy TpeOyeT Mo-
IUUKALMU CKEJIETHON cUCTeMbl. PaHHME CTamuyM TaKoro Tepexona MajJou3BeCTHBI U3-3a HETTOJTHOTHI 1
Pa3pO3HEHHOCTU OMUCAHUM OTIOXKEHMIA UCKOMAeMbIX, HO 3TU MPOOEJIbl MOTYT ObITh BOCIIOJIHEHBI MYyTEM
U3YyYeHUST COXPAaHUBIIMXCS PHIO-aMbUOMit, CTAIKMBAIOIIUXCS C AaHAIOTUIHBIMU YCJIOBUSIMU SKU3HU. B Ha-
11IeM UCCJIeI0OBaHUY ITPOBEACHO CpaBHEHUE MOPGOMETPUM MTO3BOHKOB BOCbMU WJIMCTBIX TIPBITYHOB MOJICE-
metictBa Oxudercinae (Parapocryptes serperaster, Pseudapocryptes elongatus, Oxuderces nexipinnis (HU3KO-Ha3eM-
Hbie); Boleophthalmus boddarti w Scartelaos histophorus (yMepeHHO-Ha3eMHble), Periophthalmus chrysospilos,
Periophthalmodon schlosseri n Periophthalmodon septemradiatus (BBICOKO-Ha3¢MHEIC)), YTOOBI ITOJIYIUTh IIPEI-
cTaBJieHre 0 MOIU(UKALIUAX TTO3BOHKOB BO BpeMsI BbIXOIa Ha CyIily. Pe3yabTaThl moKa3aan, 4YTO BHICOKO-
Ha3eMHbIC BUIBI 001amaroT 60Jiee BHICOKOM TMOKOCTHIO TTO3BOHOYHOTO CTOJI0A, CUJIBHBIM OKOCTCHEHUEM
HEPBHBIX U TeMaJIbHBIX IIIUIIOB B XBOCTOBOIT 00J1aCTH Y CKPpyYMBaHUEM J0PCaTbHOM CTOPOHBI OCHOBAHMSI XBO-
CTa, YTO MOXET CIIY>KUTD 15T 3D (heKTUBHOI Ha3eMHOI JIOKOMOILIUM Y TTO3BOJISIET MPUHUMATh Pa3IMIHbIE TIO3bI
tesa. [MOKOCTh MepenHeit YyacT XBOCTOBO# 00JIaCTU MOXKET MO3BOJISITh HEKOTOPBIM UJIMCTHIM MPbITYHAM CTO-
SIThb Ha XBOCTE M COBEpIIATh MPBbIKKU. [IpenrronoxkeHo, YTo HazeMHasl JIOKOMOLIMST WIMCTBIX TIPBHITYHOB
obecrieunBaeTcs THOKOCThIO TIO3BOHOYHOTI'O CTOJI0a U CUJIBHBIM OKOCTEHEHUEM XBOCTOBBIX ITO3BOHKOB.

Knouesuie crosa: dyHkumnoHanbHasi MOp(dOI0TUst, TO3BOHOUHBIN CTOJIO, Ha3eMHasl JIOKOMOIIUSI, UJTUCThIe
MPBITYHBI.

DOI: 10.31857/S0042875223020273, EDN: FAJAWH

# IMonHOCTBIO CTAaThs Ol'Iy6J'[I/IKOBaHa B aHIJIMICKOM BE€PCUU XKypHaja.
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COBPEMEHHDBIE ITPEJICTABJIEHUA O BOSBHUKHOBEHNN
N PACCEJIEHUM OCETPOBBIX (ACIPENSERIDAE)*

© 2023 r. TI. . Pyéan*

Hucmumym npobaem 3konoeuu u 3eorrouuu — I3 PAH, Mockea, Poccus
*E-mail: georgii-ruban@mail.ru
IMocrynuna B pegakuuio 15.06.2022 r.

ITocne nopa6otku 27.07.2022 1.
[MpunsTa k nyonukauuu 27.07.2022 r.

O06001IeHE COBpeMEeHHBIE TaHHBIE O MECTe M BpeMEHM BO3HUKHOBeHUS Acipenseriformes m cemeiicTBa
Acipenseridae, a TakxXe O MX pacCeJIeHUU B CBSI3U C UCTOPUEI pa3BUTHUSI MOPCKUX U PEUYHBIX OacceitHOB.
[Ipenmonaraemele paifloHbI HAYaIbHOM paguany Acipenseriformes 1 ux IIpoaoJLKUTEIBHOTO OOUTaHUSI PacIIo-
JIaraJIiCh B BOCTOYHOI YacTu JIaBpa3uu Ha TeppUTOPUU YacTU coBpeMeHHo YuTnHcKoit o6aactu, BoctouHoit
u LenrpanpHoiit Monronuu, CeBepHoro u CeBepo-Bocrounoro Kurass. MecToM BO3HUKHOBEHUSI ceMeii-
ctBa Acipenseridae Takxke clielyeT cuMTaTh BOCTOUHYIO YyacTh A3uu. llIupokoe paccenenue Acipenseri-
formes GbLTO BO3MOXHO IMTPEUMYIIIECTBEHHO 3a CUET 0Opa30BaHUsI OT MEPBUYHO ITPECHOBOIHBIX BUIOB A~
IPOMHBIX (POPM, TTPOUCXOXKACHUE KOTOPBIX CBSI3bIBAIOT C MHOTOKPATHBIMU TPAHCTPECCUSIMU U PEerpeccu-
ssMu okeaHa. CoBpeMeHHbBIE TTOTAMOJAPOMHBIE OCETPOBbIE 0OPa30BaINCh, BEPOSATHO, BCISACTBUE BO3BpaTa
aHaTpPOMHBIX (POPM K OOMTAHUIO B IIPECHOM BOJIE, T.€. OHU SBJISIIOTCSI BTOPUYHO MPECHOBOIHBIMU.

Karoueswie crosa: Acipenseriformes, Acipenseridae, BOSHUKHOBEHUE, pacceieHue.
DOI: 10.31857/50042875223020200, EDN: FACOIS

# IMonHOCTBIO CTAaThs Ol'Iy6J'[I/IKOBaHa B aHIJIMICKOM BE€PCUU XKypHaja.
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PA3IEJIKHHBIE IIPOCTPAHCTBOM Y BPEMEHEM,
HO OBbEIVMHEHHBIE POACTBOM: ®UJIOTEOTPAOUNYECKAS
N PNJTOTEHETNYECKAA NUCTOPUA ABYX BUIOB ELEGINUS (GADIDAE)
HA OCHOBE INOJIUMOP®U3MA T'EHA Cyt b MUTOXOHAPUAJILHOM JTHK?

© 2023 r. E. A. Yukyposal- 2, A. M. Opaos> > *, JI. M. Illeneros* > ¢, C. FO. OpJosa'- 3

! Beepoccuiickuii Hayuno-uccaedoeamensckuii uHCMUmMym puioroeo xossiicmea u okeanoepaguu — BHUPO, Mockea, Poccus
2Hl—tcmumym npobaem sxonoeuu u 3eonoyuu PAH — UITIDD PAH, Mockea, Poccus
3 Unemumym oxeanonoeuu PAH — HO PAH, Mockea, Poccus
4 Hnemumym 6uonoeuu pazeumus PAH — HBP PAH, Mockea, Poccus
> Mockoeckuii snepeemuueckuii uncmumym — MOH, Mockea, Poccus
 Hayuonanwhoiil uccredosamensckuii yrusepcumem “Boicuias wikona skonomuxu” — HAY BIIID, Mockea, Poccus
*E-mail: orlov@vniro.ru

IMocrynuna B pegakumio 03.06.2022 r.
ITocne mopa6otku 10.07.2022 .
IMpunsra x myoaukauuu 12.07.2022 1.

Pu1651 pona Eleginus (Gadidae) — TunuaHbIe mpeacTaBuTe M uxTuodayHsl CeBepHOTIo IOoJIylIapusl —Urpa-
IOT BaXXHYI0 TpPO(UYECKYIO POJIb B MOPCKUX 3KOocucTeMaX ApKTUKU 1 CeBepHoit [Taninduku u cinyxat 06b-
€KTaMM TTPOMBIIIIJIEHHOTO M MECTHOTO ITPUOPEXXHOTO MPOMBICIa BO MHOTHX paiioHax Poccuiickoro CeBepa
u lansHero BocToka, a Takke mooepexbst Ajsacku u CeBepHoit AAmoHuu. YpoBeHb 3HAaHUI O BHYTPUBUIO-
BOI1 opraHM3aluM MpencraButeneit pona Eleginus, HEOOXOAUMBIN UIST pallMOHATIBHOM 3KCIUTyaTalluyd X
3aI1acoB, OCTAETCSl HEMOCTATOYHBIM, & UX MEXXBUAOBbIE OTHOIIEHUS 10 CHX TTOP aHAIM3UPOBAJIU C UCTTONb-
30BaHMEM OrpaHUUYCHHBIX MaTepuanoB. B mpeacrapieHHOl paboTe HAa OCHOBAaHUM aHAJIM3a MOJIUMOPHU3-
Ma reHa Cyt b mutoxonapuanbHoii JIHK BriepBeie Ha MaciitabHoM MaTepuaie (986 ak3. B 29 BHIOOpKax ¢
GoJIbllIeit YacTu BUIOBBIX apeayioB) MPOBEICHO MCCIEI0OBAaHNUE MEKBUIOBBIX OTHOIIIEHU 1 BHYTPUBUIIO-
BOI1 CTPYKTYpHI eBpomneiickoii E. nawaga n TuxookeaHckoi E. gracilis HaBar. [TokazaHO, YTO OHM SIBJISTIOTCST
CaMOCTOSITEIbHBIMU, TeHeTHYeCcKU AuddepeHIIMPpOBaHHBIMM BUJAMM, @ UX CPaBHEHUE C TIPEACTaBUTESI-
MU pona Microgadus yka3bIBaeT Ha TO, 4YTo oba Buaa poaa Eleginus MOTJIU IPOU30UTU OT OOLLIETO MpeaKa,
6M3KOoTO K M. proximus, B TO BpeMsl KaK TUBepreHINs B pone Microgadus mpor3oliuia CylleCTBEHHO paHb-
mre. [1pencraBiaeHbl JaHHBIE MO TATUIOTUITMYECKOMY COCTaBY BHIOOPOK TUXOOKEAHCKOI HaBarv U3 akBaTo-
pum ot 3ain. Ilerpa Benmkoro mo Bom AJsscKu 1 eBpomeiicKoit HaBaru ot benoro mopst mo O6¢Koit TyOBI
Kapckoro mopsi, mo3posisitoline cynuTh o punoreorpadruyeckoil iCTOpUU 000UX BUAOB U UX BHYTPUBUIIO-
BOIi OpraHM3aliMy B Mpeaeaax 00cae0BaHHbBIX PailOHOB. Y TUXOOKEaHCKOM HaBaru MOXKHO BbIICJIUTD TPU
TPYHIIMPOBKU: 1) TMXOOKEAHCKO-SIIIOHCKO-CaXaJIMHCKYIO, 2) YyKOTCKO-OepMHIOBOMOPCKYIO 1 3) mpoMe-
JKYTOUHYI0, BKJIIOYAIOIy0 BEIOOpKU U3 OxoTckoro Mopst u Boa CeBepHbix Kypuir.

Knrouesuie cnosa: TuxookeaHckast HaBara FEleginus gracilis, eBponeiickast HaBara Eleginus nawaga, Microga-
dus, ikpa, TMUMHKU, TEYEHNS, MUTPALIMU, paCIIMPEHUE apeaya, MOoNyJIssIMOHHas cTpykTypa, CeBepHas
[Manudpuka, ApkTuka.
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# IMonHOCTBIO CTAaThs Ol'ly6J'[I/IKOBaHa B aHIJIMICKOM BE€PCUU XKypHaja.
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IIpencraBiieHbI pe3yabTaThl aHAIM3a TEMIIEPATYPHBIX TIPENTIOUYTEHUI 54 BUIIOB PBIO U KPYTJIIOPOTHIX, Hace-
JISTIOIIMX MIPeCHbIe BOTOEMBI eBporeiickoii yactu Poccuu. ITokazaHo, 4To cBeieHUsI IO OCHOBHBIM TEMITe-
pPaTypHBIM KPUTEPUSIM DYyHIaMEHTATbHOM SKOJIOTUYECKO HUIIN (ONITUMYM, TUMUTHI M HEPECTOBAsT TEM-
rnepartypa) He MOTYT ObITh MCIIOJIb30BaHbl B KAYECTBE YETKOIO MPU3HAKA MPUHAJIEKHOCTH BUIOB K TOMY
W MTHOMY (hayHHCTUIECKOMY KOMITIEKCY. TeM He MeHee 3T KPUTEPUHU SIBIISTIOTCS, TT0 BCe BUIVMOCTH,
omnpeneJéHHbIM OTpaXKeHUEM KJIMMaTUYEeCKUX YCIOBMIA, CYILIECTBOBABIINX BO BpeMsl BOBHUKHOBEHUS U
cTaHOBJIeHMS BUIOB. Cpeay U3yYeHHBIX PBIO M KPYTJIIOPOTHIX BBIACICHBI IBe 000CO0IeHHBIC TPYIIITHI “ce-
BEPHBIX” XOJIOIOJIOOMBBIX U “IOXKHBIX” TETLJIONIOOMBBIX BUIOB. X Hamnume o0yCIOBIEHO NCTOPUYECKHU-
MM 0COOEHHOCTSIMM (hOPMUPOBAHUS MXTHOMAYHBI pernoHa. KimmmaTryeckast TSHACHIIUS K POCTY TeMIIe-
paTypbl BOIbl, HAMETUBILASICS B MOCJIEIHUE ACCATUIECTUSI, BEPOSITHO, OJIAarONPUSITCTBYET paclpocTpaHe-
HUIO Ha ceBep TMpEACTaBUTENICH TEIIOMIOOMBOM “IOXKHON” TPYMITBl BUAOB, YTO MOXET TPUBECTU K
najibHeIIeit mepecTpoiike KOHKYPEHTHBIX OTHOLICHUI B MOITYJISILIMSIX PbIO 1 BBI3BAaTh U3MEHEHUS TPAHUIL
HX apeajioB.

Karoueessbie cnoga: nzdupaemasi TeMiieparypa, JeTajlbHas TeMrepaTypa, HepecToBas TeMreparypa, (payHu-
CTMYECKUI KOMILIEKC.

DOI: 10.31857/S0042875223020248, EDN: FAFKLS

B pamkax Teopum payHUCTUIECKNX KOMITJIEKCOB,
npemioxeHHoi HukonsckuMm (1956, 1980), Britoue-
HUE BUIOB B Ty WM UHYIO (hayHUCTUYECKYIO TPYIIITY
Oa3mpyeTcsl Ha €IMHCTBE reorpad@muyeckoro mpomc-
XoxneHus (reorpaduyeckast 30Ha) U 9KOJIOTUUECKOM
crieunpuKM, N3yYNB KOTOPYIO MOKHO BOCCTAHOBUTh
YCJIOBUS, B KOTOPBIX TPOTEKAJIO MX pa3BuThe. Obdoc-
HOBaHHOCTb MOJOOHOI0 OOBEAMHEHUSI BHITEKAET U3
OOIIIHOCTY BO3HUKHOBEHUS U INIMTEJILHOIO Ieproaa
YCTOMYMBOIO COCYIIECTBOBAaHUS BUAOB BHYTpU (hay-
HUCTUYECKUX IPYIIII 1, KAaK CIEACTBUE, MX COBMECTHOM
ajanTaluny K HEKOeMy eIMHOMY KOMIUIEKCY a0MOTHYE-
CKUX M OMOTUYECKUX YCIOBUI. DTU MpeacTaBICHUS
HEOIHOKPATHO ToaBepraiy Kputuke (SIkosnes, 1964;
PemernukoB 1981; Pbi6b1 MOHTONBCKOI ..., 1983),
CBSI3aHHOM C X HEIOCTAaTOYHBIM ITOAKPEIUICHUEM I1a-
JICOHTOJIOTUYECKUM MaTepualioM; TPYIHOCTbIO OIlpe-
JIeJICHUST TIEPBUYHBIX JIAHIIIA(DTHO-KINMaTUIECKIX
YCJIOBUIA UIS1 BUAOB C OOLIMPHBIMU apeajaMu; BblIIE-
JIEHMEM KOMIUIEKCOB BHAOB HE IT0 €IVUHCTBY BO3HUK-
HOBEHUSI, a MO IJIUTEIbHOCTH COBMECTHOIO COCYIIIE-
CTBOBAHMSI; HETOXIECTBEHHOCTbBIO (hayHUCTUUECKUX
accoluauuii, ooObeaMHSIEMbIX IO OOILIHOCTHU JIAaHI -
madTHO-TeorpapuIeCKOro MpPOMCXOXICHMUST C UX UC-
TOpHUYECKOM cynp0oii. TeM He MeHee 3Ta Teopus Jana

MOIIIHBII TOJIYOK K M3Y4YeHUIO 300Teorpaduu phIo.
ITo cnoBam SlkoBneBa (1964. C. 14), “Teopust dayHu-
CTUYECKUX KOMILIEKCOB, SIBJISIOIIASICSI CUHTE30M BKO-
JIOTUYECKOTO M UCTOPUYECKOTO METOIOB, MPEACTABIIS-
€TCsl HaM NCKITIOYMTEIBHO TUIOAOTBOPHOI TSI 300Te0-
rpauuecKoro aHaamusa”.

TpynHo nmepeoleHUTh BIUSHUE TeMIlepaTyphl Ha
BCE aCIeKThI KU3HEACSTSIbHOCTU SKTOTEPMHBIX (IO -
KMJIOTEPMHBIX) XXMBOTHBIX. E€ HemocpencTBeHHOE
BO3ACMCTBUE HAa MHTEHCUBHOCTHh OOMEHAa BEIIECTB Y
9TOi IPyINbl OPraHU3MOB HAIPSIMYIO OOYCIOBJIMBA-
€T TEMITbl UX POCTa 1 Pa3BUTHSI, a TaKXkKe d(PhEeKTUB-
HOCTh Bocrpou3sBoacTBa (Angilletta et al., 2002). Oue-
BUIHO, YTO MMEHHO TeMIIepaTypa 4acTO BBLICTYIIACT
OCHOBHBIM (haKTOPOM, BIIMSIOIIMM Ha MpOoLBETAaHUE
1 BO3MOXKHOCTU PACCEIEHUSI 3KTOTEPMHBIX BUIOB
(Portner, 2002; Bennett et al., 2019). [TosTomy Tem-
rneparypHbie KpUTepuu (ONTUMYM, TUMUTHI, TUarna-
30H TeMIIEpaTyp PEINpPONYKIIMU) SIBJISIOTCS BaXKHOM
XapaKTePUCTUKON BUAOBOM CIIeLIM(DUKA, N3YIUB KO-
TOPYIO, COIJIACHO BHIIIeyKa3aHHOU Teopun HuKoib-
CKOTO, MOXHO clieJlaThb BBIBOJbl O COBOKYMHOCTH
JaHmmagTHO-KIMMaTUIECKUX YCIOBUI BO BpeMsI BO3-
HUKHOBEHMSI OTHCJIBHOM (DUIOTEHETUYSCKOM eOMHI-
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1IbI, a TAKXKEC OLICHUTHb BO3MOXKHOCTHN eé pacipocTpa-
HEHUA U aKKJIMMaTUu3aluuu.

3HayeHUsT TeMmepaTypHBIX KpuTepueB (QyHIa-
MEHTAJIbHOM 3KOJOTMYSCKON HUIIM (ONpeaeiisieMoi
B J1a00OpaTOPHBIX SKCIIEPUMEHTAaX) U peaIu30BaHHOI
HUIIX (3aHUMAaeMOIi BUIOM B €CTECTBEHHBIX YCIOBHU-
sIX OOMTAHMS) 3a49aCTyI0 HE COBIAAAIOT. DTO O0YCIOB-
JICHO TeM, 4TO TMOBEICHUE U pacIipeaesieHue ocooeil B
€CTEeCTBEHHOM BOTHOII Cpelie OIpenesisIeTCs eIMHOBPE-
MEHHBIM BO3AeHICTBUEM MHOXECTBA A0MOTUYECKUX
(conepxxaHue KUCIOpoaa, TeYeHUE, YKPBITUSI U TaK
nanee) U OMoTUIeCKUX (TpomuecKre yCaoBUs, KOH-
KYypPEHIIUSI, XMIITHUKY U TakK aajee) (pakTopoB, TAaKKe
CIOCOOHBIX OKa3aTh BIMSIHUE HA BLIOODP Te€X WU MHBIX
yciaoBuii. KpoMme Toro, mokasaresin peaan30BaHHOM
TeMIIepaTyPHOI HUILIM JIJI1 BUIOB C OOIIIMPHBIMHU apea-
JIJaMM MOTYT Pa3jinyaThCsl B I0XKHBIX M CEBEPHBIX MO-
nyasausax. OogHako pyHIamMeHTaabHasl TeMIIepaTyp-
Has HUIIa OoJjiee CTaOWIbHA M, OYEBHIHO, TIOJHEE
OTpaXKaeT 3KOJOro-uCTOPUYECKYIO CIelndUKy BU-
Ia. A, KaK OTMEYEHO BBIIlIe, UMEHHO 3KOJIOrn4ecKas
crienuKa CIIy>KUT OTHUM U3 KPUTEpUEB OObeIITHE -
HUS BUIOB B (hayHUCTUUECKHUE KOMIUIEKChI. B cBs31n
C OTUM 1LICJIbIO0 HACTOsIIIEil pabdOThI CTalIO: CTPYIITI-
poBaTh BUIbI 11O MX OTHOIIIEHMIO K TEMIIEpaType Cpe-
JIbl; MTPOBECTU KOMIUIEKCHBINA aHalu3 MMEIOLIUXCS
COOCTBEHHBIX U JINTEPATYPHBIX JAHHBIX 10 TEMIIEpa-
TYPHBIM KPUTEPUSIM XKU3HEACATEILHOCTU PHIO U MU-
HOT, BCTpeYaIIMnXCcsl B eBporneickoii yactu Poccnu;
COIIOCTaBUTb PE3YJIBTAThI C IPUHAIIESKHOCTHIO BUIOB K
BBIIEISIEMbIM (DayHUCTUYECKMM KOMIUIEKCaM; Olle-
HUTb BEPOSITHOE BO3ACHCTBUE UBMEHEHUS KiUMaTa Ha
PBIO C pa3HBIMU TEMITEPATYPHBIMU IIPEAIIOYTCHUSIMU.

MATEPUAJI U METOIUKA

IMpoaHaymm3npoBaHbl TeMIlepaTypHble KPUTEPUHU
KU3HEAESTETbHOCTH PHIO 1 KPYTIIOPOTHIX, HACEIISIIO-
IIMX MpecHble BOMOEMBI eBpoIieiickoil yactu Poccuu.
Br160op pernona oOycIOBIEH JIydIlieil M3y9eHHOCTBIO
ero uxrnodayHbl 1, KaK CJIEACTBUE, BO3MOXHOCTHIO
3aJeiiCTBOBaTh B aHAJIM3¢ HAuOOJbllee KOJIUYECTBO
BUIOB. [1puBIcYEH Kak COOCTBEHHBII MaTeprall, Tak
1 OOIIMPHBIN MAaCCUB JAaHHBIX U3 UICTOYHUKOB JIUTE-
paTypbl, colepKallliii CBeIeHUsI O TeMIepaTypHBIX
MPEOITOYTEHUAX PBIO. [TOMCK TTPOM3BOAMIIN IO TPEM
BaXXHEWITNM KPUTECPUSIM BUIOBOI (hyHIAMECHTAIb-
HOI TeMIIepaTypHOI HUIIIM: OKOHYATeIbHasi u3dupae-
masi remrieparypa (OUT), BepxHsisi OKOHUATEIbHAS JIe-
tanbHas temiieparypa (OJIT) u HepecToBast TemMmepa-
typa (HT) (Fry, 1947; Beitinger et al., 2000). CornacHo
omnpeneneauto ®pas (Fry, 1947), mon OUT nonpasy-
MEBaJI TEMIIEPATYPHYIO 30HY, B KOTOPOI phIOBI OyIyT
OKOHYATEIbHO CKAIJIMBATLCSI HE3aBUCUMO OT Mpellie-
CTBYIOIIMX TeMIIepaTypHBIX YCIOBUM (TeMIIepaTyphl
akkiauManuun). nsa ouenku OJIT B mepBylo oue-
penb oTOMpaiu JaHHbIE SKCIEPUMEHTOB, BBIMIOJTHEH-
HBIX METOIAMU “XpOHNYECKOTO JIETATBHOTO MaKCHUMY-
Mma (chronical lethal maximum)” wim “OKOHYATEeILHBIX
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IIOPOTOBHIX JIETAJIBHBIX TeMItepaTyp (ultimate incipi-
ent lethal temperature)” (Beitinger et al., 2000). He-
CMOTPS Ha METOIUYECKUE pa3inaus (IMHAMUIECKUIT 1
CTaTMYECKMiII HArpeB), 3HAYCHUSI TeMIIEpaTypHOii
YCTOMYUBOCTHU, YCTAHOBJIEHHbIE B O0OUX CIIy4yasx,
OJIM3KM K BHUIOBOMY MaKCHUMyMy U COINOCTaBHUMBI
(Cooper et al., 2008). B HacTos111€ii paboTe OCO3HAH-
HO He MCIIOJIb30BaJM MH(OPMALIMIO MO XOJIOHd0-
YCTOMYMBOCTHU PbIO, TaK KAK OHA IOCTYITHA JIUIIb I
B€ChbMa OrpaHMYEHHOTO YKciia BUA0oB. OMHAKO MOX-
HO JIOIYCTUTb, 4TO HYKHUE 3HaYeHus1 OJIT mist 60Jib-
IIMHCTBAa pacCMaTpUBAaEMbIX BUIOB HaXOISTCS B
TeMIepaTrypHoi 3oHe, 6iu3koit K 0°C. IIpu cbope
nHGopMalLUU TPEANoYTeHUE OTAaBaju JaHHBIM,
MPUBOIUMBIM JJISI HEMOJOBO3peabix ocodeii. Kak Ob1-
JIO MOKa3aHOo paHee, TeMIepaTypHbIe XapaKTepUCTH -
KM MOJIOJIM OoJiee CTaOMIBbHBI BCIASACTBHE MEHBIIIETO
BJIVISTHUSI COITYTCTBYIOIINX (haKTOPOB, CBSI3aHHBIX C pPe-
MPOMYKIIMOHHOI akTuBHOCTHIO (I'omoBanoB, 2013).
TemrmiepaTypy, OJIarOIpUSITHYIO JIJISI HEpecTa ocoOeit
KaKoro-Jnmbo BuUIA, KaK IIPaBUJIO, YKa3bIBaIOT KakK
HEeKWii mrana3oH, orpaHUYeHHBI TeMnepaTypamMu
Hadajla HEPECTOBOM aKTUBHOCTU U €€ yrHeTeHMUSI.
I[TostoMy B paboTe MCIOJIB30BaIU CPEOIHUE 3HAUEe-
ansg HT kak HeKMif HEpeCTOBBIN ONITUMYM.

K coxanenuio, nckomasi nH(popMalus B ITIOJTHOM
00BEME MMEETCS JIMIID IUISI OTHOCUTEIBHO HEOOJIb-
1IIOT0 YK CJIa PhIO, HACEISIIOIIMX ITPeCHbIE BOJBI €BPO-
neiickoit yactu Poccumn. I1osToMy 11 OTIEIbHBIX BU-
JIOB TIPUXOIMJIOCH MCTIOIB30BaTh OJIM3KKE IO CMBICITY,
HO HECKOJILKO MHBIE TeMIIepaTypHble KpuTepuu. Tax,
BMecTo OUT B HEKOTOPBIX CIydasiX IIPUBEICHBI 3HA-
YeHMsI, TI0JyYeHHbIE B KPAaTKOCPOYHBIX 3KCIIEPUMEH-
Tax (OT HECKOJBKHUX YacoB IO HECKOJbKMX CYTOK). B
TOM ClIy4yae, KOrga 1M 3TU CBelIeHUSI ObUIA HETOCTYII-
HbI, IPUBJIEKAIN JAaHHBIC 10 OITUMAJIILHBIM TeMIIe-
paTypaM pocTa, KOTOpble, KaK MpaBujio, OJU3KU K
npennoyrtaeMbiM (Jobling, 1981). B mocnenHem ciy-
yae 1J1s1 pacuy€TOB MCIIOJIL30BaIM BEPXHUE 3HAUYSHUSI
U3 U3BECTHBIX Auara3oHoB. [1o HabMoaeHUSIM aBTO-
pa HacTosIIel MyoInKauyl, OHU B OOJIBIICH CcTeIle-
HH cooTBeTCcTBYIOT 30He OUT. I1pm oTrcyrcTBNM MH-
dopmanuu no OJIT mpuBiaeKaau JaHHBIE OITLITOB,
BBITTIOJTHEHHBIX C MCIIOJIb30BAHUEM METOMIOB “KPUTH-
YeCKOro TepMmyeckoro makcumyma” (critical thermal
maximum) 1 “HadajbHBIX JIeTaJbHBIX TeMIrepaTyp”
(incipient lethal temperature) (Beitinger et al., 2000),
U MOPEANoYTeHME TaKXKe OTHaBaju MaKCUMaJlbHbIM
3HaueHUsIM. CoOpaHHbIe COMIACHO BbIlIEyKa3aHHBIM
KPUTEPUSIM TEMIIEpaTypHBIC JaHHbIC 1151 54 BUIOB phIO
M KPYTJIOpOTHIX 000011eHE! B [IpmnoxkeHnu ¢ ykasa-
HUEM UCTOYHUKOB MH(MOpMaIUU.

O0paboTKy JaHHBIX U rpadudecKre MOCTPOCHUS
BBINTOIHSUIM B ctatTucTudeckoM nakete STATISTICA
(“StatSoft”, CIIA). s rpynInupOBKH N3yYeHHBIX
PBIO M1 MUHOT 1O TeMIIepaTypHbIM KPUTEPHUSIM XKU3HE-
TESITSIBHOCTH TIPUMEHSUTM aHaJIN3 TJIaBHBIX KOMITO-
HEHT (AliBa3siH u 1p., 1989). CTaTUCTUYECKYIO OLICH-
Ky pa3nnuyuii Mmexay hayHUCTUYECKUMU KOMILIeKca-
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daxTOopHBIC HATPY3KN HA OCHOBE KOPPEISIINIA

CMHWPHOB

®dakTop
Ilepemennas
1 2 3 4
ouT —0.960 0.280 —0.028 0.000
OJIT —0.838 —0.300 —0.455 0.000
HT —0.814 —0.491 0.312 —0.001
Paznocts mexay OJIT u OUT 0.380 —0.770 —0.512 —0.000
Pasznocts Mmexxny OUT u HT —0.098 0.908 —0.407 —0.001

IIpumevanue. Temmnepatypa: OUT — okoHuatenbHas usoupaemasi, OJIT — okoHuatenbHas JetanbHasi, HT — HepecToBasi.

MM, a TaKXKe MeXAY BbIIEICHHBIMU TI0 pe3yJbTaTaM
paboThI TPYIIIAMU PHIO BBLITIOJHSUIM C UCIIOJIb30Ba-
HUeM Kputepus cepuii Banpna—Bonbhosuiia (Sprent,
Smeeton, 2007). It BBISIBICHUSI CBSI3U MEXKIY OT-
JIeJIbHBIMUA TeMIEPaTypHBIMU KPUTEPUSIMU TIPUME-
HSUIM HeIlapaMeTPUUEeCKUil KOPPEISLIMOHHBINA aHa-
3 1o Cnupmeny (Sokal, Rolph, 1995). IIpoBepky
HOPMAJIbHOCTU  pacOpeieiieHuil TeMIlepaTypHbIX
KPUTEPUEB OCYIIECTBISUIM C UCIIOJB30BaHUEM KPU-
tepus lanupo—Yunka (Sokal, Rolph, 1995).

PE3VJIBTATDI

BonbImHCTBO MCCIeI0BaHHBIX BUIOB ITPUHAIIIC -
KHUT K YMCITy HauboJiee MacCOBBIX U, KaK CJIEICTBUE,
JIy4dille M3Y4EHHbIX 110 OTHOIIIEHUIO K TeMIIEpaTypPHO-
My (pakTopy. I1o olreHKe aBTOpa HACTOSAIIEH pabOTHI,
OHM COCTaBJISIOT ~65% 06111ero YKcia peid U KPyriio-
pOTBIX paccMaTpuBaeMoro peruoHa. OxBadyeHbl (pak-
THUYECKHU BCe ceMelicTBa aDOpUTEHHBIX U BCEJIEHHBIX
pBIO, HO YPOBEHbB UX MPENCTABIIEHHOCTU BeChbMa pa3-
mmdeH. Tak, nomm (%) 3aAeiiCTBOBAaHHBIX B aHAJIN3e
BHIIOB B OOIIIEM YHCITe BUIOB CBOETO CeMeiicTBa CoCTa-
BWJIN cieayiolne 3HaueHus: Petromyzontidae — 60,
Acipenseridae — 50, Clupeidae — 33, Cyprinidae — 68,
Nemacheilidae — 100, Cobitidae — 50, Siluridae — 100,
Esocidae — 100, Osmeridae — 100, Salmonidae — 72,
Lotidae — 100, Gasterosteidae — 67, Cottidae — 10,
Percidae — 60, Odontobutidae — 100 u Gobiidae — 33.
HaubGoinee npencraBieHHBIM IO BUAOBOMY COCTaBY
okaszaJicsi OopeabHbIA paBHUHHBIN (hayHUCTUYE-
cKuit KoMIuiekc (14 BunoB), a HauMeHee — IMTOHTUYe-
cKuit Mopckoii (2 Buaa).

CraTucTUYECKMIi aHAIM3 UMEIOIIerocsl MaTepua-
JIa He BBISIBAJI YETKOTO COOTBETCTBUS MEXAY TeMIIE-
paTypHBIMU KPUTEPUSIMU KU3HEIASITEIbHOCTU BU-
JIOB U BbIAENsIEMbIMU (hayHUCTUUECKUMU KOMILIEK-
caMH. DTOT aHAJIU3 BKITIOYAT B ceOS KaK BaxkKHEMIIIe
rokasatenu (hpyHIAMEHTAIbHBIX TeMIIepaTypPHBIX HUII
(OUT, OJIT u HT), Tak 1 nx cooTHOIIeHU (pa3HO-
ctu mexay OJIT u OUT, OUT u HT). Tem He MeHee
OBLIU BBISIBJICHBI IBE€ 000COOIEHHBIE TPYIIITHI BUIOB,
pas3Myaroluecs Mo OTHOIIEHUIO K TeMIepaType cpe-
IbI oouTaHMs (puC. 1). DTUM IpyIIIIaM MOTYT OBbITh ITPH-
CBOEHBI YCIOBHbIE HAMMEHOBaHUs “ceBepHasi” (X0J0-

nomobuBast) U “toxxHast” (Terutomtoousas). IlepBast u3
HUX OrpaHUUYeHa MPeACTaBUTEISIMU apKTUUYECKOTO
MPECHOBOTHOTIO, apKTOOOPEaATbHOTO, a TaKKe Oope-
aJIbHOTO TIPEIrOPHOTrO (PayHUCTUYECKUX KOMIUIEKCOB.
M3 Bceit COBOKYITHOCTH UCCIETOBAaHHbBIX BUIOB Cloia
Bouutu MuHoru (Petromyzontidae) — 3 Buma, a Takke
pBIOBI ceMUu ceMeiicTB: Salmonidae (8 BugoB), Osme-
ridae (2), Gasterosteidae (2), Balitoridae (1), Cottidae
(1), Lotidae (1) u Cyprinidae (1). Bropasa u3 Bbiae-
JIEHHBIX TPYIIT O0ObeAUHWIIA MPEACTAaBUTEIEH Oope-
aJIbHOTO PaBHUHHOTO, IPEBHETO TPETUYHOTO, Mpec-
HOBOJHOTO Y MOPCKOTO TMTOHTUYECKUX, a TAKXKe KATaii-
CKOT0 paBHUHHOIO (hayHUCTUUYECKUX KOMILJIECKCOB.
31ech MOXKHO OTMETUTh MpeobiianaHue puid cemeit-
ctBa Cyprinidae (22 Buma), ocTajbHBIE CeMEMCTBa
MpeacTaBIeHbl 3HAYUTEIbHO MEHBIIUM YHUCIOM BU-
nmoB: Percidae (3), Acipenseridae (3), Cobitidae (2),
Esocidae (1), Siluridae (1), Gobiidae (1), Clupeidae
(1) 1 Odontobutidae (1). [TpuMeyaTeabHO, YTO TOTb-
Ko omHo ceMmeiictBo Cyprinidae MpucyTCTByeT OIHO-
BPEMEHHO KakK B “ceBepHOIi” (€MMHCTBEHHBIN IIpe/-
CTaBUTEJIb — OOBIKHOBEHHBIN ToJibsiH Phoxinus phox-
inus (Linnaeus, 1758)), Tak 1 B “IOXHOI” rpyIme
BUaoB. PaccunTaHHbie Ha OCHOBE KOppeassuuii pak-
TOPHBIE HArpy3KHU TMpeacTaBeHbl B Tabaule. Mx aHa-
JIU3 MO3BOJISIET CAIEaTh BBIBO O TOM, YTO OCHOBOTIO-
JlararoliuM KpUTEPUEM LIS BbIIEIEHUS NBYX BbIIlIE-
ykazaHHbIX Tpyni ciay>kut OUT (Pakrop 1), a Takke
pasHoctb Mexny OUT u HT (®Pakrop 2).

Ha puc. 2 Hams1iiHO BUAHO, YTO LJIS1 KOMITJIEKCOB
ceBepHOi rpynmnbl cpenHue 3HayeHus1 OWUT Becbma
GIU3KU U cOCTAaBISIIOT 15—16°C (MEXKOMILIEKCHEIE
pasinyusl HeIoCTOBepHHI, p > 0.05). 11 KOMILIeK-
COB I03KHOI IpYyMITbl XapaKTepHO OOJIbIIIoe Pa3HO00-
pasue cpeguux 3HaueHuit OUT — 23—-27°C (mocTto-
BEPHBIE OTJIUYUS TOJBKO IS TTOHTUYECKOTO MOp-
ckoro komruiekca, p < 0.05). B uesaom pasnuuust Mexmy
OUT pnst BUOOB, BXOMSIIMX B CEBEPHYIO M IOXHYIO
IPYIBL JocTOBepHBbI (pasHocTh 10.5°C, p = 0). dus
ceBepHOi rpynibl cpenHue 3HadeHuss OJIT cocraB-
0T 28—33°C (0TMEUeHBI JOCTOBEPHBIE Pa3IUUUS
MEXIY apKTOOOpEeaTbHBIM U OOpeaiIbHBIM IIPEArop-
HbIM KoMrIuiekcamu, p = 0.03), a mis 1oxHoi — 31—
40°C (mocTOBEpHBIE OTIWYUS IJISI ITOHTUYECKOTO
MOPCKOIO M KUTalCKOrO PaBHUHHOTO KOMILIEKCOB,

BOITPOCHI UXTUOJIOTUMU  TomM 63 Ne 2 2023
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Puc. 1. PacnipeneneHue udydeHHbIX BUIOB PbIO U KPYTJIOPOTHIX M3 MIPECHBIX BOJ eBporeiickoit yactu Poccum B mpocTpaHCTBe
m1aBHbIX KoMroHeHT (I'K) ncxoast 3 ux remnepatypHbix Hull. [pynmna: [ — ceBepHble X0710101100MBbIe BUABI (ADKTUYECKU I
TIPECHOBOIHBIN, apKTOOOpeaabHbIN U OOpealbHbINM MPEATOPHBINM (hayHUCTUIYECKME KOMILIEKCHI), 11 — I0XKHbBIE TeT1011001BbIe
BUIBI (OOpeabHBIM paBHUHHBIN, IPEBHUI TPETUYHBINA, TOHTUYECKUI IMTPECHOBOTHbII, IOHTUYECKUIA MOPCKOM ¥ KMTAaCKUI
PaBHUHHBIN (hayHUCTUYECKHEe KOMIUIEKCHI). [ — Osmerus eperlanus, 2 — Osmerus mordax, 3 — Coregonus albula, 4 — Coregonus
lavaretus, 5 — Salvelinus lepechini, 6 — Lota lota, 7— Coregonus peled, § — Petromyzon marinus, 9 — Lampetra fluviatilis, 10 — Lam-
petra planeri, 11— Gasterosteus aculeatus, 12 — Pungitius pungitius, 13 — Phoxinus phoxinus, 14 — Barbatula barbatula, 15 — Thy-
mallus thymallus, 16 — Salmo salar, 17— Salmo trutta, 18 — Cottus gobio, 19 — Carassius auratus complex, 20 — Carassius carassius,
21 — Gobio gobio, 22 — Squalius cephalus, 23 — Leuciscus idus, 24 — Leuciscus leuciscus, 25 — Rhynchocypris percnura, 26 — Rutilus
rutilus, 27 — Cobitis taenia, 28 — Tinca tinca, 29 — Esox lucius, 30 — Gymnocephalus cernua, 31 — Perca fluviatilis, 32 — Acipenser
baerii, 33 — Acipenser ruthenus, 34 — Misgurnus fossilis, 35 — Silurus glani, 36 — Sander lucioperca, 37 — Cyprinus carpio, 38 —
Rhodeus sericeus, 39 — Acipenser gueldenstaedtii, 40 — Acipenser stellatus, 41 — Abramis ballerus, 42 — Abramis brama, 43 — Albur-
nus alburnus, 44 — Blicca bjoerkna, 45 — Chondrostoma nasus, 46 — Barbus barbus, 47 — Scardinius erythrophthalmus, 48 — Pro-
terorhinus marmoratus, 49 — Clupeonella cultriventris, 50 — Perccottus glenii, 51 — Ctenopharyngodon idella, 52 — Mylopharyngodon

piceus, 53 — Hypophthalmichthys nobilis, 54 — Hypophthalmichthys molitrix.

p <0.05). Mexrpynnossie paziaudus OJIT noctoBep-
HBI, HO MeHee BbIpaxkeHb! (pa3HocTh 5.9°C, p = 0).
Cpennaune 3HadeHnsT HT 111 KOMIUIEKCOB ceBepHOM
TPYIITBI CPABHUTEIBHO HEBBICOKU M COCTABIISIIOT MH-
TepBajl 7—14°C (pa3nuuusi HenIOCTOBEPHBLI, p > 0.05),
YTO HMXKE TAKOBOTO IIJIS FOXKHOI rpyniibel — 14—23°C
(OTMEUYEeHBI JOCTOBEPHBIC PA3IMYUSI MEXIY Oopeasib-
HBIM M KUTAWCKMM PaBHUHHBIMHM KOMILIEKCaMM,
p =0.01). Kak 1 B 1ByX OpeObIOyIINX ClIydasx, pa3-
JIMYUS MEKIY BBIIEISIEMBIMU IPYTIITIAMU TOCTOBEPHBI
(pasHocth 7.8°C, p = 0). Jlio00ImbITeH TOT (PaKT, YTO
TOJILKO B CEBEPHOM XOJIOMOTIOOUBO TPYIIIE IIPUCYT-
CTBYIOT BUIBI, Y KOTOPBIX HEPECT MTPOXOAUT B OCECH-
HE-3UMHMUI CE30H roza.

AHanmn3 JAaHHBIX BBISBMJI MHTEPECHYIO OCOOEH-
HOCTb. y OOJIBIIMHCTBA BUIOB CEBEPHOM TI'PYIIIbI
BEPXHSISI TPaHULIA TEPMOYCTOMYMBOCTU pacIiojiara-
eTcs Ha 6oJpineM yaajgeHuu oT 3oHsI OUT 110 cpas-
Ne 2 2023
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HEHUIO C I0XXKHOM rpyrioii. Tak, mjs IepBoOii TPyITITHI
pBIG 3Ta pa3HOCTH cOocTaBWiIa B cpeaHeMm 14.6°C, a
1711t BTopoii Toibko 10.2°C (p = 0.00). I[Tpu 3TOM MU-
HUMaJIbHasi pa3HOCTb MEXIY BEPXHUMMU 3HAYEHUSIMU
OJIT u OUT xapakrepHa Ijs1 MOHTUYECKOTO MOP-
CKOTro, a MakcumajibHasi — JIsi apKTOOOpeaJbHOTO
KOMIIJIEKCOB.

Mexny 3HadeHussMu OUT u OJIT otmedyeHa go-
CTOBEpHasl CHJIbHas KoppesinoHHasi cBs3b (= 0.8,
p = 0). B 10 ke BpeMs1 KO3(DDUIIMEHTHI KOPPEISILIUA
mexny HT u OUT, a rakxe OJIT ObLu cpenHUMM
(coorBeTcTBeHHO = 0.6 M 0.7 11pU p = 0). B uccie-
nyeMoii BBIOOpKE TeIUIOMI00MBLIe BUIAbI (>63% cC
OUT > 21°C) npeoOiamany Hal XOJOMOJIIOOUBHI-
MU (35% ¢ OUT < 18°C). C ycIIOBHO TIPOMEXKYTOU-
HbIMU 3HayeHussMu OUT (18—21°C) Obu1 IpeacTaB-
JIeH TOJIbKO OIMH BUI — Tteckapb Gobio gobio (Linnaeus,
1758), a pacnpeneneHre 3HaYCHU 3TOT0 KPUTEPUSI OT-



136 CMHWPHOB
40 b
: :
1 @
0 8
.
S g
5 20t E]
&}
=
G 2
&= 2
10 |
3
0 1 1 1 1 1 1 1 1
Al AB BIl BP Jig) I M KP

cDayHI/ICTI/I‘{eCKI/Iﬁ KOMIIJIEKC

Puc. 2. TeMneparypHble KPUTEPUU XKU3HEAESITENBHOCTH BXOASIINX B COCTaB Pa3HbIX (PayHUCTUYECKUX KOMILIEKCOB PhIO 1
KpyriiopoThix: AIl — apkTuyeckuii mpecHoBoaAHbIN, Ab — apkTobopeanbHbiit, BIT — 6opeanbHblii IpenropHelii, bP — 6ope-
anbHbIM paBHUHHBIN, AT — npeBHuit tpetnaHbiit, [1I1 — moHTHYecKmii mpecHOBOMHBINM, [IM — moHTHMYeckuit Mmopckoii, KP —
KuTalickuii paBHUHHBIN. Kputepuu: I — okoH4aTenbHas jetaiabHast temrieparypa (OJIT), 2 — okoHYaTelbHO U30Mpaemast
temrepatypa (OUT), 3 — HepectoBast temnieparypa (HT). [IpencrasieHsl cpeqHue 3HaYeHUsT + cTaHaapTHast olmnoka (0) u

cranmapTHoe oTkiaoHeHue (I).

JIMYaioch OT HopMaiabHOro (p = 0) U HOCHUJIO OMMO-
IajbHbINA xapakTep (puc. 3). OgHako Mpu paccMoTpe-
aun OJIT aHanornyHble TEHOSHIUKM HE BBISBJICHBI, a
pacnpeneieHre JaHHBIX ObLIO OJIM3KO0 K HOPMAJIbHOMY
(p =0.49). To xe camoe otmeueHo v st HT (p = 0.56).

OBCYXIEHHME

TemnepaTypHble 0COOEHHOCTH PbIO
B CBeTe KIIMMATHYeCKNX M3MeHEeHHit

Paccenenue BUOOB 3a Mpeaesibl aHLECTPaIbHBIX
30H (HAaTUBHBIX apeajioB) CBSI3aHO C MacCOii orpaHu-
YeHUI KaK BHYTpeHHero (0COOCHHOCTH (PU3MOJIO-
Ty, IOBEASeHWs, TMTaHMsI, Pa3MHOXKXEHMS U IPYTUeE),
TaK M BHEIIHero ((pu3n4eckKye OrpaHuYeHUs CPebl,
XUIIMHUKI, MEXBUIOBasi KOHKYPEHIINS, HAJTMIKE TIPH -
BBIYHOM MUK U APYroe) NpoucxoxaeHus. OgHaxko
€CJIM OTPAaHWYUTh PACCMOTPEHUE PACCEIEHUS TOJIBKO
TPYIIIOI 3KTOTEPMOB, TO OYEBUIHO, YTO B HOBBIX YCJIO-
BUSIX JISI TTOAOOHBIX OPraHM3MOB JTOMUHUPYIOIIMM
daxkTopoM OyneT Temreparypa. MMeHHO TemIiepa-
TYpHBIE OCOOSHHOCTH ITOBEACHUSI U (DU3NOJIOTUU Y
TaKUX BUAOB B MOJABJISIONIEM YHCJIE CIydyaeB Ompe-

JEJISTIOT OKHO BO3MOXHOCTEMN JUISI UX paccesieHus U
ycriemHoi akkinMaTtusanuu (Bennett et al., 2019).

Ha npoTsskeHuM TTOCIenHuX OeCATUISTUI TIPOo-
SIBUJIACh OTYETIIMBASI TCHACHIIVS 110 U3MEHEHUIO TEP-
MUYECKOTO pexuMa BomoéMoB CeBepHOro II0JIyla-
puisi, B TOM YHCJIC LIEHTPAJIBHOI'O X CEBEPHOT'O PETMOHOB
eBporeiickoit yact Poccuu (Bacunenko, 2019). Dot
MPOIIECC XOPOIIIO U3ydyeH Ha nmpumMmepe PrIOMHCKOTO BO-
moxpanuminina (3akoHHoBa, Jiutsunos, 2016) — 3a
OLICHOYHBI Ttepuoxn (1976—2014 IT.) TeHASHLIUS PO-
CcTa TeMIlepaTyphl IIOBEPXHOCTHOIO CJIOSI BOIBI B T€-
yeHue Ge3neémHoro repuoaa coctasuia 0.76°C/10 ner.
DTO BBI3BAJIO ITOABMKKM B CPOKAX YCTAHOBJICHUS U
TassHUS JISOOBOIO ITOKPOBA, BPEMEHU BO3HUKHOBE-
HUS TEPMOKJIMHA U BOJOPOCJIEBBIX BCITHIIICK, a TaK-
2Ke TIPOJOKUTEIbHOCTH HAryJIbHOTO Ce30Ha JJISI MHO-
rux BuaoB peiO (Pei0obI PriOuHCKOTO ..., 2015). BMe-
CTE€ C TEM COBpPEMEHHBIC TeMIlepaTypHble 3HAYCHUS
MeCT OOMTaHUsI OOJBIIMHCTBA BUIOB PhIO TOBOJBHO
JIaJICKM OT JIETAJIbHBIX M HE MOTYT HAIIPSIMYIO IIpUBE-
CTH K UX rubenu oT neperpea. Henb3st HemoolLeHU-
BaTh BO3MOXKHOCTH OIIOCPEIOBAHHOIO BJIUSIHUS ITO-
TeIJICHWsI Ha MXTUOLICHO3bl. Harmpumep, TmpexneBpe-

BOIPOCHI UXTUOJIOTUU Ne 2

TOM 63 2023
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Puc. 3. PacnipeneneHue BUIOB pbIO UCCIEIOBAHHBIX CEMEMCTB MO TeMITEPAaTyPHBIM MPEANIOYTeHUSIM (OKOHYATeIbHAasI U30upa-
emasi TeMriepaTtypa) HerojoBo3penbix ocobeit. / — Petromyzontidae, 2 — Lotidae, 3 — Osmeridae, 4 — Cottidae, 5 — Nemache-
ilidae, 6 — Gasterosteidae, 7 — Salmonidae, & — Clupeidae, 9 — Gobiidae, /10 — Acipenseridae, 1/ — Esocidae, 12 — Percidae,
13 — Cobitidae, /4 — Cyprinidae, 15 — Odontobutidae, /6 — Siluridae.

MEHHOE pa3BUTHE clielnpUIEeCKOil BOIOPOCITIEBOM
¢JIopbl, BBI3BAHHOE M3MEHEHUEM TEPMUYECKOIo pe-
xkunma Bogoéma (Caxapona, 2019), MmoxeT obOycioB-
JIMBATh ACTIPECCUTIO OKCI/I(I)I/IHbeIX BHUIOB, B YaCTHO-
ctu epwma Gymnocephalus cernua (Linnaeus, 1758).
Eme onuH npuMep neicTBUSI TeMmnepaTyphbl B Kade-
CTBE JIUMUTHUPYIOLIEro ¢bakTopa — 3TO CHIDKEHUE YMC-
JIEHHOCTH €BpOIleiicKoi Koprolku (cHeTKa) Osmerus
eperlanus (Linnaeus, 1758) B Bomoémax BepxHeii Bos-
ri B koHle XX B. (Kapab6anos, 2013). Henpeccuio
l'[Ol'lyﬂﬂLll/Iﬁ 3TOIo BMJa OTME€4YaJid BO BCEX BOAOXpa-
HUJIUIIAX YKa3aHHOTO PerMoHa He3aBUCUMO OT pas-
JIMUUIA TUAPOJIOTHUM. DTO TPeArioaraeT Bo3IeiCcTBIE
HEKOEro oOIIero HeraTUBHOTO ¢hakTopa M, BeposT-
HEE€ BCEro, MMEHHO CMEHBI TCPMHUYCCKOTO peXnMa B
CTOPOHY MOTETUICHUSI.

Hab6ntoneHust 3a MOpCKUMU OpraHU3MaMM TToKa-
3ajJiid, YTO JaKe OTHOCHUTEIBLHO Majible KJInuMaTude-
CKue CIBUTH (YBeJIMYEHUE CPpEeIHEro 3HAUeHUs TeM-
repaTypsl Boabl Ha 1.13°C) crmtocoGHBI HETaTUBHO OT-
paxatbcsi Ha (YHKIIMOHUPOBAHUM WX TTOMYJISILINIA
(Portner, Knust, 2007). B nepByto ouepenb, 3TO 00y-
CJIOBJICHO TIOBBILICHUEM BEPOSITHOCTU BBIXOJA 3HA-
YeHU1 TeMIlepaTyphl 3a HEK1e KPUTUYECKUE PAMKH.
Kpowme Toro, B TeMnepatrypHoii HUIlle KaXKI0ro BUaa
BO3MOXHO HaJIMYME y3KUX MECT, BeCbMa YYBCTBU-

BOIMTPOCHI UXTUOJIOTUN  T1OoM 63 Ne 2 2023

TEAbHBIX K CMEHE YCJIOBUM cpeabl. B yacTHOCTH, He-
pecTylolye IPOU3BOAUTENIN U SMOPHUOHEI PHIO B 00Ib-
L€ CTETIEHU YSI3BMMBbI K BO3JIEHCTBUIO TEMIIEpPATYp-
HOro (pakTopa Mo CpaBHEHUIO C HETIOJIOBO3PEJILIMU U
B3pociabiMu ocobsimu (Portner, 2002; Dahlke et al.,
2020; McKenzie et al., 2020). ITocarenHee ocobeHHO
AKTYaJIbHO 1JIs1 KOPOTKOLIMK/IOBBIX BUIOB, ITOCKOJIb-
Ky yepena HeyJauHbIX HEPECTOBBIX CE30HOB MOXKET
MPUBOAUTD K PE3KUM U3MEHEHMSIM MX YUCIEHHOCTHU
¥ TOTYISIIUOHHO cTpyKTypHI. 10 Beeit BUIUMOCTH,
WUMEHHO 3TO HMMEJI0O MECTO B MOMYJISIIUSX CHETKA
BepxHeii Bonrm.

ITycTylomas sKoJjiornyeckasi Hulilla CHETKa B BO-
IoéMax BepxHell Boiru ciryctst HeOOJIbIIOit IIpoMe-
JKYTOK BpeMEHM Obljla YCMEINIHO 3aHsTa MpeacTaBu-
TEJIEM I0XKHOM T'PYIIIbI — YEPHOMOPCKO-KACTIUACKOMN
Tionbkoii Clupeonella cultriventris (Nordmann, 1840)
(Kiyashko et al., 2012). 3aperynupoBanue p. Boira
0KazaJio MOJIOXKUTENbHOE BIUSIHAE Ha YMCICHHOCTh U
BO3MOXHOCTHU PacceIeHUs 3TOTO MPEACTaABUTENS Cellb-
neBbix (KapabaHoB, 2013). /Ipyrue npumMepsl 61arormno-
JIy4usi TeTIJIOII00MBBIX BUIOB B 9TOM PETMOHE — POCT
YUCJIEHHOCTU cepebpsiHoro Kapacsi Carassius gibelio
(Bloch, 1782) (Gerasimov et al., 2018) u nuus Tinca
tinca (Linnaeus, 1758) (Ps16b1 P1OMHCKOTO ..., 2015),
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a Tak>Ke TOSIBJICHUE OTIEIbHBIX ITpeacTaBuTeicii Go-
biidae (Kapa6anos u ap., 2020).

CrnemyeT OTMETHTh, YTO YCIICIIHOE paccelcHue
OTIEJbHBIX BUAOB PHIO (IIpUBEAEHHBIE BBIIIE IIPUME-
pbl) ObLIO OBl HEBO3MOXHO 0€3 KJII0YEeBOTO y4acTUs
yeoBeka. Camo 110 cebe 3aperyiMpoBaHue peK 3Ha-
YUTEJIBHO MEHSEeT UX THAPOJOTUYECKUI PEeXUM, B
TOM YHCJIE U TeMIEPaTypHYIO COCTaBJSIONIYI0. DTO
CO31a€T JOMOJTHUTEIbHBIE BO3MOXHOCTH IJISI pacce-
JICHUSI OMHUX BUAOB, B IEPBYIO OYePEIb TMMHOMUIb-
HBIX, a Yy Apyrux (peoduiibl) MPUBOIUT K CHUXKEHUIO
YHUCJIEHHOCTH M B HEKOTOPBIX CIy4yasX K IIOJIHOMY
ncuesHoBeHu1o (Pri0ob1 PriouHcKkoTO ..., 2015). Kpo-
ME TOTrO, XO3SIWCTBEHHAsl MESITEIbHOCTh YeJIOBEKa
(pBIOOJIOBCTBO M PHIOOBOACTBO, MPOMBIIIJICHHBIE U
CETbCKOXO03SMCTBEHHBIC) B 3HAYUTEIIBHOM Mepe CIT0-
COOCTBYET IMepepacnpeeeHUIO poJieil B ppIOHOM ya-
CTH CYyLIECTBYIOIINX cooOuiecTB. [Ipu 3TOM MOXHO
MPOCJIEAUTh KaK MpsMoe (BbUIOB IIpencTaBUTEIICH
LIEHHBIX TTPOMBICIIOBBIX BUJOB, BCEJICHUE UYKEPOJI-
HBIX IJIS peruoHa OOBbEeKTOB aKBaKyJIbTYyphl), TaK U
OMOCPEIOBAaHHOE BO3ACMCTBUE 4Yepe3 paspyllieHue
MNPUBBIYHOI cpenbl oouTaHus. BMecrte ¢ TeM npumep
CHETKA U TIONbKM HAIISIAHO JeMOHCTPUPYET CyIle-
CTBOBaHME TeMIIEPaTYPHBIX JUMUTOB JJISI CEBEPHBIX
U I0KHBIX BUIOB, CIIOCOOHBIX OTpPAaHUYMBATh UX pac-
IIpOoCTpaHeHNE.

ITpuunHb KOHCEPBATH3MA M H3MEHYMBOCTH
TEMIIEPATYPHBIX OCOOEHHOCTEH PbI0

He cexper, 4To TepMoamanTallMOHHbIE CIIOCO0-
HOCTH pbIO, M3y4aeMble Ha OpraHU3MEeHHOM YPOBHE,
00HAapyXMUBAIOT 3HAYUTEIBHYIO U3MEHUYUBOCTD, (e~
HOTUINMYECKN Y TE€HOTUIIMYECKU OOYCJIOBJIEHHYIO
(McKenzie et al., 2020). OnHako paccMaTpuBasl Te
K€ BUIBI HA YPOBHE IIOITYJISILINiT, Mbl BBISIBUM IIpU-
3HAKKU OOJIbIIIETO TEeMIIEPAaTYpHOr0 KOHCEpBaTHU3-
Ma. Ocobu U3 ynaaéHHBIX MECT, MoA4Yac Haceso-
IIe BeChbMa pa3auvyHble JaHmIIa(THO-KIUMAaTH-
YEeCKMEe 30HBbI, IIPU aKKJIUMallMM K CTaHIapTHBIM
JIaGOpaTOPHBIM YCJIOBUSIM JIEMOHCTPUPYIOT OJIU3KUE
3HAYEHUSI M30MpaeMbIX M JIeTaJIbHBIX TeMIIEpaTyp.
Tak, nag OTHENBLHBIX BHOOB PHIO OBIJIO MOKa3aHO
daKTUYECKU IOJHOE OTCYTCTBHE MEXITOITYJISIIIMOH-
HbIX pa3nuuunii (Brown, Feldmeth, 1971; Elliott, El-
liott, 1995; Lyytikdinen et al., 1997; Elliott, Klemetsen,
2002; Zakhartsev et al., 2003; Mulhollem et al., 2015),
B TO BpeMsI KaK JJIsl ApYyTUX TaKue pasIindus ObLIN 3a-
PETUCTPUPOBAHBI, HO OBLIN CPABHUTEIBHO HEBEJIMKH
(<2°C) (Fields et al., 1987; Konecki et al., 1995;
Fangue et al., 2006; Chen et al., 2013). [IpumeuaTens-
HO, YTO OTCYTCTBME€ 3HAYMMOM B3aUMOCBSI3U MEXIY
BEpXHEl TpaHulieii (hyHIaMeHTalbHOM TeMIlepaTyp-
HOIT HUIIIY Y TEKYIIUMU YCIOBUSIMU OOUTaHYSI B 00JIb-
IIeii CTeNeHM IIPHUCYIIEe XUBOTHBIM Ha3eMHBIM, HE-
xenu BomHbIM (Sunday et al., 2012; Araujo et al.,
2013). YcTOMYMBOCTD K 3BOJIIOLIMOHHBIM U3MEHEHM -
sIM CICTEM C BBICOKMM YPOBHEM I'OME0CTa3a 1 OTCYT-

CTBUE 00513aTe/IbHOM MPSIMOI B3aUMOCBSI3M MEXTy T1a-
paMeTpaMu OKpyxKalollieii cpelibl U TUara3oHOM ToJIe-
PaAHTHOCTU OpraHM3Ma yxXe JaBHO IUCKYTUPYIOTCS
(Brown, Feldmeth, 1971).

YeM ke 00yclioBIeHa CTaOMIBHOCTh TEMIIEPATYP-
HBIX YEPT ITOMYJISIIINI, HEPEIKO UCITHITHIBAIOIINX BECh-
Ma pas3jiIMuHOe KJIMMmaTtudeckoe BozaeiictBue? Ha
STOT BOIIPOC B HACTOSIIIIEE BpeMsI HET OMHO3HAYHOTIO
oTrBeTa. BIojHE BEPOSITHO IIPUCYTCTBUE HEKOTO-
PBIX OTPAHUYEHU I U KOMIIPOMUCCOB, TIPEMSITCTBY-
IOIIUX OEHCTBUIO ecTeCTBeHHOro oroopa. Ilpu stom
CKOPOCTb U BEIPAXKEHHOCTD 9BOJIIOIIMOHHBIX U3MEHE-
HUI1 B OTBET Ha CMEHY TeMIIepaTypPHBIX YCIOBUI MO-
TyT pa3an4aThbCs KaK IUIST OTACIBHBIX TPYIIIT KMBOT-
HBIX, TaK U U151 pa3HbIX (PU3UOJIOTTYECKUX ITPOLIECCOB,
BOBJICUEHHBIX B XKU3HEAESITEIbBHOCTh M TTPUCITOCOOISI-
emocTb oprann3MoB (Angilletta et al., 2002). Cyme-
CTBYET psifi pabOT, MOKa3bIBAIOIIMX HACIEAYyeMOCTh
TEPMOTOJIEPAHTHOCTU Y PbIO, UTO MOTJIO Obl CITY>KUTh
IoJIeM JeiICTBYSI IJIsl eCTECTBEHHOTo 0TOOpa, OMHAKO
YCTOMYMBOCTb K OCTPOMY TEMJIOBOMY BO3IEMCTBUIO
JIaJIeKO He BCeraa HampsIMylo OTpeesisieT MprCcroco0-
JIIEMOCTBb OpraHu3Ma K ycinoBusiM ooutanust (McKen-
zie et al., 2020). IIpenromaraercst, 9To TeMITepaTypPHBIiA
KOHCEpBaTU3M B pa3HOil CTEMEHU BBIPAXKeH Y OTIEb-
HBIX TAKCOHOB U B LIEJIOM IIPHUCYII BHICOKOMOOMILHBIM,
IIMPOKO PACIPOCTPAaHEHHBIM BUIAM C MHTEHCUBHBIM
MEXMONyJSILMOHHBIM B3auMoeiictBueM (Bennett
et al., 2019). B 1o e BpeMsI MaJIOIIOABKHBIE BUIBI C
CWJIBHBIM YPOBHEM T€HETUYECKOMN M3OJISILIMU TOITYJIsI-
uii OyayT IEMOHCTPUPOBATH OOJIBIIYIO U3MEHYUBOCTD
TeMIIepaTypHbBIX IoKa3aTeJieil B 3aBUCMMOCTH OT ajall-
TUPOBAHHOCTU K KOHKPETHBIM YCIOBUSIM oOuTaHus. B
reoJIOTMYeCKOM MacIlITabe SBOTIOLIMOHHBIE ITPOLIECCHI,
npoTeKaronye Ha (oHe Pe3KMX M3MEHEHMI KJIMMaTta
(manmpumep, B CeBepHoit EBpore), cnmocoOGcTBoBaIu
¢bopMUPOBaHMIO BUAOB C OoJiee IIIMPOKUMU TeMITepa-
TYPHBIMI HUIIAMU (BUObI-TEHEPAIMCTHI), YTO TaKXKe
00yCJIOB/IMBAET CHIKEHME MX BHYTPUBUIOBOM (MeX-
MOMyJITIMOHHOI) n3MeHuYnBoCcTH (Bennett et al., 2019).

Jlpyrass BO3MOXHOCTbH JJISI OCJa0JeHUST BO3OCH-
CTBUSI OTOOpA HA TEMITEPaTyPHbBIC YePThI OPraHN3MOB —
9TO TEPMOPETYISILIMOHHOE moBemeHue. s momaB-
JISTIOIIETO OOJIBIIMHCTBA €CTECTBEHHBIX BOJOEMOB Ha
MIPOTSDKEHUM OOJIBIIEH YaCTU rofa XxapakTepHa rere-
potepmusi. TemnepaTypHass HEOOTHOPOIHOCTH CPeIbl
00OUTaHMSI TI03BOJISIET BOAHBIM OpraHU3MaM U, B 4acT-
HOCTM pbIOaM, aKTMBHO BbIOMpaTh Hauboyiee KOM-
¢optHBIE 30HBL [Ipy 3TOM B MX OBEIEHUN IIPOSIBIISI-
eTcsl omnpene/ieHHas MATpallMOHHAsT pPUTMUKA (CyTOU-
Hasl, Ce30HHAasI U JIpyrue), Jallle BCero oObsCHsIeMast
KOMIIPOMKCCOM MEXIY TeMIepaTypHbIMUA U TpOopu-
yeckuMu ycioBusimu (Brett, 1971; Clark, Levy, 1988;
Clark, Green, 1991; Clough, Ladle, 1997; Garner et al.,
1998; Mehner, 2012; Armstrong et al., 2013). B Takux
clydgasix MUTPallMOHHOE MOBEASHUE Y XOJI0I01001-
BBIX U TEILJIOJIOOMBBLIX BUOOB, KaK MPaBUJIO, BHITJISI-
JIUT 3¢pKaJIbHO — II€PBbIe 3HAYUTEIbHYIO YaCTh CYyTOK
IIPOBOMASAT B ITPOXJIAAHOI BOJIE U JIMIIb HEHALOJTO 3a-
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IUILIBAIOT [UJISI MUTaHUS B TEIUJIbIe, OoraTble NMUIeit
30HBI, @ BTOPbIE NEUCTBYIOT MIPOTUBOIOJIOXHBIM 00-
pazoM. BmecTe ¢ TeM B 1aGOpaTOpHBIX TEPMOTPaIU-
€HTHBIX YCJIOBUSX MPU TOCTATOYHOU 0OecIrieueHHO-
CTU KOPMOBBIMU PECYPCAMU 1 B OTCYTCTBUE XUIITHUKOB
PBIOBI yCTOMYMBO cKaruiuBatoTcsl B 3oHe OUT, cHukas
JIBUTATENIbHYIO aKTUBHOCTD, YTO HAMPSIMYIO OTpakKaeT-
¢ Ha npupoctax (CmupHoB, CmupHoBa, 2019). Ot1o
MO3BOJISIET paclieHMBATh (DEHOMEH CyTOYHbBIX MUTpa-
LI KaK OTBETHYIO peakiiio Ha OTKJIOHEHHEe abuo-
TUYECKUX (TeMmepaTypa, KUCJIOpOd U TaK ajee)
U/unu OMOoTUYEeCKUX (KOPMOBBIE OOBEKTHI, IIpecc
XUIIIHUKOB, KOHKYPEHIIMSI U TaK Jlajiee) YCIOBUIA OT
ONTUMYMa.

TepMoperyJIsiiMOHHOE TMOBEASHUE MOXHO pac-
cMaTpUBaTh KaK CaMylo OBICTPYIO OTBETHYIO peak-
IO OpraHM3Ma Ha M3MEHEHUSI, IPOUCXOASIINE B
cpene ooutanusa (Cnonum, 1971; Bicego et al., 2007).
B Tex cinydasix, Korga IMoBeIeHYECKOTO OTBeTa Ha
BO3IEHCTBHE TEMITEpaTypHOro ¢akTopa HEIOCTaTOYHO
JIMOO OH OrpaHWYeH MHBIMU (PAaKTOpaMH, MOIKII0Ya-
ercst 3¢ PEeKTUBHBIN HA0Op (HU3UOTIOrO-OMOXUMUYE-
CKMX MEXaHM3MOB (OCOOCHHOCTH aKKJIMMAalluu, W3-
MEHEHMST MUTOXOHAPHUAIbHOM 1 MEMOPAHOI CTPYKTY-
PBI KJIETOK, CUHTE3 U30(opM (hepMEHTOB, BbIpaOOTKA
OeNKOB TEIUIOBOro Imioka M Tak naiee) (O3epHIOK,
2000). IIpumeuaTeabHO, YTO B KPACBBIX ITOMYJISIIMSIX
OTJIEIbHBIX BUIOB PBIO (Ha 1oTe 115 X0JI040JI00UBbIX,
a Ha ceBepe IJIs TEIUIOMIOOMBEIX) B YCIOBUSIX, KOLIA
HEBO3MOXHO M30eXKaTh BO3IEHCTBUS ISKCTpeMaslb-
HBIX TEMIIepaTyp, KakK MPaBujio, CBI3aHHBIX TAKXKe U
¢ n1e(UIIUTOM KUCIOpOIa, HaOIIOAAI0TCS IPOLECChHI
oneneHeHus: ocobeii. OlerieHeHe HACTyHaeT B Te-
yeHue 3UMHero (Harmpumep, y Kapacsi, cazaHa Cypri-
nus carpio Linnaeus, 1758, 1uHsI, pOTaH-TOJIOBEIIKN
Perccottus glenii Dybowski, 1877, BbioHa Misgurnus
Jossilis (Linnaeus, 1758)) unu neTHero ce30HOB (y Ha-
mmma Lota lota (Linnaeus, 1758)) rona.

Takum o6pa3oM, BHYyTPUBUIOBbIC 3HAYCHUST TEM-
MepaTypHbIX KOMIIOHEHTOB (PyHIaMEHTaJIbLHON HU-
I BeChMa CTaOMJIBbHBI BO BpeMeHU. B 3Toil cBI3M
uszbupaemasi (mpeamnouyuTaemasi) TeMIepaTypa Kak
WHTETPaIbHBIN TOKa3aTedb TeMIlepaTypHbIX OMNTH-
MYMOB [IJISi OTPOMHOTO KOJIMYECTBA OJJHOBPEMEHHO
MPOTEKAIIINX (PU3NOJTOTUYECKUX TTPOLIECCOB MOXKET
B OoJbllieii CTeneHU OTpaxaTb WCTOPUUYECKHU CJIO-
JKUBIIWECS TeMIepaTypHble XapaKTepUCTUKU BUIA
(TeMIiepaTypHyIO MPEILICTOPUIO BUIA), HEXEIU ero
amarnTanunio K TEKyIIUM YCIOBUSAIM oouTaHus (Angil-
letta et al., 2002). Paxee K cxokeMy BBIBOIY O TEPMO-
npedepeHayMe Kak o TeMreparype paiioHa BUI000-
pa3zoBaHUs (30HbI MPOVCXOXIEHUS) TPUBEN aHATIU3
TeMITepaTypHBIX TIPENNoYTeHU Kitemeit (Acari) 1 Ha-
cekombIx (Insecta) (Kaydman, 1985). CnenoBatesibHO,
TeMImepaTypHble YepThl BUJa CBUIETEIbLCTBYIOT HE
TOJBKO O ero GMIOreHEeTUIECKUX OCOOCHHOCTSIX, HO
1 00 3KOJIOTMYECKOM crieundrKe yCI0BUil BO3HUK-
HOoBeHUsA. B 4éM-To 3TO comtacyercsa ¢ Teopueii 06
AHLIECTPAIbHBIX IKOJOTUYECKMX 30HaX MPOUCXOXK-
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nenust (Ricklefs, 2006). CormacHo eif BUABI Jydlle
MIPUCIOCOOJIEHBI K ITapaMeTpaM Cpeabl, CYIIeCTBO-
BaBIIIeld B IepMOd BO3SHUKHOBEHUS TaHHOM (buiore-
HETUYECKOM TPYMIIbI, TOIJa KakK Iepexod B HOBEIC
9KOJIOTUYECKIME 30HbI ITOTPEOOBAJI OBl OT HMX 3HAYM-
TEJIbHBIX 3BOJIIOLIMOHHBIX U3MEHEHMH. JIpyrumMu ciio-
BaMU, IIpU pacCeICHUN BUIbI COXPaHSIOT HeK1e 0a-
30BBIC aJallTallMOHHbIC HACTPOMKHM, IIPEAIIOYUTasl B
HOBOMI cpele HaxOOUTb 2JEMEHThI MpexkHeN (BbIOOD
JIOKAIWi ¢ MPUOJIVKEHHBIMU K aHIIECTPATbHBIM YCJIO-
BUSIMM, aKTUBHOCTb B TeUeHUE HeOOJIbIION YacTH roaa
WU CYyTOK, MUTpaiu). TeopeThuuecku Takoi HUIlIe-
BBIif KOHCEPBATU3M MOT OBl TTOMOYb ITPU TTPOTHO3UPO-
BaHUU YCMEIIHOCTA aKKJIMMaTU3alluu ITOTeHIIMATb-
HBIX BUIOB-BCEJICHIIEB B TeX WM MHBIX MECTOOOMTA-
HUsX. BMmecte ¢ TeM m3ydeHUe TeMIlepaTypHBIX
KOMITOHEHTOB (DyHIaMEHTaIbHOM HUIIIM, BEChbMa Be-
POSITHO, CITOCOOHO XOTSI OBI ITPUOMTKEHHO OTBETUTD
Ha BOIIPOC O NEPBUYHOCTU TE€X WJIM UHBIX JaHAIIa(T-
HO-KJIMMAaTUYECKNX YCJIOBUM IJISI BUAOB C OOIIMP-
HBEIMHU apeajaMu.

DayHucTHYECKHE KOMILIEKCHI
1 TeMIiepaTypHble 0COOEHHOCTH PbI0

AHanmu3 TpEx BaXHEWINMX KpUTEPUEB BUIOBOM
dyHIaMEHTAJbHOII TeMIlepaTypHOM HUIIU (OINTH-
MYM, JUMUTBI, HEPECTOBAsI TEMIIepaTypa) He BBISIBUII
X YETKOTO COOTBETCTBUS BBIICISIEMbIM (DAyHUCTH-
YECKUM KOMILIEKCaM. DTO ONPENeIsiiIoCh IPeXKIe Bce-
IO 3HAYMTEJIbHOW HEOTHOPOIHOCTBIO TeMIIEpaTyp-
HBIX TTOKa3aTesieii 1J1s1 pbl0, 00 beIMHEHHBIX B COCTaB
eauHOro KoMiuiekca. Hampumep, mist 6opeajbHOro
PaBHUHHOIO (payHUCTUYECKOIO KOMILJIeKCa HETH-
MMAYHO TEIUIOJIOOMBBIMU U TEIJIOYCTOMYNBBIMU BU-
JaMU-UCKITIOUEHUSIMM SIBNISIOTCS 1uIioBka Cobitis tae-
nia Linnaeus, 1758 n cepeOpsIHBII Kapach, I IpeB-
HEero TpeTudHoro — coM Silurus glanis Linnaeus, 1758
u cazaH. Bmecre ¢ Tem cpennue 3HadeHuss OUT u
OJIT nnst BMOoB O0pealbHOrO PaBHUHHOTO, IPEBHE-
ro TPETUYHOI'O ¥ MOHTUYECKOTO IIPECHOBOIHOTO (ha-
YHUCTUYECKIX KOMIUIEKCOB OKa3aJIMCh BeChMa OJIn3-
ku (puc. 2). Panee SIxoBnes (1964) Bbickazain apry-
MEHTHPOBaHHOE MpeacTaBieHue 0 GOPMUPOBAHUU B
HeoreHe Ha oO1mMpHoOi Tepputopuu IlameoapkTuku
(ot 3anagHoit EBporibl 1o JansHero Boctoka) K ceBepy
oT 44° c.au. eguHOro (PayHMCTUYECKOTO KOMILIEKCA,
CXOIIHOTO IO COCTaBY C TPEMSI BhILIETIEPEUNCISHHBIMU.
3a HUM TIpeIjiarajJoch COXpPaHWUTh OOIee Ha3BaHUE
“OopealibHBIIA PAaBHUHHBIN . YCIOBUSI, B KOTOPBIX
MIPOTEKaJl MPOIIECC CTAHOBJICHMSI KOMIUIEKCa, CyIle-
CTBEHHO OTJIMYAJINCh OT COBPEMEHHBIX U COOTBET-
CTBOBaJId OTHOCUTEJIbHO BLIPOBHEHHOMY YMEPEHHO-
TEIUIOMY U JOCTAaTOYHO BJaXKHOMY KiMMaTy (Sxko-
BJIeB, 1964). Takast TO4Ka 3peHUSI XOPOIIIO OOBSICHSIET
CXOOHYIO TEII0JIIOOMBOCTD PHIO OOpeasbHOIo paB-
HUHHOTO, IPEBHEIr0 TPETUYHOTO U MOHTUYECKOTO
MPECHOBOIHOIO KOMIIJIEKCOB.
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BroirmorHe HHBII MaTeMaTUYeCKUM aHAIN3 BBISIBUIT
B MPECHOBOAHOI uxTHOdayHe eBpoIleiicKoil yacTu
Poccuu Hanuuume OBYX MOIINHEBIX ITyJIOB — YCJIOBHO
XOJIOMOIIOOMBBIX CEBEPHBIX M TEILIOMIOOMBBIX I0X-
HBIX BUJIOB. BhineaeHHbIE IPYHITHI XOPOIIO pa3iudur-
MBI 10 HAOOpy TeMIIepaTypHBEIX YEpPT W, B IIEPBYIO
ouepensb, 1o OUT (puc. 1). UaTEpeceH TOT ¢dakT, 4TO
TPYIIIBI PhIO, OTHECEHHBIE K XOJIOI0I00MBEIM U TSI~
JIOIIOOMBEIM, C TOUKH 3PEHUSI CUCTEMAaTUKM He Tepe-
CEKaroTCs Jaxke Ha YPOBHE CEMEMCTB (MCKIIOYCHUE —
OOBIKHOBEHHBIN TOJBSIH). DTO COINIACcyeTCsl C BBIBO-
JIaMU O CYIIECTBOBAHUM OTUYETIMBOIO (PMIIOreHEeTHYC-
CKOI'O CUTHAJIa B OTHOIIICHNU TEMIIEPATYPHBIX CBOIICTB
(HarpuMmep, TeIUIOYCTOMYMBOCTH) PhIO HA YPOBHE Ce-
MEICTB, YKa3bIBaIOILIETO HA OOIIHOCTh TeEMIIEPaTypHO-
IO IIPOLIIIOrO I BXOAsIux B HuX BuaoB (McKenzie
et al., 2020).

