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CpaBHUTENBLHO-MOPDOJIOrMYECKre UCCAENOBAaHUS TUTIOBBIX U UIEHTU(MUIIMPOBAHHBIX 9K3EMIUISIPOB Ue-
TeIp€X BUAOB pona Cottocomephorus Pellegrin, 1900 nonrBepaunu Hamure Mopdoiornieckoit nuddepeH-
Huanuu Mexay Bugamu 3toro poaa (C. grewingkii, C. alexandrae, C. comephoroides v C. inermis). Mopdo-
JIOTUYECKOE CXOICTBO BUIOB PEKOHCTPYUPOBAHO C UCITOIb30BaHUEM KJIaMUCTUIeCKOTo aHam3a. MneHTr-
uimpoBaHbl 1Be INIaBHbIE KJaabl, U3 KOTOPBIX Oa3ajibHOE TMOJOXeHUe 3aHumaeT knana C. grewingkii.
Jpyras xknaga BkmodaeT Tpu Buna (C. alexandrae, C. comephoroides, C. inermis). s umeHTN(GUKALINNA BU-
noB c(hopMUpoBaHa Tabauliia ¢ HAaMboJiee 3HAYMMbIMU TUATHOCTUYECKUMU TTPU3HAKAMU.

Karouesote crosa: nonkameHiuk, Cottocomephorus, C. grewingkii, C. alexandrae, C. comephoroides, C. iner-

mis, MopoJIoTHsI, TAKCOHOMMUS, 03epo baiikai.
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Pon Cottocomephorus Pellegrin, 1900 u BunpI, B He-
ro BXOHSIIIME, SIBISIIOTCS 9HAEMUYHBIMU TaKCOHAMU
cucteMnbl 03. baiikain. B otinuue ot toHHBIX Cottoi-
dei peIOBI 3TOTO pona BedyT NMPUIOHHO-TIEIarude-
CKUI 00pa3 >KU3HU, yepeays MaaBaHue B TPUIOHHBIX
CJIOSIX BOMIBI ¢ IpeObIBaHWEM Ha rpyHTe. PacrpocTpa-
HEHBI OHM I10 aKBaTOPMU BCETO 03€pa, HO IIPUIAEPKI-
BalOTCs, KaK MpaBuJio, MOJBOIHOIO CKJIOHA, 10 TIy-
oun 350—500 m. Cottocomephorus SIBISIIOTCSI BaXKHBIMU
MUIIEBEIMA OOBEKTAMU XMIITHBIX PBIO M 0alKAITECKOM
Hepnbl. Bun Cottocomephorus grewingkii (Dybowski,
1874) B TeueHue 23 JIeT BXOAWI B COCTAaB IIPOMBICIIO-
BBIX OOBEKTOB, M €T0 TOAOBOM BhUIOB JocTUTai 1850 T
(Cupnenesa, 2020).

Pon Cottocomephorus ¢ TunossiM Bugom C. mega-
lops orucan Iennerpun (Pellegrin, 1900) u3 p. AHra-
pa Boiie . Upkytck. Panee, B 1890 ., 13 3T0i1 3Ke pe-
KU B paitoHe MpkyTcka ObL1 onucaH Bun Cottus iner-
mis Jakowlew, 1890, Mopdosiornyecku UIeHTUYHBIN
C. megalops (SIxoBnes, 1890). B Hosa6pe 1900 r. bepr
(1900) ommucan Cottus comephoroides n3 paitona Ce-
JIECHTMHCKOI'O MEJIKOBOIbsI 1 OyxThl [1ecounast o3. baii-
kan. I'parmmanos (1902) B dpayHUCTUYECKOI CBOIKE
Mo 0aiKajJbCKUM MOAKAMEHIIMKAM paccMaTpuBa
C. inermis B KauecTBe BapueteTa Buna Centridermich-
thys grewingkii (Dybowski, 1874). UyTts nmo3xe bepr
(1903) onucain HOBHII pon Baicalocottus, B cocTaB KO-
Toporo Bkitouwn aBa Buaa — C. grewingkii u C. iner-
mis. Tlo3xe pon Baicalocottus CMHOHUMU3UPOBAH C

onmcanHbIM paHee Ilemrerpmaom pogom Cotfocome-
phorus. bepr (1903) onpoBepr TAKCOHOMUYECKUE U3~
MeHeHus1, caenanHbie [panmanoseiM (1902): mepe-
MeleHue BunoB C. grewingkii v C. inermis B pon Cen-
tridermichthys, a Taxxe TIoHw:keHue panra C. inermis
1o ypoBHs Bapueteta C. grewingkii. Ilennerpun (Pel-
legrin, 1906) Bxirtouna B MoHoTUNMYeckuit pox Cot-
tocomephorus emi¢ onuH Bun C. comephoroides, orucaH-
He1ii beprom (1900) u3 o3. baiikan. Ho bepr (Berg,
1907) peBusoBan poxn Cottocomephorus, 10OaBUB BU/I
C. grewingkii. Ilpu aToM nBa nipexxHux Bunaa (C. mega-
lops u C. comephoroides) on cunonnmuszonai ¢ Cotto-
comephorus grewingkii. B pe3ynpTare nmpeodbpa3oBa-
Huit bepra pon Cottocomephorus c Bunom C. grewingkii
BHOBb cTajl MOHOTHUITMYecKUM. B 1908 r. omy0amko-
BaHa pa6ora JpiooBckoro (Dybowski, 1908), B koTo-
poii oH BHyTpu Buna C. grewingkii BbIIeIII BapueTe-
Tol: C. grewingki var. siemenkiewiczii n C. grewingki var.
comephoroides. T1lo3gHee BhIAeIeHNE STUX BapHUeTe-
TOB OBUIO IIPU3HAHO OIIMOOYHBIM M HEOOOCHOBAH-
HBbIM U I0Ka3aHo, YTO, MO CyTH, OHM SIBJISIIOTCSI NO-
men nudum (bepr, 1916; Tanues, 1955). bepr (1933)
B Ouepke, MOCBSIEHHOM OaliKalbCKUM KOTTOMII-
HBIM pbl0aM, 1006aBUJ MPU3HAKU, OTJIMYAIOIIME PO
Cottocomephorus ot 1pyrux 6aiikaabcKux pomoB. On-
HUM U3 TAKCOHOMUYECKU BaXKHbIX MPU3HAKOB OH yKa-
3aJ1 HAJIMYKeE y TipencraButeneil pona Cottocomephorus
Ha TYJIOBUIIIHBIX MO3BOHKaX Mapanodu3oB, HECYIIUX
epipleuralia. B pe3ynbprare mcciienoBaHWI mpencTa-



4 CUIOEJIEBA

Buteneil poma Cottocomephorus, BRINOJIHEHHBIX CBe-
TOBUIOBBIM (1935), Obl1a BOCCTaHOBJIEHA BAJIMIHOCTh
Buna C. comephoroides. I1okazaHo, 4TO 3TOT BUJ IO PsI-
Iy TIpU3HAKOB (00JIee ITUHHOMY TYJIOBUIIIHOMY CEH-
COpHOMY KaHaJly, OOJIbIIIEMy THUaMeTpy IJia3a U MEeHb-
IIeMy IHCITy KabepHBIX TBIYMHOK Ha TIepBOit Kabep-
HOIi yre) nocToBepHO oTiinyaercs ot C. grewingkii n
HE MOXEeT cuMTarhbes ero Bapueterom. B 1935 r. Ta-
JIMeB onucai HOBbI noasun Cottocomephorus grewingki
alexandrae, SIBISIIONIAIACS, TIO €TO MHEHMIO, MOP(]OI0-
TUYECKU TTIpOMeXyTouHOoI (popmoii mexxny C. grewingkii
u C. comephoroides. CornacHo npenctapieHusIM Tanu-
eBa (1935), a 3atem u Bepra (1949), cocraB pona Cot-
tocomephorus BKI04ai npa suna v noasu (C. come-
phoroides, C. grewingkii n C. g. alexandrae). OmHako pe-
Bu3us poaa Cottocomephorus Ha 3TOM He 3aKOHYIJIACh,
Tak Kak TanueBy (1955) ynaiochk HalTH B KpaeBemye-
ckoMm mysee MpkyTcka TunoBoit ak3emruisip C. iner-
mis, ormucanHbIN SIkoBiaeBbiM B 1890 1. ITocne nmpose-
IIeHUsI CPaBHUTEIBbHO-MOPGMOJOTNIECKOTO aHaInu3a
C. inermis u C. comephoroides Ob111 00beaHEHBI Ta-
JueBbIM B onuH Bua C. inermis. B 1982 r. ipu peBu-
3un 6aiikanbckux Cottoidei momsun C. g. alexandrae
OBUI OIIMOOYHO Hpu3HaH cuHoHUMoM C. grewingkii
(Cunenesa, 1982). B 1998 1. C. g. alexandrae BoccTa-
HOBJIEH B cocTaBe poma Cottocomephorus B cTaTyce
nonsuaa (CunesneBa, 1998), mmo3xe TaKCOHOMUYECKUIA
panr C. g. alexandrae mepecMOTpPeH M MOBBIILIEH IO
Bugosoro (Sideleva, 2001). B 2019 r. Ha ocHOBaHUU
MHOTOMEPHOTO CTAaTUCTUYECKOTO aHajiu3a TJIacTu-
yeckux npusHakoB C. alexandrae mpyu3HaH MaadIINM
cunonumoM C. comephoroides (Bogdanov, 2019).

INonydeHne HOBBIX HAHHBIX TIO TIOJTHOMY MHTO-
XOHIpUanbHOMY reHomy BunoB C. grewingkii n C. in-
ermis TIONTBEPIWIIO MX BUIOBYIO CAMOCTOSITETLHOCTD
B COYETAHUM C UX TeHEeTUYeCcKoM Oan3ocThio (Mugue
et al., 2021).

ITpu nzyyeHun TUNoBbIX 3K3eMILIsIpoB Cottoidei,
onucaHHbiXx beprom (Sideleva, Zhidkov, 2021), oka-
3a710Ch, 4TO cuHTUNbL C. comephoroides, XpaHSIII-
ecsl B UXTHOJOTMUYECKOU KOJUIEKIIMU 300JI0THUYe-
ckoro uHctutyra PAH, omimuatores ot C. alexandrae
1o psixy MOpGhOJOrniyecKUX Mpu3HaKoB. DTOT (akT
SIBUJICSI OCHOBaHUEM IS CpaBHUTEJIbHO-MOP(POIIO-
TMYECKOTO M3y4yeHUsI TUMOBBIX U UTEHTUDUIIMPOBAH -
HbIX TaareBbIM KOJUIEKLIIMOHHBIX 9K3EMILISIPOB, UYTO-
OBl YTOUHUTH cocTaB pojaa Cottocomephorus.

Llens cTaTby — mepeonucaHue TUITOBBIX DK3eM-
TUTISIpOB BUAOB pona Cotfocomephorus, XpaHSIIIIUXCS B
BpurarnckoM Mmy3see ectecTBeHHOIT mctopuu (JIoH-
noH) u 3UH PAH (Caunkr-IleTepOypr), mo enuHoii
METOINKE; COCTaBJICHUE HOBBIX (YTOUHEHHBIX) JTHA-
THO30B BHUIIOB, KOTOPBIE TIOMOTYT IPaBWILHO WUACH-
TUUIIMPOBATH BUIBI JTAHHOTO POa.

MATEPUAITI U METOANKA

MarepuaaoM ITOCTYKMJIM TUIIOBBIE DK3EeMILISPhI
BUIOB pona Cottocomephorus, XpaHsIIMECs] B UXTUO-
JIOTMYECKMX KOJJIEKLMSIX 300JIOTUYECKOIO MHCTUTY-
ta PAH (ZIN) n bpuranckoro my3sesi eCTeCTBEHHOM
ucropuu (BMNH), a Takxke 06pa3iibl ¢ onpeaeieHu -
avu JI.H. TaimmeBa n A.H. CBeToBHnIoBA.

N3yyennblii MaTepuan

Cottocomephorus grewingkii: BMNH 1897.7.5.4 —
cuntun Cottus (Cottocomephorus) grewingkii, 03. baii-
Kai, Zoology Accessions Register: Reptiles and Fishes
(Knura perucrpaimu pentuinii u peio), 1893—1903 rr.
C. 158. (ITocryruienue u3 kowtekunu Cankr-Iletep-
OypICKOro yHUBEPCUTETA).

HetunoBeie »sk3emnunsgpsl: ZIN 33039 —
19k3., 03. baiikan, roxHas 4actb Majoro mops,
22.07.1933 r., xonnexkTop baiikambckasi TMMHOIOT M-
yeckas ctanuus (BJIC), onpenenenue Tanuesa; ZIN
34312 — 1o3k3., IOxubii baitkan, moc. Mapuryii,
08.01.1927 r., xonnexkrop BJIC, onpenenenue Tanuena;
ZIN 33809 — 1 sk3., 03. baiikaj, yjJoB MpOTUB IOC.
Bonbime Kotel, mmyouna 120—200 M, TpyHT — ITECOK
¢ wioM 1 KamHsaMu, 21—22.09.1940 1., onipeneneHue
Tanuena; ZIN 34313 — 1 sk3., 03. baiikan, riiyouHa
29 M, 14.06.1929 r., komnekTop baiikanbckas aKc-
neauuust, cranus Ne 252/3, coop Ne 71016, onpe-
nenenue Tanuena.

Cottocomephorus alexandrae: ZIN 33040 —
1 3k3., CeJIeHTUHCKOE MEIKOBOAbE, MIPOTUB HC/Tb-
ol p. CeneHra, riyouHa 44—58 M, ctanmus 5565,
30.09.1933 r., xonnexkTop BJIC, onpenenén Tanue-
BbIM Kak C. grewingkii var. alexandrae; ZIN 33812 —
1 3x3., npotuB CeJieHru, JioB B baiikae ceTsimu, Iy-
6una 60 caxeneit (110 m), 22.03.1907 r., KOJIEKTOP
A. EpemuH, onpenenéH Tanuesbim Kak C.g. var. alex-
andrae; ZIN 33816 — 2 5x3., 03. Baiikan, npotus Ce-
JeHru, myouHa 60 caxeneit, 22.03.1907 r., KoIeK-
top A. Epemun, onpenenén TanueBsim kak C.g. var.
alexandrae; ZIN 34318 — 1 ak3., 03. baiikai, y ToBap-
Hoit mpuctanu, 06.06.1935 r.; ZIN 36608 — 1 3ks3.,
Cesepuniii baiikain, komiekrop A.A. basukamosa.

Cottocomephorus inermis: ZIN 6350 — HeoTwmII, ca-
men 7L 203 mm, SL 179 mm, p. Anrapa B 1. UpKyTCK,
1855 1., komnekrop . Maak.

HeTtunoBsie ak3emnasipbl: ZIN 33813 — 1 ak3.,
03. baiikan, ipotuB 3anuBa Ilposan, 05.06.1925 r.,
koutekTop Tammes; ZIN 33814 — 1 sk3., HUBBIpKYii-
CKMii 3aiuB, DIyouHa 622 M, Oypblil W, GUMTpa,
cranuus 2508, coop Ne 118, 09.09.1931 r., KoJLuIeKTOp
BJIC; ZIN 34310 — 1 3k3., Mapuryii, cetu, nryOuHa
50 M, 25.01.1925 r.; ZIN 36839 — 1 3K3., 03. baiikan,
Mapuryii, 07.04.1929 r., konnektop BJIC; ZIN 42523 —
1 3Kk3., 03. baiikai, 10.08.1929 r., kotekrop BJIC.

Cottocomephorus comephoroides: BMNH
1905.12.4.18 — cuntun Cottus comephoroides, o3. baii-
kan, KHura perucrpanuu penTwiuii u peio, 1904—

BOITPOCHI UXTUOJIOTUHA Ne 1
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Puc. 1. Cottocomephorus grewingkii BMNH 1897.7.5.4, cuntun (© The Trustees of the Natural History Museum, London). Mac-
wrad: 1 cm.

1925 rr. C. 7. (Iloctryninenue u3 CaHkT-IleTepOypr-
ckoro my3sest). Cuntunsl: ZIN 11531 — 7 sk3. SL
93.0—119.6 MM, 03. baiikan, genvra p. Cenenra, Tiy-
ouHa 255 M, 1898 1., KotekTop BocrouHo-Cubup-
ckoe MIMriepaTopcKkoe pycckoe reorpauyeckoe 06-
mectBo (BCUPI'O); ZIN 11532 — 9 3k3. SL 94.7—
119.0 MM, 03. baiikain, nenbra p. CeneHra, riyouHa
255 M, 1898 1., komnekrop BCUPI'O; ZIN 11533 —
17 sk3. (juv., SL 48.4—63.2 MM), 03. baiikan, noc. ['o-
JjoyctHoe, utoHb 1898 1., koyutekTops! H.b. Ilocra-
koBu4, B.K. Conparos; ZIN 11534 — 3 sk3. (juv., SL
51.4—59.6 mMm); o03. Baiikam, 1897 r., KOMIEKTOPHI
A.C. borkun, C.II. borkuH; ZIN 11535, 4 s3ks.
(juv., SL 46.6—55.9 mm), 03. Baiikan, noc. Ilecua-
Hoe, uioHb 1898 r., xomnekropnl .b. IllocTako-
Bu4, B.K. ConmaTtos.

Hetunmosbie sk3emnasipsl: ZIN 22025 —
1 k3. 03. baiikan, yctbe Cenenru, 05.01.1910 1., KoJ-
nektop A.Jl. Bosaecernckmit; ZIN 24503 — 1 3K3., ycThe
Cenenru, 05.01.1910 r., ompeneneHue CBeTOBHIOBA
1933 1.; ZIN 33815 — 1 sk3., 03. baiikan, ¢pabpuka
CepebpsikoBa, moc. bonpimme Kotsl, rimryonHa 50 M,
ceThb, 02.06.1916 1., KomIeKkTOp JlOpOTOCTACKMIA;
ZIN 34309 — 4 3ka3., 03. balikai, npotuB ycTbs Ce-
JeHru, ryouHa 27 m, 23.09.1933 r., komnexkrop BJIC;
ZIN 34310 — 1 »k3., FOxnb1ii baiikan, Mapuryii,
miyouna 50 M, 25.01.1929 r., konnnexktop BJIC.

MopdomeTprdyecKre MoKa3aTeIr MoJIydeHbl ¢ HC-
MOJIb30BaHUEM MOAGUIIMPOBaHHOMN MeToauKKu Cuze-
JeBoii ¢ coaBropamu (Sideleva et al., 2015). st usy-
YeHUsI OCEBOTO CKeJieTa M YrcJia Tydyel B TNTaBHUKaX
KCITOJIb30BaHbl PEHTIEHOTPAMMBI, TIOJy4eHHbIC B Jia-
6oparopun uxrtuonorun 3MH PAH.

IIpuHATH cienpylonine cokpameHus: SL — craH-
naptHasg miuHa Tena; D1, D2, P, A, V, C — 4ucno ny-
Yyeif COOTBETCTBEHHO B 1-M U 2-M CIUHHBIX, TPYIHOM,
aHaJIbHOM, OPIOLIHOM 1 XBOCTOBOM IIJIaBHUKAX; Vert. —
YHCJIO TTIO3BOHKOB. B 0003HaUeHUN KaHaJIOB CEeMcMO-
CEHCOPHOM CUCTEMBI UCMHOJb30BaHA TEPMUHOJIOTUS
Heenosa (1979): CSO — nanrasaudHbii kaHan, CI0 —
noaria3sHuYHbI KaHai, CT — TeMHnopaJibHBIN (3a-
DIa3HU4YHBIM) KaHai, CLL — TyloBUIIHBINA (JIaTe-
panbHBIN) KaHain, CMT — 3aTb109HAast KOMUCCYpa.

BOTTPOCHI UXTUOJOTUU Ne 1

TOM 63 2023

Jas nzydeHust MOpGhOJIOTUYeCKoil OJIM30CTHU BU-
noB pona Cottocomephorus VICTIONb30BaH KJIaaUCTUYC-
CKUi1 aHain3. TaKCOHITPU3HAKOBas MaTpUlIa TIpOaHa-

JIM3UPOBAHAa ¢ TpuMeHeHneM rporpammsel WinClada!,
Bepcus 1.0000 (Nixon, 2002). DBpuCTUYECKUIT TOMCK
nepeBbeB ocylecTssuin MetonoM TBR (1000 peruiu-
kanuii). Hag€xxHocTh BeTBE ITOIy4YeHHOTO AepeBa
OLIEHUBAJIU MYTEM pacué€ra OyTCTpen-MOIaIepPKEK
(10000 pernkariuii).

PE3VYJIBTATBI U OBCYXIEHHWE

B nacrosmee Bpems pon Cottocomephorus TIpH-
HaJJICKUT 0aliKaJabCKOMY SHISMWYHOMY MOACEMEM -
ctBy Cottocomephorinae mMpoKo pacnpocTpaHEH-
HOTO B MpecHBIX Bomax cemeiictBa Cottidae. K mma-
THOCTUYECKMM IIpU3HAKaM d3TOTO poja CiedayeT
OTHECTU: CXKaThbie C OOKOB T'0JI0OBa U TYJIOBUILIE, IJT1-
Ha TOJIOBBI MEHBIIE €€ IIMPUHBI; IIMHHBIE aHallb-
Hblid (19—22 nyya) u rpyaHoO#l MiIaBHUKU; OOJbIIOE
yuciao (39—41) no3BOHKOB; YHUKaJIbHOE CTPOEHUE
CEMICMOCEHCOPHOM CHUCTEMBI, CBSI3aHHOE C OTCYT-
CTBHEM KOPOHAJIbHON KOMUCCYPBI, a TAKXe C HaM-
YreM MTPOMEXKYTKA MEXKIY TTPEIKPBIIICUHON 1 HIKHE-
YEITFOCTHOM YacTSIMU TIPEIKPBIITEYHO-HIDKHEUETIOCT -
Horo ceHcopHoro kaHana (CPM). Y3 6onornyeckux
0CcoOeHHOCTel mpeacTaBuTeieil pona ciaeayeT oTMe-
THTh COYETAaHHWE ITOHHOTO M IIeJarumdeckoro obpasa
KWU3HU, 00pa3oBaHUEe KPYMHBIX CKOIIJIEHUI, OCy-
ILIECTBJIEHUE HEPECTOBBIX MUTPALIUI K MECTaM pa3MHO-
KEeHUS, HATMIWE TIeJIaTIeCKUX JIMINHOK. TUTIOBBEIM
BunoM pona Cottocomephorus sisnsiercs C. grewingkii.

Cottocomephorus grewingkii
(Dybowski, 1874) — xkeaTOKpbLIKA

(puc. 1-4)
Cottus grewingkii: Dybowski, 1874. P. 384 (baiikan).

Centridermichtys grewingki (sic): Sauvage, 1878.
P. 146; I'pamanos, 1902. C. 28.

Cottus grewingkii: Pellegrin, 1906. P. 92.

! http://www.cladistics.com
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Puc. 3. OcesBoii ckenet Cottocomephorus grewingkii BMNH 1897.7.5.4, cunTu.

CMT CLL

cio

CPM

Puc. 4. Tonorpadust CCHCOPHBIX KAHAJIOB 1 IIOP Ha roJIo-
Be U TiepenHeit yactu tena 'y Cottocomephorus grewingkii
ZIN 34313. Kananel: CSO — nagmiasHuaHbiii, CI0 —
nonmiasHuyHblii, CT — TeMIOpalbHBIM (3arIa3HUY-
Hbiti), CPM — TIpeaKphIIeYHO-HIXKXHEUETIOCTHOM,
CLL — tynoButiHsiii, CMT — 3aTbUIo4Hast KOMUCCYypa.

Cottocomephorus grewingkii: bepr, 1907. C. 454;
Tanues, 1955. C. 275; Sideleva, 2003. P. 162.

Aduaruo3. CouHHBIE TUIABHUKN PaCIOJIOXEHbBI
OJIM3KOo NIpyT K npyry. Ha ronoBe BOIM3M BTOPOI ITa-

Ppbl HO3IpEN 1 B 3aTbIJIOYHOM YaCTU UMEIOTCS SMUTE-
JIMaJIbHbIE OYTOPKU; IO IPYAHBIMU IJIABHUKAMU, OJTH -
e K OCHOBAaHUWIO, UMEIOTCSI MEJIKME KOCTHBIE LN~
KM, IIAPOKOE MEXINIa3HUYHOE IPOCTPAHCTBO, B
cpenHeM B 1.2 pa3za OoJibllle AuaMeTpa Ij1a3a; Ha TyJ10-
BUIIE IPUCYTCTBYIOT IISITHA HEIIPaBWILHOM (DOPMEL.

OcHOBHBIE CU€THBIe MpusHaku: D18, D2
19-20, A 20—-22, P 18—19, V' 1—-4 (Dybowski, 1874,
MEPBOOTIUCAHUE).

Cuntun BMNH 1897.7.5.4: D18, D2 18,421, C 36
(12 OCHOBHBIX JIy4eii, 24 TOTIOJHUTENbHBIX), vert. 40
(TyJIOBUIIHBIX 12, XBOCTOBBIX 28).

ITepeonucaHnue. dnanepeonucanus C. grewin-
gkii ucmonb3oBaHbl (pororpadus U peHTreHorpaMma
cuntuia BMNH 1897.7.5.4. u ax3emrutsip ZIN 34313
c ornpeneneHuem Tanuesa.

TynoBuile ymimHEHHOE, cxkaTtoe ¢ 6okoB. Koxka
roJjiasi; TOJIbKO IO TPyIHBIM INTABHUKOM HIKE TYJIO-
BUIITHOTO CEHCOPHOTO KaHAaJla UMEIOTCS OUYeHb ME-
KHe, eABa 3aMeTHbIE KOCTHBIC IIMIUKUA. XBOCTOBOM
cTebellb KOPOTKUii, Bcero ~5% SL, ero mimHa comno-
cTaBMMa ¢ BbIcOTOM. T'ojloBa cxkaTa ¢ OOKOB, €€ -
puHa B 1.3 pa3a MeHbIlIe JJIUHBI. DTO HEOOBIYHO IS
KOTTOUJIHBIX PHIO, Y HUX OOBIYHO IIMPHHA T'OJIOBBI
npeBocxonuT IMHY. Ha romoBe, B o0iacTi BTOpOit
napbl HO3Ipei, UMEIOTCS SIIUTEIMAIbHbIE OYTOpKU.
YemocTy pa3HO IJIMHBI, HUDKHSIS Y€TI0OCTh HEMHOTO
Bbinaércs Briepén. Por cpeqnux mist Cotfocomephorus

BOITPOCHI UXTHUOJIOTUHN Ne 1
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pa3MepoB, yIoJl pTa OKAaHYMBAeTCs Ha BEPTUKAIU Ce-
penuHbl maza. Ha o6enx 4eatocTsix UMeIoTcs KpyH-
HBI€ KJIBIKOBUIHBIE 3yObl, PaCIIOI0KEHHBIE B ABa PsI-
na. 3yObl Ha YETIOCTSIX M COIIHUKE MMEIOT CXOIHbIE
pa3Mepsl 1 popmy. Ha comtHMKe OHU Tak ke, KaK Ha
YeJIIOCTIX, 00pa3yloT ABa psma, IIPU 3TOM BO BHEIII-
HeM psimy 3yObl KpyIlHee, 4YeM BO BHyTpeHHeM. Ha
MpEeOKpPBIIIKe TPU IIMIA, BCE OHU CKPBITHI B KOXE;
BEPXHUU ILIUI OPsIMOM, OJOBOJbHO KOPOTKMM, Ha-
IpaBJicH Ha3ajl; CpeAHUIl IIUII B ABa pa3a MEHBIIE
BEPXHET0, HalpaBJieH BOEPEI; TPETUM LU PEeIayLi-
poBaH U MMeeT Bui Oyropka. I71aza He BBIIYKIIBIC,
CpemHUX IJISI MONKAMEHINMKOB pa3MepOoB; OTUAMETP
I1a3a CcoIepxKUTcs 4—5 pa3 B AJMHE ToJOBBI. Me-
XKIJITAa3HUYHOE MTPOCTPAHCTBO IIMPOKOE, B CPETHEM B
1.2 pa3a 6omplne nuamMeTpa wiasza. [lepenHue Ho3opu
B BUJE KOPOTKUX IPSIMBIX HEIUTMEHTUPOBAHHBIX
TpyOOUYEK, HAXOMATCSA B yIIyOJIEHMM KOXMW; 3aaHUE
HO3JIpY MMEIOT BUJ, TOP C MPUIIOAHSITBIMU KPasiMU.
ZKabepHas 11eb IIUpoKas, €€ IJIMHA COCTaBJISIeT MO-
JIOBUHY JJIMHBI TOJIOBEI. MexXsKaOepHBIN ITPOMEXY-
TOK Y3KMii, B TpM pa3a MEHbIIe IJIUHBI XadepHO
menu. 2KabepHbIX TEIYMHOK Ha MEepPBOM KabepHOM
ayre 16—19, TeIYMHKY 0€3 IIUITUKOB.

CHnuHHbBIE MJIABHUKU PACTOOXEHBI OJIU3KO APYT
K OpYyry, NEpBbIA CIIMHHOM IUIABHUK HEBBICOKMUIA,
JUIMHA €ro JIydel B cpeaHeM B 1.2 pa3a MeHbllle, YeM
Yy BTOPOTO CIIMHHOTO Y aHAJIbHOTO MJIaBHUKOB. BTo-
poii criuHHO MJ1aBHUK B 1.2 pa3za Kopouye aHaJIbHOTO
IUIaBHUKA —3TO YHUKAaJbHBIM MPU3HAK, XapaKTep-
HbIii s npeacraButeneit poma Cotfocomephorus,
OOBIYHO BTOPOI CIIMHHON IMJIaBHUK JJIMHHEE aHAIb-
HOTO. AHAJIBHBIN TJIaBHUK JIUHHEIN (>40% SL), co-
nepxxut >20 mydeit, HaUMHaAETCd cpa3y 3a aHAJIILHBIM
OTBEPCTUEM, Ha OHOI BEPTUKAJIU CO BTOPHIM CITHH-
HBIM TIJIABHUKOM, MPU 3TOM MPOCTUPAETCS ajbllie
Hero. IpyaHoi#i TJaBHUK MO IJWHE COMOCTaBUM C
a"HabHBIM (~40% SL), okaHUMBaeTCS Ha BEPTUKAIIN
YETBEPTOTO—IIECTOTO JIyya BTOPOTO CIIMHHOTO MJIaB-
HUKa; TPYIHON TJIaBHUK MMeEET y3KOoe OCHOBaHUE, B
2.8 pa3za MeHBIIIE eTO IUTMHLI. BpronTHoi IMIaBHUK KO-
PpOTKMIA, ganeko (85% mInHBI V) He TOXOIUT 10 aHAJb-
HOTO OTBEPCTUSI. XBOCTOBOI TIJIaBHMK UMEET Tocepe-
JINHE HeTIyOOKYIO BBIEMKY.

OceBoit ckeneT Bcero mo3BoHkoB 40, 13 HUX
12 TynoBUIIHBIX U 28 XBOCTOBBIX (puc. 3). Tpu mo-
CJIEMHUX TYJAOBUIIHBIX ITO3BOHKA HECYT JIMHHBIC
mieBpajbHble peopa. Iltepurnodop D1 pacrnoioxeH
MEXIY OCTUCTBIMM OTPOCTKAMH 2-TO M 3-TO TYJIO-
BUIIIHBIX TTO3BOHKOB. IITepurnocop D2 — mexay 13-m
" 14-M XBOCTOBBEIMU ITO3BOHKaMu. Mexny D1 u D2
MPUCYTCTBYIOT TPU CBOOOIHBIX interneurale. ITtepu-
riuodop aHaAJIbHOTO TUIaBHMKA TaK e, KaK U TaKOBOI
D2, BXoguT MeXIy reMaJlbHBIMI OTPOCTKaMM 13-To u
14-ro mo3BoHKOB. [unypanbHas riacTUHKA 10 cepe-
IWHBI pa3fefieHa y3KOM IIeblo Ha 1Be CUMMETpUY-
HbIC YaCTH.

BOTTPOCHI UXTUOJOTUU Ne 1
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CelicMOCeHCOpPHAasI CHCTeMa COCTOUT U3
Y3KHUX, YACTUYHO aBTOHOMHBIX CEHCOPHBIX KaHa-
J0B (puc. 4). HaarnasHUYHBIN KaHalI HE UMeeT pas-
PBIBOB, KaHAJIbI JIEBO U MPaBOii CTOPOH HE COENUHE-
HBbI MEXIy CO0OMI, TaK KaK KOpOoHapHasi KoMHccypa
orcyTtcTByeT. IloammasHWYHBIA KaHajl OOBIYHO CO-
CTOUT 13 ABYX CETMEHTOB: NEPEAHUI JTUHHBINA aBTO-
HOMHBII CETMEHT OTKPBIBAETCSI HapyXy CEMbIO MO-
paMu, 3aJHUI CETMEHT C OTHOM CTOPOHBI UMEET I10pY,
JIPYTOM CTOPOHOM MPHUCOESTNMHEH K TEMITOPATLHOMY Ka-
Hany. CTpoeHue MOANIa3HUYHOTO KaHajia TMOABEP-
XEHO M3MEHYMBOCTU, MHOTIA OH MMEET OOMOJIHU-
TEJILHBIN pa3pbiB, B 3TOM CJIydae OH COCTOUT M3 TPEX
CErMEHTOB, KaXIblii U3 KOTOPBIX CONEPXKUT IISATh,
TPU U OIHY Nopy. TeMIopaabHbIiA KaHaJI COEAUHEH C
HAAIMTa3HUYHBIM, TIOCIA€IHUM CEIrMEHTOM MOArIa3-
HUYHOTO U TYJOBUIIHBIM KaHaJlaMU, UMEET TPU MO-
pbl. TeMnopaabHbIe KaHAJIbI JIEBOU 1 ITPaBOii CTOPOH
COCTMHEHBI MEXIY COOO0M 3aThIIIOYHOIT KOMUCCYPOIi,
MpepBAaHHOM MOCEPEAUHE U UMEIOLLEI YEThIPE MOPHI.
IIpenKphIIEYHO-HUXKHEYETIOCTHO KaHal UMEET
YHUKaJbHOE 11 OalKaJbCKMX KOTTHUI CTPOEHUE,
BCJIEACTBUE HAJIU4YUS pa3pblBa B MECTE COCTUHEHUS
IBYX KocTel (articulare u pracoperculum), B KOTOPBIX
npoxoaut kKaHaj. Ooe yactu CPM cXOmHBI IO IINHE,
TepeaHsisi HUXKHEUEIIOCTHAs 4acTh KaHajda WMEET
LIECTh MOp, 3adHsIs MPEeAKphIlIeYHAass YacTb — MSTh
nop. Ha mon6Goponke HU>KHEeYeTIOCTHBIE YaCTH KaHa-
Jla HE COEIMHSIOTCS, KaXaasi M3 HUX OTKPbIBaeTCs
CaMOCTOSTENbHOI ITOpPOii, T.€. HA MTOAOOPOIKE MPU-
CYTCTBYIOT AB€ NOpPHI. TYJIOBUIITHBINA KaHAI PacojIo-
>KEH BBILIE MEAWAJIbHON JIMHUU TeJIa, OH KOPOTKUIA,
OKaHYMBAETCsI Ha BepTUKAaJIN MEePBOro Jiyda BTOPOIro
COUHHOTO IUIAaBHUKA U COOEPKUT 16 TI0p.

Okpacka. [onoBa u cimHa TEMHO-3€JI€HBIE, 00~
KOBBIC CTOPOHBI TYJIOBHIIA CBETIIBIC, XKEATO-3EJIEHO -
ro (OJMBKOBOTO) liBeTa C KOPUUYHEBBIMU ISITHAMU
HenpaBuibHOI popMbl. Hannyue 1msiTeH B oKpacke
Tejla SIBISIETCSl TIPU3HAKOM, XapaKTePHBIM [JIsI TPH-
OpEXHBIX TOHHBIX KOTTOMIHBIX pbIO. [T1aBHUKM CcBeT-
JI0-omBKOBbIE. [1epBhIit CIMHHO IUIABHMK OKANMIIEH
OoJtee TEMHOI 3€JIeHOBATO-XKENTOI TT0J10Cc0ii. B Hepe-
CTOBBIII TIEPUOJ] Y CAaMIIOB TPYIHbIE MJIABHUKU OKpa-
IIMBAIOTCS B SIPKUIA IMMOHHO-XXETHIN 1IBET, HA BHYT-
PEHHEN CTOpPOHE Jydel MOSBJISIOTCS SIMUTENUAIbHbIE
oyropku. CrivHa M rojioBa NMpuoodpeTaloT TEMHO-3eE-
HYIO, ITOYTH YEPHYIO OKpacKy. OKpacka caMOK B Hepe-
CTOBBIII MIEPUON HE U3MEHSIETCS, SIUTEIMaIbHbIE Oy-
TOPKM Ha Jlydax FPyIHbIX TUITABHUKOB HE Pa3BUBAIOTCS.

N3mepenus, B % SL: aHTegopcaibHOE PacCTO-
sHue 51.7, anteaHanabHoe 49.4, HanOOJIbIIIAasT BBHICOTA
tena 18.4, minHa XBOcTOBOro cTedJist 4.6, BbICOTa XBO-
cToBOro credrs 4.6, mmHa ocHoBanus D1 21.3, miu-
Ha ocHoBaHus D2 32.2, nauHa ocHoBaHus A 40.2,
mmaHa D1 10.3, momaa D2 10.9, nmnHa A 11.5, nonHa
P39.1, nmuna V 13.8, paccrossaue D1—D2 0, miuHa
roJIOBHI 27.6, 3ar1asHUYHOE paccTossHue 11.5, BeicoTa
TOJIOBHI y 3aThUIKa 18.4, mmpuHa rojoBel 21.8, nna-
MeTp miaza 6.9, MeXIJIa3HUYHOE MPOCTPAHCTBO 6.9,
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Puc. 5. Cottocomephorus inermis ZIN 42523, SL 148.8 Mmm.

Puc. 6. Cottocomephorus inermis ZIN 6350, SL 179 mm.

IUIMHA BepxHei yemoctu 13.6, mimHa )XabepHOH 1e-
Jm 14.5, mmpuHa MexckabepHoro rmpomMexyTka 10.4.

PacnpoctpaHeHnue. Berpevyaercs moBcemecTt-
HO B 03. baiikan u paitoHe ncToka p. AHrapa io Ioc.
Huxona. Hamnbomnee oOuiieH B IO;KHOIM YacTH 03epa.

buonorusa. IlpunoHHO-TIeTarMyecKuii - BUI,
O0OJBIIYI0O YaCTh CYyTOK MPOBOAUT CUAS Ha JHE U
ToJIbKO 30% BpeMeHHU IJ1aBaeT B IMPUIOHHBIX CIIOSIX
BOJIBI. B HarymeHBIH ITepron pacipocTpaHEH Ha ITy-
ouHax 20—350 M. Bo Bpemst HepecTa MUTPUPYET B JIM-
TOpaJib 03epa, TAe MPOUCXOAUT OTKJIaKa U IPUKPETT-
JIeHE UKpPbl Ha HUXKHIOIO CTOPOHY KaMHeil. CpenHue
JIJTMHA ¥ Macca mpou3BoauTesieit: caMku — 104 + 0.5 mm
n13.4+0.21; camunr — 115.7 £ 0.5mmn 21.1 £ 0.4 T;
mimonoBuTocTh 1400—2200, B cpemnem 1850 = 30 nk-
pyuHOK; nrameTp UKphl 1.60—1.85 mMm (CugeneBa u ap.,
1990). XKenTokpbuika B OTIMUUE OT APYTUX KOTTOUI-
HBIX pBIO 03. baiikanm mMeeT Tpu HepeCTOBBIX TeHepa-
11U, KOTOPbIE pa3IinvyaroTcs pa3MepaMy MPOU3BOIU-
Telleil, NyOMHAMU U CpoKaMU HepecTa (MapT, Mait 1
aBrycTt). [eHeTuYecKMe pas3audusi MexXIy reHepal-
siMU He BbisiBJIeHbl (CKyIuH U ap., 1995). JIuunuku
nejarudyeckue, OOUTAIT B TMOBEPXHOCTHBIX CITOSIX
BOJIBI, BOJIM3U OEperos.

CpaBHUuTeJlbHble 3aMedaHUus. OCHOBHbIE
npusHaku, otaudatoiue C. grewingkii OT Ipyrux BU-
noB pona Cottocomephorus, 3TO TISITHUCTasi OKpackKa Te-
Jia 1 GJIM3KO€e PacTooXeHUe CIMHHBIX TUIABHUKOB.

Cottocomephorus inermis
(Jakowlew, 1890) — nIMHHOKpBLIKA

(puc. 3, 6)
Cottus inermis: SIkosnes, 1890. C. 52 (p. AHrapa,
r. UpKyTCK).
Centridermichtys grewingki (sic) var. comephoroides:
I'paumanos, 1902. C. 23.

Cottocomephorus comephoroides (non Berg, 1900):
CseroBunos, 1935. C. 55.

Cottocomephorus inermis. Tanues, 1955. C. 292;
Cupenesa, 1982. C. 29.

Jduarno3. Imasza Oonplnue, MeXIJIa3HUYHOE
MPOCTPAHCTBO y3KOE€, MEHbIIIEe AUaMeTpa IJia3a; Bce
IJIABHUKW OMHOTOHHBIE, HE UMEIOT MONEPEYHBIX O~
JIOC; MEXJIyY€BbI€ TIEPErOPOIKU TOHKUE U TTPO3pad-
HbI€; TIEPBbI CITMHHOM IJIAaBHUK BBICOKWI, HEMHOTO
BBIIIIE BTOPOIO CIIMHHOTO IJIaBHUKA; aHTEIOPCATIbHOE
PacCTOSIHUE KOPOTKOE, IOTOMY YTO MEePBbIiA CIMHHOMI

BOITPOCHI UXTHUOJIOTUN Ne 1
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TINTaBHUK PACITOJIOXKEH OJIM3KO K HCpCZ[HCfI qacCcTH TC-
Jila; B KOHLI€ TYJIOBUIIHOT'O CCHCOPHOI'O KaHaJia ITpu-
CYTCTBYET HECKOJIbKO aBTOHOMHBLIX CETMCHTOB.

OcHOBHBIE CYETHBIEe TpUu3Haku: D19, D2
18,422, P21, V5 (dxosnes, 1890, nepBoonucaHue).

Heorumn: D18, D2 18, A 23, C 33 (12 OCHOBHBIX
JIydeit, 21 TonoMHUTEbHBIN), vert. 41 (TyJTOBUIIIHBIX —
13, xBOCTOBBIX — 28), IJIeBpaJbHBIX pEOEP TPU IapPHhI.

ITepeonucaunmne. st ontucanus C. inermis nic-
noab3oBaH 3k3eMIuisap ZIN 42523, mocKonbKy HeO-
tun ZIN 6350 HaxoouTcsl B HE OYEHb XOPOIIEM CO-
CTOSTHUU.

Teno ymminaénHoe, cxkaToe ¢ 60KoB. Koxka ronag,
KOCTHBIE UMUK OTCYTCTBYIOT. KOXHbIE BBIPOCTBI
Ha MOBEPXHOCTU MO3TOBOIl KOPOOKHU OTCYTCTBYIOT.
XBOCTOBOII cTeOeslb OYeHb KOPOTKHWI, €ro IJnuHa
cxofHa ¢ BbIcOTOl U 15 pa3 coaepxutcs B SL — 310
CaMblii KOPOTKMII XBOCTOBOI CTeOeb Yy NPEACTaBU-
teneii Cottocomephorus. TonoBa Gonbiasi, IToMela-
€TCsI OKOJIO TPEX pa3 B SL, cy>keHa ¢ O0KOB, €€ IIUpr-
Ha B 2.0—2.5 pa3a MeHbIle IJIUHBL. YealocTu cXol-
HOI [JIMHBI, BEPXHSS YEJIOCThb 00Jiee MacCHBHas
(13% SL). 3y0bl Ha YETIOCTSIX KPYMHbIE, KIMHOBU/I-
HOM (DOpMBI, B LICHTPE HIZKHEN 1 BepXHeil yeatocTei
3yObl PacIiOJIOXKEHbI B TPU—YETHIPE Psiaa, 1o KpasiM —
B JIBa, HauOoJsiee KPYITHbIE 3yObl HAXOSITCSI B HAPYK-
HOM psilly 00euX YeJIIoCTei; Ha COIITHUKE 3yObl KpYyTI-
Hee, YeM Ha YeJTIOCTSX, CUIISIT TYCTO U 00pa3yloT 1Ba
MpaBUIbHBIX psina. POT cpegHrX pa3mMepoB, yroi pra
JIOXOJIUT A0 BEPTUKAJIU CEpEeUHBI I1a3a. [71a3a 601b-
1IKe, TPOJOJIbHBIN TUAMETP IJ1a3a CONEPXKUTCS OKO-
JIO YETHIPEX pa3 B JUIMHE TOJOBBI. MeXITa3HUYHOE
MPOCTPAHCTBO y3Koe, B 1.5 pa3a MeHbllIe nuaMeTpa
ma3za. Ha npeakpelilike TpW 1IWMNA: BEPXHUN HIWM
KOpPOTKMUIA, Ba APYTMX B BUIE OYTOpPKOB, BCE IIUIIBI
CKpbITHI B Koke. [lepenHue HO3ApU MMEIOT BU Ma-
JIEHbKUX KOPOTKUX TPYOOUEK; 3aIHUE HO3JIPU B BUJIE
OBaJIbHBIX TI0op. ZKabepHas 1e/b 0oJbIlasi, BCEro B
1.4 pa3a MeHbllIe IJUHBI TOJOBBI; MeXKabepHbIit
MMPOMEXYTOK O4YeHb Y3KUil (2.2% IUHBI TOJIOBHI).
ZKabepHbie THIUMHKM (12 1IT.) Ha TIepBOIA kKabepHOI
JlyTe CUASIT PEIKO, CBEPXY U OOKOB MOKPHITHI MEJIKU -
MU IIUTTUKAMU.

Bce turaBHuku y C. inermis OTHOTOHHEBIE, HE IME-
IOT TMOTIePEYHbIX MOJIOC, MEXTyYeBble MEPEropoOaKHU
TOHKUE U Tpo3pauHble. CIIMHHbBIE TUIABHUKU pa3jie-
JIEHBI y3KUM (0K0J10 3% SL) ipomexxyTkoM. [1epBEhrit
CIIUHHOW MJIAaBHUK BBICOKHW, ero HauboJjee JIVH-
HbIE JIyYd HEMHOTO OOJbllle, Y4eM BO BTOPOM CHHWH-
HoM Tu1aBHUKe. [lepBblii ciuHHOM niaBHUK y C. in-
ermis pacroyioXeH OJIM3KO K TepenHeit yacTu Tena,
MO3TOMY 3TOT BUJI UMEET caMoe KOopoTkoe cpeau Cot-
tocomephorus antemopcanbHoe paccrostaue (27% SL).
Bo BTOpoM CMMHHOM IJIaBHUKE CaMble TJIMHHbIE Y-
yyu MeHblue, yeM B D1 (12.8 nmpotuB 14.2% SL).
AHaNbHBIN TJTaBHUK NJIWHHBINA, €r0 OCHOBaHUWE
0oJibllle TAKOBOTO BTOPOTO CIIMHHOTO TLJIABHUKA;
aHaJbHBI TJIABHUK HAaYMHAETCs 32 aHAJIbHBIM OT-

BOIMIPOCHI UXTUOJIOTUN  T1OoM 63 Ne 1 2023

BEepCTUEM U OKAHYMBAETCS Ha OMHOU BEPTUKAIU C
D2. TpynHOI MIaBHUK OYEHb JJIMHHBIN, TOXOOUT 10
BEPTUKAJIM JEBSITOTO JIyda BTOPOTO CIIMHHOTIO TIJIaBHU -
Ka. BpIoliHoii I1aBHUK KOPOTKUiA, naneko (83% miu-
HbI V) He MOXOOMUT IO aHAJILHOTO OTBEPCTHUSI. XBOCTO-
BOI1 TUIAaBHUK UMEET MTOCEPENNHE TITyOOKYIO BHIEMKY.

OceBoil ckeneT Bceroy Heotumna 41 nmo3Bo-
HOK, 3 HUX TYJOBUIIHBLIX — 13, XBOCTOBBIX — 28,
TUIEBPaIBHBIX pEOEp TpW Maphl. MeXIy ITEepUTrno-
dopamu D1 u D2 umeroTcst Tpu CBOOOIHBIX interneu-
ralia. TunmypanbHasl MIJacTMHKA TOJbKO Ha KOHIIE
paszaeeHa KOPOTKOM 1 y3KOIi LIEeNbIO.

CeiicmMoceHcopHass cuctema C. inermis
MMeEET CTPOEHME, CXOMHOe ¢ TakKoBbIM Y C. grewingkii.
OTIM4us COCTOSIT B HAJIMYUU IIUPOKOTO PaccTosi-
HUSI MEXIY TTopaMu B MecTe pa3pbiBa B IMPeIKPbI-
IIEYHO-HUKHEYEJIOCTHOM KaHajle, a TakXXe B Ha-
JIMUMU HECKOJBKUX CETMEHTOB B KOHIIE TYJIOBUIII-
HOro kaHasna. TyJOBMIIHBIA KaHajl KOPOTKUH,
OKaHYMBaeTCsl Ha BEpTUKaIU 2-TO Jydya MepBOro
CIIMHHOTO MJaBHUKA U COACPXKUT CeMb MOp, BMe-
cre ¢ cermeHTamMu 7 +2 + 2+ 2+ 2 = 15 nop. Cer-
MEHTBI IOXOHAT OO0 6-TO JIyda MEepBOrO CIIMHHOTO
TJIaBHUKA.

MN3mepenusd, B % SL: aHTenopcaibHOE PacCcTO-
sHue 27.5, aHteaHajibHOe 52.0, HanOoJIbIIas BhICOTA
tena 15.6, jHa XBOCTOBOIO cTedJIst 3.6, BBICOTA XBO-
cToBoro creons 3.4, minHa ocHoBaHus D1 16.2, miu-
Ha ocHoBaHus D2 34.1, nnuHa ocHoBaHus A 38.0,
mmHa D1 14.2, nnuna D2 12.8, nnmuHa A 11.2, nanHa
P 42.0, nnuna V'16.2, pacctognue D1—D2 2.8, nyiimHa
rosioBel 30.7, 3arma3HUYHOE paccTosiHue 8.9, BhICOTa
TOJIOBHI Y 3aThuUiKa 15.5, mmpuHa rojossl 15.6, nua-
MeTp TyTa3a 7.8, MeXIIa3HUYHOE MMPOCTPAHCTBO 4.2,
JUIMHA BepxHei yemoctu 13.4, njuHa xxabepHoIi 1ie-
m 14.5, mmpuHa MexskabepHOTro IIpoMesKyTKa 3.7.

Okpacka C. inermis cxonHa C MPUOPEKHBIMU
nejarndyecKMMU BUAAMU PbIO: TEMHAsI CIIMHA, CBET-
JIBIE C JJUJIOBBIM OTTEHKOM OoKa. B HepecTOBHIN me-
puon y caMlia MOsSIBJISIETCS OpayHasi oKpackKa, KOX-
HBI€ TOKPOBHI U TUIABHUKU TEMHEIOT U CTAHOBSITCS
MOYTH YEPHBIMU C JIETKUM JIMJIOBBIM OTTeHKOM. Ha
HVKHE CTOpOHE IPYIHBIX MJIABHUKOB Y CAMILIOB IO~
SIBJISTIOTCS SIUTeUaabHble O0yropku. [lnaBukum om-
HOTOHHBIE, TTONIEPEUHBIX ITOJIOC HE UMEIOT.

PacnpocTtpanenwne. DHmemuk o3. baiikan,
obutaer Ha mryomHax 50—500 M, Hambojee 4YacTo
BCTpevaeTcs B ceBepHOIi yacTu o3epa. Jlo moctpoiiku
mwrotnHBel UpkyTtckoit I'DC B 1956 1. BcTpevasics B
p. Axrapa B paitone Mpkyrcka (65 kM ot 03. baiikan). B
HacTosIIIee BpeMsl apeajl 3TOro BUa COKpaTuics, Tak
Kak B MIpKyTCcKoe BOOOXpaHWIUIIE, KOTOPOE IIPOCTH-
paetcs ot baitkana no Upkyrcka, C. inermis He 3aX0-
JINT, U3BECTEH TOJILKO B palioHe NCTOKa p. AHTapa.

buonorug. Benér npugoHHO-TIEIarnyecKuii
o0pa3 >KM3HU, OKOJIO ITOJIOBUHEI BPEMEHM CYTOK
MPOBOIUT Ha THE, IPYIYIO TIOJIOBUHY IJIABAET B CII0€
BOIIbI B HECKOJILKUX METPax OT AHA. MaKcuUMajbHast
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Puc. 7. Cottocomephorus comephoroides BMNH 1905.12.4.18 (© The Trustees of the Natural History Museum, London). Mac-

mTab: 1 cMm.

Puc. 8. Cottocomephorus comephoroides ZIN 11531, SL 119.6 mM.

JmHa Teira 220 MM, cpemHsIs IJIMHA II0JIOBO3PEJIBIX
camioB 175—181 mMm, camok — 140—167 MM (Kops-
KOB, 1972). Hepect nmpoxoauT B MapTe—anpeJie, o0
npnoM Ha rmyounax 30—40 M. ITinomoBurocTts 2500—
3500 uxpnHOK, nuaMeTp UKpoI 1.4—1.5 MM. JInamHkn
MocJie BbUIYTICHUSI UMEIOT minHy 11.2—13.5 MM U Be-
JIyT TIeJIarn4eCcKuii 00pa3 XKMU3HU.

CpaBHuTelbHbIe 3aMedyaHUsI. OCHOBHBIM
MpU3HAKOM, 110 KoTopomy C. inermis OTIUYAETCSI OT
npyrux BugoB popa Cottocomephorus, SIBJISIETCS OT-
CYTCTBME Ha IPYITHBIX Y IPYTMX TUITABHUKAX TEMHBIX ITO-
TEpPEYHBIX MOJIOC, a TAKXKEe KOMIUIEKC XapaKTepPUCTHUK,
BKJIIOYAIOIIMX OOJIbIIKE IVIa3a, y3KOe MeXINIa3HUY-
HO€ MPOCTPAHCTBO, BHICOKMIT D1, KOPOTKMIA XBOCTO-
BOM1 cTeOCIb.

Cottocomephorus comephoroides (Berg, 1900) —
JUTMHHOKPbLIAS MHAPOKOJI00KA

(puc. 7, 8)
Cofttus comephoroides: bepr, 1900. C. 338.
Cottocomephorus comephoroides: Pellegrin, 1906. P. 91.

Cottocomephorus grewingki (sic, non Dybowski,
1874): Berg, 1907. P. 61.

Cottocomephorus comephoroides: CBetoBunos, 1935.
C. 55; Tanues, 1935. C. 65; bepr, 1949. C. 1174; Bog-
danov, 2019. C. 223.

Cottocomephorus inermis (non Yakovlev, 1890): Ta-
mueB, 1955. C. 292; Cunenesa, 1982. C. 29.

JduarHo3. JIHHBIN U y3KU XBOCTOBOM CTe-
Oellb, €ro mIMHA B 2.5 pa3a OoJibllle BBICOTHI; IVia3a
OoJIbllINe, AUAMETP IJ1a3a COAECPXKUTCS IPUMEPHO Ye-
THIpE€ pa3a B [JIMHE TOJIOBBI; MEXIJIa3HUYHOE MpPO-
CTPAHCTBO Y3KO€, MEHbIIIE JrUaMeTpa Iyia3a; poT Cpe-
HUX pa3MepoB, YTOJI pTa JOXOOUT IO BePTUKAIU Cepe-
JWHBI IIa3a; MEXTY CIIMHHBIMU TTABHUKAMMW UMEETCS
mmpokuii (mo 10% SL) mpomexyTok; D1 KOpOTKUIA,
JIJIMHA ero OCHOBaHMd B npenenax 12% SL, nepBblii
TJIABHUK BBICOKMI, MO JUTMHE JIydeil COMmOCTaBUM CO
BTOPBIM CITMHHBIM IIJIABHUKOM ; HAa TPYAHBIX IIJIABHU -
KaX UMEIOTCSI TEMHBIE TIOTIepEeYHbIE MOJIOCHI.

OcHOBHBIE CUYETHBIEe mpu3dHaku: D1 7—8,
D2 18, A 21, P 19-21, V' 5 (bepr, 1900, nepBoonuca-
HUE).

Cuntun ZIN 11531: D17, D2 17, A 20, P 20, C 37
(14 ocHOBHBIX JTyueit, 13 HOMOJHUTENbHBIX), V'S, vert.
39 (12 TyJOBUIIHBIX, 27 XBOCTOBBIX), TIEBPaAJIbHbBIX
peédep Tpu Mmaphl.

BOITPOCHI UXTUOJIOTUHA Ne 1
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Cuntunnt BMNH 1905.12.4.18: D19, D218, A21, C35
(13 ocHOBHBIX Jyueii, 12 HOTOMHUTEIBHEIX), vert. 41
(13 TYJOBUILHBIX, 28 XBOCTOBBIX), TIJIEBPAJbHBIX PE-
Oep IBe TTaphl.

ITepeonucanmne. Teao yommHEHHOE, CXXATOE C
OOKOB; KO3Ka ToJiasi, KOCTHbIE IIUITUKU OTCYTCTBY-
IOT WJIM OYE€Hb MEJIKHE, e1Ba 3aMeTHhIe. XBOCTOBOM
cTebesib XOpOoIlIo BEIpaXeH, ero IJMHA COCTaBJISIET
~10% SL, BeicoTa B 2.5 pa3a MeHbllle IJINHBL. [0710Ba
cyXeHa ¢ O0KOB, e€ mupuHa B 1.8 paza MeHbIIIe 111~
HBI. B mepenHeil 4acT TOJIOBBI MMEETCSI BBICTYIIAIO-
U 3TMOMAAIBHBIN Oyropok. IToBepXHOCTb I'OJIOBbI
mIagKasi, KOXKHbIE BRIPOCTBI OTCYTCTBYIOT. I71a3a 00J1b-
mme (8% SL), oBaabHOIM (DOPMBI, TMAMETP I71a3a CO-
craBiseT 26 % IJIMHBI TOJ0BbI. MeXIIa3HUYHOE IPO-
CTPaHCTBO y3Koe, B 1.3 pa3a MeHbIIIe AuaMeTpa IJ1a3a.
Pot Gonvbioit (46% nauHBI TOJIOBBI), YTOJ PTa 3aX0-
JIUT 3a BEpTUKaJIb CEPEINHBI I1a3a; YeJTIOCTU pa3HOM
JUIMHBI, HUKHSIS YeJII0CTh HEMHOTO BEIIAETCS BIIE-
pén; Ha cepeanHe BepXHEN YETIOCTH 3yObl 00pa3yioT
YyeThIpe psifa, Ha e€ KpasxX — JBa; Ha HUXKHEI Jeltto-
CTH, TaK e KaK Ha BepxHeil, 3yObl B LIEHTPaJbHOI
JacTy 3yOHOI MIaCTUHKY 00pa3yloT YeThIpE psiaa, u
I10 IBa Ha KpasiX; Ha COLTHUKE 3yObl CXOMHOTO pa3Me-
pa 1 GOPMEI C TAKOBBIMM Ha YEIIOCTSIX M 00pa3yloT
nBa—Tpu psga. Ha praeoperculum BepxHME IIUITBI
OTCYTCTBYIOT, ABa HWXKHMUX IIMIIA MajJeHbKUE, Ha-
IpaBjicHbl B pa3HbIe CTOPOHBI. IlepemHue HO3mpu
MMEIOT BUI KOPOTKUX M IIMPOKUX TPYOOUEK, IUT-
MEHTHUPOBAHHBIX Y OCHOBAHUS; 3aH1E€ HO3IPHU B B1-
Jie HeOOJIbIINX IeJeBUAHBIX Mop. 2KabepHas 1ienb
LIMPOKas, e€ IJIMHA cOCTaBsieT ~45% IINHbBI TOJIOBHI;
MEXoKaOepHBIN TPOMEXYTOK odeHb y3kuit (<1% SL),
OH B 17 pa3 MeHbIlIe JJIMHbI )XaOepHOM 1IeIu.

CHOuHHbBIC TJIABHUKU pa3aeeHbl IIMPOKUM IIPO-
MeXyTKOM (~10% SL) — 3TO caMblii IIUPOKUIA TIPO-
MEXYTOK cpenu BumaoB pona Cottocomephorus; nep-
BbIIl CIIMHHOM IJIABHUK KOPOTKMI, IJIMHA €T0 OCHO-
BaHUS cocTaBisieT Bcero 12.4% SL, uto B 1.3—1.4
pa3a MeHble, yeM y C. inermis u C. alexandrae. Tlep-
BB CIIMHHOM IU1aBHUK Y C. comephoroides BBICOKWIA,
JUTMHA ero HanboJiee IIMHHBIX JIydeil paBHA TaKOBOI
B D2. BTropoii cnMHHOI MJIaBHUK JNIMHHEE aHATbHO-
ro, y apyrux BunoB pona Coffocomephorus mjmHa oc-
HoBaHUs D2 paBHA WIX MEHbIIIE TAKOBOI aHAILHOTIO.
I'pynHo#t TIaBHUK WIMHHBIA (~37% SL), OH JOXOIUT
110 8—9-10 1yya D2. BpioniHoi ITTaBHUK caMblid KOPOT-
kuii (11% SL), 10 aHaJTbHOTO OTBEPCTHSI OH HE JTOXOIUT
Ha paccTostHue, paBHoe 84% mmviHbl V. Pa3mepsl rpyi-
HOTO U OplomrHOro IUiaBHUKOB y C. comephoroides
MEHBIIIE, YeM Yy APYTUX BUIOB 3TOTO POJaA.

OceBoit ckenet C. comephoroides Mo CBOeMy
CTPOEHUIO CXOJEH C TaKoBbIM C. grewingkii, OTIN4Us
B Mpeaeaax BHYyTPUBUIAOBON U3MEHUMBOCTU. ¥ CUH-
tuna ZIN 11531 oG1iee yncyio mo3BOHKOB 39, U3 HUX
12 TyJIOBUIIIHBIX U 27 XBOCTOBBIX, MJIEBPaIbHBIX PE-
6ep tpu mmapel. Y cuntuna BMNH 1905.12.4.18 B oce-
BOM cKeJjieTe 41 TT03BOHOK, M3 HUX 13 TYJIOBUIIIHBIX U
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28 XBOCTOBBIX, MJIEBPAJILHBIX pEOep ABe maphl. Mex-
ny nitepurnodopamu D1 u D2 uMeroTcs YEThIPE U TPU
CcBOOOIHEBIX interneurale.

CelicMoceHCcOpHasg cCUCTeMa CXOIHa C Ta-
koBoit C. grewingkii. K BUIOBBIM OCOOEHHOCTSIM
ctpoeHus cucteMbl y C. comephoroides MOXHO OTHE-
CTU: JIBa JJIMHHBIX KOXHBIX KaHallblla B KOHIIE Me-
pEeIHEero aBTOHOMHOIO CerMeHTa ITOAIIa3HUYHOIO
KaHaljla; HaJuuue AOIOJHUTEJIbHOU ISITOU TOophl B
HVDKHEUEJIOCTHOM 4YacTu MNPEeAKpPbIIeYHO-HUXHE-
YeJIIOCTHOTO KaHaja. TyJIOBUIIHBINA KaHal OKaHYU-
BaeTCs ABYMsS—4YETbIpbMSI aBTOHOMHBIMU CerMeHTa-
MU, OCHOBHAs1 YaCTb KaHajla JOCTUTaeT BEpTUKAIU S-
o Jlyya MepBOro CIMHHOTO MJIaBHUKA, UMeeT AeCSTh
mop, BMecrte ¢ cermeHTamu 14 (10 + 2 + 2) mmop.

N3mepenus, B % SL: aHTegopcaibHOE PacCTO-
gHue 49.5, aHreaHaabHOE paccTostHue 76.5, Makcu-
MaJibHasl BeicoTa Teiia 18.1, miinHa XBOCTOBOTO CTe0IsI
9.7, BbICOTa XBOCTOBOIO cTeO/Is1 3.9, minMHa oCHOBa-
Hua D1 12.4, nnuHa ocHoBaHug D2 35.6, mjvMHa oc-
HoBanusg A 32.0, mmna D1 11.2, nnmuna D2 12.9, niu-
Ha A 13.0, nauna P 36.8, mmHa V 11.0, paccrostHue
Mexnay D1 u D2 9.6, nivnHa ronossl 30.8, 3arnasHud-
Hoe paccrosiHue 14.3, BeIcOTa rojIoBhl y 3aTthuika 17.1,
[IMPUHA ToIOBHI 16.6, nuaMmeTp mia3a 8.1, JIMHa phI-
ma 9.0, MeXDIa3HUYHOEe MpocTpaHCcTBO 6.0, mImHa
BepxHell yemocTu 14.2, mimHa MexkabepHOIo IIpo-
MexyTka 0.8, nuHa xxadepHoii menun 13.7.

Okpacka. TygoBullle M BEPXHSIST YaCTh TOJIOBBI
TEMHEBIE, OOKa cepeOpUCThIEC C JIMIOBBIM OTTEHKOM.
I'maza OosblnMe, ciierka BBITYKJIbIe, CUHEro I1BETa.
Ha rpyaHBIX maaBHUKAaX MUMEIOTCS XOPOIIO BhIpa-
JKEHHbIE MOIEePEeYHbIC TEMHBIE ITOJIOCHI.

buonorusg atoro Buaa ciadbo usydyeHa. B noky-
MeHTabHOM (miabMme o baiikane (Pexuccep Anek-
caHap bupiok. “BoT rmibiBeT ObIYOK...”. MocCKBa:
Menna-npoekT, 2007), CbEMKM KOTOPOTO MPOXOA-
JIU B aBr'ycTe B pailoHe nposi. Majnoe Mope, Ha I1you-
He 37.5 M 0OHapyXXeHO THe3/10 3TOro BUa, OXpaHsie-
MO€E CaMlIOM, YTO CBUAETEIbCTBYET O BpEMEHU Hepe-
cra C. comephoroides.

CpaBHuTeJNbHble 3aMedyaHus. C. comepho-
roides o oKpacke, pa3MepaM, HaJIMYMIO OOJIbIINX
a3 1moxox Ha C. inermis, OT KOTOPOTO €TO0 JIETKO OT-
JIMYUTh TI0 TIPUMCYTCTBMIO Ha TPYAHBIX IJIaBHUKAX
TEMHBIX ITOTIEPEYHBIX Nojioc. M3 Ipyrux npu3HaKoB
C. comephoroides oTIMYaeT HAMWYME IIUPOKOTO MIPO-
MEXKYTKA MEXy CIMHHBIMY IJIABHUKAMM,, JIUIMHHOTO
XBOCTOBOIO CTeOJIsI, Y3KOro MEXKaOepHOro mpoMe-
KYTKa.

Cottocomephorus alexandrae Taliev,
1935 — mmpoKoJI00Ka AJIeKCAHIPBI

(puc. 9, 10)

Cottocomephorus grewingki alexandrae: Tanues,
1935. C. 59 (¥YOxuwsr1ii baitkan, Maputyii).
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Puc. 10. Cottocomephorus alexandrae ZIN 33812, SL 123.6 mm.

Cottocomephorus grewingki (sic, non Dybowski,
1874): bepr, 1949. C. 1173; Cunenena, 1982. C. 28;
Bogdanov, 2019. P. 231.

Cottocomephorus alexandrae: Sideleva, 2001. P. 58,
2003. P. 164; Boryukas, Haceka, 2004. C. 192; Cune-
nesa, 2020. C. 61.

JdurarHo3. XBOCTOBOI CcTeOe/Ib KOPOTKUIA U y3-
KMii, ero BbICOTa B 1.5 pa3a MeHbIIe IJIMHBIL, IO
TPYOHBIMU IUIAaBHMKAaMM M Ha OOKax TYJIOBHUILA IO
BEepTUKAIU MepBoro jgyda D2 MMEITCs MHOTIOYHC-
JICHHBIC MEJIKME U OCTpbIe KOCTHbIC IIUIMMUKU. [71a3a
MasieHbkre (5% SL), Kpymioil (bopMBl, HOMepeYHbIi
JIMaMeTp I7ia3a MOYTU PaBeH IPOIOILHOMY; MEXITIa3-
HUYHOE TPOCTPAHCTBO IMMpPOKoe, B 1.2 pasa Gobie
MpPOOOJLHOTO OuaMeTpa I7asza. IlepBblii CIIMHHOM
MJIABHUK BBICOKUIA, JUIMHA €To Jiydell paBHa UIv OOJTb-
11Ie TAKOBOM, YyeM y D2; mexny D1 u D2 umeeTtcsl y3Kuit
(2.5% SL) npoMeXyTOK; Ha TPYTHOM TUTABHUKE TIPU -
CYTCTBYeT ISITh—IIIeCTh TEMHBIX ITOTIEPEYHBIX MOJIOC,
Ha BCeX JIPYyTUX MJIaBHUKAX MOJOChl OTCYTCTBYIOT.

OcHOBHBIE cU€THBIe mpu3Haku: D1 8§—10
(Bcpennem 9), D2 17—19 (18), A20—22 (21), P 18—-21,
V' 1—4 (Tanues, 1935, nmepBoonucaHue).

Oxzemiuisip ZIN 33812: D1 8, D2 17, A 20; vert. 38
(13 TYJIOBUIIHBIX, 25 XBOCTOBBIX), IJIEBPAIbHEIX PE&-
Oep IBe Taphl.

[Tepeonucanune. Dx3emmusipel Cottocomepho-
rus grewingkii var. alexandrae, yKkazaHHbBIE B IEPBO-
orucanuu (Tanues, 1935), He oOHapyXeHbI. B nxTro-
normyeckoii Koyuiekunu 3MH PAH xpansTcs oopasibl
¢ onpeneneHusiMu Tanuesa (puc. 9), 3TH 3K3EMILISIPBI
WCIIOJIb30BaHbI 11 nepeonucanus C. alexandrae.

Teno ynnmHEHHOE, CyXkeHHOE ¢ OOKOB. XBOCTO-
BOI cTebelb CpaBHUTEIbHO KOPOTKHU, €ro IIMHa
cocraBisieT ~ 6% SL; BeicoTa cTe61s B 1.5 pa3za MeHb-
me nauHbl. Koxa Ha TyJoBUILE TOHKAas, MO I'Pya-
HBIMHY ITUTABHUKAMM 1 Ha 60KaXx TYJI0BHIIA 1O BEPTU-
Kalau IepBoro jyda D2 MMEIOTCSI MHOTOYNCIICHHBIE
MEJIKME M OCTpPble KOCTHbIE IMNUKU. ['010Ba 00JIb-
mas (27—29% SL), cyxeHa ¢ GOKOB, Y ITOJIOBO3PEBIX
caMoK e€ mmpuHa B 1.8 paza MeHBbIIIe IJIMHEL, Y IIOJI0-
BO3peJIbIx caMlioB — B 1.3 pa3a. B mepuon Hepecra
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caMIllbl 3HAYUTEIbHO KpymHee caMoK (cpemHsst SL
142 nnipotus 124 mMm). PoT HebobIIOM, OKaHYMBAETCS
Ha BEepPTUKAJIM MepeaHeil TpeTr mia3a. YemocTn cxom-
HOM IJIMHBI, 3yObl MEIKHE, KOHMYECKOH (hOPMBI,
OIMHAKOBBIE MO (hopMe U pa3MepamM, Ha HIDKHEN U
BEpXHEI YeIIOCTSIX 00pa3yioT YeThIpe HeIIpaBMUIIbHBIX
psina; 3yObl Ha COITHUKE CXOMHBI C TAKOBBIMM HA 4Ye-
JIIOCTSIX 1 00pas3yloT 1Ba—TpH psifia, BO BHELITHEM Psi-
Iy 3yOBI KpyIHee, YeM BO BHyTpeHHeM. Ha npenkphIii-
K& BOOpY:KEHHE C1a00 pa3BUTO, MEPETHMIA IIMIT Ma-
JIEHbKWI1, OCTpPHBIi, HAallpaBJieH Ha3all, OCTaJIbHbI€ TPU
HUXKHUX IIWAIIA UMEIOT BUJ €IBa 3aMETHBIX Oyrop-
KOB, BCE IIIMITBI CKPBHITHI B KOoXe. [J1a3a ManeHbK1e
(~5% SL), okpyrioii ¢opMbl, MOMEPEYHbI TUaMeTp
I1a3a IOYTU paBEeH IIPOIOJBHOMY, KOTOPBIA comep-
XKUTCA ISATh pa3 B IJIMHE TOJIOBBL. MeXIIIa3HUYHOE
MPOCTPAHCTBO IIMpOKoe, B 1.2 pa3a OoJbllle Mpo-
JIOJILHOTO nraMeTpa I1a3a. [lepenHue HO3npu B BUIe
OYeHb KOPOTKHUX MPSIMbIX, HEIUTMEHTHUPOBAHHBIX
TpyOoOUYeK; 3agHUe HO3OPpU UMEIOT Bua mop. 2Kabdep-
Hasl Ie/Tb IIUPOKasd, B 1.8 pa3a MeHbIIIE IUIMHBI TOJIOBEL
MeXXKabepHBI TTPOMEXKYTOK OueHb y3Kuii (4.2% SL).
2KabepHBIX THIYMHOK Ha TIepBOii xkabepHoit myre 15,
OHM KOpPOTKHE, 0e3 IIUITMKOB U MUMEIT OKPYIJIYIO
BEPIINHY.

Bce tutaBHUKM, KpoMe TPYIHBIX, HE UMEIOT MOIIe-
peuHbix nosioc. Ha rpynHoM miiaBHuke C. alexandrae
OOBIYHO MPUCYTCTBYET MSATh—IIECTh TEMHBIX TIOME-
peuHbIx nojoc. CIMHHBIEC IUTABHUKM pas3aeieHbl He-
0OJIBLIUM IPOMEXYTKOM, cocTaBistioiiuMm 2.5% SL.
IlepBbiift CNMHHOI TUJIaBHUK BBICOKUN y HEMOJO-
BO3pEJIbIX CAMIIOB M CaMOK, JIJIMHA €ro Jydeil paBHA
VT HEMHOTO IIPEBHIIIAET TAKOBYIO Y BTOPOTO CIIMH-
HOTO IUIAaBHUKA; Y TOJIOBO3PEJIbIX CAMIIOB B OpauyHbIii
ce3oH iyun B D1 B 1.3 paza kopoue, yem B D2. Bropoii
CIOUHHOM TUIaBHUK HeMHoro (Ha 2.5%) xopoue
aHajpHOrO M gajeko (7.5% S1L) He TOXOIUT 10 OCHO-
BaHMs JIydeil XBOCTOBOTO IUIABHMKA. AHAJIBHBIN
IUIABHMK HAYMHAETCS cpa3y 3a aHAIbHBIM OTBEPCTHU-
€M, Ha OJHOI BEpTUKAIU C MEPBBIM JIyYOM BTOPOTO
CIIMHHOTO TJIABHUKA, a 3aKaHYMBAETCS TabIIE, YeM
D2. B aHanpHOM IJTaBHUKE Y9 JJIMHHEE, yeM B D2.
I'pyaHoIi mIaBHUK OKPYTJIOH (hOPMBI, ITUHHBINI, 10~
XOIUT IO BEPTUKAIU ISITOTO—IIECTOTO JIyda BTOPOTO
CIIMHHOTO ITUIaBHMKA. B HepecToBkIl Tepuon y camM-
LIOB IPYAHOM MJIaBHUK OOJIbIIIE, YEM Y CAMOK, TaK KakK
caMIlbl B Mepuoid OXpaHbl KJIaJIO0K UKPHI a3pUpyIOT
BO/Y, B3MaxuBas TPYIHbIMU I[JIaBHUKaMU. bprolii-
HO TIaBHUK KopoTkuit (11.6% SL), naieko He T0OX0-
JIUT IO aHAJILHOTO OTBEPCTUSI, paACCTOSIHIE OT KOHIIA V'
JI0 aHAJbHOIO OTBEPCTHS IIPEBHIIIACT IIUHY JIydeit
TJIaBHUKA. XBOCTOBOM IUIABHUK MMEET IocepeluHe
[TyOOKYIO BHIEMKY.

OceBoit ckenaeT. OOIIee YKUCIO TO3BOHKOB
38—40: 13 tynoBuinHbIX, 25—27 XxBocTOBBIX. [lieB-
panbpHBIX pEdep nBe—Tpu mapel. Mexny D1 u D2 Ha-
XOIISITCSI TPU CBOOOMHBIX interneuralia. [unmypanbHas
IJIacTUHKA Ha 2/3 pa3neneHa IJIMHHOM, XOPOIIo 3a-
METHOM IIIeJIbI0. DTOT MPU3HAK BapbUPYIONINA, IISTb
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MOXET OBITh €IBa 3aMETHOI WJIM JOXOAUTH 10 CEPEaU-
HBI TUIACTUHKMU.

CeiicmoceHncopHas cuctema C. alexandrae
YCTpOEHa MO TUITY, XapaKTepHOMY IJISI IPYTUX TIpea-
craButeneit pona Cottocomephorus. K BUIOBbIM 0CO-
OEHHOCTSIM CTPOEHUS CUCTEMBI CIIEAYET OTHECTU Ha-
JINYWE CPABHUTEITBHO KPYITHBIX, XOPOIIIO PA3TNINMBIX
Ha KOXe ToJIOBbI TTOpP; MPUCYTCTBUE ABYX Pa3pbhiBOB B
MOAITIA3HUYHOM KaHajle; KOPOTKMU TYJIOBUIIHBIA
KaHaJI, UMEIOIIUI B KOHIIE IBa—TPU CETMEHTA, OCHOB-
Hasl 4yacTb KaHaja UMEET BOCEMb—IECSTh MOP U JOXO-
JINT 10 BepTuKaau 3—5-ro ay4ya D1, BMecTe ¢ cerMeHTa-
MU KaHajl OKaHUYMBAETCS HAa YPOBHE MPENNOCIEIHETO
nydya D1 v comepxur 14 (8 + 2 + 2 + 2) niop.

MN3mepenus, B % SL: anTenopcaibHOE PaccTo-
aaue 33.1, aHTeaHaJIbHOE paccTossHue 55.6, MakCcU-
MaJibHasi BbicoTa Tejia 17.7, mjimHa XBOCTOBOTO CTeOJIs
6.0, BbICOTA XBOCTOBOIO cTebist 4.0, [IMHa OCHOBA-
Hug D1 17.7, nainHa ocHoBaHus D2 34.7, noimHa OCHO-
Banus A 37.1, pomaa D1 9.7, mmana D2 9.7, nnnHa A
11.0, gauna P 35.5, mmna V' 11.6, pacCTOsTHUE MEXKITY
D1 u D2 2.6, njaHa ToJIOBHI 26.6, 3ar1a3HUYHOE pac-
crosHue 11.3, BbIcOoTa rOJIOBHI y 3aThlIKa 16.9, mmpu-
Ha roioBHI 14.5, nuaMmeTp mia3za 5.2, MeXIJIa3HUYHOE
MpOCTpaHCcTBO 6.2, IJMHA BepxHeil deioctu 13.2,
JIJIMHA MeX>kabepHoro rpomexyTka 4.2, njanuHa xa-
oepHoit menm 12.0.

Okpacka. CrinHa ¥ BEpXHsIst YaCTh TOJIOBBI TEM-
Hble, 06e3 TATeH; OpIoIIHAs YacTh U 00Ka MepaaMyT-
poBo-cepeOpucThie. I[1MaBHUKM 3ejIeHOBaTO-OyphIE,
OOBIYHO C TOHKMMU MEXIYYEBbIMU MTEPETOPOIKAMU;
Yy CaMOK M MOJIOABIX 0COO€il Ha TPYIHBIX TJIABHUKAX
cJlabble pa3MBIThIe MONEpeYHbIe IIOJIOCH (He Ooee
mectu) OypoBaTo-¢puoneToBoro orreHka (Taaues,
1935). B nepuon pa3MHOXEHUST BEPXHSIS YacTh Tea y
caMIIOB YepHEET, OKpacka GOKOB Tejla HAUMHAET OT-
JINBaTh PO30BO-JWJIOBBIMM OTTEHKaMU. B TpymHbIX
IUTABHUKAX MEXITy4eBbIe MEPEropoaKu rpyoeroT U Ha
BHYTPEHHEN CTOPOHE JIy4eli IPyAHOTIO IUIABHUKA TOSIB-
JISIIOTCS AnuTesManbHbie Oyropku (Tanues, 1955). B
OTJINYME OT XEJITOKPBIJIKY 3T TUIABHUKU HE XKeJITe-
10T, a MPUOOPETAIOT KOPUYHEBATHIM OTTEHOK. Y ca-
MOK B TIEpUO Pa3MHOXEHUsI 6OKa Tejla TakKe IMpu-
o0peTaroT pO30BO-JIUIOBBII OTTEHOK.

JnunHa camuos go 170 MM, camok — 10 160 MM; B
yJI0BaX OOBIYHO MPUCYTCTBYIOT 0COOM AjimHOM 120—
130 MM.

PacnpocTtpanenwue. Bcrpeuaercs Ha Beeit ak-
Batopum o3. baiikan, Hanboaee MHOTOUYMCIICHHBII B
JOKHOI 9acTh o3epa, B IIpoii. Manoe mope n Ha Ce-
JIECHTUHCKOM MEJIKOBO/bE.

buonorusa Cottocomephorus alexandrae nsydeHa
¢J1abo, TaK KaK TAKCOHOMUYECKUIA cTaTyC 3TOi (pop-
MBI TOJITO€ BpeMsT OcTaBajics CIIopHBIM. HepecT rpo-
XOIUT B MapTe—arnpeJsie Ha ryouHax 30—40 m. B Ha-
TyJAbHBII iepuomn B oourtaet Ha ryonHax 20—400 M.
[Munry 5TOTO BUIA COCTABJISIET ME30300TIJIAHKTOH
(55.5% wmaccwl), monons Cottocomephorus (19.5%),
MakpoIutlaHKTOH (13.9%) m moHHBIEe aMGUIIOIBI
(11.1%) (Tanues, 1955).
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Taomuna 1. TakcoHnnpusHakoBasi matpunia Cottoidei (Gaitkanbckuit Bun Leocottus kessleri icnonb3oBaH B KayecTBe

ayTIPYIIIIbI)
IIpusnak
Bun

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
Leocottus kesslerii 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cottocomephorus grewingkii| 0 0 0 0 0 1 0 1 1 1 1 1 0 1
C. alexandrae 1 1 0 0 0 1 1 1 1 1 1 1 1 1
C. comephoroides 1 1 0 1 1 1 1 1 1 1 1 1 1 0
C. inermis 1 1 1 1 1 1 1 1 1 1 1 1 1 1

IIpumeuanne. 1. CriiHHBIE TUIABHUKU COTIPUKACAIOTCS PYyT ¢ ApyroM — 0, MeXIy CITMHHBIMY TJIABHUKAMM €CTh TTPOMEXYTOK — 1.
2. [1epBblil CIMHHOM TUTABHUK HU3KKI, HIKe D2 — 0; TIepBbIii CIMHHOM IJIaBUK BBICOKUIT — 1. 3. IpynHOI IJIaBHUK MMEET IoIepey-
HbIe noJIoCckl — 0, TpyIHOM IUTABHUK He uMeeT nosoc — 1. 4. [1aza manenbkue — 0, ma3a 6osbline — 1. 5. MeXriasHUYHOE IPOCTPaH-
CTBO LLIMPOKOE, OoJIbllie fraMeTpa riaza — 0; MexXmia3HUYHOE TPOCTPAHCTBO Y3KOE, MEHbIlIe nuaMeTpa mia3a — 1. 6. KaHanbl ceiicMo-
CEHCOPHOIi CUCTEMbI COEIMHEHBI B AMHYI0 cucTeMy — 0, KaHaJIbl CeMICMOCEHCOPHOI CUCTEMBI MPEPHIBUCTBIE U HE COSTMHEHBI B €11~
Hylo cuctemy — 1. 7. Okpacka TyjioBuila natHucTtas — 0, okpacka Tesa 6e3 mnsiteH (TEMHasl ClIMHa U cBeTiible 6oka) — 1. 8. I'pynHoit
IJIABHUK KOPOTKUiA — 0, TpyIHOM IJIaBHUK JUTMHHBIN — 1. 9. XBOCTOBO# IJIaBHUK 3aKpYIJIEHHBINM — (), XBOCTOBO# IJIABHUK C BBIEMKOI — 1.
10. 2KaGepHbIX THIMMHOK Ha MEePBOii 3kabepHoit nyre Maio — 0, 3kabepHBIX THIMMHOK MHOTO — 1. 11. MexokabepHBIii IIPOMEXKYTOK I -
pokuii — 0, MexxKabepHBI TPOMEXKYTOK y3Kuii — 1. 12. ['o10Ba cXkata B JOPCOBEHTPaIbHOM HarpabieHuM — (), ToyioBa cxkaTta ¢ 60KoB — 1.
13. AHasTBHBII TJTABHUK KOPOYE BTOPOTO CITMHHOTO — (), aHATBHBIN TUTAaBHUK INTMHHEE BTOPOTO cMTMHHOTO — 1. 14. TyJT0BUIITHBII CeH-
COpHBII KaHa YIVIMHEHHBIN — (), TYJIOBUIIIHBINA CEHCOPHBIN KaHaJl YKOPOYEeHHBIN — 1.

CpaBHUTedbHBIe 3aMedaHUs. [To okpacke
(TéMHasI cIMHA U CBETJIble 00Ka) W pa3Mepam Teia
C. alexandrae nmeet cxonctBo ¢ C. inermis, 10 HaJIN-
YUI0 TEMHBIX MOJIOC Ha TPYIHBIX TJIABHUKAX OH T10-
xox Ha C. comephoroides. OCHOBHBIMY IIpU3HAKAMMU,
1o KoTopbiM C. alexandrae oTimaaeTcs OT IPYTUX BUIIOB
pona Cottocomephorus, SIBIISIIOTCS MaJICHBKUE IJIa3a U
IIMPOKUii (OOJIBIIIE JruaMeTpa I71a3a) MeKIIa3HUIHBIA
NPOMEXYTOK, a TaKXK€ BbICOKME MEPBbIi CIMHHON 1
aHaJIbHBIN TIJIABHUKMU.

Knamucrnyecknii anaims

OOHapyXeHHOEe PacXOXICHHE NPU3HAKOB y TH-
MOBBIX 9K3eMIUIIpoB BUIOB pona Cottocomephorus

Leocottus kesslerii

Cottocomephorus grewingkii

C. alexandrae

13
C. comephoroides

C. inermis

Puc. 11. Kiamorpamma BumoB poma Cottocomephorus
(emMHCTBEHHOE HauboJiee IMapCUMOHMAJIbHOE IEPeBoO,
L =15, Ci=93, Ri = 85) Ha OCHOBE TaKCOHIIPU3HAKOBOI1
MaTpulibl JaHHBIX. baiikanbckuit Bun Leocottus kessleri
KCTOJIb30BaH B KAYeCTBE ayTrPyIIIbl.

KCIIOJIb30BAHO IS TIOCTPOEHUSI TaKCOHMPU3HAKO-
BOW MaTpuIsl (Tabr. 1).

B »T0i1 Tabmmne nipencrasieHbl 14 nHGOpMaTHUB-
HBIX 3aKOJMPOBAHHBIX TPU3HAKOB KaxKJI0T0 13 YEThI-
p€x BunoB poaa Cottocomephorus, a Takke Buaa Leo-
cottus kesslerii (Dybowski, 1874). L. kesslerii BbiOpaH B
KauyecTBe BHEIIHETrO BUJa, OH HE BXOAUT B MCCleaye-
MYIO COBOKYITHOCTb BUIOB, HO OJIM30K UM (husiore-
Hetuyecku (Kontula et al., 2003; Goto et al., 2015).
DTOT BUA BedET NTOHHBIN 00pa3 KU3HU, TIPU STOM
“MeeT nejarnyeckue JMuuHKu. CocTosiHUe MprU3Ha-
KOB, KOTOpBIC pucywu L. kesslerii, iHTEpIIpeTUPY-
eTcsl KaKk TNPUMUTHUBHOE (B Tabjulie 0OO3HAYEHBI
“0”). Ilpn aHanmM3e TaKCOHMPM3HAKOBOW MaTPHIILI
BCE€ MCMOJb30BaHHbIE MPU3HAKU CUUTAIU, KaK UME-
IollIMe paBHBIN Bec. B pesynbTare KaaaucTUUeCKOro
aHajiM3a IMoJlydyeHO eMHCTBEHHOe HauboJiee apcu-
MOHHUaJIbHOE AepeBo mimHou 15 ¢ muHaekcamu Ci 93,
Ri 85 (puc. 11). B moaydyeHHOI KiaagorpaMmMe TUTIO-
Boii BuUn pona Cottocomephorus grewingkii odbpasyer
CaMOCTOSITENIbHYIO KJIa[ly, HEe 00JIafalolyl0 COOCTBEH-
HBbIMM anioMopdusiMu. Tpu ApyTrx BUAa 000COOISIIOT-
cs1 oT C. grewingkii 4eTbIpbMsl TIPU3HAKAMU: HAJTUY U -
€M MPOMEXYTKa MEXIy CIUHHBIMU IJIaBHUKaMU,
BBICOKUM TE€PBbIM CITMHHBIM TLIABUKOM (BBIIIE WU
paBeH D2), okpackoii Tefa Kak y rnejaru4yeckux pbio
(TéMHas CITMHA U CBETJIble O0Ka), YKOPOUEHHBIM TY-
JIOBUILIHBIM CeHCOpHbIM KaHajioM. s C. alexandrae
STU NPU3HAKU SIBJISIOTCS. arloMOpdUsIMU, a I “Kpo-
HOBBIX” BUIOB C. comephoroides n C. inermis — cuHa-
noMoppusMu. Y 3TUX BUAOB UMEIOTCSI COOCTBEHHBIE
anoMopduu: OoJbliive I1a3a U y3Koe, MeHbIIe T1ua-
METpa [laza, MeXIJla3HUYHOe npocTpaHcTBO. [Tpu-
3HaK OTCYTCTBHE KaKUX-JI10O0 MOMEepevyHbIX MMOJIOC Ha
IPYAHBIX TIJIABHUKAaX W MX OMHOTOHHAsl OKpacka —
arromopdus C. inermis.

