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TakcoHOMUS U PUTOreHETUYECKME OTHOILIEHUSI KapIOBBIX pbI® pona Hemiculter
(Cyprinidae, Xenocypridinae): BOCTpOOpIOIIKY BUIOBOI Ipyriel Hemiculter lucidus

E. 1. Bacunvesa, B. I1. Bacuaves, U. JI. Mupownuuenro, C. B. Illedvko

CpaBHUTENbHBINM aHATIU3 CTPYKTYPhI PA3INYNil MEXTY HEKOTOPBIMU MOPGhOTUTIAMU
KPYITHBIX apHMKaHCKUX ycadell poma Barbus (Labeobarbus auctorum)
u3 o3epa TaHa, Ddpuonus

M. B. Muna, A. H. Muponoeéckuii
Hoswbiit Bun BetonoB Misgurnus (Cobitidae) ¢ ora CaxanuHa
C. B. llledvko, E. /I. Bacunvesa

Mopdonorust 1 BEHTUISILIMS OpraHa OOOHSHUS Y IIECTUIIOI0COI PHIOBI-CepKaHTa
Abudefduf sexfasciatus (Pomacentridae)

H. U. Ilawenko, JI. T. K. Oans, A. O. Kacymsau

HxTtrodayHa rmpecHbBIX U COJIOHOBATHIX BoI Poccuy 1 mpriteralonimx TeppUTOPHii:
AHHOTUPOBAHHBIN CIMTUCOK ¢ TAKCOHOMUYECKMMU KOMMEHTapUSIMU.
1. CemeiictBa Petromyzontidae—Pristigasteridae

10. B. loiadun, A. M. Opaos, JI. Tanens,
B. U. Pomanos, P. @puke, E. JI. Bacuavesa

INepBas noumka MsirkopoTtoro kapHukca Uraspis secunda (Carangidae) B 1oro-3anamgHoit

yacT MeKCUMKaHCKOTO 3aJIMBa U YTOYHEHNE BCTPEUaeMOCTH 0e0S3bIYHOTO
ypacniica Uraspis helvola B THXOOKeaHCKUX Bonax MeKCUKU

J. D. [leav Mopanawv-Daopec, M. Maiia-Pomepo,
. X. Jleaveado-Muuenw, P. Kaavdepon-bappepa

OlLieHKa BUJOBOTO Pa3HOOOpa3ust UXTUOIIJIAHKTOHA CEBEPHOI YacTu
LenrpanpHo-BocTtouHoit ATIaHTUKI

A. I Apxunos, @. B. Koaomeiixo, P. A. I[lak

[MpocTpaHCTBEHHO-BpEMEHHOE pacrpeaeieHe U pa3MepHbIil COCTaB JIMYMHOK MHBAa3MBHOTO
Obruka-kpyrisika Neogobius melanostomus n abopureHHoOTO Ob1uKa Manoro Pomatoschistus

minutus (Gobiidae) B uxtuorankrorne FOro-BocrouyHoit bantuku

E. M. Kapaceesa

Ce30HHOE pacnpeelieHre U pa3MepHBIil COCTaB MHOTOUTIIOTO Kepuyaka Myoxocephalus

polyacanthocephalus (Cottidae) B poccuiickux Boaax SImoHCKOro Mopst

B. B. Ilanuenxo, A. H. Bdosun

KuzHeHHsble cTpateruu Boipe3yoa Rutilus frisii (Cyprinidae) B YepHoMoOpckoM GacceiiHe

B. C. boadvipes

JlaroT 11 pa3IMYHbIE MOIEIN OOPATHOTO pacyéra JIMHBI aHAJIOTUYIHBIE PE3YIbTATEI?
KomruiekcHbli ionxon mist Alburnoides tabarestanensis (Leuciscidae)

M. Ceiigpanu, P. Cadeeu, X. P. Dcmasiinu

DKoJjoro-reorpadudeckast U reHeTHuYecKas muddepeHInans — eTUHULBI
3anaca Ketbl Oncorhynchus keta 10xxHbIx KypuJibCKIX OCTPOBOB

JI. A. 2Kusomosckuii, I A. Pyouosa, A. M. Kaes, M. B. [llumosa,
b. II. Cuupnos, T. I Touunruna, K. U. Agpanacwves

251

272

281

282

294

295

296

303

313

323

334

335



KauecTBeHHasI olleHKa COCTOSTHMS 3araca jiema Abramis brama (Cyprinidae)
ypaJIbCKOro ctaga Ha ocHoBe MeTtona LB-SPR

HU. A. Cagpapanues, H. H. Ilonos 345
YpoBeHb TUPEOUIHBIX 1 MOJIOBBIX CTEPOUIHBIX TOPMOHOB Y ropOy1u Oncorhynchus gorbuscha
B MOPCKO ¥ TPECHOBOMHBIN TTePHUOIbI HEPECTOBOM MUTPAITUN

E. /. Ilasnos, E. B. Ianxca, /1. C. Ilacaos 356
TucToornyeckue ucciaeaoBaHus MPECHOBOTHOTO aMypPCKOTo ObIUKa Rhinogobius brunneus
(Gobiidae), nMero1re OTHOILIEHUE K KOXXKHOMY TbIXaHUIO

X. T. Kum, C. B. IOu, llnc. 4. Ilapk 364
MonudunrpoBaHHbI METOA UMITPETHALIMU CEPEOPOM [IJISI BU3yaIM3alluu HEPBHOI TKaHU PHIO

. B. Kanumanoea, H. A. Bepemennuxos, @. H. Illkunv 365

KPATKHME COOBIIIEHUA

Oo6napyxenue Poromitra macrophthalma (Melamphaidae) B ATJTaHTUYeCKOM OKeaHe

A. H. Komasp 366
TlepBoe oGHapykeHUe 3010TOTIONI0COTO curaHa Siganus rivulatus (Siganidae) B Y€pHoMm Mope

B. U. Manvyes, A. B. Kyauw, M. A. Benreykas 370
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Ha ocHoBe cpaBHUTETLHOTO MOPGHOJOTMYECKOro aHATM3a MHOTOTBIUMHKOBBIE BOCTPOOPIOIIKM pa3aeaeHbI
Ha YeThIpe TPYMIThbl, Pa3InyaroIIrecs M0 YMCTy BETBUCTBIX JIydeil B aHaJTbHOM TUIAaBHUKE, OTHOCUTEIbHOM
IJIMHE TOJIOBBI, BBICOTE TeJa, JIMHE KOJIOYKM CIIMHHOTO TUTAaBHMKA, OKpacKe OPIOIIMHBI: XaHKaicKas
BocTpoOptomika Hemiculter lucidus, 6ynpHypckasi BoctpoOpioiika H. varpachovskii; BOCTpOOPIOIIKUA U3
OacceitHa p. SIHII3bI, IPUTOTHBIM Ha3BaHUEM JJIsI KOTOPBIX, KaK IToKa3aHo, sBisieTcs H. clupeoides, n BocTpo-
Oprolky U3 GacceiiHa HIDKHEro AMypa, ONMCaHHbIE KaK CAMOCTOSITENIbHBII BUII, CTaTyC KOTOPOTO TOATBEP-
Xmaercsl ero oTaudusiMu ot H. lucidus v H. clupeoides mo cocTaBy ralJIOTUIIOB MUTOXOHIPHUAIBLHOIO reHa
nuToxpoMa b. O6cyxnarorcst GUIoreHeTUIeCKre OTHOIIEHUS BUIOB MHOTOTBIYMHKOBBIX BOCTPOOPIOIIIEK, pac-
CMaTpUBAIOTCSI HEKOTOPbIE TTPOOIeMbl CHHOHUMUM, TIPUBEAEH KITIOY JIJIST TMarHOCTUKY BUIOB.

Knroueevie cnoéa: MHOTOTBIYMMHKOBBIE BOCTpOOpIolIKU Hemiculter, TaKCOHOMMSI, IUAaTHOCTUYECKUE TIPU-
3HaKU, QUIOreHEeTUYECKIE OTHOLLIEHUSI, HOBBII BUJI, KJIIOUU.

DOI: 10.31857/S0042875222030237

Hacrosmas pabora mpomoinKaeT U3ydeHue Kap-
noo6pasHbix peid (Cypriniformes) pona Hemiculter
Bleeker, 1860, KOTOpbIit, COITACHO COBPEMEHHOM KJiac-
cuduKalu, BXOIUT B COCTaB moacemeiicTBa Xeno-
cypridinae Gilinther, 1868 cemeiicTBa KapnoBbIx (Cy-
prinidae) (Tan, Armbruster, 2018), paccmMaTprBaeMoro
TaKKe B CTaTyCe CaMOCTOSITEILHOIO ceMeiicTBa Xeno-
cyprididae (Fricke et al., 2021; Froese, Pauly, 2021).
IIpuHsaTast 10 CUX ITOp CTPYKTypa poda M HOMEHKJIa-
Typa ero nipenctaButeneit (Fricke et al., 2021; Froese,
Pauly, 2021) HaxonsTcst B MIPOTUBOPEYUU C pe3yJibTa-
TaMU COBPEMEHHOTO (huaoreorpauyeckKoro aHajau-
3a HatuBHBIX nomnyisuuit (Chen et al., 2017; Wang
et al., 2021; BacunbeBa u ap., 2022; HacTosiast pabo-
Ta). JlaHHOE ncceqoBaHKE MTOCBSIIIEHO MPYTITE TaK Ha-
3bIBAEMbIX MHOTOTBHIYMHKOBBIX BOCTPOOPIOIIEK, 00b-
emHEHHBIX paHee (BacunbeBa, Koznosa, 1988) B onuH
Bun H. lucidus (Dybowski, 1872), koTopblii B paboTax
Bepra (1909, 1949) u Hukonbckoro (1947, 1956)
omubouyHo (BacunbeBa, KoznoBa, 1988) otHocuiics B
panre nonsuna K Buny H. leucisculus (Basilewsky, 1855).
B otmrame ot BocTpoOpIoleK BUTOBOIM TpyIimbl H. leu-
cisculus, 9pm (prIOTeHETMIECKME OTHOIIEHUS U TAaKCO-
HOMUSI pacCMOTpeHBI HaMu paHee (BacunbeBa m np.,

251

2022), MHOTOTEIYMHKOBEIE BOCTPOOPIOIIKI BUIOBOM
rpyrmiel H. lucidus xapakTepn3yroTCsl OTHOCHUTEIBEHO
OOJIBILIIMM YHCJIOM I'YCTO CUIISIIIINX Ka0SPHBIX THIMMHOK
Ha 1-i1 xxa6epnoii ayre (18—30, B cpentem 22—24), Ha-
JIA9MEeM OOBIYHO He MeHee 12 BETBUCTBHIX JIydeil B
aHaJIbHOM TUIaBHMKE; HauyajloM CIMHHOTO ITIJIaBHUKA,
PACIIOJIOXKEHHBIM, KaK ITPaBUJIO, OIKe K KOHIIY phlia,
yeM K Hayaly XBOCTOBOIO IUIaBHMKA; M HE PE3KO U3-
rubarouieiicss BHU3 y TPyIHOIO IIaBHUKA OOKOBOM
JnuHueit, B kotopoii 40—53 (B cpemHeM 42—46) npo6o-
neéHHbIX yennyii (BacunbeBa, Kosnosa, 1988; Bacuibe-
Ba, 2004). B HacTos11Iee BpeMsl B 3TOM TpyIire mpu-
3HAIOTCSI BAJIMAHBIMUA TPU BHUA: XaHKAMCKasi BOCTPO-
opromka H. lucidus B mpecHbix Bogax Poccrmt n Kuras,
H. bleekeri Warpachowski, 1887 B Bomoémax Kuras u 0y-
UpHYpcKasi Boctpoopioiika H. varpachovskii Nikolski,
1903 B GacceiiHe BepXHEro TeueHUsI AMypa Ha TEppUTO-
puu Monronuu, Poccuu u Kuras (Fricke et al., 2021 ;
Froese, Pauly, 2021); apeajbl Bcex 3TUX BUIOB HYK-
JIal0TCSI B yTOYHEHUMN.

Lems HacTostIeil paboOThl — OLIEHUTH MOPGOI0-
TUYECKYI0 UBMEHYUBOCTD U IUBEPTECHIIMIO MHOTOThI-
YIHKOBBIX BOCTPOOPIOIIEK 13 pa3HbIX 0acCeTHOB; BBI-
SICHUTD (PUJIOTE€HETUYECKUE CBSI3U JIOKAIBLHBIX TPYIIIT



252

MTOMYJISILINI, TAKCOHOMYECKIE OTHOIIIEHUSI 1 HOMEH-
KJIaTypy OOHapYy>KEeHHBIX (PUICTUUSCKUX IMHUI; BbI-
SIBUTh TUATHOCTUYECKIE MOP(OJIOrMIeCKIe IIPU3HAKU
BCEX TAaKCOHOB, OMNPEIEIUTh UX HATUBHBIE apeanbl U
pa3paboTaTh MASHTU(MUKAIIMOHHBIE KITIOUM.

MATEPUAJI U METOAMKA

Mopdonornyeckue uccieaoBaHus MPOBOAMIM Ha
MaTepuaiax U3 KOJUIEKLIMU 300J0TMYECKOTO MYy3esi
MTIY (3MMY); B 00111e#1 CTOKHOCTU OBLIIO U3YUYEHO
405 3k3. McxogHo Bce 1poosl 3MMY, coOpaHHbIE B
nepuod 10 1960 1., B COOTBETCTBUHU C OLIMOOYHBIMU
npencrasaeHusmMu bepra (1949) u Huxkonbsckoro
(1947, 1956) 0 TaKCOHOMHY ¥ HOMEHKJIaType BOCTPO-
Oproniek OB NACHTU(GUIINPOBAHBI COOPIINKAMHU
i corpynHukamu 3MMY kak H. leucisculus (BKI110-
yast pei6 13 03€p byiip-Hyyp un JlanaitHop) uim ero
nonsun H. leucisculus lucidus (03. Xanka). Bce atu ipo-
OBbI B COOTBETCTBUM C MPOBEAEHHOI paHee peBu3Mneit
pona (BacunbeBa, Kosnosa, 1988) u pesyabratamMu Ha-
CTOSIILIETO UCCIIENOBAHMS TIEPEOTIpEesIieHbl U BMECTE C
HaIllMMU COBPEMEHHBIMU cOOpaMU OTHECEHBI K Ye-
TBHIPEM pa3HbIM BUIIaM, TAKCOHOMUUYECKUI CTaTyC KO-
TOPBIX JaH HUXKE B MUHTEPIIPETALIMU aBTOPOB HACTOSI -
el paboTHI.

H. lucidus, 6acceiin 03. Xanka — 78 5K3., cTaHAapT-
Hasg mimHa (SL) 55.0—172.5 MM u 4 3K3. MoJionu
SL < 50 mm: P-7550 — 3 9K3., ActpaxaHka, 24.06.1949 .,
komwtekrop B. . JIebenes; P-7557 — 1 3k3., 11.07.1948r.;
P-7906 — 7 sk3., conka JlysaHosa, 19.07.1949 r.;
P-8343 — 14 5k3., 1949 r.; P-20064 — 1 3K3., KaHa-
JIBI PUCOBBIX YEKOB y mep. Bamagmmupo-IleTrpoBka,
20.09.1996 r., xomnekrop B.I1. Bacunbes; P-20066 —
1 5k3., Kameun-Pri6omnoB, 6aza TUHPO, 11.09.1996 .,
komnekrop B.I1. BacuimeeB; P-20105 — 43 sk3., Ka-
MeHb-Pr160oioB, 6aza TUHPO, 15.09.1996 r., Xosuiek-
top B.I1. BacunbeB; P-21966 — 12 5k3., KameHb-PBI6O-
noB, 6aza TUHPO, 25—26.09.2007 1., KOJJIEKTOPHI
B.I1. Bacunwes, E.JI. BacunweBa, C.B. Illenbko (BKJIIO-
yaroT Bayuyepsl Ha JIHK - aHanus).

H. varpachovskii, o3. Byiip-Hyyp, MoHroausa —
82 3x3. SL 85.5—129.0 mm: P-8041 — 3 3Kk3., J1eTO
1948 r.; P-8069 — 10 3k3., utonb—asryct 1948 r.;
P-8375 — 16 3k3., aBryct 1948 r.; P-8606 — 16 5K3., B
IUIOXOM cocTostHMH, 1948 1., KoyutekTop A. Jdammopsk
(Ha 3TUKETKaX 3[eCh U najiee ykazaHo: “coll. Anyna-
pun”); P-8608 — 7 3k3., 1eTo 1948 1., koymiekrop A. [da-
maopx; P-8683 — 3 k3., komrekTop A. Jlamigopx;
P-13018 — 27 3Kk3., KojuiekTop A. Jammmopx.

Bacceiin 03. Jamaitnop, Mounroaus — 106 3k3.
SL 77.0—119.0 mMm. Coopsl A.A. CBETOBUIOBOIA:
P-8674 — 8 5k3., JanaitHop, 17.06.1957 r.; P-8675 —
93Kk3., p. Kepynen, 17.06.1957 r.; P-8699 — 1 3k3., Jla-
JIaiiHop, MyTHast TipoToka, 13.06.1957 r.; P-8700 —
21 9K3., p. YpuuyH (= OpuyH-ron), 07.06.1957 r.;
P-8701 — 20 axks., p. YpmyH, 28.06.1957 r.; P-8702 —
3 9Kk3., p. ¥YpuyH, 09.06.1957 r.; P-8728 — 4 3k3.,

BACUJIBEBA u ap.

Hamaitnop, jmero 1957 r.; P-8729 — 29 sk3., Hanaii-
Hop, aeto 1957 r.; P-8730 — 10 3k3., HanaiiHop,
16.06.1957 r.; P-22031 — 1 3k3., p. Kepynen, 47°01” c.x.
109°08’ B.11., 28.08.2007 1., kKoymekTop FO.B. CibIHEBKO.

H. clupeoides Nichols, 1925, Kuraii — 44 3x3. SL
71.0—118.0 mMm: P-8638 — 1 3k3., mosryyeH ot MHCTH-
Tyta tuapobuonoruun Kuraiickoit AH; P-9436 —
359k3., p. AHu3b (“collected from G-Chang”),
28.04.1958 1.; P-22294 — 8 3K3., p. AHu3s1, L3uawkoy
(Jingzhou), nipoBuHLMs Xy02i1 (Hubei), 31.10.2009 r.,
kouiekTopel E.JI. BacunbeBa, B.I1. Bacunbes.

Hemiculter sp., onucaH B cTaTyce HOBOTO BUA B
HacTosIIIIel padboTe, 6acceiiH HIKHero AMypa — 89 9Kk3.
Bacceitn 03. boinonb — 46 3k3. SL 82.0—146.0 mM:
P-6166 — 1 5k3., M. Hepryiub, 01.08.1946 1., Koiek-
top I.B. Hukonbckuii; P-6172 — 3 3k3., M. Cepebpsi-
HBIi1, 24.07.1946 r., koyutektop I.B. Hukonbckuii;
P-6174 — 2 9k3., 0. Tyd, 06.07.1946 r., KOJUIEKTOD
M.H. Jluies; P-6234 — 7 3k3., utoHb 1946 r., KOJUIEK-
top C.I. Coun; P-6506 — 10 k3., 20.06.1947 r., KXoi-
sektop T.K. CricoeBa; P-6545 — 2 3k3., 28.05.1947 r.;
P-6600 — 3 3k3., M. Cepebpsinblii, 10.07.1947 1., Kom-
nektop T.K. CricoeBa; P-6859 — 1 5ka., 28.06.1947 1.,
koutektop T.K. CricoeBa; P-6860 — 4 3k3., o. Ty,
05.07.1947 r., xomnekrop T.K. CricoeBa; P-6867 —
6 3K3., 28.06.1947 r., xonnektop T.K. CricoeBa;
P-6880 — 3 5k3., 01.08.1946 r., xoutekrop T.K. ChI-
coeBa; P-8432 — 3 5k3., M. Cepebpsanniii, 03.08.1946 r.;
P-17128 — 1 sk3., BeAeneH u3 npoosl P-6391 ¢ 4 k3.
H. leucisculus, mpotoka Cuii, 30.07.1947 1., KoJieK-
top I'.B. Hukonbckuii.

P. Amyp B paiione Enadyru — 12 sk3. SL 99.0—
142.0 mm: P-6405 — 1 3k3., 19.06.1947 1., KOJIEKTOP
I'B. Huxonsckuit; P-7502 — 2 3k3., 24.07.1949 r., xon-
sektop T.K. CricoeBa; P-7536 — 2 ok3., 12.07.1948 .,
koekTop A.A. CseroBumona; P-7884 — 1 »ks.,
30.07.1949 .; P-7885 — 3 aKka3., 12.06.1949 .; P-7956 —
1 ak3., 01.08.1949 r.; P-8574 — 2 k3., 03. MenoBoe,
20.06.1948 r., kourektop C.I. CouH.

Hwxamii AMyp Ha pa3HbIX yyacTkax — 29 3k3. SL
61.0—115.0 mm: P-6082 — 7 3k3., 03. Bosnbiioe Kusu,
26.07.1946 r., komrekrop M.H. Jlumes; P-6098 —
3 3K3., AMyp BhIllIe Jep. MoHTrosbsckoe, 23.08.1946 .,
koiuiektop I.B. Hukonbckuii; P-6144 — 1 3k3.,
03. Yabuib, 29.07.1946 r., komiektop M.H. Jlues;
P-6479 — 9 5k3., Amyp y Cuxkava-AnsH, 12.06.1947 r.,
koyutekTop I.B. Hukonbckwii; P-7129 — 2 5k3., AMyp
y Jxxemunanel, yctbe b. HeBepo, 25.07.1948 r., koi-
nextop B.JI. Cnanosckas; P-7134 — 6 5k3., AMyp,
7 xm Bbeime Onbruno, 07.08.1948 r., KoaiaekTop
B.1. CnanoBckas; P-21562 — 1 3k3., AMyp y be3bI-
MsiHHOTro (BbIlle Xabaposcka), 07.08.2004 1., Koji-
nektop E.JI. BacunbeBa.

P. Cynrapu (6acceitn Amypa) y Xapouna (Kuraii):
P-3513 — 2 5k3. SL 75.5 1 82.0 MM, 07.07.1932 ., KOJI-
snektop A.C. JIykamkuH.

¥ Bcex ocobeit u3Mepsiiv CTaHAAPTHYIO JUIMHY Te-
na (SL) n aHanu3upoBaIv NPpU3HAKM, UCIIOJIL30BaB-
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muecsd npu auddepeHIauy 1 ONMMCaHUN pa3HbIX
HOMUHAJIBHBIX BUAOB pona Hemiculter 1 6JIU3KUX TaK-
coHoB (Bindrescu, 1968; BacunbeBa, Kosnosa, 1988;
Luo, Chen, 1998; Tan, Armbruster, 2018), ripexxne Bce-
ro, XapaKTepUCTUKHM, OOHapy:KMBaIOII1e HauOOJIb-
IIYI0O MEXITONMYJISIIMOHHYIO U3MEHUYMBOCTD B IIpee-
nax rpynnel H. lucidus m McImoiib3oBaBIINECs KN~
TaCKMMM aBTOpaMU IJIs1 BbIAEJIEeHUSI MOABUIOB B
bacceitne Amypa (LI3uH-1351H, be-y, 1959; Bacuibe-
Ba, KozmoBa, 1989a): oTHOCHUTEeIbHAS IUIMHA TOJIOBBI
(c), HauOoJIbIIIAsI BHICOTA Teja Mepen CIIMHHBIM TIJ1aB-
HukoM (H), BbIcoTa CIMHHOTO TU1aBHUKA (AD), minHa
MOCJICAHETO HEBETBUCTOTO JIy4a (KOJIOYKM) CITMHHO-
ro rutaBHuKa (Hsp), 4MC/IO BETBUCTBIX JIydeid B aHAJIb-
HOM TU1aBHUKE (A) (IBa MOCIeTHUX COMMXKEHHBIX JTy-
Ya CYMTAJIM 32 OOWH JIy4), YUCJIO KaOePHBIX THIMMHOK
Ha 1-i1 >)xaGepHoii myre (sp.br.), 4elryil B OOKOBOI JIv-
Huu (//). B Tabnuily He BKJIIOUE€HbI JAHHbIE IO MOJIO-
I BocTpoOpromek 13 03. Xanka. [1pn anamze nndde-
PEHIIMALIY PBIO U3 pa3HBIX 0ACCEITHOB M COCTAaBJICHUM
XapaKTEPUCTUK TAKCOHOB MCITOJIb30BaIM TaK3KE TTOJIY-
YeHHBIC paHee pe3y/IbTaThl UCCICAOBAHMS U3MEHYM -
BOCTH IITMPOKOTO Habopa MOP(POMETPUUYSCKUX XapaK-
TEPUCTHUK Yy BOCTPOOPIOLIEK BUIOBOI Irpyniibl H. lucidus
Ha BHYTPH- 1 MEXKIIOMY/ISIIIMOHHOM ypoBHe (Bacuibe-
Ba, KoayioBa, 1989a). ¥ otnenbHBIX 0co0eit U3 My3eii-
HBIX KOJUIEKIIMIA M3yYeHbI TaKXKe OKpacKa OpIOIINHEL,
CTpOEHHE ILIaBAaTEeIbHOIO ITy3bIpsi, (hopMyJa IJIO-
TOYHBIX 3yOOB M OTHOCUTE/IbHAS JUTMHA KOXKHOTO TT0/T-
kmounyHoro BeipocTa (flepl — flesh slip at the pecto-
ral fin base) (Dai, Yang, 2003. P. 78).

CTaTUCTUYECKUI aHAIIN3 BIITOJHEH C IPUMEHEHN -
eM nmporpamMMHoro rmakera MS Excel; BemmunHy pasinm-
YUid MEXIy CpaBHMBAaeMbIMU BBIOOpPKaMM I10 TIPHU-
3HaKaM C BBISIBJIEHHBIMU JOCTOBEPHBIMU Pa3TNIUSIMU
(¢,) OLIECHMBAJIM Ha OCHOBE 3HauYeHUM KoadduiueHTa
pasmmuuiit CD (Maiip u ap., 1956). Ilpu ouieHKe Ha-
THBHEBIX apeajoB BUIOB UCITOIb30BaJI MaTepHaJIbl My-
3eMHOM KOJUIEKLIMU, PE3Y/IbTaThl COOCTBEHHBIX ITOJIE-
BbIX pabOT aBTOPOB HACTOSIIEH CTaTbU U MOJIEKY-
JIIPHO-TEHEeTUYECKUX UCCIIENOBaHWl, MAaTEPUAJIOB
n3 I'enbanka, a Takxke MHPOpMALIUIO M3 IMyOJIMKa-
LU, TUTUPYEMBIX B paboTe.

IMomHOpa3sMepHEBIe MOCIEN0BATCABHOCTH MUTO -
XOHIPUAJILHOTO TeHa uuToxpoma b (cyt b) Ob11u ce-
KBEHHUPOBAHBI Y 55 00pa3ll0B MHOTOTBIYMHKOBBIX
BOCTpOOpIOIIeK (IenoHrupoBaHbI B [eHOaHK ITon HoMe-
pamu noctyita MW508412—MW508458). B nononHe-
HUEe K oopaboTtaHHOMY paHee (BacunbeBa u np., 2022)
MaTepuany OT BOCTpOOpPIOIIeK 13 P. SIHII3HI, IIPOBUH-
ust Xyosit, (mpoba SMMY P-22294, n = 8) Obl1u UC-
MOJIb30BaHbl ocodou H. lucidus n3 03. Xanka (n = 20,
BKJTIOUAsI SK3eMIUISIphI U3 poobl 3SMMY P-21966), a
TakXe OMMCAHHOIO B HACTOsIIIeil paboTe caMOCTOSsI-
TeJIbHOTO Buaa poaa Hemiculter, cobpanubie B 2006—
2008 rr. u3 p. CyHrapu y r. XapouHx (n = 8) u p. AMyp
y I. Xabaposck (n = 19). KpoMe coOCTBEeHHBIX MaTe-
pHajoB, B paboTe UCIOIb30BaHbI JaHHBIE MO ITOCIIe-
nJoBatesbHOCTU reHa cyt b KF760461, moiayyeHHOI OT
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BocTpobOpromky 3 HOxHoit Kopeun, onpenenéHHOM
(Kim et al., 2014) xak H. leucisculus, HoO TpUINCIICHHOM
B ['enbaunke k H. eigenmanni (Jordan et Metz, 1913).

Brinenenune JHK, I P-ammnmudukanus, cekpe-
aupoBanue JIHK 1 dnnoreneTmueckmit aHaams mpo-
BeIeHbl TaK e, KaK omnucaHo paHee (BacuibeBa
u ap., 2022). OTauuue CoCTOSUIO JIUIIb B TOM, YTO 13-
3a CPaBHUTEIBHO HU3KOIO YPOBHSI IMBEPreHIINU reHa
cyt b BHYTpM MHOTOTBIYMHKOBBIX BOCTPOOPIOIIECK
(MakcUMaJTbHBIE TUCTAHIINY TopsiaKa 2.5% pa3nnda-
IOIIUXCS TIO3UMIIMI) HYKJIEOTUIHYIO MOcjaeaoBa-
TEJIbHOCTh BTOTO T'eHa He MOoApa3aeisiii Ha OJIOKU U
MaTpUIly JaHHBIX aHAJIM3UPOBAJIM MPU UCITOIb30-
BaHUMU OMHOK OTNTHUMAaJIbHOW MOJENIU HYKJIEOTU -
HbiX 3amemteHUd (TN + F + G4), nonobpaHHOIi B
nporpamme IQ-TREE v.1.6.12 (Nguyen et al., 2015).

PE3YJILTATBI U OBCYXIEHHWE

Mopddoaornyeckasd U3MEHYUBOCTb M JUBEPreHIMs
MHOTOTHIMMHKOBBIX BOCTPOOPIOIIEK
rpynnsl Hemiculter lucidus

CpaBHUTEIBLHBIIT MOPMOJTOTUUECKUIT aHAIN3 U3-
MEHYUNBOCTU MHOT'OTBIYNNHKOBBIX BOCTpO6plO]_L[€K n3
JIOKAJIbHBIX MOITYJISILINIA ITOKA3aJ1, YTO 0COOM 13 pa3HBIX
0acceifHOB JOCTATOYHO YETKO Pa3JIMYAIOTCSI TT0 COBO-
KYIMHOCTU CJIEAYIOIIUX XapaKTEPUCTUK: YMCITY BET-
BUCTHIX JIydeil B aHaJbHOM IIJIABHUKE, OTHOCHUTEIIb-
HOI1 JUTMHE TOJIOBBI, BHICOTE TeJIa U IUIMHE TTOCJICTHETO
HEBETBUCTOIO Jiyya (KOJIOUKM) CIMHHOTIO TUIaBHUKA,
OKpacKe OPIOIINHEI.

Bocmpobprowku 6acceiina 03. Xanka oOHapyX1Ba-
JOT HanboJee BRICOKUI YPOBEHb MOP(OIOTNIECKOM
JUBEPreHIIUM OT TIOMYJSILIMI APYrux BOAHBIX Oac-
CeiiHOB. ¥ HUX, KaK MpaBujo, B aHAJIbHOM IJIaBHUKE
He MeHee 14 BeTBUCTBIX Jiyueit (puc. 1): cpenu nzydeH-
HBIX 78 3K3. TOJIbKO Y OMHOTO ObUIO 13 JTyyeii B IJTaBHU-
Ke, Ipeobnamanu ocobu ¢ 15—16 nyuyamu (56.4%).
ITo nanHbIM KuTaickux aBTopoB (LI3muH-1135H, be-
a1y, 1959), y BocTpoOpromniek u3 XaHKHU peaKo ObIBa-
eT 13 BeTBUCTHIX aydeit (2/28), o6br9HO UX 14—15
(17/28), BcTpeualoTcss U ocodbu ¢ 19 aydamu (1/28).
Bbonbiioe uynciio jiydeil B aHAILHOM IIJIaBHUKE — OT 14
1o 18 — ykasbeiBaloT u apyrue aBTopbl (Warpachowski,
1887; BapnaxoBckmii, ['epuenmreita, 1887; JImanoepr,
Tapaneu, 1929; bepr, 1949; Huxkonbckuii, 1956;
Béanirescu, 1968; Luo, Chen, 1998). I'onosa y peid 13
XaHKM OTHOCUTEILHO HeOOJIbIIas (Tabauriia), yKiIaabl-
BaeTcs 4.2—5.4 pa3a B SL (oObI4HO 5 u Oojiee pas),
Kak yKa3bIBaeTcs Takke B Kirtodax Jlyo u Uena (Luo,
Chen, 1998). ITo mannabiM 13uH-11359H 1 be-1y (1959),
JIJTMHA TOJI0OBBI Y 9TUX BOCTPOOPIOIIEK BapbupyeT OT 17
1o 20% SL, no naHHBIM IPYIUX aBTOPOB — COJEP-
Xxurtcsa ot 5.3 go 5.5 paza B SL (Warpachowski, 1887;
Bapnaxosckuii, I'epueHiureiiy, 1887; bepr, 1949).

HaubGonblnast BeicOoTa Tejda y M3YyYEeHHBIX HaMU
BOCTpOOpIOIIeK U3 XaHKHU BCeraa 00able AINHBI TO-
JIOBHI (Tabyuia, pyuc. 1T), 4To oTMeYaeTcs Ajisk HUX U
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Puc. 1. [IlmarpaMmMbl pazMaxa OCHOBHBIX MOP(OJIOTMYECKUX TTPU3HAKOB, MCTIOJIb30BAHHBIX IIJISI IMarHOCTUKY MHOTOTBIYMHKO-
BBIX BOCTpoOpIoliek pona Hemiculter n3 pa3HbIX 6aCCEHOB: a — YKMCJIO BETBUCTHIX JIydeil B aHAJIbHOM ILIaBHMKE (A), 6 — OT-
HOIIIEHUE IJIMHBI KOJIOYKU CIIMHHOTO IUIABHUKA K JJTMHE TOJIOBHI (HSsp/c), B — OTHOILIEHWE IJTMHbI KOJTIOYKKM CITMHHOTO TJIaB-
HUKa K HanOOJIbIIIel BBICOTE TeJia y Hayajia CIMHHOTO T1aBHuKa (Hsp/H), T — oTHOIIIeHWe HauOOJIbIIei BBICOTHI TeJla K IJTUHE
roJioBbl (H/c). Beibopku: I — p. SIHL3bI, 2 — GacceiiH HuxXHero AMypa, 3 — 6acceiiH BepxHero AMypa, 4 — cuctema 03. XaHKa;
(I) — npenenbl BapbupoBaHUs nmokaszates (0T 25 1o 75% NaHHBIX 3aKII0YEHBI B 3AJIMTYIO cepbiM GUTypy), (—) — MenuaHa;

(0), (*) — BBIGPOCHL.

B Kouax KuTaickux aBTopoB (Luo, Chen, 1998); co-
nepxurcs 3.3—4.0 paza B SL, 3.8—4.0 — mo maHHBIM
npyrux aBropoB (Warpachowski, 1887; BapnaxoB-
ckuii, ['epueninreiin, 1887; bepr, 1949). JlauHa Ko-
JIFOYKM CITMHHOTO TUIaBHUKA OOBIMHO COCTaBJISIET 75—
85% H, xak mpaBuiIo, NMpeBbIacT 85% c¢, a 0OOBIYHO
paBHa WK OOJIbIIIE IIMHBI TOJIOBHI (puc. 10); Mo maH-
HbIM bepra (1949), nirHa Konouky 60kl WA paBHA
IJIMHE TOJIOBBI, IO KJII0YaM KUTAMCKHX aBTOPOB
(Lzun-13sH, be-y, 1959; Luo, Chen, 1998) — 06b14HO
OoJIbIIIe JTMHBI TOJIOBEL. bpromnimHa y BceX n3ydeHHBIX
ocobeit n3 TIpoobl P-21966 (12 3k3.) uépHas, y 3 9K3. U3
npoOnl P-8343 — TéMHO-KOpUYHEBasl.

Bocmpoobprowixu uz bacceiina p. Auy3vi B HANOOIb-
LIEN CTENEHN OTIIMYAIOTCS TT0 MOP(OIOTMYECKIM Xa-
pakTepUCTUKaM OT 0co0ei 13 bacceitHa XaHKHM (31ech

U Jajiee pacCMaTPUBAIOTCS TOJIBKO IIPU3HAKH, IO KO-
TOPBIM BBISIBJICHBI CTATUCTUYECKHU TOCTOBEPHBIC pa3-
Ju4us). Y U3y4deHHbIX HAMU PbIO B aHAJIbHOM ITJIaB-
HUKe 12—15 BeTBUCTBIX JIyueii, 0OBIYHO He Oosiee 13
(27/37); 12—13 nyueii njst ocobeii n3 dbacceitHa AHi-
361 IPUBOAAT U npyrue aBTopsl (LI3mH-11351H, be-my,
1959). CoOTBETCTBEHHO U JUIMHA OCHOBAHUS aHAJIb-
HOTIO IJIABHUKA Yy BOCTPOOpIOIIeK M3 S HII3HI cylie-
CTBEHHO MEHBbIIIe, YeM Y XaHKaNWCKUX (Tabauiia): ypo-
BEHb pa3/IM4Mii MpeBhIIacT GOPMaIbHO TTOIBHUIOBOM
ypoBeHb — CD = 1.48. Em¢ OoJiee HU3KME CpeaHUe
3HaYeHUS [A IPUBOIST A1 BOCTpoOpIolieK 13 SHII-
361 KuTaiickue aBTopsl (Li et al., 2020) — 13.9 £ 0.9%
SL. JInuHa TOJIOBBI y U3YYEHHBIX 0c00eiil 13 SHI3HI
OoJIbllle, YeM Yy BOCTPOOPIOIIEK M3 XaHKU, YKJIaIbl-
Baetcsa 4.1—4.7 paza B SL. BeigBiaeHHbIC pa3anyns
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HekoTopbie MopdhoMeTprUecKIe XapaKTepUCTUK MHOTOTBIMMHKOBBIX BOCTpoobpiotiek (Hemiculter) N3 pa3HBIX BOTHBIX

OacceitHOB
IIpusznak SHUBE Hwxnawnit Amyp Bepxuwuii Amyp XaHka
n 37 88 170 78
71-118 56—146 77—129 55-172.5
SL, MM it
88.1 99.4 98.6 119.0
A 12—-15 11-16 12—16 13—17
13.1£ 0.13 13.7+0.12 14.1£0.07 15.4+£0.12
Hsp/H 0.48—0.71 0.50—0.83 0.67—1.06 0.61-1.02
0.55+0.009 0.66 £ 0.008 0.85%0.006 0.80 = 0.009
0.52—0.68 0.54-0.85 0.68—0.96 0.71-1.18
Hsp/c - = = - 7 s
0.59 = 0.007 0.71£0.006 0.80 + 0.004 1.00 £ 0.008
HJe 0.87—1.20 0.88—1.43 0.78—1.15 1.05—-1.53
1.07 £0.012 1.10 £0.013 1.00 £ 0.053 1.26 £0.010
*T1o manubiM: BacuiabeBa, Kosiosa, 1988, 1989a
n 35 88 98 19
I 40—47 40—-45 40—-49 40—49
43.0£0.41 40.7-43.9 42.1-44.3 44.4 £ 0.48
B % SL
D 48.4—52.2 46.0—54.2 46.6—54.4 47.8—53.6
a == _ - - 07020
50.2£0.16 49.6—51.9 49.3-50.8 50.3+0.29
o 46.0—50.7 42.5-55.7 44.9-52.8 44.4-473
48.3+0.20 48.0—-50.3 47.7—-48.5 45.9+0.21
P 19.0—-22.7 17.8—27.2 21.4-26.4 22.2-24.6
20.4+£0.12 21.0-25.4 23.5-24.2 23.4+0.15
W 13.4—16.0 12.9-19.0 14.4-19.38 14.7—18.6
14.7 £0.10 15.2-16.9 16.4—17.1 16.6 £0.27
u 12.5-16.3 11.6—20.5 12.0-17.8 15.4—18.7
14.6 £0.15 14.2-15.6 14.8-15.4 17.2+0.20
aD 15.5-18.3 15.5-23.6 17.4-23.9 19.7—27.1
16.8 £0.12 17.7-20.8 20.3-21.5 22.5+0.47
I 12.2—-16.1 13.7-20.8 16.3—22.7 18.5-23.6
S - _— _— P
P 1441015 15.2-17.6 19.2-20.4 205038
I 20.7—29.4 19.0-30.9 19.8-28.0 25.3-30.4
23542027 22.5-26.6 23.1-23.3 27.240.37
21.5-24.7 20.4-27.4 21.3-27.1 18.6—23.8
c - 7 - - ~6.9725.0
23.3+0.13 22.0-24.5 23.3-24.6 21.0£0.34

IIpumeuanne. n — 4KCIIO OCOOCIE; HAl YePTOM — AMana3oH U3MEHYUBOCTHU, IO YEPTOM — cpeaHee 3HaUeHUe 1 ero omnbka (*mo 6ac-
ceifHaM HMXXKHETO M BEpXHEro AMypa — U3MEHUYMBOCTb CPEIHUX 3HAYSHM I B pa3HbIX BbIOOpKax); SL — cTaHmapTHas JuiMHa Tena, A —
YKCJIO BETBUCTBIX JIy4eil B aHAJIbHOM IUTaBHUKE; aD, aV/ — aHTenopcaibHOE M aHTeBEHTPaIbHOE paccTosiHus; [P, [V — jinHa TpyqHOro
U OPIOIITHOTO MJIaBHMKA COOTBETCTBEHHO, /4 — MJIMHA OCHOBaHUSI aHAJIbHOIO IUIaBHUKA, 1D — BbICOTA CIIMHHOIO IUIaBHUKA, Hsp —
JUTMHA KOJIFOUKY CITMHHOTO TUTaBHUKA, H — HanOoJIblllasi BLICOTA TeJia y Havajia CIIMHHOTO TJIaBHUKA, ¢ — JJTMHA TOJIOBbI, /] — 4ucio

Yyelryil 60KOBOM JTUHUU.
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HeBequKu (CD = 1.02) u B onipeneI€HHOM CTeIICHU
MOTYT OBITh OOYCJIOBJI€HBI MEHBIINMHU pa3zMepaMu
BOCTpOOpIOLIeK U3 SHIBBI., XOTSI CXOAHbIE CpEeTHUE
pasmepsbl rooBbl — 21.2 + 1.0% SL — npuBOIST U KU~
taiickue aBTopsbl (Li et al., 2020).

HawubGonpimass BeIcOTa Tejla Y BOCTPOOPIONIEK M3
SAHUBBI OOBIYHO YyTh MPEBBIIIACT JUTMHY TOJIOBHI (Ta0-
Jviia, puc. 1T), 4To oOTMeUYaeTcs ISl HUX U B KJItouax
kutaiickux aBropoB (Luo, Chen, 1998); conepxxurcs
3.4—4.8 pa3a B SL; onHako kuTaiickue aBTophl (Li
et al., 2020) npuBOAST MEHBIIYIO CPEIHIO BEINIM-
Hy IpU3HaKa, 4eM noaydmwid Mel — 20.2 £ 1.4% SL.
JmmHa KOJTIOYKH CIIMHHOTO TIaBHUKA 00bIdHO < 60% ¢
u < 55% H. Ilo unnexcy Hsp/c HabmomaeTcst XaTyc
MEXIY paclpeieeHusIMU 3Ha4YeHUi y BOCTPOOpIO-
ek AHuael u Xauku, CD = 3.70. ITo unnekcy Hsp/H
(puc. 1B) BemunHa pas3IMuMii IIpeBhIIIAcT (hopMaib-
HO MoAaBUAOBOM ypoBeHb: CD = 1.57. B otnmune ot
W3y4YEHHBIX BOCTpOOpIONIeK 13 XaHKU y 3 3K3. U3
AHuzel U3 npobbl P-22294 u y ocodbu n3z Kuras us
npoObl P-8638 GprolinHa cBeT/Iad.

IToMuMO OTMEUEHHBIX BBIllIE XapaKTEPUCTUK
BOCTPOOPIOLIKU U3 P. SHII3BI JOCTOBEPHO OTIMYA-
IOTCSI OT U3YyUYeHHOI BEIOOpKM 13 XaHKH (Bacunbe-
Ba, Ko3moBa, 1989a) MeHbIIIeit BRICOTOM CIIMHHOTO
MJIaBHUKa (HaOJIIomaeTcsi XuaTyc MeXIy pacrpeaeiie-
HUSMM 3HadyeHuil npusHaka, CD = 2.07), MeHbIIe
IMHOM rpygHoro miaBHuka (CD = 2.20), a Takke
MEHBIIIEeH JJIUMHOI OpIOIIHOIO IUIaBHUKA (TabOMlIa).
Kwuraiickue aBropsr (Li et al., 2020) mpuBOISIT AJISI 9TUX
XapaKTEePUCTUK CJIEAYIOIIME CPETHUE 3HAUEHUST — CO-
orBercTBeHHO 18.1 £1.2,19.3+0.81 14.7+0.9% SL.

Bocmpobprowku u3 pazuvix nonyaayuili 6acceiina
HudiCHe20 Amypa NIEMOHCTPUPYIOT HaubosbIee Mopdo-
JIOTMYECKOE CXOJICTBO C TAKOBBIMU OacceitHa SAH1I3bI co
CABUTOM CPEIHWX 3HAUYECHUIA B HAIIPABJICHUU TUarna-
30HA UBMEHUYMBOCTU BOCTPOOPIOIIEK 13 XaHKHU (Ta0-
nuia). B aHanbHOM miaBHUKe Y HUX OT 11 10 16 BeT-
BUCTBIX Jiyueit (puc. la), vame 13 (28/88) wam
14 (30/88). CxomHble faHHbIE TIPUBOASITCS 151 TTOMY-
Jgauuit Amypa ¢ tepputopun Kurtas (L[3uH-11351H,
Be-ny, 1959): 12—16 nyueii, yame 13 (38/126) nnn
14 (56/126); mo manHbeIM Hwukombckoro (1947), y
BOCTpOOpPIOIIIEK M3 pPa3HbIX BOAOEMOB OacceliHa
HUXHero Amypa cpenHee umcio Jgydeinn 13.4—14.1.
JnHa ocHOBaHUsI aHAJILHOTO TUIaBHUKA BapbUpyeT B
OoJiee IMPOKOM JIMANa3oHe, yeM y pbio 13 AHL3bI 1
XaHKMW, HO CpeAHUE 3HAYECHUSI B Pa3HbIX aMypCKUX
BbIOOpKax OJIMXKe K CpeqHel BeJIMYMHe MpU3HaKa B
BBIOOpKe M3 AHIBHI (TAaOIMIA), XOTS UX OTJIMYUS OT
CpeIHMX 3HAYEHUI Y BOCTPOOPIOIIEK XaHKU HEBEI-
ku (CD He nocturaeT (popMalibHO TTOABUIOBOTO YPOB-
Hs 1.28). ImiHa To10BbI HIDKHEaMyPCKIX BOCTPOOPIO-
1IeK ykJjanbsiBaercs 3.7—4.9 paza B SL.

Hau6onbliiast BbicoTa Teaa OOBIYHO OOJIbIIIE AU~
HBI TOJIOBBI (TabMIIA, pyC. 1T); B pa3HBIX JOKIbHBIX
MOMYJISALMSAX 3HAaUYeHUe cooTHoueHus1 H/c B cpen-
HeM Bapbupyer ot 0.92 nmo 1.16; comepxXurcs

BACUJIBEBA u ap.

3.2—5.3 paza B SL. Ilo cpemHeit BemmumHe MHACKCA
H/c amypckune BOCTPOOPIOIIKU CXOAHBI C OCOOSIMU
3 SIHL3BI U OOCTOBEPHO OTJIMYAIOTCS OT XaHKali-
CKUX, HO pa3jin4us 3TU HeBeJIMKM (Tabmuna). [JimHa
KOJIIOYKU CITMHHOIO IIJIaBHMKA OOBIYHO HE MPEBbI-
maeT 75% ¢ u cocrasiser ot 60 no 70% H (tabnuua,
puc. 1B). I1lo cpenHuM 3HaYeHUSIM MHIEeKCcOB Hsp/H
u Hsp/c BOCTpOOPIOIIKY HUKHETO AMypa JOCTOBEp-
HO OTJIMYAIOTCS W OT pbIO M3 AHLBEI, U OT PhIO U3
XaHKM, OOMHAKO 3HAYUTEJIbHBIC pa3nmyus HaOIoma-
I0TCSI TOJIBKO 110 MHAEKCY Hsp/c MeXny aMypCKUMU U
xaHKaiickumMu BocTpoobproiikamu: CD=2.32. B To xe
BpeMsI CpeIHIE 3HAYEHUSI JJIMHBI KOJTIOYKH B pa3HBIX
aMypCcKUX MOMNYJISIIMUSX BapbUpPYIOT B Mpeneiax
15.2—17.6% SL, u B cirydae BBIOOpKHU 13 03. KaGap ¢
Hsp 17.3 £ 0.34% SL otnmiuust OT BOCTPOOPIOIIEK U3
AnHuzs! nocturalor BeanduHbel CD = 1.29. B cBolo oye-
penb pacmpenenicHue 3HayeHUT Hsp B BBIOOpPKeE
aMypCKHMX BocTpoOpiomiek u3 o3. bomsmoe Kn3nm —
13.8—16.5 (B cpennem 15.2)% SL (n = 7) — He TIepeKpbI-
BaeTCs C AMANa30HOM M3MEHYMBOCTU XaHKAMCKUX
BOCTPOOpIOIIEK.

I1o BrIcOTE CIIMHHOIO MJIaBHMKA M3YYEHHBIE I10-
MyJISIHUM HUDKHETo AMypa 3aHUMAalOT IPOMEXYTOY-
HOE ITIOJIOXKEHUE MEXAY BOCTpOOpIomKamMu SIHL3EI 1
Xanku. Bce amypckue BBIOOPKM TOCTOBEPHO OTIIM-
4yaroTcs OT BBIOOPKU U3 SAHII3HI, U B psiAe CIydaeB 3TU
OTJINYUSI JOCTUTAIOT 3HAYUTEIbHON BEJIMUMHBL: TaK,
IpM cpaBHEHWN ¢ TTonyJrstimeii o3. Kabap ¢ 4D 20.4 +
+0.29% SL CD = 1.93, a ¢ BbIOOpPKOI U3 AMypa y
roc. Emabyra ¢ 2D 20.3 £ 0.30% SL CD = 1.38. Ana-
JIOTUYHO JOCTOBEPHBI Pa3IN4MsI BCEX aMyPCKUX BbI-
OOPOK C XaHKAWCKUMM BOCTPOOPIOIIKAMU, U B psifie
cJlydaeB OHM 3HAYMTEIbHbBI: C BEIOOPKOI 13 AMypa C
hD 17.7 £ 0.20% SL CD = 1.60, c BibOpKOI1 U3 03. bo-
JIoHb ¢ D 18.6 = 0.16 CD = 1.37, a pacnipeneieHue 3Ha-
YyeHUii pu3HaKa B BbIOOpKe u3 03. bonbitioe Kusu 2D
17.2—19.4% SL He mepeKpbIBaeTCs C IUANA30HOM M3-
MEHUYMBOCTU XaHKANCKUX BOCTPOOPIOIIEK (TabauIIa).

Jwvara3oH U3BMEHYMBOCTU OTHOCUTEIbHOM IJIMHBI
TPYIHOTO U OPIOIIHOIO IUIABHUKOB Y HIDKHEAMYPCKUX
BOCTPOOPIOIIIEK IIPEBHIIIAET CYyMMAapHYI0 M3MEHYM-
BOCTBb BOCTpoOpIoiieK SAH13bI 1 XaHKW; HaUMEHbIIINE
cpenHue BBIOOpOYHBIE 3HAYEHUST aMypPCKHUX BEIOOPOK
OIM3KU K CPEIHUM 3HAYCHMSIM IIPU3HAKOB B BEIOOP-
Ke 13 SAHU3bI, a HauOOJbIINE — K CPEIHUM BOCTPO-
Opromiek XaHKu (Tabnuia).

Tlonyasayuu cucmemst p. Apeyuo (6epxunee meuernue
Amypa) — ozépa byiip-Hyyp (=XynyH-byiip) u Hda-
JlaitHOp, peku YpiuyH U KepyieH — mo OOJbIIWH-
CTBY MPU3HAKOB 00JIee CXOIHBI C BOCTPOOPIOIIKAMU
n3 XaHKHM, YeM C 0CO0sTMU M3 0AaCCEMHOB HIXKHETO
Amypa u p. AH1BbI. B aHaTbHOM IJTaBHUKE Y HUX, KaK
MpaBWIO, He MeHee 13 BeTBUCTHIX aydeit (12 mydei
0OHapyKeHO ToJIbKO y 6 13 170 5k3.), yame 14 (70/170)
wim 15 (51/170) nyueit. CxomHble TaHHBIC TIPUBOISIT
ISl OYyUPHYPCKOI BOCTPOOPIOIIKY KUTAaliCKUE aBTO-
pol (II3uH-13sH, be-ny, 1959): 12—15 nyudeii, yaie
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13 (12/40), 14 (10/40) mwma 15 (15/40); B omucaHuu
H. varpachovskii, cocraBieHHOM 110 8 3K3., IPUBOJIUTCS
15 myueit (Huxkonbckuii, 1903). CpenHue 3HaYeHUS
IUTMHBI OCHOBAHMST aHAJIBHOTO TIJIaBHUKA B Pa3HBIX
BBIOOPKAX CXOMHBI CO CPETHUMM 3HAYCHUSIMU ITOTO
MpU3HaKa y BOCTPOOpIOIIEK U3 OacceiiHa HUXHETO
Awmypa (Tabauna). JmmHa Toa0Bbl N3yYeHHBIX BOCTPO-
OprolleK n3 dacceifHa BepxHero AMypa yKjanbIBaeTCs
3.7—4.7 pa3a B SL, uTo comiacyercs ¢ XapakTepucTH-
KOt OYMPHYPCKHX BOCTPOOPIOIIEK B THMATHOCTHYE-
ckoM kmoue JIyo u Uena (Luo, Chen, 1998) (<5.0 pa3za
B SL) u ¢ onmucanmeM Hukombckoro (1903) — 4/4—4%.
CpenHyie 3HaYESHMS UTHBI TOJIOBBI B PA3HBIX TIOITYJIS-
LUSIX CXOTHBI C TAKOBBIMU BOCTPOOPIOIIEK U3 SIHII3HI 1
HIKHero AMypa (tabauua). [To naHHbIM LI3BUH-1I35TH
u be-my (1959), nnuHa TOJIOBBI Y 3TUX BOCTPOOPIO-
ek Bapbupyet ot 21 10 25% SL, B cpenrem 22.7%.

Hawu6Go:bliast BbicoTa Tejia 0ObIYHO He MpeBhIla-
eT IJIMHY TOJ0BHI (Tabamuna, puc. 1T), cogepKuTcs
3.6—5.1 paza B SL (4—4% — no onmcanuo Hukosb-
ckoro (1903)); mo kiirouam Kutaiickux aBTopoB (LI3uH-
13sH, be-1y, 1959), BbicoTa Tesa OyupHypCKHUX BOCTPO-
oprolek He npeBbiinacT 22% SL. I1o cpenHeit BeInun-
He uHaekca H/c BepxHeaMypcKue BOCTPOOPIOIIKHA
CXOIHBI C 0CO0SIMU U3 AHI3HI 1 13 0acceitHa HUXKHE -
ro AMypa 1 JOCTOBEPHO OTJIMYAIOTCS OT XaHKANCKUX,
HO pa3Inyus 3TH HeBeIMKU. JTMHA KOJTFOUKY CITMHHO-
IO TJIaBHUKA OOBIYHO Gonblle 75%, Ho MeHble 90% c
(xopoue rojioBsl: sensu Luo, Chen, 1998) u, kak ripaBu-
jio, npesbiiaer 80% H (puc. 16, 1B). ITo uHaekcy
Hsp/c otnuunst BOCTpOOpIOIIeK GacceitHa BEpXHETO
AMypa JOCTUTAIOT 3HAYUTEIbHONM BEJIUUYMHBI KaK OT
BocTpoOpromek AHuzer (CD = 2.18, pacnpenesieHUs
3HAYEHUM TIPU3HAKa B BBIOOPKAX MPAKTUYECKU He
MEePEKPBIBAIOTCS ), TaK M OT XaHKAWCKNX BOCTPOOPIO-
ek (CD = 1.56). 1o unaexkcy Hsp/H 3HauynTenbHbIE
pasIuuus HaGII0OaI0TCI MEXIY BOCTPOOPIOIIKAMU
BepxHero Amypa n Axuser: CD = 2.21. CpenHue 3Ha-
yenus Hsp (B % SL) y BepxHeaMypCKUX BOCTPOOPIOIIIEK
CXOIHBI C XaHKACKUMU, C pacipeaeacHrueM 3HaYeHUIA
MpU3HAaKa y ocobeit 13 SHIB3EI HaGIogaeTcs XxuaTyc,
pasinyusl cO BCEMU BEpXHEaMypCKMMU BbIOOpPKaMU
MOCTUTAIOT 3HAYUTENBHOI BennuuHbl: CD = 2.26 ¢
BBIOOpKOIT 113 03. Byiip-Hyyp ¢ Hsp 19.2 £ 0.18% SL,
CD = 3.15 c BbIOOpPKOIi U3 p. YpuiyH ¢ Hsp 19.2 +
+0.13% SL, CD = 2.68 c BeIOOpKOIi 13 03. [lajaifHop
c Hsp 20.4 £ 0.26% SL. 3HaUnTETHLHON BEITMIMHBI
JIOCTUTAIOT Pa3INUMS TI0 UHACKCY Hsp MexXTy BepxHea-
MYPCKUMHU U HIDKHEAMYPCKUMU BBIOOPKAMU ¢ HU3KH-
MU CPEIHUMM 3HAYCHUSIMU UHEKCA: ITPU CpaBHEHUU
BBIOOPKHU U3 HUKHETO AMypa ¢ Hsp 15.8 £ 0.25% SL
¢ BBIOOPKOIi 13 03. byiip-Hyyp CD = 1.40, c BEIGOp-
Koit 13 p. YpimyH — 1.85, ¢ BeIOOpKOI M3 03. Jlamaii-
Hop — 1.80. B To xe BpeMs OTJIMYUS OT HUXKHEa-
MYPCKUX BBIOOPOK C OONBIIUMU CPETHUMHU 3HAUE-
HusMu Hsp (Hanmpumep, ¢ BbIOOpKOi u3 03. Kabap
¢ Hsp 17.3 £ 0.34% SL) 1ocTOBepHBI, HO HEBEJIMKU —
CD He nocturaet ypoBHs 1.28. Y 1ByX BCKPBITHIX K-
3eMILISIpOB U3 TpoObl P-8069 GproiinHa TéMHas.
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ITo cpenHUM 3HAYEHUSIM BBICOTHI CLIMHHOTO, LJINU-
HBI TPYAHOTO 1 OPIOIIHOTO TJIABHUKOB BOCTPOOPIOIIKYI
W3 BOOOEMOB OacceifHa BepxHero AMypa Haubosee
CXOIHBI C XaHKACKMMM BOCTPOOPIOIIIKAMU (TA0IM1IA).

TakcoHOMMYECKAsi CTPYKTYpPa U MPOOJIeMbI
HOMEHKJIATYPbl MHOTOTBIYMHKOBBIX BOCTPOOPIOIIEK

JuddepeHnmpyemblie 1o MOPpAOIOTMIECKUM TIPH-
3HaKaM 4YeThIpe TPYIIbl MHOTOTBIYMHKOBBLIX BOCTPO-
OpIOIIEK HACENSTIOT pa3Hble BOAHbIE OACCEHBI, pa3-
JINYUST MeXAY HUMHU TI0 OTAEJIbHBIM XapaKTepUCTU-
KaM TIpeBbIIIaloT (hopMajbHO MTOABUAOBOI YPOBEHbD
CD = 1.28, a mo npyrum — HabJII0HAETCSI XMaTyC MEX-
Iy pacrpeneaeHUsIMUA 3HAYeHUM MpU3HaKa, 4YTO CO-
OTBETCTBYET BUIOBOMY MOP(MOIOTrNYEeCKOMY KpUTE-
puto. B m060M cityyae o COBOKYMHOCTA MOPGOJIO-
TMYECKUX XapaKTEPUCTHK, UCITOIb30BABIIMXCS paHee B
orpeaeUTeIbHbIX KJTF0UaxX, BOCTPOOPIOIIKU U3 pa3-
HBIX TPyNIT YETKO A depeHLIMPYIOTCS IPYT OT Apyra
(cM. HIDKe pa3pabOTaHHBIM B HACTOSIIIEM MCCIea0Ba-
HUU IMAarHOCTUYECKUI KJTI04) Y IPUHUMAIOTCSI HAMU B
CTaTyce CaMOCTOSITEIbHBIX TAKCOHOB BUIOBOTO PaHTa.
BocTpobpromku 3 6acceiina XaHku U 03. byiip-Hy-
yp paHee ObLUIM OMMCaHbI B KAYECTBE CAMOCTOSITEIbHBIX
BUIOB, KOTOPbIE MPU3HAIOTCI U B HACTOSIIIEE BpEMSI:
cootBeTcTBeHHO H. lucidus v H. varpachovskii (Fricke
et al., 2021; Froese, Pauly, 2021). B To ke BpeMs HO-
MEHKJIaTypa IBYX APYTMX BUIOB — BOCTPOOPIONIEK
OacceiiHa p. SIHII3BI 1 BOCTPOOPIOIIEK HIXKHETO Te-
yeHUs1 AMypa — Hy>KJIaeTcsl B ClielIMaIbHOM aHaJIu3e.

Bocmpoobprowiku p. Any3el. B coBpeMEeHHBIX CBOAKAX
1o uxtuodayHe 11st p. SAHIBbI YKa3bIBAIOTCS 1Ba BUIA
BocTpoOpiowex ¢ sp.br. > 20: H. tchangi Fang, 1942 u
yxe ynomuHaBiuuiicsi H. bleekeri (Luo, Chen, 1998;
Fu et al., 2003; He, 2010). B npenbioymieii Hamei
pabore (BacunbeBa u ap., 2022) noaTBepKae¢H BbI-
Box banapecky (Banarescu, 1968) o Tom, uto H. fchangi
OBLI OIKCaH 110 TMOPUIHOI 0CO0M, 1 IO3TOMY Ha3Ba-
HUe fchangi He MOXET YIIOTPeOJISITHCS KaK BaJIMIHOE
JUIST pOIUTEIBCKMX BUAOB 3TOoro rubdpuaa (MexmyHa-
POMHBII KOIEKC 300JIOTMYeCcKOil HoMeHKIIaTypbl, 2000.
Cr. 23.8). BanumHbiM Ha3BaHMeM Ijis BMAa poia
Hemiculter, yaacTBOBaBIIIETO B TUOpUAU3ALIAM, SIBJISI-
eTcsa npemtoxxeHHoe mo3xe (Yih, Wu, 1964) — nigro-
marginis. DHIEMUYHBII BUI IIPUTOKOB BEPXHETO Te-
yeHust AAH1UBEI H. nigromarginis IpuHAIJIEXUT (Uore-
HETUYECKO KJiaJle MAJIOTBIMMHKOBBIX BOCTPOOPIOIIEK
(Chen et al., 2017; BacunbeBa u ap., 2022) 1, KaK 1 3TH
BUIIBI, XapaKTEePU3YEeTCs] MaJIbIM YK CJIOM BETBUCTBIX JIy-
yeil B aHaJIbHOM IU1aBHMKe (11—12) 1 HavaloM CIIAH-
HOTO IJIaBHUKA, PACTIONIOKEHHBIM, KaK IPaBuUJio, 011~
JKe K Havyaly XBOCTOBOTO TJIaBHUKA, YeM K KOHILY PhI-
Jia. OT ApYrux BUIOB COOCTBEHHO MaJIOTBIYMHKOBBIX
BOCTPOOPIOIIEK OH OTINYAETCS OOJBIITMM YUCIOM
KabepHBIX THIYMHOK (25—28), a TaK;Ke OTHOCUTEb-
HO OOJILIINM YKCJIOM 4Yelllyil B 60KOBOI nuHUM (49—
53) (Bénarescu, 1968).
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Puc. 2. BHenHuii Bua Boctpobpioiiku Hemiculter leucisculus mio: Bleeker, 1871. Tab. 2. Fig. 1.

Bun H. bleekeri 6b1n1 onmcan BaprnaxoBckum (War-
pachowski, 1887) Ha ocHoBe omnucanusl biaukepom
(Bleeker, 1863—1864, 1871) nByx ocobeit n3 Kuras
(TIpEaTIoNOXUTETBHO U3 p. AHII3bI), OTHECEHHBIX UM K
Buny H. leucisculus. Omicanue BapnaxoBcKoro 1moBTo-
psieT ciaeayole BaXKHbIe XapaKTePUCTUKU U3 My0-
ymkauuii bimkepa: D 11 7—8, A 111 11-13, P1 13—14,
V118, Il 40—42; H yknaneiBaetcs 4%—4% paza B SL,
¢ — 4%—4Y% paza B SL; Hayajao CITMHHOIO TUIaBHUKA
OJ11Ke K OCHOBAaHUIO XBOCTOBOIO IIJIABHUKA, YeM K
KOHIIy pblia. OMHAKO B HEM OTCYTCTBYIOT ITPUBEIEH-
Hast bankepom popmyia TpEXPSATHBIX INIOTOYHBIX 3Y-
60B (2.4.5/5.4.2) u TO, UTO y U3y4YeHHBIX binkepom
pBIO 2-if HEBETBUCTHIM JIyd CITMHHOTO IMJIaBHUKA KO-
poue royioBsl (Bleeker, 1871). I1lpu sTom Bapmaxos-
CKUii IpUBOOUT B AUarHose, uto y H. bleekeri 6proxo
rnepen OPIOIIHBIMU TUIABHUKAMU YIDIOIIEHHOE, a 3a
HUMU — C O4YeHb TymbIM Kwiaem: “der Bauch ist vor
den Ventralen abgeflacht, hinter denselben sehr
stumpf gekielt” (Warpachowski, 1887. P. 702). Torma
Kak bivkep He ymoMsIHYJI B OMMCAaHUM HaJIU4ue,/OT-
CYyTCTBUE KWJISI Ha OpIOXe, a B CpaBHUTEIbHBIX 3aMe-
YaHWSIX yKasall, 4To y poaa Hemiculter (T.e. y U3ydeH-
HBIX UM PBIO, KOTOPBIX OH OTHOCHUJI K JAHHOMY POLY)
B oTimume oT pona Culter Basilewsky, 1855 6piomiko
TyIoe AaxKe mo3aau OpIOIIHBIX IJIABHUKOB: “par le
ventre qui est obtus méme en arriere des ventrales”
(Bleeker, 1871. P. 78). IIpu aToMm BapnaxoBckuii B
XapakTepucTtuke pona Hemiculter ykaszai, 4To y 3TUX
pBIO OpIOXO B OCHOBHOM C KumiueM: “Bauch meist
gekielt” (Warpachowski, 1887. P. 693), a B kimouax
BUOOB 1151 H. bleekeri oTMeTUI OTCYTCTBUE KUJIS
(“nicht gekielt” — P. 694).

OT1cyTCcTBUE KW y PBIO, M3y4YeHHBIX biaukepom
(Bleeker, 1863—1864, 1871), o6cykaanu B OCEAYIO-
1eM HeKoTopkle aBTOophl. Tak, Iletepc (Peters, 1880,
murt. 1mo: Warpachowski, 1887) momaran, yro biaukep
VIIYCTHJI M3 BUIY KWJIb U3-3a MaJIbIX pa3MEPOB UCCJIE-
IOBaHHBIX UM pbIO. Bapnaxosckuit (Warpachowski,
1887), omHAaKO, CYMTAJI 3TO OYECHb COMHUTEIILHBIM, ITO-
CKOJBKY B OoJiee TTO3IHeN padboTe, Imociae OImy0JIMKO-

BaHus pabot Knepa u I'onrtepa (Kner, 1867; Giin-
ther, 1868 — uwuT. mo: Warpachowski, 1887), biukep
(Bleeker, 1871) (koTopblii, KCTaTH, LIUTUPOBAI YIO-
MSTHYTBIX aBTOPOB) TOJIXKEH ObLIT ObI COOOIIUTH O CBO-
eif ormroKe. B CBSI3M ¢ STUMM BBHICKA3bIBAHUSIMU CJTe-
IyeT 3aMEeTUTh, BO-TIEPBBIX, UTO B onucaHuu bimke-
pa UCIOJIb30BaJIMCh 0OCOOU 001EeH nuHoM Tena (7T1)
136 n 143 mm (Bleeker, 1871), KoTopble KpyITHee U3y-
YEHHBIX HaMU pbIO 13 podsl P-22294 TL 101—129 MM,
Y KOTOPBIX XOPOIIO 3aMETeH KWJIb OT I'PYIHBIX MJIaB-
HUKOB J0 aHAJIBHOTO OTBepCcTHs. BO-BTOPHIX, KaK 1M~
tupyetcs Boille, baukep (Bleeker, 1871) ormeuan ot-
CyTCTBUE KWJIsl y BUIOB pona Hemiculter Kak oTInuMne
oT puid pona Culter. bepr (1949), koTopbIii OLLIMOOYHO
OTHOCHWJI MHOTOTBIYMHKOBBIX BOCTPOOPIOIIEK K BUILY
H. leucisculus, mo-BUIMMOMY, PYKOBOACTBYSICh OITH-
canneM BapmaxoBckoro (Warpachowski, 1887), BKiTio-
yan H. bleekeri B pon Pseudohemiculter Nichols et Pope,
1927, y KOTOpOTO KWJIb Pa3BUT TOJIBKO B 3aHEI ya-
CTH, 3a OPIOITHBIMH TIJIaBHUKaMU. B cBoeit peBusumn
pona Hemiculter banaspecky (Banirescu, 1968) orme-
yajl OTCYTCTBYE YIIOMUHAHUS KWl B onucaHusix biau-
kepa (Bleeker, 1863—1864, 1871), HO cU€ll BO3MOX-
HBIM IpUHATE BUn, H. bleekeri Ha TOM OCHOBaHMU, YTO
yKazaHHoe bikepom Hanmmuue “42 gemyii” (Banares-
cu, 1968. P. 526) BcTpedaeTcs TOJIIBKO Y 3TOTO BUA.

K coxkanenuio, TUIIOBbIe 3K3eMIUISIpLI H. bleekeri
otcyTcTByIOT (Bandrescu, 1968; Fricke et al., 2021),
3aTO MMeETCsI M300pakeHe OIHOI 13 PhIO, HA OCHO-
BE€ KOTOPBIX 3TOT BuA Obu1 onvicaH (Bleeker, 1871. Ta-
ble 2. Fig. 1). Bta 0co65b (puc. 2) 3aMEeTHO OTJINYACTCS
OT M3YYEHHBIX HAaMHW BOCTpPOOpIONIeK M3 p. SHIIBHI
(puc. 3a, 30) CABUHYTBIM B 3aJHIOIO YACTh TeJia CITUH-
HBIM IIJIABHUKOM, Ha4aj0 KOTOPOIO B COOTBETCTBUU
¢ onucaHueM biaukepa OJ1ke K OCHOBaHMIO XBOCTO-
BOTO IUIaBHMKA (y U3YYEHHBIX HAMU PBIO, KaK Y BCeX
MHOTOTEIYMHKOBBLIX BOCTPOOPIOIIEK, OHO OMIIKe K
KOHILy pbLia), OOJbIIE IJIMHOKM TOJOBBI, KOTOpas
yKJagbIBaeTcs He 0osee 4.5 pa3a (y BoCcTpoOpIolieK
n3 kowiekuuu 3MMY — 4.1—-4.7 paza) B SL u 6o1ee
JUJIMHHBIMU IPYIHBIMU IUIABHUKAMU, TOYTH JOCTaI0-
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(0)

Puc. 3. Hemiculter clupeoides u3 p. SInuzb, 3SMMY P-22294: a — menkuit ak3emruisap SL 81.5 MM, 6 — Gosiee KPyIHbBIi 9K3eMILISIp
SL 103.0 MM, B — BCKPBITBIN 3K3eMIutsap SL 106.0 MM cO CBET/I0i1 OPIOIIMHOM, T — IIpaBast [JIOTOYHAS! KOCTh, NIOTOYHBIE 3yObI 2.4.5.

IIMMU OCHOBAHUS OPIOIIHBIX IUIABHUKOB (JaJIeKO HEe  JII0YKa CIIMHHOTO TiaBHuKa — >70% H, Torma Kak y
JOXOIAT IO OCHOBAHUS OPIOLIHBIX IUIABHUKOB Y MHO-  M3YYEHHBIX HaMU pbIo — <55%.