Buner, opMmupyloniye BeIIeIeHHBIC TPYIIBI, 10-
CTOBEPHO pa3INyaJiuCh MO OTHOCUTEIbHOMY 3ariacy
TEIUIOYCTOMUMBOCTH, TO €CTh pa3HocTu Mexnmy OUT
u OJIT (puc. 2). Panee yxxe obGpaiiajii BHUMaHuE Ha
TOT (aKT, UYTO TPOMUYECKUE BUIbI 00JaNal0T MEHb-
IIIMM 3aI1aCcOM TEIIOYCTOMYMBOCTHU I10 CPABHEHMIO C
BUIAMM YMEPEHHBIX IIMPOT, ITOCKOJBbKY OOWUTAIOT B
YCJIOBUSIX 00Jjiee BBICOKMX TemIepaTyp (ONTHUMYM),
0m3KuX K JietayibHoM rpanuie (McKenzie et al., 2020).
Cospgaércs BHeYaATIIEHUE, YTO KM3HEIESATEIbHOCTH
obuTaTesieil TPOMUKOB, a TaKKe BBIIECJICHHON HaMU
FOXXHOI TpyNMbl OrpaHUYeHA HEKUM OOIINM TeMIIe-
paTypHBIM IIOPOTOM TOJEPAaHTHOCTH. JeificTBUTEIb-
HO, YCTOMYMBOCTb MHOTOKJIETOUHBIX OPTAHU3MOB K
BO3JCUCTBUIO TEIUIA, KaK IIPaBUJIO, HE IIPEBHIIIACT
3HaYyeHU, 0u3kux K 45°C, 4yTo 0OYCIOBIEHO PE3-
KMM HapacTaHUeM JucOanaHca MeXAy IMoTpedIeHU -
€M KMCJIOpOoda M ero IOCTYIUIECHHMEM B TKaHM Tejla
(Portner, 2002). MaTEepecHO, 4TO JaXKe y OTACIbHBIX
BUIOB Kaprio3yobix (Cyprinodon), HacensIIOIINX IKC-
TpeMaJlbHbIE MECTOOOUTAHUS (TOpsSIre MCTOYHUKU
Hommubl CMmepTu ¢ TeMrmepaTypoit Boabl 1o 44°C),
TePMOTOJIEPAHTHOCTh COIOCTAaBMMa C TaKOBOU s
MHOTHUX OPYTHUX TEIUI01100MBBIX BUIoB (Brown, Feld-
meth, 1971).

Cpenu nccieqoBaHHBIX B HACTOSIIEH paboTe peIo
OOHapy>KeH BCETro OAWH BUJ, IJISI KOTOPOTO 3HAYeHUe
OWT 3aHMMaeT YCIOBHO cpeaHee MoJioxkeHue (puc. 3).
B reonornyeckoM acmekTe 3TO MOXHO OOBSICHUTH
3HAYUTEJIbHON M3MEHUYMBOCTHIO JIaHIIIA(GTHO-KIU-
MaTUYECKUX YCIOBUII YMEPEHHOTO Mosica eBpOIeii-
CKoM1 yacTu Poccum, BEI3BAHHOM PETYISIPHBIMU OJie-
neHeHusIMU. I1o MHeHMIO MajieoOHTOI0TOB (SIKOBIIEB,
1964), B meproabl HACTYIUIEHUS JIEAHUKOB YacTh TEIl-
JIOJTIOOMBBIX BUIOB PHIO MOTIJIA YCIEIIHO COXPAHSITh-
csl B He 3aTparmBaeMbIX OJIEICHEHUSIMU TIPECHOBO/I -
HBIX pedyruymMax, pacliojaraBimxcst Ha ore EBpo-
MEeNCKOro KOHTMHEHTa. BriocmencTBuu, mocie TassHust
JIBAOB, UMEHHO OTTyJa MOIJIO OCYILECTBISITbCS TO-
BTOPHOE paccejlcHHEe pbI0O MO BOJOEMaM CpPEIHUX
IIUPOT. 3aceeHe XXe MPECHBIX BOI paccMaTpuBae-
MOTO peTMOHAa XOJOA0JI00NMBBIMUA BUIAMU ITPOUCXO-

VIO 3a CYET CEBEPHOM MOPCKOM W IIPECHOBOIHOM
ropHoii uxtuodayH (SIkosnes, 1964; Poiobl MOHTOJb-
CKOIi1 ..., 1983), uTo U omnpenenuio ropasao dosiee HU3-
KUe 3HAYeHUS MX TeMIIePaTyPHBIX IPEAITOYTCHUIA.

HaHHble O pbI0ax U KPYIJIOPOTBHIX €BPOTEUCKOM
yactu Poccum nepekiamnkarmTcs ¢ uHgopmalueit o
pBIOax Apyrux reorpadudeckmnx odnacreit. Tak, mpem-
MoyrTaeMble TeMIepaTypHble 3HaueHus1 ppl0 CeBep-
HOIi AMEpUKHU BeChMa CXOXUM oOpa3zoM (OuUMO-
JlaJbHO) pacIripeliesieHbl TT0 TeMIepaTypHOil 1IKale
(Magnuson et al., 1979). Tem He MeHee aBTOPHI LIUTU-
pyeMoiil paboThI BBIIEJIUIN TPU YCIOBHBIE TPYIITHI 1O
OTHOILIEHUIO K TeMIlepaTypHOMY (haKTopy: XOJIOIHO-
BOIHBIC (IIpearouynTacMas TeMireparypHast 3oHa 11.0—
14.9°C), ymepenHo xojonHoBoaHbie (21.0—24.9°C) u
terioBoaHbie (27.0—30.9°C). IpumeuarenbHO, 4TO
Ha rpaduke, TpUBEeIEHHOM aBTOPaMMU, TIMHUU, [TOKA-
3bIBAIOIIME IBE MTOCACAHME TPYIIbI, (PaKTUIECKU Te-
pPEKpBIBAIOTCS, 00pasys eAWHYIO TpyIIy (aHAJIOT Bbl-
JIeJIeHHOM HaMU 103KHOI1). B 3T0i1 paboTe Takske oTMe-
yeHa JOBOJILHO CTpoOrasi, 3a PeIKWM WCKITIOYECHHEM
(Cyprinidae), npuHaIJIEKHOCTh pa3HBIX CEMEICTB
peIO K o003HaueHHBIM rpynmnaMm (Magnuson et al.,
1979). Ilo Bceit BUDIMMOCTH, TTapauIead MEKIY €BpO-
MEeUCKMMU U CeBepOaMEPUKAaHCKUMU BUIAMU HeE CITy-
YaliHbI ¥ CBUIETEIbCTBYIOT O CXOXECTU MPOIIECCOB
¢dopMupoBaHUsI UXTHOMayHbl Ha Tepputopuu lo-
JIADKTUKU B LIEJIOM.

B Hacrosiiee BpeMsi B eBporeiickoii yactu Poc-
CUU BCTpEYaeTCsd HeMallo BUIOB-BCEJEHIIEB U3 CO-
CcTaBa KUTAMCKOTO PaBHUHHOTO (hayHUCTUUECKOTO
koMmriekca (Karabanov et al., 2022). IIpoananusu-
pOBaHHbIE B Halllell paboTe MPeACTaBUTEN 3TOTO KOM-
ekca (neéctpuiit Hypophthalmichthys nobilis (Richard-
son, 1845) u 6enbiit H. molitrix (Valenciennes, 1844)
TOJICTOJIOOMKM, Oenbiii Ctenopharyngodon idella (Va-
lenciennes, 1844) u uépHsiii Mylopharyngodon piceus
(Richardson, 1846) aMmypbI 1 poTaH-TOJIOBEIIKa) CO-
CTaBWIM HauboJiee TerIoJ0OMBYIO YacTh IOXHOM
rpymnsl (ITpunoxenue). ITpu 3ToM BCTpedaeMOCThb
TOJICTOJJOOMKOB U aMypOB OrpaHMYeHa BoJOEéMaMu
tora Poccnu (mo 55° c.u1.) mn6o npyaaMu-oxJiaanuTe-
asmu I'POC, TOH u ADC, roe B Te4eHUE BCEro rojga
TeMmIiepaTypa BOJbl 3HAUUTEIbHO BBIIIE €CTECTBEH-
HOIi. DTO ell€ ONMH MIpUMEpP BO3JAEUCTBUS TeMIlepa-
TYpBI Kak pakTopa, OrpaHUIMBAIOIIETO pacceieHue.
BwMecTe ¢ TeM poTaH Kak 00Ji1agaTelb OMHOM U3 CaMbIX
LIUPOKUX TeMnepaTypHbix HUll (['o10BaHOB U np.,
2013) ycrenrHo 3aceani BOOOEMBI BBICOKMX IITMPOT, B
yacTHOCTU OacceiiH benoro mops (PowIOHI ..., 2010).

BbIBObI

1. B npecHoBomHOI HXxTUOdayHe eBpoIeicKoii
yactu Poccuu MOXHO BBIIEIIUTD IBE 000CO0IeHHBIE
IpYHITBL: ceBepHYIo XojonomoobuByo (OUT 12—18°C)
U 10XHy0 Teroiawbusyio (OUT 22—31°C). Ilpu
STOM XapaKTePHO ITOYTU MOTHOE OTCYTCTBHUE BUIOB C
OWUT B nuanasone 18—21°C.
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2. TemniepaTypHble KPUTEPUM XKU3HENESATEIbHO-
CTU pBIO (ONITUMYM, TUMUTHI 1 HEPECTOBAS TEMIIEpa-
Typa) HE MOTYT OBITh UCTIOJIb30BAaHBI B KAUECTBE YET-
KOTO MpH3HaKa MPUHAMLIEXXHOCTU BUAOB K TOMY WJIU
WHOMY (payHUCTUUYECKOMY KOMILIEKCY.

3. Knumatuyeckasi TeHASHIIUSI pocTa TeMIlepary-
pBI BOABI, HAMETUBIIASICSI B BOHOEMAX yMEpPEHHBIX
IIIMPOT, IO BCEA BUANMOCTH, OJIarOIIPUSITCTBYET pac-
MIPOCTPAHEHMIO Ha CEBEp MpPEeACTaBUTEICH TETIOIO-
OMBOI I0KHOI T'PYIIIbI BUAOB, YTO MOXET IIPUBECTU
K JaJIbHEHIIel nmepecTpoiike KOHKYPEHTHBIX OTHO-
IIeHUI B TMOMYJSLUMSAX PbIO M BBI3BAaTh M3MEHEHMUSI
rpaHUI] UX apeayioB.
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IIpencraBieHbl pe3yabTaThl U3Yy4eHUS] TPOCTPAHCTBEHHOTO U 0ATUMETPUYECKOTO paclpenesieHus SIoH-
cKoii mucuuku Percis japonica mo faHHBIM JOHHBIX TPAJOBBIX ChEMOK B POCCUICKUX Boaax SIMTOHCKOro Mo-
psi. Bun BcTpeuaeTcst BIOJb BCETo NMOOEepeXbs, OMHAKO XapaKTep ero pacrpeneaeHusI HEOMHOPOIEH: MaJlo-
yucieH y 6eperos 3anagHoro CaxajinHa, oCOOCHHO Y I03KHOM YacTy ocTpoBa; B 3aj. [lerpa Benukoro u B
TaTapckoMm mpoJuBe 06pa3yeT CKOIIEHUsI, MECTOITOJIOXKEHNE KOTOPBIX MTPAKTUUECKU HE MEHSIETCS B Teue-
Hue rona; mst CeBepHoro [IpuMopbsl xapakKTepHO paBHOMEpPHOE paclipenesieHre 1o BceMy paiioHy, 6e3
MECT C BBICOKOI KOHLIeHTpalueit. AmoHckas Tucruyka BCTpeyaeTcsl B IIMPOKOM Auarna3oHe IyOUH U TeM-
reparyp, OlHaKO TpearounTaeMble UMEIOT ropa3no 6oJiee y3kue rpaHuibl. Hanbosnbinve 3HaueHNsT 610-

Macchl xapakTepHsl 11 Bon CeBepHoro IIpumopsbs.

Karouesole croea: smoHcKasl aucudka Percis japonica, Agonidae, pacnipeneneHue, bumoMmacca, AmoHckoe Mope.

DOI: 10.31857/5004287522302025X, EDN: FAFYEQ

AnoHckast mucuuka Percis japonica siBIsIeTCST 0ObIY-
HBIM IpeIcTaBUTeIeM ceMelicTBa Agonidae B poc-
cuiickux Bojax fmoHckoro mopst (HoBukoB m mp.,
2002; CokogoBckuit u ap., 2007). OTHOCUTCS K 27U-
TOpPAJIbHBIM, IIIMPOKOOOpPEaTbHBIM MIPHUA3NATCKIM BH-
nam Ceepnoii [Maunduku (Leiiko, ®Enopos, 2000).
Obutaet B bepuHrosom Mope (toxxHee M. HaBapuH,
Baoab Aneyrckux 1 KomMmaHmopckmx 0-BoB), OTMEUe-
Ha B 3aj1. Asicka (Mecklenburg et al., 2016); peryJsipHO
BCTpeyaeTcs B yJIoBax y rmooepeskbsi Kamyarckoro m-osa
(IIleiiko, démopos, 2000), B OxorckoM Mope (PEmo-
poB u 1p., 2003), a Takxe B SIMOHCKOM MOp€ U B TU-
XOOKeaHCKMX Bogax y o-Ba Xokkaiimo (CoH EH Xo,
1986; Iunnbepr, Kpactokosa, 1987; Kanayama, 1991;
Kim et al., 2005; ITapun u ap., 2014). HecmoTpst Ha TO
YTO BUJ SIBJISIETCSI OOBIYHBIM B TPUA3UATCKUX BOJAX
CesepHoit ITaumpuku, ero 6moaorust ocTaércs cjiadbo
n3ydyeHHOH. JlocTaTo9HO MMOAPOOHO M3YydeHO pacIipe-
JieJieHWe paccMaTpMBaeMOro BUIa B 3allajHOI 4acTu
bepunrosa mopst, TuxookeaHckux Bomgax FOro-Bo-
crouHoi Kamuatku u ceBepHBIX Kypniabcknx o-BOB
(TokpaHos, IMomyros, 1984; TokpaHos, 1987; Iiy6o-
koB, Opnos, 2008; TokpaHos, OpioB, 2008). OmmcaHo
pacnpeneneHre U TaHbl KOJMYECTBEHHbIE OLIEHKU
SIMOHCKO# JTMCUYKU U3 BoJ, SIMOHCKOro Mopst — y 3a-
nagHoro CaxanuHa u B 3aj. Ilerpa Benukoro B net-
Huii nepuon (Mxapust, 2015; Comomaros u ap., 2015).

Ilenb paboThl — U3y4YUTH MPOCTPAHCTBEHHOE U Oa-
TUMETPUUYECKOE pacrpeesieHUe AMOHCKOU JIMCUYKU
B CeBepo-3amnajHoil yacTu AMnoHCKOro mops, ole-
HUTb BIUSTHUE TEMIIEPATYPhl IPUIOHHOTO CJIOST BOJIBI
Ha OCOOEHHOCTM €€ pacripeiesieHus], BbISICHUTb pas-
MEPHBIi1 COCTaB U IaTh KOJIMYECTBEHHbIE OLIEHKY BUJIA.

MATEPUAJI U METOIUKA

MartepuaaoM MOCIYXKWIN AaHHbIE TOHHBIX Tpa-
JIOBBIX ChEMOK Ha IlIejib(pe 1 MaTEPUKOBOM CKIIOHE
CeBepHOI yacTH STTOHCKOTro MOpSI B peiicax HaydHO-
uccnepoBatenbckux cynoB TUHPO B 2001—2018 rr.
AxBaTopus ObLIa moApasiesicHa Ha YeThIpe palioHa:
3an. Ilerpa Benukoro (3I1B) — ot p. Tymannas no
M. IToBopotHsiii, CeBepHoe IIpumopnse (CII) — or
M. [ToBopotHbIir 10 M. 3omortoii, Tarapckuii mpoiauB
(TII) — y marepukoBoro moOepexbs TaTrapckoro
MpojimBa oT M. 30Ji0Toi 1o mpos. Hesenbckoro u 3a-
nagHbiii CaxamH (3C) — y ocTpoBHOTrO Iodepexnbst Ta-
TapcKoro ITpoaurBa oT npoi. Hesemsckoro no M. Kpu-
JboH (puc. 1). O6cnenoBanbl ryouHbl 20—750 M (B
3ai. Ilerpa Bemukoro ot 1 m). Ilpu aHanmse ce30H-
HOTO pacIpeaesieH1sI IPOBOIWIIN AeJIeHUE HA TUAPO-
JIOTUYEeCKHUE CEe30Hbl MO Kiaccudukauuu 3yeHKO
(1994). CornacHo 3TOMY JeJeHUI0, 3UMHUI TIepuo
BKJIIOYAeT sSHBapbh U (heBpajib, BECCHHUM — MapT U
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Puc. 1. Kapra-cxema paitona pa6ort B SAmoHckom mope B 2001—2018 rr.: (®) — Tpanossie craniuu, 3[1B — 3an. [Tetpa Be-
smukoro, CIT — CesepHoe IIpumopsbe, TI1 — Tarapckuit mponus, 3C — 3anagHbiii CaxaauH.

anpeib, IETHUI — UIOHb—CEHTIOPb, OCEHHUI — HO-
sI0ph M NeKaOph. Maii SIBIIsIETCS MepeXOTHBIM MeCsI-
LeM MEXIYy BECEHHUM U1 JICTHUM C€30HaMU, OKTSIOPb
— MEXIy JETHUM U OCeHHUM. Maiif oTHeCéH HaMU K
BECEHHEMY CE30HY, a OKTSIOpb — K OCEHHeMYy. B 3um-
HUI TIepro UCCIIeIOBAaHUS TIPAKTUYECKU He TIPOBO-
JIVJIA, TIO3TOMY OH B ITyOJIMKAILIMKM HE paCCMOTPEH.

st paboT MCOIB30BaNIY CyIa pa3JIMYHOTrO Kjiac-
ca M pasiM4HbIe TUIILI TPajoB (IIPEUMYILIECTBEHHO
AT/TB 27.1). Bce Tpajibl UMeJIU MEJIKOSTYSIHYIO BCTaB-
Ky (10 mM) B KyTie. [IJ1s CpaBHUMOCTHU Pe3yIbTaToOB
TpaJeHUi BCE YJIOBBI MEPECUYUTANN Ha TUIOTHOCTh
(KT/KM?), YUUTBIBAas TOPU3OHTAILHOE PACKPBLITUE TPa-
JIa ¥ CKOPOCTh TpaneHusi. Cauraercs, 4To, Oy1aromaps
CBOCI BepeTeHOBUIHOM (popMe U MaJioi Macce, JIn-
CUYKUA HEOOYYUTBIBAIOTCS TPAJIOBHIMU ChEMKaMU
(Toxpanos, Opios, 2013). [ToaToMy Ha OCHOBE JI1-
TepaTypHbIX naHHbIX (I'aBpuiioB u np., 1988) c yué-
TOM pa3MepoB pPHIO KO3(DMHUIMEHT YIOBUCTOCTU
npuHuManu paBHbIM 0.3 mj1st ocobeii ¢ Maccoit <30T,
0.4 — st ocobeit maccoit 30—100ru 0.5 — m1a 6oiee
KpymHBIX pb10 (M3msaTtuHckuii, 2005). buomaccy psio
OIpeAeIIsUIU TIOIIATHBIM MeTOaoM (AKCIOTHHA, 1968).
Bcero B paboTe mcnonbp30BaHBl HJaHHBIE 43 CBEMOK
(BI1B — 16, CIT — 13, TII — 12, 3C — 2). OGI11iee 4nuciio
006pabOTaHHBIX TPAJIOBBIX CTAHLIMIA COCTABUIIO 7669.
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PE3VJIBbTATHI
IIpocTpaHcTBEHHOE paclpenesieHue

B BeceHHMIT nepuon SMOHCKAs JIMCUYKA PaBHO-
MEPHO pacIpeaelsyiach 0 BCeMy palloHy HCCIIea0-
BaHuii (puc. 2a). B 3an. Ilerpa Benukoro e€ ocHOB-
HbI€ CKOIUICHUSI ObLIM COCPEAOTOUYCHBI B 3aMaJTHOM
yacTu 3anuBa, Mexay 131°00” u 131°30 B.1., B paiioHe
NIyOOKOBOIHOTO X€JI00a. 31mech €€ MIOTHOCTh JI0-
crurana 300—700 kr/xm?. B CeBepHom [Ipumopse oT-
MEUaJIi CKOIUIEHUSI ¢ MAKCMMAaJIbHOM IJIOTHOCTBIO IO
1600 kr/xm? Ha yuactke 133° u 134° B.1., Mmexxay M. Io-
BopoTHbIl 1 6. Kueska. [1pu najapHeieM nmpoaBu-
XKEHUM Ha CeBEep BM CKOIUIEHMII He 0Opa30BHIBAII,
BCTPEYasCh B yJOBaX PEryjsipHO, HO B €IMHUYHBIX
sk3emmsipax. B Tarapckom mpojuBe, ceBepHee
47°20° c.11., AMOHCKAs JIMCUYKA B YJI0BaX BCTpeda-
Jlach el pexe U 3a UCKIIOYEHUEM OTIEJIbHBIX TTOM-
MOK €€ TUIOTHOCTb cocTabisuia <200 kr/km?. Cesep-
Hee 50° c.11. BeCHOM BUI He ObL1 oTMedeH. MUHU-
MaJbHBIE YJIOBHI SITOHCKON JIMCUYKUA B 3TO BpeMsI
roja xapakTepHBbI 11 3anagHoro CaxajanHa.

JletoM HaumOoJbIINE CKOIUICHUS SIITOHCKOM JIM-
CUYKM OBLIM COCPENOTOYEHBI B 3allaIHOM YacTH 3aJl.
Ilerpa Benukoro, 3mech €€ IUIOTHOCTh ObLIa caMOii
BbICOKOM IIJIS BCETO paiioHa UCCIeA0OBAHUMN U TOCTU-
rana 2000—2400 kr/xm? (puc. 26). B BocTouHOIi ua-
CTH 3aJIMBa, BAOJb KPOMKH Ieab(da, MIOTHOCTh ObI-
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na Huxe — 700—1000 xr/km?. B CeseproM IpumMopne
SITIOHCKAsT JINCUYKA paclpedelisuiach PABHOMEPHO U
KPYIHBIX CKOIUICHUI He oOpa3oBbiBasia. OTOeIbHBIC
MOMMKHM (TUIOTHOCTB 643 Kr/KM?) OTMEUEHBI B paiio-
He 6. Ousbra (43°20” c.u1.), ceBepHee nrr TepHei
(44°40’ c.u1.) — 376 kr/km? 1 ¢c. Amry (45°30" c.im1.) —
537 kr/xm?2. B TatapcKoM NpovBe HaubObILIME CKOII-
JICHUsI SITIOHCKO# JIMCMYKW ObLIM Yy MaTepUKOBOTO
nobGepexbs B paitoHe CoBeTcKoit ['aBaHM TpuMepHO
Mexny 49° u 50° c.ur. 3gech 3HAYEHUS TUIOTHOCTHU
ngocturaay 945 kr/km?. OTMETUM, Y4TO B OTJIMYUE OT
BECHBI JIETOM IMOMMKU SITTOHCKOI JIUCUYKU B TaTap—
CKOM TIpOoJInBe (PMKCUPOBAIU Ha ITOJIrpagyca ceBep-
Hee — 10 50°30” c.u1. Brosab moGepexbs 3amamnHoro
CaxannHa JIIoOHCKasl JIJUCUYKA B JIETHUMI nepruoa He
OTMe4YeHa, e€ CKOIUIEHUsI ObLIU MIPUBI3aHBI K TIy0O-
KOBOJIHOM YacTU MEXIy OCTPOBOM U MaTEPUKOM B
paitone M. JlTamaHoH (48°40’ c.11.).

OceHnblo B Bogax 3aj. Ilerpa Benrkoro simoHcKast
JIMCMYKa 0Opa3oBbiBasia MJIOTHbIE CKOTLJIEHUS B LIEH-
TpaJILHOM 1 3aITaJHOM YacTsX 3a MpeaeiaMu meibda
(puc. 2B). ImotHOCTH €€ pocturana 2760 kr/km?. B
CesepHoM IIpuMopbe SIMOHCKAsI JUCHUYKA BCTpeya-
JIach B LIEHTPpaJIbHO YacTy paiioHa, pacrnpenessisich
pPaBHOMEPHO B HEOOJBIINX KOJIWYECTBAaX, MPUYEM
HepeaKko Ha HeOOJIBIIOM yaajeHuun oT oepera. B Ta-
TapCKOM MPOJIUBE SITTOHCKAsT TMCUUYKA OTMEUeHa BIOJIb
DIyOMH C Y3KUMM JAMaria30HOM 3HAYeHMii, MaKCUMaslb-
Has TwIoTHOCTH (1821 kr/KM?) oTMedeHa B paiioHe Co-
BeTckoi [aBaHu (49° c.11.) Ha ry6uHe >200 M.

Barumerpuyeckoe pacnpeaeieHne

PacnipeneneHue SIMOHCKOM JUCUYKU TI0 TIIyOU-
HaM B BECEHHMI II€PUOJ HOCWUIO IOBOJILHO PaBHO-
MepHBIi xapakTep (puc. 3). [ToumMku e€ B 3T0 BpeMsI
ObLTM OTMEYeHbI Ha Bcex AuanazoHax — oT 20 mo 700 m.
Haub6omnblnas ynenbHasi INIOTHOCTD OBLJIa XapaKTepHa
st puana3zona 50—100 m (puc. 3a). 3aech Xe, a Tak-
ke Ha rmyonHax <50 M, BcTpedyaJiuch KpyITHOpa3Mep-
HBIe ocobu maccoit >200 r (puc. 30).

B netHwmit nepron SMoHCKas TUCUYKA OTKOUEBBI-
Bajia Ha OOJblye IyOMHBI, KOHLIEHTPUPYSICh 3a Mpe-
JeamMu 1ebgda nryoxke 200 M, B OCHOBHOM, B quarna-
3oHax 200—300 m 1 300—400 M (puc. 3). JletoM mipak-
TUYECKU Ha BCeX IMana3oHax IIyOuH CpemIHsis Macca
pbI6 Haxoaunack B npenenax 150—200 r, u ToabKO Ha
nryonHax <50 M B yJI0BaX BCTpevyasiach MOJIOIb Mac-
coit <25 .

OceHblo SIMOHCKAs JIUCUYKA TPoJioKaia ocTa-
BaTbcsl B OCHOBHOM Ha ryouHax 200—300 m. ImaB-
HBIM 00pa30M 3[1eCh 0OUTAJIM KPYITHBIE OCOOM; PHIOBI
MEHBIIIET0 pa3Mepa OBLIM paccpemoTOYeHBI OoJiee
mupoko — B nuamnaszoHe 100—500 m.

Takum o06pa3zoM, HECMOTPSI Ha TO UTO Yallle BCEro
SIMOHCKasI JIMCMYKA MONaaaiach B yJIOBaX IIPU TpaJie-
HUSIX HA TpaHUIIE IIeabgha U MaTepUKOBOIO CKJIOHA,

C.1I.
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. :_ﬁ@ I‘m)- b O—>1000—3000 ~

1 1 1 1 1 1 1 1 1 1
131°132°133°134°135°136°137°138°139°140°141°142°
B.I.

Puc. 2. PacnipeneneHue sIMOHCKOM JTUCUIKU Percis japon-
ica B poccuiicKrX Boziax SIMOHCKOTO MOPSI B pa3HbIE Ce30-
HbI 2001—2018 rT.: a — BecHa, 6 — J1€TO, B — OCEHb.

OHa 00JIaJaeT BBLICOKOM 3BPUOATHOCTHIO, BCTpeYa-
SICb, IO HAILIMM JAaHHBIM, Ha m1youHax 31—670 M.

3aBHUCHMOCTB pacnpeaeieHns
OT NPUAOHHOI TeMnepaTypsbl

SnoHckas IMcuyka B TeUeHUe rofa B 1IeJIOM OTMe-
YeHa B BOTHBIX Maccax ¢ Temireparypoid —0.5... +4.0°C,
Mpu 3TOM MpakTudeckn 90% MOMMOK 3TOTO BuUAA
MPUXOIMIOCH Ha Oosiee y3Kuil auamna3oH: 0.5—2.0°C
(puc. 4). s CepepHoro IIpumopss 3apeructTpupo-
BaHBI TOMMKH JIBYX B3POCIBIX 0COOEH B MI0JIe Ha TTy-
ounax 31 u 52 M ipu Temrniepatype 12.2 u 12.1°C. Tak-
K€ OTMEUEHBI YJIOBHI SITOHCKOM JIMCUYKH B JICTHUIA
TepUoI Ha MAJIBIX TNIyOMHAX, T1e TeMIIepaTypy BOIbI

BOITPOCHI UXTHUOJIOTHUH Ne 2
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Bozax fnoHckoro mops B pasHele ce30HbI 2001-2018 rr.: () — BecHa, (f3) — 1€eTo, (Fg) — OCEHb.

40

30

25+

20

Ions pui6, %

15+

10

/LSS A7
(L LLLLLLLL LIS A

/A

. N

0
—0.5-0

.6—1.0 1.6—-2.0 2.6-3.0 53.6—4.0

ok

12.1-12.5
Temmnieparypa, °C

Puc. 4. Pacnipenenenue simoHCcKoOW Tucndky Percis japonica B pocCUICKUX BOmaX SITOHCKOTO MOPST B 3aBUCUMOCTH OT TEMIIe-
patypbl npuaoHHOTO ciiost Boasl B 2001—2018 rr.

HEe U3MEPSINU, HO KOCBEHHO 3TO CBUAETEIBCTBYET O  Bepo-3alagHoi JacTsax SMOHCKOro MOpst MOXET OOU-
TIEPEHOCUMOCTH BUAOM JIOCTATOYHO MPOTPETHIX BOA.  TaTh B JOBOJIBHO LLIMPOKOM JUAIla30HE TEMIIEPATYP, HO
Takum o6pa3oM, SITTIOHCKad JIMCUYKA B CEBEPHOI 1 ce-  IEePKUTCS IIpeuMyllecTBeHHO B npeaenax 0.5—2.0°C.

BOIMTPOCHI UXTUOJIOTUN  T1OoM 63 Ne 2 2023
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Puc. 5. Pa3zmepHbrlii coctaB (a) 1 3aBUCUMOCTbD JJIMHA—Macca (0) y sImoHCKOM TUcu4Ku Percis japonica 3 TpanoBbIX YJIOBOB B

poccuiickux Bomax SAAnoxckoro Mopst B 2001—2018 rr.

Pa3mMepHblii cocTaB

B ynoBax B poccuiickoii 30He AmoOHCKOro Mops
obias ajauHa tena (7'L) armoHCKO JUCUYKY BapbU-
poBaiyia oT 9 10 44 cm (puc. 5a). MoaaabHYIO IpyIIny
coctaBiisiid peiobl TL 29—33 (B cpeaHem 29.4) cm.
Bcero usmepeno 1214 ocobeii.

3aBucuMOCTh Maccel (W, r) Tena OT ero IIMHBI
(TL, cM) y SITIOHCKOM JMCUYKM 13 Bon SmoHCcKoro
MOp$ ONMChIBaeTcd ypaBHeHueM: W= 0.0236 712609
(R?> = 0.833) (puc. 50).

MHoroJieTHAA ANHAMHAKA OMOMACCHI

MakcumManbHasi O6uMomacca SIMTOHCKON JHUCUUKU
otMmeueHa 111 Boa CeBepHoro [Ipumopss: B 2007 1. —
181 1,820131. — 204 T B 2014 1. — 189 T (purc. 6) Ipn
CpEeIHEMHOTrOJIETHEM 3HaUeHUU 92 T. a BTOPOM MecTe
o oOMINIO BUIa ObUI MaTepUKOBBIH 1Ieib¢ TaTap-
CKOTO IMPOJIMBA, 31ECh BHICOKME 3HAUYEHUSI 0MOMaCChl
6butn Takke B 2013 1. — 155t B 2015T. — 126 T. B
3ai1. [lerpa Benukoro BbICOKUIT YPOBEHb 3HAYECHUI
Ouomacchl SIMOHCKOW JUCUYKMU 3apErucTpupoBaH B

2009—2012 rr. — 58—82 1. TexHn4yeckKre BO3MOKHO-
CTH CyIOB, Ha KOTOPBIX IPOBOIUJIM OLIEHKH 3a11acoB
B 3aj. Ilerpa Beaukoro go 2009 r., He MoO3BOJISLIU
OXBaThIBaTh NNIyOUHHI > 150 M, COOTBETCTBEHHO 3ara-
CBI pacCMaTPUBAEMOTIO BH/Ia OCTABAIMCH HETOYUTEH-
HbiMU. Eciiy He OpaTh B pacu€T 3TU TaHHbBIE, CPEIHSIS
Ouomacca SImoHCKOM TMcUYKM B 3ai. Iletpa Benuko-
ro coctaBisia 45 1. JJanubrx 13 Bon 3anamgHoro Caxa-
JIMHA B HAIlIEM PacIIOPsSIsKeHUM HEMHOTO, HO ChEMKa
2015 r. moka3aja HEBBICOKOE 3HaYeHUE OMOMACCHI
SITTOHCKOM JIMCUYKM JIJIST 9TOro pernoHa — 11 T.

OBCYXIEHHNE

SlmoHckast IMcudka B pocCUCKMX Bogax SAAnoH-
CKOTO MOpsI BeAET ocemiblii 00pa3 XW3HU U B Teue-
HUE rojia IMPaKTUUEeCKU HE COBEPIIAeT TOPU30HTATIb-
Hble MUTpaly. MOXHO BBIIEIUTH ABa JOKAJIbLHBIX
paiioHa, rae e€ yJIOBEI B JII000i1 Ce30H Jal0T BEICOKUE
OIIEHKM, — 3TO 3aragHas yacts 3aj. [lerpa Benukoro
U [1yOOKOBOHAsS YacTh TaTapCKoro npojuBa, Mex-
ny M. JlJamanoH un CoBerckoii I'aBanbio. Hanmenee
NpearnoYruTaeMoil akBaTOpUe OJisl SANOHCKOW Jiv-

BOITPOCHI UXTUOJIOTUMU  TomM 63 Ne 2 2023
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Puc. 6. MHOTONIETHSIST AMHAMUKa GMOMAcCChl ITOHCKOM TUCUYKU Percis japonica B pa3HbIX palilOHaX POCCUMCKKX BOJ SITTOHCKO-
TO MOPSI IO TaHHBIM YUYETHBIX TPAIOBBIX ChéMOK: I — 3ai1. [letpa Benukoro, 2 — CeBepHoe [Ipumopsbe, 3 — TaTapckuii IIpoJInB,

4 — 3amangHerii CaxaauH.

CUYKU SIBJISIIOTCS BOMABI BIOJb lefibda 3anagHoro
CaxammHa. Bo3MOXXHO, Takast OlIeHKa CBsI3aHa CO CpaB-
HUTETBHO HEOOJBIINM KOJIMIECTBOM BBITTOTHEHHBIX
3nech TpajdeHuil. OgHako paHee yXe ObUla BbISIBJIEHA
nomoOHasT TeHACHIIMsI, KOTHa CKOTUICHMS SITTOHCKO
JIMCUYKUA OTMEYaJI JIMIIb MOPHUCTEE W CeBepHee
M. JlamanoH (48°40° c.m.), a y IOXHOH YacTu
o-Ba CaxaJInH B TPAJIOBBIX YJIOBaX 3TOT BUI He OOHA-
pyxuBanu (Mxapus, 2015).

OCOOEHHOCTBIO pacrnpenesicHUs SITTOHCKOM JIM-
cnuku B CeBepHoM IIpuMopsbe sIBAsIETCS TO, UTO OHA
37eCh B TEYCHHUE To/la He 00pa3yeT IVIOTHHIX CKOILIE-
HMI1 1 paBHOMEPHO pacnpeaessieTcs Mo BCeMy paio-
Hy. DTO CBsI3aHO, MO BCE BUAMMOCTH, C OCOOEHHO-
CTSIMM TOHHOTO MAaJIONOABIKHOIO 0o0pasa XXU3HMU.
Takum pr10aM B 11€JJ0M HE CBOMCTBEHHO 00pa30BbI-
BaTh TUIOTHBIE CKOIUJICHUSI M COBEpIIaTh aKTUBHBIE
ce30HHbIe Murpauuu. s 3Toil aKBaTOpUM Xapak-
TepHa camMasl BbICOKasl 4acTOTa BCTPEYAEeMOCTH pac-
CMaTpUBAEMOTO BUJIa B yJIOBax JOHHOTO TpaJia Cpeau
Bcero cemeiictBa Agonidae — 13.3%, moutu B 2.5 pa3a
Bellle, yeM B 3aj. Ilerpa Benmukoro m Tarapckom
poJinBe (COOTBeTCTBEHHO 5.9 11 5.5%) (ConoMatoB,
2019). Takke 31eCh, B OTJIMUME OT OCTAJILHBIX paiio-
HOB CEBEPHOI 1 ceBepo-3aragHoi yacTu IImMoHCKOro
MODSI, MMPAaKTUYECKU OTCYTCTBYeT IieiabghoBasi 30Ha,
MO3TOMY SIIIOHCKAs JIMCUYKA BCTpedaeTcs OJIM3KO K
OeperoBoii yepTe.

B neTHMit 1 oceHHMI TTIEpUOABI ITTOHCKAs TUCUY-
Ka 00pa3yeT CKOIMJICHUsI Ha TpaHUlIe ejibgha U MaTe-
PUKOBOIO CKJIOHA, IIPEUMYIIEeCTBEHHO Ha IIyOMHaxX
200—300 M. OueBHUIHO, 3TO CBSI3aHO C HATYJIBHBIM 3Ta-
BOITPOCHI UXTHUOJIOTUN Ne 2
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OM XM3HU, KOLJa BUM IIPUACPKUBACTCS UJIMCTBIX U
MecYaHBIX TPYHTOB, muTasch monmxeramu (Imybo-
koB, Opios, 2008).

PaBHOMepHOe pacripeneeHre 1o BceM 0aTuMeT-
pUYECKMM Aualia30HaM BECHOM, BEPOSITHO, CBSI3aHO
C MUTPALIUSIMU € OOIBIINX TIYOUH, TAS IPOXOIUT 3U-
MOBKa SITOHCKOM JINCUYKU, B CYyOJIUTOPAJIbHYIO 30HY
JUIST HepecTa. MUrpayu SITOHCKOM JIMCUYKY B Map-
Te—arnpeJe Ij1s HepecTa Ha MeHbIre ITyorHbI (180—
260 M) xapakrtepHnl i1 Box Kamuatku (TokpaHOB,
1991). B Bomax 3anagHoro CaxaanHa BeCEHHUE CKOII-
JICHWS 3TOT B 06pa3oBeiBai BOmm3u 100-MeTpoBoOit
M300aThl, YTO TAKKE CBSI3BIBAIOT CO CPOKAMU HeEpecTa
(Ukapus, 2015).

B pa3HbIx ucTouHMKax UH(MOpMALKUS O BpEMEHU
HepecTa SIMOHCKOU JTUCUYKHU PA3HUTCS TaXe Y OMHUX
U TeX ke aBTOpoB. st SITIoHCKOTro Mopsl yKa3bIBaeT-
cs1, 4TO OHA HepecTtuTcs BecHoit (CokonoBckuii, Co-
KoJyioBckas, 2008) wiau B JeTHE-OCEHHUI NEpHO.
(CokonoBckuii u ap., 2011). nss BocToyHOKaMyaT-
CKUX BOJ yKa3bIBaeTcsl BeceHHU HepecT (TokpaHoB,
1991), a mo3:xe roBOpUTCSA 00 00pa3oBaHUU HEPECTO-
BO-HaryJbHBIX CKOILJICHUIT B utoHe—aBrycte (Tokpa-
HoB, OpJos, 2008). s 3anagHoit yactu bepuHronsa
MODpsI TaKKe yKa3bIBaeTCsl, UTO B MEPBOU TMOJIOBUHE
WI0JIS1 SIMOHCKAs IMCUYKA 31eCh HaXOAWJIach B TIpe/-
HepecToBoM coctositHuu (Imy6okos, Opios, 2008).

Panee yka3bIBajioch, 4TO MOJOAb TSITOTEET K
MEHBIIUM [IyOMHaM, 4eM B3pocible peiobl (HoBu-
KoB u ap., 2002; CokonoBckuii u ap., 2011). OgHako,
MpoaHaIU3UpPOBaB OOJIbIION 00BEM MaTepuaia, Mbl
BUIMM, YTO HA MUHUMAaJIbHbIE TJTyOMHBI BECHOI 3a-
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XOJISIT KPYITHBIE OCOOM SIMOHCKOM tnucuiku. KocBeH-
HBIM JJOKa3aTeILCTBOM B MOJIb3y BECEHHEro HepecTa
B 30HE BEpXHETO LIe/Ibda CIIY>KUT IIPUCYTCTBUE 3[I€Ch
KPYITHBIX 0CO0€il B MapTe—Mae M IMTOMMKH MOJIOAU B
nioHe—ceHTsI0pe. Tak Kak OMOJ0Orus 3TOro BUAA B
SlrmoHcKOM MoOpe u3ydeHa HeJOCTaTOYHO, BOIIPOC O
CpOKax 1 MecTax 00pa30BaHUSI HEPECTOBBIX CKOILIS-
HUU TpeOyeT majJbHENIIIero yTouHeHMSI.

OcobeHHocThIo penabeda nHa CeBepHoro [Tpumo-
pbsl SIBJISIETCSI MIOYTH MOJTHOE OTCYTCTBME I1eibda 1
pe3Kkuii cBay IyouH BOJIM3U OeperoBoii tuHuu. 1o
BCEl BUAMMOCTH, OTCYTCTBUE HEOOXOIUMOCTU CO-
BepLIATh MPOJOJIKUTEIbHBIE MUTPALIUU C TIIYOUH U
BBICOKAs CTEIIEHb 3BPUOATHOCTU SITTOHCKOM TUCUUKI
00yCIOBIMBAIOT €€ YJIOBBI BOMM3M Oepera B 3TOM
paiioHe B OTJIMYME OT COIpeebHbIX.

TemriepaTypHble TPEANOYTEHUST SITIOHCKOM JIM-
CUYKM B BOAAX POCCUICKOI 30HBI SITOHCKOro MOpsI
CXOIHBI ¢ TakoBbIMU B Bojax FOro-BocTouHoit Kam-
yaTKu, ceBepHbIXx KypuiIbCcKHUX 0-BOB M 3ariagHoOro
CaxanuHa, rae oHa obuTaeT npu Temneparype 0—4°C
(ToxpanoB, Opnos, 2008; Ukapus 2015). Panee, o
pe3yJbTaTaM MCCIIeIOBaHMIA TOJIBKO B 3ail. IleTpa Be-
JIMKOTO U TOJIBKO B JIETHHIA IIEpUO, SITIOHCKAsI JIMCUIKa
ObLIa OTHECEHA K CTeHOTepMHBIM BuaaM (CoJioMaToB
u ap., 2015). IMpu aHanu3e OOJIBIIOTO OOBEMA MaTe-
puana Bceit pocCHCKOM 30HbI SIMOHCKOro Mops 3a
pa3HbIe CE30HBI MOXKHO IIPUATHU K BHIBOLY, UTO TEM-
repaTypHbIii MOPOr JAaHHOTO BMA Topas3fo IIupe,
XOTSI IIPEANOYNTACMbII IMAa30H OCTAETCS B IIpeie-
nmax 0.5—-2.0°C.

Cpenu BUmoB ceMelicTBa Agonidae sSIIToHCKasT JIn-
CHYKa SIBJISIETCS OMHUM U3 CaMbIX KPYITHBIX TTPeICcTa-
BuTeJeil. SImoHCcKoe Mope HaxoaUTCsl Ha Iore apeasa
5TOTO BHIA 1, CpaBHUBAS HAIITW JaHHBIE TI0 pa3MepHO-
My cocCTaBy ¢ JaHHBIMU 13 Box, FOro-Bocrounoit Kam-
YaTKh U ceBepHbIX Kypmibckux o-BoB (TokpaHOB,
Opnog, 2008), MOXHO IIPUITH K BEIBOAY, YTO B CEBE-
po-3aranHoii yactu S1moHCcKOro Mopsi oouTaroT 60-
Jiee MesKkre ocodbu maHHoro Buaa. CpeaHuit pasmep
HAaITUX PBIO cocTaBisut 29.4 cM (TIpoTHB 32.6 cM KaM-
4aTCKMX), B yJIoBax npeobiaananu peiosl 7L 29—33 cm
(mpotuB 31—38 cM kamuaTckux). MakcumanbHast 7L
cocraBuia 44 cM (mpotus 46 cM KamuaTtckux). Ha ce-
Bepe apeaja, B 3amamgHoi yactu bepuHroBa mops,
SITTOHCKAasl JIMCUYKA MMeJla MeHbIlIMe pa3Mepbl — B
ynoBax Ipeoonaganu peiobl 7L 22—27 cMm, a MakcH-
manbHast TL cocrasisiia 39 cm (InmyGokoB, OpioB,
2008). fmoHckast aMcHMYKa U3 BOX 3allaJgHOil yacTu
bepunrosa mopst, IOro-Boctounoit Kamyatku n
ceBepHbIX Kypus mpu omuMHaKoBO# IJIWHE UMeEeT
OOIIBIIYIO MacCy, YeM 3TOT 3Ke BUJI M3 SIITOHCKOTO MOpsI.

AnoHcKas JMCUYKA PEryJsipHO BCTpedaeTcsl B
yJIOBaX OHHOIO Tpajia B CeBepo-3allaHON YacTu
SInoHCcKOro Mopsi, OMHAKO 3TU TTOMMKM, KaK ITpaBU-
JIO, eIMHUYHBI U He TIpeBbIIIaloT 1—2 3K3/TpajeHue.
DTOT BUJ 3aHMMAET MSITOE MECTO IT0 G1oMacce cpeaun
npencraBuTeseii cBoero ceMeiicTaa B 3ai. [leTpa Be-

Jymkoro u 'y 3anamgHoro Caxanuaa (CoaoMaToB u JIp.,
2015; Uxapus, 2015) u nomuHupyet B yjaoBax B Ce-
BepHoM [IpuMopbe 1 BOOJIb MaTepUKOBOI1 yacTu Ta-
tapckoro npoauBa (Comxomaros, 2019). Cumraercs,
YTO pOCT OMoMacchl Buaa B Bojgax Boctounoit Kam-
yaTku npuinéncsa Ha Havano 2000-x romoB (Tokpa-
HOB, Opios, 2008). B fIlmoHCcKOM MOpe 3TO Mpou30-
1o B Havajie 2010-X IT., BepOSITHO, CBSI3aHO C U3ME-
HEHHWEM TUAPOJIOTUYSCKIX YCITOBUIA.

SAKJIIOYEHHME

HecMoTps Ha pokoe pacripocTpaHEeHUE B 30HE
1Iejb¢a ¥ MaTepUKOBOI'O CKJIOHA B POCCUIACKMX BOJAX
SImoHCcKoro Mopsl, XxapakTep pacIpeaeeHs SITOHCKOI
JIMCUYKM HeogHoponeH. OHa MaJIounCclIeHHa y OeperoB
3anagHoro CaxajanHa, 0OCOOEHHO Y FOXKHOI YacTH OCT-
posa. B 3an. Ilerpa Bennkoro u B Tatrapckom 1mpo-
JIuBe 00pa3yeT CKOIJIEHUsI, MECTOIIOJOXEeHME KO-
TOPBIX MPaKTUYECKU HE MEHSETCS B TE€YCHME Toja.
Jlst CeBepHoro ITpmMopss XxapakKTepHO paBHOMEPHOE
pacripenejieHrue mo BceMy paiioHy, 0e3 MeCT CKOILIE-
HUI C BBICOKOM KOHLICHTpAaLUEH.

HauGonpiryto 6momaccy 3TOT BUI UMEET y Oepe-
roB CeBepHoro [IpruMopbst 1 B Bogax y MAaTepUKOBOTO
nobepexnss TaTapckoro IpojiMBa, HAUMEHBIIYIO — B
Bomax y 3anamHoro CaxanmHa. B 3ai. I[1eTtpa Bemko-
ro 6momacca HeBBICOKA, HO TIPU 3TOM BBIACISIOTCS
OTIEIbHBIC YYACTKM C BBICOKOM INIOTHOCTBIO 3TOTO
BUIA.

JIas STMOHCKOM JIMCUYKM XapaKTepHa >BpHOAar-
HOCTb, B HAIlIMX UCCJICIOBAHMSIX OHA BCTpevyaiach Ha
mryouHax 31—670 M, omHaKO B OCHOBHOM OHa oOuUTa-
eT Ha TpaHMIe LIedbda U MAaTEpUKOBOTO CKJIOHA
mexay nzodaramu 200—300 M. OTHOLIEHUE K TEMITE-
paType CXOIHOE — HECMOTPS Ha IIIMPOKUIA TUANa30H,
IIPY KOTOPOM SITTOHCKAST JINCUYKA MOXET BCTpeYaThb-
csl, KOHLIEHTPUPYETCS OHA B Y3KMX IPaHULIAX TeMIIe-
patypsl: 0.5—2°C.

PasMepnl SIMOHCKOI JIMCMYKM, KAaK MaKCUMaslb-
HbIe, TaK U cpeaHue, B IMOHCKOM MOpe MEHBIIIE, 4YeM
B Bogax Kamuarkn n CeBepHbix Kypni, Ho Ooiblie,
YyeM y 3aragHOOepMHIOBOMOPCKUX ocobeit. Takke oT-
JIMJaeTcs €€ YIIMTAHHOCTb — IIPY OIUHAKOBOI IJTUHE Y
HCCIIeJOBAHHBIX HAMU PbIO Macca ObLia MEHBIIIE, YEM Y
KaM4aTCKMX U 3araJHOOEPUHIOBOMOPCKUX.
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INpuBeneHa xapakKTepUCTHUKA pa3MEPHO-BO3PACTHOM U MOJIOBOI CTPYKTYp abopUTreHHbIX B JIoHCKOM Gac-
ceitHe 3B€3muaroil Benthophilus stellatus v noHckoii B. durrelli nyronoBok. CaMKu JOHCKOM ITyrOJIOBKH CO-
3peBaloT IpU JIMHE OKOJIO 35, 3B€3muaroit — 50 M. JIj1st ocHOBHOM YacTu (~74%) npou3BoaUTEICiA JOH-
CKOI TyroJIOBKM XapaKTepeH eIMHOBPEMEHHBIM HEpecT, 3BE3muyarasi OTKJIaAbIBaeT TPU IMOPLUU HUKPHI.
IMpogoXuTeIbHOCTh MEPUOIa Pa3MHOXKEHMS Yy STUX BUAOB COCTABISIET OKOIO 3.5 u 1.5 Mec. cooTBer-
CTBEHHO, a MHIUBUIYyaJIbHAas aOCOTIOTHAS IJI0MOBUTOCTH caMOK — 0.2—0.6 u 1—3 Thic. KpUHOK. Bce mpo-
W3BOMUTENN JTOHCKOM IYrOJIOBKM IMOTHOAIOT MOCJIE HEpecTa Ha BTOPOM IOy KM3HM, HE3HAYMUTEJIbHAS
4acTh 0COO€ii 3BE3MYATOM MyTrOJIOBKM TIOXXKMBAET 10 TPpeThero roga. OLieHEHbI CIIEKTPbl MUTAHUS, pa3Mep-
Has U OUoTOoNUYecKasi U3MEHUYMBOCTh, CTeNIEHb MUIIEBOTO CXOACTBA, U30UPATEIILHOCTh KOPMOBBIX Opra-
HU3MOB y 000MX BUAOB. JIJ11 HUX XapaKTepHbI CXOACTBO IMTUTAHUSI M BbICOKAs TMUILEBas IUIACTUYHOCTh. B
LIUMISTHCKOM BOIOXpaHUJIUIIE Y ITYTOJOBOK OCHOBHBLIMM KOPMOBBIMU OOBEKTAMU SIBJISIIOTCS MOJLIIOCK
Lithoglyphus naticoides 1 TMMUHKA KOMapoB, B HMXXHEM TedyeHUU p. JJoH — pasindHble pakooOpa3HbIe.
OO6OCHOBBIBAETC MPEAIOI0XKEHME O TOM, UTO B HACTOSIIIIEE BpeMS B BOIOXpaHMIKIAX Bokckoro Kkacka-
J1a oduTaeT TpU BUIA MMYTOJIOBOK (IOHCKasI, 3BEé31uaTast U MaxmynoekoBa B. mahmudbejovi). JloHcKast my-
rOJIOBKA pacceIlIach U B HIKHEM TeueHuM p. Bosra. E€ apean moMrMo HATMBHOTO A30BCKOTO M HOBO-
npuoopeTéHHOro Bomkckoro 6acceiiHOB, ITO-BUIMMOMY, BKJIIoUaeT B ce0st 1 YepHOMOPCKMIA.

Knrouesvie crosa: 38é3nuaras nmyrojioska Benthophilus stellatus, noHckast myrojioBka B. durrelli, XI3HEHHbII1
LIMKJI, POCT, IVIOJOBUTOCTh, IMTAHKUE, MHTPOIYKIIKS, ICTOPUYSCKUIA U IPUOOPETEHHBII apeasbl, JIoOHCKOI
OacceitH, Boymkckuii 6acceiiH.

DOI: 10.31857/S0042875223010010, EDN: EXMTPC

B HacTosee BpeMst pon Benthophilus BKIIIoYaeT B
ce0s1 21 Bun nemMepcalibHbIX OCHTOCOSITHBIX OBIYKO-
BbIX pei0 (Boldyrev, Bogutskaya, 2007; Kovaci¢ et al.,
2021), Tpu U3 KOTOPBIX HATUBHO OOUTAIOT B A30BCKOM
Oacceiine. B HizkHeM TedeHun p. JIoH, ero KpyIHBIX
npuTokax u LIMMISTHCKOM BOIOXpaHUJIMIIIE IITUPOKO
pacnpocTpaHeHbl 3BE3nuaras B. stellatus v HegaBHO
onucaHHast noHckas B. durrelli (Boldyrev, Bogutska-
ya, 2004; bonnsipeB u ap., 2021) myroioBku.

JJ1s1 IIyronoBOK XapaKTepHBI AOPCOBEHTPAIbHO
VIUIOLIEHHOE B MepeAHell YaCTUu TeJlo, KpyITHas, 111~
poKasl ToJioBa U MeJIKMe pa3Mepbl. MakcuMajbHast
cra”HmapTHas ajauHa Teja (SL) GOJIbIIMHCTBA BUIOB
He npesbiaeT 80 MM. Yellryst OTCYTCTBYET U 3aMeHeHa
CBOE0OOpPa3HBIMU ITOKPOBHBIMU KOCTHBIMU O0Opa3oBa-
HusiMu (Oyropkamu M TpaHyjiamm), hopma, pa3Mephl,
TUTOTHOCTD U XapaKTep PacroioXKeHUsI KOTOPBIX Ha MO-
BEPXHOCTU Tejla MMEIOT BaxKHOE€ TaKCOHOMUYECKOE
3HaueHue y aToi rpymisl peid (Haceka u ap., 2012).

ITyrojoBKu I€MOHCTPUPYIOT PEIIPOIAYKTUBHYIO
CTpaTeruio, TUITMYHYIO IJIs BCeX MPeaCTaBUTENCH ce-
meiictBa Gobiidae, BKITIoYast oxXpaHy KJIagKM CaMIIOM.
Mx cynTaroT MOHOLIMKJIMYECKUMM BUIAMU C TOPLIM-
OHHBIM MKPOMETaHUEM, MOrMOalIIUMK TI0CIIE He-
pPECTOBOrO Ieprojia Ha BTopoMm roay >ku3Hu (Miller,
1986; The freshwater fishes ..., 2004). B 1oxxHo0#1 yacTu
Kacnuiickoro Mopst B CUJTy OTHOCUTENILHOI pacTs-
HYTOCTH BETE€TAllMOHHOTO C€30Ha OCOOU HEKOTOPHIX
BUJIOB, MO-BUIMMOMY, CO3PEBAlOT U HEPECTSITCS B
OCEHHe-3MMHUI TIepuoj yXXe B BO3pacTe IOJIyroaa
(Parumos, 1985). B mecrax, rae 4uMcCJI€HHOCTb MyTo-
JIOBOK JOCTUTAeT 3HAYMTEIbHBIX BEJIMYMH, OHU WUT-
paloT HEMAJIOBAXKHYIO POJIb B MATAHWUU XUIIHBIX BU-
noB pei0 (Maiickuii, 1955; Boaabsipes, 2007).

B nocnenHue mecaTuiieTUst NOHTO-KAaCUMCKUE
OBIUKHM BBI3BIBAIOT OCOOBIN MHTEPEC, TaK KaK CPEIv BU-
JIOB 3TO TPYIIIBI €CTh IPUMEPHI YCHEITHBIX MHBA3WIA
(boryuxkas u np., 2004). B HEKOTOPBIX KPYITHBIX peKax
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YepHOMOpPCKOTO bacceitHa ¢ i3BMEeHeHEM MX TUAPOpe-
KMMa B pe3yibTaTe 3aperyjaupoBaHusi HabOomaercs
paccenenue myrosioBok (Kottelat, Freyhof, 2007). B
BOJDKCKMX BOIOXPAHWIIMIIAX M HIDKHEM TEUSHUH pe-
KW, BHE IPaHUI] CBOEr0 UCTOPMUUYECKOTO apeaya, OT-
MedeHa AoHcKasi myroyioBka (Boldyrev, Bogutskaya,
2007; bonneipes, 2021).

buonorus myronoBoK B IeJIOM MaJio M3ydeHa, a
cBedeHUs 00 ux oopase X1u3Hu B JlJoHCKOM OacceiiHe
OTCYTCTBYIOT. Lleab paboThl — oxapaKTepn30BaTh XKI3-
HEHHBIN IUKJI, pa3MHOXEHME, TUTaHNE, pacIipocTpa-
HEeHUe 3BE3MYaTOM 1 JOHCKOI MyTOJIOBOK.

MATEPUAJTI U METOINKA

Marepuan cooupanu B 2001—-2021 rr. B HumisH-
ckoM Bopoxpanmmiie v B 2003, 2004 rT. Ha HIDKHEM
yuactke JloHa B rpaHuiiax PocTtoBckoii obiactu. B Bo-
JIOXpaHWINILIE PBIO OTJIABIMBAIA MaJIbKOBBIM OMMTpa-
JIOM M BBIOMpAJIN U3 AeJIM IPOMBICJIOBOTO HEBO/Ia Ha
HexpacoBckoii TOHe, pacrojioKeHHOI B BepXHEll ya-
ctu Bogoéma — B 20 kM Bhime T. Kanau-Ha-Jlony, a
TaKK€ B XOJI€ MaJbKOBBIX (MaJIbKOBBIE BOJIOKYIIIA U
OUMTpaJT) U pexe YYETHBIX TPATOBBIX ChEMOK 10 BCeid
ero akBaropuu (Bexos u np., 2014). CBeneHust o ckaTe
MOJIOAY ITyToJIoBOK uepe3 Bomkckyio (Bonrorpan-
ckyo) I'OC noayueHbl u3 oT4€ToB Bonrorpaackoro
KOHTPOJIbHO-HAOII0IATeIbHOTO MyHKTa HikHeBOIK-
ckoro ¢mmmana IimaBHOro 6acceifHOBOTO YITPaBJICHUS
MO PHIOOJIOBCTBY U COXPAHEHUIO BOAHBIX OMOJIOTHYE-

ckux pecypcoB (HkHeBOKphIOBOI) .

B LIyMJISHCKOM BOOOXpaHWIMIIE OCHOBHEIM OpY-
JIMEM JIOBA OBUI CaMOJIEITbHBIN MaJIbKOBBIN OMMTpAJ C
pamoii 80 % 42 cm. TpajieHUsT TPOBOAMIIN CO CKOPO-
cThio 1.6—2.2 KM/4. [7TyOMHBI, Ha KOTOPBIX IPOBOAM-
JIM JIOB, BapbupoBaianu B npenenax 3—20 m. Pasmep
sTYeU eI MaJIbKOBOTO OMMTpajia — 3 MM, IPOMBIC-
JIOBOTO HeBOJA 1 yU4E€THOTO Tpajia — 30—45 mm. Hdmm-
Ha MaJIbKOBOM BOJIOKYIIN 25 M, sTuest — 4 MM.

Ha nmxHeM ydyactke JloHa MaTepuran cooupanu B
Mae U UI0JIe B pelicax, opraHn30BaHHBIX A30Bo-Yep-
HoMopckuM pumaiom BHWUPO, u3 ynoBoB ouMTpaia
(6umtpai-/1), uMeroriero packpbitue 2.0 X 0.6 M 1 Ky-
Tel u3 xamcopoca (suest 4—6 MM) IUIMHOM 6 M, Ha
y4acTKe OT CTaHUILIbI MeInXoBCKas 0 YCThsI.

IlyronoBok B ynoBax pa30oupanyd MO BUIOBOMY,
II0JIOBOMY, KOJIMUYECTBEHHOMY M pa3MEpHO-Macco-
BOMY COCTaBy. 3a CTaHIAPTHYIO IJIMHY Tejla IPUHU-
MaJii PaCCTOSIHUE OT BEPILMHBI PhLJa 10 KOHIIA TUITY-
pajbHOro KoMiuiekca. B oTnebHbIX cydassx IpUBO-
mutcs obmas miuHa (71). I conocTaBiaeHUS C
JIaHHBIMU JIMTEPATYPbl, B KOTOPHIX IPUBOAUTCS TOJIBKO
TL, njst TOHCKOI ITyTOJIOBKM MCITOJIb30BaIM COOTHO-
mweHue SL = 0.847TL — 1.48 (n = 92 5k3., R2=0.99),
14 3Bé3a4atoit — SL=0.837L —0.63 (n=134, R =
=0.99). IlpomepeHo 1.6 ThIC. 3K3. 3BE3TUaTON U

' ®onns HwuxHeBoXphIOBOIA.

BOIMTPOCHI UXTUOJIOTUN  T1OoM 63 Ne 2 2023

2.3 TBIC. 3K3. TOHCKOM MyrooBoK. OOBLEMBI KOHKPET -
HBIX BEIOOPOK T10 y4aCcTKaM BOIOEMOB U 10 BpEMEHU
cOopa yKa3aHbl B COOTBETCTBYIOIIMX TaOJUIIAX U PU-
cyHKax. I1pm n3roroBnenun pororpaduit perd mom-
KpalllMBaJIM aJIu3apUHOM.

Kpome Toro, B paboTe nmpuBeaeHbI CBEASHMS O ITy-
TOJIOBKAX, COOpaHHBIX aBTOpaMu B Bormkckom Gacceii-
He B 2001—-2015 1., a TakKe o mmoaydeHHBIX B 2011 T.
ot A.4l. Mouy u B.K. Pomanecky (MHCTUTYT 300J10-
run AH Monnossr) 16 3k3. SL 28—49 MM, BEUIOBIIEH-
HBIX B 2006 T. B HU30Bbe p. JIHECTp Ha ydacTKe peKu
MexXny c. YcTbe U T. KpuysieHs.

O06paboTKy JaHHBIX IO MJIOAOBUTOCTH IMPOBOIN-
JIM C IOMOIIBIO METOIVKY IJIsI TIOPLIMOHHO HEPECTSI-
myxcea peio (Crianosckast, I'puropam, 1976). Ycera-
HaBJIMBaJIM CPOKM HepecTa, KOJIMYECTBO MOPLIUIL UK-
PBI ¥ YMCJI0 UKPUHOK B KaXmoii 13 Hux. [J1s1 aHanm3a
JIUHAMHUKU CO3pEBAHUS TTOJOBBLIX MPOAYKTOB CaMOK
ucnojb3oBaau Koadduuument 3peaoctu (K3) — or-
HOIIIEHWE MaCChl TOHAJ K Macce Tejla, BRIpaXXeHHOE B
npoleHTax. /i1 ycTaHOBJIEHMs 4YuMciia MKPUHOK B
OoYepeIHOil co3peBalolleil MOPLUKM Y CAMOK C MOJIO-
BbIMHU ITponyKTamu Ha 1111V ctaguu 3penoctu poBo-
JIVIM TIOACYET B TOHAMAaX KPYITHBIX KEJITKOBBIX OOIIM-
TOB muaMeTpoMm 0.7—1.5 MM IIpH1 NX YETKOM pa3sMEpPHOM
000co01eHnH oT oouuToB nuaMeTpom <0.6 MMm. Becero
TOACYMTAHO YMCJIO MKPUHOK B OYEPEIHBIX MTOPLMSIX Y
88 9K3. 3B€3muaToii 1 143 5K3. MOHCKOI1 ITyTOJIOBOK.

CocraB Uiy UccienoBaJiu CYETHO-BECOBBIM Me-
tonoM (Mertoauueckoe mocodue ..., 1974). B nuie-
BOM KOMKE BBIJEJISUIN CAEAYIOIINe TPYIIIbl OpTaHU3-
MOB: MosuTiocku (Mollusca), IIaHKTOHHEIE PaKO00-
passble (Cladocera, Copepoda), musuasl (Mysida),
ramMapuabl (Gammaridae), kopoduuasl (Corophii-
dae), mmunnaku koMapoB (Chironomidae, Culicidae),
yepBu (Oligochaeta, Polychaeta), pelObI 1 TIpouue.
Toabko MOJITIOCKOB, PbIO M HEKOTOPBIX HACEKOMBIX
OIpeaessiv 10 pojia JIU BUIA, OCTaIbHbIE OpTaHU3-
Mbl — 0 YKa3aHHBIX TAKCOHOMUYECKUX KaTETOPUA.
OTaenbHO YYUTHIBAJIU HEMUIlEeBble 00beKThl. MoJ-
JIDCKOB, MU3UJ, U TaMMapuJ MO BO3MOXHOCTHU TPO-
Mmepsuti. Becero 6pu10 00padoTaHo 574 KemaymodHOo-
kuiedyHbix TpakTa (2KKT) myrosioBok o6oux BUAOB
u3 LumasiHckoro BomoxpaHuiuiina (paiioH Hekpa-
coBckoit ToHM (337 5K3.), MPUIUIOTUHHBIN y4acTok (9))
U HIKHeTo TeueHus JloHa (228). J11s1 xapaKTepucTh-
KM CIIeKTpa MUTaHUs UCTOJAb30BaId TaKue MoKas3a-
TeJIU, KaK YacToTa BcTpedaeMocTu (F, %), monst Kaxk-
JTIOTO KOMITOHEHTA MUY 110 Macce (P, %) v oOIIii MH-
nexc HarmomHeHUsa KKT (Ind, %oo) — OTHOIIIeHWE
MAaccChl BCETO IUILIEBOTO KOMKA K 00I111eit Macce phHIObI.

st cpaBHEHUSI CMIEKTPOB MUTAHUS IBYX BUIOB
MYTOJIOBOK MCIOJb30Ba UHAEKC TUIIEBOTO CXOM-
crBa (MIIC) Hlopsiruna (1952). Muaexcowl u3ou-
panusi (E) paccuuteiBasiu mo ¢dopmyie MBraesa
(1955). lng onpeneneHus CTeTeHU MepeKpbiBaHUS
MX TUIIEBBIX HUII PACCUUTBHIBAIN MHIAEKC XOpHa:

C, = 2Zx,<y,-/(2x,-2 +Zyi2), Tae X; U y; — 3HAYCHUs
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OTIEJIbHBIX KOMIIOHEHTOB B ITUILEBBIX KOMKaX pbIO, %.
MHpexc paBeH HYJIIO IIPU MOJIHOM Pa3IMuuU MUIIEe-
BBIX HUIII U €IMHULIE — IIPU IIOJTHOM MX COBIIaICHUU.
3HayeHure uHaekca >0.6 paclieHUBaJIM KaK O1OJIornye-
CKM 3HaYMMOE€ MepeKphIBaHUE MUIIEBBIX HUIII.

1 XapaKTepuCTUKU TOHHBIX [IEHO30B BEPXHETO
yyactka [{umnsgHckoro BomoxpaHuiuina B 2009—
2015 rr. B mpeaeiax HECKOJbKUX KMJIOMETPOB BbIIIIE
n Hike HekpacoBckoii ToHU IIpoBOAMIM cOOp IIpO0
OeHTOoca Ha mryomHax 2—14 m mHouepmartenem Ile-
TepceHa ¢ momansio 3axsara 0.025 m2. Beero o6pa-
0otaHo 22 nipoObl. B Kaxmoit mpode olleHUBaIN Ka-
YeCTBEHHO-KOJIMUYECTBEHHBI COCTaB BaXHEMWIINX
TPYIIT OECITO3BOHOYHBIX.

PE3VIIBTATHI U ObCYXIEHWE
Pa3smepHO-BO3paCTHOI M MOJIOBO# COCTAB

Pa3MepHBbIii cocTaB 3BE304aTON U JOHCKOI ITyro-
JIOBOK, COOpaHHBIX B pPa3HbIe CE30HbI B OHUX U TeX
K€ MECTOOOUTAHMUSIX, CYLLIECTBEHHO Pa3jIMyaeTcs, YTo
OO0YCJIOBJIEHO Pa3IMYUSIMU B TEMIIE POCTA U CPOKAX He-
pecta. JIoHCKas MyrojiloBKa CpaBHUTEIbHO HEOOJIb-
1asi. MakcuMalibHble CTaHIapTHAs JUIMHA U Macca ro-
ToBabIX (1.) caMIIOB B KOHIIE BECHBI COCTaBIISIIOT 66 MM
(TL 82Mm) m 9.5, camok — 54 MM (TL 66 MM) 1 4.6 T.
CooTHollleHUe JJIMHA—Macca y 3TOro Bua anipoKCHU-
MUpPYETCS CTENEHHBIM ypaBHeHUeM: W = 107353184
(n =383, R> = 0.96). Bce mponsBoanTesM rocje Hepe-
cta norudaiot. [TocnenHux nByxjieTok (1+) orMeyaroT B
aprycre. C ceHTs10ps1 B LIMMJISTHCKOM BOIOXpaHUJIMILIC
MPUCYTCTBYIOT TOJIBKO cerojietku (0+) (puc. 1), xots,
Cylsl IO pa3MEPHOMY COCTaBYy ITYyTOJIOBOK B CEBEpHEe
pAacCIOJIOXEHHBIX  BOJOEMAX HOBOIPUOOPETEHHOTO
apeasa, KakuM siBisieTcsl KyiiOnieBckoe Bogoxpa-
Hunuiie (Kynepckuii v ip., 1995), IByxXJIeTHUX ITPOU3-
BoOJWTEN el B 3HAUUTEILHOM KOJIMYECTBE OTMEUAIOT U B
CEHTSI0pe, BUIIMMO, U3-3a CABUTra CPOKOB Hepecta. Kak
U Yy JOpYruX MpeAcTaBUTEIeii a30BO-4epHOMOPCKMX
6brakoB (KammamHa, 1976) caMIibl B pOCTe OIepesKaloT
camMok (puc. 2). 3aBUCMMOCTb IUIMHBI OT Bo3pacTa (B
CyTKax) HJOHCKOH ImyrojioBku (Bo3pacT 0+, 1.) onuchi-
BaeTcsl ypaBHeHUEeM: j1s1 caMioB — SL = 14.302In(x) —
—40.881 (n = 679, R = 0.98), miga camok — SL =
= 11.5381In(x) — 29.026 (n = 895, R = 0.99).

3Bé3auaras MmyrojoBKa 3HAUMTESIbHO KPYITHEe TOH-
ckoii. JImrHa M Macca caMbIX OOJIBIIIUX CaMIIOB, OT-
MEUYEHHbIX B paHHEBECEHHUI Mepruoj HabMI0AeHUIA,
cocrtabiisiiiv 98 Mm (TL 117 Mm) u 32 1, camoK — 83 MM
(TL 104 mm) u 17 1. CooTHOIIEHUE IJTMHAa—MAacca arl-
NIPOKCUMUPYETC ypaBHeHHeM: W= 2 X 1073513081
(n =339, R?> = 0.98). MakcuMaiabHbIe pa3Mephl CaM-
oB (7L 135 mm) u camok (7L 110 Mmm) aTOrO BUIA,
yKa3blBaeMble 11 A30BCKOTO MODSI, HE3HAYUTEJIbHO
oonbmie. Panee cunranm, 4To BCe TIPOU3BOIUTENM TTO-
rudaroT MocJjie HepecTa Ha BTOpoM romy kKu3Hu (MeuH,
1927a, 19276). B BomoxpaHuIuIe OCHOBHAS 4aCTh
MPOU3BOJAUTENIEN MOrMOaeT TOAOBUKAMU, HO B BOJO-

€Me OTMEYaroT OTIEIbHBIX 0COOEi NBYXJIETOK U IBYX-
ronoBukoB (2.). Tak, BMecTe ¢ cerojeTkamu (puc.
3a), nmoiiMaHHBIMU B KOHIIe Aekadps 2015 1., oTmeue-
HBI, CyJsI 10 YETKOMY 3MMHEMY KOJIbILy Ha OTOJIUTAX, U
nByxjaeTHue camubl SL 83—94 mMm (puc. 30), a penkue
BK3eMIUISIpEL SL > 90 MM, OTJIOBJIECHHBIC BECHOI, SIB-
JISUIMCH aByXxromoBukamMu (puc. 1). Ocobu o6omx mo-
JIOB cTapllle IBYXJIETHEro BO3pacTa OTMEUEHbI U Y ITy-
royioBku bepra B. leobergius B 1oxHoi1 yactu Kac-
nuiickoro  Mopg  (Patimar et al., 2019).
MaxkcumanbHas SL 3tux BUmoB gocturaet ~ 110 mm,
4TO 3HAYUTEILHO OOJIbllle, YeM Yy OOJILIIMHCTBA
npencrapureneii pona (~33—80 mm) (Boldyrev, Boguts-
kaya, 2007). Cam1ipl orepexkaroT caMOK B pocTe (puc.
4). PazMepHO-BO3pacTHasl 3aBUCHUMOCTb Yy CEroJie-
TOK—TOJOBUKOB OITMCHIBAECTCSI ypaBHEHUEM: IS
camuoB — SL = = —0.0011x> + 0.5672x — 2.8816 (n =
379, R>=10.99), g camok —y = —0.0007x? + 0.3804x
+2.8377 (n = =442, R*? = 0.99).

Cpenm HEMoJI0BO3PEJILIX ITyTOJIOBOK 000MX BUIOB
JIOJISI CaMOK BBIIIIE, YeM caMLOB (puc. 5). DTo, BUIM-
MO, OOYCJIOBJIEHO TEM, UTO B IIEPUOJ PA3MHOXEHHUS B
rué3ga, oxpaHseMble caMllaMU, KaK 3TO U3BECTHO
JUIST IPYTUX BUJIOB IIOHTO-KACIIMMCKUX OBIYKOB, MO-
I'yT OTKJIAABIBATH UKPY HECKOIBKO caMoK. C HayaioM
HepecTa TmoeIb CaMOK oIlepeskaeT ruoesib CaMIIOB.

PasmHozxkenue

ITokazaTeneM NOPLIMOHHOCTU UKPOMETaHUsI 000~
MX BHUIOB ITyTOJIOBOK SIBJISIETCSI HaJIWYME B TOHAZaX
CaMOK pPasHOpPa3MEepPHBIX OOLUTOB IIPOTO- U TPOdo-
IJIa3MaTUYECKOTrO pocTa B IIpeIHEPECTOBbIN U B pa3-
rap HepecToBoro mepuonoB. B smunukax IV craguu
3PEIOCTU JUAMETP KEJITKOBBIX OOLIUTOB Y 00OUX BUIIOB
Ha KOHe4YHOM (ba3e pa3Butus cocrapiser 1.3—1.6 Mm.
HMkpa nyroinoBokK B nepro SMOPUOHAILHOTO Pa3BU-
THSI, KaK 1 Y IPYTUX OBIYKOB, UMEET STUIIEBUIHYIO POp-
My, KOTOpPYIO OHa MPUOOpETaeT Ha MOCJIeAHEM 3Tare
CcOo3peBaHMUsl, el¢ HAXOOICh B LIEJIOMUYECKOM KU~
KocTu (puc. 6).

V¥ noHckoii myroinoBku K3 B arnpesie HU3KUiA 1 He
npesbiaeT 3HadeHus 5.8 (puc. 7a). Hepectuthbcs,
Cy/Jisl MO TIOMMKaM CaMOK C BLICOKUMU TToKa3aTesIMU
K3 (mo 24.6), Bug HauMHaET B IEPBOil MOJIOBUHE Masl,
KOTZa BOJAa B BOJOXpaHMJIMIIE MTporpeBaeTcs 10 15—
17°C. IIpomoKUTeIbHOCTh HEPECTOBOIO IIepHo/Ia CO-
craBisieT ~3.0—3.5 Mec. u 00yclIOBJIeHa pa3HOBpe-
MEHHOCTBIO CO3PEBAHUS U UKPOMETAHUS CAMOK pa3-
JIMYHBIX pa3MEPHBIX IpyrI. MUHUMaIbHAsS IJTMHA TO-
JOBUKOB B CepelMHe armpelisi cocTaBisgeT 16 MM, B
cepenmHe Mast — 25 MMm. CaMKM XXe HAa9YWHAIOT Hepe-
CTUTbC TIpu AoctkeHuu SL ~ 35 mMm. C masa no
HIOJIb B YJIOBAX BCETA PETUCTPUPYIOT OCO0Eit C HU3KM-
mu 3HaueHusiMu K3 (0.1—5.0), mo-BuaumMomy, i€ He
y4acTBOBaBIIIMX B HepecTe, a B aBrycre — yxe ¢ K3
TOJNBKO >5.0. Mononb nepBbIX AHEH KU3HU SL 6—9 MM
OTMEUaloT B BOJOE€MAaxX OO KOHIIA aBrycTa—Hadaja
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Puc. 1. Pa3mepHblii coctaB (cranmapTHast IivHa S1) 38€3muartoit Benthophilus stellatus (a—e) v noHcKoit B. durrelli (;Xx—M) myrojio-
BOK M3 YJIOBOB Pa3JIMYHBIMU OpyarsIMU JioBa B LIMMJISIHCKOM BOIOXpaHUJIUILE U HYDKHEM TedeHUH p. JloH B pa3Hble MeCSILIbI
2002, 2003, 2013, 2015 u 2021 rr.: () — 10OBeHWIbHBIE 0coOM, (M) — camiibl, () — camku. HekpacoBckas ToHst LIuMiIsTHCKOTO
BOIOXPaHWINIIA, OMMTpPAIL: a, XK — afpeib, # (COOTBETCTBEHHO) = 349 u 110 3K3.; 1 — ceHTI0ph, 7 = 60; U — UIOJb, 1 = 292;
JI, M — COOTBETCTBEHHO CEHTSIOPh, # = 169 u nekadbpb, n = 131. Hukuwuit Jon, umrpan-: 6, 3 — maii, n = 48 u 50. Bogoxpa-
HWJIMILIE: B, T — OMMTpaJl, COOTBETCTBEHHO UIOJIb, # = 81 M aBrycT, n = 334; e — TpaJl, neKabpp, n = 17; K — BOJIOKYIIIa, UIOJIb, 7 = 73.