BOITPOCHI UXTUOJIOTUMU  TOoM 63 Ne 1 2023
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Tab6muna 2. InarHoctuyeckue npusHaku BUnoB poaa Cottocomephorus

IIpusnak C. grewingkii C. inermis C. comephoroides C. alexandrae
Okpacka Tena ITataucras Témnuag criuHa, cBeT- | TéEMHag crimHa, cBeT- | TEéMHAs criMHa, CBET-
Jible OoKa Jible 6oka Jible OoKa
ITonepeunsie monocke Ha | UMetoTes OTCYyTCTBYIOT Nmerorcsa Nmerorcs
IPYIHOM TUTaBHUKE
I'maza Cpennux pa3mepoB | Boabiime Bonbiue MajieHbKUe

Mexrina3HUYHBIN ITPO-

MEXKYTOK OoJIbllle UaMeTpa

raasa raasa
IIpomexyTtok mexny D1 | OTcyTcTBYeT V3kuit, ~3% SL
u D2
[TepBblit ciuHHOM U1aB-| Huxke D2 Briire D2
HUK

XBOCTOBOI CcTEOEITh

TOM
MexcxabepHslit npoMe- | [IInpokuii, V3Kkuii,
KYTOK >10% SL 3—4% SL

JIMTMHHBIN, OCHOBa-
Hue A 6onbire D2

AHaJIbHBIN JTaBHUK

IIupokoe, B 1.2 pa3a | Y3koe, B 1.8 paza
MEeHbIIIe TuaMeTpa

JlnuHa paBHa BeIcoTe | [InmmHa cxomHa ¢ Beico-| JinHa B 2.5 pa3a

JIMMHHBIN, OCHOBa-
Hue A 6omnbire D2

V3koe, B 1.3 paza
MEHbIIIe AuaMeTpa
raasa

IMwupoxwuii, 10% SL

IIupokoe, B 1.32 paza
OoJIbllIe AUaMeTpa
raasa

V3kuii, 2.6% SL

Pasen D2 Briiie niu paseH D2

JnuHa B 1.5 paza

OOJIBbIIIE BBICOTHI OOoJIbIIIE BBICOTHI

Ou4eHb y3KUid, V3kmii,

<1% SL 3—4% SL
JnvuHHBIM, ocHoBaHue | KopoTKuii, ocHOBa-
A 6onbire D2 Hue A meHbie D2

SAKJIIOYEHHME

I[IpoBeneHo cpaBHUTEIbHO-MOP(OIOTNIEeCcKOe
U3y4eHHE TUTIOBBIX 9K3EMILISIPOB U KOJIEKIIMOHHBIX
00pa310B YHUKAIbHOI I'PYIIIbl 9HAEMUYHBIX KOTTO-
uaHeix peid poma Cottocomephorus n3 03. baiikair.
DTHU pHIOBI B XO4¢ adanTUBHON pagualvuy Mepenin
OT JOHHOIO K IIPMIOOHHO-IIEJarn4eckomMy oOpasy
KM3HM, YTO COBEPIICHHO HE XapaKTEPHO IJIsI KOTTO-
WUIHBIX PbIO M3 ApYrux BonoéMoB. M3yueHure BHell-
HUX MOPQOJIOTMYECKNX MPU3HAKOB, CTPOCHUS Ceii-
CMOCEHCOPHOM CCTEMBI 1 OCEBOTO CKeJIeTa BEISIBIIIN B
pone Haanuue Mopdosorndeckoil muddepeHIInanumn
YeThIpEX paHee onucaHHBbIX J[pIOOBCKMM, fKOBIE-
BbIM, beprom u TanueBbiM (popM, UMEIOIINX YPOBEHD
caMocCTosITeNIbHbIX BUAOB: Cottocomephorus grewingkii,
C. alexandrae, C. comephoroides n C. inermis.

Jag nopeHTUUKaIn BUIOB COCTaBIeHA Taod. 2,
KOTOpasl COIEePKUT HanboJiee BasKHbIe JUAaTHOCTUYE-
CKHU€ MPU3HAKK KaXXIO0ro U3 M3yYeHHBIX BUAOB poja
Cottocomephorus.

Takum obpazomM, B poae Cottocomephorus NACHTU-
dummpyroTcs deTblpe OIM3KOPOICTBEHHBIX BUIA, KO-
TOpble 00pa3yloT ABE KJIAIbl; IepBas MpeacTaBIeHa
C. grewingkii, BTopas rpyIiia oopa3zoBaHa TpeMs BU-
nmamu (C. alexandrae, C. comephoroides, C. inermis) c
naTtrepHaMmu Ienarudeckux ¢opm. Bun C. grewingkii
3aHUMAaET CECTPUHCKOE TTOJIOKEHUE IO OTHOIIEHUIO
K OCTaJILHBIM TpéM BuIaM poma Cotfocomephorus.

BJIIATOOJAPHOCTH

Bripaxato 6naromapHocth cotpynHukam 3WMH PAH:
E.I1. Boponunoii u 3.B. 2KugkoBy — 3a IOMOIIb B ITOATO-
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TOBKE PYKOTIUCY U WUIIOCTPALMiA, a TaKXe B MOJTy4YeHUU
doTorpaduii 1 peHTreHorpaMMm 13 bpuraHckoro myses
ectecTBeHHOIt uctropuu, Jlonnon (BMNH). 4 6ixaronapio
KypaTopa uxTuojiornyeckoit Komnekuu BMNH Ixeiitm-
ca MaxkureiiHa (James MclLane) 3a mpuciaaHHbie poTOorpa-
GuUM U peHTreHorpaMMbl CUHTHMIIOB OaliKaJIbCKUX PhIO.
Mos GaaromapHocTh xynoxHukaM H.A. dnopeHckoil 1

|M.M. )KapeHKOBy| (cBeTnasg eMy MaMsiTh), U3TOTOBUB-

MM 300JIOTMYECKMUE PUCYHKHU ITOAKAMCHIIUKOB.

OPMHAHCUPOBAHUE PABOThI
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Hust Ne122031100285-3.

CITMCOK JIMTEPATYPbI

bepe JI.C. 1900. Poionl Baiikana // ExeronHuk 3oomy3sest
AH.T.5. C. 346—348.

bepe JI.C. 1903. 3aMeTku Mo cucTeMaTUKe OaliKalbCKUX
Cottidae // Exxeromnuk 3oomy3ess AH. T. 8. C. 99—114.

Bepe JI.C. 1916. PoiObI ipecHBIX Boa Poccuiickoii nmrie-
pun. M.: lenapraMeHT 3eMyieaenusi, 563 c.

bepe JI.C. 1933. Poiobl npecHbix Bog CCCP u conpenens-
HbIx cTpaH. Y. 2. JI.: U3n-e Bcecolos. nH-Ta. 03€p. 1 pey.
pbI6. x03-Ba. C. 545—903.

bepe JI.C. 1949. Pui6sl npecHbix Bon CCCP u comnpenenb-
Hbix ctpaH. Y. 3. M.; JI.: U3n-Bo AH CCCP. C. 929—138]1.

boeyuxas H.I., Hacexa A.M. 2004. KaTtanor 6ecuentocT-
HBIX 1 PBIO ITPECHBIX M COJIOHOBATHIX BOI Poccuu ¢ HOMEH-
KJIaTYpHBIMU W TaKCOHOMMYECKMMM KOMMEHTAPUSIMHMU.
M.: T-Bo Hayu. u3n. KMK, 389 c.



16 CUEJIEBA

Ipayuanoe B.1. 1902. Uxtnodayna baiikana // I3B. o-Ba
JobuTesieil €CTEeCTBO3H. aHTpoIoj. 3THorpad. T. 98.
Beim. 1. C. 18—61.

Kopsakoe E.A. 1972. Tlenarnueckue ObiukoBbie baiikana.
M.: Hayka, 155 c.

Heenoe A.B. 1979. CeiicMoceHCOpHasl cCUCTeMa U KJIaCCH-
dukauus kepuyakoBbix pei0 (Cottidae: Myoxocephalinae,
Artediellinae). JI.: Hayka, 207 c.

Ceemosudos A.H. 1935. K cucremaruke pona Cottocome-
phorus Pellegrin (Pisces, Cottocomephoridae) // Tp. Baii-
Kaji. tumHod. cranunu AH CCCP. T. 6. C. 53-57.

Cuodenesa B.I. 1982. CelicMoceHCOpHasi CUCTeMa U 9KOJIO-
rusi GaiikaabCKMX TMoaKaMeHITUKOBbIX pbio (Cottoidei).
HoBocubupck: Hayka, 153 c.

Cudenesa B.I. 1998. CemeiictBo Cottidae // AHHOTHPO-
BaHHBII KaTaJoT KPYIJIOPOTHIX U PO KOHTUMHEHTAIbHBIX
Bon Poccuu. M.: Hayka. C. 149—154.

Cuodenesa B.I. 2002. Pon Cottocomephorus // Atnac mipec-
HOBOIHBIX pbI0 Poccum. T. 2. M.: Hayka. C. 150—156.

Cudenesa B.I. 2020. PecypcHbie pbIObI 03epa baiikan (uc-
TOPUYECKUIA 1 COBPEMEHHBIN acnekThl). M.: T-Bo Hayu.
n3n. KMK, 232 c.

Cuoenesa B.I., Kapabanos E.b., 3youna JI.B., Cmupnos H.B.
1990. Dkoiyiorusi Hepecta OaliKaJIbCKOM XKEJITOKPBIIKKA
Maiickoit reHepanuu // IlonBomubie manmmadTe baiika-
sna. HoBocubupck: Hayka. C. 112—121.

Ckyaun B.A., Kupuavuuk C.B., Cao6o0saniox C.4. 1995. Vc-
cjemoBaHUE TEeHETUYECKOW NIMBEPTreHIIMA HePEeCTOBBIX
cran 6aiikaabCcKoi keaToKpbuiku Cottocomephorus grewin-
gkii (Dybowski) ¢ moMoI11pl0 peCTPUKIIMOHHOTO aHaJIu3a
MtHK // I'eneruka xkxuBotHbix. T. 31. Ne 1. C. 111-117.

Taaues /[.H. 1935. HoBble dhopmbl Ob1ukoB u3 balikana //
Tp. Baiikain. numnon. craniuu AH CCCP. T. 4. C. 59—68.

Taaues /JI.H. 1955. bBbluku-nonkameHInuku baiikana
(Cottoidei). M.; JI.: Usg-Bo AH CCCP, 602 c.

Skoenes B.K. 1890. K nxtnodayne Anrapsi // 3B. Bocr.-
Cub. ota. BI'O. T. 21. Ne 3. C. 49-57.

Berg L.S. 1907. Die Cataphracti des Baikal-Sees // Wissen-
schaftliche Ergebnisse einer zoologische Expedition nach
dem Baikal-See. V. 12. 75 p.

Bogdanov B.E. 2019. Phenetic relationships and diagnostic
features of sculpins of the genus Cottocomephorus (Perci-
formes: Cottidae) // Limnol. Freshw. Biol. V. 2. Ne 2.
P. 223-231.
https://doi.org/10.31951/2658-3518-2019-A-2-223

Dybowski B. 1874. Die Fische des Baikal-Wassersystems //
Verch. Zool.-bot. Ges. Wien. V. 23. P. 389—394.

Dybowski B. 1908. O nowych badamoachnad fauna Bajkalu //
Kosmos. T. 33. P. 368—584.

Goto A., Yokoyama R., Sideleva V.G. 2015. Evolutionary di-
versification in freshwater sculpins (Cottoidea): a review of
two major adaptive radiations // Environ. Biol. Fishes.
V.98. Ne 1. P. 307—335.

https://doi.org/10.1007 /s10641-014-0262-7

Kontula T., Kirilchik S.V., Viinéld R. 2003. Endemic diver-
sification of the monophyletic cottid fish species flock in
Lake Baikal explored with mtDNA sequencing // Mol.
Phylogenet. Evol. V. 27. Ne 1. P. 143—155.
https://doi.org/10.1016/S1055-7903(02)00376-7

Mugue N., Barmintseva A., Etingova A., Didorenko S. et al.
2021. Complete mitochondrial genomes of representatives
of two endemic sculpin families (Perciformes: Cottoidei)
from Baikal — the world’s largest and deepest lake // Mito-
chondrial DNA Part B. V. 6. Ne 11. P. 3190—3192.
https://doi.org/10.1080/23802359.2021.1989330

Nixon K.C. 2002. WinClada. Ver. 1.00.00. Ithaca: Published
by the author. (http://www.cladistics.com/aboutWinc.htm.
Version 11/2021).

Pellegrin J. 1900. Poisson nouveau du lac Baikal // Bull.
Mus. Natl. Hist. Nat. V. 6. Ne 7. P. 354—356.

Pellegrin J. 1906. Sur le genre Cottocomephorus et ses affini-
ties // Bull. Mus. d’Hist. Nat. Ne 2. P. 80—93.

Sauvage H.E. 1878. Description de poissons nouveaux ou
imparfaitement connus de la collection de Museum d’His-
toire naturelle // Nouv. arch. Mus. Hist. Nat. 2nd Ser. V. 1.
P. 109—158.

Sideleva V.G. 2001. List of the fishes from Lake Baikal with
descriptions new taxa of cottoid fishes. New contributions
to freshwater fish research // Proc. Zool. Inst. Russ. Acad.
Sci. V. 287. P. 45-79.

Sideleva V.G. 2003. The endemic fishes of Lake Baikal.
Leiden: Backhuys Publ., 270 p.

Sideleva V.G., Zhidkov Z.V. 2021. An annotated type cata-
logue of freshwater sculpins (Cottoidei) described by Lev
Berg // Zootaxa. V. 5016. Ne 2. P. 229—-242.
https://doi.org/10.11646 /zootaxa.5016.2.4

Sideleva V.G., Naseka A.M., Zhidkov Z.V. 2015. A new spe-
cies of Cortus from the Onega River drainage, White Sea ba-
sin (Actinopterygii: Scorpaeniformes: Cottidae) // Ibid.
V. 3949. Ne 3. P. 419—430.
https://doi.org/10.11646/zootaxa.3949.3.7

BOITPOCHI UXTUOJIOTUMU  TOoM 63 Ne 1 2023



BOIIPOCHI UXTHOJIOTHH, 2023, mom 63, Ne 1, c. 17

YIK 597.08

PETHIA CHAKPIENSIS (CYPRINIDAE) — HOBBI BUJI KAPIIOBBIX PLIB
13 BACCEMHA PEKU YMHAYUH-UPABAIN, MAHUITIYP, UHAUA?

© 2023 r. b. A. Illaaraunaram!, JI. Kocurun® *

! Cexyus npecroeodnvix pui6 30010euueckoii cayxucovl Hnouu, Karvkymma, Hnous
*E-mail: lkzsi5@yahoo.com

IMoctynuna B penakiuio 28.03.2022 1.
ITocne mopa6orku 27.06.2022 1.
IMpunsra x nyoaukauuu 15.07.2022 1.

Pethia chakpiensis sp. nov. oncana u3 peku Yakmu 6acceitna Yunnyna-pasangn, Manunyp, Uaous. 3tot
HOBBII1 BUI XapaKTEPU3YETCs CASIYIOIIMMU ITPU3HAKAMM: HAJTMYUEM HEITOJIHOI GOKOBOM JIMHUM C YEThIPbMSI—
CEMBIO ITPOOONEHHBIMU YelTysIMH; 21 —24 denrysiMu B O0OKOBBIX psifax; 15 mpeaHaJIbHBIMU YCIITYSIMU; PSITIOM
JIOTIOJTHUTENIbHBIX YelllyeK, KOTOPbIM HAaUYMHAETCS BBIIIIE U 3a 5-M PSIIOM 4Yelllyil 60KOBOI JIMHUM; OTCYT-
CTBHEM ILJIEYEBOTO TISITHA; MSTHOM Ha XBOCTOBOM cTeOJie Ha velryiikax 17-ro u 18-ro GOKOBBIX pSIIOB U
MPOIOJIbHOM IMOJIOCOi Mo GoKaM Tea.

Karoueswie cnosa: Cyprinidae, Pethia, HoBblii Bua, YunayuH, Uuous.
DOI: 10.31857/50042875223010150, EDN: CZZAYA

# IMonHOCTBIO CTAaThs Ol'ly6J'[I/IKOBaHa B aHIJIMICKOM BE€PCUU XKypHaja.
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YIK 597.553.2.575.2.575.86

JUPEPEHIIUALINA APKTUYECKOTI'O I'OJBbLIA SALVELINUS ALPINUS
COMPLEX (SALMONIDAE) B O3KPAX JIAMA U KAITYYK (TAIMBIP)
110 JAHHBIM 'EHETUYECKOI'O AHAJIN3A, BHEIIITHEN
MOP®OJIOTUN 1 POPME OTOJIUTOB*

© 2023 r. M. A. ITasnos" *, A. I. Ocunos!

! Mockoeckuii ecocydapcmeennniii ynusepcumem, Mockea, Poccus
*E-mail: dimi-pavliov@yandex.ru
IMoctynuna B penakimio 28.05.2022 1.

IMocne nopabotku 18.07.2022 .
IMpunsara k my6nukamum 21.07.2022 1.

B kpynHbix o3épax Jlama u Kammuyk (Hopuio-ITssicuHckas BogHast cucteMa, TaliMbIp), COEMMHEHHBIX pe-
KO, Ha OCHOBe aHau3a 17 MUKPOCATEJUIMTHBIX JJOKYCOB BBISIBUJIM TISITh OCHOBHBIX (DOPM apKTUYECKOTO
rosiblia Salvelinus alpinus. Tpu U3 HUX NMpenCcTaBIeHbBI CECTPUMHCKUMU TTapaMu, TaKUM 00pa3oM, UaeHTUdU-
LIPOBaJId BOCEMb PEIIPOAYKTUBHO U301MpOBaHHLIX (hopMm. HemomoBo3peibie 0codr pa3HbIX (OPM ILIOXO
paznuyaloTcs o BHelrHeit Mopdonoruu. st Mopdosiorniyeckoit uneHTUGUKaINy MsIT OCHOBHBIX (hopM
HCTIOIb30BAJIM MHOTOMEPHBIE aHATM3bl MOPHOOMETPUIYECKHUX ITApaAMETPOB TeJla, MHAEKCOB (DOPMBI OTOJIM -
TOB M BEeMBJIET-KO3(hGUIIMEHTOB, OMMUCHIBAIOIINX KOHTYPhI OTOJIUTOB. Bece MCIoIb30BaHHBIE METOIBI TT10-
Kazajau, 4To IMydyeriazka 3HAYMTEIbHO OTINYAETCS OT OCTAIBHBIX (hOpM. B3aMMOOTHOIIIEHUST MEXIy Ye-
TBIPbMSI APYTUMU (DOpMaMU Pa3IUYHbI B 3aBUCMMOCTH OT UCITOJIb30BaHHOTO MeTona. Kpome aToro paznu-
yaloTcsl JaHHble, TMOJyYeHHble Ha OCHOBE aHaiu3a (OpMbI JIEBBIX M TPaBbIX OTOJMUTOB. JIMHEWHBI
IUCKPUMMWHAHTHBIN aHAIM3 MOoKa3aJl, 4To o0111ast mpaBuiibHasl JxkeKHalh-kiaccudukaiys hopM Mo Mop-
bomeTpryecKUM MHAEKCAaM cocTaBisieT 55.9%, a mo ¢bopMe JIEBBIX M IIPaBbIX OTOJIUTOB, OLICHEHHOM I10-
CpEICTBOM BeliBiieT-TipeobpasoBanust, — 56.1 1 61.4%. 3HaunTeIbHOE MOP(MOIOTUIECKOE CXOICTBO MEXITY
(hopMamMu MOXET OBITb OOBSICHEHO MX MapaJlJIeIbHON 9BOIOLIMEN B YCIOBUSIX OTPAaHUYEHHOTO Yrcia 10-
CTYIHBIX TPODUIECKUX HUIII.

Karouesnie crosa: apkTruaeckuii roneu, Salvelinus alpinus, nuddepeHumanms, MUKpOCaTeJUINTEL, MOP(dOJI0-
rusi, Gopma oToauTOB, o3épa Jlama u Kamuyk, TaiimbIp.

DOI: 10.31857/50042875223010113, EDN: CZMZSP

# [ToTHOCTBIO CTAaThIO OIYGIMKOBAaHA B AHIIMIICKON BEPCHHM KypHAIA.
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YIK 597.08

N3MEHYNBOCTbH TETEHEPALINU TJIA3 ITEIIEPHOTO
KAPIIA SINOCYCLOCHEILUS BICORNUTUS (CYPRINIDAE)
N3 IMTPOBUHIINU I'YITYXKOY, IOTO-3AITATHBIN KUTAN*

© 2023 r. X. Ben"?, 4. Banr!, C. dnur!, III. du', T. Jdyo!, E. Xe*> *, II. JTxoy" **
! [lTxona ecmecmeennvix nayk, wikoaa kapcmosedenus Iyiincoyckoeo nedacoeuueckozo ynusepcumema, Iviian, Kumaii
2Hayunwiii koanedxc Lunxaiickoeo nedazozuyeckozo ynugepcumema, Xaiixoy, Kumaii

3 Manxaiickuii yenmp cunxpompounoeo uzryvenus, lanxaiickuii uncmumym nepcneKmugHbIx
uccnedosanuii Kumaiickoil akademuu nayk, llanxaii, Kumaii
*E-mail: heyou@sinap.ac.cn
** E-mail: zhoujiang@ioz.ac.cn
IMocrynuia B pegakiuio 19.04.2022 .

Tlocne nopaGorku 16.07.2022 r.
ITpunsara k myonukauuu 20.07.2022 1.

Sinocyclocheilus bicornutus — TielepHbIA BUO KapIlOBBIX pbIO, BCTpedaloluxcs B MpoBuHIUM [yituxoy,
IOro-3amnanneiii Kuraii. Xapaktepusyercss MaJleHbKMMMU IIa3aMU, €r0 OJIM3KUE POACTBEHHUKU TaKXKe SIB-
JISTIOTCSI MaJIoIIa3bIMM M OOMTAIOT MCKIIIOYMTENILHO B nenlepax. Ha ocHoBe aHanusa 114 o6pa3uos, coopaH-
HBIX B 2015—2017 IT. B OMHOM OCBEIIEHHON 1 ABYX TEMHBIX IEIIepaxX Ha BHICOTe 0K0a0 1350 M, BEISIBUIN
BHYTPUBUIOBYIO MI3MEHUYMBOCTD JIereHepaluu a3 pelo. B Kaxmoii neliepe oMHOBPEMEHHO MPUCYTCTBO-
BaJi 0coOU TPEX MOP(POTHUIIOB: Y3KOIVIAa3ble, C PYAUMMEHTAPHBIMU IIa3aMu U 6e3rnasble. OTHOCUTEIbHBIM
pa3Mep mia3 B OCBEIIEHHOM Mellepe TECHO KOPPEIUPOBAI CO CTAHIAPTHOM MIMHON SL, B TO BpeMs KakK
KOPPEJSLINS MEXIY OTHOCUTEIbHBIM pa3MepoM I1a3 1 SL B TEMHBIX ITeliepax Obula cj1abo BhIpaXkeHa, 4To
CBSI3aHO C YBEJIMYCHUEM JIOJIM CUJIBHO AereHepaTUBHBIX MOPGOTUIIOB IJ1a3. DTO 03HAYaAEeT, YTO B TEMHOTE
IIPOMCXOIUT 3aePKKa Pa3BUTHUSI, KOTOpasi COXpaHsIETCsI U Ha 00Jiee B3POC/bIX CTaIUsIX paBuTus. MI3MeH-
YuBbIe TTONYISIUMU S. bicornutus ¢ penyLIMPOBaHHBIM 3pEHUEM MPEACTABISIIOT COO0 MHTEPECHYIO MOJIE/b
IIJIsl aHAJIM3a YYacTHsI ITOTEHLIMAIbHBIX SMUIE€HETUYSCKUX MEXaHU3MOB B PETPECCUBHOI 3BOJIIOLIMU T1e-
LLIEPHBIX PHIO.

Knrouesbie crosa: neniepHas ppida, perpecCMBHast 3BOJIOLMST, (PEHOTUITMYECKAst U3BMEHUYMBOCTD, SITUTEHETHKA.
DOI: 10.31857/50042875223010204, EDN: DANIUX

# IMonHOCTBIO CTAaThs Ol'Iy6J'[I/IKOBaHa B aHIJIMICKOM BE€PCUU XKypHaja.
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YK 597.58.591.5

CE30HHOE PACITIPEJIEJIEHUE U1 PASMEPHBII COCTAB
IHINMPOKOJIOBOI'O HINTEMOHOCHA GYMNOCANTHUS DETRISUS
(COTTIDAE) Y MATEPUKOBOTO ITOBEPEZXKbSA
POCCUMCKUX BOJ AITIOHCKOTI'O MOPS

© 2023 r.

B. B. ITanuenko! *, A. H. Baosun?, C. ®. Cosiomaros!

! Hayuonanohuiii nayunsiii yenmp mopckoii 6uonoeuu Jansnesocmounoeo omoenenus
PAH — HHIIME JIBO PAH, Baraousocmok, Poccus
2Tuxookeanckuii uauan Beepoccuiickoeo Hay4HO-UCCe008amMenbeKo2o UHCIMUMYma
PpbloHo20 X03siicmea u okeanoepapuu — THHPO, Bradusocmok, Poccus
*E-mail: vlad-panch@yandex.ru

IMoctynuna B pegakumio 29.11.2021 r.
ITocne mopa6otku 21.12.2021 1.
IMpunsaTa k nyonukauuu 03.01.2022 r.

[Hupokonobwiit meMoHoceln, Gymnocanthus detrisus y MaTepuKOBOTO TTO0EpeXbsi pOCCUIMCKUX Boa S TTOH-
CKOIo MOps BcTpedaeTcs Ha nryouHax 17—595 M ipu temniepatype —1.1...+13.2°C. B T€ruiblii nepron KOH-
LIEHTPUPYETCI B CPeIHEN M HUKHEN JacTsax 1enbda, B OCHOBHOM IIpu TeMmneparype 1.2—2.0°C, B xojon-
HBII — B HUKHEN YacTH 1LIejbda U BEpXHEM OTIejIe MaTePUKOBOro ckioHa npu 0.6—1.4°C. CeBepHylo aK-
BaTopMIO (Bombl TaTapcKoTo MPOJMBA) MHTEHCUBHO MCITOJB3YET JIUIID B TEIUIOE BpeMs roma. OCHOBHbBIC
CcKoIUIeHUsI oOpa3yeT Ha 1ore (3aj. [lerpa Benukoro) 1 Ha yyacTkax HeHTpaJIbHOM YacTU palioHa UCCIeno-
BaHMIT. Mojionp 6oJjiee 9BpUTEPMHA, YeM B3POCIIbIe 0COOU, M GOJIbIIE TTOCISTHUX BO BCE CE30HBI TATOTEET
K 11eJb(hoBOi 30HE, Te TeMIepaTypHbI peXKUM MeHee CTabuJIeH, YeM Ha MaTepUKOBOM CKJIOHE.

Karoueeswie crosa: mmpokoro0slii eMoHocel, Gymnocanthus detrisus, pacnpenejieHue, INIOTHOCTh, TEMITE-

parypa, IyouHa, pa3Mepsbl, SIToHCKoe Mope.

DOI: 10.31857/S0042875223010101, EDN: CZGAOM

I[HIupokonoOerii uieMoHocelr Gymnocanthus de-
trisus — IIUPOKOOOpEATbHBIN NpUa3uaTCKU BUII,
pacrpocTpaHéHHbIN B SImoHckoMm, OxoTckoM u be-
PUHIOBOM MODSIX, a TAKXKe Y TUXOOKEaHCKOTO Imodepe-
X6 Kamuarkm, KypiibCKIX ocTpOBOB M 0-Ba XOK-
Kkaiigo (JIunnbepr, KpaciokoBa, 1987; Amaoka et al.,
1995; HoBukos u np., 2002; Mecklenburg et al., 2002;
®denopos u ap., 2003; CokonoBckuii u ap., 2007; ITa-
puH U 1ap., 2014). OH OTHOCUTCSI K MACCOBBIM MpPe-
cTaBUTENSIM ceMeiicTBa poratkoBeix (Cottidae), sB-
JISISICh MIEPCIIEKTUBHBIM 00BbeKTOM mpoMbiciia (Tokpa-
HOB, 1988, 2017; bopet, 1997; Tokpanos, OpJios, 2012;
MartseeB, TepentbeB, 2016; MatBees, Ctokos, 2019).
YV MaTepnKoBOTO ITOOEpeXKbs poccuiickux Bod AAmoH-
CKOTO MOpSI LIMPOKOJIOOBIH 1IJIEMOHOCEL — OUH 13
JIMAEPOB 110 BeJImurHe 3anacoB (BnosuH u np., 2004;
Kamuyruu u ap., 2016).

Inpokono0kIii MIEMOHOCEI] — 3MMHEHEPECTYIO-
it Bun (Tokpanos, 1981, 1988; CokosoBckuii u ap.,
2007). JIMunHKY BBUTYIUISIIOTCSI BECHOM, K MIOHIO JIJIM-
Ha MOJIOAM IIPU MEepexoae OT IeJaru4ecKoil JTudm-
HOYHOI1 K O6HTUUYECKOI MaJIbKOBOI cTaauu B STOH-
ckoM Mope cocrapisieT ~2 cM (CokostoBckuii, Coko-
JoBckas, 1997). OtnenbHBIE caMIlbl CO3PEBAIOT B

20

Bo3pacTe 3+ Tipu mIMHe ~18 cM, OCHOBHas Macca
pBIO 000MX TTOJIOB — B Bo3pacTe 4+ mpu gjauHe >20 cMm
(ITanuenko, 2009, 2012).

CaeneHus 0 pacnpenesieHUu UPOKOJIo00ro 1uie-
MoOHoc1a B IMOHCKOM MOpe ocTaloTcs OoJblieit ya-
CTbIO HETOJIHBIMU U OTPLIBOYHBIMU. [ToapoOHbIE uC-
CJIeTOBaHUSI TOPU3OHTAIBHOTO U BEPTUKAJIBHOTO pac-
npeaeaeHus BUaa MpOBOAWIIM 3[1eCh JTUIb B JIETHUM
nepuo B akBatopuu [Ipumopss, noapasaensieMoi
Ha Boabl FOxHoro (3an. Ilerpa Beaukoro) u Cepep-
Horo (ot M. [ToBopoTHEIi1 10 M. 30J10T0i1) [IpMOpbsS
(ITanuenko, 2009). IMosiBuBIIMECS K HACTOSIIEMY
BpEMEHMU JIaHHBIE T10 JIETHEMY CE30HY Ial0T BO3MOX-
HOCTb HE€ TOJIbKO JTOMOJHUTb U YTOUHUTH CBEACHUS
IO IByM yKa3aHHbIM paiioHaM, HO U PaCCMOTPETh pac-
NpenesieH1e 3TOro BUja B CEBEpPHOI obacTtu — y Ma-
TEPUKOBOro robdepexnbss TaTapckoro npoarsa. MMero-
ILLIMECS XK€ CBEAEHUS MO OCTATbHBIM CE30HaM TTO3BOJISI-
10T PACCMOTPETh LIMKJT TIEPEMEIIeHUI ITUPOKOTI000TO
IIIJIEMOHOCIIA Y MaTepUKOBOTO To0epeXkbsi pOCCUii-
CKUX BoJl AITIOHCKOro MOps B TeUEHUE roja.

Llemp paGoTH — TTPOAHATU3UPOBATH 3aKOHOMEP-
HOCTH CE30HHOTO 0aTMMETPUYECKOTO U TPOCTpPaH-
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Puc. 1. Ce30HHOE pacripeneieHre IUpoKoI060ro nuieMoHocua Gymnocanthus detrisus 110 aKkBaTOPUU Y MATEpPUKOBOTIO TT0Ge-

PEXbsl POCCUIACKUX BOM SITIOHCKOTO MOPSL: a — 3UMa, 6 — BECHA, B — JIETO, T — OCEHb; (:) — rpaHuUIIa aKBATOPUM KYTOBOM 4acTu

Tarapckoro npoJjinBa y MaTepUKOBOTO ITOOEPEKbSI.

CTBEHHOTO paclipelieJIeHUsI IIIMPOKOJ000ro IIJIeMO-
HOCIIA Ha pa3HbIX CTaAUsSIX OHTOTEeHEe3a IMOoCe mepe-
X0Ja K JOHHOMY OOpa3y XKM3HM y MaTepUKOBOIO
1moodepeskbsl POCCUMCKUX BOI SITTIOHCKOTO MOpsI.

MATEPUAJI U METOIUKA

PaboTta ocHoBaHa Ha MaTepuaje JOHHBIX Tpajlo-
BBIX ChEMOK, IpoBenéHHbIX TUHPO B MapTe—saHBa-
pe 1983—2017 rr. UccnegoBaHusIMU OXBayeHa IpakK-
TUYECKU BCSI aKBATOPUSI POCCUMCKUX BOI SITOHCKOTO
MODSI Y MaTepUKOBOTO MOOEpexXbsi: OT ycThsl p. Ty-
manHas (42°18’ c.u., 130°42’ B.1.) Ha 1oTe 10 TpaBepP-
3a M. FOxwnbrii (51°41” c.ur., 141°06” B.o.) Ha ceBepe
(puc. 1). Bcero BbinmonHeHo 9104 tpajeHuit (U3 HUX
4441 c uaMepeHNEeM TeMIIEpaTypPhl IPUIOHHOTO CJIOS

BOTTPOCHI UXTUOJOTUU Ne 1

TOM 63 2023

BOJIbI) JOHHBIMU TpajaMHU C MSITKMM TPYHTPOIIOM
pa3HBIX KOHCTPYKLIMIA Ha TiyOrMHax 2—935 M co cKo-
pocTthio 1.8—3.5 (B cpenHem 2.6) y3na.

J1s1 TIoJy4YeHMsI CpaBHUMBIX PE3YJIbTaTOB YJIOBBI
IIIIPOKOJI000TO IIVIEMOHOCIIA B KaXKI0M TpaJjie mepe-
CUMUTHIBAJIM Ha TJIOTHOCTH 1o popmyine: P= B/S, rae
P — nioTHOCTD (yIeNbHasg YUCIEHHOCTD), 9K3/KM2;
B — ynoB, 5K3.; S — 1uiolanb TpajieHus, KM2; Koad-
(GULIMEHTHI YIOBUCTOCTHU IIPU MEPECUETE HE BBOAMIIU.
YacToTy BCTpeYaeMOCTH OIPENe/suid KaK OTHOIIe-
HME 4KcJia Pe3yJbTaTUBHBIX TPAJICHUI K UX 00IIeMy
YUCJIy B ONIpeIeJIEHHOM 0aTUMETPUYECKOM UHTEpBa-
JIe ¥ BBIpaXkajy B IIPOLICHTAX.

V pbI6 u3Mepsiiv noJjiHyio giauny (7T1), kotopas y
IIPOKOJIO00TO IIJIEMOHOCHA COOTBETCTBYET IJIMHE
tena 1mo Cmutry (FL). Pa3amepHbIii cocTaB oxapakTe-



22 IMTAHYEHKO u np.

Yucino tpaneHuit — odiuee (N) U ¢ U3MEpEHUEM TeMITEPaTypPbl MPUILOHHOTO CJ1051 BOIBI (N) — 1 YMCII0 U3MEPEHHBIX 0CO-
6eii (n) WMpoKos060TOo HTIeMoHocHa Gymnocanthus detrisus y MAaTEepUKOBOTO MTOOGEPEXbsI POCCUMCKUX Bo SIIMOHCKOro

MOpS B pa3Hble ce30HbI 1983—2017 rr.

[yGuHbL, 3uma BecHa Jleto OceHb
M N Nr n N Nt n N Nt n N Ny n

<17 3 0 0 15 2 0 770 86 0 154 10 0
17-25 4 0 112 89 34 763 125 40 110 35 13
26—40 8 8 14 202 171 145 950 239 129 123 50 19
41—60 22 21 16 182 158 240 868 241 695 121 59 137
61—-80 18 18 204 165 1807 884 339 12080 111 59 1542
81—-100 26 24 145 124 2359 348 124 10972 68 39 1809
101—150 12 11 234 203 4385 317 165 9562 95 64 1782
151-200 15 14 29 141 107 3936 87 70 1838 82 59 796
201—-250 22 19 693 179 154 6608 136 98 2324 83 57 986
251-300 25 23 798 87 67 1979 61 38 362 67 51 337
301-400 42 38 579 201 174 2395 115 87 34 93 69 255
401-500 33 32 133 156 138 206 85 67 0 70 55 37
501-600 25 24 16 126 111 43 52 50 0 41 30 3
>600 22 21 0 124 109 0 21 19 0 44 31 0
Bcero 277 253 |2295 2108 1772 24137 | 5457 1748 38036 | 1262 668 7716

pM30BaH IT10 pe3yabTataM mpoMepoB 72184 ak3. [1pu
aHaJliu3e Pa3MEPHOIo COCTaBa B CBSI3U C €T0 pa3Iuiu-
SIMU TI0 yYacTKaM aKBaTOpUU OBbUIO BBIJIEJIEHO B Ha-
MpaBJICHUHU C lora Ha ceBep 4YeThIpe paiioHa: 1 — or
ycrba p. TymanHast o M. I[loBopotHsiii (3an. IleTpa
Benukoro), 2 — ot M. IToBopoTHbIit 10 M. bejikuHa,
3 — or M. benknHa 1o M. 30510T0i1, 4 — OT M. 30J10TOM
10 M. FOxH®bIi (puc. 1). 3aBUCMMOCTbL MacCChI PbIO OT
WX JJIMHBI IpOaHAJIM3MpPOBaHa JIJIsI KOHIIA arpeisi—
HauaJjia okTs0ps y 378 ocobeit u3 paiioHoB 1, 2, 3 u
IOKHOM 9acTu 4-10.

Ilpu aHanM3e CE30HHOTO paclpenceHus aese-
HUE Ha THAPOJOTHMYECKHE CE30HBI OCHOBBLIBAIM Ha
kinaccudukanuu 3yeHko (1994), comracHo KoTopoit
3UMHMI TIEPUOJI BKITIOYAET SHBapb—(eBpaib, BECCH-
HUIl — MapT—anpeib, JeTHUI — HIOHb—CEHTSIOPb,
OCEHHMI — HOSIOpb—IeKaOph; Mall SIBJISICTCS TIepe-
XOJIHBIM MECSILIEM MEXIY BECEHHUM U JIETHUM Ce30-
HAaMU, OKTIOPb — MEXIY JIETHUM U OCEHHUM. Mexay
TeM B MapTe IIMPOKOJIOOBII IIJIEMOHOCEL, IO Ha-
IIIMM JJAaHHBIM, OCTa&Tcs e1lIE B MECTaX 3MMOBKMU, a B Jie-
Kabpe ero pacripeeieHe ObIBaeT CXOMHBIM C OCEHHUM
JINIIb B HAYAJILHBIN TIeproA. DTO BIIOJIHE 3aKOHO-
MEPHO, TaK KaK B JieKadpe AesTeJIbHbIN caoil SImoH-
CKOTO MOpPS YK€ OXJIAXAEH N0 OIU3KUX K 3UMHUM
MecsliaM 3HauYeHUI, a MAaKCUMAaJIbHOE eT0 OXJIaXIe-
HUE IIPOUCXOIUT, KaK IIpaBUJIO, B (eBpajie—MapTe
(JIyuun, 2007). B utore MBI IIPUHSIIN CICOYIOIIYIO
XPOHOJIOTUIO CE30HHOM PUTMUKU pacHpenaeieHUsI
LI poKoa000ro neMoHocua: 3uma — II nekaga ne-
KaOpsi—MapT, BecHa — allpelib—Maii, JeTO — UIOHb—
CEeHTSI0pb, oceHb — OKTI0pb—I nekana mexaodps.

AHaJIN3 MPOCTPAaHCTBEHHOTO pacmipeneeHUs Mpo-
BEIEH JUTS KaXKIOTO Ce30Ha ¢ MCTOIb30BaHUEM TIPO-
rpaMmMmHoro nakera Surfer. Yuciio TpaneHuii (oo1iee
U C U3MEPEHUEM TeMIIepaTypbl IPUAOHHOTO CJI0SI BO-
IIbI) B paiioHe 0OMTaHMSI ITHPOKOJIOO0I0 IIIEMOHOC-
11a B pa3HbI€ CE30HBI MO AUAIa30HaM IIIYOWH U YUCIIO
U3Y4YEHHBIX 0cOOeii MPUBEASHBI B TaOIUIIE.

PE3VJIBTATDBI

Ha rore maTepukoBoro modepekbs pOCCUUCKUX
Bon AnmoHckoro mops, B 3ai. Ilerpa Benukoro, mm-
POKOJIOOBIH 1IJIEMOHOCEIL pacripoCTpaHEH Ha Mpe-
MOYMTAEMbIX [IYOMHAX MOBCEMECTHO, BKJIIOYas M
npurpanudHsie ¢ CeBepHoii Kopeeit Bonibl, Tpu 3TOM
YJIOBBI €T0 3IECh BpeMeHaM1 OKa3bIBAJIMCh JOBOJILHO
3HAYUTEIbHBIMU (pUC. 1).

B HanpaBieHuu Ha ceBep, B KyTOBYIO yacTh Ta-
TapCKOTO TIPOJIMBA, PACIPOCTPAHEHHE IITUPOKOIIO-
0oro INIEMOHOCHA Ha TIIyOMHax OOWTaHUS TakKXkKe
BKJIIOYAJIO TIPAaKTUYECKHU BCIO 00JIaCTh BOJ Y MaTepu-
KOBOT0 Iobepexkbs (puc. 1), ogHAKO B IOJTHOM Mepe
3TO KacajJocCh TOJIBKO JIETHero mepuona (puc. 1B).
HauMeHb1Mii oXBaT IIMPOKOJOOBIM IILIEMOHOCLIEM
CEeBEPHOTrO paifioHa MPOCIEKUBANICS B 3SUMHUI TIEPU-
on (puc. 1a). B aTo Bpems ceBepHasi rpaHuIla €ro pac-
MPOCTpaHeHMsT Haxoawiach Huxke 50° cC.1i1., 3aMeTHbIe
K€ YJIOBBI C MPOIBWKEHUEM B FOXKHOM HAaIlpaBIeHUN
Hayajid perUCTPUPOBATH TOJIBKO TTPU IMTPUOIVMKEHUM K
M. 3ostoToit. B BeceHHuii (puc. 16) u oceHHuit (puc. Ir)
MEePUOIBI PACIIPOCTPAHEHNE ITNPOKOI000TO IIIJIEMO-
HOCIIA Ha CEBEP HOCUIIO MPOMEXYTOYHBII MEXIY JIeT-

BOIPOCHI UXTUOJIOTUU Ne 1
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Puc. 2. Pa3zMepHBlii cocTaB IIMPOKOJI000Tr0 1uieMoHocLa Gymnocanthus detrisus B yJIOBax U3 Pa3JIMYHBIX PaAiilOHOB MaTEPUKO-
BOTO ITOOEPEXbsI POCCUMACKUX BOM STIOHCKOTO MOps: (=mmm) — 3aj1. [1eTpa Benmukoro (paiion 1), (—) — ot M. [1oBOpOTHBIi1 10
M. benkuHa (2), (===) — ot M. benrkuna no M. 3om0Toit (3), () — ceBepHee M. 30710TOi1 (4).

HUM Y 3UMHHM MeprogaMu xapaktep. COOTBETCTBEH-
HO U KOHLIEHTpALIKS €T0 B UCITOJIb3YEMOM aKBaTOPUU Y
MaTepPUKOBOTO ITOOepeXbsl TaTapcKOro ImposiBa ObI-
JIa 3UMO TOpa3ao MEHbIIIEH’, Y4eM B OCTAIbHBIE CE30-
HBI, B OCOOEHHOCTHU JIETOM.

IOxxHee M. 30J10TOI Ce30HHBIE pa3iuyus B pac-
npeaeeHU IUPOKOJI000To IIJIEMOHOCIA He ObUIU
CTOJIb BBIPAXKEHHBIMM, XOTS IUIOIIAAb U JIOKAJTM3a-
LUsI CKOIUIEHUI HECKOJbKO M3MeHsIuch (puc. 1).
Kaxk mipaBuiio, B TeueHUE BCEero roga 061acTU MOBBI-
IIeHHBIX KOHIICHTpAaLIiA OTMedaJiu B paiioHe M. ber-
KMHa, MexXay M. [ToBopoTHBIi U 3ai1. OJIbIU, a TaKXkKe
B 3ai. [lerpa Beaukoro.

Pa3sMepHBIii cocTaB IIMPOKOI000TO IIJIEMOHOCIIA
B yJIOBax Ha pa3JIMYHbIX ydacTKaX aKkBaTOPUU B TeUe-
HUE rojaa CyllleCTBEHHO He U3MeHsUICS. B 1e10oM ot-
MeueHbl ocobu TL 4—39 cm (puc. 2). Jonst o61aBau-
BaeMoii Mmojiogu 10 goctvkeHust 7L ~ 10 cM Bo Bcex
paitoHax 6bUIa HeBBICOKA. OTHOCHUTEIFHOE KOIMYECTBO
B YJTOBax 0oJjiee KPYITHBIX HETTOJIOBO3PEJIBIX PhIO, K KO-
TOPBIM, KaK OTMEYEHO BbIIlIe, OMHO3HAYHO OTHOCSITCS
ocobu T'L <18 cm, ¢ yBeTMUEeHHEM Pa3MepOB ITOCTEIICH-
HO MOBBIIIAJIOCh, OMHAKO MOBCEMECTHO OCTaBaJIOCh
MEHBIIM, YeM 0oJiee KPYITHBIX CpeTHEpa3MEPHBIX PhIO.

Bonrbliiee, yeM Ha OCTalIbHBIX y4acTKaX aKBaTO-
P, OTHOCUTEIBbHOE KOJMYECTBO MOJIOAU IIIUPOKO-
JIoboro 1IeMOHOCIIa OTMeueHo Ha tore (3aj. Ilerpa
Benvikoro — paiioH 1) 1 Ha ceBepe (Y MATEpUKOBOTO IO~
Oepexbst TarapcKoro IpoivBa BbIIIIE M. 30JOTOM —
paiioH 4) (puc. 2). OcHOBHas Xe Macca pbl0 Ha 3TUX
JIBYX y4acTKax B yJoBax ObLla IpeAcTaBiIeHa CpeaHe -
pa3sMepHBIMHU 3K3eMIuisspaMu 1L ot 18 o 25—27 cm.

BOIMIPOCHI UXTUOJIOTUN  T1OoM 63 Ne 1 2023

OnHako y ocob6eii 60bI11ero pa3mMepa npeanoYTeHUs
paiioHOB oTANYaIuCh. B 1o;kHOM paitoHe 1 most oco-
6eit 7L > 27 cM T10 CpaBHEHUIO C CEBEPHBIM PaiiloHOM 4
HEYKJIOHHO BO3pacTaja B KaXIOM MOCIeOYyIoIIeM
pa3MepHOM KJlacce, U MAaKCHMMaJIbHBIM pa3zMep OTMe-
YEeHHBIX pbIO OKa3aJyicsl ropasao 6oabIUM — 39 TIpo-
TuB 33 cM. B cBsI3u ¢ yKazaHHBIM I0JIsI KpyITHOpa3-
MEpPHBIX pbIO (>27 cM) B 10)KHOM paiioHe 1 IpeBbICU-
na 22% o6uiero yuciia IpoOMepeHHBIX 0co0ei, Torma
KaK B CEBEpHOM paiioHe 4 cocTaBuia auiib 9%. 3a
Ccu€T OOJIBIIEro 4Yucjia KPYITHBIX OCOOeil CpeaHmit
pa3Mep IIPOKOJI000TO IIJIEMOHOCIIA Ha I0T¢ TIPEBHI-
CHJI TAaKOBOM Ha ceBepe — 22.2 mpoTtuB 20.8 cM.

Ha ocranbsHoit akBaTOpum, MeXXIy I0XKHBIM paiio-
HOM 1 M ceBEepHBIM palioHOM 4, TT0 pa3MepHOMY CO-
CTaBy pPHIO BEIIEJIEHO ABa ydyacTKa. Ha mmpoxoii mio-
maau oT M. IToBopoTHBIH 10 M. benrknHa pa3MepHbIe
COCTaBBI IIIMPOKOJIO00TO IIJIEMOHOCIIA B YJIOBaX ObI-
JI CXOIHBI MEXKAY CO00i1, YTO ITO3BOIIO OOBEIMHUTD
9TOT YJacCTOK B paitoH 2. B paitoHe M. benkuna — M. 30-
JioToit (paitoH 3), T.e. Ha BXojae B BOAbI Tarapckoro
IIPOJIMBa Y MaTePUKOBOTO ITOOEPEXKbsI, IIPOU3O0IILIO
3aMETHOE U3MEHEHMEe pa3MepHOTro cocTtaBa (puc. 2).
OCHOBHOE pa3INuMe COCTOSITIO B COOTHOILIEHUU KPYIT-
HOpa3MepHBIX B3POCIIbIX phI0. MaKcUManbHas 111~
Ha MOMMAaHHBIX PbIO B paiioHe 2 cocTtaBuiaa 38 cMm, a
SIPKO BhIpaxeHHas MopaibHas rpymma (10—12% nHa
CaHTUMETPOBBII KJIacC) ObLIa MpeICcTaBIecHa OCOOSIMU
TL 28—30 cM. CeBepHee (B paitone 3) ocoou 7L > 36 cm
He OTMEYECHBI, MOJaJIbHasl IpyIIlia OblIa MEHEee BbIpa-
xkeHa (9—11% Ha caHTUMETPOBHINA Kilacc) U mped-
CTaBjJieHa OCOOSMU MEHbIlel MIMHBI — 25—28 cM.
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Puc. 3. CpenHue 3HaueHUsI ILIOTHOCTH ([J) M YaCTOTa BCTPEYAEMOCTH (-X-) IIIMPOKOI000TO LiieMoHocLa Gymnocanthus detri-
sus 110 1rara3oHaM DIyOMH Y MaTepUKOBOTO IMOGEPEXbsi POCCUMCKUX BOI SITOHCKOTO MOpsI B pa3HbIe CE30HBI: a — 3UMa, 0 —

BE€CHa, B — JIETO, I' — OCCHb.

B pesynbraTe B aKkBaTopum paiioHa 2 CpemHUid pa3-
Mep IIHMPOKOJI000T0 IMIIEMOHOCHA B TPAIOBBIX YIIO-
Bax oKaszajicsd HamOoJIbIIMM — 26.3 cM, Torga Kak B
paiioHe 3 3TOT mokKa3aTeJib cocTaBuWI 24.7 cM.

CXO0ICTBO Pa3MEpPHOTO COCTaBa IITUPOKOJIOO0TO
IIUIEMOHOCIIA, C OAHOI CTOPOHBI, B CAMbIX YIaJIEH-
HBIX IPYT OT ApyTa paiioHax — 1oxXHOM (1) u ceBep-
HOM (4), a ¢ IpyToit — B paCcloJIOXKEHHBIX MEXIy HU-
MU paiioHax 2 1 3 onpeaesioch, IIpexie BCero, co-
OTHOIIIEHUEM BKJ1aia Mojionu. B paitonax 1 u 4 mons B
YIJIOBaX OMHO3HAYHO HEMOJI0BO3pebIX phio 71 < 18 cm
cocraBuia coorBercTBeHHO 25.0 1 23.8%, a B paiio-
Hax 2 u 3 — quiib 3.9 u 5.4%. OnpeneaéHHble 3aK0-
HOMEPHOCTHM BO BCeX palioHax MPOCIEXKUBAIOTCS U T10
OTHOUIEHUIO K KPYITHOPa3MEPHbBIM B3POCJIbIM OCOOSIM.
HecmoTpst Ha TOMMKY 0COOU IIIMPOKOJIO00TO IIJIEMO-
Hocla HauOOJIBIIIETo pa3Mepa B KpaifHeM I0XKHOM paii-
oHe 1, moJis 3neck KpynmHopa3MepHbIX peid 7L > 30 cMm
OTHOCUTENILHO Bcex ocobeit 7L > 20 cm (B3pociibie 1
BIIEPBBIE CO3peBaolue) okasanach 11.8%, uto ro-
pas3mo HILKe, YeM B cocemHeM paitoHe 2 — 18.4%. B
KpaliHeM ceBepHOM paiioHe 4 3TOT IoKa3aTelb CO-
craBui 1.8%, 4TO TakKe MEHbIIe, YeM B COCEIHEM
paiione 3 — 5.1%.

MuHuMabHasI IyOrHa OOUTaHUS INUPOKOJI000-
ro 1IJIEMOHOCIIA B UCCJIeIOBAaHHOM pailoHe COCTaBU-
Ja 17 M, MakcuMaiibHast — 595 M (puc. 3).

B netnwmii nepuon ocobeit aToro Buma JOBUIN Ha
oryonHax 17—330 m. HanGopIne IUIOTHOCTh U Ya-
CTOTa BCTPEYAEMOCTH PHIO JIETOM 3apETruCTPUPOBAHBI
B BbIICJICHHBIX HAMU Aralia30Hax ITyOuH B Mpeaeiax
81—200 M, HECKOJIbKO MEeHbIIIMe — Ha DIyonHax 201—
250 M (puc. 3B).

B ocennwuit mepmon MUHMMaIbHas TTyOMHA 00O~
TaHUS ITUPOKOJIOOOTO IIJIEMOHOCIA HE3HAYUTEILHO
yBennumiach (puc. 3r), coctaBuB 20 M, ogHAKO Kak
yAeIbHAs YMCICHHOCTD, TaK 1 9aCTOTa BCTPEYaeMO-
CTH pbIO Ha TTyorHax <80 M CylleCTBEHHbIX U3MEHE-
HUIA He mpeTepnesv. B unciio mmaepoB no BeIndnuHe
IJIOTHOCTU, KaK U JIETOM, ITONAaJIM DuaIla3oHbl 81—
100 1 101—150 M. Bo BXOAUBILUX e B MPOILJIOM Ce-
30HE B YMCJIO JINIEPOB nuara3zoHax 151—-200 1 201—-250
M yIeJibHasl YMCJIIEHHOCTh 3HAYUTEIbHO CHU3MJIACH.
ITpou3sonuio 3To, BUTUMO, BOCHOBHOM 3a CUET OTXO-
Jla YacTU pbIO NIy0OKe: MaKCUMaJIbHAs NIyOWMHa OOHa-
PYXEeHUS IIMPOKOJIOOOro IUIEMOHOCIA B OCEHHMUIA
TepUOJl 0Ka3ajaach CYILIECTBEHHO OOJIbIIIE, YeM B JIET-
HUIi, JOCTUTHYB 575 M. OIHaKO pacTeKaHUE OCEHBIO
JIETHUX CKOIUICHUI MPOXOAWIO HE TOJIBKO B CTOPOHY
ITyOOKOBOAHOI 30HBI. OO0 3TOM MOXHO CYAUTH IO
BO3paCTaHMIO YaCTOTHI BCTPEYAEMOCTH Ha OTHOCUTEIb-
HO HEOOJIBIIMX DIyOMHax: B auarna3oHe 61—80 M oHa
cpaBHsuIach ¢ TakoBoit Ha 81—100 M. BectpeyaeMocTh
pbIO Ha MEHBIINX ITTyOMHAX TaKXKe HECKOIBKO ITOBBI-
CUJIach.

BOITPOCHI UXTUOJIOTUMU  TOoM 63 Ne 1 2023
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Puc. 4. CpenHue 3HaYeHUS TUIOTHOCTH ([l ) ¥ YaCTOTa BCTpeuyaeMoCTu (-X-) MUPOKOI060ro nuieMoHocta Gymnocanthus de-

trisus B 3aBUCMMOCTHU OT TEMITEPATypPhl TPUAOHHOTO CJI0S1 BOIbI Y MAaTEPUKOBOTO MOOEPEXkbsI pOCCUICKMX BOI SIMOHCKOTO MOpst

B pa3HbI€ CE30HbI: a — 3UMa, 0 — BeCHa, B — JIETO, I — OCEHb.

B 3uMHMII mepuon MUpPOKOJOOBIN IIJIEMOHOCEI]
BCTpeueH Ha ImyouHax 28—521 M. KoHlieHTpupoBai-
cs TIIAaBHBIM 00pa30oM B BEpXHEM OTIEJIe MAaTepUKO-
Boro ckioHa (201—300 M, 1 nanee oo 400 m), a Takke
B HI>KHe#t yactu menbda (151—200 m) (puc. 3a).

MwuHUMAaIbHAS TTyOMHa OOHApYKEHUST IITNPOKO-
JIOOOTO IIJIEMOHOCIIA BO BpeMsI €ro BECEHHUX Tiepe-
MEIIEHUI OT MeCT 3MMOBKHM K MeCTaM JICTHETO Hary-
J1a cocTaBmia 19 M, MakcumaibHasg — 595 M (puc. 30).
OO6nacTp GaTUMETPUUECKUX MPEANOYTCHUN BECHOM
HaXxoauWJIach B IIPOMEXYTOYHOM TOJIOXECHUMN MEXKIY
TaKOBOM 3MMOI U JietoM. HanbGonbllve 3HAYEHUS
IJIOTHOCTU U YACTOThl BCTPEYAEMOCTU B BECEHHMIA
nepuon oTMedeHbl Mexny m3obdaramu 150 m 250 m.
Jlaiee 110 yOBIBAaHMIO YICIIbHOM YUCIIEHHOCTHU CJIEIO0-
BaJii TIpUJIETAIONINE CO CTOPOHBI OOJIBLIMX TIIyOUH
nuana3oHbl 251—300 1 351—400 M, a 1o yacToTe BCTpe-
yaeMOCTU — MpUJIeTalollIue CO CTOPOHBI MEHBIIUX
oryouH nuamna3oHbl 101—150 1 81—100 M.

B nenom B ucciienoBaHHBIX pafioHax Ha pasHbIX
NIyOMHAX BEpXHeil yacTu 1rebda TeMIiepaTypa npu-
JOHHOTO CJIOS BOJBI B TEUEHME Tojla BapbUpoBaia OT
otpuuatelbHbIX (—1.8°C) 10 BHICOKUX TTOJIOXKUTETb-
HbIX (22.6°C) 3HaueHmii. Ha myGuHax oGuTaHusI 111~
pokoJioboro nuiemoHocua (17—595 m) temneparypa
U3MeHs1ach B ripeaenax —1.8 ... +19.3°C.

BOITPOCHI UXTUOJIOTHUN
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TemrniepaTypHblii Arana3oH OOUTAHUS ITUPOKO-
Jioboro 1IeMoHoc1a (puc. 4) HaudoJjiee IMPOK ObLT
B MeCSIIbl, OTHOCSIIMNECS K JIETHEMY TUIAPOJIOTHYEe-
ckoMmy pexumy (puc. 4B). MuHMMaIbHAs TeMIIepa-
Typa, MpU KOTOPOI OH B 3TO BpeMsI OTMEYEH, OKa3a-
Jnack orpunarenbHoil (—0.2°C) B KOHIIE JIETHETO Ce-
30Ha (B IIOCIEMHUX YMCIaX CEHTSIOpsI) B KyTOBOM
yactu Tatapckoro mpoauBa. KOxHee M. 3oJoTOi
(B akBatopuu [IpuMopbs1) oTpuliaTeIbHbIE 3HAUE-
HUS TEMIIEPATYPhI I€TOM HE 3apeTUCTPUPOBAHBI, U
MUHUMaJIbHas TeMIiepaTypa, Npyu KOTOpPOil OoTMe-
YyeHBI IpeacTaBUTeNIM Buaa, coctaBmia 0.7°C. Makcu-
MaJibHasl TeMreparypa oOUTaHus BUIa B paliOHE MC-
ciaenoBaHuii coctaBwia 13.2°C. YmenbHast 4MCIIeH-
HOCTh M 4YacTOTa BCTPEUYAeMOCTH PbIO JIETOM ObLIU
3HAYUTETBLHBIMU TIpu TemIepatype 1.01—3.00°C ¢ mu-
KOBBIMU 3HauyeHusMHU 1ipu 1.21—2.00°C.

Ilo cpaBHeHUIO C JIETHUM CE30HOM B OCEHHUI
(puc. 4r) 1 BeceHHU (puc. 40) TeMItepaTypHBbIit Tuara-
30H OOMTaHUS IIMPOKOIO0O0T0 HIJIEMOHOCHA CY3UJICH.
IIpu sTOM TIpeamoYnTaeMbIii TEMIIEPATYPHBIN (poH
BECHOI 1 OCEHBIO OCTaBaJICs OJIM30K K JeTHeMy. B
OCEHHUI Nepuos HaubobllIue MIOTHOCTb U (B 0CO-
OE€HHOCTH) YacTOTa BCTPEUAEMOCTH ObLIN XapaKTep-
Hbl 17151 1.01—-3.00°C (puc. 4r). B BeceHHMIT epuon
HaunbOoJsiee BbICOKME TIJIOTHOCTh 1M 4acTOTa BCTpevae-
MOCTHU MPUXOJUINCH HA TEMIIEPATYPY COOTBETCTBEH-
Ho 0.81—2.20 u 1.01—-2.20°C (puc. 40).
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Puc. 5. PazMepHBbIii cocTaB IMpoKoI000T0 nuieMoHoctia Gymnocanthus detrisus B y1oBaxX JOHHOTO Tpasia 11O IUara3oHaM [Ty-
OMH Yy MaTepUKOBOI'O IMOOGEPEXbsI POCCUNCKUX BOI SATIOHCKOrO MOpsl B pa3Hble CE30HbI: a — 3UuMa, 0 — BeCHa, B — JIETO, T —
oceHb; (-) — cpenHee 3HadeHue, (| ) — Mpenensl BapbUPOBAHUS TTOKA3ATENA.

B HauboJee XOJOMHBIN 3MMHUM TTepUOM, IITUPOKO-
JIOOBII 1IJIEMOHOCEIl BCTpeyalicsli B CaMOM Y3KOM
TeMmIepatypHoM auamnaszoHe: —1.1...+1.8°C (puc. 4a),
a HamOOJIBIIIME ero IUIOTHOCTh M YacToTa BCTpevae-
MOCTHU OBbUIM MPUYPOUYEHBI K TeMIIEpaTypHOMY (DOHY
0.61—1.40°C.

HecMoTpst Ha TO 4TO BO BCE CE30HBI LIIMPOKOIO-
OBl IIIJIEMOHOCEL BCTPEYAJICS B BOJAaX C OTpHUIIA-
TeAbHOIi TeMIiepaTypoii (puc. 4), ero BLICOKHE YIOBEI
IIPU MUHYCOBBIX 3HAYCHUSIX HE OTMEUYCHEL.

AHanu3 pacrnpeaeyieHUsl pa3IndHbIX pa3MepPHbIX
TPyHOIl IIMPOKOJIOOOro IIJIEMOHOCHA IO ITyOMHaM
obuTanus (puc. 5) mokasaj, 4To KpyITHOpa3MepHBIE
PBHIOBI BO BCE CE30HBI U30eTaid KpaliHUX KakK OJin3-
K1X K MUHUMAaJIbHBIM, TaK 1 OJIN3KNX K MaKCUMAaJTb-
HBIM TTyOnH oouranus. [IpociexknBaemast Bo Bce ce-
30HBI TEHAEHLIMS BO3pacTaHUsI CPEIHUX pa3MEPOB PHIO
C MOBBILICHUEM ITTyOMHBI ObUIa 00YCJIOBJIEHA B OCHOB-
HOM OoOMTaHMEM OOJIbIIIEN YaCTU MOJIOAM HA OTHOCHU-
TeJIbHO HEOOJIbIIMX IyOMHAX, B HauOoIbIleH cTene-
HU TIOABEPXKEHHBIX CE30HHBIM U3MCHEHUSIM TeMIIe-
patypsl. B cBSI3M ¢ 3TMM 3aKOHOMEPHO, UYTO B JICTHUM
nepuol BCTpeYeHHbIE MpU HanuboJjiee BHICOKOW OISl
BUIa TeMIlepaType OCOOM IIMPOKOIOO00ro IIIeMO-
Hocua umenu TL < 18 cM, T.e. OTHO3HAYHO OBLIN He-

MOJIOBO3PEbIMU, a B 3UMHUI MEPUOJ, TaKUE PHIOBI
OTMeYeHbI ITpU HanboJiee HU3KOI [IJ1sl BUaa TeMriepa-
Type. MeXiy TeM U cpelid MOJIOJIY C POCTOM BO BCe ce-
30HBI TIPOCJICXKUBACTCS TCHICHIUINST PACIIMPEHUS TTy-
6uH obuTanus. B sumHwmit nepron ocoou 7L 16—18 cM,
T.€. IpUOIMKAlOIIIMECs K pa3MepaM CO3peBaHUs Pbl-
ObI, oTMeueHbI 10 260 M (puc. 5a), B BECEHHUI — 10
327 M (puc. 56), B ietHUii — 10 202 M (puc. 5B), B OCEH-
HUii — 10 236 M (puc. 51). C yMeHbIIeHUeM ITyOUH MU~
HUMAJIbHBIN pa3sMep pbI0 YMEHBIAJICS, YTO HAIISITHO
JIEeMOHCTPUPYIOT JaHHbBIE 32 BECHY, JIETO U OCEHb.

BriBeneHHast HaMu B 1LIeJIOM JJIsT palioHa UCCIIeq0-
BaHUI aJUIOMETpUYECKAst 3aBUCUMOCTb Macchl (W), 1)
IIPOKOJIO00TO IIJIEMOHOCHA OT ero mauHbl (7L,
cM), uMena sua: W= 0.0068 TL3>10* (R2 = 0.9769).

OBCYXIEHHUE

Kak mokaszanu Hamwm ucciaegoBaHMsI, B TEUCHUE
roga IpearnoYTeHUs IUPOKOJIOOBIM IIJIEMOHOCLIEM
pa3IUYHBIX YYaCTKOB aKBAaTOPUM Ha OOJIBIIEH YacTU
paiioHa pasaMYarTcs cJ1abo, 3a MCKIIOYEHHEM Ce-
BepHoro ydactka (puc. 1). Bunumo, Kak v mist 6051b-
IIIMHCTBA BUIOB NONBYDKHEIX >KMBOTHBIX (IpanT, 1980;
slonokoB, 1980), ocHOBHOIT Macce 0co0eil IIMPOKO-
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JIO60ro NIJIeMOHOCIIA TIPUCYIA HEBBICOKAST aKTUB-
HOCTh NiepeMellieHniA. B o3y 3TOro cBUIeTeIbCTBYET
U CTAaOWIIBHBII B TeUeHHUE rofa pa3MepHBIiA COCTaB PHIO
B YJIOBAxX Ha Pa3jIMYHBIX yUaCTKaX aKBaTOPUMN.

HauGonee BbIpakeHHBIE CE30HHBIE IIEpeMerie-
HUS LIXPOKOJIOO0TO IJIEMOHOCIIA [0 aKBATOPUM Xa-
paKTEepHBI UIST BOI Y MaTePUKOBOTO MMoOepexXbst Ta-
TapCKOTO MPOJNBA BBIIIE M. 30J0TOM. B XomomHbIit
nepuo roga 3ToMy paiioHy OH MPEANOYTEHU HE OT-
Ja€T, TOraa Kak BO BpeMsI JIESTHETO HaryJjia MUHTeHCHB-
HO UCTIOJIB3YET €ro MUpOoKuii menbd. Otpenensercs
3TO 0COOEHHOCTSIMU pexkruMa Bojl. B ceBepHOIi yacTu
Tarapckoro nmpojinBa 1Mo OKOHYaHUHU TETIOTO TepU-
ona (opMUpyeTCsl MOANIOBEPXHOCTHBIN CI0M BOM C
TTOHMKEHHOI TeMIiepaTypoii 1 cojiéHocThio. Huzkast
COJIEHOCTh B KyTOBOI YacTu IpojrBa OOyCJIOBJIECHA
MHTEHCUBHOCTBIO MAaTEPUKOBOT'O CTOKA I10 OOJIbIIIEi
yacTy p. AMyp. YKa3zaHHBII MTOAIIOBEPXHOCTHBIN CIIOM
BOJI OIyCKaeTCsl 32 CUET 3UMHE KOHBEKIIMU B TIPUIOH -
Hble 00JIacTU U 00pa3yeT XOJOAHbIN MOACTUIAIOIINI
ciioit. Bmonbs MaTepuKoBOTO TTOOEPEXbsl OH Pacpo-
CTpaHsieTCsl TaJieKo Ha 1oT. BiausiHue ceBepHOro pe-
JKMMa BOJ MOCTEeNEeHHO ocjiabeBaeT y M. 30J10TOI, a ¢
MIPOABIDKEHUEM JaJiee Ha 10T, Y M. benkuHa, B 11eioM
npekpamaercs (3yeHko, 2008). MoxXHO pe3roMUpO-
BaTh, YTO 3MMOM IIMPOKOJIOOBII IIJIEeMOHOCEL 130e-
raeT paclpeCcHEHHBIX OXJIAaXIEHHBIX BOI Y MaTepu-
KOBOTO IT00OepexXbsl TaTapcKoro IpoyivBa, B IIEPUOI
XKe ocabaeHsT BECHOIT HeOIaroIpusTHOrO pexuma
HayMHaeT MPOABIDKEHNE Ha ceBep MPpUOpesKHOIt (K Ma-
TepuKy) akBaTopru. OCEHbBIO UIET 0OpaTHBII ITpOlIeCC.
He uckimiodyeHo, 4TO B OCEHHUIA IIEPUO/I PHIOKI IIEpe-
MEIIAIOTCS HE TOJIBKO BAOJIb MAaTepUKOBOIO IT00epe-
XKbsl B HallpaBJICHMM Ha 10T, HO U K OoJiee OJIM3KOM
aKBaTOPUU — PACHOJIOXEHHBIM IO IPYTrOii CTOPOHE
npoJjmBa Bogam 3amnamgHoro CaxanmHa.

T'oBopst 0 MPOCTPaHCTBEHHOM pacipeneeHUH PhIO,
HEJIb3sI He OTMETUTh, 4To 3ai. [leTpa Benukoro cum-
TaeTCs IOXXHOI TpaHUILIC pacIpOCTPaHEHUS IIIUPO-
konoboro nuiemoHocna (Jlmanoepr, Kpaciokona, 1987;
®denopos u ap., 2003; IMapun u ap., 2014). DTo monpa-
3yMeBaeT yMEeHBIICHUE KOJMYSCTBA OOUTAIOIINX 31eCh
pBIO C TIPOABIZKEHUEM B CTOPOHY CEBEPOKOPEIHCKOM
rpaHuibl. OQHAKO HAIIA UCCIICIOBAHMS BBISIBUIIN, UYTO
CHIDKEHUSI KOHLICHTPALIMY €T0 CKOIUIEHUM B IOXKHBIX
paitoHax He mpoucxoauT (puc. 1). MbI mpenronaracm
IMO3TOMY, YTO ITUPOKOJOOBII IIIEMOHOCEI TOJIKEeH
BCTpeyaThCs M B NpUTIpaHUYHBLIX ¢ Poccueil Bomax
1okHee 3aJ. [lerpa Benukoro.

Majoe KOJIU4ecTBO MOJIOAU B YJIOBaX J0 MTOCTH-
KEHUS pbhl0OaMM OITpeleIeHHBIX pa3MepoB (puc. 2)
0O0YCJIOBJIEHO HU3KOM YJIOBUCTOCTBIO X JTOHHBIM Tpa-
oM (BoosuH, 2000). CHM>XXKEeHUE YMCIIEHHOCTH PHIO B
MpaBO¥i YaCTU KPMBOM pa3MEPHOI0 COCTABA SIBJISIETCS
00BEKTUBHOI 3aKOHOMEPHOCTbIO, KOTOpasi B OCHOB-
HOM OTIpelieJISIeTCS] eCTeCTBEHHOM CMEPTHOCTBIO PhIO
¢ Bo3pactoM (Huxkonbckuii, 1974; Pukep, 1979).
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HecMmoTpst Ha MOBCEeMECTHO HU3KYIO YJIOBUCTOCTD
TpaJIOM MOJIOAM, MO €€ 10Jie MOXHO CYAUTh O Mpe-
MOYTEHUHU Pa3JIMYHbIX paiioHOB. [TpeanoureHue Mo-
JIOJIbIO U HEKPYITHBIMU B3POCIBIMU OCOOSIMU IITUPO-
KOJ1000T0 1IJIEMOHOCIIA I0XKHOTO U CEBEPHOTO paiio-
HOB (1 u 4) (puc. 2) oOycIOBIEHO HAJIMYUEM B HUX
ropasno 0oJjiee IMKUPOKOit, YeM B LIEHTpaJIbHOI 001a-
CTH, 11eJIbPOBOI 30HBI. MOXHO MPEATONOXUTb, YTO
9TU KpaeBbl€ PailOHBI SABISIOTCS LIEHTPAMU BOCHIPO-
WU3BOJCTBA, a IPOU3BOAUTEIU (B HAUOOJIBIIICH cTeTIe-
HU UX KpyMHOpa3MepHble MPeACTaBUTEIN) MPEnrno-
YUTAIOT CMELIAThCS U3 paiioHa 1 B ceBepHOM Halpas-
JICHUU, a U3 pailoHa 4 — B I0KHOM.

HesHaunTenbHast pa3HHUlIa MAKCUMaJIbHBIX pa3-
MEPOB IIMPOKOJIOOOoTOo 1uieMoHocHa B 3ai. [letpa Be-
Jikoro (39 cM) 1 Ha npuJieratoieM yyactke ot M. [lo-
BOPOTHBIH 10 M. benkuHa (38 cM) MoxXeT ObITh 00Y-
CJIOBJICHA CIY4allHOCTBIO BBIOOPKHU, TaK KaK OCOOM
9TUX TpeNesIbHbIX Pa3MEPHBIX KJIACCOB — camasl He-
MHOTOYMCJIeHHas rpynna. TeHIeHIIUs XKe YMeHbIIIe-
HUS TOJIM KPYMHBIX PbIO B HampaBJIeHUU K CEBEpY
npuOpexXHoil (K MaTepuKy) akBaTopum TaTapcKoro
MPOJIMBA U CHYDKEHUST TaM UX MpeaeIbHOro pa3Mepa
0 33 cM IBHO He ciy4aiiHa. MOXHO KOHCTaTUPO-
BaTh, YTO HauboJiee KpyImHOpa3MepHble OCOOU I~
POKOJI000ro HIJIEMOHOCIIA U30EeraloT y MaTepruKOBO-
ro MoOepexbs OXJTAXIEHHBIX PACIPECHEHHBIX BO/I
CeBEepHOI yacTu akBatopuu AnoHCKOTo Mopsl.

HecMmoTtpst Ha cHIZKeHUE B UCCIIENyeMOM paiioHe
pa3zMepoB IIMPOKOJIOOOro IIJIEMOHOCIA C MPOABU-
>)KEHUEM BIOJIb MAaTePUKOBOTO MOOEpEXbsl HA CEBEDP,
BIJTyOb aKBaTOpuUM TaTapCKOro mpoJjiMBa, 3TO HE SB-
JISIeTCSI OOIIei IjIs apeaia BUIa TSHISHIIMEN CHIKE -
HUSI pa3MEPOB B CEBEpPHOM HallpaBJIeHUH, a 00yCJIOB-
JIECHO MECTHBIMU OCOOEHHOCTSIMHU Tuapojioruu. B
CEeBEpPHOII yacTu apeajia MakKCUMaJIbHbIe pa3Mephl
I POKOJIO00I0 IIJIEMOHOCILIA, HAIIPOTUB, OOJIbIIIE,
YyeM B OTHOCSIIEMCS K I03KHOM 9acTu SIMOHCKOM MO-
pe. Tak, y 3amagHoro mmobepexbss KamuaTtkm ooura-
10T ero ocoou TL no 45 cm (MatBeeB, TepeHThEB,
2016), a B TMXOOKEAHCKUX BOJax ceBepHbIX Kypuib-
ckux 0-BoB 1 FOro-BocTouHoit Kamyatku — 1o 48 cm
(TokpanoB, Opnos, 2012; TokpaHos, 2017). B fAmon-
CKOM K€ MOpe, KaK yKa3bIiBajioch Hamu paHee (I[1ax-
YEHKO U Ap., 2016) 1 moaTBepXKIeHO HBIHEIITHUM HC-
ciegoBaHueM, — 10 39 cm. Bmecre ¢ Tem ynuTaH-
HOCTb PBIO 3TOro BUIAa B IOXHOM YacTU apeajia, 110
MMEIOIIMMCS JaHHBIM, 00abmIast. Mcxons u3 BeIBe-
JICHHOI HaMU U MPEeACTaBJICHHO BBIIIIE aJLIOMETPU-
YeCKOM 3aBUCUMOCTH MAaCChl IMPOKOJIOOO0ro Iie-
MOHOCIIA OT €T0 UITMHBI, B SmoHcKoM Mope nipu 7L
39 cMm ero macca cocrtabisieT 729 r. Ha ceBepe xe ape-
ana, y Boctounoit Kamuatku u ceBepHbix Kypui, aHa-
jJornyHas opMyna umeer sun: W = 0.0028 7133838
(R?= 0.9024) (Tokpanos, Opiuos, 2012), ucxonsa us3
kotopoii mpu 7L 39 cM mMacca mMpoKoaI000To 1IIe-
MOHOCIIA cocTaBiisieT b 678 T. [1o mpencTaBieH-
HBIM 3aBUCUMOCTSIM 1 B MEHBIIINX Pa3MePHbIX KJ1ac-
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cax B SImoHCKOM MOpe Macca phIO BBIIIIE, YeM Y ITo0e-
pexbs1 Kamuatku u KypuiabCcKux oCTpOBOB.

T'oBopst 0 mTyOKMHAaxX 0OMTaHUSI ITMPOKOI000TO I1Ie-
MOHOCIIA ¥ POCCUIICKOTO MaTePUKOBOTO ITOOEPEXKbSI
SImoHCcKoro Mopsi, clieayeT 3aMeTUTh, YTO TaHHBIC Ha-
CTOSIILIETO VICCIICIOBAHUSI YTOUYHWIM TPeACTaBICHHbIC
paHee CBeIeHUS, ITOJTyYeHHbIC HAa YacTH 3TOil aKBAaTO-
puu (Bonsl [1pumopsks) B netHuii nepuon (ITanyeHko,
2009). ITo HEIHEIIHUM YTOYHEHHBIM JaHHBIM, MaK-
cuMaJibHasl I7TyOMHA eTo OOMTAaHUS B JICTHUI IIEPUOT
cocrtapisgeT 330 M, Torma Kak Mo JAHHBIM TIPEObIIy-
1ero ucciaegoBaHust — 411 M. AHaIu3 TIpeaesioB ITy-
OUH 0OUTAaHUS JOHHBIX pbIO (ITaHuyeHko u ap., 2016)
BBISIBUJI, UTO HAaHHBIC MO IyOmHe oomTaHusd 411 m
HeJIb351 CYMTATh BITOJIHE TOCTOBEPHBIMU, TaK KaK He
HCKJIIOUYEHA BEPOSITHOCTh HAXOXICHUSI B TOM YJIOBE
OTIEIBHBIX PBIO M3 MPEObIAYIIEro TPaJIeHUs, IPOBE-
JNIEHHOTO Ha MeHbINX m1youHax. [To 3uMoBanbHOMY
Ke Imepruoay yroyHeHa MUHUMAaJlbHasl TiyOruHa o0u-
TaHus. PaHee coo0I11aaoch, YTO B UCCIIEIyEMOM paii-
OHE B 3TO BpeMsI IIIUPOKOJIOObIi IIJIeMOHOCEI] BCTPe-
yaeTcs Ha 5 M menpue — oT 23 M (I[lanuenko u ap.,
2016). OmHako ykaszaHHas MOMMKa Obula 3aUKCH-
poBaHa B HayaJie 1eKabdpsl B FO>KHOI 00J1acTU paiioHa,
KOIJIa TUIPOJIOTMYEeCKIE XapaKTepPUCTUKU BEpPXHEH Ya-
CcTH 1ieab(a O0JIbIIIe COOTBETCTBYIOT OCEHHEMY CE30-
HY, YeM 3UMHEMY.

B 3uMHMIi1 nepuoa MakcuMasbHasl NyorHa oOHa-
PYXeHUsI IIMPOKOJI000TO MIJIEMOHOCIIAa COCTaBUIa
521 M, Torma Kak B oceHHUI — 575 M, a B BeCEHHUI —
595 M. MeHb11as1, YeM B CMEKHbBIE CE30HBI, OTMEUYCH -
Hasl 3UMOI IITyOMHA MOMMKU IIMPOKOJI00O0ro Ijie-
MOHOCIIA MOKET OBITh OOYCJIOBJIEHA TOPa3I0 MEHb-
IIMM 0OBEMOM JIAHHBIX 110 3UMHEMY ITepUOIy Ha 1y~
ouHax 6oitee 500 M, YeM B OCEHHUI 1 B OCOOCHHOCTH
BeCEHHUI1 nepuoabl (Tadbnuua). BeposTHO, HIDKHSS
rpaHuIla pacpoCTPaHEHUS IIUPOKOJI000TO LIJIEMO-
HOCIIA IIPX OCEHHEM OTKOYEBKE HA 3MIMOBKY B CTOPO-
HY MaT€pUKOBOIO CKJIOHA, TP Havajie BECEHHUX Te-
peMelIeHuii B CTOpOHY Oepera U B mepruo 3MMOBKU
6m3ka. Cyms 110 MaKCUMAaJIbHOM B 3TU CE30HBI TTTy-
OMHE TIOMMKM, OHA COCTaBJISIET HE MeHee 595 M.

KoHueHTpamusi mupokojo00ro ImuieMoHOCIa B
TEIUIBIIA TIEpUOa roda B CpeldHE M HIKHEH 4YacTsx
mrebga o0ycIoBIeHa JISTHUM HaryjioM. JIJist ncciaeno-
BaHHOIO palioHa MOBBIIIIEHUE MHTEHCUBHOCTU THUTa-
Hus npencrtaButelieit cemeiictBa Cottidae B JeTHUI
MIepHO HAIVISIAHO IIPOAEMOHCTPHUPOBAHO, B YACTHO-
CTH, y OOUTAIONINX Ha OMM3KMX NIyOMHaX phIO poaa
Triglops (ITymuHa u ap., 2021). CeBepHee Bon AroH-
cKoro Mops, y nobepexbsa Kamuatku nm CeBepHBIX
Kypwn, mmpokono0sIii 1yieMoHOCeI] JISTOM HaryJinBa-
€TCsl Ha CXOIHBIX C HAIlIMM paitoHoM InyorHax (Tokpa-
HoB, OproB, 2012; MatseeB, Ctoko3, 2019). I1poxo-
JisI1Iee K XOJ0MHOMY MEPUOLY CMEIEHUE IIMPOKOJIO-
0oro nuIeMoHOCIA OOJTBIIIEN YaCcThIO B 00Jiee TIIyOOKMe
cJIoM 00YCIIOBJIEHBI OTXOIOM K MEeCTaM HepecTa 1 31~
MOBKM. [TyOMHBI HepecTa IIMPOKOJOO00ro MIjIeMO-

HocIIa B Bomax SIMOHCKOro Mopsi JOCTOBEPHO HEU3-
BECTHHI. B mprKaMuyaTCKuUX Bogax OH HEPECTUTCS 31~
Moii B HmkHer 4dactu 1menbda (Tokpanos, 1981,
1988). Bo3amMoxHO, 1 B HallleM pailoHE TOBOJIbHO BbI-
cokue B nuana3zoHe 151—200 M MIO0THOCTh U YacToTa
BCTPEYAEMOCTH IIIUPOKOJIOO0TO IIIEMOHOCIIA 3UMOIA
CBSI3aHBI C TIOAXOAO0M Ha HepeCTUJIMIIA. 3MMOBAaJIb-
HBIC 2K€ CKOIUJICHUS, Cyas 110 HaI/I60.HbLL[I/IM 3HAYCHU-
sIM TUIOTHOCTU M 4YacTOThl BCTpEYaeMOCTH, (hOpMU-
PYIOTCSI B BEpXHEM OTIEJIE MAaTePMKOBOTO CKJIoHa. B
CEBCPOKYPMIIBCKMX M TNpUKaMYyaTCKHUX BOJaxX 3TOT
BUJ CMEIIAETCS B MAacce Ha 3MMOBKY Ha CXOIHbIE Ty~
ounsl (TokpaHoB, Opinos, 2012).

ITo cpaBHEHMUIO C JIETHUM TIepUOAOM, KOTJA TEM-
reparypa oOUTaHus IIUPOKOJIOOO0To IIJIEMOHOCHA Ba-
pbupyet ot —0.2 no +13.2°C, B BeceHHMiIT 1 OCEHHUIA
MEePUONbI CYyXXEHUE TeMIIepaTypHOro AuarnasoHa Mpo-
KCXOMIUT 32 CYET CE30HHOTO OXJIAXKACHUS BOI B BEpXHEH
yacTu eabda. Mexmmy TeM B 9TU TpU MEPUOo/Ia MPEeAro-
YHUTaeMbIil TeMIIepaTypHbI AMAma3oH OCTa&TCsl CXOM-
HbIM — 0KoJio 1—2°C. Buaumo, Takasi TeMreparypa siB-
JISIeTCs JUTSl BUIIa ONTUMAJIbHOM. XOTsI B IETHU MepUO
o0111ero nporpesa BOI 3HAUUTETIbHbBIE YOBBI 3aperu-
CTPMPOBAHBI U TIPU HECKOJIBKO OOJBINMX 3HAYCHMSIX,
HO B BOIAXx, IPOTPETHIX 10 TeMItepaTypsl >3°C, mpemn-
CTaBUTEJIM BUIA BCTPEYAIOTCS JINIID SITU30IMICCKU.

CHUXKeHMeE B XOJIOAHBIN MepuoJ roga 3HaYeHU M
MPEeanoYMTaeMOTO IHUPOKOJIOOBIM IIIEMOHOCLIEM
nuariazoHa temiepatypsl 1o 0.61—1.40°C onpenensi-
eTCI TUIPOJIOTUIECKIM (POHOM BEPXHEI YaCTU MaTe-
PUKOBOTO CKJIOHA, Ile BUI KOHLIEHTPUPYETCS BO
BpeMsI 3MMOBKMU, a IOHMXEHNE TeMITEPAaTyphbl OOUTa-
Hug 1o —1.1...+1.8°C — o01muM OXJITaKIEHUEM BOLI.
3aMeTuM, 4TO B OTJIMUHE OT UCCIIEIyeMOTO paiioHa B
CEeBEpHOI YacTHu apealia, XapakTepu3ylolieiics 6omnee
CYPOBBIMHU TEMIIEPATYPHBIMU YCIOBUSMMU, LINPOKO-
JIOOBIi IIIEMOHOCELL B TEeUESHUE rola OTAAET IIPEaIo-
YTEHUE HE TOJBKO CIA00MONIOXUTETBHOMY, HO 1 OT-
puLaTeIbHOMY TeMnepaTtypHoMy ¢pony: 1o —0.7°C
(ToxpanoB, OpJos, 2012) u Huzxe (bopeir, 1997).

JlaHHBIE TTO pa3MEepPHOMY COCTaBYy IIMPOKOJIOO00TO
IIUIEMOHOCIIA B T€YEHME rofa Ha pa3jIMYHbIX IIyOu-
Hax CBUAETEbCTBYIOT, YTO €0 MOJIOAb MPUAEPKIBA-
eTcs BOJ BepxXHell M cpemHel yacTteil 1enbda, rie
HanOoJiee BhIpaKeHbl B CE30HHOM acIeKTe Meperaabl
3HAYEHMI TEMIICPATYpPHI, SIBJISIICh TAKUM 00pa30M Hau-
OoJiee 3BPUTEPMHOM pa3MEePHO-BO3PACTHOM T'PYITITION.
B 3umHMIT nepuon caMmbie MeIKopa3MepHbIe 0COOU
ObLIM BCTpEYEHBI Ha MWHMMAJIbHBIX U OJIM3KUX K
HUM JJisl BUJIa B 3TO BpeMsI IyouHax. OJHaKo B 11a-
nazoHax 61—80 u 101—150 M 3K3eMIUISPHI C pa3Mepa-
MU, OMHO3HAYHO COOTBETCTBYIOIIMMHU HEMOJIOBO3pE-
JIBIM pbIOaM, He BCTPEUYEHBI, XOTSI TAaKUX 0Ccobeii OT-
Mmeyanu BIUIOTh g0 251—300 m. OT1cyTcTBHE MX Ha
yKa3aHHBIX IITYOMHAX, BUIMMO, CBSI3aHO C MaJIbIM O00b-
€MOM BBIOOPKM 10 3TOMY Ce30HYy (Tabmmua). [Ipenmo-
YTEHME MOJIOABIO 3TOr0 BMa MEHBIIIMX, YEM Y B3POC-
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JIBIX PBIO, DIyOMH OTMEYEHO M Ha APYIruX ydacTKax
apeana (TokpaHos, Opios, 2012).

11 MHOTMX BUIOB pbIO ceBepHOil yacTu AmnoH-
CKOTO MOpsI 3aME€UeHO, YTO 10 MEPE CTApPEHMST YCUIIM -
BaeTCs MX CTpeMJICHNE K YBEJIWMYEHUIO TIIyOMH oOMTa-
HMSI, KOTOPbIE XapaKTepU3YIOTCSI CTAOMIbLHBIM THIIPO-
JIOTUYECKUM PEXVMMOM C VY3KAM TeMIIepaTypHbIM
munarrazoHoM (BmosuH, 3yenko, 1997). Takum oOpa-
30M, Y MHOTYX JOHHBIX PBIO C YBEJIMYSHUEM BO3pacTa
CHIKAETCSI 3BpUTEepMHOCTD. [IposBisiolieecss ¢ Bo3-
pacToM CTpeMJICHHE MOMKWIOTePMHBIX >KMBOTHBIX B
OMOTOITHI C OTHOCHUTEJIBHO HEBBICOKOU M CTaOWMJILHOM
TEeMIIepaTypOii CIOCOOCTBYET 3aMEIVICHUIO U CTA0OMI-
3allMM B MX OpraHmM3Me OOMEHHBIX IIPOIIECCOB, YTO
MIPUBOJIUT K YBEJIMUESHUIO TTPOAOKUTEIbBHOCTH SKU3HU
(bperT, Ipoysc, 1983; Pam3uxckast u ap., 1987; LImuar-
Huenscen, 1987; BnoBun, Yerbipoonkuii, 2018).

3AKIIIOYEHHME

HIupokonoOsiii uieMoHocelr Gymnocanthus de-
trisus y MaTepuKOBOTO IobepexXbsl AMoHCKOro Mops
BcTpedaeTcst Ha nmyouHax 17—330 M netom 1 28—595 M
suMoii. KoHeHTpupyeTcs B TEMIBII IepHOI roga B
OCHOBHOM B CpeIHEl M HUKHEH JacTsx lenabda, B
XOJIOAHBIN — B HUXKHEM YacTH 11e/ibha U BEpXHEM OT-
JieJie MaTEpUKOBOTO CKJIOHA.

TemriepaTypHBIIf Uanma3oH OOMTaHUS BapbHUpyeT
neroM ot —0.2 mo +13.2°C, 3umoit — ot —1.1 1o
+1.8°C. 3a uCKIIOYECHUEM 3UMBI IIPEAIIOYUTae MBIt
TeMIlepaTypHBbIi 1uarna3oH cxoiaeH — okoio 1—2°C.
31MOI1 OH HECKOJIBKO MEHBIIINIT 32 CUET KOHIIEHTPa-
LIMU PBIO B BepXHEM OTIeJIe MaTEPUKOBOIO CKJIOHA
IIPU COOTBETCTBYIOIEM TeMIIEPATYpPHOM (HOHE.

OcHOBHBIE CKOTUIEHUS 0Opa3yeT Ha rore (B 3ai. Iler-
pa Benukoro) u Ha yyacTKax LeHTpaJbHOM 00JacTu
paitoHa uccinemoBanuii. CeBepHYyIO aKBaTOpPUIO (4aCTh
TaTtapckoro npoimBa y MAaTepUKOBOTO OOEPEKbsl) MH-
TEHCHUBHO MCIIOJIb3YeT JIMIID B TEIUIOE BpeMsI roJa, YTo
00YCJIOBJIEHO €€ OONBIINM, IO CPABHEHUIO C OCTallb-
HOI aKBaTOpUEN, paCIpeCHEHUEM 1 OXJIAXKACHUEM.

B3pocieie KpynHOpa3sMepHBIE 0COOM IITHMPOKO -
JI0O60ro IHIJIEeMOHOCLIAa M30erarT OXJaxKIEHHBIX
pacIpeCHEHHBIX BOJA CEBEPHOM Y4acTH aKBaTOPUU
SMmoHCKOTO MOPS Y MAaTEPUKOBOTO ITOOEPEXKbSI.

MoJions BO BCe CE30HBI OOJIBIIE, YEM B3POCIIBIC
PBIOBI, TATOTEET K IIeIb(OBOI 30HE, SIBISSICh OOJiee
SBPUTEPMHOI1, 4eM B3pociibie ocodu. C Bo3pacToM
I POKOIOOBIN HIJIEMOHOCEL] CTAHOBUTCS OoJiee CTe-
HOTEPMHBIM.