TOTBIMMHKOBBIX BOCTpoOpomeK u3 Anuzer: [P/P—V B Eciu He paccmaTpuBaTh OTCYTCTBME KMJISI Ha
cpenHeM 79.1%). Y u3o00pax€HHOIl Ha pUCYHKE Oploxe, To uaeHTuduxkanus biukepom (Bleeker,
pBIOHI 13 paboThl binkepa Takke 60jee AaMHHAs KO-  1863—1864, 1871) n3ydyeHHBIX UM pbi6O M3 Kuras
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Kak H. leucisculus onpeneséHHO MpaBMIbHEE OTHECe -
HYSI UX K MHOTOTBIYMHKOBBLIM BOCTPOOPIOIIKAM, KO-
TOPBIX B HacTostee BpeMst B Kutae onpeaeisiioT Kak
H. bleekeri. 1eiicTBUTENBHO, Y IIIMPOKO PaCIIpOCTpa-
HEHHOrO OT bacceifHa AMypa 10 yCThs p. MeKOHT
H. leucisculus Hayano CIIMHHOTO MJIaBHUKA OJMXe
K HavaJly XBOCTOBOTO IUIaBHUKA, YeM K KOHILY pblIa,
a B pe3Ko M3ruodarolieiicss BHM3 y TPyIHOTO TUIaBHUKA
6okoBoit mHnn 40—59 (B cpemHeM 46—51) mipo6o-
IEHHBIX YelTyil, OOBITHO He 0osiee 12 BEeTBUCTHIX JTy-
Yyeli B aHAJIbHOM TUTaBHUKE U JUTMHHbIE TPYIHbIE TLJIaB-
Huku: [P/P—V 76.6—107.5 (B cpeanem 90.7 + 0.68)%
(BacunbeBa, KoszmoBa, 1988; BacuwineBa, 2004; Ba-
cunbeBa u 1p., 2022). OnHako Kb Ha Oproxe y H. leu-
cisculus, Kak 1y Bcex BUIOB poaa Hemiculter B coBpe-
MEHHOM ITOHMMaHWH1, XOPOIIIO Pa3BUT KaK 3a OpIoII-
HBIMU TJIABHUKAMM, TaK 1 BIIEPEIU HUX.

I1poBenéHHBII HAMU CPaBHUTENIBHBINA aHAIN3 CO0-
CTBEHHBIX U JUTepaTypHbIX HaHHbIX (Nichols, 1943;
bepr, 1949; Chen et al., 1998; Kim, Park, 2002; Dai,
Yang, 2003; Kottelat, 2006; Froese, Pauly, 2021) no-
Kazajl, YTO Cpely U3BECTHBIX IMTPECHOBOMHBIX PhIO Kui-
Tasi U MOTPaHUYHbIX C HUM CTpaH KapIioBbl€ PbIOI, JI1-
1IEHHBIE KWJISI HA Oproxe, HO obyiafamlire IpyruMu
npu3HakaMu u3 onucaHusi H. leucisculus bivukepa
(Bleeker, 1871), orcyrcTByloT. HeT Takmx BugoB u
Cpelu pbI0, Y KOTOPBIX KWJIb Pa3BUT TOJBKO MEXIY
aHaJIbHBIM OTBEPCTHEM U OPIOLIHBIMU IJIaBHUKAMMU,
K KOTOPBIM OTHOCSITCS TIpeacTtaBuTean ponoB Chan-
odichthys Bleeker, 1860 u Pseudohemiculter. B To ke
BpeMsl poaoBoe Ha3zBaHue Hemiculter BiepBble MO-
SIBUJIOCH B cocTaBleHHbIX biimkepom (Bleeker, 1860)
JNMArHOCTUUYECKHUX KJTtouax Jj1si KaprooOpa3HbIX phid.
Crenys 3TUM KJIFOYaM, MOXHO YTBEPXIaTb, YTO IO
Mop(doJ0rnuyecKumM 0cobeHHOCTIM poabl Hemiculter
u Chanodichthys o4eHb CXOIHBI, X OOBEOAUHSIET Ha-
JIMunre TPEXPSIIHBIX IIOTOYHBIX 3yOOB M KOJIIOYKHU B
CMMHHOM T1aBHUKe. JlnddepeHuupyet ux bavkep o
cliegylonieMy Habopy Ipu3HaKkoB: y pona Chanodich-
thys TeJlo He YIJIMHEHHOE, PbUIO 3a0CTPEHO, Yellys
YMEpPEHHbBIX pa3MepoB, OOKOBasl JIMHUS c1ab0 U30-
THyTas1, a'y pona Hemiculter Teno yommHEHHOE, PHIIO
KOPOTKOE, Yelllys] CPETHUX pa3MepOB WIN MeJikasi, 00-
KOBasl JIMHUS CUJIbHO M3O0THYyTas. B CBS3U ¢ 3TUM MbI
CKJIOHHBI IPUHATH, 4TO 3aMedyaHue biukepa (Bleeker,
1871) 1o moBOY KWJISI y U3YYEHHBIX UM PBIO ClieayeT
OLIEHUBATbh KaK CPaBHUTEIBHOE MO OTHOIIIEHUIO K BU-
JlaM ¢ 6osiee BbIpakeHHBIM ocTpbIM KuiieM. [1o apyrum
MpU3HAKAM OIMUCAHUSI OHU COOTBETCTBYIOT COBPEMEH-
HBIM MpeAcTaBieHUsIM o poae Hemiculter ¢ KpyTo
M30THYTOI 00KOoBOI mHUEH (“la ligne latérale forte-
ment et subetement courbée” — Bleeker, 1871. P. 78),
D II-111 (6)7—8 ¢ tnagkoit komoukoit, A 111 10—19,
11 40—59 u TpEXPSAHBIMUY [NIOTOYHBIMU 3yOaMM.

OpHako, B OTJIMYME OT MHOTHUX OPYTMX aBTOPOB
(L3un-1u3sH, be-ny, 1959; Yih, Wu, 1964; Banarescu,
1968; Luo, Chen, 1998; Fu et al., 2003; Jiang et al., 2008;
He, 2010; Li et al., 2020; Fricke et al., 2021; Froese,
Pauly, 2021), B cOOTBETCTBUM C pe3yjbTaTaMu Ipel-
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CTaBJICHHOTO BBIIIIE aHaIn3a Mbl cautaeM H. bleekeri
HE CaMOCTOSITEJIbHBIM BUIOM WJIM MONBUIOM, a MJIa-
UM CHHOHUMOM H. leucisculus.

Cpenu Ha3zBaHUI, IPUTOAHBIX IJISI MHOTOTBIYMH-
KOBBIX BOCTPOOpIOIIEK U3 p. SHIBEI, paHee Opyrux
obu1 onucaH H. clupeoides Nichols, 1925. Onucanue
ocHOBaHO Ha 1 3k3. u3 03. Tyurrunr (Tungting Lake)
(=Hyutunxy — Dongting Hu) B mpoBuHIIMN XyHaHb
(Hunan), oTHocs1Ierocs K 6acceiiny S HIU3HI: B 03€pO
BITaAaeT PSII IIPUTOKOB S HII3BI, C OCHOBHBIM TEUCHU -
eM SHI3BI OHO coennmHEeHO KaHaiamu. IlpuBenéH-
HbIe B ONMCAaHUU (POPMYJIBI TNTABHUKOB, INIOTOYHBIX
3y0oB, (bopma OOKOBOI JIMHUU, [/ ~ 55, Hanu4ue HA
Opioxe KW, IPOCTUPAIOIIETOCS BIIEPEI 3a OproII-
HbIC TIJITABHUKU, a TaKKe CpaBHUTEIbHBIC 3aMedaHUsI
110 OTHOLICHUIO K APYruM BuaaMm pona Hemiculter
(Nichols, 1925, 1943) He NO3BOJISIIOT COMHEBATLCS B
pONOBOI TMPUHAMIEKHOCTU HaHHOW pbIOBI. I[lpu
STOM TUITOBOI1 9K3eMILISIp, O€3yCIIOBHO, HE KOHCIIE-
nndwaeH H. leucisculus, Ha 9T0 OIIIMOOYHO YKa3bIBa-
101 psix aBTopoB (Yih, Wu, 1964; Kottelat, 2006, 2013;
Fricke et al., 2021). ComiacHo orucaHuio, y Hero 14 BeT-
BUCTHIX JIydeii B aHAJIbHOM IUIABHUKE, a CyIs MO PHU-
cyHky (Nichols, 1943. Fig. 61. Pl. 4. Fig. 4), cnunHoi1
IJIABHUK HAYMHAECTCS 3HAYUTEIILHO OJIMKe K KOH-
Iy pblja, Y€M K OCHOBAHHUIO XBOCTOBOTO INIABHUKA
(aD ~48.4% SL), torna xak 'y H. leucisculus Ha4aio
CIIMHHOIO IUIaBHUKA CUWJILHO COBUHYTO B 3aJHIOIO
JacTh TeJIa ¥ OOBITHO He 0oiee 12 BETBUCTHIX JTydeii B
aHaJIbHOM IIaBHUKe. ClenyeT OTMETUTh, 4To baH»-
pecky (Banirescu, 1968) Ha oCHOBe OIMMCAHUS U CpaB-
HUTEIBbHOIO aHaiu3a rojaotuma caurtai H. clupeoides
cuHoHUMOM H. bleekeri.

ITo ocHOBHBIM XapakTepucTUKaM, T hepeHIupy-
IOIIM BUIIBI B TPyMIle MHOTOTBIMMHKOBBIX BOCTPO-
OprolleK, TUITOBOM 3K3eMIUIsIp H. clupeoides monno-
CTBIO YKJIAJILIBAETCSI B OCHOBHBIE XapaKTEPUCTUKHU U3Y-
YeHHBIX HaMU BOoCTpoOprolieK u3 p. AHu3bl. dnnHa
TOJIOBBI Yy Hero conepxkurcd 4.6 pasa B SL, Hanboab-
11asi BBICOTA TeJjia MPEBbIIIAET IJIMHY TOJIOBBI U CO-
nepxutcsa 4.3 paza B SL, IIMHA KOJIOYKM CIIMHHOTO
IUTaBHUKA, cyas no pucyHKy (Nichols, 1943), 3ameTHO
MEHbIIIe IJTUHBI ToJIOBHI (~0.55) 1 <0.55 BBICOTHI TeNA.
B 51011 CBSI31 MBI OTHOCHUM BOCTPOOPIOLIEK p. SAIHII3BI K
Buny H. clupeoides, BamumHOCTb KOTOPOTO ITIOATBEPKAA-
eTcsl pe3yIbTaTaMu MOP(OJIOrMYecKoro aHaanu3a.

Bocmpobprowku 6acceiina nuxcneeo Amypa. K unc-

JIy HOMWUHAJIBHBIX BUOB, OMMCAHHBIX U3 BOTOEMOB C
TEPPUTOPUIL ceBepHee OacceriHa SHI3EI M BKITIOUae-
MBIX pa3HbIiMU aBTOpamMu (LI3uH-13sH, be-y, 1959;
Béanirescu, 1968; Luo, Chen, 1998) B cocTaB MHOTOTHI-
YMHKOBBIX BOCTPOOPIOIIIEK KaKk CHHOHMMOB H. bleek-
eri, oTHocsATca Toxabramis argentifer Abbott, 1901,
Parapelecus elongatus Mori, 1927 w H. shibatae Mori,
1933. T. argentifer paccMaTpuBaeTCsl B HACTOSIIIEE Bpe-
MsI B CTaTyCe CaMOCTOSITeJIbHOTO BUaa pona Toxabra-
mis (Fricke et al., 2021), 4T0 0OHHO3HAYHO IIOATBEP-
Xmaercs ero onucanuem (Abbott, 1901). 3gech cie-
BOIPOCHI UXTUOJIOTUU Ne 3
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Puc. 4. Tonorun Hemiculter shibatae no: Mori, 1933. P. 167. Fig. 2.

JIyeT OTMETUTh, YTO BUJ OIIMCaH Ha OocHOBE 1 3k3. SL
130 mM — rosotunia USNM 49545 (=CAS-SU 6299)
(Abbott, 1901, Fricke et al., 2021), 11st KOTOPOTO IPUBE-
JIEHO HaJIM4ue ABYPSIIHBIX IJIOTOYHBIX 3y00B 5.3/3.4 u
3a3yOpeHHOTO TOCJEeTHETO HEBETBUCTOTO Jydya B
CIIMHHOM IuIaBHUKE ‘“second spine rather stout,
weakly serrated” (Abbott, 1901. P. 485). M3yyeHHbIC
Banspecky (Banarescu, 1968) mBe BOCTpOOPIOIIKI 13
kosutekuny CraHdopackoro yausepcureta (SU 6300)
C TPEXPSIIHBIMU IIIOTOYHBIMU 3y0aMu B OMUCAHUU
D660TTa He YKa3aHbI M HE MOTYT CYUTAThCS ITapaTh-
IMaMU YKa3aHHOTO TaKCOHA: MCXOMTHO MOITyIIeHHAasI
baHspecky ommbKa npuBesa K HEIpaBUIbHOMY 3a-
KITIOUYCHUTO.

P. elongatus 6v11 onucad no 1 3x3. TL 107 MM u3
p. XaH (Hun), nputoxka p. JIssoxa (Liao River), Bna-
narouieit B JIsogyHckuii 3anuB B FOxxHOM MaHBUXKY-
pUm. DTOT IK3EMILISIP, COBPEMEHHOE HAXOXIEHUE KO-
TOPOTO HEU3BECTHO, XapaKTEPHU30BAJICS CJIEIYIOIIUMU
oCcHOBHbIMM Tipu3Hakamu: D 11 7, A 11 13, Il 48,
OpIOIIKO 3a0CTPEHO OT YPOBHS IPYAHbBIX IUIABHUKOB
JI0 aHAJILHOTO OTBEPCTUsI, HayaJlo CIIMHHOIO IJIaB-
HUKa CyIIECTBEHHO OJIMKE K OCHOBAaHU IO XBOCTOBOIO
TUIaBHMKA, YeM K KOHILy pblia (Ha pacCTOSIHUE paB-
HO€ AMCTaHIMU OT KOHIIA pblja 10 CepeAUHbI I1a3a),
rpyAHbIe TUIABHUKU JJIMHHbBIE, 3a0CTPEHHBIC TOCTH-
ratoT % P—V (Mori, 1927). Ha ocHOBe aTux xapakre-
PUCTHK €T0 CJIeTyeT CUUTaTh KOHCTIeLIMUIHbIM H. leu-
cisculus 1, COOTBETCTBEHHO, P. elongatus NOIKEH ObITh
BKJIIOUEH B CHHOHMMBbI 3TOTO BUJA.

H. shibatae 6p11 ortcaH 1o 13 1 9k3. u3 Tcu-HaH:
(Tsi-nan, B HacTtosiee Bpemst Jinan — LI3uHaHb, LIEHTP
npoBuHIMK IllaHbpayH), BOOOEMBI KOTOPOTO HMpPUHA -
Jiexar 6acceifHy p. XyaHX? M OTHOCSTCS K 3allagHOMY
nobepexnio ZKeénroro Mmopst. B omvucanunu (Mori, 1933)
yKazaHo, 4to y atoro Buga D 11 7, A 11 13, Il 41, tno-
TOUYHBIE 3yObI TpEXpsiaHbIe 5.4.2 / 2.4.5; niuHa roJio-
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BBI conepxutcs 4.5 pasa B SL, BbicoTa Tesa — 4.3 pasa
B SL; rna3a HeGoabiue — 1.3 pa3a B IJIMHE pbUIa; HA
Oproxe KWIb OT OCHOBaHMS TPYIHBIX IJIABHUKOB IO
AaHaJIbHOT'O OTBEPCTHUA, Ha4Ya/IO CITMHHOTO IIJITaBHUKa
Ha paBHOM PacCTOSTHUHU OT KOHIIA PhLjia U OT OCHOBa-
HMA XBOCTOBOI'O IJIaBHHKA, YYThb IO3aanl OCHOBaHUA
OpPIOIIHBIX TUIABHUKOB; 1-51 KOMIOYKA CIIMHHOTO TIaB-
HuKa rpuMepHo (“nearly”: Mori, 1933. P. 166) Takoit
Xe UIMHBI, KaK U 2-4; OproinHa yépHasi. CBegeHUs
0 YHCJIe )XaOePHBIX TBIMMHOK B OIIMCAHUU OTCYTCTBY-
oT. OTMeYaeTcsl, YTO HOBBIM BUJA OYEHBb OJM30K K
H. bleekeri n3 AAnn3er 1 Illlanb-cu, HO oTANYaeTCs
3aMeTHO 0oJiee BBICOKUM TEJIOM, MEHBIIUM pa3Me-
poM m1a3, 60J1ee KOPOTKMMU TPYIHBIMU IUIABHUKAMU
¥ 0oJiee CIBUHYTBHIM BOEPED CITMHHBIM TNTABHUKOM.

MecTo HaxoXASHUST TUITOBOTO 3K3eMInIsipa H. shi-
batae, IpUHAMIIEKHOCTH KOTOpOTo pony Hemiculter He
BBI3bIBAaET COMHEHMI, Hen3BecTHO. Ha ocHOBe onu-
caHUs U IIPUBEICHHOro puUCyHKa (puc. 4) ompene-
JINTh BUJOBOI CTAaTyC 9K3eMILIsSIpa He MPEeACTABISIET-
Ccs BO3MOXHBIM. Ha MaJOTBIMMHKOBBIX BOCTPOOPIO-
IIEK, KOTOphIE, CONIACHO TIE€HETUYECKUM JTAaHHBIM
(Chenetal., 2017; BacunbeBa u ap., 2022), mpencrabiie-
Hbl B TUTIOBOM MecTe obutaHusi H. shibatae 1poKo
pacnpocTpaH€HHBIM BuaoM H. leucisculus, oH TIOXOX
HajnmyueM HeOOIbIMX Ina3 (Y MHOTOTBIMMHKOBBIX
BOCTPOODIOIIEK TOPU3OHTAJIBHBIN IMaMETp IJas3a
OOBIYHO IIpEBBIIACT NIMHY pblia, y H. leucisculus 3a-
METHO KOpOYe pblia) U TMOJIOXKeHUEM Havajia CIUH-
HOTO TUIaBHMKA MO OTHOILICHUIO K OPIOIIHBIM TIJIaB-
HMKaM (Y MHOTOTBIYMHKOBBIX BUIOB HAYaJI0 CHUHHOTO
TUIaBHUKA OOBIYHO Ha YPOBHE OCHOBAHMSI OPIOIIHBIX
IJIABHUKOB U aV/aD o6uiuHo >95%, Torna xak y H.
leucisculus 0661910 <92%). B TO Xe BpeMs1 y MaJIOThI-
YUHKOBBIX BOCTPOOPIOIIEK HavYaja0 CIIMHHOTO TUIaB-
HUKa, KaK MPaBUJIo, OJIMKE K OCHOBAHUIO XBOCTOBO-
ro rjiaBHUKA, YeM K KOHILY pbljia, U al TIpeBbIIIaeT
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51.5% SL, a y MHOTOTBIMMHKOBBIX — Ha4a0 CHUHHO-
ro TUIaBHUKA OOBIYHO OJIMKEe K KOHIY pblia, HO aD
BapbupyeT oT 46.0 mo 54.4% SL (BacwmibeBa, Kosmo-
Ba, 1988, 1989a, 19896; BacunbeBa u mp., 2022, Ha-
crosiasi pabora). TakuM ob6pa3om, 1Mo MOCAECTHEMY
npusHaky Ttuarl H. shibatae cXxoleH ¢ MHOTOTBIYMHKO-
BoIMU BuaMu. OmHaKo cpeayd MHOTOTHIYMHKOBBIX
BOCTPOOPIOIIEK 0CO0U ¢ YEPHOI OPIOIIMHOIM OOHApY-
JKeHBI HaMU TOJIBLKO Y H. lucidus, HO y 3TOrO BHUIa, 10
HaIllUM JaHHBIM, B aHAJIbHOM IUIaBHUKE, KaK IIpaBU-
JIO, He MeHee 14 BeTBUCTHIX JIydeid, IUTMHA TOJIOBHI CO-
JepXXUTCst OOBIYHO 5 1 60Jiee pa3 B.SL, a BbIcoTa Tejia —
He 6oiee 4 pa3 B SL. Cpenn BCKPBHITHIX MAJIOTEIMMHKO-
BBIX BOCTPOOPIOIIIEK OCOOM ¢ YEPHOI OPIOIIMHON He
BBISIBJICHBI: Y OIIMCAHHOTO HAMM HOBOTO BUJIa U3 Oac-
ceiina KemuyxxHoit peku (BacuimweBa u ap., 2022)
OpIoIKnHAa CBeTaast, KaK U y TpE€x ocobeit H. leucis-
culus 3 HU30BbeB AMypa (rpoosl 3SMMY P-7795,
P-6155), kopuuHeBast 6pOIIMHA — Y eTUHCTBEHHO-
ro ak3emrusipa npoosl P-9188 u3 BeeTHama. B cBsi-
3M C U3JI0KEHHBIM MBI CUMTAEM, UTO JIO IIPOBEACHUS
TEHETUYECKNX M MOP(OJIOTUIECKNX KCCIIeTOBaHUMI
BOCTPOOPIOIIEK U3 TUTIOBOTO MecTa oouTanus H. shi-
batae na3BaHue shibatae cnenyeT canuTatbh nomen du-
bium. BrmosrtHe BO3MOKHO, UTO B 3TOM paifioHe 0OMTaeT
CaMOCTOSITEJIbHBIN BU, HO TaKXKe MOXHO MoJjiaraTb 1
TMOpUIHOE ITPOUCXOXKISHNE TUITOBOTO SK3EMILISIPa.

MHOTOTBIYMHKOBBIE BOCTPOOPIOIIKK OacceifHa
HUXHEro AMypa B HacToOslleil paboTe OnucaHbl B
KaudecTBe HOBOTO ISl Hayky Buaa. OmnucaHue MpuBo-
JIUTCST HUXKE BMECTE C TMarHo3aMu (COCTaBJIEHbI Ha OC-
HOBE COOCTBEHHBIX TAHHBIX U TAHHBIX IMTUPOBAHHOM
MpyU CUHOHUMUMU JIMTEPATYpPbl), OCHOBHOU CMHOHU-
MUEH U CBEIEHUSIMU MO paclIpOCTPAHEHUIO OCTaJlb-
HBIX BUIOB TPYIITBl MHOTOTBIMMHKOBBIX BOCTPOOPIO-
meK. B mmardHo3sl He BKIIIOYEHBI XapaKTepHUCTUKM, 00-
1LIMe 7151 BCeX BUIOB IPYMIbI /ucidus: Hauaao CIIMHHOTO
TJIaBHUKA, KaK MPaBUJIo, OJIMKe K KOHILY pbljia, 4eM K
OCHOBaHMIO XBOCTOBOIO IUIaBHUKA, aD o6b1yHO < 50%
SL; miaBaTeSIbHbBI ITy3bIpb IByXKaMEPHbIi1, BTOpasi Ka-
Mepa YIJIMHEHHAS, C Y3KOI MOJI0COM COeMMHUTETbHOMN
TKaHu, oOpa3yloleil HeCKOJIbKO BUTKOB CIIUMpAaJU;
3alHUII KOHEL] BTOPOI KamMephl 3a0CTPEH, C KOPOT-
KUM OTPOCTKOM, UKpa MeJIarnyecKasl.

Hemiculter lucidus (Dybowski, 1872) —
XaHKACKas BOCTPOOPIOIIKA

(puc. 5)

Culter lucidus Dybowski, 1872. P. 214 (Chankasee —
03. XaHKa).

Culter lucidus: pooBcknii, 1877. C. 14.

Hemiculter lucidus: BapriaxoBckmii, [eplieHIITEIH,
1887. C. 46; Warpachowski, 1887. P. 704; BacwibeBa,
Kosnosa, 1988. C. 894 (partim); BacuibeBa, Ko3ino-
Ba, 1989a. C. 22 (partim); Borymkas, Haceka, 1996.
C. 26 (partim); Haceka, 1998. C. 76 (partim); Boryii-

BACUJIBEBA u ap.

kas, Haceka, 2004. C. 58 (partim); Bacunnena, 2004.
C. 151 (partim); Bogutskaya et al., 2008. P. 319.

Hemiculter leucisculus lucidus: Bepr, 1909. C. 150;
Huxonbckuit, 1947. C. 775, 776; bepr, 1949. C. 809;
Huxonbckuit, 1956. C. 301.

Hemiculter bleekeri lucidus: 13uH-1u3s1H, be-ny,
1959. C. 166; Yih, Wu, 1964. P. 88.

Hemiculter lucidus lucidus:
P. 526; Luo, Chen, 1998. P. 169.

D I1-1I1 7, A I1I (13) 14—17, xaK TipaBUJIO, HE M-
Hee 14 BerBucThIX Jyueit, V 11 7—8, Il 40—52, sp.br.
20—29; rnorouHble 3yObl TpExpsiaHble, 5.4.2/2.4.4,
5.4.1/1.3.4, 4.4.2/2.4.4; xusib Ha OGpIOXe XOPOIIO BbI-
paxeH, B IepeqHeil yacT JOXOOUT OO TopJia; IJIMHA
KOJIFOUKM CITMHHOTO TJIaBHUKA, KakK rmpasuio, >0.85 ¢,
OOBIYHO MOYTHU paBHA WX 00Jiee JJIMHBI TOJ0BbI; TO-
JIOBa OTHOCUTEIHLHO KOPOTKAasl, 0OBIYHO YKJIAAbIBAET-
cs 5 m 6oree pa3 B SL; Teno BBICOKOE, BEICOTA Tejla
Bcerga OoJblile JIMHBI TOJ0BbI U OOBIYHO 3aMETHO
GOJIbIIIe JUTMHBI KOJIOUKM CITMHHOTO IJIaBHUKA (IJI1-
Ha TTocyieqHel yaie cocraniset 0.68—0.92 H); 6pio-
IIMHA TEMHAasI; KOXKHBIN ITOAKIIIOYMYHBINA BBIPOCT KO-
pOTKMIi1, ero IJIMHA paBHA WU YyTh IMpPEBbIIIACT
IyaMeTp 3padkKa U cocTaBisgeT oT 36.4 no 62.7% ro-
PUM30HTAJIbHOTO IuaMeTpa mia3a (o). PacripoctpaHéH B
GacceliHe 03. XaHKa, Te CUMIATPpUYEH C BUAOM Ma-
JIOTBIYMHKOBEIX BoCcTpoOpIomek H. leucisculus.

Banarescu, 1968.

Hemiculter varpachovskii Nikolski, 1903 —
OyupHYPCKasi BOCTPOOPIOMIKA

(puc. 6)

Hemiculter varpachovskii Nikolski. 1903. P. 359
(Lac Buir-Nor — o3. byiip-Hyyp).

Hemiculter leucisculus (non Basilewsky, 1855):
Bepr, 1909. C. 146 (partim); Nichols, 1943. P. 134
(partim); Huxkonsckuit, 1947. C. 775 (partim); bepr,
1949. C. 808 (partim); borymnkas, Haceka, 1996. C. 25
(partim); Haceka, 1998. C. 75 (partim); Kottelat,
2006. P. 35 (partim); Ocock et al., 2006. P. 37.

Hemiculter varpachowskii (sic): Huxonbckmuii,
1947. C. 774.

Hemiculter varpachovskii: Jamm-popxu, 1955.
C. 571, 574; Kottelat, 2006. P. 36; Ocock et al., 2006.
P. 13; Bogutskaya et al., 2008. P. 320.

Hemiculter leucisculus warpachowskii (sic): Hu-
Konbckuii, 1956. C. 298; baacanxas u ap., 1983.
C. 194; Luo, Chen, 1998. P. 169.

Hemiculter bleekeri warpachowskii (sic): 1l3uH-
u3sH, be-ny, 1959. C. 166.

Hemiculter lucidus warpachowskii (sic): Banarescu,
1968. P. 527.

Hemiculter lucidus (non Dybowski, 1872): Bacu-
nweBa, Kosnosa, 1988. C. 894 (partim); BacunbeBa,
Kosnona, 1989a. C. 22 (partim); boryukast, Haceka,
1996. C. 26 (partim); Haceka, 1998. C. 76 (partim);
Bacunbesa, 2004. C. 151 (partim).
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(6)

Puc. 5. Xankaiickast Boctpoopioiika Hemiculter lucidus SL 150.0 mm 13 03. Xanka, 3SMMY P-8343: pHelnuii Bun (a) v OproiiHast
4acTh CO BCKPBITOI TEMHOI OpIOLIMHOI ().

(6)

Puc. 6. ByupHypckast Boctpobproiika Hemiculter varpachovskii SL 121.0 MM u3 03. Byiip-Hyyp (Mosnronus), 3MMY P-8069:
BHELIHMUI BUL (a) M BUII CO CTOPOHBI BCKPBHITOM TEMHOI OpIOIIMHEI (0).
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D 11111 (6) 7 (8), AI1I (12) 13—16, vame 14 viu
15 BerBucThIX yueid, V11 79, [/ 40—55, sp.br. 20—28,
JIOTOYHbIE 3yObl 4—5.3—4.1-2/2.4.4—5; xunp Ha
Oploxe XOPOIIO BEIpaXeH, JOXOAUT IO Topia; JINHA
KOJIIOYKM CIMHHOTO TIJIABHUKA BCETIa MEHbIIIE I -
HbI T0J10BbI (00BIYHO OoJibie 0.75, HO MeHee (.9);
JUTITHA TOJIOBA CONIEPKUTCI MeHee S5 pa3 B SL; BeIcOoTa
TeJla OOBbIYHO HE NPEBBINIACT IJWHY TOJOBBI, HO
OOBIYHO 3aMETHO OOJIbIIIE ITMHBI KOJIIOUKY CIIMHHO-
ro IJIaBHUKAa, JJIMHA KOTOpOii cocTasisieT oT 0.67 no
1.06 H; OprommHa TEMHasT; KOXKHBII ITOTKITIOUYNYIHBII
BBIPOCT KOPOTKUIA, €ro JJMHAa 3aMETHO MEHBIIIE Be-
JIMYUHBI 3padka 1 coctasisgeT 44—51% o.

Pacnpoctpanén B 0acceiiHe p. ApryHb, BEpXHETO
tedeHUs1 AMypa: o3épa byiip-Hyyp, lanaitHop, pexu
XamxuH-ron, YpuryH n KepyneH. OmmbogHoe OTHe-
CeHMEe MHOTUMHU aBTOPaMU BOCTPOOPIOIIEK 3TOTO pe-
rMoHa K MaJlOTBIYMHKOBOMY Buny H. leucisculus
(MMEHHO TaK ObLIM MCXOTHO OIpeaeIeHBI BCe IIPOOKI
3MMY, kpome P-22031) mociaykuio OCHOBaHUEM
IS YTBepXAeHUL o ToMm, 4yTo B 03. Bbyiip-Hyyp
obuTaroT 1Ba Buaa Boctpoopioek (borynkast, Ha-
ceka, 1996; Haceka, 1998; Kottelat, 2006; Ocock
et al., 2006). M3 a3TOTO pernoHa Mbl U3y4IUIHN B 00-
meit cnoxaocTh 17 mpo0, BKinovarommx 188 3k3., n
BCE OHM OTHOCWJIMCh K OJHOMY BUIY, TOrJa Kak B
npodax M3 ApPYrux OacCelHOB, II€ BUABI TPYIbI
H. lucidus cmMmaTprdHbI C BUIAMU MAJIOTBIYMHKOBBIX
BOCTpPOOPIOIIEK, BCErna BCTPEYaIMCh OCOOM IBYX BH-
JIOB. DTO MO3BOJISIET II0JIaraTh, YTO BUIBI W3 TPYIIIHI
MaJIOTBIMMHKOBBIX BOCTPOOPIOIIEK B OacceitHe BepXHe-
ro TeyeHuss AMypa He BCTPEYaroTCsl, YTO COOTBET-
CTBYET ClIeJIJaHHOMY paHee 3aKJII0YeHMIO 00 X OoJiee
IoxHoM mnpoucxoxaeHnn (BacunmbeBa, Koasiosa,
1988).

Hemiculter clupeoides Nichols, 1925 —
KUTAaCKasA BOCTPOOPIOIIKA

(puc. 3)

Hemicultur clupeoides (sic) Nichols, 1925. P. 7
(Tungting Lake, Hunan).

Hemiculter clupeoides: Nichols, 1943. P. 135;
Banarescu, 1968. P. 525, 526 (partim).
Hemiculter leucisculus (non Basilewski, 1855):

Nichols, 1943. P. 134 (partim); bepr, 1949. C. 808
(partim); Kim, Park, 2002. P. 192 (partim); Kottelat,
2006. P. 35 (partim).

Hemiculter bleekeri bleekeri (non Warpachowski,
1888): Yih, Wu, 1964. P. 87; Jiang et al., 2008. P. 300.

Hemiculter bleekeri (non Warpachowski, 1888):
Hzun-13gH, be-ny, 1959. C. 163 (partim); Banares-
cu, 1968. P. 525 (partim); Luo, Chen, 1998. P. 167; Fu
et al., 2003. P. 1669; He, 2010. P. 9; Li et al., 2020.
P. 1.

Hemiculter jabouilei (sic) (non Chevey, 1936):
Banirescu, 1968. P. 525, 526 (partim).

BACUJIBEBA u ap.

Hemiculter lucidus (non Dybowski, 1872): Bacu-
aeeBa, KoznoBa, 1988. C. 894 (partim); Bacunbesna,
Kosnosa, 1989a. C. 22 (partim); boryukasi, Haceka,
1996. C. 26 (partim); Haceka, 1998. C. 76 (partim).

D I1-111 7, A 111 12—14 (15), oObIYHO He OoJice
13 BerBUCTBIX Jiyueid, VII 7—9, [ 40—51, sp.br. 20—30,
mIOTOYHBIE 3YOHI (4)5.(3)4.(1)2/(1)2.4.4(5); xunb HA
OpIOXe TSTHETCSI OT aHAIBHOTO OTBEPCTHUS IO ropia, B
caMoil mepeaHeill YacTM WHOTAA IIJIOXO BBIPAXKEH;
JJIMHA KOJIIOYKM CITMHHOTrO IutaBHuKa <0.7 ¢ (00bI4-
Ho <0.6); mJIHA roJIOBEI coAepkuTcs < 5 pa3 B SL; BbI-
coTa Tejia cousmepuma ¢ JTnHoi royiossl (0.87—1.20) u
00b19HO B 1.5—2.0 pa3a npeBbIIIaeT IIMHY KOJTIOUKHU
CITMHHOTO TIJTABHUKA, KaK IIpaBuiio, He 6omee 0.55 H;
OpIollIMHA CBeT/Jasl; KOXHBIN TMONKIIOUWYHBIA BbI-
pOCT MaJIeHbKHWIi, €ro IJIMHA 3aMETHO MCHBIIIE Ira-
MeTpa 3pauka u He mocturaet 40.0 (26.4—37.3)% o.

Pacnpoctpanén B 6acceitne Anu3el. EnmHCTBEH-
HbI U3y4YeHHbBIIA HAMU TrarnjoTUIl reHa cyt b ocobu us
Kopeu npuHaaiexxuT K omHOW (UIETUYECKON JIu-
HUY C BOCTpOoOpIomKaMu SHIIBHI (CM. HUKE), TI03TO-
My MHOTOTBIYMHKOBBIX BocCTpoOpiomiek Kopeu
(sp.br. 2632, [ 45—49), xotopex Kmm 1 I1apk (Kim,
Park, 2002) onpenensiior kak H. leucisculus, BO3MOXHO,
clienyeT Takke OTHOCUTHh K Buny H. clupeoides. KoH-
cnel(UIHOCTD MOMYJISILIMI U3 APYTUX PEUHbIX Oac-
ceitHoB Kutast Hy>knaeTcsl B MOATBEPXKIEHUM, B YacT-
HOCTU, MOMYJSILMA U3 PEYHBIX CHUCTEM MPOBUHIIU
IHIanpayH (Shandong) (oCHOBHBIE peUHbIE CUCTEMEL
Xyanx? n B3itx3), cXOICTBO KOTOPBIX ¢ MXTHOdAay-
Hoii SIHL3BI oTMedanoch paHee (Yang et al., 1994) u
oTKyHna Obu1 oncaH H. shibatae. O4eHb COMHUTEILHO
npucyrctBue H. clupeoides B Bomax BreTHama, rae oH
otMeueH Opcu (Orsi, 1974). B nputokax BepxXHero Te-
yeHUM SIHL3EI B paitoHe CorayaHs H. clupeoides BcTpe-
YAEeTCsl CUMMATPUYHO C SHAEMUYHBIM BUIOM, UISI KO-
TOPOTO, COIIACHO HAIIIMM McclienoBaHusM (BacuibeBa
u ap., 2022), BaMIHBIM IIPUTOTHBIM Ha3BaHUEM SIBJISI-
etrcs H. nigromarginis Yih et Wu, 1964, a Ha 6osbIieii ya-
CTU peku obutaeT coBMecTHO ¢ H. leucisculus (Fu et al.,
2003; He, 2010) — gpyruM BuaooM (GUIeTHYECKOM
TPYIITbl MAJIOTBIYMHKOBBIX BOCTPOOPIOIIEK, IITUPOKO
pacrpocTpaHéHHBIM B Bojgax Kuras m B OacceiiHe
Awmypa.

B yncno cunonumoB H. bleekeri (non Warpachows-
ki, 1888) banapecky (Bandrescu, 1968) Bkiouan BUI
n3 6acceifHa ByJkaHndeckoro o3. Kyanr-Hoy-Ban
(Kouang-Tchéou-Wan), FOxnpiii Kurait, npoBuH-
nus I'yaunyn — H. jabouillei Chevey, 1935 — Ha oc-
HOBE ero omnucaHus (MeCTOHAXOXIEeHUE TOJOTUIIA
Heus3BecTHO). CornacHo atoMy onucanuio (Chevey,
1935), Bun xapakrepusyercsa D117, A11 14, Il 44; xunb
o Bcemy Oproxy (“abdomen entirement caréné” — Ch-
evey, 1935. P. 431); nivuHa rojoBbl HAMHOTO OOJIbIllE
BBICOTBI TeJla U comepkuTces 3.56 pasa B SL, BbIcoTa Te-
Ja — 5.66 paza B SL. Cyns no pucyHky (Chevey, 1935.
Fig. 3), Hayayio CMUHHOTO TIaBHUKA TT03a11 OCHOBA -
HUYS OPIONTHBIX TTABHUKOB 1 CYIIIECTBEHHO OJIIKE K
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Puc. 7. Tonorun Hemiculter nikolskyi sp. nova SL 102 mm, 3SMMY P-21562, p. AMyp y Be3bIMSIHHOTO.

OCHOBaHMIO XBOCTOBOTO IUTABHUKA, YeM K KOHIIY PbLIa;
IUTMHA KOJIFOYKY CIIMHHOTO TuiaBHuKa ~ 0.6 cu ~ 0.8 H.
Kortna (Kottelat, 2013) Bkmouaet H. jabouillei B cuHO-
HUMBI Pseudohemiculter hainanensis (Boulenger,
1900), uyto sBasgeTcd omnOKOM, mockoabky llléBe
(Chevey, 1935) paznuuan cooctBeHHO Hemiculter n
Pseudohemiculter n nomy€pKyBaj, 4YTO ONUCAHHBIN UM
B OTHOCUTCSI K MEPBOIA IPpyIIie BUIOB, ITOCKOJILKY Y
HETO KWJIb HAUMHAETCSI OT TPYIHBIX TJIABHUKOB, a HE OT
OpIOIIHBIX, KaK Y BUOOB Ipyniibl Pseudohemiculter. Ot
BCEX MHOTOTBLIYMHKOBBIX BOCTpoOpIoweK H. jabouil-
lei oTnMyaeTcs 1MOJIOKEeHUEM CITMHHOTO TUIAaBHUKA U
HE COOTBETCTBYeT nuarHo3y H. clupeoides o oTHOCU-
TEJILHOM JUIMHE TOJIOBHI, BBICOTE Tejla U JUIMHE KOJTIOU-
KU CIIMHHOTO TIaBHUKA. He coracylorest xapakTepu-
ctuku H. jabouillei n c nMarHO30M BUIa MATOTBIYMHKO-
BBIX BOCTPOOPIOIIEK, OITMCAHHOTO HAMH U3 BOTOEMOB
npoBuHLMK ['yaHayH, y koroporo A 111 11—13, //49—56,
HauOOoJIbIIIas BLICOTA Tela ykiaanbiBaercs 4.0—4.7 paza
B SL, niuHa ronoBsl — 3.4—4.4, o0bI4HO 4 pa3za B SL
(BacunbeBa u ap., 2022). [ToaToMy 04€BUIHO, YTO ja-
bouillei cnenyeT cuuTaTh COMHUTEILHBIM Ha3BaHUEM.

Hemiculter nikolskyi Vasil’eva, Vasil’ev
et Shedko sp. nova — Bocrpodpromka Hukoibckoro

(puc. 7-9)

Hemiculter leucisculus (non Basilewsky, 1855):
Bepr, 1909. C. 146 (partim); Hukonbckuii, 1947.
C. 773 (partim); Bepr, 1949. C. 808 (partim); Kim,
Park, 2002. P. 192 (partim).

Hemiculter leucisculus leucisculus (non Basilewsky,
1855): Hukonbckuit, 1956. C. 290.

Hemiculter bleekeri (non Warpachowski, 1888):
L3uH-13sH, be-iy, 1959. C. 163 (partim); Banares-
cu, 1968. P. 525 (partim).

Hemiculter lucidus (non Dybowski, 1872): Bacu-
nweBa, Kosnosa, 1988. C. 894 (partim); BacunbeBa,
Kosnosa, 1989a. C. 22 (partim); boryukas, Haceka,
1996. C. 26 (partim); Haceka, 1998. C. 76 (partim);
boryuxkast, Haceka, 2004. C. 58 (partim); BacuibeBa,
2004. C. 151 (partim).

Hemiculter cf. lucidus: Bogutskaya et al., 2008. P. 320.
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Martepuan I'ogorun P-21562 — TL 128 mm, SL
102 mm, Amyp y Be3pimMsiHHOTO (BBIIIE XabapoBCcKa),
07.08.2004 r., xomnekrop E.JI. Bacunbena. IlapaTu-
bl P-7502 —23k3. TL 1741 142 MM, SL 142 1 113 MM,
Amyp y Ena6yru, 24.07.1949 r., xkoytekrop T.K. Crbi-
coeBa. JlOIMOJHUTENIbHBII MaTepuall TIPeICTaBIeH B
pasnene “Marepuan u MeToauka” Kak Hemiculter sp.

Hwuaruos. DII(III) (6) 7 (8), AI1I (10, 11) 12—
16 (17), o6b19HO 13—14 BeTBUCTHIX Tyueit, P1(10) 11—
14, V11 8-9, 11 40—52, sp.br. 20—30, mIOTOYHBIE 3yObI
4—5.3-4.1-2/1-2.3—4.4—5; 6p10X0 ¢ XOpOIIIO BhIpa-
JKEHHBIM KUJIEM OT TopJia 10 aHaJIbHOTO OTBEPCTHS;
JJIMHA KOJIFOYKY CIIMHHOTO TIJIAaBHUKA BCeraa MEeHb-
11I€ IJIAHBI TOJI0BEI, 0OBIYHO He TpeBbiaet 0.75 ¢; ro-
JoBa comepxuTed < 5 pa3 B SL; BeICOTa Tela OOBLIYHO
0oJIbliIe JTMHBI TOJIOBbI (B Pa3HBIX JIOKAJIbHBIX TTOMY-
maumsx H/c B cpemraeM 0.92—1.16) u Bcerma 3aMeTHO
0oJIblile JJIMHbBI KOJIIOYKWA CIMHHOTO IJIaBHUKA, JJTU-
Ha KoTopoit coctasisieT ot 0.50 no 0.83 H; KOXHBIN
MONKJIFOYUYHBIN BBIPOCT MAJIEHbKHUI1, €T0 JJIMHA Me-
Hee WJIM paBHA IUAMETPy 3payka M He TpPeBbIIIAeT
50.0 (29.0—50.0)% o; 6proriHa TEMHas.

Onucanue ronortuna. DII7, AIIl12, P1
14, V' 1I 8, Il ~ 49 (yellysl coxpaHWiIach He TOJHO-
CTBIO), sp.br. 29; 6p10X0 3a0CTPEHO, Kb BEIPAXKEH OT
aHaJILHOTO OTBEPCTHS IO KOHIIA MEXK>KaOEpHOTO Ipo-
MEXYTKa; CIIMHHON IUIAaBHUK HadyMHaeTCs OJImKe K
KOHILY pbljia, YeM K OCHOBAHUSIM CPEIHUX JTy4deil XBO-
CTOBOTO IUIaBHUKA, aD coctasisger 49.9% SL; roiosa
HebGonbInas, 22.8% SL; poT BepxHUit; XabepHBIC ThI-
YUHKM KOPOTKME, TYCThIE; IJIa3 OOJIbIIOI, TOPU30OH-
TaJIbHBII JMaMETP IJ1a3a COIePXKUTCS ~ 4 pa3a B ¢; Te-
JI0 HeBbIcOKoe, H 21.8% SL, BbicOoTa Tejia COCTaBIISIET
0.95 ¢; bokoBasl TMHMUS HE OYEHb KPYTO OITyCKAaeTCs
BHU3, TOCTUTaeT CAMOM HU3KOI TOUYKHM HE JTOXOMS 10
KOHIIA TPYAHBIX INIABHUKOB, 1 BHOBb IOMHMUMAETCS K
CpemHell TMHUM Tejla 3a aHaJbHBIM IUIaBHUKOM, JI€-
Jlasi pe3Kuii u3rub BBEpX; I'PyIHbIC MJIABHUKU YIJI -
HEHHbIe — 20.8% SL, nnvHa GPIONIHBIX MIaBHUKOB
14.7% SL; nocneqHuii HEBETBUCTBIN JIyd CHUHHOTO
MJIaBHUKA KOJIIOUUI C KOPOTKON MSITKOM 4acCThblO
Ha caMOil BeplIMHE, IUIMHA KOJIOYKM COCTABIISIET
0.72 ¢ n 0.76 H; XBOCTOBOi{1 IJIaBHUK IJTyOOKO BBI-
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(6)

Puc. 8. [Napatunsl Hemiculter nikolskyi sp. nova, SMMY P-7502, p. Amyp y Enabyru: a —1uiaBaTebHblIi y3bIpb 0co0u SL 142 MM,
0 — 1o ke ocobu SL 113 MM; B — mIpaBasi IJIOTOYHAsI KOCTb, INIOTOUHBIE 3yOhI 2.3.4.

pe3aHabI. KOXHBIN IMMOIKIIOYNYHBII BRIPOCT Ma-
JIEHbKUI, MJIOX0 3aMETHBIM, €ro JJIMHa MeHee a1u1a-
Metpa 3pauka u 29.0% o. DuUKCUpoOBaHHBIN M3HA-
yanbHO B 4%-HOM pacTBope (dopmanbaeruma u
nepeBeAEHHbIN B 75%-HbIi1 5TAHOJI TOJIOTUIT UMEET KO-
PUYHEBATO-KEITYIO OKPACKy Oproxa, CITMHA 1 BEPXHSISI
4acTh TOJIOBBI KOPUYHEBBIE; OT BEPXHETO Kpasi sKadep-
HOM KPHIIIKY BIOJIb BCETO TeJIa IIPOXOIUT IIPOIOILHAS
TEMHO-KOPUYHEBAsI 10JIOCA, OTHC/SIONIAs KOpUYHE-
BYIO CITMHY OT 00Jiee CBETION HUXKHEM YacTU, CIIMH-
HOI1 1 XBOCTOBOM INIABHUKM CEPOBAThIE, C 3aMETHbI-
MU TEMHBIMM KpanmMHKAMM BAOJb JIy4Yeil, HIDKHUE
IJIAaBHUKU CBETJIbIE; IJIa3 YepHOBAThIli, ¢ YEPHOI
OKaHTOBKOI I10 HMXKHEMY Kpato (puc. 7).

Kpartkass xapakTepucTuKa mapaTH-
nmoB.DII7,AIIl 13—14, P1 14, V118, [[45—49, sp.br.
27, tnotouHble 3yObl 4.3.1—2/2.3.4 (puc. 8B); CIUH-
HOM TJTAaBHUK HAYMHAETCsl OJIbKe K KOHILY pbljia, Kb
JIOXOOUT BIIEPEN 1O OCHOBAHU I'PYIHBIX IIJIABHUKOB,
mrHa Komouku 0.57—0.61 H n 0.66—0.82 ¢, H 1.16—
1.33 ¢; KOXHBIN TTOOKITIOUYNYHBIIA BBEIPOCT MaJIeHb-

KW, TIJIOXO 3aMETHBIM, €ro AJMHA MeHee auaMmeTpa
3pauka 1 coctasisieT 31.9% oy 6oyee KpyITHOTO K-
3eMrutsipa u 46.4% — y Gojee menkoro. bpiommHa y
KPYITHOTO 3K3eMIUIsIpa TEMHO-KOpHUYHEBAs, Ij1aBa-
TEJIbHBIA ITy3bIpb ABYXKaAMEPHBIM, TUIMMYHOU (op-
MBI BTOpas KaMepa yIVIMHEHHAsI, C Y3KOM IT0JI0COii CO-
eIMHUTEIbHON TKaHM, 00pa3ylolleii HECKOJIBKO BUT-
KOB CIMpaliyd; 3agHuii KOHEL BTOPOM KaMephbl
3a0CTpEH, ¢ KOPOTKUM OTPOCTKOM (pHuc. 8a). Y ocodu
MEHBIIINX pa3MepoB OPIOIIMHA CBETI0-KOPUYHEBAs,
MJ1aBaTeAbHBIN ITy3bIph aTUIIUYHOM (POPMEI, C M30-
rHyToi1 BTOpoii KaMepoii (puc. 86). [TurmeHTalus y
MapaTUIIOB HE COXpaHWIach, BCE TeJO U TJIABHUKU
CBETJIO-KOPUYHEBHIE.

M3MeHYUBOCTh MOP(POTOTUUYECKHUX
npusHakoB. PaHee ObUT MpoBenE€H IOAPOOHBIN
aHaJIN3 MEXIOMYISILIMOHHON M3MEHYMBOCTU MOP(O-
METPUYECKUX XapaKTEePUCTUK Y MHOTOTBIYMHKOBBIX
BOCTpOOpIOIIeK OacceiiHa HUKHETOo AMypa Ha oc-
HOBE MOITapHOTO CPaBHEHMSI BEIOOPOK M3 03. BooHb,
pycna Amypa B paiiore moc. HoBoreoprneka, Komco-
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Puc. 9. Hemiculter nikolskyi sp. nova SL 98 MM u3 p. AMyp B paiione Enabyru, SMMY P-6405, BCKpBITBIiT 3K3eMIUISIp ¢ TEMHOMI

OPIOLIMHOM.

MoJyibcKa-Ha-Amype, Enabyru u u3 o3. Kadap (Bacu-
aweBa, KoszmoBa, 1989a). [locToBepHbIE pasiauyus
BBISIBJICHBI IO BCEM IUIACTMYECKUM XapaKTepUCTU-
KaM, KpOM€ OTHOCHUTEJIbHOM BBICOTbI CIIMHHOM KO-
JIIDYKHU, YacTh U3 HUX OOYCJIOBJIEHA pa3MepHOIi U3-
MEHYMBOCTBIO IPU3HAKOB U Pa3HOKAYE€CTBEHHOCTHIO
BBIOOPOK ITO AJIMHE TeJia ocobeit. U3 MepucTUYeCKUX
MPU3HAKOB JTOCTOBEPHbIE MEXITOMYJISILIMOHHbBIC pa3-
JINYMSI BBISIBIICHBI JIUIIH 10 YUCJIy 4Yellyii B OOKOBOI1
JIMHUU U BETBUCTBIX JIydeil B IPyIHOM IUIaBHUKE, YHC-
JIo TTocienHuxX Bapeupyet oT 10 1o 14, a cpemHue BbIOO-
pouHble 3HaYeHUs — ot 11.4 no 12.4. OmHako 3Tu pas-
Jmuns HeBenuku (CD BapbupyeT ot 0.20 no 1.12). He
ObLJIO BBISIBJICHO HAIIPaBJIICHHOTO U3MEHEHUST MOP(dO-
METPUYECKHNX XapaKTepUCTUK Yy ITOMYJISIINI, OOUTAaIO-
IIIMX B pa3HbIX TUIPOJIOTMUECKUX YCITOBUSIX (O3EPHBIX U
pEUYHBIX), a Takxke oTMedyeHHOI Huxkonbckum (1947,
1956) TeHOEeHIIMK YMEHBIIIEHUS YMCIa Yellyid, Tydeil B
aHaJIbHOM ILJIABHUKE M OTHOCUTEJIbHOM JJIMHBI OCHO-
BaHUs aHAJIBHOTO TUIABHMKA WM UIMHBI XBOCTOBOTO
cTe0J1s1 B HalpaBJICHUM BHU3 T10 TEYECHUIO. DTO ITO03BO-
JIJIO 1aTh CyMMAapHYIO XapaKTePUCTUKY IJIacTUYe-
CKUX MPU3HAKOB HUXXHEAMYPCKUX BOCTPOOPIOIIEeK
(BacunbeBa, KoznoBa, 1989a). Ha ocHoBaHuu
9THUX HAHHBIX OBLIO OTMEUEHO, YTO HIDKHEAMYyPCKUE
BOCTPOOPIOIIKH JOCTOBEPHO OTJINYAIOTCSI OT BHIOOPOK
TPEX IPYyTrUX BUAOB MO PsIy IIPOMOPLMIA Tella, Mpe-
CTaBJICHHBIX B Ta0JUIIE I10 JAHHBIM M3 LIUTUPYEMOI
MyOJMKAIIMU, OMHAKO B OOJIBIIMHCTBE Cy4yaeB BhISIB-
JIEHHbIEe pasmuus HeBenuku. Ilpu3Haku, oka3as-
IIMecs IMIPUTOAHBIMU IJIsI TUarHOCTUKU BUIOB, pac-
CMOTPEHHI BhIlIE (B Havasie pa3aeia “Pe3ynbTaThl 1
obcyxmeHue”).

I[Ilpuxu3HeHHasgs OKpackKa: CihHa 3eje-
HOBaTO-Ccepasi, 00Ka 1 OprOX0 cepeOpUCThIS; CIIMH-
HOI IJIAaBHUK 3€JIECHOBATO-CEPbI, MapHbIEe, aHaJlb-
HBIII U XBOCTOBOU TUIABHUKU — JKEJITOBATO-CEPHIC
(Huxonwckwuit, 1956; Hammm manHbIe).

DTuMonorus. Bum HazBaH B 4eCTh U3BECTHO-
ro uxtuojiora I.B. Hukomsckoro, opranmusaropa n
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aKTMBHOIO yYaCTHUKA AMYPCKUX DKCIEIUIINI, COO-
PbI KOTOPBIX NOCIIYKUJIA OCHOBOIA JIJ1s1 BEIIIOJTHEHUS
HACTOSIIIIETO UCCICAOBAHUS.

Pacnpoctpanenmne. CormacHO HACTOSIIAM
vicciIeoBaHusIM U JaHHBIM Hukonbckoro (1956), Bun
pacnpoctpaHéH B CyHrapu M OacceliHe HUXXHEro u
cpenHero TedeHuss AMypa ot 11. CepbeeBo 1o c. [laep-
', Haubosiee oObIUeH OT ¢. JxkanuHnaa no o3. Kusu
(bonpmoe Kuswm). I1lo Bcemy apeany H. nikolskyi
pacnpocTpaHEH CUMIATPUYHO C MATOTHIYMHKOBBI-
MU BocTpobprowkamMu H. leucisculus, Ho oH Topasno
00Jiee MHOTOUMCIIEH, O YEM CBUAETEIbCTBYET KaK BU-
IIoBOM coctaB pona Hemiculter 13 HIkHEeTO0 AMypa B
koekuuu 3MMY, tak u cBeaeHust Hukoabckoro
(1947) o0 cooTHOILIIEHUY 3TUX BUIIOB B YJIOBax: B 03€p-
ke y Jlaepru B ynoBe Ha 160 k3. H. nikolskyi npu-
xonuiacs Tonabko 1 3k3. H. leucisculus, a B yl1oBe B
03. [1eTpoITaBIOBCKOM UX COOTHOIIEHNE ObIIO 186 : 7.
IMTo-BuauMoMy, OTHOCUTENIbHAS YUMCIEHHOCTh BU-
JIOB 00yCJIOBJIEHA OCOOEHHOCTSIMU UX Pa3MHOXKEHMUSI:
H. nikolskyi BEIMETBIBACT MeJIaTMYECKYIO UKPY, U €TI0
HEpeCT He OTpaHUYEH HAIMYUEM HEPECTOBOTO CyO-
cTpara, B oTaudue ot H. leucisculus, y KoToporo ukpa
npuKJIenBaercsl K cyoctpary. BoaMoxHO Takxke, 4yTo
MOCTENHUN BUI JEPKUTCI B BOAOEMAX IpeUMYIile-
CTBEHHO Ha TeYEHUM 1 nU30eraeT 03EpHBIX OMOTOIIOB,
e yallle OTJIaBIuBaJIu BOCTPOOPIOIIEK.

DujioreHeTHYECKHE OTHOIIEHHS MHOTOTBIYMHKOBBIX
BocTpoopromek rpynnbl H. lucidus

ITo pe3yabraTam ceKBEHUPOBaHUSI TOJTHOpa3Mep-
HBIX TTOC/IEI0BATEIbHOCTEN TeHa ¢yt b y 55 MHOTOTHI-
YMHKOBBIX BocTpoOpromek (MW367253—MW367260,
MW508412—MW508458) ObL710 BbIsIBJICHO 34 pasiny-
HBIX BapMaHTa raruioTuIioB. IlocienoBatenbHOCTE cyt b,
noJydyeHHass oT BocTpoOpromku n3 FOxuHoit Kopen
(KF760461), oka3anach eIll¢ OQHUM YHUKAIbHBIM
BapuaHTOM. [locTpoeHHOEe METOIOM MaKCHMMAJBHOTIO
TIPaBIOIIONO0NS (PIJIOTEeHETUYECKOE JIEPEBO IS DTUX
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BACUJIBEBA u ap.

H. clupeoides /H. nikolskyi/H. lucidus

p. Ansuel u Kopeiickuii n-os/p. CyHrapu u AMyp /03. XaHka

X
1/0/0
1/0/0

Hp4
Hp2

LB

100

Hp5 1/0/0
1/0/0

1/0/0

Hp6

Hp7

ﬂ
78

Hp8 1/0/0

0/0/1

62

— Hp29
30 |

Hp35 0/0/4
0/1/0
0/1/0
0/2/3

Hpl5
Hp19
Hpl8

59

LA

67 L Hp33
Hp31

0/0/1
0/0/1
1/0/0
0/0/1
0/0/1
0/0/1

Hp9

Hp28
L= Hp32

9 | Hp34

_‘—‘—pr
52 Hp3

Hp30 0/0/1
0/1/0
0/1/1
1/0/0
1/0/0
0/1/0
0/0/1
0/1/0
0/1/0
0/11/0
0/1/0
0/1/0

Hp17

Hpl

Hp10
Hp27
Hpl2
Hp24
Hpll
Hpl4
Hp22

0.002

Hpl3 0/1/1
0/1/0
0/0/1
0/1/0
0/0/1
0/2/1

100

Hp23

———— Hp25
68 — Hp20
Hp26

71 | Hp21

Puc. 10. OnrumansHoe ML-nmepeso (In L = —2118.5252, monens HykieoTunHbix 3amenienuii TN + F + G4), koTopoe nmoctpo-
eHo s 35 rarotunoB reHa cyt b (Hp1—Hp35), BbISIBICHHBIX Y MHOTOTBIMMHKOBBIX BOCTpOOpIolieK Hemiculter spp. U3 Tpéx paii-
oHOB: p. AH1u3sI 1 Kopeiickoro m-oBa, pek CyHrapu 1 AMyp, 03. Xanka. CrpaBa pa3aea€HHbIe KOCOit uepToit Hudpbl — BCTpe-
YaeMOCTb rallJIOTUIIOB B BRIOOPKAX BOCTPOOPIOIIEK U3 TPEX YKa3aHHBIX pailoHOB. Lludpbl y ocHOBaHMS Kiiam — OLIEHKU OyT-
ctpen-noanepxxku (B % ot 2000 ko). Maciutab IIMHbBI BETBEH yKa3aH ClieBa BHU3Y B UKMCJIE 3aMEH Ha CaidT.

35 yHUKaJbHBIX TallJIOTUIIOB TpuBeneHO Ha puc. 10.
BruistBiieHHBIE TaTuIOTUITE COOPMUPOBAIIU IBE KJIAIbl —
LA n LB, Brinfoyaroimye coorBeTcTBeHHO 13 1 22 rarr-
gotuna. Cpegnue auctaHuuu TN (Tamura, Nei,
1993) BeIpake€HBbI B YMCJI€ HYKJICOTUAHBIX 3aMEH Ha
MO3ULINIO; TUCTAHIINM, PACCYUTAHHBIC C IIPUMEHE-
HueM nporpammbl SENDBS (Nei, Jin, 1989), BHyT-
pu KJIad OKa3ajuCh PaBHBIMM — COOTBETCTBEHHO
0.0027 £ 0.00071 u 0.0052 £ 0.00086, a Mexmy Kia-
gamu — 0.0179 = 0.0037 (6e3 koppekuuu) u 0.0139 +
+ 0.0036 (HeTTO — T.€., MCKIIIOYAs M3MEHYUBOCTh
BHYTPU KJIad;, OUCTAHIUSI pacCUYMTaHA COIVIAaCHO
ypaBHeHMto 10.21 Hoag (Nei, 1987)). Cpennue nu-
cranuumy TN Mexny rarmorurniamMu u3 kiaag LA n LB
MHOTOTBEIYMHKOBBIX BOCTPOOPIOIIEK OKAa3aJlKnCh Ha-
MHOI'O MEHbIIIE, YeM AUCTaHUMU (0O0Ilye U HETTO,
paccunuTaHble Hamu) Mexxay kiaanamu A, B u C maio-

TBHIYMHKOBBIX BOCTPOOpIOIIEK U3 padboThl YeHa ¢ co-
asropamu (Chen et al., 2017): B 2.5—2.7 pa3sa 1ipu
CpaBHEHUU ¢ JUCTAaHIUSIMU MexXny Kinagamu Bu C, B
3.4—3.8 paza — mexny ki1agamu Au B, B 3.8—4.3 paza —
mexay Kinagamu A u C.

OCHOBBIBasICh Ha KaJIMOPOBKE X0OJa MOJIEKYJISIp-
HBIX YaCOB, TIPOBEAEHHOI T TeHa ¢yt b y KapIOBBIX
pbI0 (0.011 3amen/caiit/miH jieT — Smith et al., 2002),
U TIpUMEHSIS €€ K Hallleil OLIEHKe HeTTO-IMCTaHLINU
(0.0139 £ 0.0036), >BOMIOIIMOHHBIN Bo3pacT Kiam LA u
LB MoxxHO npuHATh paBHBIM 1.26 = 0.33 MJIH JeT.

Y GosblIMHCTBAa 00pa3loB HOBOTO BHJIa MHOTO-
TBIYMHKOBBIX BOcCTpoOpIoinek H. nikolskyi mpucyt-
CTBOBaIM ramjaoTtunbl kiaagbl LA (21 u3 27, win
78.8%). Y 06pa3iioB XaHKAMCKON BOCTPOOPIOIIKH
H. lucidus, HaripoTuB, mpeo0i1agany rarIoTHITHI Kia-
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et LB (15 u3 20, wmu 75.0%). Pasmuuust H. nikolskyi
U H. lucidus 10 COOTHOILIEHUIO TAaIUIOTUIIOB U3 KJal
LA u LB nocToBepHBI, COTJITACHO TOUHOMY KPUTEPUIO
®uinepa (p = 0.0004). Y BocTpobpioiieK u3 p. AHIBHI
(H. clupeoides) n axzemruisipa ¢ Kopelickoro m-oBa ObI-
JIN HaliieHbl TOJBbKO rarioTUIIbI U3 Kiansl LB. Yuu-
THIBasI 3Ty KapTUHY, a TaKXKe TO, YTO TaIlJIOTUIIBI,
3aHMMalolue 6a3ajgbHOE IojoxeHue B Kiaae LB
(Hp2, 4—8), npuHaniexar obpasuam u3 p. AHI3HI,
MOXHO MpPEIJIOXUTh CJEeIyIoIIylo (UIOreHeTuYe-
CKylI0 rurotesy. OOIIMii IIPeaoK MHOTOTHIYMHKOBBIX
BOCTPOOPIOIIECK pa3fevics Ha ABE IPYHITMPOBKUA —
OacceifH AMypa 1 BOTOEMBI, PACITOJIOKEHHBIE K IOTY
OT yKa3aHHOTO 0acceitHa. 1o rmpollecTBUM HEKOTO -
pOro BpeMEHM I0XHAasl JIMHUS MHOTI'OTBIYMHKOBBIX
BOCTpPOOPIOIIIEK Beeanaach B 0acceitH AMypa BHOBB,
npuHecs ¢ coboii rarutotunbl 3 Kiagsl LB. Co Bpe-
MEHEeM OHa 3JIeCh HMcYe3Jia, COXPAaHUBIINUCH JIUIIb B
BUJIC JIMHUM XaHKaMCKON BOCTpoOproomKu. Pempo-
IYKTWUBHAs U30JISILIMS MEXKIY I0XKHOM 1 aDOpUTeHHO
st 6acceifHa AMypa JIMHUSIMU MHOTOTBIYMHKOBBIX
BOCTPOOPIOIIEK 0KA3aJIaCh HETIOJIHOM, YTO 1 IIPUBEJIO
K YaCTUYHOMY CMEIIEHUIO UX MUTOXOHIPUAIBLHBIX
TeHO(OHIOB.

Herro-nmucranims Mexxny BbIOOPKOA MHOTOTBIYMH-
KOBBIX BOCTPOOPIOIIEK M3 03. XaHKa M BBIOOPKOIT 13
p. SInusel u Kopeiickoro mm-oBa paBHa 0.0006 = 0.0004
3aMeH Ha ITO3UIUI0 (pacUYET MPOBOIUIICS TOIBKO I10
rarutotuiiaM u3 kiaanel LB). Torma Bpems, mpormen-
111ee C MOMEHTA BTOPUYHOTO BCEICHUS 10XKHOM TMHUM B
bacceiiH AMypa, MOXXHO OonpeeiuThb B 54 + 33 ThIC. JIET.
C 1enpio cpaBHEHMS 110 JaHHBIM U3 IIpeOblIyIneii pa-
o6otel (BacunbeBa u ap., 2022) Obls1a paccurMTaHa HET-
TO-AWCTAaHLMS MeXay BblOopkout H. leucisculus u3
OacceiiHna Amypa (n = 21) 1 00beIMHEHHOI BEIOOP-
Kol BocTpoOproliek atoro Buaa u3 IlekuHa u Ko-
pelickoro m-oBa (n = 14). OHa okazajachb paBHON
0.0007 £ 0.0007 3ameH Ha MO3ULIMIO U OJIM3KON K
OLICHKE, TIOJYYeHHOM IJIs BBIIICONMMUCAHHOTO aHajo-
TUYHOTO CJTy4asi C MHOTOTBIYMHKOBBIMI BOCTPOOPIOII-
Kamu. To ecTh BcelleHne B bacceitH AMypa H. leuciscu-
lus n mpenka H. lucidus mpon3ol10, Mo BCeil BUAU-
MOCTH, B OTHO U TO X€& BpeMsl.

XOTsI reHeTUIeCKYe IUCTAHIIAN 110 TeHY ¢yt b MEXITy
MHOTOTBIYMHKOBEIMI BOCTPOOPIOITKAMH HEBBICOKH (B
CpPaBHCHUUM C MaJIOTBIYMHKOBBIMU BOCTPOOPIOLI-
Kamn), orsmuns H. nikolskyi ot H. lucidus (a Takxke u
ot H. clupeoides) mo cocTraBy raiuioTUIIOB ITOATBEP-
KIAI0T €ro PeNPOAYKTUBHYIO U30JISILIMIO U, CJIeA0Ba-
TeJIbHO, CAMOCTOSITEIIBHBIN BUIOBOIA CTATYC.

OTMeTHM, YTO, HECMOTPS Ha CYIIECTBEHHYIO MOP-
dosornyeckyo ITUBEPreHITNIO, XaHKalcKas BOCTPO-
OploIlIKa, KakK MOKa3bIBAlOT HAIIIM JaHHbIE, SBJISIETCS
MoJionbiM BuUmoM. K coxajieHuio, BIUIOTH OO Ha-
cTosiero MmoMmeHTa H. varpachovskii reHeTUYECKM -
MU MeToJaMU He HccienoBaiu. Bomo€mbl, B KOTOPBIX
obuTaeT OyMpHYpPCKast BOCTpOOPIOIIKA, PACTIONOXKEHBI
B BocTouHO-MOHTOJIBCKOI CTermHOM JTaHAmagTHO-
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KJIMMATUYECKOi 001acTU, XapaKTepU3yIOLIecss oou-
JIneM HeOOJbIINX O0eCCTOYHBIX, COJIOHOBOIHBIX U
MEePUOANYECKH Iepechixaoimux o3€p; 03. Byiip-
Hyyp — camoe KpyIHOe 13 HEMHOTOUMCIIEHHBIX TTpec-
HOBOIHBIX 03¢p. [To3mHuii TIeiicTOIeH U TOJIOIeH Ha
3TOM TEPPUTOPUU OTINYAIUCH 3HAYUTEIIBHBIMHU KO-
JIe0aHNSIMHU YBIAXXHEHHOCTH M CTOKA;, YPOBHU 03€ED,
0JIM3KMe K COBPEMEHHBIM, TaTUPYIOTCSI CPEIHUM TO-
JioueHoM (mpubsausutenbHo 5000—4500 neT Haszanm)
(Hopoderox, 2008). Hebonpimoii Bo3pacT 03€p I103-
BOJISIET TT0JIaraTh, 4To H. varpachovskii — ToXe MOJIO-
Jas1 prieTndecKast JMHUS, chOpMUPOBaBILIASICS 110 TO-
My 3Ke CLICHAPUIO, YTO M JIMHUSI XaHKaNCKOM BOCTPO-
OpIOLIKW: HaJWu4ue Oco00i HMIIM (KPYyIMHBIX O3Ep)
3anycTwio npouecc nuddepenumanuu. Cremyer no-
YEepPKHYTh, UTO JIJIs1 60JIee TIOJTHOTO IOHUMAaHMSI SBOJTIO-
LIMOHHOW WMCTOPUM MHOTOTBIMMHKOBBIX BOCTPOOpPIO-
IIIEK COBEPIICHHO HEOOXOAM aHaJIN3 HOITYJISILIMIA KaK
n3 GacceifHa BepXHEero AMypa, TaK M U3 FOXKHOM 4acTu
apeaJjia 3TOM I'pyIIIbl BUAOB.

B 3axkitoueHue Mbl cuuTaeM HEOOXOIMMBbIM AaTh
KJIIOY U1l TUAarHOCTUKU MHOTOTBIYMHKOBBIX BUIIOB
BOCTpPOOpIOIIEK.

KJIHOY JIA UJEHTUPUKALMN BUOB
MHOTI'OTbIYHMHKOBBIX BOCTPOBPIOIIEK
I'PYIIIIbI HEMICULTER LUCIDUS

1 (2) AnuHa rojoBBl OOLIYHO 5 u 60jee (4.2—5.4)
pa3 B IJIMHE Tejla; JJIMHA KOJIOUKW CIIMHHOTO TIaB-
HUKa OOBIYHO paBHA IJMHE TOJIOBHI, B aHAJbHOM
IJIaBHUKE OOBIKHOBEHHO He MeHee 14 BEeTBUCTBIX JTy-
qyeli; bacceiH 03. XaHKa ............... Hemiculter lucidus

2 (1) nuHa rojioBbl MeHee 5 pa3 B JJIMHE Tela;
JJIMHA KOJIOUKU CITMHHOTO MJIaBHUKA MEHbIIIE T~
HBI TOJIOBBI; B aHAJILHOM IIaBHUKE 12— 16 BETBUCTBIX

3 (4) B ananpHOM IIaBHUKE OOBIYHO HE OoJjiee
13 BETBUCTBIX Jy4yeil; OJMHA KOJIOYKU CITMHHOTO
TUTABHUKA OOBIYHO He TIPeBHITIaeT 55% BBICOTHI TeJa;
OPIOILIIMHA CBETAAS .................. Hemiculter clupeoides

4 (3) B aHanpbHOM IUIaBHUKE OOBIYHO HE MEHEe
13 BeTBUCTBIX JIydeii; IJIMHA KOJIOYKW CITMHHOTO
IUTaBHUKA OOBIYHO Gosiee 60% BBLICOTHI TeJa; OpIo-
1100505 E:0 (510 S 1 QOU O UT U ON 5

5 (6) JlmrHa KOJIFOYKM CIIMHHOTO TJIAaBHUKA OObIU-
Ho 6osee 80% BBICOTHI Tena, B cpemHeM 19.2—20.4%
SL; BBICOTa Tena OOBIYHO MEHBIIE IJIMHBEI TOJIOBBI
(B pa3HBIX JIOKAJIbHBIX TOMyasuusx H/c B cpeaHeM
0.96—1.00); 6acceitn BepxHero AMypa (03épa Byiip-
Hyyp, HanaitHyp) ............... Hemiculter varpachovskii

6 (5) lnvHa KOJIIOYKY CITMHHOTO TIJIaBHUKA OOBIYHO
MeHblie 70% BBICOTHI Tela, B cpenHeM 15.2—17.6% SL;
BBICOTA T€JTa OOBIYHO OOJIBIIIE JJIMHBI TOJIOBBI (B Pa3HBIX
JIOKabHBIX nonynsuusx H/c B cpennem 0.92—1.16);
OacceitH HIDKHETo AMypa .............. Hemiculter nikolskyi
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BJIIATOJAPHOCTHU

Ily6nukamus Mopu (Mori, 1927) 6bu1a 1106€3HO Mpu-
cJaHa aBTopaM IpodeccopoMm, TOKTOpoM YuH-CyHT-
Yanrom u3 HauwmonanbHoro yHuBepcuteta B Ceyne
(Dr. Chin-Sung Chang, Seoul National University,
South Korea), KoTopoMy MbI BbIpaxkaeM IJTyOOKylIo Oja-
rogapHoOCTh. Pe3ynbraThl MOJIEKYISIpPHOM (DUIIOTEHUM TIONy-
YeHBI ¢ ucnojb3oBanueM obopymoBanus LIKIT “JlanpHe-
BOCTOYHBII BeIUMCIUTeNbHBIN pecypc” MAITY IBO PAH
(https://www.cc.dvo.ru). ABTOpbl TIYOOKO OyiarogapHbl
AHOHUMHBIM PELIeH3eHTaM 3a aHaJIN3 pabOTHI M TTOJIE3HbIE
3aMeyaHusl.
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E.[I. BacunbeBoit B paMKax TrocylapCTBEHHOTO 3alaHMs
MTY Ne 121032300105-0.