CrpenkaMu yKazaHbl MaJIO3aMeTHbIE Ha rpaduKe JOJIU PhIO.

ceHTs10ps1. CeroJIeTKM OT paHHETO HepecTa B cepein-
HE UIOJISI B BOOOXPaHWJIUIIE YKe JOCTUTAIOT SL 22 MM,
a B HIDKHeM TeuyeHuu JJona — 28 mMm. Camas Menkas
MOJIOIb, YITEHHAS B KOHIIE CEHTSAOpsT, umeeT SL 11 mM.
B ceHTS6pe Ipon3BoaUTEIICii B HAIIIMX YJIOBaX yXKe He
otMmevanu (puc. 1).

I[IpomomkuTeabHOCTh HEPECTOBOIO Mepuoia y
3BE3IYATOM ITYTOJIOBKHU ITO0 CPAaBHEHMIO C JOHCKOM He-

BOIMTPOCHI UXTUOJIOTUN  T1OoM 63 Ne 2 2023

Benmka — ~1.0—1.5 mec. Hepectuthcst B HauMHAET C
KOH11a afpeJist Ipy nporpese Boabl 10 13—14°C. Bonb-
IIIas1 YaCTh TOOOBMKOB K Hayayly ce30Ha Pa3MHOXECHMUS
yKe JOCTUTAET I10JIoBo3pesiocT (puc. 70). CaMku Ha-
YMHAIOT HepEeCTUThCS IpH goctvskeHnn SL ~ 50 mm. B
MapTe 1 IIepBoii ITo0BHHE arpesst 3HadyeHne K3 y Hux
He TipeBbinaet 10. C KoHIIa arnpesist ¥ BeCh Maii, Koraa
poaorKaeTcsl HepecT, oTMedaroT ocooeit ¢ K3 mo 20. B
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Puc. 2. JIuneitHbil poct (cTaHnapTHas niiuHa SL) noHckoit myronoBKu Benthophilus durrelli (Bo3pact 0+, 1.) BepxHero ygactka
HumnsHckoro BogoxpaHuuiia. Beioopku: 7 — anpens 2003 1. (camisl/camku — 30/28 9k3.); 2—8§: 2013 1.: 2— mait (53/97), 3 —
HI0JTb (IOBEHUJIbHBIE 0cO0M — 288 9K3.), 4 — aBrycT (33), 5 — ceHTs10pb (67/109 3K3.), 6 — okTsI6ph (59/109), 7 — HOSIOPD (96/134),
& — nexabpb (53/97). (—) — 1OBEeHWIbHBIE 0COOU, (— — —) — caMIIbl, (— * —X) — caMKW; JIMHUU COENNHSIOT CpeIHIE 3HAYe-

HUS, (|) — Mpeaesbl BApbUPOBAHUS TTOKA3ATESI.

HUIOHE TIPOMCXOAUT MaccoBasi TTIOCeHepeCTOBast TMOesb
TPOU3BOIUTENCH, HO B MIOJIe—aBIyCTe B YJIOBAX €IM-
HUYHO MPOIO0JKAIOT PETMCTPUPOBATH KPYITHBIX CAaMOK
¢ K3 0.4—4.0. ITo3xxe caMOK-IBYXJIETOK, B OTJIMYUU
OT CaMIIOB, y>ke He oTMevaroT (puc. 1). B xoHie mast
2003 r. Ha HMXXHeM y4dacTke JloHa y4uUTBIBaJIA MO-
nonb SL 7—19 mMm. B cepenune utons 2001 r. Ha He-
KpacoBCKOIi ToHe e€ SL BapbupoBalia B IIpeaeiax S—
14 MM, a B Havase utoist — 10—16 mMm. B c6opax mo
LIMMIISHCKOMY BOTOXpPaHWIHIIY B CepelIrHe WIOJs
2015 r. mpucyTcTBOBaIa MOJIOIb yXe SL 12—29 MM, B
Hauaje aBrycTta 2013 r. — 15—42 mm.

Y pbIO C aCHHXPOHHBIM TUIIOM BUTEJIOTeHEe3a U
MHOTOMOPLIMOHHBIM UKPOMETaHWEM YCTaHOBJIEHUE
WHOWBUAYAJIbHON a0COJIIOTHOH IUIONOBUTOCTH, T.C.
Yyuciia 3pesibiX UKPUHOK, BBIMETHIBAEMBIX OMHOM caM-
KO 32 OMH HEPECTOBbI CE30H, PACUETHBIM METO-
JIOM 3aTpyIHEHO, TaK KakK B €€ () OpMUpPOBAHUU B Te-
YyeHHe BCEro HepeCTOBOTO Mepuoaa MOTYT PUHU-
MaThb YYacTHUE pPe3epBHBIE OOUUTHI. [IoaTOMY OlIEeHKA
YUCJIa BBIMETAHHBIX B TEKYIIIEM CE30HE UKPUHOK pa-
30BbIM MOJICUETOM KEITKOBBIX OOILIUTOB MOXET MPHU-
BOJIUTH K 3aHIKEHHOMY pe3yabTaTy (OBeH, 1976), oco-
OEHHO €C/iM KOJIMYECTBO OTKJIAIbIBAEMbIX MOPIINii
npesbiaet Ase—Tpu. C Apyroit CTOpOHBI, U3BECTHO,
yto Ha I1I cramum 3penoctu roHan popMupyeTcs II0-
TEHIMaJIbHAs TUIOJOBUTOCTb PbIO, KOIAa YMCIIO MOJIOo-
BBIX KJIETOK, BCTYIIUBIINUX B CTAAUIO TpodoriazmMaTu-
YECKOro pocTra, B roHamax MakcuMmaibHO (MIBaHKOB,
2001). BrocnencTBum, Mo Mepe CO3peBaHUS IOJIO-

BBIX TPOJIYKTOB M pacxolia MUTaTeIbHBIX BEILECTB,
YacTh OOIIMUTOB Pe30pOMpPYIOTCsS. BoabIMHCTBO pa-
00T, collepKalluX JaHHBIE 10 TUIOJOBUTOCTHU TTOHTO-
KaCIUMCKUX OBIYKOB, HE YIUTHIBAIOT 3TU (PAKTOPHI
(boryuxkas u np., 2004). Umeromuecst 1aHHbIE 110 MH-
JUBUIYaIbHOU aOCOIOTHOM TUJIOMOBUTOCTU TMpeacTa-
BUTeseii pona Benthophilus 11oaydeHbl TMOO0 MOICYETOM
KPYIHBIX KEJITKOBBIX OOIIMTOB, Pa3MEpPHO M30JIMPO-
BaHHBIX OT CPaBHUTEbHO MEJIKUX, YTO B PeajbHOCTHU
COOTBETCTBYET KOJIUYECTBY MKPUHOK B OYepEITHOMN
nopuuu (Mnwbun, 1927a; Tpudonos, 1955; I'aBneHa,
1973), 1160 cyMMUpPOBaHUEM TIEPBBIX U CPABHUTEb-
HO MEJIKMX OOITUTOB 6€3 060CHOBAaHMS TPAHUIIBLI pa3-
peiBa ¢ pe3epBHbIMU (Parumos, 1985). Hacrto B pabdo-
TaX, TOCBSIIEHHBIX YCTAaHOBJIEHUIO TUIOJIOBUTOCTHU
OBIYKOB, TIPEIITOJIOKUTEILHOE YMCIO TTOPIMIT WKPHI
BBIBOJSIT M3 MOJUMOIATBHOCTY Pa3MEPHOIO psila UK-
PHMHOK B TOHAgaX CaMOK B IIPEIHEPECTOBBII ITEPHUO]I.
Takoit TTogxon TMOYTH BCeraa MPUBOAUT K BBHIBOLY O
2—3-nopunonHoM Hepecte (Kamunwuna, 1976), uto
He Bcerga COOTBETCTBYET ACHCTBUTEILHOCTH. Tak y
KpyTIJIsika, HanboJiee XOpoIlIo U3y4eHHOTO BUIa MOH-
TO-KaCMUMCKUX ObIUKOB, YMCJIO OTKJIAIbIBAEMbIX TTOP-
Uit IKPBI, KaK TTOKa3aJIv pe3y/IbTaThl SKCITEPUMEHTOB
B IIPUPOIHBIX U TJA00PATOPHBIX YCIOBUSIX, MOXKET 10-
XOJUTh 0 MSATU—IIECTU B 3aBUCUMOCTHU OT MPOIOJ-
KUTEJIFHOCTA HEPECTOBOTO IIepHonIa, OOYCIOBIEH-
HOTO TeMIIepaTypPHBIM PEXXMMOM BoJloéMa 1 obecre-
YeHHOCTBIO NuIeit caMok. [TopIuu OTKIIamBIBalOTCS
C MHTEPBAJIOM, TI0 OTHUM MccienoBaHusM, 17—20 cyr

BOIPOCHI UXTUOJIOTUU Ne 2

TOM 63 2023



BUOJIOTUA U PACITIPOCTPAHEHUE 3BE3IUYATOW BENTHOPHILUS STELLATUS 157

(Pamenepun, 1964), mo npyrum — 14—28 (Kynmkona,
®Danneena, 1975). BaxXHBIM BBIBOIOM SIBIISIETCS 3HAYM -
TeJIbHOE CHIDKEHNE YKCiia UKPUHOK BO BTOPOM TTOPLIMK
110 CPAaBHEHUIO C TIEPBOI Y HE3HAYUTEJILHOE Y KaXKa0M
MocJieAyIoleii o CpaBHEHMIO ¢ npenbiayiieii. Takas
3aKOHOMEPHOCTb XapaKTepHa U JJIsI HEKOTOPBIX BU-
JIOB PbIO U3 IPYTUX TAKCOHOMUYECKUX TPYIIT, BIME-
TBHIBAIOIIMX UKPY HeCKOJIbKUMU nopuusmu (buoiio-
rus ..., 1970; PemmeTHuKoB u ap., 2016).

Pacnipenenenue yrcia 3KeJITKOBBIX OOLIMTOB CTap-
IIeii TeHepay y caMOK JTOHCKMX ITyTOJIOBOK (pHC. §),
OTJIOBJIEHHBIX B pa3HbIe MECSIIIBI U TOABI, TO3BOJISIET
MPEATONIOKNUTh, YTO OCHOBHAS YacTh PhIO 3TOrO BUIA
SIBJISIETCSI eIMHOBPEMEHHO HepecTyiommMmu. Ha puic. 8a
BBIJICJICHBI IB€ COBOKYITHOCTH PHIO 10 pacpene/icHUIO
yucia OOLMTOB CTapllieil reHepaluu. B mepByto, mo-
MHUMO BCEX MaiiCK1X pbIO, COOpaHHBIX B pa3HbIE TObI
B IIPEIHEPECTOBLIN IEPUOI M COAEPKAIINX ITO3TOMY
TOJILKO UKPUHKM TI€PBOIi MMOPLIMM, ToNagaeT v 0OJIb-
1ast yacTtb ocobeii (74%), moiiMaHHBIX B UIOHE—AaB-
rycre. [Ipuuém B aBryCTOBCKOI BIOOPKe Takux 87%.
AMIUINTYJa BapbUPOBAHUS YUCIAa UKPUHOK B KaxK-
JIOM pa3MepPHOM KJIacce phIO ¢ 11aroM 1 MM COCTaBIISIET
~200 . Bropast COBOKYITHOCTb 3HAYUTEILHO MEHBIITE
o 00BEMY U, TIO-BUIMMOMY, OTOOpazkKaeT YMCJIO UK~
PUHOK BO BTOPOI ITOpLMU. B cuity cpaBHUTEIBHO He-
0O0JIBIIOr0 00BEMA BHIOOPKHU UX UMCIIO B KaXKIOM pa3-
MEPHOM KJIacCE BapbUPYeT 3HAYMTE/IbHO MEHBIIIE, YeM
B IIepBoii mopuuu, — B npeaeiaax 50—100 oouunTos.
W3 Bcero aToro cienyer, 4To 0OJIbIIast 4acTh IIyTroa0-

Puc. 3. Otonutsl cerosnietku SL 79 mm (a) u aByxsietku SL

83 MM (6) 3BE3muartoii myrosoBku Benthophilus stellatus .
(mexabpsb 2015 1.), (—) 3UMHee KOJIbLIO. BOK IToru0aer 1ocie OTKJIaAbIBaHUA IIEPBOU ITOPLIUN
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Puc. 4. JIuHeiHbIi pocT (cTaHnapTHast 1jiuHa S71) 3B€3muaToii myroyioBKu Benthophilus stellatus (Bo3pact 0+, 1.) LlumiistHcKoro
BonoxpaHwiniia. Beibopku: /—3 (HekpacoBckasi ToHs1): I — anpesnb 2003 r. (camiibl/camku — 34/55 9k3.), 2 — utoHb 2001 T.
(toBeHUJIbHBIE 0coOu — 93 5K3.), 3 — mtonb 2001 1. (22 3K3.); 4—5 (Bce TEch BogoxpaHwmina): 4 — utonb 2015 1. (79 9x3.), 5 —
aBryct 2013 . (camirel/camku — 116/109 3k3.); 6—8 (HekpacoBckast ToHsT): 6 — aBryct 2013 . (16/30 3k3.), 7 — ceHTa6pb 2013 T.
(16/44 3x3.), & — Hos16pb 2013 1. (3/10 9k3.). OG03HAUEHUST CM. HA pUC. 2.
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Puc. 5. [Iosst caM1IOB B pa3HbIX pa3MePHBIX (CTaHAapTHas tnHa S1) rpynmnax noHckoit Benthophilus durrelli (—) v 3B€304aToit
B. stellatus (— — —) 11yrosoBoK B LIMMJISHCKOM BOZOXpaHUJIUIIIEC.

MKpPbI, YUCJIO OOLIMTOB B KOTOPOI YBEJIMYUBACTCS C
POCTOM PBIO M ONMCHIBACTCSI IMHEMHBIM YpaBHEHU -
em: y = 23.387SL — 604.88 (n = 118, R> = 0.71). Or-
HOCUTEIBLHO HU3Kasl IIOAOBUTOCTh KOMIIEHCUPYET-
Csl PacTSIHYTOCTbIO HEPECTOBOIO CE30Ha U, COOTBET-
CTBEHHO, CHIDKEHHEM PUCKOB r'MOeIn paHHE MOIoau
OT HEeOJIAroNpUATHBIX (haKTOPOB B YCIOBHUSIX HeCTa-
OMJIBHOCTHU Cpeabl OOUTaHMS.

V 3B€3muarToii IyroJoBKU pacIpeaesieHre Jucia
3peJIbIX OOLIMTOB CTaplleil reHepaliu B pa3HbIX BbI-
O6opkax uHoe (puc. 80). Y aK3eMILISIPOB, COOpaHHBIX
B MapTe U arpelie, ke xopolo guddepeHIpoBaHa
nepBasi HOpLUsI UKPUHOK. B 3Ty COBOKYITHOCTb I10-
nafgaloT U OTAEIbHBIE 0COOU, COOpaHHbIE B Hayale
Masl. AMILUIUTYa BapbMpOBaHUSI YKMCIAa UKPUHOK B
KaXIIOM pa3MepHOM KJlacce ¢ I1aroM 1 MM coCTaBJIsI-
eT ~200—300 mT. OcHOBHAsl YacTh MalCKUX 9K3eM-
IUISIPOB U OMHOTO MIOJILCKOTO 00pa3yeT CpaBHUTEILHO
000CO0JICHHYIO COBOKYITHOCTh, BapbpOBaHUE KOJIM-
YeCTBa OOLIMTOB Ha €IUHUILY JJIUHBI B KOTOPOM TOXO-
auT 1o 600. Takasg 3HAYUTEIbHAST AMILIUTY1A BKYIIE C
TeM, YTO MPOAOKUTEIbHOCTh HEPECTA 3TOTO BUAA
mmates ~1.0—1.5 mec., a co3peBaHne ouepeIHON mop-
LIMM UKPHI Y TIYTOJJOBOK COCTABJISIET IO HEKOTOPHIM
oneHkaM 15—20 cyt (MakeeBa u 1p., 2011), TT03BOJISI-
IOT TIPEANOJIOKUTh, YTO OCHOBHAS YaCTh CAMOK 3BE3/I-
YaToii IyroJIOBKU OTKJIAALIBAET 3a CE30H TPU ITOPLIUU
UKpBI. 3aBUCUMOCTh YHCJIa OOLIUTOB OT UIMHBI PBIO
OIMMCBIBAETCS ypaBHEHUEM: B IIEPBOI MOPLIUU — Y =
= 39.649SL — 1528.6 (n = 45, R*> = 0.84), Bo BTOpOIi
ntperbeil —y =24.23SL —1028.4 (n =43, R?=0.27).

ITutanue

OCHOBY IUTaHUSI 00OUX BUIOB B BEpXHEM y4acT-
ke LlumistHcKoro BogoxpaHwiauiia y ocobeit SL 20—
55 MM COCTaBJISIIOT JIMYMHKU KOMapoOB U MeJIK1e Opro-

Puc. 6. OouuThl pa3HbIX CTAOWI pa3BUTHUSI B TOHANAX 3BE3-
yaToit TIyrosioBKu Benthophilus stellatus mepen OTKIamabI-
BaHWEM OYepeMHON MOPIMK UKPBl. Maciirab: 1 M.
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Puc. 7. U3menenue koadduireHTa 3peocTi caMoK NOHCKoit Benthophilus durrelli (a) v 38€3nuaToii B. stellatus (6) myroioBok
B LInMJISTHCKOM BOIOXpaHWIMILE M HYDKHeM TedeHuu p. JloH. B. durrelli: Bonoxpanwumiie: / — mapt 2001 1. (38 2k3.), 3 — Mmaii 2013 1.
(26), 4 — mionb 2013 1. (28), 6 — nronb 2021 1. (26), 7 — asryct 2013 1. (33); p. don (2004 1.): 2 — maii (12), 5 — vions (14).
B. stellatus: Bonmoxpanunuiie: 1 — mapt 2014 1. (24 3k3.), 2 — anpesnb 2001 r. (15), 3 — anpenb 2003 1. (12), 6 — maii 2013 1. (8), § —
asryct 2013 1. (1); p. doH: 4 — maii 2003 r. (34), 5 — mait 2004 1. (20), 7 — uronb 2013 1. (3). Kaxaprii 60Kc BKITIOYaeT 5 ropu-
30HTAJIBHBIX JJUHUI, KOTOpbIe 0603HavaroT 10, 25, 50 (Menunana), 75 u 90% nanHbIx (0T 25 10 75% MaHHBIX 3aKTFOYEHBI B MPSI-
MOYTOJIbHUK); (O) — 3HaYeHus 3a nipeaesamu 10 u 90% naHHBIX.
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Puc. 8. Yucio XenTKOBBIX OOIIMTOB CTapIlieil TeHepalluu y JOHCKOU Benthophilus durrelli (a) n 3B€3muaroii B. stellatus (6) my-
rojoBoK B LIMMJISIHCKOM BOOOXpaHWJIMILE U HUKHEM TedyeHHH p. JIOH B 3aBUCMMOCTHU OT CTaHIAPTHOM MIUHBI Teaa (SL).
B. durrelli: Bonoxpanwiuiie: (+) — maii 2013 1., (mm) — utonb 2013 1., (K) — uronb 2021 1., (@) — aBrycr 2013 1.; p. IoH: (¢) — Maii
2003 1., (A) — maii 2004 1., (%) — utonb 2004 1., (O) — utonb 2003 1. B. stellatus: Bonoxpanwmuie: (+) — mapt 2014 1., (A) — am-
penb 2001 1., (X) — anpens 2003 1., (O) — anpens 2002 1., (@) — Mait 2013 r.; p. loH: (W) — Mait 2004 1., (&) — Mait 2003 1., (A) —
uiojib 2004 r.; (---) — yCJIOBHAs TpaHUIIA MEXKAY MEPBOI U MOCICAYIOIIMMU I'eHepalusIMU OOLIMTOB.

XOHOTWEe MoJumtocku Lithoglyphus naticoides (tabn. 1,
puc. 9), B MEeHbIIIEH CTelIeHU — YEPBU U paKOOOpa3HbIE.
Cpenu nociaenHux mnpeoodianaoT Mu3uasl. OcTajlbHbIE
TPYMIIbl KOPMOBBIX OPIraHM3MOB B TUTAHUU 000MX BU-
JIOB UTPaIOT HE3HAYUTENbHYIO pOJib. I3 HaCEKOMBIX
MOMMMO JIMYMHOK KOMapoB B XKeJlyllKaX BCTpeyaroT-
cs ion€Hku (Ephemera sp.), TMUMHKU PaBHOKPBUIBIX
cTpeko3 (Zygoptera) u XkykoB (Coleoptera), BoasiHBIC
kol (Corixidae) u BonsiHbie kiemu (Hydrachnid-
ia). Cpenu HUBIIMX PaKoOOpa3HbIX MpeodamaroT
BETBHUCTOYCHIC PAYKH, U3 PhIO — MOJIOJIb OBIYKOB PO-

noB Babka, Neogobius v caMux 1yrojioBok. EquHuy-
HO OTMEYaloTCs MeJIKUE IapoBKu (Sphaerium sp.) u
nusiBku (Hemiclepsis marginata).

Y KpynHBIX 0co0eit 3B€3muaToil myrojoBku SL >
> 55 MM TI0 CpaBHEHUIO C JOHCKOW B MUTAaHWM Ha-
OrogaeTcsl CHUXKEHUE JOJIM MOJITIOCKOB M JIMUMHOK
KOMapoB 3a CUET yBEJIMYEHUS] MOTPEOJIeHUS] OTHOCU-
TEJIbHO KPYMHbIX OOBEKTOB, TAKUX KaK MU3UIIbl, Fam-
MapuIbl U MoJioAb phIO (puc. 9). O MIaCTUMHOCTH B OT-
HOILIIEHUU OOBEKTOB MUTAHUS CBUAETEIbCTBYET TOT
¢daxKT, YTO TMOUTH Y BCEX 3BE3MYATHIX MYTOJOBOK B
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Ta6omuna 1. CocraB nMuUILM U IpyTye ToKa3aTenu 3Bé3nuaroit Benthophilus stellatus v nouckoit B. durrelli myronoBok Llum-

JITHCKOT'O BOIIOXPaHUJIUIIA U HUKHETO TeueHus p. JloH

BepxHuii y9acTOK BOJOXpaHUIUIIA HwuxHee Teuenue IoHa
KOMHOH;:;;:;:;E; Apyrue B. stellatus B. durrelli B. stellatus B. durrelli
P F P F P F P F
Monntocku 30.7 35.7 33.2 333 5.9 13.9 2.8 2.8
YepBu 2.6 22.9 9.8 47.5 17.2 32.2 6.5 29.0
[InaHkTOHHBIE paKOOOpa3HbIE 0.4 7.0 0.4 19.2 0.2 5.5 0.3 6.2
Kopodunmabt 1.9 11.5 2.2 35.0 16.4 76.5 22.2 60.9
Tammapuabl 1.0 4.5 0.5 0.8 17.0 48.7 53.3 47.8
Mu3zunbl 15.2 23.6 5.1 15.0 28.1 33.0 7.9 13.0
JImamHKY KOMapoB 31.8 81.5 40.6 75.0 0.2 13.0 0.4 8.7
PBIGHI 7.6 4.5 0.1 0.8 1.2 13.0 0.6 4.3
IMpoune 2.1 20.4 3.5 10.8 0.8 5.2 1.0 7.2
I'pyHT, Ctusp 6.7 20.4 4.6 50.0 13.0 38.3 5.0 31.9
SL. mv* 20.1-87.0 20.0—61.6 20.3—89.5 20.3—61.2
45.9 38.6 53.3 39.7
Macca, r* 0.2-23.7 0.2-8.0 0.2-24.9 0.2-7.5
3.6 1.8 6.3 2.3

OO0LIMit MHOEKC HAIOJTHEHUS 1.1-1290.3 6.5—1444.4 3.6—675.9 8.1-718.8
KKT, %co 3166 3444 2561 2441
Yucno KKT/u3 Hux mycTeie 193/0 144/5 140/0 88/0

IIpumevyanue. P — 10/ KOMIIOHEHTA MUILU 1O Macce, %; F — yacToTa BCTpeuaeMOCTH KOMIIOHeHTa, %; SL — craHmapTHasl JJIMHa,
KKT — xenymouHO-KHUILIEYHBI TPAKT; * HAJI YepTOi — Mpeaesibl BADbUPOBAaHUSsI, MO YEPTOM — CpeiHee 3HaYeHKEe ITOKa3aTeIsl.

HeOOJIbIII0I BEIOOPKE M3 NPUILUIOTUHHOIO yJ4acTKa
(SL 58—85 MM, 9 5K3.), B oTJIMuMe OT Ocobeil u3
BepXHEI 4YacTH BOOOXPAHWINIIA, B IMUIIEBOM KOMKE
COBCEM OTCYTCTBOBAJIM MOJUIIOCKMA M B 3HAYMUTEIb-
HOM KOJIMYECTBE OTMEeUYeHbI KyMoBbIe pauku (Cuma-
cea) (P=21%, F=67%).

ITuTaHue myrojgoBOK HIZKHETO TeueHust JloHa u Bo-
JMIOXpaHWJIMIIA CYIIIECTBEHHO pa3iaudyaetcs (Tabi. 1).
B pexe oCHOBHBIMM MOTPEOISIEMBIMU OpTaHU3MaMU
SIBJISTFOTCSI paKOOOpa3HbIe Y B MEHBIIICH CTEIIeHU Yep-
BU. Pojib TMYMHOK KOMapoB 1M MOJUTIOCKOB He3Ha4H-
teqbHa. Mosntocku L. naticoides B TIMIIIEBOM KOMKE
OTCYTCTBYIOT, Yallle BCTpeualTcs XuBopoaku (Vi-
viparus viviparus), pexe — MejKue npeiiccennl (Dreis-
sena sp.), npynoBuku (Lymnaea sp.) n xyaku ( Theodox-
us sp.). EIMHUYHO OTMEYeHbl JIMYMHKA PYYEHHUKOB
(Trichoptera), cpeau pbIO — MOJIOObL OBIYKOB POIOB
Babka, Neogobius n camux 1myronoBok. Ciry4ailHOI
MUIIEH SIBIISTFOTCS peiKUe (pparMeHThI Y ceMeHa pacTe-
Huii. [pyHT, BUnMMo, 3araTbiBaeTcsl BMECTe C OEHTU-
YECKHMMU OpraHM3MaMu U OTMeYaeTcsl JOBOJIbHO peji-
KO, OOBIYHO BMECTE ¢ yepBsIMU. B muTaHuu 3BE€304a-
TBIX TTYTOJIOBOK B CPABHEHUU C JOHCKUMMU OOMBIIYIO
pPOJIb UTPAIOT MU3UJIbI, MEHBIITYIO — TaMMapU/IbI.

CocTaB NUIMA CAMOK M CaMIIOB ITyTOJIOBOK CXO-
neH. O6palaeT Ha ceOsS BHUMaHME, YTO B BECEHHEH
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BbIOOpKe 2003 1. 13 12 5K3. 3BE3MUYATHIX ITYTOJIOBOK, B
MMUIIEBOM KOMKE KOTOPBIX UMEJINCh CETOJIeTKI ObIU-
KOBBIX, TIpEeACTaBUTEIU POAOB Babka v Neogobius oT-
MeYaJIMCh MCKIIIOUUTEBHO y caMoK (9 2K3.), a MO-
JIOOb IMMYTOJOBOK — Y KPYITHBIX caM1oB (3 2k3.). Jlasa
MpeACTaBUTENCH OBIYKOBBIX XapaKTEpPHO TO, YTO MX
caMIlbl B IepUOJ SMOPMOHAJILHOTO PAa3BUTHUS UKPHI
OCTalOTCS Ha KJIaJIKe, OXpaHssl, OYMILAs U adpupys e€.
OTMeuaeMbIii KaHHNOAJIN3M, BUIMMO, CBSI3aH C COTIPSI -
KEHHOI1 MOBBIIIEHHOM KOHIICHTpaIieii UMEHHO CaM-
LIOB C MX paHHEM MOJIOJbIO HA HEPECTUJIUIIIAX B Mae.

B 11ie10M pasznuuust B TUTaHUU ABYX BUAOB ITyTO-
JIOBOK He3HauuTeJIbHbI. X UIlieBOe CXOICTBO B HIK-
HeM TeyeHUU JIoHa MOXKHO 0XapaKTepU30BaTh KAaK BbI-
cokoe (MIIC pasen 52.4, C, = 0.63), a B LumnsH-
CKOM BOIOXpaHWIMILIE KaK O4eHb BhICOKOE (75.2, 0.94).
CX0ncTBO OTMEUYEHO Y 000MX BUIIOB U B CUHXPOHHOM
M30UpaTeIbHOCTH KOPMOBBIX 0OBEKTOB. B Bomoxpa-
HUJINIIE BBICOKME 3HaueHus1 £ uMelor L. naticoides (y
3Bé3muaroii — 0.67, y moHckoii — 0.64) 1 MU3UIBI
(0.76, 0.35). O6a Buga rpu HEOOXOIUMOCTHU JETKO
MEePEKITIOYAIOTCS Ha JOCTYITHbIE KOPMOBBIE 0OBEK-
Tbl. OTMEUEeHHbIE Pa3Iudus OOYCIOBIEHbLI HE BU-
JOBOI crneuuaau3alyeil, a OTHOCUTEJIbHO MEJIKUMU
pa3MepaMy JOHCKOM ITyTOJIOBKUA ITO CPaBHEHMIO CO
3BE3myaToil. B muTaHnm mociemHei ¢ pocToM Bo3pac-



Me TaKUX CPAaBHUTEIBbHO KPYMHBIX 00b

TOJIOBKM C POCTOM TIPOSIBJISIIOT ~ CIIEKTP IMUTAHUSI U CIIOCOOHOCTh IEPEOPUEHTUPO

b
Pa3sMEPHYIO I/I36I/IpaTeJ'[I)HOCTI) O HEKOTOPHIM 00b BaTbCS B pa3HBIX OMOTOIIAX Ha CaMble pa3IMYHbIC
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Puc. 10. PasmepHbIii cOCTaB KOPMOBBIX OPTaHM3MOB B TUTAHUU ITyTOJI0BOK LIMMIITHCKOIO BOMOXPAHIHILA B 3aBUCUMOCTH OT
X CTaHAAPTHOM ITMHbI (SL): cpenHue 3HaueHYs ( Il ) Y ITpeesibl BApbUPOBAHUSI IOKa3aTess y AOHCKo Benthophilus durrelli
(i) m 3Bésmuaroit B.stellatus (i) IyroJoBoK, (|) — I'paHMIIBI pa3MEPHBIX IPYII pbl0, [ — Lithoglyphus naticoides (55 3k3.), 2 — ram-

Mapmbl (158 5K3.), 3 — Musunbl (88 2K3.).

COOHOCTBIO B CHJTY MEJIKMX Pa3MepOB U MaJIoii IBUTA-
TEJTBbHOU aKTMBHOCTH K TTPOTSIKEHHBIM MUTPAITUSIM B
nouckax Kopma. IlonTBepxkmeHMEM IUIAaCTUYHOCTHU
MYTOJIOBOK CITYKaT MaHHbBIEC TT0 U3MEHUYMBOCTH TTUTA-
HUS 3THUX PBIO B 3aBUCUMOCTH OT XapaKTepa IpyHTOB
¥ CTPYKTYPBI TOHHBIX IIEHO30B TOJIBKO B TIpenesiax Ta-
raHporckoro 3aiuBa B 1920-e rr. (Kunasnes, 1937). Tak,
Ha MecKax ero BOCTOYHOM 9acTH OCHOBY pallioHa ITy-
TOJIOBOK COCTABJISTU TTOJIMXETHI pona Nereis, B cCpemHeit
yacti — mmuanHKn Chironomidae, Ha uiaax — MOJIOIb
JIBYCTBOPYATOTO MOJITIOCKA pona Abra 1 ToMy TTo100-
Hoe. B 1ie1oM B Havalie IpOIIJIOTO CTOJETUS B BO-
CTOYHOM YacTH A30BCKOTO MOPSI TTOMUMO YKa3aHHBIX
00OBEKTOB PAIIOH ITyTOJIOBOK COCTOSLIT M3 KOPODUMI,
monogu OproxoHorux (Hydrobia) n nBycTBOpYaTHIX
(Cerastoderma) mommockoB (Mnbun, 1927a), a B 1950-
€ IT. B TaraHporckoM 3ajvBe — MPEeUuMYyIIECTBEHHO U3
npeacrasurencii pogoB Cerastoderma n Nereis (2Ken-
TeHKoBa, 1964). CinencTBreM yIaCTUBIIXCS BO BTO-
poil moaoBrMHEe XX B. 3aMOPOB Ha A30BCKOM MoOpe
(AnekcaHapona U Ap., 1998) maBHBIM 00pa3oM cTajlo
CYILLIECTBEHHOE COKpallleHWe TUIolanaeii OMOIIEHO30B,
BKJTIOYAIOIIMX OKCU(MDWIBHBIX NpeAcTaBUTeNell pona
Cerastoderma, MOJIOIb KOTOPBIX JO 3TOTO UTpajia Bax-
HEHIIYI0 poJib B MUTAHUM ITYTOJIOBOK U HEKOTOPBIX
npyrux BuaoB 6br4koB (Koctiouenko, 1960), u yBesu-
YeHUe YMCICHHOCTH U OMOMAacChl 3aMOPOYCTOMUNBBIX
BUIOB, cpeau KOTopbix 0butu u Hydrobia sp. (Ctyne-
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HUKWHA U 1ap., 1998). UMeHHO 3TU MOJUIIOCKU CTaJIx
MO33X€e OCHOBHBLIM KOMIIOHEHTOM B palliOHE B3pPOC-
JIBIX yTOJIOBOK B A30BcKOoM Mope (Peiix, 1976).

JJ1se 4epHOMOPCKUX NYroJIOBOK TakKXKe ITOoKasa-
TeJIbHA 3aBUCUMOCTb MEXIY XapaKTepoOM OHUOTOIIa U
npeob1agaHueM B palliOHE TeX WJIM MHBIX KOPMOBBIX
00BeKTOB. Yarlie y B3pOCIbIX pEIO 3TO paKooOpa3HbIe
(GoKor1aBbl, MU3UIIbI), MEJIKIE CBOOOTHOXUBYIIINE
OPIOXOHOTHE U ABYCTBOPYATHIE MOJUIIOCKH , TUIMHKHA
Chironomidae 1 monons pei6 (Yaeman, 1970; Cmup-
HOB, 1986; Sindilariu, Freyhof, 2003).

B 1950—1960-¢ 1T. IMyroa0BOK CAy4YaifHO BCETVITN
B BOJDKCKHME BOTOXpaHUINIIA. B 3THX BogoéMax Toxe
OTMEYAIOT Ce30HHBIE U JIOKATbHbIE U3MEHEHUSI B UX
nutaHuu. Ha pasHeix ygactkax Yebokcapckoro, Kyii-
GbI1eBckoro 1 CapaToBCKOTO BOAOXPAHVIIMILL BELY-
LMY KOPMOBBIMU OOBEKTAMH Y ITYTOJIOBOK MOTYT SIB-
nsaThest IMIMHKKM Chironomidae, 60KoIu1aBbl, OpPIOXO-
Horue MoJUTlocku (vaie L. naticoides) uau MoJiofb
JIBYyCTBOPYATBIX MOJIIFOCKOB (4aile npeiiccena) (I'as-
sneHa, 1973; Epmonun, 1980; Kynepckuii u np., 1995;
KacwsinoB, KneBakuH, 2011; Cemenos, 2011; Illemo-
HaeB, Kupunenko, 2011).

OOpataeT Ha ce6s1 BHUMaHUE TO, YTO B OTHEb-
HBIX JIOKAJIbHOCTSIX B BOJIKCKUX BOTOEMAX IOBOJIBHO
3HAYUTEIbHYIO JOJIO0 B IIMTAHUM ITyTOJIOBOK COCTaB-
JISIeT MOJIOAb ApeiicceHbl. B To e BpeMsI B Hallleil BBI-
Oopke u3 BepxHero ydactka LlmmistHCKoro Bomoxpa-
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HWININA, TOe KOJINYeCTBEHHbIE TOKA3aTeIN YNCICH-
HoctH (205.5 5x3/M?) u 6momaccer (311.1 r/m?) sTorO
JIByCTBOPYATOrO MOJLTIOCKA JOCTaTOYHO BHICOKME, OH B
X TIUTaHuU oTcyTcTByeT. [IpenmcraButenu cemeicTBra
Dreissenidae mMe0T CBOOOTHOXUBYIIYIO JTUIMHOU-
HYIO CTaauIO (BEIUTED), a VIS B3POCIBIX 0COOEH Xapak-
TepeH MNpPUKPEIUVIEHHBINA 00pa3 Xu3Hu. llocensTbes
OHM MOTYT Ha JIFOOBIX TBEPIBIX IIPEAMETax, IIPU OCe-
JIaHWU Xe Ha WJI Beaurepsl morudarmt. Cpean pycio-
BBIX TOHHBIX OMOTOIOB B MeCTaxX OTJIOBA ITYTOJIOBOK
KaMEHHUCTBIE W MeCYaHbIe POCCHIIIM OTCYTCTBYIOT, a
npeodIagaoT CUJIbHO 3aujIeHHBIE IIECKU C BBICOKOIM
YUCJIEHHOCThIO 1 OMOMAaCCOIi MOJUTIOCKOB (COOTBET-
ctBeHHO 510.9 5x3/M? 1 2298.5 r/M?), U cybCcTpaToM
LIS 3aKpeTUIeHUSI IpeiiCCeHBI CTy>KaT pAKOBUHEI KPYIT-
HBIX TIpeacTaBuTesneii ponoB Anodonta w Unio. Takum
obOpa3om, 1Jisl IPEeNCCEHHUKOB Ha 3TOM y4acTKe Xa-
pakTepHa BbICOKAS CTEIIEHb arpeTupoBaHHOCTU. OT-
CYTCTBHUE IIpencTaBuTesieiil poga Dreissena B MATaHUU
ITYTOJIOBOK OOBSICHSICTCSI TEM, UTO TTOCJICIHIUE UMEIOT
CJIaOBI YEJIFOCTHOM anmapaT 1 He CIIOCOOHEI B OTJIM-
Yhe OT HEKOTOPBIX OPYTHUX MPENCTABUTEIECH MOHTO-
Kacnuitckux oprdkoBbIX (boryiikas u ap., 2004) oTpbi-
BaTh OTIEIbHBIX MOJUIIOCKOB OT Apy3. JIOBOJIBLHO 3Ha-
YUTEIbHASI POJIb MOJIOAU APEHCCEHBI, KaK KOMITOHEHTA
MUTAHUSI MYTOJIOBOK B BOJDKCKUX BOAOXPAHWJIWIIIAX,
OOBSICHSIETCSI, TTO-BUIMMOMY, TEM, YTO OHU TOCTATOY-
HO 3 PEKTUBHO COOMPAIOT OTACITBHBIX MOJIJTIOCKOB,
Pa3peKeHHO OCENAIOIINX U 3aKPETUISTIONIUXCS Ha Tec-
YyaHOM cyOcTpare.

Kak 6bU10 NMOKa3aHO, ONHUM U3 OCHOBHBIX KOM-
TMOHEHTOB IMUTAHUS y TIyTOJOBOK B [IMMJISIHCKOM BO-
ToXpaHWIUIIE sIBigeTcst L. naticoides. J1Jia 3TMX CBO-
OOMHOXKMBYIIIMX MOJUTIOCKOB XapaKTEpHO OTCYTCTBHE
VHTYJISITHOM KPBILIEYKH, 3aKPbIBAIOIIEH YCThE PaKo-
BUHBI, B POTOBOI1 ITOJIOCTH ITyTOJIOBKY UX HE IPOOSIT,
1 B IMUIIEBAPUTEIbHBIN TPAKT OHU MOCTYITAIOT B I1e-
JIOM COCTOSTHUH. JIVIIIb B 3aIHEM OT/ese KUIIIEYHUKA
pPaKOBUHBI HACTOIBLKO UCTOHYAIOTCST B TIPOLIECCE TTH -
IIeBapeHysl, YTO OTACIbHBIC M3 HUX HAYMHAIOT pac-
nmagateesa (borauuk, 1967; Hamum gaHHbie). B nuie-
BOM KOMKE OTMeYaIi SK3EeMIUISIPBI BEICOTOM 2—7 MM
(puc. 10). YucaeHHOCTh 1 OMOMAacca 3TOr0 MOJLUTIOCKA
COCTABJIAIOT COOTBETCTBEHHO 81.8 5k3/M? m 1.7 1/M2.
Bricokas creneHb u30MpaTeIbHOCTU 110 OTHOLLIEHUIO
K 9TOMY BUIY Y OTCYTCTBUE B MUIIEBOM KOMKE JIpy-
TUX OPIOXOHOTHX MOJUTIOCKOB TaKOTO XK€ pa3MepHOTO
Iuara3oHa us ponos Viviparus (83.9 s3x3/m?, 5.9 r/M?)
u Theodoxus (20.0 sx3/M2, 1.0 r/M?), IO-BUAMMOMY,
OOBSICHSIETCS HAUTMINEM Y HUAX YCTbeBOM KPBIICUKH
1 6oJiee TOJICTOM PAaKOBUHBI, YCIOXKHSIIOIINX WX Tie-
peBapUBaHUe.

PacnpocrpaHeHue myroJjioBoK
B MIPECHOBOIHBIX BOJA0EMAX

B HrxHeM Tedenuu JloHa ¢ OTAEIbHBIMU IIPUTO-
KaMH, a Takxke B LIMMJISTHCKOM BOHOXpaHWIUIIE C

MEPBHIX JIET CYIIECTBOBAaHMUS BOgOE€Ma, 0Opa3oBaH-
HOTO B pe3yjbTaTe 3aperyJMpoBaHus peku B 1952 1. B
309 KM OT yCThsI, pacIpOCTpaHEHbBI 3BE3MUaTast 1 JOH-
ckas myroyioBku (bomnmpeipes, 2002; bonabipeB u mp.,
2021), omTHUMM U3 OCHOBHBIX TUATHOCTUYECKUX ITPU -
3HAKOB I WICHTU(MDUKAIUNA KOTOPHBIX SIBIISIFOTCS
¢dopma, pazMepsl, IDIOTHOCTh U XapaKTep PacIiojio-
JKeHUSI TTOKPOBHBIX KOCTHBIX oOpa3oBaHuii (Kottelat,
Freyhof, 2007; Haceka u ap., 2012) (puc. 11a, 116). B
KpynHeiimeM mputoke — p. CeBepckuii JJoHen — B
1920-x rr. mpeacraButeneii pona Benthophilus orme-
yajqu y I. CBATOropcK Ha paccTostHuu A0 540 KM oT
Hona n ~ 700 xm ot ero ycTbs (CotonoBHUKOB, 1930).
Cynst mo pa3MepHOMY COCTaBYy CErOJICTOK Ha KOHeEIl
uroiiT—Havano aprycta 1927 r. (7—16 MM (16 35K3.))
(IIlanoukoB, l'oHyapos, 2008), 3T0 MOJIOAb JOHCKOM
nyrojioBku. Beinie UMIISTHCKOTO BOOOXpaHMIMIIA
IIyTOJIOBOK HE OTMEUYaId. YKa3aHHMe Ha MX IIPUCYT-
ctBue B kKoH1e XIX B. B lony y Boponexa (~1400 km ot
YCThs1), BUAUMO, olnbouHo (MnbuH, 19276; Boldyrev,
Bogutskaya, 2007). Toabko B yCTb€BOI YacTU PEKMU
BCTpevYaeTcsl a30BCKasl MyTroJIoBKa B. magistri (HalIm
JIaHHBIC).

B YepHoMmopckoM OacceitHe obuTaeT OJM3Kasl K
3BE3MYATON royiasi MyrojioBka B. nudus. 91o, 1Mo-BuU-
IMMOMY, CaMbIii KPYITHBIA Bum poma Benthophilus.
Ero makcumanbsHasg TL coctasisier 150 MM ([peH-
cku, 1951), a apeas, cyns 1o OOJBIIUM pa3Mepam
yKasbIiBaeMbIX ocob6eit (Bdndrescu, 1964; MosuaH
u ap., 2003; HaluM JaHHBIC), BKJIOYAeT B cedsl Oac-
ceiinbl pek Huenp, duectp, JdyHait u KOxHbiit byr.
ITo xpaiiHeit Mepe, B IIEPBBIX ABYX peKax, KaK IoKa-
3bIBAIOT TMOCJIEAHNUE UCCAeA0BaHMSI, BUAUMO, BCTpe-
yaeTcs U ToHcKas nyrojoBka (Boldyrev, Bogutskaya,
2007; Pomanecky, 2015).

B Bonre no e€ 3aperyaupoBaHusI KacKaaoM TIO-
TUH MyrodoBok MaxmynoekoBa B. mahmudbejovi
(puc. 11B), 3epHUCTYIO B. granulosus, AomypaxMaHO-
Ba B. abdurahmanovi, xactiuiickyto B. macrocephalus
u bepra B. leobergius oTMe4aau TOJBKO B OEJbTE,
MPEUMYIIECTBEHHO B €€ HUXKHEe ! yacTu U aBaHAeIbTe
(KoGauukas, 1966; Boldyrev, Bogutskaya, 2007; Ha-
ceka u ap., 2012). Beie apyrux, 1o HaOIOACHUSIM
1970-x rT., BCcTpeyaau MyTroJ0BOK 3epHUCTYIO U Ma-
xmynoekoBa (Parumos, 1981). YkazaHue st HUXXHe-
ro TeYeHUs peku myrojioBku CBeToBUa0Ba B. svetovi-
dovi (BacunbeBa, 1983) TpeOyeT NOATBEPKASHUSI.

B 1957—1965 rT. B BOJDKCKME BOOOXpaHUIUIIA
(Pribunckoe, Kyitobimeckoe, Kyrynykckoe u Bos-
rorpajackoe) sl yIydileHUsI KOPMOBOil 6asbl peIO
3aceNsiii 6eCITO3BOHOYHBIX, IIEPEBO3UMBIX U3 JI€Tb-
Thl JloHa, LIMMISTHCKOTO BOOOXpaHWINIIA U IEbThI
Boaru (Modde, 1968). B xone npoBeneHUs 3TUX Me-
POTIPUSITHIA B psifi BOJOEMOB ObLIN BCEJICHBI ITyTOJIOB-
ku. B 1970-e rr. ux cranu orMmeuarh B KyiiObllieB-
ckoM, CapatoBckoM U BosrorpaackoM BogoXpaHWIN-
max (FaBnena, 1973; Epmonun, 1984; IlanymoBcKwmit,
Epmonnn, 2005). PocT 4ynclIEeHHOCTH NYTOJOBOK B
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Puc. 11. [TokpoBHBIE KOCTHBIE 0Opa30BaHUS HAa BEpXHEM
TMOBEPXHOCTH TOJIOBBI U MEPEIHE YaCTU CIIMHBI ITyT0JI0-
BOK 13 LIumMissHekoro BogoxpaHwimiia, aBryct 2012 1. (a, 6)
U aBaHIeNbTHI p. Bonra, centsopn 1926 1. (B): a, 6 — co-
OTBETCTBEHHO Benthophilus stellatus SL 45 mmv v B. durrelli
SL 48 mm; B — B. mahmudbejovi SL 47 mm.

BOIMTPOCHI UXTUOJIOTUN  T1OoM 63 Ne 2 2023

9TUX BOI[OéMaX, I10-BUINMOMY, OBLI BeCbMa MHTEH-
CHBHBIM, TaK KaK B 9TH 2K€ Iroabl (I)I/IKCI/IpOBa.HI/I cKart

ux MoJjionu yepe3 Bosrorpanckyio nnowmyz. Ve B
1972—1973 rT. TIyrojloBKY ObUIM OTMEUYEHbl Ha He3a-
perynupoBaHHOM y4JacTKe peku y Bonrorpana (Paru-
MoB, 1981). K HacTosiiieMy BpeMEHU OHU pacceiu-
JIMCh BBepX o Boire 1o PeIOMHCKOro BonoxXpaHWIn-
ma (KomyxoBa u ap., 2016), BcTpedyaloTcs U B TAKMX
OTAENBHBIX KPYITHBIX IPUTOKAX, Kak peku Oka, Kama
u Cypa (MBanueB, MiBanuesa, 2010; [1lakuposa u np.,
2015; nmmuaoe coobmenue O.A. TloayMopaBMHOBA,
IleH3eHCKMII rocynapCTBEHHBIN MenaroruyecKui
YHUBEPCUTET).

BunoBoii coctaB pona Benthophilus B BOJKCKUX
BOJOXpaHWIMIIAX TpeOyeT yTouHeHus. Yaile myrosio-
BOK B 3THX BomoémMax (hopMaJbHO HA3bIBAIOT 3BE3I4a-
ThiMU. K KOHIly IpoOLLJIOro BeKa, Kak MoKa3ajiu He-
naBHue ucciaenosanus (Boldyrev, Bogutskaya, 2007),
Mo 9TUM Ha3BaHUEM (bUTYpUPOBaAIU YEThIPE BUAA —
HaTUBHBIE B OacceitHe A30BCKOro MOpsI 3BE314aTast u
noHckast, YépHoro Mopsi — ronas u Kacnuiickoro —
bepra. Heckosbko ak3eMIuisipoB U3 Bosirorpaackoro
1 CapaTOBCKOTO BOAOXPAHWINIL, U3yYEHHBIC B XO/IE
peBusuu poaa Benthophilus, 661N MAEHTUGHULUPO-
BaHbI Kak B. durrelli, onM, O4EeBUIHO, TTOITAJIN CIOIA
n3 JloHckoro OacceiiHa ¢ aKKJIMMaTU3UPYeMbIMU
O0ecrodBoHOUHbIMU. CraHaapTHasl IjiuMHa Oosee
1 ThIC. IPOMEPEHHBIX U3 3TUX BOTOEMOB 0CO0eit my-
rojoBok (laBnena, 1973; Kymepckuit u np., 1995;
KacwsinoB, KneBakuH, 2011; Cemenos, 2011; IHlemo-
HaeB, Kupwmienko, 2011; Illakuposa u ap., 2015; Komy-
xoBa u 11p., 2016; muuHble coobieHus B.I1. MBanueBa,
Okckuit rocynmapcTBeHHbIN 3anmoBenHuk u .11, Ka-
pabaHoBa, MHcTUTYyT OMOJOrMM BHYTPEHHUX BOM),
He MpeBbIlajia MAKCUMAJTLHOTO 3HAYCHUSI 1JIS1 3TOTO
Buaa B JloHCKOM OacceitHe — 66 MM. YKa3aHue Ha ca-
MoK SL 42—47 mm (I'aBnena, 1973) u 33—48 mm (Ky-
Jnepckuii u aip., 1995) co 3peabiMu TTOJIOBBIMY MPOIYK-
Tamu B KyiiObIIIEBCKOM BOMOXPAaHWIMIILE MCKITIOYAeT
BO3MOXHOCTb TOTO, YTO 3TO OCOOM 3BE3MUYATOMN TyTro-
JIOBKU B CWJTY UX MEJIKMX pa3MepoB, YTO IaBaJio OC-
HOBaHMUsI MpeanojaraTb; B BOJXKCKUX BOIOXPaHWIM-
11ax oOMTaeT TOJIbKO TOHCKas myrojioBka. Kpome To-
ro, TIpeICTaBUTEIM UMEHHO 3TOTO BUAA ObLIU ITTO3XKe
OTMEUEHBI B TUTAHUU HAJTMMA U3 HUXKHETo Obeda Bos-
rorpaackoii 'DC (bonmpipes, 2021). JImunHka 1Iyro-
JioBKU SL 5.5 MM, TIoiiMaHHasi HAMU UKOPHOIA CEThIO B
Bosre B 40 kM Huke Bosnrorpaackoit miiotuHsl 10 utosist
2015 r. ipu TeMrmiepaTtype Boabl 23°C, cyas mo Me-
KAM pasMepaMm U, cJIefoBaTeJbHO, OTHOCUTEIBHO
MO3IHEMY HEPECTY, TOXe, BUIMMO, MMpUHajexana K
B. durrelli. IlogTBepxIeHeM OIPUCYTCTBUS TOHCKOM
MYTOJIOBKM B PA3JIMYHBIX BOJIKCKUX BOJOXPaHWIM-
1I[ax SIBJISIETCS] TAKIKe YacTasi BCTPEUYaeMOCTh B HUX OCO-
0eli ¢ YeThIPbMSI JTydaMU B TIEPBOM CITMHHOM ITIJITaBHUKE
(Tabi. 2). CooTHOIIEHUE 0CO0Eii C TPEeMS U YeThIPb-
Ml JIydaMU y 3TOTO BUAa B HATUBHOM apeajie OJIM3KO

2 ®onnbl HuxxHeBOXpHIOBOAA.
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Tabmuna 2. Beioopku 1myrooBokK n3 A3oBo-YepHOMOpCKOTo OacceitHa 1 BomoxpaHuiaunil Bojkckoro kackana ¢ pa3HbIM

YUCJIOM JIyY€eil B IEPBOM CIIMHHOM IU1aBHUKE (D))

Yucno nyueii B D,

Bun BacceiiH, BogoéM (ronsl coopa) Uctounuk nHdpopmanunu
1 2 3 4
B. nudus YepHoMOpcKUii bacceitH 3 | 127 14 | Boldyrev, Bogutskaya, 2007
Benthophilus sp. | P. Anenp, KaxoBckoe Buxp. (1979) >18 CmupHoB, 1986
B. stellatus A30BCKOe Mope 8 Manwuio, 2011
To xxe A30BcKMii bacceitH 1 6 92 1 | Boldyrev, Bogutskaya, 2007
» P. Hon, HumnsHckoe Baxp. (2014) 2 8 90 Haum nanHbie
B. durrelli A30BCKUi1 bacceiiH 73 58 | Boldyrev, Bogutskaya, 2007
To xe P. lon, Linmistrackoe Baxp. (2013) 43 57 | Hamwm naHHBIE
Benthophilus sp. | P. Bonra, PeiouHckoe Baxp. (2014) 1 | Komyxosau mp., 2016
To xxe P. Bonra, Ye6okcapckoe Baxp. (2007) 2—4(3.3) Kaceanos, KneBakum, 2011
» P. Bosra, KyiiosimeBckoe Baxp. (1970—1971) 3—4 laBnena, 1973
» P. Bonra, KyiiosineBckoe Baxp. (2004—2010) 3—4(3.2) |CemeHos, 2011
» P. Boira, KyiioeimeBckoe Baoxp. (2003—2004) 3—4 IlIemonaes, Kupunenko, 2011
» To xe 1 4 | KomyxoBa u ap., 2016
» P. Bonra, CapaToBckoe BIxp. 1 1 |Toxe
B. durrelli P. Bonra, CapaTtoBckoe Baxp. (2001) 1 | Hamm manHbIe
To xxe P. Bonra, Bonrorpanckoe Baxp. (2002) 3 6 |Toxe
Benthophilus sp. | P. Inenp, BepxoBbs (2011—2012) 1 | Rizevsky, 2013
To xxe P. Inenp, BepxoBbs (2014) 2 4 | ['puropuuk, 2019
B. durrelli P. quectp, Hu30BbsT (2006) 3 13 | PomaHecky, 2015; Ha1m naHHbIe
B. mahmudbejovi| Kacimiickuii 6acceiin 13 47 | Boldyrev, Bogutskaya, 2007

IIpumeyanue. KypcuBoM BbLIEJIEHO YUCIO JIy4yeil B D| — IIpeliesibl BApbUPOBaHU 110Ka3aTeld U CPeAHee 3HaYeHKe (B CKOOKaXx).

K paBHOMYy (116 : 115), y 3B€314aTOii IMyrOJIOBKH Ye-
ThIpE Jy4Ya B IEPBOM CITMHHOM IIJIABHUKE OTMEYaloT
o4eHb peako (182 : 1). DToT mpu3HaK XOPOIIl TEM, UTO
BEPOSITHOCTb HECOOTBETCTBUSI PE3y/IbTAaTOB, ITOJIY-
YEeHHBIX Pa3IUYHLIMU HCCIEAOBATENISIMU MIPU TOMA-
cu€Te, B OTJIMYKE OT APYrux nokazareneii (PemreTHu-
KoB, ITomosa, 2015) MuHMMaIbHA.

MonekynsipHO-TEeHeTUUECKUIT aHaJIu3 Pa3IuYHbIX
npencrasurelieii pona Benthophilus (Karabanov et al.,
2022) ¢ ncnoiab30BaHMEM B KayecTBE MapKepa IS
OIpeaesIeHUs BUOBOM MPUHAIJIEXHOCTU parMeH-
ta MmuroxoHapuanbHoit JIHK, BKIIOYaloliero reH
TepBOI CyObeAMHUIIBI IIUTOXpOM okcuraassl ¢ (COI),
MPOJEMOHCTPUPOBaATT 00OCOOJIEHHOCTh C HE3HAYM-
TEJbHOM TNeHETUYECKOW IUCTAHLMUEH, NIOMUMO He-
CKOJIbKUX BUIOB (3epHUCTasi, AbnypaxmaHoBa, bep-
ra), IByx cecTpMHckux kjnaj. IlepBas (4 5K3.) 00b-
eIuHsIET B cebe NenMOHMPOBaHHBIM B 0a3e JaHHBIX
NCBI (https://www.ncbi.nlm.nih.gov) mom HoMmepoM

FJ526834 sk3emruisip B. mahmudbejovi, nBe ocodbu u3
CapaToBCKOT0O BOJOXpaHWJIMILA U OAHY U3 Bosru y
ActpaxaHu; Bropas (8 3K3.) — IIyroJioBoK 13 YeOoK-
capckoro n Bonrorpamckoro BomoxpaHuiuii, Boiaru
(6e3 ykazaHus Jiokanuzanuu), KamMbl, HUXKHEro Te-
yeHus Bonru u nenwtel duectpa (FJ526835). Panee
onybaukoBaHHble Matepuabl (Boldyrev, Bogutska-
ya, 2007; bonmeipeB, 2021), a Tak:Ke MMEIOIIMECS
TMaHHBIE TT0 Pa3MEPHOMY COCTaBY Y COOTHOIIIEHUTO JTy-
Yyeil B MEepBOM CIIMHHOM IUIABHMKE Y ITyTOJIOBOK M3
BOJDKCKUX BOJOEMOB MO3BOJISIIOT MPENNOI0XUTD, YTO
BK3eMIUISIPbI BTOPOI TPYIIILI OTHOCITCA K B. durrelli,
KOTOpas K HACTOSIIEMY BpEMEHM paccesriach U Ha
He3aperyJIMpoBaHHOM ydacTkKe HMXKHer Bonru, a
nepBoit — K B. mahmudbejovi. TlocnenHsist Han6oee
MOpGOJTOTUIECKH 1, BUINMO, SKOJOTUTYECKH OJIM3Ka
10 CPaBHEHUIO C IPYTUMHU BUIaMU pona K B. durrelli.
OmHa eli€ Menpue, MakCUMaibHast SL He TIpeBhIIIaeT
55 mM. Ywncro nydeit B IEPBOM CITUHHOM TJTABHUKE Y
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He€ Takke, B oTiimume ot B. stellatus, 9acTo paBHO 4
(Ta6u. 2). IlpucyrcTBue B Knane ¢ B. durrelli myronos-
K1 13 JIHecTpa, BeposSITHO, IIOATBEPXKAACT paHee Cae-
JTaHHOe npennoiaoxeHue o Tom (Boldyrev, Bogutska-
ya, 2007), 4To apeaJl 3TOro Bulia BKJIIOYAET TOMUMO
A3oBckoro u YepHoMopcKuii 6acceitH. DTH BbIBOIbI
HYKIIAIOTCS B IIOATBEPXKACHUU.

Kpome noHCKOIT 1 IIpenIioIoXUTETbHO MyTOJI0OB-
K1 Maxmyn0eKkoBa K HACTOSIIIIEMY BPEMEHU UMEIOT-
cs (bakTHI MIPUCYTCTBUS B BogoéMax Bokckoro Kac-
Kana 1 gyxkeponHoii B Kacrmitckom bacceitHe 3BE3mua-
Toit myrojoBku. OO0 3TOM CBUIETEJILCTBYET YKa3aHUE
Ha MOMMKH OTAEJIbHBIX 3K3eMILIAPOB SL 10 76 MM B
Yeb6okcapckom (KieBakuH, 2003), SL 68 mm B Capa-
toBcKOM (Kynepckuii u ap., 1995) u SL 6onee 70 mm
B KyiiObilieBckoM (JiInuHOe coobliieHue u ¢poroma-
tepuanbel .M. TlananmHa, Kazanckuit (ITpuBoirk-
cKuii) penepanbHbIil yHuBepcuTeT, 2013 1.) Bogoxpa-
Hummax. MIMeloTcs cBeaeHMs, TpeOylollue I10I-
TBEePXACHUS, O TIOMMKe 3Toro Buaa B Oke y . Mypom
(2019 r.). YnoB nyrosoBok B YebGokcapcKoOM BOIO-
xpaHuiuile B okTsiope 2007 r., rae B 3HAYUTEITLHOM
KOJIMYECTBE IIPUCYTCTBOBAIN caMKU SL 48—59 MM, mo-
BUIMMOMY, TOXKE YACTUYHO COCTOSIT U3 3BE3MUATHIX ITy-
roiioBok (KaceksHoB, KiteBakuH, 2011). ITpennonoxu-
TEeJIbHO€ OTCYTCTBME IpPEACTAaBUTEIE 3TOro BMIA,
yKazaHHoe B pabore KapabaHona ¢ coaBropamu (Kara-
banov et al., 2022), mo-BUAMMOMY, CBUIETENLCTBYET 00
OTHOCHUTEILHO HM3KOM YMCJIEHHOCTH 3BE3MYATHIX ITy-
roJIOBOK B BojoéMax Borkckoro 6acceiiHa 1o cpaBHe-
HUIO C ITyTOJI0BKAMU IOHCKOII 1 MaxmymbeKoBa.
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ITo MaTepuanam, cOGpaHHBIM B XOJIe SIPYCHOTO MTPOMBIC/Ia B aKBAaTOPUU MOIBOAHBIX MONHATUI MMnepa-
TOPCKOTO XpeOTa, TpUBeACHBI HOBBIE CBEICHUS O BCTPEUYaeMOCTH, pacipeieIeHUH, HEKOTOPBIX 0COOEHHO-
CTSIX OMOJIOTUH U 3KOJIOTUM raifoTcKoro xonyka Hozukius guyotensis. [lokazaHO, 4TO OH SIBJISIETCSI OOBIYHBIM BU-
TTOM B UXTHO(ayHe UCCIIeTOBaHHOTO paifoHa. OTMeYeH Ha BepIIIMHAX Y CBaJIbHOM o6tacT rop HuHTOKY, JInpa
u Koko Ha myouHax 385—1015 M, ero HauboJiblIMe YI0BB XapakTepHbl 111 nuarnazoHa S00—700 m. B yino-
Bax H. guyotensis Obl TIpencTaBieH ocodsiMu mnHoit 32—73 cm, maccoit 0.45—5.27 kr. [1penmnoioxurens-
HO BUJI HAYMHAET CO3peBaTh NMpHU [UTMHE 44—46 cM, a OCHOBHOI 3TaIl ero pa3MHOXEHHUSI IIPOXOIUT B BECEH-

HEC BpEM-I.

Kniouesvie crosa: raitorckuii xonyk Hozukius guyotensis, GU0JIOTHSI, BCTPEYaeMOCTb, YJIOBBI, TajlaccoOaTH-

aJlb, TalioThl, UMmepaTopcKuii XxpeoerT.

DOI: 10.31857/50042875223020133, EDN: EZJIYD

Cpenu nipencraBuTesieii ceMeiictBa Sebastidae ox-
HUMHM M3 CIa0O0M3YyYEeHHBIX OCTAIOTCS OKYHM poaa
Hozukius. B HacTosI1iee BpeMsl B yKa3aHHBIU poj BXO-
AT IBa BUOA: AnoHCKUil H. emblemarius v TailOTCKUIA
H. guyotensis xonyku (bapcykos, 1981, 2003; Amao-
ka, 1984; CubiTkO, 1986, 2001). Apeain nmepBoro orpa-
HUYMBACTCS MOOEpeKbsIMU SITIOHCKOro apxuIiejara
(y 0-BoB XoHcio, Cukoky, Kiocio) u IOro-Bocrou-
Hoii Kopeu (JIunnoepr, Kpaciokona, 1987; Nakabo,
2002; Shinohara et al., 2011, Park et al., 2014). Mexny
TeM TaliOTCKMI1 XO1yK (puc. 1), BIiepBble ONIMCaHHBIM
oTHocuTenbHO HenaBHO (bapcykoB, @énopos, 1975),
XapaKTepU3yeTcsl KaK y3KOoapeaJlbHBI S9HAEMUK U TH-
MMMYHBII 00MTAaTEIb TajaccoO0aTUAIM IOABOIHBIX T'OP
MNmnepartopckoro u 3anagHoii yactu [aBaiickoro xpeo6-
toB (Kanayama, 1981; Humphreys et al., 1984; Bopeli,
1986; Nakabo, 2002; ITaxopykos, 2005; Mundy, 2005).

Hecmotpst Ha Gosiee yem 50-J€THIOIO HMCTOPUIO
U3y4eHUs UXTUOo(ayHbl YKa3aHHOTO paiioHa, CBelle-
Hus o H. guyotensis ocTaloTcsi KpaitHe orpaHUYeHHBI-
mu. [ToMuMo nepBoonucaHus U HAXOAOK Ha OTIE/b-
HBIX TTOIBOMHBIX TOPAX UMEIOTCST CBEICHUST JIUIITH O €T0
MaKCHMMaJIbHBIX pa3Mepax M TMpedebHOM BO3pacTe
(CupITKO, 2001), a Takke 0 DIyOMHaX, Ha KOTOPBIX
atoT Bua otMedanu (bapcykos, 1981; boperir, 1986; I1a-
XopykoB, 2005).
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Ilens paGoThl — oxapakTepu3oBaTh BCTpedae-
MOCTb, pacripefieJIeH1ue 1 1aTh KpaTKylo OUoioruye-
CKYIO XapakTepucTuky H. guyotensis B paiioHe Mo-
BOOHBIX TOp MMIiepaTopckoro xpeoTa.

MATEPUAITI U METOANKA

Marepuan codpan cotpynHukamu “KamuarHUPO”
B XOJ€ MOHUTOPUHIa CIIeLUMAIN3UPOBAHHOTO SIpyC-
HOTO TIpOMBbIC/Ia MOpcKoro MoHaxa Erilepis zonifer B
moHe—urojie 2009 r. Ha mogBoaHBIX Topax Ummnepa-
Topckoro xpedta — Hunartoky, Ixxnnary, OmkuH, JIu-

pa u Koko! (yuyactok ot 34°58’ no 41°09” c.11.) (puc. 2)
Ha cynax (CpeaHuil SIpyCHUK MOPO3WJIbHbBINA) “Ana-
HeTT” u “AHturac”. IIpoMbICIOBbIE PaOOTHI BBIIIOJI-
HSUIM KaK B TIHEBHOE, TaK U HOUHOE BpeMs. CKOpOCTb
CyJIOB BO BpeMSI IOCTAHOBOK MOPSIKOB BapbUpOBaja
oT 5.0 1o 6.0 y3710B. B KauecTBe HAXKMBKH UCHIOIb30-
BaJli MOPOXEHYIO celiblb. DbbUIO BbIMTOJHEHO 412
SIPyCO-MOCTaHOBOK Ha m1youHax 371—1197 m.

' Uz-3a crieunUyecKux 0cobeHHOCTel KoHbUrypauum (Hajiu-
YMe TUIOCKON “CTOI000pa3HOoi” BepIIUHbBI, KPYTHIX CKJIOHOB U
MPEeUMYIIECTBEHHO OKPYIJIbIX OUepTaHWii) NaHHbIE MOIBOIHbIE
ropbl KJ1accuUIMpyroTes Kak raitotel (I'epianosuy u np., 1977,

Hemenunikas u ap., 1978).
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Puc. 1. lNaitorckumii xonyk Hozukius guyotensis TL 64.5 cm 13 paiioHa moaBoaHbIX rop MMmneparopckoro xpe6Ta.

C.II.
41° F

MmnepaTopckuii
xpeber

40° b

39°

38°

37°

o

6 1 1 1 1 1
168° 169° 170° 171° 172°B.1.

Puc. 2. Mecra npoBeaeHus sipyCHbIX paboT (@) Ha noasoaHbix ropax Mmmneparopckoro xpedra sierom 2009 r.

I[IpomomXUTENTbHOCTD 3aCTOSI SIPYCHBIX ITOPSIIKOB
3a Bech Iepuo, padot BapbeupoBaia ot 1 1 40 MuH 1o
23 4 10 muH. CpenHee 3HaUCHYE SKCITO3ULINU SIPYCOB IO
ropaM pasinyajioch: Ha HHMHTOKY OHO COCTaBJISIIO

BOIMTPOCHI UXTUOJIOTUN  T1OoM 63 Ne 2 2023

8 u 50 muH, JIxxuHTy — 6 9 50 MuH, OmKUH — 549 15 MyH,
JIupa — 4 9 50 muH, Koko — 4 4 10 muH. Pasnuuus
0OyCJIOBJICHBI TeM, YTO PEeXUM pabOTHI sIpyca B 1Ie-
JIOM, BKJTIOUasi BpeMsI 3aCTOsI, OTTPEeIsT KATTUTaH CY/I-
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Taomuuna 1. Yuciio ipyCHBIX ITOPSIAKOB, NIyOMHA SIpYCO-TIOCTAHOBOK U BCTPEUaeMOCThb (%) pa3IMyHbIX BUIOB CEMECTBa
Sebastidae B yyioBax Ha IoaBOMHBIX Topax MIMnepaTopckoro xpeoTa jetom 2009 1.

Yucno sipyCHBIX I'ny6una Adelosebastes , . Hozukius Sebastes
T'opa Helicolenus avius . .
TOPSITKOB ITOCTAaHOBOK, M latens guyotensis iracundus

Hunroky 9 970—1018 100.0
JIxuHTy 134 800—1050 23.9 3.0
OmxuH 13 943—1197 23.1
JIupa 144 464—1038 6.9 13.9
Koxko 112 371-900 1.8 4.5 75.0
Bcero 412 371—-1197 11.4 1.2 27.4 1.0

Ta6auna 2. KonnyecTBeHHbIE TOKA3aTesIM YI0BOB raloTCKoro Xolyka Hozukius guyotensis Ha OOBOIHBIX ropax Mmre-

patopckoro xpeota jetom 2009 r.

Toba JloJs1 B 001LEM YIIOBE, Ynosel Buna Ha 1000 kpioukos [1y6uHa perucTpauuu
P % 110 Macce 5K3. KT BUIA, M
3-23 5.2—46.6 978—1015
Hunroky — - - - - -
12 23.0 995.4
0.1-27.4 1-85 1.9-199.4 534-809
Jlupa - - - s o i
6.4 15 32.9 631.0
1.3—100.0 1-307 2.6—612.4 385—848
Koko - i .- = b
25.3 59 118.8 556.5
Ipumeuanue. Haz uepToii — nmpe/iesibl BApbUpOBAHUs OKA3aTeJIs, TIOJl YEPTOii — CpelHee 3HaUeHMe; “—” — HeT JAHHBIX.

Ha, UCXOOsI M3 COOCTBEHHOTO OITbITa, 0OBEKTA IIPOMBIC-
Jla, IyOUH ITOCTAHOBKU ITOPSIIKOB M OCOOEHHOCTEI
penbeda aHa.

Yacroty BcTpeyaemocTu H. guyotensis olieHUBaIU
YUCJIOM PEe3YJIbTaTUBHBIX SIPYCHBIX TTOCTAaHOBOK
(% ot ob11Iero yrcia), B yJIOBaX KOTOPBIX OH HAOJIIO-
nasics. Bee ynoBbl ObLIM TIEpecYrMTaHbl HA CTaHAApPT-
HOE TIPOMBICIIOBOE ycuine — 3K3. (Kr) Ha 1000 kprou-
KoB. Pacnipenenenue H. guyotensis HaHECEHO Ha KapTy €
rcrnonb3oBaHueM nporpamMmbl ArcView GIS 3.3. buo-
Jiornueckasl xapakrepuctuka H. guyotensis naHa 1o pe-
3yJIbTaTaM U3MepeHUit a0COMOTHOM IInHEI (7L) n nH-
JUBUOYaIbHBIX B3BEIIMBAaHUI COOTBETCTBEHHO 120 u
110 ocoOeii. [11s onpeneeHU I10JIa M CTaguu 3pejIo-
CTU ToHaj 1o mectubanbHol mKaie ([IpasouH, 1966)
MOABEPIIN BCKPBITUIO 77 3K3. (MPOMEPEHHBIX U B3BE-
1meHHbIX). COOTHOLICHUE MEXIY IJIUHON U Maccoi
tena H. guyotensis pacCUUTBIBAIN, UCIIONB3Ysl CTENEeH-
HYyIO 3aBUCUMOCTL. W = aTL®, tne W — macca, TL —
IJIMHA, @ — KOHCTaHTa, b — cTerneHHou Koadduum-
enT (Bunbepr, 1971).

PE3VIIbTATHI

Bo Bpems sipycHBIX paboT getom 2009 r. B yaoBax
OBLIM OTMEUEHBI MPAaKTUYECKU BCE IPEACTaBUTEIN
ceMmeiicTBa Sebastidae, oouTaromue B paitone Mmme-
paropckoro xpebra (Tabim. 1), 3a UCKIIIOYEHUEM KWH-

Meiickoro Gecry3bipHUKa Helicolenus fedorovi. H. guy-
ofensis oTMe4YeH Ha raitorax Hunrtoky, Jlupa u Koko,
JIOMUHUPYS 10 YaCTOTE BCTPEUAEMOCTH HaJl APYTUMU
OKYHSIMU HE TOJIbKO Ha OTIEeJbHO B3SITOI rope, HO U
B IIEJIOM TI0 BCell ncciemyemMoit akBaTopun (27.4%).

I'maBHOI 0COGEHHOCTBIO XapaKTepa pacrpenee-
Hust H. guyotensis B Tipefenax paiioHa SIBISIETCSI YBe-
JIMYeHHEe TToKas3aTesIeil KaK ero yJIOBOB, TaK U IO B
o0IIIeM yIIOoBe TI0 Macce ¢ ceBepa Ha for. Hampumep,
ecJIu Ha ceBepHOM raiiore HUHTOKY cpenHee 3Hauye-
Hue ynoBoB Buga Ha 1000 KproukoB cocTaBuio 12 3K3.
(23.0 k1), TO Ha caMoM 1oXXHOM y4JacTke (ropa Koko) —
59 k3. (118.8 Kr), a 1OJIsT BUIA 1O Macce 3[eCh B He-
KOTOPHBIX caydasx gocturana 100% (tabi. 2).

3aMeTUM, YTO Ha BOCTOYHOM CKJIOHE ropbl Koko,
IIe OCYIIECTBIISIIM TTPOMBICE]] MOPCKOTO MOHaxa
E. zonifer, H. guyotensis OTMEUeH NpaKTUIECKU MOBCE-
MECTHO, BKJII0Yasi BEPIIMHY ropsl (ITOIBOITHYIO OaH-
Ky), a ero ynoBbl pmocturaiu 307 3k3. (612.4 kr) Ha
1000 kproukoB. B paiione raitota Jiupa H. guyotensis
OTMEYaJId TOJIbKO Ha CeBepoO-3allallHOM CBaJjie TITy-
ouH. IlokaszaTenn yJIOBOB OKa3aJlNCh YXKe HE CTOJb
3HAYUTENIbHBI, Y OOJIBILIMHCTBO U3 HUX HE MPEBBIIIATIO
25 9k3/1000 xproukoB. Ha rope HuHTOKY, o cpaBHe-
HUIO C IBYMSI BBIIIICYTTOMSIHYTBIMU TTOTHSTUSIMU, pa-
0OOTBI O BpEMEHU ObUIM HE TAKUMU MPOAOIKUTEb-
HBbIMU (BBITIOJIHEHO TOJIBKO 9 SIpyCHBIX MOCTAHOBOK)
(Tabs. 1) 1 MpoBeAeHBI HA OMTHOM JIOKAJIbHOM YYacCTKe,
BOTIPOCHI UXTUOJOTUU Ne 2

TOM 63 2023
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Puc. 3. [IpocTpaHCcTBEHHOE pacrnpe/iesieHre YIOBOB railoTckoro xolyka Hozukius guyotensis B pailoHe MoABOAHBIX rop Umre-
patopckoro xpebta jetom 2009 r.: (a) — HunTOKY, (0) — JIupa, (B) — Koko; (---) — n3o0arsl.

pacroJIo’(KeHHOM Ha ceBepe €€ BO3BBIIIIEHHOCTU, TTPU Mccnenyemslii BUa B aKkBaTOPUU TIOJBOAHBIX TOP
9ToM yinoBbl H. guyofensis XxapakTepu3oBaiuch eie¢ Mmmeparopckoro xpedTa oTMedeH B Auana3oHe oT 385
MEHBIIMMU BeJIMYnHaMu (TabJ. 2, puc. 3). 1o 1015 m. Hauborsee mrybokoBomHble Haxonku (978—

BOIMTPOCHI UXTUOJIOTUN  T1OoM 63  Ne 2 2023
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Taomuna 3. PacnipeneneHue yinoBoB (3k3/1000 kproukoB) raiiorckoro xouyka Hozukius guyotensis o riyobuHaMm Ha Mofi-

BOIHBIX ropax MMnepaTopckoro xpeota jetom 2009 r.

Tny6una, Huntoky Jlupa Koxo
M min—max M N min—max M N min—max M N

<400 157 1
400—-500 3-81 26 13
501-600 1-85 23 9 1-307 68 52
601—700 1-21 8 8 1-166 50 12
701—-800 5—-12 9 2 3—172 71 5
801-900 1 1 3 1
901—-1000 | 3—16 10 7

>1000 10—-23 17 2

IIpumeyanue. min—max — npejiesibl BApbUPOBaHMS IMOKa3zaTesisi, M — cpeaHee 3HayeHue, N — UUCIIO SIPYCHBIX TOCTAHOBOK, B KOTOPBIX

OBLT OTJIOBJIEH TAMOTCKMIA XOIYK.

1015 M) 3acpukcupoBaHbl Ha rope HuHTOKY (TadiI. 2).
Ha ckiione ropsl JIupa H. guyofensis oTMeUeH B 1ua-
na3oHe 534—809 M, roe ero HanGOJbIINE YIOBEI ObI-
JIV XapakTepHbI 11 nryouH <600 M (ta6n. 3). Jluamna-
30H obutanusi H. guyotensis Ha rope Koko B niepuon
paboT okaszaycs mupe, yeM Ha ropax HuHatoky u JIn-
pa, 1 BapbpupoBai ot 385 mo 848 m. Beicokue ynoBbI
ormedeHnl 10 800 M. OmHako Ha ryomHax <400 u
701—800 M sIpyCHBIX TOCTAHOBOK ObLIIO BBITTOJIHEHO CY-
11IECTBEHHO MEHbIIIE, [T0O3TOMY TOJTyYeHHbIE HAMU pe-
3yJIbTaTbl MOTYT HE€ IOJHOCTBIO OTpaxaThb AEHCTBU-
TEJIbHYI0 KAPTUHY OaTUMETPUYECKOTO pacipeneaeHust
H. guyotensis.