BJIIATOJAPHOCTHU

ABTOpBI BBIPaXKalT MPU3HATEIBHOCTh YJ€HAM Hayu-
HBIX TPYMII, B peiicax MpUHUMAaBIINM yJ9acThe B cOOpe UX-
THojorndyeckoit nHpopmaru. Ocobdast IpU3HATEIBHOCTh
3a MOMOUIb B COOpe Marepuaa yyacTBOBAaBUIMM B MOD-
CKHX MCCIIENOBAaHUSX HEMOCPEIACTBEHHO C aBTOpaMU Ha-
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BriepBbie mpencTaBieHbl JaHHBIE O pacipeAeIeHUH U pa3MepPHOM COCTaBe MaJIOTOJIOBOTO JiuKona Lycodes
pectoralis B ceBepo-BOCTOYHOI yacTu OXOTCKOIo MOPSI B IEPUO TMApoJorudyeckoro jera. Haubonee miot-
HbIE €ro CKOIUIEHUSI HaXOOITCsl Ha MaTEpUKOBOM cKiioHe KamuaTku Mexay 52° u 56° c.1i1. 1 B 3amaaHoi
yactu BriagHbl TUHPO — Ha J1oKaIbHOM ydacTKe B paiioHe 56°—57° c.u1. Jlnana3oH BEPTUKAIbLHOTO pac-
npoctpaHeHus L. pectoralis oxBaTbiBaeT NIyouHbI 199—653 M, a TeMIlepaTypHBIii, TP KOTOPOM BCTpEYaeT-
cg naHHbIi Bun, cocrasisger 0—2.3°C. BricoKue BCTpeyaeMOCTh, CpeaHsIsl IUDIOTHOCTh M GroMacca 3TOro
BUOa XxapakTepHbl 11s1 t1youH 301—400 1 401—500 M ripu TemriepaTtype npuaoHHbIx Box 1.0—2.0°C. Ha oc-
HOBaHUU KPUTUUYECKOTO aHaJIu3a CBEACHUI JIMTEPATyphl U TIPUYPOYEHHOCTU L. pectoralis K TIpevMyliie-
CTBEHHOMY OOMTAHUIO B BOJAX YHUKAJIBHOM OXOTOMOPCKOM ITPOMEXKYTOYHOMN BOAHO MacChl BEICKA3bIBa-
eTCsl TIPEAIIOJIOKEHNE O TOM, YTO 3TOT BUI SIBJISIETCS 9HAEMUKOM OXOTCKOIO MOpSI.

Karoueswte cnosa: Lycodes pectoralis, Zoarcidae, pacripenejieHue, pa3MepHBI cOCTaB, CEBEPO-BOCTOUHAS

gacTh OXOTCKOTO MOps.

DOI: 10.31857/S0042875223010095, EDN: DBGOLV

B HacTos1iee BpeMst U3BBECTHO 00 OOMTaHUU B ce-
BepO-BOCTOYHOM 4acTu OXOTCKOro Mops 14 BUmoB
oenpmioroBbix (Zoarcidae) pona Lycodes: L. albolinea-
tus, L. bathybius, L. cf. brevicauda, L. brunneofascia-
tus, L. concolor, L. brashnikovi, L. jenseni, L. macro-
chir, L. microlepidotus, L. cf. microporus, L. pectoralis,
L. raridens, L. semenovi u L. soldatovi (ILImunr, 1950;
Toyoshima, 1985; Illeiiko, ®Enopos, 2000; dEénopoB
u np., 2003; Hazapkun, 2010; Balushkin et al., 2011;
IMapuH u ap., 2014). Mudopmaiuu o pacrpenejicHuu
¥ OMoJIoruM OOJIBIIMHCTBA BUAOB KpaitHe majo. Hau-
6oJiee TIOJHO M3YYEHBI aCTeKThl KU3HEHHOTO LIMKJIa
smkona Conmarosa L. soldatovi, KOTOPbIi XapaKTepu3y-
€TCsI BBICOKOM GMOMACCOi U YMCIEHHOCThIO Cpean
OEJILAIOTOBLIX B JAHHOM PErMOHE U OTHOCUTCS K
MMpOMBICTIOBBIM pbibaMm (banaHoB u ap., 2004; baga-
eB, bananos, 2006; bagaes, 2013, 2018). O pacnpene-
JIEHUU JPYyTUX BUIOB JIMKOIOB B 3TOM paiioHe TpakK-
TUYECKM HUYEro Hem3BeCcTHO. MIMeeTcsl eMMHCTBEH-
Hag nyonukauust (Kyp6anos, 2019), mocBsiéHHas
Jymkony bpaxknukoBa L. brashnikovi — ToMUHaHTY cpe-
Iun Zoarcidae B 3IUTOpajJbHOM MXTUOLIEHE 3aMaaHo-
KaM4aTCcKoro 1eiabda.

B BepxHeit 6aTnany yKazaHHOTO paifoHa MaJIOro-
JIOBBIH Iukox L. pectoralis iBsieTCSI OOBIYHBIM BUIOM

31

B TPAJIOBBIX YJIOBAX U OTHOCUTCS K MAacCOBBIM PbIOaM
pona Lycodes (Illeiiko, ®Enopos, 2000; DEnopos u ap.,
2003; CaBuH, 2012; ITapun u ap., 2014). OnHaxko cBe-
JIeHUs O €T0 9KOJIOTMU Y OMOJIOTUM KpaitHe CKYTHBI
(IynToB, 1965; Honaranos, CaBenbes, 2013; Saveliev,
Metelyov, 2021).

Iess paboThl — onMcaTh MPOCTPAHCTBEHHOE pac-
npeaejeHue U pasMepHbIit coctaB L. pectoralis B ce-
BEpPO-BOCTOYHOM YacT OXOTCKOTO MOpS B IIEPUO/I
TUAPOJIOTUYECKOTO JieTa (MI0JIb—CEeHTSIOPh), a TAKKE Ha
OCHOBaHMY KOMIUIEKCa JTaHHbBIX OLIEHUTH €ro apeaJl.

MATEPUAJI U METOIUKA

MatepuraioM ITOCTYXKWIN JaHHbIe 14 TOHHBIX Tpa-
JIOBBIX ChEMOK, BBHITIOJIHEHHBIX B CEBEPO-BOCTOYHOI
qyactu Oxorckoro mops B 1998—2017 rr. B ananus
BKJIIOUEHBI TPAJICHUSI, KOTOPbIE COOTBETCTBOBAJIU CJIC-
IYIOLIM KPUTEPUSIM:

MpOBeAEHBI B TEPUOA TMAPOJIOTMYECKOrO JeTa
(utonb—ceHTa0pb) (JIyuuH u ap., 1998);

BBITIOJTHEHBI Ha TiTyonHax =100 M, Tak Kak Majo-
TOJIOBBII JIMKOI HE OTMEeYeH Ha I1youHe Meibue 100 M
(Toyoshima, 1985; Illeiiko, ®Enopos, 2000; DEno-
poB u ap., 2003; ITapun u np., 2014);
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Puc. 1. Cxema TpasioBbIX cTaHIIUI (@), BHITIOJHEHHBIX B CEBEPO-BOCTOUHOI YacTh OXOTCKOro MOpsi B Miosie—CeHTsIo0pe 1998—

2017 rr. 3oech u Ha puc. 2: (------ ) — U300aThl.

BBIITOJIHEHBI Mexay M. Jlomatka U M. OMroH
(50°51’—58°00" c.m1.) B mpemenax MCCIEIOBAHHOTO
paiioHa (pwuc. 1).

Bcero 6110 mpoanammsupoBaHo 930 TpaneHuit
(puc. 1, Tabi. 1). YuéTHbie pabOTHI BBHIIIOJHSIIN pa3-
HbIMU MoAUMUKAUUAMU AOHHOTO Tpana. CpenHsis
CKOpPOCTb BO BpeMsl TpaJleHWil cocTaBisia 3 yaa.
Pa3z6op ynoBoB Ha KaxKIoil ChEMKE BBITIOJIHSIIIN T10
obmenpuHsaToil meronuke (bopelr, 1997).

BerpeuaeMocTs TMKoa Onpenessiiv Kak BhIpaskeH-
HOE B MPOLIEHTaX OTHOIIIEHUE YKUCIIa TPAJICHW, B YJIO-
BaX KOTOPBIX OH OTMEYEH, K X obmiemy uuciy. Kapry
MPOCTPAHCTBEHHOT'O pacIipe/ie/ieHUs] YJIOBOB CTPOWITU
C UCIoJb30BaHueM nporpaMmbl ArcView GIS 3.3.

I1moTHOCTE pacrpeneneHus Buaa o ryornHam pac-
CUUTHIBAJIU IO METOY IIIoIIanei AKCIoTUHOM (1968) ¢
HeKoTopbIMU HonoHeHusMu (Bonsenko, 1998, 1999).

buomaccy onieHuBanu npu nomoiiu I'eonHdopma-
nuoHHoO cuctembl KaprMacrep (busukoB u ap.,
2007). JIns Bcex ChEMOK K paccMaTpUBaeMOMY BUIY
o611 TIpuHAT KoadduuueHT yaouctoctu 0.3 (bo-
pet, 1997). CpenHioro maccy pbi0 1o paiioHaM Tpajie-
HMIA PaCCUMTHIBAIM KaK OTHOIIIEHME CyMMapHOIi Mac-
Chl 0CcO0eit K UX 00lIeMy YMCITy, OTMEUYEHHOMY B YJIO-
Bax. AbcomoTtHyio mmHy (71) Tema peldO M3Mepsuin
OT KOHUYMKA pbljia 1O KOHIIA Jiyueil XBOCTOBOTO ILJIaB-
HMKa C TOUHOCTBIO 10 1 MM. Bcero Ob110 MpoMepeHo
911 ak3. L. pectoralis.

PE3VJIBTATDI

B ceBepo-BocTouHOIT yacT OXOTCKOro Mopsi B
utone—ceHTsa0pe L. pectoralis OB OBOJIBLHO OObIYEH
Ha MaTepUKOBOM CKJIoHe KaMyaTku M B 3aImamHoit

BOITPOCHI UXTHUOJIOTUN Ne 1

TOM 63 2023
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Ta6muna 1. Coucok JOHHBIX TpaJIOBbLIX C”béMOK, BBIITOJTHEHHLBIX B CCBCpO—BOCTO‘{HOﬁ gact OXOTCKOTO MOpA, MaT€pU-

aJibl KOTOPBIX MCITOJIb30BaHbI B paboTe

Jlnanason Yuciio TpaleHUit M IPOMEPEHHBIX PHIO
CynHo Ton, Mecsaupl

[IyOUH, M N Ng/n Ny
CPTM-K “Illypmia” 1998 | VII-VIII 100—500 65 11/0
To xe 1999 | VII-VIII 100—300 47 4/12
CPTM-K “ITorpanuunux IletpoB” 2000 | VII-IX 100—815 81 34/0 33
CPTM-K “Ilankapa” 2003 |IX 100—840 61 1/0
HUC “IIpodeccop ITpodaTtos” 2005 | VII-VIII 100—-570 62 18/0 14
HUC “IIpodeccop Kuzeperrep” 2009 | VII-VIII 100—367 55 2/3
To xe 2010 | VII-IX 100—981 180 54/689 54
HUC “TUHPO” 2011 | VII-VIII 100—429 55 14/15 14
To xe 2012 |IX 100—970 134 11/5 11
HUC “ITpodeccop ITpodaTtos” 2013 | VII-VIII 102—570 33 1/0 1
HUC “TUHPO” 2014 | VII 100—579 49 3/4 3
HHC “ITpodeccop Kuseserrep” 2015 | VII 100—538 24 3/0
HHUC “TUHPO” 2016 | VII 119-270 22 1/1 1
To xe 2017 | VII-VIII 100—406 62 12/182 12
Bcero 930 169/911 143

IIpumeyanne. CPTM-K — cpenHuii ppIOOIOBHBIN MOPO3WIBHBIN Tpaysiep-kKopmoBukK, HUC — HaydyHO-UCCIenoBaTeIbCKOe CyIHO,
N — ob1uee yncio TpajaeHuit. 31ech U B Ta0J. 5: Ng — YKCIIO pe3yIbTaTUBHBIX TPAJIEHUI! (B yIOBaX KOTOPBIX OTMEYEH JIMKOJ); 3ECh
B TabJ1. 3, 6: n — YKMCIIO MPOMEPEHHBIX PBIO; 31€Ch U B TabJ1. 4: N — YMCIIO TpaJIeHUIi ¢ U3MEPEHHUEM TeMIlepaTypbl IPUIOHHOTO CIIOs

BOJIBI, IJi¢ OOHAPYXEH JINKOLI.

yacti Briagudbl TUHPO. OnHako Ha 3HAYUTEIIHLHON
IIOLLAAM palioHa uccienoBanuii (50°51°—54°00" c.ur. u
150°30'—153°00' B.1.) BuI B yIoBax OTMEUYEH He ObLI
(puc. 2).

OcHoBHbI€ cKoTUIeHUs L. pectoralis 0Opa3oBbIBAl HA
OrpaHMYEHHOM aKBaTOPUHU, IPEUMYIIIECTBEHHO MEXIY
52° m 56° c.u1., IIe IUVIOTHOCTDb €ro paclipeieieHus
nocturaia 9072 sk3/km? (1088.6 kr/km?) (puc. 2).
HanbGonbmine miIoTHOCTHBIE XapaKTEePUCTUKU 3ape-
TUCTPUPOBAHbBI HA FOTO-BOCTOYHOM CKJIOHE BIAAUHbI
THUHPO, mpomomkalomieM ero kémode Jlebenss m
npuieramimx yaactkax. CesepHee 56° c.I1. 3Ha4YM-
TeJIbHbIE CKOTUIeHUS! L. pectoralis oOOHapy>KeHbI He Obl-
JI1, 3a UCKJIFOYCHUEM BepXHEl OaThanu, pacIioloXeH-
Holi B 3anagHoi yactu BnaguHbl TUHPO. B 1iesiom 1o
palioHy UCCIENOBAHUNA CPENHUIA TTOKAa3aTeNb TUIOTHO-
CTU pacrpelesieHus JIMKOoaa cocTaBu ~ 1277 5K3/km?
(132.8 xr/km?).

B ceBepo-BocTOUHOI YacTit OXOTCKOTO MOPSI L. pec-
foralis ObLI OTMEYEH B qUaIta3oHe NIyonH 199—653 m.
Menbue 200 M ObLI 3aperucTpupoBaH Jaulb 1 3k3. C
yBeJIM4eHHeM DIyOnHEI BI10Th 10 300—400 M BcTpe-
4aeMOCTh JIMKOJIa B yJIoBax Bo3pacTtana (taba. 2). B
9TOM aMana3oHe Obula 3aUKCUpOBaHA U HAUOOJb-
mass 6uomacca Buaa (9584.3 1). Ha Bcex rmyOmHax
ITMHAMWKA NU3MEHEHMS KOJIMIeCTBEHHBIX XapaKTepH-
CTUK (CpemHMe ToKas3aTesiu YJOBOB, ILUIOTHOCTH)
MPaKTUYEeCKN COOTBETCTBOBAIA TAKOBOM JJIST YaCTO-
Thl BCTPEYAEMOCTH. 3HAUYMTEIbHAsI IJIOTHOCTh (0O-
Nel 2023

BOIMTPOCHI UXTUOJIOTUN  ToMm 63

nee 1000 3k3/KM?) TakKe ObUIA OTMEUYEHA U [UTS JUa-
ma3zoHa 401—500 M. Ilty6ke 600 M OTMEUEHO CHIKE-
HUE TUIOTHOCTHBIX 3HAYEHMN KaK IT0 YMCJIEHHOCTH,
Tak 1 o 6uomacce (tadi. 2).

B uccinenosanHoM paiioHe L. pectoralis Ob11 Ipe-
craBieH ocobsmu 7L 12—39 (B cpenHem 31.0) cMm
(puc. 3). HauboJsiee MHOrouuMcJieHHbI ObLIN pbIObI 7L
30—35 cMm (62.7%). C yBenudeHUeM LIIyOUHBI JOJISI
KpynHbIX pei6 7L > 30 cM B yJoBax Bo3pacTajia U B
munanasone 301—600 M cocraBwia >50% (taGn. 3).
Mounons L. pectoralis (TL < 15 cM) BcTpedajiach Ha
rmyouHax 201—600 M, 6bUTa JOBOJILHO peaKa U MaJjio-
yuciaeHHa. CpenHsisi IJIMHA Teja UCCIeIOBaHHOIO
BUJA Ha pa3JIMYHBbIX TIyOMHAX Obl1a OTHOCUTEIBbHO
cTabmiIbHa, 3a CKIIoueHreM nuara3oHa 201—300 M,
rae oHa coctaBuiia 25.1 cm (tabma. 3). Imy6xe 600 m
YHNCJIO BCTPEYCHHBIX 1 B OCO6CHHOCTI/I NMPOMEPEHHBIX
PpbIO OBLITO MaJIO, YTO HE TTO3BOJISIET 00bEKTUBHO OlIe-
HUTb peabHbIIf pa3MepHbIA cocTaB ocobeit L. pecto-
ralis, oOUTAIOIIMX HA 3TUX IIyOMHAX.

B nepuon Hamux uiccnenoBanuii L. pectoralis oT-
Me4YeH B yJIOBax IpU TeMIlepaType MPUIOHHBIX BOI
0—2.3°C. Bricokue rokKazaTeu IJIOTHOCTHU BUAa Obl-
JIU XapaKTepHbl [JisI TeMIlepaTypHOro auaria3oHa
1.6—2.0°C mpaKTH4YeCKM Ha BCEX ydacTKaX TpaJleHU
10 55° c.m. Kpome 3Toro 3HauyMuTeIbHbIE IIJIOTHOCT-
HbI€ XapaKTEPUCTUKU ObLIU 3apErMCTPUPOBAHbBI ITPU
1.0—1.2°C B paiioHe cBajla TIyOUH Ha IOr0-BOCTOY-
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Puc. 2. IIpocTpaHCcTBEeHHOE paclipeie/ieHue MaJIoToJIOBOTO Jiukoaa Lycodes pectoralis B ceBepo-BOCTOUHOI YacT OXOTCKOTO
Mopsl B repuoz runposiorndyeckoro jieta 1998—2017 rr.: BT — sniaguna TUHPO, XKJT — x€no6 Jlebens.
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Puc. 3. PasMmepHblii cocTaB MajorosoBoro Jnkona Lycodes pectoralis (M = 30.9 cm, n = 911 5K3.) B ceBepO-BOCTOUYHOI YaCTH
OXOTCKOTro MOpsi B IepuoJ ruaposioruyeckoro jera 1998—2017 rr.

BOITPOCbHI UXTHUOJIOT'NN
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Tab6muna 2. batuMmeTrpruueckoe pacrpeieieHue MajlorojioBoro jukona Lycodes pectoralis B ceBepO-BOCTOUHON 4acTu
OxoTcKOoro Mops B repuof ruapoorudyeckoro jera 1998—2017 rr.

[1yGHHbI, Yacrtora CpenHuii yIoB CpenHsis TNIOTHOCTh Erosacea. 1 Yucio
M BCTPEYAEMOCTH, %| 5y 5 /d TpaNeHNst | KT/d TpaNeHust | K3/km> Kr/km> ’ TpaJIeHU I
<200 0.3 2 0.7 75 26.2 60.3 372
201—-300 20.7 24 2.3 798 76.4 1176.7 208
301—400 55.2 48 5.1 1801 191.7 9584.3 96
401-500 44 .4 40 4.4 1444 164.8 2500.6 81
501-600 37.2 29 2.7 1057 99.3 3099.3 86
>600 4.6 17 0.8 643 31.3 728.3 87

Taomuuna 3. PacrnipenesieHue pa3MepHBIX TPYIIIT MaJIOroJIOBOro iukonaa Lycodes pectoralis o riiydbuHaM B CEBEPO-BOCTOU-
HoI1 yacT OXOTCKOTO MOPS B TIEpHO TMApoJorndeckoro jera 1998—2017 rr., %

Hmuna (TL), cm
[myOuHBI, M n, 3K3 n,, 9K3
<15 15-20 21-25 26—30 31-35 >35 M
<200 — — — — — — — — 1
201—-300 1.9 23.6 24.8 26.1 19.3 4.3 25.1 161 470
301—400 0.6 1.0 2.6 16.9 61.2 17.7 32.6 479 1236
401-500 — 33 7.3 21.2 57.6 10.6 31.1 151 700
501-600 1.7 0.8 5.1 11.9 68.6 11.9 32.0 118 470
>600 — — 50.0 — 50.0 — 29.0 2 35
IIpumeuanue. n, — oblIee YNCIIO TIOMMAHHBIX 0CO0€i, “—” — HeT JaHHBIX. 31ech U B TabJ1. 6: M — cpenHee 3HaUYeHUeE.

Ta6mua 4. CpeqHsisi INIOTHOCTB pacrpeneaeHns (3K3/KM2) MaJIoroIoBoro Jinkona Lycodes pectoralis ipy pa3HOi TeMIiepary-
pe IIPUIOHHOTIO CJIOS BOIBI B CEBEPO-BOCTOYHOM yacTt OXOTCKOTO MOPSI B IIEPHOL, TMAPOIOrNIecKoro jera 1998—2017 rr.

Temmepatypa, PaiioH Tpanenuii, c.1.
°C 51°-52° 52°-53° 53°-54° 54°-55° 55°-56° 56°-57° 57°-58°
<1.0 442 184 379 345 138
1.0—1.2 378 3042 5354
1.2—1.4 89 45 263 506 125 205
1.4—1.6 1012 767 602 335 365
1.6—1.8 427 2045 2378 1325 979 445
1.8—2.0 1384 1424 3482 2530 1961
>2.0 67 677 925 817
Nt 11 24 32 44 17 12 3

HOM M 3armagHoM (56°—57° c.111.) CKJIoHaX BOAgUHbI
THUHPO (tabi. 4).

BoisiBieHBI pa3uuus cpeaHei Maccehl Tena L. pec-
tforalis o y9acTKaM TpaJIoBBIX padoT (Tabm. 5). Y ocobeit
13 I0XKHOTO paitoHa uccienoBaHmii (51°—55° c.11.) oHa
Obl1a cylecTBeHHO Bbiiie (>100 1), yem u3 ceBepHO-
ro (55°—58° c.ur.).

3aduKcupoBaHa CMeHA JOMUHUPYIOIIUX pa3Mep-
HBIX TPYIII C YBEJIMYEHUEM TeMIepaTyphl MPUIOH-
HBIX Boj (Tab1. 6). Tak, 3HAUUTEIBHOE YUCIIO 0cobeit
BOITPOCHI UXTHUOJIOTUN Ne 1

TOM 63 2023

TL 15—25 cM OBUIO OOHApPYXEHO IpH TeMIepaType
<1.4°C. Monoap TL < 15 cM He OblJIa OTMeYeHa Ipu
3HaueHusx >2°C. Haubonee KpymnHbie pbiObI (>35 cMm),
HAoOOpOT, B OONBINEH CTEIIEHW IPUICPKUBATNICH
Y4aCTKOB ¢ TeMIiepartypoii >1.8—2.0°C.

OBCYXIEHHWNE

B OxorckoM Mope L. pectoralis oTMe4eH BOOIb Ce-
BEPO-3aMagHOro NoGepeXbs U B IPUKAMYATCKUX BO-
nmax, y Bocrounoro CaxanmHa, BKiIo4as 3ajl. AHUBa,
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Tabmmua 5. Macca ManorosnoBoro jgukona Lycodes pectora-
lis B ynoBax Mo pa3JIMyHbIM Y4acTKaM CEBEPO-BOCTOYHOM
gacTi OXOTCKOTO MOPSI B TIEPUOJ THIPOIOTMIECKOTO JIeTa
1998—2017 rr.

Paiton Tpanenwmii, c.1i. Macca, Nr
51°-52° 107.2 (20.0—145.0) 11
52°-53° 122.0 (10.4—170.0) 30
53°-54° 113.5 (4.0—190.0) 40
54°-55° 110.2 (4.0—200.0) 50
55°-56° 64.9 (10.0—135.7) 17
56°-57° 58.7 (16.7—100.6) 17
57°-58° 72.2 (20.0—130.0) 4

IIpumeuanne. [Tepen ckoOKkamMu — cpeiHee 3HaYeHKe, B CKOOKaxX —
Mpenesbl BApbUPOBaHUS TOKa3aTesl.

a Takke Ha 6anke Kuramu-fmaro y o. Xokkaimo
(Toyoshima, 1985; bananos, 2000; ®&nopoB u p.,
2003; Anderson, Fedorov, 2004; Honranos, Case-
JaweB, 2013; CaBenbeB u ap., 2014). Kpome aToro Buj
Gurypupyer B CIMCKe UXTUO(ayHbl TUXOOKESAHCKHUX
BoI ceBepHBIX Kypuibckux o-BoB (DEmopos, 2000;
Ieitko, ®Enopos, 2000; IMapun u ap., 2014), onHa-
KO B XOOe MHOTOJIETHUX MCCJIeIOBAaHUI1, IIPOBOAY-
MBIX B 9TOM akBatopum, L. pectoralis He ObLI OOHApY-
xkeH (dymauk, Jonranos, 1992; Opnos, 1998, 2010;
Savin et al., 2019). B yacTHOCTH, B OGIIUPHOI UXTUO-
JIOTMYECKOM KOJUIEKIIUU My3€esI 300JIOTUYeCKOIO NH-
crutyta (3UH PAH, Cankr-IleTepOypr) oTCyTCTBY-
eT KaKoM-1100 MaTepHaJll IO UCCIIeyeMOMY BUIY U3
paiiona CeBepubix Kypui (Balushkin et al., 2011).

BeptukanbHoe pacnpoctpaHeHue L. pectoralis B
HCCIIeMOBAaHHOM aKBaTOPUH (M IO BCEMY MOPIO B 11e-
JIOM) TECHO CBSI3aHO C TEPMHUUYECKUMM YCIOBUSMU
cpellbl OOUTaHUSI U CTPYKTYpOi BOTHBIX Macc OXOT-
ckoro Mop4. ITo manHbeIM MopoikuHa (1966), B tna-
na3oHe oT 100—150 mo 400—700 m 3ajeraeT yHMKaJb-
Hasl ISl JAHHOTO MOPSI TIPOMEXXYTOUHAast BOIHAsI Mac-
ca, TeMIiepaTypa Kotopoii Bapbupyet oT 1.0 1o 2.0°C.
Harmm Matepuaisl MOKa3bIBaIOT, YTO BEPTUKATLHBIN
JIuara3oH obutaHust L. pectoralis MOJTHOCTBIO YKJIa-
IBIBAeTCS B YKa3aHHBIC MIPENesbl 1 10 TeMIlepartype,

U no miyouHe. [IpuypodyeHHOCTb BUlla MpeuMylle-
CTBEHHO K OXOTOMOPCKOI MPOMEXYTOUHOU BOAHOM
Macce U OTCYTCTBUE JOCTOBEPHBIX CBEIEHU I O TTOUM-
Kax L. pectoralis 3a mpenenamu OXOTCKOro Mops
(Honranos, CaBenbeB, 2013; CaBenbeB u ap., 2014;
Savin et al., 2019) mo3BosisieT npeamnojaraTb, YTO OH
SIBJISIETCS] DHJAEMUKOM JIaHHOTO paiioHa.

B xone ananu3za pacnpenenaeHus yiaoBoB L. pecto-
ralis OBIO YCTAaHOBJIEHO, YTO B UIOJIE—CEHTSIOpPE OH
pacrpocTpaHEéH He Ha BCEM IPOTSKCHUU BEPXHEM
Oatnanm 3amagHoit Kamuarky, a oOpa3yeT CKoIlie-
HUS TOJIBKO MexXny 52° u 56° c.iu. (puc. 2). I1pakTu-
YeCKM IIOJIHOE€ OTCYTCTBME BHIIAa CEBEpHEE 3TOTrO
y4aCTKa MOXHO OOBSICHUTh OCOOEHHOCTSIMM THII-
poaorudyeckoro pexuma. [Mo naHHbiM PUTypKHUHAa
(2002), B TEIUIBIA IIEpUO TOlla B paiiloHe BHAIWHBI
TUHPO dopmupyercss aHTUIUKIIOHWYECKAST ILIMP-
Kynssuus Bod. ITo e€ BocTouHO nepudepuu mpoxo-
JIUT MEePEHOC XOJOMHBLIX MOAIIOBEPXHOCTHBLIX BOI B
CTOPOHY 3altamHoKaM4aTrcKoro menbda. [Tocae 3umbl
Ha ceBepo-BocTouHo ctopoHe BianuHel TUHPO co-
XpaHsIeTCs I0XXHBIM OTOK KOMIIEHCALIMOHHOTO Teue-
HUSI, KOTOPOE XapaKTepU3yeTCsI OTPUIIATeIbHBIMU
3HaYeHUSIMU TeMIiepatypbl. OtcytcTBuUe L. pectoralis
B paiiloHax C OTPULIATEIbHOM TEMITEPATYPOU IPUAOH-
HBIX BO ObLIO ToKa3aHo (Saveliev, Metelyov, 2021) u
ISl ceBepo-3araaHoil yactu OXOTCKOTO Mopsl, Ha
3HAYUTEJbHOM IUIOIIAAN KOTOPOi OOJIbIIYIO YacTb
roga pacrojiaraeTcd “smpo xomaomaa” ¢ M30TepMOit 10
—1.7°C (PurypkuH, 2011).

L. pectoralis saBnsiercss Me300€HTaJIbHBIM BUJIOM,
HaCEJNISIOIINM TIPEMMYIIECTBEHHO BEPXHIOK YacTh
MaTEepUKOBOIO CKJIOHA, PEXKe — HUXKHUI Kpail 1Ieb-
¢a Ha mryouHax 143—517 m (Toyoshima, 1985; Ileiiko,
dénmopos, 2000; dEmopos u ap., 2003; IMapuH u np.,
2014). OgHako Mo pe3yJibTaTaM TPaJIOBBIX ChEMOK,
BBITMIOJITHEHHBIX B CEBEPO-BOCTOYHOM 9acT OXOTCKO-
ro MOpsI, TOKA3aHO, YTO 3TOT BUI MOXET HACENISATh U
60b1IMe TIyOorHBI (10 653 M), YTO HECKOJIbKO MEHSI-
€T CYLIECTBYIOIIIee MPEACTaBJICHUE O HUKHEMN TpaHulIe
€ro BepTUKaIbHOTO pacrpocTtpaHeHus. [1o cBeneHusIM
bananosa (2000), L. pectoralis B Bonax FOro-BoctouHo-
ro CaxanHa orMmeuascs B nuamnazoHe 600—800 M, roe
YacToTa €ro BCTPEYaeMOCTU U3MeHsIach oT 7.7 mo

Ta6imma 6. PacripeneneHue pa3MepHbIX TPYII MaJIOTOJIOBOTO Inkoaa Lycodes pectoralis 110 3HaUeHUSIM TeMITEpaTypPhl ITPU-
JIOHHOTO CJIOSI BOABI B CEBEPO-BOCTOYHOM YacTh OXOTCKOTO MOPST B TIepUO TUIpoorndeckoro jera 1998—2017 r., %

Temmeparypa, Hmvua (TL), cm
o n, 9K3.
C <15 15-20 21-25 2630 31-35 >35 M
<1.0 34 62.1 13.8 13.8 3.5 3.4 19.9 29
1.0—-1.2 11.2 41.3 38.8 8.7 25.3 80
1.2—-14 11.1 27.8 11.1 27.8 16.7 5.5 23.8 18
1.4—1.6 4.4 32.6 56.5 6.5 31.1 46
1.6—1.8 3.1 12.3 7.7 30.8 38.4 7.7 28.6 65
1.8-2.0 0.2 0.8 2.9 14.3 64.2 17.6 32.8 544
>2.0 1.8 7.0 14.0 65.8 11.4 31.9 114
BOITPOCHI UXTUOJIOTUN  Tom 63 Ne 1 2023
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Tab6muna 7. [yOuHBI 0OUTaHMS TMKOMOB nonpoaa Furcimanus B pa3IMUHbIX pailoHaX ceBepHO yacTu Tuxoro okeaHa

Imy6ouna, m
Bun y Paiton WcTounuk nHdpopmanmm
min—max |[IpearoJyruTaeMast

L. beringi 138—1091 300—600 CeBepo-3anangHas yactb bepuHroBa mopsi | Stevenson, Sheiko, 2009;
AHTOHEHKO 1 11p., 2012

L. diapterus 146—1300 300—600 CeBepo-BOCTOUHAs YacTh THXOTO OKeaHa Stevenson, Sheiko, 2009

L. hubbsi 265—890 400—500 Kypunbckue octpoBa dEnopos, 2000

L. nakamurae|  130—930 400—700 CeBepo-3aragHasi yacThb SAnmoHckoro mopst | bananos, Comomatos, 2008;
CagenbeB u ap., 2014

L. pectoralis 143—653 300—-500 CeBepo-BocTouHas yactb Oxorckoro Mopsi | Hammm manHbie

HpuMeanne. min—max — Ipeacibl BapbUpOBaHMs IToKa3aTeid.

8.3%. OmHakKO MaKCHMAaJbHYIO TIIyOMHY OOWTaHUS
BUIa aBTOP HE yKa3bIBaeT.

Panee 6b110 nokazaxo (Lynros, 1965), uto B OxoT-
CKOM Mope B 1eJIoM (6e3 IIPUBSI3KN K KOHKPETHOMY
paiioHy) 3HAYUTENIbHbIE YIOBHBI L. pectoralis 3aperu-
ctpupoBaHbI Ha TimyorHax 350—400 u 450—500 M. Pe-
3yJIbTaThl HAIIMX HCCIECIOBAHUII B CEBEPO-BOCTOY-
HOI 4acTU MOpSI TTPaKTUUECKU COBMAAAIOT C 3TUMU
JaHHBIMU. BBICOKME TTOKa3zaTesd 4acTOThl BCTpeuae-
MOCTHU, CpeHell TUIOTHOCTU 1 OMoMacchl HAaMU OTMe-
yeHsl B nuartazoHax 301—400 u 401—500 M (Tabmn. 2).

Cpenm 0JIM3KOPOICTBEHHBIX BUIOB noapona Fur-
cimanus B HacTosiee BpeMs L. pectoralis ocTagrcs
caMbIM MEJIKOBOJHBIM, UMesl HAaUMEHbIIUi nuana-
30H BEPTUKAJIBHOIO pacrnpocTpaHeHus (tadma. 7). On-
HaKo Tpearoyntaemole L. pectoralis TIIyOUHBI B CEBE-
PO-BOCTOUHOM yacTr OXOTCKOTO MOPSI CXOIHBI C TAKO-
BBIMM JUIST IPYTUX BUIOB, TAKNX KaK OCpPUHTUICKMIA
L. beringi v nBynépsiit L. diapterus mukonpsl. Harpu-
Mep, L. beringi B ceBepo-3araaHoil yactu bepuHrosa
MOpsI JIETOM 4aiile oTMeuaeTcst Ha ryorHax 300—600 M,
C MaKCUMMaJbHbIMU 3HAYEHUSIMU TUIOTHOCTU B Ma-
nazoHe 300—400 M M YaCTOTBI BCTPEYAEMOCTU —
400—500 M (AHTOHEHKO U 1p., 2012).

B 11e710M pa3HuIia 1Marma3oHOB BEPTUKATBHOTO pac-
MIPOCTpaHEeHUS TUKOAOB IToapoaa Furcimanus, TIo Ha-
IIeMy MHEHUWIO, B OOJIBITICH CTEIIeHW BBI3BaHA pa3-
JIMIHBIMU TUAPOJIOTUYECKUMHM XapaKTepUCTUKAMU
paitoHOB OOMTaHUS ¥ TeMITepaTyPHBIMU TTPEAIIOUTEe -
HUSIMH KaxXOmoro n3 BUIOB. BeposTHO, sIpKO BEIpa-
JKeHHAasl TTPUYPOUYEHHOCTb K MPOMEXYTOYHOM BOI-
Hoit Macce OXOTCKOro MOpsI TIPEeNATCTBYET pacIIv-
PEHUIO HUXKHUX TpaHull ooutanust L. pectoralis.

L. pectoralis cautaeTcsi OTHOCUTEIBHO MEJIKHAM
BUJIOM, MaKCUMAaJIbHasl JJTMHA KOTOPOTO, COITIACHO JIN-
teparypHbIM gaHHBIM (bopeir, 2000; lonranos, CaBe-
nweB, 2013), He npeBobiiaeT 35—37 cm. [lonydyeHHbIe
pe3yJibTaThl YKa3bIBalOT Ha TO, YTO 3TOT BUA MOXET
MOCTUTATh HECKOJIbKO OONBIMX pa3mepoB (mo 39
CM), YTO B HACTOSIIIUI MOMEHT AelaeT €ro CaMbIM
KPYIHBIM TIpeacTtaBuTeeM nonpona Furcimanus.
dnst  cpaBHeHMA: MaKCUMaJbHBIE  pa3Mephl
L. beringin L. nakamurae ve npeBbiaior 37 (AHTOHEH-
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Ko U ap., 2012; Jonranos, CaBenbeB, 2013), a L. diapte-
rus — 34 cM (Stevenson, Sheiko, 2009).

B xone Hamux nucciemoBaHU oOHapy:»KeHa cMeHa
npeobagamIInX pa3MepHbIX Ipynn L. pectoralis c
yBenmmaeHneM ImyonHEL. B nnammazone 200—300 M no-
MUHHMPOBAJIU cpeaHepasMepHbie ocoon 7L 15—30cm, a
Ha OONBIIMX DTyOUHaX mpeobaganu peiosl 7L > 30 cm
(tabn. 3). Kpome Toro, Mbl OTMETWIN Pa3IMIMs CPEI-
Hel Macchl L. pectoralis MexXny ydacTKaMU TPaJIOBbBIX
pab6ot. Menkue ocodu (<80—100 r) 3apeructpupoBna-
HBI B YJIOBaX IPEeUMYILECTBEHHO ceBepHee 55° c.111. B
paitone Bnaguael TUHPO u mpunerarommx ygacr-
Kax (tabiu. 5). Mcxond w3 3TUX AJaHHBIX, BO3MOXHO
MIPEIIOJIOKUTE, 9TO L. pectoralis MOXKET cOBepIIIaTh MM~
rpalyu Kak rmornepex (B IMPOTHOM HaIIPaBJIEHUN ), YTO
nokasaHo s L. nakamurae (CaBenbeB u 1ip., 2014), Tak
¥ BIIOJIb MAaTEPUKOBOI'O CKJIOHA — B MEPUANOHAJIFHOM
HampaBJieHUU. B To ke BpeMs sIBJIsIeTCs JIM paiioH
BraanHel TUHPO mocTOSITHHBIM MECTOM OOUTAHUS
Mooy L. pectoralis (a BO3MOXHO, Y IPEUMYIIIECTBEH-
HOT'O HEpecCTa), MoKa OCTAETCsI HEM3BECTHBIM U3-3a OT-
CYTCTBUS JAHHBIX 34 IPyTYe CE30HHI.
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BriepBbie mpuBeneHa cpaBHUTENbHAsI XapakTepucTruka pocta cura Coregonus lavaretus ypaibCKUX MPUTO-
KoB p. [leyopa, nmpeacTaBiIeHHOTO, MO-BUANMOMY, XUJIOM (hopMoii. TeMIT pocTa cura B MI3y4eHHBIX peKax
3HAYUTEIBbHO PAa3/IMYAETCs, UYTO CBUACTEIBCTBYET B MOJIb3Y MPEAMOJIOXEHUSI O CYlIeCTBOBAHUM B MIEYOP-
CKOIf peUHO cHCTeMe JIOKATBHBIX TPYIIITMPOBOK, TPUYPOUYESHHBIX K pa3HBIM y4aCcTKaM 3TOT0 peYHOro 6ac-
ceitna. B pekax Uinbiu, Kockio u BepxoBbsix p. [Tewopa (CeBepHbIii Ypair) pacdyuCIeHHbIC IJIUHBI TeJIa U TT0-
KazaTeJIm CKOPOCTH JIMHEITHOTO POCTa CYIIeCTBEHHO He pa3nJaloTcs. bim3kue TeMIbl pocTa OTMEUEHBI y
cura U3 paBHMHHBIX TPUTOKOB p. [Tedopa (HHU30Bbs pek Kockio u Yca). B pekax [MpunosasipHoro Ypaia uz-
MEHUYMBOCTB ITOKa3aTesiei pocTa cUra CylieCTBEHHO BhIIIE. YienbHask CKOPOCTb POCTa CUTA B TIEPHO, TIPE/IIIe-
CTBYIOLLMI IOJIOBOMY CO3PEBAHUIO, ITOJIOXXMTENBHO KOPPEIUpPYeT ¢ GoMaccoii 6eHToca B BooToke (p, = 0.57
no CrimpMmeny, p = 0.04), Torma Kak 3aBUCUMOCTh OT KJIMMaTHISCKIX YCJIOBUIA MEHee CyIIeCTBeHHA.

Karouesbie cro6a: pedHbIe 3KOCUCTEMbBI, OOBIKHOBEHHBII CUT, IMHEMHO-BECOBOI POCT, boMacca 6eHToca,

ypaJibcKue puToku p. [Tevopa.

DOI: 10.31857/S0042875223010022, EDN: CYTDLR

PocT XXMBOTHBIX KaK CJIOXHBIN MPOIECC YBEIIH-
YeHUST pa3MepoB Tela TIPENCTaBIsieT cOO0I pe3ysibTaT
B3aMMOJIEMCTBUS OpTaHU3Ma CO BCEM KOMILIEKCOM
¢axTOpOB cpenbl 00UTAHMS. Y MHOTMX BUIOB PHIO YBE-
JIMIeHWE pa3MepoB TeJla He MpeKpaliaeTcs Ipu I0-
CTUXXEHUU MOJIOBOM 3peJIOCTU, a IPOAOJIKAeTCs Ha
MPOTSDKEHUH BCETO MIepUoIa MHANBUIYATEHOTO Pa3BH-
THsI, 3aMEUISISICh TI0 Mepe MPUOIDKEHUS K TpenesTb-
HbIM pa3mepaM (MuHa, Kiesesaib, 1976; SIpskombek,
2011). I1pn 3TOM M3MEHYMBOCTh POCTA MOXET BIIUSITh
Ha Bapyalfy TTapaMeTpOB XKM3HEHHO cTpaTeruy prIo
Y BO MHOT'MX CJIy4asiX CBsI3aHa ¢ (popMooOpa3oBaHUEM
(Iredyanze, 2001). Bc€ 310 103BOJISIET paccMaTpUBaTh
XapakTep pocTa B Ka4eCTBE OMHOTO M3 BasKHBIX MHIWKA-
TOPOB COCTOSIHUSI TIOIYJISILUI PBIO, MCHOIb30BaTh €T
TIpY OIIeHKE TIPOMYKTUBHOCTH BomoéMa ( HUKoIbCKMit,
1974; Hredyanze, 2010; SApxombek, 2011), yunuTeiBaTh
MpU pa3paboTKe Mep, HalTpaBJeHHbIX Ha OXpaHy U pa-
IIMOHAJTEHOE UCITOJTb30BaHNEe PHIOHBIX PECYPCOB.

OCoOBIif MHTepeC TPEICTABISIOT UCCIeTOBAHUS
mpoliiecca pocTa pelo, oonTammmx B BogoéMax EBpo-
neiickoro CeBepa B CypOBBIX KITMMaTUYeCKUX YCIIOBU -
X (HU3KHME TeMITepaTyphbl 1 KOPOTKMIT BereTallmoH-
HBII TIepMOM) 1 SKCTPEMAaTbHBIX YCIOBUSX TOPHBIX U
MOJTYTOPHBIX BOJIOTOKOB C X BBIPXKEHHOI BEPTUKAJb-
HOW 30HAJIBHOCTBIO M HU3KOM KOPMHOCTBIO. MMeHHO
TaKWUM MapaMeTpaM COOTBETCTBYIOT YPAITLCKHE TIPUTO-
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KU KpynHeiiieit ceBepoeBpomneiickoii p. [leuopa, Bo-
JIOCOOPBI KOTOPBIX 3aHUMAIOT OOIIMPHYIO 00JIacTh 3a-
nmagHbiX ckioHoB CeBepHoro, ITpumnonsipHoro u Ilo-
JISIPHOTO Ypaina.

OpHyM 13 HanboJjiee IMPOKO PACIIPOCTPAHEHHBIX
BUIOB PBIO €BPOIIEICKOro ceBepo-BocToKa Poccuu s1B-
JisieTcsl 0ObIKHOBeHHbIN cur Coregonus lavaretus (Lin-
naeus, 1758). B Poccuu apean 3Toro uupKyMmIossip-
HOTO BHa, pacripocTpanéHHoro ot CeBepHOU ATiIaH-
TUKU 10 Ansicku 1 KaHaapl, BKiTIodaeT B ce0sl BOTOEMBI
bacceiina CeBepHoro JlemoButoro okeaHa, ot ba-
peHneBa n bemoro mopeii 1o Yykorkn (PemeTHmkoB,
1980; Atnmac ..., 2002). B 6acceiine p. Iledopa cur
00UTaET MPAKTUUECKU IIOBCEMECTHO OT YCThSI A0 BEPX-
HEro TeYEHMSI PeKU 1 €€ MPUTOKOB (BIUIOTH A0 MOIY-
TOPHBIX M TOPHBIX YYaCTKOB), BCTPEYAETCS] BO MHOTUX
03épax U IpUIaTodHbIX BogoéMax (Cumopos, 1974,
ConoBkuHa, 1975; CunopoB, Pemernukos, 2014; ITo-
Homapes, 2017).

Ilewyopckuit cUr OTHOCUTCSI K MaJIOTBIYMHKOBOI
¢dopme: uncio KabepHbIX THIYMHOK y PHIO B Pa3HBIX
yacTsx 6acceitna He npessiaeT 30 (17—30) (Cumo-
posB, PemerHukos, 2014). CooOlieHrue O TOM, YTO B
03. KocmuHcKoe 1 BepxHeM TeueHuu p. Kocma (6ac-
ceiin p. LlnibMa, KpyITHOTO JI€BOTO IIPUTOKA HUKHE-
ro teueHus p. Iledopa) MoxeT oOMTATh CPEeaHETHI-
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Tabomuna 1. XapakTepucTuka BOJIOEMOB, IEPUO UCCIIETOBAHWI U YMCIIO U3yYeHHBIX ocobeii cura Coregonus lavaretus

.. TTopsinok BonoToKa no OTHOLIEHUIO Ilepuon
Bonoém (yuyacrok) .. . . Yucno pbi0, 3K3.
K p. [1eyopa u Bomo€M, B KOTOPHIi OH BHamaeT™| HcCleqOBaHUI, IT.
CeBepHbIii Ypan
P. Yubs 1-i1, p. Ileyopa Cenrts6ps 2013 12
P. Ilegyopa (BepxHee TeueHwne) | 0-i1, bapeHeBo Mope 2003-2012 25
P. Unbiu 1-i1, p. [leyopa 2014—2015 50
IMpunonsipusiii Ypan
P. Manmrii [TaTox 2-11, p. lllyrop 2001—-2007 46
P. bonbmroii [Tatok To ke 1999-2016 17
P. Illyrop 1-i1, p. Tleuopa 1985—1989 157
P. Banrsip 3-i1, p. Kockio Hironb 1993 12
P. Koxxum To ke 1993—1995 59
[MonsapHelii Ypan
O3. IIporouHoe p. Manas Yca (nputok p. Yca) Asryct 1999 70
03. Ky3bThI p. bonbias Yca (mputok p. Yca) ABryct 2006 35
Tleyopckasst HUIBMEHHOCTh

P. Kocblo (HuxHee TeueHue) |2-it, p. Yca 1993—1995 106
P. Bonbiiast CeiHst To xe Hironb 2002 34
P. Yca (cpenHee TeueHue) 1-i1, p. ITedopa 1995—1997 155
IIpumeuanne. *[17151 03€p yKazaHbI peKU, K 6acCeifHY KOTOPBIX OTHOCSITCSI 3TH 03€pa.

yuHKOoBasg (popma cura (Pacdukos, 2019) Tpebyet no- MATEPUAII U METOJUKA

MOJHUTEJIbHOMN IIPOBCPKH.

Poct cura Ha ceBepe Poccun ncciaenoBaH KpaiiHe
HepaBHOMepHO. bojiee mogpoOHO OH U3y4eH B BOJIO-
émax Kapenuu (IlepBosBanckuii, 1986; Jdsarios, 2002;
CaBocuH u 1p., 2016; Crepiaurosa u ap., 2016; WUnb-
MacT u ap., 2018), Konbckoro nmonyocrposa (Pemer-
HuKoB, 1980; Mouceenko, 2002; 3y6oBa u ap., 2016)
u 3anaga Cubupu (Cnenb u ap., 1990; Dkonorus ...,
2006; ITomos, 2007; MenbH4YeHKO, bormaHos, 2014).
B T0 ke Bpemst uMeeTcs JIUllb BeCbMa OrpaHUYeHHast
vH(OpMaLIKs O pOCTE ITEYOPCKOTO MOTYIIPOXOTHOIO
cura (ITporononos, 1983; KosemuH, 2016), cura-mbi-
XbsiHa B BogoéMax borbiiesemenbekoit TyHaphl (Cu-
nopos, 1974) u psane nputokos p. [Tedyopa (KyuuHa,
1962; ConoBkuHa, 1962; TymanoB u ap., 2013; Cuno-
poB, PemerHukos, 2014). CoBepllleHHO HEU3y4eH-
HbIMU B 3TOM OTHOIIEHUM OCTAIOTCSI IPYIIUPOBKU
cura, oOMTAaIOINE B ITOJIYTOPHBIX Y TOPHBIX BOOOTO-
Kax, IPUypOYCHHBIX K Ypajibckomy xpeoTy. [Tpenmer
HaCTOSIILIETO MCCIIeIOBAHUSI — OCOOEHHOCTU pOCTa
ATOrO IIMPOKO PACIIPOCTPAHEHHOTO BUIA B YCIIOBUSIX
MPENMYIIECTBEHHO HU3KUX TeMITepaTyp U KOPOTKO-
ro BereTallMOHHOIO Mepuoia BOAOTOKOB, MpUHAaJIe-
XKalllX K OMHOMY pe4YHOMY OacceiiHy, HO pacIioyio-
>KEHHBIX TIPU 3TOM B Pa3HBIX MPUPOIHO-KIMMaTHUE-
CKUX 30Hax Ypaia.

Iems paboOTHI — MCCAEIOBATH TPYITIIOBYIO N3MEH-
YUBOCTb POCTA CUTa, HACEJISIIOILETO TeYOPCKUE MPpU-
TOKM 3aMagHbIX cKiIoHOB CeBepHoro, [TpunosispHo-
ro u IlonsipHoro Ypana.

Marepuan cobpaH B MEpUOA OTKPBITON BOIbI C
1985 1o 2016 1T. Ha ypabcKUX TpUTOoKax p. [leyopa
1—3-ro mopsinkoB: YHBs, BepxoBbs [lewopsni, Unbry,
Ilyrop, Maunwsiii ITatok, bonbiuoii ITaTok, BaHrsip,
Kocrkio, Koxxum, bonbiras Ceinas (puc. 1).

J1s1 cpaBHEHMS TaKKe MCITOJIb30BaJIM TaHHBIE T10
POCTY CUTa U3 TOPHBIX 03P OacceitHOB peK bopimas
1 Manas Yca. OT0B cura mpoBOAWJIM B OOJBILIH-
CTBE CTyd4aeB CTaBHBIMU XKa0ePHBIMU CETSIMU C sTYEEi
20—40 mMm. Kpome Toro, B psae ciaydaeB (pexku Ko-
Cbl0 U BaHTBIp) MCHOJB30BaIU TSIIOBBIE HEBOIBI
nnnHoit oT 30 mo 90 M ¢ sayeéit 40 mm. Beero B xone
paboOThI U3YIMJIN POCT 778 3K3. cuTa U3 pa3HbIX BOJIO-
€MOB 3aMajgHOro MakpocKjaoHa Ypaina (tabiu. 1).

Buonornyeckuii aHanu3 MPOBOAWIM Ha CBeEXe-
MMOMMaHHOM MaTepualie 10 CTaHAAPTHOW METOIUKE
(IpaBouH, 1966; Cunopos, PeretHrkos, 2014). Mac-
Cy TeJia pbI0 ONpeaeIsiiiv C TOUHOCTBIO 110 1 T, IJIMHY Te-
na 1mo Cmurry (FL) — ¢ ToyHOCTBIO 10 1 MM. Yelryio
IUIST OMpenesieHrsT Bo3pacTa oToMpaau U3 IepBoOro—
BTOPOTO YEIIYIHOTO psifia Haa OOKOBOI JIMHUEH, O,
CIIMHHBIM IUTaBHUKOM. OnpenenacHUe Bo3pacTa U U3-
MEPEHUS YElIyHd OCYILECTBISIN C TIPUMEHEeHUEeM O1-
HOKysipa (yBeaudeHue 2 X 8). PeTpocIieKTUBHBbII
aHaJIU3 pOCTa PBHIO BBINOJHSUIM METOOOM OOpPaTHOIO
pacumciaeHus: no opmyJie TIPSIMOM MPOITOPIIMOHATb-
Hoctu Jlea (UyryHnosa, 1959; Hredyanse, 2001). 3a
roI0BOE KOJIbLIO IIPMHUMAJIN BHEIITHIOIO I'PAHMILY 30-
HBI BBIKJIMHUBAIOIINXCS CKIepUTOB (PelreTHUKOB,

BOIPOCHI UXTUOJIOTUU Ne 1

TOM 63 2023



POCT CUTA COREGONUS LAVARETUS (SALMONIDAE: COREGONINAE) 41

C.II.
va&:’:’ &
Ty 3
68° __f“\._\ R
—
11
A
. 12
o o A
}—-(-j BCPHLI Oapriny - ~—-:}
e 3.5 —
P
§ ) S |
3
“"9,5,6 % i
64° i
N 5
§ YCO[OPCK s .’-
Q IS '
$ I
Q@
N @
g
S
Koiiroponok
48°

Puc. 1. Kapra-cxema 6acceiiHa p. [ledopa. Mecrta cbopa Marepuania (®) u BODoEMBI (31ech U Ha puc. 2, 3): I — p. YHbs, 2 —
p. [leyopa (BepxHee TeueHue), 3 — p. Mnbru, 4 — p. Mansriii [1atok, 5 — p. boabinoii [1atok, 6 — p. Llyrop, 7— p. Banreip, § —
p. Koxwuwm, 9 — p. Kocsio, 10 — p. bonbiuas Ceinsi, 11 — o3. [IpotouHoe, 12 — 03. Ky3bThl, 13 — p. Yca (cpenHee TeyeHUE).

Macmra6: 40 kM.

1980; Aredyan3e, YepHnona, 2009). C 1elbio CHIKe-
HUSI TOTPEIIHOCTEN IIpU OIIpelesIeHuH BOo3pacTa U’
OLIEHKU POCTa BCEe U3MEPEHUS MTPOBOAVII OOUH OTle-
patop. JJst KaxXaoi 0coOM pacCUMTHIBAIN YOSIbHBIE
CKOpPOCTH JIMHEMHOro pocra mo ¢gopmyne IIManb-
rayzeHa—bpoau, misi HEeKOTOPBhIX BbIOOPOK (IJIMH-
HBIIl BO3PACTHOM psiA U OO0NbIION 00BEM BHIOOPKU)

BOIMIPOCHI UXTUOJIOTUN  T1OoM 63 Ne 1 2023

OIpeAe/sii TapaMeTphbl ypaBHEeHUsI pocTta bepta-
nmandu (Muna, Kinesesanb, 1976; Arebyanse, 2001).

PE3VYJIBTATDI

B Hammx cOopax CUT OpeacTaBieH OCOOSIMU IeCsI -
TH BO3PACTHBIX Ipymn — 1+—10+ (tabin. 2). Bo3pact-
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Hasl CTPYKTypa 1 MaKCUMAaJIbHBIE pa3Mephl OTJIOBJICH-
HBIX PbIO B pa3HbIX BOAOEMAX 3HAYMTEIBLHO pa3iidya-
foTcsl. Hanbomblme pasMepbl M BO3pAcT XapaKTEPHbBI
IIJII BBIOOPOK CHUTa, COOPAaHHBIX HAa TPYIHOMOCTYITHBIX
yJacTKax TOPHBIX M MTOIYTOpHBIX peK CeBepHOro Ypana
(pexu Wby, Bonabioii ITatok u Illyrop), B p. Ycau
HIDKHEM TeUeHUM e€ TIpuTokKa — p. bombimas CerHs.
OnmHako B OOJIBIIMHCTBE CIydaeB JOJISI TAKUX 0COOEi
HeBeJIMKA, a B yJIOBaX Mpeo0j1amaloT peIObl BO3pacTa
3+-5+, FL 250—300 mM 1 maccoit 200—300 1.

PasMepnl 0IHOBO3paCTHBIX 0COOEM B pa3HbIX BO-
JoéMax BapbUPYIOT B IIMPOKUX Mpeaesiax: pa3indus
cpenHei mHbI Tena — oT 10 (B rpymme 3+) no 40%
(B rpymmie 7+), Maccel Tesia — oT 90 o 260% (Taba. 2).
COop MaTtepuajia B pa3HbIe TOIbI U IEPUOIbI TOAOBOTO
LIMKJIa, a TAKXKE PA3INYArOLIAsCHd BO3PACTHAS CTPYKTY-
pa YyJI0BOB OCJIOXXHSIOT METOJMYECKU CTPOTOE COIO-
CTaBJIeHWE pa3MepPHO-BECOBBIX XapaKTEPUCTUK CUTa
WCCIIEIOBAaHHBIX BOOOEMOB Ypasa. TeM He MeHee, B
Bo3pacTe 4+—5+, Korma y cura B ypaJIbCKUX IIPUTOKAX
p. Iledyopa oTMevaroTcst TiepBbIe ClTydan TOJOBOIO CO-
3peBaHUsl, cCaMble KPYITHbIE pa3Mepbl UMeJIh 0COOU, OT-
JoBineHHbIe B 03. [IpoTouHoe (6acceiin p. Manasa Yca)
1 B pycjie CpeaHero TeyeHust p. yYca. PoiObI U3 pek
Maunwriii [Tatok, Banrsip, bosnbiast CoiHs 1 03. Ky3b-
Tel (OacceitH p. bomblmas Yca) xapakrtepusyloTcs,
Kak rnpaBuio, MeHbuMU (p < 0.05) cpenHuMU 3Ha-
YEHUSIMU JJIMHBI U MAcChl TeJia IO CPABHEHUIO C Pbl-
O0amu u3 apyrux BomoéMoB. HaunHas ¢ Bo3pacra 5+
3aMeisieTcs pocT cura u B p. Koxum. Orta TeHaeH-
LIMsI, XOTSI U HE CTOJIb UYETKO, MPOCIEKUBAETCS U B
cTaplMx Bo3pacTHhIX rpynnax. Hanbonbuimmu pas-
MEPHO-BECOBBIMU MOKAa3aTeJISIMU 00JIafaloT PhIObI B
pekax UMby, [lyrop, Kockio u Yca.

Hs1 Gosiee AETAIBHOTO CPaBHUTEIbLHOIO U3yde-
HUSI POCTa CUTa IPOBEACHBI OOpaTHBIE PACUMCIICHUS
IJIMH Teya. JIaHHBIM MOOXOMA MO3BOJISIET HE TOJBKO
BOCCTaHOBUTH pa3Mephl PhIObI B MPEAbIAYIINE TOIbI,
HO U CHU3UTh OIIMOKY, CBSI3aHHYIO C Pa3IMUYMSIMU
MIPUPOCTOB TEKYILETO rofa MPU CpaBHEHN N MaTepHra-
JIOB, COOpaHHEBIX B pa3Hoe BpeMst (UyryHoBa, 1959).

Cyns 10 pe3ynbTaTaM OOpaTHBIX PACUMCIIEHUIA,
CUT U3 Pa3HBIX yPaIbCKUX BOAOTOKOB pa3indacTcs 1
mo xapakrepy (chopma KpUBOi1), U 1O CKOPOCTH JIU-
HeWHOro pocta (yroja HakKJIOHa KpuBoii). B TeueHue
MEePBBIX TPEX—YETHIPEX JIST JKM3HU KpUBasi pocTa CHU-
ra HOCUT TMPaKTUYECKU MPSIMOJMHENHBIN XapakTep.
Hanee, Mo Mepe yBeIUUEeHUsI BO3pacTa, B OOIBIINH-
CTBE BOJTOEMOB POCT PHIO TTOCTENIEHHO 3aMeJISICTCS].
IIpu >TOM CHUXXEHUE YACABbHOII CKOPOCTU pOCTa B
pa3IMYHBIX BOOOEMAX TTPOUCXOINUT C PA3HOM MHTEH-
CUBHOCTBIO (Tabiy. 3), 4yTo oTpaxaeTcsl Ha (opme
KPUBBIX, OMUCHIBAIOIINX MU3MEHEHUE CPENHUX IIUH
tena (puc. 2). B utore ecim cpegHue pacuncieHHbIE
IJIMHBI CUTA TIEPBOTO roja XU3HU U3 Pa3HbIX BOAOE-
MOB MOTYT paszianuarbcs Ha 30 Mm (57—87 MM), TO B
BO3pacTe YETBIPEX JIET 3TA pa3HULIA COCTABIISIET OKOJIO
100 MM (195—296 MM), a K KOHILY BOCBMOTO T0OJ1a pa3JIf-

Yme pacYMCIEHHBIX IJIMH MOXKeT JocTuraTth 150 MmMm. 3a-
MEIJIEHHBI POCT XapaKTepeH s PhIO, OTIOBIIEH-
HBIX B pekax Masiit [1aTtok n Koxum. ITpu aToMm 3a-
MeIJIeHHEe POCTa B MEPBOM BOHOTOKE OTMEUEHO CO
BTOPOTO TroJia XX1U3HHU, B p. KoxxuMm — ¢ 1mecToro.

B npyrux m3ydyeHHBIX peKaxX CUT pacTéT 3aMETHO
opicTpee. CXOOHBIM TEMIT POCTa CUT'a MOXET OBITH B
BOJIOTOKaX pa3HbIX JaHAIIA(hTHBIX KOMIUIEKCOB Ypa-
na: pexkax Mnera, IMevopa, Illyrop u boawmoit [TaTok
(Bomoroku CeBepHoro Ypana), p. Baureip (ITpuno-
JISIpHBIA Ypain), p. Yca u HrkHeM TedeHuu p. Kockio
(ITeyopckass HUBMEHHOCTb). MaKCUMAaJIbHO OBICTPBINA
JIMHEWHBIN pOCT OTMEUEH y cura p. Manas Yca, Hary-
smmBaBierocs B 03. [Iporounoe (IlonsipHEIil Ypain).

HMcrionb3oBaHue mokazartess yAeJabHOM CKOPOCTU
poCTa II03BOJISIET CPAaBHUTH TEMIT YBEJIMYCHUS IIMHBI
TeJsia pbIO Ha pa3HbIX ATalax Xu3Hu. B mepuon, npen-
IIECTBYIOIINII MOJOBOMY CO3pE€BaHUIO (CO BTOPOTO
10 YETBEPTHINA oAbl >KM3HU), HAMOOJIbIIEl CKOPO-
CTBIO POCTa XapaKTepu3yeTcsl CUT u3 bacceiiHa p. Ma-
Jnasg Yca. MuHMMaIbHbIE 3HAUEHMSI TOIO IT0Ka3aTe-
JIsSI OTMEYEHHI y pbI0 U3 p. Maselii [Tatok u 03. Ky3bThI.
B ocrtanbHBIX MCClIenoBaHHBIX BOIOTOKAX ITOKA3aTeIn
CpemHeil yaenbHOM CKOPOCTH POCTa IIPUHUMAIOT IIPO-
MEXYTOUYHBbIC 3HaUeHUs1. OTMETUM, UTO yAeJbHasi CKO-
POCTb pOCTa OMHOBO3PACTHBIX ITOJIOBO3PEJIBIX PHIO (Ha
5—8-M rojgax xXnU3HU) B pa3HbIX BOJOEMAX CYILLIECTBEH-
HO He pasznmndaercs (Tadi. 3).

I'pynmoBoif AMHENHEBIIT pOoCT cUra B BEIOOPKAX,
BKJIFOYAIOIIMX B ce0s ocobeil cTaplinix BO3PacTHBIX
IPYIII, XOPOIIO OIMUCHIBAaeTCsl ypaBHeHUEM pocTta bep-
tananpu (R? = 0.87—0.92). Pe3ynbTarsl pacyéTos,
BBITIOJITHEHHBIX Ha OCHOBE TaHHOM MOJEIU, JEMOH-
CTPUPYIOT 3aMeJIEHHBII POCT CUTa, OOUTAIOIIETO B
pekax Manprii ITatok, Koxum m Bonpmas CeiHs
(puc. 3). PaccuutaHHast acUMITITOTUYECKAsI TIPEAETb-
Hasg mmHa Tena (L) cura B 3TUX BOJIOTOKAX (COOT-
BeTCTBEHHO 432, 392 u 365 MM) 3HaUnTEIbHO (B 1.2—
1.9 paza) HuXe, 4yeM B Apyrux pexkax (537—692 mwm).
ITpu 3TOM CKOPOCTh AOCTUXEHUSI MpeaeIbHON AIH-
HbI (KoHCcTaHTa K B ypaBHeHUM bepramaHom) y peio u3
pex KoxxuMm (K= 0.234) u bonbias Cerast (K= 0.254)
3aMETHO BBIIIIE, YEM y CUTA U3 JIPYTUX YPaTbCKUX
nputokoB p. Ileyopa (0.103—0.181). Cur p. Mansriii
ITaTtok Tipu OTHOCUTETEHO HEOONBINION L., XapaKTepu-
3yeTcsl HU3KOW CKOPOCTBIO TOCTMXKEHUS Je(PUHUTHB-
Horo pa3mepa (K = 0.147). OTMeTuM, 4TO B IIEpEUMC-
JIEHHBIX BOOOTOKAX, a Takke p. Mibra (L., = 537 Mm)
3HaYeHUs aCUMMTOTUYECKON JIMHBI Tejla OTivya-
IOTCSI OT MaKCUMaJIbHbIX 3apETUCTPUPOBAHHBIX pa3-
MepoB phIO He Ooiiee yeM B 1.2 pa3a. B pekax Ilyrop,
Kockio, Yca u BepxHem TedeHuu p. [ledopa makcu-
MaJibHbIE pa3Mepbl OTJIOBJICHHBIX PBHIO (Tabi. 2) B
1.4—2.0 pa3a HIKe, YeM pacCUYMTaHHbIC 3HAYeHUS L,
(cooTBeTCTBEHHO 572, 692, 637 1 672 MM).

BOITPOCHI UXTUOJIOTUHA Ne 1

TOM 63 2023



43

POCT CUTA COREGONUS LAVARETUS (SALMONIDAE: COREGONINAE)

Larr ‘Loedeog

(9)s8¢ (8)89¢ (9)ore (€)oo |(@DvFoII
— — — — — [ML9eRY €O
67€—8€T 00€—LTT ¥87—0TT L1T—00T | 1SI—S01
(6€)tF8ze | (z)eF89¢C (6)00T
— — — — — — — QOHKOLOd]] €0
88€—10¢ 01€—6¥C SIZT—181
B (1) (1o | GcFice | ODvFLve | W) Fove | (€1)8F 81 | (Lo)sFiLT | (Ly)sF8IT |(€1)8 F LST vk
96€ | vTh—78€ | Sov—gee TLE—81€ 8LE—TI€ $8€—0LT 11€-01¢ 987691 | LlT—+Tl
(¥)10€ (8)¥eT (o)vFrer | (D)iee
— — — — — — BHI9)) BRM4I0q “d
€T€—SLT 657—S1¢T €LT—061 vTT—81T
B B (T)v6s (8)z6g (Ln)9oFLse | (90)LFcee | (1e)sF18T | (L1)LFLstT (s)vic B ora00%] -
6Tr—6SE | SIv—0LE T1v—80€ 8LE—8ST 8SE—LET 91€—61¢ TTT—661
(7)s9¢ (1) (1) (+1)S F 00¢€ (L)68C (Ly)sFrer | (L1)eFeoT
&I _ _ NS NS — WHMXKOY ‘d
LLE—TSE see €0¢€ 0£€—79¢C 81€—SST ¥97T—€61 677—€81
(1) (7)z6t (S)89¢ (¥) 6T
— — — — — — — diaiHeq ‘d
8¢ £67—167 187—€5T 997—6€T
B B (1) (2) L9 (v)sse (csFvee | (in)vFsoe | (bS)eFesT | ()T Fae (1) GoIAT 4
80 TLE—T9¢E 89€—The 0vE—SLT 795—8ST 60€—261 8b7T—€81 0T
(1) (1) (1) (01) L F €0¢ (¥) 29T .
— — — ~7 ~ - — — JoLe[ [ Yomdroq g
ISt €ze e €66—TLT 88T—¢€1¢
(e)Lze | (6)61€ | (1IN)9F9I€ (6)s1¢€ (€1)LFs6t (1)
— - — — — Sole] udIeA ‘d
9S€—T1€ | 0SE—16T | 0SE—SST ¥8E—T8T $E€—69C 65T
(1) (@) eey (1) (1) (8)862 (17)9 F L9t (9)L¥T .
_ AL — 7 ~7 — hIaI] ‘d
88v | 6Sh—sS¢ It 9LE 80€—08¢ 97€—9€T 657—0€T
B B - . . (@rrg (o1)LFT6T (L)Lst (9)1¢€T B (OMHOROL 00H
0vE—18C 126692 087—6€T SST—H61 -xdog) edonal] ‘d
(1) (L) L9z (v)8et .
— — — — — — - — BIHL d
S6T 01€—T€T 65T—0€T
W ‘("74) eHULT
+01 +6 +8 +L +9 +< +¥ +¢€ +C +1
woorog

edoR9[ ] ‘d BHHMQ90kQ Xed9€0 U XBM01L0T0d XUN9IredA 4 snja.4pap) snuo3a40)) BINd NQ0J0 XI9HLOedeogOHeRd BOOBIW M BHUL]] ‘T BIIUIQR],

2023

o 1

TOM 63

BOITPOCBHI UXTHUOJIOI'NHN



XI9HHRY LOH — . —,, i€ "IQBL d K 909I¢ g19d OLroMh — XBMQOMD 4
{(cede ]2 m1dograd OWQ100 UdL I9HITEUdLI UNQUITIO BUHOhBHE) BMQUITIO 019 M QUHOhBHE 99HIAdD — YoLdoh ol ‘BIrdLeeedol BMHedodnaded 191rorddil — YOLAOh TeH OMHRhIWHA] |

(9)oLz (8) L0z (9)r1 ()18 (et Fs1
— — — — — MML9eRY] €0
SSh—I€1 097911 $97—96 06—¥L €11
(L1 Feor | (81)LFsee (6)€6
— — — — — — — QOHKOLOd]] '€
89S—LL€E T0€—€81 €71-19
B (1) (e)vo6 | (1)esFsoL | (OD9TF LLy | (WT)9T F 1Ly | (€1)9e FTiv | (92)81F$9T | (OW)6 FSTI |(T1)OI F £F vk 4
0TL | 0T01—208 | 0I0I—SED 085—98¢ 08L—S0€ 0€L—STT 16€—101 00€—0% YTI—L1
(¥)oge (8)6€1 (02)8 F €v1 (@611
— — - — — — BHII)) Bem4roq ‘d
LSY—9€T S0T—L6 0€T—SL STI-TI1
B B (2)598 (8)688 (LD)0S F L9 | QST F9vy | (1€)81F 69z | (L1)ozF oz | (S)001 B 01003 -
00T1—0€9 | 0L0T—00L | 00TI—06€ 01L—T61 00S—2¥1 0L£—001 0€1-1S
" ()ocL (1) (1) (+1)€T F 8¢¢ (L)182 (LD)T1F291 | (LD9F 001
5 _\wVRE _ _ NS ~r — WXKOY ‘d
o 0v6—0TS 01Y 0S¢ 0TS—0€T 0£€—0T 092—06 091-0L
<
= (1) (7)88¢ (s)LeT (¥)LLT
@) — — — — — — — diaiHeqg ‘d
= Sv8 €67—€8C €L7—80C 97T—6¥1
O
= B B (1) (1) (©)ets | (@)ozFies | (op)prFoce | (bS)LF9L1 | (Iv)t FS01 (1) 01T
AKn, 0S8 029 $L9— V8¢ bov—LYT 0LS—6L1 79¢—18 $S1—09 I
= (1) (1) (1) (01)91 F 80€ (v)voT o
_ _ _ N S ~7 — — Jqolel] '9q'd
2 4 €Sh 1LY 00v—T€T 8VT—L6
(€)oge | (6)ose | (11)zT F Leg (6) 69€¢ (€1)1T F LOE (1)
— - — — — Sore[] ‘N 'd
10S—v1€ | SEb—SST |  SSH—8TT 99.—85T pTh—€1e 981
B 1 | @8 (1) (1) (01) 6¢ T 6¢¥ (8)z6 (1ot F Loz | (9)Lb1 B R
96ST | $801—209 L9L S€s 1S9-16C T1€-0S¢T 6vv—8z1 TLI—€T1
(@coe | (oNgTFaLe (L)oL1 (9)6z1
— — — — — _— — edon9I] 'd
78€—T€T LOY—L0T 12C—L€1 081—€9
(1 (L)€0z (r) o€t .
— — — — — — - — BIHL 'd
€8¢ €67—801 691—611
I ‘20BN
+01 +6 +8 +L +9 +¢G +¥ +¢ +C +1
Woorog

Lar ‘roedeog

44

QUHBhHOM() T &-.:\E.@N,H

2023

o 1

TOM 63

BOITPOCHI UXTHUOJIOTNA



POCT CUTA COREGONUS LAVARETUS (SALMONIDAE: COREGONINAE)

45

Taomna 3. YienmbHast cKopocThb pocTa cura Coregonus lavaretus B pa3HBIX ypaJIbCKMX BOIOTOKAxX U 03€pax GacceitHa p. [Teyopa

) Bospacr, ronsr Co 2-10

Bonoem 2 3 4 5 6 7 8 9 10 |10 4-ii roabl XU3HU
P. YHbs 0.73 | 0.45 | 0.28 — — — — — — 0.47
P. ITeuopa (BepxHee Teuenue) | 0.65 | 0.44 | 0.32 | 0.24 - - - - — 0.46
P. Mnbra 0.82 | 0.39 | 0.25 | 0.19 | 0.18 | 0.11 | 0.09 | 0.07 — 0.47
P. Mautbiii ITatok 047 | 034 | 0.25 | 0.18 | 0.16 | 0.13 | 0.11 | 0.08 - 0.35
P. lyrop 0.63 | 0.40 | 0.29 | 0.18 | 0.17 | 0.10 | 0.09 — - 0.43
P. Bonbioit [TaTok 0.79 | 042 | 0.27 | 0.18 | 0.17 | 0.14 — — — 0.50
P. BaHrbIp 0.58 | 0.41 | 0.26 | 0.20 | 0.11 | 0.07 | 0.08 — — 0.39
P. bBonbiiast CoiHst 0.57 | 0.32 | 0.24 | 0.20 — — — — — 0.36
P. Koxum 0.63 | 0.42 | 0.27 | 0.21 | 0.15 | 0.10 | 0.07 | 0.07 | 0.07 0.41
P. Kocklio 0.60 | 0.39 | 0.27 | 0.21 | 0.17 | 0.14 | 0.12 — - 0.40
O3. Ky3bThI 0.45 | 0.31 | 0.28 | 0.15 — — — — — 0.34
Os3. [IporouHoe 0.77 | 0.60 | 0.37 — - - - - - 0.53
P. Yca 0.62 | 0.40 | 0.29 | 0.20 | 0.17 | 0.13 | 0.08 | 0.09 - 0.43

OBCYXIEHHME puc. 2). bauzkue TeMITbl pocTa OTMEUYEHBI y CUTa U3

Temm pocTa cura, OGUTAIOIIETO B PA3HBIX BOAOTO-
Kax Ypaiia, cynecTBeHHO pasnndaercs. B pekax Mnpry,
Kochio 1 pycie BepxoBbeB p. Iledopa (CeBepHblil Ypai)
pacyucieHHble AJIUHBI Tella U MoKa3aTelId CKOPO-
CTHU JIMHEMHOIO pOCTa CUra BechbMa CXOOHHBI (Tabm. 3,

500

450

400 |-

350

300 |

250

200

Jnuna (FL), Mm

150

100 |-

50 |

pPa3HBIX pPABHUHHBIX ITPUTOKOB p. Iledopa (peku Ko-
cbio 1 Yca). B To ke Bpems B pekax IlpurnonsipHoro
Vpana u3MeHUYMBOCTh ITOKa3aTejeil pocTa cura cy-
IECTBEHHO BhIIIIE. 3IeCh pa3IMuUs IT0 TEMIY POCTa
OTMEYEHBI He TOJIBKO TP CPaBHEHUHU PHIO 13 BOIOTO-

5 6 7 8 9 10

Bospacrt, ronst

Puc. 2. Jluneiiablii poct cura Coregonus lavaretus B pa3HbIX ypaJIbCKUX IIPUTOKaX 1 03€pax bacceiina p. [leyopa (pacuncieHHbIE

bl ); (1) — ommbKa cpeaHero 3HaYEHMS.
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500 -

450 -

400 -

350 |-

300 |

250 |-

Jmuna (FL), Mm

200 -

150 -

100

50 |

Bospacr, romsl

Puc. 3. Kpusblie 1uHeitHoro pocta cura Coregonus lavaretus B pa3HbIX ypaJIbCKUX IPUTOKAX M 03€pax GacceiiHa p. [Tedopa, moctpo-

CHHbIC Ha OCHOBEC MOIC/IN BepTaJIaH(bI/I.

KOB, BITaJaI0IIMX B pa3Hble MpUTOKU [1eyopsl 1-ro ro-
psiika, HO M TIPU COTIOCTAaBJIEHUU POCTa CUTa, OTJIOB-
JIEHHOTO B ITpUTOKax 2-To Mopsiaka oqHoi peku. Tak,
B pekax Illyrop u bospiioii I1aTok cur pacTéT 3HaUM-
TeabHO OBICTpee, ueM B p. Madbrii Ilatok. B p. Ko-
KuM (TipuTok p. Kochlo) cur HauMHas ¢ msIToro rojaa
JKM3HU 3aMETHO OTCTaET IO pa3MepaM OT OJHOBO3-
pacTHBIX pbI0 13 peK Kochkio 1 Banreip. Emi€ cuisHee
Takasi HEOMHOPOIHOCTD MposiBisieTcs B Bogoémax [1o-
JsipHOTO Ypana. Cur p. Manas Yca, HaryJIMBaBIIUIACS
B 03. [IpoTouHOE€, MO yaeabHOI CKOPOCTH POCTa OTle-
pexaeT pbi0 u3 03. Ky3bthl B 1.3—1.9 pasa (ta6xa. 3).
IIpu sTOM OnM3Kask CKOPOCTh POCTAa MOXET OBITH Y
cura, oOMTAaIONIEeTO B BOJOEMAaX, OTHOCSIIIUXCS K pa3-
HbIM JJaHAIaTHBIM KOMILIEKCaM Ypaia.

MN3BecTHO, 9TO CKOPOCTh pOCTA PHIO MOXKET 3aBU-
ceThb OT reorpauyeckoro IOJOXEHUs BOAOEMa U
KIMMaTudeckux ycnosuit (Muna, Knesesanb, 1976;
Pemrernuxos, 1980; Iredyanse, 2001), cocTossHMST KOp-
MOBOI1 0a3bl U crerneHu 3BTpodupoBaHusl (Thomas,
Eckmann, 2007; Lorenz et al., 2019), ypOBHSI IIpOMBIC-
JIOBOM Harpy3ku u TuioTHocTr monyisuyu (Healey,
1980; Mayr, 2001; Nusslé et al., 2008) wim 1106011 KOM-
ouHauu 3Tux pakropos (Heino et al., 2008). Hammu
MaTepuajbl II03BOJISIOT ITIPOCAEAUTh TEHICHIIMIO K
YCKOPEHMIO POCTa C1ra B BogoéMax Ypaia 1o Mepe yBe-
JIMYEHUST OOWJINSI OEHTOCHBIX OPTaHU3MOB, COCTaBJISI-
JOIIIX OCHOBY MMUTAHUSI 3TOTO BUIA phIO B OacceifHe
p. ITeuopa (Illy6una, 2006; Cumopos, PellieTHUKOB,
2014; boposckoii, HoBocenos, 2020). Mexmy 6mo-
Maccoii 6eHToca (Tabi. 4) u cpeaHeil CKOPOCTBhIO POCTa

CHTa B TIEPUO, TIPEAIIECTBYIOLINIA IOJIOBOMY CO3pEBa-
HUIO, OTMEUYEHA 3HAuYMMasl TTOJIOKUTEIbHAsT KOppesi-
uud (no Crimpmeny: p, = 0.57, p = 0.04). HTepecHo,
YTO Y €BPOITefiICKOro Xapuyca, Ipyroro npeacTaBuTe -
JIST JTococeoOpa3HbIX, MMogo0OHass KOppesins He 00-
HapyxeHa (IToHomapes, 3axapos, 2021). ITo-Buau-
MOMY, 3TO CBSI3aHO C OOJIBIIIEH 0 CPABHEHUIO C CUTOM
sBpHdarneii xapuyca (TOMUMO JOHHBIX XXUBOTHBIX B
MUTAaHUU BCTPEUYAIOTCSI Ha3eMHbIe 0€CITO3BOHOUHBIE,
BOBAYLIHbIE HACEKOMBIE, phI0a U TaxKe MEJIKHE MIIEKO-
MUTAIOIINE), YTO CHIXKAECT €r0 3aBUCHUMOCTh OT ITIPO-
nyktuBHocTu 6eHToca (ITonomapes u ap., 2000; Cuno-
poB, PemerHukosB, 2014).

Koppensiuu Mexny ynenbHOi CKOPOCTbIO pocTa 1
reorpapryecKM MOJIOXEHUEM BogoéMa (p, = —0.22,
p =0.14), a TakKe yaeabHOI CKOPOCTbHIO pOCTa 1 IJIU -
TEJbHOCThIO OECCHEXXHOTO Meproaa, ONpeaessone-
TO TIPONOJIKUTENILHOCTD Nleproaa Haryna (p, = 0.31;
p =0.31), craTUCTUYECKN HE 3HAYNMBI.

IMTonyueHHBIE pe3yabTaThbl JEMOHCTPUPYIOT CITO-
COOHOCTB TTIEYOPCKOTO CHUTa K OBICTPOMY JTMHEHHOMY
1 BECOBOMY POCTY IIpU BBICOKOM OO€CIIEYeHHOCTU
MUILEN Jaxke B CYPOBBIX KIMMATUUYECKUX YCIOBUSIX.
Taxk, o3épHO-peyHoii cur p. Mamas Yca, HaryanBaB-
LIUIACS B MEJIKOBOTHOM, OoratoM 6eHTocoM 03. I1po-
TOYHOE (IUINTEILHOCTD 3aJIeTaHUSI CHEXXHOTO MTOKPO-
Ba 31¢ech Oonee 250 cyT B romy, cpemHerogoBasi TeM-
neparypa Bo3ayxa —5.8°C) B Bo3pacrte 4+ 1o JJIMHE
TeJia MPEBOCXOIUI PbIO U3 IPYTUX BOOOEMOB €BpPO-
neiickoro ceBepo-Boctoka Poccuu (Cunopos, Pemer-
Nel 2023
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Taomuna 4. [TponomkureabHOCTh 6OeccHeXHOTOo nepropa (mo: http://climate-ural.psu.ru) u 6Guomacca 6eHTOCa B pa3HbIX

ypaJIbCKMX BOAOTOKAaX 1 03épax OacceiiHa p. [1ledopa

.. JIuTeIbHOCTh Buomacca
Bomoém WcTouynuk nHpopManmu
BECCHEXHOTO Meproaa, cyT| GeHroca, I/M>
P. Vups 167 6.8 IIIyouna, 2006
P. Ieyopa (BepxHee TeueHUE) 166 5.4 To xe
P. bra 166 6.5 “”
P. Mausrii ITaTok 146 6.7 Jlockyrosa, 2004
P. bonrioii ITaTox 148 8.4 ITonomapes, JlockyroBa, 2002
P. Illyrop 156 3.8 IIy6una, 2006
P. BaHrbIp 146 6.5 [Tonomapes, JlockyTtoBa, 2020
P. Koxum 115 43 IIy6una, 2006
P. Kockio 154 5.3 O.A. JlockyToBa, IMYHOE COOOIIeHNE
P. Bonbias ChiHs 151 6.2 [IIyouna, 2006
P. Yca 154 0.05—11.8 3BepeBa, 1962
O3. [IporouHoe 112 9.3 O.A. JlockyToBa, TUYHOE COOOIIIEHUE
03. Ky3bThl 115 2.5 Jlockyrosa, 2007

HUKOB, 2014). Ocobu 13 3TOii IPYIIUPOBKHY YCTYIIAIN
10 Macce TeJjla JIMIIb IMOJIYITPOXOIHOMY CUTY U3 HUXK-
Hero TeueHus p. [ledopa (OctpoymoBn, 1953) u pbI-
6am u3 p. KonBa (Kyuuna, 1962). MHTEepecHO, 4TO
TPV UTHOPUPOBAHUHY STHX JAHHBIX KOPPESLIMS MEXIY
YIEIbHOM CKOPOCTBIO POCTA W MPOJIOJIKUTETBHOCTHIO
BEreTallMOHHOTO MepHUOoIa CTAHOBUTCS TOCTOBEPHOI
(ps;=0.67; p = 0.02).

Takum o6pa3oM, KopMoBas 6a3a BOTOEMOB, ITO-
BUIMMOMY, SIBJIIETCSI OCHOBHBIM (haKTOPOM, OIIpe-
TEJISTIONINM POCT CHTa B YPAIbCKUX BOTOEMAX, a BT -
STHUE KIIUMATUIECKUX YCIIOBUIM MeHee 3HAYNMO.

B 11e710M HEOTHOPOIHOCTL POCTA CUra B pa3HbIX
MPUTOKAX OTHOM M TO# XK€ peKH BITOJTHE OXHMIacMa.
M3BecTHO, uTO cur B OacceiiHe p. Ileyopa moMmumo
MPOXOMIHOUN (POPMBI MOXKET OBbITh MPENCTaBIeH KOM-
TUTEKCOM PEYHBIX U TMMOMMEHHO-PEYHBIX TPYITITHUPO-
BoK (CumopoB, PemerHukos, 2014), anantupoBaH-
HBIX K JIOKaJIbHBIM YCJIOBUSIM oOuTaHus. Tak, B O6ac-
ceifHe p. Yca cur hopMUPYET CaMOCTOSITEIBHOE CTallo,
HaryJ1 KOTOPOTO TOMUMO HIDKHETO TeUSHUSI OTON peKu
MPOXOIUT U Ha IIPUYCUHCKOM y4acTtke p. [Teuopa (Co-
JIOBKMHa, 1962; Kyunna, 1962). [Tomumo 3T0it TpyIi-
nupoBku [Iporononos (1983) Ha ocHOBaHWY aHAIM-
32 MOP(OJOTUYECKUX OCOOEHHOCTEN BBIAEISII eIé
MUWUHUMYM TPH TPYTITBI TTOIYITPOXOIHOTO cUTa (Hepe-
cramerocs B pekax Cyna, Mxxwma u [Muxkma). O Heon-
HOPOMHOCTH MEYOPCKOTO CUTA-TIBIKbsIHA CBUAETEb-
CTBYET M 3HAUMTEIbHAsI TeHeTHYecKas nudhepeH -
alus MeXIy BEIOOPKOI cura u3 BepxoBheB p. [ledopa
(paitoH ycTbsl p. YHbSI) U pblOaMU U3 CPEIHEro u
HIDKHEro TedeHunii atoit peku (Cenuek u ap., 2016).

Bo Bcex uccienoBaHHBIX HAMU BOJOTOKAX CHUT
BCTpeYaeTCcsT M BHE Teprofa HepecTa (Mail—UIOlb),
T.€. UCITOJIB3YET OTH PEKU He TOJIBKO UIST HepecTa, HO

BOITPOCHI UXTUOJIOTHUN Ne 1

TOM 63 2023

n it Haryna. KpomMe Toro, paccrositHue oT yeThs p. [1e-
yopa 10 IyHKTOB cbopa Mmatepuana (900—1500 kM)
MpeBBIIIAeT JUIMHY HEPECTOBOI MUTPALIMU ITOIYIIPO-
xomHoit (popmebl cura — 400—800 kM (KozpmuH, 2016).
CnenoBaTeJIbHO, OOUTAIOLIUIA 31ECH CUT OTHOCUTCS K
XKIIOH hopMe 1 COBEpIIACT JIUIIb JIOKAJIbHbBIE TIepe-
MEIIEHUS B IIpeAesiax peuHoun (Wi 03€pHO-PEUHOIM)
CUCTEMBI, YTO CITOCOOCTBYET (DOPMHUPOBAHUIO OTHO-
CUTEJIbHO O00COOJIEHHBIX TI'PYNIIMPOBOK, IIPUYPO-
YEeHHBIX K OTIOEIBbHBIM y9acTKaM pycja U IIPUTOKaM
pedHoro dacceiiHa.

MNutencuBHasg 3KcIutyaTaums 6acceitHa p. Ilego-
pa U conpeneabHbIX apKTUYECKUX TEPPUTOPUI B Ka-
yecTBe ChIpheBOit 6a3bl Poccuu conmpoBoxXmaeTcs cy-
IIIECTBEHHBIM YXYIIIIEHUEM COCTOSIHUSI PBIOHBIX pe-
CYpPCOB B 1I€JIOM M CUTOBOTO KOMIIJIeKCa B YACTHOCTH
(3axapoB u ap., 2008; Cunopos, PemerHukos, 2014).
B aT0i1 cuTyannm oco0yio akTyaTbHOCTh ITpUoOpeTa-
0T MEPOIIPUSITUS, HAIIPaBJICHHbIC HA COXpaHEHUE U
BOCCTaHOBJICHUE MIEYOPCKUX TTOIYJISIIUiA cura. [1pu mx
pa3paboTKe HEOOXOMMMO YUMTHIBATh JTaHHBIC, CBUIC-
TEJbCTBYIOILIIME O PAa3HOKAYECTBEHHOCTH TPYMNITUPO-
BOK CUTa, IIPUYPOYEHHBIX K PA3INUYHBIM BOIOTOKAM
MeY0PCKOii peuHoit cucteMbl. KpoMe Toro, IojTydeH-
Hast HaMU UH(OpMalLIMsI MOXET IMOCTYKUTb OCHOBOI
IpU OIpeNeeHNN JOHOPCKUX TMOMYJISIIUA IJIST VC-
KyCCTBEHHOTO BOCITPOM3BOACTBA M TOBAPHOTO BhIpa-
IBaHUs cura B 6acceiiHe p. Iledopa.

3AKIIIOYEHHME

B pesynbrare HaALIMX UCCACAOBAHUIA CYylIECTBEH-
HO paciImpeHa nHopMals 0 pocTe cura dacceitHa
p. ITeyopa. OCHOBHBIM (paKTOPOM, OIPEACISIOIINM
CKOPOCTb POCTa, sIBJIsieTcd 61omacca 6eHToca, Toraa
KaK BJIMSIHYE KIIMMaTU4YeCKUX YCIIOBUI MeHee cylle-
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cTBeHHO. TeMm pocTa cura B pa3HbIX YPaITbCKUX BO-
JIOTOKAaX 3HAYUTEJIbHO Pa3JIMYaeTCsl, YTO CBUICTENb-
CTBYET B MOJIb3Y MPEAIIOI0KEHUS O CyIIeCTBOBAaHUM
Ha JaHHOW TEPPUTOPUU JIOKATBHBIX T'PYIIUPOBOK,
MMPUYPOYEHHBIX K pa3HbIM y4acTKaM pEYHOro oac-
ceiina. Cur, oOUTaIONINIT B peYHBIX CUCTEMAaX 3amaj-
HBIX CKJIOHOB YpaJia, ITI0-BUIVMOMY, TIPEACTABIICH X1~
ot popmoii. TTonydeHHBIC pe3yabTaThl CBUIACTEIb-
CTBYIOT O HEOOXOAVMMOCTH JAJTbHEHIIINX, TIPEXKIIE BCETO
MOMYJIIHAOHHO-TEHEeTUYSCKUX, MCCICIOBAaHUI Tie-
YOPCKOI0 CUTa Y MEXaHM3MOB aallTallui 3TOTo BUIA
pPBIO K YCJIOBUSIM OOUTAHMSI KaK B IIpenesiax OJHOIO
KPYITHOTO PEYHOro 6acceifHa, TaK ¥ Ha OOIIMPHBIX TEP-
PUTOPUSIX €BPOIIEIICKOro ceBepo-BocToKa Poccun.