CIIMCOK JIMTEPATYPbI

baacanixcas I, Jleebyaodze 10.10., llemun A.H. u dp. 1983.
0630p BuaoB uxtuodaynst MHP // Pei6b1 MoHrosnbckoi
Hapomnnoii Pecrryonuku. M.: Hayka. C. 102—224.

bepe JI.C. 1909. PwiObI 6acceiina Amypa // 3an. Mmmniepar.
AH. T.24. Ne 9. 270 c.

bepe JI.C. 1949. Priosl npecHbix Bon CCCP u comnpenenb-
HbIX cTpaH. Y. 2. M.; JI.: 3n-Bo AH CCCP. C. 469—926.

boeyuyxas H.I., Haceka A.M. 1996. KpyriopoTsie U pbI-
OBl OacceiiHa 03epa XaHKa (crucTtemMa peku AMyp): AHHOTHPO-
BaHHBII CITMCOK BUIOB C KOMMEHTApHSIMM 110 X TAKCOHOMUU
u 3ooreorpacun permona. CI16.: MUzn-sBo TocHHUOPX. 89 c.

boeyukaa H.I, Hacexa A.M. 2004. Karanor 6ecyestocT-
HEBIX 1 pbIO IIPECHEBIX U COJIOHOBATHIX Bod Poccuu ¢ HoMeH-
KJIATyPHBIMA M TaKCOHOMUYECKUMU KOMMEHTApUSIMU.
M.: T-Bo Hayu. u3a. KMK, 389 c.

Bapnaxosckuii H., Tepyenumeiin C. 1887. 3aMeTKU MO UX-
THOJIoTuM GacceitHa p. AMypa M IIpWjeXallux cTpaH //
Tp. CII6. o-Ba ectecTBoUCHBIT. OT. 3000TMs1. T. 18. No 7.
C. 1-58.

Bacunvesa E.J1. 2004. T1ommyasspHBIiA aTiac-ONpeIeIuTeNb.
Pri651. M..: [Ipoda, 400 c.

Bacunvesa E.JI., Kozroea M.C. 1988. O TakcoHOMUM
BocTpobprouiek pona Hemiculter (Cyprinidae) CoBeTckoro
Coro3za // Bonp. uxtuonoruu. T. 28. Beim. 6. C. 883—895.

Bacuavesa E.JI., Kozroea M.C. 1989a. BHyTpuBumoBas
CTPYKTypa ¥ U3MEHYMBOCTb XaHKAMCKOIl BOCTPOOPIOIIKI
Hemiculter lucidus (Dybowski) (Pisces, Cyprinidae) //
Bror. MOMUII. T. 94. Brim. 1. C. 22—36.

Bacuavesa E.JI., Kozroea M.C. 19896. K mopdonoruye-
CKOIl XapaKTepUCTHKE OOBIKHOBEHHOII BOCTPOOPIOIIKU
Hemiculter leucisculus (Basilewsky) (Pisces, Cyprinidae) //
Tam xe. T. 94. Buim. 3. C. 36—46.

Bacunvesa E./l., Bacuaves B.11., Hemkosa I'A., Illedvrko C.B.
2022. DuiaoreHeTUYECKUE OTHOIIEHUSI M TaKCOHOMUS
KapIioBeIX peI0 pona Hemiculter (Cyprinidae, Xenocyprid-
inae): BOCTpOOpPIOIIKY BUAOBOI rpynnbl Hemiculter leucis-
culus // Bonp. uxtuonorum. T. 62. Ne 1. C. 3—18.

BACUJIBEBA u ap.

Hawu-dopucu A. 1955. Marepuassl 11o uxruodayHe Bepxo-
BbeB CesieHru u Amypa B npeaenax Mouroiauu // 300i1.
xypH. T. 34. Bem. 3. C. 570—-577.

Hopogperok H. HU. 2008. PekoHCTpYKILIMSI TPUPOIHBIX YCIIO-
BUii BHyTpeHHe#t A3uu B MO3MHEEMHUKOBbE W TOJIOIIEHE
(o MarepuajaM IUAaTOMOBOIO W TAJMHOJOTMYECKOro
aHaJIM30B 03e¢PHBIX 0cagkoB MoHrommn): ABToped. auc....
IOKT. 6uost. HayK. M.: UTIBD PAH, 49 c.

Hotboeckuit b. 1877. Pribbl cucteMbl Bon Amypa // 3B.
Cub. otn. Ummnepar. Pyc. reorp. o-Ba. T. 8. Ne 1-2. C. 1-29.

Jlunobepe I'Y., Tapaney A.4. 1929. Crincoxk pbei6 Brnanubo-
CTOKCKOTO TOCynapcTBeHHoro mysest // 3amn. Bnamuso-
CTOK. OTA. Toc. Pyc. reorp. o-Ba. T. 4. Beim. 21. C. 221-266.

Maip ., Jluncau D., KO3uneep P. 1956. MeToabl u MpUH-
LIUTIBI 300JI0TUYECKO cucteMaTuku. M.: MHocCTp. TuT-pa,
352c.

MexayHaponHbIi KOAEKC 300J0TMYECKOil HOMEHKJIATy-
psl. 2000. CIT6.: M3n-so 3MH PAH, 221 c.

Hacexa A.M. 1998. TloacemeiictBo Cultrinae // AHHOTHU-
POBaHHBIN KaTajor KpyIrJopOThIX U PbI0O KOHTMHEHTAJIb-
HBIX Bog Poccun. M.: Hayka. C. 74—77.

Hukoavckuit A.M. 1903. HoBble BUabI pbI0 U3 BOCTOYHOM
Asuu. Acanthogobio paltschevskii sp. n., Acanthogobio oxy-
rhynchus sp. n., Hemiculter varpachovskii sp. n., Hemicul-
trella soldatovi sp. n. (Cyprinidarum); et Ussuria leptoceph-
ala gen et sp. n. (Cobitidarum) // ExeromHuk 3oomy3est
HMmnepat. AH. T. 8. C. 356—363.

Huxkonsckuii I' B. 1947. O pone Hemiculter (Pisces, Cyprin-
idae) B 6acceitne Amypa // doki. AH CCCP. T. 56. Ne 7.
C. 773-776.

Hukonosckuii I' B. 1956. Pri6b1 GacceitHa Amypa. M.: U3n-
Bo AH CCCP, 551 c.

13un-yzan Y., Be-ay U. 1959. Pon Hemiculter n ero tipen-
BapUTENbHBIE SKOJIOTMYECKIE UCCIENOBaHUs B OacceitHe
XoituryniasiHa // Acta Hydrobiol. Sinica. Ne 2. P. 157—169.

Abbort J.F 1901. List of fishes collected in the River Pei-Ho,
at Tien-Tsin, China, by Noah Fields Drake, with descrip-
tions of seven new species // Proc. US Nat. Mus. V. 23.
Ne 1221. P. 483—491.

Bdndrescu P. 1968. Revision of the genus Hemiculter (Pi-
sces, Cyprinidae) // Travaux Mus. Natl. Hist. Nat. Grigore
Antipa. V. 8. P. 523—5209.

Bleeker P. 1860. Conspectus systematis Cyprinorum. Cypri-
ni // Natuurkundig tijdschrift voor Nederlandsch Indié.
V.20. P. 421—-439. Available: https://www.biodiversityli-
brary.org/page/13420936#page/441/mode/lup.

Bleeker P. 1863—1864. Atlas ichthyologique des Indes Ori-
entales Néérlandaises, publié sous les auspices du Gouver-
nement colonial néérlandais. T. III. Cyprins. V. 3. P. 1—150.
Pls. 102—144.

Bleeker P. 1871. Mémoire sur les cyprinoides de Chine. Am-
sterdam: Chez C.G. van der post, 91 pp. Pls. 1—14. Available:
https://books.google.ru/books?id=aGShAAAAcAAJ&print-
sec=frontcover&hl=ru#v=onepage&q&f=false.

Bogutskaya N.G., Naseka A.M., Shedko S.V. et al. 2008. The
fishes of the Amur River: updated check-list and zoogeog-
raphy // Ichthyol. Explor. Freshw. V. 19. Ne 4. P. 301—366.

Chen W., Zhong Z., Dai W. et al. 2017. Phylogeographic
structure, cryptic speciation and demographic history of
the sharpbelly (Hemiculter leucisculus), a freshwater habitat
generalist from southern China // BMC Evol. Biol. V. 17.

BOITPOCHI UXTHUOJIOTUN  T1oM 62  Ne 3 2022



TAKCOHOMUA U PUITOTEHETUYECKHUWE OTHOIIEHWA KAPITOBLIX PbIb

Ne 1. P. 216.
https://doi.org/10.1186/s12862-017-1058-0

Chen Y.-Y. (eds.). 1998. Fauna Sinica. Osteichthyes. Cy-
priniformes II. Beijing: Sci. Press, 531 p.

Chevey P. 1935. Le lac-cratere de Kouang-Tchéou-Wan
(Chine du Sud) description de deux poissons nouveaux //
Bull. Soc. Zool. Fr. V. 60. P. 427—433.

Dai Y.-G., Yang J.-X. 2003. Phylogeny and zoogeography of
the cyprinid Hemicultrine Group (Cyprinidae: Cultrinae) //
Zool. Stud. V. 42. Ne 1. P. 73—92.

Dybowski B. 1872. Zur Kenntniss der Fischfauna des
Amurgebietes // Verh. Zool.-Bot. Ges. Wien. Bd. 22.
P. 209-220.

Fricke R., Eschmeyer W.N., van der Laan R. (eds.). 2021. Es-
chmeyer’s catalog of fishes: genera, species, references
(http://researcharchive.calacademy.org/research/ichthy-
ology/catalog/fishcatmain.asp. Version 03/2021).

Froese R., Pauly D. (eds.). 2021. FishBase. World Wide Web
electronic publication. (www.fishbase.org. Version 06/2021).

FuC., WuJ., Chen J. et al. 2003. Freshwater fish biodiversi-
ty in the Yangtze River basin of China: patterns, threats and
conservation // Biodiv. Conserv. V. 12. P. 1649—1685.
https://doi.org/10.1023/A:1023697714517

He Y. 2010. Structure of endemic fish assemblages in the
Upper Yangtze River basin and population differentiation of
an endangered endemic fish (Gobiocypris rarus): PhD The-
sis. Toulouse: Univ. Toulouse; Wuhan: Inst. d’Hydrobiolo-
gie, 65 p.

Jiang R., Zhong J., Zhang D., Fu C. 2008. Species composi-
tion and diversity of fish larvae and juveniles in the surf zone
of the Yangtze River estuary // Zool. Res. V. 29. No 3.
P. 297-304.

https://doi.org/10.3724/SP.J.1141.2008.03297

Kim 1.-S., Park J.-Y. 2002. Freshwater fishes of Korea.
Seoul: Kyo-Hak Publ. Co., 467 p.

Kim M.J., Lee J.-S., Song C.B. 2014. Molecular phylogenet-
ic status of Korean Hemiculter species // Kor. J. Fish.
Aquat. Sci. V. 47. Ne 1. P. 72—78.
https://doi.org/10.5657/KFAS.2014.0072

Kottelat M. 2006. Fishes of Mongolia. A check-list of the
fishes known to occur in Mongolia with comments on sys-
tematics and nomenclature. Washington: World Bank, 103 p.

Kottelat M. 2013. The fishes of the inland waters of South-
east Asia: a catalogue and core bibliography of the fishes
known to occur in freshwaters, mangroves and estuaries //
Raffles Bull. Zool. Suppl. Ne 27. P. 1—663.

Li WJ., Gao X., Liu H.Z., Cao W.X. 2020. Coexistence of
two closely related cyprinid fishes (Hemiculter bleekeri and
Hemiculter leucisculus) in the Upper Yangtze River, China //
Diversity. V. 12. Ne 7. Article 284.
https://doi.org/10.3390/d12070284

Luo Y., Chen Y. 1998. Cultrinae // Fauna Sinica. Osteich-
thyes. Cypriniformes II / Eds. Chen Y.-Y. et al. Beijing: Sci.
Press. P. 112—207.

BOIMIPOCHI UXTHUOJIOTUN  Tom 62  Ne 3 2022

271

Mori T. 1927. On four new fresh water fishes from the River
Liao, south Manchuria // J. Chosen Nat. Hist. Soc. Ne 5.
P. 30-33.

Mori T. 1933. Second addition to the fish fauna of Tsi-nan,
China, with descriptions of three new species // Jpn.
J. Zool. V. 5. Ne 2. P. 165—169.

Nei M. 1987. Molecular Evolutionary Genetics. N.Y.: Co-
lumbia Univ. Press, 512 p.

Nei M., Jin L. 1989. Variances of the average numbers of nu-
cleotide substitutions within and between populations //
Mol. Biol. Evol. V. 6. Ne 3. P. 240—300.

https://doi.org/10.1093 /oxfordjournals.molbev.a040547

Nguyen L.-T., Schmidt H.A., von Haeseler A., Minh B.Q.
2015. Q-TREE: A fast and effective stochastic algorithm for
estimating maximum-likelihood phylogenies // Mol. Biol.
Evol. V. 32. Ne 1. P. 268—274.
https://doi.org/10.1093/molbev/msu300

Nichols J.T. 1925. Some Chinese fresh-water fishes // Am-
er. Mus. Novit. Ne 182. P. 1—8.

Nichols J.T. 1943. The fresh-water fishes of China. N. Y.:
Amer. Mus. Nat. Hist., 322 p.
https://doi.org/10.5962/bhl.title.12103.

Ocock J., Baasanjav G., Baillie J. E.M. (eds.). 2006. Mon-
golian Red List of fishes. Regional Red List Series. V. 3.
London: Zool. Soc. London, 37 p.

Orsi J.J. 1974. A check list of the marine and freshwater
fishes of Vietnam // Publ. Seto. Mar. Biol. Lab. V. 21.
No 3—4. P. 153—-177.

Smith G.R., Dowling T.E., Gobalet K. et al. 2002. Biogeogra-
phy and rates of evolution of Great Basin fishes // Great Ba-
sin Aquatic Systems History. Contributions to the Earth Sci-
ences. Ne 33. Washington: Smithsonian Inst. P. 175—234.

Tamura K., Nei M. 1993. Estimation of the number of nu-
cleotide substitutions in the control region of mitochondrial
DNA in humans and chimpanzees // Mol. Biol. Evol. V. 10.
Ne 1. P. 512—-526.
https://doi.org/10.1093/oxfordjournals.molbev.a040023

Tan M., Armbruster J.W. 2018. Phylogenetic classification of
extant genera of fishes of the order Cypriniformes (Tele-
ostei: Ostariophysi) // Zootaxa. V. 4476. Ne 1. P. 006—039.

https://doi.org/10.11646/zootaxa.4476.1.4.

Wang L., Zhu L., Tang K. et al. 2021. Population genetic
structure of sharpbelly Hemiculter leucisculus (Basilesky,
1855) and morphological diversification along climate gra-
dients in China // Ecol. Evol. V. 11. Ne 11. P. 6798—6813.
https://doi.org/10.1002/ece3.7528

Warpachowski N. 1887. Uber die Gattung Hemiculter Bleek.
und tiber eine neue Gattung Hemiculterella // Bull. Acad.
Impér. Sci. Saint-Petersbourg. V. 32. P. 13—24.

Yang Q., Zhou C., Wang J. 1994. Composition features and
geographical division of Cyprinidae fishes of Shandong
Province // Zool. Res. V. 15. P. 68—73.

Yih P-L., Wu C.-K. 1964. Abramidinae // The cyprinid
fishes of China. V. 1 / Ed. Wu H.-W. Shanghai: Sci. Press.
P. 63—120.



EDN: KQDQIG
BOIIPOCHI UXTHOJIOTHH, 2022, mom 62, Ne 3, c. 272—280

VK 597.554.3.591.471.4

CPABHUTEJIbHBIN AHAJIN3 CTPYKTYPLI PA3JINYUI
MEXAY HEKOTOPBIMN MOP®OTUITAMMU KPYITHBIX AOPUKAHCKHUX

YCAUYE POJIA BARBUS (LABEOBARBUS AUCTORUM)
N3 O3EPA TAHA, DOUOIINUA

© 2022 r. M. B. Muna® *, A. H. MupoHoBcKwuii’

! Hucmumym 6uonoeuu pazeumus PAH — HBP PAH, Mockea, Poccus
2Hucmumym npobaem sxonoeuu u seonioyuu PAH — HITDD PAH, Mockea, Poccus
*E-mail: mvmina@bk.ru
IMocrynuna B pegakuumio 26.04.2021 r.

TTocne mopab6orku 10.06.2021 .
IMpunsiTa Kk my6aukanuu 10.06.2021 r.

IToxazaHo, 4To prIeTUYECKE OTHOIIEHNSI MOP(OTUIIOB KPYITHBIX apuKaHCKUX ycadeit Barbus (Labeo-
barbus auctorum) MOXHO OLIEHUBATh I10 Pe3yJIbTaTaM CPABHUTEIBLHOTO aHaIM3a CTPYKTYPbl MOpdoiornye-
CKUX pa3nnauii Mexmy HuMu. [Ipy 5TOM CTpyKTypa pasindauii MeXXIy TByMsI BEIOOPKaMU XapaKTepU3yeTCsT
pacnpezeneHreM BEeKTOPHbBIX Harpy30K NMpU3HAKOB Ha TY IVIABHYIO KOMITIOHEHTY, 110 KOTOPOii BBISBISIETCSI
X HanboJiee YETKoe pa3obIeHNe, a CXOICTBO CTPYKTYPHI pa3Inynii MEXKITy ITapaMy OLICHUBAeTCs TIOCPe -
CTBOM COIMOCTaBJIEHUSI CTPYKTYPbI Pa3IMuMii MeXay BEIOOpKaMU B MEepBOii U BO BTOpoii mapax. [Toarsep-
KIAeTCs TUITOTe3a, COMIACHO KOTOpOU (heHeTMUecKass nepapxust MOPMOTUTIOB KPYITHBIX achpUKaHCKHUX
ycauei 13 03. TaHa BO3HUKJIA B pe3yJIbTaTe HE3aBUCUMBbIX OTBETBJIIEHUI OHTOT€HETUYECKHUX KAaHAJIOB OT Ka-
HaJia reHepaJIn30BaHHOM (hopMBbI. CXOICTBO CTPYKTYPHI pa3IMIMit MexKIy MOPGhOTUIIAMU XapaKTePU3YEeTCs
CXOJICTBOM BEKTOPHBIX HAarpy30K B ITOMAPHBIX CPABHEHUSIX U CXOJICTBOM PACITOJIOXEHUsI TPU3HAKOB, paH-
JKUPOBAHHBIX 10 BEJIMUMHE UX BEKTOPHBIX HATPY30K.

Karouesnie caosa: Barbus (Labeobarbus auctorum), (peHeTUeCKOe pa3HOOOpa3ue, nepapxmieckasi opraHu-
3alysi, CTPyKTypa pasinuuii, MOp(OoTUIlbl, reHepaainu3oBaHHas1 (hopMa, BEKTOPHBIE HArpy3Ky MPU3HAKOB,

HE3aBUCUMBIC IUBCPICHLUMUHN, CUMIIATPUYICCKOC (I)OpMOO6paSOBaHI/IC.

DOI: 10.31857/S0042875222030134

Kpynnsie appukanckue ycaun pona Barbus (Labeo-
barbus auctorum), odouTaromnie B 03. Tana (D¢uo-
MH1sT), XapaKTepU3ylOTCs Upe3BbIYaiiHbIM (DeHeTUYe-
CKMM pa3zHoobpasueM. B3pocibie ocodu, CXogHbIE O
BHEIIHUM MPU3HAKaM, 00pasyroT TUCKPETHbIE WU He
BITOJIHE JUCKPETHBIE TPYNIIMPOBKY, KOTOpble baHu-
crep (Banister, 1973) Ha3biBas1 2KoeHoTUIaMU, a Ha-
reJlbkepke C coaBTOpamMy BHayajie MophoTUuamu
(Nagelkerke et al., 1994), a no3:xe — Bunamu (Nagelk-
erke, Sibbing, 2000). M oxHO JI1 CYUTATh BCE WJIM HEKO -
TOopble MOPMOTUNBI BUAAMHU, BOIIPOC CIOPHBIH,
o0CcyXIeHe KOTOPOIro He BXOAUT B 3a7auyy HACTO-
SIIETO UCCTIEIOBAHUS .

O1y0IMKOBaHO HEMAaJIO Pa0oT, ITOCBAIIEHHBIX aHA-
JM3y (PEHETMYECKUX OTHOLICHUIT MOP(MOTUIIOB KPYII-
HBIX a(PUKAHCKUX ycadeil, OLleHUBAaEMbIX IO BEJINYU -
He pa3jInyuii MEXIy HUMU KaK 110 BHELIHUM IIpU3Ha-
KaM, TakK u 1o npusHakaMm uyeperna (Nagelkerke et al.,
1994; Mina et al., 1996a; Nagelkerke., Sibbing 2000;
Muna u np., 2011). OgHako pa3audusl OOMHAKOBOM
BEJIMYMHBI MOTYT UMETh pa3HOE IIPOUCXOXKIEHUE, U

deHeTYECKUE OTHOLIEHUST MOP(HOTUIIOB MOTYT HE OT-
paxkaTh QUIeTHIECKUE.

Lens paboThl — Ha OCHOBE MHOTOMEPHOIO aHAIM3a
MOP(OJIOTHYECKNX NPU3HAKOB KPYIHBIX adpuKaH-
CKMX ycadeil oleHUTb (WIETUYECKUE OTHOIICHUS
MOP(MOTUITOB ¢ UCMOJIb30BaHUEM paHee He MpUMe-
HSIBILIETOCSI CPABHUTEJILHOIO aHA/IM3a CTPYKTYPhI pa3-
mmunii Mmexxay Mmopgotunamu. [1pu 3ToM cTpyKTypa
pazanyuii MeXIy AByMsI MopdorunaMu (BhIOOpKa-
MH) XapaKTepU3yeTcsl pacnpeaesie HUEM BEKTOPHBIX
Harpy3okK IIPU3HAKOB Ha Ty MNIABHYIO KOMIIOHEHTY,
110 KOTOPOM BBISIBISIETCS MX HanboJee YETKOE pa3o0-
ILIEHUE, a CXOICTBO CTPYKTYPHI pA3INUUii MEXITY MOP-
dotunamMu ogHoit napel 1 MOP(OTUIIAMU APYTOii ma-
PBI OLIEHUBAETCS TTOCPEICTBOM COITOCTABJICHUS CTPYK-
TYPBI pa3JIMUM 3TUX Map.

MATEPUAJI U METOIUKA

Martepuar, B3STbI HaMM U3 KoJuteKIuu CoBMecT-
HOII pPOCCHIICKO-2(hMOTICKOI OMOJIOTMYECKOM BKCIe-
munun PAH, cob6pan B 1992—2010 rr. Omepamnuo-
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Puc. 1. [1pencraBurtenu reHepanuzoBaHHoi ¢popMbl (GF) (a) u cnennann3upoBaHHBIX MOP(OTUIOB (0—3) ycaueit KoMILIeKca
Barbus intermedius sensu Banister (1973) u3 03. Tana: 6 — bigmouth big-eye (be), B — bigmouth small-eye (se), r — troutlike (tr), 1 —
acute (ac), e — barbel (ba), sk — white hunch (wh), 3 — dark (da); HazBaHUS crieIUATM3UPOBAHHBIX MOP(MOTUTIOB — TIO:

Nagelkerke et al., 1994.

HaJIbHBIMU €AUHULIAMU CIYKWIN MOPMOTUIIBI, T.€.
TPYIIITBI B3pOCIIBIX 0CO0OEit, BEIIEICHHBIE IO IIPU3HA-
KaM BHelHeit mopdonoruu (Nagelkerke et al., 1994).
Panee 6bUT0 TTOKa3aHO, YTO 3TU TPYIIITHI pa3IU4aloT-
cg W 10 mpusdHakam depera (Mina et al., 1996a,
1996b; Muna u np., 2011).

Ycaun, umeBire Mop¢oaoTudecKre IIpu3HaKu
numeBoii cneuuanu3anuu (de Graaf et al., 2008),
paccMaTpUBaJIUCh KaK IIPEeICTaBUTEIN CIIeLIMAIU3U-
POBaHHBIX MOP(OTUIOB, a He UMEBIINME TaKUX IIPU-
3HAKOB — KaK MpeICcTaBUTEIU TeHepaM30BaHHOMI

dopmel! (nanee GF). B namem marepuane GF u3
OacceifHa o3. TaHa mpencTaBjieHa BBIOOpKaMU 13
cobcTBeHHO o3epa — 119 ocobeit (Tn) 1 u3 Bragato-
mieit B Hero p. I'enbna — 38 oco6eit (Ge), a cnenuain-
3UpOBaHHBIE MOP(MOTUIIEI — BBIOOPKAMHU PHIOOSII-
HbIX (popM: acute (ac) — 70 ocobeii, bigmouth big-eye
(be) — 51 ocobb, bigmouth small-eye (se) — 49 oco-
oeii, dark (da) — 32 ocobu, troutlike (tr) — 32 oco0bu,
white hunch (wh) — 33 ocobu, a Takke BBIOOPKOI1
oenrodara barbel (ba) — 33 ocobu (puc. 1). Kpome

1 ITepBoHaYaIbHO reHepaIM30BaHHbBIC ycauu U3 03. TaHa ObLIU
ormcanbl Kak Mopdotumn intermedius (Nagelkerke et al., 1994), B
NanpHeiieM usaoxeHnu tTepMuHbl “GF u3 6acceiina 03. Tana”
u “mopdotur intermedius” Mbl KCTIOJIb3YeM KaK CHHOHUMBI.

BOIMIPOCHI UXTHUOJIOTUN  Tom 62  Ne 3 2022

TOTrO, OblJIa UCITOJIb30BaHa BHIOOPKA (za), BKITIOUABILIAsT
MISITh OOJTBIIIEPOTHIX (PHIOOSITHBIX) 0co0eit u3 p. Jlumec-
ca, Briagalonieii B l'omy6oit Hun Huske o3. Tana. Orta
BBIOOpPKA TpencTaBisieT MOP(MOTHUIT, OMTMCAHHbBIN KaK
Bun Barbus zaphiri Boulenger, 1906.

Bcero Obu1n npoaHaiM3upoBaHbl 14 ipoMepoB Ko-
creit yepena (puc. 2). B pacu€rax ncnonab30BaHbl MH-
JIEKChl — OTHOILICHYSI aOCOJIFOTHBIX 3HAYEHUIA TTpOMe-
POB K 6a3anbHOM 1IMHe yeperia (BL). Jlanee B o6cyx-
NEHWH, YITOMIHASI TOT WJIM MHOM MPU3HAK, MBI IMEEM B
BUJY €T0 MHIIEKC, a HE caM Impomep. 3HaAYeHUST MHIIEeK-
COB TIpeoOpa3oBbIBAIM B HaTypajbHbIe JOraprudMbl
IJIST HOpMAaJIU3aIlluy pacIipeaeIeHUIA.

CraTtuctnyeckass o0paboTKa JaHHBIX BHITIOJTHEHA
cpenctBamu mmakeroB NTSYS 2.02k (Rohlf, 1998) u
Craructrka 6. B aHaim3e mraBHBIX KOMIOHEHT (ATK)
COOCTBEHHBIC BEKTOPBI CUYMUTAIU MO KOPPEISIIUOH-
HOIi MaTpulie; IJIMHY BEeKTOpa MPUHUMAJIU paBHOI 1.

AJroput™m pacyéToB

1. IIpoBonutcst AT'K momapHBIX coOdeTaHUil BBIOO-
POK, IpeAcTapysitoIUX MOPGOTUTTBI M|, My, M5..... M,
(cpaBHeHHUE OBYX MOP(OTHUIOB 0003HAUYaeTCsI Kak
M,—M;), oueHMBaKOTCS BEKTOPHbIE HAIPY3KU TIPU3HA-
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MWHA, MUPOHOBCKHNN

De

lop

Puc. 2. Cxema npomMepoB uepena ycaueit komiuiekca Barbus intermedius: BL — 6a3aibHas JulnHa yepena; By, B,, B; — paccro-
STHUE MEXIly BHELTHMMU KpassMM COOTBETCTBEHHO frontalia, pterotica u sphenotica; B4 — 1mMpuHa yepena Ha YypPOBHE COEIMHE -
Hus frontale u pteroticum; HS;, HS, — BbIcoTa uepera Ha ypOBHE COOTBETCTBEHHO M3rnba parasphenoideum u 3anHero Kpast
parasphenoideum; Hm — Bbicota hyomandibulare, Pop — nnuna praeoperculum, Op — BbIcOTa TlepeqHeli yacTu operculum;
Pmx, Mx, De, lop — nmuHa cooTBeTCTBEHHO praemaxillare, maxillare, dentale u interoperculum.

KOB. [TocKOIbKY MOP(MOTHITEI B IOMAPHBIX CPABHEHMSIX
HambOoee yeéTko pacxonsarcs mo 'K 1, crpykrypa pa3nm-
quii MeXAy HUMU XapaKTepU3yeTcsl paclipeneiicHueM
BEKTOPHBIX HATPY30K MIPU3HAKOB HA 3TY KOMITOHEHTY.

2. CpaBHUBAIOTCS BEKTOPHBIE HArpy3KW MpU3HA-
koB Ha I'K1 B pa3HBIX ITOMTapHBIX CPABHEHUSIX MMyTEM
MOCTPOEHMSI IBYMEPHOTO pacIipede/ieHUsI, Tae 1O
abciucce OTKJIaAbIBAalOTCS OLIEHKM HAaTrpy30K JIJIS OJ1-
HOIi TTapbl MOP(MOTUTIOB, a IO OpAUHATE — IJIsI APY-
roii. [1pu 3ToM cpaBHUBAIOTCS I1aphl, JIMOO BKIIIOYA-
fomye pasHeie BeiOOpku (M;—M; u M,—M,), 1160
OlHA M Ta X€ BHIOOPKA BXOAUT B COCTAaB 0Oeux map
(M;—M; u M;—M,). OuieHeHa CTPYKTypa pasiuuuii
Mexmy Beioopkamu B 30 mmapax u rmpoBeneHs! 134 cpas-
HEHUsI pacripeAesieHNi BEKTOPHBIX HATPy30K MpU3Ha-
KOB MEXIy pa3HbIMU TTapaMu, U3 HUX BOCEMb CPaB-
HeHuit cepun M;,—Tn u Tn—Ge, 21 —cepuu M,—Tnu
M,—Tnu 105 — cepuu M;—M, u M,—M,;

3. CX0nCcTBO CTPYKTYPHI pa3Inumnii Mexay Mopgdo-
TUTaMM, IPEACTaBICHHBIMI BIOOPKAMU B Pa3HbIX Ma-
pax, xapakTepusyeTcs 1o (opme ckaTTepa u Mo BeIU-
yrHe KoadhduimeHTa Koppeasuuu paHros CnmpMeHa
(rg). CxoncTBo TeM OoJibliie, YEM YETYE B ABYMEPHOM
pacripenesieHuy MpocyeXXuBaeTcs JMHeitHas CBS3b Tie-
peMeHHbIX. PaHee Koa(h(ULIMEHT KOPPEISIIMM paHTOB
CrnupMeHa MpUMEHSIIU TIPU aHaJI3€e CTPYKTYPhI pas-
JINunii BBIOOPOK aJITalicKuX ocMaHOB pona Oreoleu-
ciscus n3 03¢ép Monromuu ([redyamse u ap., 2008).
Ilonxon, ocHOBaHHBIT Ha OlLIEHKE B3aMMOCOOTBET-
CTBUSI BEKTOPHBIX Harpy3oK MPU3HAKOB, UCOJb30-
Banu AHapeeB U PemetHukoB (1978) mist BeIsSicCHEHMS
HaIpaBJIeHUIA BHYTPUBUAOBOM nrddepeHmanmii cu-
ra Coregonus lavarefus. DT aBTOpPBI BU3yaJIbHO OLICHM -
BaJIii pacriojliokeHue cKaTTepa (IByMEpHOTO pacmipe-
JIEJICHUST).

BOITPOCHI UXTHUOJOIMU Ne 3
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B xagecTBe moka3areirst 06001EHHOTO PeHEeTIIe-
CKOTO PACCTOSIHUSI CXOJCTBA MEXKIy BHIOOpKAMM CIie-
muaan3upoBaHHBIX MopdotunoB 1 GF MbI Mcoab-
30BaJI1 OOOOIIEHHYI0 TAKCOHOMMYECKYIO TUCTAHIINIO
D (Rohlf, 1998). KnactepHblii aHainM3 MaTpullbl AU-
CTAHLIMIA TIPOBOIWIIM HEB3BEIIECHHBIM ITAPHO-TPYIIIO-
BbIM MeTonoM (UPGMA).

PE3VIJIbTATHI

AHaIuM3 MoJIy4YeHHBIX TaHHBIX ITOKa3aj, YTO CXOI-
CTBO CTPYKTYPHI Pa3in4Uil MeXay MopdOoTHIIaMU
(dbopma ckaTTepa u rg) CUIBHO BapbupyeT. B onHux
CIIydasix CTpYKTypa pa3jnduii MeXay CIielnaan3m-
poBaHHBIM MopdoTurniom 1 GF u3 Tansl 6113Ka K
HabOmaogaeMoil Mexnay BeioopkamMu GF u3 TaHbl u
p. Ienbabl (M,—Tn u Tn—Ge) (puc. 3a—3r), TpeHO ABY-
MEPHOTIO pachpenesieH!s OMMChIBACTCS MPSIMOIA; JIUIIb
B ciIyyae Mop¢OTHIIa ac TPeHI UCKPUBIEH (puc. 31),
MIPUIEM BO BCEX CIydassXx MMeeT MECTO CHJIbHASI KOp-
pensius paHroB (rg > 0.80). HeckonbKo HeoxXunaH-
HO caMoO€ BBICOKOE CXOACTBO CTPYKTYPbl Pa3induii
HaOJIIoJaeTcsl IpU CpaBHEHUM I1aphl, BKIIIOYAIOIIE
peIOOSIHYIO (hopMy za n3 bacceitHa p. dunecca u Tn
¢ napoii Beibopok GF (Tn—Ge) u3 6acceitHa o3. Ta-
Ha (puc. 3e) (rg = 0.97, TpeHn IUHEeHbI).

CxomHa CTPYKTypa pa3aIndyuii 1 MeXay IlapaMu,
BKJTIOYAIOIIMMHA pa3Hble CHELHMAIN3UPOBAHHBIE MOP-
¢dorunb 1 Tn: M;—Tn u M;—Tn (puc. 4a—4r). Uc-
KJIIOYEHME COCTABIISIIOT CpaBHEHMSI C ITapoit ac—1Tn
(puc. 4n, 4e). B aTux ciy4asix eIMHOTO TpeHIa HeET,
HO CUJIbHA KOppessuus paHros (rg = 0.80). CTpyKTy-
pa paznuuunii mexny napamu M,—M,; u M,—M,, B KoTO-
PBIX Bce MOP(OTUIIBI CIIEUATTN3UPOBAHHEIE (TPUIEM
OIWH U TOT XKe MOP(OTHUII BXOIUT B COCTaB O00EHX
rnap), KpaitHe pa3HooOpa3Ha, U B OOJIBLIIMHCTBE CIIy-
YaeB CXOACTBA CTPYKTYPHI pa3aInduii He HabIomaeT-
cs (puc. 5), HO B cpaBHeHMHU se—ba u se—da (puc. 5a:
JIMHEWHBIN TpeHa U rg = 0.94) kapTuHa Ta Xe, 4YTO U B
cpaBHeHUsIX Mi—Tn u Mj—Tn (puc. 4). OgHako eciu
BMecTo ba m da B34THI apyrue MopdOTUIIBI, TO T10-
JIOOHOE CXOACTBO CTPYKTYPHI Pa3jMuMii OTCYTCTBYET
(puc. 56—5e).

OBCYXIEHUE

Het ocHOBaHMii cCOMHEBaThCS, YTO CIICLIMATIA3Y -
poBaHHbBIE MOP(MOTUITHI KPYITHBIX YCA4€id, CYIIIECTBY-
IOIIMe WJIM CYIIIECTBOBABIIME B peKax U o3épax Ad-
pUKH, B TOM 4Huciie B 03. TaHa, IpOU3OIIIN OT I'e-
HepaJM30BaHHON (OopMBI, HO IIYTU U CITOCOOBI MX
MIPOUCXOXIECHUS MOTJIU OBITH Pa3JIUYHBI.

deHeTnyeckoe pazHOOOpa3We TAHCKUX ycadeit
nepapxXudeckKy opranmusoBaHo (puc. 6). Ecnu nipen-
MMOJIOXUTH, YTO MPUBEAEHHAS IeHApOTpaMMa OT-
paxaeT GWIETHYESCKYIO CXeMY AUBepCUGUKALINT, TO
HAJIO CAEJIaTh BLIBOI O TOM, YTO BHAYajIe OT OOIIETO re-
HEPaJIM30BaHHOTO MPEIKa, CXOOTHOTO C MpPeICTaBJICH-
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HBIMM B HallleM maTtepuraie Mmopdornnamu ITn n Ge,
OTACANUIICS MOP(OTHUIT aC, TOTOM — OOIIUI MPEeaoK
MOP(MOTUTIOB be 1 se (UJIU OOUH U3 3TUX MOP(HOTHU-
OB, OT KOTOPOTO 3aTeM MPOU30IIEN IPYToif), a 3a-
TeM oT npeakoBoit GF nuBeprupoBai oOmIuii mpemnok
MopdoTtumnoB wh, da, ba u tr.

CoracHO ajbTepHATUBHOM rumnoTe3e, MOp(OTUIIBI
000CO0ISITINCH OT TeHEePaIN30BaHHBIX IPEIKOB HE-
3aBUCUMO APYT OT Jpyra noJoOHO TOMY, KaK 3TO Mpo-
HWCXOIUT B OHTOreHe3e. PaHee mpu aHaimse MopdoJo-
TMYECKMX U3MEHEHMI ycadeit 03. TaHa ObLIO moKa3aHOo
(Mina at al., 1996b), uTo B mpoLecCe OHTOreHe3a CIie-
LUATM3UPOBAHHEIN MOP(MOTUIT POPMUPYETCS B TEPMMU -
HaJIbHOM y4YaCTKe OHTOT€HETHIECKOTO KaHaja, IPUIEM
KaHaJIbl pa3HbIX CIIEUAIM3UPOBAHHBIX MOPGOTUIIOB
otxomit oT kKaHasia GF (Mmopdotuna intermedius) mpu
pa3HBIX pa3Mepax pblO, M paHbIIIe IIPOYNX OTBETBIISICT -
¢l KaHaJl MOpdOTHUTIIA ac. DTY TUITOTE3Y MOATBEPKIAa-
10T pe3y/IbTaThl HACTOSIIIETO UCCaenoBaHus. boblioe
CXOICTBO CTPYKTYpHl paznuuuii Tn—Ge ¢ mapamu,
BKJIIOYAIOIIVMMU CIELMaTU3UPOBAHHBIN MOPGhOTUIT U
MopdoTull Tn, mO3BoOJISIET IPEAIIOIaraTh, 4YTO TUBEP-
TEeHIMS KaXXI0I0 CIIELNAIM3UPOBAHHOTO MOP(hOTH-
na ot GF On11a mogo6Ha pasnenenuto Tn u Ge, pu-
JieTu4ecKasl 0JIM30CTh KOTOPHIX HECOMHEHHA.

O He3aBUCUMOCTU AUBEPreHUUN CIelUalu3m-
POBaHHBIX MOP(OTUIIOB CBUIETEIBCTBYET CXOICTBO
CTPYKTYPbI Pa3INUUA MEXY KaXKIbIM U3 HUX U MOP-
¢dorunom intermedius (M,—Tnu M,—Tn, rne M, u M, —
ceLMaaI3upoBaHHbIe MOPGOTUITEL) (pUC. 4), TIpU TOM
YTO CXOJCTBO CTPYKTYPhI pa3ivuuuii MexXiy rnapamu
CIIeMaT3UPOBaHHBIX MOPGOTHUTIOB, KOTAA OAWH U TOT
ke MOPGOTUIT BXOAUT B cocTaB 06enx map (M,—M; u
Mi—Mg), HE OITMCBIBAETCY €IMHON CXEMOI U CXONCTBO
CTPYKTYPbI Pa3inyuii B OOJBIIMHCTBE CIIy4YaeB OTCYT-
CTBYEeT WM HeBeJUKO (puc. 5). CXONCTBO CTPYKTYPhI
pa3nuuuii B cpaBHEHUM se—ba 1 se—da Mbl CKJIOHHBI
paclieHMBaTh Kak cilydyaifHOe COBIaIcHUE CTPYKTYPbI
pasnyunii B CpaBHMBAEeMBbIX Mapax, T.e. KaK peajinsa-
LIMIO OJJHOTO U3 MHOTHUX BO3MOXXHBIX BApUAHTOB.

3ameruM, uto npenkosast GF Moria ObITh HE TOX-
nectBeHHoit Tn mmm Ge. O0 3TOM CBUIETEIILCTBYET
OOJIBIIIOE CXONICTBO CTPYKTYPHI pa3Inunii Mexmy za—In
n Tn—Ge (puc. 3e). [TockonbKy za IpOUCXOIUT U3
p. Annecca, Haxomsieics maaeko oT o3. TaHa, XoTs
ToxXe B bacceitHe T'onyboro Huna, MmaioBeposITHO,
YTO TeHePaIN30BAHHBIN MOP(OTHUII, OT KOTOPOTO AU-
BEPryupoBajl Za, MOT ObITh UACHTUYEH OOHOMY U3 TaH-
ckux. COOTBETCTBEHHO, Mbl HE MOXEM YTBEPKIATh,
YTO BCE TAHCKUE MOP(OTUITBI IIPOU3OIILIN OT OMHOIO
mopdoruma GF, B vactHocTn, ot Tn i Ge.

CiienyeT OTMETHUTB, UYTO B ITIepno cOopa MaTepra-
Jla ocobu Bcex ucclieMoBaHHBIX MOP(OTUTIOB, KpOME
da, HepeCTUJINCH B OMHO U TO K& BPEMsI, 3aXOIIsI B O~
HM U T Xe PEKH, M MEXIY HUMH He OBLTO TIOJTHOM pe-
nponyktuBHOM m3ossiiu (Nagelkerke, Sibbing, 1996;
Dgebuadze et al., 1999; [IzepxuHckuit u ap., 2007).
Ecnu Takast cutyanus cymiecTBoBaja 1 B Iiepuon, pop-
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Puc. 3. CtpykTypa pasiuduii Mo MHAEKCaM dyeperna MeXay ClieuaIn3npoBaHHBIMU MopdoTtuniaMmu u MopdoTurnom Tn B
CpPaBHCHUM C TaKOBOM MEXIy IeHepaJlM30BaHHBLIMU MOp(OTUIAMU ycaueil KoMmiuiekca Barbus intermedius u3 03. TaHa u
p. l'enbna (Tn—Ge): a — da—Tn, rg = 0.92 (3nech u nanee p < 0.001); 6 —se—Tn, rg = 0.92; B — be—Tn, rg = 0.85; r — wh—Tn,
rg=10.82; 1 —ac—Tn, rg = 0.86; ¢ — za—Tn, rg = 0.97. Harpy3ku napameTpos: (®) —uesocTHoit nyru: Pmx, Mx, De; (A) — xa-
6epHoii kpbiuku: Pop u Op, () — lop; (O) — HelipokpaHuyma: By, B,, B3, By, HS|, HS,; () — Hm. (za) — ppibosinHas ¢hopma
u3 Oacceiina p. Jlumecca; oct. 0003HaUYeHMsI CM. Ha puc. 1, 2.
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Puc. 4. CpaBHeHUe CTPYKTYPBI pa3Inunil 10 MHAEKCaM Yeperna ycaueil koMmruiekca Barbus intermedius n3 03. TaHa Mexmy na-
paMu, BKIIOYAIOIIMMU pa3Hble CIelMaIu3upoBaHHble MOPMOTUITBI U TeHepain3oBaHHY10 (opmy (Tn): a — tr—Tn u da—Tn,
rs = 0.92 (3mecw n nanee p < 0.001); 6 — se—Tn n da—Tn, rg = 0.87; B — be—Tn u wh—Tn, rg = 0.81; r — da—Tn n be—Tn, rg =
=0.80; 1 — ac—Tn n wh—Tn, rg = 0.83; e — ac—Tn n ba—Tn, g = 0.83. O603HaueHUs cM. Ha puc. 1-3.

MUPOBaHUS MOPGOTUIIOB, TO HAAO COEIAThb BBIBOI O
TOM, YTO OHU BO3HUKIIA HE OT PEIIPOAYKTUBHO U301~
poBaHHBIX TTonmyisiinit GF. OmHako BecbMa BeposIT-

BOITPOCBHI UXTHUOJIOIT'NHU

TOM 62

Ne 3

2022

HO, YTO CUTYaLVs B IIPOIJIOM OT/IMYAJIACh OT COBpe-
MEHHOM M, BO3MOXHO, MOP(MOTUITEI BO3HUKIHN OT
pa3HBIX CYILIECTBOBABIIMUX B TO BPEMSI PEIIPOIYKTUB-
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Puc. 5. CpaBHeHUe CTPYKTYPBI pPa3INuUil 10 MHAEKCAM Yeperna ycaueil koMmruiekca Barbus intermedius n3 03. TaHa Mexmy na-
paMu, B KOTOPBIX BCE€ MOP(MOTUIIBI CITEITUAIM3NPOBAaHHBIE, TIPUYEM OIWH M TOT K€ MOP(MOTHUIT BXOIUT B COCTaB 00EHUX Iap: a —
se—da u se—ba, rg = 0.94, p < 0.001; 6 — be—tr u be—wh, rg = 0.77, p < 0.01; B — da—tr u da—wh, rg = 0.65, p < 0.05; r — se—be
use—wh, rg = 0.57, p <0.05; 1 — tr—se u tr—wh, rg = —0.006, p > 0.05; e — wh—tr u wh—se, rg = —0.52, p > 0.05. O603HaueHuUs1

CM. Ha puc. 1—3.
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Puc. 6. Iennporpamma cxonctBa (UPGMA) mopdoTu-
OB ycaueii koMruiekca Barbus intermedius u3 03. Tana u
p. lenbna: Tn, Ge — reHepanu3oBaHHast opMa U3 o3epa
U PEeKU; Ha3BaHUSI OCTATbHBIX MOPMOTUIIOB CM. Ha puc. 1.

HO M30JIMPOBAHHBIX ITONYJISIINN W ITPUIIIIA B KOHTAKT,
YK€ UMes IIPeAPaCIIoNOKEHHOCTD K CKPEILLIUBAHUIO C
ce0e MMOIOOHBIMU.

Cyd 1o HaIllM JaHHbBIM, B TIpoliecce AUBEPreHLINI
cneumaa3upoBaHHoro Mopdoruia or GF cTpykrypa
pasnuuuii MexXay HUMM usMeHsiercst. CTpyKTypa pas-
JIMUUit Mexxay ac ¥ Tn BRIVISIOIUT MHAYE, YeM MEXIY
JIPYITUMHU CHEeIHUaIN3UPOBAaHHBIMU MOP(OTUIIAMUA U
Tn. D10 MOXHO OOBSICHUTEL OOJIee paHHUM 000CO0JIe-
HUEM ac OT FreHepaIn30BaHHBIX TPEIKOB, O YEM CBUIC-
TEJILCTBYET U HanOOJbIIAas (peHeTnYeCcKash TUCTAHIINS
Mexnay ac 1 Tn (puc. 6). IIpumeyaTebHO, 94TO B IIPO-
Hecce TUBEPTEeHLIMM TECHAsI paHTOBAasT KOPPEISILIS
CTPYKTYPBI Pa3IMUU MEXIY CIIeLINAIM3UPOBAHHBIM
U TeHepaJIn30BaHHBbIM MOP(MOTUIIAMU COXpaHSIETCS,
HECMOTpsI Ha U3MeHeHUs (OPMEI CKaTTepa, T.e. I0-
PSIIOK PACIONIOXKEHUS IPU3HAKOB B PSIAY PaHKUPO-
BaHHBIX 10 BEJIMYNHE UX BEKTOPHBIX HATPY30K U3Me-
HsIETCS MAaJIo.

BoIsicHUTB, B KaKoii Mepe npeajiaracMblii HAMU Me-
TOI, MOXKET OBITh MOJIC3€H IIPU M3ydeHNU (eHEeTHIe-
CKOTO pa3sHOOOpasus peId, — 3amadya JaTbHEHIINX HC-
caenoBaHuil. MOXHO HAnEesIThCS, YTO C €ro IMOMOIIBIO
yIACTCS BBISIBIISITh CIIy4au, KOTma uepapxust GeHOTH-
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OB BO3HMKJIA B pe3y/IbTaTe HE3aBUCUMbIX JUBEPreH -
Uit OT 06I1Iero Aepena.

BJIIATOOJAPHOCTHA

ABTOpBI Os1arogapHbl yyacTHUKaM COBMECTHOI pOCCHii-
CKO-3(hMOTICKOI OMOJIOTMYECKOI 3KCIEeAUIIUM, TIPUHUMAB-
mmM ydactue B coope matepuaia: C.C. AnekceeBy, A.C. [o-
nyouony, A.A. Hapkosy u }0.}O. dredyanze (U195 PAH).
Mpe1 my6oko npusHateabHbl FO.FO. reGyan3e 3a 1LieHHBIC
3aMeYaHus 110 IepBOMY BapHaHTy pykonucHu u JI.A. Mu-
DPOHOBCKOMY 3a MMOMOIIIb B paboTe HaJ WLTIOCTPALIUSIMHU.

OPMHAHCUPOBAHUE PABOThI

Pabota BbINoHEeHa B paMKax pa3leioB rocydapCTBEeH-
Hbix 3agaHuii: UbP PAH Ne 0108-2018-0007 (M.B. MuHa);
HIIDD PAH Ne 0109-2018-0076, AAAA-A18-118042490059-5
n UBBB PAH Ne 121051100104-6 (A.H. MupoHOBCcKMit).

CITMCOK JIMTEPATYPbBI

Andpees B.JI., Pewemnuros FO.C. 1978. AHanu3 deHOTH-
MMMYECKO NU3BMEHUYMBOCTH TeorpacIecKy yIaaeHHBIX MOITy-
JIAIUiA omHOTO BUma // MaTeMaTHyecKe METOIBI B 9KOJIO-
ruu u reorpaduu. Bnanusocrok: U3n-so JIBHII AH CCCP.
C. 98—110.

Jeebyaoze 10.10., Muna M.B., Muponosckuii A.H. 2008. K
OlLIeHKe (DeHEeTHUYECKUX OTHOILIEHUM alTaliCKUX OCMaHOB
(Oreoleuciscus, Cyprinidae) u3 Tpex ozep MOHroJMu mno
npusHakaMm ueperna // Bomnp. uxtuonmorum. T. 48. Ne 3.
C. 315—323.

Jzepucunckuit K.D., Ilkure D.H., berait Abducca u op.
2007. Hepectr “kpynHbix ycaueil” (Barbus intermedius
complex) B peke Jlykanut OacceiiHa o3epa TaHa (Dduo-
MUsST) U PENPONYKTUBHBIC OTHOIIEHUS MEXITY HEKOTOPHI-
MU ¢popMaMu, OITMCaHHBIMU KaK Bunbl // Tam xe. T. 47.
Ne 5. C. 676—683.

Muna M.B., Muponoeckuii A.H., Kanumanosa /I.B. 2011.
deHeTnUECKHE OTHOLIEHUS U BEPOSITHBIE TyTU MOP¢hOJI0-
rM4YecKo auBepcudukanu appruKaHCKUX ycadeil KOM-
ruiekca Barbus intermedius n3 o3epa Tana (Odwuonus) //
Tam xe. T. 51. Ne 2. C. 149—163.

Banister K.E. 1973. A revision of the large Barbus (Pisces,
Cyprinidae) of East and Central Africa. Pt. 11 // Bull. Brit.
Mus. Nat. Hist. Zool. V. 26. P. 1—148.

de Graaf M., Dejen E., Osse JW.M., Sibbing FA. 2008.
Adaptive radiation of Lake Tana’s (Ethiopia) Labeobarbus
species flock (Pisces, Cyprinidae) // Mar. Freshwat. Res.
V.59. Ne 5. P. 391-407.

https://doi.org/10.1071/MF07123

Dgebuadze Yu.Yu., Mina M. V., Alekseev S.S., Golubtsov A.S.
1999. Observations on reproduction of the Lake Tana barbs //
J. Fish. Biol. V. 54. P. 417—423.

Mina M.V., Mironovsky A.N., Dgebuadze Yu.Yu. 1996a. Lake
Tana large barbs: phenetics, growth and diversification //
Ibid. V. 48. Ne 3. P. 383—404.
https://doi.org/10.1111/j.1095-8649.1996.tb01435.x



280 MHWHA, MUPOHOBCKHWI

Mina M.V., Mironovsky A.N., Dgebuadze Yu.Yu. 1996b. Mor-
phometry of barbel of lake Tana, Ethiopia: multivariate onto-
genetic channels // Folia Zool. V. 45. Suppl. 1. P. 109—116.

Nagelkerke L.A.J., Sibbing F.A. 1996. Reproductive segrega-
tion among the Barbus intermedius complex of Lake Tana,
Ethiopia. An example of intralacustrine speciation //
J. Fish. Biol. V. 49. Ne 6. P. 1244—1266.
https://doi.org/10.1111/j.1095-8649.1996.tb01793.x

Nagelkerke L.A.J., Sibbing F.A. 2000. The large barbs (Bar-
bus spp., Cyprinidae, Teleostei) of Lake Tana (Ethiopia),

with a description of a new species, Barbus osseensis //
Netherl. J. Zool. V. 50. Ne 2. P. 179-214.
https://doi.org/10.1163/156854200505946

Nagelkerke L.A.J., Sibbing F.A., van den Boogaart J.G.M.
et al. 1994. The barbs (Barbus spp.) of Lake Tana: a forgotten
species flock? // Environ. Biol. Fish. V. 39. Ne 1. P. 1-21.
https://doi.org/10.1007/BF00004751

Rohlf EJ. 1998. NTSYS-pc: numerical taxonomy and mul-
tivariate analysis system. Version 2.02. N.Y.: Exeter Soft-
ware Press, 31 p.

BOITPOCHI UXTHUOJIOTUN  T1oM 62  Ne 3 2022



EDN: BLNTIZ
BOIIPOCHI UXTHOJIOTHH, 2022, mom 62, Ne 3, c. 281

YIK 597.08

HOBBIN BIJ/I BBIOHOB MISGURNUS (COBITIDAE) C IOTA CAXAJIMHA?
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! Pedepanvrbiii Hayunblil yenmp 6uopaszHoobpasus HazemHoil 6uomol Bocmounoii Asuu
Janvuesocmounoeo omoenenuss PAH — @ HII 6uopasnoobpasus JIBO PAH, Bradusocmok, Poccus
230010euneckuii my3seii Mockoeckoeo eocydapcmeennoeo yuusepcumema, Mockea, Poccus
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IMocrynuia B pegakumio 22.11.2021 r.

Iocne nopaborku 16.12.2021 .
[Mpunsara x myonukamuu 10.01.2022 r.

OrnucaH HOBBIN BUJI BbloHA U3 BaBalicko-YubucaHcKol 03€pHOIi cucTeMbl Ha 1ore octpoBa CaxanuH. B oT-
JINYME OT BCEeX APYTUX BUIOB pona Misgurnus y HETO yMEpEHHO BBICOKOE TeJIo (MaKCMMaJTbHasI BBICOTA Tejla
7.3—8.6 pa3a B SL); c1a60 pa3BUTHI XKUPOBbIE IPEOHU, YIJIUHEHHBIN XBOCTOBOI CTEOENb, JJIMHA KOTOPOTO
06bIYHO MpeBbIaeT 19% SL; BeIcOTa XBOCTOBOTO CTeOJIsI copepkutcs 1.9—2.4 pa3a B ero JUIMHE; CTUHHOM
IUIABHUK HAYMHAETCsI ropa3no OJMKe K KOHIYy pblia, YeM K KOHIY XBOCTOBOTO ILJIABHMKA; KOPOTKHUE
OpIOIIHbIE UIABHUKU, IJIMHA KOTOPBIX comepxKutcst 1.2—1.7 paza B pacCTOSIHUM MeXOy OpPIOLIHBIMU U
aHaJbHBIM IIJIABHMKAMU Y caM1IOB 1 1.7 pa3a — y caMOK; pacCTOSTHUE OT OCHOBaHMUSI OPIOLIHBIX TIJIABHUKOB
10 OCHOBaHUs aHAJIbHOTO TUIaBHUKA conepXuTcs 1.9—2.4 paza B pacCTOSIHUM OT OCHOBaHUS aHAJILHOTO
IUIaBHUKA 10 OCHOBAHMSI XBOCTOBOTO; B 00KOBOM psiay 0oJjiee 140 momnepeyHbIX psIIOB Yelllyit; IIacTUHKa
lamina circularis oKpyrjast U IUIOCKasl; B BEpXHE YaCTU OCHOBAHMSI XBOCTOBOTO IUIABHUKA HET OTYETIIMBO-
ro YEPHOTO IITHA. AHAIM3 HECKOJIbKUX TeHETUYECKUX MapKepOB (MUTOXOHAPUAJIbHBIN TeH ¢yt b, ¢hparMeH-
THI siiepHBbIX TeHOB Rag 1 v IRBP) okasa, 4To HOBbIN BUJI TTPEACTABIISIET COOO HE3aBUCUMYIO (DUIIOTEHETH -
YeCKylo JIMHUIO pona Misgurnus, KOTopast UMeeT TOT K€ PaHT, 4To U JIMHUsA M. nikolskyi i rpylinvpoBKa,
BKJItovatoasi Bunsl M. mohoity v M. anguillicaudatus.

Karoueswie croea: HOBbBIN BU, (prjioreHus , MpecHOBOAHbBIE pblObl, CaxanuH, Misgurnus.
DOI: 10.31857/S50042875222030213

# IMonHOCTBIO CTAThs Ol'ly6J'[I/IKOBaHa B aHIVIMICKOM BE€PCUU XKypHaja.
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MOP®OJIOTUA 1 BEHTWIALNA OPTAHA OBOHAHUA
Y HIECTUIIOJOCO¥ PBIBbI-CEP2XKAHTA
ABUDEFDUF SEXFASCIATUS (POMACENTRIDAE)

© 2022 r. H. W. INamenxko! *, JI. T. K. Oanp?, A. O. Kacymsan!

! Mockosckuii cocydapcmeennuiii ynusepcumem, Mockea, Poccus

2 [Ipumopckoe omdenenue Poccuiicko-8beMHAMCKO20 MPONUHECK020 HAYHHO-UCCACO08AMENbCKO20
u mexnoaoeuueckoeo yeumpa, Hauane, Bvemnam
* E-mail: visitgrusha@gmail.com
TlocTyrnuna B pepakuuio 28.06.2021 r.

IMocne mopadotku 20.09.2021 .
IMpuHsra k my6aukauuu 24.09.2021 1.

HccnenoBaHo cTpoeHUe opraHa OOOHSIHUS Y IIECTUIIONIOCO phIObI-cepxkaHTa Abudefduf sexfasciatus. Y He-
OOJIBIINX IO pa3Mepy ocobeit ob1eit mmHoi <30—35 MM MMEIOTCsI IBE HO3ApU, Y 00Jiee KPYITHBIX PhIO CO-
XpaHsIeTcs1 TONBKO 3anHss1. OOOHSITEIbHAS pO3ETKA CTPEJIOBUIIHAS, OBaJIbHAS T10 (hopMe; 00IIIee YUCTIO CKIla-
TTOK, JIMIIEHHBIX BTOPUYHOM CKJIaI4aTOCTH, IO MEpe POCTa PhIO YBEJIMUMBAETCS, HO He IIpeBbIIaeT 15 (mpu 00-
et yimHe oco6eii 145 MmMm). K 060HATeIbHOI TTOJI0CTH MPUMBIKAIOT 1Ba BEHTUJISILIMOHHBIX MEIITKa — KPYITHBIM
JIAKpUMAJTbHBIN, COCTOSIIIIMI M3 IBYX HEPABHBIX MO pa3Mepy OTCEKOB, M 3HAYUTEIBHO YCTYMAIOIIUI eMy T10
00bEMyY aTMOMIANTBHBIN. [IpennoxkeHa cxemMa BEHTWISIIUM OOOHATENbHOM nojiocT. CpaBHEHE MaKpOMOD-
dosioruu ¥ BEHTWISILIMKU opraHa 0OOHSIHUS A. sexfasciatus N paHee UCCIeI0BaHHOIO A. vaigiensis BMeCTe C
OYEeBUIHBIM CXOICTBOM OOHAPYXMBAET U Pa3INIMsI, TPUIUHBI KOTOPBIX MOTYT MMETh OTHOIIIEHHE K CTPO-
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HMccnenoBaHusi CEHCOPHBIX CUCTEM UM MOBeJe-
HUSI TPOIIMYECKUX PBIO, OCOOEHHO HACESIOIINX KO-
pajuIoBble pU(MBI, B IIOCIEIHNUE TOAbI IIPETePHEBAIOT
onicTpoe pa3purtue (Losey et al., 2003; Siebeck, 2004;
Gerlach et al., 2007; Siebeck et al., 2008; Colleye, Par-
mentier, 2012; Berenshtein et al., 2014). bonbiioe
BHUMaHUE TIPUBJIEKAIOT PbIObI, COCTABISIONINE OC-
HOBY MXTUO(ayHbI 3TUX CIOXHBIX 1 MHOTOKOMIIO-
HEHTHBIX COOOIIECTB U UMEIOIINE B CBOEM XNU3HEH-
HOM LIMKJIe OKeaHn4YecKkyto ¢azy. Mkpa u TUInHKU
TaKUX PHIO BEIHOCSITCSI B OTKPHITHIN OKeaH, IIe MOJIOAb
MPOBOJIUT OT HECKOJBbKUX HEIEIb A0 HECKOJIbKUX
MeCSI1IeB, a 3aTeM MUTPUPYET B MPUOPEXKHBIE BOIBI
(Shanks, 2009). K Takum pbibam nOpuHamiexaT
MHOTOYMCJIeHHBbIE TToMalieHTpoBbie (Pomacentridae) —
OIHA M3 MACCOBBIX pbIO Kopa/uioBbiX pucdoB (Allen,
1991). Kakum 06pa3oM MOJIOAb onipeaesisieT HalpaB-
JICHWE MUTPAIIMM K IIPUOPEKBIO U BEIOMPACT TO Me-
CTO Ha pude, Tae MPoU30MIET e€ mepexod K 0CeIIo-
CTH, IO CUX ITOp OCTa€TCs MalIOIOHATHLIM. OQHAKO
COBEPILIEHHO OYEBUIHO, YTO OPUCHTALIMS MOJIONU U
BBIOOD TEPPUTOPUN HE MOXKET MPOUCXOIUTh Oe3 yda-
CTHSI IUCTAHTHBIX CEHCOPHBIX CHCTEM, IIPEXIE BCETO
obonsHu (Atema et al., 2002; Gerlach, Atema, 2012).

BoinoiHeHHBIE B TMOCJEAHME TOAbl KUCClienoBa-
HUS OKa3bIBAIOT BaxKHYIO POJIb 3aI1aXxOB B ITOBeAe-
HHWW TTOMAIleHTPOBBIX PBIO. BBISICHEHO, YTO IJIST MO-
JIOAU, TOJBKO YTO CTaBllIeil ocenyoii, bonee MpuBIe-
KaTeJieH 3amax BOOBI CBOETO, HO HE UyXKOro IUIsT He€
puda 1 Boabl, B3ITOi Ha ynajieHuu ot oepera (Dix-
son et al., 2008). M30upaHue MposiBIsIET IUKask U UC-
KYCCTBEHHO BbIpallleHHasl MOJioJib. BpoxkaéHHOCTD
9TOM peaKIuu, KaK M0JararT, IOMOTraeT MOJIOIN HE
TOJIBKO OPUEHTHUPOBATHCS B OTKPHITOM OKeaHe, HO U
He yIaisiThCs Taneko ot pomHoro puda (Dixson et al.,
2011). B mabopaTopHBIX 3KCIIEpUMEHTaX MoKa3aHa
CITOCOOHOCTH MOJIONM amM(UIIPUOHOB Amphiprion Ha-
XOIOUTh OIpEIeIEHHbIC BUAbI AKTUHUIA 1 IIOCEIISITHCS
Ha Hux (Elliot et al., 1995; Arvedlund et al., 1999), a
TakXXe UMIIPUHTUPOBATh Pa3jIMuYHbIe MPUPOIHBIC 3a-
naxu (Dixson et al., 2014). ITonararoT, 4To 0OOHSIHUE
MMeeT BaXKHOE 3HAYE€HUE [IJISI XOMUHTA, KOTOPBIA IIPO-
SIBJISIIOT CTPOTO TePPUTOPHUATbHBIC B3POCble 0CO0U
3e0poBUIHOTO Aacmiuia Dascyllus aruanus 1 1€0I0JIb-
muThl Pomacentrus moluccensis (Booth, 2016). IToma-
LIEHTPOBBIEC PHIOBI N EPEHIIMPYIOT 3alIaXu KopaJi-
JIOBBIX KOJIOHUI, HAXOMSIIMXCS B Pa3HOM COCTOSI-
HUU, U U30eTaloT 3ariaxa IMUTaloleiics KopaaaiaMu
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MOPCKOI1 3Be30bl TEPHOBHIN BeHell Acanthaster planci
(Cappock et al., 2016). Ha nmpumMepe moMareHTpOBBIX
MPOIEMOHCTPUPOBAHO HaIM4Ue Yy PbI0O KOPaJIOBBIX
pudoB epoMoHa TPEBOrM — XMMHWYECKOTO CHUTHaia
OITACHOCTH, PETYJIMPYIOIIETO B3aMOOTHOILIEHUE MEXK-
Iy XUIITHUKaMu 1 ux xeptBamu (Lonnstedt, McCor-
mick, 2011; Manassa et al., 2013). O6HapyxeHa cro-
COOHOCTb MOMAIIEHTPOBBIX 3allOMUHATh M pacIio3Ha-
BaTh 3aIlaxu APYryx pbid KopawuioBbix pudos (Mitchell
et al., 2011, 2013; Sundin et al., 2017). YyBcTBUTEIb-
HOCTb ITOMAalIEHTPOBBIX PBIO K pa3IUYHbIM OOOHSITEb-
HBIM CTHUMYJIaM ITOATBEPXKAACTCS 3IEKTPOPU3NOIOT -
yeckuMu aKcriepumenTamu (Wright et al., 2005).

VYeTpoiicTBO opraHa OOOHSTHUS Y TTOMAIlleHTPOBBIX
pbIO n3yueHo ciabo. McciaenoBaHHbIE BUIBI, YMCIIO KO-
TOPBIX KpaitHe HEBEJIMKO, UMEIOT OOOHSITEIbHYIO PO-
3€TKY CTPEJIOBUIHOTO THUIIA C OTHOCUTEIbHO HEOOJIb-
IIMM YHMCJIOM CKJIaJOK 0e3 BTOPUYHON CKJIag4aTOCTH.
CeHcopHBIE YJacTKM Ha CKJIaKaxX XaOTUYHO paszzesie-
Hbl 30HAMU HECEHCOPHOTO 3IMUTEINS, 00pa30BaHHOTO
MepuaTebHbIMU KieTKamMu (Yamamoto, Ueda, 1979).
Kak n y npyrux pbid, 000OHSITEeIbHAs. CUCTEMa Yy TOMa-
LIEHTPOBBIX HAUMHaeT (HOPMUPOBATHCS B PAHHEM OH-
TOreHe3e, U K MOMEHTY Tlepexoaa MOJIOAU K OCEeIJIO-
My 00pa3zy XU3HU B OpraHe OOOHSHUS TIPUCYTCTBYIOT
Mopdosornyeckue u LUTOJIOTUUYECKUE CTPYKTYPHI,
Mpurcylire B3pociabiM peidam (Arvedlund et al., 2000,
2003). OT™MeuaeTcsl, YTO TeMIT pa3BUTUsI OpraHa 060-
HSIHUS Y pa3HBIX BUIoB pasmmyaercs (Kavanagh, Al-
ford, 2003).

Makpomopdosiorust opraHa o00HsSIHUST HanboJiee
JIeTaJIbHO U3y4YeHa Y MHIO-TUXOOKEAHCKOM PHIOLI-Cep-
XaHra Abudefdufvaigiensis. BeIsicCHEHO, UTO OOOHSITENb-
HBIE CKJIAIK! Y 3THX PhIO UMEIOT CBOeOOpa3HyIo (op-
My, OJ1aromapsi KOTOpOii yopsiIOoIMBaIOTCSI IOTOKM BO-
IbI, BEHTUJIMPYIOIINE OOOHSATEIBHYIO ITOJOCTh. B
opraHe OOOHSHUSI BIepBbIe IJIsl MOMAICHTPOBBIX
PBIO OOHAPYKEHBI JOITOJTHUTEILHBIE MEIIKY — JIaKpH-
MaJIbHbIM U 3TMOUAAJIbHBIN, Y4aCTBYIOLLIME B BEHTUJIS -
LIUM OOOHSTEAbHOM TTo0CTU. IIpociexxeHo n3MeHe-
HIE OCHOBHBIX MOP(OJIOTUYECKUX CTPYKTYpP OpraHa
00OHSIHMS Yy 0cob0ei, pa3MepHBIN Irarra3oH KOTOPBIX
BKJIIOYAET IOBEHWJIbHBIX U TT0JIOBO3pebIX pbi0 (I1a-
meHko, Kacymsas, 2019).

ITomanieHTpOBEIE, O0IIIEe YNCIIO KOTOPHBIX JOCTH -
raet 423 BUIa, BeChMa pa3HOOOPa3HBI IT0 OMOJIOTUH
(Fricke et al., 2021; Froese, Pauly, 2021). HecmoTpst
Ha U3BECTHHINM KOHCEpPBAaTU3M CTPOCHUS OpraHa 060-
HsaHusa y pei6 (Yamamoto, 1982; Kasumyan, 2004),
Ouoornyeckoe pazHooOpas3re MOMaleHTPOBBIX PhIO
MOXKET IPOSIBIATHCSI U B MOP( OO 3TOTO OpraHa,
Tak Xe Kak 3To HaOmozaeTcs y GMIOTeHETUICCKH
onuskux rydoaHoBwix (Labridae) — npyroit TuTyib-
HOII TpyImbl PHIO KOPaJUIOBBEIX PU(OB, CTOJbL K€
MHOTOYMCJICHHOM M pa3HOOOpa3HOM, 4TO M IToMa-
ueHtposble (Lara, 2008; ITamenko u np., 2021). Tak,
B3pOCJIble 0COOM OOJILIIMHCTBA BUIOB pona Chromis
MMEIOT MEPEIHIO W 3adHIOI HO3IpHU, TOTHa KakK y
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Ipyrux BUIoB, Hanpumep y Chromis lepidolepis v A. vai-
giensis, Ho31ps1 Toibko onHa (Randall et al., 1981; Mur-
phy et al., 2007; ITamenko, KacymsH, 2019).

Llenp HacTosIIEH PaOOTHL — CPAaBHUTEIBHOE U3Y-
yeHre MaKpoMopdoJoruu opraHa OOOHSIHUS Y 1Ie-
CTUIIOJIOCO# PBIOBI-cepXkaHTa A. Sexfasciatus, KOTO-
pasi, KaK 1 UCCJIeIOBAaHHBIM HaMU paHee A. vaigiensis,
SIBJISIETCSI TUTTUYHBIM TIPEACTaBUTEIEM UXTUOMAyHBI
KopajutoBbix pudoB FOxxHoro BeetHama (FOxxHO-Ku-
Talickoe Mope). B 3amaun paboThI BXOIMIIO TTOJTydeHIE
JAHHBIX O CTPOCHMU, pa3Mepax M PacriojOXXeHUU OC-
HOBHBIX CTPYKTYp OpraHa OOOHsIHUS Y A. Sexfasciatus
pa3HOI IJIMHEI TEA.

MATEPUAJI U METOIUKA

Ocobu A. sexfasciatus ObIIIN OTJIOBJICHBI CETHBIMU
OpynusiMU Ha KopauioBbix pudax 3ai1. Hauanr (FOx-
Ho-KuTralickoe Mope) u gocraieHbl B [IpuMmopckoe
otaeneHue Poccuiicko-BbeTHAMCKOTO TPOTIMYECKO-
ro0 Hay4yHO-HCCJIENOBATEbCKOTO U TEXHOJIOTUYECKOTO
ueHtpa (r. Hsuanr, CPB). Ilocie uamepeHus: ooOiei
amiHbl Tena (T1) pei6o dukcuposanu B 10%-HoM dop-
MaJIiHe, 3aTeM repeBomui B 70%-Hbrit aTanoi. [1pe-
MapupoBaHUe U UccliefoBaHUe MOPGOJIOTUN OpraHa
OOOHSIHUSI BBITIOJHSIIU T10J, OUHOKYJISIPHBIM MUKPO-
ckontoM MBC-1. /s nsMepeHmii MCITOJIb30BAJIN OKY-
JIIPHBIA MUKPOMETP, IS oJTydeHus1 potorpaduii —
mudpoByio porokamepy Levenhuk M500 Base (“Lev-
enhuk, Inc.”, KHP). HabmoneHus 3a moToKaMu BO-
IIbl B OpraHe OOOHSIHUS TIPOBOIWIM MIPU MeXaHUYe-
CKOl MMUTALIUU ABUXKEHUS YesitocTeit Ha (UKCU-
pPOBaHHBIX Mpenaparax ¢ UCIMOJIb30BaHUEM B3BECU
yépHOI KuTacKoit Tymu. Bcero Mmopdoiaornyecko-
MY MCCJIeIOBaHUIO TMOABEepTHyTa 51 10BeHWIbHas U
nmoaoBo3penast ocodb 71 29—145 mM.