B paitoHe nonBomHbIX rop MMriepaTopckoro xpeodra
serom 2009 r. B ynoBax BctpeueH H. guyotensis TL
32—73 cm. Macca pbi0 BapbupoBana oT 0.45 mo 5.27 xr
(puc. 4). OnHaKo MOAYEPKHEM, UTO MAaKCUMAJIbHYIO
Maccy nMelia ocodb TL 68 cM. Y pa3HOMNOIBIX 0cobeii
H. guyotensis OoTMeYEHbI HEKOTOPbIE pa3iMvusl B pa3-
Mepax, HO B 1IeJIOM OHU HeBeauku. Cpeay noasepr-
HYTBIX BCKPBITHIO PHIO 57.1% okazanuch camMmkaMmu. B
y10Bax y 000uX MoJoB npeoodnamanu ocoou 7L 47—
52 cM. HeGosnbllne pa3iuuusi oTMEUEHbI B Macce pblo
pPa3HbIX TIOJIOB: CPEM CaMIIOB JOMUHUPYIOIIEH rpyIi-
Mo ObLIM 0ocobu Maccoit 1.5—3.0 K, cpeau caMoK —
1.5—2.5 kr. OgHaKO UMEHHO Cpeau ITOCISIHUX BCTPe-
yeHbl HamboJiee KpynHble pbiObl. Eciv y camMiioB
MaKCHMMaJlbHbIE JJIMHA U Macca COCTaBUIU 65 M U
4.48 X1, TO y caMOK — 68 cM 1 5.27 KT.

Y H. guyotensis 3aBucuMocTb Mexny mmHon (71,
cM) 1 Maccoii Tena (W, r) annmpoKCuMUpyeTcs Cieayto-
nieii creneHHom gynkuuneit: W= 0.0056TL>?83 R? =
=0.9773. JIuHusl perpeccuu XOpoOIllO COBIAIaeT C
SMIUPUIECKUIMU TaHHBIMU (puc. 5). [Ipu aTOM 3Ha-

YyeHHEe CTeIIEHHOro KoadduiueHTa (b) okazanoch
>3, 9YTO MOXET yKa3bIBaTh HAa BO3pacTaHUE YITUTaH-
HOCTH PBIO TT0 Mepe UX pocTa.

B paitone nonBomHbeix rop MMmrieparopckoro xpeodra
sgetoM 2009 1. cpenu camok H. guyotensis OTMEUEHBI
ocobu, wuMewInue ToHadabl craguii 3penoctu 11
(22.7%), 111 (47.7%) n VI—11 (29.5%), B TO Bpems Kak
cpenu camoB — II (60.6%) v 111 (39.4%). CoorHole-
HIE 0cO0CH pa3IMYHbIX pa3MEPHBIX TPYIIIT C TOHATaAMU
Ppa3HBIX CTAIWI 3PEJIOCTH TIPUBEACHO B TA0II. 4.

OBCYXIEHHNE

ITo nanubiM auTepatypsl (bopen, 1986; CHBITKO,
2001; ITaxopykos, 2005; Mundy, 2005), raiiloTckuit
XOLIYK SIBJISICTCSI MpeacTaBUTEIEeM TajlaccoMe300eH-
Taju, HaceasommM TmyonHs! 420—1320 m. Hamm nan-
HBbIE MOJIHOCTHIO VKJIAALIBAIOTCS B YKA3aHHBIM TMana-
30H, a HauboJiee TIYOOKOBOAHBIE HAXOOKM BUIA
3auKcupoBaHbl Ha yyacTtke (ropa HuHTOKY), Ha
kotopoMm paHee (ITaxopykos, 2005) Obuia 3aperu-
CTpUpPOBaHA HWXKHSISI TPaHUIA €r0 BEPTUKAILHOTO
pacripoctpaHeHus — 1320 M. B 11e10M MOXKHO 3aKiTI0-
YUTh, YTO B palioOHEe ucCCliefoBaHU Haubojee BbICO-
KWe YJIOBBI H. guyotensis GbUIN XapaKTepHBI TS TITY-
ouH 500—700 M. ITpu 3TOM BEeTUIUHEBI YJIOBOB MOTYT
yKa3bIBaTh Ha TO, YTO YMCJIEHHOCTh BHMJa Ha ceBep-
HBIX raiioTax 3HAYUTEILHO HUXKE, YeM B IOXKHBIX.
Takxe ciemyeT ydecTb, 4TO OATUMETPUUECKOE pac-
npeneiaeHue H. guyotensis, B TOM 4HUCJ€ TIOTHOCTb
€ro CKOIJICHU Ha OTACIBLHO B3SITOI TOpe, BEPOSTHO,
3aBUCHUT OT €€ BBICOTHI M TIIYOWHBI 3aJIETAHUST BEPII-
Hbl. [To nanHbIM ['epriaHoBuYa ¢ coaBropamu (1977),
XapakKTepHOI 0COGEHHOCThIO Teomopdosiorun Mm-
epaTopcKoro xpedTa SIBIsgeTCs yBeJINYeHUE TIIyOn-

BOITPOCBHI UXTUOJIOTUN  TomM 63 Ne 2 2023
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Puc. 4. Pacnipenenenue o mvHe (a) 1 macce (6) raiforckoro xouyka Hozukius guyotensis B SpyCHBIX YJIOBaX B paiiloHe IMOABOI -
HbIX Top UMmiepaTopckoro xpeoTa metom 2009 1.: (W) — 06a moa (M = 50.20 cwm, 2.14 kT, cootBeTcTBeHHO 1 = 120 11 110 3K3.),
(m) — camku (M = 50.68 cM, 2.30 xr, n = 44 3K3.), (O) — camunl (M = 50.27 cm, 2.16 xr, n = 33 5K3.).
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Puc. 5. 3aBUCUMOCTB JUTMHA—Macca railoTcKoro xolyka Hozukius guyotensis B pailoHe nmoasoaHbix rop Mmrneparopckoro xpeo6-

ta: W= 0.0056TL3>*"3, R2 =0.9773, n = 77 axs.

HBI HAXOXIEHMSI MOMBOAHBIX OAHOK OTHOCHUTEIBHO
ITOBEPXHOCTU OKE€aHa C rora Ha CEBEP. 3mech Xe Ha-
KJaJabIBalOT CBOM OTIIEYATOK U pas3jinyud B KOH(I)I/I—
rypauuu caMuX IOJABOAHBLIX IOp, YTO B 3HAYUTECJIb-

BOITPOCBHI UXTHUOJIOI'NHU Ne 2

TOM 63 2023

HOI CTENeHW OOYCIIOBIMBACT YMCIIO YIOOHBIX MECT
JIJISI IOCTAHOBKU SIPYCHBIX IOPSIAKOB.

XoTesoch OBl MOTYEPKHYTh, YTO, CINTASICh CPaB-
HUTeJbHO peakuM (CHBITKO, 1986) 1 MMest OTHOCH-
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Tabomuna 4. CooTHolleHue ocobeit raitorckoro xoiyka Hozukius guyotensis c ToHanaM¥ pa3HbIX CTaUii 3pEJIOCTU B pa3-
JIMYHBIX pa3MePHBIX I'PYIIIaxX B paiioHe moaBoaHbIX rop MUMnepaTopckoro xpeoTa getom 2009 1.

CamMku Camiibt
Pasuepras CTaaus 3peJIOCTH cTanus 3peIoCcTh
rpynna (71), cm uneno pri6, YUCIIO PBIO, 9K3.
11 11 VI-11 K3 11 11
<35 100.0 1 100.0 3
35-37 100.0 1 100.0 1
38—40 100.0 1 100.0 1
4143 100.0 2
44—46 33.3 66.7 3 100.0 1
47-49 11.1 55.6 333 9 77.8 22.2 9
50-52 7.2 57.1 35.7 14 50.0 50.0 6
53-55 25.0 50.0 25.0 4 25.0 75.0 4
56—58 100.0 2 66.7 33.3 3
59-61 25.0 25.0 50.0 4 50.0 50.0 2
62—64 100.0 1 100.0 2
65—67 100.0 1 100.0 1
>67 100.0 1

TEJILHO MaJjlyl0 00JacTh pacIpPOCTPaHECHUS Cpeau
BCEX BUAOB PbIO, OTMEUEHHBIX BO BpeMsI SIDYCHBIX pa-

6012, TaifOTCKUIi XOLYK OTHOCUJICS K TPYIIIE Haubo-
Jlee BCTpeYaeMbIX, HapaBHE ¢ MOPCKHM MOHAaXOM
(97.3%) n gépHoii cobauneil akymoit Centroscyllium
excelsum (17.2%). 3ameTuM, 4TO, 110 TaHHBIM Cacaku
(Sasaki, 1986), B xome TpaJoBOTro MpOMBICIa KabaH-
pBIOBI Pentaceros wheeleri 1 HU3KOTenOro o0epukca
Beryx splendens Ha rope Koko u cocenHeii rpymiie
NogHATUIT MMIyOKY railOTCKUI XOIYK SIBJISUICS T10-
CTOSTHHBIM BHIIOM MPWJIOBA B TUAITa30HE IIIyOMH COOT-
BercTBeHHO 300—600 1 400—600 M. B KauecTBe comyT-
cTByIOIIeTo BUna H. guyotensis oTMedali U Ha sIpycC-
HOM ITPOMBICTIE YITOMSTHYTBIX BUIOB PHIO Ha raifore
X3HKOK B 3amamHoii 4yactu I'aBaiickoro xpedra Ha
nryounax o 640 M (Seki, Tagami, 1986). Takum 06-
pa3oM, MOJTyJdeHHbIe HaM1 HOBBIE CBEIEHMST O BCTpeJa-
€MOCTH U BEJIMYMHAX YJI0BOB H. guyotensis o 0aTumer-
pUYECKUM IHara3oHaM HOBOJBLHO OJIM3KUA K yXKe
WMEIOITMCS JaHHBIM.

O TepMUYECKUX YCIIOBUSIX OOUTAHUS TaliOTCKOTO
XOllyKa OO0 cux Iop HeusBecTHO. Ilo pesyibraram
ruapoJiorndyeckux padot (Roden et al., 1982; Sasaki,
1986; ComoB u ap., 2019) ObUIO YyCTaHOBIEHO, YTO
TeMIlepaTypa BOlibl B paiioHaX MOABOAHBIX rop MM-
rnepaTopckoro xpeodra Ha mryorHax 300—1000 M Bapbu-

2 3a Bech MEPHOL MCCIELOBAHMIA B SIPYCHBIX YIOBaX GbLI 3aperi-
cTpupoBaH 31 BuUI, BKJIIOUasl pbIOy-Ilapa3uTa, — CHUMEHXela
Simenchelys parasitica, N3BECTHOTO €11I€ KaK 00e3bsIHUI YTOpb.

pyeT B IIMPOKUX Mpeneax — oT 3 no 11°C. Ilpu stom
BBICOKHME ZHAYCHUA XapaKTCPHbI UMEHHO IJI51 I02KHO-
ro ydacTKa. YUUTHIBag IMOJIydeHHbIE HAMU JaHHBIE
1o baTUMETPpUUIECKOMY paciipeaciaeHuto H. guyotensis
(Tabs. 3), BEpOSITHO, YIIOMSIHYThIE TeMIIEpaTypHbIE
MOKa3aTelin ClAeAyeT CUUTATh ONTUMAIbLHBIMU IS
€ro oOMTaHMsI.

M3BecTHO, uTO H. gUyotensis OTHOCUTCS K HEKPYTI-
HBIM BUJaM MOPCKHUX OKYHEH, €ro mpeaejibHas JJ1M-
Ha He mnpesbiraeT 50 cM, a Macca 2.3 kr (bapcykos,
dénopos, 1975; Curitko, 2001; bapcykos, 2003). B xo-
Jle HaIllX MCCIeA0BaHM ObLJIO yCTAHOBJIEHO, YTO OH
MOXET JOCTUTATh 3HAYMTEIHLHO OOJILIINX Pa3MEpPOB,
Opu4YEM HanboJjiee KpyITHbIE 0COOM BCTPEUYEHEI CPean
camok. OgHAKO M3-3a Majioro o0beéMa MCCaeIOBaH-
HOro Martepuajia BbISIBJICHHYIO TEHACHIINIO B pa3MeEp-
HBIX pa3IAYMSIX MEXIY IT0JIaMU CIIEAYeT CYUTATh IIPe/ -
BapuUTEIbHOM.

PenponykTuBHass 6MOJI0THUSI MOPCKUX OKYHEN po-
nma Hozukius B HacTosiiiee BpeMsl OCTa€Tcsl TIpaKThde-
cku HeusBecTHOM. IIpennonaraercst (CHbiTkO, 2001),
YTO, KaK M y BCEX OCTaJbHBIX IIPEICTaBUTEJICil ce-
melictBa Sebastidae, UM CBOMCTBEHHO BHYTpPEHHEE
oruiogoTBopeHue. OIHAKO 10 CUX OP HE yCTaHOBJIe-
HBI OCOOEHHOCTHM raMeTOreHe3a pa3HOIIOJIBIX OCOOei:
HEU3BECTHO, SIBJISIETCS JIM OH aCUHXPOHHBIM, KaK 3TO
HaOmonaeTcss y BumoB pona Helicolenus n Sebastes
(CopokuH, 1964; Hosukos, 1974; CHbiTKO, 1986),
WJIU K€ TIPOTEeKaeT eMMHOBpPEeMeHHO. Takke Hen3Be-
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CTeH M caM XapaKTep pa3sMHOXEHUS: UKpOMeTaHUe
WJIN XXUBOpOXIeHUe. B cBolo ouepeap nmepedunciieH-
HbIe (aKTOphI CO3MAIOT 3HAYUTEIbHBIE TPYIHOCTU B
OIpeAeICHUN LINKJIOB CO3PEBAHMSI IIOJIOBBIX XKEJIE3 B
TOJICBBIX YCIOBUSIX. IMEHHO MO3TOMY ISl 3TUX LIeJIei
MbI MCITOJIb30BAJIM YHUBEPCATILHYIO IIIKAIY Onpeaeiie-
HUS CTaaNU 3pEJIOCTU TOHA.

Hcxons n3 nMeroluxcss JaHHBIX O CTaausIX pas-
BUTHSI TOHAJ Y CAMIIOB U CAMOK, YTBEPKIATh O CUH-
XPOHHOM CO3peBaHUU PA3HOIIOJBIX 0COOEit MoKa He
MIPEACTABIISIETCSI BO3MOXHBIM M3-3a HOBOJIBHO KO-
pOTKOro mepuoaa HaOIIOIeHU U HeOGOIbIIOTO KO-
JINYECTBA UCIIOJb30BaHHOTO MaTepuana. [1pu atom,
COITOCTABUB HAJIMYKE B YJI0Bax pbIO C TOHaAaMU CTa-
nuu 1mokos (ctanust VI—II) u Bpems ripoBeaeHUs pa-
00T (MIOHb—MUIOJb), MOXHO ITPEAIIOJOXUTh, UTO OC-
HOBHOI 3Tall pa3MHOXEHUSI BUAA IPOTEKAET BECHOIA.

Cynas 1Mo COOTHOIIEHUIO 0CO0ei pa3IMYHBIX pa3-
MEPHBIX I'PYIIM C TOHAIaMU Pa3HbIX CTAIU I 3pEIOCTH,
BeposSITHO, H. guyofensis HAaUMHAET co3peBaTh IMpHU J0-
crickenuu 7L 44—46 cMm, a MmaccoBo — 1ipu 50—55 cm
(tabna. 4). Takum o6pa3om, MO TeMIy IOJOBOIO CO-
3peBaHus OH MOXET ObITb OJIM30K K KPYITHBIM Tpel-
CTaBUTENSIM poja Sebastes, TaKUM KaK CEBEpPHBII
MOPCKOI OKyHb S. borealis. I1o nanHbIM TokpaHOBa
(1998), a Takxe OpJioBa u Abpamona (2001), nojaoBu-
Ha oco0eil 3TOro Bulia CTAHOBSITCS MOJIOBO3PEIbIMU
MpU CXOXUX pazMepax — 45—55 cMm.

BbIBO/1bI

1. H. guyotensis ABIIsIeTCSI OOBIYHBIM KOMITOHEH-
TOM JIOHHOI uxTHoMdayHbl Tajlacco0aTuain MoaABOA-
HbIX rop MmnepaTopckoro xpedTa. BroiaHe Bo3MoxX-
HO, €ro YMCJIEHHOCTb Ha CEBEPHBIX MOAHSATUSX 3HA-
YUTEJIbHO HIKE, UeM Ha FOXKHBIX.

2. BepTukaiabHOE pacIrpocTpaHeHUe TraiioTCKOro
XOIyKa 0Ka3aJloCh HECKOJILKO IIHUPE, YeM paHee Obl-
JIO U3BECTHO, BCJIEACTBHE €TI0 MOMMOK Ha IIIyOMHE
<400 m. Hanbonee BbICOKME YIIOBBI OBLIN TTOJTYISHBI
B nuana3zoHe 500—700 M, HO B TO XK€ BpeMsI UX BEJIv-
YMHBI Ha OTACIbHO B3SITOI rope 3aBUCEIM UCKITIOYM -
TEJIBHO OT €€ BBICOTHI, a TaAKXKe TIYOUHBI 3aJIeTaHUsI
BEPIUMHbBI U HAXOXIEHUS SIPYCHBIX TTOPSIIKOB.

3. H. guyotensis MOXeT NOCTUTATh TOBOJbHO KPYyTI-
HBIX pa3dMepoB. bblu BcTpeueHbl puiobl 7L 32—73 cm
maccoit 0.45—5.27 xr. [lo pesyabrataM BCKPBITHUS
MpennosaraeTcs, YTo co3peBaHue BUaa MPOUCXOAUT
npu goctkenun TL 44—46 cM, MaccoBo — Iipu
TL 50—55 cM, a OCHOBHOI 3TaIl pa3MHOXKCHMUS IIPO-
TEeKaeT B BECEHHEE BpeMms.
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BUOJIOTUYECKAA XAPAKTEPUCTUKA MHOTOUTIJIOTO

KEPYAKA MYOXOCEPHALUS POLYACANTHOCEPHALUS (COTTIDAE)

N3 TUXOOKEAHCKUX BOJI CEBEPHBIX KYPWJIBCKUX OCTPOBOB
" IOTO-BOCTOYHOM KAMYATKH B OCEHHUH IMTEPUO/L
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PaccMoTpeHbl TIpOCTpaHCTBEHHOE paclipefe/ieHe, pa3MepHO-T0JI0BOI cOCTaB, IMMMTaAHUE MHOTOUTIIOTO
kepuaka Myoxocephalus polyacanthocephalus n COImyTCTBYIOIIE BUALI B TUXOOKEAHCKUX BOIaX CEBEPHBIX
Kypuiabckux octpoBoB u FOro-BocrouyHoit KamuaTku B oceHHuUit iepuon. B aBrycre—Hosiope 1997 1. aTOT
BUJ B yJIoBax ObUI NpeacTaBieH ocodsamu minHoit 30—89 (B cpenHem 47.8 = 0.5) cM u maccoii tena 300—
11000 (2321 % 90) r. CaMKM TOMUHUPOBAJIM Hall caMllaMU B cooTHoleHuu 1.2 : 1.0. 3aBUCUMOCTb MacChl
TeJIa OT JUIMHBI KepyaKa OMHUChIBACTCS CTEIIEHHBIM ypaBHeHueMm: W = 0.0031FL>*4 (R? = 0.935). OcHoBy
MMUTAaHUSI KepYaKa COCTaBUJIN PBIOHI (56.2% Macchl ITUIIN), TPEUMYIIIECTBEHHO MUHTal Gadus chalcogram-
mus U CeBEPHbBII OMHOMEPHIH TepIyT Pleurogrammus monopterygius (cooTBeTcTBeHHO 19.9 11 11.9%); oTX0ombt
peibonepepaboTku (19.6%), 1aBHBEIM 00pPa30M T'OJI0BBI CEBEpHOro omgHomnéporo tepnyra (12.2%); a Takxke
necssTuHorue pakoobpasHbie (Decapoda) (18.6%), B ocHoBHOM Kpab-ctpuryH Chionoecetes opilio (14.1%).
C pocToM B MMTAaHUM Kepyaka JIeCITUHOTHE paKooOpa3HbIe 3aMeIaloTCsl phI0aMU, a MUHTAal BBITECHSIETCS
CeBepHBIM OMHOIIEPHIM TepryroM U Liparidae. OTaenbHbIC Y4aCTKU UCCISIOBAHHOIO palioHa pa3Inyaliuch
KaK pa3MepHO-TIOJIOBBIM COCTAaBOM M COCTABOM IMUIIY KepUyaKa, TaK U BUTOBBIM COCTAaBOM COITYTCTBYIOILIIUX
emy BunoB. CoBMeCTHasI BCTPEYaeMOCTh Kepyaka C MUHTaeM M CeBEepPHOI ABYXJIMHEHOI Kambanoii Lepi-
dopsetta polyxystra coctasuia 100%.

Karouesnie crosa: Kepyak MHOrounibiii Myoxocephalus polyacanthocephalus, mpocTpaHCTBEHHOE pacrpeae-
JIeHUE, pa3MepHO-TIOJIOBOI COCTaB, MUTaHUE, COITYTCTBYIOIIME BUIBI, ceBepHble Kypumibckue ocTpoBa,
IOro-BocTtounas Kamuarka.

DOI: 10.31857/50042875223020182, EDN: EZXKPO

MHorourislii kKepyak Myoxocephalus polyacantho-
cephalus (Pallas) (najee kep4yak) — OOUH U3 IIHUPOKO
pacIpoCTpaHEHHBIX B CEBEPHOM 9acTh THUXOro okea-
Ha BUIOB poraTkoBbIX pel0 (Cottidae), mpeacTaBisiio-
uX geMepcanbHyio nxtuodayny (bopeir, 1997; 1leii-
ko, ®enopos, 2000). Obutaer B SMOHCKOM Mope B
3ai. I[letpa Benukoro, y 6eperoB I[Ipumopss u B Ta-
TapckKoM mpoJimBe, B OXOTCKOM MoOpe, TUXOOKeaH-
CKMX Bogax 0. XokKaiino, Kypuibckix o-BoB, BocTou-
Hoii Kamyatku, B bepuHroBoM Mope U gajee Ha or
BIOJIb aMEPUKAHCKOro modepexnbs 10 o. BankyBsep
(JIman6epr, 1927; IlImuar, 1950; Masuda et al., 1984;
JIunno6epr, KpaciokoBa, 1987; bopen, 1997, 2000;
Mecklenburg et al., 2002; ®enopos u ap., 2003; Ia-
puH u ap., 2014). IIpocTpaHCTBEeHHO-0aTUMETpUYEC-
CKOe pacripeiesieHue, pa3MepHO-BECOBOI COCTaB U
BKOJIOTHSI 3TOTO BUa B BOIAX Y BOCTOUHOI'O IOOEPEXKbS
ceBepHbIX KypMIbCKIX 0-BOB U I0TO-BOCTOYHOI OKO-

HeuyHocTH KaMyaTKu B TOM WJIM MHOM CTETIeHU omuca-
HBI B pa3mmuHbIX myoukanysx (TokpaHos, 1985, 1986,
2009, 2019; Opmos, 1998, 2010; ToxkpanoB, OpioB,
2011, 2013; Tokranov, Orlov, 2013). Ilenp HacTOsIILICH
paboThl — U3YYUTh OMOJOTUIO U MIPOCTPAHCTBEHHOE
pacripeeieHrue Kepuyaka BbIIIeyKa3aHHOTO paifoHa B
oceHHMI nepuon 1997 r., a TakKe BBISIBUTb YYaCTKU C
HaUOOJbIIIEH IITOTHOCTHIO BUAA, PACCMOTPETh pa3Mep-
HO-TIOJIOBOM COCTaB, OLIEHUTb 3aBUCUMOCTh MaCChI Te-
JIa OT JIJTUHBI, OTIPEACSINTh BUIOBOM COCTaB M 3HAYEHUE
KOPMOBBIX OOBEKTOB, BLISBUTh COITYTCTBYIOIIINE BU/IbL.

MATEPUAITI U METOINKA

MartepuanoM TIOCTYXUIM MaHHBIE TIO YJIOBaM
69 TIPOMBICITOBBIX TOHHBIX TPAJICHWIA, B IIPUIOBE KOTO-
PBIX IPUCYTCTBOBAJ Kep4ak (puc. 1), 23.08—02.11.1997 1.
Y BOCTOYHOTO TT00epexXbsI ceBepHBIX KypMiTbcKix 0-BoB
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Puc. 1. Yyactku oobutanust (I—I1V) u mioTHOCTb pacnpeneseHusi MHOTOMIJIOro kepuaka Myoxocephalus polyacanthocephalus B
aBrycte—Hosiope 1997 1. y BocTouHOTO mobepexbst ceBepHbIX Kypribckux octpoBoB U FOro-Bocrounoit Kamuatku; (—) —

n300aThbI.

u FOro-BocrouHoii Kamyarku Ha mmyouHax 100—300 m.
BeptukajibHOE Y TOPU3OHTAILHOE PACKPBITUS Tpajia
COCTaBJISIJIA COOTBETCTBEHHO 6—8 1 26 M, BEPXHSIS IO~
6opa — 49.2 M, paccTosTHUE MEXKIy TPaJIOBbIMU JOCKA-
MU — 110 M; pa3mepsbl TpaToBBIX JOCOK — 4100 X 2700 MM,
sdyest TpajioBoro memka — 110 MM (Mexny y3jiamMu
130 mm). 2KEcTkuii rpyHTpon mirHOI 60 M GbIT OCHA-
mEH 0OOMHIIAMY M TPYHTPONHBIMM Karyiukamu (Ty-
IIOHOTOB U Ap., 2006), KyTel Tpayia 3alMINEH IPOITH-
JIEHOM OT MOPBIBOB IPU TpaJeHUU O IPYHT.

Pa3zMepHO-BeCcOBYIO 3aBUCHMOCTh y KepyakKa pac-
CMOTPEJIN 110 JaHHBIM OMOJOIMYECKOro aHaau3a
460 sk3. (102 5k3. — HOsIOpHL—HeKabpp 1994 r.,
100 3k3. — HOIOpb—aeKaoph 1996 1., 258 5k3. — aB-
rycT—HOosS6pb 1997 r.), cCOOTHOIIIEHHE TTOJIOB U MUTa-
HHEe — coOoTBeTCTBeHHO 258 1 230 3K3. (aBrycT—HO-
s6pb 1997 1.). Y pbI6 uzMmepsiin miaunHy 1o Cmuty (FL)
OT BEPLIMHBI PbLIA 10 KOHLIA CPEIHUX JIy4eil XBOCTO-
Boro 1uiaBHMKA. Comep:KuMOe KeJIyIKOB MCCIICIOBAIN

OOLIETIPUHATEIMU MeTogaMu (PyKoBoACTBO ..., 1961).
B oTaenbHBIX citydasix Maccy MUILIEBBIX 0OBbEKTOB yCTa-
HAaBJIMBAJIN UCXO/Isl U3 UX ITPUMEPHOIiA noiu (B %) B Iu-
IIIEBOM KOMKE C YCTAaHOBJICHHOI MacCOi1, IIpUHUMas,
YTO ITTOJyYeHHBIE 3HAYEHMSI COOTBETCTBYIOT IOJISIM
110 Macce. 3HaYeHUEe OTAEIbHBIX KOMIIOHEHTOB B IT1-
TaHUU KepyakKa OLIEHUBAJIU IO JI0Jie UX Macchl (B %
o01meit Macchl uiin). MsMeHeHne NuTaHus B CBI3U
¢ pocToM paccMoTpenu st ocoodeit FL 31—80 cm.

Pa3zmMepHO-BecoBble XapaKTEpUCTUKU, COOTHO-
IIEHWE MOJIOB, 3HAaYEHUE B MUTAaHUU KepyaKa Kop-
MOBBIX OOBEKTOB 1 BUIOBOU COCTaB I'MAPOOUOHTOB,
BCTPEYAIONIMXCS C HUM B YJIOBaX, aHATU3UPOBAIM IS
BCEro paiioHa HCCIACAOBAaHUM M IJISI YETBIPEX IMPO-
CTPaHCTBEHHO Pa300IIEHHBIX €ro y4yacTkoB: I — ca-
MOTO I0XKHOTIO, HaxOASIIErocss HampOTUB IPOJIMBa
Cesepruna (48°26'30”—48°26'42" ¢.u1., 155°08’00”—
155°08’18” B.1.), ¢ IyouHaMu 252—292 M, B cpeIHEM
266 M (MCII0Ib30BaHa MH(OPMALIM 110 IBYM Tpajle-

BOIMPOCHI UXTUOJIOTUN  Tom 63  Ne 2 2023
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Tab6muna 1. YnoBbsl MHOTOUTIIOTO Kepuyaka Myoxocephalus polyacanthocephalus v TUIOTHOCTB €T0 pacrpeeeHus B 3aBU-
CUMOCTHU OT IJTyOMHBI OOMTaHUSI Y BOCTOUHOTO NodepeXbsl ceBepHbIX Kypuiibckux octpoBoB U FOro-Boctounoit Kam-

YaTKU B aBrycte—Hos6pe 1997 r.

[myO6uHBI, M Vnos, 9K3/4 TpajaeHust
101-125 5—109 (31.3)
126—150 3-33(14.3)
151-175 4—64 (16.6)
176—200 2—-35(15.5)
201-225 1-9 (3.7)
226—250 1-12 (5.6)
251-275 1-280 (27.9)
276—300 1-3 (2.0)

ITJI0THOCTB, KT/KM> Yucno TpaneHuit
61.3—1927.9 (507.0) 7
9.4-319.7 (109.3) 12
25.1-550.3 (141.1) 14
18.2—388.2 (158.0) 4
5.2—-88.6 (41.8) 6
3.5—-163.5 (59.6) 9
6.3—3270.8 (297.6) 15
5.5-27.7 (16.6) 2

IIpumeuanne. 3nech 1 B TabM. 2, 4: mepen CKOOKaMU — TIpeieibl BADbUPOBAHMS ITOKA3aTeNsl, B CKOOKax — cpelHee 3HaUeHUE.

HUSIM, OroaHanu3y 13 u muranuio 12 3x3.); II — Hanpo-
tuB Yerséproro Kypuibckoro mpommsa (49°39°00”—
49°46’30” c.ur., 155°41°00”—155°52°00” B.m.; 102—
267 (186) M, ceMb TpasnieHmit, 25 u 21 3k3.); 111 — Hanpo-
tuB IepsBoro Kypuibckoro nponusa a0 50°56’00” c.iu.
(50°2730”—50°56"00" c.11., 157°10°30”—157°30°00” B.1.;
100—280 (155) m, 23 Tpanenus, 80 u 70 3k3.); IV —
y  IOro-Bocrounoit Kamuarku (50°56°00" —
51°39’00” c.mr., 157°46'24”—158°21"30” B.1.; 160—
290 (248) M, 21 Tpanenue, 140 u 127 2K3.).

Koppensiiuio nokasareieii OLieHUBAJIM KaK OYeHb
cuibHy10 (>0.90), cuibhyto (0.71—0.90), 3HaUUTEb-
ayio (0.51—0.70), ymepennyio (0.31—0.50) u cnabyio
(<0.3) (Jlakun, 1973).

PE3YJILTATbBI U OBCYXXKAEHHUE

B aBrycre—Hosiope 1997 1. Kepyak B yJOBax JOH-
HOTO TpaJjia y BOCTOYHOTIO ITO0epeXbsl CeBEepHBIX Ky-
PUJIBCKUX O-BOB M IOTO-BOCTOYHOM OKOHEUHOCTH
KamuaTky oTMe4YeH Ha yyacTKax ¢ KOOpAMHaTaMu
48°26'30”—51°39°00” c.u1., 155°08'00”—158°21"30” B.1.
u mryonHamu odutanus 100—300 m (puc. 1). Ot
YYaCTKHM pacrojaraloTcs B IIpeaeiax rpaHuI] pacipo-
CTpaHeHMs BUIa B maHHoM paitoHe (Opios, 1998;
TokpanoB, Opiios, 2013). B nieyiom siBisisich nmpeacra-
BUTEJIEM 3JIUTOPAIbHOIO UXTHUOLIEHA CeBEepO-3ara/l-
HoOM yacTu Tuxoro okeaHa, Kep4aK OOMTaeT Ha IJIy-
ounax 0—775, npeumyinectBeHHO — 40—250 M (De-
nopos, 2000; Ileiiko, @enopos, 2000).

VY0BEI Ha YacoBOe TpajieHue BapbUpoBaiau OT 1
1o 280 3K3., coctaBuB B cpenHeM 17.1 k3., 9TO He-
CKOJIBKO BBIII€ 3HAYEHUI IO NaHHOMY pPailloOHYy B
OCEHHUIT nepuo (MakcuMalibHbIe — 235, cpenHue —
13.4 3k3.), nipeacrasieHHbIX paHee (Opios, Tokpa-
HoB, 2008; Tokpanos, Opiaos, 2011, 2013). Iliot-
HOCTb pacIipeneaeHs] Kepyaka BapbupoBaia B IIpe-
nenax 3.5—3271.0 kr/km? (184.8 xr/km?). Haubonee
BBICOKME CpeOHUII yJIOB Ha YacoBOe€ TpaJIcHHUE U
IUIOTHOCTD pacIpeaesieHUsl Buaa OTMEUYEeHbI Ha TJIy-
ounax 101—125 m (31.3 3x3., 507.0 kr/km?). Ha my-
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OuHax 251—275 M 3TU MoKa3aTesiu Takxke ObLIU Bbl-
cokumu (27.9 sk3., 297.6 xkr/xm?) (tabm. 1); HU3KUE
MIPUXOIIINCH Ha TyOuHBI 201—250 M (3.7—5.6 3K3.,
41.8—59.6 kr/km?) 1 276—300 M (2 3K3., 16.6 KI/KM?).
Bricokue ynoBbl Ha 4acoBOe TpajeHUe U TIJIOTHOCTU
pacnipenenenust ormedeHsl Ha I (109 5k3., 1927.9 kr/km?;
101—115 m; 50°44’42” c.ui., 157°14°42" 8.1.) u 111
(280 3k3., 3270.8 kr/xM?; 252—255 M; 48°16’00” c.11.,
155°05’00” B.1.) yd4acTKax Mpu IPOMBICIE COOTBET-
cTBeHHO MuHTast Gadus chalcogrammus 1 ceBEepHOTO
onHomnéporo Tepryra Pleurogrammus monopterygius
(manee Tepryr). [lo maHHBIM IPYIUX MUCCICIOBAHMIA
(ToxkpanoB, Opiios, 2011, 2013), MakcUMaJIbHBIE CpEll-
HUe€ yJI0BbI Ha YacoBOe TpajieHue (10 27 9K3.) B OCEeH-
HU nepuon mpuypodeHbl K mryomHaMm <100 M mpm
Haxoxnaenun >20% ocobeit Ha ryouHax 301—350 m.
Bo3MoxxHO, ToJlydeHHbIEe pasfiudusi GaTuMeTpuye-
CKOTO pacnpeaeeHus Kepyaka 00ycIOBIEHbI OTCYT-
CTBMEM B pacCMaTpUBaEeMbliA HAMU MEPUOJ TPUIEHU N
Ha r1youHax <100 M u >300 M.

Cpennssa FL xepuaka B ripenenax nryouH 101—175 m
yMeHbIanaack ot 53.1 1o 43.8 cMm (Tabi. 2). domas cam-
IIOB Ha 3TUX NIyOMHax cocTaBiisia 46.2—51.4%. Ha ry-
6uHax 176—200 M cpemusis FL Bo3pactana go 58.0 cm
IIPU CHUKEHUU J0JU caMmuoB 10 13.3%. C yBenuye-
HUEM DIyorHBI ooutanus 1o 250 m cpennsiss FL co-
Kpalaiach 10 47 ¢cM, a J0JIsk CaMIIOB Bo3pacTasa JIo
39.4%. Ha yyactkax ¢ mryounamu 276—300 M cpen-
Hee 3HaueHue FL coctaBuio 45.3 cM, a 10JISI CaM1IOB
25%. D™h naHHBIEe HEe COITIACyIOTCSI C 3aKOHOMEPHO-
CTbhIO, paHee YCTAaHOBJIEHHOM M1 paiioHa ucceaoBa-
HUI, COIVIACHO KOTOPOI C YBEJIMYSHUEM TITyOUHBI OOU -
TaHUS Kep4yaKa BO3pacTaeT O0Jisi 00Jiee KPYITHBIX phIO
(OpnoB, Tokpanos, 2008; Toxpanos, OpJos, 2013).

Kepuak — oquH 13 HauboJee KPYIMHbIX MPeacTa-
BUTEJIC POraTKOBBIX B CEBEPHOI YacTH THUXOro oke-
aHa. B Bomax 3aimBa AJIsICKa OCTUTAET JJIMHEI 72 cM,
AJIEyTCKUX OCTPOBOB — 76 CM, BOCTOYHOI1 yactu be-
punrosa mopsi — 82 cM (Ormseth, TenBrink, 2010;
Spies et al., 2012), y 3armagHoro nodepexkbss Kamyar-
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Ta6mma 2. JIiimHa mo Cmutty (FL), Macca Tejla U COOTHOIIIeHUe TT010B (%) MHOTOUIIIOro Kepuaka Myoxocephalus poly-
acanthocephalus 13 y10BOB Ha pa3JIMYHbBIX IJTyOMHAX Y BOCTOUHOTO ITobepexkbst ceBepHbIX Kypunbckux octpoBoB 1 KOro-

Bocrounoit Kamuatku B aBrycre—Hos6pe 1997 r.

I'nyOunsbl, M FL, cm Macca, CaMKH : caMIIbl Yucno peib, 3K3.
101—125 34.0-76.5 (53.1) 450—7500 (3336) 48.6: 51.4 35
126—150 30.0—-76.0 (47.6) 380—8300 (2231) 53.8:46.2 26
151—-175 32.0—79.0 (43.8) 450—-9100 (1627) 50.0:50.0 24
176—200 36.5—89.0 (58.0) 750—11000 (4167) 86.7:13.3 15
201-225 38.0—67.0 (47.0) 800—6000 (1976) 61.9:38.1 21
226—250 36.0—67.5 (47.0) 700—5500 (1989) 60.6: 39.4 33
251-275 32.0-72.0 (45.0) 500—7000 (1807) 61.0:39.0 100
276—300 40.0—52.5 (45.3) 900—2500 (1575) 75.0:25.0 4

k1 — 85 cM (MartseeB, Tepentbes, 2016). Makcumaiib-
Has mirHa coctapisieT 91.5 cm (JImnaoepr, 1927), mac-
ca tena — 10 xr (Toxpanos, 2009, 2014, 2017). B tuxo-
OKEaHCKUX BOJax CeBepHbIX KypuibcKuxX OCTpOBOB U
FOro-Bocrounoit KamuaTku, cormacHO omy0IMKOBaH-
HeiM naHHbM (Tokpanos, Opios, 2011, 2013), nipen-
craByieH ocoosimu FIL 27—82 (B cpenHem 52.8 + 8.5) cMm
u maccoii 400—10000 (3100 £ 200) r. B HacTostiem mnc-
crenoBannu FL kepuaka BapsupoBaia B ripenenax 30—
89 cm (47.8 = 0.5) cm, macca — 300—11000 (2321 £ 90) .
Camku mmenu FL m maccy cooTBeTcTBeHHO 31—89
(51.5 £ 0.7) cm 1 300—11000 (2961 % 144) r, cam1IBI —
30—-74 (43.4 £ 0.4) cm m 380—8300 (1526 + 55) r.
MaxkcuManbHas Macca orMedeHa y caMku FL 80 cMm,
B XeJTyJIKe KOTOpoii 3apukcupoBaH OCbMUHOT Bathy-
polypus sp. maccoil 1700 r. OcoOGb ¢ MaKCUMaJIbHOM
FL taxkxe oka3zanach caMmkoii ¢ maccoit 9300 r. Co-
IepXKUMoe €€ KeJlynka ObLIO mpeacTaBieHo Ha 88%
MUHTaeM, Ha 12% — ceBepHOil IBYXJIMHENHON KaM-
6anoii Lepidopsetta polyxystra ¢ o61meii maccoii 1600 T.
bim3koe 3HaueHme cpemHeil IJWHBI Kepdaka (45.5
CM) TIOJTyYEHO IIJIS OXOTOMOPCKUX BOJI ceBepHbIX Ky-
punbCckux ocTpoBoB M IOro-3amamnoit KamyaTtku
(MartBeeB, TepentbeB, 2016). CooTHOIIEHUE CaMOK
1 cam1oB cocTtaBuio 1.2 : 1.0.

B ymoBax HamOoJiee MHOTOYMCIIEHHBIMH OBLIN
ocobu FL 36—50 cm (68.9% o6iiero konuvecTrBa
pBI0). ¥ caMOK Ha JOJII0 TaKUX OCOOEN MPUIILIOCh
54.9%, y camuioB — 86.3%. Joist ocobeit pa3MepHBIX
rpyr 36—40, 41—45 1 46—50 cM cocTaBMIa COOTBET-
ctBeHHO 18.3, 28.0 u 22.6%, y camok — 14.9, 23.1 u
16.9%,y camuos — 22.4, 34.2 1 29.8% (puc. 2). Takue
K€ pa3MepHbIE IPYIIIbI KepuyaKa ObLIM CAMBIMU MHO-
TOYUCIIEHHBIMU U B OXOTOMOPCKUX BOJAX CEBEPHBIX
Kypunbckux octpoBoB n IOro-3amagHoit KamuaTtku
(MartsBees, Tepentbes, 2016).

3aBucumocTb Macchl Tena (W, r) ot mmnbl (FL,
CM) KepuyaKa TUXOOKEaHCKUX BOM ceBepHbIX Kypuib-
ckux octpoBoB 1 FOro-Bocrounoii KamMuatku onmckl-
BaeTcsl CTENEeHHBIM ypaBHeHUeM: W = 0.0031 FL344
(R?>= 0.935) (puc. 3). Ins caMOK Takas 3aBUCUMOCTb
nmeer Bun: W= 0.0027 FL34%? (R*> = 0.95), nius cam-

uoB — W= 0.0017FL>%1%8 (R? = 0.858). Mexny FL n
Maccoil Tejla OTMedYeHa OYeHb CUJIbHASI KOpPesIus]
IUJIsl BUIA B LIEJIOM U JIJISI CaMOK (# = COOTBETCTBEHHO
0.95 m 0.96) u cunpHasg (r = 0.90) — mIa camIIOB.
Bbnu3zkas K mosy4yeHHO#t HaMU 3aBUCUMOCTb JIJIsI Kep-
yaka B 1eaom (W = 0.0057TL>'828 (R? = 0.941), tne
TL — obuias niavHa Tea), Oblia onucaHa paHee (To-
KpaHoB, OpioB, 2013).

CrnekTpbl NTUTAaHUS KepyaKa pa3HOOOPa3HEI, BKITIO-
yasi, HalpuMep, B MpUOpeXHbIX Bogax KaMuaTku
~130 mpencraBuTeneil Pa3IMYHBIX CHCTEMATUIECKIX
rpymil 6ecro3BOHOYHBIX 1 pbIO (TokpaHoB, 1986). On-
HaKo OCHOBa buomacchl (GopMUPYETCS 3a CYET PHIO U
necsaTruHorux pakoodpasnbix (Decapoda) (TokpaHoB,
1986, 2017, 2019; Tokranov, Orlov, 2013). IIpuuém B
OIHUX paifoHaX JOMUHUPYIOT PHIOBI, B APYTUX — e~
CATUHOTHE pakooOpasHble. Tak, B BOCTOUHOI YacTH
BepuHrosa Mops nekaroabl COCTaBISAIOT 53% MaccChl
nuiuy (TenBrink, Buckley, 2012), B Bogax CeBepo-
3anagHoit Kamuatku B 3uMHuii nepuon — 54.2%
(Tokpanos, 2009), B 3ax1. [lerpa Benukoro — 62.2—
85.3% (ITanuenko, Iymuna, 2004; Iymuxa, Coso-
matoB, 2010; ITymuna u op., 2016). A Bot y FOro-3a-
nagHoro CaxajanHa KepyakK B OCHOBHOM ITOTPEOJIsIeT
pbeI6 (54%) (Kum Cen Tok, 2001). B 3axn. Illenuxosa
B IMTMTAaHUM BUJA Ha pbIO mpuxoautced 51.9% (Hamasza-
KoB, 2008), B Bogax y CeBepo-3ananHoit KamuaTtku u
IPYTrUX paitloHOB IT-0Ba — OT 43.2% y 10T0-BOCTOKA B
3uMHUI iepuof 1o 87.2% y ceBepo-3amaia B BeCeH-
He-netHui niepuon (bopen, 1995; Tokpanos, 2009;
Tokranov, Orlov, 2013). B HacTostIieM ucciaegoBaHUU
cpenu 0ObEKTOB IMTUTAHMS KepUyaKa BEISIBICHO 39 Tak-
COHOB 0OECITO3BOHOUYHEBIX M PBIO, paclo3HaBaeMbIX B
MOJIEBBIX yCIOBUsAX. M3 HUX TOMUHUPOBAIU PHIOBI
(56.2% macchl TIAINM) TIpU 3HAYEHUW ACCITUHOTUX
pakoo6pasHbix 18.6% (tabis. 3). B 3uMHe-BeceHHe-
JICTHUIi IEpUOJ B paccCMaTpMBaeMOM paiioHe Ha pbIO
mpuxommiock 59.1%, Ha MEeCITUHOTUX paKoobpas-
HbIX — 34.6% (Tokranov, Orlov, 2013). OcHOBY pbIO-
HOTO MUTaHWS cocTaBuiau MuHTail (19.9% ot Bceit
i) U Teprryr (11.2%). OTHOCHUTENTBHO BBICOKOE
3HAUYCHWE TepIyra SIBJISIETCSI OCOOCHHOCTBIO MHUTA-
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Puc. 2. PazmepHblii coctaB (umHa Tesna no Cmutty, FL) MHOTOUTIIOTO Kepuaka Myoxocephalus polyacanthocephalus B ynoBax B
aBrycte—Hosiope 1997 r. y BoctouHoro nodepexnsi ceBepHbix Kypuiibckux octpoBoB u FOro-Bocrounoit Kamyarku: / — camiisl,

2 — caMKu, 3 — oba mona.

HUS KepyaKa B MCCIIeMOBaHHbBIN nepron. PaHee Hu B
OIHOM U3 pailOHOB KaMYaTCKHUX BOJ 3TOT BU/, B ITUTAa-
HUU XUIIHUKA HE PETUCTPUPOBAIU, a B pacCMaTpU-
BaeMOM paiioHe ero HecyilecTBeHHas poib (<1%) or-
MedeHa B JeTHui niepuon (Tokranov, Orlov, 2013). B
BOZAax 3aIagHoM yacTy beprHToBa MOpsI A0S TEPITY-
ra B nuTaHum Kepuyaka coctaBuia 2.4% (TenBrink,
Buckley, 2012). B 3ai. Ilerpa Benukoro kepyak mo-
TpeOJISIT APYrOro MpeaCcTaBUTENST TEPIYTOBBIX — FOXK-
Horo ogHomnéporo Tepiryra P. azonus (6.1%) (IlymuHa
v 1p., 2016). Kak 1 B 60JBIIMHCTBE IPYTUX PAaifOHOB,
OCHOBY ITOTPEOIIEHHBIX TeCITUHOTUX PAKOOOPa3HBIX
COCTaBWJIN KPaOBI-CTPUTYHBI — oo Chionoecetes
opilio (14.1%) v bapna Ch. bairdi (2.6%). dpyroii oco-
GEHHOCTBIO OCEHHETO IUTAHUS KepUaKa SIBIISICTCS 3Ha-
YUTEIbHOE MOTPeOIeHUE OTXOMOB PhIOOIEepepadoTKI
(19.6%), He oTMEUEeHHOE paHee I pailoHa UCCaen0-
BaHuii. B Bomax BocTouHOI yacTu bepuHrosa Mopst
Ha oTXonabl pribonepepaboTku mnpuxonuiaochk 10.9%
iy Buaa (TenBrink, Buckley, 2012), a B Bomax 3a-
HagHOM YaCTU MOPSI OHU COCTABJISIII OCHOBY €T0 MU~
tanus (82.2%) (I'my6okoB, Opios, 2004). JI1s1 caMOK
B HACTOSIIIIEM UCCIeIOBAaHUN OTMEYEHO 00Jiee BhICO-
Koe TIoTpebieHre MOJUTIOCKOB (6.8% Bceil muim) u
pbI6 (59.8%), st caMIIOB — AECATHHOTHX pPaKooopas-
HbIX (21.2%) 1 oTX010B phioONEpepadboTku (28.1%).

Y KepyakoB, KaK 1 Y IPYTUX XUIIHBIX PbIO, C BO3pac-
TOM ITPOMCXOIIT U3MEHEHMSI cocTaBa nuin. [Ipuaém
B paiioHax ¢ MperuMyIleCTBEHHbIM MTUTaHUEM OeCTo-
3BOHOUYHBIMM (BOCTOYHAs1 4acTb bepuHrorsa mops,
3ai1. [Terpa Bennkoro) peiObI 1o Mepe pocTa 3amMenia-
oTcss 6ecno3BoHOoYHBIMU (TenBrink, Buckley, 2012;
IMymwmna u ap., 2016), a B paiioHax ¢ TIPEeUMYILECTBEH-
HBIM PBIOHBIM TTMTaHUEM (MIPUKaMYaTCKHE BOIbI) Oec-
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MO3BOHOYHBIE 3aMeliaioTcs peioamu (bopern, 1997;
Hamnaszakos, Yyuykano, 2003; Yyuykano, 2006; To-
kpaHoB, 2009). BMecTe ¢ TeM B MIOJIbCKUX UCCIEA0-
BaHugx 2008 r. B 3armagHOKaM4aTCKMUX BOIAaX IECATU-
HOT'Me pakooOpa3Hble B MMUTAaHUU Kepyaka JOMUHU-
poBaii BO Bcex pasMepHbix rpymmax (Hamazakos,
2015). IInTaHue Kepyaka pacCMaTpuBaeMOTO paiioHa
B CBSI3U C POCTOM U3MEHSIETCS TaK Xe, KaK U B BOJIax
OosblIMHCTBA palioHOB KaMuaTku, — JeCATUHOTUE
paxkooOpa3HbIe 3aMelaTcs pbidaMu. JleKanoabl OT-
MEUYeHbl B MUTAHUU BCEX Pa3MEPHbBIX I'PyI, 3a UC-
KIIIoUYeHreM HanboJjiee KpyItHopa3MepHoii (puc. 4); ¢
POCTOM KepYyaKoB UX MOTpebIeHre CHUKalocCh. [1pe-
obGiamaromee 3HadeHMe (72.2% Macchl MUIIN) JeKa-
noabl MMeNn 11t ocobeit FL 31—35 cM, cyliecTBeH-
Hoe (18.4—30.3%) — nist ocobeit FIL 36—60 cMm. PeiGbI
CTaHOBWJIMCH XEePTBaAaMM KEPUYAKOB BCEX pa3MepHbBIX
rpymi. beuin Majgo3HauYMMBbl B IUTAaHUU ocoOeit FL
31-35 cM (5.5%) m cocTaBUIM €r0 OCHOBY IJIST pa3-
MepHbIX rpyrn 41—45, 51-55, 56—60 u 66—70 cm
(cootBercTBeHHO 60.3, 69.3, 71.0, 85.9%). B npyrux
pa3MepHbBIX IpyMIiax SBAsIMCh OMHUMU U3 OCHOBHBIX
MUILEBBIX 00BEKTOB — OT 26.2% (76—80 cm) 1o 48.0%
(36—40 cm). OTxonbl peIbONIepepabOTKU OTMEUYCHBI B
XKeJTyIKax BCceX pa3MEpPHBIX IPYII, KpoMe ocobeit FIL
66—70 cM. CocTaBisIM OCHOBY IMUTaHUs ocobeit FL
61—65cm (54.0%) 1 71—-75 cm (62.5%), y npyrux pas-
MEPHBIX TPYIIT UX A0JIsI BapbupoBaia ot 10.6% (56—
60 cM) mo 25.1% (46—50 cm). MoJutiockamMu nyTa-
mmch peiobl FL 36—50, 61—70 u 76—80 cm. JIuib y
HauOoJjiee KPYIHBIX O0co0eil mMmesnu Tipeobiiagaroliee
3HayeHue. Y poid FL 36—40 u 66—70 cM 1x O0JIs B K-
TaHuM He TipeBbiana 10%, y octanbHBIX Obuta <1%.
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Puc. 3. 3aBucumoctb Macchl Tea (W) ot uinHbl Tea nmo Cmutty (FL) MHOroumioro kepuaka Myoxocephalus polyacanthoceph-

alus 3 Bo# y BOCTOUHOTO TTOOepeXbs ceBepHbIX Kypribekux octpoBoB 1 FOro-Bocrounoit Kamyarku B aBrycre—Hosiope 1997 1.:
a — caMKH, 6 — caMIIbl, B — 00a rosia.

=%

Cpenu pbI6 B muTaHuu Kepuaka FL 36—50 cM no- [MIpokoe mpocTpaHCTBEHHOE pacIipeecHIue 00y-
MUHUpOBaI MUHTa (36—40 cMm — 26.5% tminu, 41—  CIIOBIMBAaeT pas3jinyre KakK pa3MepHO-BECOBBLIX Xa-
45 cM — 35.5%,46—50 cm — 17.4%) (puc. 5). Y ocobeit  pakTepUCTUK M COOTHOIIICHUS TIOJIOB KepyaKa, TaK 1
OOJIBIIICH JJIMHBI OCHOBY PHIOHOTO MTUTAHUS COCTaB/IsA-  KayeCTBEHHO-KOJIMYECTBEHHOIO COCTaBa COMMYTCTBY-

Jm Tepnyr (51—55 cm — 34.6%, 61—65 cm — 10.9%, 76—  OIIMX eMy BUAOB Ha OTAEIbHBIX y4aCTKaX OOUTaHUS.
80 cM — 12%), n munapossie (Liparidae) (56—60 cm —  Ha yuactke 1V oTMeueHBI Hanbosee Meakue ocoou (B
27.3%, 71-75 cm — 31.3%). cpenteM 44.9 cm u 1736 1), Ha 11 — camble KpyITHbIE
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Taomna 3. CocraB ITUIIM MHOTOUIVIOTO Kepuaka Myoxocephalus polyacanthocephalus n3 paifoHa THXOOKEAHCKUX BOJI CeBEp-
HbIx Kypuiibekux octpoBoB 1 FOro-Bocrounoit KamuaTky 1 pa3HbBIX €r0 y4acTKOB B aBrycre—Hosiope 1997 r., % ot Macchbl

Becsh paiion Yuacrtok
KoMMmoHeHT MUy 1 Apyrue rmokas3aTeian
oba 1oja| caMKU | caMIibl | 11 111 1AV
Alga 0.02 0.07 0.05
Amphipoda 0.02 0.02 0.04
Isopoda 0.03 0.02 0.05 0.03
Polychaeta 0.01 0.01 0.04 0.01
Sipuncula 0.12 0.16 0.04 0.27
Ophiuroidea 0.05 0.16 0.13
Strongylocentrotus sp. 0.25 0.33 0.07 0.62
Decapoda 18.58 17.30 21.23 29.25 | 1513 7.24 | 28.87
Crangonidae 0.05 0.07 0.11
Pandalidae 0.72 0.85 0.45 0.32 0.04 1.57
Paguridae 0.83 0.54 1.44 0.91 1.08
Majidae 16.98 15.84 19.34 28.93 | 15.13 6.29 | 26.11
Heomnpenenénnrie octatku Chionoecetes 0.28 0.24 0.35 0.71
Ch. opilio 14.07 12.95 16.40 28.93 7.52 1.99 | 25.62
Ch. bairdi 2.63 2.65 2.59 7.61 3.59 0.49
Mollusca 5.08 6.75 1.62 22.67 0.80 4.04
Gastropoda 0.38 0.30 0.53 1.55 0.40 0.04
Heonpenenénnrie octatku Gastropoda 0.22 0.30 0.05 1.55 0.04
Kitanka Gastropoda 0.16 0.48 0.40
Cephalopoda 4.70 6.44 1.09 21.12 0.40 4.00
Heonpenenénnnie octatku Cephalopoda 0.08 0.24 0.18
Bathypolypus sp. 2.78 4.12 21.12
Octopus sp. 1.15 1.42 0.60 0.19 2.44
Berryteuthis magister 0.61 0.90 1.38
Rossia pacifica 0.08 0.25 0.21
Pisces 56.20 59.82 | 48.68 70.75 | 57.85 | 51.53 | 58.75
Heomnpenenénunie octatku Pisces 11.27 12.64 8.42 17.63 | 16.52 6.52 13.44
Arhynchobatidae 0.05 0.07 0.13
Arctoraja parmifera 0.05 0.07 0.13
Gadidae 20.05 19.14 21.92 39.95 | 21.27 2.50 | 33.76
Gadus chalcogrammus 19.88 18.89 21.92 39.95 | 21.27 2.50 | 33.38
G. macrocephalus 0.17 0.25 0.38
Hexagrammidae 11.18 11.51 10.50 28.47
Pleurogrammus monopterygius 11.18 11.51 10.50 28.47
Cottidae 3.99 4.03 3.95 0.32 2.48 8.65 0.60
HeonpenenéHHbie octatku Gymnocanthus 0.92 1.02 0.73 1.75 0.53
G. galeatus 1.48 1.11 2.27 3.78
G. detrisus 1.13 1.43 0.50 2.48 2.05
Triglops scepticus 0.09 0.09 0.10 0.32 0.13 0.07
T. forficatus 0.29 0.31 0.25 0.73
Artediellus sp. 0.03 0.10 0.08
Icelus uncinalis 0.05 0.07 0.13
Hemitripteridae 0.10 0.30 0.25
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Ta6mmma 3. OxkoHYaHUe

ITOJITEB

Beco pailioH YuacTtok
KoMMmoHeHT MUy 1 npyrue moKa3aTeaun
obanona| caMKM | camLbl I I1 111 v
Hemitripterus villosus 0.10 0.30 0.25
Agonidae 0.27 0.83 0.72 0.62
Sarritor sp. 0.27 0.83 0.72 0.62
Liparidae 6.48 8.87 1.52 12.13 | 11.52 1.59 8.89
Heonpenenéunsle ocrarku Elassodiscus 0.62 0.93 1.59
Paraliparis grandis 0.50 1.52 1.12
Heonpenenéunsle ocratku Careproctus 1.96 2.91 12.13 3.52
C. furcellus 1.87 2.77 5.31 2.65
C. rastrinus 0.71 1.05 1.60
C. roseofuscus 0.82 1.21 6.21
Pleuronectidae 2.65 3.44 1.01 6.06 2.80 1.70
Heonpenenénnwie octatku Pleuronectidae 0.75 0.63 1.01 1.70
Lepidopsetta polyxystra 1.78 2.63 6.06 2.49
Hippoglossoides elassodon 0.12 0.18 0.31
Pisces ova 0.16 0.13 0.23 0.36
Ova Arhynchobatidae 0.16 0.13 0.23 0.36
OTxonbl peibOnIEpepaboTKU 19.64 15.60 28.07 4.35 | 39.59 7.99
Tonossl P. monopterygius 12.22 11.43 13.86 30.29 0.73
Tonossl L. polyxystra 2.45 7.55 6.25
Tonosel G. chalcogrammus 2.27 2.89 1.00 2.92 2.55
Heomnpenenénnrle octatku Pisces 2.08 1.28 3.75 4.71
BHyTtpeHHoCTH Pisces 0.62 1.91 4.35 0.13
Yucno TpaneHUin 53 53 53 2 7 23 21
Yuco xeayaKoB ¢ TUIIein 230 133 97 12 21 70 127

Ta6mma 4. JIiimHa mo Cmutty (FL), Macca Tejla U COOTHOIIIeHUe TT010B (%) MHOTOUTIIOro Kepuaka Myoxocephalus poly-
acanthocephalus 13 yTOBOB Ha pa3HbIX ydacTKaX TUXOOKeaHCKMX BoAd ceBepHbIX Kypuibckux octpoBoB 1 FOro-Boctou-

Hoit Kamuatku B aBrycte—Hos16pe 1997 1.

Yyacrtok FL, cm Macca, CaMKH : caMIIbl Yucno pri0, 3K3.
| 37.5—72.0 (49.5) 800—6800 (2515) 53.8:46.2 13
II 36.5—89.0 (57.7) 750—11000 (3910) 76.0:24.0 25
I11 30.0—76.5 (48.3) 380—8300 (2436) 54.2:45.8 83
v 32.0—69.0 (44.9) 500—7000 (1736) 59.9:40.1 137

(57.7 cm 1 3910 1) ¢ HauboJIee CUTbHBIM Pa3IuYneM B
COOTHOIIIeHNH I10JI0B (Tab. 4). Kepyaku ¢ y9acTKOB
I I11 61N 61M3KY MO COOTHOIIEHUIO TTOJIOB, a TaK-
K€ M0 CPEeMHUM 3HAYEHUSIM JJIMHBI U MacChl TeJa.

M3BecTHO, 9TO KepuyaK 0OMTAaEeT COBMECTHO C HaM-
0oJiee TUIMUYHBIMY B HUXKHEMN YacTu 1eabda U BepX-
Hell 30He MaTEepUKOBOTO CKJIOHA ITPEACTaBUTEISIMU
uxtuodaynnl (Toxpanon, Opios, 2013). U3 Hux B
yJIOBaX ¢ KepYaKoM B 1I€JIOM MO palioHy UCCIeI0BaHUI
OBbUIM OTMEUEHBI C BCTpeuaeMOoCThIO >50% 21 Bua peIO
U KOMaHIOPCKUU Kanbmap Berryteuthis magister

(Tabi1. 5). MUHUMaIbHOE KOJIMYECTBO BUIOB PBIO CO
BCTpPEYaeMOCThIO >50% mnpuuuiock Ha ydacTtok 1V
(17), makcumanbHoe — Ha II (25). CornacHo paHee
MOJIyYeHHBIM JaHHBIM, KEpYaKy B pacCMaTpUBaeMOM
paifoHe ¢ 4acToToif BcTpeyaeMocTu >90% B yiaoBax
COMYTCTBYIOT MUHTali, TUXOOKeaHCcKas Tpecka Gadus
macrocephalus, ceBepHasl IByXJIMHEHasT KaMbalia 1
IIMPOKOJIOOBIN 1IeMoHocel, Gymnocanthus detrisus
(TokpanoB, Opios, 2011). B HacTosimeM nccienoBa-
HUU C TAKOM YaCTOTOI B yJIOBaxX C KEPUYAKOM I1O paii-
OHY B 1I€JIOM BCTPEUAIMCh MUHTAld, TUXOOKEAHCKast
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Puc. 4. VI3MeHeHMe cocTaBa MUILKM MHOTOUIJIOrO Kepuaka Myoxocephalus polyacanthocephalus B CBSI31 € €ro pOCTOM y BOCTOU -
HOro nodepexbs ceBepHbIX Kypuinbckux octpoBos 1 FOro-pocrounoit Kamuarku B aBrycre—Hosiope 1997 r., % maccwr: 1 — ne-
CSITUHOTHE pakKooOpa3Hbie, 2 — MOJUTIOCKU, 3 — PBIOBI, 4 — OTXOMIBI phIOOTIepepaboTKu, 5 — Ipyroe.

J107151 KOMITOHEHTA TTULLU, %

il i
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56—60 61—65

66—70 71-75 76—80

Jnuna tena (FL), cm

Puc. 5. IameHeHuMe cocTaBa peIOHOI TTMIITM MHOTOMIJIOTO Kep4yaka Myoxocephalus polyacanthocephalus B CBSI3U C €TO POCTOM Y
BOCTOYHOTO IMOGEPEXDs ceBepHbIX Kypuibckux octpoBos 1 FOro-Bocrtounoii KamyaTtku B aBrycre—Hosiope 1997 r., % macchl:
1 — TepriyroBbie, 2 — TPECKOBBIE, 3 — K€pUYaKOBbIe, 4 — KaMOaJIoBbIe, 5 — JIMTIApOBbIe, 6 — IpYyTHeE.

TpecKa, ceBepHas AByXJMHEMHass Kambaja, 00Jb-
memiasplii Tpurionc 7Triglops scepticus u y3ko3yoasi
nanTycoBumHasi kambana Hippoglossoides elassodon.
MakcumanbHOE KOJTMYECTBO BUAOB PhIO C YacTOTOM
BcTpedaeMocT >90% oTMmedeHo mist ygactka 1 (15),
muHuManbHoe — s 111 (6). TTocrosstHHOE coBMeCT-
Ne 2 2023
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HOE ¢ KepYaKoM IMPUCYTCTBUE Ha KaXKIIOM M3 YeTHIPEX
YY4aCTKOB OTMEUYEHO JIJISI MUHTAsi U CEBEPHOM TBYXJIM -
HeliHol Kambalbl. BcTpeyaeMocTh HIMPOKOJIO60ro
MIJIEMOHOCIIA BMECTE C KEPUYAKOM B IIEJIOM 10 paiioHy
coctaBmwia 73.9% mnpuW TTIOCTOSHHONM COBMECTHOM
BcTpedaeMocTu Ha ydactkax | u I1.
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Tab6muna 5. BectpeyaemocTh peib 1 KOMaHIOPCKOTO KasibMapa Berryteuthis magister, COMyTCTBYIOIIIMX MHOTOUTJIOMY Kep-
yaky Myoxocephalus polyacanthocephalus B ynoBax Ha pa3HbIX y4acTKax TUXOOKEAHCKHUX BOJ CeBepPHbIX KypHIbCKMX OCT-
posoB u FOro-BocrouHoit Kamuatku B aBrycte—Hos6pe 1997 r., %

YuacTtok
Bun Becs paiion
1 11 111 v

Bathyraja aleutica 100 100 36.4 89.5 58.0
B. maculata 57.1 4.5 10.1
Arctoraja parmifera 50.0 85.7 45.5 5.3 39.1
Malacocottus zonurus 50.0 57.1 63.6 52.6 56.5
Dasycottus setiger 50.0 85.7 63.6 68.4 68.1
Gymnocanthus detrisus 100 100 77.3 47.4 73.9
G. galeatus 100 45.5 21.1 42.0
Hemilepidotus jordani 100 100 65.2
H. gilberti 63.6 39.1
Triglops forficatus 100 72.7 21.1 60.9
1. scepticus 100 71.4 100 89.5 94.2
Percis japonica 100 50.0 31.6 42.0
Sarritor frenatus 100 85.7 63.6 89.5 84.1
Hexagrammos lagocephalus 14.3 86.4 5.3 46.4
Pleurogrammus monopterygius 50.0 71.4 90.9 21.1 63.8
Eleginus gracilis 14.3 54.5 27.5
Gadus chalcogrammus 100 100 100 100 100

G. macrocephalus 100 100 100 89.5 94.2
Atheresthes evermanni 100 85.7 63.6 94.7 75.4
Hippoglossus stenolepis 100 100 72.7 94.7 87.0
Reinchardtius hippoglossoides 50.0 14.3 27.3 52.6 37.7
Hippoglossoides elassodon 100 71.4 86.4 100 91.3
Lepidopsetta polyxystra 100 100 100 100 100

Careproctus rastrinus 100 28.6 59.1 94.7 69.6
C. roseofuscus 50.0 85.7 9.1 36.8 31.9
C. furcellus 100 71.4 13.6 94.7 50.7
Crystallichthys mirabilis 100 85.7 50.0 63.2 59.4
Liparis ochotensis 50.0 71.4 81.8 42.1 66.7
Lycodes albolineatus 50.0 42.9 9.1 47.4 30.4
L. brunneofasciatus 100 100 45.5 94.7 72.5
Berryteuthis magister 50.0 71.4 50.0 52.6 56.5

IIpumeyanue. B TaGiuiIly BKIIOUYEHBI BUIBI CO BCTPEUaeMOCTBIO >50% XOTs GbI Ha OTHOM YJacTKe.

B ynoBax Ha yyactkax I, IT u IV nmo uncieHHoCcTH
noMuHUpoBan MuHTait, Ha 111 — Teprryr. OTH Xe BU-
JIbI HA yYacTKaX U COCTaBUJIA OCHOBY PhIOHOTO ITHTA-
HUS Kepyaka. Ha MUHTast TIpUIILTIOCH COOTBETCTBEHHO
40.0, 21.3 u 33.4 iy, Ha Teprryra — 28.5% (tabm. 3).
IMutaHre Kepyaka Ha pa3HbIX YY4acTKax UMEJIO CBOU
ocobeHHocTn. Tak, Ha yuyactke IV, kpome MUHTAad,
CYILIIECTBEHHOE 3HAaUeHUE MMel Kpad-CTpUTYH OIU-
o (25.6%). Ha ydactke | 3HauMMy0 pojib Urpajiu
Kpab-cTpuryH ormuiano (28.9%) un puionl poma Care-

proctus (12.1%). Ha yuactke Il xpome MuHTas1, Kpa-
60B-cTpuryHoB (15.1%) wm pei6 poma Careproctus
(11.5%) cyuiecTBeHHOE MECTO B IMTAHUM 3aHUMAaJ
Bathypolypus sp. (21.1%). OT >THX y4aCTKOB pa3u-
TenbHO oTiandalicsa yyactok III, Ha KoTopoM Kepyak
MPEUMYIIIECTBEHHO MOTPeOsIsl Teprnyra U OTXOIbI
peIGoITepepaboTku (39.6%).

st kepyaka pasjIMYHbIX pailoHOB OOUTAHUS Xa-
pakTepHO AEeKANOIHO-PEIOHOE MUTAaHUE WU, KaK B
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Tabomuna 6. /JaHHbIe HEKOTOPBIX JOHHBIX TPAJICHU C MPUJIOBOM MHOTOUIIIOTO Kepuyaka Myoxocephalus polyacanthocephalus,
HaIpaBJIEeHHbIX Ha JIOB MUHTast Gadus chalcogrammus 1 ceBepHOTo OIHONEPOro Tepmyra Pleurogrammus monopterygius y
BOCTOUYHOTO IT00epexXbs ceBepHBIX Kypribckux octpoBoB 1 FOro-Bocrounoit Kamuatku B 1997 1.

Jlata KoopauHatsl I'myouna, m TTI0THOCTB pacrpeneieHus], KT/KM>
(1umeno, mecs) C.Il. B.I. HayallbHasl | KOHEYHasl | CPEIHSs Kepyak MUHTaR TEPILYT

27.08 51°3548” | 158°19'12” 260 265 262.5 109.5 4929

30.08 51°3548” | 158°18’18” 260 260 260.0 138.4 3328

23.08 50°47°00” | 157°29°00” 158 160 159.0 25.1 1752

18.09 50°4730” | 157°28°00” 157 161 159.0 181.0 9696

30.09 50°44'42” | 157°14'42” 101 115 105.7 1928.0 23661

30.09 50°44’18” | 157°15°00” 108 115 110.3 516.0 10442

29.09 50°44'30” | 157°12°00"" 102 105 103.5 181.5 41076

01.10 50°44’42” | 157°12'18” 100 108 105.3 99.5 2355

02.10 50°40°00” | 157°20700” 156 160 158.0 78.4 2293

02—-03.10 50°40°00” | 157°19°00” 150 160 155.0 130.9 6698

03.10 50°39°30” | 157°15°00” 137 140 138.5 99.0 1615

12.10 50°39°00” | 157°15°30” 141 142 141.5 111.0 1804

11.10 50°39°00” | 157°13'30” 130 135 132.5 50.9 1828

13.10 50°39°00” | 157°13'30” 128 138 133.0 97.5 2376

paccMaTpuBaeMOM palioHe, PhIOHO-IEKAOTHOE C 1T -
POKHUM CHEKTpOM kepTB. OJHAKO B OTAEJIbHbIC TIe-
puoOaBl Ha OTHEIBbHBIX y4acTKax KepyakKyd MOTYT 4a-
CTUYHO WJIU IIPEUMYIIECTBEHHO IEePEKIIIouaThbCcs Ha
HEeCBOMCTBEHHEIC UM KOPMOBBIE 00BeKTHL. B yacTHO-
ctu, B Mae—urtojie 1997 u B utone u ceHTsa6pe 1998 rT.
B 3aI1aIHOM YacTu beprHroBa MOpst OCHOBY UX TTHUIIU
(82.3%) cocTaBUIM OTXOOHI TIepepabOTKN MUHTAs —
TOJIOBBI, TTO3BOHOYHUKU C XBOCTaMHU U BHYTPEHHO-
ctu (I'my6okos, Opios, 2004). OueBUIHO, TaKOE TIe-
peKIIIoYeHre OO0YCIOBIIEHO OJOCTYIHOCTBIO M TaKUM
OOMIEM OTXOIIOB, UTO MPH MEHBIICH KaJTOpUHHOCTH
OTHOCHUTEILHO OOBIYHBIX KEPTB UX MOTPEOJICHHUE CTa-
HOBWJIOCH SHEPreTMIecKr 00Jjiee BBITOMHBIM, TaK KaK
He TpeOOoBaJIo MoKCKa JOObIYM U OXOThI Ha Hee. Co-
IJIACHO MPOBEIEHHBIM MCCICAOBAHMUSIM OXOTHI IIMYK
(Esocidae), dopeneii (Salmonidae), manopotoro Mi-
cropterus dolomieu, 6onbliepoToro M. salmoides v Ka-
MeHHoro (Serranidae) okyHeli, TOIbKO y dopeau u
OOJIBIIIEPOTOTO OKYHS aTaKW Ha XXepTB OBIJIN yCIISII-
HbIMU B 60—70% ciaydasx, B TO BpeMsl KaK y IpyTUX —
MeHee 4eM B 35% (SIpxombek, 2016). Ha yuactke 111
pailioHa B paccMaTpUMBaeMblii MEpUOJ KepuyaK OT-
KapMJIMBaJICS TEePIIyTOM U e€ro rojoBamu. Ilpmaém
noTpedIeHne TOJIOB TEPIIyra, BEPOsITHO, CBSI3aHO CO
BKYCOBbIMM TIPEANOUYTCHUSIMU XUIIHUKA. [leno B
TOM, YTO BCe€ TpaJIeHUs B palioHe UCCIeIOBAHMUIL CO-
MMPOBOXKIAJIMCH TTEPepadOTKO MPOMBICTOBBIX BUIOB
pbIO, OTXOAAMU KOTOpPOM ObLIM UX rojioBel. Mcxonst
W3 YUCJICHHOCTH 3TUX BUIOB B yJIOBaX, Ha ydacTKax I,
I1, IV 3710 OBLJIM B OCHOBHOM TI'OJIOBBI MUHTASI, a TaK-
e CeBEepHOI ABYyXJIMHEeMHOI Kambabl, Ha 111 — Teprry-
ra, CEBEpHOM NBYXJIMHEITHOM KaMOanbl 1 MuHTas. Ox-

BOTTPOCHI UXTUOJOTUU Ne 2
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HAaKO TOJIBKO TOJIOBHI TepItyTa Ha yyactke I1I urpanm B
NUTAaHUM KepuaKa CYIIeCTBEHHYIO poiib (28.5%).

Io crmocoOy muTaHusT Kepyaka OTHOCAT K TUITMI-
HBIM XMIITHUKAM-3acagdruKaM, BEOyIIUM CPaBHUTEIb-
HO MaJIONOABIKHBIN 00pa3 xu3Hu (Yyaykano u ap.,
1999; Tokpanos, 2009, 2017, 2019; Tokranov, Orlov,
2013). Takue XUIIHUKU, KaK IPpaBUIO, OCEAJIble WU
OOUTAIOT Ha OMNpeAeSeHHON TeppUTOPUU, Pa3sMephl
KOTOPOIi, OYEBUIHO, 3aBUCAT OT €€ KOPMOBOI1 BO3-
MOXHOCTU. B Tabn. 6 mpuBeneHbl YJIOBBI Kepyaka,
MUHTAasl W TEpIIyra B TPaJIeHUSIX, BBIITOJHEHHBIX HA
y4acTKax ¢ OJIM3KUMM IITyOMHAMU U KOOpAUHATAMU
3a niepuon 1—10 cyt. [TokazaHo, 4YTO Aaxke B TeUEHUE
OIHMX CYTOK IJIOTHOCTHM 3THUX BHUIOB MOTYT 3HA4M-
TEJIbHO BapbUPOBAaTh. DTO 03HAYAET, YTO B YCIOBUSIX
JTUHAMWUYHON KOPMOBOM OOCTAHOBKMU IUIOIIAAW 3a-
HUMAaEMBbIX KEpYakKoM TEPPUTOPHUIA ITOCTOSIHHO Me-
Hs10TCsl. boee Toro, B TaKux yCIOBUSIX Y KEPYAKOB
OTCYTCTBYET KECTKAasl IPUBSI3aHHOCTh K OIpeaeIeH-
HoM Tepputopun. OHa MOXKET CMEIIAThCS B CTOPOHY
YYaCTKOB CO CKOIUJIEHUSIMU KOPMOBBIX OOBEKTOB.
IIpennonoxuTeabHO Ha MepepaciipeaesieHue 3Tux
XUIITHUKOB CYIIIECTBEHHOE BIMSIHIE MOXET OKa3bIBaTh
npombicell. C OTHOM CTOPOHBI, B paliOHE BEIEHUS IIPO-
MBICJIa KEpYaKU MOCTOSIHHO 00J1aBIMBAIOTCS, U HA
0CBOOOXIaeMbIe TAKMM 00pa30M TePPUTOPUU MOTYT
nepeMelaTbcsi 0COOM C COMpENesIbHBIX YY4acTKOB.
C apyroii CTOPOHBI, B TIEPUOL, TTPOMBIC/IA TTPOUCXOIUT
OoCaxIeHUEe OTXOA0B phIOONEpepadbOTKU, BCIECACTBUE
OOMJIMS M IOCTYITHOCTU KOTOPBIX XUIITHUKU MOTYT Bpe-
MEHHO CKaIUIMBaThCs Ha TakuX ydacTtkax. [1pu aToM mx
cTparervsi JoObMM IMIny MeHsieTcst. Kepyaku u3 3a-
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Caq4MKOB CTAHOBATCA NaCyllIMMMCA XUIITHHUKAMH-CO-
61/IpaTCﬂ${MI/I NJIN 2K€ COYCTAIOT OTU CTpaTCIruu.

BbIBObI

1. BbICOKME IUIOTHOCTM paCHpele]eHUsI MHOIO-
UIJIOro Kepuaka, coctaBusiive 1927.9 u 3270.8 kr/km?,
OTMEYEHBI Ha y4acTKaX ¢ [IyOMHAMU COOTBETCTBEH-
HO 101—115 M (50°44°42” c.ur. u 157°14°42” B.1.) m
252255 m (48°16°00” c.ur. 1 155°05°00” B.11.).

2. JlnuHa Tena kepyaka cocrapisia 30—89 cm (B
cpenneMm 47.8 + 0.5) cm, macca — 300—11000 (2321 =
* 90) r. HauGosee MHOTOUMCIEHHBIMU ObLIU OCOOU
FL 36—50 cm (68.9% o61ero konnaectsa peio). Co-
OTHOIIIEHWE caMOK K camiiaMm coctaBujio 1.2 : 1.0.