PMHAHCUPOBAHUE PABOThHI

Pa6OTa BBIITOJIHEHA B paMKaX rocyaiapCTBCHHOIO 3a1a-
Hust UB ®ULL Komu HLI YpO PAH Ne 1021051101423-9-
1.6.12;1.6.13;1.6.14.

CIIUCOK JTUTEPATYPBHI

Atnac npecHoBomHbIX pbIO Poccuu. 2002. T. 1. M.: Hayka,
379 c.

boposckoii A. B., Hosocenos A.11. 2020. ITuieBbie OTHOIIIE-
HMSI CUTOBBIX BUIOB PhIO B HIDKHEM T€YEHUU PEKM Yca B
ocenHuit nepuon // Tp. KapHILL PAH. Ne 5. C. 44—58.
https://doi.org/10.17076 /eco1196

Jeebyaodse FO.1O. 2001. Dkoyiornuyeckre 3aKOHOMEPHOCTH
U3MEHYMBOCTHU pocTa peid. M.: Hayka, 275 c.

Jleebyaoze 10. 0. 2010. OuieHKM Bo3pacTa U pocTa B MOITy-
JIILIMOHHBIX UCCIEA0BAHUSX PhIO // AKTyalbHbIE IPOOIIE-
MBI coBpeMeHHO# mxtuonorun (K 100-meruro I'B. Hu-
Kojabckoro). M.: T-Bo Hayu. uzn. KMK. C. 201—-240.

Jeebyaose 10.10., Yepnosa O.D. 2009. Yelryst KOCTUCTBIX
pBIO KaK TMAarHOCTUYECKAasi U PErUCTPUPYIOIIAsl CTPYKTY-
pa. M.: T-Bo Hayy. u3n. KMK, 313 c.

Jamaoe M.A. 2002. Pwi6b1 JTagoxkckoro o3epa (pacrpocrpa-
HeHue, MOP(OMETPHSI, SKOJIOTHSI, IIPOMBILIIEHHOE UCITIONb-
3oBaHue). [erpozaBonck: U3n-so Ub KapHILI PAH, 280 c.

3axapoe A.b., [lonomapes B.U., Tackaee A.HU. 2008. Pr10-
HBIE PEeCYPChl KPYITHBIX PEYHBIX CUCTEM €BpPOIIeiiCKOIi Ua-
¢t ApKTUKM Poccuu 1 TiepcreKTUBBI pa3BUTHST PHIOHOTO
xo3giictBa // CeBep: apKTMYECKUII BEKTOpP COIIMATIbHO-
BKOJIOTUYECKUX UccienoBanuii. CeIkThIBKap: M3m-Bo Ko-
mu HII ¥pO PAH. C. 329—349.

3sepesa O.C. 1962. Tunpobuongornyeckass M3y4eHHOCTb

p. Ycbl u o3ep ee noquHbI // PBIObI GacceiiHa p. YCbl U UX
kopMoBbIe pecypchl. M.; J1.: U3n-Bo AH CCCP. C. 38—87.

3yboea E.M., Kawyaun H.A., Tepenmoes [1.M. u dp. 2016.
JIuHeitHbI pocT MaoThIUMHKOBOTO cura Coregonus lava-
retus (Coregonidae) o3zepa Mmannpa (MypmaHcKass 00-
nacth) // Bormp. uxtronorun. T. 56. No 4. C. 463—473.
https://doi.org/10.7868,/S0042875216040214

Hnemacm H.B., Cmepaueosa O.Il., Muaanuyx H.II. 2018.
Buonmornyeckuie mokasaTeav CUTOBBIX BUIOB PhIO o3epa Ty-
Joc (3amagHas Kapenus) // Yu. 3an. Iletply. Ne 8 (177).
C. 27-32. https://doi.org/10.15393/uchz.art.2018.246
Kosvmun A.K. 2016. Broorust u cocTosiHUe 3aIacoB CHra-
nbikbsiHa Coregonus lavaretus pidschian (Gmelin, 1788) (ot-

psim — JlococeobpasHble, cemeiicTBo — CuroBblie) B p. [1edo-
pe // BectH. ppiooxo3. Hayku. T. 3. Ne 2 (10). C. 27-38.

Kyuuna E.C. 1962. UxTnodayHa npuToKoB p. Ycbl // Poi-
Obl OacceiiHa p. YCbl U UX KOPMOBBIE pecypchl. M.; Jl.:
H3n-so AH CCCP. C. 176-211.

Jlockymosa O.A. 2004. 3006eHTOC MaJIbIX peK HAlIUOHAb-
Horo mapka “IOreim Ba” // Matep. HOKJI. Hayd.-IpakT.
koH®. “IIpobreMbl 0CO00 OXpaHSIEMbBIX IIPUPOIHBIX TeP-
putopuii eBporneiickoro Ceepa”. ChikTbiBKap: M31-Bo
Komu HII ¥pO PAH. C. 89—-92.

Jlockymosa O.A. 2007. 3o06eHToCc // BbuopasHoobpasue
skocucteMm IlonsspHoro Ypana. CeikreiBKap: Uzn-Bo b
Komu HII YpO PAH. C. 90—111.

Menvnuuenko H.I1., Boedanoe B.J[. 2014. CoBpeMeHHOE
COCTOSIHME CHUTa-TbDKbsiHA B 0OacceiiHe peku CeBepHOit
CocoBbl // BectH. ATTY. Cep. PoiGH. X03-Bo. Ne 4, C. 16—22.

Muna M.B., Kiesezanv I'A. 1976. PocT xxuBoTHBIX. M.: Ha-
yKa, 292 c.

Mouceenxo T.HU. 2002. U3MeHeHUEe CTpaTeruy KU3HEHHO-
ro LIMKJIa PhIO MO BO3AEMCTBUEM XPOHUYECKOTO 3arpsi3-
HeHusd Boja // Dxkomorus. Ne 1. C. 50—60.

Huxkonvckuii I'B. 1974. Teopusi TMHaAMUKY cTafa pbid Kak
Ouosiornyeckasi OCHOBa PallMOHAIBHOM 3KCIUTyaTalluu 1
BOCITPOM3BOACTBA PHIOHBIX pecypcoB. M.: IMuml. mpom-
CTh, 447 c.

Ocmpoymog H.A. 1953. PoiObl // PbIOBI 1 pIOHBII TPOMBI-
ceJl cpenHero u HykHero TedeHus Iledopwl. M.; JI.: U3n-
Bo AH CCCP. C. 61-117.

Ilepeossanckuii B.4. 1986. PriGbl BomoeMoB paitoHa Ko-
CTOMYKIIICKOTO XeJIe30PYIHOTO MECTOPOXIAECHUS (IKOJIO-
T'Ysi, BOCIPOMU3BOIACTBO, UCMONb30BaHue). [leTpo3aBonck:
Kapenusg, 216 c.

ITonomapese B.HU. 2017. PpiObl 03ep 3amamgHBIX CKJIOHOB
IMpunonspuHoro u IMonasipuoro Ypana // U3e. Komu HII
YpO PAH. Ne 2 (30). C. 16—29.

Ilonomapes B.U., 3axapoe A.b. 2021. PacnpocTtpaHeHue 1
OuoJiornueckue ocobeHHocTu xapuyca Thymallus thymal-
lus (Thymallidae) Ha EBpomnieiickom CeBepo-Boctoke Poc-
cum // Bomp. uxtuonoruu. T. 61. Ne 2. C. 153—166.
https://doi.org/10.31857/S0042875221010136

Ilonomapes B.U., Jlockymosa O.A. 2002. MOHUTOPHUHT CO-
CTOSIHUSI PBIOHBIX PECYPCOB M BOIHBIX 0E€CITO3BOHOYHBIX
Oacceiitna pexu bomapmioit Ilatok (CeBepHbrit Ypam) //
BonHble opraHu3Mbl B €CTECTBEHHBIX M TpaHC(HOPMUPO-
BaHHBIX 3KocucteMax EBpomeiickoro CeBepo-Bocroka.
CrikteiBKap: M3n-Bo Komu HII YpO PAH. C. 90—113.

Ilonomapes B.HU., Jlockymosa O.A. 2020. BnusiHue BBICOT-
HOTO TpaueHTa Ha CTPYKTYpPY BOIHBIX COOOIIECTB Oac-
ceitHa pexku Banreip (ITpunonsipHsblii Ypan) // DKojorus.
Ne 1. C. 62—-71.
https://doi.org/10.31857/S0367059720010096

Ilonomapes B.U., lllyouna B.H., Cepecuna E.IO. 2000. I1o-
MyJISIHUOHHBIE 0COOCHHOCTU nUuTaHus xapuyca Thymallus
thymallus L. (Ha mpuMepe TUMaHCKHUX IPUTOKOB p. [ledo-
pa) // buosnorus BHyTp. Bom. Ne 2. C. 116—124.

Ilonoe I1.A. 2007. Pe1661 CuOupu: pacopocTpaHeHHe, 9KO-
sorus, BeutoB. HoBocubupck: U3n-so HI'Y, 526 c.

Ilpaeoun U.PD. 1966. PyKoBOICTBO MO U3YYEHUIO PbIO. M.:
ITur. npoM-cTh, 376 C.

IIpomononoe H.K. 1983. Mopdosornueckasi XapakTepu-
CTHKA U CTPYKTYpa MOIMYJISLNIA CUra-IboKbsiHA peku Ile-

BOITPOCHI UXTHUOJIOTUMU  T1OoM 63 Ne 1 2023



POCT CUTA COREGONUS LAVARETUS (SALMONIDAE: COREGONINAE) 49

yopsl // Buosnorus v mpomsbices pbiO B pAa3HOTUITHBIX BOJIOE-
max CeBepo-3amnana. JI.: Uzn-so TocHUOPX. C. 103—127.

Paguroe P.P. 2019. CpeagHerbluMHKOBasi (opma cura
Coregonus lavaretus (Linnaeus, 1758) u3 GacceiiHa peku
ITeuopst // Tes. nokiu. XII cbezna rumpodbuon. o-sa PAH.
IMeTposasonck: Usn-so KapHII PAH. C. 398—399.

Pewemnuros 10.C. 1980. DKoJiornst U cucTeMaTHUKa CUTO-
BBIX pbI0. M.: Hayka, 300 c.

Casocun JI.C., Cmepauecosea O.I1., Hnomacm H.B. 2016.
PacrnipocTpaHeHue 1 yCJIOBUSI OOUTAaHUSI MHOTOTBIUMHKO-
Boro cura Coregonus lavaretus (L.) BomoemoB Kapenuu //
Tp. KapHILI PAH. Ne 4. C. 48—58.
https://doi.org/10.17076 /ec0209

Cendex /1.C., Hoeocenoe A.Il., Bosnax D.H. 2016. T'enetu-
yeckas nuddepeHimalims CUroBbix pei6 B peke [levope //
Cub. sxon. xypH. Ne 2. C. 194—-201.
https://doi.org/10.15372/SEJ20160203

Cudopos I'11. 1974. PeiGHbIE pecypchl bosblie3deMenbcKoi
TyHapsl. JI.: Hayka, 164 c.

Cudopos I'Il., Pewwemnurog FO.C. 2014. Jlococeobpa3HbIe
PpBIOBI BOIOEMOB €BPOIIeHICKOIO ceBepo-BocToKa. M.: T-Bo
Hay4. u3n. KMK, 346 c.

Conosexuna JI.H. 1962. PbIObI CpeIHETO U HUXKHETO Teye-
HUS p. YcuI // PEIOBI 6acceitHa p. YCbI M MX KOPMOBEIE pe-
cypchl. M.; JI1.: M3n-Bo AH CCCP. C. 88—135.

Conosxkuna JI.H. 1975. Puionbie pecypcbi Komu ACCP.
CrikTbiBKap: KoMu kH. u3a-so, 168 c.

Cmepaueosa O.I1., Havmacm H.B., Caeocun JI.C. 2016.
Kpyrinopoteie 1 pei0obl ipecHbIX Boa Kapemun. [letposa-
Bonck: M3n-so KapHII PAH, 224 c.

Tymanoe M.JI., Bopobves JI.C., Mapmoinos B.I. 2013. Cu-
rOBBIE PHIOBI HIDKHETO TEUYEHMS PEKU YChI B YCJIOBUSIX TEX~-
HoreHHoro 3arpsis3HeHust. Tomck: U3n-so TTY, 204 c.

Cnedv T.B., Muxaiinuuenxo JI.B., Jlyeacvbkoé A.B. u op.
1990. Xapakrepuctuka uxruodayHnsl 6acceitHa p. CeBep-
Hoit CocbBbl // XapaKkTepucTuka 3KocucteMbl peku Ce-

BOIMTPOCHI UXTUOJIOTUN  T1OoM 63 Ne 1 2023

BepHoit CoceBbel. CBepmioBck: M3n-Bo YpO PAH CCCP.
C. 94—-179.

Yyeynosea H.H. 1959. PykoBOACTBO 110 U3YYEHUIO BO3pacTa
u pocta pbid. M.: MU3n-Bo AH CCCP, 164 c.

Illy6una B.H. 2006. beHTOC TOCOCEBBIX peK Ypana u Tu-
maHa. CI16.: Hayka, 401 c.

Dkonorust peid O6b-Uprhilickoro 6acceitHa. 2006. M.:
Tos-Bo Hayd. uzn. KMK, 596 c.

Apacomberx A.A. 2011. 3aKOHOMEPHOCTU POCTa IPOMBICIIO-
BBIX pBIO. M.: 3m-Bo BHUPO, 182 c.

Healey M.C. 1980. Growth and recruitment in experimental-
ly exploited lake whitefish (Coregonus clupeaformis) popula-
tions // Can. J. Fish. Aquat. Sci. V. 37. Ne 2. P. 255—-267.
https://doi.org/10.1139/f80-033

Heino M., Baulier L., Boukal D.S. et al. 2008. Evolution of
growth in Gulf of St. Lawrence cod? // Proc. R. Soc. B. Bi-
ol. Sci. V. 275. Ne 1639. P. 1111—1112.
https://doi.org/10.1098 /rspb.2007.1429

Lorenz P., Trommer G., Stibor H. 2019. Impacts of increas-
ing nitrogen: phosphorus ratios on zooplankton community
composition and whitefish (Coregonus macrophthalmus)
growth in a pre-alpine lake // Freshwat. Biol. V. 64. Ne 6.
P. 1210—1225.

https://doi.org/10.1111 /fwb.13296

Mayr C. 2001. The influence of population density on
growth of whitefish (Coregonus lavaretus 1..) in four preal-
pine lakes // Limnologica. V. 31. Ne 1. P. 53—60.
https://doi.org/10.1016/S0075-9511(01)80049-9

Nusslé S., Bornand C.N., Wedekind C. 2008. Fishery-in-
duced selection on an Alpine whitefish: quantifying genetic
and environmental effects on individual growth rate // Evol.
Appl. V. 2. Ne 2. P. 200—208.
https://doi.org/10.1111/j.1752-4571.2008.00054.x

Thomas G., Eckmann R. 2007. The influence of eutrophica-
tion and population biomass on common whitefish (Core-
gonus lavaretus) growth — The Lake Constance example re-
visited // Can. J. Fish. Aquat. Sci. V. 64. No 3. P. 402—410.
https://doi.org/10.1139/f07-019



BOIIPOCHI UXTHOJIOTHH, 2023, mom 63, Ne 1, c. 50—60

YK 597.553.2.591.134.3

MN3YYEHUE TEMIIA TMHENHOTI'O POCTA TOPBYIIIA
ONCORHYNCHUS GORBUSCHA (SALMONIDAE) 110 YEHIYE

© 2023 r. A. M. Kaes" *, JI. B. Pomacenxko!, /I. A. Kaes?

! Caxanunckuii guauan Beepoccuiickoeo HayuHO-UCcae008amenscko2o UHCMUMYma poloHo20
xo3sticmea u okearnoepaguu — CaxHU PO, Oxcno-Caxanunck, Poccus
2 ansnesocmounsiii pedepanvhuiii ynusepcumem — JBDY, Bradusocmox, Poccus
*E-mail: kaev@outlook.com
IMoctynuna B penakimio 03.03.2022 r.

IMocne nopabotku 12.04.2022 1.
[MpunsTa k nyonukauuu 13.04.2022 r.

IMpencrapieHbl pe3ysIbTaThl PETPOCIIEKTUBHOTO U3YyUYEeHUS JIMHEHOTO pocTa ropoyiu Oncorhynchus gor-
buscha o ipoMepam Yelryu pbl0, BEpHYBIIMXCS IJIsI HEPeCTa Ha Ioro-BOCTOYHOE nodepekbe 0-Ba CaxaluH
B 2005—2020 rr. XapakTepucTUKU pocTa (ITpUpOCT JJTMHBI 32 BpeMst GOpMUPOBaHMS OIHOTO CKJIepUTa, Ba-
puabenTbHOCTh U ACUMMETPUYHOCTh Pa3MEPHOTO COCTaBa MO Mepe POCTa) COMOCTaBJIEHBI ¢ BBKUBAEMO-
CThIO COOTBETCTBYIOIINX MOKOIeHU . CONPSKEHHOCTh B U3MEHEHMSIX MTOKa3arelieil pocTa pbIO ¢ BbIKUBA-
€MOCTbIO COOTBETCTBYIOIIMX TMOKOJEHU HabMI0JaeTCs TOJbKO B Te€UEHUE PAaHHEro MOPCKOTO Mepuona
KU3HU. YCTaHOBJICHO, UYTO U3MEHEHHS B pAaCYMCIEHHOM pa3MEpPHOM COCTaBe Y BIKUBIIMX PbIO B KaKOM-
TO Mepe aHAJIOTMYHBI TAKOBBIM,, KOTOPBIE TIPOCIEKMBAIOTCS Y TIOKOJIEHUIA B IIPOLIeCCe CTAHOBICHUST UX YMCIIEH-
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B pbIOONMPOMBICIOBBIX MCCIEIOBAHUSIX M3IaBHA
CUNTAJIOCh, YTO M3YYEHHE POCTa PHIO CITOCOOCTBYET
MPEeNBUICHUIO UBMEHEHMIA UX YUCIEHHOCTH B TTOMY-
maumsax (dementbeBa, 1976). B HacTosee BpeMms
BO3POC MHTEPEC K U3YYEHUIO POCTa TUXOOKEAHCKMX
JIococel BCIIEACTBUE TTOSIBJIEHUS] TUTIOTE3bl “KPUTU-
YEeCKOTO pa3Mepa M rnepuoja”, B COOTBETCTBUE C KO-
TOPOI TOCTIKEHUE OMPENETIEHHOTO pa3Mepa B TEeUeHUe
JIETHEro HaryJjia o0ecrieyrBaeT JIy4dllye 1IaHChl Ha BbI-
XuBaHMe BO BpeMs 3uMoBKHM (Beamish, Mahnken,
2001; Howard et al., 2016; Neville, Beamish, 2018).
Cranu 1MPOKO OOCYXIAThbCs OLEHKM pa3MepHO-ce-
JIGKTUBHOI CMEPTHOCTU Ha OCHOBE HaTYpPHbIX HabJT10-
JIEHU i pa3MepOB CErOJIETOK 1 UX IJTMHbBI, PACCUUTAH -
HOW MO U3MEPEHUSIM YEeIllyr BBKMBIIMX pbIO (Beam-
ish et al., 2004; Yasumiishi et al., 2016; Beacham et al.,
2017, 2018; Farley et al., 2018). ITpu aTOoM 1oKa3aHo,
YTO M3Yy4YeHHE POCTa JIOCOCEU IO PEeruCTPUPYIOIIUM
CTPYKTYpaM Ja€T BIIOJIHE aJeKBaTHbIE Pe3ybTaThbl
BCJIENICTBUE COMIACOBAHHOCTU MEXITY U3MEHEHUSIMU
JIJIMHBI TeJla U paauyca Yyelllyd Win AuaMeTpa OTOJU-
Ta, MpUUYEM 00Jiee TOUHbIE OLIEHKHU TTOJy4atoTcsl Mpuy
KCIIOJIb30BAHUNU MEXCKIJIEPUTHBIX PACCTOSIHUI ye-
IIIyM, @ He CYTOYHBIX MpUpocToB oToutoB (Courtney
et al., 2000; Walker, Sutton, 2016). Borpocksl, cBsi3aH-
Hble C TIOHMMaHWEeM Mpoliecca GOpPMUPOBAHUS YUC-
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JIEHHOCTH TUXOOKEaHCKUX JIOCOCEi, BeChbMa aKTyallb-
HbI ISt ropoyiu Oncorhynchus gorbuscha, yduTbiBasi
OOJIBIIIYIO U3MEHUMBOCTL HE TOJbKO BEJIWYUHBI €
VJIOBOB, HO M MEXCKJICPUTHBIX PACCTOSTHUI, Xa-
paKTepU3yIONIINX POCT PHIO pa3HBIX IToKoIeHM (KaeB
u 1p., 2022).

Pesynbrarhl IIpeaBapUTEIbHOIO UCCIICAOBAHMS 10~
Ka3ajaud, YTO BbDKMBAE€MOCTb MOKOJIEHWII B MOPCKON
Meprol KU3HU B OOJIBIIION Mepe MOKET OBITh 00y-
CJIOBJIEHA POCTOM PHIO TOJIBKO B TEUSHME HaryJia MO-
snonu y mobepexbs (Kaes, 2021). OngHako 3T¥ gaH-
HbIE TTOJIyYEHBI C UCITOJIb30BAaHUEM psifa TOIYILIEHUI
IIpu pacyéTe TEMIIOB POCTa, BCIACACTBHE YETO s
CHIDKEHUSI pYCKa MOSIBJICHUSI HEBEPHBIX PE3YJIbTaTOB
aHaJu3 ObLI NPOBEAEH HA OCHOBE M3YyYEHUS TOJbKO
CaMOK. YUYUThIBasl XapaKTep MOJIy4eHHBIX pe3yIbTaTOB,
CBUIETEIIHCTBYIONINX O BO3MOXHBIX OIIMOKAX OLIEHOK
pa3MepHO-CEJIEKTUBHOI CMEPTHOCTH Y JIOCOCEi, Ha-
1lIe MCcliefoBaHUE IPOBEIEHO YXXKe Ha 0oJjiee BHICO-
KOM ypPOBHE, ITO3BOJISIOIIEM HUCKIIOUUTh MPUHSITHIC
paHee OOITYCKM IIpU pacuérax Temmna pocrta. Llenb
JIAaHHOTO MCCJIEAOBAaHUSI — YCTAHOBUTh OCOOCHHOCTH
JIMHEITHOTO pocTa TOpOYIIN y ITOKOJEHUI C BBICOKOM
¥ HU3KOI BBDKMBAEMOCThBIO PHIO B TEYEHUE MOPCKOTO
Meproaa KU3HU.
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MATEPUAJTI U METOINKA

OOBEKTOM MCCIeIOBaHUS ITOCTYKUIa TopoyIa
IOTO-BOCTOYHOTO MobGepexbst o-Ba CaxanuH. st
OLIEHKY BbIXKMBAeMOCTU TTOKOJIEHU ! B T€UeHUE MOP-
CKOTO MepUolia XXU3HU HKCIIOJIb30BAIU MPOLIEHTHOE
OTHOIIIEHWE YMCIIEHHOCTU B3POCJbIX PbIO B BO3Bpa-
TaxX K YMCJIEHHOCTU MOJIOJU, CKaTUBIIeics ¢ Hepe-
CTWJINIL peK U BBIMYILIEHHOM C JIOCOCEBBIX PHIOOBOI -
HbIX 3aBO0B (K03 duiimeHT BodBpata — KB). Bo3Bpar
KaX/IOro TOKOJIEHUSI TPEICTaB/ieH pbli0aMu, BbLIOB-
JICHHBIMU TIpU NIPOMBICTIE, U OCOOSIMU, 3allleIIIIUMU
B pekH [is1 HepecTta. KonuecTBo BbUIOBIEHHbBIX PbIO
OIpeesIsiivi 1Mo buoMacce yJa0BOB (IIPOMBICTIOBasI CTa-
tuctrka CaxaanHo-KypuibCKoro TeppuTopuagibHOro
yrnpasneHusi PocpeibosioBctBa — CKTY) u cpenHeii
Macce ocobeit (pe3ybTaTbl OMOJIOTMYECKUX aHATU30B).
KonmyecTBeHHBIN YYET TTPOM3BOAMTENICH HA HEPECTH -
JIUIIaX BEJIM B OCHOBHOM COTPYIHUKMU CaXaJluHCKO-
ro ¢unuaia [lmaBHOTrO 6acCEeTHOBOIO yIpaBIIEHUS 10
PBHIOOJIOBCTBY M COXPAHEHUIO BOMHBLIX OMOJIOTrHYE-
CKUX pecypcoB (najiee — CaxpbIOBOI) METOIOM BU3Y-
aJIbHOTO TOACYETA PBIO MTPU MEeNINX 00X0aax psiaa peK
(IIeBnsikoB u np., 2013). KoaudyecTBeHHbIN YUET MO~
KaTHOI MOJIOAW OCYIIECTBIISLIA cOTpYAHUKM Caxpbl-
o6Boga u CaxHHUPO exeromHo B IBYX-TPEX ITOIKOH-
TPOJIbHBIX peKax Ha Mo0epeXKbe METOAOM BbHIOOPOY-
HbIX 00J10BOB (BosioBuk, 1967). Pacuér yncieHHOCTH
MPOU3BOJUTENEN B peKax Modepexbsl MPOBeIEH 1O
CpEIHEB3BEIICHHON TNIOTHOCTH MX CKOIJICHUIA Ha 00-
CJIeOBAHHBIX HEPECTUITUIIAX, TUKOU MOJIOIU — T10 TaK
Ha3bIBAEMOMY MHJIEKCY cKaTa, OTpaxawlleMy OTHO-
LIE€HUE YK CJIa TIOKATHUKOB, YUTEHHBIX B TIOAKOHTPOJIb-
HBIX peKaX, K yCTAaHOBJIECHHOMY paHee YMCITy TIPOU3BO-
auTeleid, 3amenmux B 3T BomoeéMbl (Kaev, Irvine,
2016). JaHHbIe IO BBIITyCKaM 3aBOACKOI MOJIOIU CO-
oTBeTCTBYIOT cTaTuctke CKTY.

Oo6pa3snsl yenryn coopanbl B 2005—2020 rr. mo
craHgapTHoii Metoauke (McLellan, 1987) y pbIO, moii-
MaHHBIX 3aKUTHBIMI HEBOIAMU VUTA CETSIMH B HIDKHE
YacTU peK M CTAaBHBIMU HEBOIAMMU B IpUJICTAIONIEM
MOPCKOM MpPUOpEXbe B XOJe €KEerogHOro MOHUTO-
pHMHTa GMOJIOTMIECKUX TTOKa3aTejieil TopOoyIu, mpo-
BOIMMOTO Ha JIOKAJILHOM Yy4yacTke rmooepexnbs (Kaes
u ap., 2022). Bcero uzyueHo 2946 o6pasiioB Yelyu us
44 nipo6 (exxeromHo OT 2 1o 6, B cpenHeM 2.75 TIpo0kI).
Oco0eHHOCT HM3Y4YeHMsT 4Yellyr (M3MEpPEeHUs MeEX-
CKJIEpUTHBIX PACcCTOSIHUIM, MepBUYHAsi 00paboTKa mo-
JIydeHHBIX TaHHBIX ¥ X COOTBETCTBHE HOPMAJTEHOMY
pacripenejaeHno, HOpMUPOBAaHUE 10 YUCITY CKIIepU-
TOB) TipeacTaBiieHbl paHee (Kaes, 2015a; KaeB u nap.,
2022). Pacuy€T aOGCOIIOTHBIX IPUPOCTOB IIPOBEIEH Tpa-
IUIIMOHHO 10 ¢hopMyJie, OTpaxkaloleit mponmopiuu
MEXIy U3MEPEHHBIMU PACCTOSTHUSIMU Ha delrye U
COOTBETCTBYIOIIMMU 3HAYCHUSIMU JUTUHEBI TeJIa C BBe-
JIEHUEM OYEBUIHOM MONpaBKU, YUYUThIBAIOLLECH OIN-
Hy Tejla MaJIbKOB Tpu 3akianke derryn (Jlu, 1926).
OmHa 13 TOIBITOK COBEPITEHCTBOBAHUS TaKUX pac-
YETOB CBsI3aHa C BBeAeHUEM B (pOpPMYITy eIll€ OTHOTO
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YTOYHEHUSI — pa3Mepa YelllyiHHOM MIacTUHKU B Ha-
yajie e€ (hopMUpPOBaHUS TIPU COOTBETCTBYIOIIEH IJTH -
He MayibkoB (Morita et al., 2005). Ha Ham B3rs4, 3T0
He MPUBOMIUT K CYIIIECTBEHHOMY YTOUHEHUIO pe3yyibTa-
Ta, YYUTBIBASA HAYTOXHO MaJIbIii pasMep JaHHOM IuIa-
CTUHKU T10 OTHOIIEHMIO K PAIMYCY YCIIIYU Y B3POCIIbIX
pb10. K TOMY 3Xe OHO MaJIo 3HAYMMO €I1IE 1 IO TOM IpH-
YUHEC, YTO USMEPECHMA YCIIYN MAJIbKOB 1 BBI2KMBIINX
B3POCJIbIX PbIO OCYILIECTBIISIIOTCS Y pa3HbIX OCOOEH.

ITpu oTcyTcTBUM (haKTMUECKUX HAOTIONeHUH JTUHA
Tejla ppi0 B MOMEHT (hOPMHUPOBAHUS YEILIyH MOXKET
OBITh paccuMTaHa 10 YPaBHEHUIO PETrPECCUU MEXKIY
YCTaHOBJIGHHBIMUM paHee U3MEHEHUSIMU IJTMHBI MaJlb-
KOB 1 AvaMeTpa YellyiHBIX IUIACTUHOK (XpycTajena,
Jleman, 2007). Mcrmonmb30BaHMe TaKOro ITOAXoAa He
MPUBEJIO K TMOJIOXKUTETbHOMY pe3yJIbTaTy, HECMOTPSI
Ha BBICOKYIO JIOCTOBEPHOCTD CBSI3M MEXKIY STUMM Ma-
paMeTpaMiy y MOJIOAM TOpOYIIM, BbIpallluBaeMoOii B
cagkax B MOPCKOI BOJi¢ Ha IOro-BOCTOYHOM IT00epe-
xkbe Caxanuna B 1977 1. (R>=0.99, n = 142 — no: Ka-
eB, 2003) 1 OTJIOBJICHHOI B MOPCKOM IIPUOPEKBE O-
Ba Utypyn (R?> = 0.96, n = 178, c6opsl 1984 1 1985 rr. —
no: Kaes, 2003). PaccunTanHast njiMHa MajbKOB IIpU
Hayajie (h)OpMHUPOBaHUS YelIyd (COOTBETCTBEHHO 5.51
u 5.24 cM) SIBHO TIpeBOCXOAMWJIa peajbHYI0, TaK KakK
npu minHe ot 6.3 1o 7.0 cM Ha 4ellye yxXe 3aBeplla-
eTcs (popMUpoOBaHUE LICHTPAIILHON YeTyiHOM TIIa-
ctuaku (LIYIT). PaBHbIM 06pa3om paccuMTaHHBIE 11O
Yelrye B3pOCIbIX PhIO UX IJIMHEI IIpu ChOPMUPOBaH-
Hoit IIYIT (1-ii ckinepur) mpumMepHo B 1.5 pasa mpeBbI-
1IaJI peajibHbIe. B 000MX ciTyyasix 3aBbIIIEHUE PE3Yib-
TaTOB SIBUJIOCH CJICICTBMEM TOTO, YTO IIPOMEPHI YEIITyU
Yy MOJIOAY OCYILIECTBJISLIM TI0 HarpaBJICHUIO HanOOJIb-
mero paguyca IIYII, koTopoe He coBmagaeT ¢ Ha-
npaBJieHMeM HanOOoJIbIIeTO paanyca Yellyn y B3poc-
JIBIX pbIO (puc. 1). B cBsI3U ¢ 3TUM JIMHA MOJIOAU TIPU
HavaJie (POPMUPOBAHUS YCIIIYH IIPUHSITA paBHOM 3.5 cM
(MBankoB, 1968). @akTUYECKN 3TO ITMHA TOJIBKO YTO
CKaTMBIIIMXCS U3 PEK CMOJITOB C HE3HAYUTEIbHOMN 13-
MEHYMBOCTBIO €€ MHANBUAYaAJIbHBIX U TOOOBBIX 3HAYe-
Huit. Tak, mo HammMM HaOmogeHusIM B p. PriOamkas
(0. Utypyr), cpenHsisl JiMHaA MOKATHUKOB TOPOYIIM B
1981—1984 rr. cocTtasisiia 3.26 cM ¢ HAUMEHBIIINM 3Ha-
yeHueM B 1984 1. (M =3.23, SD=0.107, n=971) u Hau-
oonbmuM — B 1982 1. (M = 3.30, SD = 0.114, n = 1159).

Jpyroii mpobaeMOoii IBIISIETCS TO, YTO U3MEPEHUS
pPAacCTOSIHUIM 10 KaXIOTro U3 CKJIEPUTOB BEJIM HE OT
LIEHTpa YelllyH, a Ha4MHasg ¢ IIepBOro CKJIEpUTa, TaK
Kak IIYIT y MHOrMX pEIO Ha 3aBepIIaIoOIIeM 3Talle He-
pEecTOBOIi MUTpalluu TIOABEpXKeHa pa3HOil cTerneHu
nJedopMalny, IPUBOIMIIEH K YBETUUESHUIO €€ paau-
yca (Kaes, 2015a). IToatomy panuyc LITUII paccuntan
MPOMNOPLIMOHATILHO M3MEHEHUSIM CMEKHBIX MEXKCKIIe-
PUTHBIX PACCTOSIHUIM, OTPaXKaBIINX PEabHO CIIOXKUB-
LIMecs YCIOBUSI pocTa MaJIbKOB. [1o M3MepeHUsIM ue-
LIIYM BBIIIEYKa3aHHOM MoJIoAu TOpOyIln Ha 0-Be UTy-
pyn B 1984 1 1985 IT. cooTHOILIIEHHE MEXTY PAANyCOM
IYTII n paccTossHEM MEKIY TIEPBBIM M TPETHUM CKJIC-
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Puc. 1. Cxema uaMmepeHuii uelryu ropoyiu Oncorhynchus gorbuscha (no: Kaes, 20156): S — paccrosiHue ot 1-ro ckjiepura a0 Kpast
YeIIyiHOI IUIACTUHKU, S — pacCTOSTHUE OT 1-TO 40 #-HOTO CKJIepuTa (B JaHHOM CJIy4yae 0 BHEIIHETro Kpas IepBOM rogoBO

30HBI pOCTA).

pUTaMM COCTaBWIIO B cpemHeM 1.78 1, 4TO BaxKHO, He-
3HAYUTEJIBHO U3MEHSUIOCh Y Pa3HbIX MalIbKOB (SD =
=(0.054, n = 120). Tak KaK 3TV U3MEpPEeHUs ObLIU OCY-
IIIECTBJIEHBI TI0 HAIPaBJICHUIO HAaMOOJBIIIETO pamuyca
LIYII, ucnonb3oBaHWE OAHHOIO COOTHOLIECHMS MpU
PeTPOCTIEKTUBHOM M3YyYEHNH POCTa TAKKe BEJIO K 3a-
BBILIEHUIO IJIMHBI MaJbKoB. [ToaToMy Mo pesyabratam
nombopa (COOTBETCTBHE PACUETHOM M HAOIIOOEHHOM
JJIMH TIPY OOHOM CKJIepuTe Ha yelrye) paauyc LIYIT mo
HaIIpaBJICHUIO U3MEPEHUS YEITyH y B3POCIBIX PBIO
MPUHST PaBHBIM PACCTOSTHUIO MEXIY TIEPBBIM U Tpe-
ThUM CKJIEpUTAMHM, YMHOXEeHHOMY Ha 1.135.

I1pu mormapHOM cpaBHEHUU TIPUPOCTA IIUHBI PhIO
3a BpeMs1 (GOPMUPOBAHUSI COOTBETCTBYIOIINX CKIIEPU-
TOB OLICHUBAJIX Pa3JIMUMS MEXIY €TO CPEIHUMM 3HAa-
YEHUSIMU, TOCTOBEPHOCTh KOTOPHIX YCTAHOBJIEHA TI0
kputeputo Puiiepa (F). Ctatuctudeckas oopadboTka
MaTepuajaoB IIpoBeaeHa B mporpamme Microsoft Of-
fice Excel. B TekcTe ucIojib30BaHbI ClIeAYIOLIE 000-
3HaueHMsT: M — cpenHee 3HaYeHue, SD — cTaHmapTHOe
oTkJiIoHeHue, CV — koadduureHT Bapualuuu, A, — Ko-
3 GOULMEHT aCUMMETPUHM, lim — mpenesibl BapbupoBa-
HUS IoKas3aTtens, ¥ — KoadduireHT Koppeassunu [Tup-
coHa, R’ — BeaMYMHA 3HAYEHUs aIMPOKCUMALIUH,
P — YPOBEHb 3HAUMMOCTHU HYJIb-TUIIOTE3bI, # — OOBEM
BBIOOpKU, FL — nyimHa 1o CMUTTY.

PE3VYJIbTATDI

ITokoneHust ropOyIIN paHXKUPOBAHBI HA TPYTIIHI C
HU3KUMMU, CPETHUMHU U BBICOKMMU 3HaueHussMu KB. B
OCHOBY paH>KUPOBaHUSI MOJIOXKWIN CIACIYIOIIM TTPUH-
LUIT: CPEIHION0 TPYIINY COCTABST MOKOJIEHUSI CO 3Ha-
yeHussMu KB B nnamaszone 0.5 SD ot ero cpemHero
3”HaueHust (M = 7.61%, SD = 5.417, n = 16). B coort-
BETCTBUU C 3TUM B TPYIIIY C HU3KOI BBIKBAEMOCTBIO
BOLIUTY MOKOJIeHUs co 3HauennsiMu KB < 4.85%, a B
TPYIIITY C BLICOKOIT BBIKMBAEMOCTBIO — CO 3HAUCHMUSI-
mu KB > 10.32% (ta6u. 1). BerkuBaemocTs (%) mo-
KoJieHuit Hed€THBIX (M = 6.84, SD = 5.417, 1im 0.87—
15.09, n = 8) u y€tHbix (M = 8.39, SD = 6.008, lim
1.78—18.02, n = 8) jeT HepecTa HE CUJILHO pa3jinya-
Jack o cpenHuM 3HadeHusM (F = 0.31, p > 0.05) u
aMILUIUTY/Ie BADbUPOBAHMSI, YTO TTIO3BOJIMJIO paccMaT-
puBaTh UX B EIMHOM MacCUBE JaHHBIX JIJIs1 yBEJIUUESHUS
00bEMa BeI0OpOK. 3HaueHre KB mokoeHust Bo3BpaTa
B 2014 T. HECKOJILKO 3aBHIILICHO 3a CYET ITOSIBJICHUS B
YJIOBaXx pbIO KypHIIbCKOTO ITporcxoxneHus (Kaes, 2Ku-
BoTtoBcKuii, 2016). [ToaToOMy poCT pHIO 3TOr0 MOKO-
JICHUsI U3Y4EeH TOJBKO B TPEX Mpobdax, COOpaHHBIX B
TepBOI1 TTIOJIOBUHE aBryCcTa, TO €CTh JO IMOSIBIICHUS 10~
MOJIHUTEILHOTO TMKA MPOMBICIOBBIX YJIOBOB, COOT-
BETCTBYIOIIETO IO CPOKaM Iepruoay Hanbosee Mac-
COBBIX YJIOBOB ropOyinu Ha o-Be MTypyIi, a 3HaueHue
KB 3T0Oro nokojeHus He UCHOJb30BAIU MPU BBISIB-
JIEHUU KOPPEJISILIMOHHBIX CBSI3EHA.
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Tabomuna 1. BeokuBaemocts ropoyiu Oncorhynchus gorbuscha B TedeHre MOPCKOTO TIEpUO/IA XKU3HU C paHXXUPOBaHUEM
MOKOJIEHU 10 HU3KOMY, CPEHEMY U BLICOKOMY YPOBHIO €€ 3HaUeHU i

I'pananuss BBLKMBaeMOCTU T'on Bo3BpaTa mokoJjeHUs

Koaddunuenr Bo3spara, %

M lim
Huskasa 2015, 2017, 2019 1.57 0.87-2.36
2008, 2016, 2018, 2020 2.64 1.72—4.20
CpenHsist 2005, 2007 7.09 6.53—7.65
2012 8.77 8.77-8.77
Bricokast 2009, 2011, 2013 11.94 10.32—15.09
2006, 2010, 2014 15.00 12.09—18.02

IIpumeuanme. lim — npenesbl BApbUPOBaHMS TTOKa3aTelis. 31ech U B Tab0J1. 2: M — cpenHee 3HaYeHUE.

Mexny IpupoCTaMy IJIMHBI 3a BpeMst GOpMUPO-
BaHMsI COOTBETCTBYIOILIMX CKJIEPUTOB y PbIO pa3HbIX
MOKOJICHHIT B OONBIIMHCTBE CITy4acB OTMEUEHbBI CTaTH -
CTUYECKU TOCTOBepHbIe pazinuus. Tak, us 4320 cpas-
HUBaeMbIX I1ap 3HauyeHUM B 342 mapax 3HaYeHUs
kputepust @uiepa (M = 5.29, lim 3.90—6.75) npe-
BeicuIM TiepBhIi (p < 0.05), B 371 mapax (M = 8.90,
lim 6.70—11.10) — BTopoii (p < 0.01) u B 2581 mapax
(M =63.4,1im 11.0—625.6) — Tpetnii ypoBeHb (p <
< 0.001) craTucTUYEeCKO 3HAYMMOCTH, YTO CBUIE-
TEJIbCTBYET O CYILIECTBEHHBIX PA3IUUUSIX B POCTE PBIO
pa3HbBIX TToKoJIeHWi. Hanbonee 3HaUMMBIe pacxoxie-
HUS OTMeUeHbBI TTpY (POPMUPOBAHUU Ha YelIlye CKIIEPU-
TOB C IOPSIIKOBBIMM HOMepaMu OT 12-to mo 15-ro
(cpennue 3Hauenus F60.7—76.8) u ot 27-ro 10 29-ro

[ —
W ()]
T T

[Tpupoct naunel (FL), MM
T

7 Il Il Il

(F 49.8—56.4), TO ecTb IIp1 HAMOOJIBIINX IPUPOCTAX
IUTAHBI TIPY HaTyJIe CeTOJIETOK B IIEHTPATbHO-FOXKHOM
gacT OXOTCKOTO MOpPSI M TIPY MUTPALIMU TTOCTIe 3U-
MOBKM B OKeaHe B HampaBJeHUU K paiioHy CBOEro
HepecTa (puc. 2).

Ocoboe BHUMaHKEe 0OpaTUM Ha paHHUIT MOPCKOM
MEPUO, KU3HU, KOTOPBIN MO PSIIY MTPU3HAKOB SIBJISI-
eTcsl OMNPEAesIONIMM B CTAHOBJIEHUU YMCJIEHHOCTU
nokosieHuit (Parker, 1968; Wertheimer et al., 2010;
Kaeyv, Irvine, 2016; Orsi et al., 2016). CpenHee 3HaueHUE
KpuTepus F, XapakTepHu3ylollee pa3Indus B IIPUPOCTaX
JUTUHBI MOJIOAW Pa3HbIX MOKOJIEHWM TIpy (hOpMUPOBa-
HUM B 3TO BpeMsl TIEPBBIX IIECTU CKJIepUTOB (F = 43.2,
lim 34.6—48.2 mist pa3HbIX MOPSIIKOBBIX HOMEPOB)
TakXe ObLIO BhIIIE 3HAYEHUSI, OTPAXKAIOIIETO Cpe-

1 6 1 16

21 26 31 36

[TopsiakoBbIil HOMEpP CKJIepUTa

Puc. 2. [TpupocTsl AJIMHBI 32 BpeMsi GOPMUPOBAHUSI COOTBETCTBYIOIINX CKIEPUTOB y TOopOy1iu Oncorhynchus gorbuscha noko-
JIEHWU C BBICOKOU (— — —), cpemHeit (- -+ ) 1 HU3KO (—) BBKMBAEMOCTBIO B TEYEHUE MOPCKOTO TIepro/Ia XU3HU (TaHHbBIE 10

IUTMHE TPYU OMHOM CKJIEpUTE TIPENCTaBIeHbI B Ta0. 2).
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HUIA YPOBEHb PA3IMUMiI MEXIY IPUPOCTAMU IIJIST BCEX
TTOPSIIKOBBIX HOMEpOB ckiepuToB (F'= 39.4). [1okoJe-
HUE C CaMbIM OBICTPBIM POCTOM MOJIOIN B IPUOPEXK-
HBIX MOPCKMX Bomax (Bo3BpatT B 2013 I.) OTHOCMIIOCH
K IpyIrIie MOKOJE€HUI C BBICOKOUM BBXKMBAEMOCTHIO, a
IMOKOJICHHE C CAMbIM MEIJIEHHBIM pOCTOM (BO3BpaT B
2020 1.) — K rpymnme MoKoJeHW ¢ HU3KOI BhIXKMBae-
MOCTbIO. [1pHr 3TOM BBIXKMBAeMOCTb ITEPBOTO TTOKOJIC-
HUSI He OblJIa PEKOPAHO BBICOKOI, a BEDKMBAEMOCTh
BTOPOTO — PEKOPAHO HMU3KON. BhIKMBaeMOCTb U3y-
YEHHBIX TTOKOJICHU I MOJIOXUTEIBHO KOppeJrupoBaja
C CyMMAapHbBIM IIPUPOCTOM JIJIMHBI MOJIOAU 33 BpeMsI
¢dbopMUpOBaHUS MEPBBIX YETHIPEX CKIEPUTOB, OJHA-
KO CBSI3b OblJIa CTATUCTUYECKU HEIOCTOBEPHOM (r =
=0.39, p > 0.05).

BwMmecTe ¢ TeM npuBIIeKalOT BHUMaHNIE OCOOEHHO-
CTU Pa3MEPHOTO COCTaBa IOBEHUJIbHBIX PHIO B MpPO-
Iecce MX pOCTa, BHIpaXXEHHBIE B BapuaOeIbHOCTU
(CV) u xoHburypauuu (A4,) NoTy4YeHHbBIX pacnpese-
JICHUI MO JJIMHE Ha MOMEHT (DOPMUPOBAHUST COOT-
BETCTBYIOILIMX CKJIEpUTOB. B Tabj. 2 cormocTraBiieHbI
pacmpenejaeHus peIO 110 IJIMHE IIpU OOTHOM (YCIOB-
HOE Hayajlo pocTa B MpUOpexbe), ceMu (Iocie ero
3aBeplliecHUs), 16 (3aBeplleHUe Meproaa ObICTPOro
pocrta cerojieTok B OXOoTcKOM Mope) u 25 (3aBepiiie-
HUE 3UMOBKM) cKjepuTtax. JIjis Bcex paccMarpuBae-
MBIX TPYIIII PHIO XapaKTepHbl OMMHAKOBBIE U3MEHE-
HMsI BapraOeTbHOCTY pa3MEPHOro COCTaBa: cCHavaja
OHa YBEJIMUUBAETCS 3a BpeMs OOMTaHUSI B MOPCKMX
MpUOPEKHBIX Bogax (0COOEHHO Y ITOKOJIEHUI C HUA3-
KVM YPOBHEM BbDKMBAHUSI), a 3aT€M IIPOSIBIISIETCS YET-
KO BbIpakeHHasi TEHIEHIIUSI CHIDKCHUSI €€ 3HaYSeHUIA.
ITpuyém B pacu€re Ha OOMH (POPMUPYEMBII CKISPUT
TEMII 3TOTO CHIDKEHUS 3aMeIISIETCS 110 MEpe poCTa.
Tak, cHUXXKeHUe 3HaYeHU I BapuabeIbHOCTU pa3Mep-
HOTO COCTaBa PhIO B pacyére Ha OOUH CKJIEPUT B IIe-
puoabl ux dpopmupoBaHusd ¢ 7-ro no 16-ii u ¢ 16-ro
1o 25-i1 B rpy1mne MoKoJIeHUi ¢ BBICOKOM BbIXKMBae-
MOCTBIO cocTaBwio coorBeTcTBeHHO 0.11 u 0.04%,
IMOYTHU TAKOE K€ CHIKCHHE OTMEUYEHO B TPYIIIE CO
cpenHeii BepkuBaeMocThio — 0.11 1 0.05%, a B rpyrmie
¢ HU3KOM BeiKMBaeMocThio — 0.17 1 0.09%. 1o acum-
METPUYHOCTHU pacCIIpele/IeHNII IMHBI Teja HeT Ta-
KOI XOpOIIO BBIPAXKEHHOIN TEHAEHIIMY U3MEHEHUS €€
3HAYEHMIA MEXITy TPYITIIaMU C pa3HBIM YPOBHEM BBIKM -
BaeMOCTHU ITOKOJIEeHUI, KaK npu conoctapieHuu CV.
OnHako ob6paniaeT Ha ce0si BHUMaHue OoJbliasi pa3-
HULA MEXIY 3HAYCHUSIMU A; BHYTPU TPYIII MPU COMO-
CTaBJICHNHY CMEXHBIX 3HAYeHUI I10 Mepe pocTa pbi0. B
cpemHeM HarOoJIblIas pa3HUIla 3TUX 3HAYCHU I Xapak-
TepHa IJISI TPYIIIbl MOKOJEHUI ¢ HU3KUM YPOBHEM
BBIKMBAeMOCTH, OCOOEHHO BBIpaXKCHHasl 3a BpeM:I
HaryJjia MOJIOAY B IPUOPEXKHBIX MOPCKHUX BOJIAX.

YuuTteIBas Takue OCO66HHOCTI/I, paCcCMOTpPpUM, KaK
U3MECHAJIOCH YaCTOTHOC pacnpeacjaCHUEC NJIMHbI MO-
JIOOU ITPpMY OJHOM M CEMMU CKJIEpUTAaX Ha YCIIYEC B I'PYII-
I1ax ¢ HUBKMM 1 BBICOKHMM YPOBHEM BbIKMBAa€MOCTH,
TO €CTb HE TOJILKO B I'pyIIiax-aHTUIIOdaX, HO U C Hau-

OOJIBIIINM NPEACTABUTEIbCTBOM N3YYEHHBIX ITOKOJIE-
HUii. HemocpencTtBeHHOE COIOCTaBICHUE Pa3MEPHBIX
COCTaBOB MOJIOAM IPOOJIEMATUYHO, YYUTHIBAsI CyIlIe-
CTBEHHYIO Pa3HMIIY 110 IJIMHE Tejla B HaJyajle 1 IIpH 3a-
BEpIICHMM Haryjia B Ipuopexnse Mops. Iloatomy Bce
BapUalMOHHBIC PSIIBI 110 JJIMHE Teja MOJIOAW IIPU OfI-
HOM M CEMU CKJIEpUTaX Ha Yelllye COBMEIIEHBI 110 CPE/I-
HUM 3HAaYEHUSIM JTMHBL. YacTOTHBIEC pacipeaeaeHus B
CTOPOHY MEHBIINX 1 OOJIBIIMX 3HAYCHUI1 ITOCTPOCHBI
HCXOISI M3 Pa3MEPOB KIIACCOBBIX ITPOMEXYTKOB, OIIpe-
JIeJIEHHBIX JIJIs1 KaXKII0TO pa3MEPHOTIO psifia IIpU €To Mo~
pasnenenuu Ha 10 kmaccoB. IToaydeHHBIE YaCTOTHBIE
pacripeneyieHrsi CrpynIMpoOBaHbl B COOTBETCTBUU C
HU3KHUM U BBICOKM YPOBHEM BbKMBAeMOCTHU (puc. 3).
I1Ipu comocTaBlieHUM KJIACCOB CO CPAaBHUTEIHLHO BbI-
COKoI1 oneit B BbIOOpKe (>5%, Tak KakK TpU MaJlbIX
00BEMaX BBIIIE BEPOSITHOCTh CTyYaliHbIX OTKJIOHEHMIA)
XOPOIIIO 3aMETHO YBEJIMYCHUE K 3aBEPILICHUIO HAryja B
IpUOpeEXbe NoJIeit 0oJIee KPYIMTHBIX PBIO B TPYIIIIE ITTOKO-
JICHUI ¢ HU3KM YPOBHEM BBIKMBAEMOCTH, B TO BpeMsI
KaK B I'pynIle ITOKOJICHUIT C BEICOKM YPOBHEM BbLKM-
Bae€MOCTH 3TOT IIPOIIECC €ABa 3aMETEH, YTO XOPOIIIO MJI-
JIIOCTpUPYETCS 3HaYeHUusiMu kputepusi Koimoropo-
Ba—CwmupHoBa (Ilnoxunckuii, 1970) mpu conocTasie-
HyM noxydeHHBIX psifoB (0.197 mpotus 0.091).

C TakuM U3MEHEeHHEeM pa3MEpPHOTO COCTaBa Cero-
JIETOK XOPOILIO COMIACyIOTCS M3MEHEHUS aCUMMeET-
PUYHOCTH paclipefiejieHus UIMH 0 Mepe MpUpocTa
yuciia cKiIeputoB (puc. 4). 3a BpeMsi 0OMTaHUST B IIPU-
OGpPEXXHBIX MOPCKUX Bogax (1 —6-ii CKIIEpUTHI) y TOKOJIE-
HUIA C HU3KUM YPOBHEM BbIXKMBAEMOCTH CUJILHO CHU-
Kajach TIOJIOXXKUTEIbHAsT aCUMMETPUsI pa3MepHOro
cocTaBa MOJIOIH, B TO BpeMsI KakK y TIOKOJIEHUH C BbI-
COKOW1 BBIXXKMBA€MOCTbBIO 3TOT MPOLIECC ObLIT BhIpaXXeH
ciabee. [Tocie OTKOUEBKM B LIEHTpalbHYI0 4acTh OX0T-
CKOTO MODSI Y CEroJieTOK 3aperucTpupoOBaHO HEOOJb-
11I0€ YBEJIMYEHUE TTOJIOKUTENBbHON aCUMMETPUY pac-
MpeaeaeHusl JJIMH, YTO MOTJIO OBITh CBSI3aHO C YBEJIU-
YeHUEM J0JIU 0cobeli ¢ HanboJsee ObICTPBIM POCTOM.
Bo BpeMsi 3MMOBKM 1 MOCJEAYIONIETO Haryjia pa3Bu-
THE BTOro TIpoliecca 3aMeTHO 3aMeJIsioch. B mpo-
1iecce pocTa B OTKPBITBIX MOPCKUX BOJIaX OTMEUEHO
HeOOJIBIIIOe TTOTIEpEMEHHOE JTOMUHMPOBAaHME MO a0-
COJIIOTHBIM TIPUPOCTaM JJIMHBI PHIO MeEXAy TTOKOJIe-
HUSIMU C BBICOKOI M HU3KOM BbIXKMBaeMocTblo. [1pu
GOpPMHUPOBAHUM MEPBBIX CKIEPUTOB OBICTPO YBEIH-
yuBajach BapuabdeJbHOCTb Pa3MEPHOTO COCTaBa, 3a-
TeM cJedoBajo €€ IJIaBHOE CHUXKEHUE CO CPaBHU-
TeJIbHOI cTabuyim3alueii 3HaueH1ii Ha OMHOM YPOB-
He, HauuHas ¢ Tepexoja B paiioHbl 3UMOBKU. IIpu
9TOM Yy CETOJIETOK U3 TPYIIIbl MOKOJEHUN C HU3KOM
BBIXKMBAeMOCTbIO BapuadebHOCTD 10 JJIMHE TeJia B
MepBOE JIETO pocTa OblIa 3HAYUTEIHLHO BBIIIE.

OBCYXIEHHE

JaHHBIe IO CKOPOCTU pOCTa ropOyIIu B paHHUM
MOPCKOU Tieprof XU3HU 1 3HadeHuit KB coorBer-
CTBYIOIIMX TTOKOJICHU B II€JIOM COOTBETCTBYIOT TOU-
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Ta0muna 2. Cpennsag mmHa (FL), BapuabensHocTs (CV) 1 acCUMMETPUYHOCTS (A4;) pa3MepHOro cocTaBa ropoymu Onco-
rhynchus gorbuscha mpu oMHOM, ceMH, 16 1 25 ckiepuTax Ha €€ Jelllye y MOKOJEHUI ¢ BHICOKOM, CpeaHeil 1 HU3KOI BbI-

KMBA€MOCTBHIO B TCUEHUE MOPCKOTIO I€epruoaa >KM3HN

Ton FL, cm v, % Aq Yucito 06pasLos
BO3BpaTa| | 7 16 25 1 7 16 25 1 7 16 25 qenryn
BrIcoKast BEKMBAEMOCTb
2009 |6.14|12.78 | 24.41 | 34.51 | 5.01 | 6.78 | 6.27 | 5.75 0.64 0.30 0.72 0.84 81
2011 |6.02|12.42 2243 |31.77 | 6.16 | 7.61 7.27 | 6.76 0.82 0.92 0.87 0.83 214
2013 |6.35|13.40 [ 24.88 {34.62| 542 | 7.00 | 6.22 | 6.00 0.32 0.16 0.23 0.60 202
2006 |6.00| 12.31 |23.0232.29| 5.56 | 6.72 | 6.17 | 5.50 0.16 |—0.08 0.56 0.71 142
2010 [6.07|12.44|23.86|32.83| 543 | 6.74 | 493 | 4.62 0.73 0.58 0.45 0.72 144
2014 |[5.83| 11.85(22.91|32.44| 6.25 | 8.04 | 6.30 | 6.15 0.20 043 0.47 0.70 227
M 6.07 | 12.53 | 23.59 {33.08 | 5.64 | 7.15 | 6.19 | 5.80 0.48 0.39 0.55 0.73
CpenHaAs BbDKMBAEMOCTh
2005 |6.03]12.07 | 22.66 | 31.37 | 6.08 | 8.49 | 6.91 6.17 0.28 0.15 0.11 0.15 137
2007 |5.86| 11.75122.36 | 31.70 | 6.16 | 8.52 | 8.14 | 7.56 0.47 0.47 0.35 0.26 117
2012 [6.01|12.09 | 21.75(30.92| 5.67 | 7.26 | 6.28 6.15 |—0.07 | —-0.19 |—-0.04 0.59 149
M 5.97| 11.97 | 22.26 | 31.33 | 597 | 8.09 | 7.11 6.63 0.23 0.14 0.14 0.33
Hu3zkas BEDKMBAEMOCTD
2015 [5.93|12.54|23.32|33.77| 6.22 | 8.07 | 6.76 | 5.80 0.42 {—0.03 0.00 0.18 165
2017 |6.15|12.88 | 25.19 {35.00 | 7.49 | 8.63 | 6.65 | 5.99 0.39 [-0.03 |—0.24 |—0.12 186
2019 |6.16| 12.79 | 24.54 | 34.48 | 5.67 | 7.51 7.15 | 6.44 0.54 | 0.07 0.27 0.60 189
2008 |6.00| 12.28 | 23.24 (32.89| 7.37 | 10.76 | 7.50 | 6.69 0.24 0.14 0.45 0.49 121
2016 |5.69| 11.77 | 22.65|31.59 | 6.45 | 853 | 6.64 | 5.86 0.26 0.00 0.19 0.38 475
2018 |5.98|12.05(22.33|31.44| 6.56 | 7.86 | 6.31 5.49 0.61 | —0.11 0.08 0.54 215
2020 |5.94| 11.48 |{22.29 (32.07| 5.52 | 6.79 | 6.21 5.02 | -0.16 0.03 0.11 0.38 182
M 5.98|12.26 | 23.36 | 33.04 | 6.47 | 8.31 6.75 | 590 0.33 0.01 0.12 0.35

Ke 3peHus 0 00Jiee BICOKOI BBKMIBAEMOCTH B CPEITHEM
obicTpopactymux opraHusmoB (Cross et al., 2008;
Beamish, Neville, 2021). Cyns o pasmepaM MOJIOAU U
€€ BbDKMBAEMOCTH Y PAa3HbIX ITOITYJISILINI TOPOYIIIHU B Ce-
BEpHOI1 YacTu 3aj1. AJISIcCKa, IPeArnoaaraeTcs, YTo 3To
MOXET OBITh CBSI3aHO CO CHIDKEHMEM II0Teph OT BO3-
JIEMCTBUS XUITHUKOB ITOCIE OTKOYEBKM OoJIee KPyII-
HBIX 0CO0€i B OTKpBIThIE MOpcKue Boabl (Malick et al.,
2011). OnHako 3HaYeHUE KOPPETSIIUUA MEXAYy Tpu-
pPOCTOM MaJIbKOB B MPUOPEXHBIX MOPCKUX BOAAx U
BbDKMBAEMOCTbIO COOTBETCTBYIOIIMX ITOKOJIEHUIT HeE
JIOCTUTAET YPOBHS CTaTUCTUYECKOM 3HaYMMocTu. I1o-
BUIMMOMY, 3TO CBSI3aHO HE TOJIBKO C KOPOTKHUM PSI-
noM HaomoneHui. CylllecTBEeHHBIE KOPPEKTHUBBI B
paccMaTpuBaeMylo 3aBUCUMOCTb MOTYT BHOCUTD, Ha-
MpUMeEpP, aKTUBHOCTb U pa3MepPHbIil COCTAB XUIITHBIX
pbi0. IToaTOMY (bparMeHThI KPUBbBIX, XapaKTepU3YyIO-
LIMX IIPUPOCTHI MOJIOAY B IPUOPEXKHBIX MOPCKUX BO-
JTaX, Y IOKOJIEHUM C BEICOKOI BELKMBAEMOCTBIO XOTS
B IICJIOM M MOKAa3bIBAIOT 00Jiee BEICOKWI POCT 3TOM
TPYTIIBI TOKOJICHU, TEM HE MEHEee YacTh UX PacIioyo-
>K€Ha BIIEPEMEXKKY C COOTBETCTBYIOIIMMMU (pparMeHTa-
MU TIOKOJICHUII ¢ HU3KOIl BBDKMBAEMOCTBIO (pUC. 2).
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Takum 06pa3zoM, CKOPOCTb pOocTa MOJIOAU cama TIo
cebe He Bcerma ITO3BOJIIET OMHO3HAYHO TPAKTOBATh
e€ Kak pakTop, obecrneuynBaronuii pa3HyIO BbKMBA-
€MOCTb U3YYEHHBIX TOKOJICHUIA.

BaxxHBIMU XapaKTepUCTUKAMU COCTOSIHUS IIOITY-
JISIIMU PBIO SIBIISIFOTCS TAKXKE ITOKa3aTeInd UX pa3Mep-
HOTO pa3HOOOpa3us, XapakKTepru3yeMoro Bapruaderb-
HOCTBIO M1 aCUMMETPUYHOCTBIO pacIipeaeaeHUs JIMH
(ITonsixos, 1975; Aredyan3se, 2001). YMmeHbllleHEe Ba-
pUadeTbHOCTH Pa3MEPHOI0 COCTaBa MOJIOAM IO MEpe
€€ pocTa B MOPCKUX BOJIaX OOBSICHSIETCSI 60JIee BBICO-
KOM CMEPTHOCTBIO MEJTKIX 0CO0eH B IOBEHWILHOM ITO-
mynsaiuu (Beacham et al., 2018). C atuM BrioiHe MOX-
HO COIJIACUTHCSI, HO C ONpeIeIEHHBIMUA OTOBOPKAMM.
Tak, mo HabmoneHUsIM Ha 0-Be UTypym, y Moiaoou
ropoyiu u KeTol O. keta Iocjie cKaTa U3 peK cHaJaja
PE3KO0 yBEJIMUMBAETCS pa3HOOOpa3ue 110 IJINHE Tea.
DTOT IpoliecC pa3BUBACTCS HE TOJILKO II0 IIPUYMHE
HayMHAaIIErocs ObICTPOTO Y MHAMBHUIYaJbHO pa3-
HOT'O UX POCTa C MEpPeXoAOoM Ha BHEIIHES MUTAHUE.
CBOIO [IOJTIO B HETO BHOCUT IPOIOKUTEIILHOCTD IO~
KaTHOII MUTrpauuu (10 ABYX MECSIIEB), B pe3ybTaTe
KOTOPOI1 K yKe TIOAPOCIINM MaJIbKaM B MOPCKOM TIpH-
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Puc. 3. PasmepHnsiit coctaB ropoymmm Oncorhynchus gorbuscha mpu onHoM (00) 1 cemu (M) CKJIEpUTaX Ha Yelllye B CPETHEM LTSI
TTOKOJIEHU I ¢ BBICOKOM (a) M HU3KOi1 (0) BBLKMBAEMOCTBIO B TEUEHUE MOPCKOTO Teproaa XXKMU3HU.

Opesxbe mobaBisieTcs:s HoBbIe ITokatTHUKM (Kaes, 2003).
B utore naxe y pac4uciaeHHBIX [0 UBMEPEHUSIM YeIlTyr
JUTUH MaJIbKOB MOCTeNIEHHOMY CHUIKEHUIO Bapuadesb-
HOCTHU ITIPEOIIeCTBYeT e€ yBelrmdyeHue (puc. 4). 3ame-
THUM, UTO B JAHHOM CJTy4ae CHUXKEHUE BbISIBJIEHO CpEA
BBIXKUBILIMX 0COOEI, TO €CTb 3TOT IMPOLECC SABISIETCS
OTPaXEeHUEM HE TOJbKO M30MpaTeNLHOTO BO3MdEii-
CTBUSI XUIIHUKOB. MOXHO moJjaraTh, 4TO IOCJie OT-
KOYEBKU B OTKPBITbIE MOPCKHE BOJBI C UX OOraThIMU
KopMmoBbIMH pecypcamu (IlynTos, 2001; dynemnosa,
2002) 6onplroe 3HaYeHNE B (QOPMUPOBAHUN Pa3Mep-
HOTO COCTaBa CErojieTOK HauMHaeT MpuodpeTaTh B
cpenHeM 0oJiee OBICTPBIN pOCT OCOOE B COBOKYITHO-
CTU TPU CPABHEHUU C TEMIIOM PACXOXIEHUS UX UH-
JUBUAYAJbHBIX TPUPOCTOB.

HM3mepeHHas IIMHA MOJIOAW TIPY TOM WJIA MHOM
YUCJIe CKIEPUTOB, KaK TPABUJIO, MEHBIIE PaCCUU-
TaHHOM MO U3MEPEHUSIM YEIIyU B3POCJBIX PHIO, UTO
WCTIONB3YEeTCS TS OLIEHKHM pa3MepHO-CEJICKTUBHOM
cmeptHocTH (Moss et al., 2005; Cross et al., 2009;
Claiborne et al., 2011). OnHako Takoii 3¢ HEeKT MOXKeET
OBITb CBSI3aH C TEM, YTO YaCTh KPYITHOM MOJIOOU HE
o01aBIMBaeTCs IIPU cOOpe IIPo0, YTO MIPUBOIMT K TTE-
peolieHKe BO3JEMCTBUS BbIllIEyKa3aHHOW CMEPTHO-
ctu (Beacham et al., 2018). K npuMepy, o Takoii ke
MMPUYMHE TTPOUCXOIMIIA HETOOIIEHKA pa3MEpPHOM He-
OIMHOPOJHOCTU MOJIOJM TOPOYIIIN B CPABHEHUU C MO-
JIOABIO KeTHl B 3aimBax o-Ba MTypym, Tak Kak ITOa-
pocuiasi MOJIOIb TOPOYIIIM paHbIle OTKOYEBLIBAJIA B
OTKpbIThIe MOpcKue Boabl (Kaes, 2003). [TokazaHHast
Ha TIpUMepe pacYMCIICHHBIX IJTMH TeHACHIIUS CHU-
JKEHUSI TOJIM METKUX 0co0eil B pa3MepHBIX pactpese-

JICHUSIX TIpM OTHOM W CEeMM CKJIEpUTax Ha 4Yelrye
(puc. 3), Oojiee BhIpaxkeHHasl y MOKOJIEHWI ¢ HU3KOM
BbIKMBAEMOCTBIO, COOTBETCTBYET KPUTEPUSIM pasMep-
HO-CEJIEKTUBHOI CMEPTHOCTH. DTOT 3(PPEKT ITOBBI-
11aeT ypOBEHb HEOIPEIeIEHHOCTH TIPU OIleHKaX Ta-
KO CMEpPTHOCTU, TaK KaK OH BBISIBJICH CpPEIMN Bbl-
JKUBIIIUX PBIO, Ha 9TO 0cO00 obpaliaeM BHUMaHue. B
CBOIO ouepenb 0 6ojiee BHICOKOM YPOBHE DJIMMUHA-
LIMM MEJIKUX ocobeii B coOOIIIeCTBE MOJIOIU CBUC-
TEJTbCTBYIOT MI3BMEHEHHST aCHMMETPUH €€ pa3MepHOTO
COCTaBa OT IMOJIOKUTEIbHOM K HEUTpaIbHOM, TakxKe
0COOEHHO BBhIpaXKeHHbBIE y TOKOJICHUI C HU3KOM BbI-
XuBaeMocThlo (puc. 4). Takoe n3aMeHeHNE OTpaxkaeT
CMeIeHNEe MONAIBHBIX TPYMIT B paclpeneieHusIX C
MeJIKMX Ha CpeHUe pa3MepHbIe KJIACChI, YTO MTPUXO-
IWJIOCH HAOMIOMATh TP M3YIeHUU Pa3MEPHOTO CO-
CTaBa MOJIOAM KEThI IIPU HEOJIArONPUSTHBIX YCIIOBU-
gax e€ HaryJsa B 3ainuBax o-Ba Utypyn (Kaes, 2003).

IMonyyeHHoe codyeTaHUe TAaHHBIX MO TEMIY PO-
CcTa U U3MEHYUBOCTHU pacHpeacieHUi JIMHBI MO3-
BOJISIET CUMTATh, YTO B paHHUII MOPCKOM IIEpUOI
XKU3HU pPa3sMepHO-CEeJeKTUBHAs CMEPTHOCTb MO-
KET OKa3bIBaTh CYIIECTBEHHOE BIWSHUEC HA BEJIU-
YHY UTOTOBOi1 BBLKMBAEMOCTH ITOKOJICHMIA TOpOYII B
MOpCKMX Bomax. [umore3a o TOM, 4TO 3aMemJICHHBIIA
POCT MaJIbKOB B TIpUOPEXbE U CETroJIETOK B OTKPBITHIX
MOPCKHUX BOJIaX CYILIECTBEHHO CKa3bIBACTCSI Ha BHDKM-
BAaeMOCTHU TIOKOJIEHUIT BO BpeMsi 3uMoBKU (Beamish,
Mahnken, 2001), ocTaércst AMCKYCCHOHHOI HE TOJIBKO
B OTHOIIIEHUH Pa3HBIX BUIOB TUXOOKEAHCKUX JIOCOCEH
(Beacham et al., 2017, 2018; Farley et al., 2018), Ho 1
ropOyIIm paccMarpuBaeMoro pariona. Hecmorps Ha

BOTIPOCHI UXTUOJOTUU Ne 1

TOM 63 2023
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Puc. 4. Ipupoctsl miinHbI (a) ropoyiu Oncorhynchus gorbuscha 3a BpeMsi popMUpOBaHUsI COOTBETCTBYIOIIMX CKICPUTOB U U3-
MEHEHMUST BaprabeabHOCTU (0) 1 aCUMMETPUYHOCTH (B) pacTipefie/IeHUs JUTMH B CPEHEM IS TIOKOJICHU ¢ BBICOKOM (— — —)
U1 HU3KOM (—) BBDKMBAeMOCTBIO B TeUEHME MOPCKOTO TTeproa XKU3HU (KupHbIe TuHUU — M, Tonkue — M + SD).

MOYTH TPEXKPATHBIE KOJIeOaHUSI OOMaCChl KPYITHBIX
dpakimii 300MJIaHKTOHA B pa3Hble TOALI B paiioHax
HaryJia ceroJieToK TUXOOKeaHCKUX Jiococeii (Bolkos,
2008), oTpuiaTe/IbHbIE TTOCIEACTBUS Ha 00eceueH-
HOCTb UX MUIIEH He ycTaHOBJIeHBI. Eciiu BpeMeHaMu
1 BO3HMKAaJ HEKOTOPBI NeMULIMT IMUIIHA, TO OH MOT
CKa3bIBaThCsl Ha TEMIIe POCTa JIOCOCE U UX pacripee-
JICHUM, HO KAKMX-JIM0O IOCTOBEPHBIX (DaKTOB XKECTKO-
ro TMMUATHPOBAHUST VX YUCIIEHHOCTU ITUIIEBLIM (hak-
TOPOM HHUKTO J0 CUX ITop He nmoxy4ui (Bonkos, 2016;
IIynToB m ap., 2017, 2019). BrmonHe MoXHO corjia-
CUTBCSI C MHEHUEM, YTO B OTHOIIIEHUHN BBIPOCIINX U
Ne 1 2023
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(GpU3MOI0rMIYEeCKI MOJTHOLEHHBIX CETOJIETOK BPsIA I
MPaBOMEPHO CYIUTh 00 MX KM3HECTOMKOCTH TOJIBKO
no temny pocrta (Ilynros, MBanos, 2021). Taxke
YypeBaTo abCOMOTU3UPOBATh POJIb APYTUX (pakKTOPOB,
HaIpuMep TeMIlepaTypbl BOAbI, YaCTO UCITOJIb3yeMO
MpU OOBSICHEHUSIX U3MEHEHUN YMCISHHOCTU PHIO.
Taxk, B OTHOIIIEHUY TOPOYIITA BOCTOYHOTO TOOEPEKBS
CaxanuHa II0Ka3aHo, YTO CHIDKEHHE €€ YMCISHHO-
CTM BO MHOIOM OOYCJIOBICHO HEeOJIaronpusITHBIMUA
YCIIOBUSIMM OOMTAaHUSI MOJIOOW B 3CTyapHO-TIPHOpEXK-
HBII TIepUOM XXMU3HU, BAXKHBIM UHIMKATOPOM KOTOPBIX
SIBJISIFOTCSI aHOMAJIMM TeMIIEpaTypbl MOPCKO# T10-
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BepxHoctu (Iatwnuua m ap., 2018). OmHako mIs
BBISIBJICHUSI 3TOI CBSI3W MCIOJb30BaHbl JaHHbBIE 1O
OGroMacce TOIOBBIX YJIOBOB, B TO BpeMsl KaK TPaeKTO-
pUst USMEHEHUW YMCIIEHHOCTU PBIO B BO3BpaTaX MO-
KeT CYLIECTBEHHO OTINYaThes BeaeAacTere 1.5-kpart-
HOM aMIUIUTYIbI BApHaOeIbHOCTH CpeaHEeil MacChl PhIO
B pa3Hble Tonbl. CHIDKEeHIE 00111l BeJTMYMHBI BO3BpaTa
HEKOTOPBIX ITOKOJICHUI ompenessieTcs elé I0 cKaTa
MOJIOOU M3 peK B pe3yjbTaTe, HallpuMep, pa3MbIBa
IPYHTa HEPECTWJIMII TP MOIIHBIX OCEHHUX MaBO/I-
kax (Kaes, 2018). K ToMy ke BocTOYHOCaxaJIMHCKas
ropOyiia mpeacTraBjicHa YeThIPbMsSI CTagaMMu, M3Me-
HEHUS YMCJIIEHHOCTHU PBIO B KOTOPBIX HE BCerna CUH-
xpoHHbI (Kaes, 2012).

Pe3ynbTaThl HEMOCPENCTBEHHOTO U3YUYEHUS THU-
xooKeaHCKUX Jiococeid B 2009 r. B palioHax UX 3U-
MOBKHU CBMIETEIILCTBOBAIM O CPaBHUTEIILHO He-
OONBIIOI CMEPTHOCTHU OT BO3ICHCTBUS XUIITHBIX PHIO
(CrapoBoiitoB u ap., 2010). AHaau3 MHOTOJETHUX
JIAaHHBIX 110 YMCJICHHOCTU Y MUTAHUIO CETOJIETOK rop-
OyIIM B JIETHE-OCEHHUE MECSIIbl B MOPCKUX BOAAX U
rOJOBMKOB B OKEaHCKHX BOJIaX B 3MMHE-BECEHHUE
MECSILIbI TT0KA3aJT, YTO HEOTHOKPATHO BEICKA3BIBAEMbIE
TOYKH 3PEHMST O CTPYKTYPHBIX U3MEHEHUSIX 1 CHIKE-
HUSIX OMOMacchl B cOODIIECTBax 300IJIaHKTOHA, Be-
IYIIMX K YXYOIIEHUIO COCTOSTHUS OKpYsKalolleit cpe-
JIbI ¥ IATAHUS JIOCOCEM, SIBJISTFOTCSI COMHUTEIbHBIMU.
K mpumepy, cooTHoOIlIIeHHE OMOMacc 300TJIaHKTOHa
U1 HEKTOHa ObUTo odeHb HM3KMUM B 2006 u 2014 rr., on-
HAKO HAKOPMJICHHOCTB CETOJIETOK OCTaBajach Ha CPell-
HEM U BBICOKOM YPOBHSIX, a COCTaB MUIIY ObLT MTpe-
CTaBJIeH OpraHM3MaMu, UMEIOIIUMU OOBIYHO IIep-
BOCTeIIeHHOe 3HaueHMe B panuoHe. B 2008 1. mpu
OTPOMHOI1 YMCIIEHHOCTU MOJIOAY TOpOyIIU MOsIBIIe-
HHUE B €€ pallMOHEe BTOPOCTEIEHHBIX OOBEKTOB MUTA~
HUS B COYETAHMM C HEOOIBIIIMMM pa3MepaMHu CeTojIe-
TOK U 60Jiee paHHUMM CpOKaMU Hadyajla MX MUTpaium
K paifoHaM 3UMOBKM ITO3BOJISLIO II0JIAaraTh O CpaBHU-
TEJIbHO HeOJIaronpusITHBIX YCIOBUSX Harysa. Tem He
MEHee 3TO HEe OTPa3MUJIOCh HETATUBHO Ha pe3yJibTaTax
3UMOBKH, CY/IsI IO TOMY, YTO JaHHOE ITOKOJIeHIEe o0ec-
MeYnIo B UTore BhICOKUI Bo3Bpar (Halimenko m ap.,
2020). K aToMy MOXHO 100aBUTh, YTO CHUKEHUE PO-
CTOBBIX IOKAa3aTeJieil TOpOyIIN B 3UMHUI IIEPUOI HE
MOXET OBITh KBAIU(MPUIIMPOBAHO TOJIBKO KaK pe3yb-
TaT TPSIMOTO BO3ACHCTBUSA cpelbl. B tTaHHOM ciyJae
IIPaBOMEPHO TOBOPUTH TAKXKE 1 O HACTYIJICHUU OYe-
pEIHOTO 3Tamna pa3BUTHS OPTAHU3MOB, CBSI3aHHOTO C
MEPEXOA0M K MOJIOBOMY CO3PEBAHUIO, YTO U OOBSIC-
HsleT OJIM3KUIT XapaKTep 3aMeIJICHUSI pOCTa Y PEIO B
MpoIecce 3MMOBKM KaK B XOJIOMHBIX Bojgax OXOTCKO-
ro Mmops u TedeHust Oitsi-Cuo, Tak U B 6oJiee TEMIBIX
Bodax I0XHBIX paiioHOoB Cyb0apKTHMYecKoro (poHTa
(IIBb1akwuii, BnoBuH, 1999).

TakuM 3aKITFOYCHUSIM BITOJTHE COOTBETCTBYIOT pe-
3YJIBTaThl PETPOCTIEKTUBHOTO U3yYeHUs] pOCTa Top-
Ooymu. TobKO B TedeHNE paHHET0 MOPCKOTO MePHUO-
Ia XU3HU OOHapyKEeHBI CYIIeCTBEHHBIE PaCXOXKIe-
HUS B U3MEHEHMSIX aCUMMETPUIHOCTH Pa3MEpHOTO

cocTaBa MOJIONIU, 110 KOTOPBIM MOXKHO CyIUTb O OoJiee
BBICOKOU 3JIMMUHAIIMU MEJIKUX 0CO0ei B MOKOJIEHUSIX
C HU3KUM YPOBHEM BBIKMBAEMOCTH IO CPABHEHMIO C
TMOKOJIEHUSIMU C BBICOKOI BbDKMBAEMOCTBIO. TeHIeH-
LIMU JATbHENIIMX U3MEHEHU I 3TOTo MoKas3aTeisi, Kak 1
BapuabebHOCTU Pa3MEPHOIO cocTaBa PBHIO TpU X
O0OUTaHUU B OTKPBITBIX MOPCKUX U OKEAHCKUX BOJAX,
HE TOBOPST O BO3JAEMCTBMM HAa HUX KaKWX-TO MOIII-
HBIX JIeTaJbHBIX (PaKTOPOB, MPUBOISIINX K 3aMeT-
HBIM U3MEHEHUSIM pa3MEpPHOTro COCTaBa 3a CUET yObI-
JIM KaKoM-TO 4yacTh ocobeit (puc. 4). O ToMm, 9TO U3-
MEHEHUsI pocTa TopOyIlly B 3TOT MEPUOI HE UMEIOT
CYIIECTBEHHOTO 3HAYCHMUSI IUISI BBDKUBAEMOCTH, CBU -
JIETeJIbCTBYIOT JIBa TTOKOJIEHUSI C aHOMAaJIbHO HU3KOM
CKOPOCTBIO POCTa CETOJIETOK B OTKPBITHIX Bogax OXoT-
ckoro Mops (puc. 2). OngHo u3 Hux (2011 r. Bo3Bpara)
BXOIWJIO B TPYMITY C BEICOKUM, a apyroe (2012 r. Bo3-
BpaTa) — CO CPEIHMM YPOBHEM BbIXKMBAeMOCTH B Te-
YyeHHe MOPCKOTO Meproaa Xu3Hu. [TosiBieHue Takux
MOKOJICHUI Na€T BECKHME OCHOBaHUS TojlaraTh, YTO
BEJIMUYMHA CMEPTHOCTHU TMPU 3MMOBKE, CBSI3aHHas C
pa3MepoM pbIO, He SBIISIETCST OoNpeaesionieii B hop-
MUPOBAHMU KOHEYHOM YUCJIEHHOCTU MOKOJEHUM rop-
Oy1111, YTO BITOJIHE COIIACYeTCs C pe3yJibTaTaMU peajib-
HBIX HAOJIIOAEHW 32 COCTOSTHUEM JaJlbHEBOCTOYHBIX
ctan ropoyuu B 3umMHuii riepuon (Haitnenko, Tem-
HbIX, 2016; Haiinenko u np., 2021).

3AKJIIOYEHHME

Pe3ynbTaThl peTpOCIIEKTUBHOTO M3YyYEHUSI POCTa
ropOyIIN y TOKOJICHUI C pa3HBIM YPOBHEM BEIKMBA-
€MOCTH B MOPCKMX BOJaX IMOKa3bIBAIOT, YTO €r0 OCO-
OEHHOCTHU, TI0 KOTOPBIM MOXKHO CYIWTH O BBEICOKOM
YPOBHE 3JIMMUHALIUM PHIO, MPOSBIISIIOTCS TOJIBKO B
TeyeHHE paHHEro MOPCKOTO Iepuoaa XU3HU. YcTa-
HOBJIEHO, YTO M3MEHEHMS B PACUYMCICHHOM pa3Mep-
HOM COCTaB€ y BBDKMBIIMX PHIO B KakKO-TO Mepe
aHAJIOTUYHBI TAKOBBIM, KOTOPbIE IIPOCICKBAIOTCS Y
BCEM COBOKYITHOCTH OCOOEM B IMOKOJECHHUSIX B MPO-
LIECCE CTAHOBJICHUS X YMCIEHHOCTH. Takoil (peHOo-
MEH yBeJIMYMBAET JOJII0 HEOIIPEeASAEHHOCTU B OLIEHKAX
pa3MepHO-CeJICKTUBHOI CMEPTHOCTH ITPU COTIOCTaBIIE-
HUM pacYMCIIEHHBIX 10 YeIlTye IIMH CETOJIETOK C (PaK-
TU4YECKU HAOTIOOEHHBIMU.

OPMHAHCUPOBAHUE PABOThHI

HccnenoBaHue He UMEIO CIIOHCOPCKOM MOANEPXKKHU.

BJIIATOJAPHOCTH

ABTOpBI BBIpaXalOT 0JIArOAapHOCTb COTPYIHUKAM
CaxHHU PO, npoBomuBiuM c60p npod 1 GMOJIOTrHIEeCKUe
aHaJIM3bI TOPOYIIIN C OTOOPOM OOPA3IIOB YEIITYH.
Ne 1 2023
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IMepecMOTpeHBI UTOTY MPEOBIIYIINX UCCASIOBAHUIA TTOMY/ISILIMOHHOM CTPYKTYpbl Hepku Oncorhynchus nerka
SamagHoit KaMuaTku Ha OCHOBe aHaIM3a U3BMEHYMBOCTH 45 JIOKYCOB OMHOHYKJIEOTUIHOIO MOJIUMOPGhU3-
Ma C IIpUBJeYeHUEeM KaK COOCTBEHHBIX (CEMb BHIOOPOK M3 BOIOEMOB 3aMaaHOro rmobdepexnbs m-osa Kam-
YyaTKa), TaK U IIOJyYeHHBIX APYTMMU UCCIeoBaTeIIMU (CeMb BEHIOOPOK U3 GacceiiHa 03. Kypuibckoe 1 of1-
Ha u3 OacceiiHa p. bonbias — p. beicTpast) naHHbIX. Bce MaTepuanbl 3aHOBO IMpOaHAJIU3UPOBaHbI JJIsI
YTOUHEHUS CIIOXUBIIUXCS MPEACTABIEHUI O MPOUCXOXICHUU U (POPMUPOBAHUM TIOMYISILUI HEPKU 3a-
MaJHOKaMYaTCKOTO KOMILIEKCa, a TAKXKe PEKOHCTPYKIIMU UCTOPUYECKUX U COBPEMEHHBIX eMorpaguye-
CKMX M T€HETUYECKUX IIPOLIECCOB, B HUX ITpoTeKatoiux. [1o pe3yiabTaraM TeCTOB Ha T€HETUYECKYIO -
depeHIIMALIMIO, aHAJIM3a TVIABHBIX KOMIIOHEHT U JMCKPUMMHAHTHOIO aHaIM3a IJIaBHbIX KOMITIOHEHT BbI-
0opKu 03€pHOI HepKU 13 peK O3epHas (Bocopou3BoICTBO B Oacceiite 03. Kypuibckoe) u [1moTtHMKOBa
(mMpeuMylleCTBEHHO ITOKaTHUKU 13 03. HaunkuHcKoe) B HauboJbIlel CTeNeH! OTIMYaIMCh OT OCTaJIbHbBIX
BBIOOPOK, TIPEACTABJIEHHBIX B OCHOBHOM PEYHOM HEPKOii. Pe3ynbraThl aHaIM3a IJIaBHBIX KOMIIOHEHT U TO-
nosorust puIoreHeTUYECKO ceTu MIsl BHIOOPOK 13 bacceiiHa 03. Kypuiabckoe BBISIBUIM UX OApPa3aeaeH-
HOCTb B COOTBETCTBUM CO CPOKAMU 3aMOJTHEHUSI HEPECTUIIUIL] U ¢ TeorpapruuecKoi MU3MEHYUBOCThIO CPO-

KOB HepecTa HeEpKHM B bacceiiHe o3epa.

Karouegoie crosa: nepka Oncorhynchus nerka, nonyassiuOHHasi CTPYKTYpa, OMHOHYKJIEOTUAHBIN MOJUMOP-
dusM, reHeTndecKasa nuddepeHnnanys, 3anagHasa Kamyarka.

DOI: 10.31857/S0042875223010083, EDN: CZBVGN

Hepxka Oncorhynchus nerka cpenn apyrux mpem-
CTaBUTEJIE THUXOOKEAHCKMX JIOCOCE OTIMYaeTcs
HanboJiee BBICOKOI 3KOJIOTMYECKON MJIaCTUYHOCTBIO
W IMUPOKNM agalITUBHBIM TTOJIMMOP(MU3MOM. DTH Uep-
Thl BO MHOTOM CITOCOOCTBYIOT YCIIEIIIHOMY OCBOCHMUIO
€10 OOIIIMPHOIO CIIEKTPA SKOJOTMUECKIX HUIIL B IIpec-
HOBOIHBIX HAryJIbHO-BBIPOCTHBIX BOIOEMAX (IIPOXOJI-
Hasl, OCTaTOuHas U Xuast GopMbl; GOPMbI, UCIIOIb-
3YIOIIME PEYHBIE, PyUbeBbie, KIIFOUEBhIE, O3EPHBIE HE-
pecTUIMILIA M HaryJMBarollrecs Kak B peKke, TaK U B
o3epe; a Takke 03€pHbIe (DOPMBbI, MOJIOIb KOTOPBIX
pasuyaeTcs Mo cnekTpy nuraHus). [lomuMo 3Toro
HEepKa XapaKTepU3yeTCs UCKITIOUUTETbHO CUJIbHBIM B
pSiLy POACTBEHHBIX BUAOB XOMHUHIOM (MHCTUHKTOM
BO3Bpara K MecTaM POXKAEHUs) U, COOTBETCTBEHHO,
BpeMEHHOI YCTOMYMBOCTBIO JIOKAABHBIX CTal. DTH
OMoJIOrMYeCcKre OCOOEHHOCTU B 3HAYUTEILHOMN Mepe
MPEMSITCTBYIOT MOTOKY T€HOB MEXIY ITOMYJISILIUSIMU
U CITOCOOCTBYIOT ITOAIE PXKAHUIO YPE3BbIYAITHO CIIOXK-
HOIi MOMYJISIIMOHHOM OpraHU3alliu, KOTopasl y 3TO-
ro BHUJa MMeeT CBOMCTBA APEBOBUAHOI Mepapxude-
CKM OpraHM30BaHHOI cucTeMbl. M301MpoBaHHBIE
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reorpaduyeckre NonyJIsiiuy OTASAbHBIX peK (ITomy-
JIILIMOHHBIE CUCTEMbI, WJIM METAIoNyJISILIMU) Yalle
BCETO MOoApas3aesieHbl Ha CE30HHbIE pPachl, KOTOPLIE B
CBOIO oYepedab — Ha CyOIonyJsiliui W/WJU TPYIIbI
CyOIOITyJISILii pa3HBIX y4acTKoB OacceiiHa. CTpyk-
Typa BETBUTCS BILIOTh OO MaJIbIX ITAaHMUKTUYECKUX
TPYNITMPOBOK, BOCIIPOMU3BOASIIMNXCS HA OTIEIbHBIX
HepecTuauIax (JeMeHTapHble nonysiun). Kpo-
ME TEMIIOPaJIbHBIX 1 TeorpanieCcKrX BHYTPUBUIO-
BBIX €IWHMUI], Y HEPKU BBIACISIOT dKOJOTMYECKUE
TPYIIIbL: 3KoJIorhuyeckue (reHepaTuBHbIE) (hOPMBI U
skotulibl (CmupHosB, 1975; MBankos, 1985; MBaH-
koB, MBankosa, 2013). IlepBble B 3aBUCHUMOCTU OT
CTeTIeHU MPUBSI3aHHOCTU HEpeCTa U TMTPECHOBOIHOTO
Harysa MoJIoOu K OacceiiHaM O3€p MoApas3naelIsIIoTCs
Ha 03€pHYI0 (JIMMHOMUIBHYIO) U pEUHYIO (peoPMITh-
HY10) (pOpMBI, KOTOPBIE B CBOIO OYEPENb BCIIEICTBUE
OMOTONMYECKON CITeIMAaIM3allny IeISITCSI Ha 9KOTH-
nbel. PeaHast popma MoxkeT pa3sMHOXKaThCS KaK Ha KITIO-
YeBbIX HEepeCcTUIUINAX (KIo4u, “Jaiim”, JUMHOKpe-
HBI), TaK 1 Ha PYCJIIOBBIX — Py4beBOI U pEYHOI KO-
tunel. O3€pHas HepKa, Kak IIpaBuJIo, TIpeAcTaBiieHa
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JIBYMSI 9KOTUTIAMU — O3EPHBIM (HEPECTUTCS Ha JINTO-
pajau) U pydybeBbIM (KJIIOUEBbIE HEPECTWINIIA B pYy-
YbsiX, BMaJalIINX B 03epo). B Bogoémax, riue ce30H-
Hbl€ pachl y HEPKU XOPOIIO BbIPaXXeHbI, OHU pa3inya-
I0TCS HE TOJIbKO CPOKaMM X0Ja, HO U MECTaMU HepecTa
(3KoJIOorO-TeMIopaJibHbIE pachl: paHHsISI HEpKa Hepe-
CTUTCS, KaK MTPaBUJIO, B peKax U PyubsiX, MO3AHSS — Ha
JIUTOPAJIN 03EP).