PE3VYJIBTATDI

Mopdponoeus opeana obousnus. Y puio TL > 35 MM
HO3IpsI OHA, 3aHUMAaeT POCTPOMEINAIBLHOE MOJIO-
JKeHHEe OTHOCHUTEJIbHO IJ1a3a, oBajbHasl 1o ¢opme U
HeOobIIas Mo pa3MepaM — IJIMHA YyTh 6oJiee 1 MM y
HamOoJiee KpynHbIx ocobeit 7L 145 mMm (Tabauiia).
BricTynaromue Haa oKpyxKalolleil MOBEPXHOCThIO
TOHKME Kpasi HO3ApHu 00pa3yloT KOPOTKYIO TPyOKy
(puc. 1).

ITon HO3apE# HA MearaabHOM CTOPOHE OKPYTJION
OOOHSITEILHOI MOJIOCTH JISKUT OOOHSITEIbHASI pO3eTKA
CcTpesioBUIHOrO TUia (puc. 2). bokoBble cKIIanKu HE
MMEIOT BTOPUYHOM CKJIaAYaTOCTHU, OHU OTXOIST OT
LIEHTPAJIbHOM CKJIagKu (CENThl), PaCIOJIOKEHHOMN po-
cTpoKaynajgbHO. Y1C10 OOKOBBIX CKJIAIOK Y OTHOM 1
TOM Xe 0COOM IO pa3Hble CTOPOHBI CEIThI U O0IIIEe
YMCJIO CKJIAAOK B JIEBOM U1 IIPABOM OpraHe OOOHSIHUS
MOTYT pa3jinyaThCs Ha OOHY—IBe. Takue HecoBIae-
HUs BeTpevyaroTcst y 5—7% ocobeit. Cernra yToiieHa
B CpemHEl 4acTU M COeNMHEHA CO CTEHKOM OOOHSI-
TETBHOM MOJIOCTH B POCTPaIIbHOM YacTu. Y OOHOI 13



284

IMAIIEHKO u ap.

Puc. 1. Pactionoxenue u (hopMa HO3IPHU Y IIIECTUITONOCOI pbIObI-cepxkaHTa Abudefduf sexfasciatus TL 120 MM: a — rojioBa pbl-
ObI, BUJI C JIaTepaIbHOM CTOpOHBI; HO3aAps (H) u a3 (/). Maciurab: a — 2, 6 — 1 MmMm.

PpBIO coenMHEeHNe OTCYTCTBOBAJIO, POCTPaJIbHbBIN KO-
HElIl CEeIThl OBUI MPUIIOMHSIT M MOX0X 110 (popMe Ha
OOKOBBIEC CKIanKu. JjmHa po3eTKu cierka ImpeBocC-
XOIIUT €€ MUPUHY (Tabau1a), popmMa po3eTKU OBAJIb-
Hasl, y HEKOTOPBIX 0co0eil Kpyrias. Po3eTka 3aHnMa-
€T MMOYTHU BeCh OOBEM OOOHSITEIBHOM MOJIOCTH.

HauGonee pocTpalibHble CKIIAJKU B PO3ETKE Ca-
MbIe MEJIKME U TIOYTU MPSIMOYTOJIbHbIC. YeM Kaynaib-
Hee PacloJIOKEHBI CKJIAIKKU, TEM OHU KPYITHEee U TeM
CUJIbHEe pa3BUTa U U30THYTA K CEeNTe UX TUCTAJIbHAS
yacTb. TonmmHa ckiaamok ~75—80 MKM, HO y OTHOM
M3 PbIO TOJILIMHA TUCTAILHOTO Kpasl CJIaI0K B Kaynasib-

HOU YacTu PO3ETKN ObLJTa B HECKOJIBKO pas OoJIbIlIE
(~240—300 MKM).

BenmuaayuonHvie mewku u 6eHmuaAyus 00OOHs-
menvHoi nosocmu. OT 0OOHATEIIBHOM TTOJIOCTH OTXO-
IST IBa BEHTUJISIIIMOHHBIX MEIIIKa — JJAKPUMAaJIbHBIN
M 3TMOMJAJIbHBIN, pacroiaraloiimecs Mexmy KOCTsI-
MU Yeperna M BBICTIIaHHBIe TUIOTHON COCTMHUTETb-
HoIt TKaHbI0. KpyITHOE OTBepcTHE, BemyIlee B JaKpr-
MaJIbHBII MEIIIOK, PacIioJ0XeHO BEHTpaIbHee OOOHS -
TEJIBHOM PO3ETKH, TI0 pa3MepaM OHO COM3MEPHMO C
pa3MepaMm po3eTKU U 0ojble Ho3npu B 1.2—1.5 pasa
(puc. 3). JlakpuMaJIbHbII MEIIIOK UMEeT IBa OTCeKa,

Hexoropbsie Mopdoornueckue roxkasaTesim ocoOeii 1IeCTUNoN0Coi priObI-cepxaHTa Abudefduf sexfasciatus pazHoro

pa3mepa
Amana (TL), Nof, . ‘ i Loo Lon Won Lor Lor, % Yucio peIb, 5K3.

MM MM Loo
29 3 6.8 2.9 0.6 0.20 0.20 0.50 83.33 1
31-40 5-7 9.4 3.9 0.8 0.38 0.28 0.73 89.15 4
41-50 8 13.0 4.7 1.1 0.50 0.30 0.90 81.82 1
80—85 9—-14 19.4 6.1 1.5 0.69 0.56 1.40 91.13 9
90-95 11-15 | 20.4 6.9 1.7 0.79 0.53 1.50 88.33 11
96—100 12—-14 | 20.9 6.9 1.7 0.90 0.63 1.55 92.67 4
101—-105 11-15 | 22.8 6.8 1.8 0.77 0.60 1.67 92.73 3
110—115 12—-14 | 233 7.2 1.9 0.88 0.64 1.70 90.37 8
120—125 13—14 | 26.0 7.9 2.1 1.10 0.68 1.90 89.77 5
130—135 11-15 | 29.0 8.1 2.4 1.15 0.85 2.00 84.66 2
140—145 14—15 31.3 8.9 2.1 1.13 0.87 1.93 90.58 3

IIpumeuanne. Nof — 4ncio OOOHSTETBHBIX CKIIAI0K, ¢ — JUTMHA TOJIOBBI, 0 — MMaMeTp mia3a, Loo — JImHa OOOHSITETbHOM MOJIOCTH,
Lon — nmvna Ho3npu, Won — mmmpuHa Ho31pu, Lor — IJInHAa OOOHSITETbHOM PO3ETKH.

BOIMIPOCHI UXTUOJIOTUN  T1omM 62  Ne 3 2022
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Puc. 2. OGoHsTeIbHASI PO3€TKA Y IIECTUITONIOCOM PHIObI-
cepxxaHTa Abudefduf sexfasciatus TL 110 mm; JIM — nakpu-
MaJIbHBII1 BEHTUJISIIMOHHBIN MEIIOK, BXOH; (<) — po-
cTpokaynanbHoe HanpasieHue (PK), (¥) — neHTpanibHas
ckiranka (centa). Macmra6: 1 mM.

ONIH U3 KOTOPBIX BBITSSHYT B POCTPOMEIUATLHOM Ha-
MPaBJIEHUU U MO JJIUHE U OOBbEMY NIPUMEPHO PaBEH
OOOHSTENBbHO MoJI0CcTU. BTOpOii oTCeK yXonuT aaje-
KO B BEHTPaJIbHOM HaIpaBJIeHUH, IO IJIMHE 1 O0BEMY
OH MPUMEPHO B TPU pasa OoJibllie, YEM POCTPOMEIU-
aJIbHBIN oTcek. OTBepcTre, Bemylliee B STMOMAAIbHBIN
MEIIIOK, PACTIOIOKEHO TopcaibHEE OOOHSITENBHOM PO-
3€TKU, Pa3MEP €ro COCTaBJISIET OKOJIO MOJOBUHbI U~
HbI PO3eTKH. MENIOK TSIHETCSI B MealbHOM Harpas-
JICHUH, er0 O0BbEM ONMM30K K O0BEMY OOOHSTEIBHOM
noyioctr. KpyrmHbIe BXOTHBIE OTBEPCTHSI 000MX MElll-
KOB pacnoJjaralorcsi 6JU3K0o K 00OHSATEIbHOI po3eT-
K€ C NOPCAJIbHOM UM BEHTPAJbHOM CTOPOH M3-3a YETO
poO3eTKa BBINISIAUT U30THYTOU — OOKOBBIE CKIAAKU
pacnojaraloTcs HUXe CENThbl ¢ HEOOIbIINM YKIIOHOM
B CTOPOHY OTBEPCTUI BEHTUJISILIMOHHBIX MEIIIKOB.

I1pu packpeiBaHuM pTa Yy GUKCUPOBAHHEBIX TIpe-
napaToB TOJIOBBI pbIO BOJA 4yepe3 HO3IPIO BXOMUT
BHYTPb OOOHSITEILHOM IMOJIOCTH, IIPU CMBIKAHUU Y€ -
JIIOCTEN PHIOBI BOIA U3 OOOHSTEIBHOM ITOJIOCTH BBI-
XOIUT HapPYXKYy.

Onmoeenemuueckue usmenenus. Y Hauoosee Mem-
KHX U3 UCCIemoBaHHBIX ocobeit (T 34 Mm) nMeroTcst
JIB€ HO3ApU — OOJIbIlIasl 3aIHsISI M HeOOJIbIlIasl epe/-
Hs1s1 (puc. 4) 160 Tonbko 3aaHsst (1L 29 Mm), HO Me-
CTO, TJIe HaXOOMJIaCh MIEPETHSISI HO3IPS, BCE €IIE XO-
POILLIO Pa3IMYMMO U3-32 OTCYTCTBUS 30€Ch MUTMEHTHBIX
KJIETOK. Y 00Jjiee KPYITHBIX PhIO MMEETCsl TOJLKO OTHA
HO3IpsI, €€ pa3Mephl YBEJINYNBAIOTCSI C POCTOM PBIO
(Tabnuua), popmMa HO3IPU MOCTEIIEHHO U3MEHSIETCS

Puc. 3. PacrioyioxkeHue v COOTHOLIEHKUE pa3MepOB OOOHSTEIbHON PO3ETKU M BEHTUISILMOHHBIX MELLIKOB Y IIIECTUIOIOCOM PhIObI-
cepxxaHTa Abudefduf sexfasciatus pa3Hoii puHbl Tena (710): a — 80, 6 — 100 MMm. DM — 3TMOMIAIBHBIIA BEHTWISILIMOHHBINM MEIIOK,
JIM- 1w JIM-2 — BeHTpaibHASI ¥ pOCTPATTbHASI YaCTU JIAKPUMATTLHOTO MeIKa; (—) — pocTpajibHasl YacTh IIEHTPAIIbHOM CKIIAIKK

(cemnThl); OCT. 0003HAYeHMs CM. Ha puc. 1. Macira6: 1 Mm.

BOIMIPOCHI UXTHUOJIOTUN  Tom 62  Ne 3 2022
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Puc. 4. OpraH oGOHSIHUSI Y MOJIOJIM IIIECTUIOIOCOM pbIObI-cepxkaHTa Abudefduf sexfasciatus: a — ocobb TL 34 MM, 1Ba 0GOHSI-
TEJIbHBIX OTBEPCTUsI; 6 — 0co0b TL 39 MM, BCKPBITHIN OpraH 0OOHSIHUS C OOOHSITEIbHOU po3eTKoit. [TH — nepenHsiss HO3Ips,
OP — oGoHsITeNTbHASI po3eTKa, BY — BEpXHSIsI YEITIOCTh; OCT. 0003HaUeHMsI cM. Ha puc. 1—3. Macmra6: 0.5 MmMm.

OT KPYIJIOM K OBaJILHOI 1 CJIeTKa pacIlIipeHHOM B Ka-
yOQTbHOW 4YacTH, OoJyiee 3aMETHBIMU CTAHOBSITCSI BBI-
CTyIalole Kpast OTBEpCTUSI.

YeM KpyITHee pbIObI, TEM OOJIBIIIE CKIIAIOK B 000-
HSITEJIbHOI po3eTKe (puc. 5). Y caMoii MeIKoii 13 1C-
cJIeIOBAHHBIX 0CO0EH BCETo TPU BeepooOpa3HO pacIio-
JIOXXEHHBIX CKJIAJKH, y Hanbosiee KPYIMHbIX PLIO YMCIIO
CKJIAZOK IOCTHUTAeT 15, BKIIIo9ast HEHTPAIbHYIO CKJIam-
Ky (cenTy), a po3eTKa CTaHOBUTCSI CTPEJIOBUIHOMA.
HoBbie ckitanku 3aKi1aabIBalOTCs, Kak MpaBUIo, Ma-
paMM, CUMMETPUYHO OTHOCUTEIbHO CENTHl B PO-
CTPAJILHOI YacTU PO3ETKMU, T.€. TIEPell y>KE UMEIOIIN-
MUCs B Hell ckilankamu. B pesynbrare yyacTok Tepen
PO3€eTKOIi, CBOOOMHBII OT CKIIAIOK Y HAan0O0JIee MEJIKIX
oco0eif, CTAHOBUTCSI TIOJIHOCTBIO  3aIlOJTHEHHBIMN
ckiankamMu y peio 7L 41—45 mm. Poserka, nepBoHa-
YaJlbHO pAacCMoJIOXKEeHHas1 BEHTPOMEAUAIbHO, IOCTe-
MEeHHO 3aHMMAaeT TUITMYHOE ISl HEE MEAUATbHOE T10-
JIOXXEHUE.

JlakpuMaibHbIii MEIIOK CTAaHOBUTCS Pa3IndUMbIM
y pbi0 7L 29 MM, aTMOUAIbHBIN — y peIO 7L > 35 MM
(puc. 40). O6a MelKa NpuoOdpeTaIoT 1e(PUHUTUBHYIO
dopmy y pei6 TL 55—65 MMm.

OBCYXIEHHNE

OpraH 0OOHSHMS Y ABYX OJIM3KOPOIACTBEHHBIX I10-
MalIEHTPOBBIX PBIO — A. sexfasciatus n A. vaigiensis —
YCTPOEH CXOOHBIM 00pa3oM. Y MOJI0BO3pEIIbIX 0CO0ECi,
KakK y MHOTUX IIpeAcTaBuTeneit Pomacentridae, o0oHs1-
TeJIbHAsI MIOJIOCTh OTKPHIBACTCS HAPYKY OMHUM, HO J0-

BOJIbHO KPYITHBIM OTBEPCTUEM — HO3APEN. Y HEKOTO-
PBbIX 13 MOMaLEeHTPOBLIX pbIO (Chromis, Dascyllus) co-
XPaHSIOTCS IBE€ HO3MIPU, OHA U3 KOTOPBIX, BBIXOIHAS, ¥
psiia BUIOB HEOOJbIAs TI0 pa3MepaM OTHOCUTEJILHO
pa3MepoB BXOIHOI HO3APU U TTOITOMY TPYIHOPA3JIU-
gyuMa (Randall et al., 1981; Nelson et al., 2016). ¥V
A. sexfasciatus HO3IpPsI ceTKa BbITSHYTa B JUIMHY U Cla-
00 pacivpeHa B KayJaabHOM YacTu, y A. vaigiensis — B
pocTtpanbHoi. OOOHSTETbHAS PO3eTKAa Y 00OMX BUIOB
crpenoBuaHoro tumna (tun G — mo: Yamamoto, 1982),
pacriojaraeTcsi OfMHaKOBBIM 00pa3oM — Ha MeIu-
anbHOM CTOPOHE OOOHSITEIBLHOM MMOJIOCTH, HAIPO-
TUB HO31pu. Po3eTka oBajibHas1, BBITSIHYTasl B pOCTPO-

Yucio ckimamgok, 1IT.

Il I
50 100 150
TL, Mmm

Puc. 5. 3aBUCMMOCTh YHC/Ia CKIIAJOK B OOOHSITEIBHOI
po3etke ot miuHBI (7L) 0cobH y IIECTUTIONOCOM PHIObI-
cepxkaHTa Abudefduf sexfasciatus.

BOIMIPOCHI UXTUOJIOTUN  T1omM 62  Ne 3 2022
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Puc. 6. CpaBHUTe/IbHAsA CXeMa CTPOSHMST OpraHa 0OOHSIHUSI LLIECTUTIONOCOM phIObI-cepxkaHTa Abudefduf sexfasciatus (a, B, 1, €)
¥ UHAO-TUXOOKEAHCKOU phIObI-cepXaHTa A. vaigiensis (0, T, X, 3): a, 0 — 0OOHsATeNIbHAs pO3eTKa, 0011t BuI, poTo; B, T — 000-
HSITeIbHAsI PO3€TKa, BUI COOKY; /1, )X — OOOHSITENIbHAS [TOJIOCTh U BEHTWISILMOHHbBIE MEILIKU, BUJI CBEPXY; €, 3 — TO XK€, BUJ c00-

Ky. O603HauYeHUsI CM. Ha puc. 2, 3. Maciura6: a, 6 — 0.5 mm.

KaynaJIbHOM HallpaBJICHUU, B HEM CXOMHOE YUCII0 000-
HSITEIBbHBIX CKIIAIOK, CUMMETPUYHO MPUKPETUIEHHBIX
K CeITe, 3aKOHOMEPHO YBEJIUUUBAIOIINXCS B pa3Me-
pax 1 MEHSIIOIIMXCs 0 (popMe K KaydalbHOMY Kparo
posetku. Ha ckiamkax OTCyTCTByeT BTOpPUYHAS CKIal-
9aToCTh. ¥ 000MX BUIOB MMEIOTCS IBAa BEHTISIIIMOH-
HBIX MeIlKa, TPUYEM JJaKPUMATIbHBIM MEIIOK 3HAYM-
TeJIbHO KPYITHEe 3TMOUIATbHOro. CXOOCTBO OOIIETro
IUIaHa CTPOSHUSI OpTaHa OOOHSIHYS Y IBYX OJIM3KOPOII-
CTBEHHBIX BUIOB PbIO MOATBEPKAAET CYIIECTBYIOILINE
JaHHBIE O CTPYKTYPHOM KOHCEpPBAaTU3ME OOOHSITE/Ib-
Hol cucteMbl pbio (Yamamoto, 1982; Zeiske et al.,
1992; IMamenko, Kacymsn, 2017; Kasumyan, 2018).

A. sexfasciatus n A. vaigiensis He TOJIbKO OJIU3KU Du-
JIOTEHETUYECKH, HO 1 ITOX0XKM 110 6nonorum (Frédérich
etal., 2013, 2016). DTu BUABI, KaK 1 MHOTHE IPYTHAe
TMOMAIICHTPOBBIE, OTHOCSATCA K CTAaHBIM pBbIOAM
(Frédérich et al., 2016). Mx ocobu gepxarcs B Iejia-

BOIMIPOCHI UXTHUOJIOTUN  Tom 62  Ne 3 2022

rMajii BOJU3U KOJIOHUI KOPaUIOB, MpUYeM A. vai-
giensis TIepeMelaeTcs 1o BCel TOIIIE BOIBI, M TTO3TO-
MY €TI0 OTHOCST K O€HTOIIeIarnYeCKIM pbhIOaM, TOraa
Kak A. sexfasciatus BKJIOYAIOT B TPYIIIY TUTTMYHBIX T1e-
JlarnyecKux TpencraButeneit pona Abudefduf (Aguilar-
Medrano, Barber, 2016).

HecMmoTpst Ha o0liiee cXOACTBO OpraHa OOOHSIHUS,
Y CpaBHMBAEMbIX BUIOB UMEIOTCS 1 OYEBUIHBIE Pa3-
JINYMS B €T0 CTpOeHUN. Y A. vaigiensis 00OHsITEIbHAS
poO3eTKa 3aHUMAET JIUIb YaCTh 0OOHSTEJIbHO MO0~
CTH, 3HAYNTEIILHBII €€ 00BEM OCTAaETCI CBOOOIHBIM.
V A. sexfasciatus po3eTKa 3aI10JIHSIET IIOYTU BCIO 000-
HSITEIbHYIO ITOJOCTh. AOCOIOTHBIE pa3Mephbl OOOHSI-
TEJIbHOM PO3eTKM — IjINHA U IIINPUHA — MaJjIo pa3jiu-
JaloTCcs Y pbI0 000MX BUIOB, CXOIHBIX 11O IJIMHE Teia
(puc. 6). Majo pasznuyaercs 1 JJIMHA OOOHSITEIbHBIX
CKJIAAOK, XOTSI MX M3MEPEHMI MBI He IIpoBoawin. bo-
JIee TECHOE pacCoJIOKeHNE OOOHATEILHOM PO3ETKH Y
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A. sexfasciatus mocTuUraeTcsl rlIaBHBIM 00pa3oM 3a
CUYET OTHOCUTEIBHO MEHbIIIETO pa3Mepa 0OOHSITEIb-
HOIi TTOJIOCTU IO CpaBHEHUIO C A. vaigiensis. Takas
0COOGEHHOCTh paccMaTPHUBAETCS B KaueCcTBE ajar-
Tallu, TTOBBILIAIOIIEH CEHCOPHBIE BO3MOXHOCTHU
opraHa (Zeiske, 1973, 1974). OHa xapakTepHa sl
MHOTHUX PHIO € XOPOIIIO Pa3BUTHIM OOOHSHUEM — Kap-
noBeix (Cyprinidae), comoBbix (Siluridae), yrpeBbix
(Anguillidae), siieporosioBbix (Synodontidae) u npyrux
(Kapoor, Ojha, 1972; Theisen, 1982; Bianchietal., 1978;
Goel, 1978; INamenko, Kacymsn, 1983, 2015, 2017; He-
BULIMHA, Dib-Atrap Dnb-Cauen, 1987; Zeiske et al.,
1994; Fishelson, 1995; Fishelson et al., 2010; Hansen,
Zeiske, 1998; Ghosh, Chakrabarti, 2010, 2013, 2014;
Ghosh, 2018).

OnHako pa3HOEe COOTHOIIEHUE MEXIY pa3MepaMu
OOOHSITELHOM MOJIOCTU U PO3ETKU BBI3BAHO CKOpEe
BCET0 OCOOEHHOCTSIMU BEHTUJISILIMU OpraHa OOOHSIHUSI.
HecmoTpst Ha To 4yTO 06a BUaa OTHOCSITCS K IMKJIOCMa-
TaM, T.€. K pbi0aM, 00afaloiM BEHTUISLIMOHHbI-
MU MEIIKaMU, TIPOoIecC BONTOOOMEHA B OpraHe O0OHsI-
HUS y HUX Pa3IMYacTcsl B TOM YKCJIe U3-3a Pa3HOI posiu
B 3TOM ITIpoliecce OOOHSITENbHBIX CKIAIOK. Y A. vaigien-
sis popMa 0OOHSATETEHBIX CKJIAIOK KpaitHe cBoeoopas-
Hasl, He BCTpeyarolasicsl y Ipyrux puio. JlucraibHast
yacTh HanboJiee KPYMHBIX CKJIaI0K YCTpOeHa Tak,
YTO MO/ IeUCTBHEM BOBI, BXOASIIEH B OpraH, cKJai-
KU pa3IBUTAIOTCS, a TIPU BbIXOAe €€ HapyXKy CKJIaabl-
BalOTCS K LIEHTPY PO3E€TKU, MOJAOOHO 30HTUKY. DTO
YIOPSIAOUMBAET MOTOKM M 0J1arONpuUsITCTBYET BOI0OO-
MEHY B OOOHSITEIbHOI ITOJIOCTH, HO TPeOyeT TOMOIHU-
TenbHOro TpoctpaHcTBa ([lamenko, KacymsH, 2019).
V A. sexfasciatus 000HSITEIIbHBIEC CKJIaIKH IIOCKUE.

[1Ipsimoe oTHOILIIEHNE K BOTOOOMEHY B OOOHSITEIb-
HOM ITOJIOCTU MMEIOT BEHTWISILIMOHHBIE MelIKu. Co-
[JIaCHO HaOJIIOJEHUSIM, MPOBEAEHHBIM HA MOJIOIU
Apogon spp. (Apogonidae), Takke oOJiagaroleil BeH-
TUISILIAOHHBIMU MEIIKaMM, BOJa IOMNamaeT B opraH
OOOHSIHUSI U BbIOpAchIBAaeTCsl Hapy>XXy CUHXPOHHO C
PUTMHUYHBIMU JBIXaTeJIbHBIMU ABVDKEHUSIMU YEITFOCTEM
U XabepHbIX Kpbiiek (Atema et al., 2002). BxonHbie
OTBEPCTUSI MEIIIKOB Yy CpaBHUBAeMbIX BUIOB Abudef-
duf pacrionaraioTcsi OMMHAKOBO, COBIIAIaeT TAKXKE pa3-
MEpPHOE COOTHOIIIEHNE CAMUX MEIIKOB — JaKpHUMab-
HbBII 3HAUUTEJILHO KPYITHEe He TOJbKO 3TMOUIAIbHO-
ro, HO U O0OHSITEILHOM NOJIOCTH (prc. 60—63). OmHaKO
¢opMa MELIKOB M UX IIPOCTPAHCTBEHHOE PaCHOJIO-
KEeHHE pas3inyaeTcsi, 0COOEHHOro JaKpUMAaJIbHOTO,
KOTOPHBIN Y A. sexfasciatus MeHbIIIE TI0 00BEMY, YEM Y
A. vaigiensis, 1 COCTOUT U3 IBYX XOPOIIIO BIPAXKEHHBIX 1
MO-pa3HOMY OPUEHTUPOBAHHBIX OTCEKOB. BeHTWISILIM -
OHHBIEC MEIIKN PACIIOIaraloTCs MEXKIY KOCTSIMU TOJIO-
BBI, IIOBTOMY pa3Mephl, (POpMa 1 IIPOCTPaHCTBEHHOE
MOJIOXKEHUE MEIIIKOB 3aBUCSIT OT aHATOMUU U MOP(O-
JIOTUM TOJIOBBI M YEIIOCTHBIX KOCTEIA. ¥ IMOMAaLlEHTPO-
BBIX 3TU MPU3HAKHU, B CBOIO OYEpeb, TECHO CBSI3aHbI C
nutaHuem 1 oopasom xxkus3Hu (Cooper, Westneat, 2009;
Frédérich et al., 2013, 2016). HecMoTpst Ha TO 4TO B IU-
1Ie y 000MX BUIOB OOBIYHO ITpeob1agaeT 300IUIaHKTOH,

MMAIIEHKO u np.

B IIUTaHUU A. vaigiensis B HEKOTOPBIX CIIydassX TOMHHI-
PYIOT OEHTOCHBIE OOBEKTHI (BOOOPOCIU, UKPA IeMEep-
cabHbIX pbIO U np.) (Kuo, Shao, 1991; Frédérich
et al., 2009, 2016; Wyatt et al., 2012). Hekotopble u3
aBTOPOB OTHOCIT A. vaigiensis K OEHTOCHBIM PbI-
0aM, Torna Kak A. sexfasciatus paccMaTpuBalOT B
KayecTBe TUIIMIHOI nmenarndeckoii peionl (Pratch-
ett et al., 2016). Pasnuuus B iuranuu A. sexfasciatus
U A. vaigiensis IpUBOISIT K aHATOMUYECKUM U MOp-
(oNIOrnYeCKNM U3MEHEHMSIM KOCTHBIX CTPYKTYp 4e-
mocteit u yepena (Aguilar-Medrano, Barber, 2016),
YTO B CBOIO O4epedb MOXET OOYyCJIOBUTh HabJIrogae-
MBbI€ pa3IndusI B pa3Mepax U B PacOIOXEHNHN BEH-
TUJISILIAOHHBIX MEIIKOB y 3TUX PbIO.

K miporieccy BeHTWIISILIMKM MMEET OTHOIISHUE 1 Pop-
Ma cenThbl (LIeHTpaIbHasl CKJIaKa), KoTopas y A. sexfas-
ciatus MUIIIEHA 3HAYMTEJILHOIO PACIIMPEHUS B CpEll-
Hel yacTu. Y A. vaigiensis Takoe paclIMpeHNe UMEET-
csl, OHO TIPUHUMAET BXOASAIINI B opraH OOOHSHUS
IIOTOK BOJBI M HAIIPaBJISIET €ro MeXIy CKJIaaKaMu
PO3ETKM K JIONACTSIM U Jajee B BEHTWISILIMOHHBIE
Memku (ITamenko, Kacymsan, 2019). @opma 000HSI-
TEJIbHBIX CKJIAJOK M CENTHI BIIMSICT HAa HampaBlIEeHUE
MUKPOIIOTOKOB BOIBI B OpraHe 00OHsSHUS (puc. 7).
IMo-BuauMoMy, ¢ BEHTUJISLIMEN CBSI3aHO U TO, YTO
pOoCTpaJibHbII KOHEIl CENThI Y A. sexfasciatus coenu-
HSIETCSI CO CTEHKOI OOOHSITEIFHOM ITOJIOCTH, KaK, Ha-
npumep, y kaprnosbix (ITamenko, Kacymsin, 2017). ¥
A. vaigiensis pOCTpaJIbHbIN KOHEI CeNThl CBOOOIHBII,
KakK 1 y 00KOBBIX cKIamoK. MHTepecHO, uTo y A. vai-
giensis cpeny UccaeI0BaHHBIX 0COOEM ObLT BCTpEUEH
9K3EMIUISIP, Y KOTOPOTO CENTa B POCTPAIILHOM YacTU
COEOMHSIIACH CO CTEHKOI OOOHSATEIbHOM ITOJI0CTH
(ITamenko, KacymsiH, 2019) Ttak ke, Kak U y BceX
M3YYeHHBIX HaMU A. sexfasciatus. BeposiTHO, 4TO nc-
CJIEIOBAaHHBIN SK3eMIUIIp — rudpum mexny A. vai-
giensis u A. sexfasciatus. Tnopuanzanus Mexxiay STUMU 1
JIPYTUMU CHUMIIATPUYECKMU U OMOTONMYECKUN CXOI-
HBIMM ITOMAlICHTPOBBIMU pbl0aMI BO3MOXHa (Marus-
ka, Peyton, 2007; Hobbs, Allen, 2014; Bertrand et al.,
2017). Onucanust MOop¢OJIOTMHU OopraHa OOOHSHUS Y
TMOPUIHBIX 0COOEH PHIO B INTEpaType MBI HE HAIILIN.

Y pBIO CTPYKTYpHI OpraHa 0OOHSIHUS IpeTepIieBa-
10T CYIlIECTBEHHbIE MOP(MOJIOTMYECKUE UBMEHEHUS B
oHroreHese (Ilamenko, KacymsH, 2015; Degving,
Kasumyan, 2008). ¥ pa"nHeii MOJIOIU ITIOMAaLIEHTPO -
BBIX, KaK Y MHOTHX PBIO, (popMUpyeTCs BHAYAJIE €IITHOE
OOOHSITEJIbHOE OTBEPCTUE, KOTOPOE 3aTeM pasaeisieTcs
Ha mepenHioo u 3agHioo Hosapu (Kavanagh, Alford,
2003; Lara, 2008; Roux et al. 2019). Y HEKOTOpBIX BUIIOB
ollHa U3 C(hOPMUPOBABIIMXCS HO3IPE BCKOpE 3apac-
taet: y Pomacentrus amboinensis — nepennasst (Murphy
et al., 2007). Takas ke 1ocIen0BaTeIbHOCTD, ITO-BUIM-
MOMY, XapaKTepHa U 1Jis A. sexfasciatus, TOCKOJbKY
cpeau caMbIX MEJIKUX MCCIeIOBaHHBIX 0co0eit ObLIv
TaKue, y KOTOPbIX MepeaHssl HO3MIPs elll€ MPUCYTCTBO-
BaJjia 1100 XOPOIIO BbIACSIIOCh MECTO, TAe OHA pac-
noJiarajack paHee (puc. 4a). IIponecc prnodpeTeHnsT
OpraHoM OOOHSTHHMS BHEITHE Je(PUHUTHUBHOTO COCTOSI-
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Puc. 7. Cxema BEHTWISILUM OOOHSITEIbHOM ITOJIOCTHU IIECTUIIONIOCOM PhIObI-cepkaHTa Abudefduf sexfasciatus npu MOCTYILICHUN
BOJIbI B OOOHSITEIBHYIO MOJIOCTh HA BAOXE () U BbIXOJE U3 HE€ HapyKy Ha BblIoXe (0); (mmp) — IOTOKHU BObI B OOOHSTENbHYIO
TI0JIOCTh, B BEHTWJISILIMOHHBIE MEIIIKM U BBIXOM U3 HUX; (—) — HampaBJieHNe IBVKEHUST BOJIBI B 00OHSTEIBHOM TTOJIOCTH; (---),
(§) — pacuMpeHue 1 cxkaTue MOJOCTU BEHTWISIHMOHHBIX HOCOBBIX MEILIKOB; OCT. 0003Ha4YeHUsI CM. Ha puc. 1—3.
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SIS

Puc. 8. Cxema hopMupoBaHus HO3APEN B OHTOTeHE3€ PhIO-cepkaHTOB Abudefdufsp.: a — oTBepcTHE OOOHSITEIFHOU KaTICYIIhI,
06 — obpa3oBaHue Cynep(UIIMATEHBIX BEIPOCTOB, B — TUTPEMHbBIC HO3APU JIUYUHKU, T — TUTPEMHbIE HO3IpHU Mayibka 71 < 29 MM,
I — MOHOTpeMHasi Ho3apst Mayibka 7L > 35 MM, e — ne(dpMHUTUBHAsI MOHOTpeMHast Ho3npst. 00 — oboHsTeIbHOE oTBepeTre, C —
cyrepOUINaTbHBINA BBIPOCT; (****) — TUTIOTETUYECKOE COCTOSTHE OpraHa OOOHSIHUST; OCT. 0003HAYeHUsI CM. Ha puc. 1, 4.

HUs 3aBepiaercs y A. sexfasciatus ipy TL 30—35 mwM.
ITosnyyeHHBIE pe3yabTaThl MO3BOJISIIOT MPEIJIOXUTh
CXeMy, OTPaKalolIylo IPOUCXOMSAIINN B OHTOTCHE -
3e A. sexfasciatus mepexon UCXOMHO MOHOTPEMHOIO
opraHa OOOHSIHUS K IUTPEMHOMY 1 3aTeM BHOBb K MO-
HoTpeMHOMY (puc. 8). [IepBble 3Tambl 3TOro MpoOIeC-
ca (puc. 8a, 80) Ha HACTOSIIIMIA MOMEHT OCTalOTCSI T~
MOTeTUYECKUMU.

OnHO OOOHSATEIBHOE OTBEPCTUE MMEIOT MHOTHE
noMalleHTpoBEle puiObl (Nelson et al., 2016). Tloka
HEM3BECTHO, YV KaKNX BUIAOB PHIO opraH OOOHSHMUS
CTaHOBUTCSI MOHOTPEMHEBIM B PE3YJIbTAaTe ITMMUHALIIA
nepenHe HO3APHW U €CTh JIM BUIBI, Y KOTOPBIX 3TO IIPO-
WICXOIUT MpPH IIOTEpe 3aHEH HO3APH, a TaKKe IPU Ka-
KHX pa3Mepax U B KAKOM BO3pacTe 3TOT MPOILIECC 3aBep-
maercst. MI3BecTHO, 4TO TeMIl (popMHpPOBaHMSI OpTaHa
0OOHSHUS Y pa3HbIX MOMALlEHTPOBBIX pa3aInvyaeTcs
B oHToreHe3e (Kavanagh, Alford, 2003; Kavanagh,
Frédérich, 2016). Ilpouecc o6pa3oBaHUsTI BEHTUIISI-
LIMOHHBIX HOCOBBIX MEIIIKOB B OHTOreHe3e Pomacentri-
dae He u3yueH. 1o HaIMM TaHHBIM, 3a4aTKX KPYITHO-
ro JIJAKpMMaJIbHOTO MeIIKa 3aMETHBI YXE& Y CaMBIX
Menkux ocobeit (TL 29 mm), Toraa Kak 3TMOUAATb-
HOro BUAHBI no3aHee (7L > 35 MM), T.e. ITOCJIE TOTO,
KaK opraH OOOHSIHUSI CTAHOBUTCSI MOHOTPEMHBIM.
BenTunanuoHHbIe MEIITKM IPUOOPETAIOT NePUHM-
TUBHYIO ¢OpMy y pBIO, mocTurmmx 7L 55—65 mM.

SAKJIIOYEHHME

Hecmotps Ha KoHcepBaTU3M MaKpOMOpPdhOJIOTHI
opraHa oOOHSIHMSI y OJIM3KOPOICTBEHHBIX BUIOB PHIO
MHOTUX KPYMHBIX CUCTEMaTUYEeCKMX TPYIIN, TAKUX KaK
Pomacentridae u Labridae (ITamenko u ap., 2021),
BMECTE C OUYEBUIHBIM CXOIACTBOM B CTPOCHHMU OpTaHa
HaOII0a10TCSl U CYIIeCTBEHHbBIE pa3anuus. Y cpas-
HUBaeMBIX BUIOB pona Abudefduf 60JbITMHCTBO BbI-
SIBJICHHBIX Pa3IMInii MMEIOT OTHOIIIEHWE K BEHTWIIS-
LU OOOHSITEIBHOM MOJIOCTHU, OJlarogapst KOTOPOit
MOJIEKYJIbl CUTHAIBLHBIX BEIIECTB, HAXOOSIIINECS B
OKpYy:KaloleM MpOCTpaHCTBE, IMOIMAanaloT B OpTaH

OOOHSTHMSI, B3aNMOEHMCTBYIOT C OOOHSTEIILHBIMU pe-
LIETITOpaMM ¥ MTHULIMUPYIOT KacKaJl [IpeoOpa30BaHUI,
3aBepIIAIOIINXCS TIPOSIBISHUEM PhIOAMU COOTBET-
CTBYIOIIETO MOBEICHMSI.

CTpyKTypHBIE pa3IMunsl opraHa OOOHSIHUS y OJIn3-
KOPOJICTBEHHBIX PbIO MOTYT OBITh, CKOPEE BCETO, CJIE-
CTBUEM OCOOEHHOCTe WX MUTaHUs M BBI3BAHHBIX
5TUM Pa3IuuyUusIMU B aHATOMUU U MOP(DOJIOTUHN KOCT-
HBIX BJIEMEHTOB, OKPYXaIOIIMX OpraH OOOHSHWUSI.
BrisicHeHMe TOro, HACKOJIBKO BbIpaxKeHa CBSI3b MEX-
Iy pacXoxXJIeHWeM pbIO 1O MUIIEBOM crieMaIn3alun
U BBIPAXKEHHOCTBIO CTPYKTYPHBIX pa3Inyuii UX opraHa
OOOHSIHMS1, TPOSIBJISIETCS JIU 3Ta CBSI3b Y PbIO, HE UMEI0-
IIUX BEHTWISIIMUOHHBIX MELIIKOB, TPEOYET NATbHEUIIINX
uccienoBaHuii. PeiObI KOpayTOBBIX prOB, TaKME Kak
Pomacentridae, Labridae u npyrue, 6iaromapst 60J1b-
IIOMY OMOJIOTTYECKOMY Pa3HOOOPAa3nIo, B TOM YHCJIE
o Tpopuueckoii crieunanusauuu (Frédérich et al.,
2016; Eurich et al., 2019; Gajdzik et al., 2019), saBns-
I0TCS HauboJee MOAXOASAIIMMU OObEeKTaMU I Ta-
KX padoT.

OPMHAHCUPOBAHUE PABOThHI

Martepuan cobpaH Tipu (UHAHCOBOM IOIIEpPKKE
Poccuiicko-BbeTHAMCKOTO HAyYHO-UCCIIEeI0BATEIbCKO -
o ¥ TEXHOJIOTMYECKOTIO TPOIIMYECKOTO LEeHTpa. DKCIIe-
pUMeHTaJbHass 4acThb paboThl, 0OpabOTKa IEPBUYHBIX
IaHHBIX, aHAJIU3 PE3YJILTATOB U ITOArOTOBKA CTaTbU BbI-
MOJIHEHBI IpH (brHAHCOBOM nonaep:kke Poccuiickoro ¢oH-
Ia pyHIaMeHTaIbHbBIX UCCIen0BaHmii, TpoekT 19-04-00367.
HccnenoBaHue BBIITOJIHEHO B pAMKAX HAYYHOTO IIPOEKTA Io-
cynapcrBeHHoro 3amanusg MI'Y Ne 121032300100-5.
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Lenblo ncciiemnoBaHus SIBJISIETCS COCTaBJIeHHE TTOJTHOTO aHHOTMPOBAHHOTO CIIUCKA TPECHOBOMHOI 1 COJIO-
HOBATOBOAHOI nxTHoMayHbl Poccnu v Ipuiteralomnx TeppuTOpUil Ha OCHOBE KPUTUIECKOTO aHAJIM3a Ha-
YUHBIX TTyOnukanuii 3a nocaenqHue 200 j1eT 1 COOCTBEHHBIX JaHHBIX aBTOPOB. TaKCOHOMMYECKUI COCTaB
IIPECHOBOIHOM M COJIOHOBAaTOBOMHOM nxTHOGayHbl Poccun octaeTcss HEHOCTaTOYHO U3YYEHHBIM, YTO Je-
JIaeT HEKOPPEKTHBIMU JaHHbIE 00 UICTUHHOM YHCJIE BUIOB PbIO 3TOI1 KaTErOpuu HE TOJBKO ISl BOTOEMOB
Poccum, HO 1 B 11eJIOM 17151 BCeit COBpeMeHHOM MXTHOGhayHBl MUpa, a TAaKXKe He TaéT IOJTHOTO MpeICcTaBIe-
HUS O BEJIMYMHE apeayioB, CTEIIEHU SHIeMU3Ma, YUCJIEHHOCTH, IPUPOIOOXPAHHOM CTaTyce, IIPOMBICIOBOI
LICHHOCTH U IPYTUX He MEHee BaXKHBIX acIleKTaX B OTHOIIEHUU e€ TIpefcTaBuTeNeil. [lo HacTosIIero Bpe-
MEHM, T10 pa3HbIM JaHHBIM, B COCTaB ITPECHOBOIHOM 1 COJIOHOBATOBOAHOI uxTrnodayHsl Poccuu BkiItoua-
1 ot 351 mo 486 BumoB. OgHAKO, OCHOBBIBASICh HA HAIIIMX MCCICAOBAHUSX, COBPEMEHHOE YMCJIO BUIOB
9TOM KaTeropuu BKtoyaeT He MeHee 800 ¢ y4ETOM BUIOB-UHTPOIYLIEHTOB U BUJIOB, KOTOPbIE MTOKA HE 3aperu-
CTPMPOBAHBI B POCCUICKIX BOIaX, HO MOTYT OBITh OOHApYKeHHI B OymyIiieM. B rpencTaBiieHHOM MepBOii YacTh
CIMCKa ITPUBOIUTCS UICTOPUYECKHI 0030p UXTUOJIOTMYECKUX UccieaoBaHuii B Poccun, a Takoke TaHHbIE O Mep-
BBIX 77 BUIAX, OTHOCSIIUXCS K TpéM KitaccaM (Petromyzonti, Elasmobranchii u Actinopteri), gecstu oTpsimam
(Petromyzontiformes, Lamniformes, Carcharhiniformes, Squaliformes, Rajiformes, Myliobatiformes, Acipens-
eriformes, Elopiformes, Anguilliformes, Clupeiformes), 19 cemeiictBam (Petromyzontidae, Alopiidae, Lamnidae,
Triakidae, Carcharhinidae, Sphyrnidae, Somniosidae, Squalidae, Rajidae, Arhynchobatidae, Dasyatidae, Acip-
enseridae, Polyodontidae, Megalopidae, Anguillidae, Muraenesocidae, Clupeidae, Engraulidae, Pristigasteridae)
u 38 pogaMm. YTOUHSIIOTCSI B CBETE HOBBIX IAHHBIX, €CJIU TAKOBbIE UMEIOTCSI, COBPEMEHHBIE apeasibl U TAKCOHO-
MUYECKUi1 cTaTyc BUOOB. OOCYKIaI0TCs TaK Ha3bIBaeMBIC “CIIOPHbBIC” TAKCOHEBL.

Katouegoie cnosa: uxtnodayHa, aHHOTUPOBAHHBI CIIMCOK, MPUPOIOOXPAHHBIIN CTATYC, MPOMBICIIOBOE 3Ha-
YeHue, TAKCOHOMMUSI, TPECHOBOIHBIE, COJTOHOBATOBONHKIE, Poccusl.

DOI: 10.31857/50042875222030055

# IMonHOCTBIO CTAThs Ol'ly6J'[I/IKOBaHa B aHIVIMICKOM BE€PCUU XKypHaja.
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IIEPBAA IIONMKA MATKOPOTOI'O KAPHKCA URASPIS SECUNDA
(CARANGIDAE) B IOTO-3ATIATHOM YACTU MEKCUKAHCKOI'O 3AJIMBA
N YTOYHEHUNE BCTPEYAEMOCTUA BEJIOA3BIYHOT'O YPACIINCA
URASPIS HELVOLA B TUXOOKEAHCKUX BOJAX MEKCUKWN*

© 2022 r. JI. ®. [eas Mopaas-@uopec’ *, M. Maiia-Pomepo!,
. X. deasrano-Muueins', P. Kaasaepon-Bappepa?
! Hayuonanouwiii asmonomubiii ynusepcumem Mekcuku, Mexuko, Mekcuxa
2Hecnedosamenvckas cmanyus Yapavza dapeuna, [yspmo-Aiiopa, Tananaeocckue ocmposa, Dxeadop
*E-mail: delmoralfer@gmail.com

IMoctynuna B pegakumio 18.06.2021 r.
IMocne mopa6otku 30.09.2021 .
IMpuHsara k my6aukauuu 30.09.2021 1.

BrniepBbie coob111aeTcst 0 BCTpeuyaeMOCTH MSITKOpOTOTo KapaHkca Uraspis secunda Ha MEKCMKaHCKOM TTOOepeKbe
MeKcHUKaHCKOro 3ajMBa Ha OCHOBaHMHM HAaXOMOK ABYX B3POCJIbIX 0co0eli obiieit mmHoit 307 u 357 MM, moii-
MaHHBIX K 10Ty OT Bepakpyca, 4To pacimpsieT ero apeaj Ha roro-3anan MekcukaHckoro 3anuBa. Kpome To-
ro, TOKyMEHTUPYETCsI HoBasi ToMMKa Oeosi3bryHoro ypacnuca U. helvola oGuueii mimuHoi 327 MM B LIeH-
TpasibHOM yacTu Tuxoro okeaHa y 6eperoB Mekcuku. [IpuBonsTcst ruiactTuuyeckue M CYETHbIE MPU3HAKU
IBYX 3K3eMILIsIpoB U. secunda v nByx 3k3eMIuisapoB U. helvola, a Takxke 00CyXIal0TCsl TAKCOHOMUYECKIE
BOMPOCHI, CBSI3aHHBIE C BO3MOXHOCTAMU UMD DO EpEeHIIMPOBaHNST BUIOB.

Karouessie crosa: Carangidae, ppi0010BCTBO, KapaHKC, MeKcHKa, HOBas IIOMMKa, BUIOBOM apeall.
DOI: 10.31857/5004287522203002X

# IMonHOCTBIO CTAThs Ol'ly6J'[I/IKOBaHa B aHIVIMICKOM BE€PCUU XKypHaja.
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YIIK 597.08.591.524.12

OLEHKA BUIOBOI'O PASHOOBPA3UA NXTUOIIJIAHKTOHA
CEBEPHOM YACTU LEHTPAJILHO-BOCTOYHOW ATJIAHTUKUA

© 2022 r. A.T. Apxunos' *, ®. B. Koaomeiiko!, P. A. ITak!

T Amaanmuyeckuii puaruan Beepoccuiickoeo nayuHo-ucciedo6amensckozo uHCmumyma
PbiOHO20 X035iicmeéa u okeanoepaguu — AmaanmHU PO, Kaaununepao, Poccus
*E-mail: arkhipov@atlantniro.ru
IMoctynua B pegakmuio 20.04.2021 r.

ITocne mopa6otkm 03.05.2021 .
[MpunsarTa k myonukamuu 11.05.2021 r.

[To marepuasiam mHoroseTHux (2000—2019) ucciaenoBaHUit UXTUOIUIAHKTOHA B CMEXKHbBIX paliloHax ceBep-
Hoii yactu LleHTpabHO-BocTouHOM ATIAHTUKY (MCKITIOUYUTETbHBIE 9KOHOMIUYECKHE 30HBI CEBEPHOI U FOXK-
HoI1 yacteit Mapokko 1 MaBpuTaHUM) TTIPOaHAIM3UPOBAHO BUAOBOE Pa3HOOOPa3ue NXTUOIIAHKTOHA C TIOMO-
B0 MHIEKCOB, IITMPOKO TIPUMEHSIEMBIX B 9KOJIOTO-(DayHUCTUYECKUX NCCIIeA0OBaHUSIX. BhIsBIIeHa 00I11ast TeH-
NIEHIIYSI YBEJIMUEHUST BUIIOBOTO pa3HOOOpa3usl OT CeBepHOI yacT MapoKKo K paiioHy MaBpuTaHuu (CpeaHue
3HaYeHUs MHIeKca Mapraneda nosbiiaiorcst oT 4.63 1o 7.02). MXTUOIUIaHKTOHHbBIE KOMIUIEKCHI pacCMaTpu-
BaeMbIX paiilOHOB XapaKTepU3YIOTCSI CPETHUM U BBICOKMM OMOTUYECKUM pa3sHooOpazueM (MHaekc CuMIicoHa —
0.22—0.90); pa3Has crerneHb X MOHOIOMUHAHTHOCTH Ha0moaaeTcs yauie (B 25 u3 44 HaOMoneHU it MTHAEKC Bbl-
paBHeHHocTH [Tueny <0.5), yeM OTHOCUTEILHO paBHOE OOMIIME BceX BUIOB. B ceBepHOI yacT MapoKKo Ay~
HaMWKa MHIEKCOB BUIOBOTO pa3HOOOpa3us 6J113Ka K TAKOBOM MHIEKCOB YMCICHHOCTH eBPOTIEHCKOM cap-
nuHbl Sardina pilchardus paHHUX cTanuii pa3BUTHSI, B I03KHOM YacT MapoKKo 1 B MaBpUTaHUM — C UHAEK-
caMU YHMCJIEHHOCTM WKPWHOK W JIMYMHOK KPYIJIOW capnuHelnbl Sardinella aurita. B MxTHOTUTAaHKTOHE
paccMaTpuBaeMbIX PailOHOB TOMUHUPYIOIIUM BUIOM siBJisieTcs S. pilchardus, cyonomuHantamu — S. auri-
ta, eBporneiickuii aHuoyc Engraulis encrasicolus v criapoBblie (Sparidae).

Karoueesobie cno6a: UXTUOIIAHKTOHHBIE KOMIIJICKCHBI, UKPUMHKH, JTUYNHKU, UHACKCHI BUOOBOIO pa3H006pa—

3us1, LleaTpansHo-BocTouHass AtiiaHTHKa.
DOI: 10.31857/50042875222020011

IIpupomHbie coobIIecTBa, B TOM YMCIIE 1 MOPCKHE,
3HAYUTEJIPHO Pa3IMYarOTCs 10 YMCIY BUIOOB. 3HAHUS
JIMIITb KAYECTBEHHOT'O COCTaBa OPraHM3MOB He TT03BO-
JISIIOT OLIEHUTh MHOTHE DKOJIOTMYECKHE OCOOCHHOCTH
coobiecTBa. [ToaToMy, Kak IIpaBUJIO, BUIOBOE Pa3HO-
oOpa3sue NpeACTaBIsIOT B BUIE WHAEKCOB, MO3BOJIS-
IOIIMX OLEHUTH Pasinyus B OMOLIEHO3aX M3 Pa3HBIX
paifoHOB, B pa3HbIe CE30HKI WU OLICHUTh U3MCHEHMSI,
MPOUCXOISIINE B 9KOCUCTEME IO, BIVISIHUEM 3arpsi3-
HEHUS WIM KaKoro-ambo apyroro akropa, IIpuBOasI-
1LIETO K CTPECCOBOMY COCTOSIHIIO coobIecTsa (Camer-
on, 1972; Willson, 1974; Margalef, 1975; Odum, 1975;
CepebpsikoB, 1984; Apxurios, 2006). BugoBoe pas-
HOOOpa3ue B COOOIIECTBAX TAKXKE paCCMaTPMBAIOT KaK
(GYHKIMIO, YYUTHIBAIOIIYIO HE TOJTHKO YKCIIO BUIOB, HO
U BBIPABHEHHOCTbD pachpeneaeHus ocobeil o BUuIam
(ITecenko, 1982).

Ha BbIXKMBaHME MKPUHOK U JIMYMHOK, a COOT-
BETCTBEHHO, U Ha (opMHUpOBAHUE UYUCICHHOCTHU
OyIoyIIMX ITOKOJIEHUI BIUSIIOT TaKne (PaKTOPHI, KaK
TeMIeparypa, COIEHOCTb, COICpXKaHUE B BOAE KHUC-
JIopoJa U GMOreHOB, pa3BUTUE KOPMOBOIT 6a3bl U
apyrue. MHTeTpupOBaHHBIM ITOKA3aTeJIeM COCTOSI-

HUS J11000ro cCOOOIIIEeCTBA MOXET CIYKUTDH €r0 BU-
noBoe paszHooOpasue (Jacobs, 1975; Ilecenko, 1982;
CepeoOpskos, 1984). [Imanku (1980) ormeyan, 9yTo
Ha MpaKTUKE YacTO OBIBAET TPYAHO M3YUYUTh BUIO-
BO€ pa3HOO0Opa3ye BCEro COOOIIECTBA, ¥ TIO3TOMY BHH-
MaHUe YAEJISIOT KaKOM-IM00 ero 4acT, TeM 6oJee uTo
HCIOJIb30BaHUE Pa3HOOOpa3Hsl BUIOB MMEET CMBICI
TOJIBKO IJISI CUCTEM CO CJIab0 B3aMMONEUCTBYIOLINMU
sneMeHTamu. 1o MHeHmio Ceupexesa (1977), s xa-
PaKTEPUCTUKN 3KOJOTMYECKUX COOOIIECTB BHIOBOE
pa3Hoob6pa3ue 0oJjiee WIK MeHee MOOXOAUT JIMIIb ITPU
aHaJIU3e paHHUX CTaAuil pa3BUTHSI, KOTIa BUAKI Cla-
00 KOHKYPUPYIOT APYT ¢ ApYroM. MKpMHKY 1 TMINH-
K/ PbIO, COCTAaBJISIONIME WXTUOIUIAHKTOHHBIE KOM-
IUIEKCHI, B HAMOOJIbILIEH CTEIIEHU COOTBETCTBYIOT 3TUM
ycsioBusiM. KpoMe Toro, BUoBoii cOCTaB MXTUOILIAHK-
TOHa M YUCJICHHOCTb €ro KOMIIOHEHTOB OTpa>karoT B
omnpencaEHHON CTeNeHW YCOBUSI BOCIIPOM3BOICTBA
¥ BEDKMBaHUS peI0. [ToaTOMY 0COOBII MHTEpEC TIpe/ -
CTaBJISIET U3yUYeHUE BUAOBOTO Pa3HOOOPA3UsI UXTUO-
IUTAHKTOHHBIX KOMILJIEKCOB. B MXTHOIJIAHKTOHHBIX
npobax, coOpaHHBIX HAa CTAaHAAPTHBIX CTAHIIMSIX B CE-
BepHoit yactn LlenTpanbHo-BocTouHOI ATIIaHTUKHA
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(LIBA), yr1cito BUIOB pBIO 1 YMCIIEHHOCTh MX MKPUHOK
1 JMYMHOK OT rojia K ITofy CYIIECTBEHHO MEHSUIMCh.
BunoBoe pazHooOpa3ue MXTUOIUIAHKTOHA OBLIO Olle-
HEHO C MTOMOIIBIO Pa3HBIX MHAEKCOB, IIIMPOKO TIPUME-
HSIEMBIX B 9KOJIOro-(hayHUCTUUECKUX WCCICIOBAHUSIX
(Jacobs, 1975; INuanku, 1980; denopoB, [MIEMaHOB,
1980; IMecenko, 1982; CepebpsikoB, 1984; Onym, 1986;
Buron u ap., 1989; bypkosckuii, 2006).

Llens nipemiaraemoii paboOTHL — MpOaHAIM3UPOBAaTh
BUIOBOE pa3HOOOpa3ne MXTUOIIIIAHKTOHA C TIOMOIIBIO
pa3HBIX UHICKCOB HA OCHOBE MaTepHaiOB MHOTIOJICT-
HUX VCCJICHOBAaHMII paHHMX CTAaauii pa3BUTHUS PHIO B
CMEXHBIX paiioHax ceBepHoi yactu LIBA (¢ ncnomib-
30BaHUEM PETPOCIIEKTUBHBIX JaHHBIX 1 HOBBIX MaTe-
puaios, a Takke 0a3bl maHHbIX ATTaHTHMW PO no nx-
TUOIJIAHKTOHY OK€aHNYECKHUX PAiOHOB).

MATEPUAJI U METOIUKA

B pabote mpoaHamm3npoBaHbl JaHHBIE 25 MXTHO-
TUIAHKTOHHBIX ChEMOK, BbIMOIHEHHBIX B 2000—2019 .
B BOJaX UCKJTIOUUTEIbHBIX SKOHOMUUECKUX 30H CeBEP-
Hoit (32°—28° c.m1.) u 1oxHOoM (28°—21° c.111.) yacTteit
Mapokko (puc. la, 16) u MaBputanum (21°—16° c.1r.)
(puc. 1B). [1naHKTOHHBIE CTAHIIMM OXBaTbIBAJIU aKBa-
Topwmto Hax rimyormHamMu oT 20 o 1000 m. CtynieHuaTo-
KOCOM JIOB TUIaHKTOHOCOOpIIMKoM “boHro-20” (ra3
Ne 17—21) BwimonHsii Ha ropu3oHTax 100, 50, 35,
25,10 m 0 M o 1.5—3.0 MMH Ha KaXXIOM TOPU30HTE
Mpu ckopocTtu cygHa 2—3 y3na (Smith, Richardson,
1977; Metoauyeckue ykazaHusl ..., 1983). CobpaHHbIe
poObI 00pabaTHIBAJIM B JJAOOPATOPHBIX YCIOBUSIX IIO
OUHOKYJIIpHBIMU MUKpockoraMu MBC-10 (yBenuue-
Hue 8 X 2, 8 X 4). B xone kamepajibHOIT 06pabOTKU
OIpee/IsUIN KOJIMYECTBEHHBII M KaYeCTBEHHBIN CO-
CTaBbl UKPUHOK Y IMUMHOK PbIO.

BumoBoe pa3zHo00Opasye UXTUOIUIAHKTOHA OLIEHEHO
C TIOMOIIBIO HanboJIee pacIpoCTPaHEHHOTO B DKOJIO-
My MH(GOPMALIMOHHO-CTATUCTUYECKOTO MMITepaTUB-
Horo uHaekca lllennona (Shannon, 1948; AiuMoB,
1989):

i n. n
HS:_ _llOgZ_la
;N N

[I€ 1; — YUCII0 0co0eil i-Toro Buaa, 3k3.; N — oOlee
YHCII0 0co0¢ei, 3K3., W — o0lliee Yncio BUIOB.

Xotsa uHaekc llleHHOHA yYUTHIBAET CTEIIEHD BHIPAB-
HEHHOCTH BUJIOB, OYEHB YaCTO JIJIsI HAISITHON OLIEHKU
CTEeTIeHU NOMWHUPOBAHUS B OMOILIEHO3aX pa3HbIX
BUJIOB OTAEJIBbHO MPUBOASAT MOKa3aTelb 3TON BbI-
pPaBHEHHOCTU (MMIIEPATUBHBIM WHIEKC), IPEIIO-
xkeHHbIi [Mueny (Pielou, 1966) u npencTaBasiOMINiA
CcO0Oli OTHOIIIEHWE HaOJIIoAaeMOro pa3HooOpasust K
MakcuManbHoMy: E = Hg/log, W, tne W — ob1uee uucio
BUIIOB. 3HAYEHUS 3TOTO UHACKCA BApbUPYIOT B IIpee-
nax ot 0 mo 1. Korma nHnekc crpemurcs K 0, Habona-
eTCsI CUTyalUsI MpeoOIafaHusl OMHOTO—IBYX BUIOB B
coobmIecTBax ¢ OTHOCHUTEIBHO YITPOIIEHHON opra-
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HHU3aluel, a Koraa oH npubiauxkaercsa K 1, oTmeva-
eTCsI paBHOE O00UJIMe MHOTUX BUJIOB B CPAaBHUTEJIb-
HO CJIOKHO OpraHM30BaHHBIX coobmecTtBax (byp-
koBckuii, 2006). Kpome Toro, ObUIM pacCUMTAHBI
uMIepaTuBHbIN nHIeke Crumricona (Simpson, 1949) —

w m(n —1) .
D=1- Z ——L - a Takxe NnapaMeTpu4yecKuu

“IN(N —1)
uHaekc Mapraneda (Margalef, 1951) —d= (W —1)/InN.
HMMnepaTuBHBIE MTHASKCHI B OCHOBHOM 3aMMCTBOBaHbI
W13 TeOpUM MHMOPMAIIUM 1 UMEIOT TO IIPEUMYIIECTBO
nepen napaMeTpu4ecKrMMuy, 4To IPUMEHUMBI Jaxe
Torna, korma opma pacopenesieHUsT BUAOBOTO
pa3HooOpa3us Mo CTAHIMUSIM U/WJIM 110 TOAaM 3Ha-
yuTeabHO MeHseTcs. IlapameTpuueckue Ke HH-
JIEKChI MOKa3bIBAIOT HATUYHE OOIbIIETO NI MEHb-
IIET0 YKMCja BUAOB B CpaBHUBAeMbIX OMOIIEHO3aX
BHE 3aBUCUMOCTU OT YUCJICHHOCTU KaxKI0ro BUAA.

CBs131 BUIOBOI0 pa3HOOOpa3us ¢ pa3HbIMU Xa-
pakTepUCTUKAMM 3KOCUCTEMbI MNpOaHAJIM3MPOBa-
HBI 110 MeTOAuKe, ITpemioxxeHHoi Ogymom (Odum,
1975). OH BbIAEIWII ITPYIIIILI C HUBKUM OMOTUYECKUM
pazHooOpasuem (D B ipenenax 0.05—0.20), rpymmsl ¢
BBICOKMM OMOTHYECKUM pazHoobOpaszuem (D > 0.70) u
MMPOMEXYTOUYHBIE TPYMIIBI CO CPEIHUM OUOTUYEC-
ckuM pasHooOpazueM (D — 0.21-0.70). B nepsyto
TPYMITy TIONAJaloT 3KOCHUCTEMbI, HAXOISIIECS B CO-
CTOSTHUU cTpecca (HarpuMep, B CTydae 3arpsi3HeHHUs ), a
TaKXKe 9KOCUCTEMbI, aKTUBHO PEryIMpyeMbIC YSIIOBE-
KOM (Hampumep, arpolieHO3bI); BO BTOPYIO — CpaB-
HUTEJbHO YCTOMYMBBIC 3KOCUCTEMBI, HE TI0JTyYalo-
1I1Me U3BHE KOHLIEHTPUPOBAHHYIO 3HEPTUIO U OHO-
reHHble MaTepualibl. BOJBIIMHCTBO Xe 3KOCUCTEM,
KaK MpaBUJIO, HAXOISTCS B IIPOMEXKYTOYHOI TpyTIIie.

JJ1s1 olIeHKM BKJIafa KaxKIoro BUIa B COCTaB UXTHUO-
IUTAHKTOHHBIX KOMITJICKCOB IMIPUMEHEH MHACKC JOMM-
Huposanus [Manus—Kosnauku (Kownacki, 1971): D, =
= 100m;/Mn,/N, tne D, — WHIEKC TOMUHUPOBAHUS
IUTST i-TOTO BUAA, %; m; — YUCJIO MIPOO, B KOTOPHIX ObLI
HalineH Bun i; M — oOliiee ynciio npoo, #; — YUCIIO OCO-
Oel1 i-Toro BUIa, 9K3.; /N — 0o0IIlee 91cIio ocodeit, 3K3.

MHImeKcsl pacCYMTHIBAIM C TIOMOIIBIO COOTBET-
CTBYIOILIIETO MOIYJsSI Teorpadudeckoil MHGopMamnm-
oHHoit cuctembl (T'MC) AtnantHUPO (Konomeii-
ko, CepmobuHiies, 2019).

PE3VJIBTATBI 1 OBCYXIEHHWE

HccnemoBaTenu MpUMEHSIIOT UHIEKCHI BUTOBO-
ro pa3HOOOPAa3Ms 1151 CAMbIX PA3HbBIX LSS : 111 U3yde-
HUSI CTENEHM 3arpsi3HEHHOCTH BogoéMoB (BuHOepr,
1976; CHetkoB, BaBunun, 1977), misg cpaBHEHUS 13-
MEHEHM BUIOBOIO pa3HooOpa3ns GUTO-, 300-, NX-
TUOIUIaHKTOHa M 3000eHTOCa (IunsapoB, Topenos,
1974; CepebpsikoB, 1984; Apxuros, 2006; JIugsaHOB,
2014; Imutpuena, 2017; Knumona u ap., 2017, 2019;
I'yces, 2020), s aHanu3a BbIPaBHEHHOCTH BUIOBBIX
obumumii u T.10. (Bunenkun, 1966; Pielou, 1966; Wilhm,
1967). O6006111as1 MHOTOYMCJIEHHBIEC TaHHbIC JIMTEPATy-
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Puc. 1. Cetku cTaHLuii (@) B ceBepHOIi (a) U 103XHOI (6) yacTsix Mapokko u B MaBputanuu (B); (—) — nsobara 200 M.

PHI IO MCCIICAOBAHUIO MHIEKCOB BUIOBOTO pa3HOOOpa-
3usl, Jxeiikooc (Jacobs, 1975) Beinenu psio ¢akTopoB,
KOTOpPBIE HEITOCPEACTBEHHO BJIUSIIOT Ha pa3HOOOpas3ue
SKOJIOTMYECKUX coobIiecTB. OH yTBEpXKOal, 4TO OI-
HUM U3 TaKUX (PAaKTOPOB SBJISTIOTCSI CTPECCOBBIE YCITO-
BUSI Cpeibl, KOTOPbIe OOBIMHO OTPULIATEILHO KOPPEIIH-
PYIOT C BUIOBBIM pa3HOOOpa3reM.

Br160op TOro uiau MHOTro MHAEKCAa BUIOBOTO pa3HO-
00pa3ust 000CHOBBIBAETCS U TEOPETUUECKU, U SMITUPU-
yecKu, omHakKo, Kak orMmeuan Jlnoin (Lloyd, 1968), Tor
MHJIEKC JIy4Ille, KOTOPhIA, Oyaydy IMPUMEHUMBIM I
MpaKTUYEeCKMX Ieieid, ma€T Hamboyee TOCTOBEPHBIE
pencKa3aHusl SKOJIOTUIEeCKIX M3MEHEHWI Y HaWTyd-
miee Mx o0ObsICHeHNe. PaccMOTpM TMHAMUWKY WHIIEK-
Ne 3 2022
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COB BMJIOBOTO pPa3HOOOpa3usi UXTUOIUIAHKTOHA Cce-
BepHO yactu LIBA 110 Tp€M McciienyeMbIM paitoHam
B 2000—2019 rr.

B ceBepHoit yacT MapoKKO Bce MHACKCH M3MEHSI -
JIMCh CUMHXPOHHO, MPUYEM HAMOOJBIINE KOJeOaHUs
HaOJIIoga/IMCh y ITapaMeTpUIeCcKoro nHaekca Maprase-
da—2.79—5.90 (B cpemreM 4.63) (puc. 2a). MUameHeHnst
MMIIEPATUBHBIX UHASKCOB OBLIIU 0O0Jiee CIIaXKeHHBIMU.
HMunekc Cumricona meHsuica B mpegenax 0.53—0.83,
CJIeIOBaTeIbHO, MXTUOIUIAHKTOHHBIM KOMILIEKC Ce-
BepHOIi YacT MapoKKO MMeJT CpeHee U BICOKOE 010~
THYecKoe pasHooOpasue. [Tokazarenb BBIpaBHEHHOCTU
IMueny BapoupoBan B nuara3oHe 0.41—0.65, T.e. uHO-
raa HabJrogajiach CUTyalvsl OnpeneEHHOM CTeneHU
MOHOJIOMWHAHTHOCTH (B IIeCTU U3 15 et Habroae-
Huit £<0.5), Ho yallle 0OTMeJaJIoCh paBHOE OOMJIHE BCEX
BUJIOB B CJIOXKHO OPraHM30BaHHOM MXTHOIUIAHKTOH-
HOM KOMILJIEKCE.

B paccmarpuBaemMoM paitoHe mpeobiaamaeT cyoTpo-
nuyeckass uxtuodayHa. OrmedeHHoe B 2005—2008 u
2015—2019 rr. yBean4eHUEe MHASKCOB BUIOBOIO pa3-
HOOOpa3us1 UXTUOIUIAHKTOHA (puC. 2a) COIIacyeTcs C
MOBBIIIIEHUEM MHAESKCOB YUMCIICHHOCTU 0CcO0€eii paHHUX
CTaauii pa3BUTHUSI MACCOBOTO CyOTPOITMYECKOTO BUIA —
eBpOIIeICKOit capauHbl Sardina pilchardus (ApxumoB,
ITax, 2019).

B 1oxxHoii yacTu MapokKo, KaKk U B CEBEpHOIA,
BCE€ MHIEKCHl U3MEHSUIMCh CUHXPOHHO; HO 3HAYE€HMUSI
ImapaMeTpudecKoro nHaekca Maprajeda ObLJIU BBIIIIE,
a ouara3oH BapbUpoBaHus 1mpe — 2.88—8.76 (5.92)
(puc. 26). U3aMeHeHsI UMIIEpaTUBHBIX MHAEKCOB ObLIN
MeHee BbIpakeHHbIMU. MHaekc CUMIICOHA MEHSIICS B
npenenax 0.35—0.87, T.e. MXTUOIUIAHKTOHHBIIA KOM-
TJIEKC 10XKHOI yacTi MapoKKo MMeJ CpeHee U BbICO-
Koe ouotudeckoe pazHooOpasue. Cys Mo 3HAaYEHUSIM
noka3zateiist BeipaBHeHHOCTH [Inemy (0.25—0.59), ga-
1e HabJoaanach CUTyalusl B ONpeaeaeHHOMN cTene-
HU MOHOJIOMUHAHTHOCTH (B 12 u3 17 1eT HaOMoaeHMit),
a B HEKOTOPbIE r0JIbl OTMEYAJIOCh paBHOE OOMJIME BCEX
BUIIOB B OTHOCUTEIBHO CJIOXKHO OPraHM30BaHHOM MX-
THUOTIAHKTOHHOM KOMILJIEKCE.

B naHHOM paitoHe cMelMBaroTCs CyoTpornyecKast
1 Tponndeckass nxtnodayHbl. YBeJINMdeHNEe WHICKCOB
BUJIOBOT'O pa3zHOOOpa3usi uxtuoriankroHa B 2008 u B
2014—2015 1r. (puc. 20) coBOagaeT C MOBBIIICHUEM
WHAEKCOB YMCIEHHOCTM PaHHMX CTaaudil pa3BUTUS
MacCOBOTO TPOITMYECKOTO BUAA — KPYIJIONM capauHEN-
1b1 Sardinella aurita (Apxunos, Ilak, 2019). Toroa kaky
CyOTpOITMYECKOI €BPOITCHCKON capaIuHbl TCHOCHIIUS
CXOIHBIX KOJIeOAHMIA 3TUX MOKa3aTeJieil IBHO He MPo-
CJIe>KMBAETCSI.

B paiione MaBputaHnuu Bce paccMaTprMBaeMble MH-
JIEKChI TAKXKE U3MEHSUTICh CHUHXPOHHO, KOJICOAHMST MM~
MEepPaTUBHBIX WHICKCOB ObUTM 0o0jiee CIIaKeHHBIMU,
yeM mapamerpudeckoro (puc. 2B). Ilo cpaBHeHUIO C
CEBEPHOI M I0XXKHOI YacTaMu MapoKKO 3HadYeHUS
nHaekca Maprajeda OblUIU GObIIIe, a AUAITa30H Ba-
pbUpOBaHUSI Haubosiee 3HAYUTEIbHBIM — 4.64—9.81
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(7.02). Munexc CuMncoHa U3MEHSIJICS B IIpeaerax
0.22—0.90, T.e. UXTUOIUIAHKTOHHBII KOMIIJIEKC B
paitoHe MaBpuTaHUU MeEJI CpeaHee U BBICOKOE O1O-
THYEeCKoe pasHooOpasue. Micxomst u3 mokasareJisl Bbl-
paBHeHHOcTU ITueny (0.15—0.70), 3nech, Kak U B 10XK-
HOIt yacT MapoKKO, B OCHOBHOM Ha0ioanach CUTY-
anys orpeAesIEHHOM MOHOTOMUHAHTHOCTU (B CEMU U3
12 et HaOMIONEHMIT), B OCTAIbHBIC TOABI OTMEYAJIOCh
paBHOE OOMJIME BCEX BUIOB B CPABHUTEIBHO CJIOXKHO
OpPraHM30BAaHHOM UXTUOIIJIAHKTOHHOM KOMILJIEKCE.