3. OObeKkThl MUTaHUSI Kepyaka MpeAcTaBJICHBI
39 rakcoHamMu. OCHOBY MUTaHUS COCTABUIU PbIObI
(56.2% maccel nuin). Ha otxoms! peiborepepaGoT-
KU npuiioch 19.6%, Ha AecITUHOTMX pakooOpas-
HBIX — 18.6%, Ha MOITIOCKOB — 5.1%, Ha Tpounx —
0.5%. C pocToM Kepyaka IEeCATHHOIME pakKooOpas-
HBIC B IIMTAHUU 3aMellaJIiCh phIOaMU.

4. B ynoBax ¢ Kep4aKoM B LIEJIOM I10 paiioHy C 4Ya-
cToTOi BeTpeyaeMocTn >50% otMmedeHbl 21 BUI pbIO U
KOMaHJIOPCKUIA KajJbMap, C BCTpeYaeMocThio >90% —
MUHTAaM, TUXOOKEeaHCKasl TpecKa, CeBepHasl IBYXJIM-
HeliHasg kambaira, OONBIIETIa3bIi TPUTIIOTIC M Y3KO-
3y0asi MajJTyCOBUAHAsI Kam0baJja, CO BCTPe4aeMOCThIO
100% — muHTAal 1 ceBepHasl ABYXJIMHEHAsI KaMmbaia.

BJIIATOOJAPHOCTH

ABTOp BBIpaXaeT 0JIarONapHOCThb 3aBENyIOIIEMYy CeK-
TOPOM MOPCKUX PbIO JJAOOpAaTOPUM MOPCKMX U TPECHO-
BomHbIX peid M. H. MyxameroBy (CaxHWPO) 3a momoins B
cbope MaTepualia o OO0y MHOTOUIJIOTO KepJaka.
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Kunbaunckasi tpecka Gadus morhua kildinensis — 3aHecéHHbI B KpacHY10 KHUTY 5KCTPEMaIbHO MaJIOunC-
JIEHHBIN TTOABUI aTJIAHTUYECKON TPECKU, OCBOMBIINII BOABI HEOOJBIIOTO MEPOMUKTUUYECKOTO O3epa Ha
o-Be KunpauH (bapeHiieBo Mope). BniepBble mpoBeneHbl CpaBHUTEIbHBIE UCCIeIoBaHusI MOp¢hOoOHOIoruye-
CKMX XapaKTePUCTUK U MMUTAHUS KUJIBIAUHCKOM TPECKU B IOBEHWIbHLII ITepuoa. CpaBHeHUE BHIOOPOK I10-
JIOBO3PEJIOi KUIbAWMHCKOM TPECKU U CEroJIeTOK Ha OCHOBE MHOTOMEPHOIO JUCIIEPCUMOHHOTO aHaIr3a Jae-
MOHCTPUPYET BBICOKYIO CTEIIEHb PA3JIMUUii 10 KOMILIEKCY IIJIaCTUYECKUX Npu3HakoB. [TuiieBoii paliioH B
MpOaHATM3UPOBAHHOMN BHIOOPKE CEroeTOK KWJIBAMHCKON TPECKU COCTOSLI U3 ocTpakon (Ostracoda), 1u-
ynHOK moynmxeT (Polychaeta), kiramouep (Cladocera), rammapycoB (Gammaridae). O6¢cyXmaloTcss 0cOOeH-
HOCTU U3MEHEHUM MUTaHUs KUJIbAUHCKOM TPECKU B pAaHHEM OHTOIeHe3e.

Kniouesvie crosa: xkmnbanHckast tpecka Gadus morhua kildinensis, mopdomeTtpust, nutanue, KpacHast KHU-

ra, o3. MormiapHoe.
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Kunpnunckass tpecka Gadus morhua kildinensis
Derjugin, 1920, nHacensiomasi o3. MoruiabHoe Ha
o. Kunpoun (bapeHlieBo Mope), MpeAacTaBiasieT co0oit
M30JIUPOBAHHYIO CAMOBOCIIPOM3BOISIIYIOCS SKCTPe-
MajilbHO MajiouuclieHHyo nomnysiuuio. [logBum 3a-
HecéH B KpacHyto Kaury P® (IunuH, CTporaHos,
2021). Ero onvicanus ObUIM IIPEACTABIICHEI B LIEJIOM PsI-
Jie padoT, ITOCBAIIEHHBIX UCCISIOBAaHMSIM 03. MOTHIb-
HOe — HeOOJIBIIIOTO PEJIMKTOBOIO MEPOMUKTUYECKO-
ro Bogoéma, oopaszoBasiuerocs ~ 1.5 TeIC. JIET Ha3ad B
pe3yibpTaTe “OTITHYPOBBIBAaHUS  KaMEHMCTO-TaJIed-
HUKOBOI KOCOi1 (baphbepOM) MOPCKOTO 3aJIMBa OT aK-
Batopuu KuibauHCKOM caJiMbl B XO/Ie KOMILIEKCHO-
rO BO3ACHCTBUS psifa (haKTOpOB (IIOMHSITHUS MOPCKOTO
JHa, JISTHUKOBOI aKKyMyJISILMU, abpasMOHHO-aKKY-
MYJISITUBHOI JedareabHOCTU Mops u aAp.) (Paycexk,
1891; Imunar, 1891; Punmnac, 1915; Hepiorun, 1925;
I'ypeBuy, JIluiisa, 1975; Tapacos, 1975; Kouyoko, Kpa-
BueHKO, 2002). Xotst muHdopMmamus 06 03. MormibHoe
Ha o-Be KuibauH BcTpeyaeTcss Ha MOPEXOIHBIX Kap-
TaxX aHITIUHACKUX U TOJJIAHACKUX ITyTellIeCTBEHHUKOB
¢ cepenunbl XVI Beka (TutoB u ap., 2002), riepBoe
OIMCcaHNe 03€PHOI TPECKHU BBIITOIHWI JIUIIb B HaYaJIe

XIX B. O3epenxoBckuii (1804). 3a 6omee yem 200-1eT-
HHUU TIeprol OBIJIM MPOBEAEHBI MCCIIeTOBaHUS 010~
Jioruu, Mmopdojioruu, napasutodayHbl, reHeTUYE-
CKUX U IPYTUX XapaKTePUCTUK KUJIbINHCKOM TPECKHU
(Heprorun, 1920, 1925; Ecunos, 1930; Jorens, 1936;
Ilee6, 1975; Lleed, ActadbeBa, 1975; Anuimdepos, Tpo-
¢umoB, 2002; Kapacen, 2002; MyxuHa u ap., 2002;
Zhivotovsky et al., 2016; Ctporanos u ap., 2017). ITpo-
aHAJIM3UPOBaHbl MEXaHMU3MBbI €€ afganTaluy K Crel-
duuecknM ycinoBusim o3epa. [TokazaHo, 4To Tpoliecc
000COo0IeHUS TTOABUAA OT MAaTePUHCKOMN (hOPMBI TTPO-
XOJMJI Ha (pOHE COXpaHEHUsI OJHUX OMOJOTUYECKUX
XapaKTepUCTUK (KaHHMOAIN3M, BBICOKAs TUIOIOBU-
TOCTb) U UBMEHEHUS APYTMX B BUIE COKPAICHUS pa3-
HooOpasus NMPU3HAKOB 1 UX CIelMaIU3aluM (TOJIbKO
OIVH TUI OKPACKM U3 CIEKTPa Pa3HBIX Y UCXOTHOI
¢dopMBI, YKpyITHEHUE U pacliupeHUe TOJOBBI, IIepe-
XOII TIOJIOBO3PEJIbIX 0Cc00eit MPenMyIIIECTBEHHO K Tep-
pUTOpUAILHOMY ITOBeAeHMIO U TaK naiee) (CTporaHoB
u ap., 2017). UccnenoBaHust NpOBOAWIN PEUMYIIe-
CTBEHHO Ha IT0JI0BO3peJibix 0co0sX. IIpu a3TOM U3y-
YEHUI0 OCOOEHHOCTEN MOpGhOOHMOIOTMUECKIX XapaK-
TEPUCTUK W TIUTAHUSI MOJIOAV KWJIBAWHCKOW TPECKU
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YIOETSUTM HeOOCTaTOYHO BHUMAHMS, B TOM YHCJIE T10
MpUYMHE TPYIHOCTeil MmoiydeHUs: Matepuana. Tak,
HarnpyMep, B KCCIIETOBaHUSIX MypMaHCKOTO MOPCKOTO
6uonormyeckoro nHcTuTyta (MMBUW) 1966—1969 rT.
n3 160 mpoaHaJIM3UPOBAHHBIX OCOOEN KUIBIUHCKOM
TpeCcKHU ObLIO TOJIBKO TpH cerojieTku (Lleed, 1975).

ens pa®bOTHl — HNOJYYUTh U TIPOAHAIU3UPOBATH
JaHHbIC 10 MOP(POMETPHUHU U ITUTAHUIO KIJILIUHCKOMN
TPECKHU B IOBEHWJIbHBIN niepron. MccnenoBaHue 3Ha-
YUTEILHO PaCILIMPSIET UMEIOLLIMECS] CBEICHUS 10 MOJIO-
1y monBraa. OcoOblil MHTEpEC K UCCICIOBAHUIO CIIEK-
Tpa MUTAHUS MOJOOU KUJIbLIWHCKOI TPEeCKM CBSI3aH
TaKKe C TeM, YTO B 03epe Ha pa3JIMYHBIX INIyOMHAaX C
pa3IUYaloIIMMUCS 3HAYCHUSIMU COJIEHOCTH OOMTa-
IOT TIPEACTaBUTEIN U COJIOHOBATOBOAHOTO, U MOp-
cKoro 3oorutaHkToHa (Strelkov et al., 2019).

MATEPUAJI U METOAMUKA

Marepuai IoxydeH 13 3KCIIeTUIINOHHBIX COOPOB
Ha 03. MoruibHoe Kadeapbl uxtuoigorun MIY
(2011, 2012 rr.), kKadeapbl UXTUOJIOTUU U TUAPOONO-
noruun CII6TY (2016) u ITIMHPO (1997—2000). Ot-
JIOB 0c0o0eit TpeckH B 03. MoTujibHOE TIPOBOIMIIN 11O
MPUHIIMITY NOWMaT—OTHYCTU (B COOTBETCTBUU C pa3-
pelreHusIMM MUHMCTEpPCTBA IPUPOIHEIX PECYPCOB U
3KoIoruu P®) KproYKOBLIMU M CETHBIMU CHACTSIMMU.
VY BBUIOBJIEHHBIX PBIO OIpenessiiu IJIMHY, Maccy,
npou3Bogiin pororpapupoBaHre C HOMEPOM OCO-
Ou 1 TMHENKOM B KaJpe, IMocJie YeTro TPECKY BO3Bpa-
IaJIU B 03€PO.

MopdoMeTpHio BBITIOIHSIIN 110 ¢oTorpadusm (B
pakypcax cOOKy, cBepxy, CHu3y). OCHOBY IJjisI MOP-
(GOMETPUIECKIX MCCICOOBAHUI COCTABMIA IIPOME-
PbI, BBITTOJITHEHHBIE HA BLIODOPKE CETroJIeTOK Mepe/ Ie-
PEXOIOM MX OT MEIarn4eckKoro odpasa KU3HHU K IpU-
JIIOHHOMY (TaK Ha3bIBaeMoe ocenanue). bonee mo3oHssa
MOJIOIb KUJIBANHCKON TPECKU (IBYXJIETKH ), OOMTaI0-
mas B paiioHe repeMbluku (CTporaHoB u ap., 2022),
OBLIa TOCTYIIHA IJISI IPOMEPOB B EIMHUYHEIX 9K3€M-
IUISIpax n3-3a CKPBITHOTO 00pa3a XKM3HU, CBI3aHHOTO
B TOM YHCJI€ ¢ KAHHUOATN3MOM — MOJIOIb 3aHUMAaET
3HAYUTEIBHYIO TOJI0 B CIEKTPe IMUTAHUS KPYITHOM
tpecku (MyxuHa u ap., 2002). Pe3yabraTbl HpoMepoB
IUIACTUYECKUX TIPU3HAKOB MOJIOAW CPaBHUBAIU C
ImpoMepaMu KPYIHOM TPeCKU, BEINOIHEHHBIMU TaK-
Xe 1o poTorpadusim.

B xome MmopdoMeTpruecKoro aHaian3a BBIITOJIHSI -
M u3MepeHue 12 rracTudeckux npusHakoB: TL —
oOmas mHa, SL — craHgapTHas jiuHa (10 KOHIA
YelIyiHOro MoKpoBa), ¢ — IJIMHA TOJIOBBI, cH — BbI-
coTa roJIoBbl, ao — JJIMHA phLIa, cir — IJIMHA MOA00-
POIOYHOTO YCHKA, {0 — MEXIJTIa3HUYHOE PACCTOSIHUE,
0 — nquameTp wiaza, H — HanOoJibias BeIcoTa Tena, i —
HauvMeHbI1Iasi BbIcOoTa Tesa, al) — aHTemopcalbHOe pac-
crosiHue, pD — mocTnopcaibHoe paccrosiHue (puc. 1).
IIpoMepbl NpOBOOMIN C TOYHOCTBIO 10 1 MM, IIpu-
3HaKU ObLIM BhIpaXkeHbI B MHIAeKcaX (OTHOIIEHUE K
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OOIIIel M CTaHZAPTHOM JJIMHE TeJa M K JUTMHE TOJIO-
BbI) (AsieeB, 1963). CTaTUCTUYECKUIT aHAIIN3 IPOBO-
JWIN TI0 CTaHAapTHBIM MeToaukaMm (Pokuikuii, 1967,
MBantep, Kopocos, 2003). ¥YpoBeHb 11 TOCTOBEPHOCTh
paznuuuii MophoMeTpUIECKIX MHACKCOB OLIeHUBAIU
B nporpaMMHbIX nakeTax Excel, STATISTICA Ha oc-
HoBe onHogaxkTtopHoro (one-way ANOVA) u MHOro-
MEPHOTO IVCHEPCUOHHBIX aHAIM30B. Takke HYXXHO
OTMETUTb, YTO IT0 YCJIOBUSIM IIPUMEHEHUS IIPOrpaMM-
HOTIO ITakeTa OBLJIO BBIMOJHEHO MPOM3BOJIbHOE pa3-
JeJieHUe BBIOOPKU CEroJIETOK Ha ABE YaCTH.

st uccnenqoBaHUst 0COOEHHOCTEM MUTAHUS UC-
MMOJIb30BAJIM CETOJIETOK TPECKU U3 KOJUICKIIUU
ITMHPO. Onpenensii oOIIyIO NJIMHY CETOJIETOK C
TOYHOCTBIO 10 1 MM; Maccy 0cobu, COIEPKUMOTO XKe-
JIyIKa ¥ KaXIOTO KOMITOHEHTa MUIIY (C TOYHOCTBIO
10 0.001 r). PaccuuThiBaau 107110 KOMIIOHEHTOB ITH-
mu o Macce (%), 4acToTy BCTpe4aeMOCTH KaXKI0To
koMrioHeHTa (%) (KapHwukosa, 2013), onpenenasimn
K03 PULIMEHT yuTaHHOCTH 110 PynbToHY (JIoKIu-
Ha, [llaTtyHoBckuit, 1978). AHaIU3UpPOBaI UHTEH-
CUBHOCTb ITUTAHUSI, KOJTUUYECTBEHHBIM BbhIpaXkKeHUEM
KOTOPOTO SIBJISIIOTCSI MHAEKCHI HAIOJTHEHUS KeJTyI-
Ka: OOLIMIT MHOEKC HATIOJIHEHUST (OTHOLLIEHUE MACCHI
BCETO IUIIEBOr0 KOMKa K Macce pblObl, YMHOXEHHOE
Ha 10000) 1 yacTHBIN UHAEKC HalIOJIHEHUS (OTHOIIE-
HUE€ MacChl OMHOTO KOMIIOHEHTA ITUILIU K Macce phi-
Ob1, yMHOXXeHHOe Ha 10000), BeipaxkeHHBIEC B IPOJIE-
uumuiie (%oo) (Kotnsip, 2004; Perkkos u ap., 2013).
Takxe ompenesii MHAEKC OTHOCUTEIbHOM 3HAYU-
MoCTH (%), YYUTHIBAIOLIMI K YaCTOTY BCTPEUYaEMO -
CTH, YU MAaCCOBYIO JIOJIIO KaXJI0Tr0 KOMITOHEHTA MU-
mu (ITommosa, PemerHukos, 2011) mo ¢popmyne: IR =
= (F;P/XF,P;) % 100, rne F; — yacToTa BCTPEYa€MOCTU
Kaxkaoro Buma KopMa, P, — ero goJist mo Macce, a cama
BeJIMUMHA [ MeHsieTcsl oT 1 1o n (n — 4uCio BUIOB
KOPMOBBIX OpraHu3MoB). Tak Kak MHIEKC HOPMUPO-
BaH, TO BapbupyeT B npeaenax 0—100% HezaBUCUMO
OT YKCJIa KOPMOBBIX OPraHM3MOB, U B pe3yJIbTaTe Mo-
JIydaeTcsl 3HaYeHUe KaXIOro MUIIEBOro 00beKTa I10
Macce B COCTaBe MUIIEBOro KOMKa C IONpaBKOii Ha
4acTOTY BCTPEYaeMOCTH.

PE3VJIBTATDBI

B pesynbrare aHanM3a miacTUYECKUX ITPU3HAKOB
BBISIBJICHO, YTO TOJIOBA Y CEroJIETOK KWJIBIWHCKOMN
TPECKU JOCTATOUYHO KpymHasl, €€ JIMHA COCTaBIIsa
0.27—0.30 SL, HO OTHOCUTEIIHPHO HEIINPOKasT — NH-
nekc io/c coctapiisii 0.15—0.25. MHaeKCchl Apyrux MpU-
3HakoB B %SL: aD 0.29—0.37, pD 0.51-0.58, H0.15—
0.20; B % c: a0 0.19—0.36, 0 0.28—0.33, cir 0.12—0.18.

CpaBHeHUE CEerojieTOK KUJIbIWMHCKOW TpecKu u
KPYITHBIX (ITOJIOBO3pEJIBIX) ocobeit mo 11 mHaekcam
TUIAaCTUYECKUX TPU3HAKOB HA OCHOBE MHOTOMEPHOTO
JMIUCTIEPCUOHHOTO aHaln3a TMPENCTaBIeHO Ha pUc. 2.
CreneHb HaJIOXEeHUs TIoJieil paccessHUs (Ha ypOBHe
95%) B pamkax 1-ii u 2-if IMCKPUMUHAHTHBIX (PYHK-
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Puc. 1. Cxema mpomepoB Gadus sp. (no: Pacc, 1946; BockoGoiiHukoBa u ap., 2012, ¢ usmeHeHusimu). TL — oGuiast aiauHa, SL —
CTaHAapTHAs ITMHA (10 KOHIIA YEIIIyiTHOTO IIOKPOBa), ¢ — JUIMHA TOJIOBBI, ¢ — BBICOTA TOJIOBBI, @0 — IJTMHA PbLIa, CiF — IJTNHA
MOAGOPOIOYHOTO YCUKA, {0 — MEXKIIIA3HUIHOE PACCTOSTHHE, 0 — MUaMeTp Tiaza, H — HanGoublnast BBICOTa Tejia, 4 — HAaMMeHb-
11ast BbIcoTa Tesia, aD — aHTeIopcalbHOe PAcCTOsIHUE, pD — MOCTAOPCAIbHOE PACCTOSIHUE.

117071 NIITIOCTPUPYET BBICOKYIO CTCIICHD paSJ’[I/I‘{I/Iﬁ 110
KOMIIJICKCY ITPU3HAKOB.

Pesynbratel mpoBen€HHOTO OMHOMAKTOPHOIO IKC-
MEPCUOHHOTO aHaJIu3a, MO3BOJISIONIETO ONPENEIUTh
YPOBEHb DPa3IWUMii MO OTACIbHBIM IUIACTUYECKUM
MpU3HaKaM, rokKasajau, YTO pasinudus Mexy BbIOOp-
KaMU KPYITHOM KUJIbAUHCKOM TPECKHU U CETOJIETOK I10
BCEM MCCJIeIOBAaHHBIM XapaKTepUCTUKaM JOCTOBEP-
HBI, 3a UcKroueHuem h/SL, aD/SL, cir/c (tadn. 1). C
BO3pPacTOM OTHOCUTENIbHbIE CPEHWE 3HAUYCHUS IJTU-
HbI TOJIOBBI PHIO CHUKATUCh, MAKCUMAaJIbHOI BBICO-
ThI TeJIa ¥ JUIMHBI 3aJiHel yacTu Tena (p D) — yBeaudu-
Bajuchb. CHUXKEHUE C BO3PACTOM CPENHEro 3HAYEHU s
unaekca SL/TL onocpenoBaHHO OTpaxaeT OTHOCH-
TeJIbHOE yBeJMYEeHUE IJIMHBI XBOCTOBOTO TUIABHUKA.
ITapameTpsl TOJIOBBI, OTHECEHHBIE K €€ UTMHE, C BO3-
pacToM TakxKe U3MEHSUINCh: YBeJIUUUBAIUCh BbICOTA U
HIUPUHA (MEXIIa3HUYHOE PACCTOSTHUE) TOJIOBbI, 1IN~
Ha pbLIA; MPU 3TOM OTHOCUTEBHBIM NTUAMETpP Iia3a
yMeHblInaics. HemoctaTouHoe KOMUMYECTBO JIByXJIETOK
He MO3BOJISIJIO BKJII0YATh UX TTPOMEPHI B CTaTUCTUYE-
CKMIA aHaIu3, TEM HE ME€HEeEe MOXHO OTMETUTh, UTO
3HaYeHUsI UHAEKCOB JJIs1 KWJIBAUHCKOM TPECKU BO3-
pacta 1+, COOTBETCTBYS TEHISHIIMSM aJLTOMETpHYIEC-
CKOTO POCTa, 3aHUMAIU MPOMEXYTOYHOE MOJIOXKEHNE

o 3HayeHusiMm H/SL, ao/c, io/c MeXay COOTBETCTBYIO-
MW UHIEKCAMU Y CETOJIETOK U KPYITHOI TPECKH.

[NuieBoif CIEKTpP CeTONETOK KMIBIMHCKOM Tpec-
KU BKJtodan ocrpakon (Ostracoda) (13.05%), muuu-
Hok mtosiuxeT (Polychaeta) (17.05%), knagouep (Cla-
docera) (23.54%), monons rammapycoB (Gammari-
dae) (38.74%). Ilo gacToTe BCTpEYacMOCTH TaKKe
JIUAVMpOBau TamMmMapychl (36.48%) (tabur. 2, 3).

HecMoTpst Ha TO YTO U3MEHYMBOCTD CETOJIETOK T10
InvHe Obl1a HeBbicoKoi (CV = 5.3), MHTEHCUBHOCTh
MUTaHUS CWIBHO BapbHpoBayiia. MHmekc HaItoiHe-
HUSI XeJyIKOB CErojleTOK y pa3InyHBIX 0cobeit co-
crasisit 5.423—578.069%co, 4TO, BUAVIMO, OOBSICHS -
eTCAd PasIUYUsIMU B PeXMME TUTAHUS OTIETbHBIX
ocoOeii. B 1monb3y 3TOoTro 10BOJA CBUAETEIBCTBYIOT UX
CXOIHBIC pa3sMepHBIC XapaKTePUCTUKH: B BLIDOPKE He
OBUTO OTKPOBEHHO MEIJIEHHOPACTYIIINX PBIO, He OBbI-
JIO TaKKe M IMEePEepOCTKOB. DTO MOXET CBUICTENb-
CTBOBATh O XOPOIIIeif 06eCIIeYeHHOCTH MOJIOIN TPeC-
KM HEOOXOIMMMBIMHU W JOCTYIMHBIMU KOPMaMH B 03.
MorunpbHO€E, YTO TTOATBEPKIAIOT U pacCUMTAHHBIE
nokazaTeJ I KoaGdUImeHTa ymuTaHHOCTH, KOTOPBIi
Yy pasIMYHBIX 0c00eii B BEIOOPKE BapbUpPOBAJ B HE-
oonpiux npenenax (CV = 8.3). CpenHue 3Ha4YEHUS
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Puc. 2. Ilnarpamma paccesiHUsI BBIOOPOK KWJIBIMHCKOI
tpecku Gadus morhua kildinensis 03. MoruiabHoe B IIpoO-
CTpaHCTBe HanboJiee 3HAYMMBIX KAHOHUYECKUX KOPHE
VTS KAHOHWYECKUX 3HaYeHUil (95%-Hblii ypoBeHb) IO
11 nHoekcaMm TuTacTUYecKux IpusHakoB. [lo ycioBusiM
npumeHeHwus: mporpammuoro nakera STATISTICA 6buto
BBITIOJTHEHO MPOU3BOJILHOE paslieieHue BbIOOPKU Cero-
JIeTOK Ha aBe yacTu (Sm u Sml). (M) — moJaoBoO3pebie
ocobu, (A) — cerosetku Sm, (¢) — cerosieTku Sml.

YaCTHOTO MHIEKCA HAIMOJHEHUS AEMOHCTPUPOBAIN
npuoputer raMmmapycoB (108.976%o0). Hna xnamo-
LiEp U JIMYMHOK ITOJIMXET YaCTHbIE MHIEKCHI HAITOM-
HEHUS XKeJIyIKa UMeNIU OITM3KIe 3HaueHUs (COOTBET-
ctBeHHO 88.395 1 89.808%00). Hanbonee Hu3Kue 3Ha-
YeHUs MoydeHBI 11 octpakoxn (61.014%o0).

MHuekc OTHOCUTENBHOM 3HAYMMOCTH HanOoJIee
BBICOKME 3HAY€HMsI MPOAEMOHCTPUPOBa IJIsd raM-
MapycoB (52.5%) u 1ociienoBaTeIbHO CHUXKAJICS TS
KJIafolep, IOJIUXET U OCTPaKOI, (COOTBETCTBEHHO 24.3,
12.4 1 10.7%).

OBCYXIEHUE

PesynbraTthl mpoBeAeHUSI CPaBHUTEILHOTO aHa-
JIN3a U3BMEHUYMBOCTH psiia OCHOBHBIX TIACTHIECKUX
MPU3HAKOB B BO3PACTHBIX TPYyINaxX KUJIbIWHCKOM
TPECKU BIIOJIHE COIIACYIOTCSI C MOJYYEHHBIMM pa3-
HBIMH UCCIeAOBaTEIIMHA B pa3HOe BpeMs JaHHBIMMU,
CBUIETEIILCTBYIOIIIUMHU 00 M3MEHEHUSIX TTPOITOPIINIA
pa3JIMYHBIX YacTeil Tesia 'y puid B ITpoliecce pa3BUTUsSI,
YTO CBSI3aHO C ITOCIIeOOBaTeIbHOM cMeHO#t Mopdo-
SKOJOTMYECKUX alanTaliuii OpraHu3MEeHHOTO YPOB-
Hs1 (AneeB, 1958, 1986; A6aypaxmaHoB, 1962; Jlopo-
deena, 1978). IlonydyeHHble HAMU JaHHbIE JEMOH-
CTPUPYIOT TOCTOBEPHBIC PAZTUYMS 110 OOJTBIIMHCTBY
paccMaTpMBaeMbIX XapaKTEPUCTHUK MEXIY BbIOOpKa-
MM CETOJIETOK M IIOJIOBO3PEITBIX KPYITHBIX 0COOESH KITh-
JMHCKOM TpPeCcKHU. Y CEerojeTOK OTHOCHUTEIBLHO OoJiee
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KpyITHas ToJIoBa, OOIBIINIT pasMep mia3a, bojiee HU3-
KO€ TeJIO, UYTO COOTBETCTBYET OOLLIMM JJISI MHOTUX PbIO
U3MEHEHUSIM B XOJe WHAWBUIYAJTbHOTO Pa3BUTUS
(PemrerHukos, ITomosa, 2015). 151 CEroneToOK TakxkKe
OTMEYEeHBI 60JIee HU3KWE 3HAYSHMST MHIEKCOB IJTUHBI
pbLi1a U MEXTJIa3HUYHOTO PACCTOSIHUSI, YTO, BUIUMO,
CBSI3aHO C ITUTAaHWEM MEJIKMMH O0OBbeKTaMu U Heo0-
XOIVMMOCTBIO CHIDKEHUST JIOOOBOTO COMPOTUBIICHUS
py o6uTaHuK B Tienarvamu (Asees, 1963). [1pu aTom
HEoOXOIMMO OTMETUTH CXOACTBO 3HAUYCHUM MHIEeKCa
JJTMHBI MOAO0POIOUYHOIO YCUKA Y CETOJIETOK U KPyTI-
HBIX 0cO0eii, YTO OTpaKaeT MPOIOPLUOHAILHOE YBe-
JIMYEHWE TTON00POIOTHOTO YCHUKA ITO MEPE POCTA PHIOKI.
Xopolllee pa3BUTHE 3TOTO TTOJMCEHCOPHOTO OpraHa,
HeCyIero Ha cebe Maccy pa3HOro pola YyBCTBUTEb-
HbIX KJIeToK ([deBuiiuHa, 1997), umeeT 1ist KUIbIUH-
CKOIf TpeckM ocoboe 3HaueHue Mpu obecrieueHUuu
3 HEKTUBHOCTA MHUTAHUST KPYITHBIX OcOOeil y mHa
cpeny TIpUOPEXKHBIX KaMHEl, B TOM YHCJIe B OIIpec-
HEHHOIT yacTu o3epa (Lleed, ActadbeBa, 1975; My-
XyuHa u ap., 2002).

PasMepHbIe XapaKTepUCTUKN KUJIBIUHCKOM Tpec-
K/ B OHTOTE€HE3€ MEHSIIOTCSI B OTPOMHBIX ITpeieliax.
Hammpumep, Mmacca yBemmumBaetcsa B 128000 pas: ot
0.030 r y nmumHOK 10 3840 ry 12-netHeit ocodu (1leeO,
IMoznHskos, 1975; CtporaHos u ap., 2015). CooTBeT-
CTBEHHO MEHSIIOTCS BUIOBOI COCTAaB U pa3zMepbl 00b-
eKTOB MuTaHus. Tak Kak OO0 CUX TOp OTCYTCTBYET
OIMMCaHVe MOCIeA0BATEIbHBIX U3MEHEHN MTUTAHUS
KWJIBAWHCKOM TPECKHU T10 3TallaM WHINBUIYaITbHOTO
pa3BUTHSI HAYMHAS C TIepeXxoa IMYMHOK Ha 9K30TeH-
HOe MHUTaHUEe, TO, ONUPAasiCh Ha COOCTBEHHBIE TaH-
Hble U CBeIeHUSI U3 MUCTOYHUKOB JINTEPATYPHl, MBI
MOATOTOBUJIN TaKO€ 0OOOIIIEHUE.

PanHee pa3BuTHEe KMJIBIMHCKOM TPECKM KakK Ipes-
CTaBUTEJISI 9KOJIOTMYECKOM TPYIIIBI Me1aro(ujioB Mpo-
XOIUT B ToJjime Boabl. Ilepexon IMYMHOK TPECKHU Ha
9K30Tr€HHOE IMTaH1Ee 300MJIaHKTOHOM — CaMbIii OT-
BETCTBEHHBII MTEPUO, ONPEAEISIONINI UX BbIKUBA-
€MOCTb U JajibHelIree (hopMrUpoOBaHUE YUCICHHOCTA
nonynssuun. Mccnenosanusgs MMBU nokaszanu, 4yro
B 03. MOTWJIbHOE, UMEIOILEM CIIOXKHYIO CTPYKTYPY BOI,
KOTOPbIE pa3IMYAIOTCS B TOM YKMCJIE YPOBHEM COJIEHO-
CTHU U TUIOTHOCTH, MKPa U JIMUUHKU TPECKU B IJIaBY-
YeM COCTOSIHMM Pa3BUBAIOTCS B Y3KOM CJIOE€ BOJIbI Ha
myouHe 6.7—7.3 M, rie CONEHOCTh COCTaBISIET 26—
28%o (Llee6, [To3nnasikoB, 1975). st obecrieueHUs BbI-
JKMBaeMOCTHU M aKTUBHOTO pocTa MeJKux (7L 4—5 mMm)
MaJIOAKTUBHBIX JUYMHOK TPECKHU B IIEPUOJ CMEIITaH-
HOTO MUTaHMS TPEOYIOTCS 3HAYUTEIbHbIE KOHIIEHTpa-
IIMM MOPCKOTO 300IUIAaHKTOHA COOTBETCTBYIOILIETO
pa3mepa (Puvanendran et al., 2002). B 03. Moruib-
HO€, [JIe 300IJIAHKTOH OOUJIeH (UMCIIEHHOCTh Ha MO~
PSIIOK BhIlIe, yeM B bapeHnieBoM Mope), Ha COOTBET-
CTBYIOIIUX ITTyOMHAX JIMYMHKAM OOCTYIHEI CIEIyIO-
e o0beKThl. Bo-TIepBBIX, MaccoBast BO BCEi TOJIIIE
a’pUpPOBaHHBIX BO 03epa MenKas (pazmepom 0.3 Mm)
OecrnaHllMpHas KoJioBpatka Synchaeta sp. Bo-BTo-
PBIX, HAyTIJIMaIbHBIE (DOPMBI MACCOBBIX BUIOB 03Ep-
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Taomuna 1. MopdomeTprueckue XxapaKTepUCTUKU KUJIbAWHCKOM Tpecku Gadus morhua kildinensis u3 pa3HbIX BHIOOPOK
KpyrHbie ocobu CeroJieTku JByxjeTku, mo 1 sK3.
" W980—-2850r, TL 48.2—74.0 cw™m; W0.564—1.453 1, TL 4.8—6.4 cw™m; W15t
HIACKC ntonb 2011 T. aBrycr 2016 1. TL 14.5 cm, .
05.07.2011 1. | TL 12:5 em;
M c cv n M o cv n 27.07.2012 1.
SL/TL 0.92%* 0.02 1.85 27 0.94 0.010 1.95 29 0.91 0.93
¢/SL 0.24%** 0.02 8.02 27 0.27 0.010 4.06 29 0.20 0.23
H/SL 0.20%** 0.01 6.31 27 0.18 0.010 4.78 29 0.18 0.19
h/SL 0.05 0 9.25 27 0.05 0.002 5.43 29 0.05 0.05
aD/SL 0.32 0.03 9.22 26 0.33 0.010 5.47 29 0.33 0.32
pD/SL 0.56* 0.02 4.03 24 0.55 0.020 3.63 29 0.56 0.55
cH/c 0.67%** 0.05 7.83 27 0.61 0.030 5.53 29 0.81 0.68
ao/c 0.32%%* 0.03 9.85 27 0.26 0.030 12.17 29 — 0.29
o/c 0.14%** 0.02 13.73 24 0.31 0.010 4.02 29 0.33 0.31
io/c 0.32%** 0.04 11.76 27 0.20 0.020 13.51 29 0.29 0.25
cir/c 0.15 0.02 12.06 15 0.15 0.010 10.83 14 — —

IIpumeuanne. 7L — oGas anuHa, SL — cTaHmapTHas IIMHA, ¢ — JJIMHA TOJIOBBI, H — HaubonbIas BbICOTa TeNa, 4 — HauMEeHbIIast
BBICOTaA Tena, aD — aHTemopcallbHOE paccTostHue, pD — MocTnopcaibHOE paccTostHue, ¢ H — BbICOTa TOJIOBBI, @0 — IIJIUHA phIJIa, 0 —

IHUaMeTp Iiasa, [0 — MEXIIa3HUYHOE PacCTOSIHKE, Cir — JUIMHA TOA0OPOIOUYHOro ycuka, W — Macca Tejia, # — 4ucio ocobeid, 9K3.,

«

HeT naHHbIX. OTIMYKe OT CPeIHEro 3HAUYCHUS UHAEKCA Il CeroIeTOK JocToBepHO mipu: * p < 0.05, ** p < (.01, *** p < 0.001. 3nech u
B Tabm. 2: M — cpenHee 3HaUeHUE, G — CpeNHEeKBaapaTuieckoe oTkioHeHue; CV — KoaddulimeHT Bapuanum.

Taomuuna 2. HekoTopble XapaKTEpUCTUKU CETOJIETOK KWIbIMHCKOM Tpecku Gadus morhua kildinensis

[Tokazatenb M min max c cVv
Hmuna (TL), cm 5.3 4.8 6.4 0.284 5.3
Macca rena, r 0.814 0.564 0.691 0.145 17.8
Koaddpunuent ynuraHHocT 0.540 0.432 0.691 0.045 8.3
Macca nuiu, r 0.008 0.001 0.049 0.007 87.5
WMHpaexc HanonxHeHUsI xkeaynka, %oo 104.532 5.423 578.069 88.351 84.5

HpuMeqaﬂue. min, max — MUHUMaJIbHOC U MaKCUMaJIbHOC 3HAYCHMS.

Ta6ommna 3. XapakTepuCcTUKa CIIeKTpa MUTAHUS CeroJIeTOK KWIbAUHCKOM Tpecku Gadus morhua kildinensis

KoMIoHeHT muim

ITokazarenb
KJIaJIOLIE PhI OCTPaKOIbI raMMapychl  |JIMYMHKU ITOJIUXET
Homnsa o macce, % 23.54 13.05 38.74 17.05
Yacrora BcTpeyaeMoctu, % 27.84 22.08 36.48 19.68
WHpexc oTHOCUTENLHOM 3HAYUMOCTH, % 24.3 10.7 52.4 12.4

8.272—400.000

6.053—145.000

6.342—535.161

4.596—268.551

YacTHBINM MHAEKC HAITOJTHEHUS Xeaynka, %oo
88.395(75.622)

61.014(37.264)

108.976 (98.433)

89.808 (60.340)

Hpumeqaﬂne. Han '-IepTOI71 — NpEaeCJabl BapbUPOBaHUS IMOKA3aTEIIA; MO1 ‘-IepTOﬁI nepen CKOOKaMu — CpE€AHEEC 3HAaYCHUE, B CcKOOKax —

CpCOAHEKBAAPATUUECKOEC OTKIIOHEHHUE.

HBIX Komernon: Pseudocalanus acuspes, Centropages
hamatusu Tisbe furcata. B-TpeTbux, INYNKU HOJIUXET
cemeiictBa Spionidae (pasmepom ot 0.1 MM), nepuo-
JIUYECKU MMEIoIINe OTPOMHYIO YMCIEHHOCTh (OoJiee
60% o061Ieii YMCISHHOCTH IUIaHKTOHa). HakoHelr,
0OJIbIIYIO POJIb B MUTAHUU JTUYMHOK TPECKU TTPU Te-
pexolie Ha CMeIIaHHOe TTMTaHNe MOXKET UTPaTh IApy-

rasi MaccoBasl kKojoBpartka Keratella sp. (0.3 MM), KO-
Topasi co3MaéT 3HAYUTEJIbHbIE CKOIIJIEHUSI B CAMOM
BepxHeM (0—3 M) oIpecHEHHOM CJI0€, HO BCTpeJaeT-
cs u rryoxe (Strelkov et al., 2014).

B ycnoBusix MOBBIIIEHHON TeMIlepaTypbl B MOp-
CKOM CJ10€ 03. MoruibHOe JUMYMHKU TPECKHU MO Mepe
pOCTa MOTYT JOCTaTOYHO OBICTPO MEPENTH Ha ITUTa-
Ne 2 2023
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HUe OoJiee KPYIMHBIM 300IUIAHKTOHOM: CTapLIMMU
KOTIETIOAUTHBIMU U B3POCIBIMU CTAAUSIMU KOIIETION
C. hamatus, Tachidius sp., P. acuspes u T. furcata (pa3-
MepoM 10 1.8 Mmm), knanouepamu Pleopis (Podon) poly-
phemoides, Podon leuckarti (0.5—0.6 MM), KpyITHBIMU
JIMYMHKAMU MOJIUXET, YTO, COOCTBEHHO, U XapaKTep-
HO IUISI pAaHHETO OHTOIeHE3a aTJIAHTUYSCKOM TPeCcKU
(Grauman et al., 1989).

IIpoxoxneHue ctanum MeTamopdo3a U rmepexos B
MaJIbKOBOE€ COCTOSTHHE TPECKU COIMPOBOXAAETCsl (hop-
MUPOBaHUEM MYCKYJIATyphl, ITNIABHUKOB, TJ1aBATEIb-
HOTO MY3bIPs, 4YTO HE TOJIBKO CIIOCOOCTBYET MOBBIIIE-
HUIO IBUTATEJIbHOI aKTUBHOCTH, HO U TaET BO3MOX-
HOCTb pacCIIMPEHUS 30HBI MUTAHUS HA ONIPECHEHHBIE
TOPU30HTHI B 03. MOTUJIbHOE ¢ paCIIMPEHUEM CITeK-
Tpa NUTaHMSsI, B TOM 4mciie 3a cu€T Keratella sp. n Kiia-
nouepsl Bosmina sp. (pazmepom 0.5 mm) (IpoOriiie-
Ba, 2002; Myxuna u ap., 2002; Strelkov et al., 2019;
CrporaHoB u 1p., 2022).

OCoOEHHOCTDb TPECKM 03. MOTUJIbHOE COCTOUT B
TOM, UTO €€ Tejarnyeckasi MoJoab MOAXOAUT B MPU-
OpEXHYIO 30HY U MOTPEOseT B JOMOJHEHUE K 300~
TUIAHKTOHY O€HTOCHBIE KOPMOBbIE OpraHu3Mbl. Tax,
B Halleil paboTe IMoka3aHO, UTO JOJISI OCTPaKond U
raMMapu 1o Macce B CyMMe cocTaBisuia >51%.

Jlpyrasgs ocCOOeHHOCTh ITUTAaHWS MOJIOOU O3EPHOMN
TPECKM B TOM, UTO €CJIM CEroJeTKU aTJaHTUYECKOM
TpecKu B bapeHI1ieBoM Mope IepeXoasiT K IPUIOHHO-
My 00pa3sy Xu3HHU (ocemaHue) B KOHIIE aBTyCTa—CeH-
TS0pe C COOTBETCTBYIOLIMM M3MEHEHMEM CIIeKTpa
MMUTaHUS, TO B 03. MOTUJIBHOE MOJIOAb TPECKHU IIPO-
JOJIKAET MOTPEOJISATh 300IUIAHKTOH 110 TpeX JeT. [1pu
9TOM MEepBbI€ ABa rojla XKM3HU KWJIbIUHCKAsI TpecKa
JIEMOHCTPHUPYET BHICOKHI TEMII pOCTa, YTO OOYCIIOB-
JIEHO XOpollleii 00eCIIeYeHHOCThIO MUIlleil, a TaKKe
OoJsiee OJIAarOMIPUSITHBIM TEMIIEPATYPHBIM PEXKIIMOM B
30He obutaHus (lleeo, 1975; AHuudepon, Tpodu-
MoB, 2002; MyxuHa u np., 2002; boiioB u np., 2003;
CrporaHos u ap., 2022).

B xone axcnienunuii IMHPO Ha 03. MoruiabHoe
B 1997—2000 rT. O6BUIM TIPOBEACHBI UCCIIEIOBAHUS OCO-
OEHHOCTE! MUTAHUS ITOJIOBO3PEIbIX 0COOCH KITbIMH-
cKkoit Tpecku. I1lokazaHo, 4To IO CpaBHEHUIO C aTjaH-
THUYECKOUM TpecKoil bapeHiieBa Mopsi, ocBauBaroIlei
0OoJiee TPEXCOT OOBEKTOB MUTAHUS, CIIEKTP IMHUILEBBIX
OOBEKTOB KHWJIBIMHCKOM TpecKW ropasno yxke. Ilpm
9TOM Ha elll€ ABYX IMpeacTaBUTeeil KOCTUCTBIX PbIO,
obuTaroux B o3epe, macitoka Pholis gunnellus n
TpéxuriIon Komomku Gasterosteus aculeatus, a Takke
yepBeil, KUIIEYHOITOJIOCTHBIX U JIMYMHOK HACEKOMBIX
npuxoautcss MeHee 10% crekTpa NUTAaHUS TPECKU.
OCHOBY TUTaHMSI TIOJIOBO3PEJIO KUITBINHCKOM TPECKHN
COCTaBJISIIOT FaMMapychl U COOCTBEHHAsI MOJIOb, TP~
YEM J0JISI UX B CIIEKTPE MUTAHMS, I10 JaHHBIM UCCIIE-
JIoBaTesieil, CUJIbHO BapbUpyeT (COOTBETCTBEHHO 10—
80 n 16—69%) B pa3aIW4YHbIE CE30HBI U TP Pa3INd-
HBIX 3HauyeHUsIx ¢pakTopoB cpennl (Lleeod, 1975; My-
XyHa u ap., 2002).

BOTTPOCHI UXTUOJOTUU Ne 2
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Taxkum 00pa3oM, BBISIBJICHO, UTO OOMTAIONIAS B CIIe-
HUpUIECKUX YCIOBUSIX 03. MOTWJIbHOE C HEOOJIBIIOMN
aKkBaTtopueil, 00emIHEHHBIMM OMOTONAaMM U OTpaHU-
YEHHBIMU JJI1 B3pOCJIbIX OCOOEN MUILEBBIMU PECYP-
caMM KWJIbAWHCKAs TpecKa AEMOHCTPUPYET BO3paCT-
Hble MU3MEHEHUSsI MPOoMNopLUil Tejaa (OHTOTeHeTUYe-
CKy10 amtoMeTpuio — 1o: Muna, Knesesainb, 1976).
Kak u nis mojionu MHOrux BumaoB pwi0 (PerreTrHu-
KOB, 1980), 1151 cCerojieTOK TPECKM XapaKTepHbI 00JIb-
11as1 TOJIOBa, OOJIBIIIOK pa3Mep mia3za, 6ojaee HU3KOoe
TEJIO 10 CPaBHEHUIO C TOJIOBO3PEJIbIMU OCOOSIMU.
OCo0GEeHHOCTY MUTAHUS KUJIBAUHCKOM TPEeCKU B pas-
Hble TIEpUObl OHTOT€HE3a B 3HAUMUTEILHON CTEleHU
paznuyatotrcsl. HaunHas ¢ nepexona JUUUMHOK Ha cMe-
ILIAaHHOE MUTaHUE TPecKa MMeeT BO3MOXHOCTH pacIliv-
pSITh TIMILEBOM CMEKTP: OT MEJIKUX KOJIOBPATOK, Ha-
VIUILYCOB KOTIENOA U JIUYMHOK MOJUXET K KOIEeIo-
JlaM KOTEIMOAUTHBIX U B3pOCibIX cTaauii. [1lepexon B
MaJIbKOBOE COCTOSIHME MO3BOJISIET MOJIOJIU TPECKHU (B
rnejaruyeckyr asy u 1mocje ocelaHusi) oCBauBaTh
HE TOJIbKO 300MJIaHKTOH MOPCKOM 30HBI, HO U 300-
IUIAHKTOH OTNIPECHEHHOTO CJI0s1, a TakXKe 3000€HTOC.
Xopor1iasi 00ecre4eHHOCTh KOPMOM B TIEPUOJ paH-
HEro pa3BUTUSI KUJIbAUHCKOI TpeckKu Ha ¢poHe Gosee
BBICOKUX TeMIlepaTyp Bod 03. MOrujbHOE COCO0-
CTBYET BBICOKOMY TEMITy pOCTa B IMeEpBbIe ABa roia
KU3HU. OCHOBY MUTaHUS PEKPYTOB U MOJIOBO3PEJIbIX
oco0eil BU1a COCTaBIISIIOT raMMapychl U COOCTBEHHAast
MoJioab. Jle(ULIMT KpyITHBIX KOPMOBBIX OPTaHU3MOB
B 03epe SABJSIETCS TPUYMHOM CHUXXEHUSI TeMIIa pocTa
KpyItHOIt Tpecku (MyxuHa u ap., 2002).
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M3ydyeHo nuTaHue AEBSITUMIVION KOJMIOIIKU Pungitius pungitius IByX BOIOEMOB ceBepo-3anana Poccuu —
cybapkTuueckoro o3epa Kpusoe (Kapenus) u acryapust peku Hesa (JlenuHrpanackast o61actsb). JIMumHKu
IBYKpbUIbIX — xupoHoMmua (Chironomidae), MmokpenioB (Ceratopogonidae), cumynua (Simuliidae) u aumo-
Huma (Limoniidae), a Takke MJIaHKTOHHBIE paKOOOPa3HbIEe COCTABJISIIA OCHOBY MUILIEBOTO KOMKa PBIO, UX
COOTHOIIIEHUE MO YUCICHHOCTH U Macce Pa3inyajioch MeXIy U3y4eHHBIMU BonoéMaMu. BhIsiBieHa ce30H-
Hasi CMeHa JOMUHUPYIOIIUX TPYITI MUIIEBBIX OpraHu3MOB Kook 03. KpuBoe. Kpome 6ecrio3BoHOY-
HBIX U MKPBI PBIO, KOTOPbIE ObUIM OCHOBOI MUTAHUS KOJIOIIKYA B 3UMHMIA TIEPUO, JETOM B €€ MUTaHUU
MPUCYTCTBOBAJIN BOJIHBIE MXU, HUTYATBIE U TMATOMOBBIC BOTOPOCIN. AHAJIM3 U30TOMTHOTO COCTaBa a30Ta B
MBIIIIIaX KOJIOIIKU, OKYHS M B 6€CITO3BOHOYHBIX BBISIBWII, UTO B TpoHUeCcKoii ceTr 03. KprBoe KoJoiika
pacIioaraeTcs B IpeeiaX TPeTbero Tpo(MUUECKOro YPOBHS, MPUOIIKasch mo BeamanHaMm 0PN (5.2—
8.6%0) K XUIITHBIM pbIoaM. OCOOEHHOCTBIO MUTAHUS P. pungitius IBJISICTCS ITepexo OT pa3HOOOPa3HOIo pa-
1IMOHA B JIETHE-OCEHHU Tepuo K MOHOTPO(DHOMY KMBOTHOMY TTMTAaHUIO (JITMUMKAMU XUPOHOMMII U UK-
poii pbIO) B MOAEAHBIN 3UMHE-BECEHHUI ITIEpUO]I.

Karoueswie croea: Pungitius pungitius, CIEKTP IIMTaHUS, COCTaB MUILEBOTO KOMKAa, U30TOITHBINA aHAJIU3, TPO-
duueckas rmo3unus, o3. Kpusoe, acryapuii p. HeBa.

DOI: 10.31857/S0042875223020029, EDN: EXVTQO

Hessituurnas komwoiuka Pungitius pungitius (L.) —
MUPKYMIIOSPHBIA BUI, IIMPOKO PACIIPOCTPaHEH-
HBII B 03Epax, MOPSIX M peKax 0acceifHOB ATIIaHTH-
yeckoro, CesepHoro JlegoButoro u Tuxoro okeaHoB
(Atnac ..., 2003). Ora Menkas (5—9 cMm) craiiHas pbioa
o0MTaeT B MPHUOPEXKHBIX OMOTOITAX ITPECHBIX 1 MOPCKIX
9KocHcTeM. B mocienHue roabl AeBATUUTIIAST KOJIFOIII-
Ka aKTUBHO pacIimpsieT cBoii apeail B Poccum (Acb-
KeeB u ap., 2010; Kinesakun u np., 2011). OHa mipak-
TUYECKU He MMeeT IMPOMBICIOBOTO 3HAYEHUS, YEJIOBEK
e€ He ynoTpeOJisieT B MUIIy, a PbIOOJOBBI 3a4aCTYIO
CUMTAIOT COPHOI pBIOOIL. BMecTe ¢ TeM neBgTMUTIAS
KOJTIOIIKA BXOAUT B PallMOH MTPOMBICIOBBIX PbIO, BOI-
HBIX MJIEKOIIUTAIOLINX W OKOJIOBOTHBIX ITTull. Harpu-
Mep, OHAa OTMEUEHa B IMTAaHUM aPKTUYECKOTO TOJIblia
Salvelinus alpinus (L.), xvxkyda Oncorhynchus kisutch
(Walbaum) (byraes u np., 2007), pedHoro okyHs1 Per-
ca fluviatilis L. (bepe3una u gp., 2021), crepxa Grus
leucogeranus (Pallas) (IertsipeB u ap., 2013), yTok (Mer-
gus merganser (L..) u M. serrator (L.)) (boiiko, buanku,
2009), kynukos (Pluvialis fulva (Gmelin), Calidris mela-
notos (Vieillot)) (boobipb, AHTUIIMH, 2017; AHTUIIVH,
2018) 1 6benoMopcKoii KoiibyaToit HepIibl Pusa hispida
Schreber (CBeToueB, CBeTouena, 2015).

OCHOBOI1 MUTaHUSI AEBIATUUTIION KOJIFOLIKY SIBJISI-
IOTCSI OpraHM3MBbl TUIaHKTOHA M 6eHToca (Thorman,
Wiederholm, 1983). IIpuuyém npeobaanaHue B €€ mu-
TaHUU KaKOii-110O0 OTHOI TpyMIbl OPraHU3MOB SIB-
JISIETCSI BIIOJTHE OOBIYHBIM, TaK KaK, [0 MHEHUIO HEKO-
Tophix uccienonateneit (YeperrHes, 2008), 3Tu pbIOHI,
BEPOSITHO, TTOTPEOJISIIOT B MEPBYIO 0UYepeb MUILIEBbIE
00BEKThI, 00pa3ylollie CKOILIEHUSI B MECTaX UX 00U~
TaHusl. B ¢cBSI3M ¢ 3TUM cIieKTp NMUTaHUS BUIA OYSHbB
BapuabeseH. Tak, B MUTaHUU AEBSITUUTION KOJIOLI-
KU, OOUTAIOIIEll HA MEJTKOBOTHBIX YYaCTKAX 3CTyapUsI
p. bpéneeH (3anagHoe nmobepexne 1IBennn) u B mpu-
opexbe boTHMueckoro 3anuBa banTuiickoro Mopsi, 00-
HapyKeHbI OPraHU3Mbl MH(MAYHBI, SIMNOEHTUYECKUE
XKUBOTHBIE M 300m1aHKTOH (Thorman, Wiederholm,
1983). B HkHeM Teyennu p. bonbimas (KamyaTtka) ne-
BATUHIJIAS KOJIOIIKA MTUTAJIACh MHOTOYMCIIEHHBIMU B
3TOM Bogoéme bokoriaBamu (Amphipoda), Mmusuna-
mu (Mysida) u kymoBbiMU (Cumacea) pakooOpa3HbIMU
(MaxkcumenkoB, TokpaHoB, 1994). ITo nanHbiM Bse-
neHckoii (2008), B muiiie 3Toro Buaa u3 6acceitHa p. Ta-
noBka (CeBepo-3amnanHass KamyaTka) oTMeUeHBI BET-
BHCTOYChIE paKooOpa3Hble — 00CMUHBI (Bosmina),
xunopychl (Chydorus), nacouuu (Daphnia), a Takxe
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BEPE3WHA u ap.

Ta6mmma 1. HekoTopble XapaKTepUCTUKM BOIbI Ha CTAaHIUSX OTJIOBA NEBATUWIIION KOJIOWIKM Pungitius pungitius

B 03. Kpusoe ( 1) u B actyapuu p. Hea (2—5)

KoopmHarhi, KoHlLieHTpanus B Boje
Crannus No
C.IL/B.JL. CyMMa CoJiei, I/ o6mmit hocdop, MKI/a
1. O3. KpuBoe 66°21'/33°38’ 0.07—0.08 18—25
2. [IpuMopck 60°207/28°43’ 1.98—2.03 88—125
3. OnpruHO 59°59’/30°05 0.05—0.07 23—80
4. Yeree p. Cucra 59°48’/28°54 2.82—3.30 45—-50
5. I'pacbckas 6yxra 59°587/29°12' 2.00-2.30 100—148

octpakonsbl (Ostracoda). B 03. Kucu 6acceiina p. Omna
(MaranmaHckasi 00J1acTh) I€BITUUIIAST KOJIIOIIKA B OC-
HOBHOM MOTpeOJisia MOJITIOCKOB (47% Macchel) u
octpakon (24%), B MEHBIIIEH CTENIEHN — JTUIMHOK XH-
poHoMua (Chironomidae) u pyueitHukoB (Trichop-
tera): cooTBeTCTBeHHO 13.5 11 15% (XameHkona, 2011). B
03. XajakTheIpcKoe (Tobepexxbe ABAYMHCKOIO 3aJI1Ba)
noJist (o Macce) TMYMHOK XMPOHOMU/I B €€ MUTaHUU
cocrapisiia 41—47% (IToropenoBa u ap., 2020). He-
penKo 3Ta KOJIOIIKA TTOTPedIIsiIa MKPY ¥ MOJIONb PHIO
(MakcumenkoB, TokpaHoB, 1994). Takum obGpazom,
00J1afast TMOKOCTBIO B MUILEBBIX MPEANOYTEHUSIX, 1e-
BITUHTJIasA KOJIOIIKA TIPU BBICOKON YMCICHHOCTH
MOXET KOHKYPUPOBAaTh 3a IMUILEBbIE PECYPCHI C MO-
JIOJIbIO TPOMBICJIOBBIX PbIO. B CBSI3U ¢ 3TUM M3ydyeHUe
e€ poin B TpopUUIECKOI CeTH BOJOEMOB MMEET HeMa-
JIOBaXKHOE 3HAYCHUE.

O nuTaHUM ACBATUUIION KOJIOIIKU B Pa3HOTHUII-
HBIX BOTOEMAX ceBepHOit yacTi EBpOIThI CpaBHUTETEHO
HEMHOTO TaHHBIX, KOTOPBhIE KacaloTcsl Cy0apKTUUECKUX
03€p (Cameron et al., 1973) u 3anuBoB bantuiickoro
Mops (Thorman, Wiederholm, 1983; HaymeHko u np.,
2020). B sBTpodHOM 3cTyapuu p. Hesa (6acceiin bai-
TUICKOTO MOPST) HETABHO OBLIO MPOBENCHO IeTalbHOE
U3y4eHNe TpoUIECKUX CBsI3eil PHIO MPUOpEKHOI
30HBI (Demchuk et al., 2021), HO TOCKOJIBKY ASBTUUT -
Jiasi KOJIIOIIKA BXOAWIA B TPYIITy BTOPOCTENIEHHBIX BU-
IIOB, €€ MUTaHWIO OBLIO YISIIEHO MaJIo BHUMAaHUSI.

Ilens paboOThl — BBISIBUTH CHEKTP MATAHUS OCBSI-
TUUTJION KOJIOIIKU B CyOAPKTUUECKOM OJIUTOTPOd-
HoM 03. KpuBoe (Kapenus) 1 3BTpodHOM 3CcTyapuu
p. HeBa (JlenuHnrpaackast 006acTh), ONpeaeauTh 110
M30TOITHOMY COCTaBy a30Ta B MBIIIIIIAX ITO3UITNIO 3TOM
PBIOEI B TponiecKoii cetn 03. KprBoe B pa3HbIe Iepu-
OIlbI TONIa, CPAaBHUTH MOJyYeHHbIE TAHHBIE C COCTAaBOM
MMUTAHUSI 3TOTO BUIa B Pa3HOTUITHBIX BOTOEMax (03€pax
W 3CTYapUsIX peK) Ipyrux permoHoB Poccrny is BBISIB-
JIEHVST BOSMOXXHBIX OOIIMX 3aKOHOMEPHOCTEI.

MATEPUAJ U METOIUKA
H3yyeHHble MECTOOOMTAHNS

O3epo KpuBoe — HEOOIbIIIOE CyOapKTUIECKOE 03€-
po B CesepHoii Kapeiauu (o6mmas riomans 0.5 km?),
pacriooxXeHHoe Ha oepery ryosr Yyma bemoro mops

y M. Kapremr (ta6s. 1). HaunHast ¢ mepBbIX JI€T UcCie-
JloBaHUi1 aToro o3epa (Winberg et al., 1973) oHo coxpa-
HSIET YEePThl OJIMTOTPOMHONM 3KOCUCTEMBbI C HU3KUM
colepXaHWEeM IMUTATEIbHBIX BEIIeCTB U MEPBUIHOM
NPOAYKIIMHU (PUTOIJIAHKTOHA, a TaKXKe CJIa0bIM pa3-
ButrueM MakpodutoB. [IpubpexHas 30Ha (TTyOMHA
0—3 M) cocrabisier 20% o61eit ruolany o3epa. JJoH-
HbI€ OTJIOXXEHUS B IIPOGYHIAIN COCTOSIT U3 CEPOTO U
Oyporo mjia, IMH, MUHEPAJIbHBIX M1 OPTaHUYECKUX Be-
IIECTB, B TO K€ BpPeMsI ISl JIATOPAIU TUITUIHBI WIN-
CTBI MECOK, KAMHU U JE€TPUT.

Ocrtyapuii p. HeBa pacrofioxkeH B BOCTOUHOI ya-
ctu banTuiickoro Mopsi, €ro yCJioBHO pa3lielisiioT Ha
npecHyo (HeBckyto ry0y), ¢ cogepkaHueM coJjieil B
Bone 0.05—0.07 /1, 1 COJIOHOBAaTOBOAHYIO (BHEILI-
Huii acryapuii, 0.3—5 r/n1) yactu. B mociaeqnue necs-
TWIETUSI B 3CTyapuu MPOUCXOIUT 3BTpOUpOBaHUE
MpUOPEKHOI 30HBI U3-3a MOCTyIIeHus pocdopa u
a3oTa ¢ Bogamu Briagaronieif Hepel. Ha xopoiiro npo-
IrpeBaeMbIX MEJIKOBOAbSX BbICOKA MPOAYKLMUS MPHU-
OpEeXHbIX paCTeHUII U HUTUYATBIX BOJAOPOCTE, a 10-
crurabuias 800—900 r C/m? B ron (Berezina et al.,
2005). JIBe cranmuu otioBa KooKy (OJIbruHO,
ycThe p. CHucTta) pacnojiaraivuch B ONPeCHEHHOM ya-
ctu (Tadm. 1, puc. 1). 11 HUX XapaKTepHO BBICOKOE
pa3BUTHE 3apocieil TPOCTHUKA Phragmites sp. v plie-
ctoB Potamogeton spp. Takke ObUIA OTJIOBJIECHBI PbI-
Obl Ha IBYX TOYKax B COJOHOBATOI 4acTW 3CTyapusi
(cranuum I'padckas Oyxra u [IpuMopcK) B 30HE HUT-
yatbiX Bogopocieit Cladophora glomerata (Linnaeus)
Kiitzing u Ulva intestinalis Linnaeus. Cy0ocTpat B 11~
TOpaJIM, Tlie OTJaBJIMBAIU PbIO, COCTOSI U3 MecKa,
nJjia, TaJIbKU U BaJyHOB.

Coop maTepuana

OTJ10B pbIO 151 aHAJIM3a COCTaBa MUILIEBOTO KOM-

Ka npoBoawiii B 03. KpuBoe B nioHe, ceHTssope 2019 .
u pespaie, anperne 2020 .; B actyapuu p. HeBa — B
utojie 2019 1. JIeToM U OCEHbIO OTJIOB MPOBOAUIU B
npudpexxHoii 3oHe (mryornHsI 0.1—0.8 M) caukoMm (ama-
METp BXomHOTo oTBepcTus 30 CM) U MaJIbKOBOM BO-
JIOKyIIIeit ¢ pasaMepoM situer 4—6 MM, B SUMHUIA TTepH-
oI — B cybmuTopai o3epa (KpeBETOYHBIMU JIOBYIII-
KaMH B BUJIE 30HTUKA-BEPIIU C IIECThIO BXOMHBIMU
BOIPOCHI UXTUOJIOTUU Ne 2
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Puc. 1. Kapra-cxema pacrionoxeHust CTaHLIM (A) OTJIOBa ACBATUUTIION KOMIOWIKY Pungitius pungitius B 03. Kpuoe (a) 1 acTy-
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apuu p. Hesa (0). Cranmuu: / — o3. Kpusoe, 2 — I[Ipumopck, 3 — OnbrutHo, 4 — yctbe p. Cucra, 5 — I'padckas 6yxra; BBC

3U1H PAH — benomopckas 6uonornueckasi craHuust 3oojgoruueckoro uHctutyra PAH; (—) — HanpaBiieHue TeueHusl.

BOITPOCHI UXTUOJIOTVN  tom 63  Ne 2 2023



202

BEPE3WHA u ap.

Taomuna 2. O6bEM MaTepualia U OMOJTOTUYECKUE XapaAKTePUCTUKU NEBSITUMIVION KOMWOIWIKU Pungitius pungitius 3
03. KpuBoe (11oHb 1 ceHTs10pb) U acTyapus p. HeBa (uronb) B 2019 1.

JlokanbHOCTB, CTAHIIUS (MECSIIT)
IMToka3zarenn 03. KpuBoe actyapuii p. HeBa
1 (VD) 1 (IX) 2 (VII) 3 (VII) 4 (VII) 5 (VID)
Yucio peIo, 3K3. 12 10 10 10 9 11
16—35 30—46 45-60 40-55 42-55 40—54
Oo61masg 1uHa, MM
23.4%7.6 36.0£49 | 50.8%+5.5 | 44.1£39 | 49.0£3.5 | 459+4.0
0.03—0.20 | 0.30-0.90 | 0.40—1.30 | 0.50—1.90 | 0.50—2.00 | 0.40—0.90
Macca pbIOBI, T
0.14+£0.05 | 0.50+£0.17 | 0.90 £0.30 { 0.90 £0.40 | 1.10 £0.50 | 0.70 £ 0.16
96—160 47-333 55-114 35-90 60—167 0—161
MHIeKc HATTOJTHEHUS KelTyaKa, %oo
1029 £14.5 | 90.0 £58.5 | 62.0 £13.0 | 51.0£17.2 |144.0 £26.6 | 41.7 £13.0

IIpumeuyanue. Han yepTtoii — ripeesibl BapbUpoOBaHUsI ITOKa3aTelisl, o YepToil — cpeHee 3HaYeHKe 1 ero ollnoKa. 31ech 1 B TadI. 3:

MECTOMNOJIOXKEHNE CTAaHLIMI CM. B Ta0JI. 1.

oTtBepcTUsiMU). OTJIOBJIEHHBIX PHIO (DUKCUpOBAIU
4%-M bopMaTUHOM, TOCIEIYIONINe U3MEpeHUs U
aHaiU3 XeJynKoB MpoBoawIn B Jabopatopuu. O6-
11asi AJIMHA TpoaHaJIu3UPOBaHHBIX PHIO ObLIA B IIpe-
ngenmax 16—60 MM (Tabi. 2).

Hnst ananu3a tpoduyeckoit no3uuuu (03. Kpu-
BO€) OTOMpaIu KOJIIKY obiieit namHoi 30—40 MM
1 okyHs (16—18 cm), 110 4—6 3K3. KaxXI0ro BUaa peio,
1 110 20 3K3. 6€CI03BOHOYHBIX — JTMYMHOK XUPOHOMMU
un nonéHok (Ephemeroptera). ITociae otbopa Bcex xku-
BOTHBIX ITOMEIIAJIM Ha TIOJHOC CO JIIOM U OTIIPaBJISI-
J1 B 1abopaTtoputo, TAe ObLIN HEMEIJIEHHO OTOOpa-
HBI 00pa31Ibl TKAHEH CITMHHBIX MBI phI0. becrmo3Bo-
HOYHBIX MpeaBapyUTEIbHO OUUIIAIM OT Wia U AeTpuUTa,
OOMBIBAJIM JUCTUJUIMPOBAHHOM BOIOM 1 OTOMpaIu 110
3—4 5k3. B omHy npoOy. Bce 00pas3npl BEICYIIIMBAINA
48 4 B TepMocTaTte npu remneparype 55°C.

AHAJIM3 NUTAHUSA PbIO

N3mepenne peid 1 00pabOTKY COIEPKUMOTO XKe-
JIYAKOB HPOBOJIMJIA MO OOILICHPUHSATON METOAUKE
(Metonuueckoe rmocobue ..., 1974). st oeHKY UH-
TEHCUBHOCTU MUTAaHUS MCIOJb30BAIU OOIIMIT MH-
JIEKC HAITIOJTHEHUS 3KeJIyIKa — BhIPaskeHHOE B IIPOJC-
LHUMWJIE OTHOILIIEHUE 001Ield MacChl MOTPEOJEHHBIX
OpraHM3MOB K Macce pbIobl. M3 comep:XmMoro xe-
JIyIKa BbIOMpPaAIM BCEX XUBOTHBIX U PACTEHUI, 00b-
eOUHSIIM MX M0 KPYITHBIM TaKCOHAM, IIPOCUYUTHIBAIN
1 orpenensnanm Maccy. JlampHelnryio maeHTuduka-
LI110 OECITO3BOHOYHEBIX 10 BUA WU POJia IIPOBOAMIIN
1o, MUKPOCKOITIOM. B CBSI3M ¢ 3TMM B TEKCTE CTaThU
yKa3aHbl BUIOBBIC TaKCOHBI, a B CBOOHON Tabm. 3
MpeACTaBIEHbBl CYMMUPOBaHHbIE HaHHBLIE MO KPYII-
HBIM TaKCOHAM Ha YPOBHE CEMEMCTB U OTPSIIOB, B KO-
TOpbI€ ObLIN OOBEAMHEHBI OTACIBHBIC BUABI IIPU B3BE-
IIMBaHMUM. PaccUMTHIBaIM TPOLICHTHBIC JOJIM MAacChl
(M, %) 0CHOBHBIX TPYyIIT 6€CITO3BOHOYHBIX B OOIIIEH
Macce MUILIEBOro KOMKa. YUYUTHIBAJIM YMCJIO BCEX M1~

ILIEBBIX KOMITOHEHTOB (N, 3K3.) B COAEPKUMOM XKe-
JIyIKa, a 3aTeM IJIsk KaXKIOoi IpyInbl 0ObEKTOB ITUTAa-
HUSI paCCUYMTHIBAJIN CpeIHUE AOJIU YuciieHHOCTH (%
o011ero yncia KoMIoHeHToB). CpenHue BeTUYUHBI
YKa3bIBaJIN CO CTAHIAPTHOM OIINOKOM CpeaHUX.

AHaJIM3 CTA0OMILHBIX H30TOINOB 430Ta

Tkanu pbI® (KOTIOIIKU U OKYHST) U O€CTO3BOHOY-
HbIX (1o 200—300 MKT) moMeliaan B OJIOBSTHHBIE Karl-
cyabl Ha aHanuTudeckue Bechl Mettler Toledo MX5
(“Mettler Toledo”, CIIIA) ¢ TouyHOCTBIO * 1 MKT.
OmpeneneHre U30TOITHOTO COCTaBa TKaHEM 6ecIto-
3BOHOYHBIX U MBIIIILL PbIO MpoBoaAnaU B LleHTpe Kos-
JIEKTUBHOTO TT0JIb30BaHMusI MHCTUTYTA TIpOGIeM KO-
soruu u 3Bomoun PAH (1. MockBa) Ha KOMILIEKCe,
COCTOSIIIIEM M3 U30TOITHOTO Macc-criekTpomeTpa Ther-
mo Delta V Plus (“Thermo Scientific”, CIILIA) u a1e-
MeHTapHoro aHamm3atopa Thermo Flash EA 1112.
M3oTonHbIil cocTaB a3oTa BbIpaxajlu B THICIYHBIX
IOJSIX OTKIIOHEHUS (%0) OT MeXIyHapOIHOTO CTaH-
mapra ON; = [(N; — N,)/N,] X 1000, rme N — aTtoMm-
HOE€ COOTHOIICHUE TSIKEJIOTO U JIETKOr0 M30TOIIOB
azora B nipobe (i) u cranmapte (st). st a3ota ctaH-
IapToM cayXkuT N, aTMochepHOTO BO3ayXa.

Besmmunnbl 8PN npencrasieHbl B Buae apudme-
TUYECKUX CPETHNX CO CTAHIAPTHBIMU OTKIIOHEHUSIMH.
J1J1s1 OLIEHKM pOJIU PBIO B TpO(HUUECKOI CETH 03¢epa pac-
CUUTBIBAJIUA X TpodudecKyto rmozuimio (TL) mo 3Have-
HusiM 0PN (Post, 2002): TL = (8N, — 8""N,)/3.4 + 2,
rae 0 N;— COOTHOILIEHNE U30TOIOB a30Ta B KOJIIOIII-
K€ WIK OKYHE, a 8"°Ny — B IEPBUYHBIX KOHCYMEHTaX
(MMYUHKUA XUPOHOMM). IJIsT BBISIBJCHUS BIUSHUS
ce30Ha Ha BeTn4nHbI 0PN nmpumeHs i omtHOhaKTop-
HBI nucnepcuoHHbI aHann3 Kpackena—Yosutuca.
OLEeHKY 3HAYMMOCTU Pa3IUYUil MOTYYESHHBIX BEJIU-
YMH MEXIY CE30HaMM rojaa MPOBOAWIN B CTATUCTU-
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Ta6mma 3. CocTaB MWLM ASBATUUTION KOJMIOIIKY Pungitius pungitius o yucieHnoct (N, %) v macce (M, %) B neTHUIA

Mepuoa B U3y4eHHbIX BonoéMax B 2019 1.

CraHuus
KomrmoHeHT nutm 1 2 3 4 5

N M N M N M N M N M
Oligochaeta 4 4 1 5 3
Bivalvia 4 7
Gastropoda 5 6
Copepoda 8 2 15 3 11 1 32 10
Cladocera 5 9 8 1
Ostracoda 8 4
Hydrachnidiae im. 2 1 8 3 5 4
Cybaeide 7 3
Odonata lv. 4 5
Plecoptera lv. 2
Ephemeroptera lv. 9 9 4 5 9 6
Trichoptera lv. 5 13
Crambidae lv., im. 4 4 8 4 5 5
Coleoptera lv., im. 9 6 5 26 26
Chironomidae lv., pp.| 18 38 12 37 28 40 9 18 22 54
Ephydridae lv., im. 4 10 21
Simuliidae, lv., pp. 4 2 4 4 19 10
Ceratopogonidae lv. 9 2 12 15 19 17 10 24
Corixidae im. 8
Limoniidae lv., im. 9 4 8 8 15 11 12
Hxkpa pbI6 5 5 5 5 20 10
ITpouue 5 2 6 3 1 2

IIpumeuanne. lv. — TMIMHKY, im. — imago (B3pociible HACEKOMBIE), PP. — KYKOJIKH.

YyecKOM TakeTe Statistica 8.0 ¢ mcrronb3oBaHueM Kpu-
Tepust MaHHa— YUTHU.

PE3VJIBTATDbI

COCTaB MU ﬂeBﬂTHHFJIOﬁ KOJIIOIIIKHA
B M3yYEHHBIX BOJI0EMAX

CocTaB U1y B JIETHUH Iepuo, HauboJiee MpoayK-
TUBHBIN B U3YYEHHBIX BOJOEMAX, IEMOHCTPUPYET HAU-
OoJibliiee pa3HOOOpa3Ue MUILIEBOTO CIIEKTPA KOMIOIIKH.
B 10T nepuon cpenHue MHASKCHI HAMTOJHEHUS JKeTyI-
KOB pbI0 13 03. KpuBoe coctaBuiun 102.9%o0, a 'y oco-
Oeli ¢ pa3IMYHbIX CTaHIIWM B 3cTyapuu p. HeBa Bapbu-
poBau oT 42 1o 144%oo (Tabi. 2). MHOEKCH HamoMI-
HEHMS >KeJTyaKoB pbIO co ctanumu 5 (I'padekast Oyxra)
B CpeaHeM ObLTM HAaMMEHBILIUMU, Y OTHOM OCOOU KeTy-
JIOK OBLI ITycCT (Tab6:. 2). B pammoHe komomku 03. Kpu-
Boe M 3cTyapus p. HeBa ormedeHa 21 rpynna BOZTHBIX
KUBOTHBIX (TabJ1. 3). 3HAYNMMOI pa3HUILIBI MEXTY KO-
JIMYECTBOM Y MAacCOii pa3INYHbIX KOMIIOHEHTOB TTH-
TaHUs PbIO, OTJIOBJIEHHBIX HA Pa3HbIX CTAHIIUSIX B DC-
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tyapuu p. HeBa u 03. KpuBoe, He oOHapykeHO (TecT
Kpackena—Yomuca, p > 0.05), npu 3ToM 3HaYeHUE
pa3HBIX TPYMIT 0€CIMTO3BOHOUYHBIX B TUTAHUU PHIO Cy-
IIECTBEHHO pa3iuyajioch. B Tmuille KOMIOIIKU 03.
KpuBoe 1 co Bcex ctaHImit actyapus p. HeBa nomu-
HUPOBAIN TUINHKHA XUPOHOMU/I, COCTaBIsIA 18—54%
o0O1meit maccel muiy (tadia. 3). Joist mo YyuciaeHHo-
CTH 3TUX OPTaHU3MOB TakKXe Obl1a BICOKa (9—22%),
B XeJIyJIKe OMHOM PhIObI PETUCTPUPOBAIHU 10 23 3K3.
JIMYUHOK XupoHomua. Cpeau HUX y pbld U3 000oux
BOJTOEMOB TOMWHUPOBAIN HECKOJIBKO BUIOB: Cryp-
tochironomus viridulus Fabricius, Polypedilum nubecu-
losum Meigen, Endochironomus albipennis Meigen u
Tanytarsus gregarius Kieffer. [lpyrue sunsl (Anatopyn-
ia plumipes (Fries), Micropsectra praecox (Meigen) u
Pagastiella orophila Edwards) 6put1 enuHU4YHBL. B cpen-
HEM 110 000MM BOTOEMAaM JOJIST XUPOHOMMI (IO Mac-
ce) B IUILE KooK cocTaBuia 37.1 = 5.8%, ata rpymn-
Ia COCTaBJIIET OCHOBY IMTAHUS KOMIOIMIKKU (Ta0II. 4).
JIMIMHKY MOKpEIIOB TakkKe ObUTM 3HAYMMBI B TIATA-
HUU JIEBSITUMIION KOJIOIIKUA, COCTABIISISI B CPEIHEM
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Ta6mma 4. OGIIMiT cOCTaB MUY TeBATUUTIION KOJIOIIKY Pungitius pungitius o unucieHHocT (N, %) u macce (M, %) u
3HAUMMOCTD MUIIIEBbIX KOMITOHEHTOB B U3YUYE€HHBIX BOTOEMAX

Tpymna nuessix N SE M SE 3HaUYNMOCTh
KOMITOHEHTOB

Chironomidae 15.8 2.3 37.1 5.8 pi|
Ceratopogonidae 8.0 2.1 11.6 4.6 I
Cladocera + Copepoda 16.6 6.4 5.8 3.5 Cyo 11
Ephemeroptera 4.4 2.0 4.0 1.7 Cyo [
Coleoptera 8.0 4.8 6.9 4.9 Cyo 11
Limoniidae 8.8 2.5 5.7 1.8 Cyo I
Ephydridae 2.2 1.4 4.3 4.1 Cyo I
Hkpa peio 6.0 3.7 4.0 1.9 Cyo [0
Trichoptera 1.0 1.0 3.2 3.2 P
Crambidae 34 1.5 2.6 1.0 P
Oligochaeta 4.6 2.7 1.5 1.1 P
Mollusca 2.0 1.8 2.5 2.5 P
Simuliidae 5.4 3.5 3.2 1.8 P
Corixidae 1.6 1.6 1.7 1.7 P
Ostracoda 1.6 1.6 0.8 0.8 En
Hydrachnidiae 3.0 1.5 1.6 0.8 P
Cybaeide 1.4 1.4 0.7 0.7 En
Odonata 0.8 0.8 1.0 1.0 P
Plecoptera 0.4 0.4 0.8 0.8 En
[Tpouue 5.0 2.5 1.0 0.6 P

IIpumevanue. SE — cTaHmapTHas olMGKa cpeaHero. 3HAaYMMOCTh KOMITOHEHTOB B MTUTaHWU (110 foJie muiim, % Macchl): “I1” (momu-
HaHT) — >10%, “Cy6 1” (cyonomunant) — 4—10%, “P” (penkuit) — 1.0—3.9%, “En” (emuHuuHbIiit) — <1%.