FOro-3anagHnas Kamuarka sIBjisieTcst OTHMM U3 BaXK-
HEeHIIMX paliloOHOB BOCIIPOM3BONACTBA HEPKU B A3UMU.
Hau6onee MHOrOUYMCIEHHASI OMYJISILIMS JAHHOTO BUIA
BocrnipomnsBoauTcs B 03. Kyprsckoe (0acceitt p. O3ep-
Hast). B 2009—2018 rr. (1iepron COBpeMEHHOM BbICO-
KO YMCJIEHHOCTHU) cTamo p. O3epHast oOeceuYnBajo
B cpenHeM 86.7% Bcero BbUIOBA HEPKH I10 3aMTaHOMY
nobdepexpio Kamuatku exxeroqHo. CpemHsist ke 10151
Hepku ctana p. O3epHad B yjioBax Buaa no Kamuatke
B LIEJIOM B 3T rofbl paBHstIach 70.6% (dyobanH, Tpa-
BuH, 2020). Hapsiny ¢ 03epHOBCKOI MOMyIsSILIUCH Cy-
LIECTBEHHYIO JTOJIIO B OOIIEM 3amace 3TOro BUaa B pe-
TMOHE COCTaBJISIIOT TaK Ha3bIBaeMble BTOPOCTEIIEHHbIC
cTajia Co CpelHEe YMCIEHHOCThIO TMOKOJICHUM, Cpean
HUX HAauOOJIbIlIee 3HAYEHNE UMEIOT MOMYJISLIMU, Hace-
JIIOIIME JTOCTAaTOYHO KPYITHBIE pEYHbIe OacceiiHbI,
pacnojioxXeHHbIe K ceBepy oT p. O3epHast — peku Oma-
na, bonbmast, bonbinas Boposckas (IToromaes, 2013).

He Bce 13 nepedunciieHHbIX NOMYISILIUIA B paBHO
MEpe XOPOIIIO M3Yy4eHBI HE TOJIBKO B KOHTEKCTE BbI-
SIBJISHUSI UX TEHETUYECKOTO CBO€00Opas3us U CTPYKTY-
pBI JIOKQJIBHBIX CTad, HO U C TOYKU 3PEHUST OOIINX
MIpeACTaBIIEHIIT 00 X 3KOJOTMIYECKUX 1 OMOIOTHYe-
CKMX 0COOeHHOCTSIX. boliee mim MeHee MOapOOHBIS
CBEJIEHUSI B JIUTEepaType UMEIOTCS O HEPKE IBYX KPYTI-
Henmmx crag pernoHa — o3. Kypuiabckoe u 6acceitna
p. bonpiras. Hepka p. O3epHast uMeeT IBe CE30HHBIC
pachl, HO YMCIIEHHOCTh PaHHEN, Kak U B IPYTUX BO-
moéMax 3amagHoi KaMdyaTky, OTHOCUTEILHO HU3Ka
(o cpaBHeHuIo ¢ no3nHeii) (byraes, 1995). BeceH-
HSISI HEpKa BOCTIPOU3BOIUTCS MTPEeUMYIIECTBEHHO Ha
pPEYHBIX HEPECTUJIMINAX, PACIIOJOXEHHBIX B CHCTE-
Max HeOOJIBIIIMX PEK M pYYbEB, BITATAIOIINX B HATYJIb-
HbIN BOT0EM (03. Kypuiibckoe), JIETHSISI — Ha JIMTOpasiv
03epa, OMHAKO KECTKMX pa3IMIMii IT0 MECTaM pa3MHO-
KeHUsI y HepkH obenx pac HeT (KpoxuH, 1960; KoHo-
BaJioB, 1980; byraes, 1995). I1o cpokam HepecTa B 6ac-
ceitHe 03. Kypuiibckoe mpemiokKeHO BbIIEISITh paHHUI
(11oIb—CcepearHa aBrycTa), CpeaHuii (cepenruHa aB-
rycTa—KOHEll CEHTSIOPsI) U MO3MHUI (HayaJlo OKTSI0-
pst 1 11o3ke) nepuoasl (Cenudonona, 1978). I1pu ta-
KOM JIeJIEHUU HEPECT B peKaxX CEBEPHOM YacTu o3epa
IIPUHSTO CYUTATh pAaHHUM, B peKaX BOCTOYHOM YaCTU
o3epa — paHHUM U CPEOIHMM, a HAa HEePECTUIMINAX
IO>KHOM M 3amagHoit yacTteid — CpeaHMM IO CPOKaM.
Camblii TO3AHMI HEepecT (C KOHLIA CEHTSIOPs Mo ¢eB-
pajib) OTMeYaeTcsl B HEOOJBIINX KII0Yax B OacceiiHe
p. Cpennuii XakbpIlIMH, Bragamomieil B 03. Kypuib-
cKoe ¢ ora, u 03. 9ramblHK (Eroposa, 1970). ITo3n-
Hee B 03. Kypuiibckoe Ha OCHOBE pa3Induii reHeTH-
YeCKMX 1 OMOJIOTMYeCKMX TToKa3aTesieil ObUIN BblJIE-

JIEHbI TPU CE30HHO-3KOJIOTUYecKre (POPMbl HEPKU:
paHHsISI peyHasl, MO3AHSISI peyHasl U TO3AHSIS JTUTO-
panbHasi (BapnaBckasi, 1988; Byraes, 1995). Ilo pe-
3yJibTaTaM aHaau3a NojuMophu3Ma MUKPOCATEITUT-
HbIX JJoKycoB JIHK BBISIBJIEHO TeHETUYECKOE CBOEO0-
pa3ue paHHeil peYHOM (pOpMBI, BOCIIPOU3BOISIIEICS
B KpYIHBIX mpuTokax o3. Kypuibckoe (peku Kupy-
1mryTK, Beryenkusi, OtambiHK U T'aBpromika) (ITuiab-
raHuyk, Bapnasckas, 2010; I[Tuisranuyk u ap., 2012;
IMunpranuyk u aop., 2014).

Cragmo Hepku p. bosplmag mpencraBieHO IBYMS
CE30HHBIMM pacaMu (paHHEe# U MO3IHe), TIO3AHSS B
CBOIO oYepenb — ABYMS 9KOJOTMIYeCKUMHU (popMaMu:
03€pHOI (II1aBHBIM 00pa3oM, MmoIysauusmMu 03. Ha-
YUKUHCKOE U B 3HAYUTEJIbHO MEHbIICH CTETIEHU 03.
Cokou; 00a o3epa pacIioIOXEHBI B BEpXHEM TCUCHUN
p. IllloTHHUKOBA) 1 pe4yHOIi, OTAEAbHBIE CYyOITOMYJIsI-
LIUM KOTOPO# BOCIPOU3BOASATCS B KPYITHBIX MPUTO-
Kax — B pekax brictpas, IInotHukoBa, KapeiMunHa,
bannasa n npyrux (Kpoxun, Kporuyc, 1937; Cemxko,
1954; byraeB u 1p., 20026; Octpoymos, 2007; 3amnopo-
Xxew u np., 2013). Bca panHss Hepka p. bomibmras —
03¢pHas M €€ BOCIIPOM3BOICTBO MPAKTUUECCKHU TTOJTHO-
CThIO COCPEIOTOYEHO B aKBaTopuu 03. HauukuHckoe
(3amopoxe1r u ap., 2020).

B uenom mnsa 3amamHoii KamMuaTku xapakTepHo,
YTO MHOTHE peUHbIe 0acCeHBI HE UMEIOT B BOJIOCOO-
p€ AOCTaTOYHO KPYITHBIX IITyOOKUX 03Ep, MOIXOMsI-
IIUX JJIST BOCIIPOU3BOACTBA TUMHOMDWILHON HEPKU,
M 3acejieHbl TPEUMYIIECTBEHHO pPeYHOU (HOpMOIi.
B nuteparype uMmeroTcsi BecbMa OOpbIBOUHbBIC CBEIE-
HUSI O CE30HHO-3KOJIOTMYECKOM U ITOIYJISIIMOHHOIM
Monpa3neEHHOCTU BTOPOCTEIIEHHBIX CTa HEPKU 3TO-
ro paiioHa. ComiacHO HaOJIOACHUSIM, TIPOBEIEHHBIM
cotpyaarkamu KamuatHWU PO B 1970-x IT., coob11iaeT-
Cs1 0 HEpecCTe Mo3AHel HepKu B HEOOoJIbIIOM 03. Ona-
JIMHCKOE B 6acceitne pyd. O3€pHBblii (TputoK p. Omna-
JIa), a TaKKe O JIOKAJIM3allM1 HEPECTUINIL HEPKU Ha
JIMTOpajau U B mpUTOoKax o3¢p BopoBckoe, be3biMsiH-
Hoe (BepxoBbe p. JleBass BopoBckast) u KaroBoe (Bep-
xoBbe p. CpenHsiss BopoBckasi) B 6acceiine p. boib-
masi BopoBckasi (OctpoymoB, 2007). B p. bomblias
BopoBckast Ha paHHIOIO CE30HHYIO (OpMy MPUXO-
mutcs B cpemHeM 13.3% Hepku, Ha ITO3IHIO —
86.7% (byraes, 1995), mpu 9TOM, Cy/s 110 BO3PACTHO-
MY COCTaBy HEpKM obOeux pac OacceitHa 3TOW peKku
(Ha gomo pbIO, HATYJIMBAIOIIUXCS B TIPECHOI BOIE B
TedeHUeE MEPBBIX IBYX JIET XXKU3HU nmpuxoaurcs ~ 27%,
B TO BpeMSI KaK J10Jisl pbl0, 3aAep>KUBAIOIIMXCS B peKe
JIVIITH Ha TOII, COCTaBIIsAIET 10 67 %), BOCIIPOM3BOICTBO
W/UIA HaTyJl 3HAYUTEJIbHON YacTW TIOMYJISILIUMU P.
bonbiras BopoBckasi Tak Wi MHa4Ye CBSI3aHbI C 03EP-
HbIMU 3koTonamu (byraes u np., 2002a).

B nmocnemame ronsl mostBuiack MHGopMays oo n3-
MEHEHUU YHMCJICHHOCTH, CPOKOB XOJa M 3aIlOJTHCHMUS
HEPECTWINIL, IPOCTPAHCTBEHHOIO pacHpencIieHUsI 1
XapakTepa IpeIHepeCcTOBOM MATPAIIMOHHOI aKTUBHO-
CTU OTJIEJIbHBIX JIOKATBHBIX CYOITOIYJISILIMI U 3KOJIOTO-
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TEMITOPAJIBHBIX TPYITITMPOBOK B bacceitHe 03. Kypiib-
cKoe, HanboJiee BEpOSITHO, IO BIAUSHUEM Hepa-
LIMOHAJILHOTO BeAEeHUS U CEJIEKTUBHOCTHU MPOMBbIC-
ma  (https://kronoki.ru/ru/news/newswire/426.html,
https://kronoki.ru/ru/news/newswire/428.html,
https://kronoki.ru/ru/news/newswire/2895.html).
B aTOM KJTI0Y€ MBI CYMTaeM BaXKHBIM PAaCCMOTPETH He
TOJIBKO YK€ MMeIoIIrecs JaHHbIe 10 OMHOHYKJIEO-
TuaHOMY ToJuMopdusMy (SNP) B monynsiiiusix Hep-
ku 3anmamHoit KaMyaTku, HO M JOMOJHUTH UX OT-
KPBITBIMU JaHHBIMU 110 UAEHTUYHOMY HabOpy JIO-
KYyCOB IIJTS psiia BEIOOPOK U3 OacceitHa 03. Kypuiibckoe
(Habicht et al., 2010). HecMoTpst Ha TO 4TO paHee MbI
yXe MpeArpUHUMAIN TTOTBITKY OXapaKTepu30BaTh
TeHeTUYeCKyo nuddepeHIINauio 3arraTHoKaMJaT-
CKoii Hepku (XpycTanesa u np., 2014), B HacTosIei
paboTe MBI MOMBITAIMCH MTEPEOCMBICIUTD TTOTYIeH-
Hble paHee pe3yJbTaThbl, YTOObI BHECTU HEKOTOPYIO
SICHOCTb B BOITPOCHI TIPOUCXOXICHMsI, (hopMHpOBa-
HUsI, OIIEHKY BKJIaa UCTOPUYECKNX U COBPEMEHHBIX
JeMorparIecKnXx W TeHETHYEeCKUX IPOIIECCOB B
CTPYKTYPY KaK OTIEITbHBIX IMOMYJISIINiI TaHHOTO pe-
TMOHA, TaK U BCET0 OMOKOMIUIEKCA B LIEJIOM.

MATEPUAJI U METOIUKA

CobcTBeHHbIN MaTepuan coopaH B 2003—2008 rr.
B pekax 3ananHoii Kamuarku (ta6i. 1, puc. 1). O1iioB
IIPOM3BOAUTENEH HEPKU POBOANIN PEYHBIM 3aKU/I-
HBbIM HEBOJIOM Ha pacCTOSIHUU 3—15 KM OT yCThsI BO
BpeMs TTMKa XoAa Mo3aHel (JieTHel) Hepku. Mook
OTJIaBJIMBAJIN B BepXxoBbe p. [lnoTHuKOBa, B 10 KM OT
03. HaunkunHckoe, MaTbKOBBIM HEBOJOM B ITIEPUO]T
MAacCOBOTI'0O CKaTa, a TakKxKe B HUXKHEM TeUeHU U p. bbicT-
pasi B MecTe e€ BIIaJcHUSI B OCHOBHOE pycJio p. boib-
mrasi, B 10 km ot moc. Kaprimaii.

B paboTe poananm3npoBaHbl COOCTBEHHBIC JaH-
Hble (XpycraneBa u ap., 2014) mo noaumopdusmy
45 mokycoB SNP, tpu u3 xoropwix (One COl,
One_Cytb 17, One_Cytb_26) T0KaIn30BaHbI B MUTO-
XOHIAPUATBHOM T€HOME, OCTAIbHbIE — TpEeUuMYyIlle-
CTBEHHO B SIIEPHBIX FeHax, JUCIePTUPOBAHHbBIX MO-
Bropax u EST-mocnenoBarensHocTsax (Smith et al.,
2005; Elfstrom et al., 2006; Habicht et al., 2010). JIuius
42 nokyca u3 45 0bu1 MoTUMOP(HEI BO BCEX BEIOOP-
kax. Jlokycet MHC2 190v2 v MHC2 251v2 6buin
o0bearHeHbl B ofuH MHCZ2 ¢ 4eTblpbMsl aJlJieJIbHbI-
MU BapuaHTaMU — TarjioTunamu. MuToxoHapuaib-
Hble SNP Takske 00ObeTMHMIN B ONWH JIOKYC mtDNA,
MPUYEM 13 BO3MOXHBIX BOCBbMU TarIOTUMUYECKUX
BapUaHTOB B MPOAHAIM3UPOBAHHBIX BBIOOPKAx 00-
HapyxeHo umb Tpu — CGG, TGA u CAG, niepBbie
JIBa U3 KOTOPBIX ObLIM MAaCCOBBIMU, a TPETUN — MU-
HOpPHBII, 0OHAPYKeHHBI B BEIOOpKax 13 peK boib-
mast u O3epHad.

B paboTe Tak:ke MCITOIB30BaHbI OTKPHITHIE JaH-
Hble Xabuurta ¢ coaBTopamu (Habicht et al., 2010;
http://www.tandfonline.com/doi/suppl/10.1577/T09-
149.1?scroll=top) 1o yacTtoTaMm ajjielieid TeX XKe JIOKY-
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coB SNP B BeiOOpKax Hepku IOro-3amannoit Kam-
yaTKu (Tadauua).

BeposiTHOCTHbBIE TECTBI HA TEHHYIO U TEHOTUITNYE-
CcKy1o mnddepeHIIMALINIO U TTapHbIe CpaBHEHUS BEIOO-
POK TIO YacToTaM aJijieJieil/TeHOTUTIOB OCYIIEeCTBIISIN
B nporpamMme GENEPOP 3.4 (Raymond, Rousset,
1995). BrruuciaeHre XOpaoBbIX TEHETUIECKIX TUCTaH-
it Kapannu—Cdoplia u TocTpoeHUe AepeBbEeB Me-
tomoMm Neighbors Joining (NJ) ocymecTBisiiig B IIpo-
rpammax Populations 1.2.30 u Phylip 3.695, a Takke B
R-makete Rphylip (Felsenstein, 2013). ITo nonxyuyeH-
HBIM OyTcTpern-oueHkam (1000 urepaiimii) u MaTpu-
1€ JUCTAaHUMKA CTpOWIn (DUITOTEHETUUECKYIO CETh C
nmomoiisto anroputma Neighbor-Net (NN) B R nake-
te phangorn (Schliep, 2011). AHanMM3 IIaBHBIX KOM-
noHeHT (PCA) nipoBoamyiu ¢ momMoiibio R-61bamo-
Ttek factoextra (https://rpkgs.datanovia.com/facto-
extra/index.html) u FactoMineR (L& et al., 2008),
JTUCKPUMUWHAHTHBIA aHaIu3 TIJIaBHBIX KOMIIOHEHT
(DAPC) BbIMoJHSAIM ¢ UcHoNb30BaHUeM R-makera
adegenet 1.3-1 (Jombart, Ahmed, 2011). CtpykTypy
MOMYJISILIAN OLIEHUBAIU de novo, MpeaBapuTeIbHO
oIpeaeanB KOJIMYECTBO KJIACTEPOB B 00beNMHEHHOM
MAacCHUBE JaHHbBIX C TIOMOIIbIO UTEPATUBHOTO aHAIU-
3a k-cpenHux. OnTuManbHOE Yucio KiactepoB (K),
WIN TeHETUYECKUX TPYIIN, 3a4acTylo ompenessieTcs
Kak yuciao K ¢ HauMEeHbIIMMHU 3HaYeHUsIMu Oaiie-
coBckoro kputepusi (BIC) cpenu HalimeHHBIX Kja-
CTEepOB, OMHAKO Mbl PYKOBOJCTBOBAJIUCH MPaBUIOM
“KaMeHMCTOI ochinmn” (BEIOMpaIy Ha KPUBOI 3aBU-
cumoctu BIC ot yncna K Touky, mocyie mpoxoxie-
HUSI KOTOPOi1 3aMETHO CHUXKAETCSI CPEMHSISI CKOPOCTh
u3MeHeHus: GyHKuuu). s HalmMx JaHHBIX YMCIIO
KJ1aCTEPOB ObLIIO MPUHSTO PABHBIM JIBYM 11 TIOJIHO-
ro Habopa JJOKYCOB U TPEM MOCIe UCKITIOUEHUSI JTOKY-
ca mtDNA. 3arem B nipouenype DAPC ucnons3oBanu
ONTUMAJIbHOE KOJIMYECTBO TPYIII, OMPENEIEHHOE BbI-
IIeOTIMCaHHbIM criocoboM, u 30 TepBbIX BblIEJIeH-
HBIX INIAaBHBIX KOMITOHEHT. /lanee rpacduyecku BU3y-
AJTM3UPOBAJIM BEPOSITHOCTU OTHECEHUS KaXIOoTo Te-
HOTHUMA K TOMY WX MHOMY KJacTepy.

PE3VYJIBTATDbI

Mexny BBIOOpKaMUu HEPKU U3 BOJOEMOB IOTO-3a-
agHoro rodepexbsa KaMmuaTku mmpociiesknBaiach 3Ha-
YyuMasi TeTePOreHHOCTh aJUIeJIbHBIX U T€HOTHUITNYE-
CKMX YaCTOT, OIpeaeaéHHas CyMMapHO 1O BCEM Jio-
KkycaMm ¥ 110 14 SNP u3 40 nmpoaHaIn3upOBaHHBIX B
pabore (p < 0.0013 mocne BBemeHMs MOIIPAaBKKU Ha
MHOXECTBEHHBbIC CpaBHEHUS), B TO BpeMsl KakK IO
octranbHbIM 26 SN P TecThl Ha reTepOTeHHOCTh HE OBbI-
1 3Ha9uMBl. [1py mapHBIX cpaBHEHUSIX HE OOHapy-
JKEHO TeTEPOreHHOCTHU I10 YacTOTaM ajuiesieid U TeHOTH -
MOB MEXIy BbIOOpKAMU MPOU3BOIUTENIEN U3 YCTbEB
pek bomnpimas, bonsmas Boposckas n Omana. B mo-
MyJISIUMY HEPKU 6acceiiHa p. bosbliias 1ocTOBEepHBIX
pa3au4urii He BBISIBIIEHO MEXIY ITPOM3BOIUTEISIMMU,
BBIJIOBJIEHHBIMHM B ycThe peku B 2003 m 2004 1T, a
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Puc. 1. Kapra-cxema paitoHa coopa matepuaina. Beioopku Hepku Oncorhynchus nerka (@): 1 — p. bonbiuas BopoBckasi (ycTbe);
2, 3 — p. bonpas (yctbe); 4 — p. bbicTpasi (TouHOE MeCTO OTJI0Ba HEU3BECTHO); 5 — p. bricTpas, HUXXHee TeueHue, 10 KM oT
noc. Kapreimaii; 6 — p. [notHukoBa, BepxHee TeyeHue, 10 kM ot 03. HaunkuHckoe; 7— p. Omnana (yctbe), & — p. O3epHas
(yctbe), 9 — p. DrambiHK, 10 — Oyx. XakbiuuH, 11 — p. Kupywmyrk, 12 — 6yx. I'aBpiowka, 13 — 6yx. OnagouHasi, 14 —
oyx. CesepHas lanbHss, 15 — p. Beruenkus.
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Tab6muna 1. XapakTepucTuka uccienoBaHHBIX BBIOOPOK HepKu Oncorhynchus nerka 3ananHoit KamuaTtku

O6o3HaueHue| Yucio Uctoununk
Ne Mecto BbUIOBA JlaTa BbIJTOBa OnucaHue BBIOOPKU
BBIOODKU  |pbIO, 9K3. nHdopMau
bacceiin p. boabimas BopoBckasi
1 | P. bonpmas Boposckas | KV 51 17—27.07.2007 | CmenraHHast BEIOOpKa U3 | XpycTajeBa U Jp.,
(ycTne) YCTBSI peKU 2014
bacceiin p. bonbias
2 | P. bonpmias (yctbe) KB-03 91 23—30.07.2003 | CmemaHHast BbIOOpKa U3 To xe
YCThST peKU (TTO3MHSIS
HepKa)
3 | Tam xe KB-04 90 11.08.2004, To xe »
20.08.2004
4 | P. breicTpas KBb-98 56 16.08.1998 Her nannbIx Habicht et al.,
2010
5 | P. BeicTpas, HUKHee KBb-04 33 20.07.2004, ITokaTHast MoOb XpycTanesa u ap.,
TeueHue, 10 KM ot (KBb) 12.08.2004 2014
noc. Kapsimaii
6 | P. ITmotHukoBa, Bepx- | KBp 39 09.08.2004, To xe To xe
Hee TeyeHue, 10 KM oT 12.08.2004
03. HauukuHckoe
p. Onana
7 | P. Onana (ycTbe) KOp 50 17—30.07.2008 | CmemaHHast BbIOOpKa U3 »
YCThSI PEKU
Bbacceiin 03. Kypuiabckoe (p. O3epHast)
8 | P. O3epHas (ycTbe) KO 90 04.08.2003, CwmemaHHas BeIOOpKa n3 | XpycTajeBa U Jp.,
05.08.2003, yCThsl peku (pyHHBIH xom) | 2014
07.08.2003
9 | P. OTaMBIHK KOet 127 12.08.2002, CwMmemaHHasi BBIOOpKa: Habicht et al.,
21.08.1990, peuHble cpenHero u auto- | 2010
28.09.1990 pajbHBIE TO3NHETO XO1a
10 | Byx. XakbIuuH KOhak 50 31.08.2002 JIuTopanbHbIEe CPEIHUX To xe
CPOKOB HepecTa
11 | P. Kupymytk KOkir 49 31.07.2000 Peunbie paHHero xona »
12 | Byx. I'aBpromika KOgav 50 25.08.2002 JIutopanbHbIe CPEIHUX »
CPOKOB HepecTa
13 | byx. OnamouHast KOol 50 08.10.2000 JlutopanbHbIe, TTO3THEHE - »
pecTtylommne
14 | Byx. CeBepnas JanbHsst| KOsev 50 26.08.2002 JIutopanbHbIe CPETHUX »
CPOKOB HepecTa
15 | P. Boiuenkus KOvych 96 28.07.2000 Peunnie paHHero xona »
BOITPOCHI UXTUOJIOTMM  toMm 63 Ne 1 2023
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Puc. 2. ®unoreHeTUYeCKUE CETH, TIOCTPOSHHBIE IO XOPIOBBIM AUCTaHIIUSIM MeTonoM Neighbor-Net mist BBIGOpoK Hepku On-
corhynchus nerka u3 pa3Hbix BogoéMoB 3ananHoi Kamuatku (a) v ¢ pasnuyHbIX HepecTuwiull 6acceliHa 03. Kypunbckoe (0).
YucieHHbIe 3HAYeHMS B y3/IaX — MHIEKCHI OyTcTpena (ImpuBeaeHbI 3HaYeHUsT >30). Beioopku: KV — p. bonbimas BopoBckast
(yctbe); KB-03, KB-04 — p. bosnbmas (yctbe); KBb — p. Boictpasi, HuxHee teueHue, 10 km ot noc. Kapsimaii; KBp —
p. IlnoTHukoBa, BepxHee TeueHue, 10 km ot 03. Haunkunckoe; KOp — p. Onana (yctbe), KO — p. Ozepnast (yctbe), KOet —
p. BrambiHK, KOhak — 6yx. Xakbeiumua, KOkir — p. Kupymytk, KOgav — 6yx. I'aBpromka, KOol — 6yx. Omamounast, KOsev —

oyx. CesepHas JanbHsist, KOvych — p. Beruenkusi.

TaK>Ke MEXIY HUMU U MOJIOJIbIO U3 HIKHETO TeYEHUST
p. BeicTpas. 3HauMMO OTJIMYAIINCH OT OCTAJIBHBIX BBI-
Oopku TipousBoauTeneit p. O3epHas U MoJiogu U3
BepXxoBbd p. [110THUKOBA.

Pacuiennénnas ¢gunoreHetnueckasi cetb (puc. 2)
IS 3aMaJHOKaMUYaTCKUX MOMYJISLUIA HEPKU OTpaXkaeT
3aMeTHYI0 nuddepeHalio BIOOPOK U3 yCThs
p. O3epHas u Mosionu u3 p. IlmoTHUKOBa (bGacceiiH
p. bonbmias). Haunbonpinumii Bec MeeT paciieruie-
HUE MEXIY Napoil BBIOOPOK MPEUMYIIIECTBEHHO pe-
odubHOI HEepKU 13 peK bricTpas n Onana u octajib-
HBIMH BBIOOpKaMM (pHcC. 2a).

ITo pe3ynbTaTaM opAVHALIMKA BEIOOPOK B IPOCTPaH-
CTBE II€PBBIX ABYX INIABHBIX KOMIIOHEHT (puc. 3a), BbI-
OOpKU peuHoil HepKU u3 pek bonbias, Onana, bojib-
mast BopoBckag u BricTpast copmupoBany o6IInii
KJIacTep, OT KOTOPOTO paBHOYHAJEHBI BHIOOPKU 03€Ep-
Holt Hepku 13 03. Kypuibckoe (6acceiiH p. O3epHasi) 1
MOJIOON U3 BepXxoBbd p. [ImoTHMKOBaA (ITperMylle-
CTBEHHO TIPEICTaBIIEHHOM IMTOKaTHUKaMM 13 03. Ha-
yukuHckoe). IIpu mobasieHur BHIOOPOK U3 Oacceii-
Ha 03. Kypmiabckoe (Habicht et al., 2010) o61as kap-
THHA KJ1acTepU3alluy IPUHIUIIMATIBHO He MEHSIETCS,
a BEIOOPKM HepKU 03. Kypuiabckoe 000Co0ISIIOTCS B IBE
JIEXKAIIUX PSIAOM TPYIIIIEL: B IEHTPE MEPBOIl CrPpyIITN-
pOBaHBI BEIOOPKHU M3 IIPUTOKOB (p. DTaMBIHK, p. Kn-

pPYIIYTK, p. BBIUEHKMST), MX OKPYKAIOT IMTOpaIbHbIE
BBIOOPKM 13 I0XXKHOM yacTtu o3epa (0yx. I'aBpromka u
Oyx. XaKbIlMH); BTopas chopMupoBaHa ABYMSI JINTO-
paJIbHBIMM BHIOOpKAaMHU M3 CEBEPHOM 1M BOCTOYHOM
yacTeii o3epa (0yx. CeBepHast JlanbHsisa u 6yx. Ona-
JTIO9HasT) ¥ CMEIIaHHOM BBHIOOPKOM 13 YyCThs p. O3ep-
Has (puc. 30). BzaumopacnosioxeHue BHIOOPOK U3
pa3HbIX 4yacTteil OacceifHa 03. Kypuibckoe Ha pac-
LIETJIEHHOM CEeTU TaKXKe CBUIIETEJILCTBYET O OJIM30-
CTHU IBYX PEYHBIX BEIOOPOK HEPKM PaHHETO HepecTa
u3 pek Kupyiytk u Beruenkust (puc. 26). B o6uryro
¢ HUMU KJIafy Torajia BHIOOpKa CpeTHUX CPOKOB Hepe-
CTa U3 TPYNITMPOBKH, BOCIIPOU3BOIMIIEICSI B Oyx. Xa-
KBILIMH Ha JIMTOPAJIbHOM HEPECTUJIMIIE, PaCIOJIO-
>)KEHHOM OTHOCHUTEJIbHO HedajieKo (Ha pacCTOSTHUU
1.4 xM) ot ycrbs p. Kupyurytk. Hepka Hanbonee mo3m-
HUX CPOKOB HepecTa (9 okTs10psi) u3 0yx. OnamouHast
B HauOOJIbIIIeii CTENEHU JUCTAHIIMPOBAaHA OT OCTaJlb-
HbIX. EC/I orpaHMYUTBCSI paCCMOTPEHUEM TOJIBKO
pacIoIoXeHUsT BRIOOPOK M3 OacceitHa 03. Kypuiib-
CKO€ Ha TIJIOCKOCTHU JABYX MEPBBIX MIaBHBIX KOMITO-
HeHT (puc. 4), TO MOXHO 3aMETUTh, YTO BIOJb MEp-
BOI OCHM, ONPEAEIISIONIC OKOJIO TPETU TEHETUIECKOMU
M3MEHUYMBOCTU JAHHBIX, BBIOOPKU PACHOJIOXWINCH B
MOpSIIKE U3MEHEHUSI CPOKOB HEepecTa: OT IpyIIupo-
BOK, HEPECTSIINXCS II03Ke BCeX (B OKTIOpe) Ha -
Topanu 6yx. Onago4yHasi, 10 peYHBIX paHHEHEPECTSI -
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Puc. 3. OpnuHanyst BBIOOpOK HepKu Oncorhynchus nerka n3 pasHbIx BomoéMoB 3aragHoit Kamuatku (a) v ¢ pa3TMIHBIX HEpe-
ctunuly 6acceitHa 03. Kypuiibckoe (0) B pocTpaHCTBe IBYyX MepBbIX MaBHbIX KOMIOHEHT (I'K). Boibopku (@): KBb-98 —
p. BeicTpas (TouHoe MecTo otioBa Hen3BecTHO); KBb-04 — p. Beictpas, HxkHee TeueHue, 10 km ot moc. Kapeimaii, octanb-
HbI€ CM. Ha pUC. 2. (@) — LEHTPOUIbI IPYITIT; SJUTATICHI — 95%-€ noBepuUTeIbHbIE MHTEPBAJIBI IS TPYIIIL.
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Puc. 4. PacrnionoxeHue BIOOPpOK Hepku Oncorhynchus nerka 6acceiina o3. Kypuiibckoe B TPOCTPaHCTBE IBYX MEPBbIX IJTaBHBIX
koMnoHeHT (I'K). Tun BeiOopku: (@) — ¢ 03€pHOTO HEpEeCTUIUIIIA, (A) — C PEYHOTO HepecTwinia, () — CMeIIaHHasT; 0003Ha-

YeHUsI BHIOOPOK CM. Ha puc. 2.

muxcs (B MIojie) TOMYyJSL U3 MPUTOKOB 03epa,
cpelHee MOJI0XEHNEe 3aHUMAIOT TPYIITUPOBKHU C IPO-
MEXYTOUHBIMU CpOKaMM HepecTa. B To ke BpeMst 110
BTOPOI KOMITOHEHTE ITPOCIIEKUBAETCS CBA3b C reorpa-
dUyecKrM IejeHreM MOMYIISLUIA Ha IBE TPYIIIbL: PhIO,
BOCIPOU3BOJCTBO KOTOPHBIX COCPEAOTOYEHO Ha Hepe-
CTUJIUILIAX, JIOKAJTM30BaHHBIX BIOJb CEBEPHOIO U BO-
CTOYHOTO MOOEPEKUii, U FOr0-3artaTHyIO FPYIITUPOBKY.

M knaccudurkanmm ocodeil v BEISIBIEHNS TeHe-
THYECKOM IToApa3aeIé HHOCTA HEPKHU IOro-3aIagHoro
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nobepexbsa Kamuatku 01 npoBenéH aHanus DAPC
(puc. 5). Ilpu BKIIOYEHUH B aHAJINU3 BCceX MoJIMMopd-
HBIX JJOKYCOB ONTHMAaJIbHOE YMCJIO KJIACTEPOB OIpe-
neineHo kKak K = 2 (puc. 5a, 5B). OmHako enuH-
CTBEHHBIM JIOKYCOM, BKJIAJ KOTOPOTO OBLI 3HAYUM
IpY TaKOM JeJICHMM Ha KJIacTepbl, oKasayics mtDNA.
ITonpaznenéHHOCTL 0cobOeit Ha ABE I'PYyMIbl IIPOUC-
XOJIUT TJIaBHBIM 00pa3oM BCJIEACTBUE CYILECTBOBA-
HUS ABYX (DMJIOT€HETUYECKUX JTMHUNA MUTOXOHIPHU-
anmpHoil JTHK (MtIHK) Hepkm Ha a3zmaTcKoii yacTu
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Puc. 5. PazneneHue rpyrn ocobeit Hepku Oncorhynchus nerka B TpoCTpaHCTBE NEPBOI TMCKPUMUHAHTHOM (DYHKIIMU MO BCeM
39 okycaM (a) U OpAMHALIMS KJIACTEPOB, BbIACJIEHHBIX METOIOM k-CPEIHUX, B IPOCTPAHCTBE ABYX MEPBBIX IMCKPUMHUHAHTHBIX
dynkuwmii (0) mo 38 nokycam (3a uckimoueHuem mtDNA) ¢ IpuMeHeHNEM TUCKPUMWHAHTHOTO aHAIM3a TJIABHBIX KOMIIOHEHT

DAPC; B, r — rUCTOrpaMMbI, OTpaKallle BEPOSITHOCTA OTHECEHMSI 0COOei K BblAeAeHHBIM KiaacTtepam (P): (m) — 1, (M) — 2,

(™) — 3. O6o3HaYeHUsI BLIOOPOK CM. Ha puc. 2.

apeajia B CBSI3U C OCOOCHHOCTSIMU €€ majieopacceie-
HUS ¥ (GOPMUPOBAHMSA 3€Ch 30HBI BTOPITYHOTO KOH-
takTa. [Ipnaém Ha 3anmamHoit KaMuaTke meHTpanb-
Hbl€ TarUIOTUIIBI 00eUX JIMHUK 0oJiee UIu MeHee
paBHOMEPHO paclipeliesieHbl BO BCEX TMOIYJSIIIUIX
(Khrustaleva, 2016). Ilocie uCKIIOYEHUS JIOKyca
mtDNA 6bLI0 BBIICICHO TPU KitacTepa (puc. 50), mpu
5TOM BCE€ peYHbIe BHIOOPKM OKa3aJIMCh CMEITaHHBI-
MU, a TMMHOGMWIbHAA HepKa n3 03¢ép Kypuinbckoe u
HauukuHckoe ObUia MpencTaBieHa MPeuMyIIeCTBEH-
HO BTOPBIM U TPETbUM KJIacTepaMmu (puc. 51).

OBCYXIEHUE

ITo pesynbraTam aHaiau3a roauMopdusmMa 45 jo-
KycoB SNP B BeIOOpKax, COOpaHHBIX Ha PEUYHBIX U
JIMTOpaJIbHBIX HepecTuauax o3. Kypuibckoe, MOX-
HO 3aKJIIDUWTh, UTO HEpKa 3TOTo cTaja Moapasnessi-
eTcs Ha IBe 0oJiee MJIM MeHee 000COOIEHHBIE TPYII-
MUPOBKU — IOTO-3aMaJHYI0 U CEeBEPO-BOCTOUYHYIO.
CrpykTypa KiactepoB Ha nuarpamMax PCA u Tomo-
Jorust (pUIIOTeHETUYECKOM CeTH KOPPETUPYIOT C TaH-

HBIMU T10 BpEMEeHU 3aIOJHEHUs] HEPECTUJIMIIL U T'eo-
rpacuyeckoil M3MEHUYMBOCTBbIO CPOKOB HepecTa B
OacceiiHe o3epa. Tak, mepBble IIPON3BOIUTENIN HAYM-
HalOT CTPOUTH THE3/IA B CEBEPHOM YacTU 03epa U B P.
BoerueHkust (HepecT B 3TUX paliloHaX MPOXOIUT C KOH-
11a MIOJISI TIO KOHEll HOSIOPs), HECKOJIBLKO MO3XKe, B Ce-
peauHe aBrycra, HaYMHaeTCsI HEPECT B I0XXKHOM YacTU
o3epa U B p. DTaMbIHK (M MPOIOJDKAETCS 3AECh 110
koHua sHBaps) (Eroposa, 1968). Takum oGpasoM,
HEpKY, HepEeCTSIIYIOCs Ha JIMTOpalu 03epa, TakxKe
YCJIOBHO MOXHO Pa3ae/InTh Ha OoJjiee paHHIOI U 00-
Jiee TIO3OHIOI — IIepBasl MPUCTYMNaeT K HEPeCTy B
KOHIIE WIOJIsI, BTOpasl MOYTU Ha TPU HEAENU TI03kKe
(EropoBa, 1968; INMunbpranuyk, Bapnabckas, 2010;
IMunpranuyk u ap., 2010). ITo apyrum ganabiM (Ce-
JudoHoBa, 1978), Hepka Havasa Xxo1a pacrpeaessieT-
csl TIo BceM HepecTuauiuam. [IpousBonutenu cepe-
JIUHBI XO[1a 3aMOJHSIOT HepeCTWINIIA 0KHON U 3a-
MagHOM YacTeil o3epa — BCe 03EpHEBIE, a TAKXKE UCTOK
p. O3epHas. PrIOBI KOHIIA X0Jla HEPECTATCS B peKax
IOXKHOM U 3amaHOM YyacTeil o3epa U Ha BOCTOYHBIX U
IOXHBIX ydacTKax 03€pHOI auTopanu. I1pu aTom Ha
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OIHHMX M T€X K€ HECPECCTUIMNIIAX MOXKET HEPECCTUTHCA
HEpPKa pa3HbIX NIEPHNOAOB XOJa, paBHO KaK IIPOMU3BO-
JUTEIN OAHOTO IM€proga Xoaa MOryT paCripeacjisaiTbCsa
110 HEpECTUIMIIIAM pa3HbIX TUITIOB, MaCCOBBIH HEPECT
Ha KOTOpPbIX HAYMHAECTCA HEC OJHOBPEMCHHO U IJIN-
TEJIbHOCTD €ro pa3jM4yHa.

INepBag rmaBHass KOMIIOHEHTA B ()aKTOPHOM aHa-
JIN3e 0Ka3allach yIOBIETBOPUTEILHO aCCOLIMMPOBaHA
CO CpOKaMU HepecTa HepKH B 0acceiiHe 03. KypuJib-
CKO€ U MMejla HauOOJIbIIYI0 HArpy3Ky MO JIOKycam
U503-170, U504-141, MHC, Pri2, GPH-414. Heo6-
XOAUMO OTMETUTh, YTO OOJIBIIMHCTBO U3 Iepeync-
JIEHHBIX JIOKYCOB ObUIM KaHAUIATaMU Ha JOEiCTBUE
HaMpapJIEHHOTO OTOOpa B MOIYJISIIMUSIX HEPKU KaK
a3MaTCKOro, Tak M CeBEepOaMEepPUKAHCKOTO Iobepe-
xuit Tuxoro okeana (Ackerman et al., 2011; Gomez-
Uchida et al., 2011; XpycraneBa u ap., 2017). Takum
00pa3oM, BEpOSITHO, pa3Inuus Mo CpoKaM HepecTa B
OCHOBHOM OOYCJIOBJIEHBI CEJICKTUBHBIMU IIpOIIeCcCa-
MU, B TO BpeMs Kak reorpaduyeckas moapasaesiéH-
HOCTb HEpKU B OacceifHe 03. Kypuibckoe oObsICHSI-
eTcst (paKTopaMu, CBSI3AHHBIMU C OTPaHUYEHUEM TTOTO-
Ka TeHOB MEXIY IPYIIUPOBKAMHU, TaK KaK OCHOBHOI1
BKJIaJl BO BTOPYIO KOMIIOHEHTY BHECJIM TTOTEHIIUATb-
HO CEJIEKTMBHO HEWUTpaJIbHbIC JIOKYChI MJIM HAXOIsI-
muecs Toa 6aJaHCUPYIOIIUM OTOOPOM B psiIe JIO-
KanbHoOcTeit — VIM-569, zP3b, MARCKS-241 (Xpy-
crajieBa u 1p., 2014).

ITo molydeHHBIM HaMM JaHHBIM MOXKHO CIelaTh
MpeABAPUTENIbHBIN BBIBOI O TOM, YTO PA3JIMUHBIE CPO-
KM HEpECTa HEPKM Ha OTAC/IbHBIX CEBEPHBIX N I02)KHBIX
JIMTOPAJIbHBIX HEPECTUJINIIAX, a TAKXKe B MTPUTOKAX
03epa CBSI3aHBI ¢ TOAPaA3ACJIEHHOCTBIO TAHHOTO CTa-
J1a Ha OoJiee UM MeHee KPYITHbIC TeMITOpajibHbIe, KO-
JIOTUYECKHE W/UK reorpaduieckue rpynimupoBKU.
O4yeBUIHO, YTO 3TOT BOIIPOC TpeOyeT mambHEHIIei
OoJiee neTaqbHOI MPOPadOTKU.

ITo pe3yabraTaM reHeTMYECKOM KJIacTepu3aliiu ¢
noMotnbio aHann3a DAPC MOXHO TIpeanooXNTh,
YTO BEIOOPKM, KOTOPBIE COOpaHbI B HUZKHEM TEUYSHUU
pek 3amanHoit KamMyaTku, pacrnojgoXeHHBIX ceBep-
Hee p. O3epHasi, mpeacTaBiICHBI CMEChIO 0CO0OCH, OT-
HECEHHBIX K pa3HbIM KJIacTepaM WUJIM, BEPOSITHO, pa3-
HBIM CHUMITATPUUECKU WIW aJlJIONaTpUUeCKU U301~
POBaHHBIM ITOMYJISILIKUSIM. B TO ke BpeMsi TeHOTUIIBI
ocobeil 03épHoIi popmbl (13 03. Kypuiibckoe U 03.
HauunkuHckoe), mMo-BUAMMOMY, MPOMU3OLIIU B pe-
3yJIbTaTe CMEIICHMsI IBYX MPEIKOBBIX (MM, YTO Me-
Hee BepOsITHO, HbIHE XKUBYIIIUX) TTOMYJISIIIUI, WASHTHU-
GUIIMpOBaHHBIX HAMU KakK KJactepol 2 1 3 (puc. 5).
Cpenu NpoaHAIM3UPOBAHHBIX BBIICISICTCS TaKXKe
BBIOOpKA MoJioiu U3 p. bricTpast, KoTopast mpakTuye-
CKY MOJHOCTBIO COCTOUT U3 0CO0eii, OTHECEHHBIX K
nepBoMy KiiacTepy. Tak Kak B 6acceiiHe p. beicTpas
HET KPYHHBIX 03EP, MOAXOASIIMNX IS BOCIIPOU3BO/I-
CTBa M HaryJjia MOJIOAW 3TOTO BUA, BCIO HEPKY PEeKU
BbricTpast MOXXHO OoTHeCcTH K peodmibHOI (popme (B
OacceitHe p. lyKyk, ipuToke p. beicTpast, ecTb HeOOJb-
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1II0€ JISTHUKOBOE 03. KpOoXTHH, 0HAKO BCst HEpKa TaH-
HOT'0 BOAOEMA HEPECTUTCS UCKIIIOYUTEIHHO B IIPUTO-
KaX, Ha JJUTOpaIv 03epa NOAXOIAIINX 111 He€ Hepe-
cTuiuvil HeT). BrioHe BeposITHO, UTO TaKoe JeJIeHUe
Ha KJIaCTEPBI COOTBETCTBYET ABYM KM3HEHHBIM CTpa-
TErUsIM HEPKU: DKOJIOTMYECKON TUBEPCU(DUKALIMA Ha
IIBe TeHepaTUBHBIC (POPMBI — JIMMHODWIBHYIO W pe-
o(UIIbHYIO, pa3InYarolInecs, B YaCTHOCTH, HE TOJIBKO
TUINAMH HEPECTOBBIX GMOTOMOB, HO U TNIOAOBUTOCTHIO,
MPOIOJIKUTETLHOCTHIO TTPECHOBOTHOTO MEPUOIA KU3-
HU U cIeKTpoM TuTaHust Moioau (CmupHoB, 1975).

BuisiBIeHHBII Kak B HacTos1eit padoTe, Tak U B
OpenbAyIINX HALIMX UccleaoBaHusaX (XpycTalieBa
u np., 2014, 2017) Hu3kuit ypoBeHb nuddepeHra-
UM 3aIlaIHOKaMYaTCKUX MO HepKU Haubo-
Jiee BEPOSITHO OOBICHSIETCS OOIIHOCTBIO UX MPOUC-
xoxaeHust. ContacHO pacnpoCTpaHEHHBIM TPEACTaB-
JICHUSIM, OOJIBIIMHCTBO TMOIMYJISIIIMIA a3uaTCKOM HepKU
M0 VUCTOPUYECKUM MepPKaM OTHOCHUTEILHO MOJIONbIE, U
nx Bo3pacT He npesbimaeT 10—12 twic. et (Yepem-
HeB, 1998; BbpwikoB u ap., 2005), Tak KaK e€ coBpe-
MEHHBII apeall B 3HAYUTEIbHOI CTENIEHN COBITAIacT C
MpearojaraeMoi o0J1acThIo MociaenHero BruckoHcnH-
CKOTO oneficHeHUs (MakcuMyM ~26.5—19.0 TeIc. JeT
Hasan, neraguuanus ~ 16.90—12.68 TeIc. JieT Ha3ad) B
Cesepnoii I[lannduke (Bpaiiuesa, EreeBa, 1968;
BpaiitieBa u ap., 1968; Bennuko, MayctoBa, 1989).
PaHee 110 pe3ynbraTaM aHaJIM3a U3MEHYMBOCTU KOH-
TponpHOro permoHa MtJIHK MBI ycTaHoBMIIM, 4TO
BCs a3MaTcKasl 4acTh apealia HEpKU SIBIISICTCS 30-
HO# BTOPUYHOTO KOHTAKTa, BOSHUKIIEH B pe3yib-
TaTe B3PBIBHOI 3KCMAaHCUU TaHHOTO BUIA B TIEPUOL
T'on0LIEeHOBOM TpaHCTPECCUM U KOJIOHU3ALUU 00Ib-
IIIMHCTBA BOTOEMOB TT-oBa KaMuaTka I1ByMSI TeHETH -
YeCKUMU JIMHUSIMU HEPKH, UMEBIIIMMU pa3HOE MPO-
HUCXOXIIeHNeE (T.€. BIXOMIIAMU U3 Pa3HbIX peyriuyMoOB,
CYLIECTBOBABIIMX, BEpOSITHO, B paiioHe bepuHrun
U/ Ha AMepukaHckoM uiv EBpa3uiickoM KOHTH-
HeHTe) (Khrustaleva et al., 2020). ITo mHeHuIo Bap-
HaBckoli (2006), KpyHbIe perMOHAJIBHBIE KOMILICK-
CBI HEpKH COBITANAIOT C LIEHTpaMU pacceieHUs BUIa, a
B palioHax BEICOKOI YMCIICHHOCTH MOTYT pacIiojlaraTh-
CsI TaK Ha3bIBaeMbIe TIOMYJISILIMOHHBIE SIIpa — MIPEIKO-
BBIE TTOIYJISIIUU, JaBIIXEe HAaYyalo BCEM OCTaJlbHbIM
MMOMYJISILUSIM B peroHe. ABTOp IIpealiojiarajaa Hajar-
Yle TAKKX LIEHTPOB B 6acceiiHax pek bomibias n O3ep-
Hasl. JIefiCTBUTENBHO, B TeUEHUE BEPXHEUCTBEPTUUHBIX
JIETHUKOBBIX MAKCMYMOB 3HAaYMTeIbHAS YaCcTh 3ara-
HOKaMYaTCKOii HU3MEHHOCTH ObLIa 3aHSITAa JbIOM
(BpaitueBa, EBreeBa, 1968; I'pocBaibm, 2009), He mo-
KPBIBAJIUCH JIEAHUKAMU JIUIbL BEPXHUE YIaCTKU HEe-
KOTOpHIX pek LleHTpanbHo- KamuaTckoii nenpeccuu
(p. BeicTpasi, 6acceiiH p. boniblinas) 1 10XXHO# yacTu
3anagHo-KamyaTckoit HusmeHHoctu (p. IioTHUKOBaA,
GacceiiH p. bonbiast) (Bpaiinesa, Esreena, 1968), roe
MOTJIM COXPAHUTHLCS “PEJIMKTOBBIC” TMOIYISILIMNA HEp-
KM, CYIICCTBOBABIIINE HA 3TOI TEPPUTOPUM C TOJICI-
HUKOBOM smoxu. Takue MOIMyISUU IPU JOCTAaTOU-
HOI YMCIIEHHOCTH U TeHACHUMNU K CTPEUHTY ITOTEH-
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LIMAJIbHO MOTJIM CTaTh LIEHTPaMU paccesieHus Buaa B
TonoueHe. Tak, ominyus paHHeit Hepku 13 03. Hauu-
KUHCKOE (BepxoBbe p. [InoTHHMKOBA, GacceitH p. boib-
11asi) OT PeYHbIX U HEPECTSIIUXCS TO3IHEE JIUTO-
pajJbHBIX TIOMYJISIIMN JAaHHOM O3E€PHO-PEYHOM CH-
CTeMbl ObLIM BBISIBJIEHBI MO pe3yjabTaTaM aHajiu3a
nojauMopdursMa aaaio3MMHBIX JOKYCOB, B CBSI3U C
yeM cOopMyJIMpOBaHa TUIIOTe3a O e€ OoJjiee IpeBHEM
MPOUCXOXKIEHNU, CBI3aHHOM C TOPHBIMU pedyruyma-
mu Ha Tepputopun Kamuartku (Varnavskaya et al.,
1994). PanHss Hepka 03. HaunknHcKoe Takxke 3Ha-
YUMO OTJIMYaIaCh MO YaCTOTaM CEMU MUKPOCATEJUIUT-
HBIX JIOKYCOB OT MO3IHEN HEPKU, BOCIIPOU3BOISIIIECCS
B TOM K€ 03€pe U OT PEeUHbIX Nonyasauuit p. bosb-
mast (tuaHoe coobuieHue O.A. [Munpranuyk, Kam-
yaTHWPO). OcHOBBIBAsICh HA 3TUX JaHHBIX, MOXKHO
BBICKA3aTh MPEAIIOOKEHNE 0 €€ 0cOOOM cTaTyce.
OnHako BecbMa MaJlOBEPOSITHO, UTO 3Ta (hopMa MOT-
Jia BHECTU OLILyTUMBIH BKJ1a1 B hOpMUPOBAHME MOITY-
assuuoHHoro koMruiekca FOro-3amannoit KamuaTtku,
TaK KakK CyIIECTBEHHO OTJIMYaJIaCh HE TOJIBKO OT JIpy-
FMX COBPEMEHHBIX ToNyJsiuii 6acceitHa p. boJib-
1masi, Ho 1 oT HepkHu 03. Kypuibckoe (p. O3epHast) 1o
yacToTaM TeX Xe JokycoB ([Tribranayk u mp., 2016).
Hama BeiOOpKa mokaTHMKOB 13 03. HaumkumHCcKOoe
(KBp) Takke MOXeT coaepxKaTh 0O TIPEACTaBUTE-
JIE paHHEN CE30HHOM pachl, BOCIIPOU3BOIALIECIACS B
9TOM 03€epe, TaK KaK CKaT MOJIOJIM 0OEUX pac Mpoxo-
JIIUT OTHOBPEMEHHO, B CBSI3U C 3TUM, BEPOSITHO, BbI-
SIBJISIIOTCS €€ TeHEeTUYECKOe CBOeoO0pa3ue U OTJIMYUS
OT OCTaJIbHBIX BBIOOPOK U3 OacceiiHa p. bosbias u
u3 03. Kypunbckoe.

O3. Kypuisckoe B 6acceiite p. O3epHas, rie Boc-
MIPOU3BOAUTCS KpyIHeiilliee B A3UK CTan0 HEPKU, Te0-
JIorMdecku 0OoJjiee MoJiofoe; oOpa3oBaHUE O3EpHOIA
KOTJIOBUHBI I (HOPMUPOBaAHE €TO COBPEMEHHOTO pe-
Jibeda 110 B MO3IHEINIEHCTOLIEHOBYIO 3II0XY B pe-
3yJbTaTe aKTUBHOM TEKTOHNYECKOM NeITeTbHOCTH —
BYJIKAHMYECKOTO B3pbIBA M OMYCKAHUS YaCTU O3Ep-
Hoii BaguHbl (byraes u ap., 2009). Takum o6pazom,
HanboJiee BEpOSITHLIM ClIeHapUeM ITOCIIeIEIHUKOBO-
ro paccejeHHUs BUIA Ha 3TOM TEPPUTOPUU MOTJIa
OBITh KOJIOHU3ALMS 03EPHO-PEYHBIX CUCTEM IOTO-3a-
rajga MmoJayoCTPoBa aABEHTUBHBIMU ITOMYJISLIIUSIMU U
nocliieayiouiee GopMrupoBaHue BbICOKOUYUCICHHO-
ro craga p. O3epHasi BCISACTBUE CIOKMBIINXCS 0J1a-
TOMPUSITHBIX YCIOBUM IUISI pa3MHOXEHUsI W Haryja
MoJionM B 6acceiiHe 03. Kypmibckoe. DTo monrBep:Kiaa-
ercsl pesyiabratamMu aHanuza DAPC, comiacHo KOTO-
pPBIM Bce MONYJISLIMY JAHHOTO KOMITIEKCa, Haubosiee
BEPOSITHO, UMEIN “THOpUAHOE” TIPOUCXOXIECHME, T.C.
chOpMUPOBAIMICh B pPe3yJIbTaTe T€HETUYECKOIO CMe-
IIEHUsI KaK MUHUMYM JBYX IPEAKOBBIX TeHO(DOHIOB.

KpomMme Toro, reHeTHUYECKOE eMMHOO0pa3re HEPKU
IOro-3anagHoit KamyaTtkit MOXeT OOBSICHATBCSI yMe-
PEHHBIM ITOTOKOM I'eHOB MEXIY COCETHUMU PEYHbBI-
MU b6acceitHaMu. B 110JIb3y JaHHOTO IIPEIITOIOXKEHUS
BBICTYIaeT TOT (PaKT, UTO BCE PACIOJIOXEHHEIE Ce-
BepHee yCThs p. O3epHast peuyHble 0acceHBI HE MMe-

IOT B CHICTEMe TIPUTOKOB KPYITHBIX 03EP, MOIXOMSIIINX
JUIST pa3MHOXEHUsI, M HaceJieHbl MPEUMYIIECTBEHHO
peoduibHOIT Hepkoii. TlocnemHsIs XapaKkTepu3yeTcst
OoJiee BRICOKMM I'eHETMYEeCKMM pa3HooOpa3nemM, Ko-
TOpOE, BEPOSITHO, MOAASPKMBAETCS 3a CUET €€ 00Ib-
el MUTPallMOHHON aKTUBHOCTU U 6oJjiee HU3KOTO
xomuHra (Beacham et al., 2006).

OO6paliaeT Ha ceds1 BHUMaHWE OTHOCUTENIbHO 00~
Jiee BbICOKAsl CTENeHb MTMBEPTEHIIMM MEXOY Hep-
Koii p. O3epHas ¥ IPYrMMHU BOCIIPOU3BOISIIIUMUCS B
JTaHHOM paiioHe, B TOM YMCJIE U1 B HEIOCPEICTBEH-
HOM COCEICTBE C HEM, peUHbIMU TOIyIILusIMu. Beio
HEPKY 3TOi 03€pHO-PEUHOM CUCTEMBbl MOKHO OTHE-
CTH K 03€pHOI1 (popMe, a SKOTUITNIECKOE MHOT000-
pasue 1 9KOJIOTMYECKUE OCOOCHHOCTH TaHHOM ITOITy-
JIIIMU, CBSI3aHHBIC C IJIMTEJIbHBIM ITPECHOBOIHBIM
HaryJioM MOJIOOHY B 03epe U OCOOEHHOCTSIMU MUTpa-
LIMM B MOPE€ M 3CTyapHOIO Mepuoja, C BHICOKOM J0-
JIeii BEpOSITHOCTHU JAlOT ITOYBY JIJISI BOBHUKHOBEHMUS
crieunprIeCKNX JOKAIbHBIX aganTaluid U, COOTBET-
CTBEHHO, TeHETUYECKMX OTIMYUit HepKU p. O3epHast oT
Hepku apyrux pek 3anagHoii u FOro-3anagHoii Kam-
yaTtky. BeposiTHO, maHHAs ITOMYJISIIYSI COXPaHSIeT CBOU
TeHETUYeCKIEe OCOOEHHOCTH OJ1arogapsi BEICOKOM YiC-
JIEHHOCTH, TaK KaK IIpY BBICOKOI 3(hheKTUBHOM YMC-
JIECHHOCTH Apeii(pOM M MOTOKOB I'€HOB M3 COCEOHUX
pEeUYHBIX 0acCEiiHOB MOXHO IIPAaKTUYECKHU IIpeHe-
Opeyb, IIPU 3TOM OCHOBHbBIC MUTPALIMOHHBIE ITOTOKU
HanpasJieHbl U3 p. O3epHas B COCETHME pedHbIe Oac-
CEeiHBI, a HE HA00OPOT, YTO B CBOIO OYEpeab IIPUBO-
JIUT K BbIpAaBHUBAHWIO T€HHBIX YaCTOT B JaHHbBIX I10-
nyasanusax. Takum o06pa3oM, OOIIHOCTH IIPOMCXOXK-
IeHUs, HaJIu4ue XOTh M HE3HAYUTEIbHOIo, HO
YCTOMYMBOIO MOTOKA IeHOB, reorpaduyeckasl 0jm-
30CTbh, CXOICTBO a0OMOTUYECKHUX YCIIOBUM paHHEMOP-
CKOTO Haryjia M KJIMMaTu4ecKux ¢haKTOpOB B IPECHO-
BOIHOM TIepUOe U Mpoyee Jal0T HaM BCe OCHOBAHMSI
MPUOOIINTH MOMYJISILINI HEpKHU Ioro-3anaga Kamyatku
K OMHOMY perMOHaIbHOMY KOMILIEKCY (OMOKOMILIEK-
Cy), CIIOCOOHOMY pearupoBaTh KakK eaqrHas oydepHast
cucTeMa Ha BHeIlIHue Bo3meiicTBusi. PazHooOpasue
XKU3HEHHBIX CTpAaTeruii, 9KOTUITMUYECKOE MHOI000-
pa3ue 1 IUPOKUIA CIIEKTP JIOKAJTBHBIX afalTalliii B I0-
MYJISILUSIX OTACIBHBIX 03€PHO-PEYHBIX CUCTEM Obecte-
YMBAIOT €TO JOJITOCPOYHYIO CTAOMITBHOCTD. TeM He Me-
Hee pallMOHaJIbHBIN MPOMbBICES AOJIKEH ObITh HalleJeH
Ha yCTOMYMBYIO KCIUTyaTallUIO0 TAKMUX CUCTEM, B TOM
YuCJIe Ha COXpaHEHME pa3HOOOpa3usl U moiaepKa-
HUE YUCJIEHHOCTHU KaXI0TO CTPYKTYPHOTO KOMITOHEH-
Ta OMOKOMIUIEKCA, TaK KaK CHIDKeHHE 3((EKTUBHOMN
YUCJIEHHOCTU OTAENbHBIX OIS, CE30HHO-3KO-
JIOTUYECKMX pac, popM WIK OTAEIbHBIX 9KOTUIIOB MO-
XKET IIPUBECTU K TOMY, 4TO 3(P(PEeKTHl reHeTUUYECKOTO
npeiipa cMoryT mepeBecuThb 3P@PeKThl 0TOOpa, YTO
MPUBEAET K DJIIMMUHALIN OTAEIbHBIX KOMIIOHEHTOB,
CHMKEHMIO Pa3HOOOpa3us U HEYCTOMYMBOCTU CUCTE-
MBI B LIEJIOM.

B xayecTBe 3aKiI0YeHMSI XOTEJI0CH ObI KpaTKo oCTta-
HOBUTBHCA Ha ITPUHLUUITMAJIBHO HOBBIX BBIBOAAX, C(I)Op—

BOITPOCHI UXTUOJIOTUMU  TOoM 63 Ne 1 2023



OBOJIOLMOHHBIE U DKOJIOTUYECKHWE ACITEKTBI ®OPMUPOBAHUA 71

MYJHMPOBAHHBIX B HACTOSIIIEH CTaThe O CPAaBHEHUIO
C yXe OIyOJIMKOBAaHHBIMU paHee JAHHBIMMU 110 13-
MEHYMBOCTH TeX XKe JJoKycoB SNP B monysiiusix 3a-
nagHoi Kamuarku (XpycraneBa u ap., 2014). Umeto-
II1ecs Ha TeKYIIMi MOMEHT CBEIeHUS U3 UICTOUHUKOB
JIMTEpaTypbl, OTKPBIThIC JAHHBIC IPYTUX UCCIIeIOBaTE-
JIeli, a TakKe MOJIydeHHbIe HAMM paHee Pe3yJIbTaThbl
aHanu3a BapuadbenbHocTH MTIHK m omHOHYKIEO-
TUIHOTrO NoJuMopdusma siaepHoit JIHK nozBonuau
HaM 000CHOBATh PSIII TUIIOTE3 O IIPOUCXOXKICHUM T10-
MyJSILUNA 3alafHOKaM4YaTCKOIo KOMILJIeKca U3 00-
IIMX IIPEAKOBBIX TeHOPOHIOB B IIPOlIeCCe KOJTOHM3a-
L1 HEPKOM BOCTOYHOOXOTOMOPCKOTO ITO0EPEKbs
Kamuatku mocje oTcTyIUIeH s JIGTHUKA U OTCYTCTBUS
KPYITHBIX LIECHTPOB pacceICHUSI BUIa B JAHHOM perv-
OHE; BBIABUHYTh HPEINOJIOKEHE O BO3MOXKHBIX ITPH-
YMHaX OTJINYMI paHHei Hepku o3. HaunkuHckoe ot
OCTaJIbHBIX TTONYJISILIMIA 6acceiiHa p. Bojbiias 1 co-
CEIHUX C HUM 03€PHO-PEYHBIX CUCTEM; PACCMOTPETh
0COOEHHOCTU HENUTPAIbHBIX IeMOTrpaduIeCcKuX U ce-
JIEKTUBHBIX IIPOLIECCOB, MOTECHIIUAIBHO BO3MOXHbBIX B
coBpeMeHHOM Omokominiekce FOro-3amampoit Kam-
YaTKW; IIPOAEMOHCTPUPOBaTh NOAPA3ACTIEHHOCTh BbI-
OOpOK C pa3HbIX HepecTuINII 03. Kypuiibckoe B co-
OTBETCTBUM C reorpapuieckoil 1 Ce30HHON U3MEH-
YUBOCTBIO CPOKOB HepecTa HEpKM B bacceiiHe 03epa;
M, HaKOHell, BBISIBUTH JIOKYCEI SNP, oTBeTCTBEeHHEIE
3a nuddepeHInalNI0 HEPECTOBBIX TI'PYIIIMPOBOK
Hepku 03. Kypuiabckoe.

BJIATOOJAPHOCTHU

ABTOp BbIpaxaeT 6j1aronapHocThb LIeHTpy BBICOKOTOUHO-
TO PENaKTUPOBAHUS U TEHETUYECKUX TEXHOJOTUI TS MO~
menuiiHel MBI PAH 3a npenocrapieHue BbIYUCIUTEb-
HBIX MOLIIHOCTEM 111 OMOMH(OPMaTUYECKOTO aHaIu3a.

CITMCOK JIMTEPATYPbI

bpaiiyesa O.A., Esmeesa H.C. 1968. Kiumarndeckue Ko-
JebaHus U TUielicTolleHOBbIe ojieneHeHuss Kamuatkum //
Teonorus u reopusuka. Ne 5. C. 16—22.

bpaiiyesa O.A., Meaekecuyes U.B., Eemeesa U.C., JIlynuku-
6a E.I 1968. Ctparurpadust 4eTBEPTUYHBIX OTJIOXKEHUI 1
oneneHenust Kamuatku. M.: Hayka, 245 c.

bpuvikoe B.A., Ioaskosa H.E., Tlooaecnvix A.B. u dp. 2005.
BiausHue OMOTONMOB pa3sMHOXEHUsS Ha TEHETUYECKYIO
muddepeHInanuio oy saunii Hepku (Oncorhynchus ner-
ka) // Teneruka. T. 41. Ne 5. C. 635—645.

byeaes B.D. 1995. Azuatckas Hepka (IIPECHOBOIHbIN Te-
PUOJ XU3HU, CTPYKTYpa JOKJIbHBIX CTal, TMHAMUKA YHC-
nennoctn). M.: Kosoc, 464 c.

byeaes B.D., Jlyovinun B.A., Byeaes A.B. u dp. 2002a. K Bo-
IpOCY 0 OMOJIOTUH HEKOTOPBIX CTaa Hepku Oncorhynchus ner-
ka Walbaum (Salmonidae) pexk 3amamnoit Kamuarku //
Hccnen. Boa. 6uon. pecypcoB KaMmuaTtku v ceB.-3arl. 4acTu
Tuxoro okeana. Ne 6. C. 182—191.

byeaee B.®D., Ocmpoymos A.I., Henomuawuii K. 10., Mac-
106 A.B. 20026. HekoTopble 0COOEHHOCTH OMOJIOTMI HEPKI
Oncorhynchus nerka p. bonbioii (3amagHas Kamuarka) n

BOIMIPOCHI UXTUOJIOTUN  T1OoM 63 Ne 1 2023

¢hakTopsbl, BIUSIONIME HAa ee OMoJIornuecKre noxkasarenu //
H3s. TUHPO. T. 130. C. 758—776.

byeaes B.D., Jlyovinun B.A., Macaoe A.B. 2009. O3epHOB-
cKasl HepKa (YUCIeHHOCTb, IIPOMBICEN, TTpobieMbl). IleT-
ponasnoBck-Kamuarckuii: Kamuatnpecce, 156 c.

Bapnasckas H.B. 1988. [IpocTpaHCTBEHHAsT U TEMIIOpATb-
Hasl TeHeTHYecKask CTPYKTypa B MOMYISILIMOHHON CUCTeEMe
Hepku 03. Kypunbckoro (Kamuarka) // Tes. 111 Bcecoros.
COBEIII. 10 JJOCOCEeBUAHBIM pbioaM. TombsatTu. C. 49—51.

Bapnaeckaa H.B. 2006. TeHeTnyeckas nuddepeHInanms
MOITYJISILIMI TUXOOKEaHCKUX Jococeil. IleTpomaBioBcK-
Kamuarckmii: U3n-Bo KamyatHU PO, 488 c.

Beauuko A.A., @aycmosa M.A. 1989. PeKoHCTpyKI1IMS TI0-
CJIEIHETO TMO3MHEIIEACTOLEHOBOIO OJIEEHEHNSI CEBEPHOIO
nosymapus (18—20 Teic. et Hazan) // Hoxkin. AH CCCP.
T. 309. Ne 6. C. 1465—1468.

Ipocearvo M.I. 2009. Onenenenue Pycckoro Cesepa u
CeBepo-BocToka B 310Xy NOCA€IHETO0 BEJIUKOIO ITOX0JI0-
naHust // MaTtepuaibl DISILIUOJOTMYECKUX UCCISIOBAHMIA.
Beim. 106. M.: Hayka, 152 c.

Hyovinun B.A., Tpasun C.A. 2020. KonmuuecTBeHHBIN y4yeT
CMOJITOB M UCIIOJIb30BaHUE JAHHBIX ydeTa IpH Mepcriek-
TUBHOM ITPOTHO3MPOBAHUHU MOIXOIOB MOJIOBO3PETIOi Hep-
ku (Oncorhynchus nerka) ctama p. O3zepHoil (3amamHast
Kamuatka) B 2004—2018 rr. // Viccnen. Bon. 6MoI. pecyp-
coB KamuaTku u ceB.-3ar. yactu Tuxoro okeaHa. Ne 58.
C.22-4l.
https://doi.org/10.15853/2072-8212.2020.57.22-41

Feoposa T.B. 1968. OCHOBHBIE 3aKOHOMEPHOCTH,, OTTPEIIEIISI-
IoIIe TMHAMUKY YUCIEHHOCTU KpacHou Oncorhynchus ner-
ka (Walbaum) B GacceiiHe p. OzepHoii: ABToped. auc. ...
KaHzA. ouos. HayK. BmanuBoctok: TUHPO, 22 c.

Eeoposa T.B. 1970. O6 OTCYTCTBUU CE30HHBIX TPYITITUPO-
BOK KpacHoii 6acceitHa peku O3zepHoii // Uzs. TUHPO.
T.78.C.43-47.

3anopoxcey O.M., 3anopoxcey I'B., 3opoudu K. X. 2013.
JIvHaMMKa YMCICHHOCTH M OMOJIOTrMYEeCKHe XapaKTepu-
CTUKM TUXOOKEaHCKUX Jjococeii peku bombiioii (3anamHast
Kamuarka) // U3B. TUHPO. T. 174. C. 38—68.

3anoposxcey O.M., 3anoposxcey I.B., Peavoman M.I. 2020.
HccnenoBanust Hepecta HepKHU B 6acceiine HauyukuHcKo-
ro o3epa (FOro-3amamnas Kamyarka) ¢ mOMOIIBIO KBaApO-
konirepa B 2018 1. // Uccnen. Bon. 6uoi. pecypcoB Kam-
YaTKH U ceB.-3aIl. yacTu Tuxoro okeaHa. Ne 1 (56). C. 35—
62.

https://doi.org/10.15853/2072-8212.2020.56.35-62

Heankoe B.H. 1985. DxoTurisl 10coceBbiX pbid // Mop-
dosnorust u cucrematuka JjiococeBbix poi0. JI.: M3a-Bo
3UH AH CCCP. C. 47—-54.

Hsankos B.H., Heankoea E.B. 2013. BHyTpuBUIOBEIE pe-
MPOAYKTUBHBIE CTPATETUU Y TUXOOKEAHCKHUX JIOCOCEN pO-
na Oncorhynchus (byHIaMeHTaJIbHbIE CXOACTBA U BUAOBbBIC
pazmuuus) // U3s. TUHPO. T. 173. C. 103—118.

Konosanoe C.M. 1980. ITonynsiimoHHast GMOJIOTUSI TUXO-
okeaHcKMX Jiococeii. M.: Hayka, 237 c.

Kpoxun E.M. 1960. Hepectunuiia KpacHout Oncorhynchus
nerka (Walbaum) // Bomp. mxtmomorum. T. 16. No 1.
C. 90-110.

Kpoxun FE.M., Kpoeuyc @.B. 1937. Ouepk OacceiiHa
p. Bosbii10i1 1 HEPECTUIIUIIL JTOCOCEBBIX, PACTIONIOXKEHHBIX
B HeM // N3B. TUHPO. T. 9. C. 3—156.

Cemro P.C. 1954. 3amachl 3altagfHOKaM4aTCKUX JIOCOCEN U
ux npomeicioBoe 3HaueHue // U3s. TUHPO. T. 41. C. 3—
109.



72 XPYCTAJIEBA

Ocmpoymog A.I'. 2007. Ozepa Kamuatku n Kopsikckoro
Haropbsi — MeCTa HepecTa TUXOOKEaHCKMX Jiococeil //
Bomnp. pei6onoectBa. T. 8. Ne 3 (31). C. 387—-575.

Huaveanuyx O.A., Bapnasckas H.B. 2010. U3mMeHYMBOCTH
MUKPOCATEJUIMTHBIX JIOKYCOB HepKu Oncorhynchus nerka
(Walbaum) o3. Kypunbckoe // Hccimen. Boa. Owuoi.
pecypcoB KaMyaTKy M ceB.-3aml. 4acTH THXOTro okKeaHa.

Ne 17. C. 92-96.

Hunveanuyx O.A., Bapnasckas U.B., buwem T./1. 2010. Xa-
pPaKTEepUCTUKA BHYTPUTIOIYJISIIIMOHHON CTPYKTYPhI HEPKU
03. Kypuibsckoe u p. KaMuaTka 11o u3MeHYMBOCTH MUKPO-
caresuuTHo sinepHoit JHK // Tam xe. Ne 18. C. 28—37.

Iunveanuyk O.A., llnueanvckasn H.IO., Jlyovinun B.A. u op.
2012. INpenBapuTenbHbIE Pe3yabTaThl OLIECHKU TeHeTHYe-
CKOIf TeTepOTeHHOCTH HEpeCTOBOTO Xoma Hepku p. O3ep-
Has // Matep. Bcepoc. Hayd. KoH®. “BonHbie 6nonoruye-
CKHe pecypchl ceBepHOit yacTu TUXOro okeaHa: COCTOSTHUE,
MOHUTOPUHT, yrpaBiieHue”. IlerponapnoBck-KaMuarckuii:
Nzn-Bo KamuatHUPO. C. 431—438.

Tuaveanuyk O.A., llnueansckas H.IFO., /ly6unun B.A. u op.
2014. UnenTudukanmst paHHeit pedyHoii (popMbl HepKU B bac-
ceitHe p. O3epHOIl 10 MMKPOCATS/UIMTHBIM JIOKycam //
Hccnen. Bon. 6uon. pecypcoB KaMmuaTtku u ceB.-3arl. 4acTu
Tuxoro okeaHa. Ne 34. C. 62—71.

IMunveanuyx O.A., Illnueanvckas H.IO., Jlenucenko A.JI.
2016. TI'eHeTnyeckue OCOGEHHOCTU Hepku Oncorhynchus
nerka (Walbaum) HEeKOTOPEIX HATYJIbHO-HEPECTOBEIX O03€ep
azuatckoii yactu apeana // Marep. XVII MexnyHap. Ha-
y4. KoH(. “CoxpaHeHue 6mopazHoobpasus KamuaTtku u
npuieralomux Mmopei”. IlerpomaBnoBck-KamuaTckuii:
Kamuarnpece. C. 103—106.

ITocodaes E.I. 2013. TlpocTpaHCTBEHHOE pacnpeneicHue 1
NMHAMMKA YMCJIEHHOCTH JIOKAJIBHBIX CTall HEPKU CEBEPHBIX
pbIGOIPOMBICIIOBBIX paiioHoB Kamyatckoro kpas // Vccnen.
Bom. OMojl. pecypcoB Kamuarku u ceB.-3aIl. 4acTu Tuxoro
okeana. Ne 30. C. 28—38.

Ceaughonosa M.D. 1978. PacnipeneneHue KpacHoli 1o He-
pectunuiam 6acceiiHa peku O3epHoii // McciienoBaHust
10 OGMOJIOTUU PHIO U TIPOMBICTIOBOI oKeaHorpaduu. Bna-
muBocTtok: Uzn-so TUHPO. C. 129—133.

Cmupnos A. 1. 1975. buonorusi, pa3MHOXEHHUE U pa3BUTHE
TUXOOKeaHCKuX Jiococeit. M.: M3n-Bo MI'Y, 335 c.

Xpyemanesa A.M., Kiosau H.B., Ipuuenxo O.D., Cub [xuc.E.
2014. BHyTpM- U MEXMOOMYJSILMOHHAS W3MEHYMBOCTH
Hepku Oncorhynchus nerka 1oro-3anamHoro nooepexns Kam-
YaTKW Ha OCHOBE aHAJIN3a JIOKYCOB OMHOHYKJIEOTUIHOTO IO~
sumopdusma // l'eneruka. T. 50. Ne 7. C. §40—853.
https://doi.org/10.7868/S0016675814070091

Xpycmanesa A.M., Krosau H.B., Cub6 llxc. E. 2017. I'enetu-
YecKoe pa3HooOpa3ue M MOMYJISIIIMOHHAS CTPYKTYpa Hep-
KM a3uaTcKoro nobepexnst Tuxoro okeaHa // I'eHeTuka.
T. 53. Ne 10. C. 1196—1207.
https://doi.org/10.7868/S0016675817100058

Yepewnes H.A. 1998. buoreorpadust NpecHOBOMTHBIX
po16 JambHero BocTtoka Poccun. BmangmBocrtok: Jlanb-
Hayka, 130 c.

Ackerman M.W., Habicht C., Seeb L.W. 2011. Single-nucle-
otide polymorphisms (SNPs) under diversifying selection pro-
vide increased accuracy and precision in mixed-stock analyses
of sockeye salmon from the Copper River, Alaska // Trans.

Am. Fish. Soc. V. 140. Ne 3. P. 865—881.
https://doi.org/10.1080/00028487.2011.588137

Beacham T.D., McIntosh B., MacConnachie C. et al. 2006.
Pacific Rim population structure of sockeye salmon as de-
termined from microsatellite analysis // Ibid. V. 135. No 1.
P. 174—187.

https://doi.org/10.1577/T05-149.1

Elfstrom C.M., Smith C.T., Seeb J.E. 2006. Thirty-two single
nucleotide polymorphism markers for high-throughput ge-
notyping of sockeye salmon // Mol. Ecol. Notes. V. 6. No 4.
P. 1255—1259.
https://doi.org/10.1111/j.1471-8286.2006.01507.x

Felsenstein J. 2013. PHYLIP (Phylogeny Inference Pack-
age). Version 3.695 (https://evolution.genetics.washing-
ton.edu/phylip/doc/main.html. Version 03/2022).

Gomez-Uchida D., Seeb J.E., Smith M.J. et al. 2011. Single
nucleotide polymorphisms unravel hierarchical divergence
and signatures of selection among Alaskan sockeye salmon
populations // BMC Evol. Biol. V. 11. Article 48.
https://doi.org/10.1186/1471-2148-11-48

Habicht C., Seeb L.W., Myers K. W. et al. 2010. Summer—fall
distribution of stocks of immature sockeye salmon in the Ber-
ing Sea as revealed by single-nucleotide polymorphisms //
Trans. Am. Fish. Soc. V. 139. Ne 4. P. 1171—-1191.
https://doi.org/10.1577/T09-149.1

Jombart T., Ahmed 1. 2011. Adegenet 1.3-1: new tools for the
analysis of genome-wide SNP data // Bioinformatics. V. 27.
Ne 21. P. 3070—3071.

https://doi.org/10.1093 /bioinformatics/btr521

Khrustaleva A.M. 2016. The Phylogeography of the Asian
sockeye salmon Oncorhynchus nerka, inferred from the data
on the variability of mitochondrial SNP loci: analysis of
scenarios for post-glacial expansion of the species over the
Asian coast of the Pacific Ocean // Russ. J. Mar. Biol. V. 42.
Ne 7. P. 517—-526.
https://doi.org/10.1134/S1063074016070051

Khrustaleva A.M., Ponomareva E.V., Ponomareva M.V, et al.
2020. Phylogeography of Asian sockeye salmon (Oncorhyn-
chus nerka) based on analysis of mtDNA control region
polymorphism //J. Appl. Ichthyol. V. 36. Ne 5. P. 643—654.
https://doi.org/10.1111 /jai.14072

Lé S., Josse J., Husson F. 2008. FactoMineR: An R Package
for Multivariate Analysis // J. Stat. Softw. V. 25. Ne 1. P. 1—18.
https://doi.org/10.18637 /jss.v025.i01

Raymond M., Rousset F. 1995. GENEPOP (version 1.2):
population genetics software for exact tests and ecumeni-
cism // J. Heredity. V. 86. Ne 3. P. 248—249.
https://doi.org/10.1093 /oxfordjournals.jhered.al111573

Schliep K.P. 2011. Phangorn: phylogenetic analysis in R //
Bioinformatics. V. 27. Ne 4. P. 592—593.
https://doi.org/10.1093/bioinformatics/btq706

Smith C.T., Elfstrom C.M., Seeb J.E., Seeb L.W.2005. Use of
sequence data from rainbow trout and Atlantic salmon for
SNP detection in Pacific salmon // Mol. Ecol. V. 14. Ne 13.
P. 4193—4203.
https://doi.org/10.1111/j.1365-294X.2005.02731.x

Varnavskaya N.V., Wood C.C., Everett R. 1994. Genetic vari-
ation in sockeye salmon (Oncorhynchus nerka) populations
of Asia and North America // Can. J. Fish. Aquat. Sci.
V. 51. Suppl. 1. P. 132—146.
https://doi.org/10.1139/194-300

BOITPOCHI UXTUOJIOTUMU  TOoM 63 Ne 1 2023



BOITIPOCHI UXTHOJIOTHH, 2023, mom 63, Ne 1, c. 73

YIK 597.08

3APAXXKEHUE EBPOIIEVICKOI'O YI'PA ANGUILLA ANGUILLA (ANGUILLIDAE)
AJUIOXTOHHOUW HEMATOJOM ANGUILLICOLOIDES CRASSUS
B I0OXKHOM CPEAM3EMHOMOPBE?

© 2023 r. M. Taxpu®? *, M. BeHncoyiiaax>

'Yiuusepcumem Yaonu berndxwcedud, Dav-Tapeh, Andcup
2Vuusepcumem Badxcu Moxmap, Aunaba, Anxcup
*E-mail: tahri-mardja@univ-eltarf.dz
IMoctynuina B pegakuuio 06.04.2022 r.

Tlocne nopaGorku 27.06.2022 1.
ITpunsara k nyoaukauuu 07.07.2022 r.

BriepBble U3y4eHO pacnpocTpaHeHUe ONaCHOM Mapa3uTudeckoit Hematonbl Anguillicoloides crassus B Tiomy-
JISIUSX eBponeiickoro yrpsi Anguilla anguilla n3 4eThIpEX pa3TMUHBIX TPUOPEKHBIX 9KOCUCTEM B TEUCHUE
12 net. Bo Bcex uccliiemoBaHHbBIX paiioHAaX OTMEUEH POCT PaCpPOCTPAaHEHHOCTH Mapa3uTa ¢ TeYeHUEeM Bpe-
meHu. Ecimu cpenu yrpeit, oouTaloninx B COJIOHOBATHIX Bomax (J1aryHa MeJiax), oka3aanch MHGUIIIPOBaH-
HBIMU TOJBKO 4.8% ocobeii, To B Ipyrnx BomoéMax ObUIM 3apaxkeHbl 6osiee TpeTu pbl0. Ilapasuruyeckas
HeMmaToIa oOHapyXeHa y pbI0 BceX BO3pacTOB M 0cobeit 000MX IMTOJI0B, OAHAKO CPEIr HETIOJIOBO3PEITBIX PHIO
U CaMLIOB 3apaXX€HHbIE SK3eMIUISIpbI BCTpedauch pexe. [1pu olleHKe MHAEK ca IereHepalluy riaBaTelb-
HOTO ITy3BIpsI 0OHAPYKEHO ero MOBpeXXAeHNE 6ojiee YeM Y MOJIOBUHBI 0CO0Oei, TOMMaHHBIX B IIPECHOM BO-
Iie, B TO BpeMsl Kak B COJIOHOBATOI BoJie HaOII0Aa1ach TPOTUBOITOIOXKHASI CUTYyalust. 3a(DUKCUPOBaHbI 3HAUM -
TEJIbHBIE OTJIMYMS B BO3pacCTe, IUTMHE, MacCe M COCTOSTHUM MH(UILIMPOBAHHBIX M HEMH(MPUIIMPOBAHHBIX PBIO.

Karouegule cro6a: KO3BOMIOLYS, paclIpoCTpaHeHUe, Tiepeaaya, mapasur, ncuesatoniuii Bua, CeBepHast Adpuka.
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Hawubosee cietmduyHoiil yepToii 6uonoruu pasmMmHoxeHust nuHaropa Cyclopterus lumpus sSiBJsieTCsl OXpaHa
1 3a60Ta 0 KJ1aJKe OIJIONOTBOPEHHOMN MKPHI. JIJIs1 pacKpbhITHS ITPOIIECCOB OXPaHbl ITOTOMCTBA CAMIIOM TTH-
Haropa BbINTOJTHEHAa KOJWYECTBEHHAsl OLlEHKa paclpeesieHUs] JIEMEHTOB €ro MOBEeAeHUs TTI0 BpEMEHU B
U3MEHSIOLIMXCS YCIIOBUSIX CPeibl. BhImeIeHbI YeThIpe TUITIA TOBEAeHMS caMIla: 3a00Ta 0 KJIaaKe, 000pOHM-
TeJbHOE MOBeIeHNE, TOKOMOLIUS U OTAbIX. OOOPOHUTEbHOE MOBEAEHUE HauboJiee U3MEHUYUBO U 3aBUCUT
OT XapaKTepucTUK arpeccopa. [lokazaHo, 4TO BIMSTHUE BHEITHUX YCJIOBMI Ha POAUTENBCKOE TTOBEICHUE
OTpaxkaeTcsl He B UBMEHEHUU OTAEJbHBIX JeHCTBUIA, a BO BpEMEHU, MIOTPauYeHHOM Ha 3a00Ty. B 61aronpu-
SITHBIX YCJIOBMSIX IEMCTBHUSI caMIla 1o YXOIy 3a KJIaJaKOUW MKPbI 00pa3yloT MOBTOPSIONIMECS IIUKJIIBI, CyMMap-
Hasl [UTUTEITLHOCTh KOTOPBIX MOXKET TOCTUTaTh 99% Bcero BpeMeHH. B HeG1aronpusiTHBIX (HATUINE CHITb-
HOTO TE€YCHMS U MOTEHIIMATbHBIX XUIITHUKOB) — JUIMTEIbHOCTD IIMKJIOB CHIKaeTcs no 55%. OnucaHHoe
BJIMsiHUE (DaKTOPOB Cpe/ibl Ha MoBeleHUe MUHaropa (hopMaIu30BaHO B aJITOPUTME MOBEEHUSI, KOTOPbI MO-
JKET TIOCITYKUTB JIJIST MOIEJTMPOBAHUS 9HEPreTUIEeCKMX 3aTpaT caMmila IMMHAropa B Iepro 3a00ThI O TOTOMCTBE.

Karouesvie crosa: munarop Cyclopterus lumpus, ponATEIbCKOE TTIOBEIEHNUE, OXpaHa KJIalOK UKPBI, a3paliust
HKpPbI, 00OPOHUTEIbHBIE PEAKLIMU, BIUSIHUE YCIOBUI cpenbl, bapeHiieBo Mope.

DOI: 10.31857/50042875223010228, EDN: DBCFKE

IMunarop Cyclopterus lumpus (Cyclopteridae) —
OopeaTbHO-apKTUIECKMIT, HeCTalTHBIN BII, OONTAIO-
it B Mopsix CeBepHOU ATIAHTUKU, BEAYILII B Ha-
TYJIbHBINA mepuop OaTunelarndecKuii odopas KM3HU
(Augpustiien, 1954; Davenport, 1985). B mepuon He-
pecTta mMHarop oopasyeT CKOIUIEHUSI, YTO TTI03BOJISICT
BECTH €T0 CeUaIN3MPOBaHHEIN IIPOMBICE]T.

OnmHako HaubOoJiee crielupUIHON YyepToii 01010~
TMH pa3MHOXEHUS IIMHATropa SIBJISIETCS. POIUTEIILCKOE
MOBeIEHIE — OXpaHa KJIaaK1 OIUIOOOTBOPEHHO NKPHI,
onpeaessiioniasi BBICOKY BbXKUBA€MOCTb MOJIONH,
YTO, OYEBUIHO, BEIPAKACTCS B CTAOMILHOCTH ITOIIOJI-
Henws ero nonyisiunu (Eriksen et al., 2014). CBeneHus
0 TIOBEJICHUY CaMIIOB B 3TOT BaXKHBII MEPUOI, OTpaHU-
yeHbl (ZKurtene, 1970; Mouek, 1973; Goulet et al.,
1986; Goulet, Green, 1988; Pycses, 3yes, 2005);
OOBIYHO BOJOJIAa3bl HAOIIOAAIM MUHAropa in situ (Ha
MECTE), YTO MOTJIO ITOBJIMSITh HA €CTECTBEHHOE ITOBE-
JIEHE PbIOHI.

CoBpeMeHHBIe TEXHUUYECKIE BO3MOXHOCTH ITO3BO-
JIII0T HoOuBaThCd OOJblIeil 0OOBEKTUBHOCTU Ha-
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omoneHuit 3a noBeneHueM phid (Kane et al., 2004;
Banerjee et al., 2021). Hauboiiee akTyaiabHOE Ha-
MpaBJICHUE VCCIIeNOBaHUI — ITOBEACHE PHIO B eCTe-
CTBEHHBIX ycioBUsiX (MuxeeB u ap., 2010; Mittelbach
et al., 2014; bymaeB u ap., 2015) — Takke TpeOyeT u
BBICOKOTO YPOBHSI ACTAIM3aLIUU HAOJIIOACHUIA.

Takum oOpa3oM, HegocTaTOYHAsT M3Y4EeHHOCTh
MOBEASHMS B3POCIBIX 0CO0CH MMHAropa orpeaeimiia
IMOCTAHOBKY LIeJIU UCCIEAOBAHUS — OMUCATh POAV-
TeJIbCKOE TTOBeAeHNE caMIla 3TOTO BUIA B €CTECTBEH-
HBIX YCJIOBHSIX C MCIIOJIb30BaHMEM aBTOHOMHOII BU-
JleoKaMephl, He BIUSIONIECH Ha MOBeIeHUe OObEeKTa.
HormnonHuTenbHas 3agada — ¢GopMaan3oBaTh B BUJIE
aJiropuTMa POAUTEbCKOE TTOBeAeHE MUHAropa.

MATEPUAJI U METOINKA

HccnepoBanus npoBoaviv B uioHe—uiojie 2002 u
2003 rr. Ha ABYX ydyacTKax MypMaHCKOIo Imooepe-
Kbsd bapeHIiieBa MOps: B IPOJIMBE, COEANHSIONIEM
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Ta6mma 1. MHbopMalimoHHBIE TTOKA3aTe I U XapaKTEPUCTUKU YCIIOBUI MTOTYIeHHBIX MaTepHaIOB

Buneoszanuce,|OcoOp, | JIUTenbHOCTb Ilepuon ot ortono- CkopocTb [Hara
Ne Ne 3aM1cu, MUH TBOPEHUSI UKPHI, CYT TEYeHUsI, M/C Yuacrok 3aMmcu
1 1 38.2 7-9 <0.2 Iposue ry6st Kuciaas |16.06.2002 1.
2 1 58.6 7-9 >0.4 To xe To xe
3 1 43.4 27-29 <0.2 » 06.07.2002 .
4 2 43.5 4-7 <0.2 » 23.06.2003 r.
5 2 6.8 4-7 >0.4 » To xe
6 3 37.4 2—10 <0.2 PaiioH o-Ba Burte 10.07.2002 1.

ryoy Kucnas v ry6y Ypa (69°37°30” c.u1., 33°07°36” B.1.),
U B paiioHe o-Ba Butre (68°0754” c.11., 39°4524” B.11.).