B paiione MaBputanuu mnpeo0OJiagaeT Tponude-
ckas uxtuodayHa. Hanbosee 3HauMMoe yBeJIM4YeHUE
WHAEKCOB BHAOBOTO Pa3HOOOpa3us MXTUOTLIAHKTO-
Ha B 2001 u B 2010—2012 rr. (puc. 2B) coriacyercs ¢
BBICOKUMM MHJIEKCAMU YMCJIEHHOCTU B 3TU T'OJbl K-
PUHOK Y TMYMHOK MacCCOBOTO TPOITMYECKOTO BUIIA —
KpyrJioii capauHeuibl (Apxumos, 2015).

AHaIM3Upysl UBMEHEHUsI MHIEKCOB BUIOBOIO pa3-
HOOOpa3us 110 TPEM paccMaTpUBacMbIM aKBaTOPUSIM,
MOXKHO OTMETUTD OOIIYIO TEHACHIINIO YBEIUIYCHUST BU-
JIOBOI0O pa3HOOOpa3usl OT ceBepHOI yacTu MapoKKo
K paitony MaBpuTaHuu (CpeagHNUe 3HaYeHUS MHIEKCA
Mapraneda ysenuunsaiorcst ot 4.63 mo 7.02), uyrto
MOATBEPXKAAET BHIBOIbI HAILIMX 00JIee pAaHHUX UCCIe-
nmoBanuit (Apxumnos, 2015; Apxunos, I1ak, 2019). Ux-
THOIUIAHKTOHHBIE KOMILUIEKCHI pacCMaTPUBaeMBbIX paii-
OHOB, OlIECHUBaeMbIe IO KojeOaHUsIM nHaekca Cumi-
coHa (0.22—0.90), cornacHo kiaccudpukaiuu Onyma
(Odum, 1975), numenu cpegHee U BHICOKOE OMOTHYE-
cKoe pa3zHooOpa3ue. [Toka3zarenb BepaBHeHHOCTU 11~
€JIy CBUZIETEJILCTBYET, YTO Yallle HaOJIIo1ajIach opeae-
JIEHHAs1 CTeTleHb MOHOJIOMUHAHTHOCTH (B 25 u3 44 Ha-
omoneHuii £ <0.5), pexxe oTMeyaaoch paBHOE OOMIME
BCEX BUJIOB B OTHOCUTEIHLHO CJIOXKHO OPTaHM30BaHHBIX
MXTUOILUIAHKTOHHBIX KOMIUIeKcaX. OTMETHUM, YTO IIO-
BBbIILIEHUE U TTOHMKEHME 3HAYSHWI paccMaTpUBaeMbIX
MHIEKCOB B TPEX UCCIIeIyeMbIX pailoHaX 10 To1aM IIpo-
HMCXOIWIO HE CHHXPOHHO (puc. 2).

B ceBepHoit vactn MapokKo HaOIIooaIch oqHA-
KOBBIE TEHAECHLIMKU TUHAMUKU WHIEKCOB pPa3HO00-
pas3us M UHAEKCOB YHUCIIEHHOCTH Y €BpOMeiicKoii cap-
JIMHEI, B IOXKHOI yacT Mapokko u B MaBpUTaHUU — ¥
Kpymioil capauHesibl. CienoBaTelbHO, MOXHO 3a-
KJIIOYUTh, YTO MHAEKCHI BUIOOBOIO pa3sHOOOpa3us B
oIpeacaEHHON CTeNIeHU OTPaKaroT YCJIOBUSI BOCIIPO-
U3BOACTBA U BBIKMBAHUSI MAaCCOBBIX BUIOB PHIO Ha
paHHMX CTAOUSIX PA3BUTHUSL.

CornacHo 3HauyeHusIM nHaekca ITamua—KoBHalku
JTOMMHUPYIOIIMUM BUIOM B MXTUOIUIAHKTOHE B pac-
CMaTpuBaeMbIX paifoHaX SIBJIIETCSI eBpOIIeiicKast cap-
IHA, CyOMOMWHAHTAMU — KpyTJjlasi capavHesa, eB-
poreiickuii andoyc Engraulis encrasicolus v criapoBbie
(Sparidae) (puc. 3). IIpn4ém B cocTaBe MXTUOTLIAHKTO-
Ha JToJIs JOMWHAHTA (eBpoIieiicKkas capanHa, cyoTpo-
MUYECKU1 BUI) YMEHBIIIAETCs, a 10151 CYOMOMUHAHTA
(XpyTasi capauHe U1a, TPOITMIECKU BHIT) YBEIIIMIM -
BaeTcs oT Mapokko K MaBpuTaHuu.
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Puc. 2. I3MeHeHUsI THAEKCOB BUIOBOTO pa3HOOOpa3usl MXTUOIJIAHKTOHHBIX KOMIUIEKCOB B CMEXHBIX paliloHaX CeBepHOit ya-
ctu LlentpanbHo- BocTouHOit AT/IaHTMKM: a — ceBepHasi yacTb Mapokko, 6 — oxkHast yacTb Mapokko, B — MaspuraHus; (- B -) —
uHaekc Mapraneda, (- X -) — unaekc Cumricona, (—A—) — unaekc I1ueny, (—®—) — unaekc IlleHHOHA.

BBIBO/IbI

1. HaGmomaeTrcst o611ast TeHACHIIUS YBEJINYEHUST
BUIOBOIO pa3HOOOpa3usi MXTUOIUIAHKTOHHBIX KOM-
IUIEKCOB OT CeBEPHOIT yacTh MapoKKo K paitoHy Mas-
pUTaHMU: cpeaHre 3HaYeHUs MHAeKca Mapraseda 1mo-
BhILIAOTCS OT 4.63 10 7.02.

2. B paccMmaTpuBaeMBIX paifoOHAX WXTUOILIAHK-
TOHHBIE KOMIIJIEKCHI MMEIOT CpeaHee M BBICOKOE

ouoTnyeckoe pazHooOpas3ue (MHaekc CuMIicoHa —
0.22—-0.90).

3. Pa3Has cTereHb MOHOJOMHMHAHTHOCTU MXTHO-
TUTAHKTOHHBIX KOMIIJIEKCOB (MHIEKC BBIPaBHEHHO-
ctu I[Tuenoy < 0.5) HabmomaeTcs yaille, 4eM OTHOCHU -
TeJILHO PaBHOE OOMJIHE BCEX BUIIOB.

4. B ceBepHOIT yacT MapoKKO AMHAMUKA UHAEK-
COB BUIOBOIO pa3HOOOpasyds MXTUOIUIAHKTOHHBIX
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CeBepHoe Mapokko HxHoe Mapokko

MaBpuTtaHusi

Puc. 3. Unpekcw nomuuupoBanus [Mamus—KoBHauku
(D;) MaccoBBIX BAAOB PbIO B MXTUOIJIAHKTOHHBIX KOM-
mwiekcax CeBepHoro u HOxHoro Mapokko u MaBpura-
Hun: ([Z]) — eBporieiickas capauHa Sardina pilchardus,
(o) — xpymiast capauHeiuia Sardinella aurita, (0) — cna-
poBble (Sparidae), (W) — eBpomnelickuii anuoyc Engraulis
encrasicolus.

KOMITIEKCOB OJIM3KA K TAKOBOW MHAEKCOB YU CIEHHO-
CTU €BPOIIEHCKOMN capAUHbI pAHHUX CTaAUUN pa3BU-
TUS, B IOXHOI yacTu Mapokko 1 B MaBpuUTaHUUN —
K WHIEKCAM YUCJICHHOCTU WKPWUHOK W JAYUHOK
KPYIJIOU CapAUHEIIbI.

5. B MXTHUOILUIAHKTOHE paccMaTpUBaeMBIX paiio-
HOB JOMMWHUPYIOILIVM BUIOM SIBJISIETCS €BpoIericKas
capauHa, CyOOOMMHAHTaMM — KpyrJjas capJuHeIa,
€BpPOIIEICKMII aHYOYC U CITapOBHIE.
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ITo MaTepmazaM UXTUOIUIAHKTOHHBIX ChéMOK 1999—2020 rT. ripecTaBiaeHBI JaHHBIE O TEPBOM OOHapyXKe-
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Buma cemeiictBa Gobiidae) — KpyIiIoCcyTOYHO B IIMPOKOM auartazoHe nryounH (1—50 m). BeIsIBiIeHEI 3HAYM-
TeJIbHBIE Pa3JIUUMsI B Macce Tejla JUUYMHOK OblYKa-KpYyIisika M OblYKa MaJIoro OJHOTO pa3MEepHOro Juara-
30Ha (7—8 MM) — 5.69 mpoTtuB 2.52 mr. OT™MeUeHa TEHIESHIMS K CHUKEHHIO YUCICHHOCTH U MacChl TeJla

OBIYKa MaJIOTO 3a paccMaTpyBaeMbIid IEPUOI.

Karoueswie crosa: ObI4OK-KpYIIISiK Neogobius melanostomus, ObI40K Manblii Pomatoschistus minutus, TN4UH-
KM, HOYHAsI BCTPEYaeMOCTb, 0aTUMETPpUUECKOE paclipenesieHue, yncieHHocTb, FOro-Boctounas banTtuka.

DOI: 10.31857/S0042875222030080

boruok-kpyrisgk Neogobius melanostomus OTHO-
cuTcs K (hayHUCTUYECKOMY KOMILJIEKCY COJTOHOBATO-
BOMHBIX IIOHTUYECKUX PEIUKTOB U B IOXHBIX MOPSIX
Poccun o6paszyeT HanboIee MHOTOUMCIICHHBIE IOy -
JISILIY OBIYKOBBIX TTO0 CPaBHEHUIO C IPYTUMU BUIAMU
u3 ceMeiictBa Gobiidae (Kanununa, 1976). B AzoBo-
YepHOMOPCKOM permoHe OoOMTaeT Ha KaMEHMCTHIX,
paKkyllIeqyHO-TIECYaHbIX 1 J1aXe WJIMCTBIX IPyHTaX; B
Kacrnmiickom Mope BCTpedaeTcsl TakKKe Cpeay JOHHOM
pacTUTeIbHOCTU (ATJIaC IIPECHOBOMHBIX PHIO ..., 2002).
B 1970—1980-¢ rr. HayajJoOCh €ro MPOHUKHOBEHUE B
Ipyrue BogoéMbl EBpombl, MO-BUIMMOMY, OCYIIIECTB-
JISIBIIIEECs Yyepe3 OaJIaCTHBIE BOIBI, a TAKXKE IO peKaM
u cetu KaHanoB (Leppakoski, Olenin, 2000). Bcene-
HYE IIUIO IO HECKOJIBKMM HalpaBJIeHUSIM 1 BKIIFOYAJI0
B TOM uucie BomoxpaHwiniina Bomru (I'aBiena, 1970;
IIemonaes, Kupunenko, 2009), p. Mocksa (Coko-
JIOB U Jp., 1994), BepxHIOI0 yacThb OacceitHa p. JlyHaii
(Jurajdaetal., 2005), a Takke Benukue o3€pa Amepu-
ku (Kornis et al., 2012). B bantuiickom pernone ObI-
YOK-KPYIJISIK BIEpBEIe OBLI 0OOHAPYXXEH Y TOOePeKbs
XeJIbCKOM KOCHI, B IOro-3anaaHoii yacty I maHbcKoro
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3anuBa (Skoéra, Stolarski, 1993). ITo-BunmMomy, OH Ho-
SIBWJICS TaM B 1987 T., yduThIBasi, 4TO TIepBble MOMaH-
Hble B 1990 r. 3Kk3eMIUIsIpbl UMeU Bo3pacT 3—4 rona.
I1pennomaranock, 4TO OH MPOHUK B I maHbCKMiT 3a-
JIUB ¢ OaJutacTHBIMU BomaMu. B pocculickoit yactu
FOro-BoctouHoit banTrky ObIMOK-KPYIJISIK OBLT BIIEP-
BhIe 3apeructpuponad B 2000 1. BosJre ropta bantmitck
(Teutnk, 3akpesckuii, 2003). Haunnas ¢ 2011 r. aToT
BUII MAacCOBO BCTpevyalicsi B HayYHO-UCCIEeI0BaTEIb-
ckux joBax MHctuTyTa okeanonornu PAH B paitoHe
Bucnunckoii kocel (KoayxoBa u ap., 2017). bei-
YOK-KPYIJISK YCHEUIHO afanTUPOBAICS KaK K COJIE-
HeIM (BanTuiickoe Mope), Tak M K IIPEeCHBIM BOJOE-
MaM (peku u o3epa) IMonbmu (boHucnaBckas u np.,
2014). B mociemHue rogbl 3TOT BUI OBICTPO PacIIpo-
CTpaHsICSd BAOJb CEBEPO-BOCTOYHOTO MOOEPEXDS
bantuiickoro mopst (Ojaveer et al., 2002; Ojaveer,
2006), npoasuHyBIIUCH K 2002 T. 10 MO6EpexXbs Dc-
toHuu (Shpilev, Ojaveer, 2003), a x 2012 r. 1o boTHuU-
yeckoro 3anuBa y 6eperoB @unnsuauu (Kotta et al.,
2016). B Bomax JlarBuM OBIYOK-KPYIJISIK CTaJl MPO-
MbIcsIoBBIM BUaoM (Knospina, Putnis, 2014). B aroii
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Tabomuna 1. Yucno NXTUOTUIAaHKTOHHBIX JIOBOB, BBITIOJTHEHHBIX B TEMHOE M CBETJIO€ BPEMS CYTOK Y POCCUICKOTO TTo0e-
pexbs FOro-BocrouHoit bantuku B otaenbHbie roast (2000—2019)

Ton
Bpewms cyrox Hroro
2000 2001 2002 2004 2015 2017 2019
Témnuoe (21:30—03:30) 16 13 7 5 4 6 8 59
Cgetnioe (03:30—21:30) 23 30 45 13 11 10 15 147
Bcero 39 43 52 18 15 16 23 206

CTpaHe NPOMBILNIJIEHHBIM BBUIOB OBbIYKa-KPYIIsgKa
Bo3poc ¢ 6.3 kr B 2006 1. 1o 26 T B 2013 ., B TO BpeMs
KaK €Tro YJIOBbI B HAYUYHBIX LIEJISIX YBEJIUYUIUCh 32 3TU
xke roapl ¢ 0.9 mo 500 kr (Knospina, Putnis, 2014).

OnmHako, HECMOTpPSI Ha TPUALATWIETHEE IPUCYT-
CTBHME 3TOro Buia B bajlTuiickoM permoHe, 10 CUX MOp
OTCYTCTBYIOT CBEICHHUS O IIOMMKE €ro Ha paHHUX
CTaIusIX OHTOTeHe3a B MPUOPEXHBIX BOIaX MOPS 3a
WCKJIIOUEHHEM poccuiickoro cektopa IOro-Bo-
crouHoii bantuku (Kapacea u ap., 2020). bomb-
IIMHCTBO ONMCAHWII PaHHMX CTAaOdWii OHTOIeHE3a
ObIUKa-KpyTJsika OCHOBaHbI HA pe3yJibTaTaX MHKyOa-
UM UKPbI U BhIpAllMBaHUSI ITOTOMCTBA B 3KCIIEPU-
MEHTaJIbHBIX yeioBusx (MockaiabKoBa, 1967, 1996; Jlo-
radyeB, MopnsuHoB, 1979; bonucnaBckas u ap., 2014).
Kaxk BriepBbIe 6610 mokazaHo KpbkaHoBckuM u ITue-
yHoM (1941), a To3aHee MockainbkoBoii (1967) 1 Ka-
nmHuHOM (1976), cpasy mmocie BEIKJIEBA 13 UKPbI 0COOM
KpYTJISIKa XapaKTepU30BaAJINCh HAJIMUMEM OCTATKOB
2KEJITOYHOIO MEIIKa, ITOJIHOCThIO C(POPMUPOBAHHBIMU
IJIaBHUKAMU U OTCYTCTBUEM 4Yellyu. MocKajabKoBa
(1996) nonarana, 4To IMMOTOMCTBO 3TOI'0 BUIA BHIKJIEBbI-
BaeTCs Ha CTaIMM MajibKa BCIICACTBHE “IMOpPHOHM3A-
K1~ Pa3BUTHSI, TO €CTh ITPOXOXKICHMS CTaINN MTPEII-
YMHKM W HAYaJIbHBIX 3TAIlOB JIMYMHOYHOIO Pa3BUTUS
non o0oJouKoit mKpuHKU. Hekorma mpemmoXeHHBIN
Paccom (1972) TepMuH “JIUYMHKOMAJIEK” HE HAIIEN
II1POKOTO MPpUMEHEHUSI. B COBpeMeHHBIX HCCIIEI0-
Banusax (Hensler, Jude, 2007; bonuciaBckas u mp.,
2014) mpuHSTO CYUTATh, UYTO MOCJIE BBIKJIEBA IIPOKC-
XOIUT JUYMHOUYHOE Pa3BUTHUE.

B cocTaB UXTHUOTJIAaHKTOHHOTO KOMILJIeKca pac-
CMaTpUBAEMOI0 paiioHa BXOAAT JIMUMHKU CIICIYIOIINX
BHUIOB a00OpUTeHHBIX TOOU KA OBIYOK MaJblit Poma-
toschistus minutus, ObIMOK OOBIKHOBEHHBIN P. microps n
ObIYOK YE€pHBIA Gobius niger (Kazanosa, 1954). Jlomu-
HUPYIOILLMM BUIOM JIETHETO UXTUOIJIAHKTOHA MO YMC-
JICHHOCTH U TUTOIAU pacripeaesieH s SIBJIIeTCsl ObIYOK
Maitbiil (Kapacesa u ap., 2020). Kpome Toro, B utose B
UXTUOTUIAHKTOHE BCTPEYaloTCsl JIMYMHKU IPYruX Ae-
MepCaJibHbIX BUJIOB, B TOM UHMCJIE €BPOIECKOi Maso-
TIO3BOHKOBOM TecuaHku Ammodyftes tobianus, capraHa
Belone belone, nunapuca Liparis liparis, TTUHHOPBLUION
MOpCKOI1 UTibl Syngnathus typhle (Karasiova, 2016).

Lleab paboThl — BBIICHUTH CYTOYHYIO TMHAMUKY
BCTPEYaeMOCTH JIMYMHOK OBIYKa-KPYTJIsIKa, OIH-
caTh UX baTUMETPUIECKOE pacrpeaesicHrue, pa3Mep

1 Maccy, OLIEHUTh YMCJICHHOCTh; CPABHUTH BHIIIICYKAa-
3aHHbIE TOKA3aTeNI C aHAJIOTUYHBIMU JIJTSI TUIUHOK
a0OpUTeHHOT0 ObIYKa MAJIOTO.

MATEPUAJI U METOAUNKA

Martepuan codpaH y pOCCUICKOIo MmodepeXbs
IOro-Bocrtounoit bantnku Ha rmyomnax 8—50 M B
ntojie 1999—2020 rr. CxeMa cTaHIIUiA, HA KOTOPBIX Ya-
111€ BCETO BBITMOJIHSIIY JIOBBI, TpeAcTaBieHa Ha puc. 1.
COoOp MXTHOIIJIAHKTOHA OCYIIECCTBIISIIM BEPTUKAJIb-
HBIM 00JIOBOM CJI05I THO—IOBEPXHOCTb UXTUOILJIAHK-
TOHHOIT KoHyCHOM ceThio MKC-80 ¢ ¢pmabTpytommm
KoHycoM u3 cuta Ne 21 Ha cymax CUC “bantuka”
(2000—2004), MPTK-1071 (2015), HUC “Akamemuxk
Huxomnait CtpaxoB” (2017) u HUC “Axanemux bopuc
IlerpoB” (2019.). OTyIOB Ha ABYX MEPBBIX CyAaX IPOBO-
JIUJIU B TeUEHHUE CYTOK MOYTU HETIPEPBIBHO; HA ABYX
npyrux (cyna PAH) — ¢ nepepbiBamMu J1s1 UHBIX BUIOB
pa6ot. B 2005—2014 rT., KOrma HOYHBIE JIOBBI HE ITPO-
Boauiau, coopsl BeinojHaIM Ha HUC “Ilpodeccop
IToxkman” 1 CTM “ArtnantHHUPO”, a Takke Ha cy-
nax tTuna MPTK.

B 2000—2002, 2004, 2015, 2017 1 2019 rr. JIOB TIpO-
BOIWIM KaK B CBETJIOE BpeMs cyToK (147 mpo06), Tak u
B TéMHOE (59) (Tab. 1); B Apyrue roibl — TOAbKO B CBET-
noe. Beero cobpano 386 nmpo6. CobpaHHbIN MaTepyal
ukcupoBanmm 4%-HBIM pacTBOPOM (hopMalTbIerraa.

Nnpentndrkanmro ObMIKa-KpyTJIsiKa IIPOBOIVIIN TTO
JIMArHOCTUYECKUM IIpU3HAKaM, yKa3aHHBIM B IyOJIu-
Karsix MockanbkoBoit (1967, 1996); nuunHOK ObIYKa
MaJjioro — 1o omnpeaenutenno Kazanopoit (1954). Beex
JIMYMHOK U3MEPSUIM MHAWBUAYAJIBLHO NOI OMHOKYJISI-
pom MBC-10 ¢ TouyHOoCTBIO 10 0.1 MM. 3aTEM TUUNHOK
OBbIYKa MaJIOTO IPYIIIIMPOBAJIM ITO pa3MEPHBIM KJIacCaM
yepe3 uHTepBa 0.5 MM 1 B3BEILIMBAIY TPYIIITOBBIM Me-
TOIOM Ha TOPCUOHHBIX Becax Tuma BT. JInunHOK Ob14-
Ka-KpyIJIsgKa B3BEIIMBAIN MHANBUAYAILHO, 3aTEM (115
KOHTPOJIs1) TPYIIIOBBIM METOIOM I10 pa3MepPHBIM KJ1ac-
caM. YKCIeHHOCTh 0CO0ei OLIEHNBAIU B 5K3/M2. 3Ha-
yeHUs KO3 pUuIMeHTa KOppeJsIuuyd Ipu pa3ind-
HBIX YPOBHSIX 3HAYMMOCTH PaCCUMTHIBAJIM COIIACHO
obienpuHsaToit Metoauke (Poxuiikmii, 1973).

PE3VYJIBTATDI

BriepBble TMYMHKA ObIYKA-KpPYTIJIsIKa Oblia 0OHa-
pyxeHa B 2004 r. B HOUHOI ITpo0Oe MXTUOTIJIAHKTOHA,

BOITPOCHI UXTHUOJIOTUN  T1oM 62  Ne 3 2022
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Puc. 1. Kapra-cxema pacroyioxkeH!sI UXTUOJIOTMYECKUX CTAHIIU (#), Ha KOTOPBIX HanboJiee 4acTO BBIMOJIHSIIN JIOBBI, I MECT
nouMku (O) TMYMHOK ObluKa-Kpyrisika Neogobius melanostomus; (—) — 1300aThI.

3aTeM JIMYMHKU 3TOTO BUaa ObUIM moitMaHbl B 2015,
2017 n 2019 rT. B X0m€ 1LieJieHanpaBIeHHBIX HOYHBIX
cOopoB (Tad. 2). Pe3yabTaTUBHBIC JIOBEI OBLIN IIPO-
BeneHbl Mexxmy 22:00 1 01:20 9.

JIMauHKM ObLIN BEIJTOBJIEHBI Ha myonHax 10—17 m
B LICHTPaJILHOM YaCTU MEIKOBOIbS MEXIY MOJIyOCT-

poBoM Cambuiickuit u Kypickoit kocoii (puc. 1) B y3-
KOM IMaraszoHe KOoopmuHar: 54°56’—55°01" c.u. u
20°16"—20°34" B.1. Ha HEGOIBIINX y4aCcTKAX MEIKOBO-
Ibs K ceBepy (55°02°—55°14" c.ur) u K rory (54°55'—
54°45’ ¢.111.), TaKKe OOJIOBJIEHHBIX B HOYHBIE YAChl, M-
YUHKM BCeJIeHIIa OOHapyXeHbl He ObUTU. Bce BBLIOB-

Tab6muna 2. PesynbTaTUBHBIE JTOBBI IMYMHOK ObIYKa-KpYyTJsika Neogobius melanostomusy poccuiickoro nooepexnst FOro-

BocTounoit bantukn

Jata Bpemsa Koopnunartst Iy6uHa, M |UnciieHHOCTb, 9k3/M2|O61wast mnna (TL), MM
28.07.2004 23:50—24:00 | 54°57’ c.ur. 20°22’ B.51. 10 2 6.5(1)
15.07.2015 00:45—01:20 | 55°00” c.m1. 20°34” B.11. 12 2 8.0 (1)
14.07.2017 22:00—22:15 |54°58" c.u1. 20°16” B.1. 10 14 7.4—8.2 (7)

o 23:30—23:45 |54°57" c.m. 20°22" B.10. 11 10 7.0—8.0 (5)
19.07.2019 23.08—23.30 |54°58" c.m1. 20°20 B.11. 17 8 7.0—8.2 (4)

IIpumeuanue. 3mech 1 B TabOJ1. 3 B KPYIJIBIX CKOOKaX YKa3aHO YMCJIO JIMYMHOK, 3K3.

BOIMIPOCHI UXTHUOJIOTUN  Tom 62  Ne 3 2022
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Puc. 2. CyroyHast TMHAMUKA YUCACHHOCTH (% CyMMapHOil YMCIIEHHOCTH ) TUYMHOK ObIUKa-KpyIiisika Neogobius melanostomus
(—®@—) u 6pryka Masioro Pomatoschistus minutus (—<"—) Ha CTAaHIIMSIX COBMECTHOM BCTPEUYaEMOCTU Y POCCUHCKOTO MTOOEePEXbs

Oro-BocTouHoit BanTuku.

JIeHHBbIe ocobu obmeit mmmHoi (71) 6.5—8.2 (B cpen-
HeM 7.8) MM mMenn cOpMUPOBaHHBIC TUITABHUKA, HO
JKEJTOYHBIN MEIIOK U TIMTMEHTHBIE KJIETKU Ha TeJie OT-
CYTCTBOBAJIU.

B nxTroniaHKTOHHOM KOMILIEKCE B MIOJIe Ha IIpO-
TSK€HUY BCeX JIeT HaOI0AeHUsI TOMUHUPOBAIU 110
YUCISHHOCTH JIMYMHKHN ObIYKa MaJIoTo, OOHApyKEeH-
Hble Ha 299 cTaHusax u3 386. B HeGOIBIIOM KONTHYE-
CTBE BCTPEYAIMCh TaKXKe JTMIYMHKY ObIYKa OOBIKHOBEH-
HOTO (JIbICYHA), ETUHUYHO — JIMYMHKU ObIYKa YEPHOTO.
JIJIMHA TMYMHOK ObIYKA MaJIOro BCKOPE IOC/Ie BhIKJIE-
Ba cocrtasisia 2.4—2.7 mm. [11aBHUKM OTCYyTCTBOBA-
JIY, TeJIO OKaMJIeHO TUIaBHUKOBOM CKJiankoii. B 11e-
JIOM JUIMHA JIMYMHOK 3TOTO BUJIa B UIOJIE OXBaThIBaJIa
IIAPOKUI nuama3oH — 2.4—12.1 MM, HanboJjiee MHO-
rOYMCIEHHBI ObLIM ocoou T 3—5 Mm.

JInumHKY ObIUKA-KPYTJIsIKa OTMEYEHbI B UXTHUO-
TUTAHKTOHE UCKIIIOYMTEILHO B HOYHOE BPEMSI CYTOK, B
TO BpeMsl KaK JUYMHKU OblUKa MaJIOrO BCTpeYyaJiuCh
KPYIJIOCYTOYHO, HO C MMUKOM YMCJIEHHOCTU, TTPUXO/ISi-
IIUMCS TaKKe Ha HOYHbBIE Yachl (puc. 2). CpenHsist yuc-
JIECHHOCTb JIMYUMHOK aOOpUTEeHHOTO OblUKa Majoro B

HOYHOE BpeMsl Ha TeX K& CTaHLIUsIX, I1e ObLIU OTJIOB-
JICHBI JIMYMHKU ObIYKa-KPYIIsikKa, 3HAYUTEIbHO pa3-
JIMYasachk 1o rogaM. (puc. 3). MakcumasbHask YUCIeH-
HocTb (184 3k3/M?) 6bl1a oTMeueHa B 2004 1., MUHU-
ManbHast — B 2017 r., cocTaBUB B CpeIHEM IO ABYM
cTaHIMAM 5 3K3/M? (coorBeTcTBeHHO 10 1 0 3K3/M2).
YuUCAeHHOCTb JUYMHOK ObIYKa-KPYIJISIKa B HOUHBIX
JIOBaxX BapbUpOBaJa OT MUHUMAJBHBIX 2 9K3/M2 B 2004
u 2015 rr. go 14 sk3/m? B 2017 1. MexronoBasi Bapua-
0GeIbHOCTh pa3MEpPHOro Auara3oHa JUMYMHOK OblYKa
Mastoro (ot 2—9 MM B 2004 1. 1o 3—6 MM B 2017 1.) OBI-
Jia 3HAYUTEJIbHO 1IMpe, YeM y Obluka-kpyrisika. Pas-
MEPHBII Auana3oH JUYUHOK KpYIJisika Obl1 OUeHb
y30K (7—8 Mm) maxe B 2017 T., KOorma ero YMCJIeHHOCTb
TMPEBBILIAJIA TAKOBYIO Y 6bI4Ka Masioro (12 5k3/m? rpo-
TUB 5 5K3/M? B CPEIHEM I10 ABYM CTaHLIUAM).

Macca MeJIKUX TUYUHOK OblyKa Majioro 7L 3—4 mm
B 11€JIOM 32 MCCJICIIOBAaHHBIN TIEPHOA CHU3WIACH TIOUTH
B 1.4 pa3a: ¢ 2004—2009 no 2010—2015 rr. B 1.3 paza u
He3HauyuTeabHo (B 1.1 paza) ¢ 2010—2015 mo 2017—
2019 rr. (Tab. 3). Macca KpynmHbIX JUIMHOK 7L 7—8 MM

Taomuna 3. CpenHsisi Macca JIMYUMHOK B 3aBUCUMOCTH OT o61ueit nuuHbl (7T1) 6b1uka manoro Pomatoschistus minutus n
Obryka-kpyrisika Neogobius melanostomus n3 po0 y poccuiickoro nodepexns FOro-Bocrounoit bantuku, mr

P. minutus N. melanostomus
Tonbr

TL 3—4 MM TL 7—8 MM TL 7—8 MM
2004—-2009 0.318 (124) 2.696 (28)
2010—-2015 0.245 (105) 2.340 (33)
2017-2019 0.231 (72) 5.690 (16)
2004-2019 0.265 (301) 2.518 (61) 5.690 (16)

BOITPOCHI UXTUOJIOT'MN TOM 62 Ne 3 2022
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Puc. 3. PacrnipeneneHue no pasmepam (o61iast iimHa 7L) TMYMHOK ObluKa-Kpyrisika Neogobius melanostomus (B) v OblYKa Ma-
sioro Pomatoschistus minutus (O) B Tpo0ax HOYHBIX JIOBOB B TOJbI TOUMKHU JTMYMHOK OBIYKA-KPYTJISIKA Y POCCUIICKOTO Tobepe-

Xkbs1 FOro-BoctouHoii bantuku.

CHU3MIACch ToNbKO B 1.15 paza ¢ 2004—2009 mo 2010—
2015 1. Macca TMInHOK ObIYKa-Kpyrska 7L 7—8 mm
BCKOpE MOocJjie UX BBIKJIeBA U3 UKPUHOK OoJiee YeM B
20 pa3 mpeBbIllIaia TAKOBYIO Y HEIABHO BBIKIIIOHYB-
IIUXCS TMYMHOK aOOpUTEHHOTO BUIa-n1oMuHaHTa 7L
3—4 mm. B onuHakoBoM auanaszoHe miuH (7L 7—8 Mmm)
Macca JUIMHOK OBIYKa-KpyTJiIsKa IIpeBhIIlaa TaKOo-
BYIO JIMUMHOK OBIYKa MaJioro B 2.3 pa3a.

CpenHsist YMCIeHHOCTh JUUMHOK OblYKa-KpyTJisi-
Ka 3aMETHO BhIpocia (B YeThIpe—IIecTh pa3) B 2017
1 2019 IT. Mo cCpaBHEHUIO C TOJJaMU €ro TEPBBIX 00-
HapyxeHuii. B 3oHe myoun 10—17 M ero I0JIsI B X~
TUOTJIAHKTOHHOM KOMIIJIEKCe Cpelu eMepcaTbHbIX
BUIOB (MO YMCJIEHHOCTU) BapbUpoOBajia OT KpaiiHe
Huskoro 3HaueHus (0.8%) B mepBbIit TOx ero 0OHA-

pykeHus1 1o MakcnmyMa B 2017 . (>60%). OnHako ero
JIOJIS1 B CyMMAapHOM YMCIEHHOCTU JIMUUHOK JIeMepCcallb-
HBIX BUJOB I10 BCeit aKBaTOPUM ChEMKHU ObLila HE3HAY M -
TeJbHOM: oT MuHUMyMa B 2004 (0.4%) no MakcuMy-
ma B 2017 1. (21.9%) (Ta6m. 4).

3a uccliefoOBaHHBIN TTePHUOI IIOMUMO CHUKCHUS
MAacCHhI TeJIa HeTaBHO BBHIKITIOHYBIITXCS JTUIMHOK OBII-
Ka Majioro OTMe4YeHbl TEHACHLIMY CHUXKEHUSI UX MaK-
CUMAaJTbHOM YMCIIEHHOCTA B CKOIUICHUSIX Y YMEHBIIIE-
HUSI MX MaKCUMAaJIbHOM inHEI (puc. 4). [1epBbIii moka-
3aTejib OTpaXkaeT CHUKEHUE CPpEeIHEN YMCIeHHOCTH
JIMYMHOK 3TOT0 BUA 32 pacCMaTPUBAaeMBIi TIEPUO,
BTOPOif, BO3BMOXHO, CBUIECTEIbCTBYET O CHIKCHUH
CKOPOCTHU UX pocTa. Mexay BpeMeHHOI AuHaAMMU-
KOl 3TUX moKaszateeif 3a 20 JieT IpocaexXnBaeTcs

Taomua 4. YrcaeHHOCTb JIMYMHOK ObIUKa-Kpyrisika Neogobius melanostomus B UXTUOIUIAHKTOHE Y POCCUICKOTO MTOGe-

pexbs FOro-Bocrounoit bantuku

Ha crannusax moumku (rimyouna 10—17 M) B paiione crémkm (rmyouna 10—50 m)
Hara
Ny N Ny Ng
28.07.2004 2 0.83 0.11 0.36
15.07.2015 2 22.22 0.18 6.25
14.07.2017 12 66.67 1.5 21.93
19.07.2019 8 16.00 0.40 5.56

HpuMeqaﬂne. NM — CpeaHAA YUCIICHHOCTD, 3K3/M2; NR — OTHOCUTCJIbHAsA YUCIICHHOCTD, % CyMMapHOfI YUCJICHHOCTHN IEMEPCATIbHBIX

BUOOB.
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Puc. 4. IlnuHaMrKa MaKCUMaJIbHBIX YMCJIEHHOCTH (—O—) 1 obmeit mmuHbl TL (—

Ton

—) IMYUHOK OBbIYKa Masioro Pomatoschistus

minutus B 2000—2019 rT. y poccuiickoro mobepexnst FOro-Bocrounoit banTukm.

3HaYMMasl TTOJIOXKUTEIbHAsT KOPPEIIIIMOHHAsT CBSI3b
(r= 0.775, p < 0.01). U3mMeHeHUsI YUCIEHHOCTU U
pa3MepHOro cocTaBa JMUYMHOK ObIYKa MaJIOrO COBIIA-
JIV TI0 BpeMEHU ¢ OOHapyXXeHeM TUINHOK ObIIKa-
KpYTJsiKa B IpUOPEXKHOM 30HE.

B 2015 1 2019 ., KOorma OCHOBHEIE arperalyiy JIIr-
HOK OBbIYKa MaJIOTO OBIITH MTPUYPOUYEHBI K TITyOMHAM
<20 M, TIpociiexXuBajoCch COBNaAeHUE paciipeese-
HUSI MAaKCUMAaJIbHBIX CKOIJIEHUI ero JUYMHOK C JI-
YMHKaMM ObIIKa-KpyTrisika (puc. 5). Oonaxko B 2017 1.
MaKCHUMaJIbHasl YUCIIEHHOCTb IMUMHOK ObIYKa MajoTo
(62 5k3/M?) ObITa OTMEYEHA 3a TIPeIeIaMU OATUMETPU -
YyeCcKoit 30HbI pacnpeaeeHrs] OblYKa-Kpyriisika — Ha
nryoune 27 M. Ha rmyoune 10—11 M, roe 66011 o6Ha-
PYXKEHBI TUUMHKM KPYTJISIKA, YUCICHHOCTh TMYMHOK
ObIYKa MaJIOTo He npesbiuana 10 5k3/m2.

OBCYXIEHUE

BuI4ok-KpyTisiK XapakTepu3yeTcs Kak COJIOHOBa-
TOBOIHAsI, MTOHHAs, MaJIOIIOABUKHAsI, OCEAIast Phl-
0a (Treutuk, 2003, 2007), coBepluaroliass MUTpaliiu
Ha pacCTOSTHHE HECKOJIBKMX COT METPOB JICTOM M 10 He-
CKOJIbKMX KMJIOMETPOB MO3AHEN OCEHbIO U paHHE
BecHoii (Olenin et al., 2017). I'myOuHBI, Ha KOTO-
PBIX 00UTAET OBIYOK-KPYTJISIK B POCCUMCKOM YaCcTHU
FOro-Boctounoit bantuku, He nipeBbinaT 15 M (Toei-
ik, 2003, 2007). YuuTeiBass OTHOCUTEIBHO KOPOT-
KU1 CPOK, 3a KOTOPBIil 3TOT BUII OCBOMJI BCE IT00Epe-
Xbe BanTuiickoro Mopsi, mpencTaBIsIOCh BEPOSTHBIM,

YTO €T0 pacIpoCTpaHeHNe BHYTPH 3TOTO BOMOEMA TaK-
Xe OBUIO CBsI3aHO C OammacTHeIMM Bomamu (Olenin
etal., 2017). OgHako B COBOKYITHOCTU BEepTUKaJIbHasI
HOYHAsI MUTPAINS TMIMHOK B TIOBEPXHOCTHBII CJIOM 1
CEBEpPHOE HAaIpaBJIeHUE TOBEPXHOCTHOTO TEYECHUS Y
BOCTOYHBIX OeperoB baaTuku B 3HAYUTENILHON CTe-
TIEHW MOTJIA COACHCTBOBATh €TO PACCEICHMIO.

BniepBbie MaccoBoe MOsSIBICHUE TMYMHOK KPYTJISi-

Ka B ITOBEPXHOCTHOM CJIO€ B HOYHOE BpeMsI IIPU MOUTH
TIOJTHOM MX OTCYTCTBUM AHEM (209 pOTUB 2 9K3.) ObLIO
obHapyxxeHo XeHciaepoM u Ixyne (Hensler, Jude,
2007) B pe3ynbTaTe MXTUOILIAHKTOHHBIX MCCICA0BA-
Huit metom 2000—2005 rT. B paitone Benmkux Ame-
puKaHCKUX 03€p. JIHeBHBbIE JOBBI B uioHe 2005 T.
npoBomuian B 09:30 u 18:00, Hounsle — B 23:00 u
02:30. Brima BeICKa3aHa THUITOTE3a O TOM, UTO HOY-
HOE MOsIBJIEHUE JTUYMHOK KPYIJISIKa B TIOBEPXHOCT-
HOM CJIO€ SIBJISIETCSI UX CYTOYHOM BEPTUKAIBHOM MU-
rpanmeii, 00ecreynBaroIeii IUCITIEPCHIO U paccesICHNe
0Cc00€eii, a TakKe CITOCOOCTBYIOIIEN MOMCKY KOPMOBBIX
OPraHU3MOB WU N30eraHIIo MU XUIIHUKOB. [1o MHe-
HUIO YKAa3aHHBIX BhIIIEC aBTOPOB, IJIMHA BHUIOBJICHHBIX
ocobeit (6.5—8.9 MM) Moria OLITh ONTUMAaJILHOMN
IJISI HOYHOTO IOObEMA K IMOBEPXHOCTU JTUYMHOK
pBIO, TUIIEHHBIX TJIaBaTeIBHOTO My3bIps. B Kage-
CTBE TOJATBEPXKIECHUSI 3TOTO BbIBOJA OHU TPUBEIUN
CCBIJIKY Ha JJabopaTOpHBIe UCCIEI0OBAHNS MOBEIE-
HUS TUIMHOK Kpyriasika (JloraueB, MopaBuHOB,
1979), cornacHo KOTOPBIM CKOPOCTbh TJIaBAHUS JIU -
YUHOK KPYTJIsIKa pe3K0o Bo3pacTasa (IIOUTH B IBa pa3a)
npu gocTikeHuu TL 6.0—6.2 MM. JlaHHbIE HACTOSILIETO
BOIPOCHI UXTUOJIOTUU Ne 3
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Puc. 5. MakcumaibHast YMCIIEHHOCTh JUYMHOK OblYKa Majioro Pomatoschistus minutus y poccuiickoro mmooepexns: KOro-Bo-
crounoil banruku: (I ) — Ha akBaTopuu cbéMKH, (| J]) — B pailoHe MOMMKHU OblYKa-Kpyrisika Neogobius melanostomus,

(—), (---) — TOMMHOMUAJIBHBIE TPEHIbI.

ucciaegoBaHus 110 JJIMHE JIMYMHOK 6mea—prerKa n
HOYHOMY BpeMEHU VX TIONMKM Y TTo6epeskbst FOro-Bo-
CTOYHOI BanTHKM MpakKTHIeCK NASHTUTIHBI pe3yIbTa-
TaM, paHee HojiydeHHbIM XeHcaepoM u JIxyne (Hens-
ler, Jude, 2007).

CornacHo 3KCIIepUMEHTaM 110 MHKYOaLluy UKPHI
ObIUKa-Kpyrisgka Oantuiickoil monynsauun (boHu-
clIaBckas u ap., 2014), nimHa TMYMHOK B MOMEHT BBI-
KJIeBa cocTaBiisieT ~ 5.0 MM, a ITocJie pe30pOIuu XKe-
TogHOoro memka — 8.5—11.4 mMm. Takum obOpa3oM B
cliydae CITOCOOHOCTHU JUYMHOK KPYIUIsIKa BCEX pas3-
MEPOB IIOJHUMAThCSI HOYBIO B TOJIIIY BOIBI IMAIa30H
IUJIMHBI OTJIOBJIEHHBIX 0COOEM COCTaBIISLI OBI OT 5 MO
11—12 MM, 4yero 3apeructTpupoBaHo He Ob110. [ToaTo-
MYy MOXHO MOJIaraTh, YTO YMCJIO JUMIYMHOK KPYIJISKaA,
BBUIABJIMBAE€MbIX B HOYHbBIEC YaChl, HE SIBJIIETCS ITOKa-
3aTejieM YUMCIEHHOCTU IMOTOMCTBa 3Toro Buaa. Omn-
HaKO UX IIPUCYTCTBUE SIBIISICTCS MTOKa3aTeIbCTBOM
€r0 pa3MHOXEHUS, U OTCIONAa — HAJIWIUSI CAMOBOC-
TIPOU3BOISIIIEICS TTOIYJISILIMU 3TOTO BM/Ia B I0TO-BO-
CTOYHOI1 yacTu bantuiickoro Mopsi.

1 BEISICHEHUST BOIIPOCA O HAJTMIMK WM OTCYT-
CTBUM BJIUSTHUSI THBA3MBHOTO BUA Ha a0OPUTESHHBIX
roouua paHHUX CTaauil pa3BUTUS HEOOXOIMMO BBI-
SICHUTb, HACKOJIBKO MEepPEKphIBACTCS OaTUMeTpUUe-
CKO€ pacripele/ieHue UX JUUYNHOK. JIJIs1 3TOro MaTe-
pyaJibl HACTOSILETO MCCIIeIOBAHMUS IOIIOJIHEHBI pa-
Hee onybirkoBaHHbIMU maHHBIMU (Karasiova, 2016)
3a ntonb 2014 1. 10 TOPU3OHTAIILHBIM 00JIOBAM NPH-
OpexHbIX nyouH 1.0—1.5 M. YcTaHOBIJIEHO, YTO JIM-
YMHOK OBbIYKAa OOBIKHOBEHHOIO 1 ObIYKa YEPHOIO B
OOJTBIIIOM KOJIMYECTBE OTJIABJNBAJIM Y caMOTo Oepera

BOIMIPOCHI UXTHUOJIOTUN  Tom 62  Ne 3 2022

1 OYEHb penKo — Ha rmyouHax >10 M. JInuuHKU no-
MUHAHTHOTO OblUKa MaJIOT0 ObUIM MHOTOYNCJIEHHDI
Ha BCelt aKkBaTOPUM ChEMKM; X OTJIABIMBAIU HA [Ty~
ounax ot 1.0—1.5 1o 40—50 M. TakuM oO6pa3zoMm, JIMINH-
KM 3TOTO BUJA UMEJTM HauOOJIbIIYIO IUTOIIAAb PaCcpo-
CTpaHeHUsl, MPUYEM MUK UX YUCJIEHHOCTU B pa3HbIe
rojibl GUKCUPOBAJICS Ha pa3HbIX NIyOMHax (cMmela-
sach ¢ 10—20 m mo 20—30 m).

JIM4HKM KpyTisika ObUTN 0OHAPYKEHBI B JOBOJIb-
HO y3KOM auarna3oHe ryouH — 10—17 M. Toyibko npu
nepBoii monMke ero IMIMHKY B 2004 1. (mryouHa 10 M)
OITHOBPEMEHHO Ha 3TOM XXe ITyOnHe ObITa 3apruKCUpo-
BaHa camasi BbICOKasi YMCJIEHHOCTh JUYUHOK ObIU-
ka-Manoro (184 sx3/m?). B 2017 1. riyOUHBI ¢ MaK-
CHMAaJTbHOM YMCIICHHOCTBIO STUX BUIOB HE COBITAIATN
(14 5k3/M? Ha miyouHe 10 My Kpymisika 1 62 5K3/M2 Ha
nryouHe 27 My ObIYKa Majoro).

KonebaHust 4McIeHHOCTU JUYUHOK OblUKa Ma-
JIOTO MOTJIU 3aBUCETh OT HEPEAKOTO JJIsl UCCIEN0-
BaHHOTO paiioHa YepeI0BaHUs MPOLIECCOB alBELTUHTA
U nayHBeJIMHTa. OCOOEHHOCThIO TEPMUUECKOTO pe-
KuMa banTuku sBisieTcsl CylliecCTBOBaHWE JIETOM XO-
JIOMHOTO MPOMEXYTOUHOTO CJI0S1 MEXIY MOBEPXHOCT-
HBIMU U TPUAOHHBIMU Bogamu (IapomeTeoposiorusi 1
ruapoxumMusi Mopeii, 1994). B ronbl akTuBU3allMy IPU-
OpEXHOTO anBeJJIMHIA BOMbl XOJOAHOIO MPOMEXY-
TOYHOTO CJI0S1 U3 OTKPBITOM YaCTU MOPSI MOTJIU TIPOHU -
Katb Ha nryouHbl 50—20 M, YTO TUMWYHO IJISI POCCHIA-
ckoit 30HbI IOro-Bocrtounoit bantuku (I'ojseHko,
TlNonenko, 2012). DTu mpouecchl CHUXKAIOT TeMIlepa-
TYpy BOIbI B IPUIOHHOM CJIO€, 3aIepK1Basi CO3peBa-
HHE MOJIOBO3PEJIbIX OCOOEI U 3aMelIsisl pa3BUTUE Bbl-
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METaHHOM MKPHl MECTHBIX BUIOB OBIMKOBBIX (Karasio-
va, 2016). ITociencTBeM MPOHUKHOBEHUSI BOI U3
3TOTO CJIOS B IIPUOPEXKHYIO MEIKOBOIHYIO 30HY MOIJIO
OBITh COKpAaIlleHUE TUIOIAIN ¢ OJIarOIPUSITHLIM IJIst
pPa3MHOXEHUsI ObIYKAa MAaJIOTo TeMIIepPaTypPHBIM PEeXu-
MOM. 3Ha4YuTeIbHAsI POJIb TEMIIEpaTypHOTO (pakTopa B
KOJIeOaHUSIX YUCIIEHHOCTU U TUIOIIAAU pachpesne-
JIEHUS JMYMHOK ObIYKa Majoro Obljaa MpociieKeHa
paHee (Karasiova et al., 2002) no maTepuajgam UIOJIb-
ckmx cbeMOK 1999 n 2000 rT., KOoTHa TUMIMHKA ObIYKa-
KpYyTJsKa enié He ObUTA OOHapyXeHBI. B cBsI3M ¢ Tem
YTO pachpenesicHue JIMIMHOK OBIYKa-KpyIjIsiKa JIM0O
HE COBITAIAJIo ¢ pacrpenesicHueM ObIYKa MaJioro, JIM0O
COBITAJAJIO JIMIIb B MaJIOM YacTU 30HbI OOUTAHMS TI0-
cienHero (ryouHsl 10—17 M), KOHKYPEHIIUST MEX-
Iy TMYMHKaMU ObIYKa MajloTo M ObIYKAa-KPYyTIISIKa
3a KOPMOBBIE pecypchl MX MECTOOOUTAHUM TIpe-
CTaBJISIETCS. MaJIOBEPOSITHOIA.

Imy6unbl 607ee 25—30 M MOTyT paccMaTpyBaThCs
KaK 30Ha pYCKa IS pa3MHOXEHMSI ObIYKa MaJIOro M3-
3a BO3MOXHOCTH IIPOHMKHOBEHUST U3 ITPOMEXYTOU-
HOTO CJIOSI XOJIOMHBIX BOJ, TeMITepaTypa KOTOPKIX 3a-
BUCHUT OT CYPOBOCTH NpPEIIISCTBYIONIEH 3UMBI. Jlaxke
HEeOOJIbIIIOE TIOHUKEHUE TEMITIEPATyPhl BOJbI HAa 3TUX
NIyOMHAaX MOTJIO OBITh IPUYMHOI CHIDKEHUSI CKOPO-
CTH POCTa JIMYMHOK, YTO M HAOII0AAJI0Ch B paccMaT-
puBaeMble roabl. E1I€ B OobIieii CTeTIEeHU YSI3BUMBI
HEpPECTOBBIE OMOTOITBI TOOMU Y Oepera Ha NTyOMHax
1—2 M. OHM MOTyT (PYHKIIMOHMPOBATH TOJIBKO B YCIIO-
BUSIX IJIUTEJIBHOTO COXpaHEHMsI MaJlOBETPEHOU ITo-
TOIbI U pa3pylialoTcs Jaxke Ipu caadboM mropme. Omn-
TUMAaJIBHOM 30HOM IIyOMH, 3alIUIIEHHOM KaK OT IIPO-
HUKHOBEHMST XOJIOMHBIX BOI MPOMEXKYTOYHOIO CJIOS,
TaK U OT BO3IEHCTBUS IITOPMOB, B 30He PD, 110-BU-
IVUMOMY, SIBJISIETCS OaTUMETPUYECKUII muarra3oH OT
10 mo 20—25 M. JInumHKM OBIUKa-KpPYyTJsika B pac-
cMaTpUBaeMBbI€ TOIbI OBIJIN BLIJIOBJICHBI B IIpeaeax
9TUX TITyOUH.

MHuBa3nio yykepoaHbIX BUIOB-aKBAOMOHTOB ITPU-
HSITO pacCMaTpUBaTh KaK BaXKHBIN (PaKkTOp, CITOCO0-
CTBYIOIIMI TpaHCchOpMaLlMX BOMTHBIX 3KOCUCTEM
(Carlton, 1996; Olenin, Leppékoski, 1999). Uccreno-
BaHus B Ilyiikoii OyxTe ImaHbCcKOro 3aiMBa nmokasa-
JIW, 4TO MOJIOBO3PEJIbIii OBIYOK-KPYTJISIK CIOCOOEH
BBITECHSITH a0OpPUTCHHBIE BUIABI TOOMMA — OBbIYKa
YE€pHOTro, OBIYKa OOBIKHOBEHHOTO U OBIYKA MAJIOTO
(Skéra, Reznik, 2001) — u naxke KOHKYpUpOBaThb C
peuHoii kambanoii Platichthys flesus 3a KOPMOBBIE pe-
cypeol [manbckoro 3anuBa (Karlson et al., 2006). Dto
MOXET OBITh CBSI3aHO C BBICOKOM YMCJICHHOCTBIO OBIY-
Ka-Kpyrisika 7L > 8 cM B MOJIBCKUX BOAAX, JOCTUTAB-
et 6osee 350 5x3/100 m? (Sapota, Skdra, 2005). Mak-
cuMaJibHasl JJIMHA ITOJI0BO3PEJIOTO ObIYKA-KPYTJISIKA
3HAUYUTEIbHO MPEBLILIACT TAKOBYIO Y P. minutus v P. mi-
crops: cooTBeTcTBeHHO 25.9 1 6.0 cm (Teomuk, 2007).
OTCcyTCTBYE JAHHBIX 0 YMCIEHHOCTH BCEJICHIIA B 30HE
P® noka He 103BOJISIET CAEJIaTh BHIBOALI O BOBMOXHO-
CTU KOHKYPEHIINU MEXIY STUMU BUIAMHU 32 HEPECTO-
BbI€ YYaCTKU B MEJIKOBOIHOM 30HE.

M3MmeHeHrsT YMCIEeHHOCTH KaK a0OpPUTeHHBIX IT0-
OuunI, TaK ¥ BCEJICHIIA MOTJIM OIPEAEIISIThCS BO3EH-
CTBHEM KoMILIeKca (pakTopoB. B mocienHue necsaTu-
JIETUSI TPOUCXOIUIIO YCUJIEHYE TIPOLIeCCOB 3BTPOGhU-
Kauuy B [ TaHbCKOM 3a/IMBE W €TI0 IPUOPEKHOM 30HE
(Lysiak-Pastuszak et al., 2004). ITo-BugumMomy, 3B-
TpodHuKaus CIIocoOCTBOBaNa U3MEHEHUSIM BUIO-
BOI'O COCTaBa MaKpo(UTOB, OMOMACCHI U TIPOIYKLIMU
3o006eHTOCa (Kruk-Dowgiallo, Szaniawska, 2008; T'op-
oyHoBa, EciokoBa, 2020; I'yce, 2020). D1 u3MeHeHUsI
MOTJIY IPSIMO MJIM KOCBEHHO ITOBJIMSITH Ha COCTaB ITH-
1M OBIYKA-KPYTJIsiKa, B AUETY KOTOPOTO BXOISIT pa3-
HOOOpa3Hble BUIbI OSCIIO3BOHOYHBIX: OT aM(UIIO
(Amphipoda) no n1BycTBOpYaThIX MOJUTIOCKOB (Bival-
via, Dreissenidae) (Corkum et al., 2004; Cooper, Ru-
etz, 2009). ITpu 3TOM yCTaHOBJIEHO, YTO KPYIJISIK MTOCJIE
MeTaMopd03a yKe caM CTAaHOBUTCSI 3HAYMMBIM KOMITO-
HEHTOM TIMTAaHUSI MOPCKUX MNTUIl, B OCHOBHOM Iia-
nenb Ardea cinerea 1 6akitaHoB Phalacrocorax carbo, a
TakKKe TaKUX pbIO, Kak cynak Sander lucioperca n
okyHb Perca fluviatilis (Jakubas, Mioduszewska, 2005;
Rakauskas et al., 2013).

I1pu nmnanupoBaHUM HOBBIX MCCICHOBaHWI HEOO-
XOIMMa OpraHU3aLMsI KOMITJIEKCHBIX paboT, BKITIOYAKO-
LIMX U3ydeHUe pacrpeacaeHs 1 OLIEHKY YMCIICHHOCTH
MOJIOBO3PEJION YaCTH MOMYJISLIMI KPYIJISIKA, ITPOBEe-
HHUE HOYHBIX UXTUOIJIAHKTOHHBIX COOPOB €T0 JIMYMHOK
C LEJTBIO OTPEAE/IUTh IIPOAOIKUTEIBHOCTh CE30HA Pa3-
MHOXEHHUSI M MECTOIIOJIOXKEHUSI HEPECTOBBIX OMOTO-
OB, a TAaKXXe BeJIcHNE MOHUTOPUHIA OCHOBHBIX a0HO-
TUYECKUX (DAKTOPOB Cpelbl (TeMIIepaTypa, COJIEHOCTBD).
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B poccuiickux Bogax SIToHCKOro MOpsi MHOTOUIIIBIN Kepuak Myoxocephalus polyacanthocephalus BcTpeda-
eTcd Ha iyouHax 6—640 M ripu temiiepatype —1.2...+15.5°C. Ero ce30HHbIE MUTPALIMU HOCAT IIPEUMYILIE-
CTBEHHO OaTuMeTpruuecKuii xapakrep. LLInpoTHbIe MUTpAIIUKM SBHO ITPOCIIEXKUBAIOTCS TOJIBKO B CEBEpO-3a-
mamHoi#t yacty TaTapcKoro MpoJMBa U B OCGHHMI MEPUOI UAYT B HAIpaBJICHWM Ha 10T, B BECEHHUM — Ha
ceBep. 3MMOit MHOTOUMIVIBIN KepyaK B Macce n3beraeT OXJIaKAEHHYIO 10 OTPULIATEIbHBIX 3HAYEHUI TeMIlepaTy-
DBl BEpXHIOIO YacTh IIeTb(da, IPEeAroInTast ero HIKHIOIO YaCTh M BEpXHUIM OT/Ie]T MaTepUKOBOTO CKJIOHA. JleToMm
KOHIIEHTPUPYETCSI B BEPXHE U CpenHeil yacTsx meabda. Mosonb 6ojiee 3BpUTepMHa, YeM B3pOCIible 0cO0U, U

BO BCE CE30HBI ITPUACPKMBACTCA ].He]II:(I)OBOfI 30HbI

Karouesvie cno6a: MHOTOUTIBIN Kepuak Myoxocephalus polyacanthocephalus, pacrpeneneHue, INIOTHOCTD,
MUTpaIN, TeMITepaTypa, IyorHa, pa3Mepsbl, SImoHCKoe Mope.
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MHorourisiii Kepuak Myoxocephalus polyacantho-
cephalus — HarOoJiee KPYITHBIN TpeACTaBUTENIb CEMEM-
ctBa poratkoBhix (Cottidae), MaccOBBII 3JIMTOPAIb-
HBIN, ITMPOKOOOPEATHLHBINA BUI, OOMTAOIINI B OTKPBI-
ThIX Bojgax Tuxoro okeaHa, B bepruHroom, OXoTCKOM,
1 SIMOHCKOM MOpSIX, a TaKKe BCTpeYalolIuiics B
apktudyeckux Bogax (Jlmunoepr, Kpaciokosa, 1987;
Amaoka et al., 1995; HoBukoB u ap., 2002; Mecklen-
burget al., 2002; ®emopoB u ap., 2003; CokonoBCKMIA
u ap., 2007; IMapunx u ap., 2014). B HacTosI1Iee BpeMsI
B HaMOOJIbIIIC CTENeHU paclpenesieHe 3TOro Buaa
M3Yy4EeHO B CeBepHBIX YacTsax apeaia (Tokpanos, 1981,
1986; bopen, 1997; I'vnkoB, XoBaHnckuii, 2001; OpJios,
2010; ToxkpanoB, OpJos, 2013; AHgpoHOB, JaTcKuii,
2014; Matsees, TepentbeB, 2016). PacnipeneneHue
MHOTOUIJIOTO Kepyaka B JIIIOHCKOM Mope HCCIea0-
BaJIY JINLIb B OTHEJIbHbIE CE30HBI HA I0Te POCCUNCKUX
Boxd — B 3ail. [letpa Benukoro (ITaHuenko, 1999; Ian-
yeHko, Ilymmxa, 2004; ITanyenko, 3yeHko, 2009) u
otyactu B Bomax CeepHoro Ilpumopbst (KamuyruH,
1998). OnHako HU B OMHOM 13 U3BECTHBIX HAM paboT
IIPOCTPAHCTBEHHO-BPEMEHHASI IMHAMMKA pa3Mep-
HOTO COCTaBa HE pacCMOTpEHa.

Llenp paboTHl — OXapaKTepH30BaTh 3aKOHOMEP-
HOCTH CE30HHOTO paclipene/ieHruss MHOTOUTIJIOTO Kep-
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yakKa Ha pa3HbIX CTaAusIX pa3BUTHS B aKBaTOPUU BCeit
poccuiickoii 30HbI AIMOHCKOTO MODSI.

MATEPUAJI U METOIUKA

B pabote ncronb30BaHbl MaTepUaibl JOHHBIX Tpa-
JIOBBIX CHEMOK U KOHTPOJIbLHBIX TPAJICHUIA, BLIIIOJTHEH-
aeIx TUHPO B poccniicknx Bogax AAmoHCKOTO MOpST B
pasHbie ce3oHbl 1981—2017 rr. ITpoaHanM3MpoBaHbI
nJaHHble 10618 TpaneHwuit Ha 1eTbde U MAaTEPUKOBOM
CKJIOHE Ha IryonHax 2—935 M, n3 Hux 5542 commpoBoOxXK-
JaJiu U3MepeHUeM MPUAOHHOMN TeMIepaTyphl BOJBI.

TpasieHUs1 BBITTOJHSIIA JOHHBIMU TpajaMU C MSIT-
KUM TPYHTPOIIOM pPa3HbIX KOHCTPYKIMIA CO CKOPO-
cteio 1.8—3.5 (B cpennem 2.7) y3na. 11 moaydeHusI
CPaBHUMBIX PE3YJIbTATOB YJOBbI MHOTOMIJIOTO Kep-
Yaka B KaXXIOM TpaJie IIepeCUYUThIBAJIM Ha IJIOTHOCTh
o bopmyie: P= B/S, roe P — IUIOTHOCTH (yaenabHas
YUCJIEHHOCTD), 9K3/KM?%;, B — yJoB, 3K3.; S — IUIO-
manb TpAIEHUS, KM2; KO3(POULUEHTHI YIOBUCTOCTU
MIpH TIepecdETe He BBOIMIIN.

I1pu aHanM3e ce30HHOTO pacHpeaeeHUsT YIUThI-
BaJIy JieJIeHUe Ha TUAPOJIOTUYECKHE CE30HBI IO Kjac-
cupukanum 3yeHko (1994): 3umMHuUi1 niepuon — SIH-
Bapb—(deBpaib, BeCCHHUIT — MapT—arpeib, JIETHUN —
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MAHYEHKO, BAOBUH

Yucno tpanenuii (N) u usydeHHbIX ocobeii () MHOroumioro Kepuaka Myoxocephalus polyacanthocephalus B pa3Hble ce-

30HbI 1981—2017 rT. B poccuiickux Bomax ArmoHCKOro Mopsi

3uma BecHa Jleto OceHb
InyGuHbI, M
N n, 9K3. N n, 9K3. N n, 9K3. N n, 9K3.

2-5 55 18

6—10 2 4 352 2 68
11-20 9 43 67 709 87 136 13
2140 23 11 303 319 1423 949 189 187
41-60 74 37 235 467 909 1040 127 120
61—80 65 12 226 872 899 1626 125 463
81—-100 62 29 193 518 368 283 76 214
101—-150 115 47 312 803 367 169 107 282
151-200 75 98 209 798 117 22 89 335
201-250 64 218 244 1193 157 20 88 208
251-300 86 297 134 284 75 9 72 90
301—400 125 180 281 721 133 1 97 130
401-500 82 48 220 205 93 65 52
501-700 60 21 230 74 83 64 9

701-935 8 61 12
Bcero 850 998 2695 6321 5740 4208 1333 2103

WIOHb—CEHTSIOPb, OCCHHMI — HOSIOpb—IeKa0ph; Maii —
IIEPEXOMHBIN MECSI] MEXIY BECEHHUM U JICTHUM Ce-
30HAMM, OKTSIOph — MEXIY JJIETHUM U OCeHHUM. O-
HaKo, IO HAIlIUM JaHHBIM, B ieKabpe MHOTOUTIIBII
KepyakK B Macce yKe CMellléH K MecTaM 3MMOBKH, a
B MapTe el He TMMOKUIAAET UX. DTO BIOJIHE 3aKOHO-
MEpHO, TaK KaK B IeKadpe AesITeIbHBIN c10i STmoHCKO-
IO MODPSI YK€ OXJIAKIEH 10 OJIM3KMUX K 3SMMHUM MECSIIIaM
3HAYEHMIT, a MAaKCUMAJIBHOE €ro OXJIAKAECHUE ITPOUC-
XOIUT, KaK mpaBujio, B ¢eBpare—mapte (JIyuuH,
2007). B utore Mbl IPUHSIIN CIEAYIOIIYIO XPOHOJIO-
TUI0 CE30HHOI PUTMHUKU pachpeieyieHUsI MHOTO-
UTJIOTO Kepyaka: 3uMa — JeKabpb—MapT, BeCHa — all-
pelnb—Maii, JIeTO — UIOHb—CEHTSIOpPDh, OCEHb — OK-
TSIOpb—HOSIOPb.

AHallN3 NPOCTPAHCTBEHHOTO paCHpeIeIeHUsS] BbI-
TOJIHEH C MCITOMb30BaHWEM ITPOrpaMMHOIO I1aKeTa
Surfer. PasMepHBIi COCTaB MHOTOMIJIOTO KEpUaKa oXa-
paKTepM30BaH IO pe3yabTaTaM IpoMepoB (abCOITIOT-
Has giauHa — T1L) 13630 3x3. Unciao TpajaeHuii B pas-
HbIE€ CE30HBI 10 AUAIIa30HaM DIyOUH U YMCIIO U3yUeH-
HBIX 0CO0ei MpuBENeHBI B TAOIUIIC.

PE3YJIBTATbBI U ObCYXIAEHHWE

B poccuiickux Bogax SMOHCKOTO MOpSI MHOTO-
Wb KepYaK OTHECEH K 3JIUTOPAIBHO-CYOIMTOpaIb-
HOM TPYNIIMPOBKE PBIO, IIPENCTAaBUTEIN KOTOPOI
o0uTaloOT B IIpeaeiax Bcero nenabda, omHaKo Mpe-
IMOYMTAIOT €T0 HMKHIOI YacTh W BEPXHUM OTHEI
MaTepUKOBOTO CKJIOHA, HO BCTPEYAIOTCS U ITy0XKe.

JletoM ng TakKuUX BUIOB XapaKTEpHO mepemele-
HHE B CTOPOHY MEHBIIMNX IITyOWH, 3UMOM — B CTO-
pony 66abmux (Comxomarosn, 2008).

Hau6Gonee mupoko Mo akBaTOpUM MHOTOUTIIBIN
Kepyak pacrpeiesieH B JIETHUM HAryJIbHbII TTepuo
3a CUET OOJIBIIIETO OCBOEHUSI CEBEPHBIX obOacTeit
(puc. 1). B aTo Bpems B Bomax TaTapckoro mmpoJjinBa
OTMEYEHbBI €ro 3HaUUTEIbHbIE CKOTUIeHUs. JIJist naH-
HOTO paiioHa XapaKTepHO HaJIMuue IIUPOKOM IIe/Tb-
¢oBOI1 30HBI, B KOTOPYIO CO CTOPOHBI MAaTEePUKOBOTO
CKJIOHA MHOTOMIJIbI KepyaK CMeIaeTcsl Mocie 3u-
MoBKU. [IIpokwmii 1iejib¢ nMeeTcs U B I00KHOI YacTu
paiioHa — B 3ai. [letpa Benaukoro, rie J1eToM Takxke
OTMEYEHbI CKOIUIEHWS MHOTOUIJIONO Kepyaka, XOTs U
He CcToJIb 3HauuTeNbHbIe. B 3ai1. [leTpa Bennkoro MmHO-
TOUTJIBIM Kepyak JIETOM ObUT pacnpeaeiéH mo akBa-
TOpuU OoJiee paBHOMEPHO, YeM B KyToBoM yactu Ta-
TapCKOTO MPOJIMBA, IlIe €ro OTHOCUTEIbHO BBICOKHE
YJIOBbI OTMeYaJiid TOJIbKO C MaTEPUKOBOI CTOPOHBI. B
OCTPOBHOI aKBaTOPMU CKOIUIEHWS MHOTOUIJIOTO Kep-
yakKa pacriojlarajiich I0XKHee KyTOBOI 4acTUu MPOJIv-
Ba, B KOTOPOIi OHU BOBCE He ObLIM OTMEYeHbI. B 11eH-
TPaJILHOM y4yacTKe MaTEPUKOBOM aKBaTOpUH, B BOAAX
CeBepHoro I[IpuMopbsi, HandoJjiee BHICOKHME YIOBBI
BHJa OTMeYasiu, Kak ITpaBUIO, B €ro BEpXHEU YacTu.

Bo BpeMs1 oceHHero nmoxosjiofaHusi Haubosee 3a-
METHOE MepepacliipeneicHIe CKOTUIEHNIA MHOTOUTIIOTO
KepJyaka OTMEUEHO B MaTepHKOBOM akBaropuu Tarap-
ckoro npoJyimBa (puc. 1r). Cambie ceBepHbIE CKOTLIe-
HUS Y MaTepUKOBOTO MOOEPEXKbsT BOOOIIE TTOKUIATN
aTOoT paiioH. Cyns Mo pe3KoMy BO3PACTaHUIO TUIOTHO-
Ne3d 2022
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CTH I0XKHEE KYyTOBOTO paiioHa, TPOMCXOIUIIO BIIIEJIOHU-
pOBaHHOE CMEIIIEHUE BCEX PbIO, HAryJIMBaBIINXCS
Ha 3aIagHOM yJyacTKe KyToBoii yacTtu. K nmekaopio
9Ta MUI'pallMs B OCHOBHOM 3aBeplianach. Beposr-
HO, TIPU CMEHE CE30HOB IOBBIIIAETCS MUTPAI[AOH-
Hasl aKTUBHOCTb M arperupoBaHHOCTb IPYIITMPOBOK
MHOTOUIJIOTO Kepyaka.

OTx0m MHOTOUIJIOrO KepyakKa Ha 3UMOBKY U3 Ky-
ToBOIt yacTu TaTapcKoro mpoJimnBa CBsI3aH C €ro MeJi-
KOBOITHOCThIO. B X0mogHBII IIepron y IMobepesKbs
o-Ba CaxajauH npeanoYynTaeMbIi paiioH OONTaHUSI
MHOTOUTJIOTO KepyaKa CyLleCTBEHHO HE U3MEHUJICS
(puc. 1a), mpou3oluia JIUIIbh MATPALs pEIO Ha 3IMOB-
Ky B CTOpoHY mryookoBomHo# 30HBL. KmM CeH Tok
(2001) paHee Takke oTMeUYasl, YTO MHOTOUTJIBIM Kep-
yak y nobepexkbst 0-Ba CaxajJIrH He OTHOCUTCS K BU-
JIaM, CMEIIAIoNINMCS Ha 3MMOBKY B 00Jiee€ CEBEpHBIE
WIn B 60Jjiee 10KHbIe ydacTKU. OaHAaKO y MaTEpUKO-
BOT0 MO0OEpeXbs MPOU30IIJIa OTKOUYEBKA TOpa3mo aa-
JIee Ha 10T. B pe3ynbTaTe B mpuJjieraiolieii ¢ ceBepa
K TpaBep3y M. 30JI0TO# INMyOOKOBOJHOM aKBaTOPUU
CKOILUICHMSI MHOTOMIJIOTO Kep4yaKa He OTMeUYeHBI. Pa-
Hee yXe ObUIO MoKa3aHo, YTO B TaTapCcKOM MpOJIMBE
MHOTOUIJIbIM KepyaK B 3MMOBAJIbHbII MEpUO C Ma-
TEpPUKOBOII CTOPOHBI OOpa3yeT CKOIUICHHUS B OoJjiee
HU3KMX IIUpoTax (Hmke 48° C.II.), 4YeM CO CTOPOHBI
octpoBHoro nodepexbs (Kum Cen Tok, 2001).

B BeceHHUit mepuon NpoxoauJi MpoLecc cMellle-
HUS phIO K MecTaM JIeTHero Haryja. B pesynbrare 06-
paTHOM MUTpaLUU 10 HAIpaBJIEHUIO K KyTOBOI YacTu
MaTepUKOBOIO I00epexXbsl TaTapcKoro MmpoJjiuBa B €ro
aKBaTOPUHU MOBBIIIAJIACH TNIOTHOCTH MHOTOUTJIOTO
Kepuyaka B OCHOBHOM 3a CUET CHUXKEHUS €70 YUCTIEHHO-
ctu B npwieramomux Bogax CesepHoro Ilpumopbs
(puc. 16). B ocranbHOIT aKkBaTOpUM CTOJIb CYIIIECTBEH-
HBIX MEXPANOHHBIX MUTPALINIA HE IIPOCIIEXNBAIOCH.