11.6 £+ 4.6%. HauGoJiee 4acTO BCTPEYAIOIIMMCS BUIOM
cpenu MOKpeloB Obu1 Palpomyia lineate (Meigen).

IMpeacraBuTeNn BOOHBIX HACEKOMBIX, TaKUX KakK
noacHku, mumoHunasl (Limoniidae), xxyku Coleop-
tera u apuapunsl (Ephydridae), Bxoguiau B rpymmy
CyOIOMUHAHTHBIX KOMITOHEHTOB, COCTaBJISISI B MULIE
peIO B cpenHeM 4—7% eé macchl (Tabi. 4). B nuie
KOJIIOIIKY 03. KprBoe 0TMeUeHbI IMYUHKY TTOJEHOK
Nigrobaetis niger (L.) u Caenis undosa Tiensuu u Jau-
moHuun Dicranota bimaculata (Schummel), TMIMHKT
¥ umaro XyKoB Helophorus aquaticus L. u Rhantus fenni-
cus Hulden. Mkpa pbIO Takke B CpeIHEM COCTaBJIsiIa
4% macchbl IUILEBOro KOMKA AEBATUUTIION KOMIOIIKH.

BaxHbIit BKJ1am B MATaHWE KOJIOIITKYA BHOCUIIN U
IUITAHKTOHHBIE PaKoOOpa3Hble — KOMEIOoAbl CeMeCTB
Chydoridae n Bosminidae u xnanouepsr Macrocyclops
u Cyclops sp., OHU TOMUHUPOBAIM T10 YUCJIEHHOCTHU
(17 £ 6.4%) u mocturanu 5.7% macchbl IHIEBOTO
KoMmKa. [limrankToHHBIE pakooGpasHbie Macrocyclops
albidus (Jurine), Cyclops kolensis Lilljeborg, Mesocy-
clops crassus (Fischer) u Acanthocyclops viridis (Jurine)
npeoOjanaid B MUILE KOJIOUIKUA, OTJIOBJEHHON Ha
HauOoJiee BTpodHOI cTaHIIMU B 3cTyapuu p. Hepa —
cra”Huuu 5 (tabi. 3).

OcranpHbIe TIpencTaBuTeNIM HaceKoMbIX (Trichop-
tera, Crambidae, Simuliidae u Corixidae) 011 BTO-
pOCTENEHHBIMU KOMIIOHEHTAMHU B ITMTAHUM KOJTIOLLI-
KU, XOTSI Y pbIO C OTIAEIbHBIX CTAHLIUI B 3CTYapuHu p.
HeBa ux nonsg mo macce ObljIa BhICOKa (HAIpuMep,
JIMYMHOK U KYKOJIOK MollieK Ha ctaHuuu 4). ['yceHu-
LBl ¥ B3pOCIIbie 0cobmn 6abouek cemerictBa Crambi-
dae: mpynoBasg Nymphula nitidulata (Hufnagel), xyB-
muHkoBast Elophila nymphaeata (L.) u Teaope3oBasi
Paraponyx stratiotata L. orTHEBKM BCTpeYaIUCh B MU-
1Ie Komomky o3. Kpusoe. PemnkuMu KoMnoHeHTaM1
€€ muTaHus ObUIM MEJIKKE IBYCTBOPYATHIC MOJLIIOC-
KU ceMmeiictBa Sphaeriidae u 6proXoHOTHE MOJITIOCKHA
cemeiictBa Bithyniidae, a Takke onuroxetnl Tubifex
tubifex (O.F. Miiller) y ps16 u3 acryapus p. HeBa u
Lumbriculus variegates (Muller) y oco6eit u3 o3. Kpu-
Boe. ENMHUYHO U TOJBKO Y KOJIOIIKHN C OTIEIbHBIX
CTaHLMiII B 3cTyapuu p. HeBa oTMedeHBl JTUYMHKU
BecHSIHOK (Isoperla diffomis Klapalek), py4yeiiHUKOB
(Agraylea multipunctata Curtis), paKyIIKOBbIe padyKu
¥ u3ononsl Asellus aquaticus L. B myiie Kook o6-
Hapy>XeHbl TakKe CIydaitHO ToIajalolire B BOIy Ha-
3eMHBIe HaceKOMbIe — MypaBbu cemericTBa Formicidae
1 Myxu ceMelictBa Muscidae. B BereraiimoHHBIM TIEpr-
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Puc. 2. Ce30HHBIC U3MEHEHHUSI COCTaBa MUY IEBITUUIIION KOMOIIKY Pungitius pungitius o3. Kpusoe: 1 — Chironomidae, 2 —
Diptera, 3 — 3oomnankToH, 4 — Bivalvia, 5 — Ephemeroptera, 6 — Coleoptera, 7 — Lepidoptera, & — Hydrachnidiae, 9 — uk-

pa/nuuuHKU peiO, /0 — npouue.

Ol B MUILE KOJIOIIEK ObLTM OTMEYEHbI PacCTUTCIbHbIC
OCTaTKn (MXI/I, JNAaTOMOBBIC 1 HUTYATbIC BOL[ODOCJII/I).

Ce30HHAs TMHAMMKA COCTABa
Ui Koyomku (03. Kpusoe)

IMutanue Kook o3. KpuBoe B OCEHHMIA Tie-
puon (CeHTSAOph) M TeM OoJjiee B 3UMHUN IIEPUOI
(nomo J1ba0oM) ObLIO MEHEEe pa3HOOOpa3HO, YeM Jie-
ToM (puc. 2). OceHblo B TUTAHUY YMEHbIadach 10-
JIst TMIUHOK M KYKOJIOK XrpoHomu, (¢ 38 mo 22% mac-
CBhI), HO BO3pacTajia IoJjisd APYTUX ABYKPBLIbIX (MOIIEK
Simuliidae) (28%) ¥ IUIAHKTOHHBIX PAKOOOPAa3HBIX
(22%). Takke HECKOJIBKO YBEIMYUBAJIACH ITOJIS JIV-
YyUHOK 0abouek cemeiictBa Crambidae v BOISIHBIX
kiewieit. B ¢peBpajie u anperie B muile KOJIIOLIEK ObI-
JIV TIPEICTABIIEHB B OCHOBHOM JIMUMHKH XUPOHOMMUIT
Sergentia coracina (Zetterstedt) u ukpa/JTMINHKU PSI-
nywiku Coregonus albula (L.).

Tpoduyeckas No3uMA KOJIOMKHA

Cpennue BeanunHbl 0N B MBINILAX IEBATANUT-
JIoM KoJromky 03. KpuBoe BapbUpoBain OT 5.2 1o
8.6%o, 3naunmo (H = 13.8, p = 0.003) Bo3pacras rum-
pOJIOTUYECKOI 3MMOMI, T.6. B TOMJIEMHBIN IIEPHOL,
(puc. 3). Mexmy 3TUM | JISTHUM TIEPUOIOM Pasiv-
ypst ObLIU HeToCTOBePHHI (p > 0.05), B TO BpeMsl KaK
pasHuLa Mexay BeauarHamMu 0N B CeHTSI0pE U B IO -
JEMHBINA epuoz ((peBpasb U arpelib), COIACHO KpUTE-
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puto MaHHa—YuTHHU, O6b1a 3HauuMoit (p = 0.03). Be-
JmuuHBL 8PN y epBUYHBIX KOHCYMEHTOB (JINTUMHOK
XUPOHOMU/, Y TIOAEHOK) B TEUEHUHU IroJla BApbUPOBa-
1 oT 1.4 10 2.8%0. PaccumTaHHast 1151 KOJTIOLIKY ITO-
3ULUS B TPO(UISCKOI CeTr OblyIa CXOIHOI B TCUEHUE
TEIUIOTO ce30Ha (JIeTo—oceHb) — 3.1 M HECKOJIBKO
MOBBIIIANACh B XOJIOAHBINM ce30H (ITogo Jbaom) — 3.8.
Takum o6pa3zoM, KOJIOIIKY MOXHO OTHECTU K TH-
MUYHBIM 300 aram, e€ mo3uLust B TPO(pUIECKOIi ce-
TH COOTBETCTBOBajJa TPETheMY YPOBHIO. B 3uMHMIi
MepHo OHA TTOTPEOIsIIa XUPOHOMM U UKPY PSITYII-
K#, 110 BeauurHaMm 0PN mpuommKasach K XULTHUKY
BTOpOTO ropsiaka — okyHIo (80N 9.1%o, TL 3.85).

OBCYXIEHUE

B cybapkTnmueckoM oJMroTpo(HOM o03epe IeBSI-
TUUIJIas] KOJTIOIIKA ITUTAJIaCh IIPEUMYIIECTBEHHO JIN-
YUHKAMU (M B MEHbLIIIEN CTEMEHN KYKOIKAMU) MeJT-
KX IBYKPBUIBIX (XUPOHOMUI, MOKPEIIOB, MOIIIECK) U
JIPYruX HaceKOMBIX. JlOMUHMpOBaHUE OEHTOCHBIX
KOMITOHEHTOB B ITMTAHUM CyOApPKTUUECKUX PbIO OT-
MeyYajid M paHee KaK XapaKTepHYIO 4epTy IUIsI CeBep-
HbIX 03€p (Eloranta et al., 2010; Berezina et al., 2018),
YTO 3aYaCTYIO CBI3aHO C OEIHOCTHIO KOPMOBOIA 6a3kI (B
TOM YHCJIe 300IUIaHKTOHA) B 3TNX BomoéMax. CrieKTp
MUTAHUS IeBITUMIVION KOMIOIIKM B O6acceiiHe YeOok-
capckoro 1 KyiiGhIleBCKOro BOGOXpaHWINII, a TaK-
xe pek Kamuatkn n Kypmiibcknx 0o-BoB B OCHOBHOM
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Puc. 3. Ce30HHBIE U3BMEHEHUSI U30TOIMHOTO COCTaBa a30Ta (cpeﬂnule 3HaucHUs 8 N) MBI AEBITUUTIION KOJMIOIIKY Pungitius
pungitius 03. Kpusoe u eé rpodpuueckoii nosuuuu (TL): (- --) — 8 5N, (m) — TL, (1) — crangapTHas ommoka.

COCTOSIT U3 TUYMHOK MEJIKUX XUPOHOMHUI, MOIIEK 1
JIPyTUX JOHHBIX opraHu3dMoB (I[TuuyruH u ap., 2004;
TpaBuna, Beenenckast, 2009; TpaBuna, SApouu, 2009;
JlorunoB u np., 2014). BunoBoe pazHooOpa3ue X1upo-
HOMUJ, B TINIIIE OBIJIO HauboJIee BLICOKUM U BKITIOUATIO
BUJIbI, KOTOpbIE TIOMUHUPOBaIK B 3000eHTOCce (TpaBu-
Ha, fdpoii, 2009). CpaBHeHUE CIEKTpa MUTAHUS e~
BSITUMTJIOM KOTIOIIKM B 3cTyapuu p. YépHasa (Kanga-
JTaKIIckuii 3aauB, Beraoe Mope) ¢ coctaBoM coo011IeCTB
0ECITO3BOHOYHBIX MTOKA3aJ10, YTO TaM, IJe OCHOBY OCH-
TOCA COCTaBJISUIM JIMYMHKU XUPOHOMUI, 3TU Opra-
HM3MbI U TOMUHUPOBAIX B nuiieBoM KoMmke (IToHo-
mapeB u ap., 2003).

AHanu3 MOJYyYEeHHBIX Pe3yJbTaTOB MO MUTAHUIO
NEeBITUUIIION KOMIOIIKKU B MPUOPEXHOI 30HE ACTya-
pueB bantuiickoro Mmops, BKJIto4ast Halllu JaHHbIE T10
acryapuio p. Hesa, B borHuueckom 3anuBe (Thor-
man, Wiederholm, 1983) 1 sBrpocdHOM KypIiiickom 3a-
quBe (Haymenko u np. 2020) cBUIETEbLCTBYET O
CMeIIaHHOM XapakKTepe MUTaHUS BUAA KaK MIaHK-
TOHHBIMU, TaK U OEHTOCHBIMU O€CTTO3BOHOYHBIMU.
ITnaHKTOHHBIE paKOOOpPa3HbIe, NIaBHBIM 0OpPa3oM Bec-
nonorue Eudiaptomus graciloides (Lilljeborg) (30%
110 YMCJIEHHOCTHU ), BeTBUCTOYChie Daphnia longispi-
na (O.F. Miiller) (29%) u ux stif11a, 9acTO JOMUHUPO-
BaJii B uTaHuu komoliku Kypiickoro 3aiuBa (Ha-
YMEHKO U Ap., 2020). AKTUBHOE TTOTpeOIeHNE KOJTIOII-
KO TMJIaHKTOHHBIX pPaKOOOpa3HbIX (BETBUCTOYCHIX,
BECJIOHOTMX) OTMEUYEHO M IS OTOEIbHBIX 3BTpOd-
HBIX CTaHIIMA 3cTyapus p. HeBa. B nutanuu komonku
pek Oxotckoro Mopst (p. bosbiast) (MakCMMEHKOB,
Tokpanos, 1994) Oblia BBISIBJICHA MPOCTPAHCTBEHHAS
JNMHAMMKa B CMEHE TTUIIEBbIX OOBEKTOB — TOMUHUPO-
BaHUE JIMYUHOK XUPOHOMU/ B HUXKHEM TEUCHUU pe-

KM U TIepexo] Ha MUTaHue paKooOpa3HbIMU (OOKO-
IUTaBbI 1 MU3UJIbI) B IIPUYCTHEBOM YUaCTKE DCTyapusl.

OTMeuanu TakKe Ce30HHOEe Bo3pacTaHue (B OCEH-
HUI Mepuoa) NOoJU TJIAHKTOHHBIX PaKOOOpa3HbIX B
MUIle KOJIOIIKKM ceBepHoro o3epa (03. KpuBoe) u
Ipyrux BogoémMoB — p. bonbmast, p. Manas IOwnra,
Kypickuii 3anuB (TpaBuna, Apor, 2009; JloruHoB
u ap., 2014; Haymenko u np., 2020). [To-Buaumomy,
JTOMMHUPOBAHME TE€X WM MHBIX TPYIII 3000€HTOCA U
300IJIAHKTOHA B pallMOHE PHIO CBSI3aHO C UX IOCTYII-
HOCTBIO B BogoéMax. Takum o6pa3om, IJIsI cocTaBa M-
IV JEBATUUIIION KOJIOIIKM XapaKTePHBI CYIIIECTBEH-
HBIC Pa3INUUSI MEXKITY SCTYapUsIMU, pEKaMU 1 03€paMMu.
OnHako B OOJIBIIIMHCTBE BOIOEMOB OHA ITOTPEOJISIET
JIMIMHOK IBYKPBUIBIX, B MEHBIIICH CTEIIEH! IPYTUX Ha-
CEKOMBIX U TUTAaHKTOHHBIX paKOOOPa3HBIX.

JoMuHUpOBaHWE JTUYUHOK XUPOHOMUJ B IUTa-
HUY KOJIIOIIKY BO MHOTHUX BOZOEMAX 1 B pa3HEIC ITe-
pUOIBI TOJa MOXET CBUIIETEIbCTBOBATh O €€ IHIIIE-
BOM M30MPATEIbHOCTHU 3TOM IPYMITHI BOTHBIX JKUBOT -
HBIX. DKCIIEPUMEHTAIIbLHOE UCCISI0BAaHNE BKYCOBBIX
MIPENNOYTeHU IeBITUMIJION KOIIOIIKY MTOATBEPXKIaeT
3Ty ocobeHHOoCTh (MuxaitnoBa, KacymsiH, 2015) — ObI-
Jla BBISIBJIEHa BBICOKAs IIPUBJIEKATEIBHOCTH arap-
arapoBbIX TpaHyJ CO BKYCOM JUYMHOK XUPOHOMUI
JUTST KOJTIOIIKKA W3 MOCKBOPEIKOU, 6eJoMOpCKOil 1
OXOTOMOPCKOM MOITYJISILIAA.

Ha ocHoBaHMM aHa/IM3a N30TOITHOTO COCTaBa a30-

Ta B MBIIIIIAX NEBITUMTIIAs KOJIOIIKA pacioiaraercs
B TponUeCcKoil ceTu BogoéMa B IIpeliesiaX TPEThero
tpodmyeckoro yposHs (TL 3.12—3.82), mpubmka-
SICh B 3UMHUI1 IEpUO K YPOBHIO XUIITHUKOB BTOPOTO
nopsiaka (3.85). Ce30HHOU 0COOEHHOCTBHIO CIIEKTpa
MMUTaHUS KOJTIOIITKY SIBJISIETCS TIEPEXOoM OT MOTpebire-
BOIPOCHI UXTUOJIOTUU Ne 2
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HUSI pa3HOOOPa3HOM XMBOTHOM MUIIKM C IIPUMECHIO
pacTUTEJIbHBIX KOMIIOHEHTOB B TEIJIbIN JIETHE-OCEH-
HU1 MepUoJ rofa K XUITHUYECTBY B MOMJIEAHbBIN Me-
puox (3MMOI1 I BECHOIA), YTO IIPUBOIUT K HEKOTOPO-
MY yBeJIMYEeHUIO €€ TpodrdecKoit mo3uumu. Tpopude-
CKasl TIO3UIINST 3TOM MeIKOpa3MepHOI PHIObI (IJIMHA
oo 6 cM) okazayiach 0JM3Ka K APYTMM XUIIHBIM PhI-
6aM (OKyHB), UTO MOXHO OOBSICHUTh MHTCHCUBHBIM
notpebiaeHueM (20—30% mo mMacce) MKPbl/JTUIMHOK
pui6 (puc. 2). Mkpa pbid ObU1a oOHapyXeHa B IUTa-
HUU IeBSITUUIION KOJIOIIKW HE TOJBKO JIJIsl U3yUeH-
HBIX HaMM Bogoémax, HO IjIsd MHoTux apyrux (Bse-
meHckas, 1993; MakcumeHkoB, TokpaHnoB, 1994).
Taxkas ke yepTa XxapakTepHa M I TUTaHUS OJTU3KO-
ro BUIa — TPEXUION KooK Gasterosteus aculea-
tus L. (SIpomr u ap., 2009).

Takum o6pa3oM, B M3YYEHHBIX HaMU BOJOEMax
JIEeBSITUUIIIAs] KOJIIOIIKA, KaK 1 OOJIBIIMHCTBO BUIOB
peiO B Bomoémax Poccuu, sgBiasercs 3o0o0daromMm co
CMEIIIaHHbIM TUITOM TIMTAHUSI, OCHOBY KOTOPOTO CO-
CTaBJISTIOT JIMUMHKM MEJIKMX IBYKPBLJIBIX HACEKOMBIX
U pakooOpa3Hbie. [lepeHocs BemiecTBa M SHEPIUIO OT
MEPBUYHBIX KOHCYMEHTOB (300ILUIAHKTOH, 3000€H-
TOC) Ha Apyroii 0ojiee BHICOKUI TPODUISCKUI ypO-
BEHb (XUIIHBIC PHIOKI, IITUILIBI, MJICKOIIUTAIOLINE) TOT
B MOXET OBITh BaXXKHBIM 3B€HOM TPO(MUUIECKOM ce-
TH BOAHBIX SKOCUCTEM apKTUYECKOM 30HBI C HU3KUM
OorarcTBOM UXTUO(MayHbI, OCOOEHHO P €T0 BHICOKOM
YHCJIEHHOCTU. bymyun mpu 3ToM OYeHb IJIAaCTUYHONI B
MATAHUM, IEBITUUTIIAST KOJIOIIKA MOXET KOHKYPH-
pOBaTh 3a MUILEBbIE PECYPCHI C MOJIOIBIO IIPOMBICJIO-
BBbIX PbIO (OKYHb, psmyiika). [lutaHue MKpoi peiO
MPpUOIIKAET KOIIOLIKY II0 IOJ0XKEHHIO B Tpodude-
CKOIi CeTH K BBICIIUM XUIITHAKAM.

CpaBHeHME MUTAaHUST KOJIOLIKA Pa3HbIX pa3Mep-
HBIX Tpymnn (B YaCTHOCTU MOJIOAU M B3POCHBIX OCO-
Oeif) B paMKax JaHHOIO UCCIeIOBaHUS HEe TPOBOIM -
JIM U3-3a OTPAaHMYEHHOCTH UMEIOIIEToCs MaTepuala,
HO B JaJIbHEMIIIEM IIJIAHUPYETCS IIPOBEACHNE TaKMX
nccnepoBanuii. I1o kpaitHeit Mepe B IeTHUI TEPUO/T,
KOrIJa ObLI BBISIBJICH IIMPOKUIA CIEKTP MUTAHUSI KO-
JIIOIIKY, MOXKHO OXXMAATh Pa3jiN4us B IIUTaHUU OCO-
Oeif pa3Horo pasmepa. B gambHeiinmeM Takke HE00-
XOIMM aHaJIWU3 IMUIIEBbIX MPEAIOYTeHU TeBATUUT-
JIOMi KOJIIOIIKM B CBSI3U C COCTAaBOM U CTPYKTYpPOI
COOOIIIECTB IUIAaHKTOHA M OEHTOCA B BOIOEME, UTO
IO3BOJIUT BBISIBUTH HIPUIUHBI €€ MPEAIIOITUTEIbHO-
rO MUTAHUSI TEMU WJIA UHBIMU OpPTaHM3MaMU.
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CMelllaHHBIN BBUIOB, B X0JIe¢ KOTOPOTO 00JIaBIMBAIOTCS HECKOJILKO MOMYJISIII OMHOTO BUAA PHIO, MOXET
MPOUCXOIUTH B CIydae COBMECTHOTO Haryjia HECKOJIbKMX 3aM1acoB B OJHOM pailoHe, B KOTOPOM MPOUCXO-
IuT ipoMbice. Llesb nccnenoBaHust — aHAJIM3 TTPOMCXOXKICHUS 03EPHOI KyMKU Salmo trutta, o61aBIiBa-
€MOM cMelIaHHBIM TTpoMBICTIOM B BepxHe-TyioMCKOM BOZOXpaHWJIMIIE, PACITONOXEeHHOM B BocTouHoIt
DdenHockaHnuu. s peleHus: MOCTaBIeHHOM 3a1a4u MPUMEHSUIM METOI MUKPOXUMUUYECKOT0o aHalu3a
OTOIUTOB. YTOOBI OLIEHUTH MPOUCXOXKICHUE KYMXKH, TTOMMaHHOI B BOJOXPAaHWIHIIIE, [TPOBEJIM OTOOP MTPOoO
MOJIOIM B MECTax HepecTa M paHHETO HaryJjia BUIa B pa3HbIX 4acTsIX GacceiiHa BOMOXpaHUIIUINA, BKITIOYAsT
13 pek, pacnoioxeHHbIX B Poccuu u @unnsinaun. Ha ocHOBe pe3ysibTaTOB MUKPOXMMUUYECKOTO aHaInu3a
OTOJIUTOB MOJIOJY Pa3HbIX peK ObLIa MPOBeIeHa NX KJIacCUdUKaLUs METOIaMM JIMHEHOTO TMCKPUMUHAHTHO-
ro aHayim3a (LDA). Jlasiee Ha ocHoBe nosydeHHoi LDA-Monenu mpoBoawiv naeHTUMUKaLMIo 0co0ei KyMXKu
U3 BomoxpaHwiuiia. Pe3ynbraTel OLIeHKY MPOUCXOXKIEHUSI KyMXKH B CMEIIIaHHOM BIOOPKE HE COOTBETCTBOBA-
JIA OITyOIMKOBAaHHBIM PaHee TaHHBIM O 3HAYMMOCTH Pa3IMYHbIX BOTOTOKOB B (hOPMUPOBAHMU 3araca KyMKU B
BonoxpaHuiuiie. Hanpumep, nosst openu u3 KpyImHenx mpuToKoB BogoxpaHuuiia — pek Jlorra u Hora
— B CMelIaHHOM BBIOOpKE ObLIa HUKE, YeM BKJIAJ 3TUX PeK B ILTOMIAIb HEPECTOBO-BBIPOCTHBIX YTOIU B
Bogoc6ope. Hamum pe3yabTaThl yKa3blBaloT Ha BaXKHOCTh COXPaHEHMsT PAa3HOTUITHBIX TIPUTOKOB JIST Hepe-
CTa U HaryJja MOJIOAM BUIA, a TAKXKe Ha KOMIUIEKCHOCTD BKJ1a/la pa3IMYHbIX MOMYJISIUM B hopMUpOBaHUE
3araca KyMK4, BbIJIABJIMBA€MOIi B BOJIOXPAaHUJIUIIIE.

Karouesnie croea: dopenb, Salmo trutta, cMellIaHHBINA IIPOMEBICE]T, OMOTeOXMMUIECKIE METKH, MUKPOXUMUST
OTOJINTOB, Jla3zepHasl abJISILIMSI, MacC-CIIEKTPOMETPHST HEPECTOBO-BBIPOCTHBIC YTObsl, COXPAHEHUE CPEIbI
oOuTaHus.
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IIpuBeneHbl pe3yabTaThl UCCASAOBAHUS IIpou3BoauTeeit ropoyiu Oncorhynchus gorbuscha, y KOTOPBIX B
paHHeM Bo3pacte Ha Kypunbckom u PeiinoBom pbiO0BOIHBIX 3aBoAax chOpMUPOBATIU OTOJUTHBIC METKH,
U aHaJI3a JaHHBIX PIOOBOIHON U PHIOOJIOBHOI CTATUCTUKU. B KOHILIE HEpECTOBOTO X012 TOpOYIIN Y PhI-
OOBOIHBIX 3aBOJOB OTJIABJIMBAIU TOJILKO PbIO 3aBOJCKOTO MpOUCXOoXAeHUsI. [1pr 2ToM 3a eTMHUYHBIM UC-
KJTIOYeHUEM TTPOU3BOAUTEIM TOPOYILLIN BEPHYJIUCH Ha T€ TIPEATPUSATHUS, HA KOTOPBIX ObLIIA TTOMEYEHbBI. Bbi-
JIOB TOPOYIIIM B YETHBIE TOBI Ha 0-Be UTypyn B cpenHeM B 1.6 pa3a Gosblile, 4eM B HEYETHBIE; TTPU 3TOM Ha
MOTIOJTHEHUE CTaJa B IMHUM HEUETHBIX JIET JOCTOBEPHOE BIMSIHME OKa3bIBAET pa3Be/leHUE MOJIOIU Ha PhI-
OOBOIHBIX 3aBoMaX. MexXy 3alOJTHEHMEM HEPECTUIIUI MPOU3BOAUTESIMU TOPOYIIU U €€ BBJIOBOM B 3a-
nuBax [Ipocrop u Kypunbckuit uepes nBa rojga ecTb MOJ0XUTENbHAS CTATUCTUYECKW 3HAUMMAasl CBSI3b.

Karoueswie caoea: ropbyliia, OTOJIMTHOE MapKUPOBaHUE, 3alIOJIHEHUE HEPECTUIUIL, TMHAMKUKA yJIOBa,

o. Utypym.
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TuxookeaHckuii J0cochk ropOyima Oncorhynchus
gorbuscha Xopol1o U3BECTEH CIIelaICcTaM, C OMHOM
CTOPOHBI, KaK BUJ, COCTABIISIONINII OCHOBY JIOCOCE-
Boro npomebicia B Poccuu (Illynros, Temusbix, 2018),
C ApYroii CTOpOHBI, KaK BUJI, YUCIIEHHOCTh KOTOPOTO
JIO HACTOSIIIErO BpeMEeHU HanboJiee CI0XKHO IMTPOTHO-
3upoBaTh. YacTele OIMOKMW TIPU ITPOTHO3UPOBAHUH
BO3BpaTa ropOyIN CBSI3aHbI Cpa3y C IByMsI OCHOBHBIMU
00CTOITENTECTBAMU, NEHCTBYIOIMMU COBOKYITHO. Bo-
MEePBbIX, IPOU3BOAUTEIN TOPOYILIH, UAST Ha HEPECT,
CIOCOOHBI JAJIEKO OTKJIOHSATBCS OT TeX PEK, U3 KOTOPBIX
rOJI Ha3aj CKa3bIBAJIMCh MaJIbKaMU, TIPUYEM KaK B Ipe-
Jeiax ectecTBeHHOro apeasna (IimybokoBckuit, 2KmBo-
ToBCcKUit, 1986; Agler et al., 2001; MgakuiieB u ap.,
2019), Tak u B perrnoHax BcesaeHus (lopodeeBa u np.,
2006). Bo-BTOpPBIX, 1J1s1 OLIEHKX (DOPMUPOBAHUS CTa-
Jla TopOyIIM, KaK HU JJI KaKOTo APYroro BUaa JIOCO-
CEBBIX PBIO, TPeOYIOTCI MHOTOYMCIIEHHBIE NaHHBIE,
HaIlpuMep, 110 CKaTy MOJIOOU, KOTOPBIX BCerga He
xBaTaeT (Kaes, 20100).

BwmecTte ¢ TeMm cienindryeckrie 0cobeHHOCTU OMOo-
JIOTUU TOPOYIIN U CyOBEeKTUBHBIE TPYIHOCTU B pabo-
Te ¢ Heil He CHUMAIOT 3a1auyM JOOMBATHCS TOUHOCTHU
MPOTrHO3a, TO3BOJISISI PHIOOMPOMBILIJIEHHBIM Opra-
HU3aIUsIM 3a0J1arOBpEMEHHO Pe3epBUPOBATH HEOOX0-
IIMBIE TIPOMBICIIOBBIE 1 TIepepabaThIBAIOIINE MOIITHO -

ctu. HeT coMmHeHuii B TOM, YTO TOYHOCTb B IPOTHO3M -
POBaHUM YMUCJIEHHOCTU TOPOYIIM OyIEeT MOBBIIATHCS.
DtoMy OyoyT cIOCOOCTBOBATh M MPOIOIKAIOIINECS
ucciaenoBaHus Buaa (Temubix, 2004; 2KUBOTOBCKMIA,
2013; 3eneHHUKOB U Ap., 2020), 1 MacITaOHBINA pery-
JISIPHBIA MOHUTOPUHT IPEIHEPECTOBBIX CKOIUICHUH,
opraHu3oBaHHblii coTpynHukamu THUHPO-ueH-
tpa (IynroB, Temusbix, 2016), 1 cOBpeMeHHbIE Me-
TOJIbI KOHTPOJIS 32 YMCJIEHHOCTBIO PhIO, HAIIpUMED, C
MpUMEHEHHEM OTOJIMTHOro MapkupoBaHus (Kawana
et al, 2001; Joyce, Evans, 2001).

Ilenp Hauieit paboThl — UCCAEAYsI TPOU3BOIUTE-
Jieii ropOyllIM HEMOCPEACTBEHHO Ha KPYMHEHIINX B
Poccuu ppiboBomHbIX 3aBomax Ha o-Be Mrtypym —
PeitnoBoro u Kypuibckoro, BbISIBUTH PbIO 3aBOJICKO-
ro TIPOUCXOXIEHUSI U, YUYUThIBAsI MOJyYEeHHbIE CBE-
JIeHUsI, TPOaHAIM3MPOBATh JaHHbIE MPOMBICIOBOI
CTaTUCTUKMU JIJISI UX BO3MOXKHOTO ITPOTHOCTUYECKOTO
KCIIOJIb30BaHUSI.

MATEPUAJI U METOIUKA

B priooBonHoM 1mkine 2014—2015 rr. Ha Peiino-
BOM U KypUJIbCKOM JIOCOCEBBIX PHIOOBONHBIX 3aBOJAX
(JIP3) 610 mpoBeneHo “cyxoe” OTOJIMTHOE MapKUPO-
BaHMe YacTH Moyiogu ropoyinm. Oba 3aBoga, mocTpo-
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Puc. 1. CtpykTypa METKM Ha OTOJIMTaX NMPOU3BOAUTENEH
ropoyuu Oncorhynchus gorbuscha na Peiinosom (a) u Ky-
pwibckoM (0) 3aBogax, chopMupoBaHHAS B PHIOOBOTHOM
ke 2015—2016 rr.

€HHbIE B COBPEMEHHOM BHJIE COOTBETCTBEHHO B 1999
u 2002 IT., UMEIOT HECKOJIBKO MCTOYHUKOB BOJIOCHA0-
XKEHUSI W MO3BOJISIIOT ChOpMHPOBaTh KauyeCTBEHHYIO
MeTKy (puc. 1). JInst BbISIBJI€HUSI MEUEHBIX PbIO OMHO-
kpaTtHo Ha PeiinoBom (03.10.2016 r.) u Kypuiabckom
(05.10.2016 r.) 3aBomax B3suti OTOIUTHI (110 250 Tap Ha
KaxX7I0M) Y CIyJaitHbIM 00pa3oM OTOOPaHHBIX TTPOU3-
BoauTeseit. B ycioBusix 1abopatopruu OTOJUTHI 09 -
Iajay, IOMEIIaan Ha IIPeIMETHBIE CTeKJIa, UCITOJb-
3ysl TEPMOTIJIACTUYECKUI LIeMeHT. JIJ1s1 mpuroToBie-
HUSI CITUJIOB OTOJIMTOB MCIOIb30BaIN IUTH(hOBaTbHBIE
MalMHbBI U abpasuBHble mucku (“Buehler”, CIIIA).
HMccnenoBaHne MUKPOCTPYKTYPbI OTOJIMTOB Ha Ha-
JIMYME METKHU TIPOU3BOIUIIU C UCIIOJIb30BAaHUEM KOM-
IJIEKCOB IUIs aHaIM3a n300pakeHnii Ha 6a3e MUKPO-
ckoroB Olympus BX51 (“OLYMPUS Co.”, fdmonus)
u Leica DM LS (“Leica Microsystems”, I'epmanus).

s OlleHKM BO3MOXHOCTU TIPOTHO3UPOBAHUS
BBLJIOBA TOPOYIIY UCHOJIb30BaIN JaHHBIE O BBIITYC-
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KY MOJIOJIU, B3SIThbI€ 13 TOAOBBIX >KypHAaJIOB PhIOOBO/I -
HBIX 3aBOJIOB, 1 CBEICHUSI I10 3aII0JITHEHUIO HEPECTU -
JIMILL TIPOM3BOAUTEIISIMU M3 TONOBBIX OTYETOB Kypiiib-
ckoro otaena uxtuonoruu CaxaJMHCKOro duanana
I'maBHOTO GacceitHOBOIO yIIpaBJIEHUS II0 PHIOOJIOB-
CTBY 1 COXpPAHEHMIO BOTHBIX OMOJIOTUYECKUX PECYP-
COB. AHAJIU3UPOBAJIU TaKXKe TaHHbIE MPOMbBICIOBOI
CTaTUCTUKM, TTOJ KOTOPOII MOHUMAaIX OOIIN BbUIOB
ropoyium npeanpustieM 3A0 “Kypunbckuii ppioak” B
3anuBax Kypunbckuii u IIpocTtop, a Takke B CEBepHOt
YacTHU OCTPOBa.

IMonyyeHHBIE naHHBIE 0OpadaThHIBAIM CTATUCTU-
yecku. [JIsT OLIEHKM CTENeHU UX HEOTHOPOITHOCTU
KCIIOJIb30BAJIM JUCIIEPCUOHHBIN aHanu3. TecHOTY CBsI-
31 MEXIY YMCJIOM BBIMYIIEHHBIX MAJILKOB 1 YYTEHHBIX
Ha HEPECTWINIIAX IIPOU3BOAUTENEH, a TAKXKe OOIITNM
BBLJIOBOM PBIO OLIEHUBAJIY, UCTIOJIb3YsI PAHTOBBINM KO-
s punueHT Koppeisiuuu CrimpMeHa u Kodpoui-
eHT mmapHoii Koppeisiiuu ITupcona. B ciaydae cratu-
CTUYECKU 3HAYUMOM CUJIBHOU KOPPEJISILIMOHHOM CBSI3U
€€ OIMMCHIBAJIN, IIPUMEHSISI ypaBHEHIE TTApHOM JTMHEI-
HOM perpeccuu.

PE3YJIBTATbI

3aBoapl Peitnosblit 1 Kypuibckuii pacroioXeHbl
B OacceiiHaX OMHOMMEHHBIX PeK, BITaJalolIuX COOTBET-
cTBeHHO B 3ayuBbl [Ipoctop u Kypunbsckuii (puc. 2).
O0a 3aBo/1a HAXOISITCS B 30HE PAOOTHI MPEATTPUSTUS
3A0 “KypwibCKuii ppI6aKk”, OCYIIECTBIISIONIETO IIPO-
MBICEJI TOpOyIIM Ha ydacTke oT p. Peidankas mo ce-
BEpHOII OKOHEYHOCTH o0-Ba MTypym mo oxoToMop-
CKOMY OOEPEXKbIO, a B OTAEIbHbBIE FOJIbI U AaJiee — 10
p. MenBexns, Brianaronieii B mpoaus Opusa.

OO01Mi1 BEITYCK MOJIOOW TOPOYIIM CO BCeX Mpel-
npustuii B 3aauBbl Kypunbsckuii u ITpoctop ¢ 1998
o 2019 rr. BappupoBai ot 59.6 mo 133.6 (B cpenHeM
105.1) maH 3k3. (Tabimua). B priOoBomHOM HMKIIE
2014—2015 rr. Ha PeiinoBoM 3aBojie ObLIO TOMEUYEHO
11.0% BBIpallleHHBIX MaJbKOB TOpPOYILIM, YTO COCTa-
Buto 2.035 miH 3k3. U3 247 peIO, y KOTOPBIX 00pado-
TaJIM OTOJIMTHI, METKU NIpUCyTCTBOBaNu y 35 (14.2%),
u3 HUX 32 ocobu ObUTM ToMedyeHbl Ha PeiinoBoM U
Tpu — Ha Kypunbsckom 3aBogax. Ha KypunbckoMm 3a-
BOZe Obljla TTOMeYeHa 3HAYMTeNIbHO OOJblas 4yacThb
Moutoau ropoyim — 59.0%, wiu 23.774 mutH 3K3. U3
249 ucciienoBaHHbIX 0CO0€it METKU MPUCYTCTBOBAIU
y 214 (85.9%), n3 koTophiX 212 pbIO OBLTM TOMEYEHBI
Ha KypuinbckoMm M 1Be — Ha AHMBCKOM 3aBOJig, pac-
nojioxkeHHOM Ha o-Be CaxamuH. Takum oOpasowm,
TIPOM3BOIUTEIA TOPOYIIH, Y KOTOPBIX BBISTBUIIM OTO-
JIMTHBbIE METKH, 32 EIMHUYHBIM UCKIIFOUYEHUEM ObLITU
oOHapyXeHbl UMEHHO Ha TeX TPeATNPUsITUIX, Ha KO-
TOPBIX OBLITA TTIOMEYEHBI.

BoutoB ropoymu ¢ 1999 no 2020 rr. B 3anuBax
IIpoctop u Kypuibckuii BapbUpOBaj B IIMPOKOM
nuana3oHe — ot 880 mo 30694 1 (Tabnuia), u ero Be-
JIMYMHA HE KOPPEINpOoBaia ¢ YMCIEHHOCTHIO MOJIO-
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Puc. 2. Kapra-cxema paitoHa ucciienoBaHuii Ha o-Be Utypyrl. PacnonoxeHnue Ha yuactke rmpombicia 3AO “Kypuiabckuii ppioak”
pex Pribaukas (1), Kypunka (2), Ons (3), Peitnosas (4), CxkanbHas (7), Codbs (8), Yucras (9), Cnasnas (11); pyubeéB CeHo-
KocHbIH (6), JonbHbiit (10), AktuBHbIM (12) 1 03. CorntouHoe (5). 3aBonbl: Kypunbckuii (@) u Peitnosiii (®).

II1, BBIITyCKaeMoOii ¢ ppI0OBOIHBIX 3aBOAOB. BmecTe ¢
TeM, OlLIEHUBasl BKJIaJ 3aBOJACKOIO BOCIIPOU3BOICTBA
MOJIONW B BEJMYMHY YJIOBA, OTMETUM JiBa OOCTOSI-
TebCTBA. Bo-niepBbIX, Mbl BBISIBUIM TPU 3HAYEHUS, KO-
TOpble KAYECTBEHHO OTJIUYAIUCh OT OCTAIbHbIX. 3HA-
yuTenbHBIe BBIMycKU Mojogu B 2010, 2013 n 2014 rT.
o0ecrieyuii OTHOCUTENBHO HEOOJIbIIINE BbLJIOBBI Ha
CJICAYIOIIIA ToI — cOOTBEeTCTBeHHO 3253, 3372 m 880 T.
O npuYMHaxX TaKOrO HECOOTBETCTBUS MEXIY BBIITYC-
KOM MOJIOAY 1 BBLUIOBOM B3pOCJIBIX 0COOEM MBI Oy/ieM
TOBOPUTH Jajiee, OMHAKO TOCTOBEPHOE OTKJIOHEHUE
5TUX 3HAUYEHWI OT OCTAIbHBIX BEJIMYUH MO3BOJUJIO B
COOTBETCTBUU C uMerolmMcs TpaBuioM (TepeHTbeB,
PocroBa, 1977) UCKIIOYUTDH UX U3 CTATUCTUYECKOTO
aHajau3a.

Bo-BTOpHIX, B HacTos1lee BpeMs Ha o-Be UTy-
pyI IOMUHUPYIOLIEH SIBISIETCSI TUHUSI TOPOYIIU YET-
HBIX JIET, U BBLJIOB FOpPOYILM B YETHBIE TOOBI (B Cpel-
HeM 19425 1) B 1.6 pa3a GbL1 60JIbIlIe, YeM B HEYETHDBIE
(12371 7). IlpyHMMast BO BHUMaHUE 3TO OOCTOSTEb-
CTBO U aHAJIU3UPYS BBIMYCK MOJOAM U TOCHEnyIO-
LU BbJIOB TOPOYIIU OTAEIBHO IS TMHUM YETHBIX U
HEYETHBIX JIET, Mbl BBISBUIN YBEJIWYEHUE BbLIOBA
PBIOBI IO Mepe yBeJMYEHUSI YUCIIEHHOCTH BBIITyCKa-
emMoit Moioau kak B 4€tHbie (# = 0.309), Tak u B He-
yé€tHble (r = 0.659) rombl. OQHAKO €CIU IS TOMM-
HAHTHOM JIMHUU YETHBIX JIET Mbl MOXEM TOBOPUTH

TOJIBKO O TEHIAEHLIMU, TO IJIs1 JIMHUM HEUYETHBIX JIeT
9Ta cBsI3b ObLI1a nocToBepHOi (p < 0.05).

BMmecTe ¢ TeM B 000ux ciaydasix HET COMHEHUM,
YTO BBIJIOB TOpOyIIU Ha 0-Be MTypyI1 MOMUMO 3aBOM -
CKOTO BHIpalllMBaHMs B 3HAYUTEIbHOI Mepe obecIie-
YMBaeTCs €€ eCTECTBEHHBIM BOCIIPOM3BOACTBOM. JIo-
T'MYHO MPEATOI0KUTh, UTO IJIsI OLEHKU 3(PpPEKTUBHO-
CTH €CTECTBEHHOTI'O HEpecTa HEOOXOIMMO PACCMOTPETh
peKH, pacmoJIoKeHHbIe B 30He mpoMbicia. CornacHO
COOpaHHBIM JAaHHBIM, 3aMOJTHEHUE HEPECTUIIUILL ITPO-
W3BOIUTEISIMU TOPOYIII OTHOCHUTEIBHO PETYyJISIPHO
OILICHUBAJIM TOJBKO B 11 BOmOTOKaX, BITAIAIOIINX B aK-
BaTopuio 3a1BoB Kypuibckuit u ITpocrop (peku Poi-
oaukas, Kypwika, Onsa, PeiinoBas, CkanbHast, Co-
¢us, Yucrasa, CnasHas;, pyusn CeHOKOCHBIN, J10oih-
HbIIi, AKTUBHBIN) U B 03. COMOYHOE, COeNMHEHHOM
npoTtokoii ¢ 3aj. IIpocrop (puc. 2). B ocTranbHBIX BO-
IToéMax M BOIOTOKaxX, TaKMX Kak peku Jlopka, Ap-
I'YHb, MenBexbsi, pyubu Kypuibckuit u bypHBbIii,
03. PeiinoBoe u npyrux, BEposiTHO, B CUJIy UX BTOPO-
CTENIEHHOCTH WY TPYAHOILOCTYITHOCTH 3allOJIHEHUE
HEPECTUJINII] OLIEHUBAJIU PEAKO.

CyMMupysl UMeloIIecs] TaHHbIe, Mbl MOXXEM BU-
JIeTh, YTO 3aMOJIHEHUE HEPECTUIULL TIPOU3BOIUTES -
MU TOpOYIIIN CYIIECTBEHHO Pa3jIMyaioCh Kak B pa3-
HBIX peKax B TeUeHUe rojia, Tak U B pa3HbIe TOAbI, HO
B KaXOOM OTHOENbHO B3ATONM peke (Tadimna). Ilpu
9TOM TOJIBKO B peke OJrs, enBa JIM He CaMOM ITPOIAyK-
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Puc. 3. CBs3b MeXIy CpeIHUM 3HAYCHUEM 3aIOJTHEHUS] HePEeCTUIIUII TPOU3BOIUTENISIMU TopOyIiu Oncorhiynchus gorbuscha
(o6benuHEHHBIE NaHHBIE 1O 11 BomoTokaM 1 03. ConouyHoe) u o01mmuM e€ BbToBoM B 3aiuBax [Ipocrop n Kypunbckuii yepes
nBa roja. B HuxkHell yactu rpacdurka OTMEUeHbI TPY 3HAUSHUST, OTKJIOHSIOIIMECS OT OOl1Leit 3aKOHOMEPHOCTH.

TUBHOM BOJIOTOKE UMEHHO JIJIs BOCIIPOM3BOICTBA rOp-
Oy1111, 3aMOJTHEHME HEPECTUITULLL IPOU3BOIUTEIISIMU 32
nociienaue 22 roga Hukorna He 6euto <100%. AHa-
JIN3UPYS BECh MACCUB MOJYYEHHBIX JTaHHBIX, Mbl MO-
JKeM BUIETh BhIPAXKEHHYIO U JOCTOBepHYIO (= 0.491,
p <0.05) 3aBUCUMOCTH BBLJIOBA TOPOYIILIM OT 3aIOTHE-
HUSI HEPECTUJIMILL TIPOU3BOAUTEISIMU B 11 BhlIeIeH-
HbIX HaMU BOAOTOKax M B 03. ComouHoe (puc. 3).
IMpumedaTenbHO, YTO HA JOCTOBEPHOCTD 3TOM CBI3H
He TTOBJIMSIIO JaXKe HaJTnuue TPEX KpaliHe OTKIIOHSIIO-
IIUXCS 3HAYCHU, OTMEUESHHBIX HAMU paHee W BhIIe-
JICHHBIX Ha TpaduKe.

OnHako IpoBeneHNe aHaIM3a C UCITOJIb30BaHUEM
BCEX BOIHBIX UCTOUHUKOB MPENCTABISICTCSI HE BITOJI-
He OIpaBHaHHBIM, MMOCKOJBKY C TOYKW 3PEHMS IT0-
CTYITHOCTH JIJIST 0OCIIEIOBAHMST BBIIEJICHHBIEC BOMOTOKHU
paznuyarotcs. JIeBsTh U3 HUX SIBJISTIOTCSI CPAaBHUTEIBHO
TTOXOXXWMU MaJIbIMU BOIOTOKAaMH, 0OCIIeTOBaHUE He-
PECTIIIMII B KOTOPBIX MOKHO TIPOBECTH T10 €NMHOMN
cxeme. B otnmuume ot Hux peku Kypuika n CrnaBHast
BXOISAT B TPOMKY KPYITHEMIITUX PeK OCTPOBA, UMEIOT
caMmble OOJIBIITME TUIOMIAIN €CTECTBEHHBIX HEPECTH-
Jmi (Tadjiviia) M, HECOMHEHHO, BHOCSIT pELIAIOIINIA
BKJIaZ B (hOpMUPOBaHUE YUCISHHOCTU TopoyIn. Om-
HaKO WX OOCJIieIOBaHWE TEXHUYECKW HEBO3MOXHO
MPOBECTU UMEHHO TaK, KaK MOXXHO 00Cjie1oBaTh Ma-
JIBIe BOMOTOKHU. DTO Xe YTBEPKICHNE OTHOCUTCS U K
03. ConouHoe (3emeHHUKOB U Ap., 2016). Corocrapisist
3arojIHEeHe HEPECTUIIUIL TTIPOU3BOIUTESIMU TOPOY-
I B AEBSITH MaJIBIX PeKaX U PYIbsIX C €€ OOIIUM BbI-
JIOBOM, MBI IOJIy4aeM el¢ 0ojiee TeCHYIO M JOCTO-
BepHY!o cBs3b (7 = 0.585). TecHOTa 3TOI1 CBSI3U 3HA-
YUTETbHO YBEIMYMBACTCA TIPU MCKIIOUEHUN TPEX
OTKJIOHSIOIIIMXCS 3HAYCHUH, IPUUYEM KakK B MEHee ypo-

>KafHOM JTMHUM HeYe€THBIX (+ = 0.661), Tak U B JOMMU-
HaHTHOM JMHUM YETHBIX JeT (y = 200.4x — 4471.9, r =
=0.705).

OBCYXIEHHNE

OO6cyxnasi MoaydYeHHbIE OJaHHBIE, OTMETUM, 4YTO
CTamo TopOyIIn Ha 0-Be UTypylT mpeuMyIIecTBEHHO
dopmupyeTcst 3a CYET MECTHOIO BOCIHPOU3BOACTBA
(KaeB, YymaxuH, 2003) ¥ 3HAYUTEIbHON YacCTbIO
NPpUYpPOYEHO K “poOmHBIM” pekaM. AHaJIM3 OTOJIT-
HBbIX METOK TTO3BOJIMJI YCTAHOBUTb TPU OOCTOSITE/b-
ctBa. Bo-TiepBhIX, B T€ THU, KOIJa Mbl COOMpPaId OTO-
JITHI, Ha 3aBOJaX 0OpabaThIBAJIM MPOU3BOAUTENCIA
elBa JI1 He UCKIIOUUTEIBHO 3aBOICKOTO TTPOUCXOXK-
nenwmst. 1o kpaiiHeit Mepe 1051 MEUEHBIX PbIO B BbI-
OopKax OblyIa BBIIIIE JOJH PBIO, TOMEUESHHBIX Ha 3aBO-
JIax. OToT QakT MpeacTaBiIsieTcss OObICHUMBIM. B Ha-
yajie OKTSIOpsI yKe 3aKaHUYMBaJIach IyTUHA FOpOyIlu, a
3aBOJICKME IMPOU3BOIUTEIN B MACCE MUTPUPYIOT UMEH-
HO B KOHIIe HepecToBoro xoaa (MsxkuieB u ap., 2019).
CpaBHUTEIIBHO BBICOKYIO IOJIIO PBIO C METKOIM MOXK-
HO OOBSICHUTH COBITaJICHUEM CPOKOB aHAIN3a U Mac-
COBOTI'0O BO3BpaTa pbl0 MEUCHBIX MAPTUIA.

Bo-BTOphIX, MTOMEeUYeHHBIE TPOU3BOAUTEIN TOPOY-
I BEPHYJIUCh UMEHHO Ha Te 3aBOMbI, C KOTOPBIX ObI-
JIV BBHIMYIIEHBI, YTO, BIIPOYEM, HE MCKIIIOYAET BO3-
MOXXHOCTHU IIUPOKOTO pacceJeHUsT YaCTH U3 HUX T10
COTIpeNeIbHOM 1 OTHAJIEHHOM akBaTopusM. [1puypo-
YEHHOCTb IPOU3BOIUTENIEH TOPOYIIIN 3aBOACKOTO ITPO-
HUCXOXICHUSI K CBOMM MPEOIPUSITUSIM TakKXKe Mpel-
cTaBisieTcsl oObsIcCHUMOM. Benb HM omHA M3 HBIHE
MPU3HAHHBIX CXeM, OOBICHSIIONIUX MOITYISIIUOHHYIO
opranuzaiuio ropoyiu (I'puuenko, 1990; Edpemos,
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1991, Bankos, 2011 u npyrue), B TOM YUCIE TEOPUSI
daykryupyromux ctan (ImyookoBckuii, 2KBOTOB-
ckwit, 1986), He OTKa3bIBacT ¢if B XOMHWHTE U HE OTPU-
IIaeT, 9TO HanmOOJbIasT KOHIICHTPAIIUS PHIO 3aBOI-
CKOTO TTPOUCXOXIEHMS BBISIBIISIETCSI MUMEHHO B paiio-
He pbIOOBOIHBIX 3aBOJIOB.

B-Tperbux, y ppIOONPOMBIIIIEHHUKOB U pbIOAKOB
Ha 0-Be UTypyn HIMPOKO pacpoCTpaHEHO MHEHUE O
TOM, UTO YacTh BbLIOBa (JOJIO KOTOPOM, BIIPOYEM,
HEBO3MOXHO OIpeNenuTh) B palioHe OCTpOBa Ipe/-
cTaBJieHa ropOy1ei u3 Apyrux perMoHOB BOCITPOU3-
BoscTBa. O4EeBUIHO, YTO IMOUMKA ITPOU3BOIUTEINIEH,
MoMeYeHHBIX Ha AHUBcKoOM JIP3, mipuuémM He B MoOp-
CKOI1 cpefie, a HeMOCPeACTBEHHO Ha 3a00€YHOM ITyHKTE
Kypunbckoro JIP3, rpsiMo CBUAETEILCTBYET B IMOJIb3Y
3TOTO MHEHUSI.

BMmecTe ¢ TeM akT Bo3BpaTa IMpoOU3BOAUTEIIECH
ropOymu B 6a30BbIe peKH1 3aBOIOB 3aCTaBJIsIeT BHOBb
aHaJIM3UPOBATh POJIb PHIOOBOAHBIX MPEANPUSITUI B
¢dhopMUpPOBaHUM IIPOMEBICIIOBOTO CTaaa ropoyiu. Benb
€CJIV paHbllle 3TOT BKJIa He BbI3biBasl coMHeHU (Ko-
pskoBieB, 2001), To B rociaeaHue Tobl OH CTajl HE
oueBuneH (Kaes, 2010a). Umerouecss naHHBIE CBU-
JIETEIbCTBYIOT O TOM, YTO Ha 0-Be MTypym ecTh TeH-
JICHIIVS YBEJIUUCHMUST BbLIIOBA TOPOYIIN C YBETUUCHU -
€M YHMCJICHHOCTHU BBIITyCKAaeMOM MOJIOAY B IMHUM KaK
YETHBIX, TaK 1 HEUYETHBIX JIeT. Pasnenenune mmpm aHa-
JI3e ropOyILIr YETHBIX U HEUETHBIX JIET TIPEACTaBIsI-
€TCsI ONpaBIaHHBIM He TOJIBKO B CBSI3U C UX pa3HOM
YyMCcIeHHOCThI0. Kak MBI 3HaeM, IBe JIMHUM TOpOy-
1Y, TIPAKTUYECKU HE TMepeceKasich, yKe BecbMa Cy-
IIECTBEHHO OTJINYaloTCs Ipyr oT apyra (CaaiMeHKoBa
u ap., 1981; ZKuotoBckuii u ap., 1989), uyro maér oc-
HOBaHMeE CelaIMCTaM pacCMaTpUBaTh X Kak ak-
tnyecku pasHble Buabl (Dorofeeva et al., 2004). Enu-
HUYHbBIE OBICTPO CO3PEBIIINE TTOJIOBO3PEJIbIE CaMIIbl B
Bo3pacte 0+ (Tounnuna, CmupHoB, 2015) u ocodu B
Bo3pacte 2+ (Wagner, Stauffer, 1980), mosiBneHuio
KOTOPBIX MOXKET CIIOCOOCTBOBATH KpailHE MEIJIEHHOE
pa3Butue roHaj (3eieHHukoB, FOpuak, 2019), aus-
IOTCSI BEChbMa CUMBOJIMYECKOM CBSI3BIO MEXIY OBYMSI
JIMHUSIMU, HE CIIOCOOHOM COXpaHUTh MEXIY HUMU
BUIOBOE SIUHCTRBO.

MaccoBblif BO3BpaT 3aBOICKUX 0co0Oeil B pailoH
PBIOOBOIHBIX MPEATIPUSITHI MTO3BOJINI BBISIBUTD U TEC-
HYIO, CTATUCTUYECKU MOATBEPXKIEHHYIO CBSI3b MEXITY
3aITOJTHEHUEM HEPECTUITUIIL TIPOU3BOIUTEIISIMUA U 00-
IIIUM BbUJIOBOM TopOyiiv B 3ayiuBax IIpoctop u Ky-
puibcKuii. BooOllie, 3TOT KpUTepuit — 3amoJIHEeHUE
HEPECTUJIUI — TIPeACTaBsIeTCs] OYeHb MePCIeKTUB-
HBIM IS TPOTHOCTUYECKOTO MCTOJab30BaHus. Bo-
MEPBbIX, TIOTOMY, YTO JaHHBIE IO 3TOMY MOKa3aTesto
yXe TaBHO cCOOMpAlOT CIelMaaIucTbl. Bo-BTOpbIX, Mpu
paboTe ¢ 3TUM KpUTepUEM HeT HeOOXONMMOCTH TIPU-
MEHSTh BKCTPAIOJISLNIO JaHHBIX. B oTiinuue ot unc-
Jla MaJIbKOB, YYET KOTOPBIX IMPOBOJST B OTpaHUYEH-
HOM 4YHCJIe peK M MHOTHa ¢ Oonbiioii ommbkoi (Ka-
eB, 2009), 3amoaHeHWE HEPECTWIMI OLEHUBAIOT
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cpa3y BO BCe€X 3HAYMMBbIX BomoTokKax. Hampumep, B
2016 u 2017 rr. Ha 0-Be MTypyn YUCIIEHHOCTD MOKAT-
HOIi MOJIoAY TOPOYIIM OLEHUBAIU TOJBKO B OTHOM
peKe, a 3anoJTHEHUE HEPECTUIIMIIL COOTBETCTBEHHO B
35 u 30 pekax, pyuybsx u o3€pax. Takum oOpaszoMm,
OlLIMOKa, JOMYIIEeHHas CIIeUaIMCTOM TIPU MOACUYETE
Mpou3BoAuTeJIeil TOpOyIIM HA HEPECTUJIUILE B OJ-
HOIi peKe, He MEPEeHOCUTCS Ha ApYr1ue BONOTOKM MpU
CYMMUPOBaHUU JAHHBIX. A TIOCKOJIbKY YCIIOBUS (pe-
Jbed AHa, IyOouHa, MPO3pavyHOCTh U BBICOTA BOJbI B
JIeHb MPOBENEeHUs OOCIeNOBaHUS U JIpPYyrue), KOTo-
pble COMPOBOXIAIOT OOCIenOBaHUE KaXIoil peKkw,
pazjnyaloTcs, TO U OLIMOKa MpU UX obcienoBaHUN
oynet paszHas. IIpu 3ToM 13-3a pa3HOM JOCTYITHOCTU
pBIO IS TIOACYETA B OMHOU peKe MOTYT ObITh HElO-
YUTEHbI NIPOU3BOAUTENU rOpOYIIU, a B IPYTOil pexe,
HaIMpOTHB, MOACYUTAHbI “auinHue”. [Tpu cymmupo-
BaHUU TE€X U APYTUX JAHHBIX MBI ITOJy4YUM O0jiee TOU-
HYIO OLIEHKY OOIIIeif YUCITIEHHOCTU PbIO B pETUOHE.

EnyHuyHble (hakThl HECOOTBETCTBUST MEXKIY 3aM0JI-
HEHUEeM HEPECTWIMILL U BbUIOBOM Ha 0-Be UTypym Obl-
JIU HACTOJIbKO OYEBUAHBIMU, UTO B KaXKIOM CJyyae
CTaJIM MpEeAMeTOM CrHelUalbHOTO aHayiu3a. Tpu Ta-
KUX HECOOTBETCTBUSI B BbLUIOBaX WMEHHO Ha
0-Be UITypy1, MO MHEHUIO CHELUAIMCTOB, BbI3BaHbI
pa3sHBIMU TIpUINHaMU. Tak, HM3KWit BeUTOB B 2011 T.
OBLI CBsI3aH C aHOMaJILHO HU3KOM TeMIepaTypoil BO-
Ibl B 3ai1. [TpocTop B mepuon paHHero MOpCcKoro Ha-
ryna (Baxtomma u ap., 2015); 8 2015 1. — ¢ oOOMIBHBI-
MU TTIaBOJAKaMU BO BpeMsl HepecTa U IITOpMaMu B Tie-
puoxn ckara mojionu (Kaes, 2018). Huskmii >ke BEUIOB
B 2014 r. 6bU1 OOYC/IOBJIEH MAaCCOBBIM OTKJIOHEHUEM
npousBoauteseit ropoymur or Utypyna Ha HOxHbI
CaxanuH, Kak “...MoATBEPXKICHUE TUTTOTe3bl (hITYKTyU-
pyromux cran” (Kae, 2KuBoroBckmii, 2016. C. 122).

B 3aBepiieHne oTMETHUM, YTO, pacCMaTpUBasl pU-
MEHEHME 3TOr0 KpUTEpHUs (3arojHEeHVE HEPEeCTUIMIIL
MPOU3BOAUTESIMU) B TPOTHOCTUUECKOM ILIaHEe, HAI0
YIENIUTh NPUCTAJIbHOE BHUMAaHUE CYObEeKTUBHOM CO-
CTaBJISIONICH MpU BEIMOJHEHUU padoTel. M nemo He
TOJILKO B TOM, YTO caMa METOAMKA aHajn3a IIpeay-
cMaTpuBaeT OoIIMOKY TIpu roacuére. [maBHOE, HEOO-
XOJIMMO 3HaTh, C KaKOii Mepoii 00513aTeJIbHOCTH U OT-
BETCTBEHHOCTU MOIXOISIT CIIELIMAIUCThI K BHITIOJTHE-
HUIO camoit paboThl. HeoO6xonmmMo TakKe y4ecThb, UTO
Htypym HaxoguTCsI B 30HE 9KOJIOTUYECKOTO ONTUMY-
Ma JJisi BOCIIPOM3BoaACTBa ropoyiu (I1yboKOBCKMIA,
1995). C onHOIi CTOPOHBI, 3[1€Ch €CTh BOJOTOKHU (pe-
k1 O m Yucras, pyabrt AKTUBHBIN 1 JLOMBHBIN 1 Ipy-
rMe) KoTopble (PaKTUUECKU OT YCTheBO 30HBI U Jlajiee
MPEICTABIISIIOT COOOI OMHO CIUIOIIHOE HEPECTUITUILIE
ropoymu. C npyroii CTOpOHBI, B MOPCKOM TIPUOPEXKHE
MOJIOIb TONAmaeT B Haubosee OIarompusTHBIE YCIO0-
Bus (Kyn, 1986; UebaHnosa u ap., 2015). OueBuaHoO,
MMEHHO IMO3TOMY 3HAYUTEIbHBIN BBIJIOB rOpOyIIN Ha
0-Be UITypyIT COOTBETCTBYET 3aIIOTHEHUIO HEPECTU-
qiir Ha 120% u 6oree.
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3AKJIIOYEHHME

I1o coBOKYITHOCTY HOJIy4eHHBIX JAHHBIX Mbl MOXEM
3aKJIFOYUTD, YTO ITPOU3BOIUTEICH TOpOYIIIN, MMEBIIIMX
METKM Ha OTOJIUTAX, IIPU eAVMHUYHBIX UCKIIIOUCHUSIX,
BBISIBIJIM Ha T€X 3aBOAAX, HA KOTOPBIX OHM OBLIN IO~
MedeHBI. [1py 3ToM comocTaBiieHUe TOJIU BhISIBJICH -
HBIX PHIO C METKaMU 1 JOJIM ITOMEUEHHBIX PhIO JaéT
OCHOBaHHUE YTBEpPXKIaTh, YTO B KOHIIE HEPECTOBOIO
neprona Ha o0OUX TIPEANPUITHSIX OOpadaThIBAIHN
TOJILKO PHIO 3aBOACKOTO IIPOUCXOXICHUS.

AHanmM3 CTaTUCTUYECKUX HAHHBIX, CYMMHPOBaH-
HBIX B TOOOBBIX OTYETAX UXTUOJIOTOB, I JAHHBIX ITPO-
MBICJIOBOI CTATUCTUKM MO3BOJISIET YKa3aTh Ha CTaTU -
CTUYECKM MONTBEPXKIEHHBII BKJIaa pabOThI pHIOOBOI-
HBIX 3aBOHOB B TIOIIOJIHEHME ITPOMBICIOBOIO CTama
ropOyllIy JIMHUM HEYETHBIX JIeT. MBI TakxKe BUIUM
TECHYIO ITOJIOXKUTEIbHYIO CBSI3b MEXKIY 3aIIOTHEHUEM
MPUPOITHBIX HEPECTYIIUIIL TIPOU3BOIUTEISIMUA TOPOY-
111 ¥ OOIIMM BBLJIOBOM PBIO 3TOTO BUA Yepe3 IBa ro-
na. 31ech cieayeT y4ecTbh, YTO eCTECTBEHHOE BOCIIPO-
M3BOJIICTBO TOPOYIIN KpaifHe HepaBHOMEPHO pacrpe-
JIeJIEHO 10 akBaTopuu octpoBa. Okos0 85% riolianu
HEPECTWINIL TOpOYIIIM JIOKAJIM30BaHbI B BOOOEMAaX U
BOJIOTOKAX LIEHTPAJIbHOI U CEBEPHOIi YAaCTEM OCTPOBA C
oxotomMopckoit ctopoHnnl (Kaes, Uymaxun, 2003).
HMMeHHO B 3TOM permoHe, rie K TOMY Ke paboTaloT 1
BCE PHIOOBOIHBIC 3aBOJIBI, OCYIIIECTBIISIETCS TIPAKTH-
YeCcKU BeChb BBLUIOB ropOymu. Takum oOpa3om, MbI
aHaIM3MPOBaIY JaHHBIE HE IIPOCTO [IJIsI HAnOoJIee Ipo-
JIYKTUBHOTO PETrMoOHa, HO W (PAKTWUIECKM IS €IMH-
CTBEHHOTIO peruoHa Ha o-Be UTypyIl, rae ocyliecTBIIsI-
€TCSI BOCIIPOM3BOICTBO U IIPOMBICE]I TOPOYIIIN.
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[TpuBeneHbI JaHHBIE O BCTPEYaeMOCTH 3PUTPOLIUTOB C MUKpOsiIpaMu U ¢ noBpexneHusimu JIHK, BbisiBsi-
embiMu MetonoM JIHK-komer, y nema Abramis brama (Bo3pact 3+...4+) u cepebpsiHoro Kapacs Carassius
gibelio (4+...5+) nenbthl p. Bonra B ceHTs16pe 2021 r. CpenHsisi YacTOTa BCTPEUYAEMOCTH SPUTPOLIMTOB C
MUKPOSIIpaMHM Y UCCIIETOBAHHBIX PHIO HAXOAMIACh B TIpeIesiax HOPMBI ISl TAKMX KJIETOK, 00pa3yIoLInXCs
pu crtoHTaHHOM MyTtareHese (0.5—1.0%o0). J1omst ocoGeit, y KOTOpPbIX ObLT MPEBBIIIEH 3TOT Mpeae, B UC-
cJenoBaHHBIX BbIOOpKax coctaBmia 25.0 (yrer) u 26.6% (cepebpsinbiit Kapach). Muneke JIHK-komer, ot-
paxarwluii meppuuHbie noBpexaeHuss JAHK, coctaBui y Jjielia u cepeOpssHOro Kapacsi COOTBETCTBEHHO
0.21 £ 0.03 1 0.26 £ 0.02 u koppenuponain (= 0.71, p < 0.05) y cepedbpsiHOro Kapacst CO BCTPE4aeMOCThIO
SPUTPOLIMTOB ¢ MUKpoOsapaMu. ['emaroornyeckrue 1 OMOXUMUYECKHE TToKa3aTe I UCCIeIOBAHHBIX PbIO
OBLIM B IIpeeiax, XapaKTEePHBIX IJIsI 9TUX BUIOB 13 BOTOEMOB CO CJ1Ia00ii aHTpONOreHHOI Harpy3Koii. B me-
JIOM TIOJTyYE€HHBIEC PE3yJIbTaThl TTO3BOJISIIOT CUMTATh YCJIOBUS CYILIECTBOBAHUS Jiela U cepeOpsTHOro Kapacst
B ienbTe Bosry BosiHe 61aronpusiTHBIMU C TOYKM 3pEHUSI TEHOTOKCUYECKOM CUTYalluH.

Karoueswie caoea: neur Abramis brama, cepeOpsiHblid Kapach Carassius gibelio, 5pUTpOLIUTHI, MUKPOSIIpA,
JAHK-xoMeTbl, reMOTI00MH, CKOPOCTh OCeIaHUsI 9PUTPOLIMTOB, XOJIECTEPUH, IIIF0KO3a, peka Bora.

DOI: 10.31857/S0042875223020121, EDN: EZHCKZ

PanimonanpHOE mpUpPOIOIIOIBE30BaHNE HEBO3MOXK-
HO 0€3 IIpOBeaeHMs 9KOJIOTMYECKOTO MOHUTOPUHTA.
Heob6xoaumo cBoeBpeMeHHOE OOHapy>KeHHE BBI3bI-
BaIOIINX TeHETUYECKUE MOBPEXICHUSI TOKCUKAHTOB
(Villella et al., 2006; U3pasnb, 2009). Tsaxénsie me-
TaJJIbl, TTOJULIMKINYECKUE apoOMaTHYeCKUEe YIJIeBO-
JIopoAbl, TIECTULIMABI, 00Jiafas IMOBBIILIEHHON MyTa-
T€HHOM aKTUBHOCTBIO, HECYT B ce0e OMacHOCTh Hapy-
IIEHUST TIOCTOSTHCTBA M 1IEJIOCTHOCTH T€HETUYECKOTO
romeocTtaza opranmsma peio (HemoBa, Bricoikas,
2004; Opmxonukuaze u ap., 2014). IIpoucxonsdiue
IIPU TOM ITOBPEXKASHMSI, TAKME KaK Pa3pbIBhI LICTICH,
MoTepsI MM XMMUYECKOe U3MEHEHNE a30TUCTBIX OC-
HoBaHuii, ciumBky JIHK-IHK-6e10K, MOTyT reHe-
pUpOBaTh MyTall!, B UTOT€ IPUBOASIINE K aKTUBALIN
arornTo3a, TMOeM KJIETOK, 3aITyCKy KaHIIepOreHe3a,
BO3HUKHOBEHMIO 3a00JIeBaHUIA U TTPEXKIEeBPEMEHHOMY
crapenuio opranusma (Wang, 2001; Chakarov et al.,
2014; Basu, 2018; Vijg, 2021). Buoyornueckue mno-
CJIe[ICTBUSI HAKOIUICHUSI MyTallMii B COMaTHMYECKMX
KJIeTKaX MPOSIBIISIIOTCSI HAa KJIETOYHOM, OPTaHHOM, Op-

TaHU3MEHHOM M, B WUTOTe, HA MOMYJISIIMOHHOM YPOB-
HsaX. OLIeHUTh CTeNeHb HapYIISHUS TEHETUYSCKOTro
roMeoCcTa3a BO3MOXHO ITpU IIOMOIIY LIMTOTeHETUYe-
ckux ucciaenoBanuii (Jha, 2008; MinbuHCKMX U 1p.,
2011; Opmxonukuase u ap., 2014), cpeam KOTOPHIX B
HacTosIllIee BpeMsi HanboJiee YacTO NCIOJIb3yeMbIMU
saBisiorcda Meton JIHK-koMeT 1 MUKpOSIIepHBIt TeCT
(KpsicaHos u np., 2018).

BricokouyBcTBuTenbHbIN TecT JJHK-komer (JIK)
MO3BOJISIET OLEHUTH IepBUYHbIC TToBpexKaeHus1 JTHK.
IMpennoxennsiii (Rydberg, Johanson, 1978) u Bno-
CJIeICTBMM yCOBEpPIIICHCTBOBaHHLIH (Singh et al., 1988;
Olive, Banith, 2006) MeTOI OCHOBBLIBAETCS HA IIPUH-
murte murpanuu nospexnaéHHoi JHK kinerox, nM-
MOOMJIM30BaHHbBIX B arapo3HBIil Tellb, B DJIEKTpUYE-
CKOM noJie. MUKpOSIIEpHBIIA TECT BBISIBISIET BOZHUKA-
IOIIME B IIPOLIECCe KJIETOYHBIX NEJIEHWI HapyILICHUS
MpY pa3pbiB€ XpOMOCOM (KJIACTOTeHHBIN 2P deKT)
VI 00pa30BaHUU OTCTAIOIINX XPOMOCOM (aHEyTreH-
HbIM 3¢ dekT). Mukposapo (M) saBnsieTcst ppar-
MEHTOM sipa KJIETKU, BKJIIOYAIOLIUM B ce0sl TOJILKO
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yacTh TeHOMa. YacTo mBa 3THMX MeToma HOTIOHSIOT
JpyT Apyra IjIsl MOJydeHUs HauboJjiee TOUHBIX JAHHBIX
0 TeHOTOKCUYHBIX 3ddekTax (Bombail et al., 2001;
Hussain et al., 2018; Obiakor et al., 2021).

UccnengoBanus 3tnx 3¢ eKTOB IIpUOOpETAIOT BCE
OoJbliiee 3HaUEHNE B KauyeCTBEe paHHEM Mepbl OOHA-
pPYXeHUsI MyTareHHOTO BO3AEMCTBUSI Ha PbIO, KOTO-
pble SIBJISIIOTCSI YIOOHBIMU TECT-O0BEKTaAMM BOIHOI
cpenbl. Takue uccliemoBaHUST TTO3BOJSIOT OLIEHUTH
HE TOJIBLKO COCTOSTHUE TTONYJISIIUY PHIO, HO M OGHapPY-
XKUTh B €CTECTBEHHOM Cpejie BellleCTBa, CIIOCOOHBIE
aKKyMYJIMPOBAThCS B pbIO€ U IPYTUX XKUBOTHBIX, KO-
TOPBIX YEJIO0BEK UCIOJb3YET B MUIIY, U ITO3TOMY I10-
TEeHIIMAJILHO OMAaCHBIC M3-3a KaHIIEPOTeHHBIX 1 Tepa-
ToreHHbIX 3(pdexToB (Jha, 2008; Pawar, 2012; Orane-
csiH u ap., 2012; KpeicaHos u ap., 2018).

Jlemr Abramis brama (Linnaeus, 1758) u cepeOpsi-
Hb1i1 Kapachk Carassius gibelio (Bloch, 1782) oTHOCST-
Csl K IIIMPOKO pacipoCTpaHEHHBIM B MPECHBIX BOJOE-
Max EBponbl M A3nu BUIaM ceMeiCcTBa KapITOBBIX
(Cyprinidae). B HuzoBbsix p. Bojra jemr Beaer momy-
MPOXOJHOM 00pa3 >KM3HU, pa3MHOXKAasICh B peKe U
BbIXOAs Ha Haryll B Kacniuiickoe mope. CepeOpstHbIit
Kapach SBJISETCS MPECHOBOTHOM PBIOOH, HO B IIO-
cJieIHUE TOMIbl OH paCIIMPUII CBOit apeas B ciaboco-
JIOHOBATBIE YYaCTKU ceBepHoii yactu Kacnuiickoro
Mopsi. Jlem aBJisieTCs TUITMYHBIM O€eHTO(aromM, OCHO-
By €r0 IMTaHUS 3[eCh COCTABJISIIOT BBICILIME JTOHHbBIE
pakoo6pasubsie — g0 40% (Amphipoda, Cumacea,
Mysidacea u npyrue) u yepBu — 10 22% (Amphareti-
dae, Oligochaeta, Nereida u npyrue); B NMTaHUU Ce-
pe6PSTHOrO Kapacsd B OCHOBHOM BCTPEYAIOTCSI PACTU-
TeJIbHBIC OCTATKU, JIMYMHKU XUPOHOMUI U MEJIKHUE
MoJuttocku (Dreissena polymorpha (Pallas, 1771) u ipen-
craBurenu Gastropoda) (KpaBuenko, 2012a, 201206;
Epmunosa, 2018; Jlepammmna, Banos, 2018). B p. Bou-
ra MoBCEMECTHO 3TU BUBI SIBJISIIOTCS] TPAAULIMOHHBI-
MU 00BbEKTAMHU MPOMBIC/IA, HO B HACTOSIIEE BpeMs
YUCIEHHOCTD TIOITYJISIIINIM 3THUX PBIO, OCOOEHHO Jie-
1l1a, COKpaTUach, YTO OOYCIOBJIECHO 3HAYUTEIbHBI-
MU U3MEHEHUSIMU 3KOJIOTUYECKOM CUTyalluu B ce-
BepHoi yactu Kacnmiickoro Mmops u B neabTe Boarn
(JIesamuHa, MBaHoB, 2018; bapadanos, 2020).

3arpsisHeHMe BOJbl U JOHHBIX OTJIOXEHUI Bceit
nenbThl Boru u ycTheBOro B3Mopbsi He(pTenmpomyKTa-
MM, TSDKEJTBIMU METAJJIAMU U JIETKO pa3jiaraeMoii opra-
HUKOI HabmonaeTcss B TedueHre MHorux Jjet. K paiio-
HaM XpPOHMYECKOTO 3arpsi3HEHUsI OTHOCSTCSI y4acTOK
KOpeHHOoro pyciia Boiru Beiie 1. ActpaxaHb, HEKOTO-
pble pyKaBa e€ nefbThl, MenkoBoabe CeBepHoro Kac-
nmus 1 cBaJl myouH. CpegHeMHOroJIeTHUE ToKa3aTe-
JIU 1O BBIIIEYyKa3aHHBIM TOKCUKAHTaM MOTYT MPEBbI-
1IaTh MpeAebHO JOMYCTUMBIN YpOBeHb B 2.7—5.1 pasa
(BpexoBckux u n1p., 2009; Kapsiruna u ap., 2020). Tak-
K€ 3[eCh OTMEYAlOT MOBBIIIEHHbIE KOHIEHTPALUU
TpyaHOpAa3jaraeMbIXx XJOpPOPraHWYEeCKUX IeCTUIIN-
J0B. IX ICTOUHMKAaMU SIBJISIIOTCSI PEYHOI CTOK, CMBIB C
NpUOPEXKHBIX TEPPUTOPUIT CETBCKOXO3INCTBEHHO -

BOIMPOCHI UXTHUOJIOTUU Ne 2

TOM 63 2023

219

ro HazHavyeHMs 1 aTMochepHblii rtepeHoc ([letpeueH-
KoBa, PagoBaHoBa, 2020).

Ienp Hamreit paboThl — OIPENETUTD CTETIEHD TT0-
TEHLMAJTLHOTO BIMSIHUS aHTPOITOTEHHOTO 3arpsi3He-
HMs IeJIBTHI P. BoJra Ha 310poBbe Jiela U cepeOpsSTHOrO
Kapacs Ha OCHOBE OLIEHKH X T€eMaTOJIOTMYECKNX, OMO-
XUMWYECKNX Y TEHOTOKCHMYECKHMX MTOKa3aTeeii.