M3yyeHue roBeaeHUs TMHAropa MpoBOIUIIM CIIO-
COOOM HEIPEPbIBHOM BUAECOPETUCTPALIUYU C UCTIOb-
30BaHMEM TeJIeypaBsieMOro MoABOAHOTO allapara
T'HOM (“IlogBomHasi poboTtoTexHuka”, Poccus),
KOTOPbIIi HEMOJABMXKHO (DUKCUPOBAJIM HA METaJlIM-
YEeCKOM I1IeCTe B 3 M OT KJIaJIKU UKPbl, OXpaHsIEeMO
camiioM nuHaropa. [TogBomHoe n3o6paxkeHue nepe-
JlaBaJIOCh HAa MOHUTOP KOMITblOTEpA, yCTAHOBJIEHHO-
ro Ha Oepery. 3anuch MOBeACHMUS PHIOLI TPOBOINIIN B
pasJInyHbIe TEePUOAbl MPUJIMBO-OTIMBHOIO LIMKJIA.
IMpencraBieHue o TMHEHBIX pa3Mepax 0ObEKTOB Ha
JIHE MTO3BOJIWIIO T10 JBVXKYIIMMCSI OTHOCUTEIBHO HUX
B BOJIE YacTUIIaM Ha BUAEO3alUCU ONpenessiTh CKO-
pocTb TeueHusi. CyMmapHasi JUIMTEIbHOCTh 3aIlUCH,
10 KOTOPOM ONKCHIBAJIY MOBEEHUE PbIObI, COCTABU -
Ja >9 4. 1o 3TM MaTepuajaM ONMMcaHbl BCe BapyaH-
Thl OOOPOHUTEJILHOTO MOBEIEHMSI, a TAKXKe laHa Xa-
pakTepuCcTUKa MOBeAeHUs caMmliia MOMUHYTHO. CyM-
MapHasi JUIMTEJbHOCTb OLM(MPOBAHHBIX JAaHHBIX
cocraBuia 3 4 31 MmuH (Tadauia).

OCHOBHYIO YacTh HaOMIOAeHUI 3a IIOBEICHUEM
caMlia IMUHAropa BeJMW B MPOJUBE, COCAUHSIOIIEM
ryonl Kucnas u Ypa. CamMell oxpaHsil KJIaaKy UKpbI Ha
CKaJIbHOM y4JacTKe, TTIOKPBITOM KOPKOBBIMU Lithotham-
nion sp. U 4acTUYHO OypbiMU (Saccharina latissima,
Laminaria digitata, Desmarestia aculeata) Bonopocsi-
MU, TJI€ B IIPUJIMBHOM IIMKJI€ CKOPOCTH T€UEHUS 0~
cruraoT 0.5—1.0 M/c. ¥V ki1aaku MKpbl HaOIIOAIU
MOCTOSTHHOE IIepeMEICHIE PhIO IPYTMX BUIOB — TPEC-
ku Gadus morhua v caiinwel Pollachius virens. B none
3peHUST KaMephbl PETMCTPUPOBAIM GECTTIO3BOHOYHBIX
JKUBOTHBIX: OPIOXOHOTUX MOJUIIOCKOB Buccinum sp.,
Neptunea despecta, Littorina sp., UTTIOKOXUX Asterias
rubens, Crossaster papposus, Echinus esculentus, Stron-
gylocentrotus sp., nexkarnionon Hyas araneus, Pagurus sp.,
Paralithodes camtschaticus.

3anmch TTOBEACHUS PBIOBI, yXaXKUBAIOIIEH 3a KJIaj-
KOIi y 0-Ba BuTTe, MpOBOAMIN B TYCTHIX 3apOCIIsIX Oy-
PBIX BOIOpocCiIei (B OCHOBHOM Saccharina latissima)
(Tabmmira). 3ameTHoro TedeHus (>0.2 m/c) 3mech He
oTMevasIv Jaxke Ha MUKaxX MpujnBa 1 otiinBa. [ToTeH-
LIMaJIbHbIE XWUIITHUKMU OBbUIM TIPENCcTaBJIeHbl TOJIbKO
HEKPYITHOM TIpUOpeXHOI TpecKoii, KoTopas MOSIB-

BOTTPOCHI UXTUOJOTUU Ne 1
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JIsTach BCEro MBaXkKAbl 3a mepuond HaomoneHus. Ce-
30HHBII IPOTPEB ITOBEPXHOCTHOTIO CJIOSI BOJIBI HA BO-
ctoke bapeHiieBa Mmopsi y o-Ba Burre HacTymaer He-
CKOJIBKO TIO3Ke, YeM B ryoe Ypa. PaccrostHme mexmy
3TUMU paiioHaMu cocTabisieT >300 KM, O3TOMY Cpel-
HsIsl TeMIlepaTypa HOBEPXHOCTH BOIBI MEXIY 3TUMU
paiifoHaMM MCCIIeNOBaHWII B Tepuon HaOTIOOCHUWI
oTimyajach Ha 2—3°C.

Takum 06pa3oM, CpaBHUTENbHbLII aHAIN3 MOBE-
JIEHUsT caM1la TIMHAropa o BUIe03aITuCsSIM OITUPAaJICs
Ha SIPKO BBIpAXKEHHYIO KOHTPACTHOCTD YCJIOBMIA, YTO
MO3BOJISUIO JYYIlle BhIACIUTH 3aKOHOMEPHOCTH 3TOTO
nporecca. OObeKTaMMU HAOMIONEHUS SIBIISUIACH TPH
caMua (Tabiuiua). B moBeaeHUM MUHAropa BhIACICHBI
cJeIyIolIe TUIBL: 3a00Ta O Kjaake (aspaiys), 060po-
Ha, OTIOBIX, JJoKoMoys. [TpomoKUTeTbHOCTD KasKa0-
r'O TUIIA OTIPEEISIIN TT0 XPOHOMETPAXKY BUIEO3aITUCH.

HomnomHutenbHas nHGoOpMalys o MoBeIeHNU caM-
1I0OB MUHaropa Oblia MoJjlyyeHa Mpu BU3yaJIbHOM Ha-
OTIOEHUY BOJOJIa30B MPU TOACYETE KIIAAOK B TyOe
Apa u B yctbe Kosnbckoro 3anuBa. B KonbckoM 3amm-
BE OXpaHsieMble CaM1IOM NMHAropa KJjiajiku pacrnosa-
rajiuch Ha paccTosiHuM 1.5 KM ot ycThs p. Tyjnioma, Ha
KaMHsIX, oOpocumx Balanus sp. B cpeqHioro ¢a3sy mmpu-
JIUBA U OTJINBA CKOPOCTb TEYEHUS B CIIOKEHHOM KaM-
HSIMU KaHaJjle yCTheBOro yyacTka gocturaia 2 M/c. B
MepuoJ OTJIMBa BojAa paclipecHslach BIJIOTb 10
MpecHoi (B HEKOTopkIe (ha3bl OTIUBA).

O1LieHKY TOCTOBEPHOCTH PA3IMYUil ITUTETbHOCTU
MOBEIeHUST PHIOLI B Pa3JIMUHbBIX YCIOBUSIX TPOBOAY-
JIU HeNapaMeTPUYeCKUM aHaJIoroM OfHO(aKTOPHO-
ro nucnepcuoHHoro aHanu3a (ANOVA) — kpurepu-
em Kpackena—Yoiumca (Legendre, Legendre, 2012).

JocToBEepHOCTDb pa3aIuyuMii JINTEIbHOCTU aKTHB-
HOCTU JBYX BBIOOPOK TPOBOAWJIM HellapaMeTpuue-
CKUM aHajioroM f-tecta CTbIOAEHTa — KpUTEpUeM
Manna—YutHu (Legendre, Legendre, 2012). CtaTtu-
cruueckuii (R Core Team, 2020) u rpadpuyeckuii
(Wickham, 2009) aHanu3bl ObLIN peai30BaHbl B MaKe-
Te RStudio u cratuctuueckom nakere Past (Bep. 4.13)
(Hammer et al., 2001).

st onuvcaHusl LIMKJIUYECKOTO TTOBEIEHUS caMmlia
ObUTa HamMcaHa nporpamma B cpeae R. ITporpamm-
HBII aJirOpUTM ObLI CO3[aH JJIsi CUMTHIBAHUS -
TEJIbHOCTU HENpPEepPbIBHBIX LIMKJIOB BUAA a’spaiusi—
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JIOKOMOLIMSI—aspalivs U UX cocTaBHbIX yacteit. C uc-
MOJIb30BaHUEM JaHHOM MporpaMMbl ObLIM BbIOpaHbI
HauOoJiee TJIUTETbHbIE HETIPEPBIBHBIEC IUKIIBI TTOBE-
JIEHUsI Y TIepuojl 3aJaHHOTO XpOHOMeTpaxka ¢ Haubo-
Jiee JJIUTEJIbHBIM TEPUOJOM a3palliu B LIMKJIAX.

IMocnenoBaTeTbHOCTh OOBIYHBIX Y TOBTOPSIIOLIIMXCS
JIENCTBUIA caMila IMHAropa IpeacTaBWIN B BUIE ITNK-
JIMYECKOTO aJITOPUTMA C MCITOIb30BaHUEM TPagUIIN-
OHHOTO JIJISI 3TOT0 aHaJIn3a METOIA OJIOK-CXEMBI.

PE3VJIBTATDI

Knanka nuHaropa ¢ pa3BUBaIOIIMMUCS SMOPUO-
HaMM BO BCEX TPEX CITyJasiX TIPEICTaBIsIa COOOM BITSI-
HyTO€ “ISITHO”, YTO XapaKTepHO i1 3Toro Buaa. Ca-
Mell IMTOCTOSTHHO TIepeMelaics Tyaa-o0paTHO BAOJb
KJIaIKU1, ITOOUEPETHO a3pUpPysI U130 PTa “BEepXHION” U
“mxHI010” yactu natHa (Ilpunoxenue).

I1pu mpuOAMKeHNN MOTEHIIMATbHBIX XUIITHUKOB
caMell ITMHaropa Iepekiiodaa BHUMaHUe Ha HUX, HE
peKpaniast aspairiio. B rmeproabl CMIbHOTO TEUECHUS
camIia BO BpeMsI aspaliiy IIepuoandecK CHOCHUIO OT
KJIaIK1 Ha paccTossHue A0 1 M. B Takux cirydasix “BbI-
JIyBaemasl” IMMHAropoM Ha KJIaaKy Boja IIPUXOAIach
BHE PACITOJIOXKEHMSI MKpPBI. Takoe moBeAecHNE TTOIyd-
JIO Ha3BaHMeE “OLIMOOYHAsI a’palysi, WM CMEIIEHHAS
akTuBHOCTL” ([blocGepu, 1981).

[ToBeneHnure nmmHaropa I10 3alIMTe KJIaaK1 OT XUIII -
HUKOB ObLIO O0Jiee BapuaOeIbHBIM, YeM IPU adpa-
LM, ¥ 3aBUCEJIO OT pa3Mepa XUIITHUKA U TUIIA YTPO-
361 (ITpumoxenne). HeGonbImx XUITHUKOB pa3MepoOM
<5 cMm (OproxoHOrMe MOJUIIOCKU, paKU OTIIETIBHUKMU,
UTJI0KOXUe Buccinum sp., Littorina sp., A. rubens, Stron-
gylocentrotus sp., Pagurus sp.) IIMHArop yHOCWUJI OT
kiaagku. CpeaHepa3MepHBIX (OECIIO3BOHOYHBIC C
JIMHEWHBIMU pa3mepamMu 5—15 cMm: Neptunea despecta,
C. papposus, A. rubens, Strongylocentrotus sp., E. escu-
lentus, H. araneus, Pagurus sp., P. camtschaticus — n
pei0oa G. morhua, P. virens 1 Ap.) aTaKoBaJl HA ITOOXOAE U
MPUHYXIAI K OTCTYIUIEHMIO. TpecKy u caiiay, KOTOpbIe
MPUOIMKAIUCH HETOCPEACTBEHHO K KJIaJKe, aTaKOBaJ
BCeraa, a MPOIUILIBAIOIIMX MUMO KJIaJKU aTaKoBaj C
paccTostHuS ~2 M. 3a HECKOJIBKO JHEH 10 BHIKIICBA K-
Pl pbIOY, MPOIUIBIBAIOIIYI0 HA HEKOTOPOM yIaJeHUU
OT KJIaJK1, caMel] IIMHAropa 4acTo UTHOPUPOBaJl.

OT KpYITHBIX XUIITHUKOB 1 00beKTOB (P, camtschati-
cus ¢ pazmaxoMm Hor >20 cM, BOIoJIa3bl) camelr IIpsi-
tajcsa. KpaboB nHorma mokychiBaja c3aau, HO HUKO-
raa He atakoBall ¢ppoHTanbHO ([IpunoxkeHue).

B npucyrcTBUuM Bofosiaza akTUBHOCTb MUHATOpa B
e CTBUSX IO 3alLUTE U YXOAY 3a KJIaIKOI MKPbI 3HA-
YUTENIbHO Tafaia. Bce mepeMenieHrst OH OCyIECTBIISUT
3HAUUTEILHO OJIMKE K TOBEPXHOCTU rpyHTa. [TuHarop
MOCTOSHHO “TIprcakuBayics” y KJIaAKW Ha ITPUCOC-
Ky, 4TO paHee oTMedaaoCch uccienoBaTesisiMu (Kute-
HeB, 1970). B Takux ciydyasix oH oOpalliajl MeHbllle
BHUMAaHUS Ha NPOIUIbIBAIOIIMX MAMO PhIO.

3a BeCch Imepuo, BUICOHAOIIOACHU He OBIIO 3a-
¢duKcrUpoBaHoO ciiyyaeB mUuTaHus muHaropa. CoopaH-
HBIX UM BU3yaJIbHO OTJIMYMMBIX Ha BUIEO3amcu Oec-
MO3BOHOYHBIX (TacTpONOAbl U PaKU-OTIHEIbHUKHN)
YHOCWJI OT KJIaIKH.

CyMMapHast JUIMTeIbHOCTb OMHOTUITHBIX ACHCTBUIA
Ha BCeX 3aIucsx coctaBuia ot 15 muH oo 1.5 4. Hau-
OoutblIee BpeMsl 3aHUMaIU: aspauus (75.2 MuH), Jio-
koMo (68.7) u otawix (53.3). MuHUMABHOE Bpe-
MsI 3aHUMaJI aKTUBHBIE IEMCTBUS PHIOBI IT0 000POHE
kiaaaku (13.6), Tak Kak JIATEILHOCTb OTHOM €€ ara-
K1 penko npesbiiana 10 c. ToabKo IpogoKuTeIb-
HOCTb ITIOKOSI Y PBIOBI JOCTOBEPHO OTAMYAIACh OT
JIpyrux TUIOB e€ nmoBeaeHus (Kputepuit Kpackemna—
Yosuuca: x* = 43.79, df = 3, p < 0.001).

I[IpomomXuTenbHOCTh U YCIOBUSI BUIOCO3amuceit
CYILIECTBEHHO pa3IM4ajancCh (Tabauiia), HIO3TOMY IIpe/-
BapUTEJbHO MPOBEPSUIN BEPOSITHOCTh OIINOKU, KO-
TOpasi CBSI3aHa C BO3MOXKXHBIM BIUSTHUEM OTIEIbHBIX
BUI€O3amnKCceii Ha pa3inuus B IIPOAOJLKUATEIbHOCTHU
TUNOB MOBEACHUSI. AHAJIM3 BIUSTHUS OIIMOOK ITOKa-
3aJ1, YTO pa3INIMS B IJIUTEJIbBHOCTU JSUCTBUIT HE CBsI3a-
HBI C OTHeIbHbIMY BUneo3anucsaMu (ANOVA: F=1.94,
df=35, Pr(>F)=0.243).

BripaxkeHHOE HaTMYME TUAPOAMHAMMIECKOTO (haK-
Topa (Te4eHue) Ha IUIMTETLHOCTD a3paliui KJIaIKH Phl-
6oi1 He BiuseT (KpuTtepuit ManHa—Yutau: W= 4636,
p = 0.129). He oGHapy>keHO N1OCTOBEPHbIX pa3IUUMii
B JUIMTEILHOCTH ad3paliii, BHIIIOIHSIEMOM caMIIOM Ha
00a yuyactka kiaaku (W = 5648, p = 0.744); B miu-
TEJILHOCTH a’pallui B Hadaje M B KOHIIE yXoda 3a
kinankoii (W = 4514, p = 0.543); B OIUTENbHOCTHU
aspalu, NpoBOAMMOIi IByMs pbIOaMy B HavaJie Te-
puoaa yxona 3a KJIAAKOM B CXOOHBIX YCIOBUSIX IIPO-
ymBa ryosl Kucmas (W = 2934, p = 0.356). Ognako
JIOCTOBEPHbIC OTINYMS B JUIMTEIbHOCTH a3paluu OT-
MEUEHBI IJIs PHI0 B KapAWHAIbHO Pa3IMYalOIINXCs
yCJIOBUSIX — B TIpoJimBe Tyonl Kucias 1y o-Ba Butre
(W=6064, p <0.001).

JocToBepHO YBEIMYWIACH IJIUTEIbHOCTD OIIM-
O0ouHoit aspatuu (W= 5.5, p=0.024) mexxny HayaIb-
HBIM U 3aBepIIalolIMM TIepUoAaMy OXpaHbl KIIaIKMU.
[Npu HaMMYMK BEIPaXKEHHOTO TEUSHUS JTOCTOBEPHO
YBEIUYMIACh IJIUTEIbHOCTh oTabixa (W = 625.0,
p =0.036) (puc. 1).

CpenHsis IINTETbHOCTh JJOKOMOLIMU PHIOBI HE OT-
JInJaaach ISl pa3InyHbIX MecTrooouTanuii (W = 2153,
p = 0.075) u o1 yClnoBUii ¢ pa3IMYHBIM TeYCHUEM
(W= 4401, p = 0.066). C yBeaIuUYeHNEM YCTAIOCTU
PBIOBI JIUTEBHOCTb JIOKOMOLIMU JTOCTOBEPHO YBE-
mmuunack (W= 2788, p = 0.041).

JlelicTBUS caMIia ITMHaropa 1mo yxoay 3a KiIagKoi
paccMaTpUBaIM KaK LIUKIMYECKHI IIpolIece, pephl-
BaHUE KOTOPOTO MPOMCXOIUT B MOMEHT TMOSIBJICHUS
XUIIHUKOB WJIX B TIEPUOJ T1ay3, OUeBUIHO, HEOOXO-
TUMBIX pBIOe IS OTAbIXa. [1pu HaTMYIMY XUIITHUKOB
U OTCYTCTBUM CUJIbHOTO TeyeHus (>0.5 m/c) obGuiast
UIMTEJIbHOCTD LIMKJIOB Y PBIOBI cocTaBiisiiia 44% Bce-
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Puc. 1. JnurenbHOCTD OTObIXa caMila iuHaropa Cyclopterus lumpus B Tieprof yxoaa 3a KJIaaKoil UKPHI B Pa3HBIX YCIOBUSIX:
(®) — oTnenbHBIE ciydan, (O) — BEIOPOCH, ( | ) — MUHMMAaJIbHOE M MAKCUMAJIBHOE 3HAYEHUS; KaXKIbIii 0OKC BKJIIOYAET TPU IO-
PU30HTAJIbHBIE IMHUU, KOTOPble 0003HauatoT 25, 50 (MenuaHa) u 75% OaHHBIX.

ro BpeMeHM HaboaeHuii (puc. 2a). I1pu TedyeHun u
B MPUCYTCTBUM ITOTEHLMAJILHBIX XUIIHUKOB TaKKe
JOCTOBEPHO YBEIMUMBAIOCh BpeMsI, 3aTpauyuBaeMoe
pBIOOI Ha OTHBIX (CM. BhIIIC). B aTOM ciyyae aim-
TEJIbHOCTh LIMKJIOB COCTaBJIsaa TOJNBKO 29% Bcero
BpemeHu (puc. 20). IIpn OTCYyTCTBUM XUIITHUKOB U
TeYEeHMs LUKJIBI 3aHUMAJIH 10 98 % BCcero BpeMeHH, a
MpY HAJIMYUU TOJILKO XUIIHUKOB — 61% (puc. 2B, 2r).

K koHI11y Tieproaa 3a60Thl O TIOTOMCTBE OTMEUEH
Jaxke HEKOTOPBIN pocCT (B MPOIIEHTHOM OTHOIIICHUH)
MTPOJIOJDKUTENIFHOCTH YXaXKMUBaHUST caMmlia 3a Kial-
KoM (puc. 2r) Mo CpaBHEHUIO C TAKUMU K€ YCIOBUSI-
MU — 0e3 TedeHUs B Hadajle HaOaroaeHui (puc. 2a).

OBCYXIEHHME

Jl1sg Bcex HAOII0gaeMBIX PhI0 M YJaCTKOB MBI OT-
MeJaii aspalivio, MPOU3BOAMMYIO CAMIIOM TOJIBKO
proMm (“puffing” — mmo: Goulet et al., 1986). D10 BU3y-
aJIbHO OTIIMYMMOE NeCTBHE, TIPU3HAKOM KOTOPOTO
SIBJISICTCSI MOIIIHOE JbIXaHWEe B MOMEHT HAXOXICHUS
PBIOKI Hall KiTagkoil. OnycaHHbIE B INTEPAType CIIOCO-
OBl a3paliy IIMHATOPOM C IIOMOIIBIO TUIaBHUKOB (Mo-
yek, 1973; Goulet et al., 1986) MBI He HAOTIOAIIN.

CocpenoToOUeHHOCTh MMHAropa Ha aspaiuu gaxe
MpU MOSIBIIEHUN XUITHUKOB MOXET ObITh OOBSICHEHA
OTCYTCTBUEM Y BTOI PBIOBI BHIPAXKEHHOIO TEPPUTO-
pUAaJIbHOIO IIOBelcHUs. TeppUTOpHaJIbHOCTh ITOBE-
JIEHUS JKUBOTHBIX, KaK MPaBUJIO, BKIIOUAET BU3Yallh-
HBI KOHTPOJIb IIPOCTPAHCTBA. DTa OCOOEHHOCTD XO-
Nel 2023
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POIIIO MPOCIEKUBACTCsI, HAIPUMED, Y OXPaHSIOIIIETO
nkpy oyporo tepnyra (Mapxkesuu, 2011). OnHako He-
pecTuINIa MMHAropa B OCHOBHOM HAXOMISATCS B IIOSI-
ce OypbIx Bogopocieii. [1pu ncciegoBaHuM YUCIIEH-
HOCTH HepecTyollero nmuHaropa B ryoe Ypa (Pycsies,
2011) 66mpIIyto yactb (~90%) KI1amoK UKpbl MMHATOpa
OOHapYXMBAJIM B MOIITHOM ITOsice JJaMuHapuu. B Takom
OIHOPOIHOM TIPOCTPAHCTBE BU3YAJIbHBIM KOHTPOJIb
OrpaHMYEH IeCITKaMU CAaHTUMETPOB. C 3TUX IMTO3UIUIA
JaJIbHEMIIUM aHaJIM3 MOBEIEHUS IMTMHAropa Mol Ipo-
BOIWJIN KaK MCKJIOYUTEJbHO OOBEKTHBIN, HE MpPO-
CTPaHCTBEHHbIN.

KpynHbIX XMIIIHUKOB caMell MUHaropa HUKOraa
He arakoBasl ppoHTanmbHO. OH He BCerma BCTYIAeT B
CXBaTKy C KPYIMHBIM WJIY OMACHBIM MPOTUBHUKOM: PbI-
06a MoXeT 0e3 COIPOTUBIICHUS OTCTYIIATh ITPU IIPUOI-
XKEHUM Bopoja3a (Halium HaOJIOAeHMs) WJIM KOorma
KpynHble ocoOu P. camtschaticus pa3opsitoT KJIaaKy
(Mikkelsen, Pedersen, 2012). HanGoJee BeipaxkeHHast
peaxkiys peIObI B CIIyyastx KpaifHeil OITacHOCTHU, OT-
MeYeHHas] HaMU, — TIPUHSITHE YTPOXKalolleil TOo3bl
HaJ KJIagkoii, Kak onrcaHo u 'y XKutenena (1970). B
psiie ciaydaeB Mpu NpUOIMXEHUU BojoJia3a camell
nmuHaropa petTupoBajics. OqHaKO B yCTbeBOM YaCTH P.
Komna (Konbckuii 3anuB bapeHiieBa Mopst) ITMHArop
IBaXabl (B pa3Hble CE30HbI) Hamaaaa Ha BOJ0Ja30B,
MBITasICh BBITOJKHYTh OT KJIQJAKU, — YIUPAJICS TOJIO-
Boii B MacKy (PycsieB, 3yes, 2005).

ITocTossTHHOE MPUCYTCTBHME BOIOJIAa3a OTYETIUBO
MOIMMUIIMPYET MoBeAeHMEe PhIObl. Bo3aMoXHO, 110-
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Puc. 2. Biomxetsl BpemeHu camiia nuHaropa Cyclopterus lumpus B Iepuoj yXo/ia 3a KJIaJaKoi MKPbI B Pa3IMUHBIX YCIOBUSIX: 4 —
6e3 TeueHus1, 6 — ¢ TeueHUueM, B — 0e3 XMIIHUKOB 1 0e3 TeYeHUsT; T — B KOHIIEe Meproja yxoza, 6e3 reueHusi, %: (F) — LIUKIIbI,
(O) — aspauuss—nBukeHue, (5) — etmHUYHasI aspanusi, (M) — ataku, (N) — OTIObIX, ([F]) — TOKOMOLIMS.

3TOMY aKTMBHOCTb CaMmlla, OTMEeUYEHHasl B psuc MC-
clienoBaHuii, Obula HeBbIicOKoUl (XKurenes, 1970;
Goulet et al., 1986). Takuum 06pa3oM, HATMINE KPYyTI-
HOTO O0BEKTa PSIOM C KJIaJKOM MOTIJIO €CTeCTBEH-
HBIM 00pa3oM COKpPAaTUTh IJIUTCIBHOCTh JEUCTBUIA
IO yXOJly, YTO OTMEUYEHO U B paboTe KaHAIACKUX UC-
caegoBateneit (Goulet et al., 1986). I1o HammuMm Ha-
OJIIOJIEHUSIM, B IIPUCYTCTBUM BOJI0JIa30B PhIOa IThITA-
JIach OBITH OJIMKE K TPYHTY U MeHee aKTMBHO pearu-
poBajia Ha MpuOIMXKeHne XUIIHUKOB. Hampotus, B
WX OTCYTCTBME Calily Y TPECKY, IIPUOIUKAIOIINXCS K
KJIagke, caMell IMHaropa arakoBajl BCerja, 3a HC-
KJTIOYECHHUEM CJTydasl, KOTJIa OH OBIJT MCTOIIEH.

JpyruM oObsICHEHHEM HabIogaeMbIX pas3uduii
MOBEJAEHUST caMila TTMHAropa MOTyT ObITh CYIIIECTBEH-
HbIe OTKJIOHEHUSI POIUTEILCKOTO TTOBEACHUSI phIO pa3-
JIMYHBIX yacTeit apeana. CaMLbl MMHAropa, oouTaro-
e B CeBepo-3amnagHoil ATIaHTUKE, IEMOHCTPUPYIOT
JIOTIOJTHUTEJIbHBIE 3JIeMeHTHI MoBeneHus (Goulet et al.,
1986). DTO MOXKET OBITh CBA3aHO C 00JIE€ BHICOKUM
YPOBHEM arpecCUBHOCTU TPU HAXOXIECHUU B yCJIO-
BUSIX C OOJIBLIINM BHIOBBIM Pa3HOOOpa3MeM MXTHO-
¢dayHBI 1, COOTBETCTBEHHO, C 00J1ee HAITPSIKEHHBIMU
MEXBUIOBBIMM OTHOIIIEHUIMU. Tak, B IpUOPEXKHBIX
Bomax Hpiodaynmienna 3acdukcupoBano 29 BumoB
nxtnodayHsl (Le Bris, Wroblewski, 2018), a mipu mo-
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IPOOHBIX UCCIIENOBAaHUSIX HA MypMaHe — TOJIbKO 16
(KynpsiBuena, 2019).

Hammm Bumeo3anmcu CBUIOETEILCTBYIOT, YTO ITH-
Harop B ieprox 3a00TH 0 KiTaaKe He uTajics. OTcyT-
CTBUE MUTAHUS CaMIIOM MUHaropa orMeydaeTr u 2Ku-
TeHeB (1970). Mouek (1973), HanpoTuUB, B cajike Ha-
6roman muTaHue 6€TOMOPCKUX CaMIIOB ITMHAropa.
HawunbGonee npenanoyTutTesbHO BUAMTCS TUIIOTE3a
0 CITy9aifHOM, HEITOCTOSTHHOM XapaKTepe MUTaHUs
mMHaropa. MHOTOJIeTHUE MaHHBIE MOJEBOTO aHa-
JIN3a MUTAHUS CaM1IOB, TOMTMaHHBIX CETSIMU Ha MO-
o6epexbe MypmaHa (PycsieB, 3bipsiHoB, 2021), moka-
3BIBAIOT KpaifHe He3HAYNTEIbHOE HATTOTHEHUE JKETyI-
KOB caM110B. He3HauuTeIpHOE UIu MOJTHOE OTCYTCTBUE
MATaHWS caMIla TMHAaropa yrpoIuraeT TeXHUIeCKU it
aHaJM3 ero MOBeIeHUs B MEePUOI 3a00THl O ITOTOM-
CTBE 1 OMHOBPEMEHHO BBICBEUMBAET BAXKHOCTb YUYETA
PEeOyKIIMKM SHEPreTUISCKUX pPEeCcCypcoB OpraHM3Ma
STOM PHIOBI TPU U3YICHUH TTOBEICHMSI.

KitoueBbie 371eMEeHThI MOBEASHUS caMlia MMHaro-
pa Mo yxoay 3a KJIaaKOW NTEMOHCTPUPYIOT ETO BBICO-
KYy10 YCTOMUYUBOCTb K PAa3IMYHbIM BHEITHUM (haKTO-
pam. OueBUIHO, aanTalys K BHEIIIHEMY BO3IECTBUIO
IUTST pbIOBI TIPOSIBIISIETCST B OTIAEIBHBIX NEUCTBUSIX, B
CTEPEOTHUIIaX TOBEAECHUSI, KOTOPBIE, CKOPEE BCETO,
IETEPMUHUPOBAHBI HACJIEACTBEHHOW IMporpamMmoit
3a00THI O KJIAJKE.

Ucxons W3 3TMX TpencTaBiIeHMW, NEHCTBUS IO
yXoay 3a KJIaAKOU MOXHO paccMaTpuBaTh KaK IUK-
Jmueckuii mpouecc. [IpepriBaHMe IMKIIA y IIMHAropa
IMIPOMCXOAUT B JIIOO0I MOMEHT MPU MOSIBJICHUM XMIII-
HUKOB UJIU B TIEPUOI Tay3, BUAUMO, HEOOXOIUMBIX
pBIOE M1t OTAbIXa. B 3TOM ciyyae o4eBUIHO, YTO IPU
0J1aroNpUSITHBIX BHEITHUX YCIOBUSIX 0OJIbIIIe BpeMe-
HY TpaTUTCS Ha 3a00Ty O KJIaJKe, a TpyU HaTMYUU OT-
BJIEKAIOIINX (haKTOPOB BPEMsI Ha 3TOT IIPOILECC CO-
Kparaercs (puc. 2).

K xoHI1y mepuroaa 3a60ThI 0 TOTOMCTBE Ha0It01a-
eTCsI YTOMJIEHME ITMHAaropa, BhIpaXkarolleecs B yBe-
JIMYEHUM JTOJIM OIIMOOYHOM aspalluy U Nepuoauyde-
CKH1 HaOM0gaeMbIX “OOMOpOKax” — KOrjaa U3MOXIEH-
Hasl ppIda “TepsieT cO3HaHME” 1 JTake Ha HECKOJBKO
CeKyHJ repeBopadynBaeTcs KBepxy oproxoMm (ITpuio-
xeHue). IlpeanonoxurenbHo (HU3MOJOTUYECKUM KC-
TOILLIEHMEM MOXKHO OOBSICHUTH U pocT (B %) mponon-
KUTEIbHOCTHU yXaxKUBaHMs 3a KJIaAKOU (puc. 2r) 1Mo
CPaBHEHUIO C TAKUMU XKe YCIOBUSIMU — Oe3 TeUeHUsI
B Havajle HaGmomeHuit (puc. 2a). B Takux cirygasx
pBIOE He XBaTaeT CUJI Ha aKTUBHYIO aTaKy pUOJIMKa-
IOIIUXCSI XUIITHUKOB ¥ ITO3TOMY OHU ITPOCTO UTHOPU-
pytorcs. Takke MOKHO MPEANOIOXUTD, YTO yBEIYe-
HUE BPEMEHM yXO/la caMlia 3a KJIaJKOU O0OYCJIOBJIEHO
HEOOXOIMMOCTBIO CTAOMIM3ALIMUA SHEPTETUUECKMX 3a-
TpaT B TOM YMCJIE Yepe3 CHIKEHHNE CTPECCOBOTO BO3-
NeHACTBUS (peryyisiiuyd BO3OCHUCTBUS Ha LIEHTPaIb-
HYIO HEPBHYIO CUCTEMY).

MakcumanbpHasg JJIUTEIbHOCTh HEMPEPBLIBHOTO
IUKJIa adpanusi—I0OKOMOIIMSI—adpanusa—...—adpa-
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s cocrtasuia > 10 MuH (646 c). [1pu 3ToM B JT100BIX
ycJIoBUSIX (BKJIIoYasi HaOMIOAeHMsI B KOHLIE Meproaa
OXpaHbI KJIaAKU VIV B TIEPUOIBI, KOLIA UMEOCH BbI-
paxXeHHOe TeYeHUE) OTMEUYEHBI [UKIIbI IIUTEIbHO-
cThio 2500 ¢. MoXHO TIPEANoOXUTh, YTO YCTONYU -
BOCTh TaKMX LIVKIIOB SIBJISIETCS AOMWHUPYIOIIUM U
OIpPEACSIONIMM CBOMCTBOM ITIOBEIECHUSI BO BpeMs
yXxola caMlia MMHAropa 3a Kjiaiakoi.

OueBUIHO, IJIs IMHAropa XapakTepHa BbICOKast Ha-
cJIeNCTBEHHAs 3aKPEIUIEHHOCTD (MJIM YCTOIYMBOCTD)
pediiekcoB yxona 3a ukpoit. HacienctBenHas mpo-
rpaMMma Mo yXakKMBaHUIO 3a KJIaAKOH MKPbI MOXKET
BCTyNaTh B KOH(JIMKT C ”THCTUHKTOM CaMOCOXpaHe-
HMS — IIMHATOP TIEPUOIMYECKM HaIladaeT Ha XUIITHU -
KOB 3HA4YUTEJIbHO KpynHee cebst (Mouek, 1973; Py-
cseB, 3yeB, 2005). B ciygae cepb€3HOI OIMACHOCTU
IUIST KgAKy MKPbl MHCTHMHKT cCaMmlla MOXET OBITh
KECTKO JETEPMUHUPOBAH 1 He TMOOK: KpOMe aTaK Ha
OMNACHBIX XMIITHUKOB B JINTEPaType OMUCAHBI CITydau,
KOTrJa ImHarop “onpbICKMBacT”’ BOAOWM KJIAIKy, 00-
coxinyro Ha manoil Boae (Ecumos, 1937; XKurteHes,
1970; Davenport, 1985). IToaTtomy, ciieayst UHCTUHK-
Ty yX0/1a 3a KJIAJIKOM, pbIOBI JOCTUTAIOT KpalfHEeH cTe-
MEeHU U3MOXIIEHUSsI, TIPEO10JIeBalOT MHCTUHKT CaMO-
COXpaHEHUS 1 Jaxe Iepruoandecku TnoHyT (2KureHes,
1970; PycsieB, 3bipssHoB, 2021). Hammu HaGmoneHust 3a
caMIlaMUy MUHAaropa B pa3jWYHbIX YCIOBMSIX MO3BO-
JISTIOT TIPEANOJIOXUTh, YTO OTHOMI U3 IIPUYUH YaCTOM
TMOEIN CaMIIOB B HEPECTOBBIN ITEPHOI MOXKET OBIThH
X (PU3UOJIOTUYECKOE UCTOIICHHUE.

Pestomupysi, MOXXHO yTBepXKIaThb O HAIUYUU Ye-
TBHIPEX TUIIOB MOBENEHMS TMHATOpa B Iepuo 3a00Thl
O TIOTOMCTBE: HEIMOCPENCTBEHHO YXOI 3a KJIaaKoi
(aspanust), OTIbIX, JOKOMOLIUS (3TU ABa TUIIA BbIAC-
JIEHBI [J1s1 paOOThl BO BTOPOCTETIEHHbIE NeiiCTBUS) U
obopoHuTeabHOE MoBeAeHue. OOOPOHUTEIBLHOE 1O~
BelCHUE XapaKTepusyeTcsl HauOosblleil BapuaTUB-
HOCTBIO, TaK KaK 3aBUCUT OT XapaKTepHUCTUK arpec-
copa. JlocTtoBepHble BpeMEHHBIC U3MEHEHUS TTIOBE-
JIEHUST B pa3IMYHbBIX YCTOBUSIX Mbl OTMeYajin TOJbKO
JUUTSI BTOPOCTEINEHHbIX JeMCTBUM. JIIMTETbHOCTh OT-
JIEAbHBIX T€MCTBUI PHIOBI MO YXOIY 3a KJIaAKOH OT
BHEIIIHUX YCJTOBUIA 3aBUCUT O4eHb ciabo. [ToaTomy
HaJuyue BO3MYyILIAloIUX (pakTopoB cpenbl, He CO-
3[aI0IIMX OYEBUIHOMU OMACHOCTHU JIJISI KJIAAKU UKPBI,
U3MEHSET INTEILHOCTD 1IMKJIOB MOBEACHUS 110 3a-
6ote o kJajke camiia muHaropa. [lonoGHbIe U3MeHe-
HUS 110/ BHEIIHMM BJIMSIHUEM OTMEUEHbl paHee JJis
MHOTHUX IpyTUX XUBOTHBIX (Henmomusiux, 2012).

PesynbTarhl alrOpUTMU3ALIMUA TOBEACHUS PHIOHI
MOTYT OBITh VICTIOJIb30BaHbI TSI MOIETUPOBAHUS OO~
DHEpreTUYECcKoro dajaHca ocodu B IepUO, yXoaa 3a
noroMcTBoM. He MCKITIOUeHO, YTO 3HAYUTETLHYIO POJTh
B UCTOIIIEHNHM caMIla ITMHAaropa urpaeT (hakTop MoCTO-
STHHOTO cTpecca. Popmanu3anus 3JeMEeHTOB U (pak-
TOPOB MOBEACHUS TTO3BOJIUT BBIMIOJTHUThL MPOTHO3 KC-
TOILIEHUS SHEPTETUYECKNX PECYPCOB PHIOBI C YUETOM
BJIMSIHUST (PAKTOPOB Cpebl, a TAKXKE paccumMTaTh MO-
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JCJIb OIITUMAJIbHOTO QHEPIETNYCCKOIO OajraHca Mex-

Iy 3(pHEKTUBHBIM YXOAOM 3a KJIaAKON U BhIKMBaHU -
€M roJIoIaoIero camiia.
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ITpuBeneHbI CBeeHMS O BKYCOBOI NMPUBIIEKATEILHOCTH Pa3IMYHBIX BEIIECTB (AMUHOKUCIIOT, KapOOHOBBIX
U HEKOTOPBIX OPraHUYECKUX KHUCJIOT, KJIACCUUYECKUX BKYCOBBIX BEIIECTB) IIJIsi BOCbMU BUIIOB KapITOBBIX
pui6 (Cyprinidae) — nema Abramis brama, 0OBIKHOBEHHOTO ropyaka Rhodeus sericeus amarus, BEpXOBKU
Leucaspius delineatus, 3onotoro kapacsi Carassius carassius, ykieu Alburnus alburnus, enviia Leuciscus leu-
ciscus, ronaBiist L. cephalus u cymaTtpaHckoro 6apoyca Puntigrus tetrazona. OlileHEH YPOBEHb BKYCOBOM UyB-
CTBUTEJIBHOCTU PbIO K HEKOTOPHIM BeliecTBaM. C TMpUBJIeUeHUEM JaHHBIX 10 IPYTMM BUIIaM ceMelicTBa
BBITIOJIHEH CPaBHUTENbHBIN aHAJIN3, KOTOPBIN MOKa3ajl BRICOKOE BUIOBOE CBOEOOpa3re BKYCOBBIX CIEK-
TPOB KapIoBbIX pbl0. He BhIsIBIeHA oueBUIHASI CBS3b BKYCOBBIX MTPEAITIOYTEHU ¢ 00pa30M XXM3HHU PbIO, UX
MUTaHeM 1 (pHIOreHeTUIeCKOM 0J1130CThI0. Bee KaproBblie peIObI yaepKMBaIOT MUILIEBbIE 00BEKTHI BO PTY TEM
JTOJIbIIIE, YEM BBIIIIE MX BKYCOBasl ITPUBJIEKaTeIbHOCTh. Y1 CI0 MAaHUITYJISILIUI, COBEPIIIAeMbIX BCEMU PbIOaMMU C
MUILIEBBIM OOBEKTOM, pa3INyaeTCs y phIo pa3HOro o0pasa xKM3HHU U IIpUHAIIEXKAIIX K pa3HbIM TPO(PUIECKUM
KaTeropusiM, HO He KOPpeIMpyeT CO BKYCOBBIMU CBOMCTBaMU 00beKTa. [1py MaHUTTYJISILIUSIX TIEpBOE YAep-
JKaHWe CXBAaYeHHOTO 00beKTa BO PTY HanboJjee IIMTeNIbHOE, YeM TTocIenyoliye. YuepskaHus MHOTOKpaT-
HO JI0JIblIIE, €CJIU B JaJIbHENIIIeM 0OBEKT IMPOTIaThIBAETCS, YEM ITPU OTKa3e PhIO OT ImoTpebiieHus1. bonbiioe
CXOJICTBO TTOBENEHUSI, TIPOSIBISIEMOe KapIOBBIMU PHIOAMU TTPY OPOCEHCOPHOM TECTUPOBAHUM MUILH, YKa-
3bIBAaeT Ha KOHCEPBATUBHOCTD MUIIIEBOTO MOBEACHMSI IO CPABHEHUIO CO BKYCOBOM peLIeTIIINEIA.

Karoueswie crosa: KaproBble peIOBI, Cyprinidae, mminmeBoe moBeaeHMHE, BKYCOBas PELCHIIMsI, BKYCOBEIC
MpeAnoYTeHUs, BKyCOoBasi MPUBJIEKATEIbHOCTb, aMUHOKUCIIOTHI.

DOI: 10.31857/S0042875223010071, EDN: DBWSTD

Kapnossie prionr (Cyprinidae) — HanboJjiee MHO-
TOYMCJICHHOE II0 YMCIy BUIOB CEMEMCTBO HE TOIBKO
pBIO, HO M MO3BOHOYHBIX KUBOTHBIX — 3006 BUIOB
(Nelson et al., 2016). PeIGEI 3TOr0 cCeMeiicTBa cocTaB-
JISIIOT OCHOBY IIPECHOBOAHOM nxTuodayHnl Poccuu u
Bceii bopeanbHoii oonactu EBpasuu (Banarescu, Co-
ad, 1991; Atnac ..., 2003). boabiioe pazHoobpasue
KapIIOBBIX PBIO TT0 00pa3y XXU3HU JeIaeT UX yIOOHBI-
MU MOJIEJIbHBIMU 00BEKTaMU JJISI pa3JIMYHOTrO poaa
CPaBHUTEJIbHBIX MCCIEI0OBaHUI, B TOM YMCIE TEX,
L1EJIbI0 KOTOPBIX SIBJISIETCS OLIEHKA CXOACTBA U pa3iv-
41l MOp(OJIOTUM, MATAHUS, Pa3MHOXEHMs, (PU3MO0-
JIOTMUM W TIOBEIEHUSI Y OJIM3KOPOICTBEHHEIX PHIO,
BKJIIOYasi pa3BUTHE Y HUX MO3TOBBIX CTPYKTYP U CEH-
copHbix cucteM (Kotrschal et al., 1991; Lammens, Hoo-
genboezem, 1991; Wieser, 1991; Osse et al., 1997). Tak,
Ha IIprUMepe KapHoBHIX PBIO ITOKAa3aHO, YTO MOpP(do-
JIOTHST OpraHa OOOHSTHUS, YMCJIO U PaCToioXeHe 000-
HSITEJIbHBIX CKJIAOK, 3JIEKTPOHHO-MUKPOCKOIUYE-
CKasl XapaKTepUCTUKA OOOHSITEJIbHOTO SMUTEIUS T1O-
XOXKM y pbI0 Os1n3Koi cucteMatuku (Yamamoto, Ueda,

81

1978). KoHcepBaTUBHOCTh OOOHSTEIbHONW CUCTEMBI
MTOATBEPKIAETCS CXOACTBOM (hOPMHUPOBAHMS OCHOB-
HBIX 2JIEMEHTOB OpraHa OOOHSIHUSI B OHTOTeHe3e Y
stux pei6 (Ilamenko, Kacymsn, 2017). ¥V kaprmo-
BBIX U JPYTUX BUIOB PbIO COBIIafaeT pacnpenee-
HUE U TUIOTHOCTb OIMHOYHBIX XEeMOCEHCOPHBIX KJIe-
TOK, OCYIIECTBJISIONINX, KaK IMOJaraloT, XeMOCEH-
copHbie pyHkumnu (Kotrschal, 1992).

bonee pasHooOpa3Ha y KapIlOBBIX pbIO MaKpoO-
MOP®dOI0TrUs MO3ra U €ro OTAEJIOB, UTO JaéT BO3MOX-
HOCTb BbIAEJINUTh HECKOJILKO MaTTEPHOB, OObEINHSI-
JOLIMX OJIM3KYE 10 3TUM MpH3HaKaM BUIbI. B ripenemax
MaTTepHOB HAOJIIOIAI0TCs GoJiee MeJIKHe BUOBBIE pa3-
Juyns. OcoOeHHO 3aMeTHbI pPa3jiuuMsl KapIioBbIX
pbIO MO OTHOCUTEJBHBIM pa3Mepam danuajibHON U
BarajbHOI 10Jieit 3aJHETO MO3Ta, B KOTOPbIE OT HApyX-
HBIX U BHYTPUPOTOBBIX BKYCOBBIX PELIENITOPOB MOCTY-
raet uHpopmaius o ceoiictax nuiiu (Kotrschal, Pal-
zenberger, 1992). OTu pa3nuuusi COOTBETCTBYIOT JaH-
HBIM 10 pacnpeneseHUI0, TVIOTHOCTU U YMCJIEHHOCTU
BKYCOBBIX IOUYEK Yy KapHOBBbIX PbIO pa3HOro odpasa
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JKM3HU. 30HBI, IOKPhIBAEMbIE HAPYKHBIMU BKYCOBBIMU
ITOYKAMU, U TDIOTHOCTb 3TUX CEHCOPHBIX CTPYKTYp Ha
eIMHUILY TOBEPXHOCTH TeM GOJIbIIIe, YeM B OOJbIIeH
Mepe PhIOBI TSITOTEIOT K GEHTOCHOMY IMUTAHUIO U K
obuTaHuio y gHa uiau Ha rmyouHe (Gomahr et al.,
1992). BHemHu#t BUI ¥ MJIOTHOCTb BKYCOBBIX IMOYEK
pas3IMYaroTCs HE TOJABKO Y PA3HbIX BUIOB, HO U B pa3-
HbIX MecTax Teaa pbid (Jakubowski, Whitear, 1990;
Devitsina, 2005).

CpaBHUTEIIbHBIE HCCIeIOBaHNST (DYHKIIMOHATBHBIX
CBOICTB BKYCOBOI CHCTEMbI KAPTIOBBIX PbIO OTCYTCTBY-
10T. UMeroTcs cBeleHMsI O CITOCOOHOCT AMUHOKUCIIOT
U HEKOTOPBIX JPYIMX BEIIECTB BbI3bIBATH JIEKTPO-
¢dusnosornuyeckre oTBEThl BO BKYCOBBIX HEpBax y
kapna Cyprinus carpio, aMypcKoro dyebauka Pseudo-
rasbora parva, ionocaroro nanuo Danio rerio (Kiyo-
hara et al., 1981; Marui et al., 1983; Oike et al., 2007).
VY GobllIero 4nciia BUIOB OLIeHEHBI BKYCOBBIE TIPe/I-
MOYTEHUsI — Yy Kapma, TIOTBHI Rutilus rutilus, Kyryma
R. frisii kutum, 3omotoii peioku Carassius auratus, 30-
nororo kapacst C. carassius, nunst Tinca tinca, ronbsi-
Ha Phoxinus phoxinus, 6enoro amypa Ctenopharyn-
godon idella (Appelbaum, 1980; KacymsiH, Mopcu,
1996, 1997; KacymsH, [1pokormosa, 2001; Kasumyan,
Nikolaeva, 2002; KacymsH, Mapyco, 2003; Goli
et al., 2015; Olsén, Lundh, 2016). BeisicHeHO, 4TO
BKYCOBasl NPUBJIEKATEIbHOCTh MHOTIMX BEIIECTB Y
9TUX pbHIO HE coBManaeT. Pazauyaercs nuieBoe mo-
BelieHUe, MPOSIBIsSIEMOE PhI0aMU TTPU TECTUPOBAHUU
UCKYCCTBEHHBIX IMUILIEBBIX 0OBEKTOB, KOTOPhIE CO-
JlepKaT BellleCTBA Pa3HOTro BKYCOBOro KadectBa. Of-
HaKO METOJIbl, MUCIOJb30BaHHbIE aBTOpaMU ISl Olle-
HOK BKYCOBBIX TMPEANOUTEHUI pBIO, HE COBIAAIOT, a
YHCJIO U3YYEHHBIX BUIOB OTPaHUYMBAET BOSMOXHOCTHU
CpaBHUTEILHOTO aHau3a. Llens Haleil paboThl — BbI-
SICHUTh BKYCOBbIE ITPEANOUYTEHUSI Y HECKOJIBKUX pa-
Hee He MCCIIeIOBAaHHBIX BUAOB KapIOBBIX PhIO, pasiii-
YalolIUXCd MUTAHUEM W JIPYTMMUA OCOOEHHOCTSIMU
GUOJIOTHH, BLITIOIHUTH CPABHUTENIBHBII aHATIA3 TTOJTY-
YEHHBIX PE3YJIbTATOB 1 JAaHHBIX TTPEIbIAYIIX UCCIIEI0-
BaHWUi1 1JIsI TIOWCKA CBSI3ei MEXTy BKYCOBBIMU MPEATIO-
YTEHUSIMU KAPIOBBIX PBIO U NX (PUITOTeHETUIECKUMU
OTHOILIEHUSIMU, O00Opa3oM XU3HU, TMOTPeOJIIEMBIMU
opraHM3MaMu U 0COOEHHOCTSIMU TUILIET00bIBAHUS.

MATEPUAJI 1 METOAMKA

JlJ1s1 OIIBITOB UCIONIL30BaHbI el Abramis brama
(cpenHsist abcomoTHasI IjiMHa 7.5 cM, 21 9K3.), 0OBIK-
HOBEHHBIN ropuak Rhodeus sericeus amarus (5.3 cMm,
15 »k3.), BepxoBKa Leucaspius delineatus (5.8 cm,
34 5k3.), 3010toit Kapack (10.8 cM, 13 2K3.), yKies
Alburnus alburnus (9 cMm, 3 3x3.), eneu Leuciscus leu-
ciscus (5 cM, 7 9K3.), ronasib L. cephalus (6 cM, 6 3K3.)
U cymaTpaHcKuit 6apoyc Puntigrus tetrazona (4.0 cM,
15 2k3.). Moonp Jeliia BeipalieHa B Ipyay 6a3sl “Cy-
Hora” (MHcTtutyT 6Mosiornu BHyTpeHHUX Bon PAH) u3
HUCKYCCTBEHHO OCEMEHEHHOM UKPHI, B3SITOI OT MPO-
W3BOIUTENEH, BBUIOBJICHHBIX B Bommkckom 1méce Poi-

ouHckoro BomoxpaHwiauina (rmoc. bopok, Spocmas-
ckasl 00j1.). Topuak, enell U rojiaBjib OTJOBJICHBLI B
p. MockBa 1 B e€ Menikux rpuTtokax (MockoBcKasi 00i1.),
BEpxoBKa — B Tipynax OnuMnOuicKol aepeBHU
(r. MockBa), 30J10TOI Kapachk — B 3anpyne (1. CoHu-
Ho, Tynbckast 001.), ykiest — B 03. [l1ybokoe (Moc-
KOBcKas 0071.). CymaTpaHckuii 6apOyc mpruoOpeTEH B
3ooMarasuHe (r. Mocksa). ITocyie mocraBku B 1a00-
paTopuIo pBIO MO Havajla OIBITOB COACPKaIU B 00-
mux akBapuymax (200 1) He MeHee ABYX HeIelb IIpuU
temrieparype Boabl 18—21°C u exxeTHEBHOM KOpMJIe-
HUU XUBBIMUA WJIM CBEXE3aMOPOXEHHBIMU JINYMH-
kamu Chironomidae.

3a 2—5 cyT 10 Havaja OILITOB PHIO pacCakKMBaIn
0 MHINBUAYAJBHBIM aKBapuymMaMm o0beMoM 4.5 (rop-
yak, BEpXOBKa, ejiell, rojlaBjib, CyMaTpaHCKUil Gap-
oyc) wim 10 71 (Jiemr, 30710TOI Kapach, YKIIesI) ¢ He-
MpO3padyHbIMU OOKOBBIMM M 3aJHEN CTeHKOM. [ pyHT
B aKkBapMyMmax OTCYTCTBOBAaJl, TeMIlepaTypa BOAbI —
18—21°C, u3MeHeHUs OCBELIEHHOCTU COOTBETCTBO-
BaJIM €CTECTBEHHOMY CyTOUHOMY pyUTMY. JLJIsI aspanuu
KCTOJI30BaJId MUKPOKOMIIpeccophl. YacTMUHYO 3a-
MEHY BOJBI B aKBaApUyMax MPOBOAUIIU €XEeHEAETbHO.
Pr16 xopmmam muamuakamMu Chironomidae 10 HachI-
IIEHUSI B KOHIIE KaXKIO0TO JTHSI.

151 oOydyeHuUs1 pbIO OBICTPO CXBaThIBATh MOJaBae-
MBI KOPM HCIToNIb3oBanu tnanHoK Chironomidae, a
3aTeM arap-arapoBble TPaHyJibl, COAEPXKAIlIUE BOTHbBIN
BKCTPAKT JUUMHOK (75 1/71). [paHyIbl BHOCWIN B aK-
BapuyMbl TMOIITY4YHO. [IJIsi OMBITOB MCIOJb30BAIU
rpaHyJibl, B COCTaB€ KOTOPbIX MPUCYTCTBOBAJIO OHO
13 TECTUPYEMBIX BEIleCTB (BEIIECTBA U UX KOHIICH-
Tpauus npuBeneHbl B Tadbnumax 1—10) u KpacHbIi
kpacutenb (Ponceau 4R, 5 MmxM). Ipanyinsl, conep-
>Xallde TOJBKO KpacuTellb, MCIOJb30BAIM B Kaue-
CTB€ KOHTpOJisi. Bce rpaHyfbl uMenu UWJIMHAPUYES-
CKy10 ¢opMy, INIMHY 4 MM (32 UCKITIOUEHUEM T'PaHYII
JUIST OTIBITOB C CyMaTpaHCKUM 6apOycoM — 2.5 MM) U
muametp: 0.8 (cymarpaHckuit 6apoyc), 1.3 (ropuax,
BEpXOBKa, eJIell, ToJIaBJib, yKiesd), 1.35 (mem), 1.5 MM
(30;10TOI Kapachk). I paHyIbl BeIpe3ajiu U3 arap-arapo-
BOTO T'eJisl HeTIOCPEACTBEHHO IMepe KaXKIbIM OTTBITOM.

JJ1s1 TIpUTOTOBICHUS Tejsl CyCIIEH3MIO arap-arapa
(“Reanal”, 2%) nomorpeBaliu Ha BOISHOII O6aHe OO
TOJTHOTO pacTBOpeHuUsl. B ropstumii pacTBop arap-arapa
BHOCWIM PacTBOpP TECTUPYEMOIO BEIECTBA MJIU 3KC-
tpakTta Chironomidae 1 pacTBoOp KpacuTelsi, mepe-
MEIIWBAJIM U BbUIMBaIU B yamky Ilerpu. I'ens ¢ xu-
MUYECKMMU BEllleCTBAMU XPaHWIU IIPU TeMIIepaType
4°C He OoJee OByX Helellb, ¢ 9KcTpakToM Chirono-
midae — He Oosiee 3 cyT.

B ombiTe B akBapryM BHOCHUJIA OIHY arap-arapo-
BYIO TpaHy/ly U PETUCTPUPOBAIM YMCJIO COBEPIIEH-
HBIX pbIOOIT CXBAaThIBAHUII U JJIUTEILHOCTh HAXOXIE-
HUS TPaHYJIbl BO PTY PHIOHI TIpU TIEPBOM CXBATHIBA-
HUM M B TeYEHUE BCETO OIbITa (C UCHOIb30BaHUEM
MEXaHUYECKOIO PYYHOIO CEKYHIOMEpa CYMMUPYIO-
mero tura “Arar”, TOUHOCTb u3MepeHus: — 0.2 c¢).
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Tab6muna 2. BkycoBbie otBeThl (M * m) neia Abramis brama Ha TpaHyJbl ¢ pa3IMYHON KOHIIEHTpaueil L-anaHuHa

KoHIeHTparst ) TTponOIKUTEIBHOCTD yIEPXKAHMSI TPAHYJIBL, C
I -atarnia. M IMotpebaenue | MHoekc BKycoBoit Yucio Ywucio
> | rpanyn, % | NpUBIEKATENLHOCTH |cXBaTbiBaHuii| — TOCIE IEPBOTO B TCICHNE OIIBITOB
% CXBaTHIBAHMS BCETO OIbITA

0.1 55.0 + 6.5 67.7 1.8 +0.2%% 8.8 + 1.3+ 27+15% | 60

0.05 3334615 517 1.6 + 0.1 %5 42+0.38 6.1+ 0.9+ 60

0.01 20.0 £ 5.2 30.7 1.4+ 0.1% 28+0.5 37407 60

0.005 8.3+3.6 ~12.2 13401 1.6+0.3 22+ 0.4 60

0.001 10.0 +3.9 2.9 12£0.1 2.740.5 2.9+0.5 60

0.0001 74%2.7 ~17.8 13+0.1 23+0.5 31£0.6 95

Koutpors | 10.6 % 3.8 1.1£0.0 2.440.5 2.6+0.6 66

IMogauy rpaHy’, comepKallux TeCTUPyeMble Bellle-
CTBa, U KOHTPOJIbHBIX T'PaHyJl YePEIOBaJU C Nojavei
rpaHyJi, CoOAepXKallluX 3KCTPakKT JU4nHOK Chirono-
midae. ['(paHysbl BCceX TUTIOB MOAaBaiv OOHOM U TOi
Xe 0coOM B CIIyJ4aifHOM MOCIEI0BATEIILHOCTH C WH-
TepBajioM 10—15 MuH. OnBIT 3aKaHYMBAJICS TIpOTJIa-
ThIBAaHUEM WJIM OKOHYATEIbHBIM OTKa30M PbhIObI OT Ipa-
HYJIBI U TI0 JUIATEJIBHOCTM HE NpeBbIan 1—2 MWH.
O npornaTbIBaHUU IPaHyIbl CYIWIIU 10 3aBEPLICHUIO
XapaKTepHbIX ABUXEHUU YETIOCTSIMU U BOCCTAHOB-
JICHUIO Yy pbIObl OOBIYHOTO PUTMA JIbIXaTEAbHbIX ABU-
KeHU )kabepHbIMU KpbIIKaMu. OO0 OKOHYATEILHOM
OTKa3e OT NMOTpebJIeHUs] CYyIUIH T10 IoTepe MHTepeca
U yXOAY PbIObI OT rpaHyJibl WM OPUEHTALIMU PHIOBI B
JIPYTYI0, 4aCTO MPOTUBOMOJIOKHYIO OT TPaHYJIbI, CTO-
pony. Eciu ppi6a He cxBaThIBajia I'paHy/ly B TeUeHUE
1 MUH, TpaHy1y M3 aKkBapuyma ynajsijiv, a OIbIT He
3acyuThiBaju. OIBITHI, B KOTOPHIX PHIOBI pa3pyliaiu,
HO He 3amIaThIBaIv TpaHyJly WY 3arJaThiBAJIM MEHEe
MOJIOBUHBI Pa3pyllIEeHHOMN rpaHyJ/ibl, OTHOCWUJIM K Ta-
KWM, B KOTOPBIX MMOTPEOIEHUST HE TPOUCXOIUIIO.

CTaTUCTUYECKYIO OLIEHKY Pe3yJIbTaTOB MPOBO-
VI C TIPUMEHEHUEM KpUTepUsi Y2, (-KpUTepusi
CrhloleHTa M pPaHIOBOTO Ko3(duiimeHTa Koppe-
gssuuu CriupmeHa (ry). s mocTpoeHUus IeHApPO-
rpaMM CXOJACTBa MCIIOJb30BaIU HepapXUYeCKUIA
KJIacTepHbI aHanmu3 (Metop single linkage) B make-
Te mporpamm Statistica 10 (“StatSoft”, CIIIA). Bri-
YUCJISIM TaKXKe MHAEKC BKYCOBOM MpUBJIEKATEb-
HocTH 110 hopmyie: Ind,, = (R— C)/(R+ C) X 100,
rae R — notpebieHue rpaHyi ¢ BellecTtBoM, %; C —
MoTpedIeHEe KOHTPOJIBHBIX IpaHyn, % (KacymsH,
Mopcu, 1996).

PE3YJIbTATHI
Jlem

Knaccuueckue exycosvie eeuwecmea. JIMMoOHHasI
KUCJIOTa, XJIOPU KAJIbLWSI U XJIOPUI HATPUS JOCTO-
BEPHO TMOBBIIIAIM MOTpebeHNE TpaHyi, HO 3 deK-
TUBHOCTb 3TUX BEIIECTB ObLIA IMOYTU B TPU—YETHIPE
pasa Hike, yeM y akcTpakTa Chironomidae. IToTpe6-

JIEHWE TpaHyJl C caXxapo30il OBIJIO TaKUM XK€, KaK U’
KOHTPOJIBHBIX TpaHyl. B cpemHeM pwIOBI B TeUeHUE
OIbITa CXBaTbIBaJM BCE TUIIbI TpaHYJ OIUWHAKOBOE
YHCJIO pa3, HO BpeMs yAepKaHUS ObLIO 3HAUUTEILHO
TNPpOOOJIKUTENbHEE Y TpaHyJI ¢ 3kcTpakToM Chirono-
midae, 4yeM y npyrux rpany’ (tabiu. 1).

Amunokucaomsi. TloTpedaeHUe rpaHya CTUMYJIU-
poOBaJI BOCEMb aMUHOKMCIIOT, U3 HUX JIeHCTBUE ajla-
HUHA U IJIULMHA ObUIO HamOoJiee CuibHBIM. OmHA
aMUHOKMCJIOTa JTOCTOBEPHO CHMXKaja MoTpediieHue
(M30JeMIH), OCTaJbHbIe 12 AMMHOKUCIIOT BIUSTHUS
Ha nmoTpebieHue He okKa3biBanu (Tadu. 1). bonee uem
B TIOJIOBUHE BCEX OIBITOB MPOUCXOAWUIIO JIUIIb OJHO
CXBaTbIBaHME TPAHYJIBI, MAKCUMAJTBHOE YMCIIO CXBa-
THIBaHWIA, 3apETUCTPUPOBAHHOE B OTHOM U3 OITHITOB, —
25 (puc. l1a). CpenHee 4nCiIO cXBaTbIBAaHUM TPaHyIbl
BapbUpoBayio oT 1.5 mo 2.8 pa3a u B OOJBIIUHCTBE
ciyJgaeB OBIIIO HMXKE, YeM B KOHTpoJIe. YaepXaHue
rpaHyJibl OCje MepPBOTO CXBAaTHIBAHUS U CyMMap-
HO 3a OMBIT Yallle BCero He mpesbiliaio 1 ¢, HO B
HEKOTOPBIX OTBITaX PHIOBI YAESPXKMUBAJIM TPAHYITy 10
30—50 ¢ (puc. 16, 1B). 3HaueHus1 KoadduleHTa
koppensanmn CmmpMeHa MeXIy ITapaMeTpaMiu OTBETa
Ha TPaHyJIBI ¢ L-aMUHOKUCIIOTaMU JUTSI BCEX paccMar-
pUBaeMbIX BUIOB OTPaXKEHBI Ha PUCYHKe 2. Y Jela
CPEIHSIS TUTETLHOCTD YIepKaHUs TPaHyJI TTOCie TIep-
BOTO CXBAaTBIBAHUS U CYMMAapHO 3a OTIBIT TECHO KOppe-
JIMPOBAJIM C NOTpebJICHUEM IrpaHyJ1 (puc. 2a).

Ilopoecosas konyenmpayus. st BBISCHEHUS IOPO-
TOBOI KOHIIEHTPAIIMK BellleCTBa B rpaHyjiaX, TOCTa-
TOYHOMU IJIST CTUMYJIMPOBaHMs 3P deKTa, MCITOIh30Ba-
JI HanboJiee TIPUBJICKATEIbHYI0O aMUHOKUCIIOTY — ajla-
HUH. [locitenoBarelbHOE CHIDKEHHME KOHIIEHTPAIINT
aJJaHMHa TIPUBOIIO K 3aKOHOMEPHOMY CHIDKEHUIO
MOTpeOeHUsI, IIUTEJIbHOCTU yIep:KaHUs U 4ucia
CXBaTBIBaHMI TpaHyJ (Ta0I. 2).

3o0J10TOi1 Kapach

Knaccuueckue exycoenie eujecmea. B aToii rpyre
BEIIECTB CTUMYJIMPYIOLIUM AeHCTBHEM 061a0al XJIO-
PUI KaJIbLUS, HO ero 3P EeKT ObLI CJTA0BIM — ITOTPEO-
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Tabomuna 3. BkycoBble oTBeThl (M * m) 3omotoro Kapacst Carassius carassius Ha TpaHyJIbl C TECTUPYEMBIMU BellleCTBaMU

(4UCJI0 OIBITOB C KaXIbIM TUIIOM IpaHya — 130)

Ipomo/KUTEIEHOCTD
Konuentpauus, | ITorpebnenne| MHmekc BKycoBOii Yucio YACPKaHW:A I'PAHYJIBL, C
Pasnpaxress M (%) rpaHyi, % |IpUBIEKATEIbHOCTH|CXBATBIBAHUM | ocie e
> pPBOIO| B TEYEHUE
CXBATBIBAHMS | BCETO OIIbITA
Kiaccuueckuie BKyCOBBIE BEILIECTBA
XJTOPUCTHIN KaTbLIWIA 0.9 (10) 86.9 £ 3.0* 6.1 1.4+0.1 14.1+£0.7 15.7 £0.7*
XJTOPHCTHIN HATPUIA 1.73 (10) 77.7+£3.7 0.5 1.5+1.2 11.3£0.7 12.3+£0.6
Caxaposa 0.29 (10) 76.9+ 3.7 0 1.6 0.1 10.4 £0.5* |11.9 £ 0.5*
JInMoHHas KucjaoTa 0.26 (5) 18.5 £ 3.4%** —61.2 3.0£0.2%*%| 54+ 0.6%*| 84+ 0.7
Dkcrpakr Chironomidae | 75.0 89.2 £ 2.7** 7.4 1.5+0.1 11.3£0.5 125+£04
Kourpoib 76.9 + 3.7 1.4+0.1 121£0.7 13.6 £ 0.6
AMMWHOKMCTOTBI
IponuH 0.1 70.8 £ 4.0 0.6 1.6 £ 0.1 11.6 £ 0.7 13.0+£0.7
ApryuHUH 0.1 70.0 £ 4.0 0 1.4%+0.1 10.6 £0.7 11.7£0.7
[uctrnmH 0.1 69.2 £4.1 —0.6 1.3+0.1 11.0 £ 0.7 122£0.6
DeHmnanaHuH 0.1 69.2 £ 4.1 —0.6 1.3£0.1 9.6 £0.6 10.5 £ 0.6
[nyramuna 0.1 68.5+ 4.1 —1.1 1.2+0.1 10.6 £ 0.6 11.3£0.6
[mamH 0.1 68.5+ 4.1 —1.1 1.3£0.1 11.0+£0.8% |12.1+0.7
AaHuH 0.1 67.7+4.1 —-1.7 1.2+0.1 10.9 £0.7 11.5+£0.6
CepuH 0.1 67.7+4.1 -1.7 1.2+0.0 10.0 £ 0.6 10.6 £ 0.6
AcTaparviH 0.1 66.9 £ 4.1 -2.3 1.2 £0.1 114+ 0.7 12.1+0.7
TpeoHuH 0.1 66.9 + 4.1 -2.3 1.3+0.1 11.8 £0.8 12.6 £0.7
Baymu 0.1 66.2+4.2 -2.8 1.4%+0.1 9.8 £0.6 10.9 £ 0.6
MeTtuoHuH 0.1 65.4+42 -3.5 1.3+0.1 9.8 £0.7 10.6 £ 0.7
JIvzuH 0.1 63.8 4.2 —4.6 1.4+0.1 10.5 £ 0.7 11.6 £ 0.7
HopBamx 0.1 63.81+4.2 —4.6 1.3+0.1 10.5 £ 0.7 11.2£0.7
Hucrenn 0.1 55.4 = 4.4* —11.6 1.9+0.2¥* | 9.7+0.8 11.8 £0.8
N3zoneiiiH 0.01 70.8 £ 4.0 0.6 1.2+ 0.1 10.6 £ 0.7 12.8 £ 0.6
[imyramMmHOBast Kucitota 0.01 70.8 £ 4.0 0.6 1.2+0.1 13.3+0.8 14.0 £ 0.8*
JleitmunH 0.01 70.8 £ 4.0 0.6 1.3+0.1 11.0 £ 0.7 121£0.7
Tpunrodan 0.01 70.0 £ 4.0 0 1.2+0.1 11.2+£0.7 12.0+0.7
AcmiaparmHoBast KMCJIOTa 0.01 68.5t4.1 —1.1 1.2+0.1 11.6 £ 0.7 11.9 0.7
Tupos3un 0.001 68.5+4.1 —1.1 1.2+0.0 10.9 £0.7 11.6 £ 0.7
Okerpakt Chironomidae | 75.0 83.1 £ 3.3* 8.6 1.8 £0.1** | 12.0Xx0.6 14.3 £ 0.5%**
KoHtpoib 70.0 £ 4.0 1.3£0.1 10.4 £ 0.6 11.5+£0.6

JICHWE TpaHyJ MPpeBhILIaTo KOHTPOIb JUIllb B 1.1 pa-
3a. JINMOHHas1 KMCI0Ta CHUXKala MoTpedieHre rpaHyJl
B 4.2 paza M yMeHbIIIAJIa IJIUTCIBHOCTh YACPKAHUS
rpaHyJ, HO TIOBBIIIAIA YUCJIO UX CXBaTbIBaHUM. XJ10-
pMI HaTpUsl U caxaposa BIUSIHUSI Ha TOTpeOsieHue
rpaHya He oKa3bIBayu (Tabm. 3).

Amunokucaomsi. Cpeit aMUHOKHUCIOT TOJBKO 11~
CTE€UH BbI3bIBaJI JOCTOBEPHOE U3MEHEHNE OTpedie-
HUSI TpaHyJ — CHWXXeHue B 1.3 pa3a OTHOCHUTEIbHO
KOHTpPOJIsI, KOTOPbIf, KaK U B MPENbIAYIIE cepuu,
6611 BEICOKUM — 70%. OkcrpakT Chironomidae mo-

BOITPOCHI UXTUOJIOTUU Ne 1
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BBILLIAJT ITOTpeOieHre rpanyd B 1.2 pasa. IIpucyrcTBue B
rpaHyJIaX aMUHOKHCIIOT, 32 UCKJIIOUCHUEM LIMCTEHA,
He BJIMSIJIO TAKKe Y HA OCTaJIbHBIE TTapaMeTphbl OTBETA
pbIO (Tabs. 3). BrisgBieHa mojloXuTeIbHasT KOppes-
LIUST MEXIY UIMTEJIbHOCTBIO YACPKAHUS IPaHyl U UX
norpedaeHueM (puc. 20).

BepxoBka

Knaccuueckue exycosvie sewjecmea. Caxaposza M
XJIOPUI HATPpUsI HE BIUSUIM Ha TTOTPEOICHNE TPaHyI,
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Tabomuna 5. BkycoBbie orBeThl (M * m) 0ObIKHOBEHHOTO ropuaka Rhodeus sericeus amarus Ha TpaHyJIbl C TECTUPYEMbIMU
BellleCTBaMU (YMCJIO OITBITOB C KaXAbIM TUIIOM rpaHya — 140)

[TponoKUTENEHOCTD
Konuenrpauwus, |[Torpebiaenne MHIekc BKycoBoit Yucio YACpXKaHWUsA IPaHyJIbI, C
Paznpaxwurens .
M (%) rpanyi, % |IpUBJIEKATENBHOCTH |CXBATHIBAHMIA OC/ETIepBOTO| B TeueHue
CXBaTBIBaHMSI |BCETO OIIBITA
Kitaccnyeckue BKyCOBBIC BEIlleCTBa
Caxaposa 0.29 (10) 40.7+4.2 5.6 1.7+ 0.1* 4.0%0.3 52%0.3
XJ1OpUCTBI HATPUIL 1.73 (10) 321£4.0 —6.3 1.9+0.2 3.6+0.4 49+04
XJIOPUCTHIi KaabLIMii 0.9 (10) 314 £39 -7.4 1.9+0.1 2.6 £ 03** | 42%0.3%*
JIumMoHHas Kuciora 0.26 (5) 2.1 £ 1.2%** —89.1 2.1 £0.1 0.6 £ 0.0%** | 1.4 £0.2%**
OxkcrpakT Chironomidae | 75.00 93.6 + 2.1%** 44.0 1.3+ 0.1%* | 594 0.2%*%* | 6.8 £ 0.2%*
Kontpois 36.4+4.1 23+£0.2 39+£0.3 56%0.3
AMUWHOKUCIOTBI
AJaHUH 0.1 97.9 £ 1.2%** 11.9 1.3+£0.0 6.9+0.4 8.8 £0.2%
JIuzun 0.1 87.9 +2.3* 6.6 1.3+0.1 7104 9.0 £0.3*
MeTuoHUH 0.1 87.1 £ 2.8*% 6.1 1.3£0.0 6.1 £0.3 7.7+0.2
ApruHUH 0.1 85.0+ 3.0 4.9 1.4+0.1 6.2+04 8.60.3
AcrmaparvH 0.1 771 £ 3.6 0 1.5+£0.1 6.2+04 8.0£0.3
CepuH 0.1 77.1 £ 3.6 0 1.4+0.1 57+£0.3 7.31£0.2
Hopsanmun 0.1 73.6 £3.7 -2.3 1.4£0.1 5.3+£0.3* 6.9 £0.2%*
| Biv7ai070s0 0.1 68.6 3.9 -5.8 1.6 £ 0.1 54+£0.3 74+0.3
TpeoHun 0.1 62.9 + 4.1** —10.1 1.5+0.1 4.2 £ 0.3%%*% | 6.2£0.3%%*
Ipoaun 0.1 52.9 £ 4.2%%* —18.6 1.7+£0.1% | 5.0£0.3** | 6.8 £0.3**
InyramuH 0.1 52.9 £ 4. 2% —18.6 1.5+ 0.1 5.7+£0.4 73104
DeHualaHUH 0.1 45.0 & 4.2%** —26.3 1.7 0.1*%* | 5.0x0.4* 6.9 + 0.4*
Banuu 0.1 42.1 £ 4. 2% —-29.4 1.6 £0.1* 4.6 £ 0.3%%* | 6.0 £0.3%**
Hucrenn 0.1 23.6 £ 3.6%** —53.1 2.7 £0.2%%% | 3.0 £ 0.4%%*F | 52£0.5%*
TuctuouH 0.1 20.0 & 3.4%** —58.8 1.8 £ 0.1%%* | 3.3 £0.3%*¥* | 4.6 0.3*%**
Tpunrodan 0.01 81.4+33 2.7 1.4£0.1 6.6+04 83+0.3
[myraMuHOBast KUCIOTa 0.01 78.6 £ 3.5 1.0 1.6 £ 0.1* 5.3+ 0.4* 7.7+£0.3
Hzoneituna 0.01 743 +£3.7 -1.9 1.4+0.1 5.9+0.3 7.1+£0.3*
JetitH 0.01 66.4 + 4.0* =75 1.4+0.1 51%0.3* 6.7 £0.3*%*
AcraparHoBasi KUCJI0Ta 0.01 57.9 & 4.2%** —14.2 1.7 £ 0.01% | 4.5+ 0.3%* | 6.110.3%**
TuposuH 0.001 89.3 + 2.6** 7.3 1.3+0.0 6.7+ 0.3 83103
KoHTtponb 771+ 3.6 1.4 0.1 6.2+04 8.0x0.3
XJIOpUJ KaJbLYs Y JIMMOHHAsI KMCJI0Ta JOCTOBEPHO Topuak

CHITXAJIA TTOTpeOICHNE U ITUTETBHOCTD yaepKaHUs
rpaHy (tabu. 4).

Amunokucaomst. J1ecsiTb aMUHOKHUCIOT o0nafain
MPUBJIEKATEIBHBIM BKYCOM, U3 HUX 3((MEKT alaHNHA
ObLT HanboJIee CUJTBHBIM U CXOJEH ¢ 3(P(MEKTOM DKC-
tpakTa Chironomidae. OcranbHble 11 aMMHOKHMCIIOT
BJIUSTHUSI Ha MOTpeOJIeHWe IpaHyJl He OKa3bIBaU.
MHorue 13 3¢ (PEeKTUBHBIX aMITHOKVCIOT BBI3BIBAJIN
TaKXe YBEeJIWYEHUE IJIUTCILHOCTU yOep>KaHUs Tpa-
HyJ (Taba. 4), 4TO OOBSICHSIET TECHYIO KOPPEJISIILIAIO
MEXIy 3TUMM ITapaMeTpaMu oTBeTa (puc. 2B).

BOITPOCHI UXTUOJIOTHUN Ne 1
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Knaccuueckue exycoevie eeujecmea. Cpenu Be-
IIIECTB 3TOU TPyl 3(hDEKTUBHBIM pa3apakuTeaeM
ObLJIa TOJILKO JIUMOHHASI KMCJIOTA, BhI3bIBABIIAS PE3-
KO€ CHIDKEHHME MOTpebieHus rpaHyl — B 17 pas, a
TaK>Ke MPUBOAMBINIAS K COKPAILIEHUIO B HECKOJIBKO pa3
JUTATEJTBHOCTU yaepKaHUsl TpaHyil. [paHyIbl BceX TH-
IIOB PHIOBI CXBATHIBAJIM B OIIBITE PeXe, YeM KOHTPOJIb-
HbIe, HO 3HAYMMBIM 3TO pa3jinuyue ObLJIO TOJLKO JJIst
caxapo3sbl (Tabin. 5).

Amunokucisomoi. YeTblpe aMUHOKHUCIOTHI — ajia-
HUH, JIM3UH, METUOHUH U TUPO3UH — ITOBBIIIAJIN ITO-
TpeOneHne TpaHysl, IPpUYEM ASHCTBIE aJlaHWHA ObIIO
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Tabomuna 6. BkycoBbie oTBeThl (M £ m) 0ObIKHOBEHHOTO ropuaka Rhodeus sericeus amarus Ha TpaHyJIbl C OpPTaHUYECKUMU

KUCJIOTaMU
I1ponoKUTeIbHOCTD
Pasipa)uTenD [Morpebnenue| WUHIeKc BKycoBoit Yucio ) YACPKaHWA rPaHyJIbl, C Yucio
rpaHyi, % |TIPUBIEKATENTbHOCTH [CXBATBIBAHMM| 10 rre nepBoro| BTeuenne |OTBITOB
CXBaTBIBAHUS | BCETO OITbITA

XosaT HaTpus 57.7 £ 5.2%** 15.5 1.7 £ 0.2%**| 8.7 £0.7*%* 9.9+0.7 90
MypaBbHHast KUCIOTa 457+ 8.5 4.0 2.1%+0.5% 5.8+ 1.0 83+1.3 35
YKcycHast KUCaoTa 44,1+ 8.6 2.2 1.7£0.2% | 6.7+1.6 7.6 £ 1.6 34
MacisiHast KUCI0Ta 42.4+8.7 0.2 2.1+0.3* 7.9+ 1.5 109 £ 1.9 33
BanepuaHoBast Kuciaora 31.3+8.3 —14.8 2.8+0.3 43+1.0 9.2+ 1.6 32
IIponroHoBast KUCIOTa 28.6 £ 7.7 —19.2 1.7+£0.2%* | 53+£1.0 5.8 £ 1.0* 35
ImukoseBast KUCI0Ta 18.7 £ 7.0* —38.6 2.7%0.3 39+ 1.4* 5.7 £ 1.4% 32
KarpoHoBas Kucjiota 14.3 £ 6.7*%* —49.4 2.7+0.3 2.8 £0.8%* 4.7+ 0.9* 28
AIUITMHOBASI KUCJIOTa 11.1 & 5.3%** —58.4 24+0.3 3.0 £ 1.0** 3.8 £ 1.0** 36
ACKOpOMHOBasI KHCJIOTa 11.1 & 4. 7%** —58.4 2.0£0.2% | 21 X£0.8¥* |28 +£0.9%*| 45
SHTapHast KHUCIoTa 6.4 & 4 5% —73.7 2.0 £0.2% 1.8 £ 0.6%** | 2.2+ 0.6%**| 31
dymapoBas KHCIIOTa 6.3 + 4. 3%** —74.0 26+0.3 2.3 +£0.8%* | 3.0+0.8%*| 32
JIuMoHHas KucaoTa 6.1 £ 4. 2%+ —74.7 27104 1.8 £ 0.7%** | 2.7 £ 0.7%** 33
BuHHas kuciora 5.4 £ 3.7%%* —77.3 24103 1.3 £0.6%** | 2.8 £ 0.9%** 37
MajienHoBast KMCJIOTa 3.4 £ 3.4%%* —85.1 25+0.5 1.3 £ 1.O*** | 2.4 &+ 1.0%** 29
A6naouHas Kuciora 3.0 £ 3.0%** —86.7 1.7£0.2% | 1.8 £ 0.7%% | 2.1 £ (.8*** 33
MajioHoBast KMCJIOTa 2.7 £ 2. 7%** —88.0 2.2 +£0.3*% 0.8 £ 0.4%%¢ | 2.0 £ 0.7%*** 37
o-KerornyrapoBast Kuciiota QF** —100.0 2.0+ 0.2%% | 0.7 £0.1%** 1.3 £ 0.2%** 54
[1laBeneBast Kuciora QFk® —100.0 25+0.3 0.8 £ 0.4%%% | 1.5 £ (.5%** 35
OkerpakTt Chironomidae* 92.2 + 2. 8¥** 37.2 1.3 £ 0.1%¥*| 12.1 £ 0.7*** |13.4 £ 0.8%**| 90
KoHTposb 422+52 32%+0.3 6.1 £0.6 8.4+0.6 90

ITpumevanue. *Konnenrpauust M — 75.0%, Bcex octainbHbix BemectB — 0.1%.

Ta6muna 7. BkycoBbie oTBeThI (M + m) 0OLIKHOBEHHOTO Topuaka Rhodeus sericeus amarus Ha TpaHyIbl C Pa3JIMIHO KOH-

LeHTpalueil L-1mcTenHa

[TpoaoKUTEILHOCTD
Kz)i?;;il;a;[;a Ilorpe6nenune | WMHIEKC BKyCOBOi Yuco YACPXKaHWA IPAHYIIBL, C Yucno
M ’ rpanyn, % TPUBJIEKATENLHOCTH | CXBATBIBAHNIL | r1ocre miepBoTO B TeUCHIE OIBITOB
CXBaTBIBAHMSI | BCETO OIBITA
0.1 19.1 £ 5.8%* —43.2 25403 22406 | 59+ Lo* 47
0.05 31.346.8 212 1.6 +0.2 6.7+ 1.2 75412 48
0.025 46.7 £ 7.5 —-1.5 1.5+0.1 6.8+12 9.0+ 1.4 45
0.01 34.0 £6.8 —17.2 1.9+0.2 4.6 + 1.0 6.4+ 1.0 50
0.001 61.7 £7.2 12.4 1.3x0.1 10.3 £ 1.1 109t 1.1 47
Konrtpons 48.1 £ 7.0 1.8 +£0.2 8.0+ 1.2 9.7+ 1.2 52

HaunboJjiee BHICOKMM U TIPUBOMIIIO K MOTPEOJICHUIO
MOYTHU BCeX IpeajiaraBIiuxcs rpanyn — 97.9%. Hau-
0oJjiee MHOTIOYMCJICHHBIMU OBIIM CHUKABIIKUE I1O-
TpebjieHue aMUHOKHUCIOTHI (AEBSITh), M3 HUX LIUCTE-

WUH U TUCTUAWUH UMEJIN HauboJiee CUJILHOE aBEPCUBHOC
neiictBue. OHU yMEHBIIIAIM TTOTpeOJIeHre TpaHysl Co-
OTBETCTBEHHO B 3.3 1 3.9 pa3a OTHOCHUTEIBLHO KOH-
TpoJisi. MHorne n3 3¢pHEeKTUBHBIX aMUHOKHUCIIOT M3~

BOITPOCHI UXTUOJIOTUHA Ne 1
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Taomuna 10. Bkycoswie orBeTsl (M * m) ykneu Alburnus alburnus n cymatpaHckoro 6apOyca Puntigrus tetrazona Ha rpa-
HYJIbI C TECTUPYEMBIMM BEIIECTBAMU

HpO,HOJ'I)KI/ITCJH)HOCTb
Konuenrpauus,|[Torpe6aenue| MHaekc BKycoBoi Yucio YACPKAHWA I'PAHYJIBL, € | Yo
Paznpazkurens .
M (%) TpaHys, %  |[MPUBJICKATebHOCTH|CXBATBIBAHNIA| o crie nepporo| B Teuenue |OMBITOB
CXBaTbIBaHUSA |BCETO OITbITA
Yxies

Caxapo3sa 0.29 (10) 63.61+0.2 —11.6 1.1+0.1 9.5£24 9.8+£23 11
ﬁ;pm“’m KT 0.9(10) 60.0 + 13.1 —143 21404 55+15 84+15 15
Xaopuciit 1.73(10)  |33.3+ 11.4% —412 22405 45+1.0% | 64+11 18
HaTpuii

J;(‘)‘Tﬁo“”a” Kmes 0.26 (5) 7.0+ 1.7 837 2.840.6 224095 | 36409+ 4
Okerpak Chiro- - 45 ) 96.3+3.7 9.2 1.0£0.0 107408 |14+08 | ¥
nomidae

KoHTpoITh 029(10) |63.6+02 —116 L1£0.1 95+24 | 98+23 | 1

CymarpaHckuii 6apoyc

ﬁ;pm“’m KB 0.9.(10) 71.4+5.7 15.7 15401 $3+08 | 99+08 | &
Xnopuciit 1.73(10)  |64.9+6.3 11.0 17402 73409 | 98408 | >
HaTpuii

Caxapo3sa 0.29 (10) 63.5+6.1 10.3 1.9+0.2 6.6+0.8 8.5+0.8 63
Jj;“;o“ﬂa’l Kmes 0.26 (5) 358+ 6.6 ~18.5 24402 49409 | 99+14 | 3
Okerpakr Chiro- | -5 97.8 + 2.1%#+ 30.6 L1+£01%*| 65+03 | 67403 |
nomidae

KonTtposns 52.0+10.2 1.7+0.2 55t 1.1 8.1x1.3 25

MEHSLJIU YMCJIO CXBAaTbIBAHWM IpaHy U JJIUTEJIbHOCTD
nx yaepxxanus (tad:. 5). Bce mapamMeTpsl oTBeTa Ha rpa-
HYJIBI MEXIY COOO0Ii TECHO B3aMMOCBSI3aHblI (pUcC. 2r).

Opeanuueckue Kucaomosl U ux npou3goonsie. bomb-
IIMHCTBO KapOOHOBEIX KMCIOT — 12 u3 17, BKIIro4as
JIMMOHHYIO KUCJIOTY, — CHUXaJU MOoTpedieHre rpa-
HyJ (TabJ. 6). Takoii Xe 3(p(eKT BrI3bIBaIa aCKOPOU-
HOBasl KHUCJIOTa, KOTopasi K KapOOHOBBIM KUCJOTaM
He oTHOocUTcs. OcTajbHbIE MATh KAPOOHOBBIX KUCIOT
(MypaBbMHas1, yKCYCHasl, MacJIsiHasl, BaJiepraHOBas U
IIPONKMOHOBAasT) ObUIU MHIAN (PP EPEHTHHIMY BKYCOBbBI-
MU BelllecTBaMu. [IpuBiiekaTeIbHBIM BKyCOM 00Ja-
JIaJl JIUILb XOJIaT HATPpUsI — HaTpUeBasl COJIb XOJIUEBOI
KUCJIOTHI. Bce KMCOTHI, HO B pa3HOIi Mepe CHIKaJIU
YUCJIO CXBaTbIBAHUN W IJIUTENbHOCTb YAEpXKaHWUS
rpaHyi. JJIMTEebHOCTD yAep>XKaHUs TPaHy XOpOIIo
KoppeJaupoBaa ¢ oTpedseHueM rpaHyi (puc. 3).

Ilopoeosas konuenmpayus. DKCIIEPUMEHTHI IO
OIpeNIeJICHNIO YPOBHSI BKYCOBOI YyBCTBUTEILHOCTH
BBITIOJTHEHBI Ha MIPUMeEPE IIMCTENHA, BRI3BIBABIIIETO B
MpenbIayIeil cepur aBepCcUBHBIE OTBETHI MPU KOH-
ueHtpaiuu 0.1 M (taba. 5). DddexT nonrBepanics
" B 9TOl cepun. Ho 1pm CHI>KeHUM KOHIIEHTPAIIUHN

BOIMIPOCHI UXTUOJIOTUN  T1OoM 63 Ne 1 2023

IIMCTENHA B IBa M 60Jiee pa3 JOCTOBEPHOTO MOBHITIIE-
HUS TIOTpeOJIeHUsI rpaHysl He mpoucxoauwio. Cxom-
HbIM 00pa3oM OT KOHLIEHTpallMU LIMCTeMHa 3aBUCesa
MIPOIOJDKUTEIFHOCTD YACPXKaHUS TPpaHyil. SHAYMMBIX
M3MEHEHUM YKCiIa CXBAaThIBAaHUM IpaHyJibl HE BBISIB-
JICHO TP MCIOJIb30BaHNU BCEX KOHIIEHTPAIIMIA 1K~
crenHa (tadi. 7).

Enen,

Knaccuueckue exycoevie eeuwjecmea. Haubonee
MpYBJIEKATEIbHBIMM JIJIS €Jiblia ObLIM I'PaHYJIbI C ca-
Xapo30i U C XJIOPUIOM HATPUSI, PHIOBI MX IIOTPEOIsI-
JIM COOTBETCTBEHHO B 1.8 1 1.6 pa3a Jiydilie, YeM KOH-
TpoabHble. [IpucyTcTBME B rpaHyiaxX JMMOHHON KUC-
JIOTHI U XJIOpUAA KaJblMs BIIMSHUS Ha IIOTpeOIeHUE
He oKa3bIBaJio. Bce BelllecTBa BBHI3BIBAIN Y PhIO yBE-
JIMYEeHUE MPOJOJIKUTEILHOCTU YAEPKaHUSI TPaHyIbl
B POTOBOI1 moj0ocTu (Tabil. 8).