OcoOeHHOCTH pacnpeneyieHUsT pbi0 B pa3IMIHBIX
y4JacTKax akBaTOPUM BO MHOTOM OOYCJIOBJIEHBI OCO-
GEHHOCTSIMU pexkrMa Bol. I1o oKoHYaHUM TETIIOTO T1e-
puola roga B ceBepHoOit yactu Tatapckoro IpoyimBa
¢dopmupyeTcsl TOANIOBEPXHOCTHBIN CJIOi BOI C MO-
HIDKEHHOM TeMIIEpaTypoii U COIEHOCTHIO, OITyCKalo-
muiicgd 3a CYET 3MMHEH KOHBEKIINU B IIPUIOHHBIC
001acTU ¥ 00pa3yIOIIU XOJOAHBIN MOACTUIAIOIINI
cioit (3yenko, 2008). Haubonee olIyTMMO BIUSTHUE
aToro akropa mnpossisgercd 10 100-mMeTpoBoit n30-
0aTbl, HO 3aTparnuBaeT 1 0oJjiee IyOoKue CJIOU BOIBI.
IOxHee M. 30710TOM BIIMSIHME CEBEPHOIO PEXMMA BOII
MOCTEINEHHO ocjlabeBaeT 1 Hike 46° c.1u1. 1 Box Ipu-
MOPbSI TUIIMYEH MEHEE CYpOBbIiA TUAPOJIOTMYECKUIA pe-
KUM, B OCOOEHHOCTU JUISI PACHOJIOKEHHOIO Ha Iore
3ai. Ilerpa Bemkoro. AkBatopust TaTapcKoro mponm-
Ba y I0ro-3arajaHoro nobdepexkbst CaxaanHa B MEHbIIEi
CTeNeHU MOIBEPKEHA BIUSTHUIO MOANOBEPXHOCTHO-
IO CJI0SI BO, TaK KaK HAXOIMUTCS MO BO3IEHCTBUEM
Tértoro Llycumckoro TeyeHusl, MPOHUKAIOIIETO BAOJIb
SInoHcKkux 0-BOB. MOXHO pe3loMUpPOBaTh, YTO BEIpa-
JKEHHBIE IIIMPOTHHIC MUTPALIMA MHOTOMIJIOTO Kepyaka
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MPOCJIEXNBAIOTCS B TOM y4aCTKe MaTepUKOBOM aKBaTO-
puu, B KOTOPOM (pOpMUPYETCST XOJIOAHbBIN MOICTUIAIO-
it coil. Huke, B 30He cMellieHusT BOM, XapaKTePHbIX
IUISI MaTEpUKOBOI yacTtu Tarapckoro npojuBa U s
Boz, [TpyMopbs, MeXIY M. 30JI0TOM 1 46° C.111. CKOTLIe-
HUS PbIO COXPaHSIIOTCSI MOCTOSIHHO. JIeToM Ha 3ToM
Y4acTKe B CBSI3U C OTKOUEBKOI YacTH pbIO BIOJb MO-
Oepexbs Ha CeBEp UX MJIOTHOCTH ME€HEe 3HAYUTENb-
HbI, YEM B OCTaJIbHbIE CE30HBI.

3aMeTuM, 4TO Yy MHOTOUIJIOTO Kepyaka HepecT
IIOBCEMECTHO IIPOTEeKaeT B XOJOMHLINA mepuoid roja
(Tokpanos, 1984, 1986, 1988; bopel, 1997; HoBukoB
u ap., 2002; IManuyenko, Ilymuna, 2004; daTckmii,
2017). B poccuiickux Bogax SIImoHCKOro Mopsi OH, Kak
U B CEBEPHBIX palioHaX, IPOXOAUT, BUOIUMO, B HIK-
Helt yactu menbda. Cyast Mo onucaHHBIM CE30HHBIM
MUTpalvsIM, MaTepUKOBasi akBaTopus TaTtapckoro
MIPOJIMBa BhIIIIE M. 30JIOTOI HE MCTIOJIB3YETCSI MHOTO-
WUIJIBIM KepUYakKoM B KaueCTBE HEPECTOBBIX YYaCTKOB.
Ce30HHbBIC pa3/Inuus B IIPOCTPAHCTBEHHOM pacIipe-
JIeJICHUM MHOTOMIJIOTO KepyaKa, OMMCaHHbIE OJIsI TU -
XOOKEaHCKHUX BOJ CeBepHbIX KypuiabcKux 0-BOB U
IOro-Bocrounoit Kamuatku (Opios, 2010; Toxkpa-
HOB, OpnoB, 2013), oT4acTU CBSI3BIBAIOTCS yKa3aH-
HBIMU aBTOpaMU C HEPECTOBBIMU MUTPALIASIMU B XO-
JIOOHBII IIEpUOI roAa.

OO1IMM 11T BCEX CE30HOB SIBJISIETCSI CTAOMJIBHO
HU3Kasl INIOTHOCTh MHOTOUIJIOTO KepyaKa B HIDKHEM
obustactu CeBepHoro I[IpuMopns, B paiioHe 43° c.111., a
TaKXe CHUKEHHE ero MJIOTHOCTU B LIEHTPaJbHOM ya-
ctu 3ai. [1etpa Benukoro 3anagHee 132° B.1. TIpu Ha-
JIMYUU 00Jiee TUIOTHBIX CKOIUIEHUI B MPUJIETarOIIX
C 3amaja u BocToka Bogax (puc. 1). B mepBoM paiio-
He, Mexny 42-ii u 44-it mapajielisiMy, BeIpaxkeHa A1-
HaMMKa BOITHBIX MacC (BILUIOTH 10 CONPUKOCHOBEHUSI
TEMJIbIX U XOJIOMHBIX BOJ), B CBSI3U C YEM SIPKO MPOSIB-
JsieTcss MeaHapupoBaHue PpoHToB (SpumunH, [Toky-
noB, 1982; HukutuH, dbsikos, 2016). B cBs3u ¢ oco-
OEHHOCTSIMU TUAPOJIOTUM, B 3TOM paiioHe HabJroaa-
€TCsI pa3phIB B pacIpeleIeHN MHOTUX BUIOB PbIO, U
nxTHUoreorpacuyeckoe paliloHMPOBAHNE MOPCKUX BOI
ITpuMopbst 3a4acTy0 OpUEHTUPOBAHO Ha 43-10 Ma-
pauiens c.ul. (dymapes u ap., 1998; BnoBuH u ap.,
2004). CHmkeHue IUIOTHOCTY B LIEHTPaJIbHOI YacTu
3anuBa [leTpa Benukoro, Takxke oTMedaeMoe 1151 MHO-
ITMX BUIOB PBIO, OOYCJIOBJIEHO ITPOXOXKIACHUEM 31eCh
30HBI paznaeiia LMpKysuu Bon (3yenko, 2008). I1pu
CpaBHEHWU BOCTOYHOI 1 3aM1aiHOI aKBaTOpUii 3aJ1U-
Ba 3aMETHO, YTO BO BCE CE30HKI O0JIce 3HAYUTEILHEIC
IUIOTHOCTU MHOTOMIJIOIO KepyakKa OTMEYEHBI B €T0
3anagHoi yacTu, XoTs 3aj. Ilerpa Benukoro cuuraercst
I0XKHOI rpaHulieit ero pacnpocrtpadHeHus (JIuHadepr,
KpaciokoBa, 1987; HoBukoB m ap., 2002; Ilapun
u ap., 2014), yTo moapasymMeBaeT CHIXKEHUE YUCIICH-
HOCTH OOMTAIONIUX 31eCh PHIO B HAIlpaBJICHUU Ha
foro-3aran, K rpanune ¢ CesepHoit Kopeeii. Ykazan-
HOE BbIIeJIEHUE IOXKHOI TpaHUIIbI, BUAUMO, MTPOU30-
IIUTO B PE3yJIbTaTe€ OTCYTCTBUS JOCTYITHBIX JTOCTOBEP-
HBIX CBEICHUIT O COCTaBe PhIOHOI0 HACEICHMS B IIPUIIC-
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Puc. 1. [IpocTpaHCTBEHHOE pacnpeesieHrue MHOTOUIJIOro Kepuaka Myoxocephalus polyacanthocephalus B poccuiickux Bomax SmoH-

CKOI'0O MOp# 10 CE30HaM: a — 3UMa, 0 — BeCcHa, B — JIETO, T — OCEHb.

ralolux ceBepokopeiickux Bogax. Xots 3ai. I[letpa
Benvikoro HaxoauTcsl Ha CThIKE KJIMMAaTUYECKUX U 300-
reorpau4yecKux 30H, UCTbIThIBAsI BIUSIHUE COCSTHUX
aKBaTOPMIA, B 1I€JIOM €I0 TUAPOJIOTMYECKUIN pEXXM TH-
ruaeH mis Box [Ipumopsst (3yeHko, 1994, 2008). 3nech
B IEPUOJ UCCIIEIOBAHU MBI OTMEUaJIM MHOTOMIJIOTO
Kepyaka Ha MpeAroYnuTacMbIX UM IyOMHAX, B TOM YKC-
JIe ¥ B IIpOBEIEHHOM HanboJree 6Jim3Ko K rpaHuiie ¢ Ce-

BepHoii Kopeeil Tpajsienuun B koopauHarax 42°18” c.i.
130°45" B.i. (MPTK “duraps”, 26.08.2010 r., mry6uHa
60 Mm). OmHaKo 3Ta MTOMMKAa MHOTOUIJIOrO Kepyaka He
SABJISIETCS CaMOM I00KHOM, TaK KakK 3[IeCh Ha pacIioya-
ralolieMcsl HU>Ke cBajie TJTyOMH OTCYTCTBYIOT y4acT-
KU, IPUTOIHBIC 1T paOOThI MCIIOJIb3yeMbIMU HAMU
opyausiMu JioBa. Hanbosee roxkHasi monMKa OTMedeHa
B KoopauHaTtax 42°16” c.ur. 131°00” B.o. (PKMPT “By-
Ne3d 2022
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xopo”, 06.04.2000 1., my6uHa 372 Mm). 31ech, B paiioHe
131° B.A., pacnojiarajiich camble I0>KHbIE TOUKU Tpajle-
HU. YYUTHIBasl yJIOBbI MHOTOMIVIOTO Kepyaka BILJIOTh
IO TPAaHUIIBI ¢ KOpEeHCKMMI BogaM1, MOXKHO C OO0JIb-
ILIOI BEPOSITHOCTBIO MPEAITONIOXKUTD, YTO 3TOT BUI 001~
TaeT U HECKOJIbKO Jlajiee Ha 10T — B CEBEPOKOPEMUCKUX
BOAaX BOJIM3U UX TPAHULILI C POCCUIACKUMU.

Ce30HHAsE U3MEHUYMBOCTh OATUMETPUUYECKOIO pac-
npeaeeHnsT MHOTOUIJIOTO Kepyaka B OTJIMYKME OT IIv-
POTHOTO HE UMEET CTOJIb SIBHBIX PETMOHAJIBHBIX pa3-
Jmauii (puc. 2). Hambonee cxomHbIM 0aTUMETPUIECKOE
pacrpenenaeHue ObUIO B 3UMHUM TIEPUO, ITOCJIC PO-
LIEAIIEero “cTeKaHMs1” OOJbIICH YacTH phIO ¢ Hienabda
Ha MaTEepPUKOBBII CKIIOH. MUHMMAaJIbHAs IIyOMHA IO -
MOK MHOTOMIJIOTO Kepyaka cocTaBuia 25 M (puc. 2a). B
9TO BpeMsl B BepxHeil yacTu Iejibda MOBCEMECTHO
npeobiagana oTpuLaTeabHas TeMIiepaTtypa. E€ cpen-
Hee 3HayeHue B 1IeJIOM Ha niyouHax 10 60 M ObUIO TakK-
K€ OTpUlIaTeJIbHBIM. TakuM 00pa3oM, MHOTOMIJIBIHA
Kepyak 3MMOIi 130erajl BEIXOJ0KEHHO BepXHE 4aCcTh
menbda. Imyoxke 80 M, TIe BEIXOJTOXKEHHBIE 1O MUHY-
COBBIX 3HAYEHUI yY4aCTKU BCTPEYATHUCh JIUIIb SITU30-
JIWYECKH, €TO YJIOBBI CTaJll BO3pacTaTh, a HAOOJIb-
II1€e TUTOTHOCTY OTMedan Hiske 150-MeTpoBoii m300a-
ThI 10 385 M IpH C1a00NONIOXUTEILHOM TeMIIepaType B
ocHOBHOM B nipeneniax 0.6—1.2°C. OTMeueHHbIE MJI0T-
HOCTHU MHOTOMIJIOTO KepUyaKa B HIDKHEI YaCTH I1IeJIb-
¢a oT4acTM MOKHO CBSI3aTh C TTOAXOAOM PhIO HA He-
pecTuIMIla, a Ha MaTEpUKOBOM CKJIOHE, HIXKE IJIy-
omH ~200 M, — ¢ 3UMOBAJILHBIMU CKOILJICHUSIMU. B
Bogax KamMyaTKy 3MMOBKA OCHOBHOI MAacChl 3TOTO
BUIA TIPOXOAUT Y HIDKHEM IpaHUIBI 1Ielbga, Haxo-
IaIIeiics Ton BAWSTHUEM TEIUION ITPOMEXKYTOYHOIM
BOJIHOIT Macchl ¢ TeMmriepaTypoii >0°C (bopel, 1997).
B ocHOBHOM B HMKHEiT YacTH 1Iejib¢a U B Ipujiera-
IOIMX Yy4acTKaX MaTepUKOBOTO CKJIOHA IIPU IIOJIO-
>xuTesbHoM Temnepatype (1.2—2.5°C) ero HauGobIINe
YJIOBBI B 3UMHUIA TIEPUOI OTMEYEHBI U B TUXOOKEaH-
CKMX Bomax ceBepHbIX Kypribckmx o-BoB 1 FOro-Bo-
crouHoit Kamuatku (Tokpanos, OpJos, 2013).

B 3uMHUMEe Mecsiibl MHOTOUIJIBIA KepdakK ObLI
oTMedeH A0 628 M B TeMmepaTypHOM auara3oHe
—1.2...+4.1°C. 3ameTnM, 4TO B BEeCEHHMII IEpHO, B HAa-
yajie anpessi, MaKCUMaibHas IIIyOrMHa MOMMKU OCO-
O0u, IBHO He OTOLIeaIIeH ellé C MECT 3MMOBKM, ObI-
JIa HECKOJIBKO 6oJbleil — 640 M. Ha cxomHbIX miy-
6uHax (630 M) MHOTOUIVILII KepUyaK OOMTAET 3UMOI1 U B
THUXOOKEaHCKUX BoJax ceBepHbIX KypuibcKuX 0-BOB
u Oro-BocTtounoit Kamuarku (Tokpanos, OpJioB,
2013). ITo nraHHBIM HEKOTOPHBIX aBTOPOB, B UCCJIEAYyE-
MOM HaMH paifoHe MHOTOMIJIBbIIA Kep4yaK OITyCKaeTCs
110 06mbimx r1yourH. ITo MHeHIIO COKOJIOBCKOIO C CO-
aBTopamu (2007), B poccuiicknx Bogax A oHCKOro Mo-
pst MAaKCUMaJIbHas NIyOMHA €ro OOMTaHUsI JOCTUTAET
775 m, a mo panHbiM KM Cen Toka (2001), ucciaeno-
BaBIIIETO SIMTOHOMOpPCKUE Bombl 0-Ba CaxajiniH, OH J0-
XOIUT 3UMOI TI0 MaTePUKOBOMY CKJIOHY 10 825 M. M bl
TOXeE pacIiojaraeM JaHHBIMU O HaXO0XIECHUY MHOIO-
WUIJIOTO KepyakKa B HECKOJBKUX Tpajiax, IMOTHSITHIX C
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Puc. 2. CpenHsis IUIOTHOCTh MHOTOMIJIOIO Kepyaka
Mpyoxocephalus polyacanthocephalus (—M—) u cpenHss
TeMreparypa (—X—) B pa3HbIX Juara3oHax NyouH B poc-
CUICKUX Bozax SIMOHCKOro Mopsi Mo Ce30HaM: a — 3uMa,

06 — BecHa, B — JIETO, T — OCEHb.



318 IMAHYEHKO, BAOBUH

m1youH 6omee 640 M. VI3 149 npoaHaIu3upOBaHHBIX
JIOBOB, TIPOBEIEHHBIX B mpeaenax 641—935 M, B 1re-
ctr (Ha mryomHax 645—715 M) TIpUCYTCTBOBAIU €OV~
HUYHBbIE 0coOu 3Toro Buma. OmHaKo, KakK IToKa3all
MPOBEAEHHBIA HAMM aHAJIM3 TPAJTOBBIX JaHHBIX IS
YTOUYHEHMSI MaKCUMaJIbHBIX pa3MepOB U INIyOH 00MTa-
HUS peIO poccuiickoii 30HbI fmmoHckoro Mops (I1ax-
YeHKO 1 ap., 2016), TTOMMK MHOTOMIJIOIO Kepyaka
Ha DIyOMHax cBbille 640 M HeIb3s CUMTATh JOCTO-
BEPHBIMHM, TaK KaK KaXXJIOMY 13 3TUX JIOBOB IIpeIIlIe-
CTBOBAJIM pabOTHI HAa MEHBIINX IIyOMHAX, B KOTOPBIX
MIPUCYTCTBOBAJIM OCOOM MHOTOMIJIOro Kepdaka. Iloj-
HOCTBIO OYMCTUTH Tpaj OT TUAPOOMOHTOB 0 CIIEIYIO-
IIIei ero IMOCTaHOBKM B MEPUON ChEMKHU yIaeTcs a-
JIEKO He Bcerna, II03TOMY OCTAaETCSI BEpOSITHOCTD Ha-
XOXKIIEHUSI 0CO0EH M3 IMIPEAbIAYIIEro YIoBa.

Haubosee m1poKo MHOTOMITIBIA KepyaK ObLI pac-
IpeneaeH B Iepron BECCHHUX MHUTPALIii C MECT 3H1-
MOBKM K MeCTaM JIeTHEero Haryaa (puc. 20) U B Iepuos
0OpaTHBIX MUTpalLIMii B OCEHHUM Itepuon (puc. 2r).
CoO0TBEeTCTBEHHO, B HaUaJie BECEHHETO Ce30Ha PHIOBI
MIPEANOYMTAJIN e1IE B OCHOBHOM OJIM3KUE K 3MUMHUM,
OTHOCUTEJILHO ITTyOOKHME CJIOU BOJIBI, a B KOHIIE CE30HA
CMEIIAJINCh MeJIb4Ye, Ha CXOOHBIE C JIETOM IIIyOMHEL.
OcCeHbIO 3TU TEHAEHIIMY MEHSITMCH Ha ITPOTUBOITOJIOXK-
Hble. MUHUMAJIbHbIE TTyOWHBI OOUTaHMSI MHOTOMIJIO-
ro KepYyaka BECHOM 1 OCEHbIO NPUOIMKAINCH K Ta-
KOBBIM B JIETHUI TTIEpUO/, a MAKCUMAJTbHBIE — K 3UM-
HuM. BecHoil MUHMMAaJbHasI IJIyOMHA €ro IOMMKU
coctaBmia 15 M, MakcuMajbHasl, KaK yXe yKa3bIBa-
J10Ch, — 640 M. OceHbIO ITePBLIi ITOKa3aTe b COCTABII
12 M, BTOpOIt Tpubamxancs K 600 m.

CaMmblif y3KUii 0aTUMETPUIECKUI TUarna3oH MHO-
TOMIJIBIM KepYyaK 3aHMMaJ JIeToM. B 3TO BpeMs OH B
HanOOIBIIIEH CTEIIEHM TATOTEI K MEJIKOBOTHOM 30HE,
BCTpeyasiCh Ha DIyonHax 6—328 M mpu Temrieparype
0.3—15.5°C, HO KOHLIEHTPUPYSICh B OCHOBHOM B IIIE/Th-
¢oBoii 30He (puc. 2B). CxomHOe pacnpencieHUue 3TOro
BUJA B JICTHUI NIEpUOJ XapaKTEepHO 1 JIsl BOA 3amna/-
Hoi KamyaTku. 30ech OH B 3TOT C€30H OOUTaET IO
300-MeTpoBOIf M300aThl, KOHIIEHTPUPYSICh B OCHOB-
HoM Ha rmyouHax 20—100 m (ToxkpaHos, 1981; boper,
1997; MatBeeB, TepeHTbeB, 2016). B poccuiickoii 30-
He SJIMOHCKOro Mops IO MOJYYeHHBIM HaMU yCpe-
HEHHBIM JaHHBIM MHOTOUTJIBIM KepyakK JeTOM OTaa-
BaJI IIpeAroyTeHre nuana3ony 21—40 M, ganee cie-
JoBanu rinyouHsl 41—60 u 61—80 M. HecMmotpsa Ha
CXOJICTBO T€HIIEHIIMI JeTHEro 6aTUuMeTpUIeCKOro
pacnpeneneHnss MHOTOMIVIOTO KepyaKa Ha pa3HbIX
yJacTKax akBaTopuu SITTOHCKOro Mopsi, UMEIOTCS 1
pasnnuus. Ha 6onbiieit vactu akBatopuu [pumo-
pbs1, 3a UCKII0OYeHMeM 3all. Ilerpa Benukoro u 30HBI
CMEIIECHUS BOI HUKE M. 30JI0TOM, 0aTUMETpUUECKIE
MPEANOoYTeHUs B LIEJIOM COOTBETCTBOBAIM BBIIICYKAa-
3aHHbIM. C IpOIBIDKEHUEM J1ajiee Ha CeBep, Y BOCTOY-
HOTO nmobepexbs TaTapcKoro mpoJjmBa, MpocesKBa-
JIOCh HEKOTOPOE yBeIMYEeHUE TIJIOTHOCTEe Ha OTHOCH-
TEJIbHO HeOOJbIIMX, OM3KuX K 20-MeTpoBoii n3obdate
mIyOMHax. Y modepexkns 0-pa CaxarH TakKKe 1O BEJIN -

YMHE TUIOTHOCTHU PbIO JIMAUPOBAIN TPU YKA3aHHBIX
IuvarasoHa, Ho Ha 61—80 M 5TOT oka3areiib ObLI He-
CKOJIBKO BbIIIe, 9eM Ha 41—60 u 21—40 m. Ha rore paii-
oHa, B 3ai1. Ilerpa Bemmkoro, ciBur B IITyOOKOBOIHBIC
cjiou OoJiee 3aMETEH: B OTJIMYHME OT OCTAJIbHOI aKBa-
Topum 10 40-MeTpOBOiT N300aThl CKOIUICHUSI MHOIO-
WUIJIOTO KepyaKa 31eCh HE OTMEUEHBIL.

B poccuiickux Bomax SImoHCKOro Mopsi cpeau Kep-
YaKOB, KaK 1 B LIEJIOM CPEIU POTAaTKOBbIX, I10 OoMacce
JIOMAHUPYET MHOTOUIJIBII Kepyuak, 3a UCKJIIOYEHUEM
3ai1. [1erpa Benukoro, rae mo aToMy nmokasaTeato abco-
JIIOTHO JIMAUPYET NOCTUTAIONIUI OJIU3KUX Pa3MepOB
Kepyak-sioK M. jaok (Kamayrun u ap., 2016). Cymmap-
Hasl J0Js1 TUX JIBYX BMJIOB KepuyakKoB, HMMEIIINX
cxonHbiit criektp nutanus (I[MymumHa u ap., 2016), ro-
pas3ao BbIllIE, YEM B JIIOOOM M3 OCTAJIbHBIX PailOHOB
poccuiickoii 30HbI AnmoHckoro mMopsi. Kepyak-siok B
3aj. [lerpa Benukoro o6pasyeT J1eTOM CKOIUIEHUS B
TOM YHMCJIE U Ha MIPENOYUTAEMbIX B OCTAJIbHOM aKkBa-
TOPUU MHOTOUTJIBIM KepuyakoMm miyounHax (ITaHueH-
Ko, 3yeHko, 2009). Bo3amoxHo, yKazaHHbIe (hDaKTOPbI
B TEIUIBII TIEPUOJ TOHAa CIIOCOOCTBYIOT CMEIICHMIO
MHOTOUIJIOTO KepyaKa B BoJlaX 3a/iMBa ITy0xxe, ueM B
JIPpYyTUX paiiloHaX ONMChIBAa€MOI aKBaTOPUH.

B c¢BsI3u ¢ BBISIBIEHHBIMU OaTUMETPUYECKUMU
MPEAIOYTEHUSIMU BIIOJIHE JIOTUYHO, YTO MaKCHUMaJlb-
HBIE TITYOMHBI pacIpoOCTpaHESHUS MHOTOUTIIOTO Kep-
Yyaka B JICTHUI ITIepUOJI OKa3aaCh HAMOOJIbIIMU B 3aJ1.
INerpa Bemkoro. OmHako 151 3ajIMBa OKa3aJIuCh Xa-
paKTepHBIMA U MUHUMAaJbHBIC TITYOMHBI OOMTaHUS,
HO 3TO MOXKET OBITH CBSI3aHO C HEOCTATKOM JaHHBIX
10 MEIKOBOIHOM 30HE OCTAJIbHBIX paitoHOB. [ITyOMHBI
o 5 M mccnenoBaim ToiabKo B 3ai. Ilerpa Benmkoro,
OCHOBHYIO Maccy TpaJieH!it B auana3zone 6—10 M (60-
see 80%) TakKe IPOBEJIM B 9TOM palioHe.

OO0paiaer Ha ceOs BHMMaHUe OoJjiee BhICOKAs B
OOJIBIIIMHCTBE IUANa30HOB IJIOTHOCTh PHIO B OCEHHUIA
¥ BeceHHUI1 niepuonbl (puc. 2). COOTBETCTBEHHO, IIPU
YMHOXEHUU MoKa3areyjeil MIOTHOCTU Ha IUIOIAdb
YUYTEHHASI YMCIIEHHOCTh PHIO B MEPUOBI MepeMellie-
HUSI C MECT 3MMOBKM K MECTaM JIETHETO HaryJjia 1 oopar-
HO BBIIIIE, YEM B JICTHUH UM 3UMHUI Tiepuoabl. I1mo-
1aab POCCUMCKMX Bol SAAMOHCKOTO MOpSI Ha MIyOu-
Hax 10 700 M cocrasusger ~100 Toic. kM? (Kamuyrun
u ap., 2016). [Ipy yMHOXEHUM IOJIy4EHHBIX HaMU
3HAYEHUN TUIOTHOCTH HA TIPpUBENEHHBIE B YKa3aHHOMN
paboTe TUTOLIAAW MO AuUara3oHaM IIIYOMH YJTEHHast
YUCJIEHHOCTb MHOTOUIJIOTO KepyaKa 3MMOM COCTaBUIa
4.0, BecHoi1 — 8.9, meTroM — 5.5, oceHbIo — 8.8 MJTH 2K3.
HaumeHnsbliree 4nciio yYTEHHBIX pbIO B 3SUMHUWM Iepu-
Ol OTYACTU CBSI3aHO C OCOOEHHOCTSIMU cOopa MaTe-
puana. I1To 3ToMy ce30Hy Mbl pacrnojaraéM B OCHOB-
HOM cBeJleHusiMU 1o jgoBaMm 1980—1990-x rr., Korna,
Mo BCeil BUAUMOCTH, MHOTOMIVIBII KepUyaK HaXOdWJI-
cs1 OOJIbIIIel YacThlo Ha craie YMCIEHHOCTU, TTOCKOJIb-
KY B 3TO BpeMsI U B OCTaJIbHbIE CE30HbI €r0 CKOTIJICHUS
OTMeyvasly ropaslio pexe, yeM B 0oJjiee MO3THUM Te-
puon. OgHaKoO U JIETOM y4TEHHAas YUCJIEHHOCTh OKa-
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3ajJach TOpa3no HIDKE, YeM BECHOI M OCEHBIO. MOXHO
3aKJIFOYUTh, YTO B TIEPUON MEXKCE30HHBIX MUTpPALIUii,
Koraa uaET paspylleHre OqHUX U (pOpMUPOBaHUE IPY-
TUX CTPYKTYP BOI, YIMTHIBAEMOCTh MHOTOUIJIOTO Kep-
yaka JIydiliasi, YeM B CTaOWJIbHbIE B TUAPOJIOTMUECKOM
OTHOIIICHNU 3UMHHE U JICTHUE CE30HEI. B TXooKeaH-
CKMX Bomax ceBepHBIX Kyprmnbckux o-BoB u FOro-Bo-
croyHoii KamMuaTku mocie yBeIudeHUsl B MOCT3UMO-
BaJIbHBIN BECEHHUIT IIEpUOM TaKXKEe OTMEUYEHO CHILKE-
HHE ero YJI0BOB JIETOM U ITOCJIeayIollee Bo3pacTaHue
oceHblo (Opros, 2010; Tokpanos, Opnos, 2013). On-
HaKO OTMEYEHHEIE 31cCh YKa3aHHBIMU MCCIIeI0BaTE-
JIIMY HU3KKME KOHILIEHTpaILlMU JIETOM OTYaCTU CBsI3a-
HBI C OTCYTCTBUEM Y HUX CBEICHUI O pacnpeneleHUun
pBIG Ha TTyomHax MeHee 76 M. M3BectHO (Pemopos,
2000), uto y ceBepHbIX KypuiabCKnx 0-BOB IIpEINO-
YUTaeMbIii 1Maria30H 0OMTaHUS MHOTOUIJIOTO Kepya-
Ka coctabiisieT 40—250 M. K HauMeHbIIUM TIyOMHaM
OH 3[IeCh, KaK M B IPYIMX pailOHaX, TITOTEET B TEII-
JIBIIA epuo roaa.

CiienyeT OTMETUTD, UTO IIPHU OOCYKISHUU pacCumr-
TaHHOI HaMU U151 Pa3IMYHbIX CE30HOB YUCIEHHOCTHU
MHOTOHUIJIOrO KepyaKa B pOCCUICKMX Bomax SIrmoH-
CKOTO MOPS pedb UAET O €r0 YIUTHIBAeMOM KOJIMUe-
CTBE, KOTOpPOE, KOHEUHO K€, HIXe peajibHoro. O6-
IIEU3BECTHO, YTO IPU ChbEMKAaX ITOCTOSTHHO IIPOKUCX0-
IUT HEAOYYET BCEX pa3MEPHBIX I'PYIIIL, YTO CBSI3aHO C
0COOEHHOCTBIO PaOOTHI MCIIOJIB3YEMBIX OPYIMIA JIOBA.
151 yMeHBbIIEHSI HOTPEITHOCTH YIETA PEIO IIpU pac-
yéTaxX X 3a11acoB IIPUMEHSIOT KO3(DOUIINECHTHI YJIIOBU-
CTOCTH, 3a4acTylo auddepeHIMPOBaHHBIE TSI pa3HbIX
pa3MEpHBIX TPYIII, TaK KaK YJIOBUCTOCTb CpedHEe- U
KPYIHOPAa3MEPHBIX PHIO BBIIIIE, YeM MOJIOAM, TaXKe IIPU
HCITOJIb30BAaHUM B KYTLIE Tpajia BCTaBKU AN C METKO-
pa3MmepHoitl stue€ii. O4eBUIHO, YTO OCOOM MEHBIIIETO
pa3Mepa HeIOyUYUTHIBAIOTCS B HAUOOIbIIIEH CTEIICHN.
C yMeHbllIeHEM pa3MePOB YJIOBUCTOCTh MOJIOJI Ma-
JTaeT 1 IOMMKHU HanboJiee MeJIKOpa3MepHBIX 0CO0e,
B OCOOCHHOCTHU CETOJIETOK, MOT'YT OBITh TOJIBKO CIIy-
yaiitHpIMU. B mepuon mccienoBaHU Mbl OTMETWIIU
ocobeit MHOrounioro kepuyaka 7L 6—81 cM, B yinoBax
00bIYHO npeodamany peidonl 7L 36—50 cMm.

TengeHLIMM pacIipene/ieHUs] pa3MEPHBIX T'PYIII
MHOTOMUIJIOIO KepyakKa B pa3HBIX ydacTKax HCCle-
nyeMoro paiioHa ObLIM cxomHbIMU (puc. 3). Hau-
0oJiee MeIKOopa3MepHbIe 0COOM BCTPEUEHBI B JICTHUIA
nepuon (puc. 3B) B 3a1. [lerpa Benukoro. BeposiTHo,
3TO BbhUTynUBIIKECS BecHOU (CoxkonoBckuii, Coko-
JioBcKasi, 1997) u k Jiery mepelieniie Ha TOHHBIN
o0pa3 XM3HU ceroseTKA. 1o TOCTIKEHUS TTOJIOBOM
3peJIOCTU caMIlbl MHOTOMIJIOIO KepyaKa ITopacTaroT
10 35—40 cMm, camku — 10 45—50 cMm (ITanuyeHko, I1y-
muHa, 2004). Cyns mo pa3aMepHOMY COCTaBy, BO BCe
CE30HBI KaK HEMOJIOBO3pPEJIble, TaK U B3pOCIIbIe PHIObI
0o0UTaNI IIPaKTUYECKHU BO BCEX AMarna3oHax IIyOuH,
OIHAKO MeJIKOpa3MepHas MOJOAb 10 JOCTUXKEHMS
omnpeeJeHHBIX pa3MepOoB MPeANoYnTaa OTHOCUTEb-
HO HeOoJblIre ITyonuHBI. CaMble MEJIKOpa3MepHbIE
ocobu 7L 5.2 1 6.5 cM GbUIM OTMEYEHBI JIETOM Ha DIIy-
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TL, cm

Puc. 3. PasmepHblii coctaB (abGcomoTHas miuHa 11L)
MHOTOUTIIOTO Kepyaka Myoxocephalus polyacanthocepha-
lus B ynoBax JOHHOTO Tpajia B POCCUICKUX Bomax SAnMoH-
CKOTO MOpSI B Pa3HbIX AMana3oHax NIyOMH MO CE30HaM:
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a — 3uMa, 6 — BecHa, B — JIETO, T — OCEHb; (-) — cpenHee
3HaYeHue, (| ) — Ipenessl BApbUPOBaHMsI [TOKA3aTels.
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omHax 1o 10 m. I'myGzke 21 M MUHIMAJIBHBIE pa3Mephl
PBIO TTIOCTETIEHHO BO3PACTAJIM U 0COOEH CTOJIb MaJIoi
IUIMHBL He oTMedaoch. Ha mryOuHe cBbime 75 M He
Habmoganu yxe poido 7L < 20 cm. B otiinune ot Mo-
Jnomm ocoou TL > 50 cMm, T.e. OMHO3HAYHO OTHOCSIIINE-
¢S K B3pOCJBIM pbl0aM, N30eTa I MUHUMAJIBHBIX TUIy-
OWH oOmMTaHUs BUIa, HayaB BCTPEUYATHCS TOJBKO C
oryoussl 19 M. Hike 80-MeTpoBoit M1300aThI IIpocie-
KMBAJIaCh TeHACHIIMS YMEHBIIEHUS KaK MUHUMAJTb-
HBIX, TAK ¥ MAKCUMAaJIbHBIX pa3MepOB, OMHAKO Y MOJIO-
IV OHA ObLIa BhIpaXKeHA B TOpa3ao OOJIbIICH CTETICHMU,
3a CUET Yero CpegHHuii pasMep phIO C Bo3pacTaHUEM
[JTyOVHBI YBEJTUYUBAJICS.

B oceHHuii 1 BeceHHUI MepUOAbl COXpaHMJIACh
TEeHACHIIYS IPEAITOUTEHSI MEJIKOpa3MepHOI MOJIOIBIO
MHOTOMTIJIOTO KepuakKa BEpXHEM U CpeaHel 4JacTeit
menbda (puc. 30, 3r). B 3umHMiIT niepuon Hanbosee
MeJIKOpa3MepHbIe OCOOU TaKXKe OTMEYaluCh JUIb B
11eJ1b(poBoii 30He 10 90-MeTpoBoOIi N300aThI (puc. 3a).

OO6wuTasi JIETOM B OTHOCUTEIBHO MEJIKOBOIHOM 30-
HE, MOJIOIb MHOTOUIJIOTO KepyakKa UCIOJIb3yeT 0oJiee
MPOrpeThIe CJIOU BOAbI, YEM B3POCTIbIE PHIObI. 3UMOB-
Ka Xe, IpoTeKasi B OCHOBHOM B CPEIIHEi, a, BO3MOX-
HO, M B BEpXHEM YacTsx 1ebda, IIPOXOIUT B BOAAX C
6au3kuMu K 0°C u oTpullaTeIbHBIMU 3HAYEHUSIMU
TeMriepatypbl. PaHee mis1 ceBepO-BOCTOUYHOUN 4acTu
SnmoHCcKoro Mopst yxke 0TMeYajioch, YTO MOJIOAb 3TOTO
BUJIA TIPEANIOUNTACT 3MMOBATh Ha 11ieibde, He OIyCcKa-
sicb Ha MaTepukoBblii ckIoH (Kum Cen Tok, 2001).
st mpyKaM4aTCKUX BOJ, TaKKe YKa3aHO, UTO B 3UM-
Hee BpeMsl MpU OTpULIATENIbHBIX TeMIlepaTrypax Ha
ryouHax MeHee 100 M BcTpeuyaeTcs TOJbKO MOJIOAb
MHoroumioro kepuaka (boper, 1997). Ha Bo3pacra-
HUeE BO BCE CE30HbI Pa3MEPOB 3TOTO BUIA C YBEJINYe-
HUEeM IJTyOMHBI 0OpallleHO BHUMaHUE U B TUXOOKE-
aHCKuX ceBepokypwibckux Boaax (ToxkpaHos, Op-
J10B, 2013). MBI Ipu HanboJIee HU3KUX TeMIIepaTypax
(£—1°C) orMeuanu TonbKo ocobeit TL < 32 cMm, T.e.
MPUHAJJIEXaBIINX K HEMOJI0BO3peJibiM pbidaM. Oco-
0u, pazMep KOTOPBIX MO3BOJISITT OAHO3HAYHO OTHECTU
HUX K B3POCJBIM pbl0aM, HayaJlu BCTpeUaThCsl JUIIb
npu Temrtepatype —0.2°C.

MOXXHO 3aKITIOYUTh, YTO MOJIOIb MHOTOUIJIOTO Kep-
yakKa, 0COOCHHO Ha HAaYaJIbHOM 3Tarle pa3BUTUS, SIBIISI-
eTcs1 0ojiee PBPUTEPMHOI, YeM B3pOCIble 0co0u. Y
MHOTHX PBIO, COBMECTHO OOMTAIONINX C MHOTOUTIIBIM
KepYaKoM, C BO3PAcTOM IPOCICKMBAETCS CTPEMIICHHE
K OONBIIMM DIyOMHAM C OTHOCHUTEIBHO CTaOMJIBHBIM
TeMnepatypHeiM poHoM (BmoBun, 3yeHko, 1997).
[IposiBasiomieecs ¢ BO3pacToM CTPEMJIEHUE XOJIOI-
HOKPOBHBIX XUBOTHBIX B OMOTOITbI C OTHOCHUTEIBHO
HEBBICOKOM M CTAOMIJILHOW TeMIIepaTypou CIT0cOo0-
CTBYET 3aMEIJICHUIO U CTAa0MIM3alIMM B X OPraHU3-
Me OOMEHHBIX ITPOILIECCOB, YTO MPUBOAUT K yBEJIMYEC-
HMIO IPOAOJKUTENbHOCTH ku3Hu (bperTt, I'poyBc,
1983; Pan3unckasa u ap., 1987; Imuar- HuensceH,
1987; BonoBuH, Yetnipooiikuii, 2018).

MAHYEHKO, BAOBUH

SAKJIFTOYEHHME

MHoroumiblii kepuyak Myoxocephalus polyacan-
thocephalus B poccuiickux Bomax SImoHCKOro Mops
BCTpevaeTcs Ha niyonHax 6—640 M ripu TemIiepary-
pe —1.2...+15.5°C. B oceHHMII nepuod OTXOOUT Ha
3MMOBKY M3 CEBEPHOI YacTU MaTEPUKOBOU aKBaTO-
puu TaTapckoro npoJjinBa, TAe IUPOKO pacpocTpa-
HEH JIETOM, B FO’KHOM HaIlpaBJIeHUU, YTO OOyCIOBIIe-
HO OCOOEHHOCTSMM TUAPOJOruyeckoro pexuma. B
CBSI3U C IIUPOTHBIMU MUTPALIUSIMU TNIOTHOCTU MHO-
TOUIJIOro Kepuaka B mpuJjieratolieit K M. 30J10Toi ak-
BaTOpPUU M HUXE MOBbIIAOTCA. B octayibHOI yacTu
MaTepUKOBBIX BOJI, BKJIIOUAsT PACTIOJIOKEHHBIN Ha ore
3ai. [lerpa Benukoro, a Takke y OCTPOBHOIO 1mode-
pexbs 0-Ba CaxajluH paiiOHbI CKOTUIEHUI B TeUeHUE
roja 6osiee CTaOUIbHBI.

Ce30HHBIC OAaTUMETPUUYECKNE Pa3]IMUUS ITPOSIB-
JITIOTCSI B OCHOBHOM B MPEAIOYTEHUSIX AUaras3o-
HOB INIyOWH B XOJIOAHBIN U TEIJIBIA IIEpUOABI. 3U-
MOIT MHOTOUTJIBINA KepUyaK B Macce m3deraeT oxJia-
KIEHHYIO 10 OTPULIATEIbHBIX 3HAYEHU TEMITEpATYPbl
BEpPXHIOIO YacThb IIeiabda, MpearmoynTass ero HILK-
HIOIO YaCTh U BEPXHUIT OTIIE]I MATEPUKOBOTO CKJIOHA.
JleTroM KOHLIEHTpUpYETCS B CpeIHEl 1 BepXHeit yacTsix
menbda. B 3am. [lerpa Beaukoro B neTHuUit mepuoxn
CKOIUJIEHWS MHOTOMIJIOTO Kepyaka CIBUHYTHI TITyOXe,
YeM B OCTaJIbHBIX palioHaXx.

Mosionb BO BCE CE30HBI MPUASPKUBACTCS IIETb-
¢ oBOIT 30HEI, SABISISICH OOJiee BPUTEPMHONI, YeM
B3POCJIbIC OCOOM.
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PaccmaTpuBaeTcst BHyTpMBUMIIOBasl OpraHU3alvs ¥ pa3HooOpasue 3Kojaorndeckux ¢opm Boipesyda Rutilus frisii
B pa3HbIX BomoéMax YepHOMOpCcKoro OacceitHa B 1mo3gHeM rojoneHe (2500—0 et Ha3am). B aToit vactu
apeajia BbIpe3yOy CBOMICTBEHHBI (KU3HEHHbBIE CTPATETMU, CXOAHBIE C OMMMCAaHHBIMU paHee Y a30BO-I0HCKUX
ronynsnuii. PaccMarpuBaroTcst hakTophl, onpenessione GopMupoBaHUe TPEX TUTIOB XKM3HEHHOI cTpa-
TeTUH, U TeMOHCTPUPYETCS JIAOMIBHOCTD MOCASAHUX MYTEM TpaHCchOpMaLIMU OTHOM (hOopMBI Bbipe3yba B

JIPYTYIO.

Karoueeswie cnosa: Buipe3yO Rutilus frisii, XU3HEeHHasl CTpaTerusi, 3KoJorndeckue ¢GopMbl, MUTpallii, reo-
rpaduveckasi U3MEHYMBOCTb, BHYTPUBUIOBAasI CTPYKTypa, MCTOPHYECKOE pachpocTpaHeHue, GacceiH

YeEpHoro Mopsi.
DOI: 10.31857/S0042875222030018

Bripesy6 Rutilus frisii OTHOCUTCS K IIPOXOIHBIM
MOHTO-KAaCITMHACKUM pbIOaM, HO MOXKET 0Opa30BbI-
BaTh 1 xxwuibie rroryssiimn (Kotlik et al., 2008). Pacripo-
cTpaH€EH B Oacceitnax YépHoro, A3zoBckoro n Mpamop-
Horo Mmopeii. IlepeHocur conéHocts mo 7—12%o
(Kottelat, Freyhof, 2007). B Hauaiie mpo1ioro Beka
OTMevasiCsi BO MHOTHUX COJIOHOBAaTOBOAHBIX JIMMaHaX
CeBepo-3anamnoro IlpmuyepHoMopss (Banarescu,
1964; 3am6pubopi, 1965). BecTpeyascss B caMbIxX pas-
HBIX PEYHBIX CUCTEMAaX: OT HEOOJIBIINX BOTOTOKOB Yep-
HoMopcKoro mooepexbsa KaBkaza (KpbkaHOBCKMIA,
Tpouukwuii, 1954) no Takux KpyImHbIX peK, Kak JIHecTp,
Huenp u Ion (Mosuan, CmipHoB, 1981). B 6acceii-
Hax MOCJeTHUX ObL LIIMPOKO PACIIPOCTPaHEH OT Bep-
XOBHI1 10 YCThEBBIX y4acTKOB. Hepecturcs B pekax Ha
kamMeHuctoM cyocrpare. B XIX—Havane XX BB. Ha
OOJIbIIIelt YacTU apeajla BEIpe3yO CUMUTAIICS OOBIMHEIM,
HO MaJIOYUCJIEHHBIM BUZIOM. Haubosbliiee mpoMbICio-
Bo¢ 3HauYeHHe mMmend B byrckoM jammaHe M HM3OBBSIX
IOxmoro byra. K cepennHe mponuioro Beka ero 4mc-
JICHHOCTb MOYTH Be3[e KPUTHUYECKU cokpaTwiachk. OH
TOJTHOCTEIO Mcye3 B bacceiiHax FOxHoro byra, JInernpa
U OOJIBIIMHCTBA peK 3anaaHoro 3akaBKasbsl. DTO MO-
CIIY>KWJIO IIPUYMHOI BHECEHUSI TAKCOHA B PSII MEXK-
IYHApOAHBIX U TOCYAapCTBEHHBIX MPUPOAOOXPAH-
HBIX IepedyHeil. B To e BpeMs MosIBIeHHE KPYITHBIX
BonoxpaHwnuil Ha JloHy u JIHecTpe B pe3yabTaTe 3a-
peryiupoBaHus 3Tux pek LlnmusiHckoi (1952 1.) u
HuecrpoBckoii (1981 T.) IIoTMHaMu IMOCITY>KIIO TOTY -

KOM K (pOpMHUPOBAHUIO B HUX ITOITYJISILIMI 3TOrO BUIA
(Cxkinbebkuit 1 ap., 2007; Xyomii, 2018; bonnsipeB
u ap., 2022).

B cBs131 cO CHUXKeHMEM YHUCIIEHHOCTH BbIpe3yoa B
MIPUPOTHBIX BOOOEMAX C Hadasa IIPOILIOro BeKa Be-
IyTcs paboThl o ero paspeaeHuto (CmupHoBa, Tpy-
mHekast, 1964; Ioaymka, 2000). K Hacrosiiemy Bpe-
MEHHU OTpaboTaHa TEXHOJIOTHS NCKYCCTBEHHOTO BOC-
npousBoncTsa 3toro Buaa (Camoreesa, Omucos, 2012;
MpeikuH, 2020). Ha HeperynsipHOit OCHOBE BeAETCsI
3apbIOJIeHNe HEKOTOPBIX IPUPOTHBIX BogoéMoB (bo-
IBIpEeB 1 Ap., 2021).

AHanm3 BHYTPUBUIOBOI OpraHM3allMM BeIpe3yda
B LIUMJISTHCKOM BOJOXPaHWJIUIIE U BBILIEPACIIONO-
KEHHOM yJacTke JIoHa ITO3BOJIMII OIMUCATh SKOJIOTH -
yeckue (popMBI C TpeMsI TUIIAMU XKM3HEHHOM cTpaTte-
run (KC) — murpantHyto-1 (M-1), MurpaHTHyo-2
(M-2) u peunyio pesuncHTHyI0 (PP) (bonmeipes
n np., 2022). IlepBrie OBe XapaKTEepU3YIOT OTHOCH-
TeJIbHO OOJIbIIIME PACCTOSTHUSI MEXIY MeCTaMU HaryJa
MoJionu Bo3pactoM 1—4 roga B LImMmiistHCKOM Bomoxpa-
HWINIIE Y HepeCTUIMIIAaMH B p. MeaBeauiia, a TakkKe
CKaT CEeroJIeTOK HauuHas ¢ OKTI0ps B [loH 1 gasnblie
B BomoxpaHwiuiie. OCHOBHasI YaCTh PLIO BIIEPBBIC He-
PECTUTCS B S-TOIOBAJIOM BO3pacTe; MUHUMAIbHAS 1IN -
Ha (SL) n macca ipousBogureiieii — 44 cm u 1.5 Kr.

Paznuuust Mmexay dopMaMu 3aKJIIOYArOTCS B Clie-
nytoreM. Y dopmbl M-1, cyliiecTBoBaBIleli B BOTOXpa-
Humie 10 1990-x IT., IpOTSLKEHHOCTh HEPECTOBBIX
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Murpaimii cocrapisia ~ 300 KM; TIpON3BOINTEIIH 1€ -
peMelIaIuch K MeCTaM HEpecTa yXKe CO 3peJIbIMU I10-
JoBbiMu mipoaykTtamu (III—1V ctaguu 3penoct) B
Bo3pacTe oT 4+—5 B oceHHUIT 1 paHHEBECEHHMI TIe-
pHOIBI U TIOCJIE HepecTa CKaTBIBaJIUCh OOpaTHOo. Y
dopMbl M-2, KOTOpast BO3HUKJIA B IOCIICIHUE ASCSI-
TUJIETUSI, HEPECTWINIIA PACIIOIOXKEHBI B p. MenBe-
muia B 300—700 kM ot BomoxpaHmiuiia. Hemomno-
BO3peJible 0codu B Bo3pacTe 4 rona maccoii 0.9—1.3 kr
MMOKHMAAOT €0 B aIlpejie—Mae eIl 3a Tof 10 HepecTa;
JI03peBaHMe TIPOMCXOIUT B peuHbIX yciaoBusx. [Tocie
HepecTa OHU OCTaloTCs B peKax. YnciIieHHOCTh (pop-
MBI M-1 B BogoxpaHwiuile OblIa 3HAYMUTEILHO BbI-
me, yeM M-2. BaxHoit ocobeHHocThIO (popMm M-1
n M-2 gBISIOTCS BO3BpaTHBLIE MUTPALAM MOJIOIU
(B Bo3pacte 2—3 roga maccoii 0.5—1.0 kr) 13 BepxHeit
yacTu BoJoxpaHuiaumia B peky Ha 100—150 kM u 11o-
CJIeaYIOMINI cKaT 00paTHO. [TMK X npuxoauTcs Ha
OKTsIOph 1 Maii. BeceHHMIT X0 3HAYNTEIHHO MOIII-
Hee oceHHero. [IpenrosnaraeTcsi, 4To IIPUYMHON cMe-
HBI 2KC ¢ M-1 Ha M-2 B Haugasne 2000-x IT. cTaiao
yIUTMHEHUe HepecToBoit Murpaiuu. Ce30HHbIE Mepe-
MmenieHus1 ¢popmel PP, cymmecTtBoBaBiieil B BepxHeM
Hony emg¢ no 3aperynupoBanus JloHa LumiistHCKOM
IUIOTUHOM, OTpaHMYMBAIOTCS HECKOJBKUMU JIECST-
KaMu KMJIOMETPOB OT paiioHa HepecTa. Takasi ke
dopMa oo cepearHEI MPOIIIOro BeKa CyllecTBOBajia
u B BepxoBbsix CeBepckoro onua. Kak no, Tak 1 mo-
cite 3aperynupoBanus JloHa opmel PP monomHsioTest
MurpaHTamu oT M-1 u M-2. B ycJIOBUSIX MICKYCCTBEH-
HOTO TMApOpeXMMa HIDKHETo JIoHAa 3a HECKOJIBKO JIe-
carunetuit cpopmuponanack PP-popma Ha ydacTtke
PEKM MEXIy HU3KOHAITOPHBIMU IIoTMHaMU KouyeToB-
ckoro, KoncranturnoBckoro n HukonaeBckoro ruapo-
Y3JI0B.

KC ¢popMm M-1 u M-2 oguHaKOBO pean3yloTcs
B CUCTEMeE OINOPHBI BOTOEM—HEpeCTOBasl peka Kak B
cBsa3ke LlumisiHcKkoe BomoxpaHuiuiie—MenBeau-
11a, TaK U B BOCTOYHON 4YacTu A30BCKOTO MOpSI—
Cesepckuii [loHeu. Hepect M-1 u M-2 u 3akperuieHue
PP-dopwm Beipesyda B JIoHCKOM OacceitHe IPOCXOIUT
TOJIKO B OTHOCUTEJIbHO KPYITHBIX pekax (IIUpUHa Ha
3HAUUTEIbHON MPOTSKEHHOCTU He MeHee 20—30 M,
pacxol BoIbl B HU30BbAX > 25—30 M3/c). [Tomumo JoHa
B OacceiiHe A30BCKOTO MOpsI 10 HETaBHETO BpeMEHU
CYIIIECTBOBAJIAa M MayiounciieHHass M-1-dopma BeIpe-
3y0a, HepeCTUBIIIAsICSI B HEKOTOPBIX pekax CeBepHO-
ro I[Ipuazosns (Jlomrakos, 1963; Jupumnacko, 2002),
ruapoMopdoornyeckue napameTpbl KOTOPbIX 3Ha-
YUTEIBLHO MeHbIIIe. HepecTumuia B HUX pacroJiara-
JIUCh B HECKOJILKUX AECSITKAaX KUJIOMETPOB OT YCThS,
a MPOU3BOJIUTENH 3aXOIUJIU Ha HEPECT TOIbKO B BECEH-
HUi1 epro. 3aperyaupoBaHue 3TUX PpeK BO BTOPOit
MOJIOBUHE TIPOILJIOTO BeKa, Mo-BUAMMOMY, IIPUBEJIO K
MCYE3HOBECHMIO B HUX BhIpe3yda (demueHko, 2009).

Lems HacTOsIIIEN pabOTHI — BBISCHUTH, KaK OITH-
caHHbIe TS 6acceifHa A30BCKOTO MOpPsT POPMBI BbI-
pe3yba ¢ pasabiMu 2KC TpencTaBiieHbl B OCTAIBHOM
apeaJie U SIBJISIETCS JI MX TIepeUYeHb MCUEPIIbIBAIOIIIIM.

BOJIIBIPEB

DTH BOIIPOCHI PEIIAIOTCs IIOCPEICTBOM aHaI3a BHYT-
PUBUIOBOIT OpraHU3allMy BUAa B pa3HBIX BOTOEMAX B
nmo3aHeM royiotieHe (2500—0 et Ha3anm).

MATEPUAJI 1 METOAMKA

B paGorte ucroib30BaHbl JaHHBIE JIMTEPATYPhI MO
0COOEHHOCTSIM OMOJIOTUH BEIpe3yOa (pa3MepHO-BO3-
pacTHOI cocTaB, pa3Mep 1 BO3PacCT IIOJIOBOTO CO3pe-
BaHUsI, POCT, XapakKTep M JAMHAMMKA MUTpalMii, yma-
JIEHHOCTb HEPECTWIMIIL OT OIOPHEIX BOIOEMOB Y MHU-
TPAaHTHBIX (DOPM, IIPOCTPAHCTBEHHOE pacIIpeaeieHIe
1 YUCJIEHHOCTh) B pa3HbIX BogoéMax 6acceitHoB Yep-
HOro 1 MpaMOpHOTo MOpeii, a TaKKe Pe3y/IbTaThl CO0-
CTBEHHBIX McclienoBaHmii B A30Bo-JloHCKOM Gacceii-
He. B TekcTe mpuBoauTcs ctaHmaptHas midHa (SL).
Ecnu B ucrouHnkax auTepaTyphl ObLIa yKa3zaHa abco-
moTtHas gnuHa (7T1), naHHbIe TIepecYUThIBaI, KC-
MoJib3yst cooTHomenue: SL = (TL — 1.1431)/1.1327
(Gaygusuz at al., 2006).

st cornocraBUMOCTHY € pe3y/ibTaTaMy MCClle0Ba-
HUS BeIpe3y0a A3zoBo-JloHckoro 6acceiina (bonmpipeB
u ap., 2022) OpUHSITHL T€ X& KPUTEPUU BbIICICHUS
aKoJIoTndecKuX popmM. Onpeneasdroninum i popMbl
M-1 sBasieTcsl IpUCYyTCTBUE POU3BOAUTENIEH B BO3-
pacte ot 5 net SL > 44 cmu maccoii > 1.5 KT Kak B oI1op-
HOM BOJOEME, TaK 1 Ha ITyTsIX Murpanuu. ¥ M-2 npo-
M3BOJIMUTEIIN AEPKATCs TOJBKO B palioHe HepecTa, Ha
MyTSIX MUTpaluu MNpeobjagarT pblObl B BO3pacTe
4—4+ SL 37—44 cm, maccoii 0.9—1.5 kT, a B OITOpHOM
BOMOEME TIPUCYTCTBYIOT TOJILKO HEMOJIOBO3pEJIbie
ocobu B Bo3pacte < 4 roga. Y ¢opmbl PP Ha omHOM
y4yacTKe peKu MPUCYTCTBYIOT BCE pa3MepPHO-BO3PaCT-
HbIe I'PYIITLI BhIpe3yoa.

PE3VJIBTATBI U OBCYXIEHHWE

bacceiin p. IOxcuoiii bye u /[nenposcko-byeckuil au-
man. Cyqs TI0 OCTEOJIOTMYECKUM MaTepuraiaM, Moay-
YeHHBIM IIPHA PaCKOIIKaX ITOCEJICHUI IIPpaBOOepPeKbs
Byrckoro m Hu30BBeB JIHETIPOBCKOIO JJMMAHOB, BbI-
py©0 ObLI OTHUM 13 OOBIYHBIX BUJIOB B 3TUX BOJIOEMAX
B nnepuon VII B. no H. 3.—I1I B. H. 3. (SIHum, KamuH-
ckas, 2008; Anuur, 2009). Koctu, 1o KOTOpbIM BOC-
CTaHOBJIEH pa3Mep pbIO (8 2K3.), MpUHaLIEXKAIU KPYII-
HBIM 0c00s1M SL 43—70 (B cpenHeM 55) cm (KutenéBa,
1967; Anum, AxtununHa, 2013). MHOTOYMCIEHHBIM
OH OBLI U B HU30BbSIX 10kHOro byra. UMeroTcst cBe-
JIEHUSI, YTO BBIPE3yO SIBJISIJICSI OCHOBOI IIPOMBICTIA B
peke B paiioHe Byrckux moporos B ITepBO# ITOJIOBUHE
XIX B. (KypHa ..., 1846). B mepBoii TpeTH MPOIILIO-
ro BeKa 00bEéM J0OBIYM €ro B IUMaHe U 10>KHOM byre
nmocturan 200 T (1926 1.). B HIDKHEM TedeHUM peKu
BbIpe3y0 oTMeuasics Ha 250-KMJIOMETPOBOM yYacTKe
(puc. 1) (IlaBnos, 1964). Ero ocHOBHBIC HEPECTIIIM -
ma pacriojarajguchk Ha paccrogaun 130—180 kM ot
ycrbst (CupoBatcbka, 1933). BoaMoxHo, cyast o Ha-
XOIKaM €ro KOCTEi B XO[e apXeOJIOTMYSCKMX M3bICKA-
HUii Ha 00bekTe X VI B. B BepxHeM TeueHnu (~650 KM oT
BOIPOCHI UXTUOJIOTUU Ne 3
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Puc. 1. [IpumepHas sokanu3anusi HEPECTWIMI] MUTPAHTHBIX (hopm M-1 (W), M-2 (H) u HaryJbHO-HEPECTOBBIX y4acCTKOB
peuHoit pe3uaeHTHO (opmbl () Beipe3yda Rutilus frisii OTHOCUTEIbHO OMIOPHBIX BOMOEMOB B pa3HbIX PEYHBIX CUCTEMAX B
mepuon ~ 5 ThIC. 1eT Hazag—Hadaiao XX Beka: I — p. FOxubriit Byr u Byrckuii imman, Hagano XX B., II — p. JInectp u JIHecTpOBCKMiA
JIMMaH, ~ 3 ThIC. JIeT A0 H. 3., III — To ke, Hayano XX B., IV — p. IHecTp u JIHecTpoBCcKOe BomoxpaHwiuiie, Hayaino XXI B.,
V — p. Auenp u iHenpoBckuii aumaH, XIX—Havano XX BB., VI — p. loH u AzoBckoe Mope, XIX—Hauano XX BB., VII — p. JloH
u LHnmissHekoe Bomoxpanuuiie, KoHel XX B., VIII — 1o xe, Hayano XXI B.; / — p. CeBepckuii Jlonel, 2 — pexu beictpast CocHa,

KpacuBass Meua 1 cMexxHbIi ydacTok [{oHa, 3 — p. Menpenuiia.

ycTbst) (KoBanbuyk, 2015), paHbliie 3TOT BUA BCTpevai-
¢S B peKe 3HAYMTEILHO BHIIIIE, HO He MCKITIOUeHa BEPO-
SITHOCTb 3aB0O3a €0 KaK 00bEKTa TOPTOBJIA C HU30BHEB.

s 0yrckoro BeIpe3y0a ObLIM XapaKTEepHBI Bce
OCHOBHBIE 4epThl popmbl M-1. [1o HaGIIONEHUSIM B
1920-¢ 1T., X0 B HU30BbE pPeKU UMe Tpu nmukKa (Cu-
poBartcbka, 1933). ITonoBo3pesbie 0COOM HAYMHAIU
nomHuMaThes B FOXxHbBI Byr 13 mmMaHa co Bropoii rmo-
JIOBMHBI aBrycTa, XOI IIPOIO0JIKAJICS 10 Hadyayia HOSIOpst
U TIpeKpaliajics ¢ JeaocTaBoM. BecHoit oH B03006-
HOBJISLIICS M3-T1040 Jibaa B MapTe. [Iuk mpuxoauics
Ha BCKpBITHE peKu. B ampene xom HaumHai ocirade-
BaTh. B Mae BMecTe ¢ mpousBoauTensiMu B FOxHbIiT Byr
3aXOIMIY U HEIIOJIOBO3peiible ocobu. Bo BTopoii 1mo-
JIOBMHE Masl X0/ ITOCISTHNX YCUIUBAJICS, a IPOM3BOIN-
TeJieil 3aMeTHO cHKaicsl. C KOHLIa BECHBI U B MIOHE
MPOUCXOOWJI CKAaT OTHEPECTUBIIMXCS BBIPE3yOOB; He-
MOJIOBO3PEJIbIE 0COOM K Hayally JieTa TakXKe CKaThIBa-
JIMCh U3 HU30BbEB peKU B JIMMaH. OCEHBIO ITOJIOBBIE
MpPOOYKThI Mpou3BoauTeneil Haxonuauch Ha 111 ctanguu
3peJioctH, B Mapte—arnpeie — IV, Bmae — IV—V. OcHoBy
OCEHHETO XOJIa COCTABJISLIN TTOJIOBO3pEIble 5S—6-JIeTKH,
BECEHHETO — 6—7-TOJOBUKU, B Mae—HIOHE — HETIOJIO-
BO3pelible 4-TomoBUKHM. Macca mpou3BoguTeIIei Ba-
pbupoBaia B mipenenax 1.3—4.1, oceHblo — B CpeiHEeM
2.6, BecHOIT — 2.8 kI. OCHOBHAas 4aCTb MOJIOIU CKaTbI-
BaJlaCh OCEHBIO B IMMaH cerogeTkamu (CMHUpHOBaA,
TpymmHcKast, 1964). 13 npuToKOB BEIpe3yO OTMe-
yaJjicsl TOJIbKO B HM30BbsIX p. CuHIoxa. CerojieTku, co-
OpaHHBbIe B aBrycTe 1925—1927 IT. B 3TOIi peKe U B
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MOPOKUCTOM YacTH 1oxkHoro Byra, umenu SL 4—9 cm
(Mosuan, CmipHoB, 1981). ITo Temmy pocTta Oyrckuii
BBIpE3y0 OJIM30K K HUMMISTHCKOMY (puc. 2) (bonabi-
peB u ap., 2022).

3aperyaupoBaHue peku B 1927 1. y cT-11bI AJIeKCaH-
JIpPOBKa OTPE3aJI0 OCHOBHEIE HEPECTUIINIIA, HAXOINB-
Imuecs B €€ MOPOKMCTOM YacTU. B HOBBIX YCIIOBMSIX
3¢ PEKTUBHOCTh €CTECTBEHHOIO0 BOCIIPOM3BOACTBA
KpHUTUYeCKH yIana: B 1960-¢ IT. B HIDKHeM Obede oT-
MeYaJInCh TOJbKO €AMHUYHBIE 0COOU, B BEpXHEM OH
ucye3 emé panbine (CMmupHoBa, TpymmHcKast, 1964).
B mocnenHue roapl BeIpe3yba mepecTain yKa3blBaTh
u s Bcero /IHernpoBcko-byrckoro nmumana (MoB-
yaH, Pomansb, 2014).

bacceiin p. /[nenp. Beipe3y0 usapeniie ObLT IIMPO-
KO pacrnpocTpaHéH B OacceiiHe JHernpa (puc. 3). Ha
HEKOTOPEIX €r0 MPUTOKAX IIPU pacKOIIKax TOPOIMIIL
V B. 10 H. 3.—XVI B. H. 3. oTMeUannCh (pparMeHTHI CKe-
sieta storo Buna (Jlebenes, 1960; I'opbanenko, Kapa-
Baiiko, 2012; 3y6eii, 2013, 2015, 2016). dons ux cpeau
OCTEOJIOTMYECKOTO MaTepyasia pblO Be3/e He MPeBbIIa-
na 1-2%. EmuHWYHBIE KOCTU, O KOTOPBIM YIajloCh
OIpEeNIeJIUTh BO3PACT PHIO, NPUHAMICKATIN UCKITIOUM-
TEJIbHO KPYIHBIM B3POCJIBIM 0CO0SIM 5—9 JIET.

B XVIII—nauane XX BB. BIpe3y0O oTMedaJiCs B
TaKMX OHENPOBCKUX IpHTOoKax Kak Ilcén, Cyma,
Pocs, JlecHa (1 e€ nmputok Ceiim), [Ipunsarts (I'o-
peiHb, CTHIpS, fcenbna), Cox (Umnyth, becenp, [IpoHs
(bacs), Octép, Buxpa), bepesuna (CBuciodp) u
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Puc. 2. Temn pocta (SL) Beipe3y6a Rutilus frisii B pa3sHbix BonoéMax: I — p. FOxHbiit Byr u Byrckuit nmman (CupoBaTchbKa,
1933), 2 — LHumustHcKOe BogoxpaHuiauiie u p. Measenuna (6acceitx p. [lon) (bonneipes u np., 2022), 3 — 03. U3HuK (6ac-
ceitH MpamopHoro Mops) (Acipinar, 2005), 4 — 03. Monaze (Mondsee) (6acceiin p. AyHaii) (Schmall, Ratschan, 2010), 5 —
03. Kumse (Chiemsee) (6acceitn p. JlyHait) (Schmall, Ratschan, 2010), 6 — JIHecTpoBckoe BogoxpaHuuiie (Xyauii u ap.,

2008), 7— BepxHee TeueHue p. JAnectp (Onanarenko, 1978).

Hpyte (MapkoBuu, 1798; Keccnep, 1856; benunr,
1914; Benukoxatbko, 1929); Omukaimuii M3 HHUX
(ITcén) Bnagaet B JlHenp B 717 KM oT ycThsl. Bo Bcex
nputokax, KpoMe p. CThIpb, BEIpe3yO CUMTAICST Ma-
nmounciieHHbIM (Kecciep, 1856), HO B pyciioBoit 4a-
ctu JIHernpa ObL1 eli€ 6osee penok (OnwIT ..., 1883).
HemHorouncneHHple yIIOMWHAHHUS pa3MepoOB DPHIO
yaiie coaepKaTt CBeIeHUsI O KPYITHBIX 0COOSIX MacCoii
1.7—4.0 u go 6.5—8.0 xr (benunr, 1914; BopoHI110B,
1930). MakcumaibHasi 3aperucTpupOBaHHAasI Macca
BoIpe3ydoa — 8 kr (Kottelat, Freyhof, 2007). Illupora
pacceieHus1 BbIpe3yda B MPUTOYHOI CUCTeMe U yKasa-
HYE Ha BCTPEYAeMOCTh €r0 MOJIOJIA B OTAEbHbBIX peKax
(Benukoxatbko, 1931) cBUOETENLCTBYIOT O MPUCYT-
crBuu popmbl PP B JIHermpoBcKoM OacceliHe.

JlaBHO BBIpe3yO ObLI U3BECTEH U B HU30Bbe JIHe-
mpa. J1oJisi KOCTHBIX OCTATKOB 3TOT0 BM/A B TTAJIEOUX-
THUOJIOTUYECKOM Marepuaie (~2 TbIC. KocTeil 12 Bu-
noB) u3 benozépckoro nmocenenus (IV B. 1o H. 3.)
(Amvm, beuikona, 2013), pacrioiioxeHHOro B 18 KM ot
COBPEMEHHOTO YCThSI, JTOBOJBHO 3HaUMTeNbHA — 7%.
Koctu npunHamiexamu peioam SL 27—69 (41) cM, ux
cpenHssi Macca coctaBiisieT ~ 1.2 KT. BTo 1aéT OCHO-
BaHUE MPEANOJ0XUTh CylIIECTBOBaHUE TOTAA 3/1€Ch
M-1 bopmBHI.

B navane mpomuioro Bexa yJaoBbI BRIpe3yOa B HU-
30Bbe JIHenmpa ObLIM 3HAYUTEJbHO MEHbIIIE, UM B
IOxxHOoM Byre (CupoBarcebka, 1933). B pycioBoii ua-
CTH BBIIIE AETBTHI IO ITOPOTOB, PACIIOJIOXKEHHBIX B
300—400 kM ot ycThs, U elg gaibire o KueBa oH
cuntajics peakuM BugoM (Erepman, 1926). OcHOB-
HYIO Maccy BbIpe3yda B peke BbUIABJIMBAIA B HU30BbE
nenbThl. Kakue-1m6o hakTuueckue CBEIeHUs O MECTax
€ro HepecTa WIN MPUCYTCTBUM MOJIOIN TEPBBIX JIET
JKW3HU B HIDKHEM TEUYEHUH B JIMTEPAType OTCYTCTBY-

10T. B paitone JIHempoOBCKUX ITOPOTOB BCTPEYAINCH
OdMHOYHEKIEe 0cobu BbIpesyda maccoii 1.2—2.0 kr (CrI-
poBarckuii, ['ynumoBuu, 1927). Emg Boiiie y Kuepa
Keccnep (1856) Toxe oTMedas TOJIbKO OTHOCUTEIBHO
KPYITHBIX PBIO.

HMccnenoBaHue nMHaAaMUKU YJIOBOB 3TOTO BUA B
JIeIbTe U CMEXHOM Y4YacTKe JUMaHa BBISIBUJIO JIBa
makcumyma (CoipoBaTckuii, 1929). bosblioit oceH-
HUWN MK TIPUXOONIICS HA HOSIOPh, HE3HAYUTEIbHBIN
BeCeHHMUIT — Ha MapT. [Ipeobnaganu HeOOJIbILINE PhI-
Obl: cpelHsIs Macca ocobell B TIepuoa OCEHHETO X0a
B peKe cocTaBiisiiia Bcero 1.4 KT, a B CMEXXHOM yJacTKe
Huenposckoro mumana — 1.0 K. BaxkHo, 4TO mo4TH Bce
pPBIOBI ObLTU HernoJIoBo3pesibiIMU. C KOHIIA afnpesisi OT-
Meyascs NOAXO[ U3 JIMMaHa B MpenycTbeBOe Mpo-
cTpaHcTBO JIHernpa HeKpyIHbIx ocobeit SL 20—30 cm
maccoir ~ 0.2—0.5 xr. C Masi mo aBTyCT BbIpe3y0 B HU-
30Bb€ PEKU TOUYTU He BcTpevaics. JJaHHble TI0 TeMITy
pocTa OTCYTCTBYIOT, HO, [IO-BUIMMOMY, OH B CUJTY OfM-
HaKOBBIX YCJIOBUIT HaryJia B JIHenpoBcko-byrckom -
MaHe JOJKEeH OBITh OJIM30K K OYTCKOMY BEIpE3y0y.