MATEPUAJI U METOIUKA

OO0BbeKTaMU UCCICOOBAHMS CIYKIIM 0COOU JIenia
(19 3k3., Bo3pact 3+...4+, cranmaptHas mivHa 25.0 =
+ 0.41 cMm, macca 350 £ 27 r) u cepeOpsTHOro Kapacs
(19 3Kk3., 4+...5+,24.0 = 0.38 cm, 332 = 19 1). PriOBI
OBUIM MOMMAaHBI CIIMHHMHIOBOM CHACTBIO C TPy3HU-
JIOM JU1SI IOHHOM JIOBJIU Ha XUBYIO TIPUMAaHKY (10X~
neBoii uepBb Lumbricus terrestris Linnaeus, 1758) B
centsiope 2021 r. B mpoToke nenbThl p. Bosira (pykas
XypayH) B KoopauHaTtax 46°06°03”—46°00703" c.ui.,
47°44'36” —47°32'56" B.1. (puc. 1).

[Ipyx3HEHHBIM METOIOM M3 XBOCTOBOI BEHEI Y
pBIO oTOMpanu KpoBb (MeTonuueckue yKa3aHus ...,
1999). N3roToBiIsiii Ma3Ky IS OIIpeIe/IeHIs YaCTOThI
BCTPEYAEMOCTH 3pUTpoLnTOB ¢ MSI, a Takke remapu-
HU3MpoBaHHbIe NTpenapartsl (1 : 50) wist reMaroaornye-
CKOro aHajim3a 1 ucciaegosaHust MerogoM JJHK-komer,
a Takke 00paslbl CHIBOPOTKM ISI OMOXMMHYECKHMX
HUCCIIENOBAHUM.

I'emarosiornyeckue ucciaeqoBaHUSI IIPOBOAVIA CO-
IJJACHO OOLIENPUHATHIM MeTonukKaMm (MeTtoauyeckue
yKazaHus ..., 1999). YpoBeHb reMornioorHa onpeae-
JISUIM  KOJIOPUMETPUUECKUM TeMUIJIOOMHLIMAHUIHBIM
MeTongoM JIpabKrHa ¢ TOMOIIIBIO CITEKTpodOoTOMETpa
BOkpoc I195-5300, Poccusi 1 HabOpOB pearcHTOB
“Arar”, Poccus nipu mmmHe BosHBI 540 HM. Yucno
SPUTPOLUTOB HOICUYNTHIBAJIIU C UCITOJIb30BAHUEM Ka-
Mepnl TopsieBa. J1s1 onpeneneHus CKOPOCTH oceia-
Hus apuTpounToB (COD) ncnonabzoBaiu COD-meTp
ITanuenkosa I1P-3.

B coorBeTCTBMM € OOIIETPUHITHIMA OMOXUMMIYE-
ckumu Metogukamu (Gornall et al., 1949; Trinder,
1969a, 1969b) u pu MCTIOTHL30BAHNH TOTOBBIX HA60-
poB peareHTOB (“Arat”, “OnabBeKC TMarHOCTUKYM ",
Poccust) B cCBIBOPOTKE KPOBU OIPEIEIsUIN KOJI4e-
CTBO O0IIIETO OeJIKa OMYPETOBLIM METOIOM, a ITIOKO-
3Bl M XOJIeCTepUHA — (hepMEHTATUBHBIMU METOIAMMU.

OkpallluBaH1e Ma3KOB IJisl onpeaeeHUs] KO-
yectBa MS1 mpoBommim metomoM PomaHoBCKOro—
I'imser (Hoofman, Raat, 1982). IlpenapaTtsl aHanm-
3upoBaid Ha Mukpockomne Carl Zeiss Axioscope 5
(I'epmaHust). B Kaxnom mipernapate rpocMaTpyuBaIv
1000 >pUTPOLUTOB, 3aTeM BBIUMCISIIN YacTOTYy
BCTPEUAEMOCTU 3PUTPOLIUTOB ¢ M — oTHolleHUue
yucaa KJIeTok ¢ M4 K oblieMy 4uciay NpoCMOTPEH-
HBIX KJIETOK, %o (Schmidt, 1975).

Crenenp mospexaeHus JHK onpenensnu me-
JouHbiM MeToaoM JIK (Singh et al., 1988). IIpenapa-
Thl UCCIeN0BaId Ha (hJTyOpECLIEHTHOM MUKPOCKOTIE
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Puc. 1. Kapra-cxema paiioHa otioBa (@) nemta Abramis brama v cepebdpsiHoro Kapacs Carassius gibelio B nenpre p. Bonra (pykas

XypayH) B ceHTsiope 2021 r.

Carl Zeiss Axioscope 5. IIpocmaTrpuBaiu 1o 50 kie-
TOK Ha rmnpemnapar. CTerneHb MOBPEXIAEHUS KIETOK
OlICHUBAJI B COOTBETCTBUM C OaJIbHOM 1Kajon: 0 —
noBpexaeHunii Het, 1—4 — moBpexnenust (1 — J€r-
Koe, 2 — cpenHee, 3 — 3HaAUYMTENbHOE, 4 — MaKCH-
MasnbHoe). CtenieHb noBpexaéHHocTy JIHK (mHaekc
JHK-xomeT) omnpenensnu 1o ¢opmyie (Collins
etal., 1995; Struwe et al., 2007): U = (Ony + 1n; +
+ 2n, + 3n; + 4n,) /%, toe ny—n, — auciao JHK-xo-
MET KaXJI0ro TUIa, X — CyMMa IpoaHaJu3upoBaH-
Hbeix [JIHK-KoMmeT.

CraTUCTUYECKWIT aHAIU3 TaHHBIX TPOBOIUIU Me-
TOJAMU OTMCATEIbHOM CTaTUCTUKMU. JlaHHbIE Mpen-
CTaBJIEHbI KaK CpelHee 3HaYeHMEe 1 ero CTaHIapTHas
omb6ka. [Tpu HopMalbHOM pacnpeneaeHU TaHHbBIX
JIOCTOBEPHOCTDb Pa3IMUMil OLIEHUBAJIU IO MapaMerT-
puyeckomy Kputepuio CTbhloeHTa, TIpU HEHOPMaJlb-
HOM — ITO HeTlapaMeTpuiyecKoMy Kputepuo MaHHa—
YutHu. s BbISIBJIEHUS] CTaTUCTUUYECKOW B3aMMO-
CBSI3U MapaMETPOB MPUMEHSIN KO3DMUIIUEHT KOp-
pensiuuu [MupcoHa (7).

PE3VIJIbTATHBI

Temamonocuueckue u buoxumuueckue nokazamenu
y JIella U Kapacs He pasindalnch, 3a UCKIIOYEHUEM

COD u ypOoBHS INIIOKO3bl, KOTOPBIE OBLIN BBIIIE Y Ka-
pacsa (tabnuua). KoadduimeHt Bapualium ypoBHSI
TTIOKO3BI ¥ Kapacs coctaBui 90%, Torma Kak y Jielia
oH 6611 ~ 17%.

Tenomoxcuueckue nokazamenu. Pactipenenenue M
B OJJHOM 3PUTPOLIUTE Y Jiellla U Kapacsd ObUIO CXOl-
HBIM — HAaCUWTHIBAIM HE OoJiee IBYX, B OOJBIIIMHCTBRE
ciy4aeB peructpupoBaiu omHo M (puc. 2). M3 1000
MPOCMOTPEHHBIX SPUTPOILIUTOB OJHOI OCOOU MaKCHU-
MaJlbHO PETUCTPUPOBAIN TPpU spuTpormta ¢ MA (y
cepeOpsiHOTO Kapacs). BersiBiaenHble MS1 ObUIM He-
0O0JIBIIIOTO pa3Mepa, OCHOBHAsI UX JIOKAIU3alUs OT-
MedeHa psSiIOM C OCHOBHBIM SIIpOM (puc. 2a), OMHAKO
B HEKOTOPBIX CITydasiXx OHU UMeU TMPUCTEHOUYHOE pac-
noJioxkeHue (puc. 20). [IpoaHanuznpoBaHHBIE 3pUTPO-
LIUTHI, COIIACHO BU3YyaJbHON KJlacCU(UKALUU, TIPea-
noxeHHoit KommHcoMm ¢ coaBropamm (Collins et al.,
1995), 1u60 He UMenu, MO0 UMEIU JIETKME MOBpe-
xnenust JJTHK (puc. 3). 1o reHoTOKCHMYECKHM TTOKa-
3aTelisiM UCCieJOBaHHbIE BUbl IOCTOBEPHO HE pa3-
JIMJaiuch (Tabnuna).

KoadhdunmeHTt koppensiiium (r) MeXIy BCcTpedae-
MocThio KJieTok ¢ M u nunaekcom JJHK-xomeT miist
nema coctaBui 0.89 (p > 0.05), ny1st cepeOpsIHOTO Ka-
pacs — 0.71 (p < 0.05).
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Puc. 2. Mukposiapa (—) B apuTpoluTax Jiewa Abramis brama () u cepedpsiHoro Kapacsi Carassius gibelio (0) nenwtbl p. Bosra

B ceHTs10pe 2021 1. 3aech u Ha puc. 3: yBenuueHue 10 X 40.

Puc. 3. OnieHKa LIMTOreHETUYECKO KapTUHBI 3PUTPOLIUTOB Jielia Abramis brama (a) u cepe6psiHoro Kapacsi Carassius gibelio
(6) nenwThl p. Bonra meronoM JIHK-komert B centsiope 2021 1. 0, 1 — cTrenieHb MOBPEXIEeHUS KJIIETOK.

OBCYXIEHUE

I'emaToyiormyeckre U OMOXMMUYECKIME TTapaMeT-
PBI KpOBU PBIO OTpaxaloT (pU3UOJIOTMUECKUIA CTaTyC
ocobu ((PYHKIIMOHMPOBAHUE MMMYHHOI CHCTEMBI,
Ne 2 2023
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CTEIIEHb BO3IEUCTBUS CTpecc-(pakTOpoB M TaK Oa-
Jiee), TO3TOMY MOTYT ObITh MCIIOIb30BaHbI IJIST OLICH -
KU BIIUSTHUASI aHTPOITOTeHHBIX (PaKTOPOB HA COCTOSTHIE
pe10 (Wagner, Congleton, 2004; MuxkpsikoB u 1p., 2020;
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KOHBKOBA u np.

T'emaronornyeckue, 6MOXUMHUYECKHE Y TeHOTOKCHYecKIe roka3areau (M *+ SE) kposu nema Abramis brama u cepeOpsi-
Horo Kapacst Carassius gibelio nenvThl p. Bosra (pykaB XypayH) B ceHTsiOpe 2021 1.

Mokasatem Jlewy CepeOpsiHbIii Kapach
n=19 n=19

I'emaronoruyeckue:

reMOmIOOUH, T/7 75.00 £ 6.47 81.88 = 3.02

YKCJIO SPUTPOLIMTOB, MITH/MKJT 0.76 £0.14 0.60 £ 0.06

CKOPOCTb OCeaHUs 3PUTPOLIUTOB, MM/4 2.00 £ 0.41* 3.60 £0.35
buoxumuueckue:

o01uii 6esok, /1 32,94 +2.75 40.63 + 3.41

XOJIECTEPUH, MMOJIb/JI 5.70 + 1.17 498 +£2.76

JII0KO3a, MMOJIb/JI 3.37 £ 0.56%* 14.14 + 3.29
I'eHoTOKCHYECKME:

BcTpeyaeMoCThb KIIETOK ¢ MUKpOsApaMHu, %o 0.75+0.48 0.93£0.23

Wunexc JHK-komer 0.21 £0.03 0.26 £ 0.02

IMpumevanue. Paznuuus mMexay BunamMu 3HauuMbl 1ipu p < 0.05 o kputepuio: * CrelogeHTa, ** ManHa—Yutuu. M = SE — cpenHee

3HAYCHUE U CTaHdapTHasda olobka.

3abotkuHa, CepenHskon, 2020; Witeska et al., 2022).
CpenHee KoinuecTBO reMoriioonHa u COD y jemia u
cepeOpsTHOro Kapacsl AeabThl p. Boiara cooTBeTcTBO-
BaJid 3HAYEHUSIM, ONpeaeEHHBIM Y 3TUX BUIOB PHIO
U3 OTHOCHUTEJIbHO YMCTBHIX Majibix peK Poccumn, uu-
croro yyactka p. Casnuiika bonarapuu m MeHee 3a-
IPSIBHEHHON HIMXKHE yacTu 3amopoXkCKOro BOIO-
xpanunnina (Kypammuna u np., 2015; Zhelev et al.,
2016; Kurchenko et al., 2020). [Tpu 3TOM KOJIMYECTBO
SPUTPOLIUTOB Y UCCIEAOBAHHBIX HAMU Ocobeii Jiela
U cepeOpsIHOTO Kapacsi 0Ka3ajloCh 3HAYUTEIbHO HU-
2Ke, YeM MTPUBOJIST YKa3aHHbIE BblllIEe aBTOPbl. YPOBEHb
reMOINIOOMHA XapaKTepU3yeT MOJTHOLIEHHOCTh BBITION-
HEHUS KPOBbIO JIbIXaTeJIbHON U TPAHCIIOPTHOMN (hyHK-
1M, TT0 OBBIIIIeHHOMY ypoBHIO COD MOXHO CYyINTh
O HaJMYMU aHOMAaJIbHBIX MATOJOTMYECKUX COCTOSI-
HUI, HallpuMep, BOCHAJTUTENBLHOTO Mpollecca, TakKXKe
3TOT IOKAa3aTelb YBEJIMYMBAETCS BCIEICTBUE U3MeE-
HeHUs 6eJIKOB ChIBOPOTKU KpoBH (John, 2007). Yuc-
JIO SPUTPOLIMTOB B KPOBU PHIO MOXKET YMEHbBILIAThCS
MpuY CHUXKeHUM TemiiepaTtypbl Bonbl (Lecklin, Nikin-
maa, 1998). Ilpu nocTtaTouHol 00eCTIeY4eHHOCTU KOP-
MOM 3TOT reMaToJIOTUYeCKH il moKa3aTeslb OCTa&TCs
ctabuinbHbIM (Rahmati et al., 2019). OceHblo TemIiepa-
Typa BOJIbl CHUIKAETCSI, a Y KApIOBBIX PbIO 3aBeplIaeTCs
HaryJbHbBII Mepuoa, — BO3MOXHO, B KOMILJIEKCE 3TO
MOTJIO IPUBECTU K O0Jiee HU3KOMY YPOBHIO 3pUTPOLIU-
TOB Y UCCJIEJOBAaHHBIX JIEIIa U CepeOpsIHOTO Kapacs.

ITouTtu Bce ucciegoBaHHbIE OMOXUMUYECKUE T10-
KasaTeJ I KPOBU HAXOIWIVCh B MpeAeaaX U3BECTHBIX
MX 3HAYEHUIA, OTIpeIeJIEHHBIX paHee y JIella U Kapacs
Ipyrux BomoéMoB Poccum u Boctounoit EBporsl, B
TOM 4YHMCJ€ U OJAarornoay4HbIX IO TOKCHUKOJOTHYE-
cKoit oocraHoBke (Bunorpamos, 2011; Simkov4 et al.,
2015; Kypammmua n np., 2015; 3aborkmHa M 1p.,
2017; Kurchenko et al., 2020). B atux BomoémMax y je-

111a KOJIMYEeCTBO oO1ero 6eiaka cocraBisiio 24.3—
26.6 r/n, xonecrepuHa — 3.50—6.54 MMOJIb/JT, TIIIO-
Ko3bl — 1.90—3.32 MMoIb/J1; y Kapacsi COOTBETCTBEH-
HO 52.5 /1, 6.07 1 2.40 MMOJIb/N1. YPOBEHD [ITIOKO3BI
Yy cepeOpsTHOro Kapacsl OKa3aJiCsl MOBBILICHHBIM ITO
CPaBHEHMIO KaK C IIPEACTAaBUTC/ISIMUA CBOETO BUIA U3
JpYrux BOJOEMOB, TaK M C JiemioM. Peibam cBoIi-
CTBEHHa OOJIbIlIasi AMIUIMTYIa BUAOBBIX M UHANBUIY-
aJIbHBIX KOJIEOAHWI KOJTMUECTBA NIIOKO3bI B KPOBU, UTO
CBSI3aHO C MEHEe COBEPIIEHHBIM MEXaHU3MOM PETYIIsI-
uu e€ ypoBHs (Inucenkasi, 1975). YBeauueHue co-
JIep>KaHUsl TIIFOKO3bI B KPOBU PHIO COMPSIKEHO C UH-
TEHCUBHBIM PACITaJlOM IIMKOTeHA IeYeHU U MaJlbIM
WCIIOJIb30BAHUEM TIJIOKO3bl TKAHSIMHU OpraHU3Ma
(Ilponuna, Kopsirmna, 2015). IlpununHOIi ITOBBIIIIEH-
HOTO CcolepXXaHUs YPOBHSI TIIIOKO3bI MOT CTaTh U
CcTpecc, CBSI3aHHBIN C BbJIOBOM PBIO, IIPU 3TOM TaKOe
NoBBIIIeHUE sBIsIeTcss oopaTtuMbIM (Pankhurst, 2011).
3HAYUTEIbHO TIOBBIIIIEHHBIN YPOBEHb IIIOKO3BI (110
37.0 MMoOJIb/JI) OTMeYaJI y cepeOpsIHOro Kapacs
yyacTtka p. Camapa (YKpauHa), KOTOPbIi XapaKTe-
pu3yeTcsl BLICOKOI CTeNeHblo 3arpsi3HeHus (Mar-
koBa, [Iapamok, 2020).

CpenHsist YyacToTa BCTpe4yaeMOCTU KJIeTOK ¢ M y
HUCCeA0BaHHbBIX PHIO BXOAWJIA B MPEAebl TOMyCTHU-
MbIX 3HAUEHU I, U3BECTHBIX IO padoTe MabuHCKUX ¢
coaBTopamu (2011), cormacHo KOTOpPbIM B HOpMe
BCTpeYaeMOCTb KJIETOK ¢ MS nmpu CHOHTAaHHOM My-
TareHe3e He npeBbimaet 0.5—1.0%o. 1151 cpaBHEHUS:
y Jiela OIHOTO U3 HaMeHee 3arpsi3HEHHBIX YJaCTKOB
PriouHckoro Bomoxpanwimina (Borokckmii 1i€c) Ko-
JIMYECTBO 3pUTpornToB ¢ MS He npeBbimaio 1.1%o; y
cepeOpsIHOro Kapacsl U3 MeHee 3arpsi3HEHHBIX y4acT-
KOB p. [lecHa 3TOT moKazaTeb goxomwi mo 0.7%o, n3
HamboJiee 3arpsI3HEHHBIX yYacTKOB p. JlHenp — 10
1.7%o0, a npu coaep>KaHUU PHIO B aOCOTIOTHO YHUCTOM
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BoJe (KOHTpoJIb) He npeBbial 0.2%o (I'epmaH u 1p.,
2010; Tsangaris et al., 2011; 3aboTkuHa u ap., 2017).
Cpenu Bcex UCCeTOBaHHBIX 0cO0Oeil ObLIN PhIObI, Y
KOTOPBIX KJIETKHM ¢ M mipeBhIlIanu yKazaHHYIO BbI-
me HopMmy. Joas Takmx ocoOeil y jelra cocTaBuja
25.0% (BcTpewaemocTth 2.0 + 0.20%0), y cepedbpstHOTO
Kapacs — 26.6% (2.25 £ 0.25%0). OnHako 31mech clie-
JIyeT YYUTHIBATh BJIMSIHUE CTpecca, UCIIBITHIBAEMOIO
pBIOOIi TIpU €€ monMKe. Beap, Kak yCTaHOBJIEHO Ha
npuMepe crepiasaau Acipenser ruthenus, ctpecc-gak-
TOPBI CITOCOOHBI YBEJIMYMBATh KaK YMCI0 pbio ¢ M4,
TaK ¥ Jo10 abeppaHTHBIX 3puTponToB (Kaminmio-
Ba u 1p., 2013).

Pesynberathl uccienoBaHus peid p. Boira mokasza-
1 60Jjiee BBIpaXX€eHHOE T€HOTOKCUUYECKOE BO3eli-
CTBHE Ha OPUTPOLIUTHI CEpeOPSTHOTO Kapacs Mo CpaB-
HEHMIO C JIEIIIOM, YTO MOXKET OBITh CBSI3aHO C OCOOEH-
HOCTSIMH BKOJIOTMM 3TNX BUIOB. CepeOpsHEIN Kapach
CMOCOOEH XUTb B HEOJIArornoJydHbIX YCIOBUSX MPU
HU3KOM YPOBHE KHUCJIOPO/Ia, 3aMeIJICHHOM TSUYCHUH,
TOIJa Kak Jiell OoJjiee TpeboBaTeIeH K cpeae oouTa-
Hus. B coctaBe nmuiu cepeOpsiHOro Kapacsl 3Ha4Yu-
TEJIbHYIO JOJIIO 3aHUMAIOT MeNIK1e MoJutiocku (D. poly-
morpha n ipeactaButenu Gastropoda) — opraHU3MBbI-
dunbpTpaTophl U AeTpUTOdaru, aKKyMyJaupymolie
TOKCUKAHTHI, B TOM YMCJI€ M KAHIIEPOT€HHBIC TSKE-
JIbIE METaJlIbl, HE(PTEIPOMAYKThI, TOIIA KaK B ITUIIE-
BOM CITEKTpE Jielia OHU cocTaBistior Becero 10% (Kpa-
BueHKO, 20126; Epmuiosa, 2018).

PaHee reHOTOKCUUYECKUE UCCIIETOBAHUS Jiella U
cepeOPSTHOro Kapacst BEIIBUIIU TTPSIMYIO 3aBUCUMOCTD
crernieHu nospexxaeHuss JIHK ot xapakTepa v cuJjibl 3a-
IpsI3HeHMST BogHOU cpenbl ooutanmst (Kosti¢ et al.,
2016; Simonyan et al., 2016). [1o BeauunHe onpene-
néHHoro Hamu uHiaekca JIHK-komer y jema u ce-
peO6PSTHOrO Kapacs, COCTaBIISIOIIEM COOTBETCTBEHHO
0.21 £0.0310.26 = 0.02, MOXXHO IPEANOIOXKUTH HE-
3HAYUTEJbHOE TeHOTOKCUUECKOE BIUSIHUE BOM, MPO-
TOKU JeNbThl Bojru; Hampumep, y 30J10TOM PLIOKU
Carassius auratus, coiepKalileiicss B JIaOOpaTOPHBIX
YCJIOBUSIX C OTCYTCTBUEM MPSIMOTO TeHOTOKCUYECKO-
IO BIIMSIHUS, 3TOT MOKa3aTeiab He npeBbimaeT 0.35—
0.38 (Cavas, Serpil, 2007).

BenmumuuHbl K03hOULMEHTOB KOPPEISIUN TeMa-
TOJIOTUYECKUX U OMOXUMUYECKMX ITOKa3aTelieit Kpo-
BU Jiellla ¥ Kapacs Obi MeHee 0.5, 4To cBUIETEIb-
CTBYET O CJIa0bIX B3aMMOCBSI3SIX MEXKIY 3TUMU MOKa-
3aTe/iIMU Ha MOMEHT IPOBEICHUST MCCICAOBAHMSI.
To ecTb Ipu HAIUYUM CIAOBIX LIUTOTEHETUYECKUX
HaApyIIEeHNW WX KIWMHUYECKHE IMPU3HAKU B KPOBU
pBIO MOTYT OTCYTCTBOBATh, JIMOO MPOSIBISITbCS HE-
3HAYUTEJIHHO.

KoadhduumeHTsl Koppeasinuu MexXIy BcTpedae-
MOCTBIO 3puTpouToB ¢ M n nnnekcom JIHK-ko-
MET YKa3blBalOT Ha BHICOKUI YPOBEHb B3aMMOCBS3U
3TUX TOKa3aTesell y Jiella u cepedpsaHOro Kapacs.
Panee Ha nipumepe Labeo rohita ObLIN OTMEYEHBI
3HAYUTEJIbHbIE B3aUMOAEUCTBUS MEXAY TOBpEXIe-
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uueMm JHK, nanykoneit M4 n snepHBIMI aHOMAJIN -
amu (Hussain et al., 2018).

SAKJIIOYEHHME

Takum oGpa3om, y jemia U cepedpsiHOro Kapacst
JIeJIbTel Boyiry BBISIBJIEHBI HEOOJIBIINE OTKIOHEHUS
reMaToJIOTUYECKNX, OMOXMMUYECKUX U IIUTOT€HETH -
YecKHuX ITokazaTejieii KpoBu. OTMeYeHBbl HE3HAUU-
TenbHbIe oBpexaeHus JHK 1 Hu3Kkast yactoTa Bo3-
HUKHOBeHMs MSI B apuTpounTax, mpu 3TOM reMarTo-
JIOTUYECKHUE U OMOXMMUYECKHME MOoKa3aTesu ObLIM B
npenenax, XxapakKTepHbIX IJIsI 3TUX BUAOB PhLIO U3 BO-
TOEMOB CO CJIa00If aHTPOIIOTEeHHOM Harpy3koii. Pe-
3yJbTaThl IO3BOJISIIOT CUMTATh YCIOBUS CYIIECTBOBA-
HUS B IeabTe Boaru Takux peio, Kak JIel U cepeopsi-
HBIA Kapach, BOOJIHE OJaronpusITHBIMU C TOYKU
3pE€HUS TEHOTOKCUYECKOI CUTyaluu.
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JUATHOCTNYECKOE SBHAYEHUE BUOXUMHNYECKHNX
U TUCTOMATOJOTUYECKUX IMOKA3ATEJEN
BbIYKA-KPYIVIAKA NEOGOBIUS MELANOSTOMUS (GOBIIDAE)
JIJIA OLIEHKU KAYECTBA BOJIHO¥ CPEJbI*
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M3yyeHue npeobpa3zoBaHUs OMOXMMUYECKUX PEaKIIMii B TUCTOITATOJIOTUYECKUE aIbTepallii UMeeT BaX-
HOe 3HaUYeHUe ISl UX KOPPEKTHOTO MPUMEHEHMsI B KaueCTBe OMOMapKepoB paHHei OMOIMarHoCTUKU BO-
noemoB. Llenb HacTosIIIIETO MCCIe0BaHUS — aHAIM3 OMOXMMUYECKUX TToKa3artesieil (AaKTUBHOCTH CyTIepOK-
CUAIMCMYTa3bl, KaTajia3bl, aMMHOTpaHcdepas, 1ienouHoi dhocdarasbl, conepxaHus IPOAYKTOB OKUCTU-
TeJIbHOU MoaudUKaIUU OEJIKOB, TTIePEKUCHOTO OKUCJICHUS JTUMUIOB, aJIbOyMUHA 1 MOYEBUHBI) B TKAHSIX
ObluKka-kpyriasika Neogobius melanostomus (Pallas, 1814) ¢ pa3HbIM YPOBHEM I'MCTOIIATOJIOTMYECKUX U3Me-
HeHUil. Pe3yibTaThl rMCTONATOOTMYECKUX UCCIIeIOBaHWM Ka0p, ITOYeK U MeYeHU pbl0 MO3BOJIWIIN yCTa-
HOBUTD 24 MaToJIOrMYecKue abTepaliuy, OTHOCSIIMECS K ITSITU TUIaM MOBPEXKIEHUI: HapyllieHe KpoBooOpa-
1LIEHUsI, BOCTIAJIMTEJIbHbIE PeaKIIuU, TIPOrPECCUBHBIE U PETPECCUBHbBIC U3MEHEHUSI, TOOPOKAaYeCTBEHHbIC OITy-
XOJIU. YCTaHOBJIEHA CBSI3b MEXIY HEKOTOPBIMM IaTOJOTMYECKUMU W3MEHEHUsMU (HEKpo3 HedpOIMTOB,
HEKpO3 1 aTpodust OTAETbHBIX MOUEYHBIX KAHAJIBLIEB, HEKPO3 TENMAaTOMTOB) K OMOXMMUYECKMMMU TTOKa3aTes -
MU (aKTMBHOCTBIO aJJaHMHAMUHOTpaHcdepasbl U IIeJ0YHOI (hocdaTasbl, coaepkaHUEM IIPOAYKTOB Iepe-
KMCHOTO OKMCJIEHUS JIUTIUIOB) TKaHel Obruyka-kpyrisika. [lokazaHo BbICOKOE TMarHOCTUYECKOe 3HAaUeHUE
COBMECTHOTO TTPUMEHEHUsI OMOXMMUYECKUX U TUCTOMNATOJIOTMYECKUX TToKa3aTesieil TkaHeil OblYKa-Kpyr-
JISIKA U1 KOPPEKTHOM MHTEPIpeTalliy Pe3yJIbTaTOB UCCIIENOBAHUS ITPU OLIEHKE KauyeCcTBa BOAHOM Cpebl.

Karoueswie croga: 66190K-KpyTsik Neogobius melastonomus, ONOXMMHUYECKUE TTOKA3aTeJIU, TUCTONATOIOTH -
yecKMue U3MEHEHMSI, TTOJIYKOJINYEeCTBeHHBII aHanu3, YépHoe Mope.

DOI: 10.31857/50042875223020224, EDN: FADDUH
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N3 npubpexnst npoBuHLMKM KxaHbxoa (BeetHaMm, FOxxHo-KuTaiickoe Mope) onvcaH HOBbI Bun Chromis
oligactis, xapakTepu3ylUUHCSI yMEPEHHO BBICOKUM TeJIOM (COAepKUTCS 2.2 pa3a B CTaHAAPTHO IIMHE),
ITaBHUKOBO# hopmyioit D XIV, 10; A 11, 10; Pi, 15—16; TpeMst KECTKMMU KpaeBbIMU JIydaMU XBOCTOBOTO
IUTaBHMKA, 26 )abepHBIMM THIMMHKAMU B HAPY>KHOM psIy Ha IepBoit myre v 19 mpoOoaEHHBIMU YeITysIMU
B iepeaHeit 60KoBOI TMHUU. [0JIOTUTT HOBOTO BHIa MOMMAaH Ha MaJIbIX IYOMHAX, YTO HETUITMYHO TSI UH-
JI0-TUXOOKEAHCKNX BUJOB XpPOMUCOB C 14 KOJIOUYUMU JlydaMU B CIUHHOM TJIaBHUKE.

Karoueessie croea: pplIObI KOPAJUIOBEIX pudoB, cucTemaruka, FOxHo-Kuraiickoe Mmope.

DOI: 10.31857/50042875223020194, EDN: EZXNGY

Pon Chromis Cuvier, 1814 xapakTepu3yeTcsl Hau-
0OJIbLIMM BHIOBBIM pPa3HOOOpPa3UEM B cCeMeucTBe
Pomacentridae, Bkatouast 102 BaTuaHBIX BUIA, 9UCITO
KOTOPBIX, BEPOSITHO, el JajieKO He OKOHYAaTeJIbHOE,
TaK Kak TOJIbKO 3a rnocieaHue 10 et 6pu10 onucaHo
12 BunoB (Fricke et al., 2022). 310 cTaiiHble INIAHKTO-
HOSIIHBIE PBIObI, Yallle BCETO CBI3aHHBIE C KOPAJIJIIO-
BeIMU pudamMu, Xxapakrepuaytomuecs 12—14 (penko 15)
KOJIIOUMMM JydamMu D, HaaudueM NOBYX WIN TPEX
KECTKUX KpaeBbIX Jyueil B Kaxnoit jomnactu C, mo-
KPBITBIMU YellyEll UHGPaOpOUTATLHBIMU KOCTSIMU 1
He3a3yOpeHHBIMM CBOOOIHBIMM KpasiMu infraorbita-
lia u pracoperculum (Allen, 1975, 2001). BumoBoii co-
CTaB XpOMMCOB B UxThoayHe BbeTHaMa oKoHUYaTe b-
HO He ycTtaHOBJeH. COIIacCHO MOCAEAHUM JaHHbIM,
KOMITWJIMPYIOLIUM JIUTEpaTypHbIE CBOAKU U OMpee-
JIeHUsI KOJUIEKLIIMOHHBIX COOpOB U3 Boa BbheTHama,
xpansmmxcs B Koponesckom my3ee Onrtapuo (Ka-
Hana) u KanudopHuiickoit akanemuu Hayk (CIIA),
B Ipuobpexbne BbeTHama orMeueHo 23 Buia — BCe OHU
BCTpeYeHH B 3al. HsguaHr u/uimM B Bomax y
o-BoB Crpatiu (Rainboth et al., 2012).

Bo Bpewms nosieBbix paboT Bo BeeTHame B I. Hs-
yaHTr B 2007 I. U3 MOCTYyTAIOLIMX B aKBApUYMHbII Ma-
ra3uH MECTHOIO TOProBlia YJI0BOB pblIOAKOB MbI MPU-
o0Opesiu HEOOBIYHBIN 3K3eMIUIsIp Xxpomuca. TouyHoe
MECTO €ro BbLIOBAa HEU3BECTHO, OJHAKO MaTepuas B
MarasuH TocTynajdl UCKIIOUYUTEIbHO C KOPaJLJIOBBIX

pudoB ocTpoBOB B 3a1. HauaHT 1 Haxoxasteiics noxn
KOHTpoJieM BreTHama yactu o-BoB CripaTiiv MpOBUH-
mn Kxanpxoa. M3ydeHune 3Toro sK3eMInisipa rmokasa-
JIO eT0 pe3KUe OTINYMS OT U3BECTHBIX MPeICTaBUTE-
Jiefi poma, U B HacTosillell cTaTbe MPUBEIEHO €ro
olnurcaHue, Kak HOBOTO BU/A.

MATEPUAJI U METOIUKA

Tonmotum HoBoro Buma xpaHutcst B MHCTUTyTE OKea-
Honoru PAH (MO PAH), MockBa, ero 3TMKeTOYHbIE
JAHHBIE PUBEACHBI ITpU onucaHy. PUKCUPOBAHHBIM
B 6%-HOM (hopMaJMHe 3K3eMIUISIP B IMOCICIYIOLIEM
nepesen€H B 70%-HbIi1 3TAHOI Ij1sI TOCTOSITHHOTO Xpa-
HeHMs1. MeTOIVKY U3MEPEHUIT U MOACYETa MEPUCTU-
YeCKUX MPU3HAKOB COOTBETCTBYIOT OITMCAHHBIM pa-
Hee (Hubbs, Lagler, 1958; Pyle et al., 2008). dnuny P
W3MEPSUTN OT BEPXHETO KOHIIA €TO OCHOBAHMUS IO BEP-
mmHbL. [IpemopcanbHast opmyia 1aHa 1o AJTLCTPOMY
¢ coaBTopamu (Ahlstrom et al., 1976). B Tekcre uc-
MMOJIb30BaHKI CeAyIolIne cokpalueHus: D, A, P, Vu
C — COOTBETCTBEHHO CITMHHOM, aHATbHBIN, TPYIHEIE,
OpIONTHBIC M XBOCTOBOM TUIaBHUKM; SL — cTaHmapr-
Has InHa. 3HaYeHUs MEPUCTUYSCKUX ITPU3HAKOB,
pa3nauJalolyecss Ha pa3HbIX CTOPOHAX Tejla, pasjie-
JIEHBI KOCOI1 uepToii (/).
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Chromis oligactis sp. nov., ronoturt ©O PAH Ne 03640, SL 79 MM: a — o01uii BuI, 6 — peHTreHOrpamma.

PE3VYJIBTATHI U OBCYXIEHUWE
Chromis oligactis Prokofiev et Astakhov, sp. nov.

(prcyHOK)

MaTtepuan. MO PAH Ne 03640, romotun SL
79 mMm, KOxHo-Kwuraiickoe mope, BbeTHam, mpos.
KxaHbxoa, ocTtpoBa B 3aj1. Hsiuanr uiu B apx. Cripat-
Ju, 8°—12° c.u1., 109°—115° B.A., KycTapHbIi TPOMBI-
ceJ1 IUIST aKBapUyMHOM TOPTOBIIN.

Hdwuaruo3. Bugpona Chromis ¢ 14 Xomodumu j1y-
yamu B D, 10 BeTBUCTBIMM JTydamMui B Du A, 16—17 nyda-
MU B P, TpeMsi )KECTKMMU KpaeBbIMU JTydaMU B BEpXHE
¥ HokHel ormacti C, 26 kaGepHBIMU THIMMHKAMU B
Hapy>KHOM psIIy Ha TIepBoit ayre, 19 mpobonéHHBIMU
YelrysIMA B TIepemHel OOKOBOI JIMHUM; MaKCUMaJTb-
HOI BBICOTOM TeJa, yKiaabiBaloleiicsa 2.2 paza B SL;
HEeOOJBIINM TEMHBIM TISITHOM B OCHOBaHuMW P, 0e3
BBIIEIISTIONINXCS CBETIIBIX MW YEPHBIX YIACTKOB WITH
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HOBBIN BUJI TOMALIEHTPOBBIX PbIb POIA CHROMIS (POMACENTRIDAE)

KOHTPACTHOTO PUCYHKa Ha Teje Y (PUKCUPOBAHHBIX
9K3EMILISIPOB.

Onucanue (pucyHok, a). D X1V, 10; A 11, 10; Pi,
15/i,16; V1,5, Cv+1+7+ 6 + 1+ v, xEcTKux Kpa-
€BbIX JIy4YEU TPU.

Teno ymepeHHO BbICOKOE, 2.2 pa3a COACPXKUTCS B
SL; HauMeHBbIIIas1 BBICOTA XBOCTOBOIO cTeOst 1.4 pasa
YKJIaJIbIBAa€TCsI B COOCTBEHHOM iTHe. [0JIoBa TpUK b
conepxutcs B SL, B 1.4 paza MeHbllle MAKCUMAaJIbHOI
BBICOTHI TeJjia, NPUXOASIIEHCS Ha MEPEAHIO TPeThb
ocHoBaHUs D, €€ nopcajbHbIiA KOHTYP MPaKTUUYECKU
MpPSIMOM OT BEPUIUHBI PbUIA K 3aTbUIKY; 1OPCalbHbII
KOHTYp Tejla paBHOMEPHO OYTOBUIHO BBINYKJIBIA OT
3aThUIKa 0 Hayaja XBOCTOBOIO CTeOJIsI, B 3aMETHO
OoJbliieii cTeneHn, YeM BeHTpaIbHbIN KOHTYp. [71a3
HeOosIblIoM, 2.9 pa3a B IJIMHE TOJOBLI; PHIJIO B IMOJI-
Topa pa3a Kopoue nuaMmerpa riasa. Pot kocoit, Bepx-
HSISI YEJTIOCTh OKaHYMBaeTCs MOoJ NepeaHeil TpeThio
r7a3a IMo4YTHU Ha YPOBHE MEpeaHEero Kpas 3padyka, I'y-
OBI XOpOIIIO pa3BUTHI. HskHedemocTHOI cycTaB pac-
MOJIOKEH Ha BEPTUKAJIU cepearHbl opouThl. Ha uesto-
CTSIX MEJIKME KOHMYECKUE 3yOhl TI0JIOCKAMU, B 3aTHEM
yactu dentale mepexoasiinye B OOUH Psil, YBEIUYEH-
Hble B HAPY>KHOM PsIIY; COITHUK U HEOHBIE KOCTU Oe3
3y00B. /IBe HO3IpU B BUIe KPYIHBIX IIOPOBUIHBIX OT-
BEpPCTUI MPUMEPHO OAMHAKOBOIO AIMaMeTpa, mepe-
HsIsl OTKpbIBAeTCsl BIIEpEN 1 BOOK cpasy Hal BepXHEi
ry0oi1, 3agHsIsI — mocepearHe IIPOMEXKYTKA MEXKITY TIe-
pemHei HO3ApEN 1M mepeTHnM KpaeM mia3a. Hanmrmas-
HUYHBIM KaHaJl OTKPbIBAETCSI HET'YCTO PACIIOJIOXKEH-
HBIMUA MEJIKMMHU IOpaMX Ha BTOPUYHBIX OTBETBJIC-
Husx. C 1eBoii CTOPOHBI BHYTPU OT OPOUTHI UMEIOTCS
JIB€ YBEJIMYEHHbBIE MOPBI, HAJTUYME KOTOPbIX, MO-BU-
auMoMy, sBisieTcst apredakroMm. IlomymyHHas mopa
HaJIa3HUYHOTO KaHaja (“crescent opening” — mo:
Randall et al., 1981. Fig. 2) cHapy»Xu TpUKpbITa YSTyEi,
MMeEEeT BUI Y3KOM eI, PACIOIOKEHHON Y BEPXHETO
Kpasi opOMTHI Ha BepTUKAIM e cepennHbl. [lonnmas-
HUYHBII KaHajl OTKPBbIBAETCSI HEMHOTOYMCICHHBIMU
pa3HOpa3MepHBIMHU IIOPAMU, PACTIONIOXKESHHBIMU BIOJIb
Kpast OpOUTHI; TIOMUMO HUX IISITh/IIECTh Hanbosee
KPYMHBIX OTBEPCTUIT 3TOr0 KaHajla pacoJ0OXeHbI Ha
lacrimale: mepegHue aBa Apyr IIPOTUB Apyra I103aau
MepeaHero Kpast KOCTU U TPU WJIM 4YeThbIpe — II0 €€
HIDXKHeMy Kpato. Ha HubKHe it yemtocTu ¢ Kaxk a0 cTo-
POHBI IO YeThIpe MOPEI, OOHA ITopa OTKPHIBAETCS Ha
YPOBHE HMXKHEUYEJIIOCTHOIO CyCTaBa, U YeThipe (hOH-
TaHeJU TIPUCYTCTBYIOT B praeoperculum. B BUCOYHOM
KaHaJIe ¥ HaABUCOYHOI KoMuccype (IIMPOKO IIpepBaH-
HOI1) HEMHOTOUYMCJIEHHBIE MEJIKME MOPhl OTKPHIBAIOT -
Ccsl Ha KOPOTKUX OTBeTBIeHUsIX. CBOOOMHBIN Kpait
MOATIAa3HUYHBIX KOCTEMl OKaHYMBAETCS Ha BEpTUKA-
JIM 3aJHEro KoHIla BepxHeu yemtocTu. Yelrys: Ha ro-
JIOBE JOXOAWT BIIepEN A0 YPOBHS MepeaHeit Haarmas-
HUYHOH ITOPBI, OCTABJISISI TOJIBIM JIUIIL KOHYUK PhLIA;
Ha HYDKHEN YeJTIOCTHU Yelllysl JOXOIUT BIIEPEM 10 YPOB-
HSI TpeTbel HWXKXHEUYETIOCTHOM TOpHI; TyJIsipHasi 00-
JIaCTh He MOKpbITa denryeii. CBOOOOHEBIN Kpail prae-
operculum HEpOBHO BOJHUCTHIN B YIJIOBOI YacTH U
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Ha Bocxoasguiei BeTBu. Operculum ¢ oTHUM HEOOJTh-
IIIMM OCTPBIM IIUIIOM. 2KaGepHBIX THIMMHOK B HAPYXK-
HOM psiiy Ha nepBoii agyre 7 + 19 = 26. JloxHoxXabpa
COCTOUT 13 16 371eMEHTOB.

Hagano D pacnosiokeHO Ha OMHOII BEpPTUKAIU C
BEPXHUM KpaeM OCHOBaHMUsI P, Hauajio A pacniojioxe-
HO Ha BepTUKaJiu ocHoBaHUsI 10-To Komouero jy4da D.
V ipukpemisaioTcss HEMHOIO 1033y BEpTUKAIU
HIDKHETo Kpast ocHoBaHUs P. JluctanbHblit KoHell P
JIOCTUTAeT BepPTUKAJIM OCHOBAHUS MEPBOTO KOJII0Ye-
ro Jiy4a A, IUCTaIbHBIM KOHEI MPHXKAToTo K Telry V'
He MOoCTUTaeT Havajda A Ha JJIMHY KOJIoYero Jiyya
3TOTO IUIaBHUKA. [lepenoHKa MexXny KOJTIOUUMHU JTy-
yamu D riry6oKo BeIpe3aHa. JIarHa repegHuxX KOJo-
yux iydeit D ocTeneHHO YBEIUYUBAETCS OT IIEPBOTO
K YeTBEPTOMY, 1ajiee JIydU ITPUMEPHO OTHOPa3MEPHBIE,
MOCJIETHWIA KOIIOUWIA JIyd HEMHOTO JUIMHHEE IPEIro-
CJIETHETO 1 3aMETHO KOpOYe HAaMOOJIBIIINX BETBUCTHIX
qayueit D. TlepBblii WiIeHUCTHIN JIyd D pa3BeTBISIETCS
JIMIIIH Y CaMOTO KOHYMKA, IEPBBIN YWISHUCTBIN JIyd A
He BeTBUTCA. Komroumit 1yd V' 3aMeTHO KOopoue Ham-
OoJ1bIIerO (TTepBOr0) BETBUCTOIO JIy4ya, IOCIeIHUIT 6e3
¢mraMeHTa, OQHAKO €T0 BEPIIMHA 3aMETHO yTOIIIeHA,
YTO HE MO3BOJSET MCKIIOYATh TOTO, 4YTO (DUIaMEHT
06171, HO yTpadeH. C r1y0boKo BbIpE3aH, €ro JIONacTu
3aKpYIJIEHBI, BEPXHsIS 3aMETHO IJIMHHEE HUKHE.

Yemryss KTeHOMIHASI, 3aXOIUT Ha MEPEIIOHKY He-
MapHBIX IUIABHUKOB Ha MOJOBUHY IJIMHBI KOJIIOUMX
Jiydeit D v o nByX TpeTeu JIMHBI BETBUCTBIX JTy4deid D
n A, IOKpbIBaeT OCHOBaHME P CHapyXu, a Ha Jiona-
ctax C IOXOOUT ITOYTH OO0 KOHIIA Jiydeil. BropmaHbIx
MEJIKUX 4YelllyeK B OCHOBaHMUHU Yellyid HeT. AKCHUJI-
JISIpHBIC Yelryn V xopoiio pa3BuThl. bokoBast 1nHMsS
npepBaHHasi, comepxut 19 + 9/10 npoboaEHHBIX Ye-
1Iyii, e€ repeagHuit (HopcaabHbIil) OTPE30K OKaHYM-
BaeTCs HAa ypOBHe Ilepexoaa Kooueil yactu D B MsT-
KYI0; MEXIy KOHIIOM IIepeIHEro 1 Ha4yajoM 3aTHETO
OTpe3Ka JIBa MPOJIOJIbHBIX psifia Yyellyii; KaHaa O0KO-
BOI1 JINHUMU B €€ 3aaHEM OTAeJIe c1ad0 pa3BUT. Mexay
ocHoBaHUeM D u O0KOBOIT IMHMEH 2.5 Jerryn, MexX-
1y OOKOBOM JuMHUEl M HayaJloM A BOCEMb YEIIYid.
Bokpyr xBocToBoro ctebis 15 yenryid.

Pentrenorpamma (pucyHok, 6). ITo3BoHKOB
11 + 15; ieBpanbHBIX pEOEp BOCeMb I1ap, OTCYTCTBY-
10T Ha MOCJIEHEM TYJIOBUIIIHOM TTO3BOHKE; AIMHEBPA-
JINW OKAaHYMBAIOTCSI HA TPETHEM XBOCTOBOM IMO3BOHKE.
Tpu cuiibHBIE TBO3EBUIHBIE MPEIOPCATLHBIE KOCTH;
npemopcaibHas popmyna 0/0/0+1/1+1/1/. Yucno
KOJIIOUMX Jiydeil D paBHO YMCTy UX ITEPUTHODOPOB,
MIEPBHIN KOOIl Ty4d A CBepXIUTATHBINI; ITOCICIHIE
JIBa BETBUCTHIX Tydya D 1 A accOoMUpOBaHbI C OTHUM
NTepUrnodopom.

NU3mepenusda. B % SL: nauna ronossl 32.9, Mak-
cuMajibHasi 1 MUHUMAaJIbHAsI BBICOTA TeJla COOTBET-
CcTBeHHO 45.6 n 13.9, mimHa xBocTtoBoro credust 19.0;
npeaopcajbHOe, MpeaHalIbHOE, TPEeBeHTpaIbHOE U
BEHTPOAHAJIbHOE PACCTOSIHUSI COOTBETCTBEHHO 33.5,
63.3, 36.7 u 26.5; niuHa ocHoBaHMi D U A COOTBET-
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ctBeHHO 57.0 m 19.0, mimHa KoJrodei 9acTu OCHOBA-
Hust D 45.6; nyiviHa IIepBOro 1 YeTBEPTOIO KOJTIOUNX U
HanOOJIbIIIETO BETBUCTOIO JIy4eii ) COOTBETCTBEHHO
3.8, 14.6 u 15.8; njauHa NepBOro U BTOPOro KOJIIOYUX
1 HanOOJIBIIIETO BETBUCTOTO JIydeit A COOTBETCTBEH-
HO 6.3, 15.2 u ~15; miuHa P, KOJI0Yero u rnepBoro
BETBHCTOTO Jydeit V coorBeTcTBeHHO 28.5, 15.2 m
19+; nnuHa BepxHeit 1 HMXKHel jormacti C cOOTBET-
CcTBEHHO 27.85 u ~25.3, myvHa poiia 7.6, TOpU30HTANTb-
HBIN guaMeTp mrasa 11.4, mmprHa MeEXIIa3HUIHOTO
npomMexyTtka 10.8, mmrHa BepxHeit yuemoctu 10.1.

B % nnvnbI rosioBHL: JyMHA pbhuta 23.1, TOpU30H-
TaJbHBINM AUaMeTp I1a3a 34.6, MprHa MeXKTIa3HIY -
HoOro NpoMexxyTKa 32.7, lyinHa BepxHeit yemtoctu 30.8.

OkKkpacka GUKCUPOBAHHOI P BbIO bI XEATO-
KOpPUYHEBAsA, Kpasg Yellyid 3HAYUMTEIbHO TEMHeEe
CBETJIBIX LIEHTPOB, M3-3a Yero co3maéTcsl Brieyatiie-
HME O HAJIMYMU IIPOIOJIbHBIX PSAOB CBETJIBIX MSITHHI-
11K, OTTPAaHUYEHHBIX APYT OT Apyra TEMHBIMHU IIPO-
JOJBbHBIMU NoocamMu. Msrkue yactu D u A BBIIISIAST
TéMHBIMU, P 1 V, HannpoTus, 6osiee cBeTabiMU. Kpait
MEPETIOHKN KOJII04Yeil 9acTu D HEeNOCPEICTBEHHO Yy
BEpIIMH KOJIOUMX JIydeld 4depHoBaThiii. BepxHuii
Kpaii ocHOBaHMSI P ¢ BHYTpEHHE CTOPOHBI C He-
OOJIBIIIMM TEMHBIM IISITHOM, Ha HAPYKHOI CTOpPOHE
auib HeMHoro 3ateMHEH. Jlomactu C TEMHBIE, HO
BHYTpPEHHUE JIy4Ud AUCTAJIbHO CTAHOBSITCS CBETIIEE,
YTO CO3MA€T WJUIIO3UIO IBYXIIBETHOTO IIJIABHMKA.
IIpuxu3HeHHass oKpacka HEUM3BECTHA.

DTumMonorusd. BunoBoii anuter (rped. — Majao-
JIydeBOi1) TaH Mo XxapaKTepHOU 0COOEHHOCTU HOBOTO
BUJAa — HEOOBIYHO HU3KOMY IJISi MHAO-TUXOOKEaH-
CKUX BUIOB XPOMUCOB C 14 KomodnuMu jydaMu B D
YUCITy Jiydeil B P B MITKUX YacTax D u A.

CpaBHeHue. HoBblli Bua xapakrepusyetcs 14
KOJIIOUMMU JIydaMu B D U TpeMsl XECTKUMU KpaeBhI-
MU JydaMHW B BepxXHeidl M HiKHe# jormactu C, 4TO
cBoiicTBeHHO elé 13 Bugam poga Chromis: 3a1aHO-
tuxookeaHckuM C. abyssus Pyle et al., 2008, C. albomac-
ulata Kamohara, 1960, C. circumaurea Pyle et al., 2008,
C. degruyi Pyle et al., 2008, C. onumai Senou et Kudo,
2007 u C. unipa Allen et Erdmann, 2009; raBaiickoMy
C. verater Jordan et Metz, 1912; 3anamHOMHIOOKEaH-
ckomy C. woodsi Bruner et Arnam, 1979 u BOCTOYHO-
atmantudeckum C. cadenati Whitley, 1951, C. chromis
(Linnaeus, 1758), C. limbata (Valenciennes, 1833),
C. lubbocki Edwards, 1986 u C. sanctaehelenae Ed-
wards, 1987 (Allen, 1991; Senou, Kudo, 2007; Pyle et al.,
2008; Allen, Erdmann, 2009). ITo cpaBHeHUIO CO BCe-
MU IIEPEUYMCICHHBIMUA UHI0-TUXO0KEaHCKUMM BUIA~
MU, HOBBII BUJI UMEET MEeHbIIIe BETBUCTHIX JIydeil B D
n A u MeHbIlIee 00IIIee YNCIIO Jiyuyeil P — HU Y OTHOTO
U3 CpaBHHUBAaEeMBbIX BUJOB HE OTMeUeHO MeHee 11 BeT-
BUCTHIX JIydeil B BEpTUKAJIbHBIX TUIABHUKAX U MEHEe
17 nyaeit B P, mpnuém 11 aydeit xapakTepHBI TOJTBKO
mist C. unipa, C. woodsi 1, Kak peakasi Bapuaiusl, st
C. degruyi (y npyrux BunioB ux 12—14), a 17 nyyeii B P —
toibko i1 C. woodsi (17—18). Kpome Toro, HOBbIi BUI,
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MeHee BBICOKOTENTbIi, YeM OGOJIBITMHCTBO WHIO-THUXO-
OKEaHCKHUX BUIOB, 3a UcKitoueHueM C. unipa (Makcu-
MaJbHas BeIcoTa Tejia 2.2 paza B SL ripotus 1.6—2.0 pa-
3a, Tonbko y C. degruyi u C. onumai oHa MOXET TIpe-
Boiath 1.9). 1o cpaBHeHuto ¢ C. unipa, U3BECTHBIM
ToJIbKO U3 3aj1. YeHnepaBacux Ha HoBoii [BuHee, HO-
BBII BUI MMeeT 6oJiee INTMHHOE 1 He CTOJIb KPYTO 00-
pBIBaloleecss K BepinnHe peuio (7.6% SL tmipotns
5.4—6.9%), Gonblliee YUCIO MPOOOIEHHBIX YEITYIl B
nepeaHeit 6okoBoit 1uHuM (19 npoTtus 13—15) u yua-
CTOK TEéMHOI MUTMEHTALIMY B MepeaHell MooBUHe A
BMECTO TEMHOTO TISITHA Y BePILIMHBI HAMOOJIBIIINX BET-
BUCTBIX Tyueil Ay C. unipa (Allen, Erdmann, 2009). I1o
OKpacKe HOBBII BUI pe3Ko oTiandaetcs u ot C. wood-
Si, UMEIOIIIETO IIMPOKYI0 YEPHYIO TTOJIOCY B OCHOBA-
Huu C u 1o gucraabHOMy Kpawo A (Bruner, Arnam,
1979). C. degruyi, KoTopblii IO OKpackKe 0ojiee BCero
ITOXOX Ha HOBBIN BMII, PE3KO OTJIMYAETCS OT HETo I0-
3BOHKOBOM (popmyroii (12 + 13 mpotus 11 + 15) (Pyle
et al., 2008). B To xxe BpeMsi umerolieecs: (hopmaib-
HOE OTJIMYME HOBOTO BUJIA MO YHCITY KaOePHBIX ThIYM-
HOK (26 mpotuB 2728y C. degruyivi C. unipan 23—25y
C. woodsi) (Bruner, Arnam, 1979; Pyle et al., 2008; Allen,
Erdmann, 2009), BeposiTHee Bcero, Ha 6oJjiee mpeacTa-
BUTETLHOM MaTepualie OymneT HUBETMPOBAaHO.

ATnaHTUYECKHUE BUIbI XPOMMCOB TakXKe OTJIMYa-
I0TCSI OT OMUCBHIBAEMOTO OOJIBIIIMM YKUCIOM Jiydeil P,
BETBUCTBIX Iydeii D 1 A 1 TBIMMHOK HApPY>KHOTO psiaa
nepBoii xkabepHoii ayru. Cpenu Bcex aTlaHTUYeCKUX
BUIOB TobKO C. chromis umeet 17—18 nyueit B P, To-
I7a KaK y ocTaJabHbIX BUIOB 1x 19—21 (Kak penkas Ba-
puaums, 18 nydeit ormeueHo y C. limbata) (Edwards,
1986; Edwards, Glass, 1987). CxomHoe ¢ HOBBIM BUIOM
YICJIO BETBUCTHIX Ty4eii B D 1 A umeeT Tonbko C. chro-
mis, Torga KaK y oCTaJIbHbIX BUJIOB ux 11—12 (y omHO-
ro u3 54 3k3. C. limbata, nzyyennsix DnBapacom (Ed-
wards, 1986), Taxke ormedeHo 10 mydeit B A). st
C. chromis, C. limbata n C. sanctaehelenae xapaktep-
HO HauMeHbllIee Cpelu aTJIaHTUUYECKUX BUIOB UMCIIO
TBIYMHOK Ha HIKHe ayre (20—23, 4To Bcero Ha OmHYy
TBIYMHKY TPEBBIIIACT 3HAYEHNE Y HOBOTO BUIIA I MO-
JKET MepeKpbIBaThcsl Ha 0oJiee MpeaCcTaBUTEIbHOM Ma-
Tepuane), Torna Kak y C. cadenati v C. lubbocki nx 22—
25. OgHaKo aTJIaAHTUYECKUM BUIaM CBOMCTBEHHO MPH-
CyTCTBUE BOCbMU WJIM IE€BITH THIYMHOK Ha BepxHeit
yacTu AyTu (MPOTUB CEMU Y HOBOTO BUJA), JIUIIb Y Ofl-
Horo u3 13 k3. C. cadenati Dnsapnc (Edwards, 1986)
OOHapyXuJ ceMb ThIYMHOK. [ToaTOMy, naxe y4uTbI-
Basi BOSMOXHYIO M3MEHYMBOCTh YHMCJa THIYMHOK B
OOJIBIIYIO CTOPOHY Y HOBOTO BUJIA, CJIEAYET OXUAATh
0oJ1ee BBICOKMX (ITO MEHBIIIE Mepe, MOIAIbHBIX) 3HA-
YeHU I 001Iero yrcia ThIYMHOK Y aTJIaHTUYECKUX BU-
n0oB. [ToMUMO OTJIUYMIA IO MEPUCTUYECKUM TIPU3HA-
KaM y BceX aTiIaHThudecKnx BUIoB, KpoMme C. lubbocki,
BTOPOIi KOJTIOUMIA JTyd A 3aMETHO KOpoUe HauOOJIbIIeTO
BETBUCTOTO Jiyya A (Y HOBOTO BHIa OHU IIPUMEPHO paB-
Hb1). HoBbIi1 Bua Takske otindaercs ot C. sanctaehel-
enae (GopMoOI1 pblia, TOpCATbHBINA MPOGUIbL KOTOPO-
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ro y cpaBHMBaeMoro Buaa otuyéTmimBo BorHyT (Ed-
wards, Glass, 1987).

ITockonbKy, HECMOTpsI Ha BUAOCIIEUN(PUIHOCTD
Yucia KOMo9nX Jiydeit B D y moMalleHTPOBEIX PEIO, Y
OTIEbHBIX BUAOB HAOJIOAAIOTCS BapuallMd B OOUH
JIy4 B OOJIBIIYIO (PEIKO B MEHBIIIYIO) CTOPOHY, e~
CTaBJISIETCS 11€JIECOOOpa3HBIM CPaBHUTh HOBBIN BUI C
JIPYTMMU MHIO-BeCT-Nalu(pUIecKMMI BUJAMU, B HOP-
Me UMeIUMH 13 Komouux jaydeid B D u 1o Tpu
XKECTKMX KpaeBBIX JIyda B BEpXHEM M HUXKHEM Jioma-
ctu C (15 komoumx ynydeir B D UMEIOT TOJILKO JIBa
BOCTOYHOTHXOOKeaHcKux Buaa — C. pamae Randall
et McCosker, 1992 u C. randalli Greenfield et Hens-
ley, 1970, o npyrum npu3HaKaMm JajaeéKue OT OMUCHI-
Baemoro). Cpeny Bcero MHOrooOpa3ust BUIOB XpPOMU-
COB C TaKMMM 3HaYeHustMu Juiib st C. alpha Randall,

1988, C. analis (Cuvier, 1830)!, C. bowesi Arango et al.,
2019, C. durvillei Quéro et al., 2009, C. earina Pyle
et al., 2008, C. gunting Arango et al., 2019, C. nigroa-
nalis Randall, 1988 u C. pembae Smith, 1960 oTmeue-
HO MeHee 18 mydeii B P, mpuaém 16 Jrydeit BCTpedaroT-
csl Kak penkas Bapuatusi Tonbko y C. alpha v C. durvillei
(Randall et al., 1981; Randall, 1988a, 19886; Allen, 1991;
Pyle et al., 2008; Quéro et al., 2009; Arango et al., 2019).
Hwu onun 13 iepeuniciieHHbIX BUA0B He nMeeT 10 BeT-
BUCTBIX Tyueii B D u A, npuuéM y C. alpha B D ux Bcerna
He MeHee 12, ay C. bowesi, C. durvillein C. earina 11 BeT-
BUCTHIX JIy4eil BCTpEYarOTCS KaK OYCHb peaKasi Bapr-
anus. Bce nepeuncienusie Buabl, kpome C. gunting,
0oJiee BBICOKOTEIbI (MaKCUMaibHasl BbicoTa Tejia 1.5—
2.0 paza B SL); Bce, 3a uckmouenueM C. analis, ume-
JOT MEHBIIIeEe YUCJIO IMTPOOOAEHHBIX YCIIyil B mepes-
Helt 6okoBoi uHuu (13—15, peako 16, mo 17 TonbKo
y C. durvillei n C. nigroanalis npotuB 19 y HoBOro Bu-
na); kpome Toro, y C. gunting n C. nigroanalis imeeTcst
sipKoe YEpHOE MSATHO Ha Oosblieii yactu A, ay C. pem-
bae — onHouBeTHO-cBeTablil C. Bunwl C. durvillei n
C. pembae 9BASIIOTCS dHAEMUKAMU 3allaJHON YacTH
HMHunuiickoro okeaHa, U HUX HaxoXIeHUE B BoIax
BreTHaMa mpencTaBisieTcsi COMHUTEIbHBIM.

Takum 06pa3oM, HOBBII BUA UMEET YHUKAJIbHOE CO-
YeTaHUe MEPUCTUYECKUX ITPU3HAKOB M HE MOXET OBbITh
OTOXIIECTBJIEH HU C OMHUM U3 N3BECTHBIX paHee.

3amevyaHusd. [lo nTaHHBIM MOJIEKYJISIpHOU DU~
JIOTEHETUKH, U3 cocTaBa poaa Chromis ObLIV BOCCTa-
HOBJIEHBI poabl Azurina Jordan et McGregor, 1898 u
Pycnochromis Fowler, 1941 (Tang et al., 2021). Xots
OTMeYeHbl HEeKOTOpble aHATOMMYECKHE OCOOEHHO-
CTH, CBUAETEJILCTBYIONINE O O0JIbliIeit 01m3ocTu Pycno-
chromis X pony Dascyllus Cuvier, 1829, yem x Chromis s.
str. (Frédérich et al., 2014), He HaIIOCh HU OTHOTO
BHEIITHETO MPU3HAKa, OOBEIUHSIOIIETO BCeX MpeacTa-
BUTEJIEl BbIIIEYKa3aHHbBIX POJAOB 1 OTVIMYAIOIIETO MO~

!B orHoweHny uncia nyueit Py C. analis B tuTepaType UMeIOT-
csl pa3HOYTeHUs: 00oabIIMHCTBO aBTOpoB (Shen, Chen, 1978;
Randall et al., 1981; Aonuma, Yoshino, 2002) yka3bIBaloT ISt
sToro Buna 18—20 nyueit B P, Torna kak AsuieH (Allen, 1991) —
ToJbKO 17 mim 18.
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CJIeMHUX ApyT OT apyra. OMHAaKo BUIBI U3 pONOB Azurina
u Pycnochromis xapaktepusytotcst 12, penko 13 ko-
JIDYUMU JydamMu B D, U BHYTPU YKa3aHHBIX POIOB
BBIIEJISTIOTCST TPYIITBI BUIOB, HE MMEIOIINE HUIETO
00I11IeTO ¢ OTMCBIBaeMbIM HOBBIM BuioM (Tang et al.,
2021). XoTs MbI He pacriojaraeM oopa3iamu 1Jist MO-
JIEKYJISIPHOTO aHAJIN3a, TI0 BHEIITHUM ITPpU3HAKaM HO-
BBI BUJ MPOSIBIISIET CXONCTBO TOJBKO C TEMU BUIA-
MU, KOTOpbI€ OKa3bIBAIOTCSI BHYTPpU Kiaanabl Chromis
sensu Tang et al. (2021), xoTs1 U He 00S3aTEIBHO
OJIM3KOPOACTBEHHBI IPYT APYTY.

ITocKoIbKY €MMHCTBEHHBINM U3BECTHBIN 3K3EMILISIP
HOBOTO BUJIa MPOUCXOIUT U3 YIIOBOB KyCTapHOTO MPO-
MbIC/Ia JUISl aKBapUaJIbHBIX 1Ieeii, MOXKXHO Mpearoa-
raTh, YTO IJTyOMHA eTo IIOMMKM He npesbiiiana 30—40 M
(BeposiTHEE BCEro, ObLIa 3HAYUTEIbHO MEHbIIIE),
TaK KaK MECTHbIE PbIOAKU MOJIb3YIOTCS B JIyUIlIEM CITy-
yae 0OBIYHBIM aKBaJJaHTOM, a MHOTIA MTPOCTO TPYOKOI
WY 1IJTAHTOM, MOAKJIIOUEHHBIM K KOMIIPECCODPY, U HE
KCIIOJIb3YIOT METOAMKY MPENOTBpallleHUs 0apoTpaBM
MPpU MOABEME KUBBIX PbIO C OOJIBIIION NTyOUHBI. B TO
K€ BpeMsl OOJIBIIMHCTBO MHIO-TUXOOKEAHCKUX BU-
JIOB XpOMHMCOB C 14 KomtounMu JiydaMu B D HaceJsIioT
yOMHBI CBBIIIE 60 M, U eITMHCTBEHHBIM BUIOM, HE
BCTpevallmmMcst Huxe 45 M, sIBJIsieTCsl TaBaliCKUM
C. ovalis (Steindachner, 1900) (D XIV, 11-13; 4 11,
12—13; P 20—22, no aBa XECTKUX KpaeBhIX Jiydya B
Kaxnoit tonactu C, MpoOOAEHHBIX YSIIYid B IIEpEIHEN
0okoBoi uHMK 19—21, >kabepHbIX ThIMMHOK 33—39;
ryouHa ooutanust 7—45 M) (Randall, Swerdloff, 1973;
Allen, 1991; Tang et al., 2021). C. unipa BcTpedyeH Ha
nyouHax 42—65 M, BHpoYeM, aBTOPbI €r0 OIMCAHUSI
OTMEeYaloT, UTo B 3aJl. YeHaepaBacuX NyOOKOBOIHbBIE
(T.e. Me30(poTryecKkue) BUIbI pUMOBBIX PEIO OTMEYe-
HbI Ha MEHBIIIUX [TyOMHaX, YeM B APYTMX perMoHax
(Allen, Erdmann, 2009). B cBs13u ¢ 3TUM cieayeT oT-
METHUTb, YTO 1151 3ai1. HsruaHT Takke BechMa TUITUYHO
HaxOX/JEHUE CPAaBHUTEIbHO ITyOOKOBOMHBIX BUIOB
pBIO Ha aHOMAJIbHO MaJIbIX JJIs YKa3aHHBIX JIST HUX
nryouHax (Prokofiev, 2008; Nielsen, Prokofiev, 2010).
XoTs1 Takne HaAOTIOOSHUS CleJIaHbl TOJBKO IJIST PHIO
MSITKMX TPYHTOB, BIIOJITHE BO3MOXHO, UTO U MMOUMKA
rosnoturia C. oligactis TakKe ObLIa CIyd4aiiHOI U CBSI-
3aHa co crielinduyeckoi ruapogorueit 3ai. Hsauanr,
a He ¢ IefiCTBUTENIbHOI METKOBOIHOCTbIO OOUTAHUS
HOBOTO BUJA.

CITUCOK JITUTEPATYPHI

Ahlistrom E.H., Butler J.L., Sumida B.Y. 1976. Pelagic stro-
mateoid fishes (Pisces, Perciformes) of the Eastern Pacific:
kinds, distribution and early life histories and observations
on five of these from the Northwestern Atlantic // Bull.
Mar. Sci. V. 26. Ne 3. P. 285—402.

Allen G.R. 1975. Damselfishes of the South Seas. Neptune
City: T.F.H. Publ., 240 p.

Allen G.R. 1991. Damselfishes of the World. Melle: Mergus,
271 p.



232

Allen G.R. 2001. Pomacentridae // The living marine resourc-
es of the Western Central Pacific. V. 5. Bony Fishes. Pt. 3.
Menidae to Pomacentridae. Rome: FAO. P. 3337—3356.

Allen G.R., Erdmann M.V.2009. Two new species of damsel-
fishes (Pomacentridae: Chromis) from Indonesia // Aqua,
Int. J. Ichthyol. V. 15. Ne 3. P. 121—135.

Aonuma Y., Yoshino T. 2002. Pomacentridae damselfishes //
Fishes of Japan with pictorial keys to the species. V. 1. To-
kyo: Tokai Univ. Press. P. 918—950.

Arango B.G., Pinheiro H.T., Rocha C. et al. 2019. Three new
species of Chromis (Teleostei, Pomacentridae) from meso-
photic coral ecosystems of the Philippines // ZooKeys.
Ne 835. P. 1—15.

https://doi.org/10.3897 /zookeys.835.27528

Bruner J.C., Arnam S. 1979. Chromis woodsi, a new species
of damselfish (Pomacentridae) from the Western Indian
Ocean with a redescription of Chromis axillaris (Bennett),
1831 // Fieldiana Zool. V. 73. Ne 3. P. 49—63.
https://doi.org/10.5962/bhl. title.2856

Edwards A. 1986. A new damselfish, Chromis lubbocki (Te-
leostei: Pomacentridae) from the Cape Verde Archipelago,
with notes on other Eastern Atlantic pomacentrids // Zool.
Meded. V. 60. Ne 12. P. 181—-207.

FEdwards A.J., Glass C.W. 1987. The fishes of Saint Helena
Island, South Atlantic Ocean. I. The shore fishes // J. Nat.
Hist. V. 21. Ne 3. P. 617—686.
https://doi.org/10.1080,/00222938700770381

Frédeérich B., Olivier D., Litsios G. et al. 2014. Trait decou-
pling promotes evolutionary diversification of the trophic
and acoustic system of damselfishes // Proc. R. Soc. B.
V. 281. Article 20141047.

https://doi.org/10.1098 /rspb.2014.1047

Fricke R., Eschmeyer W.N., van der Laan R. (eds.). 2022. Es-
chmeyer’s catalog of fishes: genera, species, references
(http://researcharchive.calacademy.org/research/ichthyolo-
gy/catalog/ fishcatmain.asp. Version 09/2022).

Hubbs C.L., Lagler K.F. 1958. Fishes of the Great Lakes re-
gion // Cranbrook Inst. Sci. Bull. Ne 26. 213 p.

Nielsen J.G., Prokofiev A.M. 2010. A new, dwarf species of
Grammonus (Teleostei: Bythitidae) found off Vietnam //
Ichthyol. Res. V. 57. Ne 2. P. 189—192.
https://doi.org/10.1007/s10228-009-0149-3

[TPOKO®LEB, ACTAXOB

Prokofiev A.M. 2008. A new species of Platygobiopsis from
Vietnam (Teleostei: Perciformes: Gobiidae) // J. Ichthyol.
V. 48. Ne 10. P. 853—859.
https://doi.org/10.1134/S0032945208100032

Pyle R.L., Earle J.L., Greene B.D. 2008. Five new species of
the damselfish genus Chromis (Perciformes: Labroidei:
Pomacentridae) from deep coral reefs in the tropical west-
ern Pacific // Zootaxa. V. 1671. Ne 1. P. 3—31.
https://doi.org/10.11646/zootaxa.1671.1.2

Quéro J.-C., Spitz J., Vayne J.-J. 2009. Chromis durvillei: une
nouvelle espéce de Pomacentridae de I'lle de la Réunion
(France, océan Indien) et premier signalement pour 1’ile de
Chromis axillaris // Cybium. V. 33. Ne 4. P. 321—-326.
https://doi.org/10.26028 /cybium/2009-334-004

Rainboth W.J., Vidthayanon C., Yen M.D. 2012. Fishes of the
Greater Mekong ecosystem with species list and photo-
graphic atlas // Miscell. Publ. Mus. Zool. Univ. Michigan.
Ne 201. 173 p. + 121 pls.

Randall J.E. 1988a. Three new damselfishes of the genus Chro-
mis (Perciformes: Pomacentridae) from the Indian Ocean //
Rev. Fr. d’Aquariol. Herpétol. V. 15. Ne 2. P. 49—56.

Randall J.E. 19886. Three new Indo-Pacific damselfishes
of the genus Chromis (Pomacentridae) // Mem. Mus. Vic-
toria. V. 49. Ne 1. P. 73—8I.
https://doi.org/10.24199/j.mmv.1988.49.05

Randall J.E., Swerdloff S.N. 1973. A review of the damsel-
fish genus Chromis from the Hawaiian Islands, with de-
scriptions of three new species // Pac. Sci. V. 27. Ne 4.
P. 327—349.

Randall J.E., Ida H., Moyer J.T. 1981. A review of the dam-
selfishes of the genus Chromis from Japan and Taiwan, with
description of a new species // Jpn. J. Ichthyol. V. 28. No 3.
P. 203—-242.

https://doi.org/10.11369/ji1950.28.203

Senou H., Kudo T. 2007. A new species of the genus Chromis
(Perciformes: Pomacentridae) from Taiwan and Japan // Bull.
Natl. Mus. Nat. Sci. Ser. A. Suppl. 1. P. 51-57.

Shen S.-C., Chen S.-K. 1978. Study on the chromid fishes
(Chrominae: Pomacentridae) of Taiwan // Bull. Inst. Zool.
Acad. Sin. V. 17. Ne 1. P. 25—41.

Tang K.L., Stiassny M.L.J., Mayden R.L, DeSalle R. 2021.
Systematics of damselfishes // Ichthyol. Herpetol. V. 109.
Ne 1. P. 258—318.

https://doi.org/10.1643/i2020105

BOITPOCHI UXTUOJIOTUMU  TomM 63 Ne 2 2023



BOIIPOCHI UXTHOJIOTHH, 2023, mom 63, Ne 2, c. 233—237

KPATKHNE
COOBILIIEHUA

YK 597.555.5

INHEPBOE HAXOXKJIEHUME JINMYNHOK HEOIIMCAHHOI'O BUJIA 13 POJIA
LYCONUS (LYCONIDAE) B BOJAX CEBEPHO! NALIM®UKN

© 2023 1.

A. 0. Bonbmakosa® *, [C. A. EBceeHko'

! Hncmumym okearnonoeuu PAH — HO PAH, Mockea, Poccus
*E-mail: yanusrunaa@mail.ru

IMocrynuna B pegakuumio 02.06.2022 r.
ITocne nopa6orku 21.06.2022 1.
IMpunsara x nmyonukanuu 24.06.2022 r.

IMpuBeneHo nepoe WILTIOCTPUPOBAHHOE OMKUCAHME NBYX IMYMHOK PEIKOT0 NyOOKOBOAHOTO poaa Lyconus
u3 ceBepHoii yactu Tuxoro okeaHa. McciienoBaHHbIE 9K3eMIUISIPbI OTJIUYAIOTCS OT paHee OMMCAHHBIX JIU-
YUHOK L. pinnatus OJHOI 1 paBHOMEPHOIT MUrMeHTalei Teaa. HoBble MaTepuasibl JOMOIHSIOT CYIIECTBYIO-
1IMe TIpecTaBIeHusl O TeorpadyecKoM pacripocTpaHeHUHM TipefcTaButeseit cemeiictBa Lyconidae — 3To mep-

Bast ux Haxoaka B Bogax CeBepHoit [1auudpukmu.

Karoueswvie crosa: HoBbiit BU, Lyconus pinnatus, Lyconus brachycolus, paHHWe CTaiuu pa3BUTUS, TIIyOOKO-

BoAHbIe BUIbI, [aBaiickue ocTpoBa.
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IpencraButenu pona Lyconus — peakue rmyboKo-
BonHbie peIOBI (Cohen et al., 1990). Jlo HemaBHEToO
BpEMEHU POJI MMPOBU3OPHO pacCMaTPUBAJIU B COCTaBe
cemeiictBa Merlucciidae B crTy HeTOCTaTOYHOCTH 3HA-
HUIT 0 MOP(OJIOTUM BXOISIIIMX B €T0 COCTaB BUIOB U3-
3a peakoctu nmouMok (Okamura, 1989; Cohen, 1990;
Lloris et al., 2005). ComtacHo MOCIeTHUM MOJIEKYJISIP-
HO-TE€HETUYECKUM JaHHbIM, pon Lyconus NpU3HAIOT
€IMHCTBEHHbBIM YWIEHOM CaMOCTOSITEJIBHOTO CEMECTBA
Lyconidae, oOpa3yoliieM CeCTpMHCKYIO KJIaay ¢ CeMeii-
crBamu Bathygadidae u Macruronidae (von der Heyden,
Matthee, 2008; Roa-Varon et al., 2021). Pon Bkmiouaer
nBa Bunpa: L. pinnatus Gunther, 1887 u3 Bon IOxxHOTO
nonywmapus u L. brachycolus Brauer, 1906 u3 Bom At-
nmantuueckoro okeana (Fricke et al., 2022). Taxxke
UMEIOTCSl CBEJeHUS O elll€ JABYX He OMUCAHHBIX BU-
nax: Lyconus sp., moiiMaHHOM y 0-Ba SIBa (EBceeHKo,
Cynuos, 1995), u Lyconus sp., 0OHapy>KeHHOM Ha
mwiato Koammno6enn (xoxxaee Hopoit 3emanaun) (Inada,
1990). MnmocTprpoBaHHbIE ONTMCAHUSI pAHHUX CTa-
MU pa3BUTUSI U3BECTHBI TOBKO 17151 L. pinnatus (EB-
ceeHko, CyHuos, 1995; EBceenko u ap., 2014). Ho-
Bble JIMYMHKU OOHapyXeHbl B cOOpax ceBepO-BO-
CTOYHOI 4Yactu Tuxoro oxkeaHa — CBEIEHUSI O
HaXOXJICHUU 31eCh JIMKOHYCOB OTCYTCTBYIOT. Llenb
MpeaiaraeMoit cTaTb — IOKyMEHTUPOBAaTh HOBOE Me-
CTO TIOUMKMU, JIaTh TIEpBOE OMUCAHNUE U WLTIOCTPALIUIO
JIMUMHOK 3TOTO BUJA, a TaKXKe CPaBHUTb MX C paHee
OINMCAaHHBIMU JJUUUHKaMU L. pinnatus.