Amunoxucaomosi. TloBeIlIIEHNE TTOTPEOJICHUS Tpa-
HYJI BBI3bIBAJIM BOCEMb aMUHOKUCJIIOT, U3 KOTOPHIX Y
BaJIMHA CTUMYJIMpYIOlee AeicTBrEe ObLTO Hanboee
BBICOKUM. MHOTHE U3 3TUX aMUHOKHUCJIOT BhI3bIBAIN
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Yuciio cxBaTbIBaHUI I'PaHYJIbI B OITbITE

(6)

o

1

35 7 9 11 13 15 17 19 21 23 25 27 29 31

JnUTenbHOCTh yAep KaHWsI TpaHyJibl TTOCJe MEPBOTO CXBAThIBAHMSI, C

(8)

35 7 9 11 13 15 17 19 21 23 25 27 29 31
CyMMapHasi IJIMTeTbHOCTD yAep>KaHUsI TPaHYJIbI B OITBITE, C

Puc. 1. PactipeneneHue onbITOB, BHITTOJHEHHBIX Ha Jielle Abramis brama, 1o mapaMeTpam OTBeTa Ha TpaHyJibl ¢ L-aMUHO-
kuciotaMu (n = 1605): a — 4KMCIIO CXBAaThIBAHU TPaHYJIbl, 0 — IUTUTEIBHOCTD YAep>KaHUSI TPaHYJIbI TTOCJIE TTIEPBOTO CXBAaThIBa-
HUsI, B — CyMMapHasi JUIMTeJIbHOCTb yAepKaHUs TpaHyJibl. [TokazaHbl BHIOOPKY C YKCJIOM OIBITOB =3.

Takke U OoJjiee UIMTENILHOE yIepKaHue rpaHyd II0  He NpuBomwIn. Bce aMMHOKMCIIOTEL, 32 UCKITIOYCHM -
CpaBHEHUIO ¢ KOHTposieM. OcTajibHBIe 13 aMMHOKMC- €M acllapardHa, He BIWSJIA Ha YUCJIO CXBaTbIBAHUIA
JIOT K 3HAYMMBIM U3MEHEHUSIM IOTPEOJICHUS TpaHy/l  I'paHyJbl (TabJ. §).

BOIMPOCHI UXTUOJIOTMUN  Tom 63  Ne 1 2023



BKYCOBDIE INMPEATIOYTEHUA KAPITOBbLIX PbIb

(a) (©) (B)
C l 0.93 %% " C 0.43* t c 0.87%%* "
A A A A
= %o s S| EO» * |3 S| %o <t
T S T & T S
(=] (=) (=}
J Y \ \
G - > T G - - T G i T
—0.05 —0.05 —0.30
(r) () (e)
C (.89%** . 1 C = (.88 - ¢ C - 0.65%** > /
\
§ 2 0’(95*** /Q.Q() zm
% s 3
(=)
]
G T G - - T G - - T
—0. 745 0.21 0.09
(k) ©)] (n)
0. 2*** 0 4***
c a2 ~ ¢ Cc | 090 Ll C e 02T ‘
A > A A A A
S| %o % |3 w| og d % = I S
o‘ % AR 3 g Dty 09 .)é ; \R g
= = | =
Y / ] ] Y
G = = T G - T G - - T
—0.47 —0.32 0.04
(x) (1)
ksksk 085***
C 222" 5l C |= = 1
J
¥ 0 o s ¥
8 = 0 %
o‘ =}
| (e}
y
G = ! G 20,56 r

Puc. 2. Koapdunuent koppensiunu CriipMeHa Mex1y apaMeTpaMy OTBeTa KapIroBbIX PbIO Ha rpaHyJibl ¢ L-aMUHOKHUCIOTAMU:
a — ey Abramis brama, 6 — 3010T10M1 Kapachk Carassius carassius, B — BepxoBKa Leucaspius delineatus, T — 0ObIKHOBEHHBI TOp-
vak Rhodeus sericeus amarus, n — enen, Leuciscus leuciscus, e — ronasnb Leuciscus cephalus, X — OOBIKHOBEHHBIN TONbsIH Phox-
inus phoxinus (no: Kacymsin, Mapycos, 2003), 3 — kapr Cyprinus carpio (11o: Kacymsin, Mopcu, 1996), u — nunsb Tinca tinca (no:
KacywmsH, [TpokonioBa, 2001), kK — rtotBa Rutilus rutilus (no: Kasumyan, Nikolaeva, 2002), 1 — 3010Tast peioka Carassius aura-
tus (mo: Kasumyan, Nikolaeva, 2002); C — motpe6aeHue rpaHyi, G — 9MCJIO CXBAaThIBAHW IPAHYJIBI B OTIBITE,  — IJIMTEIbHOCTD
yIepXaHusi rpaHyJIbl TTOCJIe TIEPBOTO CXBAaThIBaHUSI, 7' — cyMMapHasi ITMTEIbHOCTD YAepKaHUS TPaHYJIbl B OMbITE; KO3 duLm-

€HT KOoppessiiuu 3HauuM npu p: * < 0.05, ** < 0.01, *** < 0.001.

Knaccuueckue ekycosvie seujecmea. llpucyTcrBue
B I'paHyJjax XJopuja Kajlblius MOBbILLIAIO0 TOTpeblie-

Toaasan
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OHBITa) 110 CPaBHCHMUIO C KOHTPOJIEM. OcranbHbIE Be-

Hue (B 2.6 pa3a) U JJIUTEIbLHOCTD YAEPKAHUS TPaHYyJT

B poToBoii moioctu (B 2.0 1 2.1 pa3a COOTBETCTBEHHO
TOCJIE TIEPBOTO CXBAaThIBAHUS Y CyMMAapHO B TeUEeHUE

BOITPOCHI UXTHUOJIOIT'NHU

TOM 63

Nel 2023

IIecTBa KaKOTro-JIu60 BIMSHUS Ha OTBETHl PHIO Ha
rpaHyJibl He oKa3biBasiu (TabJ1. 9).

Amunoxucaomor. Cpeayd aMUHOKUCIIOT JIMIIb ajla-

HUH BBI3BIBAJI 3HAUUTEJILHOE MOBBIIIEHIE TTOTpebIIe-
HMs TpaHya (B 3.3 pas3a), Bce OoCTaJbHbIE KAKOTO-JIM-
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0.97%*

—0.09
0.95%**

0.09

Puc. 3. Kosdpduumnent koppensiiiuu CriupMeHa Mexy
rmapaMeTpaMy OTBeTa OOBIKHOBEHHOTrO ropyaka Rhodeus
Sericeus amarus Ha TPaHYyJIbl C OPrTaHUIECKUMU KHUCIIOTa-
Mu. OO03HaYeHUsI CM. Ha puc. 2.

00 BIMSIHUS Ha MOTpebiieHNe He oKasbiBan. HekoTo-
pble M3 aMUHOKMCIOT (ajJaHWH, HOPBaJMH U CEPUH)
BBI3BIBAJI CHMKEHME YMCJIa CXBAaThIBAHWI I'PaHYJIbI,
MHOTME aMUHOKUCIOTHI MPUBOAWIN K YBETMYCHUIO
JITATEJIbHOCTH YIep>KaHWS TpaHyJIbl ppioamu (Tabn. 9).

Ykiesa

Knaccuueckue exycoesvie seuwjecmea. Y yKiieu CUIIbHOE
CHIDKEHME MOTpeOJICHMS TPaHyJ/l BhI3bIBaIa IMMOHHAS
kucnora (B 11.3 pa3a) u xjmopun Hatpusi (B 2.4 pasa), ca-
Xapo3a U XJIOPUJ, KaJbLU BIMSIHUS HE OKa3bIBAJIM.
JIuMoHHag KHuCIOTa TakKXkKe CoKpalana IJTUTETb-
HOCTb yAep>KaHus rpaHyibl — B 3—4 pa3a. U3-3a BbI-
COKOTO YPOBHSI IOTPEOIEHUS] KOHTPOJIbLHBIX TPAHYJT HEe
BBISIBJICH CTUMYJIMpyrommii 3¢ddekT 3kctpakra Chi-
ronomidae, HecMoTps Ha moutu 100%-HO€e moTped-
JIeHUe 3TUX rpaHyi (TadJ. 10).

CymaTpaHnckuii 6apoyc

Knraccuueckue exycosuie seujecmea. PriObI, pacca-
JKEHHbIE IO ONVMHOYHBLIM aKBapuyMaM, UCIIbITbIBAJIU
CUJIBHBIN cTpecc. [1y6okoe 3amMupaHuie B yriiax ak-
BapuyMa 4epeloBaJioCh HEOXMIAHHBIMU IPOSIBIIE-
HUSIMU OYpPHOI'O ABUTaTeIbHOTO OeCOKOoMCTBa. PhI-
OBl OTKAa3bIBAIUCh HE TOJNBKO CXBAThIBATH arap-arapo-
BbIC TPaHYJIbl, HO Y TMTAaThCS XXWUBBIMU JTMYMHKAMU
Chironomidae. Takoe mmoBeaeHUe cpa3y Ke IIpeKpa-
IIAJIOCH TIOCJIe MOACAXXUBAaHUSI B aKBapuUyM BTOpOii
0co0M — McYe3aliv MyTJIUBOCTh U 3aTaBaHUE, BOC-
CTaHaABJIMBAJIOCh IJIaBaHUE II0 BCEMY aKBapuymy u
CcXBaThIBaHME TPaHYJ U KOpMa. B HEKOTOPHIX ciTydasx
HaOII0JaJIM arpecCUBHOE MOBEACHUE U TOMUHUPO-
BaHME OOHOM 0COOM Hai IPYroii, IMpOosIBIISIBIICECS B
TOM YHKCJIe B CXBAaTbIBAHMHU MPEIIATaBIIMXCS TPaHYII
TOJIBKO JOMUHAHTOM.

HMcnonp3oBaHue rpaHyi ¢ KJIaCCUYECKUMU BKY-
COBBIMU BelllECTBAMU MOKa3aj0, YTO BCE BElIECTBA
9TOi TPyNITbl HE OKa3bIBAIW BAUSIHUSI HU Ha TOTPe0-
JIEHUWE TPaHyJI, HA Ha ApyTye napaMeTpsl oTBeTa. PhI-
Obl OXOTHO MOTPEOJISIN JUIIb TPaHYJIbl C IKCTPaK-
ToMm Chironomidae — mouTu B ABa pasa Jyuiile, YeM
KOHTpoJIbHBIE (Tab. 10).

OBCYXIEHHME

KaprioBble pbIObI OTiepexkaloT BCceX OCTAIbHbBIX O
YHMCJIIy BUIOB, AJIs1 KOTOPBIX N3BECTHBI BKYCOBBIC ITPE/I-
nmouteHus. Bkitoyast HacTosiiee ucciaenoBaHue, BKY-
COBasi MPUBJIEKATEIbHOCTb KJIACCUUYECKUX BKYCOBBIX
BEIIIECTB oIlpejeieHa sl 15 BUIOB KapmoBbIX PHIO,
aMUHOKUCIOT — 11 12 BUIOB. DTO MO3BOJISIET MTPO-
BOIUTb CPaBHUTEIbHbIN aHAIW3 HMEIOLIUXCSI pe-
3yJIbTATOB, XOTSI OOJBILIOE YHCIO BUIAOB B 3TOM Ce-
MmeiictBe — 3006 (Nelson et al., 2016), TUCKYCCUOH-
Hasg cucTeMaTMka UM  HeOoOblYaliHO  BBICOKOE
OMmoJIornJyeckoe pasHooOpa3ue ero IpeacTaBUTENeH
OrpaHUUYMBAIOT TaK1€ BO3MOXKHOCTH.

O06o00111IeHNe TTOJIyYEHHBIX JAaHHBIX ITOKAa3bIBACT,
YTO MCIIOJIb30BAHHBIC IS TSCTUPOBAHUS BEIECTBA
00JIafaloT pa3HbIMU BKYCOBBIMM CBOMCTBAMM LIS
KaprnoBbIX pbIO (Taba. 11). Hekotopsle U3 BeliecTB
MMEIOT OTTAIKUBAIOIINK BKYC, M UX IPUCYTCTBUE B
rpaHyjax MIPUBOIUT K OTKa3y OT MOTPEOJCHUS ITOCe
CXBaTBIBAaHMS W yIepXKaHMs TpaHydbl Bo pTy. Yale
JIPYTUX TaKoi 3 deKT BHI3BIBAIOT TMMOHHAS KMCJIO-
Ta U heHMJTalaHUH, peXXe — aprUHUH, TUCTUIVH, Me-
TUOHWH, TIPOJWH, TPEOHWH, XJIOPUALI HATpPUS U
Kanmpusa. HekoTophle U3 3TUX BemiecTB (JIMMOHHAS
KMCJIOTa, TIPOJWH, XJIOPUCTHIM KaJIblMii) MonaaaioT
TaK>Ke B YHCJIO TeX, KOTOPHIE Yallle, YeM MHOTHE JIPY-
rve, CBOUM IIPUCYTCTBUEM O0ECIIEeYMBAIOT OOPATHBIN
3¢ deKT — MOBBIIAIOT MTOTpedieHue rpanyil. Ho Han-
0oJiee XapaKTepHO TaKOe AeiiCTBUE IS ajJlaHUHaA, 00-
JIAJAOIIETO IIPUBJIEKATEIbHBIM BKYCOM IS HAMOOIb-
IIIET0 YKCJia UCCASIOBAHHBIX BUIOB — AE€BITH U3 12.
Takue BKycoBbIe CBOMCTBA aJlaHUH UMEET U IJISI phIO
npyrux cemeiictB m oTpsimoB (Kacymsn, Cumopos,
1992; Shamushaki et al., 2011; KacymsaH, MuxaiiyioBa,
2014; MuxaiinoBa, Kacymss, 2015, 2021; BuHorpan-
ckas et al., 2017), 9TO MO3BOJISIET CUMTATD €0 BKYCO-
BBIM CTUMYJISITOPOM PHIO C IIMPOKOI YHUBEPCATbHO-
CTBIO IelICTBUS.

IpuBnekaTeIbHBIM BKYCOM JIJisl KapIOBBLIX PHIO
4acTo 00/1aal0T TaKKe IIyTaMUH, IIULIVH, BaJIUH, Ce-
pUH U LUCcTenH. Penko B 4mcIio TIpUBJIeKaTEIbHBIX
BEILECTB MOMaAaloT U30JIEHIIMH, TPUNITOMAaH, HOpBa-
JIVH, JICALINH, acTIapariH, METUOHWH Y JIN3WH. DeHn-
aJJaHWH Y TUCTUIVH HE 00JIagaloT BKYCOBOI TIpUBJIC-
KaTeJIbHOCTBIO HU JIJIsl OMHOTO 13 12 BUIOB KapITOBKIX
PBIO, HO IJIsI PBIO APYTUX CEMENCTB 3TU aMUHOKMCIIO-
Thl MOTYT OBITH TIpuBieKaTeabHbIMU (KacymsH, Cu-
nopoB, 1992; Shamushaki et al., 2011; Kasumyan,
2014; MuxaiinoBa, Kacymsn, 2021). Bonbmioe anc-
JIO MCITBITAHHBIX BEIIeCTB 0e3pa3jIMUHbI IO BKYCY
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JUISI MHOTUX KaprnoBBIX pbIO U HE OKa3bIBAIOT BJIUSI-
HUE€ Ha MOTpeOJIeHUE TpaHyJl — caxapo3a, XJIOPUCThIN
HATpUX U XJIOPUCTBIA KaJbLIUil, aciaparud, TUCTU-
JIVUH, HOPBAJIUH, U30JEHIIUH, TpUNTodaH, JEeHII1H,
DIyTAMUHOBAs M acliapariHoOBasi KUCJIOTHI, NIMLIUH,
METUOHWH, TUPO3WH, (PeHWIaIaHUH U npyrue. Hau-
Oosiee penko B 4mMciao MHAU(PEPEPEHTHBIX BEIIECCTB
MOMagacT ajJJaHuH, a TaKXe HUCTEUH, BaJIUH, CEPUH,
TPEOHMH U JIMMOHHAas KucjaoTa (Tadm. 11).

OTHouleHue pbld KO BKYCY JTMMOHHOI KWCJIOTBI
MpencTaBiisieT 0COObIN MHTEPEC B CBSI3U C MPOOIeMOit
MPOWCXOXIEHUS U 3BOJIOLUU PELENIUN BEIIECTB,
BBI3BIBAIOLIIMX KUCJIbIM BKYyC y yenoBeka (Frank et al.,
2022). Cyuraercsi, 4YTO CIOCOOHOCTh BOCIIPUHUMATh
Takue BelllecTBa (OpraHUYeckue U HeopraHuyeckue
KMCJIOThI) BOBHUKJIA B TIPOLIECCE DBOJIIOLIMU MIePBOIA
U KpailiHe pelKo Tepsijach, a BKYCOBbI€ PELeNTOPHI,
o0ecrieuuBalolIe BOCIIPUSTHE KUCIOT, HAXOAST HE
TOJIBKO Y MO3BOHOYHBIX, HO U Yy 0€CIO3BOHOYHBIX
xuBoTHBIX (Tu et al., 2018). [Ixs1 OonbIIMHCTBA KC-
CJIeJOBAaHHbBIX TO3BOHOYHbBIX )KMUBOTHBIX IUMOHHAS U
JIpyThe KUCIOTHl 00JIafaloT aBEPCUBHBIM BKYCOM,
XOT$l UMEIOTCS TPUMEPHI 1 0OPATHOTO OTHOIIEHUS K
UX BKycy. XapakTep OTBeTa CBSI3bIBAIOT C 0COOEHHO-
ctsamu nuTaHus XXuBoTHBIX (Frank et al., 2022). Cpe-
JIM KapIIOBbIX PBIO 10151 BUIAOB, MPOSIBJISIIOIINX aBep-
CUBHBbI€ OTBETHI HAa TPAHYJIbl C TUMOHHOI KUCIOTOM,
camasi 6oJibliiasi, YTO COOTBETCTBYET OOIIEi 1JIsT BCeX
MO3BOHOYHBIX XMWBOTHBIX cuTyauuu. OgHAKO MOJIst
BUJOB, IS KOTOPbIX BKYC TMMOHHOM KMCJIOTHI MPU-
BJIEKATEJIEH, TakXXe 3HauuTesibHa (Tads. 11). TpynHo
MOHSTh, KAKMM 00pa30oM pacxoXkJaeHue Ha 3TU TpyTl-
bl CBSI3aHO C MUTaHUEM ucciienoBaHHbIX pbi0. He-
00XOAMMO MPUHUMATH BO BHUMaHUE U TO, YTO HE TOJIb-
KO CWJIa, HO M 3HaK BKYCOBOT'O OTBETa 3aBUCST OT
KOHIeHTpauuu Kuciaotsl (Breslin et al., 1993).

BkycoBble OTBETHI KapIOBBIX PbI0 HAa MCHOIb30-
BaHHEBIC BellleCcTBa KpaliHe pa3HooOpa3Hbl. He mipen-
CTaBJISICT TPyJa HAliTU MHOTOYHCIICHHBIE IIPUMEPHI Be-
ILIECTB, BHI3BIBAIOIINX CXOMHbIE OTBETHI Y OMHUX BUIOB
U OTBETHI, IPOTUBOMOJIOXHbIE O 3HAKY, — Y IPYTUX.
Hanpumep, IMCTEMH BXOAUT B YMCJIO Hambosee Ipu-
BJIEKATEJIbHBIX aMUHOKUCIIOT JIJIST JICIA, BEPXOBKU, JIA-
H$I, Kapra, HO UMEET CUJIbHBII OTTAJIKWUBAIOIINIA BKYC
JIJIsS TopYaKa 1 30JI0TOTro Kapacst U MHIU((epeHTHBII —
JIJIs TOJIbsTHA, eJIblia, TOJIAB/s U IUIOTBEL. JIMMOHHAs
KHCJIOTa CTUMYJIUPYET TOTpebIeHre TpaHy/l y JIMHS,
JIela, Kapia, 0eJoro aMmypa, KyTyMa; BBEI3BIBA€T OT-
Ka3 OT MOTpebIeHUsT Y BEPXOBKHU, TOpYaKa, yKJeu,
30JIOTOTO Kapacs M 30J0TOM pEIOKU 1 MMeeT 0e3pa3-
JIMYHBII BKYC IJIsI TOJIbsSIHA, TOJIaBJs, €lblla, cyMaT-
paHckoro 6apbyca. Kapm u TUHBb NpOSBISIOT CXOMI-
HO€ OTHOIIIEHKE KO BKYCY IMMOHHO KUCJIOTBI, XJIOPH-
CTOTrO KaJibLYisl, ajlaHMHAa, acIllaparriHOBOII KMCJIOTHI,
IIyTaMUHA, IPOJIMHA U UCTEUHA, HO OTHOIIIEHUE 3TUX
pBIO K BKYCY aprMHMHA, BaJlMHa, METUOHWHA U CEpUHA
pa3Hoe. Bkyc xjopucrtoro Hatpus, ajlaHWMHa, DIyTa-
MHWHA, TPEOHWHA, TUCTUAMHA 1 acIaparnHOBOM KUC-
JIOTBI Y TUIOTBBI U Jiellla CXOAHBIN, HO BKYC IMMOHHOIA
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Taomuna 11. Yucio BUIOB KaprmoBbIX PbIO, MPOSIBISIO-
LIMX pa3HOE OTHOIIIEHUE K BKYCY KJIACCUYECKHUX BKYCOBBIX
BEIIeCTB U L-aMUHOKUCIIOT

Bkyc

BemectBo, koHLeHTpauus (M)

“g» w__» cz+/_7a

Knaccuueckue
BKYCOBBIC BellleCTBa

Caxapo3a, 0.29 3 11
JIumonHas xuciora, 0.26 5 4
8

XnopucTelii kanbiuit, 0.9 5 3 7

w N\ =

XJtopucThelii HaTpuit, 1.73 4

AMWHOKHUCTOTHI
AnaHuH, 0.1 1
AprunuH, 0.1

AcnaparuH, 0.1

Banumn, 0.1

T'uctuoun, 0.1

[y, 0.1

Imyramun, 0.1

JInzun, 0.1

Metnonus 0.1,

HopBanus, 0.1

IIpomun, 0.1

Cepumn, 0.1

TpeonuH, 0.1

@denunananuH, 0.1

ncreun, 0.1
AcnaparnHoBas kucjota, 0.01
ImyramuHoBas kuciaota, 0.01
Wszoneitnmn, 0.01

Jleiiun, 0.01

— N = WA O R AN DD DD KO N WD
NO 00 O 00 1 L 9 L U W O 3 00 N 1 0O L O O\ N

Tpuntodan, 0.01

— N NN = =N WD W W= O W~ W

SN
3

Tuposun, 0.001

IIpumeuanne. OOIIIee YNCIIO BUOOB PHIO B OIBITaX C Kiaccudie-
CKMMM BKYCOBBIMM BellleCTBaMM — 15, ¢ aMMHOKUCIOTaMu — 12
(mo: Kacymsin, Mopcu, 1996; Kacymsi, [1Ipokomnosa, 2001; Ka-
sumyan, Nikolaeva, 2002; Kasumyan, Dgving, 2003; KacymsH, Ma-
pycoB, 2003; Goli et al., 2015; Haim naHHble). 3nech M B Tabd. 12:
=544 /= — COOTBETCTBEHHO MPUBJICKATEIbHbIN, OTTAJ-
KMBAIOIINI 1 Oe3pa3InuHbIi BKYC.

KMCJIOTHI, M30JICMIIMHA, apTUHUHA, BaJIWHA, TJIUIIMHA
W IPYTUX BelleCcTB — pa3HbIidl. [TouTu Bce aMMHOKUC-
JIOTHI UMEIOT OTTAIKUBAIOIINI BKYC JIJIST OEJIOTO aMy-
pa, HO IUISI TOJAaBJsSI M 30JI0TOTO Kapacs IOYTU BCE
OoHM uHANGdepeHTHLI. s TuHsa 6oJiee MOJOBUHEBI
BCEX aMMHOKMCJIOT UMEIOT IIPUBJIEKATEIbHEII BKYC,
MHOTYME€ aMUHOKUCJIOTHI IPUBJIEKATEIbHBI IO BKYCY
JIJISI BEPXOBKM, 30JI0TOI pbIOKH, ITUIOTBHI, Jiella U €1b-
11a, HO aMMHOKMCJIOTHI C TAKUMM CBOMCTBAMU He BbI-
SIBJICHBI Y 30JIOTOTO Kapacs, a ISl ToJIaBJIs U 0€J10ro
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Puc. 4. IHaekc BKyCOBOI MPUBJIEKATEIbHOCTA aMIUHOKWCIIOT JIJIsI KApTIOBBIX PbIO: a — Jiety Abramis brama, 6 — 30710TO# Kapach
Carassius carassius, B — BepxoBKa Leucaspius delineatus, T — 0OBIKHOBEHHBII Topuak Rhodeus sericeus amarus, n — niHb Tinca
tinca (n1o: Kacymsia, I1pokonioBa, 2001), e — 3osotast peioka Carassius auratus (11o: Kasumyan, Nikolaeva, 2002), x — rutotBa
Rutilus rutilus (no: Kasumyan, Nikolaeva, 2002), 3 — kapnt Cyprinus carpio (no: Kacymsin, Mopcu, 1996), 1 — 0ObIKHOBEHHbIM
roJibsiH Phoxinus phoxinus (no: Kacymsin, Mapycos, 2003), k — eneu Leuciscus leuciscus, 1 — ronaBib Leuciscus cephalus, M —
6enblit amyp Ctenopharyngodon idella (no: Kasumyan, Doving, 2003). AMuHokuciotsl: /—&8 (0.1 M): 1 — anaHuH, 2 — apruHuH,
3 — acnaparuH, 4 — acnaparmiHoBasi KUCJIOTa, 5 — BaJIMH, 6 — TUCTUIUH, 7 — DIMUUH, & — miyTamuH; 9—11(0.01 M): 9 — tiry-
TaMUHOBas Kuciorta, /0 — uzoneitumH, 11 — neitumn; 12— 16 (0.1 M): 12 — mmu3uH, 13 — MeTUOHWH, /4 — HOpBaJIVH, 15 — TIPOJIVH,
16 — cepuH; 17— tuposuH, 0.001 M; 15—21 (0.1 M): 18 — tpeonuH, 19 — tpuntoda, 20 — peHunananuH, 2/ — IUCTEVH.

aMypa X YMCJIO MUHUMAJIBLHO (puc. 4, 5). [Toutu Bce
KJIACCUYECKHME BKYCOBBIC BEILECTBA CTUMYJIMPYIOT
noTpebJieHNe TPaHyl y JUHS U Y Jiellla, UMEIOT OTTall-
KHMBAIOLIUIH BKYC JJIST 30JI0TOM PHIOKM M KyTyMa, HO
06e3pa3IMYHbI 110 BKYCY IS cyMaTpaHCcKoro 6apoyca,
roJIbsIHA, TOJIABJISI M Topyaka (Tabi. 12).

CBoeoOpasue OTHOIICHHS KapTIOBBIX PBIO K BKYCY
BEIIECTB MOATBEPXKIAIOT PE3YIbTaThl KOPPEISIIIMOH-
HOTO aHaJIM3a MOTPeOIeHUSI STUMU PhIOAMU IPaHYyJI C
aMUHOKHCITIOTaMU. M3 66 BO3MOXHBIX BApUAHTOB IO~
MapHOTO CpaBHEHMS I 12 BMIOB MCCIIETOBAHHBIX
KapITOBBIX pEIO B 59 ciayyasix (89%) cBsi3b He BbISIBIIEe-
Ha. Yl TuIe 111 ceMu Tap JOCTOBEpHast CBSI3b yCTa-
HOBJIEHA — JIMHb—JICII, JIMHb—TOJIABIb, JIMHb—OEBII
amyp, roJibsitH—eJiell, TOJIbsTH—T0JIaBJIb, Jell—O0eblit
amyp u ejen—rojasib (Tadn. 13). Bo Bcex atux ciy-
Yasix CBSI3b IMOJIOKUTEIbHAS, YTO MOXXKHO paccMaTpu-

BaTh KaK IMPU3HAK TOrO, YTO CXOJCTBO BKYCOBBIX
CIIEKTPOB Y OJIM3KOPOICTBEHHBIX PHIO 60JIee BEpOSIT-
HO, YeM pas3inJue.

®dunorenusn

B cemeiicTBe KapIioBBIX pbIO BbIAEIIAIOT 11 TTomce-
meiicT (Nelson et al., 2016). Haubobiiiee 41ciao BU-
JIOB, IJIsI KOTOPBIX OMNpeeJeHbl BKYCOBbIE MpPEINo-
yreHus, y Leuciscinae — BoceMb BUAOB (JIell, Bep-
XOBKa, IJIOTBA, TOJbSIH, €Jell, roJiaBib, YKJes U
KyTyM, IPUYEM Yy TTOCJIEIHUX IBYX — TOJILKO K Kjlac-
CUYECKUM BKYCOBBbIM BemlecTBaM) U Cyprininae —
Tpu BUIa (Kaprl, 30JI0Tast ppIOKA M 30JI0TOM Kapach).
OcTtanbHble 4YeTbipe BUaAa OTHocsATcd K Acheilog-
nathinae (ropuak), Tincinae (Jiutb), Squaliobarbinae
(Genwrit amyp) u Barbinae (cymaTtpaHckuii 6apoyc). B
Nel 2023
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(a)
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1 3 5 7 9

11 13 15

97

(6)

11

13 15

Bun

Puc. 5. UHnekc BKycoBOIi MPUBJIEKATETbHOCTU KJIACCUYECKMX BKYCOBBIX BEILIECTB JJIs KAPTIOBBIX PBIO: a — caxapo3sa, 0.29 M;
6 — TMMOHHas Kuciota, 0.26 M; B — XJIOpUCTHIii Kanbiuid, 0.9 M; T — xiopucTslii Hatpuid, 1.73 M. Bunsl pei6: 1 — Gesblii aMmyp
Ctenopharyngodon idella (no: Kasumyan, Doving, 2003), 2 — rutotBa Rutilus rutilus (no: Kasumyan, Nikolaeva, 2002), 3 — enen
Leuciscus leuciscus, 4 — new Abramis brama, 5 — nunb Tinca tinca (no: Kacymsin, I[Ipokomnosa, 2001), 6 — cymaTpaHckuii 6apoyc
Puntigrus tetrazona, 7 — 0ObIKHOBEHHbIH TONIbsIH Phoxinus phoxinus (no: Kacymsin, Mapycos, 2003), § — 0ObIKHOBEHHBII1 rOp-
yak Rhodeus sericeus amarus, 9 — 3onotasi ppioka Carassius auratus (no: Kasumyan, Nikolaeva, 2002), /0 — 3o5otoii Kapack Ca-
rassius carassius, 11— ronasnb Leuciscus cephalus, 12— BepxoBka Leucaspius delineatus, 13 — yxnest Alburnus alburnus, 14 — xapn
Cyprinus carpio (mo: KacymstH, Mopcu, 1996), 15 — kyrym Rutilus kutum (no: Goli et al., 2015).

npenenax Leuciscinae MOXHO BBIIEIUTb KJIACTEPhI
BEPXOBKa—IIJIOTBA—YKJIeS 1 €J1e1l—T0JIaBJIb—TIOJIbsIH.
boiee 060cob6eHHOE MOJIOKEHUE 3aHUMAET JIelll, 1
0CODOEeHHO KyTyM (puc. 6a, 60).

B 11e710M Takas KiacTepusaliisi COOTBETCTBYET (pui-
JoreHnM BHYTpH Leuciscinae, pa3padboTaHHOM Ha OC-
HOBE Pa3IMYHbIX MOJIEKYJISIPHO-TEHETUYECKUX KPU-
tepueB. COIJTaCHO 3TUM JaHHBIM, BEpXOBKa U YKIIEs
OJIM3KM JPYT APYTY, a €JIell ¥ TOJIaBJIb IPUHAJIEXaT K
pa3HbiM JuHUSIM Leuciscinae (Briolay et al., 1998;
Perea et al., 2010; Imoto et al., 2013). MuTepecHo,
YTO, COIVIACHO MOJIEKYJISIPHO-TEHETUYECKUM OIIeH-
KaM, nuBepreHuust pona Rutilus ipou3oniia OKOJo
4.21 (4.75—15.38) maH net Ha3an (Perea et al., 2010).
ITockoJIbKy OTHOIIIEHWE TUIOTBBI U KyTyMa KO BKYCY
BEILIECTB PE3KO pa3MvaeTcsi, MOXHO CUUTATh, YTO
BpeMeHU, TIPOIIEIIIeTo Mocie TuBepreHnu Rutilus,
0KazajgoCh MOCTATOYHO JIST PACXOXKICHUS TIJIOTBBI 1
KyTyMa He TOJIbKO MOP(hOJIOTMYECKY U 1O OMOJIOTUH,
HO U TI0 BKYCOBBIM IIPEIITOUYTEHUSIM.

I1pu ananmuse Cyprininae 30y10Tast pplOKa 1 30J10-
TOM Kapach (POPMHUPYIOT SAUHBIN KIacTep, XOPOIIo
000c00JIEHHBIN OT Kapna (puc. 6B, 6r). Jlenaporpam-
Mbl Cyprininae, ITOCTpO€HHbIE HA OCHOBE JaHHbBIX 110
BKYCOBOII IPUBJICKATEIbHOCTH KJIACCUYECKUX BKY-
COBBIX BEIIECTB U aMUHOKHUCJIOT, MOJTHOCTBIO COBMAa-
JIAalOT, HECMOTPSI Ha MHOTOKPATHYIO Pa3HUILY I10 YUCITY
BEILIECTB B 9TUX ABYX I'PyMIIaxX CTUMYJIOB. [TojydeHHbIE

BOIMPOCHI UXTHUOJIOTUU Ne 1

TOM 63 2023

JEeHIPOrpaMMBI TAKXXe COOTBETCTBYIOT B3IJIsiIaM Ha
dunmorenuro BunoB Cyprininae, OCHOBaHHYIO Ha MOp-
(oTornuecKnx 1 MOJIEKYISIPHO-TEHETUYECKIX KPUTeE-
pusix (Howes, 1991; Wang et al., 2007; Yang et al., 2015).

Hamnoro cnoxHee 1 MeHee JIOTMYHA KJIacTepu3a-
LIUs1, TIOJy4eHHas! MO0 BKYCOBBIM ITPEINOYTEHUSIM BCeX
Cyprinidae, c ucnonb3oBanueM Barbatula barbatu-
la (Balitoridae, Cypriniformes) u Clarias gariepinus
(Clariidae, Siluriformes) B kadecTBe ayTrpyri (puc. 611, 6€).
Ha nonyyeHHBIX JeHApOorpaMMax OTCYTCTBYIOT KJia-
CTephl, 00BEIMHSIONINE BUIEI IToaceMericTBa Leucisci-
nae, CTaTyc KOTOPOTro psiIOM HcciienoBaTesieil oaHsIT
no ypoBHs1 cemeiictBa Leuciscidae (Fricke et al.,
2020). B ogHOM KJIacTepe MOTYT HaXOOUThCSI (DUITO-
FeHeTUUYECKHU Nal€KHe BUIbI, a OJU3KOPOACTBEHHbBIE
BUIBI, HA0O0OPOT, — B pa3HbIx. Hanmpumep, Ha neHa-
porpaMMe CXOICTBa BKYCOBOM IIPUBJIEKATEIbHOCTU
aMUHOKMCJIOT B OIMH KJIaCcTep MOMaaaloT OTHOCSIII-
ecsI K pa3HBIM TToZiceMeicTBaM 30J10Toi Kapach (Cy-
prininae), ropuyak (Acheilognathinae), roiabsiH 1 TO-
nasib (Leuciscinae) (puc. 61). Exunblil Kiacrep 06-
pa3yioT Oenblit amyp u B. barbatula, Bxopsiminie B
pas3Hble ceMeiictBa orpsina Cypriniformes, Wi TuHb 1
KJIapUEeBbIi COM, TIpMHAIJIeXKaIe K pa3HbIM OTPsIIaM,
3aHuMalomM B cepumr Otophysi MakCMMaIbHO yIa-
JI€EHHBIE puioreHeTnYeckue no3ulmu (Jondeung et al.,
2007). Takasi >xe cuTyallysi BO3HMKAET MpH KJlacTepru3a-
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Ta6muna 12. Yucio L-aMUHOKUCIOT W KJIACCUYECKHIX BKYCOBBIX B€IICCTB, UMCIOIIINX PAa3HbBIC BKYCOBLIC Kay€CTBa IJIA

KapHoBBIX PHIO

AMMHOKHUCIIOTHI Knaccrueckue BKycOBBIE BellleCTBa
Bia “ “—» “+/=7 “ “—» “t /=7

JNuns Tinca tinca' 12 0 9 3 0

BepxoBka Leucaspius delineatus 10 0 11 0 2 2
3onoTast peibka Carassius auratus? 8 2 11 0 3 1
Jlewr Abramis brama 8 1 12 3 1 0
[IotBa Rutilus rutilus* 8 0 13 2 1 1
Eneu Leuciscus leuciscus 8 0 13 2 0 2
Kapm Cyprinus carpio’ 6 7 8 2 0 2
Tonbsta Phoxinus phoxinus® 4 3 14 0 0 4
Topuak Rhodeus sericeus amarus 4 9 8 0 1 3
Benvlit amyp Ctenopharyngodon idella® 3 17 2 0 2
TlonaBnb Leuciscus cephalus 1 0 20 1 0 3
3onoToii Kapack Carassius carassius 0 1 20 1 1 2
bapOyc cymarpanckuii Puntigrus tetrazona 0 0 4
KyTtyM Rutilus kutum® 1 3 0
Yknes Alburnus alburnus 0 2 2

IIpumeuanne. OOIiee lmcno aMUHOKHUCIOT — 21, KIIaCCI/I‘{eCKI/IX BKYCOBBIX BeU_[eCTB — 4. Tlo: KacyMHH IIpoxomona, 2001; 2Ka-

sumyan, Nikolaeva, 2002; KaCYMHH Mopcu, 1996 KaCYMHH Mapycos, 2003;

BOTHO MUIIIE); 6Goll et al., 2015.

Kasumyan Doving, 2003 (pbIObI BbIpallleHbl Ha K1~

Taomuna 13. 3HayeHus: paHroBoro koadduimeHTa kKoppensiuuu CriupmMeHa J1J1s BKYCOBBIX MPEANOYTeHU CBOOOTHBIX

aMUHOKMCJIOT Y pa3HbIX BUIOB KapIIOBLIX PhIO

Bun 2 3 4 5 6 7 8 9 10 11 12

1. Jleww Abramis brama —0.38( 0.06 |—0.11 | 0.59**| 0.06 (—0.15| 0.35| 0.33| 0.31 | 0.37 0.48*
2. 3omnotoii Kapack Carassius carassius —0.06 |—0.04 |—0.37 0.13 | 0.27( 0.17 |-0.23 |—0.20 {—0.43 |—0.20
3. BepxoBka Leucaspius delineatus 0.02 | 0.03 0.31 |—0.29| 0.31| 0.32| 0.36 | 0.30 0.08
4. T'opuak Rhodeus sericeus amarus 0.00 0.18 | 0.42|-0.11 {—0.08 |—0.14 | 0.05 [-0.15
5. Muns Tinca tinca' —0.31 |—0.18 | 0.33 | 0.36| 0.30 | 0.64** 0.54*
6. CepeGpsiHblii Kapach Carassius auratus® 0.00| 0.16 | 0.04| 0.03 |—0.18 0.04
7. Inotsa Rutilus rutilus® —0.22 |-0.02 |—0.04 |-0.00 |—-0.33
8. Kapr Cyprinus carpio’ 0.07 |—0.12 | 0.01 0.24
9. TombstH Phoxinus phoxinus* 060%| 067 0.10
10. Eneu Leuciscus leuciscus 0.62*%* 0.32
11. Tonasnsw Leuciscus cephalus 0.21
12. Benslit amyp Ctenopharyngodon idella®

ITpumeuanne. Koa(b(bnuﬂeHTbI KOppeJsinuu paCC‘{I/ITaHbI 0 BKYCOBBIM OTBETaM pr6 Ha 21 cBoOOnHYIO aMI/IHOKI/ICJIOTy Io: lKacy—

MsiH, [1pokonosa, 2001;

Kasumyan Nikolaeva, 2002; KacyMﬂH Mopcu, 1996; KacyMsIH Mapycos, 2003; Kasumyan Doving,

2003 (pbIOBI BhIpallleHbl HAa XUBOTHOIM nuiiie). KoadduumeHt koppensunu 3HauuM 1ipu p: * < 0.05, ** < 0.01, *** < 0.001.

LIUM Ha OCHOBE JaHHBIX MO BKYCOBOI MpUBJIeKaTEb-
HOCTH KJIAaCCHMYECKUX BKYCOBBIX BEIIECTB (puc. 6¢).

B 1ies1oM pe3yabTaThl KJIacTepHOro aHalu3a MoKa-
3BIBAIOT, YTO Y OJIM3KOPOACTBEHHBIX PhIO MOXET Ha-
OII0JaThCSI CXOACTBO BKYCOBBIX IPEANOYTEHUI, HO

BOITPOCHI UXTHUOJIOTNU

OoJiee xapakKTepHbl HECOBITAJACHUSI M 3HAYUTEILHEIC
paznuuus Mexny Bugamu. IlociienHee CTaHOBUTCS
0COOEHHO HaIJISIAHBIM MPU YBEIUYEHUU YrCila CpaB-
HMBAeMBIX BUJOB 3a CUET POJCTBEHHBIX, HO (DMJIOTe-
HEeTUYeCKM OoJiee man€kux. Pasznuame OJIM3KOpOI-

TOM 63 Ne 1 2023
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(a) (6)
Jem Jlenr
Bepxonka TonbsH
XOBK
IInorBa :'— l'onaBnb
Enerny BepxoBka }
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Tonbsua —
I1notBa
Tonasip — KyTym
Il Il Il Il Il Il Il Il Il Il
130 150 170 190 210 20 4 60 80 100 120
(B) (r)
3onorast 3onoTast
pbIOKa pbIOKa
3omoToit 3ojoToit
Kapach Kapach
Kapm Kapn
Il Il Il Il Il Il Il Il Il Il Il Il Il
140 160 180 200 220 240 40 50 60 70 80 90 10
(m) ©)
Jlewm Jlenr
B JIuHb :'_
epXOBKa
Kapn
IImotBa
BepxoBka
Tombsin 30J10TO# Kapach
30J10TOI Kapach — [opuak 5 -
Topuak | Tonen
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3oJioTast perIOKa
3osoTasi ppiOKa
TonbsH
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CTBC€HHBIX BMIOOB I10 BKYCOBBLIM IIPEAINNOYTCHUAM YyKa-
3bIBACT HA TO, YTO BKYyCOBasi pCUCIIIA Y pBI6 cnocoOHa

EBximnoBo paccrosiHue

Puc. 6. leHaporpaMMBbl CXOICTBa BKYCOBOM MPUBJIEKATEIbHOCT aMUHOKUCIIOT (a, B, ) U KJIACCUYECKMX BKYCOBBIX BEILIECTB
(6, 1, ) I KapIloBBIX pbIO: a, 6 — Leuciscinae; B, r — Cyprininae; i, e — Cyprinidae, roneu Barbatula barbatula v KnapueBbIit
com Clarias gariepinus.

K IIpeo0pa3oBaHUSIM, CKOPOCTh KOTOPHIX HE YCTYITa-
eT mpolieccaM BUA000pa3oBaHusl. DTO OTIMYAET BKY-
COBYIO pELEIIINIO OT 00OHATEAbHON. OOOHITETEHBIC

BOITPOCHI UXTHUOJIOIT'NHU

TOM 63 Ne 1

2023

CIIEKTPbI OoJee KOHCE€pBAaTUBHLI, YEM BKYCOBLIC, 1 Y
HpC,Z[CTaBPITeJICﬁ OJHOIO poaa Nin CEMEMCTBA €CJIU U

paznu4gatorcs, To ciaado (Kasumyan, 2004). ITonara-
SICh Ha CBEJICHUST O BpeMEHM TUBEPIeHIINU OTICIBHBIX
rpyrn 1 JuHuii cemeiictBa Cyprinidae (Wang et al.,
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2007; Imoto et al., 2013), MOXKHO cUMTaTh, YTO BKYCO-
Basi cUCTeMa y pbIO crmocoOHa IpuoodpeTaTh HOBBIE
CEHCOpPHEIC CBOMCTBA B TeYCHME HECKOJIBKIX MUV~
OHOB WJIM JIECSITKOB MUJUTMOHOB JIET.

IIutanue

Yem oOycioBieHa WU C YeM CBs3aHa BKycOBast
MIPUBJIEKATEIBHOCTD TEX WJIM WHBIX BEIECTB IS PbIO,
KaK M T APYTUX XKUBOTHBIX M TS YeJI0BeKa, OCTa-
érca HenoHATHBIM (Kacymsn, 2016). OgHuM U3 dak-
TOPOB, KOTOPBIII MOXKET BIMSTh HAa BKYCOBBIE TIpEI-
TTIOYTeHUsI, ABJIsieTCs MuTaHue. Ha 3To ykasweiBaer To,
YTO Y MHOTUX TUTAIOIINXCS PACTUTEILHOM TUIIeit
SKMBOTHBIX UMEETCST OO MPU3HAK — MO3UTHBHAS
peakiiusi Ha BKyc caxapo3bl (Harborne, 1993). Brto
MPaBWJIO CIIPaBEIINBO M IJIST KapIOBBIX pBIO. BKyc
caxapo3bl IpUBJIeKaTeJIeH WISt 6eJIoro amypa, ¢ BO3-
pacToM TepexoIsIero Ha MMTaHe MaKpouTaMu 1
apyrumu pacteHusMu (Cobones, 1970; Chilton, Mu-
oneke, 1992; Pipalova, 2006; Dibble, Kovalenko, 2009).
IMpu muTanuM GebIil aMyp TeMOHCTPUPYET XOPOIIIO
BBIPAXKEHHYIO N30MPaTETbHOCTD, IPOSIBIISTIONIYIOCS B
VICTIOJIb30BAHUH B MUILY OMHUX PACTEHUI 1 n3bera-
Huu apyrux (Ctporanos, 1963; Colle et al., 1978; Wi-
ley et al., 1986; Bonar et al., 1990).

IIpenmnouyTeHne KO BKYCY caxapo3bl MPOSIBISICT
IJIOTBA, Y KOTOPOM B JIETHUE MECSILIbI PACTUTEIbHAS
MU1IIA B pallMOHE 3aHUMAaeT OOJIBIIYIO JOJIIO WU Ipe-
obmanaetr (Prejs, 1984; Giles et al., 1990; Horppila,
1994). B aT0 Bpems roma coaepxaHue B XeyaKax
MJIOTBBI MAaKpOMPUTOB, STTM(PUTOB 1 PUTOIIAHKTOHA
MoxeT nocturath 40% (Specziar et al., 1997; Horppila
et al., 2000). V enblia, IpOSBIISIIONIETO ITO3UTUBHOE
OTHOIIIEHNE K BKYCY caxapo3bl, HabJiomaeTcs Takast
K€, HO MeHee BbIpaxKeHHasl CE30HHAsI BCTPEYaeMOCTh
pacTUTEILHOCTU B cocTaBe paunuoHa (Mann, 1974;
Lammens, Hoogenboezem, 1991). PactutenbHble KOM-
TMOHEHTHI MOTYT MPUCYTCTBOBAThH B MUIIE Y KUBOTHO-
SAHBIX Kaplia, Jellla, ToJaBisl, YKIEeHU, 30JI0TOro Ka-
pacsi, TMHS ¥ ropyaka, HO B MUHUMAaJIbHOM KOJIn4e-
cTBe UM cnopanmdecku (Hukonbckuii u ap., 1947,
dmutpuena, 1957; Crianosckast, [puropari, 1961; Ila-
nomrHukoBa, 1964; Xykos, 1965; Prejs, 1984; Ero-
pos, 1988; Giles et al., 1990; Petridis, 1990). st 3Trx
KaprnoBbIX PhIO BKYC caxapo3bl 6e3pa3iiMveH, KakK 1
1151 OOJIBLLIMHCTBA APYIUX PbIO, B TUTAHUU KOTOPBIX
JoMuHUpYyeT XuBoTHas nuia (Kasumyan, Dgving,
2003). BaxkHo, 4TO moxoxXee OTHOIIEHHE OEIoro amy-
pa, MJIOTBBI U eJIblia KO BKYCY Caxapo3bl He COIpsiKe-
HO CXOJICTBOM MX OTHOIIEHMSI K BKYCY IPYTHX BEIISCTB.
CnenyeT TakKe TMTOAYEPKHYTh, YTO, YeM B OOJTBILICH Me-
pe y peI0 BeIpakeHa uTodarus, TeM MpuBJIeKaTeIIb-
HOCTh caxapo3bl IS HUX Bbillle. MHAEKC BKYCOBOit
MPUBJIEKATEIBHOCTU Caxapo3bl y 0eoro amypa, Ime-
PEXOMSIIEro ¢ POCTOM MOUYTH MCKITIOUUTEIBHO Ha K-
TaHUe MaKpoUTaMU, 3HAYUTETbHO BbILLIE, YEM Y TIJIOT-
Bbl, MUTAIOLIENCSI PACTUTEBHOCTBIO JIUIIL B JIETHUE
Mecsubl. Hike Bcero MHOEKC BKYCOBOI TPUBJIEKA-

TEJTBLHOCTH Caxapo3bl Y eblla, ¥ KOTOPOTO JOJIST pac-
TUTEJIBHOCTU B palliOHe HeBenKa (puc. 5).

Y JKUBOTHBIX, TIepeLIeAIIX B X0A€e CBOCI OmKaii-
11eii 5BOTIOLIMOHHON UCTOPUHU OT KUBOTHOSITHOCTHU K
IMUTAHUIO PACTEHUSIMU, IIPOUCXOISIT MOJIEKYJISIPHO-Te-
HETUYECKHE U3MEHEHUS , IPUBOAMIIINE K yTpaTe hPyHK-
LIMOHAJIBHOCTU HEKOTOPBIX BKYCOBBIX TeHOB. Takue
HapyIIeHUs BhISIBJICHBI Y TUTAHTCKOM TTaHabI Ailurop-
oda melanoleuca (Zhao et al., 2010). ¥ mIoTosinHBIX
MJIEKOTTUTAIOIINX YYBCTBUTEILHOCTD K Caxapo3e U Apy-
I'MM BellleCTBaM, BbI3bIBAIOIIVIM Y YeJIOBEKA OLIYIIIEeHUE
CJIaJIKOTO, TEPsIETCs 3a CYET TICEBAOTEHU3AUN — U3~
MEHEeHMIi B TeHaX U OJIOKMPOBAHUS DKCIIPECCUU CO-
OTBETCTBYIOIIMX BKYCOBBIX perientopoB (Li et al.,
2005; Jiang et al., 2012) — 1160 M3-3a MyTaluii, CO-
XPaHSIIOIINX 9KCIIPECCUI0, HO U3MEHSIIOIINX MOJIe-
KYJISIDHYIO CTPYKTYpy peuernTopoB (Jiao et al., 2021).
BriosiHe MOXHO OOIYCTUTD, YTO MOJOOHBIC U3MEHE-
HUSI MOTJIM MPOMU3OMTU Y MHOTUX PbIO, TTOCKOJIBKY
GOJBIIMHCTBO UX, B TOM YHCJIE KAPITOBhIE, ITUTAIOTCS
>KUBOTHOM MUILIEH U MOYTH BCE OHU OTHOCSITCS K ca-
xapo3e UHANGGOEPEHTHO, T.€. MIPUCYTCTBUE caxapo-
3bl B TPaHyJlaXx HUKAK He BIIMSIET Ha UX MOTpeblieHne
(puc. 5) (Kasumyan, Dgving, 2003). OgHako cpeau
TUITUYHO XXUBOTHOSIIHBIX PHIO €CTh BUIBI, 1JI KOTO-
PBIX caxapo3a SIBJISIETCS CUJIbHBIM BKYCOBBIM pa3apa-
JKUTeJIEM, BBI3bIBAIOIIMM OTKAa3 OT UL — Fugu parda-
lis, xytym (Hidaka, 1982; Goli et al., 2015). Illupokomy
pacnpoCTpaHEHUIO BLICKA3aHHOTO MPEATOI0XKEHUS O
BO3MOXHBIX MOJIEKYJISIPHBIX U3MEHEHUSIX, OJIOKUPY-
IOIIMX BOCHPUSITUE PbIOAMU BEILIESCTB KAKOTrO-JT10O0
OIHOTO THUIIA, MPENSITCTBYET U TO, YTO MEPECTPOMKHI
FeHETUUYECKOTO amrapara, CBI3aHHOIO CO BKYCOBOIi
pelenuueii, He BbISIBJICHbI Y eTMHCTBEHHOM PHIOKI, IS
KOTOPOIi COOTBETCTBYIOIIME UCCIETOBAHUS HA HACTOSI-
1M1 MOMEHT BBITIOJTHEHBI, — Yy O6ejioro amypa. Hoy
HEro, Kak BBISICHEHO, TIPOUCXOAST 3HAUYUTEIbHBIC
CIBUTY B DKCIPECCUU HEKOTOPHIX U3 BKYCOBBIX I'e-
HoB (Cai et al., 2018; Yuan et al., 2020). M3BecTHO,
YTO MOJIOAb OEJ0ro amypa MUTAeTCs 300IJIaHKTO-
HOM, a KPYITHbIE 0COOM UCITOJIB3YIOT B ULy MaKpO-
GUTHI I ApYTye pacTeHUsI, XOTSI MOTYT YaCTUYHO CO-
XpaHSITh MUTaHUE JOHHBIMU OPTAHU3MAMU U JPYTH-
mu kuBoTHBEIMU (CouH, 1963; Fischer, 1973; Fowler,
Robson, 1978; Chilton, Muoneke, 1992; Jones et al.,
2017; Zhao et al., 2020). Takum o6pa3zom, nepexon K
¢duTodaru MPoOUCXoauT y 6eJI0ro aMmypa He B pujio-
reHese, a B OHTOreHe3e, U HaOIogalolecss usMeHe-
HUSI B BKCIIPECCUU HEKOTOPBIX M3 BKYCOBBIX T€HOB
COBITAIAIOT IO BpEMEHU C BO3PACTOM ITepexoaa Mo-
JIOAU C XUBOTHOTO TUIIA NMUTAHUST Ha pACTUTEIbHBIN
(Cai et al., 2018; Yuan et al., 2020). Cnenyer oT™Me-
TUTh, UTO B COCTAB PACTEHUI KPOME caXapO3bl BXOIST
pasJiInyHbie MOHO- M JMcaxapa, HO, KaK MOKa3aHOo
11 (paKyIbTaTUBHOM PaCTUTEILHOSIITHONM HUIBCKOM
tunssn Oreochromis niloticus, OOJBITMTHCTBO 3TUX BeE-
ILIECTB He 00JaJaloT MpUBJeKaTeTbHbIM BKYCOM TSI
peIO (Levina et al., 2021).

BOIPOCHI UXTUOJIOTUU Ne 1
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PaHee BBICKA3bIBAIVCh TPEAIIONIOXEHHUS O BO3-
MOKHOM Pa3JIM4MU BKYCOBBIX CIIEKTPOB Y PACTUTEIIb-
HOSITHBIX U SKMBOTHOSITHBIX PBIO 1 CXOICTBE BKYCOBBIX
CHEKTPOB y PBIO, BXOASIIUX B OOHY TPO(PUUECKYIO
rpyniny (Johnsen, Adams, 1986; Johnsen et al., 1990).
OaHaKo cpaBHEHUE BKYCOBBIX MPEIITOUYTEHUIA ABYX
BUIOB TWJISIWI, B MUTAHUM KOTOPHIX IIpeobiagaet
pacTuTeNnbHast U — HWIbCKON Tuisinuu u Copt-
odon zillii, He BBISIBUIIO 3aMeTHOTO cxoncTBa. Cpe-
I AMUHOKHUCJIIOT, TIPUBJIEKATEIBHBIX IO BKYCY IJIST
C. zillii, TOTbKO OIHA aMUHOKMCJIOTA 00J1a1aeT TaKu-
MM K€ CBOMCTBaAMU IS HUJILCKOM Twsimuu. Ho amu-
HOKHUCJIOTBbI, BBICOKO HpPHUBJICKATEbHbIE IO BKYCY
TSI HUTBCKOM TWJISITIMM, UHEPTHBI 110 BKycy 11 C. zillii
(Johnsen, Adams, 1986; Adams et al., 1988). CpaBHe-
HUE ITUTAHUSI STUX IBYX PACTUTEIBbHOSIHBIX PHIO MO-
kasbiBaeT, yto C. zillii ncrionb3yeT B MUIILY B OCHOB-
HOM COCYAMCThIE PAaCTEHHUs, TOrAa KakK B IMUTaHUU
HUJIBCKOM TWJISIIMU 4Yallle BCTPEUYaroTCs MUaHOOaK-
Tepuu u Bogopocau (Payne, 1971; Bowen, 1982; Tre-
wavas, 1983; Beveridge et al., 1989; Getachew, 1993).

Paznuuuist ierko BBISIBUTh TaKKe U MIPU CPABHEHUU
BKYCOBBIX CIIEKTPOB TUITUYHO KUBOTHOSITHBIX KapITo-
BBIX pbIO. Tak, OOJMBIIMHCTBO aMWHOKWCIIOT, TIPH-
BJICKATEILHBIX MO BKYCY IJIsI BEPXOBKW WU JIMHS,
WMEIOT OTTAJIKMBAIOIINI BKYC COOTBETCTBEHHO LTSI
ropyaka wim Kapma. He coBnmamaior aMMHOKMCIIOTHI,
MpuBJIeKaTeIbHbIE IJIs Jiellla U ropyaka, JUHS U 30-
noroit peioku (KacymstH, Mopcu, 1996; KacymsiH,
IIpokomoBa, 2001; Kasumyan, Nikolaeva, 2002). Ot-
CYTCTBUE CXOJCTBA MEXIY BKYCOBbIMU aMUHOKHUCJIOT-
HBIMH CTICKTPaMHU SKBOTHOSITHBIX KaPITOBBIX PHIO IO~
TBEPXKIAIOT CpaBHEHUE YMCIIa aMUHOKHUCIIOT Pa3HOTO
BKYCOBOT'O KayeCTBa B UX BKYCOBBIX CIIEKTpaX U pe-
3yJbTaThl KOPPEISILIMOHHOro aHaimm3a (tabi. 12, 13).

KaprnoBsbie pbpIObI, KaK 1 MHOTHE IPYTUe BUABI, OT-
HOCSTCA K aBpudaraM, cpear HUX TpPyOIHO HAWTU BU-
IBI C y3KOU TMIIeBoil crienuanm3anueit (Hukomab-
ckuii, 1974; Lammens, Hoogenboezem, 1991). Han6o-
Jiee CIelMaIM3UPOBAaHHBIM U3 MCCIEIOBAaHHBIX BUIOB
MOXHO MPpU3HATh Oe1oro amypa. Ho mo ymciry aMmuHo-
KMCJIOT, 00JIafalolInX 3HAYMMBIMU BKYCOBBIMM Ka-
YyecTBaMHM, OEJIbIiA aMyp MPEeBOCXOIUT BCEX OCTaJIb-
HBIX KapIlIOBBIX PbIO, B TOM YMCJI€ TUIOTBY, KapIia, JI1-
HsI U IPYTUX, SIBJISIOIINXCS TUITMYHBIMU 3BpUdaraMu
(Lammens, Hoogenboezem, 1991). 3To He mo3BoJisi-
€T TOBOPUTH O HAJIUYMU CBSI3U MEXIY pa3HOOOpa3u-
eM MOTpeOJIsIEeMBbIX pPhIOAMU MUILEBBIX OOBEKTOB M
IIMPOTOM CHEeKTpa aMUHOKHWCIOT WM OPYTUX Be-
IIECTB, 00JIaAAIOIINX 11 pIO BKYCOBBIMU KayeCcTBa-
Mu. COMHUTENBHO OXUAATh, YTO BKYCOBEIC ITPEIIIO-
YTEHUS MOTYT OBITh CBSI3aHBI C TUIIOM ITOTPEOIIsSIEMO-
ro kopma (6eHTOC, (PUTO- U 300IJIAHKTOH, APUPT,
MeprudUTOH U T.11.), CO CITOCOOOM AOOBIBAaHUS TTUILIU
(unbTpPaTOPHI, TUITEPHI, CXBATHIBAIOIINE XEPTB IO~
LITYYHO U T.I.) WX CTpaTeryeit M1IeBOro MoBeACHUS
(YTOHILMKH, 3aCaTYUKU, ACTOUIITHbBIC, YACTUILIITNKI
" T.I1.). BKycoBbIe IIpenIrouTeHrsI He MOTYT OIIpere-
JISITbCSI TIPUHAUIEXKHOCTBIO K TEPPUTOPUATIbHBIM, KO-
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YyIOLIMM WIM MUTPUPYIOIIMM pbibaM; peoduiam
WJIN OOUTATENISIM CTOSIUMX BOJI, BUAAM C JHEBHBIM
VIV HOYHBIM PUTMOM ITUTAaHUS. DTU (DAaKTOPHI MOTYT
BIIUSITH HA BBIOOP TMILM, PETYIUPYEMbIi BKYCOBOit
peuenumeii, JMIIb ONMOCPEeIOBAHHO.

CuMnaTpus 1 00pa3 KH3HH

Kapnm v 1uHb MMEIOT YacTMYHO COBMAJaoIINe
apeaJibl, BO MHOTUX BOIOEMAaX OHU BCTPEYAIOTCSI COB-
MECTHO, TIpUHanjexar K oeHrodaram. [pu oounun
KOpMa B BOJIOEME MUIIEBBIC CIIEKTPHI 3THUX PHIO MOUTH
MOJTHOCTBIO COBIAJAIOT, HO MPU YXYIILLIEHUU YCJIOBUit
JIMHb HE BbIIEPKUBAET KOHKYPEHLIMMA U HAYMHAET Mu-
TaThCsl MEHee MPUBBIYHBIM KopMoM (Pekaf, Krupauer,
1968; Sukop, Adamek, 1995). OcBoeHMIO TUHEM HO-
BOIi MUIIIY, TO-BUAUMOMY, CITOCOOCTBYET OoJiee 11~
pOKMI1 UyeM y Kapra CIIeKTp MpUBJeKATeIbHBIX Be-
IIIECTB, KOTOPBIX CPEIM AMUHOKHCIIOT y JIMHS OOJb-
11Ie TTOYTHU B IBa pa3a. B oTnuyue ot Kapra HU ofHAa U3
AMUHOKUCJIOT HEe BBI3BIBAET Y JIMHS aBEPCUBHBIE OT-
BeTbl. HecMOTpS1 Ha 3TU pa3IUYus U OTCYTCTBUE 3HA-
YUMOU KOPPESILMU MEXTy BKYCOBBIMU CIIEKTpaMu
(Tab:. 13), muTaHue Kapria 1 JIUHS TIPU XOPOIIMX YCIIO-
BUsix otkopma cosmagaet (Peka¥, Krupauer, 1968; Su-
kop, Adamek, 1995). Bo3aM0XHO, 3TO IIPOUCXOIUT 3a
CUYET TOTO, YTO MOBOJLHO OOJIBIIOE YMCJIO BEIIECTB
UMEIOT CXOJHbIE BKYCOBbIE CBOMCTBA IJIsI 3TUX PHIO
(LIMCTEeUH, MPOJIVH, aJlTaHUH, acllaparuHoBasi KUCJIO-
Ta, TIyTaMUH, TUMOHHas1 Kucjora u ap.) (KacymsH,
Mopcu, 1996; KacymsH, IIpokonosa, 2001). Cpas-
HEeHUe TUTaHWS U BKYCOBBIX MPEANOYTEHUId Kapra 1
JIMHS — OJIU3KOPOACTBEHHBIX, CHUMITATPUYECKUX M
CXOIHBIX TI0 00pasy XXU3HU PbIO — IEMOHCTPUPYET, Ha-
CKOJIBKO CIIOXHOW W HESICHOM SIBJISIETCSI CBSI3b MEXITY
Ouosorveil prld0 M MX BKyCOBOM penernumeit. Takoi
K€ BBIBOJ CJIEAYeT U3 MHOTOUMCIIEHHBIX CBEICHUI O
BBICOKOM MJIACTUYHOCTU MUTAHUS PbIO, O MpouUcC-
XOASIIUX OBICTPBIX Y 3HAUUTEIbHBIX CABUTAX Y PHIO
CMEKTPOB MOTPeOIsieMbIX OPraHM3MOB B 3aBUCUMO-
CTH OT YCJIOBUU KOHKPETHOTO BOJOEMA, CE30HHBIX
pUTMOB, (IIYKTyaluii TeMIlepaTypbl BOIBI U IPYTUX
dakropos, nipu uHBasusx (Giles et al., 1990; Gerking,
1994; Wootton, 1998).

HMHTepecHO TakKe cpaBHEHME 30JI0TOTO Kapacs 1
30J10TOi pEIOKK. Hekorna oObIYHBII IS HEOOJIBIIINX
MPYI0OB 1 03€p MOYTH Beeit EBporibl 3010TOI Kapach
B OCJIeAHEE BpeMsl OLICTPO BBITECHSIETCSI KapIloM U
VHBa3UIHBIMH 30JIOTOI PHIOKOI M CepeOPSTHBIM Ka-
paceém C. gibelio (Wheeler, 2000; Navodaru et al., 2002;
Hanfling et al., 2005; Copp et al., 2008; Sayer et al.,
2011). Cpenyt BO3MOXKHBIX IIPUYMH COKPAILICHUS YMC-
JICHHOCTH U pacIipoCTpaHeHusl (MI3MEHEHUE YCJIOBUIA B
BOHOEMAX, 3aKMCJICHUE BOIBI, THOpUAM3ALIUS U AP.)
MOTYT OBITh OCOOEHHOCTH BKYCOBOI1 peleIIUN y 30-
JIOTOTO Kapacsl 1 B CUJIy 3TOTO MEHbIIIME CIIOCOOHO-
CTU KOHKYPHPOBATh C ApYIrMMHU pbldoamu. B oTiimune ot
30JI0TOM PHIOKM 1 Kapma, IJIsI KOTOPhIX MHOTHE aMUHO-
KUCJIOThl UMEIOT 3HAaYMMBbl€ BKYCOBBIE CBOMCTBA, JIJISI
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Kap6oHoBast kuciaoTta

Puc. 7. [TorpebieHre 0ObIKHOBEHHBIM ropyakoM Rhodeus sericeus amarus (Rsa) v nuném Tinca tinca (Tt) (no: Kacymsin, I1po-
koroBa, 2001) arap-arapoBbIX TpaHyJI, cofaepXkaiunx KapooHoBbie KuciaoThl (0.1 M): / — MmaslenHOBas, 2 — O-KETOTJTyTapoBasi,
3 — maBeJieBasi, 4 — BUHHas1, 5 — 10JI09Has, 6 — IMMOHHas, 7 — MaJIOHOBasI, 8§ — IIMKOJeBast, 9 — ssHTapHasi, 10 — (hymapoBas,
11— xanipoHoBasi, 12 — agunuHoBasi, 13 — BajgepuaHoBasi, /4 — macisiHas, 15 — MypaBbuHasi, 16 — IponuoHoBasi, 17— yKcyc-
Hasi, /18 — xonTpons (0); (), (W), () — moTpebdiieHre TpaHyJI COOTBETCTBEHHO IOCTOBEPHO BHIIIIE WJIA HIDKE, YeM B KOHTPOJIE

(p < 0.05) umu He oTimyaercs ot Hero (p > 0.05).

30JI0TOTO Kapacs IPaKTUIECK BCE OHU, 32 MCKIIIOYe-
HUEM OUCTerHA, IMEIOT Oe3pas3/IMIHbBIN BKYC 1 HE BII-
SIFOT Ha TMUILIEBOI BEIOOP OOBEKTOB NMUTAaHUS (Tadm. 12).

Opraanyeckue KAUCJOThI

OpraHu4ecKure KMCJIOThI IIMPOKO pacIpocTpaHe-
HBI B JKMBOTHBIX 1 PaCTEHUSIX, KOTOPHIMU MUTAIOTCS
peIOBI (Brown, Miller, 1992; CripaBoYHUK ..., 1999;
Omran et al., 2020). MHorue KapOOHOBBIE KMCJIOTHI
Y4aCTBYIOT B OCHOBHBIX META0OIMYECKHUX TTPOlieccax
Yy 3TUX OpTaHM3MOB. HecMOTpsI Ha TO UTO O CITOCO6-
HOCTH BKYCOBOM CHCTEeMBI pbIO pearnpoBaTh Ha Kap-
OOHOBEBIC KMCJIOTHI M3BEeCTHO maBHO (Sutterlin, Sut-
terlin, 1970; Yoshii et al., 1979; Marui, Caprio, 1992),
BKYCOBBIE CBOMCTBA 3THX BEIIECTB M3Y4eHBI ¢1a00 (Ad-
ams et al., 1988; Lim et al., 2017; MuxaiinoBa, Kacy-
msH, 2018; KacymsH, Bunorpanckas, 2019). Beirosn-
HEHHbIE HAMU KCIIEPUMEHTHI ITOKA3bIBAIOT, YTO IJIS
ropyaka OOJBIIMHCTBO KapOOHOBBIX KHCJIOT (a Tak-
Ke acKOpOMHOBasI KMCJIOTa, He SIBJIsIolIasicss Kapoo-
HOBOI1) 001a0al0T OTTAJIKMBAIOIIUM BKycoM — 13 u3
18, ocTanpHBIE IISATH KMCJIOT Ha TTOTpEOJIeHHE TpaHyl
BJIMSIHUS HE OKa3bIBaloT (Tab:1. 6). O0paTHas cuTya-
OUs y JIMHS — TOJBKO YKCYCHasl KUCJIOTa UMEET OIS
HEro MHEePTHBIN BKYC, BCE OCTajbHbI€ KUCIOTHI MO-
BBIIIAIOT MOoTpedsieHue rpanyi (KacymsiH, [Ipokoro-
Ba, 2001). ITonoxkxeHne opraHMYECKIX KUCIOT B paH-
XUPOBAaHHBIX MO 3(P(EKTUBHOCTU PsSaax y JUHSI U
ropyaka pe3ko pasinuyaercs (v, = —0.89; p < 0.001) —
3HAYUTEILHO CUIbHEE, YeM Pa3IYaroTCsI OTBEThI 3TUX
PBIO HA TPaHyJIbl C aMUHOKHCIOTAMM WJIM KJlacCude-

CKMMM BKYCOBBIMM BelnectBamMu (puc. 4, 5, 7). Hns
JNIEeBSITUUIJION KOJIOWIKU Pungitius pungitius Bce Kap-
OOHOBbBIE KMCJIOThI 00JIaIaI0T OTTAJIKMBAIOIIUM BKY-
coMm, 1t Oxyeleotris marmorata — ipyuBJIeKaTEIbHbIM
(Lim et al., 2017; MuxaiinoBa, Kacymsn, 2018). Takum
00pa3oM pe3y/IbTaThl, OTyYeHHbIE TPU TECTUPOBAHUU
OpTraHMYECKUX KHUCJIOT, MOJHOCTbIO TOATBEPXKIA-
10T BBIBOJ O BUJIOBOM CBOE€OOPa31y BKYCOBBIX ITPEATIO-
YTEHUU pBIO, cHOPMYIUPOBAHHBIA Ha OCHOBAHUM
pE3yJIbTAaTOB OLIEHKU BKYCOBBIX CBOMCTB aMMHOKKC-
JIOT U Jpyrux BeuecTB. ECTh Bce OCHOBaHUS MoJiaraTh,
YTO 3TO 3aKJII0YEHUE CIIPABENIMBO B paBHOI Mepe s
BCEX BKYCOBBIX BEIIICCTB.

AduamMeTpalibHO NPOTUBOIOJIOXHOE OTHOULIEHUE
JIMHSI M TOpYakKa KO BKYCY OIHUX U TeX Xe opraHuye-
CKUX KMCJIOT AejiaeT O0ecIrepCcrneKTUBHBIM MOUCK 00-
IIUX JJIs phi® CBSI3€il MeXIy BKYCOBOM MpUBJEKa-
TEJIbHOCTBIO KUCJIOT U UX MOJIEKYJISIPHONA MacCCOMH,
pH pactBOpa MM OCHOBHOCTBIO (UMCIIOM KapOOK-
CUJIbHBIX TPYTIN). Y JIMHS U TOpYaKa 3TU CBSI3U HOCSIT
TIPOTUBOMOJIOXKHEIN XapakTep. Tak, Ko3d(UIIMeHT
Koppessaiu CrimpMeHa MexXIy MoTpebaeHeM rpa-
HYJI U MOJIEKYJISIPHOM MacCOM KUCJIOTHI y IMHS U TOp-
yaka paBeH cooTBeTcTBeHHO 0.46 (p > 0.05) m —0.55
(p < 0.05), mexnay morpedsieHueM rpaHyi u pH pac-
TBOpa Kucjaot cocrasisger —0.84 (p < 0.001) u 0.81
(p <0.001). OTcyTcTBYE OOIIUX IS PHIO CBSI3EI MEXKIY
BKYCOBOM MPUBJIEKATEIbHOCTBIO U OCHOBHBIMU (pU-
3UKO-XUMUUYECKUMU CBOMCTBAMU XapaKTEPHO U IS
amuHokuciot (Kacymsta, 2016).
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VYpoBeHb YyBCTBUTEJILHOCTU K CTUMYJIAM SIBJISIET-
Cs1 OMHOI 13 6a30BbIX PYHKIIMOHAJIBHBIX XapaKTepHr-
CTHK JII000I CeHCOpPHOIi1 cucTeMbl. IloporoBsie KOH-
LICHTPAlIMK1 BKYCOBBIX BEIIIECTB ONpeIeICHEI IJIST He-
CKOJIbKMX BUIOB KapIlOBBIX PbIO — Kapra, JIUHS, JIela,
ropyaka v Kyryma. JIJis1 BellecTB, BbI3bIBAIOIINX ITOBBI-
IIeHNEe TTOTpeOJIeHsI TPaHyJI, IIOPOrOBbIe KOHIIEHTPA-
1uu Jexar B nuarna3ose 0.10—0.01 M. Haubonee Hu3-
Kasl IOpOroBasi KOHILICHTpALUs IS TAKMX BEIIECTB
noaydeHa mjist Kyryma — 0.005 M (JimmoHHast KUCJI0-
ta) (Kacyman, Mopcu, 1996; Kacymsan, IIpokomnosa,
2001; Goli et al., 2015). [ToporoBasi KOHLIEHTpaLsI
TSI LIMCTEMHA, 00IadarolIero OTTaIKMBAIOIINM BKY-
coM 1 ropuaka, pasHa 0.1 M (ta6J. 7). B uenom atu
3HAYEHUSI COOTBETCTBYIOT BEJIMUMHAM, ITOJTYYEHHBIM
IJIs peIO npyrux cucremarndeckux rpymm (Kasumyan,
Doving, 2003).

Jpyrum BaxkKHbBIM (pyHKLIMOHAJILHBIM CBOMCTBOM
BKYCOBOI CCTEMBI SIBJISIETCSI CITOCOOHOCTE nudde-
peHLUUpOBaTh OJIU3KHE MO CTPYKType XMMHUUYECKUE
BeIIeCTBA. DIEKTPODU3NOIOrNIeCKe NCCIeI0Ba-
HUS ITOKA3bIBAIOT, YTO TAKOI CITOCOOHOCTHIO Kapmo-
BbIe pLIOLI 00JagaroT (Marui et al., 1983), oqHako cBe-
JIEHUST O TOM, UMEIOT JI OJIM3KKE BEIeCTBAa CXOMHBIE
VJIY pa3Hble BKYCOBBIE KAU€CTBA IJISI PHIO, IPUYEM HE
TOJIBKO JIJISI KAPMOBBIX, MTOKa ellé KpaiiHe orpaHuye-
Hbl. Ha nuHe cpaBHEeHMIO MOABEPTHYTHI L-0l-(heHMII-
alanvH u L-B-dernnatannH, HO KaKuxX-JInbo pas-
JINYWit B TIOTPEOJICHUM TPaHy C 3TUMHU U30MepaMu
HaiigeHo He 0bU10. CITOCOOHOCTH pa3andaTh OJIM3KNe
BEIIIECTBA BBISIBJIEHA Yy JIMHSI IIPU MCIOJb30BaHUU
KapOOHOBBIX KUCJIOT — MOTpeOJIeHUE TpaHyJl C MaJie-
MHOBOM M (pyMapoOBOM KUCIOTAMM, MIPEICTaBISIO-
IIMMU COOOI 1IMC- U TPAaHCU3OMEPHI OyTEHIMOBOM
KUCJIOTHI, pe3Ko paziuyaercs. Pa3Hoii BKycoBoii
MIPUBJIEKATEILHOCTBIO IJIsl JIMHS O0JIamaloT TaK:Ke
MaJIeMHOBAasI KMCJIOTa, He MMEIOIIasi JBOMHOM CBSI3U B
MOJIeKyJIie, Y STHTapHasl KUCJIOTa, B MOJIEKYJle KOTOPOIi
Takas cBsi3b IpucyrcrByeT (KacymsH, IIpokomnosa,
2001). OmHako mas1 ropyaka BKycOBasli IpUBJIEKa-
TEeJIbHOCTD 3TUX KUCJIOT — MaJIeCMHOBOI, (hyMapoOBoOii
U STHTApHOIl — TpakTU4YecKu coBmamaer (Tabi. 6).
Jlas momydeHus 0oJiee SICHBIX BEIBOJOB O CITOCOOHO-
CTH KapIIOBbIX pbIO nuddepeHIMpoBaTh OJU3KNE Be-
IIECTBA MO BKYCY HEOOXOIUMEBI JOITOIHUTE/ILHBIC C-
CJIeIOBaHMSI.

OpoceHcopHOE NOBEIeHHE

BceMm ncciienoBaHHBIM BUaM KapIIOBBIX pbIO, Kak
U OOJIBIIIMHCTBY PBIO APYTUX TPYIII, IIPUCYILIE MaHU-
OyJIpoBaHue MUILEBbIMU oObeKTaMu. HeomHokpar-
HBIE CXBATBIBAaHUSI Y OTBEPIraHUs TPaHYJIBI IIPEKAE YeM
OHa OyZIeT MPOoNIoUeHA WJIM OKOHYATEJIbHO OTBEPTHYTA
HauboJjiee xapaKTepHbl IS JIMHSI, Kaplia U Jiella,
MPEAIIOYUTAIOIINX BOTOEMEI CO CTOSTYEH MU CIabo-
TEKy4eil BOOOM U MUTAIOLLIUXCS OTHOCUTEJIbHO MaJlo-
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MTOABVKHBIMY TOHHBIMU OpTaHU3MaMu. MaHUTITYIISI-
LIUU C TPaHyJaMU MeHee XapaKTePHbI IS TUTTMYHBIX
PEYHBIX PbIO — TOJIbsTHA, €JIblIA, TOJIABJIs, [TUTAIOLIMXCS
B YCJIOBUSIX TTOTOKA, TI¢ BBICOK PHCK ITOTEPH TOOBIMHU
n3-3a cHoca TeueHueM. [IpoMekyTouHOoe IMoJIoKeHNe
3aHUMAIOT BEpPXOBKa, 30JI0Tasi pbIOKa, 30JI0TOM Ka-
pacsk u IorBa (Kasumyan, Nikolaeva, 2002).

Yacrora MaHUITYJISILIMI C TUILIEBBIMU O0ObEKTaMU
omnpenensieTcsl He TOIbKO MOABMKHOCTBIO SKePTB W
BBICOKOI1 BEPOSITHOCTBIO YITYCTUTh MX M3-3a IMOTOKA,
HO U apyrumu daktopamu. OTBepraHust U MOBTOP-
HBIE€ CXBaThIBaHUSI MEHEE XapaKTEPHEI IJIs COLIMATIb-
HBIX PBIO, XUBYIIINX I'PYIIIAMU WIX CTasIMU, TOE BO3-
MOXHa BHYTPUTPYIINOBAS MULLIEBasi KOHKYPEHLUUS U
nepexBaTbiBaH1e 00beKTa cocemHUMM ocoosimMu (Kacy-
MsH, MuxaitinoBa, 2014; MuxaitioBa, Kacyms, 2015).
Puck morepmn nuimeBoro oobeKTa BO3MOXEH B YCIIO-
BUSIX IJIOXOM BUAMMOCTU, HAIIpUMEP, MPU BbICOKOM
MYTHOCTU BOJIbI VIV IIPU HAJTUYUU JOCTYITHBIX YKPbI-
TUI, HAIIPUMEP, 3apOCiIeii BOOHOM PACTUTEIBHOCTH,
B KOTOPBIX 3K€PTBA MOKET JIETKO CKPHIThcs. OOuTaro-
11as1 B MMOJOOHBIX YCIOBUSIX HUJIbCKAST TWIISITIUST pell-
KO OTBEpraeT CXBa4eHHYIO I'PaHyJy IS IIOBTOPHOTO
cxBatbiBaHus (Levina et al., 2021). IToBTropHbIe cXBa-
TBIBAHUSI TPAHYJIBI HE XapaKTEPHBI IS PBIO C MJI0OXUM
3peHMEM WU PbIO, ITUTAIOIINXCS IIPEUMYIIECTBEHHO
B CyMepeUHOe 1 HOUHOE BpeMsI, TaKMX KaK Acipense-
ridae u Clariidae (Kasumyan, 2014, 2018). HecomHeH-
HO, UTO TOBEAEHMUE PhIO, MPOSIBIISIEMOE TIPU B3auUMO-
JICICTBUY C MUILNEBEIMI OOBEKTAMU, OIIPEICIISICTCSI CO-
OTHOIIIEHWEM TaKux (paKTOPOB, KaK OTHOCUTEIbHAS
MOABUKHOCTD >K€PTB U HATMYME JOCTYIHBIX IJII HUX
VKPBITHI, TeUeHUEe BOMAbI, ypOBEHb PA3BUTHUS Y PHIO
3pUTEIBHON peleniuy U HajJudue YCAOBUIl IS e€
peanu3ainny, COIMaJIbHOCTh PHIO 1, BO3MOXKHO, IPY-
I'MMM e1lI€ He BBISIBJICHHBIMU (DAKTOPAMMU.

Peunble pbIObI, MUATAIOIIMECS B OCHOBHOM ApU®-
TOM (TOJIbSTH, €JI€ll, TOJIaBJib), YACPXKUBAIOT MUILIEBbIC
00OBEKTHI B pOTOBOI ITOJIOCTU MEHBbIIIE BpeMEeHH, YeM
pBIOBI-OeHTOMaru (JIel, KapIl, JIMHb), HO 3Ta pa3HU-
11a HeBerKa. EcTh pbIObI, 3aTpaynBalolMe Ha BHYT-
pUPOTOBOE TECTUPOBAHUE MUIIY 3HAYUTEIILHO 00JIb-
IIIe BpEMEHH, YeM OCTaIbHBIE — 30J10Tasl phIOKa, 30-
JIOTOI Kapach U HECKOJIbKO MEHbIIIE IUIOTBA 1 TOpUYaK
(Kasumyan, Nikolaeva, 2002). YemM MUMEHHO 3TO MO-
XKeT OBITh 00YCJIOBJIEHO, ITIOKA OCTAETCSI HEBBISICHEH-
HbIM. MOXHO 1oJj1araTh, 4TO JIUTEIBHOE yIepKaHIe
rpaHyJl 3TUMMU pbIOaMU CBSI3aHO C BHYTPUPOTOBBIM
MPOLIECCUHIOM, XapaKTepHbIM IS pblO-OeHTOGAaroB,
KOTOPbIE BBIHYKICHBI 3aTpauyrBaTh YCUJIS M BpeMsI Ha
n30aBJICHHUE OT OECITOIE3HOTO IS TUTAHUS COITYTCTBY-
IOIIIETO JOHHOTO MaTepuaa, CXBaTbIBAEMOTO BMECTE C
et (Sibbing et al., 1986; Callan, Sanderson, 2003).
3oJioTast peIOKa 1 30JI0TOM Kapach IMMUTAIOTCSI OCHTO-
COM, HO 3HAYUTEIbHYIO YaCTh B UX PAllMOHE COCTaB-
JISIIOT TUIAHKTOHHbBIE OPraHM3MBI, CXBaTbIBa€MBIE ITO-
IITY9HO, YTO HEe MpPEArnoaraeT HeoOXOaMMOCTU BHYT-
pupoTtoBoii cenaparyy iy (Holopainen, Hyvarinen,
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1985; Lammens, Hoogenboezem, 1991; Penttinen, Ho-
lopainen, 1992).

HecMmoTpss Ha paznuuus 1O BKYCOBBIM MPEIIO-
YTEHUSIM, 00pa3y XKNU3HHU, HOTPEOISIEMbIM OpPraHU3-
MaM U CTpaTeruy IUTaHUS, I KapIOBHIX PbIO Xa-
pakTepHBI OOIIME YEPTHl B IIPOSIBICHUN BKYCOBOTO
oTBeTa. DTO clieayeT U3 Pe3yabTaTOB KOPPEISILIOH-
HOTO aHaJIM3a CBsI3eil MEeXIy ITapaMeTpaMU pearupo-
BaHMS PbIO HAa TpaHyYJIbI C aMUHOKHUCIIOTaMHu (puc. 2).
VY Bcex 0e3 uckinodeHus: 11 BUAOB pbIO, Y KOTOPHIX
TaKOM aHaIu3 ObLI BHIIIOJIHEH, CBSI3b MEXAY ITOTpeO-
JIEHEM U POIOJDKUTEIbHOCTBIO yaepXKaHUS TPaHyI
B POTOBOM TOJIOCTU MOCJIE MEPBOTO CXBAThIBAHUS U
CYMMAapHO B TeUeHIEe BCETO OMbITa 1 MEXKIY IIPOIOJIKI -
TEJLHOCTBIO TIEPBOTO M CyMMAapHOTI'O yIepXaHUil rpa-
HYJIbI ObLJTa ONMHAKOBOU — MOJIOXXUTEJILHOM U BHICO-
KO nmocTroBepHoii. Yem 0Oojiee mpuBIIEKATEIbLHEL 110
BKYCY TpaHyJibl, TEM MOJIbIIIC KapIlOBbIE€ PBHIOBI HX
VIEPXUBAIOT BO PTY IJsl TeCTUpoBaHuUs. BaxHo
MOOYEPKHYTh, YTO y OOJBIIMHCTBA BUAOB YMCJIO
CXBaTbIBAaHM I, COBEpIIIaeMbIX TP TECTUPOBAHUU, HE
CBSI3aHO CO BKYCOBOI MPUBJIEKATEIbHOCTBIO TPaHYII.
HcknoyeHne cocTaBUIN IUIOTBA, 30J10Tasl phIOKa 1
ropyak, KOTOpbI€ TeM 4Yallle CXBaThIBaJI TPaHYJIbI, YeM
MeHee TIpUBJIEKaTeIbHBIMU OHU OBbUIM TIO BKYCY.
Jpyrue cBsi31 MexXIIy ITapaMeTpaMu OTBeTa Ha TpaHy-
JIBI C aMUHOKHUCIOTAMM — MEXIIY YMCIIOM CXBaThIBa-
HUI U NOTpeOJICHUEM, YMCIIOM CXBaTbIBAHUN U IIPO-
JIOJDKUTEILHOCTBIO TIEPBOrO0 M CYMMAapHOIO yaepxKa-
HUII TpaHyJbl — y OOJBIIMHCTBA  BUIIOB
HEIOCTOBEPHbI, a Y TeX BUIOB, Y KOTOPBIX 3TH CBSI3U
HOCWJIM JIOCTOBEPHBII XapakTep (IUIOTBa, 30J0Tast
pBIOKa, TOpYaK), OHM oTpuliaTeabHbie. Ho mpu uc-
MOJIb30BAHUY TPaHYJI C OPTAHUYECKUMU KUCTOTaMU
y ropyaka BC€ PacCMOTPEHHbIE CBSI3U ObLUIM TaKUMU
Ke, KaK y OOJIBIIIMHCTBA KapIOBBIX PHIO (puc. 3).

HMHTepecHO cpaBHeHME TECTMPOBAHUS I'paHyld B
OIbITax, 3aKOHYMBIIIMXCS 3aJIaThIBAHUEM WU OTKa-
30M OT ToTpebaeHus . Bee KaproBble pbIObI, 1151 KOTO-
DBIX TaKO€ CpaBHEHME ObLITIO BO3MOXHO (KapIl, TJI0TBa,
JINHB, JIEIll, TOpYaK), Tepe/ 3ar1aTbiIBAHUEM YIEPKU-
BalOT I'paHyJIbl B POTOBOI TTOJIOCTU B HECKOJIBKO pa3
JOJIbllle, YeM MpU OTKaze oT nmoTpebieHus. Haubo-
Jiee cuJIbHas 9Ta pa3Hulla y Jellla U Topyaka — COOT-
BeTcTBeHHO B 6—7 1 B 15 (!) pa3. Takoe mToBeaeHME Xa-
pPaKTEPHO U ISl IPYTUX PbIO, HATTpHUMeD TSI TPEXUTION
Gasterosteus aculeatus W NeBITUUTION KOJIOIIEK,
JUIS1 )KeMuayXHoro Trichopodus leerii 1 MpaMOpHOTO
T. trichopterus rypamu (Kacymsia, MuxaiinoBa, 2014;
MuxaitnoBa, Kacymsan, 2015, 2021; BunHorpanckas
u ap., 2017). AnutenbHoe ynep>XXKMBaHUE TpaHyJbl B
pPOTOBOM TIOJIOCTU TIPEIJIOXKEHO TpPaKTOBaTh Kak
CTpeMJICHHE PBIO K 00JIee CTPOroi 1 6e301IM00IHOM
OLICHKE OPOCEHCOPHBIX KauyeCTB MUIIU TIepel 3aria-
teiBanueM (Kacymsar, Mopcu, 1996). BeICTpBIit BBI-
Opoc rpaHyaBl HApyXy B cllydae OTKa3a pbhIO OT I10-
TpeOJieHUsI paccMaTpyUBaeTCsl KaK amarnTauus, mpu-
BonsIasl K COKpallleHWIO MOTePb BpPEMEHM Ha
OLIEHKY OOBEKTOB, KOTOPbIE 110 KAKUM-TO NTPUYNHAM

HE YIOBJIETBOPSIOT TpeOOBaHUSIM PHIO K KA4ECTBY
(KacymsH, IlpoxomoBa, 2001; Levina et al., 2021).
Ho noBengeHne ppIdO B 3THX ABYX pa3HBIX BapHMaHTaX
3aBepIIeHNsT OIThbiTa OoJjiee pasHOOOpa3HO, eCian
CpaBHUBATb YHCJIO CXBAaThIBAHUI, TPEOYIOIIMXCS PhI-
0aM 11 IpUHATHUS penieHus1. KapIl 1 mioTBa coBep-
IafoT MpUMEpPHO B 2—3 pa3a OoJbIlIe IIMKJIOB CXBa-
ThIBAHME—OTBEPraHMe—CXBaTbIBAaHUE Tepel OKOH-
YaTeJIbHBIM OTKa3oM OT IIOTpeOJieHus, JUHb U
rop4yaKk COBEpIIAIOT IMPUMEPHO PABHOE YMCIO IIO-
BTOPHBIX CXBaThIBAHUI B 000MX BapUaHTax, a y Jiela
9Ta pa3HUIIAa CMENIAeTCs B CTOPOHY 0o0jee 4aCThIX
CXBaThIBaHMI nepen moTpedienreM rpanyasl (Kacy-
MstH, Ilpokomosa, 2001; Kasumyan, Sidorov, 2010;
Kacymsn, TunbkoBa, 2013). OTBeThI Ipyrux pbio TaK-
€ pPa3HOTUMHBI — >KEMYYKHbBII 1 MPaMOpPHBbII rypa-
MM COBEPIIAIOT OOJbIIIEe CXBaTbIBAHWIT M OTBEpraHuit
reper 3arIaTbIBaHEeM TPAHYJIbl, @ HAJIbCKAsT TYJISITINS —
B OITBITaX, B KOTOPBIX PEIOBI OTKA3BIBAIOTCS OT IMOTPEO-
Jnenus1 (BuHorpaackas u ap., 2017; Muxaiinosa, Kacy-
msH, 2021; Levina et al., 2021).