M3 Bcero 3T0rO0 ClieayeT, YTO OCEHHUE MUTPpalin
MOJIOOY BBIpEe3yOa ObUIM HaIlpaBJIEHbI U3 JUMaHa, SIB-
JISTIOLLIeTocs B TEIUIOE BpeMsl rofia MECTOM e€ HaryJia, B
OINPECHEHHYIO IeIbTY U HU30Bbs peku (CMHUPHOBA,
1957), roe cknanbIBaICs OJIAarONIPUSITHBIN KUCIOPOI-
HBII peXUM, M UX CJICAYeT paccMaTpUBaTh KaK 3MMO-
BaibHble. OCHOBY MUTPAHTOB COCTABJISIIM YEThI-
péxuerku (3+). I[Tociae 3MMOBKM OHU CKAaThIBAJIUCH
B JJMUMaH, T. €. paHHE! BECHOM B HU30BbHE JEIbTHI
OTMeYaJIiCh He TTogHuMalomuecs B peky (ColpoBaT-
ckuit, 1929; bepr, 1949), a ckarbiBaoIuecs: U3 Hee
ocobu. Hanbiie oHU nepeMelnaiuch B byrckuit am-
MaH, pacCTOSIHHE IO KOTOPOTO OT YCThsl JIHempa Bcero
30 KM, 1, CO3peB, Ha CIICAYIOIINI IOl HEPECTUIINCh Ha
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A30BCKOE MOPE

Puc. 3. Pacnipoctpanenue Boipe3yda Rutilus frisii (®) B XIX—nHavane XX BB. B 6acceitHax pek Juectp (1), FOxwusriit Byr (I1)
Huenp (I11); mnotunsr: 1 — Jlyboccapckast, 2 — JIHecTpoBcKkasi, 3 — AjleKcaHapoBcKasi, 4 — KaxoBckasi, 5 — JIHenmpoBcKasi;

(——) — rpanuibl 6acceitHoB. Maciura6: 100 kM.

nopoxuctoil yactu OxHoro byra. ITo-BungumMomy,
Kakasi-To 4acTh 0oco0eit Beipe3yOa B JIHerpe nmoaHu-
Majach K nmoporam u ¢opcupoBajna uX, MOIOJHSS
rpynnupoBku PP-gopMel B ero mputokax. BozMox-
HO, OYeHb HE3HAUUTEIbHas 4acTh pbIO 3alepXkuBa-
Jlach B HUKHEM TE€YEHMU PEKU U, CO3PEB, HEPECTU-
JlaCh, HO TOYHO, YTO OOJIBIIMX MACIITabOB 3TO SIBJIE-
HUe He uMmesio. [To KaKuM-To TpUYKMHAM MacCOBOTO
HepecTa BbIpe3ybda Ha JIHenmpoBCKUX moporax, B OT-
Juane ot byrckux, He rpoucxoauiio. TakuM obpa-
Ne 3 2022

BOITPOCHI UXTUOJIOTUN  ToMm 62

30M, YMCJIEHHOCTh BbIpe3yba B JIHempoBcKo-byr-
CKOM JIMMaHe W HU30Bbsx JIHemnpa omnpenessiach
UCKJIIOUUTENIBHO YCJIOBUSIMWA BOCHPOU3BOACTBA B
IOxHowMm byre.

OceHHuUe TiepeMelLeHYsI MOJIOIY BbIpe3y0Oa B Ie/IbTe
JHerpa 1 ero npeayCcTheBOM ITPOCTPAHCTBE 0 CpOKaM
COOTBETCTBYIOT 3UMOBAJIbHBIM MUTPALIUSIM HEIIOJI0-
BO3peJIbIX 0codeit popm M-1 1 M-2 B CMEXXHOM C BEpX-
Hell YyacThio [IMMIISTHCKOrO BOAOXpaHUIIUILA YYACTKE
Hona (bommpipeB n ap., 2022). OTcyTcTBHE MaiiCKMX
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BO3BPATHBIX MUTPALII MOJIOAM, TIONOOHBIX TAKOBLIM B
OacceitHax pek Jlon m KOx#uEIT byr, korma Hemoo-
BO3peJIble 0COOU COMTPOBOXIAIOT HA HE3HAUYNTEILHOE
paccTosTHUE TIPOM3BOIUTENICH B ITIEpUOI HEPECTOBOIO
X0J1a, TIOATBEPKAAET OTCYTCTBUE MUTPAHTHBIX (DOPM
BBIpe3y0a B HIDKHeM TedeHuH JlHerpa.

3aperynmupoBaHue /JIHenpa B HIDKHEM U CpeIHEM
TedeHuu, HauaBiieecs B 1920-X IT., TOBOJBHO OBICT-
PO IIPUBEJIO K MCUYE3HOBEHUIO BhIpe3yda KaK B PyCO-
BOI €r0 YacTH, TaK M B IIPUTOYHOI crcteMe (’KyKOoB,
2002; MoBuaH, Pomans, 2014). B IHenmponeTpoBCKOM
BOIOXpaHWINIIE, 00pa30BaHHOM B pe3yJbTaTe 3ape-
ryiavpoBaHus peku B 1927—1932 rr. JIHenpoBCKoii mio-
TUHOM B HIDKHEH yacTu JIHeITpOBCKMX ITOPOTOB, BBIPE-
3y0 mepecTas BcTpevyaTbes yxke K 1940-my . (MenbHu-
KoB, 1955). B pesynbrate nepekpoitus JJHenpa B 1955 1.
emé Hike KaxoBckoii rroTuHoit yxe B 1960-X IT. BbI-
pe3y0 B HU30BBSIX PeKM OTMeYaJsics JIUIIb eAUMHUIHO
(3anymu, 1970).

bacceiin p. Tnecmp u /[necmpoeckuii auman. Kec-
ciep (1856) cuurai, yro B JlHecTpe BhIpe3yd MHO-
rourcieHHee, yeMm B JlHenpe. B koH1ie XIX—Haua-
Jie XX BB. 3TOT BUJ] OTMeYaJiCs ITOYTH Ha BCEM IIPO-
TSDKEHUU PYCJIOBOTO y4acTKa PEeKU U B OTACIbHBIX
ero nputokax (Bepemuna, JlomHuna, beictpuiia-
ConorBuHckKasi, beictpunia-HanBopHsiHckast, Bo-
poHa, 30py4, 2KBaHuuk, CMmoTpuyd u Yiuuua). ITo3zxe
ykasbpiBaJicsa 11t pek Cepet u 'nunas JIuna (MoB-
yaH, CMmipHoB, 1981; MoBuan u ap., 2003; Xynuii,
2018). B 60JbIIMHCTBE MTPUTOKOB BCTPEYasICs TOJIbKO
B caMbIX HU30BbsIX (puc. 3). B Haubojee KpyImHBIX,
TakKuX Kak 30pyd4, oTMeyascs B JeCSITKaX KUJIOMET-
poB ot ycTbs (banab6aii, 1952). B nepBoii rojioBruHe
XX Beka B BEpXHEM U cpenHeM TeueHun JIHecTpa BbI-
pe3y0 ObLT 60Jiee MHOTOYMCIEHHBIM, YEM B HU30-
Bbsix (CrnacteHeHko, 1930; ApoieHko, 1957). Ha
9TUX ydyacTKax PeKu OH XapaKTepU30BajCsl OMHOBpE-
MEHHbIM TIPUCYTCTBUEM MOJIOAM PA3HOIo Bo3pacTa U’
npoumsBoaguresiei SL < 53 cm (OmnanateHko, 1978)
(Macca ~ 2.0—2.5 xr). D10 1a€T OCHOBAHUE CUUTATH
BhIpe3y0a 3nech PP-dopmoii.

Ha mmcxkHeM yuacTKe [IHecTpa v B IMMaHe BBIpE-
3y0 mo 3aperynupoBaHus 0611 penok (Erepman, 1924,
Spomenko, 1957; 3ambpubopii, 1965) u xapakrepu-
30BaJicd TIpeoblamaHneM HEKPYIMHBIX 0cobeil mac-
coit 1o 1 xr. [IpucyrcTBHe 3THUX PHIO 30eCh OOBSICHSI-
eTcs MO0 MX CKaTOM CBEPXY, TMOO0 CYIIeCTBOBAaHEM
MaJlIouMcJIeHHOI (popMbl M-2. B nepBbIe TOIIbI ITOCTIE
Bo3BeneHMs B 350 KM oT ycThsI JlyboccapcKoi TNTOTUHEBI
(Hayaso 1950-x rr.) B €€ HMUKHEeM Obehe B Mae—UIOHE
OTMEeYad B HEOOJBIIIOM KOJIMYECTBE 0COOEit BBIpe-
3y6a SL 31—46 cMm maccoit 0.6—1.2 xr (Bragumupos,
Bateip, 1966). K 1980-M rIT. BeIpe3yOd HUXKE TIOTUHBI
cunrasics nucuesnyBmmM (ITomyk u ap., 1990). Yka-
3aHue Ha ero ripucytcTBre B 2010-¢ IT. Ha 3TOM yJacTke
peKu, BO3MOXKHO, 00yCJIOBJIEHO ckaToM m3 Jlyboccap-
CKOTO BOJOXPAHWIMIIIA, TIE B TTOCJIEITHIE TOIBI HAOIIO-

JIaeTcs poCT YncaeHHOCTH 3Toro Buaa (Bulat et al.,
2019).

B 1980-¢ rT. B pe3ynbTate MepeKphITUS PEKU 10~
TUHOI B 678 KM OT yCThsl 06pa3oBajiochk JIHeCTpOB-
CKO€ BOJIOXpaHWJIMIIIE. YIydllleHUe YCIOBUIA Harysa
1 3MMOBKH BbIpe3y0a B 3TOM BOIOEME TT0 CPaBHEHUIO C
PEKOI Y COXPAHUBIIUIACSA NOCTYIT MTPOU3BOIUTENEA K
HEPECTUIUIIAM BePXHETO TeYEH M TTOCIY KU TTPU-
YMHOM pOCTa ero YMCIeHHOCTU. B BomoxpaHuaniie
BCTpEUaloTcsl 0COOM BCeX BO3PACTHBIX IPYIIMI CO BTO-
poro roaa xu3Hu (Xyouii u ap., 2008; Xymuii, 2018).
OTMeuaeTcsl HeCKOJIBKO YCWJICHUI X0na KPYITHBIX T10-
JIOBO3pEJbIX 0c00ei BbIpe3yda Maccoii 10 4 KT 13 BOAO-
XpaHWJIMIIA B PEKY: OCEHHUM MPUXOAUTCS Ha KOHELl
CEHTSIOpsSI—HaYaJI0 HOSIOpST, BECEHHMIA, TT0 OTHUM JIaH-
HbIM, Ha KOoHell (heBpayisi—Hauyaao MapTa (CKinbCbKUit
u 1p., 2007), mo apyruM — KOHell MapTa—arpenb (Xy-
nwiii, 2008). ITocie HepecTa MPOM3BOAUTENN CKAThI-
BalOTCsl B BojoxpaHuiuiie. Yaiie BcTpeyaeTcsl B BEp-
XOBBSIX BOJIOEMA M CMEXHOM 50-KIJIOMETPOBOM Y4acT-
K€ pEKU MEXKITy TopogamMu XoTrH 1 3ayeninku. Bece atn
(aKTbI CBUAETEIBCTBYIOT O TOM, UTO B BOAOXPaHWIN-
e chopmupoBanace M-1-dopma Beipe3yda.

Temm pocra (popmbl PP Beipe3yba B BepxHeM ydacT-
ke JIHectpa no 3aperyiaupoBaHus (OmnanateHko, 1978)
" (popmbl M-1 B JIHeCTpoOBCKOM BogoxpaHuiuiie (Xy-
auit u ap., 2008) 6IM30K U CyIIECTBEHHO HMXE, YeM
¢opmbl M-1 FOxnoro byra (CupoBarceka, 1933) u
dopMm M-1 u M-2 IHuMISIHCKOTO BOAOXpaHWINIIA
(puc. 2). D10 00yCNOBIEHO, OYEBUIHO, Oojice Gora-
TOI KOpMOBOI1 6a3oii JIHenpoBcko-byrckoro anmma-
Ha u LIuMassHCKOTO BOIOXpaHUJIMIIA IO CPABHEHUIO
¢ pycioBoii yacteio JIHecTpa u JIHECTpOBCKUM BOJO-
XpaHUJIUIIEM.

ComnocTaBjieHUE PACCTOSIHUN MeXIy pa3HbIMU
OMOPHBIMU BOAOEMaMU, KyJa CKATHIBAIOTCS CETOJICTKHI
1 IPOUCXOAUT HATyJl MoJioAu Bo3pacToMm 1—4 roaa,
1 MecTaMu HepecTta popMm M-1 u M-2 BeIpe3yOa
MOATBEPKIAET, YTO KAXKIOM U3 HUX COOTBETCTBYET
onpeaeNéHHbIN Auana3oH NPOTIKEHHOCTU MUTPa-
HUOHHBIX yTeit (puc. 1). Tak, y M-1 oH BapbpupyeTt
OT HECKOJILKMX AECITKOB A0 npumepHo 300 KM, ay
M-2 — 300—700 xm. Em¢ Ha OosbllieM ynaJIeHUU B
YCJIOBUSIX HE3aperyJIMpoBaHHBIX HU30BUH peK Ghop-
MupyloTcst dopmbl PP nipyu Hanuuuum omnpeneneéH-
HbIX YCJIOBUM.

JlaHHBIe 0 HAJIMYMK KOCTHBIX OCTaTKOB BEIpe3y0a 13
PACKOITIOK KYJIETYPHOTO CJIOSI [IO3IHETOIOLIEHOBBIX IO~
cenenuii Ha JIHecTpe orcyrcTByIOT. Haxomkm kocreit
3TOr0 BUJA M3 HMXXHETO M CPEAHEro TeYeHUSI peKU
(butbukosa, 1963; XKurenéna, 1969; Llennkun, 1970,
1995; net, 1972) u3BeCTHHI U3 MAJE€OUXTUOJIOTU -
yecKoro MaTtepuaia 6ojee paHHero nepuoaa — 8—
4 TeIC. NeT Ha3a/. JoJIst KOCTHBIX OCTAHKOB BhIpe3y0a
B HUX BbIlIe (5—97%), yeM B pacKoIlKax MoceJeHuit
roJIOLIEHOBOTO MEPUO/Ia B €T0 apeajie, U BCe OHU MpH-
HaJjieXXaT WUCKIIIOYMTEIbHO KPYMHBIM 3K3eMILIIpam
SL 40—75 cm. CrienoBarteibHO, YUCIAEHHOCTD 3TOTO BH-
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Jla Ha paccMaTpMBaeMOM YJacTKe peKu ObUIa TOraa
o4eHb BbICOKOH. ITo HekoTopbhiM onieHKaM (MHo3eM-
neB u ap., 2014), 5.0—4.5 TeIC. NeT Ha3am HabOIOOA-
JIOCh MaKCUMalbHOE B IocnenHue 18—17 TeIicsuene-
TU TogHsATUE YpOBHS YEpHOTO MOpPSI, B pe3ybTaTe
yero BeplIMHa JIHECTpOBCKOIO JIMMaHa HAXOOWJIACh
npuMepHo Ha 200 KM BhIie coBpeMeHHOH. [To-Bumm-
MOMY, 3TO BpEMEHHOE COKpaIlleHUE PACCTOSTHUS MEXK-
JIy MeCTaMU HaryJjla B IMMaHe 1 Y4aCTKOM PEKHU B Ipa-
Huiax [lomonbckoii BO3BBIIEHHOCTH, TAE, B OTIMYNE
OT HM30BMI, ITpeodIanaloT KaMeHUCTHIC TPYHTHI (SIpo-
1eHko, 1957), sapisrolyecs: IPpOAYKTUBHBIMU Hepe-
CTWJIMILIAMU UIST JTATO(IIIOB, ITOCIYKWIO HPUYMHOMN
GOpMHUPOBAHUS KaKOM-TO MAaCCOBOM MUTPaHTHOM
¢dopmnl Beipedyda. I[Ipuuém, ckopee, dopmbl M-2
WM COYETaHUS OBYX, TaK KakK, C OMHOM CTOPOHBI,
y4yacTok JIHecTpa, Ha KOTOPOM B paccMaTpuBaeMblii
nepuon (LenkuH, 1995) B 60bI110M KOJIUUYECTBE 10-
OBIBaJIM BBIpE3yOa, OB YIAJIEH OT JIMMaHa IIpuMep-
Ho Ha paccrostHue 300—700 kM (puc. 1), a c apyroi —
IIPA OTHOCUTEJILHOM IMIPUMUTUBHOCTHU CIIOCOOOB J0-
OBIUM PHIOBI B T€ BpeMeHa Jierde OOOCHOBATh €TI0
OOJIBIIIYIO JOJIIO B MPOMBICIIC, KOTIA ITPOU3BOIUTEIIN
KPYIJIBII TOM IepKaTcs Ha 3TOM Y4acTKe peKu, a He
MMOAHMMAIOTCS CI0a TOJBKO B Iepuoa HepecTa. I1o-
cliefyrolasl perpeccusi Mops, IMoBJjeKinas 3a coboit
KpPUTHYECKOE YIJIMHEHUE ITyTE MUTpallu, ITOCTE~
MeHHO IpUBeja K yracaHuio 3Toil ¢oopMmbl. B To ke
BpeMsI YCIIOBUSI OOUTaHUSI BbhIpe3yda B BepxHEeM U
cpenHeM TedyeHUHU JlHecTpa oKa3ajauch NprueMIeMbl
11 (hopMupoBaHUsI 31eCh ero PP-opMEL.

bacceiin p. Jynaii. B HuokHe u cpenHeii yactu Jly-
Hasl B HacTosllee BpeMs BbIpe3yO He BCTpevyaeTcs.
EnvHWYHO OH OTMevaJsicsl B MIPUACTYapHOM y4acTKe
(Béandrescu, 1964). B BepxHeM TeueHNM peKU U B He-
CKOJIBKMX CYOATBNMIACKIX 03€pax oouTaeT R. meidin-
geri, Mopdosornuecku 6m3kuii K R. frisii. HemaBHee
nccienoBanue (Kotlik et al., 2008), BkiIrouaroiice
MYJIBTUTEHHBIN buaoreorpadpuueckuii aHaau3 He-
CKOJIbKUX TIonysisituii R. frisii v R. kutum B I1loHTO-
Kacnuiickom 6acceitve u R. meidingeri u3 03. MoHz3e,
BBISIBUJIO MIPMHAIJIEXKHOCTD TTocienueil K R. frisii. Ha-
XOOKU M MOJIEKYJISIPHO-TEHETUUECKHUE MCCIIeIoBa-
HUSI KOCTHBIX OCTaHKOB BbIpe3y0a U3 KyJbTYPHOTO
CJIOSI TIOCEICHUI 110X Me30amuTa 1 HeonauTa (11.5—
7.9 ThIC. JeT Ha3zald) B cpemHeM TeyeHMU JlyHast
(Zivaljevié et al., 2017) BBISIBUIM CYLLIECTBOBAHUE, TIO
KpaliHeld Mepe 10 CpeHEero rojolieHa, Ha 9TOM yJacT-
Ke MPEeArnoJoXUTEILHO aHAAPOMHBIX PBIO 3TOrO BU-
Ja. OTo Jaji0 OCHOBaHUE paccMaTpuBaTh €ro BO BCEM
HyHaiickom 6acceifHe Ha TOT NEPUOJ KaK EUHYIO Te-
HETUYECKYIO OOIIIHOCTb, UMEIOIIYIO CBSI3b C IPYTUMU
YEPHOMOPCKUMHU MOMYJISLIUSIMU.

B Hacrosiiiee BpeMs Beipe3yo B JlyHae J1OCTUTraeT
SL 60 cm, Macchl 2.4 kr u Bo3pacta 15 ner. Ilomo-
BO3pEJIBIM CTAHOBUTCS B Bo3pacte 4 roma. U3 03€p
BECHOI Ha HEPEeCT MOAHUMAETCSI B HEOOIbIINE MTPU-
ToKU. [IpOTSKEHHOCTH MUTPALIAL COCTABIISIET OT He-
CKOJIBKMX coT MeTpoB 10 30 kM. ITocne HepecTa cKaThI-
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BaeTcs o6paTHO. CerojeTKU, Oo-BUINMOMY, 3aIePXKH -
BalOTCSI B peKax J0 OCEHM, MOcje Yero MUrpupyior B
onopHkbIit Bogoém (Kottelat, Freyhof, 2007; Schmall,
Ratschan, 2010). 9tu 6uomornyeckre 0CoOOEHHOCTH
COOTBETCTBYIOT popMe M-1. JIuHeiHBIN pocT OIM-
30K K THECTPOBCKOMY M HIXKE, YeM Y IUMIISTHCKOTO U
Oyrckoro BeIpe3yoa (puc. 2).

Yeprnomopckue pexu boaseapuu, Kasxkaza u eocmou-
Hoil wacmu Manoit A3uu. B mpoIioM CTOJIETUN BBIpE-
3y0 oTMeuaJicsl B IIpUMMEPHO JIBYX JecsITKax peK bonra-
puu (Kapanerkosa, 2Kuskos, 2000), KaBka3za (bapau,
1941; KpsrkanoBckuii, Tpoutikuii, 1954; OneitHUKOB,
1961; Dnanunze, 1983) u Maoit Asun (Kotlik et al.,
2008). K HacTostiieMy BpeMeHHU B pe3yJIbTaTe yCUjIe-
HUSI HETaTUBHOI'O aHTPOMNOTeHHOIO BO3AECTBUS B
OOJIBIIMHCTBE U3 HUX OH ucye3 (JIyxxnsik, 2003; Pe-
meTHuKoB, [Namkos, 2009; Red Data Book ..., 2011;
Ninua et al., 2013). YcnoBus oburaHus Beipe3yda B
HUX MO CPAaBHEHUIO C KPYITHBIMU peKaMu A30BO-
YepHomopckoro 6acceitna (JHaectp, FOxHbIi Byr,
Jduaenp u JIoH) CMJIIBHO OTJIMYAIOTCS M3-3a HEOOJTb-
X pa3MePOB BOIOTOKOB U MPSIMOTO COSTMHEHMST X C
mopeM. IIpoTsSLKEHHOCTh OONBIIMHCTBA 3TUX PEK HE
MPEBBIIIACT HECKOJIBKUX IECSITKOB KIIOMETpPOB. OT-
CYTCTBUE B HU30BbSIX OOIIUPHBIX COJIOHOBATBIX 30H MC-
KJTIOYaeT BO3MOXKHOCTD CYIIIECTBOBAHUS B 3TUX BOIO-
TOKaX KaKMX-JIN00 3KOJOTNIEeCKUX I'PYII BBIPE3y-
0a, kpoMe PP. ITomynsiuyuy 3Toro Buaa B KaxkKIou peke,
MO-BUAYIMOMY, XapaKTEPU3YIOTCSI BEICOKOII CTEIIEHBIO
n3ojsiumu. IlpenrionaraeTcs, 9YTo eMMHCTBEHHOI BO3-
MO>KHOCTBIO B3aMMOOOMEHAa MEXIy IpeaCcTaBUTEIISI-
MU TIPECHOBOOHOM MXTUOMAyHEI SBIISIETCSI UX CIIy-
YaHBII 3aHOC B NEPUOABI BBIITAACHUS OOJIBIIOTO KO-
JIMYECTBA OCAKOB, KOIAa BIOJb OEperoBoii IOJIOCHI
(GOpMUPYIOTCSI OOIIMPHBIE HEIIPEPHIBHBIC OIPECHEH-
Hble 30HHBI (TyHueB, AkaTtos, 2009). CBeneHUsI O pery-
JISIPHOI BCTpEYaeMOCTH BbIpe3yba Ha YEPHOMOPCKOM
mIejbge B YCIOBUSIX MOPCKOI COJIEHOCTU OTCYTCTBYIOT
(Bamb6pubopi, 1965; Inoraukos, I1amkos, 2001;
ITamkos, PemerHukos, 2017). M3BecTHA mMoOMMKa
JIMIIB 1 3K3. BMOpe y KaBKa3CKOTO IT00epeKbs IPUMEP-
HO B 30 KM OT HU30BbEB p. PmoHu — 0mokaiiimero Bo-
JIOTOKa, OTKyAa u3BecTeH Boipe3yo (bepr, 1912).

Heb6ompime pasMepsl KaBKa3CKMX peK, IIe OTMe-
yaJjicsl 3TOT BUM, Y CBSI3aHHbBIE C 3TUM OTPAaHUYEHHOCTh
KM3HEHHOTO MPOCTPAHCTBA U KOPMOBBIX PECYpPCOB,
BUIMMO, CTAJIM IPUIMHOI (DOPMUPOBAHUS B HUX I1O-
MyJISIUMIA, COCTOSIIIIMX M3 PAHOCO3PEBAKOIIUX 0cobeit
MeJIKoro pasmepa. CamMble KPYITHbIE NU3BECTHBIE 9K3EM-
wrsipbl gocturaiotr SL 24 cm maccoit ~ 0.3 xr (bepr,
1912) u 18 cm maccoii ~ 0.1 xr (Dnanunze, 1983). B xone
00cIen0BaHNS KaBKa3CKUX PeK B MOCIICAHNUE TOObI OT-
MeYJaJIi TOJIbKO 0CO0ei 3HAUMTEIbHO MEHBINEH JUIMHBI
(110 mnuHBIM coooteHusiM: A H. ITamikosa, B.A. JIyx-
Hska — AszoBo-YepHomopckuii ¢pmiman BHUPO;
C.A. PemernukoBa — KybGaHCKMIT rocynapCTBEHHBIN
yHuBepcuTeT). CBEeeHUST O TEMIIE POCTa U pa3MepPHO-
BO3PACTHEIX ITapaMeTpax II0JI0BOI0 CO3pEeBaHUS BbI-
pe3yba B 3TUX BOAOTOKAX OTCYTCTBYIOT.
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Cxoxast KapTHHA HaOIomaeTcs M B OOJITapCcKX pe-
Kax. Belpe3yd B HUX CTAHOBUTCS TTOJIOBO3PEIBIM YKE B
Bo3pacTe 2—4 roma, Macca caMbIX KPYIHEIX 0cOo0eii
HEe MpeBBIIAIOT 1.5 KT.

O3épa Tepkoc (bacceiin Yépnoeo mops) u HzHuk
(6acceiin Mpamopuoeo mops). JJaHHbIE IO OMOJIOTUNA
BbIpe3y0a B TYpEeLKHMX 03Epax OYeHb OrpaHUYCHBI.
M3BecTHO, YTO OH XapaKTepu3yeTcsl HEOOJIbIIIUMU pa3-
MepaMu U KOPOTKHMM BO3PacTHbBIM psiioM. B 03. MU3HUK
nocturaetr SL 41 cm, Maccel 1.2 Kr m Bo3pacta 4 JieT
(Acipinar, 2005), B 03. Tepkoc — SL 40 cm (Tarkan et al.,
2006). Ha HepecT, To-BUIMMOMY, Kak hopma M-1, Mu-
rpupyeT B mputoku (Kottelat, Freyhof, 2007). ITo Temity
JIMHEITHOTO poCTa BbIpe3yd 13 03. 3HWK OJTM30K K THE-

CTPOBCKOMY M 03€pHOMY TyHaiickomy (puc. 2).

SAKJIIOYEHHME

B 6acceitnax YépHoro m MpaMopHOTO MOpE BBI-
pe3yoy cBoiicTBeHHBI 2ZKC, aHAJIOTMYHBIEC BBISBICH-
HBIM y TaHHOTO BUaa B A30Bo-JloHCKOM OacceiiHe.

®dopma M-1, xapakTepu3yoLIascs pacTIHYThIM C
OCEHM I10 BECHY HEPECTOBBIM XOJIOM, OOUTABIIAS 10
HayaJja Mpouuioro Beka B Hu30Bbsx IOxHoro byra u
B JIHernpoBcKo-byrckoM numane, cpopMupoBajach
nocie 3aperyaupoBaHus dHectpa u /loHa B He-
ctpoBckoM u LlumiassHckoM BogoxpaHuiauiiax. B mo-
cliemHeM cyllecTBoBasia mo 1990-e rr. Makcumalb-
Hasl MPOTSKEHHOCTb MUTPALIMOHHBIX MyTeil B 3TUX
JIOKQJILHOCTSX MEXITY HEPECTUIIMILIAMU U OTIOPHBIMU
BOIOEMaMU, B KOTOPBIE CKAThIBAETCSI MOJIOIb, CO-
crapisieT ~ 300 km. CBoeoOpa3Hbie hpopMbl M-1 061~
TalOT B HEKOTOPBIX KPYITHEIX o3épax [yHass, Mamnoit
Aszuu u bankaHckoro n-osa. M3 HUX Npou3BOAUTEIN
MOJAHUMAIOTCS HAa HEPEeCT B HeOOoJIbIIUEe MPUTOKU
TOJbKO B BeceHHUU mnepuon. [IpoTsk€HHOCTh MU-
rpaiuu He3HauuTeabHas (10 30 kMm).

®dopma M-2, no-BUIUMOMY, CYIIIECTBOBAJIa IO Ha-
yaja XX Beka B JIHECTPOBCKOM JMMaHE M HU3OBBSIX
HHecTpa, a B HacTosIlee BpeMsi 0OUTaeT TOJILKO B
AzoBo-/loHckoM paitoHe u LImMmiasgHCKOM Bomoxpa-
Huuie. PaccTtossHue MexXay OIMOPHBIMU BOJIOEMA-
MU U MECTaMM HepecTa B 3TUX JIOKAJbHOCTSIX CO-
craBisgeT ~300—700 kM.

®opmMbl PP Beipe3yba B MPOIIJIOM UMEJIU LIUPO-
KO€ pacIipocTpaHeHUE B pyciioBoii yacTu IHecTpa, a
TakKe B KPYITHBIX ITpuTOoKax JloHa 1 ocobeHHo JIHe-
Ipa, MJPUHA KOTOPhIX HA 3HAYUTEILHOM ITPOTSKEH-
HocTu cocTtaBiisieT He MmeHee 20—30 M, a pacxomd Bo-
OBl B HU30BbiIX — >25—30 m3/c. XapakrepHoil ux
YyepToif, 0COOEHHO B ITOCIESIHNX ABYX pPeKax, OBIIO
MOCTOSIHHOE TIOTIOJTHEHNE OCOOSIMU OT MUTPaHTHBIX
¢opM, OOMTABIIMX B HU30BbSIX 3THUX BOJOTOKOB M B
CMEXHBIX pacIIpeCHEHHBIX ydacTKax Mopeii. dHe-
cTpoBcKasi popma ObLJIa 3HAUYUTEIBHO Oojiee Mac-
COBOI1, YeM JOHCKHUE 1 THEIIPOBCKUE, YTO, BUINMO,
OINpPEIENISUIOCH JTYYIIIMMU YCIOBUSIMA BOCIIPOM3BOI-

BOJIIBIPEB

crtBa. K HacTogmemy BpeMeHHU B JIHEIIpOBCKOM bac-
ceiiHe BbIpe3yO MOJTHOCTHIO UcUe3.

He cBsizanHble ¢ MurpanTHbiMu (popmbl PP 06u-
TalOT B HEKOTOPBIX HEOOJIBIINX YEPHOMOPCKHUX pPeKax
bonrapumn, KaBka3a m B BocTouHOM yacTy Manoii
Azuun. B cuiy nipsiMoro BnaaeHUsI 3TUX BOOOTOKOB B
MoOpe IMONYJISIIUY BbIpe3yda B HUX XapaKTepU3YIOTCS
BBICOKOII CTEIIEHbIO M30JISIUMU 1 ysaI3BUMocTu. He-
OoJblIasl MPOTSKEHHOCTh, MaJIOBOAHOCTh M MaJjlo-
KOPMHOCTB PeK O0OYCIIOBJIMBAIOT HU3KMI TEMIT pOCTa
¥ MeJIKHMe pa3Mepbl oOMTaomux B Hux peio. Coxpa-
HUJICSI BBIpE3yO, MO-BUAMMOMY, B 3TUX peKax KakK B
pedyruymMax mociie mocjaeqHero ocoaoHeHuss Y€pHo-
ro Mops, npousouieaero 9—7 Teic. JeT Ha3an. B
nmo3gHeM 1uieiictoleHe (40—9 Twic. JIeT Ha3and), Koraa
B UepHOMOPCKOI1 KOTJIOBUHE CYIIIeCTBOBAJIN BOLOE-
MBI ¢ coliéHocThio 0—5%0 (boryukast u ap., 2013),
BBIPE3yO B HUX, O-BUAMMOMY, ObLT IOBOJIbBHO MHOTO-
yprciieH. O0 3TOM MOXKHO CYIUTh ITO0 MAaCCOBBIM HAXOJI-
KaM KOCTeil 3TOro BUIA W3 ITO3THEIAJICOMUTUICCKIX
CTOSTHOK 4YeJIoBeKa Ha KpbIMCKUX pekax. Cyast mo He-
OOJIBIIOI TPOTSLKEHHOCTH 3TUX BOAOTOKOB Y KPYITHBIM
pa3MepaM BbIpe3yda B MaJ€OMXTHUOJOTMYECKOM MaTe-
puane (SL 35—45 cm (Tichij, 1929); SL 39—58 (50) cm
(JIeGenes, 1960)), B TO BpeMsI OH CYILIECTBOBAJI B HUX
Kak ¢opma M-1, moxoxast Ha Ty, YTO oOMTaJIa 10 He-
naBHero BpeMeHU B CeBepHoM IIpuazoBre. Ocobu
pa3Horo Bo3pacTa (opMbl M-1 HaryJiMBajiuch Ha
pacnpecHéHHOI akBaTopum CypOXKCKOIo M 3aTeM
HoBo3BCcKMHCKOro 03€p, a IMPOU3BOAUTEIM Ha He-
pECT 3aXOAWIM B pEKM TOJILKO B BECEHHUIA IEpUO.

CaMBbIM BBICOKMM TEMIIOM POCTa, JIMHHBIM BO3-
PACTHBIM PSIIOM, TTO3IHUM ITOJIOBBIM CO3pEeBaHUEM U
OTHOCHUTEILHO OOJIBIION YMCICHHOCThIO B apeaje Xa-
PaKTepU3YIOTCS IUMIISTHCKAS U MCYE3HYBIAsT Oyrckast
dopMbl M-1. DT buosorndeckie 0COOeHHOCTH hop-
MUPYIOTCSI B YCJIOBUSIX CPABHUTEIBHOM OJIM30CTU K
OMOPHBIM BOJOEMAaM IIPOAYKTUBHBIX HEPECTUIUIL U
Xopolleit odecriedeHHOCTH nuieit JIHernposcko-byr-
ckoro JimMaHa u LlumisitHckoro Bogoxpanwiuiia. Ca-
MBIMU TYTOPOCIBIMUA 1 MEIKOPa3MEPHBIMU, MO-BUIN-
MoMY, SIBIIsIIOTCSI popMBI PP KaBKka3ckmx pek.

Bapnam 2KC BeIpe3yOa oIpenesiioTcsl KOHKPET-
HBIMM YCJTIOBUSIMU OKpyXatoieid cpeanl. Mx pazHo06-
pasue, Io-BUAMMOMY, SIBJISIETCSI, C OMHOIM CTOPOHEL, OT-
pakeHMEM CIIOXKHOI reoyiorndeckoil ncropuu IToHro-
Kacnust 1 u3MeHUYMBBIX YCIOBUii (hOPMUPOBAHMUS €TI0
daynsl (Kotlik et al., 2008), ¢ npyroit — BbICOKOIi 3KO-
JIOTMYECKOM TUIacTUIHOCTU Braa. Jlo Havama XX Beka
OHO CITOCOOCTBOBAJIO PaclpOCTPaHEHUIO BbIpe3yda
Ha 3HAYUTEIbHOMN TePPUTOPUU Yepe3 3acCeICHUE BO-
JTOEMOB C Pa3INYHBIMHU TUAPOMOPDOIOTUIECKUMUM
U TUAPOXMMUYECKUMHU MapaMeTpaMu. JIaGUJIbHOCTD
KC nonTBepxmaeTcs mpuMepaMu TpaHcopMauu
onHux dopm B npyrue (M-1 8 M-2 (LlumisiHcKOe BO-
noxpanwiuiie), PP B M-1 (dnectp — IHecTpoBckoe
BomoxpaHuiuiie), M-2 B PP (HuxxHuit JIoH — MexX-
IUIOTUHHBINA y9aCTOK HUKHEIOHCKUX THIPOY3JIOB).
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B pesynbraTe psima npyuduH apeai BUIa K HACTOSIILEMY
BpPEMEHU CYIIECTBEHHO COKpaTWicsi, HO Ojaromapsi
OIMMCAHHBLIM OMOJIOTUYECKUM OCOOCHHOCTSIM C ITOSIB-
JIEHWEM KPYITHBIX BOTOXPaHWJINIIL B pe3YJIbTaTe 3ape-
ryaupoBaHus JloHa u JIHecTpa YMCIEHHOCTD BhIpe3yoa
B MX OacceifHax B ITOCIIeIHUE AECATIWIETUSI BO3POCIIA.
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Monenu 06paTHOTO pacuéra SIBJISIOTCS BaXKHBIMU MHCTPYMEHTAaMU B IIpOrpaMMax UCCJIeOBaHMs U yIIpaB-
JIEHVSI pbIOOJIOBCTBOM U MCITOJIB3YIOTCS TSl U3yUEHUsI UTMHBI U ITApaMeTPOB POCTa MO KOCTHBIM CTPYKTY-
paM pbI6. MBI OLICHUJIM 1 CPaBHUJIU YEThIPE MOJEIM 0OpaTHOTO pacyéra, BKJIHOYasi MPsSIMO MPOIOPIIUO-
HabHbI MeToa, Mmeton Ppeiizepa—JIu, MacIITAOHO-TIPONOPLIMOHATBHBINA METOA U METO, IPOITOPLIUIi Te-
na 'y Alburnoides tabarestanensis (Leuciscidse), 4yToObl oLleHUTh 3((HEKTUBHOCTb MOJEE U ONPEAeIUTbD,
NAalOT JIM YKa3aHHbIE METONbl aHAJOTMYHbIE pe3ylabTaThl. BbIIM 0OHApYXKEeHBbI JIMHEMHbIE 3aBUCUMOCTH
MEXIy IUIMHO TeJia v paanycoM uelltyu A. tabarestanensis. Pe3ynbTaTbl TpOAEMOHCTPUPOBAIN 3HAYUTEIb-
HbIE Pa3INYs MEXIY Pa3HbIMU MOIEISIMU IIJISI BO3PACTOB 1 U 2 JIET M OTCYTCTBUE CYIIECTBEHHBIX Pa3ji-
YUt JUIST CTApIIMX BO3PACTHBIX KJIaccoB (3—5 jieT). DTo yKa3bIBaeT Ha TO, UTO JIIOOOI U3 YeThIPEX OMpooOo-
BaHHBIX METOJIOB MOXET ObITh MCIIOJb30BaH IJISI phIO cTaplrx Bo3pacToB. OOpaTHBIE pacyéThl 3HAYEHU I
IUTUHBI, OLIEHEHHBIE MPSIMO TTPOTIOPLIMOHATBHBIM METOIOM, OKa3aJMCh MEHbIIIE B CPABHEHUH C TAKOBBIMU,
MOJYYEHHBIMU IPYTUMU METOAaMMU, a Te, KOTOphble ObLIM olleHeHbl MeTonoM Pdpeiizepa—JIu u MmeTomoM
MPOTIOPIIMiA TeJia, ObLIM OOJIbIlIE, YEM PACCUYMTAHHBIE IPYTUMU METOIAMU JIJISI BCEX BO3PACTHBIX I'PYIITI.

Kanruesvie crosa: delirysi, onpenesieHue Bo3pacrta, IpsiMo TTPOITOPLIMOHAIBbHBIN MeTom, MeTon dpeitzepa—
JIu, MaciTabHO-MPONOPIMOHAIBHBIN METO, METO, MPOTNOPIINIA Tea.
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Y ketbl Oncorhynchus keta (Walbaum, 1792), Hepectsiieiics B pekax o-BoB Utypyn u KyHnaimp, Bepudu-
IIMPOBAHO IIECTh 3KOTreorpauIecKrx eAMHUIL HA OCHOBE 300TeorpaduecKoro paifoHMpoBaHUs — OMO-
JIOTUYECKHX OCOOEHHOCTEM rpyIIUPOBOK, BBIICISIEMbBIX UCXOIS U3 (DU3UKO-TeorpaduecKux paiioHOB UX
HepecTa M ONpeneIEHHBIX 9KOJIOTUUECKNX (DOPM (IKOTUIIOB), M TEHETUYECKUX Pa3IMUMil MEXIy HUMMU.
310 — 03€pHast Keta 03. ConovyHoe, peuHasi keta 6acceitHoB pek Peitnosast u Kypuika (o. Utypymn), peuHast
u o3€pHas KeTa o-Ba KyHammup. B kayectBe 0co0oii (1ecToii aKoreorpa¢uiyeckKoil eqMHUIIIbI) BbIIeJIeHa
peuHast keta p. Poibanikast (0. Utypym), momiexaiias oxpaHe U3-3a €€ reHeTUYeCKOM YHUKATbHOCTU. BbI-
JIeJICHHBIE KoreorpadpriecKue eIMHUIBI BEpU(ULIMPOBAIN MYTEM OLIEHK! X ¢ depeHIIMaN 10 MUKPO-
caresmutHbIM JIHK -mMapkepam. JlonoiHUTETbHO Ha 0-Be UTypyT, 1Mo Beeli BEpOSITHOCTH, CJICAYET BbIIEIUTD B
Ka4yeCTBE OTAEIbHBIX 3KOreorpadmiecKrx enuHulI KeTy 0acceiina p. KyiiObllieBKa, BODIOEMOB CeBEpHEe I1epe-
eiika BeTpoBoe 1 BOIOEMOB I0XKHOI YacT OCTPOBA; OAHAKO cj1abasi FeHeTU4ecKasl U3y4YeHHOCTh He M03BO-
JIsIeT HagEXHO BepuduimpoBaTh ux. Bce mepeuncieHHbIe 3Koreorpaduieckue equHUIBI BMECTE MOTYT
paccMaTpUBaThCsl Kak 0a30Bble €IMHMIIBI 3a11aca KeThl 103KHbBIX KypribcKnx ocTpoBOB. O3EpHBI 9KOTHUTT
10XHBIX KypriIbCKIX 0-BOB KaK YHUKaJIbHasA popMa KeThl JlanpHero BocToka monjiesxut oxpaHe 1 Ipeao-
CTOPOKHOMY MOIXOY TPU PHIOOJIOBHBIX U PIOOBOIHBIX MEPOIIPUATHUSIX.

Karoueswvie crosa: xera Oncorhynchus keta, sxoreorpacduueckas enunuiia, JJHK-mapkepsl, monyasaumnoH-
Hasl CTpYKTypa, eIMHuIIa 3amnaca, o. Utypyi, o. KyHamwup.

DOI: 10.31857/50042875222030249

YT00bI 3¢hheKTUBHO YIPABJISIThH IIPUPOIHBEIMU 0110~
JIOTUYECKMMM PeCypcamMu, CACAyeT BhIACISATH CAMHUIIBI
3araca COOTBETCTBEHHO B ITONYJISILIMOHHO-0MOJIOrnye-
CKOI 1 TEHETUYECKOM CTpyKType Buaa. 11 KOHKpeT-
HOTO BUJIa CYILIECTBYIOT TPAaHUIIbI, OIIpeaessieMble (hH-
3MKO-TeorpaduiecKkoil reTeporeHHOCThIO apeasa, pas-
HOOOpa3ueM reoOHMOLIEHO30B U €ro OMOJIOTMYeCKUMM
0OCOOEHHOCTSIMU: CPOKOM 1 MECTOM Pa3MHOKEHMSI, 10~
BeIeHUEM, MUTPALIMOHHBIMI OOMeHaMU U Ap. B yacT-
HOCTH, OJHOM M3 TPpaHUI HEPECTOBBIX IPYNIIUPO-
BOK TUXOOKEAHCKMX JIOCOCEH U IPYTUX JOCOCEBBIX PHIO
JIaJIbHEBOCTOYHOT'O PErMOHA, Y KOTOPBIX KPUTUYECKUIA
MeprOI OHTOTeHE3a WJIN BCsI XK3HB IIPOXOIST B peKaxX 1
03€pax, MOXKET CITy:KMTh OMOTa IIPECHOBOIHBIX Oacceli-
HOB, (hopMUpYyIONIasl Cpery OOUTAHUST STUX TPYITITAPO-
BOK. COITTaCHO HXTHOJIOTUYECKOMY PalilOHMPOBAHUIO
HansHero Bocroka mo YepeurneBy (1998), BeimeneH
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Kypunbckmii paiion (IIpumopckast Ouoreorpadude-
cKasi MPOBUHIIKS), BKJIIOYAIOLIMI IOXHOKYPUIbCKUE
o-Ba Utypyn u KyHammp. YHUKaJILHOCTb 3TUX OCT-
POBOB €llI€ U B TOM, YTO MO paclpeaeJeH1IO MPeCcHO-
BOJIHBIX PBIO rpaHulla Mexay lomapkTuueckol u
AMypCKOIi MepeXoaHbIMU 00J1aCTAMU MPOXOAUT IO
mpoia. ®pusa, Mmexay o-Bamu Ypyn u Utypyn (bepr,
1949). Utypyn u KyHamup — camble KpYIHBIE IO
iomaan octpoBa bosbinoit Kypuibckoii rpsiabl ¢
HanOOoJIbIINM JaHAIadTHEIM pa3HoooOpa3uem (IaH-
3eit, 2010), yTo 0OycIOBIMBaET UX OoJbllIee OMopas-
HOOOpa3ne.

OIHUM U3 BaXXHBIX BUIOB JIOCOCEBBIX PHIO SIBIISI-
ercst keta Oncorhynchus keta (Walbaum, 1792). Ha
10KHBIX KypuJIbcKuX 0-Bax, KaK U Ha BCéM JlaabHEM
BocTtoke, keTa siByisieTcsl B HacCTosI111ee BpeMsl OCHOB-
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HBIM OOBEKTOM MAcCTOMIITHOTO JiococeBomcTBa Poc-
cuu (I'myookoBckuii u ap., 2010; Jleman u ap., 2015).
B wactHOCTHM, Ha 0-Be UTypym C JTOCOCEBBIX PHIOO-
pa3zBogHbIX 3aBoa0B (JIP3) B Hauame 2000-x BeImycKa-
JI1 He 6oJjtee 25 MITH MaJIbKOB KeThl, B KoH1le 2000-x —
yxe ~120 maH, a B 2020 1. — ~300 maH (KaeB u 1p.,
2021; Klovach et al., 2021). Kera — BTOpoIi 110 4mc-
JICHHOCTHU BUJ, TUXOOKEAHCKUX JIOCOCEI IMociie TopOy-
i O. gorbuscha (Walbaum, 1792). B a3zuatckoii yactu
apeajia OHa Har'yJIMBaeTCs B CEBEPHBIX palioHax TUxoro
OKeaHa U 3aXOJUT Ha HEpecT B PEKM a3MaTCKOTO U
amepukaHckoro nodepexuit (Urawa et al., 2018). B
npenenax poccuiickoro JlamsHero Bocroka Beimensi-
IOT OT IIECTU A0 CEMU OCHOBHBIX PETMOHAIBHBIX HEPE-
CTOBBIX IPYIIIMPOBOK 3T0ro Brna (Kaprenko, Paccan-
HUKOB, 2004), B TOM 4uCJIe I0KHOKYPUIBCKYIO KETY.
OnHa o0pasyeT OOIWH 13 NSITH KPYITHBIX T€HETUYSCKUX
KJacTepoB KeTbl JlanbHero BocToka, BbIIEIsSIEMBIX IO
JHK-mapkepam (ZKuBotoBckuii u ap., 2010). BaxHoit
OCOOEHHOCTBIO KETBI, KaK U JIPYIMX TUXOOKEAHCKUX
JIOCOCE, SIBJISICTCSI HAJIMUME Yy HEe€ pasjIMIHbIX KO-
normgeckmx popM. B vactHOCTH, KeTa 0-BoB UTypyrr
u KyHalp xapakTepusyeTcs HaJIM4YueM PEeYHOU u
03EpHOII (popM, ompeneisieMbIX IO MECTy HepecTa
(Bankos, 1984, 1985; Kaes, 2003).

Takum oOpa3om, KeTa SIBISICTCS 3HAYUTEIHHO MOI-
paznesi€HHbIM BuaoM. OMupasicCh Ha 3KOJOTMYecKre 1
reHeTUYeCKIEe JaHHBIE, MOXXHO IOIBITATHCS BBIICINTh
B IOCTaTOYHO YETKMX reorpaIecKux rpaHulIax He-
3aBUCUMBIE TIOIYJISLIMOHHBIE TPYNITUPOBKU, YTOOBI
pe3yabTaT MOXKXHO ObLIIO IPUMEHUTH B IIPAKTUYECKOM
pa6ore. llenp Hamero mcciaeogoOBaHUS — MCIIOIb3YSI
9KOJIoTO-Teorpapuyeckre U reHeTU4eCKUe JaHHbIe,
BBIACIUTD MOITY/ISSLIMOHHbBIE TPYIIIUPOBKM KETHI 10K~
HbIX KypuJIbCKHX 0-BOB OIS pallMOHAIbHOIO MC-
MTOJIb30BaHMS €€ 3aIacoB.

151 KeThl, KaK 1 JUTS TFOOBIX APYTUX BUIOB, BAXKHO
YCTaHOBUTD €AMHUIIBI 3aI1aca, KOTOPbIE TTO3BOJIST, yUu-
ThIBasl MOMYJISILIMOHHYIO CTPYKTYPY BUAa M TpeOOBaHUS
K 2(pPEKTUBHOCTU BOCIIPOU3BOACTBA KaK 3aBOICKOIA,
TaK 1 IUKOM KEThI, OMPeIeTUTh OMOJIOTMYECKU ONpaB-
JTAaHHbIE COOTHOIIIEHUSI HOPM BbLIOBA, PETYJISLIMIO BOC-
MPOU3BOJCTBA BUJAa U OTPAHWYECHUSI Ha TEPEeBO3KU
ormtogoTBopE€HHON uKphl Mexnay JIP3. IlocienHee
Tem OoJiee aKTyaJlbHO, MOCKOJIbKY HEpeaKu Oeccu-
CTEMHBbIE TTEPEBO3KU UCKYCCTBEHHO BOCIIPOU3BOA-
MBbIX BUIIOB JOcOceii, B TOM 4YMcJlie KeThl. Tak, 1o
naHHbIM CaxannHo-KypujibCKOro TeppuTopuaib-
HoTO yrpaBieHust Pocpbi6o0BCTBA, NesATEIbHOCTh
JIByX nMeromuxcs Ha ceronss JIP3 Ha o-Be KyHammp
OCYIIECTBJISIETCS 3a CUET MEePEeBO30K UKPhl KEThI, CO-
OpaHHoI1 B pekax o-Ba Utypyn u naxe o-Ba CaxaJiuH —
T.€. OCYLIECTBIISICTCSI MHTPOAYKIIMS “UyKOro” ped-
HOT'O 9KOTHMIA KE€ThI, B TOM YUCJIE U B 03EPHO-PEUHYIO
cucteMy Ha o-Be KyHamup (03. JlaryHHOe), rie He-
PECTUTCS KeTa 03EPHOI0 9KOTUIIA.

151 BEIIETICHUSI SIMHMIT 3aT1aca MBI BOCITOJIB3YeMCST
KoHllennueil akoreorpadpudeckux eauHui (BT'E)
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(Zhivotovsky et al., 2015b; XKuBotoBckuii, 2016a).
Kaxnast OT'E onpenensieTcss Kak rpyiina reorpadu-
YeCKM OJIM3KUX MOIYJISILNil, 0OMTAIONINX B CXOTHBIX
YCIOBUSIX, MEXIY KOTOPBLIMHM BO3MOKEH OOMEH reHa-
MU, HO 3HAQYUTEJbHO M30JUPOBAHHAS OT APYTUX Ta-
KX €IVHUL], YTO MOXHO TECTUPOBATH C ITOMOIIBLIO
JHK-mapkepos.

MATEPUAJI U METOIUKA

ComnacHo koHuenuuu OI'E, mponenypa ux Beiae-
JIEHUSI COCTOUT M3 ABYX 3TaroB (Zhivotovsky et al.,
2015b; 2XKuBoToBckuii, 2016a, 2021). Ha nepBom aTa-
e cIeayeT IIpeaBapuUTeIbHO pa30UTh apeall BUaa Ha
reorpamdyeckre “IPOBUHIMNK’ TI0 XapaKTEPUCTH-
KaM MeCTOOOMTaHUIi, 3aTeM NOAPA3ICIMTh X, YIr-
ThIBasi OMOJIOTUIO MCCIEAYEMOTO Braa (MUTpalOH-
HbIE, PEIIPOAYKTUBHBIE U IPYTrde€ XapaKTePUCTUKM).
B yactHOCTH, WIsT KeThl I0KHBIX KypuibcKux o-BOB
BaXXHO YYUTHIBaTh HAJIMYKME PEYHOTO M 03EPHOIO KO-
THUIIOB, PA3/INYAIOLIMXCS HE TOJIBKO (DEHOTUIIMYECKH U
skojornuecku (MBankos, 1984, 1985; Kaes, 2003),
HO U 110 ImapaMeTpaMm nuHamuku ctan (Kaes, Poma-
ceHko, 2010, 2017). Takoe, KOMIIO3UTHOE, IOAPA3IL-
JieHue (C OHHOBPEMEHHBIM YYETOM 3KOJIOTUM U T€0-
rpacdum Buna) u oopasyetr DI'E. Kaxgas DTE moxer
BKJII0YaTh HECKOJBKO IoIyisauuii (Bogoémon). Ha
BTOpOM 3Tarie BeiAesieHHble DI'E npoBepsioT Ha re-
HETUYECKYIO0 OJIM30CTh WM OTHAJEHHOCTH APYr OT
JIpyra, MMesi MHOXECTBEHHbIE BBIOOPKM OCOOe€il u3
nonyassuuit kaxnoit OT'E.

Dusnko-reorpapuyeckoe
paiiloHMpoBaHKe OCTPOBOB

ITo nmanmuracdTHOI Knaccudbukanuu KyHamup

u Utypyn (puc. 1a) pazgensorcs ¢pU3NKO-Teorpa-
duryecKoit rpaHuIeii, TTpoxoasamieii mo mpoimBy Exa-
tepuHsbl (I'anzeit, 2010). OctpoB KyHamup oTHOCST
K IOxHo-KypunbckoMmy ¢pu3nko-reorpadmudecKoMy
okpyry (MapteiHeHKo, bouapHukos, 2008; I'aH3eii,
2010) u nmemaT ero Ha ABa (pU3MKO-TeorpadpUIecKux
paitoHa (MapteiHeHKO, bouapaukoB, 2008), 0603Ha-
YyeHHBIX Ha puc. 16 kak A m B. OctpoB UTypy1r Takske
JIeTIIT Ha nBa husuko-reorpadmyeckux paitoHa (I'an-
3eit, 2010) — Cu D (puc. 1B) — no nepeuieiiky Berpo-
BOMY, Ha MECTe€ KOTOPOIrO B CPEIHEM ILIeHCTOLIeHE
obL1 mpokuii npoaus (boratos, 2002). Paiion C oT-
HocAT, Kak U 0. KyHaiup, Kk FOxHo-Kypuibckomy
OKpyTy; ogHako paitoH D oTHOCAT K ¥Ypyricko-Yupro-
€BCKOMY (hr3nKo-TreorpapuieckoMy okpyry (MapTbi-
HeHko, bouapHukos, 2008; I'an3eii, 2010). Cpenu ripo-
YMX pasnaunii rpaHnia Mmexay paiionamu C u D aBis-
€TCSl CEeBEPHOW TpaHULE OOUTAHUS CaxaJTMHCKOTO
taiimenst Parahucho perryi Brevoort, 1856 Ha o-Be UTy-
py1 (COOCTBEHHBIE HAOIIOASHWS ), M HUTAE CEBEpHEE
Ha KypujIbCKMX 0-BaxX 3TOT BUJ HUKEM OTMEUEH He
obu1. B paiioHe C MOXHO BbIAEIUTH TPU KPYTMHBIX
noapaiioHa 1mo 6acceifHOBOMY NPUHIIMITY: OacCeiTHBI
BOIPOCHI UXTUOJIOTUU Ne 3
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c.uI. (a)

46°

45°

440

o

145 146° 147° 148° 149° B.1.

Puc. 1. Paiion uccrnenoBanuii (a) u reorpadust BLIGOpOK KeTbl Oncorhynchus keta Ha o-Bax KyHaiup (6) u UTypyIt (B): (ssee) —
JIMHUSI, pa3nesisiioniast OCTpoBa Ha (pusnko-reorpacdudeckue paitonsl (A, B, C, D). OctpoB Kynammup: / — p. AHnpeeBka, 2 —
p. CepHoBonka, 3 — M. FOxxHo-Kypuibckuii (craBHOit HeBon), 4 — 03. CepebpsiHoe, 5 — 03. KeToBoe HepecTumile (CoeauHe-
HO TIPOTOKO# ¢ pyd. TpeyronbHbIit), 6 — paiioH ckaisl [lanen (cTtaBHOi# HeBonm), 7 — p. Wmomuna, 8§ — p. @unarosa, 9 —
p. MocroBas, 10 — p. CaparoBckasi, /1 — p. Taruna, 12 — p. CeBepsinka, /3 — 03. Banentunni, /4 — p. Tponunka, 15 —
0. [NepByxuHa (ctaBHOI HeBom), /6 —paiioH 03. Anurep (craBHO# HeBon), /7 — p. IlepByxuHa, I8 — o3. JlaryHHoe, 19 —
pyu. Beictpsrii. OctpoB Utypyn: I — 03. biarogatHoe, 2 — pyu. Lupk, 3 — py4. bonothsiit, 4 — p. CnaBHas, 5 — py4. Cxanb-
HbIi1, 6 — 03. CorouHoe, 7 — pyd. [Topoxucteiii, & — pyu. [ybokuii, 9 — JIP3 “PeiinoBsiit”, 10 — p. Apryus, 11 — 03. Peiino-
Boe, 12— ycrbe p. PeiinoBas, 13 — 6. Ounst, 14 — 3an. [Ipoctop (cTaBHOI HeBox), 15 — p. [Topoiueska, /16 — 03. JlebenuHoe, 17 —
JIP3 “Kypunsckuit”, 18 — p. Kypunbckas, 19 — ycrbe p. Kypuika, 20 —3an. Kypuibsckuii (cTaBHOM HeBon), 2/ — ycTbe p. PbI-
Oarkast, 22 — ycrbe p. KyliobieBka, 23 — niporoka o3. Kyiiosiesckoe, 24 — yctbe p. OceHnsis1, 25 — ycrbe p. Tuxas. HazBa-
HUsI BOMOEMOB MPUBEIEHBI B COOTBETCTBUM € “ATyiacoM...” (1993).

BOITPOCHI UXTUOJIOTUN  tom 62  Ne 3 2022
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pek PeitnoBas (3an. Ilpocrop), Kypunka (Kypuib-
ckuit 3aiuB) U Kyitopimeska (KyitObiieBckuii 3a-
nuB). BomocOopHbIii 6acceiiH peKu — 3TO LeJT0CTHAs
eIVHM1IIA B CTPYKTYype JIJaHAIIadTa: OH 3a0aéT TMIPOIO-
TYECKUI PEXXUM TePPUTOPUH, OacCeliHBI CTOKA OIpe-
JISTISIIOT OCOOEHHOCTH TEMIIEPAaTyPHOTO pexKruMa U Ipy-
rMe XapaKTepUCTUKN BomoeéMoB (MapTbeiHeHKO, bouap-
HukoB, 2008; KopbiTHbiit, 2017), B TOM 4yucie BaxXHbIE
JIJIST BOCIIPOM3BOJICTBA MOJIOAU TUXOOKEAHCKUX JIOCO-
Ceil ¥ Ipyrux peyHbIX TMAPOONOHTOB. IToaTOoOMy BOIO-
pa3nenbl MeXKIy KPYMHBIMU O3€pPHO-PEYHBIMU CUCTE-
MaMM SIBJISIIOTCSI €CTECTBEHHBIMU I'paHWIIAMU 3KOCH-
CTEM 1 COCTABJISTIONINX VX MOITYJISILM THIPOOHOHTOB,
a ctayio ObITh, U DI'E.

HOl'lleﬂ].II/IOHHl)le BblﬁOpKl/l KeTbI

Bce rccienoBaHHbIe MecTa B3SITUSI BBIOOPOK KEThI
yKazaHbl Ha puc. 10, 1B. 13 MHOTrMX MeCT BBIOOPKH
Opasii MHOTOKpaTHO — B TeYSHUE Ce30Ha WU B pa3-
Hble roJibl. B OCHOBHOM 3T0 ObLJIM TPOU3BOAUTEU U3
HEpPECTOBOro BogoEéMa (M3 peKu MJIM 03€pa), OOTHAKO
4acTh BHIOOPOK MpeICTaBlIcHA MOJIONbIO (B TEKCTE
CTaTbU 3TO 0COOO OrOBAPUBACTCS ISl 3a0CTPEHUSI BHU-
MaHMs); HECKOJIBbKO BEIOOPOK MPOU3BOAUTEIICH B3SI-
TBI M3 IPUOPEXHBIX HeBONOB. B Kaxknoii BLIOOpKE OBLIO
M0 HECKOJIBKO OecsITKOB ocobeit (30—50 5K3.); TUlllb B
peaKuX ciIydasix 00bEMBI BEIOOPOK ObLIM MEHBIITMMH.
B 03€épHO-peuyHbIX cucTtemMax Opaiu BbIOOPKU KaK U3
o3epa, TaK W U3 €ro IPUTOKOB: 03. JlaryHHoe u p.
IlepByxuna (o. Kynammup) n 03. CormoyHoe ¢ BIiaga-
IOIIMMHU B Hero pyubsiMu [Topoxkucteiii u [Tydokuit
(0. Utypym). Beibopkamu u3 6acceitHoB pexk Kypui-
ka u PeitnoBas (0. UTypyIr) ObLIM OXBau€HbI OCHOB-
HOE pyCJIO, IIPUTOKM M IIYHKTHI cOopa ukpsl Ha JIP3.
buonornyeckuit MaTepual MpeacTaBisii cOO0 He-
OOJIBIIION KycCOYeK IJIaBHMKA (OT IMPOM3BOIUTEIICH)
WIM XBOCTOBYIO YacThb MajibKa;, B ITOJIEBBIX YCIOBUSIX
OuoJTormyeckrie 00pasiibl COXPaHSIA B UHAUBUIYaTb-
HBIX IpobupKax ¢ 96%-HbiM aTaHonoM. Ha o-Be KyHa-
P ObLIM B39ThI 36 BBEIOOPOK KeThl (1363 3K3.) us
19 BomoéMoB (IIpu aHaJIM3e MaTepuraia BEIOOPKY Ke-
ThI U3 03. BajleHTUHBI MoApa3Aessiaiu Ha IBE MOABBI-
OOpKU — 3peJIbIX U He3pebIX IIPOU3BOAUTENCH), HA
o-Be Utypyn — 122 Bei6opku (5618 9K3.) U3 25 Bomo-
éMoB 3a 13 et uccnenoBanmii (2004—2016). OgHa BbI-
0OopKa ObUIa B3sTa U3 IPOMBIIIUIEHHBIX YJIOBOB B IIPO-
Toke 03. ConmoyHoe U pa3douta mo MopoMeTpun Ha
JIBE TIONBLIOOPKH: O3EPHOTO U PEUYHOTO (PEHOTHUTIOB.

HOI[yJIi[HI/IOHHO-I‘eHeTI/I‘leCKaH CTAaTUCTHKA

s OlleHKM TeHeTM4yecKoM Moapa3aeeéHHOCTU
keTol U Bepudukauu e€ DT'E B3siThie OMoNOTHYE-
ckue o0pasiibl TeHOTUIIMPOBAIU MO JECITU MUKPO-
caTeJNIMTHBIM MapkepaMm (Ssal97, Ssa20—19, Ogo2,
Oke3, Okell, Onel03, Onel09, Ots3, Okil—1 u Okil—2)
comracHo MeTonrke AdanackeBa ¢ coaBropamu (2011).

CraTrcTiieckyre moxkasaresim Og 1 6 p TOmyJIsTIInOH -
Holt nuddepeHIMalMU OIIPeIesiIu COIIACHO PYKO-
BornctBy Beiipa (Weir, 1996) ¢ mcronb3oBaHUEM TIPO-
rpammbl GDA (Lewis, Zaykin, 2001). 65 xapakrepusyet
IBYX(paKTOPHYIO MepapXUUecKylo KiacCu(pUKaIUIo U
OLIEHMBAET CPEIHUE PA3INUUS MEXIY MHOXECTBEH-
HBEIMHU BBIOOpKaMU 13 IBYX (Mju OoJjiee) CpaBHUBae-
MBIX TTOITY/ISILIMOHHBIX TPYIIIIUPOBOK, B TO BpeMsl KaK
0p OIIeHMBAET TOTATBHBIC PA3IMIUSI MEXIY CpaBHU-
BaeMbIMM T'PYIIIIMPOBKaMU (KaK eCJIv ObI BCe BEIOOP-
KW B KaXXHAOW TPYIIMPOBKE CIUTh B OdHY). Bcerma
0, < 65. B ciiyqae omHO(akTOpHOM Ki1accudUKam
04 olleHMBaeT TOJIBKO DPa3IM4Us MeXITy Habopamu
BBIOOPOK (MOMYJISIIMIA) U3 OTACIbHOM MOITYJISIIIAOH-
HOM rpynnupoBKU. OCHOBHBIM I'€eHETUYECKUM KPU-
TepHUeM BbIJIEJICHUS MOIYISLIUOHHBIX TPYIIITMPOBOK
Kak otnenbHBIX DI'E ciayxar 0obpmie 3HaYeHUS CTa-
TUCTUK O¢ MEXIY 3TUMU TPYIIIUPOBKAMU U MaJible
pa3Iudrs MEXIY MOIYISISIMUA BHYTpU HUX (2K1BO-
toBckuii, 2019, 2021). 3HaYMMOCTh OTKJIOHCHUI B
TeHETUYECKOM PaBHOBECUU II0 COBOKYITHOCTH BEIOO-
POK 1 JIOKYCOB TecTUpoBaiu no beHmkaMuHu 1 X0X-
oepry (Benjamini, Hochberg, 1995); oTkiioHeHMs ObLT
OOHapyXeHBbI B CBSI3U C HAJIMYMEM HYJIb-aJUIeIeil B JTO-
Kyce Oke3. OmHako paHee ObLIO ITOKAa3aHO, YTO 3TO
MaJjio BIMSET Ha OLECHKM reHeTu4YecKou nuddepeH-
Al CyMMapHO ITO0 BCEM MCCJIEAOBAaHHBIM JIOKY-
cam (Zhivotovsky et al., 2015a). JIns rpadudeckoro
MIPEACTaBICHUS 1 BBIASICHMS TCHETUYECKN OIM3KIX
IPYIII BEIOOPOK Mbl BBIUMC/ISZIA COOCTBEHHBIE BEKTO-
pbl (IJIaBHBIE OCU) KOPPEJISIIIMOHHON MaTpUIIbl T10-
MapHBIX T€HETUYECKUX pasnmuuii (XKuBoToBCcKUiA
u ap., 2010) ¢ magpHEHIIMM BpallecHUEM METOIOM
Varimax U ¢ UCHOJb30BaAaHUEM KOMITBIOTEPHOIO Ia-
kera SPSS (George, Mallery, 2005). B pesynbraTe
BBISIBJISITV TPYIIIBI BBIOOPOK, OJTM3KUX 110 TPOMUITIO UX
PaCCTOSIHUI 10 OCTAJbHBIX BBIOOPOK, UTO YETUYE, YEM
MIPOCTO T€HETUYECKUE pa3InynsI, yKa3bIBaeT Ha OOIII-
HOCTb BBIOOPOK OJHOM T'PYIIIIHI.

PE3VIJIBTATHI 1 OBCYXIEHUWNE

IoGanbHasA reHeTHYECKAS MOAPA3IETEHHOCTD
I03KHOKYPHJIbCKOI KEeThI

3HauuTeNbHasl TeHeTu4YecKasl Toapa3aeaéHHOCTD
KeTbl 103KHbIX KypriibCKUX 0-BOB HA0I101a€TCSI MEX-
ny o-Bamu Utypyn n KyHamup: ux oqHO3Ha4YHO pas-
JleJisieT repBasi IJlaBHasi KoopauHata (puc. 2). Beicokuii
npoleHT (59.4) Harpy3ku Ha He€ TOBOPUT O OOJIBIIION
Monpa3neJEHHOCT HEPECTOBBIX TPYIIIMPOBOK KEThI
3TUX ABYX OCTpOBOB. CpeaH1e reHeTUUYEeCKUe pas3iu-
YUl MEXIY KYHAIIMPCKUMU Y UTYPYIICKUMU BbIOOP-
Kamu — B = 0.023 ¢ 95%-HbIM TOBEpUTEILHBIM WH-
tepBasiom (CI) 0.017—0.028, a cpenHee ToTaJdbHOE
pasauyre MeXIy KeToit 1ByxX ocTpoBOB — 0, = 0.013
(CI10.007—0.019).
BOITPOCHI UXTHUOJIOTHUU Ne 3

TOM 62 2022



OKOJIOTO-TEOTPAOUNYECKAA U TEHETUYECKAA INPDOEPEHIINALNA

o. KyHauup o. Utypyn
1.0 -
8°¢%, #o
0o 6 o
O o o)
0.6 °©
o o
= ° S
= * TN e #
~ 02F o © S -
- @ S e
— ® o N\ KKt
() \ \ +
) . X T x
—0.2+ x
—-0.6 ! : :
—0.4 0 0.4 0.8

K1 (59.4%)

Puc. 2. 'eHeTnueckas nonpasneaéHHOCTb BHIOOPOK KEThbI
Oncorhynchus keta n3 BomoémoB 0-BoB KyHammp n Uty-
PYIL: (3) — JIMHUS, pa3aessioIasi BBIGOPKY KETHI M3 BOIO-
€MOB OCTPOBOB; (®), (O) — BBIOOPKU M3 PalilOHOB COOT-
BETCTBEHHO A (1oro-3amnaaHasi 4acTh 0-Ba KyHaiup) u B
(ceBepo-BOCTOYHAS YacTh) (cM. mainee puc. 3); (+), (X) —
BBIOOPKM U3 palioHOB cooTBeTcTBeHHO C (1oro-3amanHasi
yacTh 0-Ba Mtypym) u D (ceBepo-BOoCTOUHAsI 4acTh), 3a
WUCKITIOYEHNEM KeThl U3 p. Pribaikast Ha o-Be UTypym (%),
UX TpyMIia oyepyeHa IITPUXOBOU JIMHMENH. 31ech U Ha
puc. 3—5 B cKoOKax NpUBeAeHBI MPOLIEHTHI HArPy3KHU Ha
raBHble kKoopauHatel (K 1, 2).

Keta o-Ba KyHammp 3ameTHO TompasaeisieTcss Ha
JIBa TEHETUUYECKUX KJlacTepa, OTBeYalollnX paifoHaMm A
u B (puc. 2). JIlumb nBe BBIOOPKM 13 paiioHa A momna-
JIafOT B TeHETHMYEeCKUii Kiactep paiioHa B (cm. manee
puc. 3 U COOTBETCTBYIOIIMI TeKCT). CpeagHue reHeTr -
yecKure pasndus MexXay BCeMU NapaMu BbIOOPOK U3
aTHX KimactepoB — Og = 0.024 (CI 0.014—0.040), a
CpEOHsAS TOTaJIbHAsA NUCTAHLIMS MEXIY 3TUMU KJia-
crepamur — 0, = 0.018 (C/0.007—0.034).

Keta o-Ba MUTypyI Takke reHeTU4eCKHU rmoapasie-
JieHa, HauboJiee 3HAYUTENbHO BbIAEISETCS TTOMYJIsi-
uus p. Peibankasi, Bragaronieii B 3au. Kypunbckuii
(puc. 2). MHoxecTtBeHHBIe BEIOOpKU ¢ 2004 110 2013 IT.
YKa3blBalOT Ha BPEMEHHYIO YCTOMYMBOCTb T€HETU-
YeCKOro KJIacTepa KeThl p. Pribalikasi Mo OTHOIIIEHUIO K
TeHeTUYEeCKOMY KJ1acTepy BCeX OCTaJbHbIX BHIOOPOK
9TOTO BUla Ha 0-Be Typyn. CpenHue reHeTu4eckue
pa3 YKt MEXIy BCeMU MapaMU BEIOOPOK U3 3TUX IBYX
ximactepoB 05 = 0.017 (CI 0.013—0.023), a cpenHsist TO-
TaJbHas TeHEeTUYeCKasd TUCTAaHITUS MEXITy HUMHU 0 p =
=0.010 (C10.007—0.015).

Peunas u o3épuas ¢opmbl KeThbl 0-Ba KyHamup

Ha puc. 2 BTopas rimaBHast KoopaAuHaTa pa3aeiseT
KeTy paitoHoB A u B o-Ba KyHaiup (KctaTu, TpeTbs
DIaBHAsI KoopauHaTa (He yKasaHO) Takke pasmesiseT
Ne 3 2022
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Puc. 3. I'eHeTMueckue KiacTepbl BbIOOPOK PEUYHOM M
o3€pHoit (popMm ketbl Oncorhynchus keta Ha o. KyHammmp:
(@), (O) — BBIOOPKM W13 MOMYJSLMUIA COOTBETCTBEHHO
03EpHOM U peyHOil (OpM (HEKOTOphIE TOYKM HaJeraloT
IPYT Ha Apyra U UX TPYAHO Pa3jIuuuTh); (A) — peyHas
¢dopMa u3 peku AHIpeeBKa U pyd. BBICTpEHIii B paiioHe A
(cm. puc. 16); (A) — moonpb KeTsl u3 p. [lepByxuHa, Bria-
naroieit B 03. JlaryaHoe; (+), (X) — TIPeaInoaoXuTeIbHO
PBIOBI COOTBETCTBEHHO O3€pHOI M peYHOM (hopM, BbIIC-
JIEHHBIE 10 CTETIeHU MOJIOBOI 3pEJIOCTU B BLIOOPKE U3 03.
Banentunsl (paiion B).