MATEPUAJI U METOIUKA

HBe nuuuHku Lyconus sp. odieit navuHoi 7L 37+
u 39+ MM ObUIM OOHapPYKEeHBI B cOopax 22-To pelica Ha-
YIHO-MCCIIEIOBATEILCKOrO cynqHa “AxkageMUK McTu-
ciaB Kennplnr” B ceBEepHYIO 4acTh TUXOro OKeaHa.
s ynoocTtBa 00CYKIEHMSI Mbl 0003HAYUM 3TUX JIM-
YMHOK T10 MECTY MX TIOUMKH — L. sp. “hawaiiensis”. OHun
o BbuUtOBNIEHBI 09.09.1990 1. Ha craHumu 2344
(23°11°07” c.u1., 150°2501” 3.1.) K CEBEPO-BOCTOKY
ot IaBaiickux o-BoB mpm o06noBe ciaog 0—1000 m
(puc. 1). Coopbl MPOBOAUIN PA3HOITTYOMHHBIM Tpa-
oM Aiizekca—Kumma B Momudukanum CaMbileBa—
AceeBa — PTAKCA (onuHa 25 M, TI0IIanb yeThs 6
M2, sT4est 5 MM) ¢ KOHLIEBOI BCTaBKOi 13 HEMIOHOBOI
cetky 500 MKM. DK3eMIUIIphI 3adUKCHUPOBaHbI B 4%-M
pactBope dhopmanbaeruna. JInanmuky 7L 37+ MM okpa-
CUJIM aJIM3apUHOM II0 cTaHmapTHOU Metoauke (Tay-
lor, van Dyke, 1985). B HacTosiiiee BpeMs JUIYMHKU
XpaHsTCcsl B uxTuojorndeckoi kouiekuuu MO PAH
(IORAS 04469).

B paGore MCIIonb30BaHbI CIENYIOINIE COKpalle-
Hust: T1L — oOlast ;yiMHa Teja, ¢ — IJIMHA TojioBbl, H —
MaKcUMaibHasl BeicoTa Tena; aAd, aD, aV — aHTea-
HaJIbHOE, aHTEIOPCAIbHOE U AaHTEBEHTPAJIbHOE pac-
CTOSIHUSI; a0 — IJIAHA PbLIa, 0 — TOPU3OHTAJIbHbII
JIuaMeTp mia3za, po — JJIMHA 3arjla3HUYHOIo OTaelia
TOJIOBBI, [0 — MEXIJIa3HUYHOE PACCTOSIHHE, [mx —
nnuHa BepxHeit yemtoctu; D (D1, D2), A, P, V —uaucino
JIydeii COOTBETCTBEHHO B CIIMHHOM (IIEpBOM M BTO-
pOM), aHAJIbHOM, TPYAHOM U GPIOIIHOM ITJIABHUKAX;
vert.a., vert.c. — YUCJIO TYJIOBUIIIHBIX Y XBOCTOBBIX IO~
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Puc. 1. MecronoyioxkeHue CTaHLIMU (@) OTIOBA JTUYMHOK
Lyconus sp. “hawaiiensis” 09.09.1990 r. B xome 22-10 peii-
ca Hay4YyHO-UCCJIEIOBAaTeJIbCKOTO CynHa “AKageMHMK
MctucnaB Kengpim” B ceBepo-3amanHylo 4acTb TUXOro
oKeaHa.

3BOHKOB; Br. — 411C10 OpaHXMOCTEruii, sp.br. — 9UCIIO
>KaGepHbIX THIYMHOK Ha IepPBOIi )KabepHOIt ayre.

PE3VJIBTATHI 1 OBCYXIEHUWE

Onucaunue. TL 37+ (¢ 7.4 mm) 1 39+ (¢ 7.5 MMm)
MM (KOHYMK XBOCTOBOTIO OTJIeJIa OTCYTCTBYET Y 00X
JMIuHOK), D1 89, D2 77+, A60+, P15, V9, vert.a. 16,

BOJIBINAKOBA, EBCEEHKO

vert.c. 60+, sp.br. 3 + 11 = 14, Br. 7, uncio 3y60B Ha
comHuke 0.

Mopdonormusd. Teno IMIMHOK MACCUBHOE, BBI-
COKO€ B IepemnHeil YacTH, B KaymaJbHOM HarpasJiie-
HUU TJIaBHO cyXkaeTcs (puc. 2, 3). TyJIoBUIIIHBIN OT-
JIeJI MACCUBHBIN, OpIOX0 CUJILHO pa3ayTo. BeicoTa Te-
Jla 3a TPYAHBIMM IIJIaBHUKaMU cocTaBisieT 96% c.
TonoBa kpymHast 1 BbICOKasi, BEpXHUI MPOGUIb Tro-
JIOBBI C 3aMETHBIM MPOTUOOM, mia3a AehopMUpPOBa-
HBbI; POT KOCO#, yToja pTa JOCTUraeT BEpTUKAIU Tie-
pEIHETO Kpasi NIA3HUIIEL; YEJIFOCTU ¢ MEIKMMU 3y0amMu,
Ha COLIHMKE U Ha HEOHBIX KOCTSIX 3yObl OTCYTCTBYIOT.
KabepHble TBIYMHKM Ha BHEILIHEM Kpae 1-it xabep-
HOM AYT'Y OTHOCHUTEJIBHO JIJIMHHBIC M TOHKME, Ha BHYT-
pEHHEM Kpae — KOPOTKHME C IIMIaMK Ha TUCTAIIbLHOM
Kpae. Ha kprbIlieyHOoli KOCTA MMEIOTCSI IBA PacmojIo-
KEHHBIX TOJ YIJIOM APYT K APYTY TOHKUX TPEOHSI.
I'pynHbIe TUIABHUKY PACHOI0KEHBI IO TOPU30HTAIb-
HOM 0CcY Ha ypOBHE IJ1a3. bpioiiHbie MIaBHUKM CIBU-
HYTBI BIIEPEN OTHOCUTEJIBHO IPYIHBIX, UX OCHOBAHUS
BBITSTHYTOU TpeyrojibHOU (popMbl. CIIMHHON 1 aHAIb-
HBII MJIABHUKU JUIMHHBIE, JIYYU CITMHHOTO TJIaBHUKA
3aMeTHO JJIMHHee Jydeit aHaibHoro. Havano nepBo-
ro CIIMHHOTO IUIaBHMKA Hal OCHOBAaHUEM TI'PYIHBIX
m1aBHUKOB. IlTtepurnodop mepBoOro jayda BTOPOIO
CIIMHHOTO IJTABHUKA 3aMETHO BBICTYIIACT Hal KpaeM
Tena (CUIbHee, YeM MOocaeAHU nTepurnodop Iep-
BOrO CIMHHOTO IUIAaBHUKA), IIPU 3TOM PACCTOSHHE
MeXIy TTocjiemHuM JiyaoM D1 u 1iepBbIM JiyaoMm D2 He
OTJIMYAETCS OT AUCTAHIMU Mexay Jydamu D1. AHanb-
HBIM MIJIAaBHUK HaYMHAeTCs Ha ypoBHe 14—15-T0 myda
BTOPOTO CIMHHOIO TjiaBHMKA. KHMIIIEYHUK KOpOT-
KH1ii, MEITKOBUIHBINA, OPIOX0O JJMYMHOK CHUJILHO pa3-
JIyTO OT MUIIM. AHYC pacroJjiaraercsl IpuMepHoO Mo-
cepenuHe Teja. HekoTopbie mpoMephl Tejla TMIMHKU

Puc. 2. BHemrnwmii Bun tmauHku Lyconus sp. “hawaiiensis” TL 39+ Mm.
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Puc. 3. BHemnuit Bun quauHku Lyconus sp. “hawaiiensis” TL 37+ MM; peKOHCTpyuMpoBaHa OpIOIIHAsl 4acTh (PUCYHOK
S1.1O. bonbI1akoBoii).

TL39+wmMm,B % c: H96,aA226,aD 113, aV 113, ao 28,
0 31, po 41, io 24, Imx 51.

IMurmenTanusd. JIMUMHKY yMEpEHHO MUTMEH-
TUpoBaHkbI (puc. 2, 3). TouedHble MeTaHOMOPHI paB-
HOMEPHO paccesHbI 110 BceMy Telly. bpioxo mnamHoK
OKpallleHO MHTEHCUBHEEe, HauboJiee I'yCTO MUTMEHT
pacriojioXeH B BeHTpoJatepaibHOU yacTtu. Ilepurto-
HeyM npo3pavyHblii. JIyay Bo Bcex INTaBHUKAX U OCHO-
BaHMsI IapHBIX IUVITAaBHUKOB He oKpalieHbl. Ha rojose
MATMEHT KOHIIEHTPUPYETCS Hal CPEOAHUM MO3IOM,
03311 IIPEeOKPBIIIEYHON KOCTH, Y OOOHSTEILHOI Kar-
CyJIbl, JaTepanbHO Ha xpsie (mesethmoid cartilage).
MNwmerotcst Mmenanodopsl BOoJib praemaxillare, a Tak-
XKe psim Ha HrkHel yemtoct. [lonbopomnouyHas gactb
PaBHOMEPHO NUTMEHTUPOBaHA TOYSYHBIMU MEJIaHO-
dopamu. BHyTpeHHHE TMUTMEHTHBIE TISITHA, CYpO-
THUBHO PaCHOJIOXEHHbBIE BIOJIb TEJI TO3BOHKOB, IIPO-
CMaTPUBAIOTCS B IUCTAJIBbHON ITOJOBHHE XBOCTOBOM
YacTH Teja.

CpaBHUTEeNbHBICE 3aMedaHU. 3amMeTHas
ocobeHHOCTh TMuMHOK 13 CeBepo-Bocrounoii Ila-
UKy — pasmytoe Oproxo. Takast yepTa XapakTep-
Ha JUISI paHHUX CTaAWui pa3BUTHUSI HEKOTOPBIX Mpemn-
craButeseit orpsina Gadiformes: Macrouridae (Mer-
rett, 1978, 1989), Moridae (Matsuura, Aizawa, 1990;
Meléndez, Markle, 1997; EBceenko, TpyHos, 2004) u
Lyconidae (EBceenko, CynHuoB, 1995; EscecHkO
u 1p., 2014). CnuHHOIL 1 aHAJIBHBIN TUIABHUKU IIPEI-
TTOJIOKUTETBHO CIIMBAIOTCS C XBOCTOBBIM, a IIpOMe-
KYTOK MEXIYy CIOUHHBIMU TIJIABHUKAMM TMpaKTUYe-
CKH OTCYTCTBYET, YTO XapaKTePHO IS IIPEICTABUTE-
et cemeiicts  Bathygadidae, Lyconidae wu
Steindachneriidae (Cohen et al., 1990). Onucanue
JmauHKY TL 24 MM eMMHCTBEHHOTO BUIA CeMeCcTBa
Steindachneriidae — Steindachneria argentea Goode
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et Bean, 1896 — B ntutepatype umeercs (Fahay, Mar-
kle, 1984). I1pu TL 24 MM TUYMHKA yXKE T€MOHCTPHU-
pyeT NpU3HAKU, XapaKTepHbIE I B3POCIBIX 0CO0Ei
9TOTO BUJA, a UMEHHO: chOPMUPOBAH CBETSIIIIUIACS
OpraH, a MexXJy aHyCOM U ypPOTeHUTAJbHOM Mamuii-
JIOM eCTb 3aMeTHOe paccTosiHve. KpoMe 3Toro, TIMUmnH-
Ka S. argentea oTiiM4aeTcsl 6oJiee YIIMHEHHBIM TEJIOM,
MEHBILINM aHTeaHAJIbHBIM PACCTOSIHUEM U TTUTMEHTa-
uueil. B nmrepatype uMMeEIOTCS WLTIOCTPUPOBAHHbIE
OIMMCaHMS MeJarndyecKrx JUUMHOK OaTUTaanuH BCETO
IBYX BUIOB. D10 nuumHka 7L 30+ mMm, nmpeaBapu-
TeJIbHO MaeHTuUIpoBaHHas KaKk Gadomus sp. (Fa-
hay, Markle, 1984), u nuuunka Bathygadus cottoides
Ginther, 1878 TL 22+ mm (bonbinakoBa, EBceeHko,
2016). Obe TMUMHKU UMEIOT CXOMHbIE OCOOEHHOCTHU
MOpP®dOJIOTUU, KOTOPhIC OTIIMYAIOT UX OT OMUCAHHBIX
JIMYUHOK ponaa Lyconus: OpIolIHbIe TUIABHUKU CABU-
HYTHI Ha3aJl OTHOCUTEIBHO IPYIHBIX M PACIIOIOKEHBI
JlaTepajibHO Ha Oproxe, OCHOBAHUS TPYIHBIX IJIABHU -
KOB cTeOefibuaThie, Ha TPEIKPbIIIKE UMEIOTCS Ba
KOXMCTBIX BeIpocTa. Kpome atoro, mmunHok Lyconi-
dae MmoxHO oTmunTh OT Bathygadidae mo mepuctu-
YECKHUM MPU3HAKaM: 10 YMCJTY TYJTOBUIIHBIX TTO3BOH-
koB (11—13 y Bathygadidae npotuB 14—20 y Lyconi-
dae) m uywMcay XaOepHBIX THIYMHOK (sp.br. >18 y
Bathygadidae npotus <17 y Lyconidae) (Cohen et al.,
1990; Iwamoto, Anderson, 1994; EBceetko, CyHIIOB,
1995; Iwamoto, 2002).

JIvmaunkm L. sp. “hawaiiensis” oTIAYaIOTCS IO Me-
PUCTUYECKUM MpPU3HAKaM OT U3BECTHBIX BUAOB poja
Lyconus (tabnwuiia) — YWCIOM TYJIOBUIIHBIX TO-
3BOHKOB (MeHbllle, 4yeM y L. pinnatus n L. brachy-
colus, Ho GonbIlIe, yeM y L. sp. ¢ 0-Ba fIBa); oTCcyT-
CTBHEM 3yOOB Ha COITHUKE (HAIIPOTUB, UMEIOTCS Y
L. pinnatus, L. brachycolus n L. sp. c o-Ba SIBa). Uc-
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OCHOBHBIE MEPUCTHYCCKHNE NPU3HAKU BCEX N3BECCTHBIX BUIOB poaga Lyconus

Bun vert.a. D1 P V sp.br. Yuco 3y00B Ha COLITHUKE
L. pinnatus 19—-20 12—13 15—17 9—10 3—4+11-13 1-2/1-3
L. brachycolus 17—18 9—10 13—14 89 3—-5+9-12 1-10/2—8
L. sp. (o. SIBa) 14 — 15 9 3+ 10 6/6
L. sp. (tutato KamnGeswt) — — 17—18 10 0—2+11-12 0
L. sp. “hawaiiensis” 16 8—9 15 9 3+11 0

IIpumevanue. vert.a. — 4YUCJIO TYJOBUIIHBIX ITO3BOHKOB, D1, P, V' — 4ncio aydyeil COOTBETCTBEHHO B IIEPBOM CHMHHOM, I'PYIHOM U

OPIOLITHOM TUTABHUKAX; Sp.br — YUCIIO )KabepHBIX THIMMHOK Ha IepBOii XXabepHOii myre,

«

— HeT JaHHbIX. UcTOYHUKMN I/IHCbOpMaI_[I/II/II

Cohen et al., 1990; Inada, 1990; EBceenko, CyHuos, 1995; Lloris et al., 2005.

Xoms M3 Toro (akTa, YTO y JUIMHKU L. pinnatus TL
17.5 MM (B3pocCiibie 0COOM KOTOPOTO MMEIOT 3yObl Ha
COIIIHMKE) 3YObl YK€ MMEIOTCSI, OTCYTCTBHE 3yOOB Y
JIMYUHOK L. sp. “hawaiiensis” BpsIII 11 CBSI3aHO C pa3-
MepoM ocobeii. OTCyTCTBUE WIM HaIMuMe 3y0OB Ha
COIIIHUKE (HO HE X KOJIWYECTBO), IO BCEU BEPOSIT-
HOCTU, SIBJISIETCS] BAXKHBIM BUAOCHELIM(UYHBIM MTPU-
3HakoM. Ocobu, onucaHHble ¢ TuiaTo Kommoemn (In-
ada, 1990), Tak:ke He UMEIOT 3yOOB Ha COIIHUKE, HO
IPU 3TOM Y HUX OOJIbIIIE YHCIIO JIy4eil B TPYIHBIX IJIaB-
HUKAaX, 9eM Y IMYUHOK L. sp. “hawaiiensis” . B 11e10M 110
KOMIUIEKCY MEPUCTUYECKUX MPU3HAKOB OMMCaHHbIE
HOBBI€ JIMYMHKHU OTJIMYAIOTCS OT BCEX U3BECTHBIX Ha
JIaHHBI MOMEHT BUJOB JINKOHYCOB.

OnucaHue paHHUX CTaAuii pa3BUTHS UMEETCs TOJIb-
ko mis L. pinnatus (EBceenko, CyH1ioB, 1995; EBce-
€HKO U 1p., 2014). NOuTyanbHO TMYMHKHU L. Sp. “ha-
waiiensis” o4eHb IIOXOXW Ha JIMIYUHOK L. pinnatus 1o
¢dopmMe Telia, BepXHEMY TTPOMUITIO TOJIOBBI, pa3ayTo-
My Oproxy, GOpPMOIi U UTMHOU XXKaOEepPHBIX THIYMUHOK.
IMonoxeHre OPIOITHBIX MIABHUKOB MTOABEPXKEHO WH-
nuBuayanbHoi naMeHunBocTU (EBceenko, CyHIIOB,
1995), a y AMYMHOK 3aBUCUT, MO-BUIUMOMY, OT CTe-
MEHU HAaIloJHeHUs keiynka. Jlmamuaku L. sp. “ha-
waiiensis” Han0oJiee 3aMETHO OTJIMYAIOTCS OT JIMYMHOK
L. pinnatus 1io xapaktepy nurMeHTtaluu (puc. 2, 3): te-
JIO MEPBBIX TUTMEHTUPOBAHO PABHOMEPHO U TMTOJHO-
CThIO, B TO BpeMsI KaK y BTOPBIX 3aaHSISI TPETh Tesa
JIUIlIeHa TIMTMEHTa, KPpOMe Pa3pO3HEHHbBIX MeJlaHO-
¢dopos. Takas okpacka xapakTepHa Kak ISl CaMbIX
MenKux JuduHoK 7L 13.0 u 17.5 MM, Tak u 1151 KpyTi-
Horo npenmanbka 7L 50+ mm. [Tomumo 3Toro pas-
JIMYMS XOPOIIO 3aMETHBbl U B CUETHBIX TMPU3HAKaAX
(Tabnuia).

YuuTeiBas pa3indus B MEPUCTUUYECKUX TTPU3HA-
Kax MEXIy UCCIeIOBAaHHBIMU JIMYMHKAMU U U3BECT-
HBIMM BUJIaMU JUKOHYCOB, a TAK3KE UX ITOMMKY Jajie-
KO 3a mpeaejiaMyd YCTaHOBJIIEHHBIX apeajioB BUIOB,
MBI TIpernosaraeM, YTo HOBble 0COOU MOTYT MpUHAI-
JIeXaTh K ellI€ He OMMCaHHOMY BHUIY pona Lyconus.

PMHAHCUPOBAHUE PABOThHI

PaGoTa BbINOJIHEHA B paMKaX TeMbI TOCYIapCTBEHHOTO
3agaHusg Ne FMWE-2021-0008; ctaTbst HarucaHa npu u-

HaHCOBO# momnepxkke Poccuiickoro HaydyHOoro (oHIa,
mpoekT Ne 19-14-00026.
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HOBAA ITOUMKA CONGRHYNCHUS TALABONOIDES
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© 2023 r. II. KomeecBapan® 2, T. T. Axxkurx Kymap" *, K. Kymap Jlan’

! Hayuonaavroe 61opo eenemuueckux pecypcos pui6, Jaxxuay, Ymmap-Ipadew, Hndus
2@axyrvmem puiboxossiicmeennvix Hayk, Kepansciuil ynusepcumem
pulbHOo20 X035ticmea u oxeanonoeuu, Kouu, Kepana, Unous
*E-mail: ttajith87@gmail.com
IMToctynuna B penakumio 18.07.2022 1.

IMocne nopa6otku 20.09.2022 .
IMpuHsTa Kk nyonukauuu 14.10.2022 r.

Bun Congrhynchus talabonoides Fowler, 1934 (nisiTb ocobeii) OblLT BriepBble OOHAPYXEH Y I0ro-3arnagHoro
nobepexxbss MHauu, B ApaBuiickoM Mope. PaHee 3ToT B1 ObL1 MI3BECTEH TOJILKO 13 Boa TaiiBaHst, @uinii-
MMYMH U B AHIaMaHcKoM Mope. 711 oOHapykeHHOTo B Bofgax Apasuiickoro mopsi Congrhynchus talabonoides
OIMCaHbl TMATHOCTUYECKUE MPU3HAKU M HYKJIEOTHIHAs MOCIen0BaTeIbHOCTh MUTOXOHAPUAILHOTO TeHa

COl. O6eyxnaercs punoreHeTnueckoe nosoxenue C. talabonoides.

Karouesnie crosa: Congridae, cucreMaTKa, HOBast IIOMMKA.
DOI: 10.31857/5004287522302011X, EDN: EYOTOU

# IMonHOCTBIO CTAaThs Ol'ly6J'[I/IKOBaHa B aHIJIMICKOM BE€PCUU XKypHaja.
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IMMPOLIEHTHOE COJEPKAHUE JEUKOIIMTOB NIEPU®EPUYECKON
KPOBU, TOJJOBHO¥ IMOYKU U CEJIE3KXHKMU JIEIIA
ABRAMIS BRAMA (CYPRINIDAE) BOJJOXPAHWJINIL CPEAHE BOJTU
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ITpoBeneHo cpaBHUTEIBLHOE HCCIeAO0BaHWE JeiiKoIMTapHO#l hopMyJibl ieprdepudeckoil KpoBU, TOJIOB-
HOTO OTHAEJIA ITOYKU U CeJIe3€HKMU Jiema Abramis brama, obuTaloliero B BOOOXpaHWININAX cpeaHeil Bomru
(KyitosimeBckoe, Yebokcapckoe u ['opbKoBckoe). Y uccienoBaHHBIX pbIO B IepudeprudecKoil KpoBU U
cene3éHke 3apuKCcupoBaHO IIpeobIagaHne IMM@OINTOB 1 HU3KO0E colepkaHne HenTpodmiios. B romos-
HOM 1ouke Jieneit KyiiObIlIeBCKOro BOIOXpaHWJIMIIA OTMEYEH 3HAYMMO BBICOKMU YpOBEHb OJIACTHBIX
b opM KITeTOK ¥ HU3KUIT — HEUTpOodDUI0B, a y ocobeit u3 [0pbKOBCKOTO BOTOXpaHWJIMIIA — HU3KOE COAEeP-
JKaHWe MOHOIIUTOB U OTCYTCTBUE 203UHOMUIIOB MO CPAaBHEHUIO C PhIOAMU U3 IPYTUX BOJOEMOB.

Kanroueswie crosa: memy Abramis brama, iepudepudeckasi KpoBb, IIpoHedpOC, celie3EHKa, TeHKOoLUThI, Kyii-
opimeBckoe, Yebokcapckoe 1 [opbKOBCKOE BOIOXPAHIIINIIA.

DOI: 10.31857/S0042875223010174, EDN: EXTEFB

M3yyeHne puU3noaornyecKux napaMeTpoB opra-
HU3Ma BOIHBIX XKMBOTHBIX — BaXXHBII acIEeKT Tpu
MPOBENCHUN KOMILUIEKCHBIX 3KOJOTMYECKUX HCCIe-
JToBaHUI BOmoéMOB. [1ojlydeHHBIe JaHHbIE TO3BOJISI-
IOT OLICHUTh HE TOJIBKO 3I0POBbE 0COOU, HO U CYIUTh
O COCTOSITHMM OKpyXKalollleil cpenbl. BomHast cpena
oOMTaHUS JTabUJIbHA U YacTO ITOABEpraeTcs Bo3meii-
CTBUIO Pa3INYHBIX 3KoJIoTMYecKnx ¢dakrtoposB. Ha
MPOUCXOASIIE TepeMEeHbl TUAPOOMOHTHI OTBEYAIOT
U3MEHEHUSIMUA B (DYHKLIMOHUPOBAHUU BHYTPEHHUX
cucteM opranusma. OTHUMH U3 MEPBBIX pearupyior
KJIETKU, TKAHU UM OpraHbl KPOBETBOPHOII U UMMYH-
Holt cucteM. O GYHKIIMOHAIBHBIX U3MEHEHUSIX B UX
paboTe MOXHO CYIUTh MO Pa3IdYHBIM TeMaTOJIOIH-
YEeCKHMM U UMMYHOJIOTUYECKHM MOKa3aTesiM, B TOM
YCJIe KOJJMYECTBEHHOMY U KaUeCTBEHHOMY COCTaBY
Ki1eTok KpoBH. [loka3zaHo, 4To TIpy BO3AEHCTBUM pa3-
HOOOpa3HbIX (haKTOPOB MPOUCXOASAT U3MEHEHMUSI B CO-
OTHOILIEHUHU Pa3IMYHBIX (opM JieKounToB (MUKpSI-
koB, JlanupoBa, 1997; MuxkpsikoB u ap., 2001, 2021;
Kurenena u np., 2004; Jlanuposa, 3adboTkuHa, 2010;
Kyzuna, 2011; bacosa, 2017). 910 nonmuMopdHBIE U IT0-
JIM(YHKLIMOHATIbHBIE KJIETKU, BBITTOJHSIIOIINE Pa3HO-
o0Opa3Hble UMMYHOJIOTUYECKHE U (DU3UOTOTUYECKUE
dyHKIMU. JINMOOLUUTHL — MTONYJISILMS JTIEHKOLIUTOB,
obecrieuynBaloliass MMMYHHBII Han3o0p, popMupoBa-
HUE U PETYJISILUIO KJIETOUHOTO Y TYMOPaJIbHOTO UM-
MYHHOIoO OTBeTa. MOHOLMTBHI — TPEIIIeCTBEHHUKU
MakpodaroB, 061agal0T BBICOKOI (paronnTapHoOii aK-

TUBHOCTBIO MO OTHOIICHUIO K TPOIYyKTaM pacrnana
KJIETOK M TKaHel, 00e3BpeXMBAIOT TOKCUHBI, TIPU-
HUMAIOT y4acTHhe B BbIpaOOTKe LUTOKMHOB. HeitTpo-
GUIBI M 203MHOMUIIBI YIACTBYIOT B (ParolmMTro3e MUK-
POOPraHU3MOB, CUHTE3€ MEANATOPOB UMMYHHOIO OT-
BeTa 1 Hecrienuduyeckux ¢GakTopoB UMMYyHUTETA
(Ellis, 1977; MukpsikoB, 1991; Manning, Nakanishi,
1996; Zapata et al., 1996; KonapareeBa u ap., 2001;
Van Muiswinkel, Vervoorn-Van Der Wal, 2006; Katzen-
back, Belosevic, 2009; Uribe et al., 2011; Scapigliati,
2013; Havixbeck, Barreda, 2015; Hodgkinson et al.,
2015). B cocraBe 1e€iiKOIIUTOB IIPUCYTCTBYIOT TaK:Ke
IOHbBIE HE3peJIble, WX OJ1aCTHBIE, POPMBI KJIIETOK, J0-
JISI KOTOPBIX B JIEMKOTpaMMe MOXET COCTaBJISITH O
10% v 3aBUCHUT OT BUAOBBIX U DKOJOTMYECKUX OCO-
o6enHocrteil (MBaHoOBa, 1983).

Jlemr Abramis brama — onyIH 13 OCHOBHBIX ITPOMBIC-
JIOBBIX BUAOB p. Bojra — oTHOcuTCS K BUAaM C A~
TEJIbLHBIM XNU3HEHHBIM IIUKJTOM, XXUBET 10 20 j1eT, 00bIu-
Ho 10 12—14. CraiiHast peI0a, IIpeAroYnTacT MEIJICHHO
TEeKyllie BOJOEMbI, ITUTAETCI B OCHOBHOM JIOHHBLIMM
0ecITo3BOHOYHBIMHU. B mmpenesnax kaxmoro BogoéMa 00-
pa3yeT MeJIKME CTada, YaCTUYHO CMEIIMBAIOIINECS B
Iepro HaryJia 1 3MMOBKU. Pa3zmJaroTr “rpoXxoqHbix”
JIeleit, ObICTPO MOKUAAOIINX HEPECTUIUIIA, MUTPH-
pYIOLINX MpuMepHO Ha 60— 120 KM, U “XXUIBIX”, TIPOTSI-
KEHHOCTh MUTPAIIMii KOTOPBIX HE TIpeBbIIaeT 20 KM
(Atnac ..., 2002; I'epacumoB u 1p., 2018).
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3a ToclieqHre TOAbl UCCIeI0OBaHUS TeMaTOJIOTH-
YEeCKUX U MMMYHOJIOTMYECKUX TToKa3aTesae y phwio,
oOuTaIOIIMX B BOJOXpaHWIMINax Bojiru, mpoBoguim
He JacTo. Pe3ynbTaThl HcciaeqoBaHuil epudepuye-
CKOI1 KpOBH PBIO, B TOM umcJie Jemeii, KyiObIieBcKo-
ro 1 CapaToBCKOIO BOIOXPaHWIHII] B KOHIIE ITPOIILIOrO
Y Havajie HBIHEIIIHETO CTOJIETUS 3a(pUKCUPOBAIM Ha-
JINYKME 3HAYMTEJIBHOTO YuciIa 0cobeil ¢ aHOMaIusIMU
KJIETOK KPOBU U COOTHOIIEHUS TPaHYJIOLIUTOB U
arpaHyJIOLIUTOB C OTKIIOHEHUSIMH OT HOPMBI (MuHe-
eB, 2007, 2016). Ha ocHOBaHMM MOIYYEHHBIX JaHHBIX
aBTOPOM CJeJIaH BBIBOI O BBICOKOM aHTPOITOreHHOI
Harpy3ke Ha 3TH Bomo€Mbl. HampoTtus, 1mo urtoram
nccaegoBanuii 2015—2016 rr. cmenaH BBIBOL O TOM,
4YTO y OOJILIIMHCTBA Jelleil Bomkckx BogoxpaHU-
JIMIII COOTHOILLIEHUE Pa3IUYHBIX (POPM JICHKOLIMTOB
KPOBU Y UMMYHOKOMIIETEHTHBIX OPTaHOB HAXOIUTCS
B IIpeJeiaX HOPMBI, KpOMe PhIO, 3apakEHHBIX ITapa-
3utamu (3a00TKuHA U 1p., 2018). OmHako mocTymHas
nHOpMALIMSI KacaeTcsl OTACIbHBIX BOINOEMOB WMJIM
HOCHUT OTPBIBOYHBII xapakTep. B ¢BSI3u ¢ 3TUM B Ha-
CTosIIee BpeMsl aKTyaIbHO ITPOBEACHUE TeMATOJIOT -
YEeCKUX UCCAEIOBAaHUI PBIO IJIsl OLIEHKU COCTOSIHUS
3[0POBbsI UXTUO(MAYHBI U DKOJIOTUYECKOM CUTYALINU
B BojoxpaHuiauimax Boaru. ITomydeHHBIe OaHHBIE
MOTYT MH(OPMATUBHO OTpaXaThb IOCIEACTBUS XPO-
HUUYECKOTO 3arpsI3HEHUS BOJ, CTPECCOBLIE YCIOBUS B
MepUOIbI, MpeAlleCcTBYIOIINE uccaenoBaHusaM (Mo-
rceeHko, 2009; Munees, 2016), 1 GBITh UCITOJIb30BA-
HBI B paMKax npoekrta “CoxpaHeHue U IpeaoTBpa-

]

IMEHUE 3arpsA3HEHUSA PEKHU Boaru™".

ILens HacToseil paboOThl — IMPOBECTH CPaBHU-
TEJILHBIM aHaJI3 COOTHOILICHUS JEHKOLIUTOB IIepU-
¢eprIecKoit KpoOBM 1 UMMYHOKOMIIETEHTHBIX OPIraHOB
MOMYJISILIMI JIellla BODOXpaHWIHIL cpenHeit Bosru.

MATEPUAJTI U METOANKA

Oti10B pbeIO npoBoamian 19—26 centsiops 2019 r.
JOHHBIM TpajioM ¢ 60pTa HaAYYHO-UCCJIeI0BATEb-
cKoro cynHa “Axanemuk TormuneB” B Xo1e KOMILIEKC-
HOM TMAPOOUOJIOTUYECKOI SKCIIEIUIIMY Ha BOJOXpa-
Huwtuiax cpenHeid Bonru: Kyiiobimesckom, Yebok-
capckoM u ['oppkoBckoM. Bcero BeLIoOBIEHO 43 3K3.
Jema (cpenHeit nauHoi mo Cmurry 34.7 £ 0.9 cM u
Maccoit 807.1 = 66.8 T), y KOTOPBIX cpa3y MOCje BbI-
JIOBa OTOMpPaI KPOBb M3 XBOCTOBOI BEHBI, TOJIOBHOM
OTJIIeN TIOYKHM M ceJIe3€HKY. Ma3Ku KpOBU U Ma3KU-
OTIeYaTKX OPraHOB HAHOCUJIM Ha OO0e3KUpEeHHOoe
MpeIMEeTHOE CTEKIIO, (puKcupoBaau B 96%-HoM 3Ta-
HoJie B TeueHue 30 MUH 1 oKpaluuBaiau no PomaHOB-
ckoMy—Ium3e. MUKpPOCKONMYECKOE MCCIEIOBAHUE
MAa3KOB IIPOBOIMIM IIOJ CBETOBHIM MUKPOCKOIIOM
Buomen-6ITP1-®K ¢ ucrons3oBaHEM UMMEPCHUOH-
Horo oobekTuBa (yBena. X100). B kaxmom mpernaparte

! VrepxknéH [Npesuamymom Cosera nipu [Ipesunente Poccuii-
ckoii Denepalinu MO CTPATErMYECKOMY Pa3BUTHUIO U TIPUOPU-
TETHBIM MpoekTaM (rmpotokos Ne 9 ot 30.08.2017 1.).

aHamm3npoBany 200 J1efIKOIIUTOB, KOTOPhIC UIEHTH-
duLpoBaIu, UCIIOJIb3Ys OOIETPUHSTYIO METOIUKY
(MBanoBa, 1983). I[Ipu KOCBEHHOI OLIEHKE YPOBHSI
comepxkKaHMsI JICHKOIIMTOB B eAMHUIIe 00bEMa KPOBU
VICITOJI30BAJIM UHIEKC OOUJINS JIEHKOIIUTOB (4acTo-
TY BCTPEYAEMOCTH KJIETOK 0eJI0if KpOBHU), IIJIST OIIpE-
JIeJICHUST KOTOPOTro B Ma3Ke Iepudeprnieckoil KpoBU
npocmarpuBaivi 100 moseit 3peHusT Ha pa3IUYHbBIX
yJacTKax Iiperapara npu yBeandeHunu xX40. B xax-
JIOM TI0JI€ 3PEHMsI TTOACUYUTHIBAIN YMCIIO JIEHKOIIM-
TOB, TOJydeHHbIE JaHHbIE CYMMUPOBAIU U IEJIVIN
Ha 100, moyryyast cpemHee 4MCJIO B OOHOM IOJIE 3pe-
Hus1 (MukpsikoB, Jlammposa, 1997). Cratuctudeckyio
00paboOTKy pe3yIbTaTOB UCCSIOBAHUS TIPOBOIVIIN 10
CTaHAAPTHBIM aJITOPUTMaM, PeaIn30BaHHBIM B ITaKeTe
mporpamMM Statistica v6.0 ¢ UCITOJIB30BaHMEM f-TECTa.
Paznuuust cauranu 3HaunMbiMu ripu p < 0.05.

PE3VYJIbTATDI

B maszkax nepucdepruyeckoit KpOBU 1 UMMYHOKOM-
METEHTHBIX OPTaHOB MCCIETOBAHHBIX 0COOEi OOHAPY-
KEHBI XapaKTepHBbIe IJIsI OOJBIIMHCTBA BUIOB PHIO
TUIBI JeKoLuTOoB (Taba. 1). B neiikorpammax mpe-
obmaganu tumpouuTsl. B nepudepudeckoii KpoBu u
ceJie3€HKe J0JIsI OTUX KJIETOK cocTasisia 91-94%, a
B TOJIOBHOIT TTouKe — 83—85%. Comep:xaHue APYyTHUX
TUIIOB KJIETOK OBLIO 3HAYMTEIBLHO HUXE U UX HOJIU
pasiuyaauch. Y BCeX MCCICIOBAHHBIX Jellieil B Te-
pudeprdecKoii KpoBU HocjIe TMM@OILMTOB B HOPSII-
Ke yOBIBaHUSI TOJIU CAeA0BaIN 303MHOMDMIIBI (3—4%),
MoHOLMTBI (1.2—2.9%), GiacTHble (HOPMBI KIIETOK
(0.8—1.3%) u HeviTpoduinl (<1%). B rooBHOI1 1T0Y-
Ke U ceJie3éHKe JoJIST KJIETOK pa3indaiach U COCTaB-
JIsi1a; 303MHOMMIOB — cOOTBeTCTBeHHO 0—1.42 u
1.17—1.32%, moHouuros — 2.53—3.89 u 1.60—1.83%,
61acTHBIX (hopM KITeToK — 6.89—11.55 1 2.21-3.38%,
Heitrpodunos — 0.02—2.94 n 0—0.67%.

JocToBepHbIE pa3IdyUs MO COASPXKaHUIO MOHOILIM-
TOB B KPOBU U MpoHedpoce 3aUKCUPOBAHBI MEXKITY
ocobosmu n3 T'oppkoBcKoro n YebokcapcKoro Bomo-
XpaHunuil. B neiikorpaMme roJIoOBHOM MTOYKY JEIIeii
Kyii6pI11eBCKOro Baxp., o CpaBHEHUIO C OCOOSIMU
U3 IPYTUX BOJOEMOB, 3apETUCTPUPOBAHO HU3KOE CO-
JepXaHUe HEUTpoUIIOB 1 BBICOKOE 0J1aCTHBIX (DOpM
KJeTok. B cene3€Hke Takux oTInunii He 3ahUKCUPO-
BaHO. TakXe CTOUT OTMETUTb OTCYTCTBUE 303UHO-
¢dwioB B nmpoHedpoce pbid U3 [OPHKOBCKOTO U cer-
MEHTOSIIEPHBIX HEUTPOMDUIIOB B cee3€HKe Jielleil u3
Kyiiorsimesckoro n YedbokcapcKoro BoJOXpaHUJIUILI.

YacToTa BCTpeuaeMOCTH JIEMKOIIUTOB y JICIICH 13
HCCJIEIOBAaHHBLIX BOHOEMOB pa3ianudanach (Tadi. 2).
HanGonee BbIcOKMII moKaszaTellb 3a(pUKCUPOBAH Y
pb10 13 YeboKkcapcKoro BaXp., HAMMEHBIINI — Y pbIO
13 TOpbKOBCKOIO BIOXP.

BOITPOCBI UXTHUOJIOTN Ne 2
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Tabomuna 1. CooTHollleHUE JIEHKOLIMTOB B Tleprdeprieckoii KpoBU, TOJOBHOM MOYKe U cesie3éHKe neina Abramis brama
13 BOOOXpaHWJIUII cpeaHeit Boaru, %

Bonoxpanunuie| Jlumdouutsl | MOHOLIUTBI Hefimpodur D03MHOMDUIBI bracrubie
Imd (@] dopMbI
IMepudeprueckass KpOBb
Kyiiopiesckoe | 94.07 = 1.08 1.69 £ 0.30 0.15 £ 0.06 0 3.15+0.94 0.92 +£0.34
Yebokcapckoe 91.36 + 1.13 2.92 £ 0.61 0.15£0.08 0.05 £+ 0.03 4.17 £ 0.88 1.32+0.28
T'opbkOBCKOE 93.92 +0.85 1.25 + 0.41** 0 0.03 +£0.03 3.96 £ 0.82 0.82 +£0.26
ITouka
Kyii6pnmesckoe | 83.16 £ 2.14 3.00 £0.78 0.66 £ 0.37 0.27 £0.12 1.33 £ 0.40 11.55 £ 1.05
Yeb6okcapckoe | 83.57 + 1.02 3.89 £0.35 2.94 + 0.32* 0.02 +£0.02* 1.42 +£0.39 7.76 + 0.93*
TopbKOBCKOE 85.46 + 1.06 2.53 £0.39** 2.28 +0.41* 0.25t£0.12 0 6.89 + 0.91*
CeneséHka
Kyiiosimesckoe | 93.05 + 0.88 1.83 £ 0.36 0.44+0.10 0 1.27 £0.30 3.38 +0.39
Yeobokcapckoe | 93.80 +0.43 1.60 £ 0.21 0.67 £0.17 0 1.32 £ 0.21 2.60 £0.25
TopbkoBcKoOe 94.42 £ 0.61 1.78 £ 0.36 0.35+0.13 0.03 £ 0.03 1.17 £ 0.23 2.21+0.39

IIpumeuanne. Heitrrpodwisr: 15 — nanoukosinepusie, CS — cermMeHTOsIIEpHbBIC. 31€Ch 1 B Ta0J1. 2: TIPUBEACHBI CPEIHKME 3HAYCHMS M CTaH-
napTHasi ommoka; * 3HauyeHue noctoBepHo (p < 0.05) ommnuaetcs ot peid u3 KyiiosiiieBckoro BAXp., ** 1o xe n3 Yebokcapckoro BIxp.

OBCYXIEHHNE

HccnenpoBaHHbIE TKAHW 1 OpraHbl pa3addaloTCs
CTPYKTYPHO-(YHKIIMOHAJIbHOM opranm3anueit. Ile-
pudeprudeckasi KpoBb CIYXKUT TPAH3UTOM MUMMYHO-
KOMIIETEHTHBIX KJIETOK, B KOTOPOM ITPOSIBIISIETCS CyM-
MapHbIit 3PdeKT n3MeHeHNsT aKTUBHOCTH MMMYHHOI
cucTeMbl. B TOJIOBHOM OTHEJIe TTOYKKM TeMOIIO3THYEC-
CKasl TKaHb pacHoJIOXeHa B CUHIUTUU PETUKYIISP-
HOM TKaHU MeXOy MEeTISIMU He(POHOB U BBIICIU-
TeAbHBIMU KaHaTbLIAMU. Y OOJBIIMHCTBA BUIOB PbIO
31€Ch IPOUCXOAUT B OCHOBHOM JIMM(}O- 1 TpaHyJIO-
n033. OCHOBHas Macca CeJe3€HKM COCTOMT U3 Kpac-
HOM ITyJIBIIBbI, a MMeIoLIasicsl OeJiasl MyJIbIia, BhIITOIHSI-
fo1ast yHKIUIo JTMMQONo33a, HeIOCTATOYHO pa3BUTA
M pacIiojiokeHa B BUAE OTHEHBbHBIX TUQPOHY3HBIX
ckoruieHUit. Cene3€HKY CUMTAIOT OCHOBHBIM MeE-
CTOM 3PUTPO- U TPOMOOII033a y PBIO, HO OTMEYaIoT
e€ ciradyro 1MM@do-, TpaHyJIO- U TIJIa3MOITO3THUECKYIO
akTuBHOCTh (MukpsikoB, banabdanoBa, 1979; Fange,
1982; Zapata et al., 1996; KonaparbseBa u ap., 2001;
MuxpsikoB u ap., 2001).

OO06HapyXeHHOE BBICOKOE COIep>KaHNUe arpaHyIo-
IIUTOB U HU3KOE — TPaHYJIOLMTOB B JIeKOrpaMMe
KPOBH, MO-BUAVMMOMY, XapaKTEpHO IS JIela, TaK
KaK corjiacyeTcs ¢ paHee IOJYyYeHHbIMU JaHHBIMU
(MBanoBa, 1983; Keiictep, 2007; JlamupoBa, Piépo-
Ba, 2015; CyBoposa, I'epman, 2021). CTouT TakXe OT-
METUTHb MOBBIIIEHHOE COIepXKaHue 303UHOPUIIOB B
KPOBH JIEIIEi U3 BCEX UCCIEeIOBAaHHBIX BOTOEMOB. Y

>KaHUS 203MHO(UIIOB ObLIO paHee 3aPUKCUPOBAHO Y
JIeme YIIIMICKOTO BIOXP., 3apaskEHHBIX TPUIIAHOCO-
mamu (Trypanosoma) (JlamupoBa, 3a60oTkuHa, 2018).

B royioBHOI1 TT0YKe B comepKaHNM OOJBITMHCTBA
b opM JIetKOIUTOB Y Jiemieit n3 pa3HBIX BOTOXpPaHU-
JIUII OOHapYXeHBI 3HAUYMTENIbHBIE Pa3Inyusl, Bepo-
SITHO, CBSI3aHHBIE C TEMITEPATYPHBIM PEXKUMOM BOIO-
€MOB BO BpeMs OTJioBa pbib. B Haxomsmuxcs HuXxe
o teueHuio YebokcapckoMm u KyitObIIeBCKOM BO-
TMOXpaHWJINIIAX TeMIIepaTypa BOIBI cocTaBisuia 14—
16°C, a B I'oppkoBckom — 10.8—13.5°C. CornacHo
MMOJTy4eHHBIM TaHHBIM, B TOJIOBHOI ITOYKe ITO0 Mepe
MTOBBIIICHUST TEMIIEPATyphbl BOIBI B BOMOEME OIS
6J1acTHBIX (hOPM KJIETOK YBEJIMYNBAJIaCh, HEUTpOpU-
JIOB — CHUXKaJIaCh. AHAJIOTUYHbIE TEHACHILIMU MOXHO
OTMETUTh MTPU CPABHEHUU MOJTYYEHHBIX PE3yIbTaTOB
C JaHHBIMU MO JielllaM U3 HaXOASIIEerocst HUXe 1Mo Te-
yeHuto CaparoBckoro BogoxpaHuiuiia (CyBopoBa,
I'epman, 2021), TemnepaTypa B KOTOPOM COCTaBJIsijia
16—17°C. Kak mmpaBuio, 60Jiee HU3KME TeMITepaTyphl
MPUBOIAT K 3aMeVICHUIO MEXaHM3MOB UMMYHHOTO OT-
Beta (Tpodumona, Mukpsiko, 1973; Le Morvan et al.,
1998; Abram et al., 2017; Van Muiswinkel, 2020). Ot
TEMITepaTypHOTO peXrMa 3aBUCUT KOJIMYECTBO aH-

Tao6mauna 2. MHoekc oOmians JIEHKOLMTOB B epudepude-
CKOIi KpoBHU Jieiia Abramis brama 3 BOTOXPaHUIIUILL CPEl-
Heil Bonru, en. B moJie 3peHust

ocobeit n3 CapaToOBCKOTO BIXpP. 3TOT MOKAa3aTellb He Bonoxpanummiie Wunexe o6mms nefikounTon
npesbiman 1% (CyBoposa, I'epman, 2021). YBenuue- T p— 12062 + 10.11

HHME JOJM TaKMX KIETOK VKASBIBACT HA YCHICHHE - 134.80 £ 8.68
MMPOTUBOMHBA3MOHHOTO MMMYHUTETAa W aJlIepri- cbokcapekoe OV =0

YECKYIO peaKLINI0. AHAJIOTUYHOE TTOBBILIIEHUE CONEP- | OPBKOBCKOE 93.75 + 6.85%, **
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TUTEHPEArupylolnx KIeTOK, (YHKIMOHAIbHAS aK-
TUBHOCTb aHTUTEHPAa3PYILIAIOIINX CTPYKTYpP, MHTEH-
CUBHOCTbH aHTUTEJIOTeHE3a U CKOPOCTH BbIBEICHMUS
npoayktoB pacmnama Oaxkrepuii (bamadanosa, 1979;
MuxkpsikoB, 1991; I'otjoBanoB, Mukpsikos, 2011; T'o-
JioBaHOB, 2015). M3MeHeHue MpOLIeHTHOTO colepXa-
HUS O6JIACTHBIX (POPM KJIETOK B JIEAIKOTpaMMe TOJIOB-
HOI MTOYKHU yKa3bIBaeT Ha 3aBUCUMOCTb UHTEHCUB-
HOCTH JIeHiKOomo33a OT TeMIlepaTypHOTo (pakTopa.
DTO NOATBEPXKIAIOT JaHHbIE aHAJIN3a MHIEKCA OOVIIHST
JIEUKOLIUTOB. Y Jieleid M3 BOIOEMOB, HAXOMSIIMXCS
HIDKE I10 TCYSHUIO, 3TOT I0Ka3aTesIb 3HAYUTEJIbHO BbI-
1Ie, B TOM 4uclie y jeina CapaToBCKOro BOIOXPaHU-
sumia (CyBoposa, I'epman, 2021).

3AKJIIOYEHHME

Takum o6pazom, MPOBEAEHHOE MCCIeTOBaHUE T10-
Ka3zaJio Ipeo0dJjiajaHlie arpaHyI0LUTOB X HU3KYIO JI0-
JIIO TPAHYJIOIUTOB B epudeprIecKOil KpOBU U UM-
MYHOKOMIIETEHTHBIX OpTaHax y UCCIeAOBAaHHbIX JIe-
meii. Mexay peloaMy U3 pa3HbIX BOIOXPaHWIIMIIL 1O
MPOLIECHTHOMY COIEPKaHUIO HEKOTOPHBIX (hOpM JIeii-
KOLIMTOB B TTOYKE W MO 3HAYCHUSIM MHIEKCAa OOWIMS
KJIETOK 0eJIoi KpoBU 3a(hMKCUPOBAHBI 3HAYUMEIE pa3-
JINYMSI, CBSI3aHHBIE, BEPOSITHO, C PA3JIMUHON TeMIiepa-
TypO#1 BOABI B BOJOEMAax BO BpeMsI OTJIOBA PhIO.

OUNHAHCHUPOBAHUME PAGOTbI

PaGora BbInojiHEHA B paMKax rocy1apCTBEHHOIO 3a/1a-
Husg Ne 121050500046-8.
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HccnenoBaH KIETOYHBIN COCTaB JIEMKOIUTOB MepudepruiecKoil KpOBM, TOJIOBHOM TMOYKM U CEJIE3EHKU
ocobeil Tpéx BUIOB TOJIbLOB pona Salvelinus — 6enoro S. albus, INIMHHOTOJI0BOTIO S. kronocius 1 HOCaTOro
S. schmidlti, a Taxxe 1ByX GOpM — MaJIOPOTOTO U GOJILIIIEPOTOTO TOJIbIIOB, OOUTatOIIMX B 03. KpoHoluikoe. ¥V
HCCIIENOBAHHBIX 0CO0el cpeau JeHKOUMTOB Teprudepudeckoil KPOBU 3HAYMTENbHYIO OO0 3aHUMAJN
JmuMdbounTel. Mexay coboit ¢hopmbl (BUIIBI) TOJIBLOB pa3iMyaivch MPOLIEHTHBIM COAEpXKaHUEeM THUIIOB
KJIETOK, pa3MepaMu JIEMKOLIMTOB, a TaKXK€ MHTEHCUBHOCTHIO Jielikonos3a. Hanbosiee 3HauMMble OTINYUS
JIOJTA PpA3IMYHBIX (DOPM JIEHKOLIMTOB OTMEYEHbBI Y OOJIBIIEPOTOTO TOJIblia 10 CPAaBHEHUIO C IPYTMMU BUIA-
MU U MAJIOPOTBIM TOJIBLIOM: BBICOKOE coAepKaHue JTUMMAOLUTOB B Ma3Kax KPOBU, HU3KOE€ — MOHOLIMUTOB BO
BCEX TKaHSIX U OpraHax, 6J1acTHbIX (hOpM B KPOBM M HeiiTpomIoB B TipoHedpoce.

Karoueesnbie crosa: Tonblbl pona Salvelinus, TeiKOUMTEI, iepudepudecKass KpOBb, TOJI0BHASI MOYKA, Celie-

3¢HKa, 03. KpoHoukoe, Kamyartka.

DOI: 10.31857/50042875223020078, EDN: EYEQUX

O3epo KpoHolikoe, pacrosoxkeHHoe Ha m-oBe Kam-
YyaTKa, UMeeT OCOOEHHYI0 MOp@OJIOTHIO OacceiiHa,
OHO M30JIMPOBAHO OT 3aXOJ0B IPOXOAHBIX PbIO CHU-
CTeMOIl MOPOroB M BOJOMNAAOB B BEPXHEM TEUEHUU
p. KpoHonkas, BeITeKaromieit n3 o3epa. CiaoXXUBIIN-
ecsl yCJIOBUSI B BOJOEMeE 1 oOXpaHHBII cTaTyc KpoHol1-
KOT'O TOCYyIapCTBEHHOIO MPUPOIHOTO 6MOCchEpHOTO
3arMoBeIHUKA, Ha TEPPUTOPUU KOTOPOTO OH pacro-
JIOXKEH, Aeal0T ero YHUKAJIbHBIM MECTOM JIJIsl U3yye-
HUS 9BOJIIOLIMU W30JMPOBAHHBIX MOMYJISIMI Mpec-
HOBOIHBIX KOCTUCTHIX pbIO (Teleostei). Kak Obu10 mo-
Ka3aHo, YMCJIEHHOCTh CUMITATPUYECKUX BUAOB/MODP(D
pBIO TECHO CBSI3aHa C Pa3MEPOM IKOCUCTEMBI, T.€. C
MJIOIIANBI0 M TIIyOMHOM BOJOEMA, M3-3a OOJIBIIETO
pazHoOOpa3us peaqu3yeMbIX MUILEBbIX HUII B OoJiee
KPYIHBIX WK DIyookux o3épax (Doenz et al., 2019).
CrnpaBenjIMBOCTb 3TOr0 3aKII0YeHMSI OblIa ITOKa3aHa
u Ha npuMepe KpoHoiikoro o3epa (Markevich et al.,
2021). B bacceitHe Bomo€éMa CUMIOATPUYHO OOMTAIOT
nonuMopdHast xkutast hopma Hepku Oncorhynchus ner-
ka (Walbaum, 1792) — KkokaHU 1 He MeHee IIeCTU pe-
MPOIYKTUBHO U30JIMPOBAHHEIX (DOPM (BUIOB) TOJILLIOB
pona Salvelinus (MapxkeBuy, Ecun, 2018; Esin et al.,

2020). OTu Buab 1 GOPMBI pbIO 3BOJIIOIIMOHHO aaall-
TUPOBAJIUCH TSI CHUDKEHUSI BHYTPUBUIIOBO# KOHKY-
PEHILIMU U OCBOWJIM pa3HbIe MUILIEBbIe HUIIIY U MeCTa
HepecTa. Hocartelii S. schmidti Viktorovsky, 1978, 6embrii
S. albus Glubokovsky, 1977 1 tnmHHOTOJIOBBIN S. krono-
cius Viktorovsky, 1978 royiblibl HEpECTITCS B TIPUTO-
Kax 03epa, a HaryJImBaroTcs B camoM o3epe. Hocatbrit
ToJiel] HaceJIsIeT MEJIKOBOIHbBIE IMMPUOPEXHBIE YIacT-
KM, TTMTaeTcs padykaMu-0okoruiaBamu (Amphipoda)
WIN TMYMHKaMu HaceKoMbIx (Insecta). Momonp 6e-
JIOTO TOJIbIIa TTUTAaeTCsI OECTTO3BOHOYHBIMU, C BO3-
pacToM nepexo/sl Ha phIOHYIO nuilly. JJJTMHHOTOJI0BbIA
ToJiell — XWIIHWK, HaceJsieT OOIIMpPHBIE OTKPHITHIC
TTPOCTPAHCTBA 03ePa; €r0 OCHOBHOI OOBEKT IMUTAHUS —
KokaHu. [Tomumo ¢hopM ¢ MUTPAHTHOM XU3HEHHOI
cTpaTerveil B o3epe OoOMTAIOT IBE OCemIble (POPMEL:
MaJIOPOTHIE U TJIYOOKOBOIHBIE OOIBIIIEPOTHIC TOJIBIIEI
(MapkeBuy u np., 2017; Esin et al., 2020). Bonbirepo-
ThIE TOJIbLIbI — CIIELIMAIM3UPOBaHHbIE OeHTOdaru, Ma-
JIOPOTBIE UMEIOT IITMPOKYIO MUIIEBYIO HUIITY. OT 2HIE-
MUYHBIX KPOHOLIKMX TOJIbIIOB N30JIMPOBaHa MajibMa
S. malma (Walbaum, 1792) 13 HUXHEro TeyeHUs
p. KpoHoriikas. Bce (popmbl (BUIBI) TOJIBIIOB Oacceii-
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Ha 03. KpoHoliKoe oTian4arTcs ApYyr OT Apyra Mop-
¢dosiornyeck, BO3PACTHOM CTPYKTYpOii, TeMIlaMu
pocTa, TUIIOM IMUTAHUSI, a TAKXKE CTEIIEHbBIO 3apaXkEH-
Hoctu napasutamu (BukropoBckuii, 1978; Byropuna
un np., 2008; ITasmoB u ap., 2013; Mapkesuu, EcuH,
2018; Esin et al., 2020).

Hanuune B omHOM BOgo€Me HECKOJIbKUX OJIU3KO-
POICTBEHHBIX U, II0-BUANMOMY, HeTaBHO 000COOMB-
mmxcs popm (BuaoB) (Senchukova et al., 2013) nena-
€T UHTEePECHBIM IIPOBEACHNE Y HUX CPAaBHUTEIILHOTO
aHalIM3a pa3IMYHBIX IT0Ka3aTesieil, OTpaXkalollnux B
rnpoliecce pa3BUTUs (U3NOJIOTMIYECKOE COCTOSTHUE U
aJanTauuio peld K OMOTUYECKUM U aOMOTUYECKUM
¢dakTopam. PaHee MbI MicclienoBaIn JIHKOIIMTaPHBIA
COCTaB KPOBM, TOJIOBHOM TTOYKHU 1 CeJIe3EHKM 0EJI0T0
roabua (I'opnees u ap., 2021). B neiikorpamme 06-
Hapy>XeHbl aHAJIOTUYHBIE APYTUM BUAAM PBIO KIeT-
KU (MMMGOLUTHI, MOHOLIMTHI, HEUTPOGUJIbl U
GJ1acTHBIE (DOPMEI KJIETOK), HO OTCYTCTBOBAaIM Oa-
30¢punbl 1 303uHOGUIL. [IpoeHTHOE comepxKa-
Hue JTUM@OUMTOB U HEUTPODIIOB B Tnepudeprude-
CKOI KpOBH O€JIOro rojiblia CyIIeCTBEHHO OTIMYAeTCS
OT TAaKOBOTO Y ITOJIOBO3PEJIbIX 0CO0ei MaJIbMbI 13 p. Pa-
Jlyra — IMpaBoro NpyuToKa HUXXHEro TedeHus p. Kam-
yatka (Masyp u np., 2021). DTH OT/IMYUS MOTYT OBbITh
CBSI3aHBI C BIMSTHUEM Pa3IMYHBIX 9KOJIOTMYEeCKIX (haK-
TOpOB. Paznuumsi B ypoBHE OKMCIUTEIbHBIX IIPOLIECCOB
M MMMYHHBIX KOMIUIEKCOB B MMMYHOKOMITIETEHTHBIX
OpraHax pa3HbIX BUIOB I'OJILLOB 13 03. KpoHOIIKOE MBI
ycraHoBuiu paHee (I'opaeeB u ap., 2022).

ens paboThl — IpoaHAIM3UPOBATh B CpPaBHU-
TEJIbHOM acIleKTe pa3Mepbl KJIETOK Oeloii KpoBU U
MPOLIEHTHOE COOTHOIIEHUE JIEHKOIIUTOB B UMMYHO-
KOMIIETCHTHBIX TKaHAX 1 OpraHax y rojbios, O6I/ITa—
o1ux B 03. KpoHo1koe.

MATEPUAJI U METOINKA

P10 oTnaBauBaiu kabepHBIMU CETSIMU IO BCEM
akBaTopuu o3epa B nroHe—anrycrte 2013 r. Bcero uc-
caenoBaHo 16 1oI0BO3pesbix 0cobeil HocaToro (Cpea-
Hue macca 383 + 391, obmasg mmHa 300 £ 17 Mmm), 28 —
oenoro (410 = 84 1, 311 + 25 MM), 5 — IIMHHOTOJIO-
Boro (875 = 1391, 425 £ 54 mm), 15 — GonblIEpOTOTO
(139 £ 121, 254 &+ 11 Mmm) 1 9 — masopoToro (57 £ 6,
182 £ 5 MM) TOJILLIOB, Y KOTOPBIX Cpa3y IT0CJIEC BELJIOBA
OTOMpaI KPOBb M3 XBOCTOBOI BEHBI, TOJIOBHOM OT-
JIeJT TIOYKU U cele3¢HKY. Ma3Kku KpoBU U Ma3KU-OTIIe-
YaTKW OPraHOB HAHOCWJIM Ha 00E3KUPEHHOE MPENMET-
HOE CTEKJI0, (GPUKCUPOBAIU B 96%-M 3TaHOJIC B TeUCHHE
30 MuH, a 3aTeM OKpallluBaJu 1o PomaHOBCKOMYy—
I'imze (MBaHOBa, 1983) B 1a60paTOPHBIX YCIOBUSIX.
MuKpocKoInuueckoe UcciaenoBaHue Ma3koB MPOBOIM-
JIA TIOJ CBETOBBIM MHMKpockornoM buomen-6ITP1-OK
(“buomen”, Poccust) ¢ ucrnojb30BaHUEM UMMEPCHU-
oHHOTO 00BeKkTHBA (yBes. X100). B xaxxnom mipermna-
pare aHaym3upoBaiu 200 JIeHKOLIMTOB, KOTOPBIC UICH-
TUGHULUPOBATIU, UCTIOJb3Ys OOIETIPUHSTYIO METO-
nuky (MBanoBa, 1983). Ilpu KOCBEHHOI OIlIEHKE
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YPOBHSI COllep>KaHUsI JIEMKOIIMTOB B eIMHUIIC 0OBhEMA
KPOBU HCITIOJIb30BAJIM MHACKC OOUJIUS JIEHKOLIMTOB
(4acToTy BCTpEeUaeMOCTH KJIETOK Oejioit KpoBU), s
oTpeqieJieHrsI KOTOPOTro B Maske mepudepndaecKoin
KpoBM TipocMmatpuBanu 100 moseit 3peHust Ha pas-
JIMYHBIX yJyacTKax Mperapara rnpu yBeJudeHuu *x40.
B xaxxmoM 11oJ1e 3peHMS TTOACYUTHIBAIN YN CIIO JIeHi-
KOLIUTOB, TIOJIyUeHHBIC NaHHbIE CYMMMPOBAaIU U
nenunu Ha 100, monyyasi cpeaqHee YMCIO B OTHOM
noJjie 3peHus (en/m.3p.). M3MepeHmnsT KJIIETOK BBI-
MMOJIHSIJIA ¢ ucroab3oBaHueM Digital Microscope
EVENCE VHX-1000 (“Keyence”, Japan).

CratuctTuyeckyro o0paboTKy pe3yJbTaTOB ITPOBO-
JWIN IO CTAHAAPTHBIM aJTOPUTMaM, Pealn30BaHHBIM
B I1aKeTe nporpammM Statistica v6.0, ¢ UCITOJIb30BaHUEM
t-tecta. Paznuuus cunranu 3HaUMMbIMu Tipu p < 0.05.

PE3VJIBTATHI 1 OBCYXIEHUWNE

B Maskax XpoBM M Ma3Kax-OTIIedaTKaX OpPraHoB
rOJIbLIOB OOHAPYKEeHBI TUITUYHBIE [IJIsI GOJIbIIMHCTBA
BUIOB PBIO TUITHI IEUKOIIUTOB (Tab. 1). bemas kpoBb
nMeeT TMMGOUIHBINA XapaKTep, T.e. CPeIU JIEHKOLI-
TOB TOMUHUPYIOT TUMQOLUTHI, YTO XapaKTePHO IJIsT
pei® pasHbix BunoB (MBanoBa, 1983; TomoBuHa,
TpomoOunkmii, 1989; fxnenko, Knumenkon, 2009;
T'opaees u np., 2019), B Tom uncie sococéBbix (M3ep-
ruHa u ap., 2014; Topnees u np., 2021; Ma3zyp u np.,
2021). B neiikorpamme rnepudepudeckoii KpoBU MC-
cJieqoBaHHBIX (popM (BUIOB) TOJbIIOB IIPeoOIazaaIn
JIUM@MOLINTHI, UX COACPKAaHUE BAPbUPOBAJIO B Mpee-
nmax 83.50—92.08%. CnenyoiMu 0 YUCICHHOCTU
66111 6;1acTHBIE hopMbl (4.91—12.00%), nanee — Mo-
Houuthl (1.08—2.50%), so3nHodmiIbl (0.94—1.66%)
u HeiTpoduasl (0.42—1.00%), 6aszoduiabl OTCYT-
cTBOBaJIU. BoJbIIEPOTHIi roJIell 3HAUMMO OTINYAJICS
OT MaJIOPOTOTrO U JJIMHHOTOJIOBOTO BLICOKUMMU MOKa-
3aTelIIMU TUMM(POLIUTOB M HU3KUMU — MOHOLIUTOB U
OJTacTHBIX (POPM KIICTOK.

B Maskax-oTrreyaTtkax TOJOBHOI ITOYKU M CeJie-
3€HKM MO CPaBHEHUIO C KPOBBIO OTMEYeHBI Oosee
HU3Kast J0JIsT TUMOOLHUTOB (COOTBETCTBEHHO 60.44—
65.44 n 57.00—63.66%) n yBeawdeHUE OOJIM OIaCT-
HBIX popM (29.88—36.66 u 32.00—39.00%), uto CBSI-
3aHO C TeMOIMNOATUYECKOUN (PYHKIIMEN I3TUX OPTraHOB.
3HaumMoe pasianune 3aUKCUPOBAHO MEXIY ITBYMSI
rpymnIaMy pbib: HU3KOE MPOLEHTHOE COAepXKaHHUe
MOHOLIMTOB B 000MX OpraHax M HEUTPOGWIOB B IIPO-
Hedpoce y GONBIIIEPOTOTO M HOCATOTO TOJBIIOB 1O
CpaBHEHUIO C IpyTUMU hopMaMu (BUAAMU).

BrrsiBiieHo paznmmune pa3MepoB KJIETOK pa3HBIX ITy-
JIOB y UCcCieayeMbIX (popM (BUIOB) TOJILLIOB (Tab1. 2).
JIumdounTsl — HeOOJIbIIME KJIIETKH (OOIBIION 1 Ma-
JIBIIA IyaMeTpbl COOTBETCTBEHHO 7.64—8.38 n 7.00—
7.77 MKM), UMEIOT TUIIMYHOE OKPYIJIOE CTPOCHMUE:
OOJIBIIYIO YaCcTh 3aHUMAET SIAPO, OKPYKEHHOE TOH-
KVMM KOJIBLIOM IIMTOILIa3Mbl, OOBIYHO C IICEBAOIIOAN-
ssmuy. HanGomnbimii pa3amep aTUX KJI€TOK 3a()UKCUPO-



246

Tabomuna 1. CooTHollleHUe JIEHKOLIMTOB B Nepudepudeckoit KpoBHU, TOJIOBHOI MOUYKE U ceJie3€HKe roJibIIoB poja Salve-

linus 03. Kponouikoe, %

I'OPIEEB u mp.

dopma, BuI JIumdouunTer MoHouuTtsl Heittpoduib BosuHodwibl | bnactHele hopMbl
[Mepudeprueckass KpOBb
Bonbiiepotsiii (a) | 92.08 + 1.44 1.08 £ 0.19 0.66 + 0.41 1.25+£0.32 491 +0.79
Hocarsiit (0) 90.00 £ 2.22 1.42 +0.36 0.42 +£0.20 1.28 £ 0.28 6.85 + 1.80
Benbrit (B) 88.89 £ 1.14 1.52 £ 0.20 0.78 £0.23 0.94 +0.22 7.84 +0.922
MastopoTslii (T) 83.50 = 2.50? 2.50 £ 0.502 1.00 = 1.00 1.00 = 0.00 12.00 £ 1.00?
JMTMHHOTOJIOBBIM 85.83 + 1.24% 1.83 £ 0.162 0.50 £0.22 1.66 + 0.33 10.16 £ 1.162
losioBHast mouka

Bonbiepotsiid (a) | 61.63 £ 2.43 0.54+0.24 0.27 £ 0.14 1.09 £ 0.36 36.27 £ 2.80
Hocartsrit (6) 60.44 + 4.60 1.33 £ 0.37 0.44 +0.17 1.11 £ 0.20 36.66 +4.91
Benvrit (B) 61.95 + 1.12 2.00 +£0.222 1.25+0.206 1.08 = 0.16 33.66 = 1.35
MautopoTslii (T) 65.44 + 1.51 2.00 £ 0.372 1.22 +0.27%° 1.44 £ 0.24 29.88 + 1.09
JMTMHHOTOJTOBBIM 61.83 + 1.07 2.50 +£0.22%° 0.83 £ 0.16% 1.50 £ 0.34 33.33+£1.28
CeneséHka

Boabiiepotsriii (a)| 57.84 + 1.88 1.23 £0.23 0.69 £ 0.20 1.00 = 0.25 39.00 +£2.28
Hocarsiit (0) 59.90 +£2.03 1.00 £ 0.25 0.70 £ 0.26 1.20 £ 0.29 37.20 £ 2.54
bBenblit (B) 60.80 + 1.88 1.85+0.236 1.25 £ 0.17 1.35+0.19 34.75 £2.07
MautopoTsiii (T) 57.00 = 1.91 2.33+£0.21%6 1.00 = 0.00 1.66 £ 0.33 37.83 £ 1.97
JMTMHHOTOJIOBBIM 63.66 + 1.81" 2.16 £ 0.16° 0.83 £0.16 1.33+£0.21 32.00 + 1.84

Ipumeuanne. 31eCh 1 B TaOJL. 2: MPUBEAEHBI CPEIHEE 3HAYEHUE U €TO OIIUOKA, " pasnuuusa Mexay hpopMaMi (BUIAMK) JOCTOBEPHBI

mpu p < 0.05.

Taomuua 2. PasMepbl (MKM) KJIETOK OeJ10ii KpOBU M MHIEKC OOMJINS JIEHKOLIMTOB (€l1/B MoJie 3peHus) B nepudepude-

CKOiT KpOBHM TOJBIIOB poaa Salvelinus 03. KpoHolkoe

dopwma, BuL JIumdountel | Monouutsl | Helitpodunsl | DosmHoduis! | bractaeie dopmel | UHoekc oommms

BolbluepoTsii (a) 825+£0.11 | 16.04+£0.25 | 13.90+£0.24 | 14.66 £ 0.36 13.60 £ 0.21 54408
7.77+£0.15 | 14.30£0.67 | 13.04£0.18 | 12.84 £0.49 11.66 £ 0.46

Hocartsiii (6) 8.38+0.07 | 16.50+0.47 | 13.04+0.37 | 13.86+0.12 15.42 +0.48" 104 +37
7.61£0.15 | 14.60 £0.58 | 12.26 +£0.18" | 12.18 £ 0.39 12.96 £ 0.75

Bebiii (5) 7.64£0.12"° 1630£0.30 | 13.50£0.04 | 14.02+0.23 | 13.48+0.24° o
7.00+0.14%°(8.90+£0.80" " | 12.34 £0.31 | 12.31+0.40 12.32+0.22

MasnopoTslii (T) M 15.70£0.33 | 13.00 +0.21* | 14.06 £0.21 14.04 £ 0.64 20.0 £ 1.7%®

7.37+0.17 |14.34+0.50° | 12.04 + 0.28* | 12.60 £0.22 12.50 £ 0.31
B a, B [

JUnnnorosossrt | 5:20£0.09° 1624—i0168 12.5140.33" | 14.28£0.38 13.80+0.14~ 7.9+ 1.2
7.51+0.10° |15.04 £0.12° | 11.38+0.33* | 12.74£0.33 12.30 £ 0.39

IIpumeuyanue. Han yeproit — 60J1b1110#1 [UaMeTp, MO YePTOil — MaJIblid.

BaH y HOCATOIO TOJIbla, a HAUMEHBIIUI — y 6eJ10T0.
B ominune ot 1MMGOLMTOB MOHOLIMTHI — ITOMYJIsI-
LIMSI caMbIX KPYITHBIX KJIeToK. X pa3zmep (OOJbIION
¥ MaJIblii IMaMeTpPHhl) y TOJIBIIOB BApbUPOBAJ B IIpe/ie-
nmax 15.70—16.50 u 8.90—15.04 Mxm. Anpo MoHOIIM-
TOB PACITOJIOKEHO SKCIEHTPUYHO, 0OOOBUIHOM UIU
OBaJILHOM (DOPMBI, B IMTOILIA3Me YaCTO COAEPKATCS
BaKyOJIM U YacCTU JPYyrux KJIeToK. CTOUT OTMETUTh,
YTO y 6€JI0TO ToJiblia GOJBIION AUaMETP STUX KIIETOK

TTOYTH B IBa pa3a MpeBHIIIacT MaJIbI AUaMETp, Toraa
KaK y IpYyTUX BUIOB Pa3Indvs He3HAUYUTETbHBI. AHA-
JIOTUYHasl oBaJbHast GopMa MOHOLIMTOB OOHapykKeHa
Hamu y ropOyin Oncorhynchus gorbuscha (Walbaum,
1792) (Gordeey et al., 2022).

I'paHyIOLMTHI — KPYITHBIE KJIETKU C KCIIEHTPUY-
HO PacIoJIOXKEHHBIM simpoM. [1pu 3ToM y HeTpoduioB
B IIUTOITJIa3M€ MEJIKME TPaHYJIbl, Y 203MHODUIIOB —
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KpymHBIe. Cpeny HEUTpOdMIIOB HAMOOJIBIINIA pasMep
(13.90 =+ 0.24 u 13.04 = 0.18 MKM) 3aperucTpupoBaH y
OOJIBIIIEpOTOrO rojiblia, HauMeHbiui (12.51 + 0.33 u
11.38 £ 0.33 MKM) — y JIMHHOTOJIOBOTO. 3HAYMMBIX
pasnuunii pa3aMepoB 203MHOMDUIIOB MEXIY UCCIIEI0-
BaHHBIMM (popMaMu (BUIaMU) TOJIbLIOB HE OOHApy-
2KEHO, I OHU BapbMpoBaju B npenenax 13.86—14.66 u
12.18—12.84 MkM. Y 0OjacTHBIX KJIETOK OOJIBLIION
auamMeTp cocTaBisii 13.48—15.42, manblii nuaMeTp —
11.66—12.96 MKM; 3HAUUTEIbLHYIO 4acTh 3aHUMAET
SIIPO, OKPY:KEHHOE Y3KUM cJIoeM HuToria3Mmel. Ca-
MBbI€ KPYIHBIE KJIETKH 10 OOJIBIIIOMY W MaJIOMy I1a-
METPY OTMEUeHbI Y HOCATOTO TOIbIIA.

OO6HapyXeHbl pa3inurs UHAeKca OOMIS JIeHKO-
LIMTOB MEXIY MCCIeI0BaHHBIMU (DOpMaMu (BUIAMMU)
rojbHoB (Tad. 2). Hambonee BrIcOKast 4acToTa BCTpe-
4aeMOCTHU KJIeToK Oesoii kposu (20.0 = 1.7 en/m.3p.)
OTMeYeHa y MaJIOPOTOTO ToJIblia. DTO 3HaYEHUE B IBa
pa3a BbIlIE TT0 CPABHEHUIO C HOCATBIM TOJIbLIOM U J10-
CTOBEPHO 00JIbllle, YeM Y 6€JI0TO, JIMHHOTOJIOBOTO U
0OJIBLLIEPOTOTO, YTO KOCBEHHO yKa3bIBa€T Ha 60J1ee NH-
TEHCHUBHbIE MTPOLIECCHI JIEMKOM033a y MaJIOPOTOTO IOJTb-
L1a 110 CPAaBHEHUIO C IPYTUMU (hopMaMU (BUIAMM).

IIpoBenénHoe paHee MccienOBaHME JICMKOIIMTOB
keTwl O. keta (Walbaum, 1792) u ropoymu (Gordeev
et al., 2022), a TakKe U3y4eHHe KJIIETOYHOIO COCTaBa
KPOBM MOJIOJIY 1 ITOJIOBO3peJIoit MaabMbl U3 p. Paoy-
ra (Maszyp u ap., 2021) mokasano cXoacTBa U pa3yin-
yusl MEXAY pa3HbIMUA BHUIAMU JIOCOCEBBIX pbiO. B
Ma3Kax KpOBHU BCEX BUIAOB OTMEUYEHO OTCYTCTBUE 3031 -
HO(MUIOB, a TaKXKe HEOOJbIIIOE KOJIMYECTBO 6a3zodu-
JIOB B KPOBU KEThI U B KPOBH II0JIOBO3PEJIBIX 0COOEI
MasibMbl. HU3Ky10 00110 uiam oTcyTcTBre 6a30(pniIoB
1 203MHO(]UIIOB B KPOBU JAJIbHEBOCTOYHBIX JTIOCOCEBBIX
PBIO TaKKe OTMEYalIM APyTUe ucciieaoBaTenn (XoBaH-
ckuit, XoBaHckas, 1994; Kanununa, 1997; Ilycro-
BuUT, ITycTroBut, 2005; M3epruna u ap., 2014). Pazme-
pBI JISKOIIUTOB TOJIbIIOB B OCHOBHOM COOTBETCTBO-
BaJIM pa3MepaM aHaJOTUYHBIX KJIETOK APYTUX BUIOB
JococéBhix pei0 (U3epruHa u ap., 2014; Gordeev et al.,
2022). Manekc oOmims IeMKOLUTOB Y HOCATOTO, 6e-
JIOTO U JJIMHHOT'OJIOBOTO TOJiblla HE3HAYUTEIbHO OT-
JIn4ajcs OT aHAJIOTUYHOTO ToKa3aTesst KeThl U TOp-
oy (B npeaenax 9—10 en/mn.3p.).

Takum o6pa3zom, TTOJTydeHBI HOBBIE TaHHBIC O CO-
cTaBe, pa3Mmepax, J0Jie COAepKaHUs Pa3TUUHBIX
¢dopM JIeHiKOIIUTOB B epudepudeckoii KpoBU U UM-
MYHOKOMIIETEHTHBIX OpraHax TOJIBIIOB Pa3HBIX (DOpM
(BumoB), obuTaromux B 03. KpoHolikoe. YcTaHOBJIe-
HO mpeobjiagaHue JUM@MOLMTOB, HEe3HAYUTEIbHOE
colepXaHue Ipyrux GopM JeHKOIIMTOB, OTCYTCTBHE
0azodmioB. Mexmy coboit BUIBI pa3inyaanuch Mpo-
LIEHTHBIM COJepXXaHVeM TUIOB KJIETOK B KPOBU U B
TKaHAX, pa3MepaMi JEHKOIIMTOB, MHTEHCUBHOCTBIO
JIeiKomoa3a. BrIsiBIIeHHBIE pa3TUuMs, BEPOSITHO, BU-
Jocrneu@UuIHbl U 00YCIIOBIEHB OCOOEHHOCTIMU
pacnpeneneHus popm (BUIOB) TOJBIIOB B BOJOEME,
JIoKanu3anueid HepeCTWIUII U CpOKaMM HepecTa,

BOTTPOCHI UXTUOJOTUU Ne 2

TOM 63 2023

247

npearnoYymnTacMbIMU o0beKTaMu IIMTaHuA, UCXOOHBIM
MMMYHOJIOTUYECKNM COCTOSHUEM, a TaAKXKE Ir€CHETUYC-
CKMMU OCOOEHHOCTSIMU.
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