3AKJIFTOYUEHHME

KapnioBbeie ppIOBI COCTABISIIOT OCHOBY IIPECHO-
BOOHOI mxTHO(ayHbl BO MHOTUX CTpaHax Mupa. B
Poccuu 3 293 BUmoB pbIO, KOTOPHIC XXUBYT U pa3-
MHOXAaIOTCSI B IIpECHOU Boae, 84 Buaa, T.€. OKOJIO
29%, npuHamnexar K cemeiicrBy Cyprinidae (Atiac ...,
2003). MHorue M3 3TUX PbIO, pa3HOOOpPaA3HBIX 1O
CBOEiI OMOJIOrMM, JOMUHUPYIOT MO YMCICHHOCTU U
SIBJISIIOTCSI BAXKHBIMU KOMITOHEHTaMU1 BOIHBIX 9KOCH -
CTEM, HEKOTOPHIE 13 KAPIIOBLIX PHIO CIIyXXaT 00ObeKTaMU
IIPOMBICTIA, JIIOOUTEILCKOTO PHIOOJIOBCTBA M KYJIBTH-
BUPOBaHUA. B crily 3TUX M APYyTUX IPUYUH UCCIIENO-
BaHMIO PA3IMYHBIX CTOPOH OMOJIOTHHU KAPIIOBBIX PHIO
yaelsieTcss Oonplroe BHMMaHne. Hacrogmas padora
B 3HAYUTEJIbHOI Mepe JTMKBUAMPYET MOYTHU MOJTHOE OT-
CYTCTBHE CBEACHMIA O BKYCOBOM pelLCHLNN KapIOBBIX
PBIO M MX IMILEBOM ITOBEACHUU IIPU OPOCEHCOPHOM
TecTupoBaHuM nuinu. Ha mpumepe oOIenpuHSITHIX
BKYCOBBIX CTUMYJIOB, TAKMX KaK KJIACCUYECKHUE BKY-
COBBIE BeIlleCTBa, CBOOOMHBIE aMIHOKMCIOTEL U Op-
raHUYECKNE KMCIOThI, BXOISIIUX B COCTaB ITUILIEBBIX
OpraHu3MOB, BIIEpBBIE OIpeIcAeHBI BKYCOBBIC IIPE/I-
IMOYTEeHMSI BOCbMU BUAOB pbI0. CpaBHUTEIBHBIN aHA-
JIU3 DTUX U JAPYTUX UCCIEIOBAHHBIX BUIOB yOenu-
TEJILHO IIPOAECMOHCTPUPOBaJ CBOe0Opa3re BKYCOBBIX
MPEAIOYTeHNIT KAPIOBBIX PhIO, BHISIBIJI PAaCXOXICHUE
110 BKYCOBBIM CIIEKTpaM HE TOJIbKO 3KOJOTUYECKU
OJIMBKMX WA CXOOHBIX MO MUTAHUIO PHIO, HO OJIM3KO-
poncTBeHHBIX BUIOB. COBEPIIIEHHO OYeBUIHO, YTO (hH-
JIoreHeTh4ecKasi 6JIM30CTh HE 00ecIeuyrBaeT COBIIa-
JIEHUE WJIN CXOACTBO BKYCOBBIX IIPEIITOYTEHMIA, I BU-
IIbI, HEAAaBHO 000COOUBIIMECS IPYT OT APYyra, MOTYT
pa3nnmyarhbcs. DTO yKa3bIBaeT Ha CITOCOOHOCTh BKYCO-
BBIX IIPEANIOYTEHUI K OTHOCUTEIBHO OBICTPHIM 3BOJIIO-
LIMOHHBIM M3MeHeHUsIM. PaHee aHalOrnyHbIe pe3yib-
TaThl OBUIM MOJIYYEHBI IIPU CPAaBHEHUU BKYCOBBIX
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MpeaNnoOUYTEeHU APYTuX OJUM3KOPOACTBEHHBIX PBHIO
(BuHorpanckas u ap., 2017; Kasumyan, 2018; Mu-
xaiismoBa, KacymsiH, 2021).

BunoBoe cBoeoOpa3ne BKYCOBBIX CIIEKTPOB SIBJISI-
eTcsl BaxKHEHIIIel XeMOCEHCOPHOIT aganTalmeit, obec-
revyurBamplleit n3duparesibHOE MUTAHUE U CHUKCHUE
MEXBUIOBOI IUIIEBON KOHKYPEHILIMM, YTO B CBOIO
oyepenpb MO3BOJISET phIi0aM 0oJice MOJTHO MCITOIb30-
BaTh JOCTYITHBIC NTUILEBbIC pecypchl B BogoéMe. Clie-
JIyeT OTMETUTh, YTO BUOOBASI CIIEH(PUIHOCTh BKYCO-
BBIX CIIEKTPOB KOHTPACTUPYET C OTCYTCTBUEM WJIU CJla-
00 BBIpaX€HHOU y pbIO BUAOBON CHEUDUIHOCTHIO
OOOHSTENBHBIX CIIEKTPOB WJIN 3PUTEILHO PeTyaupye-
Mbix nipennouteHuit (Hsieh et al., 2001; Kasumyan,
2004; Smith et al., 2004; Egger et al., 2011; Ciccotto,
Mendelson, 2016). BDT0 TONOTHUTEIBHO MOTUEPKU-
BaeT BEIYIILYIO POJIb BKyCOBOI pelleInu B obecIie-
YEHUU CEJIEKTUBHOCTH MUTAHUSI U BaXKHOE 3HAUCHUE
9TOI XEMOCEHCOPHOI CUCTEMBI B PETYJISILIUN TPOPU-
YeCKMX CBs3eii pbIO.

B oTiiume ot BKYCOBBIX TIPEANOYTEHUM MUIIIEBOE
MOBeAeHNE, IIPOSIBIsSIEMOE TIPU TECTUPOBAHUM CXBa-
YeHHOI NI, Y pa3HBIX BUIOB KapIOBHIX PBIO MMe-
eT MHoro o6imux 4epT. Bce uccieqoBaHHbBIE BUIbI
TeM JOJIbIIIE YAEPKMBAIOT MUIIEBOII OOBEKT BO PTY,
yeM BBIIIIE €r0 BKYCOBasI IIPUBJIeKaTeIbHOCTh. [1ouTn
y BCEX BUIOB BKYCOBasl IPMBJIEKATEIbHOCTh OOBEKTa HE
KOppEIMpyeT C YaCTOTOM COBEPIIAeMbIX C HUM MaHU-
IMyJISIIUI, KOTOPBIEe MPUCYIIN BceM BuaaM. Bce kap-
TOBbIE PBLIOBI TIepeld 3arjiaTbIBAaHUEM YAEPKUBAIOT
00BEKT MHOTOKPATHO [IOJIbIIIE, YeM IIPU OTKa3e OT
HEero. OTH OYeBUIHbBIE YEPTHI CXOICTBA MOATBEPKIA-
10T BBICKAa3aHHOE TIPEATIOJI0XEHNE O TOM, UYTO MUIIE-
BOE€ MOBEICHME DBOJIIOIIMOHHO 00Jice KOHCEpPBaTUB-
HO II0 CpaBHEHMIO C 0oJee JTaOMIbHOIT BKYCOBOM pe-
LIeTyeii, ObICTpee MPUCIIOCadIUBaIONIEcs] K HOBBIM
YCJIOBUSIM CylllecTBOBaHUs pbio (MuxaiiioBa, Kacy-
MsH, 2021). OmHaKo IIOJIHOE CXOACTBO B MPOSIBICHUU
MUIIEBOTO MOBEACHUS OTCYTCTBYET, €TI0 3JI€MEHTHI
(MaHMIIYJISLAY U yIepXKaHUs 00beKTa) peaaIn3yloTcs
B pa3HOM Mepe Yy phIO, pa3iuyalmuxcs oo0pa3zom
KM3HU WIM TIPUHAIEXKAIIUX K pa3HbIM Tpoduue-
CKUM KaTETOPHUSIM.

KapnioBbie pbIOBI Garogapst CBOeMy OOJIBIIOMY
OMOJIOTMYECKOMY pa3HOOOpa3uio, B TOM YUCJIE B ITU-
TaHWUU, MOTYT CIIyXUTb yIOOHBIMU OOBEKTaAMM IS
MPOAOJIKEHUST UCCIIeIOBAHUI Pa3IMYHBIX aclleKTOB
BKYCOBOI pelIeNIMU PbIO, BBIICHEHUSI X BKYCOBBIX
MPEANOYTEHUIA U TIUILIEBOTO MOBEACHMS.
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HccnenoBanne 6MOXMMHUYECKOTO COCTaBa IBYX BUIOB PHIO — KOPIOIIKU Osmerus eperlanus 1 4epHOMOP-
cko-Kacnuiickoi Tionbku Clupeonella cultriventris, iocjienoBaTeIbHO BCEJIMBIIMXCSI M HATYpaJIU30BaBIINX-
¢ B PRIGMHCKOM BOJOXpaHWIHUIIE BO BTOPOIT mojioBuHe XX BeKa, MOKa3aJlo CYIIeCTBEHHBIC pa3Indus B
cofepKaHUU B UX MBIIILIAX KUPHBIX KUCJIOT. YCTAaHOBJIEHO, YTO B MBIIIIEYHOI TKAHU TIOJIbKM CYMMapHOE
colepxkaHue 3iiko3aneHTaeHoBoi (20:5n-3) 1 moko3arekcaeHoBOI (22:6n-3) MOJIMHEHACHIILIEHHBIX KU~
HBIX KACJIOT MIOYTH B YETHIPE pa3a BhIIIE, YeM Y KOPIOIIKHU. YYUTBIBAsI, YTO KOPIOIIKA U TIOJIbKA MO CBOUM
5KOMOP(OIOTMIECKUM TTapaMeTpaM CXOXH M He UMEIOT CYIIIeCTBEHHBIX pa3Inunii B cOCTaBe MOTpebJise-
MBIX ITUILEBbIX OPraHU3MOB B PBIOMHCKOM BOIOXPaHUJIUIIE, OYEBUIHO, YTO HAOJI0O1aeMbIe PA3JIMYUS B CO-
Iep>KaHUY BBIIIECYTTOMSTHYTBIX KMCJIOT OOYCIOBJICHBI TIPEXIE BCero HacIeACTBEHHOM cocTaBistomeit. [To-
JIyYeHHBIE TaHHBIE IO COCTaBY XXUPHBIX KHUCJIOT BCEJICHIIEB MMOKa3aau, YTO 3aMeHa OJHOTO Yy>KEePOIHOTO
BUIa Ha JpYyroil (KOPIOIIKY Ha TIOJIBbKY) CYIIECTBEHHO M3MEHMIA KauyeCTBO MPOMYKIIMHM BasKHOTO 3BeHA

Tpo(UYECKOM CeTU BOJOXPAHWIMIIIA.

Knroueswie crosa: xoproiika Osmerus eperlanus, Tionbka Clupeonella cultriventris, 4y>kepomaHble BUIBI, TTOJIH-
HEHACBIIIEHHBIE XUPHBIE KMCIOTHI, PBIOMHCKOE BOIOXPAHMJIAIIIE.

DOI: 10.31857/S0042875223010058, EDN: CYXKOJ

Co BTOpO#1 MOJIOBMHBI MPOIILJIOTO BeKa OMOJIOTH-
YyeCKHMe MHBAa3UM YyXXePOIHBIX BUIOB CTaJIU INI00AJb-
HOIT mpo6eMoii yeaoBedecTBa. [1py 3TOM ITOCTOSTH-
HO ¥ MMOBCEMECTHO HaOJromaeTcsd MHTeHCU(UKAIIAS
MHBa3MOHHOTO Mpoliecca, pacTeT U ero Bo3aeiicTBue
Ha aGOpUTEeHHBIE BUILI U 9KOCUCTEMBEI.

OCHOBHBIMU IPUYMHAMU MHTEHCU(UKALIMY NHBA-
3MOHHOTIO IIpoIecca SIBJISIIOTCS KIIMMAaTUIeCKIEe M3Me-
HEHMsSI U aHTPOIIOTeHHbIe Bo3aeiicTBUs. Tak, B Ciay-
yae KJIMMaTUIeCKUX (hIyKTyaluii B KPYIIHBIX PEUYHbBIX
OacceitHax EBpasnu 3a mocnenmnue 50 jer HaOmroma-
JIOCh IO KpalHEN Mepe JiBa MOCJIeN0BaTEIbHbIX U3ME-
HEHMsI HarpaBJICHUSI MTHBa3Mii TMIpOOMOHTOB: B Ha4a-
JIe C ceBepa Ha I0T, a 3aTeM c fora Ha cesep (Slynko et al.,
2002; Cnbiabko 1 ap., 2010; ITonos, 2012). OnHuM U3
TaKUX CIIydaeB SIBJISICTCS MHBa3UsI PHIO B BOIIOEMBI Ce-
BEPHOIO €BPOIIEHCKOr0 MHBA3MOHHOIO KOpMaOpa —
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BopoxpaHwmnia bacceitHa Bonrn. 3meck mocie crpon-
TEJIbCTBA KAHAJIOB M BOIOXPaHWIWII (0Opa30BaHUS
JICHTUYECKUX 9KOCUCTEM) BO BTOPOi1 MojioBUHE XX B.
Habonanach THBA3MsI C ceBepa Ha 10T IBYX IeJiaruye-
CKMX 03¢pHBIX BUIIOB — KOpIomKu Osmerus eperlanus
u psnyiuku Coregonus albula, KOTopble yXe K KOHILY
1970-x rr. noctursim CapaTtoBcKoro 1 Bonrorpaacko-
ro BOOOXpaHWIUIN, chopMUpoBaB (0coOeHHO B PrhI-
GMHCKOM BOIOXPAaHWINIIE) KPYITHbIE CAMOBOCIIPOM3-
BonsiMecs nonyisuuu (AxosieB u ap., 2001). K Ha-
gayry XXI B. YMCIIEHHOCTH 3TUX BUIOB PE3KO yHalia, 1 X
B TTeJIaTaJIA 3aMEHIT FOXKHBII BCeJIEeHEIl — Y4epHOMOP-
cKko-Kacrnuiickasl TionbKa Clupeonella cultriventris, 94To
OBLIO HAIISITHO TIOKa3aHO Ha TpuMepe PHIOMHCKOTO
BonoxpaHwmina (Dgebuadze et al., 2008; ChbIHBKO,
Kusko, 2012; Kusiiiko u ap., 2012) (puc. 1).
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Puc. 1. Jlunamuka peioHoro HaceneHust (N, % oOlieit 6uomacchl) rejaruaniy PoIOMHCKOro BOIOXpaHUIMIIA B KOHIIE XX—Ha-
yajie XXI BB., M0 JTaHHBIM KOHTPOJIbHBIX YJIOBOB IlejJlarnyecKuM Tpajiom MHcTuTyTa 6uosoruu BHyTpeHHux Boa PAH (mo:
Dgebuadze et al., 2008): (#) — xoptomka Osmerus eperlanus, (N) — Tionbka Clupeonella cultriventris, (O) — ipounie BUIHI.

B HacTos1iee BpeMs1 Hayka HakoIluja OOJIbIION
00BEM 3HAHUI TTO UBMEHEHUIO BUIaMU-BCeJICHLIaMU
MECTOOOMTAaHMIA, pa3HOOOpa3us U TPOPUIECKUX Ce-
Teii aKocucTeM. B yacTHOCTH, ¢ IpUMEHEHUEM MO/ -
XOJIOB MPOAYKIIMOHHON TMAPOOMOJIOTUY MOKAa3aHo,
YTO BCEJICHME HOBOTO BUIA MOXET WJIH IIPUBOIUTH K
MepeCcTpOiiKe MUILEBBIX ceTeil (M3MeHEeHUEe HampaB-
JIEHUSI TIOTOKA BellleCTBa U DHEPrUM), WIM K TOMY,
4YTO BCeJieHel 6€300JIe3HEHHO BIIMCHIBAETCSI B HOBYIO
IUTSE ce0sI 9KOCHUCTEMY, BBITIOIHSS PO aOOPUTEHHOTO
BUOA M3 TOH ke (pyHKIMOHaIbHOU rpynmbl (Crooks,
2002; Rodriguez, 2006; Gribben et al., 2013; Tassin,
Kull, 2015). T'opa3zno MeHbIIe BHUMaHUS yIeJISHO
IMOCJIeACTBUSAM I/IHBa3I/II71, CBs3aHHBIX C HEIIPAMbBIMU
B3aMMOJCUCTBUSIMM, B YACTHOCTU C KaUY€CTBEHHBIMU
OMOXMMWYECKIMU XapaKTepPUCTUKAMU BUIOB-BCEIEH-
1eB. Takue B3auMMOAEHCTBYS MOTYT OKa3bIBaTh CYILIE-
CTBEHHOE BJIMSIHME HE TOJIBKO Ha 3KOCHUCTEMY-PEL-
MYEeHTa, HO M Ha CMEXHBIC 9KOCUCTEMBI.

B cBs131 ¢ 3TUM NpeACTaBIsIeT UHTEPEC PACCMOTPETD
CUTYyalluM, KOTa OAWMH BUII-BCEJIEHEL] 3aMEeHSIET B TTH-
1LIEBOI ceTu aOOPUTeHHOTO BWA WU IPYToro BCeJieH-
112 TOTO Xe TPO(PUUYECKOro YPOBHS, HO OHU NUMEIOT Ka-
YeCTBEHHbIE OMoXUMUUecKre pa3nnuust. OMHUM 13 Ta-
KUX Pa3Inuvii SIBJISIETCSl CONEpXKaHWE B OpraHu3Max
9TUX BUJIOB BAXKHBIX B (DU3HOJIOTO-OHMOXMMUYECKOM OT-
HOILIEHWUU BEIlIeCTB, B YaCTHOCTH MOJIMHEHACHIILIEHHbBIX
xupHbIX KuciaoT (ITH2KK) cemeiictBa omera-3 (n-3), a
MMEHHO 3iiko3aneHTacHoBoi (20:5n-3, BIIK) u no-
Ko3arekcacHoBoIt (22:6n-3, IT'’K) kucior.

AIIK n JAI'K saBastioTcst HEOOXOAUMBIMHU KOMIIO-
HEHTaMU MUTAHUSI MHOTHX ITO3BOHOYHBIX JKMBOTHBIX,
BKJTIoUasi pbi0, a Takke uesaoBeka. DI1K sipisiercst 6uo-
XUMHUYECKUM IIPEAIICCTBEHHUKOM CHHTE3a DHIIO-
TOPMOHOB (JIMITMIHBIX MEAIUATOPOB), 3 UMEHHO MpPO-
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CTamIaHAMHOB, TPOMOOKCAHOB 1 JIEMKOTPUEHOB, KOTO-
pBIE€ PETYIMPYIOT BOCHAIUTEIbHBIE U aJUIepruIecKue
peaxkiuu, 00JIEBOM CUHAPOM U COCTOSTHUE CePIeYHO-
cocyauctoit cucteMnl. JII'K peryiupyer cuHTe3 3H-
JIOTOPMOHOB, a TAKXKE SIBJISIETCS] OCHOBHBIM KOMITOHEH-
ToM (OCHOMUITMAOB KIETOYHBIX MeMOpaH HEPBHBIX
TKaHel, BKIIIoYasi KOpy TOJIOBHOTO MO3ra M CeT4aTKy
m1a3 (SanGiovanni, Chew, 2005; McNamara, Carl-
son, 2006; Adkins, Kelley, 2010; Wall et al., 2010;
Norris, Dennis, 2012; Calder, 2018). Takum o6pazom,
Heooxomumoe norpedneHue DIIK u JIT'K ¢ nuieii
~1 r Ha yeJloOBeKa B CyTKM 00ecrieunBaeT MpenoTBpallie-
HUE CepIeYHO-COCYAMCThIX 3a00JIeBaHMIA M HEPBHBIX
paccrpoiictB (Plourde, Cunane, 2007; Harris et al.,
2009; Kris-Etherton et al., 2009; Phang et al., 2011;
Casula et al., 2013; Nagasaka et al., 2014; Calder,
2018; Bernasconi et al., 2021). OCHOBHBIM ITUIIIEBBEIM
ncrounnkoM DIIK n JAI'K mms gyenoBeka sBiseTcs
peiba (Robert, 2006; Adkins, Kelley, 2010; Tacon,
Metian, 2013; Gladyshev et al., 2013, 2015b; Tocher
etal., 2019).

Kaxk n3BecTHO, Tajyieko He Bce BUIBI PHIO MOTYT CITy-
XUTb peaabHbIM IUILEeBbIM UcToUHUKOM ITH2XKK, mo-
CKOJIBKY MHOTME M3 HUX COOEepxKaT CIMIIKOM Majio
3TUX OMOJIOTUYECKM aKTUBHBIX BEIIECTB B Chea00-
Hoit omomacce (Kwetegyeka et al., 2008; Gladyshev, Su-
shchik, 2019). [eiicrButensHo, conepxanue [THKK B
MBIILIEYHOM TKAaHU Pa3HbIX BUIOB PbIO MOXET pa3jin-
yaTbcs 0osee ueM B 200 pa3, ¥ MPpUYUHBI CTOJIb 00JIb-
1110i1 BapuabeIbHOCTU MOT'YT ObITh pasHbiMu (Glady-
shev et al., 2013, 2018). CuuTaeTcst, YTO comepKaHue
BI1K u ATI'K B pbibax KOHTPOJUPYETCS TeHEeTUYe-
CKUMMU (MPUHAIIEKHOCTBIO K Pa3HBIM TaKCOHaM) U
9KOJIOTMYECKMMHU (PaKTOpaMM, BKIIIOYAs XapakTep
nutaHus (Ahlgren et al., 2009; Tacon, Metian, 2013;
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Vasconi et al., 2015; Gladyshev et al., 2018). Yto kaca-
etcs paznuuuii B cogepxkanuu [TH2KK, BeI3BaHHBIX
pa3HOIf TAKCOHOMMYECKOI IIPUHAJICKHOCTBIO, Y YIIO-
MSIHYTBIX BBIILIE 9y>XKEPOOHBIX BUIOB, KOPIOIIKHA W
TIOJIBKU, TO CBEACHMIA 00 X XKUPHOKMCJIOTHOM COCTa-
Be B JIUTepaType OOHAPYKWUTh He yaajoch. OmHaKo
MMEIOTCSI TAaHHBIE O CYIIECTBEHHBIX Pa3N4MsIX B CO-
nepxanuu DK u AI'K y npyrux npencraBuTesieii ce-
MEICTB, K KOTOPBIM OHHM OTHOcATCS: Osmeridae (ko-
promka) u Clupeidae (tronbka) (Gladysheyv et al., 2018).

Llesb paGoThI — CpaBHUTH cocTaB (% OOILIEi CyMMBbI)
U colepxXaHue (MI/T ChIPOl MacChl) XUPHBIX KHCIOT
(2KK)) B MBIIIIe9HOM TKaHW BUAOB-BCEIEHIIEB, OOMTaIO-
IIMX B PBIOMHCKOM BOJOXpaHWJIMILE — YEPHOMOPCKO-
KACIUIICKOM TIOJIBKY 1 KOPIOILIKM, a TAKXKE pACCYMTATh
HakoruieHue [THXKK (cymmer DIIK n AI'K), koTopsie
MOTEHIIUAIEHO MOTYT OBbITh U3BJIEUEHBI C TTPOMYKIIUCA
MeIarn4ecKmx pbl0 BOJOXPAHWIMIIIA.

MATEPUAJI U METOIUKA
OT160p npo6

Martepuan coopaH B PeIOMHCKOM BOIOXpaHUJIU-
e (BepxoBbsi p. Bonra). OT/iioB pbl® MpOU3BOAUIN
MejJlaruueckKuM TpajioM (BEpTUKAIbHOE PACKPBITUE TTPU
TpajeHuu 1.5 M, ropu3oHTajIbHOE — 12 M, sTyesl B KyTKe
5 mm). I[TpoGEI B3saTHI y 20 3K3. 4epHOMOPCKO-KACITHIi-
ckoii Tionbku 19.10.2019 1. 1 y 12 3K3. KopromKu (0K-
Ts16pb 2020 1.). MeTompbl rojieBoro coopa 00pasiioB Mbl-
IIEYHOM TKAHU PbIO, MPOOOIOATOTOBKU U BBIMOJHE-
HUSI XpoMmaTorpauyeckoro aHajin3a cocTaBa XXUPHbIX
KUCIOT noapoOHo omnucaHbl paHee (Gladyshev et al.,
2020). s GMOXMMHUUYECKOTo aHan3a Opaiu BbICEUKU
MbILIeYHOM TKaHu Mmaccou 0.7—2.0 r mon COMHHBIM
TJTABHUKOM Y KaXKJI0To 3K3eMILIsipa pbi0. Briceuku rmo-
MellaJIv B cMech XJiopodopm : MeTaHo: (2 : 1 110 00bE-
My, 2—3 M) 1 XxpaHuIu Tipu temmneparype —20°C.
ITpoGbl B TEpMOM30JMPOBAHHBIX KOHTEWHEpax C
XJIaIar€HTOM JIOCTAaBJISIIU B JIAOOPATOPUIO B TEUEHUE
1—2 HemeJb M aHAIM3UPOBAIM B TeYeHUE 3 MecC.

Anamu3 2KMPHBIX KHCJIOT

DKCTPaKLUIO TAIIMAHON (PpaKIIMKU U3 MBI PbIO
MIPOBOIMIN CMEChIO XJIopoopMa M METaHOJIa B CO-
OTHOILIEHUU 2 : 1, MogpoOHO MeToAMKAa OIMcaHa pa-
Hee (Gladyshev et al., 2020). Kpatko: akcTparupoBa-
HY€ IIPOBOIVJIN TPYDKIBI U3 CHIPOM MAacChl, OPLIMSIMU
cMecH xJiopochopMa M MeTaHoJ1a 1o 5—7 MJI, C OMHOBpeE-
MEHHOUN MEXaHUYECKOM TOMOT€HM3AlIMEN CO CTEKIISIH-
HbeiIMM OycuHamu. Ilopumu 3KcTparupymolieil cMecu
00BEeOAUHSIIIN U (PUJIBTPOBAIU Yepe3 CI0M 0€3BOAHOTO
Na,SO,, nanee ynansuiv pacTBOpUTEIN Ha POTOPHO-Ba-
KyyMHOM ucraputesie. JIunuabl pactBopstid B 0.8 M1
MeTaHoJibHOoTOo pactBopa NaOH koHueHTpaluei
8 r/11 1 nomelany Ha 10 MUH Ha BOJSIHYIO OaHIO TTpU
90°C, panee mUNUIbI 3TepUULIMPOBAIU IIPU 100aB-
neHuu uzbbitka 3%-Horo pacrBopa H,SO, B reueHue

12 MmuH 11pu TOM XKe TeMmmiepatype. IlomydenHnie me-
TUJIOBbIE 3(UPHI XKUPHBIX KucIoT (MBO2KK) skcTpa-
TMPOBaJIM U3 CMECHU ABaXKIbl MOPLISIMU TeKcaHa 110
2.5 MJI ¥ TIpPOMBIBAJIM ABAXXABI 5 MJI HACBIIIIEHHOTO
pactBopa NaCl. ekcaHOBBIN pacTBOp, CoOAep>KaIIN
MBXKK, ocylianu npornycKaHueM 4epes cioit 6e3-
BonHoro Na,SO,, rekcaH BbIlIapuBaid HA POTOPHO-
BakyyMHoM uctniapurteie. [lepen xpomaTorpadpuye-
ckuM aHanmm3oM MBO2KK BHOBE pacTBOpPSIIIN B MaJIOM
00BEMeE TeKcaHa.

Anamu3 MB2XKK mpoBoauim Ha ra3oBOM XpoMa-
Torpade ¢ Macc-CHeKTPOMETPUIYECKUM JIEeTEKTOPOM
(Momeib 6890/5975C, “Agilent Technologies”, CILIA).
st aHaIM3a IPUMEHSUTA HECYIIINI Ta3 — TeJINiA, BBO C
JIeJICHUEM TI0TOKa, KaImuisspHyto KonoHKy HP-FFAP
JmHo 30 M 1 BHyTpeHHUM auaMmeTpom 0.25 mm. Mc-
MMOJTb30BAJIN CICAYIOIIUUM TeMITEpaTypHBII PEKIM:
nzorepMaibHo 120°C B TeueHue 3 MUH, MOIBEM OO0
180°C co ckopocTbto 5°C/MUH U yaepXXHUBaHUE B Te-
yeHue 10 MmuH, BTopoii moabeéM 1o 220°C co ckopo-
cTbi0 3°C/MUH U 5 MUH U30TEPMAaTbHO, (PUHAJIBHBII
nmoabeéM 1o 230°C co ckopocTtbio 10°C/MUH U yaep-
kuBaHue 30 MUH, TeMIlepaTypa y3ja BBoIa 1 MHTeP-
deiica 230°C; sHeprus vonusauu gertekropa 70 3B,
CcKaHupoBaHue B tnana3oHe 45—500 aTOMHBIX eAUHMII.
HMnmeHTHhUKALIMIO TTMKOB XXKUPHBIX KUCIIOT OCYIIECTB-
JISUTA TIO TIOJTyYeHHBIM MaccC-CITeKTpaM CpaBHEHUEM UX
¢ nuMmetrolumucs B 6a3e maHHbix NIST-2005 (“Agilent
Technologies”, CIIIA), a Takke CpaBHEHHUEM BpeMEH
yIep>XXMBaHUSI C TaKOBBIMM cTaHzaptoB (“Supelco”,
CIIIA). KonuuecTBeHHOE coiep>KaHUe KUPHbBIX KUC-
JIOT B 00pa3iiax onpeaesisuia 110 BETMYMHE TTMKa BHYT-
pPEHHEero cTaHIapTa, METUJIOBOTO 2(rpa HOHageKa-
HoBoit kuciotsl 19 : 0 (“Sigma-Aldrich”, CILIA), puk-
CHPOBAHHOE KOJIMYECTBO KOTOPOI TOOABIISUTH B TTIPOOKI
repen IKCTpaKIMe TUTUIO0B.

Pacuér npoaykuuu pui6 u Hakomiennsa [TH2KK

Pacuér mpomykuuu paccmaTpuBaeMbIX BUIIOB
(F, T M3 ron~!) KaK 1S nearn4ecKux phlo-TUIaHK-
TO(aroB NPOBOIUIN Ha OCHOBE JAHHBIX JIUTEPATYPhI
110 TIPOAYKIIMYA KOPMOBBIX OPTaHU3MOB 300IIJIaHKTO-
Ha 3a BereTaumoHHBIN niepuoxn (Jlazapesa, CokonoBa,
2015) o o6uenpunsaToii dopmyne': F= P(1/k,)k;,
rae P — npomykuust 300ruiaHKToHa (r M 2 rog 1); k, —
KOpPMOBOi1 koadduUILIUEeHT; k3 — TToKa3aTeab UCIIOJb-

1 Mertoauka onpeneaeHus MOCAeACTBU HEraTUBHOIO BO3IEi-
CTBWUSI TIPU CTPOUTENILCTBE, PEKOHCTPYKIIUM, KAITUTATLHOM pe-
MOHTE OOBEKTOB KAalMUTaJIbHOTO CTPOUTEILCTBA, BHEIAPECHUU
HOBBIX TEXHOJIOTUYECKUX TPOIIECCOB U OCYIIECTBICHUM WHOU
NeATeIbHOCT Ha COCTOSIHME BOIHBIX OMOJOTUYECKUX pecyp-
COB M Cpe/ibl UX OOUTaHMSI U Pa3pabOTKA MEPONPUSITUIL TIO
YCTPAHEHUIO MOCJIEACTBUIA HETaTUBHOTO BO3IACUCTBUS HA CO-
CTOSTHUE BOJTHBIX OMOJIOTUIECKUX PECYPCOB M CPENbl UX OOUTA-
HUs1, HATIPaBJIEHHbBIX HA BOCCTAHOBJICHUE UX HAPYILIEHHOTO CO-
crosiHusi. YTBepxkneHa [Ipukazom PocpriGonoseTBa ot 06 Mast
2020 1. Ne 238 (https://legalacts.ru/doc/prikaz-rosrybolovstva-
ot-06052020-n-238-ob-utverzhdenii-metodiki/).

BOITPOCHI UXTUOJIOTUMU  TOoM 63 Ne 1 2023
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Puc. 2. Pe3ynbTaThl KAHOHUYECKOTO MHOTOMEPHOTO KOP-
PECIIOHIEHTHOTO aHaJn3a YpPOBHEH XKMPHBIX KHUCJIOT B
6uomacce (MbllIeyHOI TKaHu) TonbKu Clupeonella cul-
triventris n xopiowiku Osmerus eperlanus n3 PeiOMHCKOTO
BOJIOXPAHWIMIIA: & — KUPHBIE KUCJIOTHI, O — PHIOHL: (@) —
TIOJIbKA, (A) — Koprolka. J1os o0bsICHEHHON Tucnep-
cuu (nHepimu) mo ocu 1 — 89.3, mo ocu 2 — 5.3%; X2 =
=458.3, yucno crerneHeit ceodoasl — 713. P2KK — pas-
BetBia€HHbIe, [THXKK — monamMHeHachlllleHHbIe KUPHbIE
KHUCJIOTHI.

30BaHMS KOPMOBOM 6a3kl peioamMu. YncieHHbIe 3Ha-

yeHus k, U k; Uit PBIGMHCKOTO BOJIOXPaHMIIMIIA® CO-
CTaBJIAIOT cooTBeTCcTBeHHO 8.00 1 0.45.

Pacuér nakomnenus ITHXKK B 6umomacce powio

(E, Mmr M3 ron™!") mpoBonuiu no ¢opmyne: E =
= F(CKOPNKOP. + CT}OJ'[NT]OJ'[. + CHPO‘{.NHPO‘{.)’ r’I[e CKOP.’
2 Tam xe.
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Crion. ¥ Cipoq. — conepxanue ITHXKK (cymmbr DIIK +

+ ATK, Mr r~! ceIpoii Macchl COOTBETCTBEHHO B KO-
PIOIIKE, TIOJNBbKE U IMPOYUX ITeJIarndecKnx peioax Poi-
OMHCKOro BOAOXpAaHWIMIIA); Nyop, Nyon B Nypoy —
JIOJISI COOTBETCTBEHHO KOPIOIIKM, TIOIBKHU U IIPOYMX
pBIO B OMoOMacce IIeJJarmyecKux pel0 PrIOMHCKOTO
BopoxpaHuauina. Yucnenuoie sHadeHUst Cy,, ¥ Cy
OMpeNENsAIA B HacTosALIel pabore, sHaueHUe Cpo,

(2.8 Mr ') B34TO M3 HJAHHBIX JIUTEPATYPHI KAK CPEJI-
Hee mis1 peiO oTpssigoB Cypriniformes u Perciformes
(I'napgprmeB, 2021), MOCKOJIBKY HMPEACTABUTENN ITUX
OTPSIIOB COCTAaB/ISUIA OCHOBHYIO Maccy “Ipouymx”
pb10 B niepuon (1971—2004 rr.), aj1s1 KOTOPOTO MPOBO-
munn pacuyeTsl (Dgebuadze et al., 2008). YncieHHbIe
3HAYCHUS Ny, Nyjon M Nypoy 0151 19712004 1. ObLIM
B3Thl U3 JUTepaTypHbix AaHHbIX (Dgebuadze et al.,

2008) (puc. 1).

CratucTuyeckas o0padoTka

Kputepuit KonmoropoBa—CMupHoOBa IpuUMeHsI-
JIN TSI TIPOBEPKU HOPMAJIBHOCTU PACHPEIEIICHUS,
kputepuil CThloAeHTa — IJIsi CPaBHEHUS 3HAYECHUM
CpEMHUX B HE3aBUCUMBIX BhIOOpKax. KaHOHMYeCKUiA
MHOTOMEPHBII KOppecroHAeHTHbIH aHanu3 (Legen-
dre P., Legendre L., 1998) npumeHsIn 111 CpaBHEHUS
COCTaBa XUPHBIX KUCJIOT. Pacu€Thl M BU3yaIM3alLIUIO
JTAHHBIX TPOBOJIVJIN C UCIOJIBb30BAHUEM MPOTrpaMM-
Horo naketa STATISTICA 9.0 (StatSoft, Inc., USA).

PE3YJIBTATbI

Pesynbrartel aHaimM3a MoOKa3ajiu CYIIECTBEHHBIE
pa3IM4usI COCTaBa XKUPHBIX KUCIOT B MBILIICYHBIX TKa-
HSIX TIOJIbKY 1 Koprowku (puc. 2). ITo ocu 1, otobpaxa-
IOIIel OCHOBHYIO IOJIIO MHUCIIEPCUM B MHOTOMEPHOM
npocTtpaHcTBe Mexkay 24 KK, HanOoblme pa3inaus
MIPOCIIEXUBAIOTCS MEXIY MUHOPHBIMU KHUCIOTaMH
20:2n-6 u Y20:1, ¢ onHoii ctopoHbl, 1 20:4n-6 — ¢
npyroii. Takke TOCTOBEPHO pa3iuvaiuCh YpOBHU KKC-
JIOT, HArOIINX 3HAYMTEIBHBIN BKJIAm B OOIIYI0O CyMMY
XK, a umenno 16:1n-7, 18:1n-9, 18:3n-3, 18:4n-3 u
20:5n-3 (tabnuia). Cymma KK y TionbKu Obl1a 10-
CTOBEPHO BbIIIIE, YeM y Koprowmku (tadnuua). Co-
nepxanne DIIK + II'K B MpIIIax TIoJbKu ObLIO TO-
CTOBEpPHO BhIlIIe 10 KpuTepuio CreioneHTa (p < 0.001),
yeM TakoBoe y Koproiiku (7.67 = 0.46 npotus 1.99 *
%+ 0.15 mr r!). Takum 06pa3oM, 11l pacYETOB Ha-
komienus ITHXKK B 6momacce prId ObIIN OTIpee-
JIeHBI caenytoniue BeuduHbl: Cp, = 7.67 Mr ' u

C., =199mrrl.

KOp.
IMponykius peid nejgaruaiyM BOOOXpaHWIMILA TIpe-
TepIeBaia IByKpaTHbIe n3MeHeHus B 1970—1980-¢ rr.
U ocTaBajach MOYTU Heu3MeHHou B 1995—2004 rr.
B 1o xe Bpems HakoruieHue ITH2XKK B 6uomacce prio
B 2000-¢ IT. yBeIMYMIOCH IIOYTH B IBA pa3a o cpaB-
HEHMIO C TIPEAIIeCTBYIONINM nepruoaom (puc. 3).
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3HaueHust (M + m) ypoBHs (% o06111eit CcyMMBI) I cyMMa (MT/T CBIPO MACChI) SKUPHBIX KUCJIOT B MBIIIIEYHOI TKAaHU TIOTb-
ku Clupeonella cultriventris (n = 20) u koprowku Osmerus eperlanus (n = 12) u3 PBIGMHCKOr0o BOAOXpaHWJIMUIIA, U TOCTO-

BEPHOCTD pasuuuii cpeqHux (p) mo kpurepuio CThiomeHTa

Kupnas kuciaora Tionbka Kopromika p
14:0 2.61 £0.09 1.35£0.06 <0.01
15:0 0.40 £ 0.01 0.51 £0.01 <0.01
16:0 19.79 £ 0.34 20.20 £ 0.42 >0.05
16:1n-9 0.52+0.02 0.46 £ 0.03 >0.05
16:1n-7 6.49 +£0.26 3.52£0.20 <0.01
15-17P3KK* 1.47 £0.04 1.69 = 0.06 <0.01
16 TTHXKK™ 1.16 £ 0.07 0.39 £ 0.04 <0.01
17:0 0.53+£0.01 0.78 £ 0.02 <0.01
18:0 4.06 £0.17 4.11 £0.12 >0.05
18:1n-9 31.88 £ 0.56 11.17 £ 0.31 <0.01
18:1n-7 3.73 £0.08 4,99 +0.15 <0.01
18:2n-6 1.60 £ 0.04 1.28 £0.03 <0.01
18:3n-6 0.16 £ 0.01 0.15£0.01 >0.05
18:3n-3 4.09 £0.10 2.68 £ 0.11 <0.01
18:4n-3 2.50 £ 0.08 1.24 £ 0.08 <0.01
¥20:1 0.35%+0.01 0.07 £0.02 <0.01
20:2n-6 0.13 £ 0.01 0.02 +0.01 <0.01
20:4n-6 1.38 £0.04 6.57 £0.18 <0.01
20:4n-3 0.43 +0.01 0.43 +£0.02 >0.05
20:5n-3 7.33£0.15 23.93 £ 0.53 <0.01
22:5n-6 0.71 £0.04 0.87 £ 0.06 <0.05
22:5n-3 0.39 £ 0.02 1.28 £ 0.07 <0.01
22:6n-3 5.99 +0.49 7.38 £0.50 >0.05
24:1 0.29 £ 0.02 0.10 £ 0.02 <0.01
CyMMa KUPHBIX KUCJIOT 60.3 +4.70 6.3 +0.50 <0.01

IIpumeuanne. M + m — cpeqHee 3HaUYECHUE U €T0 OLIMOKA, # — YUCIIO P00, * pa3BETBIEHHBIE XKUPHBIE KUCIOTHI, ** MOJTMHEHACHIIIEH-

HBIC XKMPHBIC KUCJIOTHI.

OBCYXIEHUE

Kopromka Bceaunnach B PeIOMHCKOE BOJOXpaHU-
Jmiie B Havasie 1940-x romoB, B caMoM Hadaje Qop-
MmupoBaHus Bogoxpanuaniia (ITonayonsrii, 1971), u
OBICTPO 00pa3oBaja MHOTOYUCIEHHYIO TTOIYJISILIMIO,
YUCJIEHHOCTh KOTOPOM CTajla CHUXATbCS JIMIIb K
KoHIty 1990-X rogoB, 4TO CBSI3BIBAIOT C ITI00AILHBIM
noteruieHueM (I'epacumos, UBaHoBa, 2015). Tionbka
BIIEpBbIE ObIJIa OOHapy>XeHa B PBIOMHCKOM BOOOXpa-
Huuie B 1993 r. n yxe k Hagany 2000-x ctana noMu-
HUPOBATh MO YHUCJICHHOCTU B PHLIOHOM HACEJICHUMU
nejgaruanu Bomoéma (puc. 1). HucieHHOCTh 000ux
BUIOB Ha MPOTSKEHUY BCEX JIET T1OCTIE BCEJIEHUS CUJTb-
HO (JIyKTyupoBaJia, HO TIojibKka ¢ KoHLa 1990-x rr. co-
xpaHsieT cBo€ nomuHupoBaHue (I'epacumos, Kapa-
06aHoB, 2015).

O6a Bujga OOUTAIOT B MeJlarMalii U SIBISIIOTCS
naHkrodaramMu. OIHAKO Ha OCHOBE JAHHBIX O COJIEP-

XKAHUU W COOTHOLIEHUU KUPHBIX KHUCIOT MOXKHO
MpearnoaraTb, YTO OHU Pa3IMYarOTCs IO CIIEKTpaM
nutaHus. JeiicTBUTENIbHO, B OMoMacce TIOJBKU 00-
HapyXeHbI JOCTOBEPHO 0o0Jiee BLICOKME YPOBHU XKUP-
HbIX KucioT Y,20:1, KoTopble MPUCYTCTBYIOT B CECTOHE
PbI6MHCKOrO BOJOXpaHUINIIA U MOTYT paccMaTpu-
BaThCSI KaK MapKephl IMJIAaHKTOHHBIX Korernon (Maxy-
ToBa u ap., 2008). Takke B 6MoMacce TIOJBKU 3ape-
TUCTPUPOBAHBI IOCTOBEPHO 00Jiee BHICOKME YPOBHU
18:3n-3, Mmapkepa 3eJ€HBIX BOOIOPOCJIEH N ITMaHOOaK-
Tepuit, u 18:4n-3, mapkepa Xxpu30(MOUTOBBIX U KPUII-
ToUuTOBBLIX Bogopocieii (Ahlgren et al., 1992; Des-
vilettes et al., 1997). Hanmporus, B OoMacce KOPIOIIKHA
OTMeYeH JOCTOBEPHO 00Jiee BHICOKUI ypOBEHb apaxu-
TOHOBOI KUCITOTHI 20:4n-6, KOTOpast pacCMaTpUBACTCSI
KaK MapKep aUIOXTOHHOTO OPraHMYeCcKOIo BeIlecTBa
HazeMHoro npoucxoxaeHus (Gladyshev et al., 2015a).

B 6romacce Koprolku oOHapyKeHO TaKxke 60-
Jiee BBICOKOE TpolieHTHOoe coaepxkanue DIIK, yacto

BOITPOCHI UXTUOJIOTUMU  TOoM 63 Ne 1 2023
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Puc. 3. Ilunamuka npoaykuuu (F, M3 r0ﬂ_1) PBIOHOTO
HaceJieHns nejaruany PeionHcKoro BomoxpaHwinina (a)
¥ HakoruteHue (£, Mr M~ ° rom ') B GuoMacce pbI0 IMoJjm-
HeHachIEHHBIX XUpHbIX kuciaoT (DI1K + JT'K) (6) B
koHIlle XX—Hauvaie XXI BB.

paccMmarpuBaeMoil Kak Mapkep nuatomeit (Dijkman,
Kromkamp, 2006). OnHako, BO-IIEPBBIX, BHICOKUIA
ypoBeHb DIIK B MBINIIAaX KOPIOMIKK CONPOBOX-
JaJicsl OTHOCUTEIbHO HU3KUMU BeJImuynHaMu 16:1n7,
16ITHXKK, 14:0, TaxKe SABIAIOIIMXCS MapKepaMu Jua-
ToMOBBIX Bomopocieit (Dijkman, Kromkamp, 2006);
BO-BTOPBIX, BAXKHO OTMETUTH, UTO cymMMa KK Tionb-
KU, OTpaxarolasi 6;1aronpusiTHOCTb MUIIEBBIX YCIIO-
Buii (Ahlgren et al., 1996), 6bI1a TTOYTH Ha TTOPSIOK
BBIIIIE, YeM Y KOPIOIIKM (Tabauiia). UMeHHO B CBSI3U
C HU3KUM conepxaHueMm obuux KK, HecMOoTpst Ha
BBICOKUIT TIpoLIeHTHEIN ypoBeHb DIIK, e€ comepka-
Hue (Mr ! chIpoif Maccel) B OroMacce KOPIOLIKU
OBLIO JOCTOBEPHO HILKE, YEM Y TIOJILKH.

BeposiTHO, Yy KOPIOIIKY TP HU3KOM YPOBHE CyM-
MBI 2KK 6onbmnHeTBO KK Mcnosib3oBaauch ajis 1o-
JIyJ4eHUsI SHEPTUU Yepe3 Mpouece -OKUCaeHusI, TO-
rma kKak dusmonorndeckm BaxkHas DIIK coxpans-
Jachk B ocdonaumnuaax KJICTOUYHBIX MeMOpaH U e€
noist (% cymMmbl 2KK) cOOTBETCTBEHHO yBeIWUYKMBa-
Jack. bosee OaronpusTHBIE NUILEBbIE YCIOBUS IS
TIOJIKY TaKXKe MOATBEPXKIAITCS JOCTOBEPHO OoJiee
BBICOKMM YpoBHeM B coctaBe e¢ KK ojernHoBoOIt
KuciaoThl 18:1n-9 (tabauia). U3BecTHO, YTO OJIEMHO-
Basl KHMCJIOTa Haubojiee MHTEHCUBHO MCHOJb3YETCS
I71s1 KatabonmaMa cpenu npounx KK, saBisasich xapak-
TepHOI cocTaBstoleit 3anmacHbeix aunuaoB (Tocher,
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2003). Tak, rmoka3aHa BaxkHasl pOJIb OJICMHOBOI KHMCJIO-
THI B KAYECTBE DHEPreTHMYECKOro TOILTMBA MBIIIECUHBIX
TKaHei1 pbI6 npu 11aBaHuu (McKenzie et al., 1998).

Takum oOpa3oM, COTIaCHO aHaJIM3y MapKepHBIX
KK, B ocHOBaHUM TpOhUYECKON LIEeNU TIOJbKU Ha-
XOJSITCS 1IMaHOOAKTepUHr, 3eJi€Hble, KPUIMTODUTO-
BbI€ U XpU30(UTOBBIE BOIOPOCIH, YTUIN3UPYEMbIE B
3HAYUTEJIbHOU CTETIEHUW Yepe3 KOMeIoa, ToTaa Kak
B TpohUUeCKOl LieNU KOPIOUIKNA B CPAaBHUTEJIbHO
OoJibliIeit CTeTIeH TIPUCYTCTBYET AJUIOXTOHHOE Opra-
HUYECKOE BEIECTBO.

B otnimume ot ananmnsa MmapkepHbIX KK, orpaxa-
IOIIUX ACCUMWJIMPOBAHHYIO MUIIY, WCCIASAOBAHUSI
CHEKTPOB MMUTAHUS TIOJIBKM Y KOPIOIIKM Kjlaccuye-
CKUMU MeToAaMu (aHAJIM3 coAepKaHUs MUILIEBOrO
TpakTa, TO €CTh HE ACCUMUJIMPOBAHHOIA, a TIPOIJIO-
YEeHHOM MUILN) TTOKa3aIu, YTO 10 OCHOBHBIM O0OBEK-
TaM [MATAHUSI 3TU BUAbI B PELIOMHCKOM BOIOXpaHUIIN -
1Ie TIpakTUYeCKU He oTandaroTcsi. OCHOBY MUTAHUS
KOPIOIIKHU B JIeTHUM nepuo 10 1970-x ronoB coctaB-
Jstma Bosmina sp., Leptodora kindtii, Daphnia sp., Bytho-
trephes longimanus; BECHOI B TTUTAaHUW KOPIOIIKU OT-
MedeHbI BecioHorue padku (Copepoda) ¥ TMIMHKA
xupoHomun (Chironomidae). KpymHbie ocoou crap-
X BO3PAacCTOB (KOTOpPbIE MPaKTUUECKU MCUYE3NIU C
1970-x rT.) NOTPEOsIN JUUMHOK U MOJIOAb PhIO,
BKJII04asi ocooeit cBoero Buaa (MBanona, 1982; I'epa-
cumoB, MBanosa, 2015). C 2000 mo 2009 rr. cocTtaB
MWL TIOJBKU OCTaBaJICS TIOUYTU Heu3MeHHBIM. Oc-
HOBHYIO nuiy cocTaBisin kiagouepsl (Cladocera:
Bosmina sp., Daphnia sp., Bythotrephes longimanus, Lept-
odora kindtii), BTopocTerieHHyI0 — Komneronbl (Hetero-
cope sp., Eudiaptomus sp. u maccoBnie BunbI Cyclopoi-
da) (Kusiko u ap., 2012). Takum o6pa3oM, COmIacCHO
BU3YaJIbHOMY aHAJIN3y COIEPKMMOTO ITUIIEBOTrO TPaK-
Ta, CyIIECTBEHHBIX PA3JIMYMil B TUTAHUU KOPIOIIKU 1
TIObKY B PEIOMHCKOM BOJOXpaHUJIUIIE He OTMeUe-
HO. OUeBUIHO, UTO B CBI3Y C UMEIOIIIMMUCS PACXOXK-
JIEHUSIMU B OLICHKE CIIEKTPHI ITUTAHUS TIOJbKU U KO-
PIOIIKM B PEIOMHCKOM BOJIOXPaHWIHILIE TPEOYIOT NaJTh-
HEMIIero n3y4eHusl.

Mb1 BrniepBble U3MEPWIN COIEpPXKaHUE CYMMBI
DIIK + ATK (Mr ') B MbllIEYHOM TKaHU (CHEL00-
Holi buomacce) nByx BunoB (C. cultriventris u O. eper-
lanus) n ycranHoBuin, 4to cogepxkanue 3tux I[THXKK
B OMoMacce TIOJIbKU MOYTH B YEThIPE pa3a BhIllEe, YEM
TakKoBO€ Kopioliku. Kak ObLIo OTMEUEeHO BHIIIIE, CO-
riaacHo maHHBIM MeTa-aHamm3a (Gladyshev et al., 2018),
Ha cogepxanue DIIK n JII'K B 6momacce prid Ham-
OoJblliee BAUSIHUE OKa3bIBAIOT (PUIOTEHETUYECKUE
(MMpUHAAIEXHOCTh K OIpeneJeHHON TaKCOHOMUYE-
CKOI1 rpymiie) (akTopbl, TOraa Kak 3KOMOp(OI0ri-
YeCKMe UMEIOT JIMIb BTOPOCTENIEHHOE 3HAYEHUE. YUu-
ThIBasl, YTO KOPIOIIKA U THOJIbKa MO CBOMM 3KOMOpP(hO-
JIOTMYECKUM TapaMeTpaM JI0BOJIbHO CXOXU — MEJIKUe
rnejarudyeckue pbiObl, MUTAIOIIMECSI B OCHOBHOM
MJaHKTOHOM, — OYEBUIIHO, YTO HaOI01aeMble pa3-
mrung B conepxannm DIIK m JII'K oOyciioBieHbI
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MpeXIIe BCeTo HACIEACTBEHHOM COCTaBIISIONICH, YTO
NOATBEP>KIaeT BbIBOALI MPOBEAEHHOIO paHee MeTa-
aHanm3a. CiaeayeT Takke OTMETUTD, UTO Y UCCIEI0-
BaHHBIX paHee OJIM3KUX BUIOB MPEACTaBUTENICH ce-
MEMCTB, K KOTOPBHIM IIpUHAIJIEXaT TIOJbKAa M KO-
pIoIIKa, TaKxKe MMENIUCh pasjindusi B COMepXKaHUU
BIIK + JAI'K, coBmagaromume ¢ TeHASHIMEH, ycTa-
HOBJIEHHOM B HallIei paboTe: IJIsI BOCTOYHON CeNbIn
Clupea harengus pallasi onybJMKOBaHbI 3HAYEHUS
4.68—16.8 mr r ! (Gladyshev et al., 2007; Huynh,
Kitts, 2009), Torna Kkak 1ajisi a3MaTCcKOit Kopromku Os-
merus mordax yKa3zaHo OoJjiee HM3KO€ 3HAUCHHE —
4.21 mrr! (Cladis et al., 2014).

HeomHoxpaTtHo OBLIO OTMEYEHO, YTO CO3daHUE
BOJOXPaHWJINIL BEAET K 00pa30BaHNIO HOBBIX MECTO-
oOUTaHMiT, B YACTHOCTHM TIejaruain, u (popMrupoBa-
HHUE NX COOOIIECTB YaCTO He 00eCIIeunBaEcTCSI SKUBOT -
HBIM HaceJIeHMeM peK, Ha KOTOPhIX ObLI CO31aH BO-
noéM (Fernando, Holcick, 1982; Cneiabko, Kusiixko,
2012). B naHHOM ciiyyae MosiBJIeHUEe BUIOB-BCEICH-
LICB BBIITOJIHSIET BaXKHYIO POJIb IJIsl CO30AaHUS TTOJTHO-
LIEHHOM JICHTUYECKOI CUCTEeMBbI Ha 0a3e JJOTUYSCKOMN
(Kynepckuii, 1974). B cinyyae PriOriHCKOTrO Bogoxpa-
HWINIIA WHBA3UM YyXKEPOOHBLIX BUAOB B Ilejaruajib
BOIOEMA HE MPUBEJIM K CEPbE3HBIM IECTPYKTUBHBIM
MOCJICACTBUSM JJIsI aDOPUTCHHBIX BUIOB 1 DKOCHUCTE-
MBI B LI€JIOM JazKe TP CyIleCTBEHHOM JOMUHMPOBa-
HUU BCEJICHIIEB, BHAaYajle KOPIOIIKW, a 3aTeM TIOJIb-
ku. [TojrydeHHbIE JaHHBIE IO COCTaBY SKUPHBIX KUCJIOT
BCEJICHIIEB IT0Ka3aJI1, YTO 3aMeHAa OMHOIO YYKepPOTHO-
IO BUJIA HA IPYTOi (KOPIOIIKY HA TIONBKY) CYILIECTBEH-
HO M3MEHWJIO 1 Ka4eCTBO IMPOAYKIIMU Ba>KHOTO 3BeHa
Tpodmryeckoii cetu BogoxpaHwiuina. CoBeplIIEeHHO
OYEBUIHO, YTO HEOOXOAUMO IIpOBeJaeHUE padoT Mo
M3YYCHUIO BIMSIHUSI 9TUX U3MEHEHUI Ha APyTHe opra-
HU3MBbI BOIHBIX 1 OKOJIOBOIHBIX 9KOCHUCTEM, B YACTHO-
CTHU Ha ITOTPeOUTENCH TIOJNbKU.

B nocnenHue necatuneTs Ipy OlieHKe OMOJIOTH -
YeCKOM IMTPOAYKLIMU BOTHBIX 9KOCUCTEM, BKITIOYAsI IIPO-
JIYKIIMIO PBIO, 0OpallaloT BHUMaHWE He TOJIBKO Ha €€
KOJIMYeCTBO, HO U Ha KauecTBo (Taipale et al., 2016;
I'magpres, 2018). [TTaBHBIM MHOIMKATOPOM KadyecTBa
pui0 sBIIsieTcs cogepxkaHue B Hux DI1K u AI'K (Tai-
pale et al., 2016; Gladyshev, Sushchik, 2019). Pazyme-
ercs, peioa, Hapsamy ¢ [TH2KK, sBiasercs mis yemoBe-
Ka UICTOYHUKOM U JPYTUX LHEHHBIX MUTATEIbHBIX BE-
IIeCTB: 0€MKOB (AMMHOKMCJIIOT), MUKPOBJIEMEHTOB U
BuTaMUHOB. OmHAKO BKJIad pbIObI KaK MCTOYHMKA
Oenka B oOIlIee IMOTpeOJIEHNEe PACTUTENBHBIX M K-
BOTHBIX O€JIKOB Y€JIOBEKOM COCTaBJISIET BCETO JIUIIb
6% (Tacon, Metian, 2013), Torga Kak 101 ppIGHOTO
BIIK + AI'K B mo6aibHOM NUIIEBOM IIOTPeOJICHUN
npesbiaet 97% (Gladyshev et al., 2015b). CinenoBa-
TEJIbHO, Ka4eCTBO PHIOHOM ITPOAYKIIMY HEOOXOINMMO
oleHMBaTh 1o comepxkanuio B Heit [THXKK. C sroii
TOUKM 3pPEHMUSI TIOJbKA SIBISIETCS 00jiee LIEHHBIM s
MMUTaHUS YeJI0OBeKa OObEKTOM, YeM KOPIOIIKA.

OPMHAHCUPOBAHUE PABOThHI

HccnenoBaHue BBITIOJHEHO B paMmkax [Iporpammsbl
pa3BUTUS MeXIUCIUIIIIMHAPHONW HayYHO-00pa3oBaTelib-
HOM1 1IKOJIBI MOCKOBCKOTO TOCYIapCTBEHHOTO YHUBEPCH -
TeTa “bynylee niaHeThl U MOOATbHbIE UBMEHEHUST OKPY-
Xaromeii cpenpl”’. Pabora mommep:kaHa cpeacTBaMU TOCY-
AapCTBEHHOTO OOKeTa 1O TOCyIapCTBEHHBIM 3alaHUsIM
HUIIBD PAH No 0109-2018-0076, Mb®d CO PAH
Ne FWES-2021-0019 u COY Ne FSRG-2020-0019.
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B 3amanHoit ATiiaHTHKe 3aperucTprupoBaHbl 1Ba Buaa cemeiictsa Emmelichthyidae: Emmelichthys rubber n
Erythrocles monodi. BriepBbie cooOmmaeTcst 0 HaxoxXaeHuu Buna £. monodi B MEKCMKaHCKHX BoIaxX. DK3eM-
IUISIp cTaHAapTHOU miauHoi 403 MM moiimMaH K ory ot Bepakpyca, 4To sIBJIsieTCSl TIepBbIM HaXOXICHUEM
MPEACTaBUTEIISI 3TOTO ceMeiicTBa B Bomax MEeKCUKHM U B I0TO-3anaaHoi 9acTu MeKCHMKaHCKOTO 3aJIBa.

Karoueswie crosa: Emmelichthyidae, kyctapHoe ppi00710BCTBO, MeKcrKa, HoBasl HOMMKa, BUIOBOM apeal.
DOI: 10.31857/50042875223010046, EDN: CYXGEI

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

119



BOITIPOCHI UXTHOJIOTHH, 2023, mom 63, Ne 1, c. 120—124

KPATKHNE

COOBILIIEHUA

YIK 597.5

BO3PACTHOUN MEJAHU3M Y MACROPARALEPIS BREVIS
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BrniepBbie onrcaH BO3pacTHOM MeJIaHU3M ISl KapJIMKOBOTO Buna pona Macroparalepis — M. brevis; Takum
obpa3oM, 3TO sIBJIEHUE OKa3bIBaeTCsl oO1Ieil ponoBoit yepToii. [1penrosoXuTebHO, TPUTTEPOM U3MEHE-
HUSI OKPACKU SIBJISIETCS TIepexol K Me300eHTaTbHOMY 00pa3sy XusHu. Oo6cyxkmnaercs uioreHeTu4ecKoe
3Ha4YeHUE BO3PACTHOIO MejlaHu3Ma Y BepeTeHHUKOBbIX (Paralepididae), KoTopblit MOXET CBUIIETEILCTBO-
BaTh B TOJIb3Y poACTBa poaoB Macroparalepis n Stemonosudis (Bkmiouasi Dolichosudis). Bun D. fuliginosa

BIIepBbIe YKa3aH Wit MHOUCKOro oKkeaHa.

Knroueenie croea: BepeTeHHUKOBBIE, MEJIaHU3M, OHTOreHe3, (pUJIOTeHe3.

DOI: 10.31857/50042875223010137, EDN: CZKMOQ

Pon Macroparalepis Ege, 1933 BkitoyaeT cemMb Ba-
JuaHbIX BUI0oB — M. affinis Ege, 1933; M. brevis Ege,
1933; M. danae Ege, 1933; M. johnfitchi (Rofen, 1959);
M. longilateralis Post, 1973; M. macrogeneion Post, 1973
u M. nigra (Maul, 1965), 1JIss KOTOPBIX XapaKTePHBI:
yTpara OpPIOIIHOTO XUPOBOTO IJIABHUKA; YUCIIO TY-
JIOBUIITHBIX TO3BOHKOB, PABHOE WJIM TIPEBbIIIAIOIIEE
YUCJIO XBOCTOBBIX MTO3BOHKOB; HAJIMUME BHYTPEHHUX
MOTIEpEYHBIX pE0ep Ha YelIysIX OOKOBOI JIMHUM U CITe-
uduyeckas TMrMeHTalus MeJlaHoopaMu IOBEHUJTb-
HbIX ocobeil (Post, 1970, 1973). Cpenu 3TUX BUIOB
M. brevis sBnsieTcss KapJauKoBoOi (opMoIi, orpaHu-
YEHHOI1 B CBOEM paCIpOCTPaHEHUHN CYOTPONTUUECKU-
MU kpyroBopotamu CeBepHoit 1 FOxHOI ATiaHTH-
Ku. [nss M. brevis xapakTepHbl HaUMEHbILIWE ISl poia
3HAYEHUsI MEPUCTUYECKUX ITpU3HaAKOB. E1i€ ogHoit
crneluIecKoil Y4epToii ITOro BUaa CUUTATIU OTCYT-
CTBHE€ BO3PACTHBIX UBMEHEHUH B OKpacKe, B TO Bpe-
MsI KaK JJIs1 OCTaJIbHBIX BUJOB pOJia XapaKTepeH BO3-
pacTHOl MeJlaHU3M — TMepexol MOoJyNpo3padyHoit
WJIN CBETJION OKpACKU Tejla B YEPHYIO C POCTOM PhI-
onb1. IToct (Post, 1973) npearnoarai OTCyTCTBUE 3TO-
TO SIBJICHUS e1le ISl OmHOTO Buaa poaa — M. longilat-
eralis, OMHaKO TIOCIIEIHIIT TOTIA OBLT N3BECTEH TOJIb-
KO 10 TOJIOTUITY CTaHAapTHOM minHoi (SL) 313.5 MMm.
Btopoiit ontucanHbIil ak3emMIisip S 413 MM umen ro-
pazno 6oJiee MIIOTHYIO U Pa3IUTYIO TUTMEHTAIUIO Te-
Ja (Post, 1980). B To ke BpeMst Ha 6o:b1ioM (2000 3K3.)
Matepuaie 1o M. brevis, nzyaeHHoMm Iloctom (Post,
1970, 1973), He OBLIM BBISIBJICHBI JaXe TEHICHIIMU K
MPUOOPETEHNIO OMHOTOHHO-TEMHOM OKPACKU OCOOSIMU
aTOro Buaa. TeM HeoXWAaHHEN oKazaloch OOHapyXke-
HUe B cOopax 4-ro peiica HaydHO-UCCIeA0BaTEIbCKOTO

cynHa (HHUC) “Ilérp JlebeneB” OmHOTOHHO-TEMHOIO
BepeTeHHMKa, MOP(hOJIOTHIeCKHe MPU3HAKU KOTOPOTO
HE OCTaBJISUIA COMHEHHS B €ro OINpenesIeHUM Kak
M. brevis. D10 1a€T OCHOBaHNWE BHOBb OOCYIMTh 3HAYE-
HME BO3PACTHOTO MeJIaHM3Ma KaK TaKCOHOMMYECKOTO
M puoreHeTHUeCKoro npu3Haka y Paralepididae.

MATEPUAJTI U METOANKA

Metonuky usydenust onucan I[loct (Post, 1970).
DK3eMILISIp XpaHUTCSI B MMHCTUTYTe OKEaHOJIOTUH
(MO) PAH, ero s3tukeTouyHble HaHHLIE IIPUBEICHEI
npu MOpGOJTOTMYeCKOM onrucaHuu. P10y n3Havasib-
HO 3a(pUKCUPOBAIN U XpaHWIH B 4%-M pacTBope Ghop-
MaJIblIeTha, B HacTosIIIee BpeMs repesenu B 70%-it
aTaHoJI. 7151 cpaBHEHUST UCTIOJIb30BaHa KOJIJIEKITS Be-
pereHHUKOBBIX pbi0 MO PAH, Bkitouaroriasi npencra-
BUTEJICH BCEX U3BECTHBIX POJIOB CEMENCTBA U Pa3JINy-
Hble BO3pacTHbIE CTaAuU TPEX BUTOB pona Macroparale-
pis — M. affinis, M. johnfitchi (TOJIbKO HEIOJOBO3peiast
MoJionib) 1 M. macrogeneion. B TekcTe UCIOIb30BaHbI
cJTeIyIoNIe CoKpalneHus rmpu3HakoB: D, A, P, Vn C —
CIIUHHOM, aHAJIBHBIN, TPYAHbBIEC, OPIOIITHBIE U XBOCTO-
BOI1 IIaBHUKU; LI — TyJOBMIIHBIN KaHal 60KOBOM
JIVHUU, vert. — YUCIIO TTIO3BOHKOB.

PE3YJIbTATHI
Macroparalepis brevis Ege, 1933

(puc. 1, 2)

Martepuan MO PAH Ne 03638, 1 ak3. SL 146 mm
(puc. 1a), caMKa co 3pesIoii UKpoii, OJIM3KOIi K BBIMETY,
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Puc. 1. Macroparalepis brevis O PAH Ne 03638 SL 146 mm: a — o61wmii Bua ((—) — Havano D, A, V); 6, B — rojosa, Bu COOKY
u cBepxy. Macmtab: 6, B — 3 MM, TrHeiiKa oO1asi.

20°24’—20°59’ ¢.111., 60°36'—60°52" 3.11., HUC “I1étp Jle-
oeneB”, IV armaHTuuyeckass 3KCIeauLMs, Ipoda
Ne 88A, Tpan Aitzekca—Kunna, ropu3oHT joBa 660—

720 M, BeITpaBiaeHo 1000 M Tpoca, BpeMsT TpaJieHUS
19:10—19:40, 10.03.1964 1.

Onucanue.D12,422, P11, V9, LL 69, vert. 82.

MaxkcuManbHasl BEICOTA TeJla, IpUXOAsIasics Ha
3aTBUIOK, 15.4 pa3sa comepxurcd B .SL. 'onosa 6.1 pa-
3a B SL. P10 OTHOCUTENIBHO KOPOTKOE U BBICOKOE,
2.4 paza B [IUIMHE TOJIOBBI, €T0 BHICOTA MEPE IJTa30M
1.4 pa3a conepkutcst BCOOCTBEHHOM JUTUHE, TUaMETP
m1a3za — 1.7 pasa B niiuHe pouia. Ho3gpu oTKphIBaoT-
Cd MOo3aay BEPTUKAIU CEPEINHBI BEPXHEH YEJIIOCTH,
BIBOE OJIMKe K €€ 3aJJHEMY KOHIIY, YeM K cCUMdU3ucy.
3amHW KOHEIl BepXHEe YeTI0CTH HAa BEPTUKAIIN T1e-
penHero kpas ra3a. HuxxHsIst 4e110cTb HEMHOTO BbI-
CTymaeT BIIEPEN, C MAJICHBKUM XPSIIIIEBBIM BHIPOCTOM
y cuMmdusuca (puc. 16). 3yOnl MenKue, Be3ae OqHO-
pSIIHBIE, TOMUHUpYIOIIee O3yOJIeHUEe — HIDKHede-
JIIOCTHOE; Ha palatinum 3yOBI MpUMEPHO B MOJTOpA
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pasa MeJibue HUXKHEUYESJIIOCTHBIX, 3aTHYThI BEpIIIHA-
MU Ha3ald, cBOOOTHO paccraBieHbl. Ha pracmaxillare
3yOBI IIPSIMBIC, UTJIOBUAHbBIC WM 3aTHYThIC BEPIIMHAMU
Ha3ajl, B MEHbIIIEH CTEeNIEHU OTCTOST APYT OT APYyTa, YeM
Ha palatinum, HO 0oJjiee paccTaBJICHBI, YeM 3YOBI Ha
dentale. B HauanbHOIT YacTK 3yOHOTO psia Ha praemax-
illare otoenbHBIE 3yObI COM3MEPUMEI C 3y0aMu Ha palat-
inum, gajgee Hasaz 3yObl MeJIKUe, TIPUMEPHO BIBOE KO-
poue Hanbosbmx 3yooB dentale. Ha dentale 66nbiiast
JacTh 3yOOB CJIeTKa M30THyTa BEpIIMHAMM BIIEPE.
JlnmHa HaubonmblIux 3y0oB dentale B 12 pa3 MeHbIIIE
JuaMeTpa Ia3a. BeplumHbl Bcex 3y0OB MpoCThie. Vom-
er 6e3 3y0oB. 2KabepHbIe THIMMHKN OTCYTCTBYIOT. B Me-
KIJIA3HUYHOM IPOMEKYTKE HACUUTHIBACTCS IISITh TPe0-
Heli frontalia (1Ba TapHBIX ¥ OOWH HENapHBIi) (puc. 1B).
TonoBka hyomandibulare u (B MeHbIIIEH cTeneHn) 3a1-
HUI1 Kpaii infraorbitalia y BepxHe3amHell TpaHUIIBI Op-
OUTHI 00PA3YIOT OTUETIIMBBIE OOKOBBIE BHICTYTIBL. ITophI
CyIpaopOUTaIbHOTO, TEMITIOPAJIBHOIO M 3aJHETO OTIe-
JIa HIDKHEYETIOCTHOIO KaHAJIOB OTKPBHIBAIOTCSI MHOXKE-
CTBEHHBIMU OTBepCTUSIMU. TTopbl MH(ppaopOUTaTbHO-
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Puc. 2. Macroparalepis brevis O PAH Ne 03638, deliryst TyJIOBUIIIHOTO KaHasla 60KoBoi JinHuu (LL). Otaenbl: a — abaoMu-
HaJIbHBIN, 6 — KaynaiabHbIil. MacmTa6: 0.75 MM, JTuHeliKa o0Iast.

TO U1 MPEOTepKyJISIPHOTo KaHaJIOB OTKPBIBAIOTCS HA KO-
POTKMX IIMPOKUX OTBETBIICHUSX, IIMHA KOTOPHIX HE
OoJiee YeM BIBOE MpeBbIIACT IMPUHY (puc. 16). Ot-
BETBJICHUS IIPEOIEPKY/ISIPHOTO KaHajla Ha operculum
3aHMMalIOT MEeHee TTOJIOBUHBI TTOLLAAN ITOCJICAHETO.
Havano D B 1.9 pa3a 6mke K ocHoBaHMIO C, 4eM K
BEpIIMHE pPbUIA. V) MPUKPEIUISTIOTCS NaJIeKO BIIEpeau
BepTUKaIU Hayajga D, B TIPOMEXYTKE MEXITY BepTUKAa-
JiiMU Hadamr D u V' iisth yetnyil LL. AHyC OTKpbIBAaeTCst
Ha 0.5 yemyn LL mo3any BepTUKaIA KOHIIA OCHOBAHUS
D, B2.8 pa3za 0imke K Havyany V, yem K Hauairy A. 2Kupo-
BOH IUIABHUK NPUKPEIUISICTCS HaM IMTOCICAHUMM JTyda-
MU A, IJTHA er0 OCHOBaHMS B 2.6 pa3a MeHbIIIe JJTHbI
ocHoBaHMsI D. BprolliHOI XKMPOBOM IUIABHUK OTCYT-
crByeT. CenbMoit 1 BOCBMOM JIydd V HUTEBUIHO YIJIN-
HEHBI, HO JaJIeKO He JOCTUTAIOT 10 aHyca. C BbleMyYa-
TBII, KOHIIBI €TO0 JionacTei ooioMaHbl. BeicoTa yenyit
LL mipeBbIlIaeT IJIMHY, KpOME CaMbIX MOCAEIHUX Ye-
IIyii, Y KOTOPBIX IJIMHA W BBICOTA IPUMEPHO paBHbIE
(puc. 2). Yenrys Ha Tejie HoMUMO LL OTCYyTCTBYeT.
HekoTtopbie uamepeHnus, B % SL: mnHa ro-
JIOBHI 16.4, MakcUMaJibHag BbICOTa Teja 6.5, minHa
U MUHUMAaJIbHAsl BBICOTA XBOCTOBOIO CTEOJISI COOT-
BeTcTBeHHO 4.5 u 2.7, mmna LL 73.3; npenopcaib-
HOE€, MPEBEHTPaIbHOE, MPeaHAILHOE U TIPeaUuIIO3HOE

PaCCTOSHUSI COOTBETCTBEHHO 65.8, 59.9, 82.2 m 92.5;
pPacCTOSIHUS OT BePIIUHBI PhIJia 10 aHyca U OT KOHIIA
ocHoBaHUs D 10 Havyaja XXMPOBOIO TJIaBHUKA COOT-
BeTcTBeHHO 71.9 1 22.3; nmuHa Pu V' cOOTBETCTBEHHO
6.9 u 7.5; qjvHa XXUPOBOTO IUTaBHMKA 3.8; IIMHA OC-
HOBaHUS D, A ¥ XKMPOBOTO TNTABHUKA COOTBETCTBEH-
HO 4.5, 11.6 u 1.7; nauHa peljla U €r0 BBICOTA IIEPEN
IJTa30M COOTBETCTBEHHO 6.9 1 4.8; TOpM3OHTATBLHBII
IuaMeTp miaza 4.1, mpruHa MeXITIa3HUIHOTO TTPOMe-
XKyTKa 2.4, TipeHapHualbHast IIHA (OT BEPIINHBI PhI-
JIa 1o mepenHeil Ho3apu) 4.1, mInHa BepXHe 1 HIK-
Hel YeJIFOCTU COOTBETCTBEHHO 6.2 1 8.9, myinHa Hau-
6ombirero 3yoa dentale 0.3.

OKkpacka (PMKCMPOBAHHOTO 3K3eMILIIpa TEM-
HO-KOpUYHEBO-4Y€pHas (IpU XU3HU, BEPOSITHO, MH-
TEeHCUBHO-4YEpHAsT), TUNIABHUKHU OZHOTO TOHA C Te-
JIOM; POTOXKaGepHasl TOJIOCTh U XXabepHbIe TyTY CBET-
Jple. TlepuToHeyM O4eHb IrycTO UCTEHIPEH YaCTUUHO
cauBatolmmucs (vermiculate) MeaaHogopamu.

OBCYXIEHUE

MakcuMaibHBIe N3BeCTHBIE pa3mepkl (SL) M. brevis
He npeBbImamT 150 MM, TTOI0BOI 3penoCTH BUI, O~
cruraet npu SL 110 mm (Post, 1973). Takum obpa-
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30M, ONMCaHHAas caMKa MMeeT pa3Mephl, OJIM3KNe K
MaKCHUMaJIbHBIM 11 BUJA, HO HE BBIXOMSIIME 3a pa-
Hee M3BECTHBIE Npeaeibl. PaHee cuuTaiu, 4To IS
M. brevis xapakTepHa OByxUBeTHas1 (TEMHBIN Bepx,
CBETJIbII HM3) IIMTMEHTAIIMS IIOKPOBOB Teia. TéMHasa
JopcajibHag MUIrMeHTalusi oOpa3oBaHa MPOTSATUBa-
IOIIMMCS OT BEPIIMHBI phljia 10 ocHoBaHUs C CKOII-
JIEHHEM pa3HOpa3MepPHBIX XpOMaTO(OPOB, CPEIU KO-
TOPBIX MeIaHO(MOPHI IIPEACTABICHBI HA ydacTKax
MATMEHTALIMU IT0 OOKaM ToJIOBBI, B OCHOBaHUU D "
C, B HavaJIbHOM 4acTu A U Ha XUPOBOM ILIaBHUKE.
[IpoTrsx€HHOE TOpCcaTbHOE CKOIUIEHHWE C POCTOM CTa-
HOBUTCs 00Jiee IUIOTHBIM M Ha OOKOBBIX CTOPOHAaX
CITyCKAaeTCs HMXKe, BIJIOTh 40 BEHTPaJIbHOTIO Kpasl 4ye-
IIIyif 0OKOBOI JIMHNM, HO BEHTpaJIbHAasi CTOPOHA OCTa-
€rcs cBeTyon (mpu xku3Hu pamykHoii) (Ege, 1933, 1957;
Rofen, 1966; Post, 1970, 1973). Cpenn 2000 3k3., u3y-
yeHHBIX [TocTtoM (Post, 1973), He ObLIO BBISIBJIEHO OT-
KJIOHEHMIA OT OIMCAHHOTO BBIIIIE TUITA IIMTMEHTALINY,
YTO ITO3BOJIJIO YKA3aHHOMY aBTOPY CIeJIaTh 3aKIoue-
HUe 00 OTCYTCTBUM Y M. brevis BO3pacTHBIX U3BMEHEHMI
okpacku. Bmecrte ¢ TeM omucaHHas 31eCh caMKa IIpUu
OIHOTOHHO-TEMHOII OKpacKe IOJIHOCTBIO COOTBET-
CTBYeT MOP(MOIOrNIeCKOM XapaKTEPHUCTUKE 3TOTO BH-
na. Takum oOpa3oM, BO3paCTHOI MeJIaHU3M BIIEPBBIC
JIoKa3aH u 111 M. brevis, n 3TO sIBJIecHE OKa3bIBACTCSI
OOIIMM CBOIICTBOM Bcero pona Macroparalepis.

Cpenu Paralepidinae omHOTOHHO-TEMHYIO OKpac-
KY IIOKPOBOB MMEIOT B3POCIIbIe MPEACTaBUTEIN TPU-
obI Paralepidini, omHaKoO 3TO 00yC/IOBJIEHO TEM, YTO Y
MY3€WHBIX 2K3EeMILISIPOB B OOJBIIMHCTBE ClydyaeB
yTpadeHHbl Yellysl 1 TOBEPXHOCTHBII CJION SIIuaep-
muca. I[1pm Xu3Hu 311 puIOBLI cepedpncThie. boab-
IIMHCTBO npeacTaBuTeseit Tpuosl Lestidiini, K KoTo-
poit puHaIexXuT u poa Macroparalepis, BO B3poc-
JIOM COCTOSIHMM OO BOBCE HE ITUTMEHTHPOBAHBI
(Ipu XKWU3HMU C Pamy>KHBIM OTJIMBOM), JIMOO MMEIOT
TOJILKO JOpCajbHYIO MUTMEHTAIIMIO, OOBIYHO TIped-
CTaBJICHHYIO CIUIOLIHOI IMOJI0COi1, B OTAEABHBIX CIy-
Yasx — M30JIMPOBAHHBIMMU IISITHAMM, M MHOTIA MeJIa-
HO(MOpHYIO MMTMEHTAIINIO Mo xony KaHajna LL. Ye-
myn (Kpome deuryid L) v moajexaliero moja HuMu
cnost pedaektupyronieit Tkanu y Lestidiini HeT (Ege,
1953, 1957; Rofen, 1966). OmHOTOHHO-TEMHAsT OKpacKa
koxu cpenu Lestidiini HabM0maeTcs TOIBKO Y pOOOB
Macroparalepis n Dolichosudis Post, 1969. ¥ Mac-
roparalepis iepexon OT CBETJION WJIM IIOJYIIpO3pad-
HOI OKpacKM ¢ TOUYSUHOM MeTaHOo(pOPHOIT MUTMEH-
TalMeil K OMHOTOHHO-YEPHBIM ITOKPOBaM TeJjia Ha-
OromaeTcst TOAbKO Y KPYITHBIX MOJOBO3PEIIbIX PHIO,
HO OH IIPOMCXOIUT He OOJIMTaTHO MO NTOCTUKEHUU
onpenenéHHbBIX pa3MepOB WM MOJOBOI 3pEeI0CTH, a
¢akyJIbTaTUBHO y OTHAEIbHBIX PbIO (4eM KapaAuHAaJb-
HO oTinyaeTcsl oT TakoBoro y Paralepidini). Takoe
M3MEeHEHUe OKpacku y Macroparalepis, Kak 1mokKa3all
IMoct (Post, 1973), coBepilieHHO He KOppEeIupyeT C
HaCTYTUJIEHUEM MOJI0BOM 3pesiocTu. ITo MHEHUIO 3TO-
ro aBTOpa, U3MECHEHMsI OKpaCcKH He CBSI3aHEI C ajar-
Talreil K HOBBIM MECTOOOMTAHUSIM C POCTOM PbIO, a
CcKopee IPEeACTaBIISIOT PEKAITUTY/ISILIAIO IIPEIKOBOTO
COCTOSIHUSI, TIPOSIBJIEHNE KOTOPOTO MOXET OBITh CBSI-
3aHO C aKTMBHOCTBIO MEJIaHOLIUTCTUMYJIMPYIOIIETO
rOpMOHa, Ha KOTOPYIO OKAa3bIBAIOT BIMSIHUE KOH-
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KpETHbBIE YCIOBUS cpeabl. M3ydeHHbI cpaBHUTEIb-
HBII MaTepual 1o M. affinis u M. macrogeneion 13 KoJ-
nexumn MO PAH monTBepXnaeT OTCYyTCTBUE CBSI3U M3~
MEHEHUI OKpPacKu CO CTEIEHBIO 3peJIocTH ToHan. B
TO e BpeMsI COBEPILICHHO HEMOHSATHO, KaKUe UMEHHO
YCJIOBUS 3aITyCKAIOT MeJIaHU3aluio. SIBJIeHre BO3pacT-
HOTO MeJIaHU3Ma Y pa3HbIX BUIOB Macroparalepis BO3-
HUKaeT C pa3HOil 4aCTOTOIi: OHO BIOJTHE OOBIYHO IS
KpynHoro M. affinis, Toraa Kak IMpu U3yYeHHbIX Thl-
CSYHBIX BLIOOPKAX KapJaUKOBOIro M. brevis ik 3TOTO
BUJIA OHO OOHAapyXeHO BIiepBble. OIHO U3 BO3MOX-
HBIX OOBSICHEHUM — CBSI3b U3MEHEHUSI OKPACKH C TIe-
pexonoM K Me300eHTaTbHOMY 00pa3y xu3Hu. M3Bect-
HO, UTO MHOTHE Me30IIeIarniyeckye pblobl BO B3POCIOM
COCTOSTHUM MOTYT KOHLIEHTPUPOBATHCS Hall TOIBOJI-
HBbIMU TOpaMu, TIe OHU JOCTUTAIOT OOJIBIINX pa3Me-
poB, yeM B OTKpbITOii menaruanu (ITapunH, 1988;
Prokofiev, Kukuev, 2009). [TouMku TEMHOOKpallIeH-
HBIX M. affinis Hag TTOOBOOHBIMU TOpaMu, OeiCTBU-
TeJIbHO, Hepenku (coopsl M. A. TpyHoBa Ha KuTtoBoM
xpeote, coopel A3UepHUMPO na Magarackapckom
xpebte u orMeau Aryibsc). ITocKoabKy CB3b Iapa-
JIETUIU C TIOABOAHBIMU IMOTHATUSIMU sIBJIsieTcs ha-
KYJIbTaTUBHOM, HAXOIKW MEJIAHUCTUYSCKIX SK3EMILISI-
POB B OTKPBITOM Mejlaruajiu MOTYT ObITb OOBSICHEHDI
BTOPMYHOI MUTpaiyeil B 3Ty ouoty. I[IpemnoxeHHas
TUIOTE3a MO3BOJIIET OOBICHUTD (PAKT UCKITIOUUTEITb-
HOM pEIKOCTH MEJIAaHUCTUYECKHNX BK3EMIUISIPOB Y
M. brevis: Oynmydn KapJIMKOBBIM BUIOM, OH SIBJISICTCS
SKOJIOTUYECKUM aHAJIOTOM MOJIOOHW KPYITHBIX BUIOB
Macroparalepis 1, COOTBETCTBEHHO, OKpaIlleH TaK Ke.

BospacTtHoii Menanusm y Macroparalepis MOXeT
OBITh CJIGACTBUEM PEBEPCUU TEMHOI IepMaIbHOM MUT-
MEHTaluU Ha Ae(PUHUTUBHBIX CTAIUSIX OHTOTEeHE3a,
CBOMCTBEHHOI MpeACTaBUTEJISIM 00Jiee reHepaiu30-
BanHoi (Rofen, 1966) tpu6sr Paralepidini u, B03-
MOXHO, TMIIOTETUUYECKOH MpenkoBoil hopMe Bepe-
TEHHUKOBBIX. YUUTbIBasi OMMCAHHYIO HaXOOKy, Te-
Mepb MOXHO YTBEPXIaTh, UYTO BO3PACTHOU MeJIaHU3M
CBOICTBEH BceM BMAaM pona Macroparalepis, X0OTs
4acToTa €r0 3KCIPECCUM y Pa3HbIX BUAOB CUJIBHO
paznunyaercs. TpurrepomM aKCIpecCuu BIIOJIHE MOTYT
OBbITh (DAaKTOPBI CPEAbl, B YACTHOCTU, TTPEAITOJIOXKEH-
Hble Bbillle. B 3T0li CBSI3M MpencTaBiisieTcsi UHTEpec-
HOW CUTYyalUsI C MOHOTUITMYECKUM poaoM Dolichosu-
dis, 7151 KOTOPOTO TakxKe XapaKTepHa OMHOTOHHO-TEM-
Hasi MUTMEHTAIMS B3POCHbIX 0co0Oel, SBIsSIOLIAsCS
IUArHOCTUYECKUM MpU3HaKoM 3toro poaa (Post, 1969,

1980). B marepuane' o D. fuliginosa Post, 1969, xo-
TOpHBIH 1 ucciaegoBal, ajist ocooeit SL 332—397 mm
XapakTepHa OMHOTOHHO-TEMHasl OKpacKa, ITogooHasi
OIMMCAHHOI B JIuTepaType, HO y Maibka SL 157 Mm
TMOKPOBHI CBETJIbIE, C O0siee TEMHOI CTUHOM (pUc. 3).
DT0 MO3BOJISIET MpeAnojaraTb HaIUuUMe BO3PacTHOTO
MeJlaHW3Ma U y 3TOro poja, HO, B oTauuue ot Mac-
roparalepis, y Dolichosudis oH 00JMTraTHO peaan3yer-

1ZlBa sksemrIuisipa SL 332 u 367 MM 13 ApaBHIACKOrO MOps
(3-i1 peiic HUC “Amurpuii Credanos”, 1988 r.) u 1 ak3. SL
397 MM ¢ LenrtpanbHo-HWHauiickoro xpe6ra (34°57’ 1o0.11.,
81°01” B.1., c6opbl A3HepHUPO) npencTaBiistioT epBoe HAXOX-
JIeHue 3Toro Buaa B MHauiickoM okeaHe. Dxk3eMIusip SL 157 mm
nporicxonuT u3 IBuHelickoro 3aimBa (03°08” c.ur., 08°54” B.11.).
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Puc. 3. Dolichosudis fuliginosa: a — SL 397 MM (34°57 10.111., 81°01” B.11.), 6 — SL 157 MM (03°08’ c.1u1., 08°54” B.11.).

cs Ha B3pocibix ctanusax. Ilpu stom otnmaust Doli-
chosudis ot 6au3koro pona Stemonosudis Harry, 1951
¢dakTUUeCK orpaHUYMBalOTCA oKpackoii. Pom Ste-
monosudis SIBJSIETCS CaMbIM 3araJIOYHBIM CPEIU BEpe-
TEHHUKOB, TaK KaK €ro MHOTOUMCJIEHHbIE BUIIbI 1O
CHUX MIOP OCTAIOTCSl U3BECTHBIMU TOJIBKO MO JIUYUHOY -
HBIM U I0BEHWIbHBIM (hopMaM, UCKII0Uasi KOMITJIEKC
BUIOB “S. rothschildi” , 1711 KOTOPOTO OIMCAHBI ITOJIO-
Bo3pednble 3k3eMIusipel (Ho et al., 2019). [1pu sToMm
KOMILIEKCY BUAOB “S. rothschildi”, npencTaBieHHO-
My MEJTKMMM BUIaMM, He NpeBbImaommumMn SL 283
MM (Ho et al., 2019), cBoiicTBEHHO HaJTUUUE METaMeEpP-
HBIX TOPCATbHBIX MSITEH (XapaKTepHOTO 2JIEMEHTA JIU-
YMHOYHOU U IOBEHUJIbHOM MUTMEHTAlIM1 Me30TieJlaru-
YECKUX PbIO), YTO, BEPOSITHO, SIBJISIETCS CIICICTBUEM TTe-
noMopdosza. OTCyTCTBME TTOMMOK B3POCIHbIX Ocobeii
JIPpYyTUX BUIOB Stemonosudis He TI03BOJISIET 1eJ1aTh BbI-
BOJZIbI, OJHAKO HEJb351 UCKJIIOYaTh, YTO MEJAHUCTU-
yeckast nurmeHTauus D. fuliginosa ipencTaBisieT JUILb
YaCTHBIN ciTy4yail BO3pacTHOIO MeJlaHu3Ma y Stemono-
sudis. Xots1 Poden (Rofen, 1966), ocHOBEIBasiCh Ha
pa3IuuursIX B CTPOCHUM yelnyii LL, He cCUuTal poJbl
Macroparalepis n Stemonosudis 6IM3KOPOACTBEHHbBI-
MU, (pUIOTeHETUYECKUE OTHOLIEHUSI BepeTeHHUKO-
BBIX PbIO OCTAIOTCSl HEIOCTATOYHO BBISICHEHHBIMU, U
MEXIY BBILICYTTOMSHYTHIMU POJAMU UMEETCSI OYEeBU/I -
HOE CXOICTBO, CBSI3aHHOE CO 3HAYUTEIbHBIM YIUTUHE-
HueM Tena (Ho et al., 2019) (koTopoe, BIpoyeM, MO-
KET ObITh KOHBEPTeHTHBIM). Bo3pacTHOI MemaHu3M
KaKk peBepcus AePUHUTUBHON MeTaHUCTUUYECKOM
JiepMaJibHOM MUTMEHTALIMU B 9TOM CBSI3U MOXET OKa-
3aTbCsl HPUIOTEHETUYECKN 3HAUMMBIM MPU3HAKOM.
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