3TU PaliOHbI, COCTABJISISI BMECTE CO BTOPOU INIABHOM KO-
opauHatoit 6osnee 25% usmenunBocTh). EQMHCTBEH-
HBIM HapylIeHUeM TToApa3AeIEHHOCTH KEThl HA 3TOM
OCTpOBe T10 paiioHaM A 1 B aBiIssioTcsT BBIOOPKM 13
p. AHIpeeBKa 1 py4. BeIcTphiii u3 paiioHa A, oKa-
3aBIIMecs B KJlactepe pailoHa B. OObscHsIETCS 3TO
TEM, UTO B 3TH JIBa BOAOTOKA 3aXOIUT KeTa TOJIbKO peu-
HOT'O PKOTHUIIA, a OCTAJIbHBIC BHIOOPKM IOT0-3aragHoN
yactu KyHammpa (paiioH A) IIpeacTaBlIeHBl 03€ pHBIM
9KOTUTIOM Buaa. [ToaTOMy Ba reHETUYECKUX KJTacTepa
keThl KyHalimpa orpaxaroT Kak (pu3nko-reorpapude-
CKYIO IIOApa3neI€HHOCTh OCTPOBA, TaK U MPEeUMYIIIe-
CTBEHHYIO IPUHAIJIEKHOCTh Pa3HBIX 9KOJIOTMYECKIX
¢dopM KeThl K CBOMM reorpacdudeckum paiioHam. M-
JIFOCTpALIMEN 3TOro CJIY>KUT BBIOOPKa KeThl U3 bacceiiHa
03. Banentunsn (paiton B), roe HepecTITCS pBHIOHI
03€pPHOTI0 3KOTHUIIA, a B €r0 IIPUTOKAX — PEYHOTO 3KO-
tuna. Pa3zneneHue peid B 3TOI BEIOOPKE MO CTEEHU
3PEJIOCTU ITI0JIOBBIX IPOAYKTOB IPEAIIOI0KUTEIbHO
Ha peuHylo (0onee 3penbie) U 03€pHYIO (MeHee 3pe-
JIbie) (POPMEI IOKA3aj10 TCHACHIINIO CMEILCHUS TI0/I-
BBIOOPKHU 3PENbIX PHIO B CTOPOHY T€HETUUYECKOTO KJla-
cTepa peyHOro BKOTWMa KeThl (3HaK “+” Ha puc. 3).
HeoxumaHHBIM pe3ynbTaTOM OKa3aJIoCh JIMIIb CMe-
LIeHUE B Kj1acTep 03€pHOiT hopMbl (puc. 3) BBIOOPKHU
Mosoau u3 p. IlepByxuHa, Bragaroiieii B 03. JlaryH-
Hoe (00BbsSICHEHUE — HIXKE).
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Puc. 4. TeHeTnueckue KjacTepbl BBIOOPOK PEYHON U
03€pHoi1 hopM KeTbl Oncorhynchus keta B ceBepHOM 4ya-
ctu o. Utypyrm: (@) — BEIOOPKU B pa3HbIe TOABI ocobeit
03€épHoit popmbl u3 03. ConouHoe (cM. puc. 1B: 6); (O) —
BBIOOPKM B pa3HbIe FOAbl 0co0eit peuHoii (popMbI U3 Gac-
ceitHa p. PeiinoBas (paiioH C, puc. 1B: 9—12); (%), (X) —
BBIOOPKY COOTBETCTBEHHO MOJIOAM U MPOU3BOAUTEINIEH Ke-
Thl U3 IpUTOKOB 03. CorouHoe (puc. 1B: 7, §); (W), (A) —
MOABBIOOPKHU 0COGEH COOTBETCTBEHHO O3EPHOTO U ped-
HOTO 2KOTHIIOB, B3ATBIX M3 MPOMBIILUICHHBIX YJIOBOB B
npotoke 03. ConoyHoe; (¢) — ocTajabHbIE BLIOOPKU KEThI
3 pa3HbBIX pek paiioHa D (cMm. puc. 1B); MyHKTUPHBIM
OBaJIOM O4YepYEHbI OCHOBHbIE BBIOOPKU 03EPHOI KEThI U3
03. ComnouHoe.

TeHeTnyeckas noapasieiéHHOCTb KeThbl
o-Ba Utypyn

B ¢pusuko-reorpadpuaeckom paitone D o-Ba Uty-
PYIT MBI TOAPOOHO U3YYMIU O3€EPHO-PEUHYIO CUCTE-
My 03. Conmo4yHoOeE, IIe HepecTATCsI 00e (hOpPMEI KETHI.
CommacHo UXTUOJIOrMYeCcKM, aKonorndeckuM (MBan-
KOB, 1984, 1985; Kaes, 2003; Kaes, Pomacenko, 2010) u
rederudyeckuM (KaeB u gp., 2008; 2KuBoTOBCKMIA
u 1p., 2009) naHHBIM 110 KeTe 03. COIIOYHOE, PEUHYIO
U O3E€PHYIO KETY CJeMyeT MoAapa3nessiTh U pacCMaTpu-
BaTh KaK OTIEIbHBIE PEIPONYKTUBHO HE3aBHCUMbIC
rpynnupoBKU. JleiicTBUTEIBbHO, HAIIIM MHOTOJIETHIE
nmanHble (2004—2012) noka3anau B LIEJIOM YCTOYMBEIE
pasmuuus Mexkay 03€pHOI ¢popMoii n3 03. CormouyHoe
u reorpaduyecK OJIM3KMMU MOIYIASIUSIMUA ped-
HOM (popMBI. A UMEHHO: BEIOOPKM KEThI, 3alllealleii B
JIpyryie BOMOEMEI TOTO XK€ (PbM3MKO-IreorparuieckKoro
paiiona D, roe HaxomuTcs 03. CoogHoOe, OKa3aancCh B
OIHOM F€HETUYECKOM KJIacTepe C KETOI peYHOro KO-
TuIa U3 6acceitHa p. PeiinoBasi, BXOAsILEro B paiioH
C (puc. 4). bonee Toro, maxe BbIOOPKU ITPOU3BOIM-
Tesnei u3 mpuTokoB 03. ComnouHoe (pyubu [Topoxu-
ctoeiii 1 [my6Gokmit), Kak M 0XUIaI0Ch, OKa3aJIuCh B
TeHEeTUUYECKOM KJIacTepe KEThl PEYHOT0 3KOTHIIA.

B 10 ke BpeMsI IToTydeHHbIE JaHHbIE TTO0 HEKOTOPBIM
BBEIOOpPKaM HENOCPEICTBEHHO 13 OacceitHa 03. Corou-

HOE He COOTBETCTBOBAIM JAHHOM cxeme. Tak, BHE Ooc-
HOBHOM YaCcTU T€HETUUYECKOTO KjacTepa KeThl 03€p-
HOro 3KoTuna (MyHKTUPHBII OoBaj Ha puc. 4) oKa3a-
Jlach BBIOOpPKa B3pOCJBIX PbIO, OTOOpaHHasI B 03epe
BOMIM3M BriageHus pyd. Inmyooxkmit. Hamportus, Bce
TPU BBIOOPKU MOJIOAM M3 IPUTOKOB 03. COIMOYHOE 10~
MaJIi B TeHETUYECKUI KJIacTep KEThI 03EPHOI0 9KOTUIIA
(Kak 1 MoJIoAb U3 MpUTOKa 03. JlaryHHOE Ha o-Be Ky-
HaIllMp), B TO BpeMsI KaK OfHa BbIOOpPKa MOKATHOM
MOJIOIN, OTJIOBJICHHOI B IIPOTOKE 03epa, — B KJIacTep
KEThI peYHOro 3KoTuna (00bICHEHNE CM. HIXKE).

I'eHeTyecKre pa3mUnsI MEXITY O3EPHON Y pEUHOMN
¢dopmMamu KeTbl Ha 0-Be MITypyI1 MeHbl1Ie, Y4eM COOTBET-
CTBYIOIIIME Da3Iuuusl MeXIy BTUMU (opMaMM Ha
o-Be Kynammp. K nmpumepy, cpeaHsiss BeJIMUMHaA Te-
HETUYECKMX pasnnunii (0g) MeXIy BCceMHM MapaMmu
BEIOOPOK pBIO 03€pHOIT (hopMbl 13 03. ComouyHoe U
pedHoii (pOpMBI U3 CPAaBHUTEIBHO OJIU3KO PaCIIOJIO-
XKeHHoro OacceitHa p. PeiimoBasa cocrasmia 0.0086
(CI 0.0054—0.0124), a cpenHee TOTaJbHOE pa3IMIue
(8p) Mexxmy Humu — 0.0051 (C70.0031—-0.0076), 9ro ro-
pasno MeHbllie, YeM MPU aHAJIOTUYHOM COTTOCTaB/IEHUN
BBIOOPOK KeThlI ¢ 0-Ba KyHarup (0= 0.024, 6, = 0.018,
CM. BBIIIIE).

B cooTBeTcTBUM C yKazaHHBIM 0acCeiiHOBBIM
NPUHIIMIIOM PaCcCMOTPUM pa3aeibHO KeTy U3 bac-
ceitHoOB pek PeiinoBas n Kypuika, Boamgarolmx cooT-
BETCTBEHHO B 3ajuBbI IIpoctop u Kypunbckuii. Ot
3aJIMBBI pa3AesIeHbl 1aJIeKO BBICTYMAIOIIMM B MOPE II-
oBoM Ywmpwuir (puc. 1a). Cyns 1mo cyiiecTBeHHBIM pa3-
JIMYUSIM B HEKOTOpBIE TOAbI B BO3PACTHOM COCTaBE
MPOU3BOAUTENICI KETHI B 3TUX 3a/IMBaX, CBSI3aHHBIM C
IUCcOalaHCOM TUHAMUWKHU YMCJIEHHOCTH €€ TTIOAXO/I0B,
MaJIOBEPOSITHO CKOJIb-ITM00 MacCOBOE B3aUMHOE IIe-
peMeleHue peI0 Mexmy atuMmu 3aauBamu (Kaes,
2003), 4TO TOKHO IIPUBOAUTH K TEHETUIECKOM T -
¢depeHIMALIMU KEeThl 3TUX JABYX PEUHBIX OACCEMHOB
(XKusortoBckuii u ap., 2009). AHanu3 Bcex BbIOO-
POK KeThl 13 0acceifHOB pek Peiimosas n Kypuika
moKasajJ, 4YTO OHHM O0pa3yloT IBa T€HETUYECKUX
KyacTepa (puc. 5). UX HeOOoJblIoe HATOXEeHUE CBSI-
3aHO, CKOpee BCEro, ¢ BBIOOPOYHBIM 3(D(PEeKTOM B
OOJIBIIIOM Habope BEIOOPOK, BCIIEICTBUE Yero “obiia-
Ka” 3TUX IBYyX TeHETMYECKUX KJIACTEPOB Pa3MbIBAIOT -
CSI M OKa3bIBAIOTCS MPWJIETAIOIINMUA APYT K Apyry. ['e-
HETUYECKME pas3numst MEKIYy KeTOM 3TUX IBYX PEUHBIX
OacceitHOB HEOObILINME, HO CTATUCTUYECKH 3HAYUMBIE,
Cyls MO CpedHEN BeJIMUMHE pasiuuuii MeXAy BCeMU
mapaMy BBIOOPOK M3 3TUX OBYX KiacTtepoB (Og =
= 0.0069, CI 0.0049—0.0094) 1 TOTaILHBIMU TeHE-
TUYECKUMMU Pa3IUuIUsIMU MEXAY STUMU KJIacTepaMu
(6,=0.0027, CI 0.0013—0.0043). HecmoTpst Ha OTHO-
CHUTEJIPHO MaJible TCHETUUECKME Pa3IMInsI MEXITY CTa-
JIaMM KeTbl peyHbIX 6acceiiHoB PeiinoBas u Kypuika,
MPaKTUYECKHU MOJIHOE pa3MeKeBaHEe MHOKECTBEHHBIX
BBIOOPOK (pUC. 5) yKa3bIBaeT Ha BpeMEHHYIO (BHYTpU-
1 MEXKTOIOBYIO) YCTOMYMBOCTh TEHETUUYECKMX Pa3JIn-

BOIPOCHI UXTUOJIOTUU Ne 3
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Puc. 5. l'eneruueckas nuddepeHumaius BbBIOOPOK KEThI
Oncorhynchus keta: (®) — 6acceitn p. PeitnoBast, (O) —
bacceitH p. Kypuika.

YU MEXIYy KEeTOM 3TUX IBYX PEUHBIX OacceiiHOB B
nepuon ucciaegopanmii (2004—2011 rr.).

SAKIIIOYEHHME
OKoreorpadguyecKue eJMHULBI U eJUHULBI 3amaca

Panee npoBenéHHoe uccienoBaHue KeThl 03. Co-
nogyHoe (0. UTypyIr) IO3BOIMIO IIPEAIIOIOXNATD, UTO
PBIOBI PEYHOTO U 03€PHOTO PKOTUIIOB SIBJISIIOTCS pe-
MIPOAYKTUBHO HE3aBUCUMBIMHU I'PYIIIIMPOBKAMU 3TO-
ro suna (Kaes m gp., 2008; 2KuBoToBCcKMili u mp.,
2009). Hacrosiiee uccienoBaHue MOATBEPXKIAET 3TY
TUIIOTE3Y I BCeii KeThl 103KHBIX Kypribckux 0-BoB. B
CBSI3U C 3TUM TpeOyeT CBOETO OOBSICHEHNSI TIOSIBIICHIE
HEKOTOPBIX BEIOOPOK, Ha MEPBbIN B3IVISII, HE COOTBET-
CTBYIOIIMX JaHHOI KoHuemnuuu. Hanpumep, nommka
MIPOM3BOIUTENIEN KEThI pEYHOTO 9KOTHIIA B 03. CoItou-
Hoe BOMM3M yCThs pyd. [mydokuit. MoxHO 1oiarats,
YTO 3[eCh MPOMU3OILIET OTIOB PeYHOU (POPMBI KETHI,
CKOMMBIIIEHCS Tiepen 3axomoM B pydeil. JleiicTBm-
TEJIbHO, MOAOOHbBIE CKOILJIEHUSI IIPOM3BOIUTEIEH KEThI
exeroqHo (B 1970—1980-x rT.) oTMeuyaau B BOCTOYHOI
yactH 03. JleoemuHoe (b6acceitH p. Kypwmika), roe 3Ha-
YIJIOCh OOIIMPHOE HEPECTWIMIIIE PHIO 03EPHOIO 3KO-
tria. OmHAKO IIpU 00C/IeIOBAaHUSIX 3eCh HEPECT IPO-
W3BOIUTEIICH BU3yaJIbHO He (DUKCHUPOBAIIM, a IIpU
BCKPBITUHU TPYIITHI MJIOIIAA0K Ha ITeCYaHOM JIHE, 0~
KPBITHIM TOJICTBIM CJIOEM MJia, He 0OHapyXeHO HU
OIHOI'O HEPECTOBOTO THE3/Ia, TaK YTO CKOIUICHUS Ke-
Thl Ha TaHHOM Y4YacTKe o3epa (hOpMHUpPOBAJIMCh 3a
CYET KOHLIEHTpALlUM IIPOU3BOAMUTEIICH ITepel 3aX0-
1oMm B rputok (Kae, Apnasuuyc, 1984).

OuyeHb UHTEPECHBIM SIBJISIETCSI OOHAapyXKEeHUE MO-
JIOOHW KeThl 03EpHOI (DOopMEI B ITpuTOoKax 03€p Jla-
ryHHoe (o. Kynamup) u ComouHoe (o. Utypym).
Ne 3 2022
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Hecmotpst Ha n3o06uIve B peKax B alipejic—HUIOHE
FI/IZLpO6I/IOHTOB, MHOTHUE U3 KOTOPLIX ABJJIAIOTCA OC-
HOBHBIMU KOPMOBBIMU OOBEKTAMU MajbKOB KEThI
(XKyiikoBa, 1981), yacTp MoIOOU KYPHIBCKOM KETHI
PEYHOTO 3KOTUIIA CKAThIBAETCSI B MOpE JaXKe C HeroJI-
HOCTBIO PE30pOMPOBAHHBIM XKEJITOYHBIM MEIIIKOM, T1e-
pexonsi Ha aKTMBHOE BHEIIHee NMUTaHWE B paHHUM
MOPCKOi1 Tiepuof, XKu3HU. J1sT KeThl 03EPHOTO DKOTH -
Ma, HalpOTUB, XapaKTepeH IJIUTEIbLHBINA HAryJl MO-
JIOOU B IIPECHBIX BOJAX, TIe B €€ MUIlle IIpeobianaoT
JIMYMHKU 1 nMaro HacekoMbIxX (Insecta) — no 100% B
MEePUOI UX MAaCCOBOIO BbUIETA, MIOC/IE YETO OCHOBHAS
YaCcTh MOJIOIU B KOHIIE MIOHSI—HAvalle UI0JIsT CKaThI-
BaeTcs1 B Mmopckue Bonawl (Kaes, Pomacenko, 2010).
He uckiroueHo, 4TO 4aCTh MaJabKOB O3EPHOTO SKOTH -
a MOXKET 3aXOAUTh Ha KAKOe-TO BpeMsl IIJIsk OTKOpMa
B IIPUTOKHU 03€p, KOTOPhIE K TOMY K€ OBICTpee TIporpe-
BalOTCSI C HACTYITJIEHHEM BeCHBI. Takue MaJIbKM JIETKO
00JIaBJIMBAIOTCS CAYKOM Ha PEYHBIX MEIKOBOIHBIX
yyacTKax. HarmpoTuB, MOJ10ab K€ThI 03€pHOI0 9KOTH -
na, ckarbiBawuiasgcs u3 o3. CornoyHoe Ipu cpas-
HUTEJIbHO KPYITHBIX pasMepax Telia, MpaKTUYeCKU
He 00JaBIMBacTCs MaJIbKOBOI JIOBYIIIKOI, n3oeras
MOITaJaHusI B HE€ B YCIOBUSIX CIIOKOMTHOIO TEUECHUS B
BEpXHe yacTu IpoToku. E€ ymaBaiock oTiaBmnBaTh
TOJIBKO B CpedHEll 4aCcTH MPOTOKU, XapaKTepU3ylo-
1ieiicga BClIeaCTBUE OOJBIIOTO YKIOHA pycia OypHBIM
TeueHreM, cpeau KpynHbix BaryHoB (Kaes, 2003), yto
U MOTJIO CKa3aThCs Ha MPEUMYILECTBEHHOM IPeICcTa-
BUTEJIBCTBE O0COOE PEUYHOr0 SKOTUIA B OTJIOBJIEH-
HOIi Mpo6e TTOKAaTHUKOB.

C y4€ToM TaKuX OCOOEHHOCTEM U COIJIACHO OTU-
CaHHbBIM BblIllIe TeorpacduyecKUM U DKOJOTUYECKUM
TIPUHLIMIIAM TIOJyYE€HHbIC PE3YJIbTaThl TTO3BOJISIIOT BbI-
JIEJINTh U TeHETUUYECKU Bepu(ULIMpOBaTh Ha 0-Bax UTy-
pyn u KyHamup, Bxomsimux 1o Kjiaccudukauuu
Yepemraena (1998) B Kypunbckuii ouoreorpadu-
yeckuit paitoH, cienytomue DI'E KeTsl Kak cpaBs-
HUTEJIbHO KPYITHbIE HEPECTOBBIE TPYIITUPOBKK 3TOTO
Buja: Ha o-Be KyHauup o3€pHasi u peuyHast ¢op-
MbI, Ha o-Be MTypyn — peuHasi ¢oopma pasnesibHO B
OacceitHax pek Kypmika u PeiinoBast, o3€pHas ¢ op-
Ma B 03. ConouHoe. JlonmoimHuTe bHO Ha o-Be UTypyn
MbI BbizesisieM liectyio OI'E — reHeTuuecku yHU-
KaJIbHYIO KeTy p. Preidaukas (puc. 2). OI'E cocrosr u3
psifa OmyJsIuuii (CyOIOITy ISILIMIA) U TEeHETUYECKM OXa-
paKkTepru30BaHbl HAMU 110 MHOXECTBEHHBIM BbIOOD-
KaM, TeHETUYECKUE NUCTAHIIUU MEXIY HUMMU TIpe.-
cTaBjieHbl B Tabyuile. [eHeTnueckast BepuduKalus
OT'E ocHOBaHa Ha NMPEMIOXXEHHOM paHee KPUTEPUU:
0O0JIbllIMEe TEHETUYECKUE DPA3IUUUS MEXAY TMOIyJIsi-
nusMu pasHbeix OI'E 1 mable reHeTU4YecCKue pasiu-
yust mexay nomnyasiusiMmu BHyTpu DI'E (2KuBoToB-
ckuii, 2019, 2021).

IMomumo yétko BepupuumpoBaHHbix DI'E, yka-
3aHHBIX B Ta0JIU1IE, MOXKHO BBIIEJIUTD €11IE€ HECKOb-
ko OI'E Ha o-Be UTypyIl: KETy CeBEpPHOI 4YaCTU OCT-
poBa (paiioH D momumo 03. ConoyHoro), peido dac-
ceriHa p. KyiiObimeBka n KeTy U3 IPYTUX BOTOEMOB
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TeHeTnueckue pasnuuus Mexay BepupUIIMPOBAHHBIMU 3KoreorpaduueckumMu enmHunamMu kKetbl Oncorhynchus keta

octpoBoB KyHamup u Utypyn

OCTpOB, 3KOTHII, Kyhnamump WUrypyn
BOJIOEM Peunoit skotun |O3épnsbiii akotur| P. Peitnosast | P. Kypunka | O3. ConouHoe |P. Pribanikast

Kynammp:

— PEYHOI 5KOTUM 0.0065 0.0239 0.0210 0.0213 0.0278 0.0244

— 03EpPHBII 9KOTUIT 0.0176 0.0061 0.0238 0.0268 0.0266 0.0398
Hrypym:

— p. PeiinoBas 0.0164 0.0198 0.0037 0.0069 0.0086 0.0151

— p. Kypuika 0.0156 0.0218 0.0027 0.0049 0.0103 0.0138

— 03. CoroyHoe 0.0228 0.0225 0.0051 0.0061 0.0026 0.0185

— p. Poibanikast 0.0192 0.0356 0.0116 0.0095 0.0159 0.0027

IIpumeuanne. B BepxHeii mpaBoii yacTy TaGIMLBI TPEACTABICHBI CpeIHUE pasnnyns (6 g) MeXIy BBIOOPKaMU pa3HbIX 3Koreorpaduye-
CKMX eIMHULI, B HIKHE JIEBOii YacTH — TOTallbHOE pasnuyue (6 p) MeX1y HUMU; 110 TUArOHaJIH (BBIIEIEHO KyPCUBOM) — CPEIHUE Pa3-
JIMYMST MEXIY BBIOOPKaMU B TIpe/ieiax Kaxaoil akoreorpadrueckoil eauHULIbI.

JOXKHOM yacTu ocTpoBa. OmHAaKO HEOOIBIION HAboOp
BBIOOPOK paccMaTpuBaeMOTO BUIA U3 3TUX BOMOE-
MOB HE MO3BOJISIET IPOBECTU UX HAJAEXKHYIO TEHETU -
yecKkywo Bepudukanuio. TeM He MeHee UX HEIb3s
UrHopupoBaTth. JleiicTBuTenbHO, paitloH D 3aMeTHO
otanyaercs ot paitoHa C 1o 3KoJyioro-reorpapuye-
CKMM XapakTepucTukaM (CM. BbIllIE€), U Mbl BIpaBe
OXUIATh, YTO TAM HEPECTITCI YHUKAIbHBIE MOIYJIsI-
LIMM KeThl (B YaCTHOCTHU, B p. CinaBHast). bosee Toro,
YTOOBI BBISIBUTh 3TO, HEOOXOAUMO M3YYUTh KETYy Ha
coceIHeM O-Be YpyIl, Tak Kak paitoH D Ha o-Be UTy-
pyTl BMECTE C O-BOM YPYIT BXOIST B €IMHbIN (DU3UKO-
reorpacdudeckuit paiton Ypyrckuii (I'anzeit, 2010).
Yro kacaercs 10xxHOU yactu Utypyna, To KeTa Tako-
To KpyITHOI0 B MacITabax ocTpoBa 6acceiiHa p. Kyii-
OblllIeBKAa HECOMHEHHO MPETEeHIYeT Ha POJIb OTIEb-
Hoit BTE. Iy moaTBepXAeHMSI 3TOr0 HEOOXOANUMO
MpoBeCTU OoJjiee NeTaalbHOE TeHeTUYEeCKOe UCCIen0-
BaHMe KeTHl OacceifHa 3Toi peKHu, a TaKxKe Hercclie-
IOBAaHHBIX 03€p 10kHOU yactu Utypyma: Kyiiosimes-
ckoro, braromataoro n Jlo6poro.

Kaxk cootHocsTCcs Mexkmy coboit DI'E m emmamma 3a-
naca? Ilox equHUIIEH 3amaca MOXXHO MOHUMATh TTOITY-
JISILINIO, CTAlO, JIOKAJIBHOE CTaI0 WJIX Ipyryue TPyIiiv-
poBku Buna (Kapnenko, 2013). C npyroit CTOpOHBHI,
IO HEM MOKET IIOHMMAThCS JIOKAJIbHASI ITOMYJISIIINS,
SIBJISIFOIIASICSI B TOM YHMCJIe U €NMHUIEH TIPOMBICIa
(UBankoB, MUBankosa, 2020). 2Kusotosckuii (20166)
OoTIpeae/IJI eAUHUILY 3amaca Kak otaenbHyo DI'E co
CBOMMU TeorpaueCcKUMU 1 KOJTOTUYECKIMHU I'pa-
HULIAMU, TIOITYJISIIIAM KOTOPOil 00beNMHEHbI €AMHBIM
IUIAHOM YIpaBJieHUsI (BOCIIPOM3BOACTBA, IPOMEICTA,
oxpansl). Beinenenue DTE B kauecTBe KaHIMIATOB HA
pOJIb €THUII 3a11aCa MOXKET OKa3aThCsI BaXKHBIM ITPU
pa3paboTKe CTpaTeruu yIpaBlICeHUSI BHYTPUBUIOBBI-
MU TpyIIupoBKaMu. YTo BaxKHO: pa3HbIMU €OUHU-
LIaMU 3aItaca MOXHO YIIPaBJISITh HE3aBUCUMO OT APY-
rMX €IMHUII 3aI1aca JaHHOTO BUA.

M3 ckazaHHOrO clieayeT, B TOM 4uCJie, YTO Tepe-
BO3KHU PBIOBbI U3 TOMYJISIUUN-TOHOPOB APYIUX €OU-
HUII 3allaca HapylIaloT CIOXMBIIYIOCS 3KOJIOIO-Te-
HETUYECKYIO CTPYKTYPY TOMY/ IS -peuuImerTa. s
KeThI 10>KHBIX KypMIbCKIX 0-BOB 3TO O3HAYAET, B UaCT-
HOCTH, KpalHIOIO HEXEIaTeIbHOCTD (BIUIOTH JIO I10JI-
HOTO 3aIIpeTa) IepeBO30K OILIOA0TBOPEHHOM UKPHI
WIA MHOTO TeHEeTUYECKOro MaTepualia MeXIy 3aBOMI-
CKMMU VI TUKVMM ITOITYJISIHASIMU Pa3HBIX OCTPOBOB,
03€PHBIMUY M PEYHBIMU ITOMYJISIIIUSIMU JaXKe B IIpeae-
Jlax OCTpOBa, a TaKxKe 3aIlpeT OCYLIECTBISITh PhIOO-
BOIHYIO, XO3SMCTBEHHYIO WM MHYIO OeSITeJIbHOCTD,
TMPUBOISIITYIO K TIEPEMEIIMBAHNIO O3EPHON U pEUHOM
¢dopM KeThl. [TepeBO3KM MOTYT OCYILIECTBIISITECSI MEXKIY
BomoéMaMu B ipeneiiax ogHoit DI'E, eco 310 He 3aTpa-
TMBAaeT NOMYJISILMU IPYTOro 9KOTUIA B 3TUX BOAOEMAX.

Brinenenue OI'E MoxXeT oka3aThcsl BaXKHBIM TaK-
XKe IS pa3paboTKU CTpaTeTUHM BOCIPOMU3BOICTBA U
OXpaHbl PEIKUX BUAOB M momyiasumii (Zhivotovsky
et al., 2015b). B macmtadax JlaneHero Boctoka o3épHast
KeTa — penkas (popMa, OTMedeHHasI TOJIbLKO Ha FOXKHBIX
Kypunbckux o-Bax, MO3TOMY €€ 9KOJIOTUYecKas 1 re-
HeTU4YeCcKas YHUKAJIbHOCTD JOJIKHBI TpeOOBaTh CTa-
Tyca, romiexaiiero oxpane. K Takoii xe Kareropuu
MBI OTHOCHUM PeYHYI0 KeTy p. Pribarikas (0. Utypym).

B 11e710M OCHOBHBIM pe3yJIbTaTOM Hallleil pPaboThI
MOXHO CUMTaTh BO3MOXHOCTh ITOKa3aTh Ha IIpHUMepe
CJIOXKHO CTPYKTYPUPOBAHHOM I0XKHOKYPUJIBCKOM KEThI
MPAKTUYECKU peau3yeMyl0 CITOCOOHOCTD BbIIEICHMS
sKkoreorpadudeckux enuuauil (BI'E), Ha ocHOBe KOTO-
PBIX MOXKHO PAITMOHAIBHO YITPABJIATh 3aracaMy BUIA.

OPMHAHCHUPOBAHUME

Pabota BbITIOJTHEHA B paMKax TOCYIapCTBEHHOTO 3ama-
Hust Ne 0112-2019-0002 (rmonTema “DKo0Oro-reHeTHIecKast
CcTpyKTypa Buaa”). duHaHCcMpoBaHUE pabOTHI ITONIEPKAHO
rpanToM Poccuiickoro HaydHoro donma Ne19-16-00101.
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OKOJIOTO-TEOTPAOUNYECKAA U TEHETUYECKAA INPDOEPEHIINALNA

BJIIATOOJAPHOCTHU

Mpb1  mipusHatenbHbl nepcoHany CaxaaMHpbIOBOIA
(r. FOxno-Caxamuuck), JIP3 “PeiinoBriii” u “Kypuib-
ckuii” (0. Utypyn), 3anoBeqHuka “Kypuibckuii” (o. KyHa-
LIUP), JTAOOPaTOPUM TeHETUYECKUX MPOoOJIeM UIeHTU(hUKA-
uuu MOT'en PAH, a takke C.B. CunopoBoii (CKTY ®AP);
B.I. Camapckomy, I.C. Pynakosoii, M.}O. KpyunHuny
(CaxanmunapnioBon); I'H. Kymunckomy (FOxHo-Kypuiib-
ckast KHC Caxanunpsi6oBona); JI.K. ®Enoposoit (I'mapo-
crpoii); 1.B. Asneeny, X.}O. Kumy (CaxHUPO); A.W. Hu-
kudopoBy (MI'MMO) 1 MHOTMM OpyTUM HAIIM IPY3bsIM
U KOJIJIeraM 3a TIOMOIIb B COOpe U aHalinu3e OMOJI0rMYecKo-
ro Marepuana.
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Ha ocHoBe pasmepHoro cocraBa Jieiia Abramis brama B IPOMbBICJIOBBIX YJIOBax p. Ypas OlLleHUBaJIU COCTO-
STHHE 3aI1aca ypaabCKOTO CTala CeBePOKACITMIICKOI monysinuu ¢ npuMeHeHneM metoma LB-SPR. s me-
111a ypaJIbCKOTO CTaja BIIEpPBble pacCUMTAaHbI 3HAYCHUsI MapaMeTpOB ypaBHeHUs bepranaHdu: acuMnroTu-
yeckas IjimHa ocoou cocrabirsieT 47.0 cMm, KoHcTaHTa pocTa — (.13, rTumoTeTHYeCK1ii BO3pacT, IpU KOTOPOM
IJIMHA pBIOBI paBHsIaCh ObI HYJIIO, paBHa —2.17; 50% ocobeil co3peBaloT npu LIMHe 23.2 cM, a 95% — nipu
nnvHe 28.7 cM. [MonyyeHHas olieHKa KoadduiireHra HepecToBoro rnoreHuuana (0.26) MeHblle GUOJIOrM-
yeckoro 1eseoro opueHTupa (0.40) u hopMaaIbHO CBUIETEIBCTBYET O COCTOSTHUU TIepesioBa 3amnaca.

Karoueswie cnosa: nemy Abramis brama, mapaMeTpbl (KM3HEHHOTO LIMKJIa, olieHKa 3anacoB, LB-SPR, SPR.

DOI: 10.31857/50042875222030171

B VYpano-Kacnuiickom 0acceiiHe noObIBaeTCs
>1/3 o0BbEMa KOMMEPUYECKOTo BbhUIOBA phIO Peciry6-
mukn Kazaxcran. B p. Ypan 1 ero B3amopbe oOMTAOT
17 IpOMBICJIOBBIX BUIOB TISITU CEMEMCTB, B TOM YMCJIe
u neut Abramis brama, yTOBBI KOTOPOTO MOTYT JOCTH-
ratb 60% 00111eT0 BBIJIOBA MOJIYIIPOXOXHBIX U PEYHBIX
puid (Ky3pMmenko, 2011).

Ha dopmupoBaHue 3amacos Jjemnia 1 Ha KoJjieba-
HUE €ro YMCJICHHOCTH OKAa3bIBaIOT BIMSIHUE MHOTO-
YUCJIEeHHbBIE (paKTOPhI BHEIITHE! CpeIbl B IEpUO pa3-
MHOXeHMsI 1 Harysia B CeBepHoM Kacrum, a Takke
MHTeHCUBHOCTh mnpoMbicna (Jleammua, Ilomos,
2012). B ¥pano-KacnuiickoMm 6acceitie B 1995—2009 rr.
VJIOBHI Jiela Kojebanuch B mpeaenaax 6—10 Teic. T
(38—57% ob1ero BeuTOBa), a B 2012—2017 rT. B cpen-
HeM cocTaBiistiu 3.84 Toic. T (puc. 1). B HeKoTOpBIX
clIydasix KojaeOaHH1s YI0BOB Jiellla 00yCIOBJIEHBI Op-
raHu3alyei mpoMaeicia, B TOM YMCJIEe JJoOKaau3aluuei
MPOMBICJIOBBIX Yy4YacTKoB. Hampumep, CcHUXeHUe
00béMa BbUIOBA € 2011 I. cBI3aHO C BBEAECHUEM 3a-
IpeTa Ha MPOMBICET B p. YpaJl B BECEHHUI Mepuo,
JIOB BO3MOXEH TOJIbKO B OTKPBITOM MOP€ B HECKOJIb-
KMX JIeCSITKaX KWJIOMETPOB OT YCThsl Ypajia, YTOOKI He
MelIaTh pbIOe 3aXOIMTh Ha HepecT. B 3Toit cBI3M
MPUOOpETAIOT aKTyaIbHOCTb UCCIeA0BaHUs, 0a3upy-
IoIIMeCsT Ha MOJEILHOM aHalau3e pa3MEpPHOIO psiaa
YJIOBOB, KOTOPbIE€ IMMO3BOJISIIOT KAY€CTBEHHO OLICHUTh

PEXUM dKCIUTyaTalluy ypaJIbCKOTO cTana Jiela u oT-
BETUTDb HA BOMIPOCHI: MPOMCXOAUT JIU MEepeJIoB 3araca
10 pa3MepPHOMY PSIly U KaK €ro U3bSITUE U3 MOy~
LIMM BJIMSIET HA BOCIPOU3BOAUTENbHBIN MOTEHIIMAT
(k03¢ GUIMEHT HEPECTOBOIO ITOTEHIIMAa) 3anaca?

Llens paboThl — OlieHKa Ka4YeCTBEHHOI'O COCTOSI-
HU$ 3araca ypaabCKOro cTafaiela ¢ TOMOIIbIO XapaK-
TEPUCTUKU PA3MEPHOTO Psifia YJIOBOB HA IIPOMBICIIOBBIX
yJacTkax Ypano-Kacrmiickoro 6acceiiHa.

MATEPUAITI U METOINKA

Oburarpmuii B ceBepHoil dyactu Kacmmiickoro
MODsI JIeIl] IPeACTaBIsIeT COO0M eIMHYIO CEBEpOKac-
MUICKYIO TIONYJISILIMIO, KOTOpasi ToAapa3aeisieTcs Ha
TPU JIOKAJIbHBIE CTaJla: BOJDKCKOE, YPaJIbCKOE U TEP-
ckoe. Bo Bpemsg Haryia B Mope YETKOM TpaHWIIBLI
MEXIy paclipeleieHUeM BOJIKCKOTO U YPajbCKOTO
cTaga HeT, a B MHOTOBOIHEIE TOABI OHU MOTYT CMe-
mmBatbed (Tanacuituyk, 1959; JleBammna, Ilonos,
2012). Ham matepuan cobpaH B p. Ypal, T.e. Bce pe-
3yJIbTAThl UCCIIEIOBAHUS KACalOTC JIEIa yPaJIbCKOIO
craaa.

151 KaueCTBEHHOM OLIEHKM 3KCIUTyaTalluy Ipo-
MBICJIOBOTO CTajia Jiellla MaTepuaia coorupair B HUXK-
HeM TeYeHMH p. Ypaa Ha CTAllMOHAPHBIX IIPOMBICIIO-
BBbIX yuyacTKax (TOHSIX) Ha TPOTSLKEHUW Bcell Mpo-
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Puc. 1. O61umit BbUIOB (m) ¥ BbUIOB Jielia Abramis brama (m) B Ypano-Kacnuiickom 6acceitie B 1995—2017 rr.

MBICJIOBOMM  KoMmtanumu B 2009—2017 1r. wu3
IMPOMBICJIOBBIX YJIOBOB 3aKMIHBIX HEBOAOB C sueéit
28 X 36 X 40 m 48 X 50 X 56 MMm. C60p U 06pPabOTKY
MaTepuajia IPOBOIWIN COINIACHO OOIICIIPUHSITHIM
Meroaukam (IMpasoun, 1966; Cymakos u np., 2011).
Onpenensiiv cTaHaapTHYO 1auHy (SL), Maccy Teja u
CTaIuIo 3pelocTU roHan. Bo3pacT peIb onpenelisiiig ¢
nomoinpio ouHOKyIsipa MBC 10 110 yenrye, B3sITOM
BBIIIIE OOKOBOI JIMHUU TOM CITMHHBIM IJIABHUKOM
(YyrynoBa, 1959). Bcero mnpoaHaaIu3upoOBaIn
4120 3k3. ae1a.

ITapamMeTtpnl TMHEIHOTO pocTa ypaBHeHus bepTa-
nandu (Bertalanffy, 1964) mis neia ypajabCKOro cra-
Jla TIOJIyYeHbl C McHojb3oBaHUeM Taketa FSA ver.
0.8.32 (Ogle et al., 2021) mporpammHOIi cpenbl R.
JaHHBINI MTakeT MO3BOJISIET OLIEHUTh 3HAYEHUS Napa-
METPOB aCUMNOTOTUYECKOW IJIUHBI pbIObI (L.,), KO-
s punmenTa bpoynu (KoHcTaHTa pocTa k) M TUIIOTEe-
TUYECKOTO BO3pacTa, IpU KOTOPOM JIJIUHA PhIObI paB-
HsJTach ObI HYJIIO (7).

OruBa co3peBaHMs Jjellla MMOCTPOeHA Ha MPearno-
JIOXKEHUU O JIOTUCTUUYECKOI (hopMe pacmnpeaeieHus
JIOJIV 3pEJIbIX M HEe3PEJIbIX PBIO B 3aBUCMMOCTH OT UX
nnvHbl. [Tponeaypa pacuéToB mist ITOCTPOSHUS JaH-
HOIT KpuBOM peanmn3oBaHa B nakere FSA ver. 0.8.32
(Ogle, 2013; Ogle et al., 2021). BxomHbIMU JaHHBIMU
CIYXKWIW IJIMHA W COCTOSIHUE IIOJIOBOM 3pesloCTU
(3penast Wi He3peiasi) KaxIoi ocoou.

MrHOBeHHBIT  KO(MGUIUEHT eCTECTBEHHOI
cMepTHOCTH (M) Jemia pacCUMThIBAIA SMITMpUYE-
CKMMM METOJaMH, OCHOBAaHHBIMM Ha OHOJIOTHYE-
ckux nokaszareisix (Puxrtep, Edanos, 1977; Roff,
1984; Jensen, 1996; Hewitt, Hoenig, 2005; Zhang,

Megrey, 2006; Then et al., 2015). [TonyuyeHHbIC 3Ha-
YeHUSI KOJIeOaICh B 3aBUCUMOCTH OT METO/IA, OKOH-
yaTeabHas olieHKa Ko3(ddUlimeHTa nojiydcHa ImyTeM
MX OCPETHEHUS.

AHaNIM3 COCTOSTHMS 3aliaca ypajJbCKOro CTana Jie-
111a BBITIOJTHEH C ITOMOIIBIO METOAA OLIEHKU KO3 hu-
LIMeHTa HEPECTOBOro MOTEHIIMalla, OCHOBAaHHOTO Ha
aHanmm3e pas3MepHbIX psgoB yiaoBoB (LB-SPR —
length based spawning potential ratio) (Hordyk et al.,
2015a). MI3BecTHO, YTO UCTOILLICHUE 3aI1aca IPoOUCX0-
JINT, KOTAa Ype3MEPHBIN IIPOMEBICE IIPUBOIUT K CHU -
XKEHHUIO y/lIOoBa M3-3a HEXBAaTKW MOIOJHEHUS IIPO-
MBICIOBOIT 4yactu mnonyiasiuumu (Maceina, Pereira,
2007; Haddon, 2011). Orciona BCTaéT BOIpPOC: B Ka-
KOI1 CTeneHM IKCILTyaTallus 3arraca MOXKeT ITOBJIUSITh
Ha € BOCITPOU3BOIUTEIbHYIO CIOCOOHOCTR? [11s pe-
IIeHWS 3TO 3amaun ObLI pa3padoTaH ITOIXOI, II03BO-
JISTIOIIWI OLIEHUTh TEOPETUUECKYIO MOTCHIIMAIBHYIO
TUIOJOBUTOCTbD TMepe BBIIOBOM U KO3 MUIIUEHT He-
pecroBoro noreHmuana (SPR — spawning potential
ratio) B YCJIOBMSIX IIPOMBICIOBOTrO M3bATUsA (Good-
year, 1993). IloTeHumanbHasi MIOOOBUTOCThL (P) —
3TO “KOJIMYECTBO UKPBI, KOTOPOE MOXET IPOU3BECTU
cpemHsisi 0co0b IpU OTCYTCTBUM 3aBUCUMOCTH OT
rioTHocTu monynasauuu” (Maceina, Pereira, 2007.
P. 177). IloreHunanbHas IUIOAOBUTOCTh PACCUMTHI-
Baercs cienyromuM obpaszoMm (Ogle, 2016):

P = iilp'iEiSi’

IIe # — MaKCUMAaJIbHbIN BO3PAcCT, |\; — IOJS 3peJIbIX
caMOK B Bo3pacrTe i, £; — cpemHsIsl TNIONOBUTOCTH (KO-
JIMYECTBO IPOM3BEIEHHON WKpPHI) IIPU OTCYTCTBUU

1)
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BJIMSTHUS TIOMYJISTIIMOHHO# TDIOTHOCTH Ha POCT, 3pe-
JIOCTb WJIM TUIOIOBUTOCTD 3peJIbIX CAMOK B BO3pacCTe i,
S, — KyMyJISITUBHOE TIpOou3BefieHre KO3(MOUITUEHTOB
BBDKMBAHMS CaMOK C MOMEHTA BBUTYIIJICHUS IO BO3-
pacTa i, BBIYMCIsIeTcs 1o opmydie:

i-1
s, =[5 )
Jj=0
rae S’I — KOC-)(l)(bI/H.II/IeHT ToaOBOI'O BbIZKMBAHUA CaMOK

My)

. .. _ —(F+
¢ Bo3pacra j 10 Bospacra i; S; = e ' , Tme F —
MT'HOBEHHAas IPOMBICIIOBAast CMEPTHOCTh C BO3pacTa j
0 Bo3pacta i, M — MrHOBEHHas €CTeCTBEHHas
CMEPTHOCTbB C BO3pacTaj 10 BO3pacra i.

Takum o6pazom, SPR nipencrapisier cob0ii OTHO-
IIEHWE BEJIUYMHBI MOTEHIMATbHOU TLJIONOBUTOCTU
00J10BJIeHHOTO 3anaca (Pygpeq) K BETUUMHE MOTEHIIU -
QJIbHOM TUIOMOBUTOCTM HEOOJOBJIEHHOIO 3araca
(Pnsisnea) (Goodyear, 1993; Hordyk et al., 2015a):

SPR =@. (3)
unfished

Kaxk 0n1710 mpencTaBiaeHoO BbIIIE, AJIsI IPOBEACHUS
ouieHK SPR HeoOXomuMBI U3BECTHBIE OLIEHKU F U
M, NIOAOBUTOCTU U CEEKTUBHOCTU MPU COOTBET-
CTBYIOIIMX Bo3pacTax. OleHKa KaX0ro U3 3Tux na-
paMeTpoB CJIoKHa, OCOOEHHO IJIsl 3aacoB ¢ Aedu-
HUTOM HMHpopmanuu. Tem He MeHee, OCHOBBIBAsICh
Ha HEKOTOPBIX YIMPOIIEHHBIX NTOMYIIEHUSIX O MOJEe-
JIUpyeMOM 3arace M OHOJIOTUYECKUX TMOCTOSTHHBIX
beseprona—Xonra (M/k v L,/L.) (Hordyk et al.,
2015a; Prince et al., 2015a), ypaBHeHUe (3) MOXKHO
npeacraBuTth B cienyiomem Buae (Hordyk et al.,
2015a):

> (1- i,)(M/k[(F/M’*']) I
Y(-L)"* e

TIe ¢ — CTAHOAPTU3MPOBAHHBIN BO3pacT K HAMOOJb-
IIIeMy BO3pacTy B IuamasoHe t, <t < 1, ¢, — cTaHmap-

SPR =

“

THSHPOBaHHLIﬁ BO3pacCT IIOJIOBOTO CO3pE€BaHuUA, Lt —
CTaHOAPTU3NPOBaHHAasA JJINHA B BO3pacTe t

(]:, =L,/L.), L., — acuMrnrorayeckasl JyinHa PbIObI,
k — koaddunmueHT bpoynu (KoHcTaHTa pocTa), M —
MTHOBEHHAsI eCTECTBEHHAsi CMEPTHOCTb, F — MTHO-
BEHHasl IIPOMBICIOBAsI CMEPTHOCTh, b — TIOKa3aTelb
CTEIEHU B COOTHOILIEHNU AiinHa—Macca (W = aSL?).

VpaBHeHue (4) peanusoBaHo B mMetoae LB-SPR
(Hordyk et al., 2015a). JlaHHBII1 MEeTO/ MO3BOJISIET HA
OCHOBe MH(pOPMAITUH O pa3MEPHOM COCTaBe YIIOBOB,
3HAYEHUSIX JIMHBL, pu KOTOpbIX 50 1 95% (SL,,5) 1
SL,,05) COCTaBIISIOT 3peJible 0cO0U, BEMUYUHAX L., U
otHomeHuss M/k paccuntars 3HaueHHe SPR, coot-
HomeHue F/M (MHTEHCHMBHOCTh IIPOMBICJIA) M TO-
CTPOUTH CEJIEKTUBHYIO KPUBYIO YJIOBOB OTHOCUTE/Ib-
HO OTHMBBI ITOJIOBOTO co3peBaHUs. [1pu peanusamum
Mmetona LB-SPR HeoOxommMo yduTEIBaTh psi JOITY-
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meHuit o cocrosgHuu 3amaca (Hordyk et al., 2015b;
Prince et al., 2019): 1) ce1eKTUBHOCTb OpYyIMii JOBa
ONUCHIBAETCS JIOTUCTUYECKOMN KPUBOIA, 2) pOCT T~
pOOMOHTOB ONMMCHIBacTCsI ypaBHeHNEM bepranandu,
3) KpuBas 1 TEMIT POCTa ONMHAKOBBI A1 000UX MO-
JI0B, 4) mMHA ocoOeii B BO3pacTe ¢ UMeeT HOpMaJlb-
HOe pacrpeneiieHue, 5) Ko3d@UIIMEeHT eCTeCTBeH-
HOIf CMEPTHOCTH TMTOCTOSIHEH JIJISI BCEX BO3PACTHBIX U
pa3sMepHBIX KJIACCOB, 6) MOIIOJHEHUE SIBJSIETCS I10-
CTOSIHHOI BEJIWYMHOM, 7) pacrhpeneiacHue pa3Mep-
HOTO PsIJIa YJIOB JOJKHO ObITh OMHOBEPIIUHHBIM.

B 3apy0exxHOI TIpakKTUKE peryJanpoBaHUs PhIOO-
JjoBcTBa 3HaueHWe SPR yacTo ucrosb3yercst Kak 1ie-
JIEBOI ¥ TpaHUYHBINA opueHTUpHI (Restrepo, Powers,
1999; Clark, 2002). 3HaueHue, pasHoe 0.4 (unu 40%),
HCIOJIb3YETCS KaK ajlbTepHATUBAa 1IeJIEBbIM OPUEHTH -
paM MaKCUMAaJIbHOTO yCTon4ymBOro yinoBa MSY
(maximum sustainable yield) u Guomacce 3armaca,
obecrneuynBamwIlel MaKCUMaIbHBIM  YCTOMYUBBIA
yiioB Bysy- I1pu SPR > 0.4 cuurtaercsi, yTo 3anac He-
noobmapanBaeTcs, a ipu SPR = 1 mpombiciioBas Ha-
rpy3Ka KpaifHe HU3Ka, COCTOSIHME 3amaca OJIM3KO K
neBctBeHHoMY. B mmamazone SPR 0.39—0.20 kaue-
CTBEHHas OLIeHKa 3araca IIpyupaBHUBAETCS K COCTOSI-
HUIO TIepeJioBa, HO COXpaHseT COCOOHOCTh K BOC-
craHoBjeHU0. 3HaueHue SPR = 0.2 sBnsiercs rpa-
HUYHBIM OPUEHTHPOM, HIDKE KOTOPOTO COCTOSIHHE
3araca M €ero SKCIlyaTallsl BBI3BIBAIOT TPEBOTY,
oxxupaercst cHuzkeHue TornojiHeHus. [Ipu SPR < 0.1
CUMTAETCS, YTO HEPECTOBBIN MOTEHIINAJ IIOAOPBaH U,
€CJIM CBOEBPEMEHHO HE MpPENNpPUHATbH Mepbl IO
YIIPaBJICHUIO IPOMBICIIOM, CUTyaLlsI MOXET IIPUBE-
cTu K ucye3HoBeHMIo 3amaca (Mace, Sissenwine,
1993; Clark, 2002; Brooks et al., 2010; Prince et al.,
2019).

IIpouenypa pacuéroB MeTonoM LB-SPR, moctpo-
eHue rpaMKoB U UMUTALIMOHHOE MOJAEIMPOBaHUE
3araca Ha OCHOBE TOJIyY€HHBIX PE3YJIbTaTOB peaiu-
3oBaHbl B nakere LBSPR mporpammuoii cpensi R
(Hordyk, 2019).

PE3YJILTATbBI U OBCYXIEHHUE

OneHka 0HOJIOrHYECKHX NAPAMETPOB
JKM3HEHHOTO IUKJIA JIEHA YPAIbCKOIo CTaaa

HecMoTpst Ha 1OCTaTOYHO OOJIBIIIOE YUCIIO PabdoT,
MOCBSIIEHHBIX JIEIy ceBepHoii yactu Kacmuiickoro
mops (Bomkcko-Kacnuiickuit m Ypano-Kacnomii-
CKUI paiioHBl), UCCIeAOBATENIM YIESIN Majlo BHU-
MaHUs TeME 3aBUCUMOCTHU JTMHENHO-BECOBBIX Mapa-
METPOB OT Bo3pacrTa 1o ypaBHeHM1o bepranandn. I1o
JaHHBIM Hay4HO-YCCJIeIOBaTEIbCKUX YIIOBOB BOJIK-
CKOIo cTaja Jiella B ceBepo-3amanHoii yactu Kac-
MMUICKOTO MOps, TTapaMeTPhl JTUHEHHOTO pocTa ypaB-
HeHust bepramandu mus nepuoaa 1986—2004 rr. oka-
3anuch caenytommmu: Lo, = 59.0 cMm, k£ = 0.11, 7, =
=—1.72; nmns Oojee mo3gHero Iiepuoma (2005—
2016 rr.) — L., = 55.0 c™m, kK =0.10, ¢, = —1.78 (JIeBa-
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Puc. 2. 3aBucumocts muHsI (SL) netia Abramis brama ypajibCKOTO CTazia OT Bo3pacTa: (@) — SMIIMpUIecKre TaHHbIe, (—) — KpuBast
" . . _ il o
JMHelHoro pocta 1o bepranandu, (- -) — 95%-Hblit noBepuTenbHbIi MHTEPBAT (Lo =47.0 cM, k=0.13Ton™ ", £y = —2.17).

mumHa, 2013, 2020). YMmeHblleHue 3HadyeHus L. B
CpaBHUMBAaEMBbIX ABYX IEPUOIAX SIBIISICTCS CIEACTBUEM
3aMelJIeHUs TeMIla pocTa M CHIDKEeHUs HaOJronae-
MBIX MAaKCHUMAaJIbHBIX pa3MepoB Jiellla K HACTOSIIIEMY
BpeMeHU. 3aMemlieHre TeMIla pocTa, B CBOIO Oue-
pelb, BEI3BAHO YXYAIIeHMEM YCJIOBUIA Harysa B ceBe-
po-3anagHoii yactu Kacrnmiickoro Mops (He6Giaro-
OPUSTHBIN TUAPOIOTO-TUAPOXUMUUECKUI PEeXUM U
CHIXXEHHEe 01MoMacchl KOPMOBOTO OEHTOCA B MOPE).

IMTapametpsl ypaBHeHUusT bepranandu, onucwiBa-
FOIIETO POCT JIEIIA YPaJIbCKOIO CTaaa, pacCYNTaHHbBIE
o paHHbM 2009—2017 rr., coctaBunu: L., = 47.0 =
+5.72¢em, k=0.133 +0.046 ron ', 7, = —2.165 + 0.911;
JIoBepUTeIbHBINM MHTepBaa (rpu p = 0.95) — cooTBeT-
ctBeHHO 13.19, 0.11 u 2.10; ypoBeHb 3HAUUMOCTHU (OL) —
0.00004, 0.021 u 0.045. 3HayeHNs O, HAMAEHHBIX I1a-
paMeTpOB YpaBHEHUS HE MPEBBIIIAIOT KPUTUUECKUIA
ypoBeHb 0.05, 4To BITOJIHE TOCTATOUYHO JIJIsI OMOJIOTU -
YeCKMX UCCIEeIOBAHUI U, CJIeI0BATEIbHO, BETMIMHBI
L., k 1 1, 10OTTyCTUMO UCIOJIb30BaTh ISl NaJbHEl-
et paboThl. DMMUPUYECKHUE TaHHbIE XOPOIIO OIMK-
CBHIBAIOTCSI TEOPETUUYECKOIM KPUBOI1 (pHC. 2).

Paznuuus 3HadyeHuit L., y ypaabCcKoro (HacTOsI-
mas pabora) u Bokckoro Jema (JlepammnHa, 2013,
2020) ykas3pIBalOT, 4YTO C BO3pPacTOM TEMII POCTa
YPaJIbCKOTO Jiellla 3aMeIIsIeTCs ObICTpee, YeM BOJIK-
ckoro. Ilo nannbiM JleBamuHoit u ITomosa (2012),
HaunMHasl C 7-JeTHETO BoO3pacTa CpPemHss IMHA
YpaJIbCKOTO Jiellla HEeCKOJBKO MEHBIIE, YeM BOJLK-
CKOTO.

MOHCJ’II/IpOBaHI/IC TEMIIa CO3pEBaHUA YpaJIbCKOTO
JICIIa B 3aBUCMMOCTH OT JJIMHbBI HA OCHOBE ITPEAITIOJIO-
XKEeHUS 00 UX JIOTUCTUIECKOM 3aBUCUMOCTH IIoKasalio,

yro 50% ocobeit (SL,s,) cospeBator tipu SL 23.2
(95%-Hblit oBepUTENbHBIN MHTepBai 23.0—23.4) cM,
a 95% (SL,,9s) — 28.7 (28.4—29.1) cm (puc. 3). Co-
DIACHO ypaBHEHHMIO pocTa bepranandu s Jemna
ypanbsckoro crana SL,s, = 23.2 ¢cM COOTBETCTBYET
Bo3pacty 3.06 jer. HalineHHblid BO3pacT MOJIOBOIO
CO3pEeBaHMSI COOTBETCTBYET MAHHBIM MPEIBIAYIINX
uccnegoBanmii: B 1938—1953 1. B Bo3pacrte 3 J1eT 10-
JISI TIOJIOBO3peENbIX ocobeii cocTapisia 40%, a B BO3-
pacte 4 et — 60% (Tanacuituyk, 1959). B 2000-¢ rT.
TEMII CO3PEeBaHUs Jiellla KaK BOJKCKOTO, TaK U Ypallb-
CKOTO CTaja ocTajcd npexHum: ~ 50% ocobeii B 3a-
BUCUMOCTU OT paccMaTpUBaeMOro roga 1 ycJIOBUit
Harysa co3peBaloT B Bo3pacte 3 uinu 4 roga (Jlepammm-
Ha, [Tonos, 2012).

Benuuuna M ypanbcKoro Jielia, paccuuMTaHHas
pa3HbBIMU SMIIUPUUYECKUMU METOJaMU Ha OCHOBE
HalIeHHbIX 3HAaYEeHU! MapaMeTpoOB pocTa U OHUOJIO-
rMYeCKUX JaHHBIX, Bapbupyer B  Ipeneiax
0.123—0.572 rox~! (ta6n. 1). Utorosas (cpenHss)
ouenka (0.301 % 0.13 ron~!) oxkasasach B mpenenax
3HAYEHU U3 HEMHOTOYMCIEHHBIX UCTOYHUKOB JIU-
teparypbl. Ilo manHbeiM JleBammuoii (2020), ecrte-
CTBEHHAasi CMEPTHOCTbD JIJII BOJKCKOTO CTajia B Cpell-
HeM coctaBmiia 30%, 4ro B Iepecuére B eIMHUILBI
MIHOBEHHOM cMepTHOCTH cocrtasiser 0.357 rom™';
1o JaHHbIM 3b1koBa (2005), M = 0.546 ron~!. YV neia
Bucnunckoro (KammHuHrpanckoro) 3anuBa bai-
tuiickoro mopst M = 0.150 ron~! mpu ero Mmakcumasb-
HoM Bo3spacte 19 siet (IlIubaeB u ap., 2012). Monenb-
HBIE pacuéThl, peaim3oBaHHble B TmakeTe FishLife
(Thorson et al., 2017; Thorson, 2019), ocHOBaHHEIE
Ha maHHbIx Fishbase (Froese, Pauly, 2019) o pocrty,
pa3Mepy, CMEPTHOCTH U TeMIMEpaTypbl OOUTaAHUS C
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Puc. 3. OruBa 1oJyioBoro cospeBaHusi jeia Abramis brama ypanbckoro ctaaa: (+) — JaHHBIe, CTPYIITMPOBAHHBIEC IO pa3Mep-
HBIM KJIaccaM; LIBETHAs TOHAIBHOCTh TOYEK CBEPXY O3HAYAET MPEACTaBUTEIBHOCTD TaHHBIX O ITOJIOBO3PEIIBIX OCOOSIX, CHUAZY —

O HEII0JIOBO3PECJIbIX.

HCIIOJIb30BaHUEM ITOAX0Ja MHOTOMEPHOTO IIpo1ecca
CIIy9aifHOTO OIy>KIaHMS Ha TAKCOHOMMYECKOM JIepe-
Be A. brama, yka3pIBaloT Ha cpegHee 3HauyeHUe
0.242 ron~'. Paznuuud 3Ha4eHNI M U3 YITIOMSHYTBIX
WCTOUYHUKOB OOBSICHSIOTCS OMOJOTMYECKUMU OCO-
OEHHOCTSIMU OTACIBHBIX ITOITYJISLIMIA JIelna (ceBepo-
Kacnuiickoro u BucimHcKoro 3anvBa) U pa3HBIMU
METOJIaMM OLIEHKM.

O1eHKa COCTOIHUA 3amaca

B 2009—2017 rr. yJa0BH J€lIa YpaIbCKOTO cTada
OBLIM TIpeAcTaBlIeHbl ocodsmu SL 13—43 cMm, ipeod-
Jiananu peiobl SL 25—29 cm (puc. 4). Bo Bce aHanu3u-
pyeMble TOAbl HAOJIomaeTCs OMHOBEPIIMHHOE pac-
rpenejeHrue pa3sMepHOro psina, YTO IO3BOJISIET MC-
MOJIb30BaTh JAHHBLIE BCEro IIepUOAa B KayecTBe
BxomHoM mHopManuu B metone LB-SPR.

Taomuna 1. Pesynbrarsl pacuéTta KoadhduimeHTa MrHOBEHHO eCTeCTBEHHOI CMEPTHOCTH Jiela Abramis brama ypanb-

CKOIo craga pasHbIMU SMIITMPUYCCKHMMU METOAAMU

Ne ®dopmya [MomydyeHHast olleHKa ABTOpHI MeTOIA
1 M=1.65/t,s, 0.413 Jensen, 1996

2 M= 1.5k 0.195 To xe

3 M= (1.521/¢272° )y — 0.155 0.322 Puxrep, Edbanos, 1977
4 M= (3k)/(exp (k(0.44t,,,,) — t;)) — 1) 0.123 Zhang, Megrey, 2006
5 M=42/t,. 0.210 Hewitt, Hoenig, 2005
6 M= (3k)/(exp (kt,50) — 1) 0.572 Roff, 1984

7 M = 4.889¢ 0916 0.314 Then et al., 2015

8 M= 4118k 0 0.261 To e

CpenHee 3HaueHue (M + o) 0.301 £0.13

IIpumevanue. L., — TeopeTuueckas IpeaeabHas IauHa, kK — KoadduuueHT pocta, M —Ko3(pGULIMEHT MTHOBEHHOI €CTeCTBEHHOM
CMEPTHOCTH; 1,50, 1,70 — BO3PACT, IIPU KOTOPOM T0JIOBOI1 3pesocTtu nocturaor 50 u 70% ocobeit; £, — MaKCUMaJIbHBII BO3pacT
(20 net, mo: MutpodaHnosa u ap., 1988), f, — Bo3pacT, Ipu KOTOPOM JIJTMHA PBIOBI PABHSUIACH OBI HYJIIO.
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Puc. 4. Pa3mepHblii cocTaB yJloBOB Jielia Abramis brama ypajibcKoro craja B pasHble ronbl: a — 2009, 6 — 2010, B — 2011, r —

2012, 1 — 2013, e — 2014, % — 2015, 3 — 2016, u — 2017.

11 cpaBHEHUST TeMIla MOJOBOr0 CO3pPEeBaHUS U
pa3MepHOro psiaa Jella B yJIoBaX ObLIM IMOCTPOCHBI
OrMBa CO3PEBaHMS U KPUBBIE CEJIEKTUBHOCTHU OPYIUIA
JIOBa, MPUMEHSEMBIX IIPU IIPOMBICJIE 3TOTO BHUIA
(puc. 5). PacriojioxkeHre 3TUX KPUBBIX IpaBee OTMBEI
CO3pEBaHMs CBUAETEIILCTBYET, YTO IIPOMBICIIOM M3bI-
MAaroTCs TJIaBHBIM 00pa30oM PBIObI, JOCTUTIINE ITOJIO-
BOI 3pEJIOCTU.

Meton, LB-SPR uyBcTBUTENIEeH K 3amaBacMbIM
3HaueHusiMm M, k u L. (Hordyk et al., 2015b). Hau-
OOJIBIITYIO HEOIIPEICIEHHOCTD IIPEICTABIISIET IapaMeTp
M, 3HaYeHsI KOTOPOTO, MOJIydeHHbIE Pa3HBIMUA METO-
JaM#, BapeupylorT B amarnaszoHe 0.123—0.572 rom~!
(tabi. 1). PesynbraThl TecTupoBaHus Metoga LB-SPR
C MCIOJIb30BaHUEM pa3HBIX 3HAUYeHUIT M IpeacTaB-
JIeHBI B Ta0i. 2. Bce meBdITh 3HAYSHWI IJIMHBI, TIPU
KOTOPOU HOCTYITHBIMU IS OPYAUA JIOBA SIBJISIIOTCS
50% obnasnuBaeMoOro cKorieHus poio (S, 5,), okaza-
Juck Beile SL,,s). 3HaUeHue S, 5, He OMyCKaI0Ch HU-
Ke ToueyHoi orieHKU 23.88 cm. OnieHka SPR B Boch-

MM M3 IeBSTU BAPUAHTOB HUXKE 11€JICBOIO OPUEHTHPA
(0.4); uckioueHue coCcTaBiIsieT BapuaHT ¢ Hauboliee
BBICOKUM 3HaueHneM M/k = 4.40, mpu KOTOpOM
SPR > 0.4.

B Haineit pabote BriepBbIe 3a MHOTME TOIBI HCCITIE-
JIOBaHMS 3ar1acoB Jiellla ypajJbCKOro cTajga paccMar-
puBaeTcs olieHKa oTHoleHust M/k, moaToMy HEBO3-
MOXHO MPOBECTU CPABHUTENbHBIN aHAINU3 IMOTyYCH-
HOTO 3HaYeHMs ¢ ApyruMu naHHbIMU. Ho Ha ocHOBe
TEOPETUYECKUX MOJI0XKEHMIA, 3aJI03KEHHBIX B OTHOIIIC-
Hue M/k, n IpoBeIE HHOIO MOAEIbHO-UMUATALIMOHHO -
ro UCCIeO0BaHMUSI MOXKHO CIeJIaTh BBIBOJ O IOJIY4YeH-
Hoit BenuuuHe M/k njist nela ypajibCKOro cTaja.

OtHoutenue M/k xapakTepusyeT pa3MepHO-BO3-
pacTHyl0 AUHAMHUKY OMOMACCBHI OJHOIO OTIEJILHO
B34TOIO IOKOJIEHWS. BUOBI ¢ HU3KAM 3HAYEHUEM
M/k (<1) mocTuraror MaKCMMaJIbHOM TJIMHBI Y1 UHIU -
BUIyaJbHOII MacChl B paHHEM BO3pacTe, KOIna 4Ymnc-
JIEHHOCTb MOKOJIeHU ell€ Beauka. CiienoBaTeabHO,
MK O0MoMacchl HAOIIOMAeTCS B OTHOCUTEILHO paH-
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Puc. 5. OruBa monoBoro co3peBaHwus Jjeina Abramis brama ypansckoro crana (/) v KpuBble CEIEKTUBHOCTU OPYIHiA JI0Ba TTO
rogam: 2 — 2009—2010, 3 — 2011, 4 — 2012, 5— 2013, 6 — 2014, 7— 2015, & — 2016, 9 — 2017.

HEeM Mepuoje XKMU3HU TTOKOJICHUS, MOCJIe Yero B pe-
3yJIbTaTe €CTECTBEHHON CMEPTHOCTH YMCJIEHHOCTh 1
Ouomacca IokojieHUs1 cokpaiaioTrcs. Hampumep, y
Scorpis aequipinnis, caMK1 KOTOPOI'O JOCTUTAIOT HAM-
OoJtbIIeit IITMHBI B Bo3pacTe 15 JIeT ¥ B OCIeayoIIe
50 net He pactyT, M/k = 0.33 (Coulson et al., 2012).
Bricokoe 3nHaueHue M/k (>2) cBOIICTBEHHO BUIaM C
MOCTOSTHHBIM TEMIIOM POCTa B T€YEHHE BCEIrO KM3-
HEHHOTO 1IMKJIa, T.€. MAaKCUMAaJIbHYIO JJIMHY U Maccy
MMEIOT 0COOHM CTapIINX BO3pacTHRIX rpymil. [ToaTtomy
UK 0MOMAacChl y HEOOJIOBJICHHON MonyJsiuuu ¢hop-
MUpPYETCS TI03XKe, YeM Yy OBICTPO pacTylIuX pPbIO
(Hordyk et al., 2015a, 2015b). Hanpumep, y Scarus
rivulatus M/k = 2.39, ocobu 3TOTO0 BUAa TOXMBAIOT 10
8 JIeT, a JIMHEeHO-BECOBOI POCT MPOCJIEKUBAETCS B
Teuenue Bceil xxusHu (Choat et al., 1996; Choat,
Robertson, 2002; Prince et al., 2015b).

V nemia ypaibCKOTo cTaja IMpu Bcex 3HaYeHUsIX M,
3a uckiIodeHueM HauMeHnblero (0.123 ron~!), Benu-
YUHBI OTHOIEHUs1 M/k BapbupyloT B npeaenax 1.5—
4.4 (tabm. 2), T.e. COOTBETCTBYIOT BUAAM, Y€l pOCT
IMOCTOSTHEH B T€UE€HME BCEro >KM3HEHHOIro IMKJa, a
MakCHMMyYM OMOMAacChl (DOPMUPYIOT CpeaHUE BO3-
pacTtHbie TpymIibl. JlaHHbie TuTepaTyphl (JleBammHa,
ITomos, 2012; JIepammna, 2020) 1 rpencTaBjieHHBIE B
HacTosIIe paboTe OLICHKM CBUACTEIILCTBYIOT, YTO
TEMII POCTA Jiellla IOCTOSTHEH B TeUeHME BCEil JKM3HU
C 3aMellJIeHHMeM B cTapliieM Bo3pacTe. MMuTalmoH-
HOE MOJIeJIMPOBaHUE AUHAMUKUA OMOMACCHI BUPTY-
aJIbHOI HeoO0JIaBIMBaeMOM ITOITYJISILIMHU JIela ypaib-
CKOTO CTajia, BINOJIHEHHOE ITPY BXOIHBIX 3HAUCHUSIX
M (0.301 ron~"), HaliieHHBIX TAPAMETPOB YPABHEHUS

BOIMIPOCHI UXTHUOJIOTUN  Tom 62  Ne 3 2022

Bepranandu u cooTHomeHust Mmacca—miuHa (W =
= 0.05657SL**"), nokaszajo, YTO MAaKCUMyM OHOMac-
ChI TIOMYJISILIUM JOCTUTAETCS B 4-JIETHEM BO3pacTe
(puc. 6). TakuM oGpa3oM, pe3yabTaThl 3TOr0 MOJIE-
JIMPpOBaHUS MOATBEPKIAIOT, UYTO OCPEIHEHHAS BEJIM-
yrHa M M paccuMTaHHOE Ha €€ OCHOBE OTHOIIIEHUE
M/k aBnsiioTCs npyueMIeMbIMU OLIEHKAMU.

Ucxonst U3 3TOro Ijisi OKOHYATEJbHOM OLEHKU
WHAVKATOPOB COCTOSIHMS 3araca Jiellla ypaJlbCKOro
crana (S;sg, S;os, F/M u SPR) B monenu LB-SPR uc-

nonb3oBaau M/k = 2.32. J1as TIOCIenyIOIIero aHaIu-
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Puc. 6. MMuTtalyMoHHOE MOOEJIMPOBAHME IMHAMUKU
6roMacchl BUPTYAJIbHOM ITONYJISILUN Jiela Abramis bra-
ma ypaJIbCKOTO CTaja.



352 CA®APAJIMEB, TTOITOB

Tab6muna 2. OlLieHKU MHOIUKATOPOB COCTOSIHMSA 3amaca Jiema Abramis brama ypanbCcKOTo cTana, IoJydeHHBIC Ha OCHOBE

pa3HbBIX 3HaUYeHU I KO3 duLIMeHTa MTHOBEHHOM €CTeCTBEHHOM CMEPTHOCTU

. * k
Merton pacuéra M M M/k Ky S0 F/M* SPR*
1 0413 | 3.18 24.01+0.96 27.79 £1.49 2.21+0.85 0.28 £ 0.06
2491 28.19 2.04 0.35
D) 0.195 1.50 23.92 £ 0.98 27.93+£1.60 5.73+1.83 0.09 £0.03
24.83 28.30 5.33 0.13
3 0322 | 248 23.97 £0.96 27.85+1.53 3.10£1.10 0.19 £0.05
24.88 28.24 2.87 0.25
4 0123 | 095 23.88 £ 0.98 27.98 +1.64 9.58 £ 2.91 0.05 £ 0.01
24.80 28.34 8.92 0.07
5 0210 | 1.62 23.93+0.98 27.92 £1.59 5.24+£1.69 0.10 £0.03
24.84 28.29 4.86 0.14
6 0572 | 4.40 24.07 £0.94 27.70 £1.42 1.34 £ 0.61 0.43+£0.09
24.97 28.12 1.22 0.52
7 0314 | 2.42 23.97+£0.97 27.85+1.54 3.20%1.12 0.19+£0.05
24.88 28.24 2.96 0.24
8 0261 | 2.01 23.95+0.97 27.88 £1.56 4.04 £1.36 0.14+£0.04
24.86 28.26 3.75 0.19
CpenHee 3HaueHne 0301 | 2.32 23.93+0.97 28.0 £1.56 3.40£1.22 0.21+£0.05
24.72 28.16 3.08 0.26

ITpumeuanue. S; 5y, S;95 — [UIMHA TeJa, IPU KOTOPOIl JOCTYIHBIMMU [ULS1 OPY/MIi JIOBA SIBJISIIOTCSI COOTBETCTBEHHO 50 1 95% phi6; F —
MT'HOBEHHBIN KO3(DUIIMEHT IIPOMBICI0BOI cMepTHOCTH, SPR — KoadduiireHT HepecToBOro NoTeHIIMaa; *mpuBeIeHbI 3HAYCHUSI 3a
2017 r.: Hag YepTOil — TOYEYHBIE OLIEHKHU 1 UX JOBEPUTENIbHBIN nHTepBaJ (p = 0.95), mom 4epToit — OlleHKU, CIJIa)KeHHBIE C TIOMOIIIBIO
¢unbTpa KanmaHa; Hymepaliysi MeTOIOB 1 OCT. 0003Ha4YeHUsI CM. B Ta0J. 1.

3a pe3yJbTaTOB MOJIECJIN UCITOJIb30BaJIM 3HAYCHUSI H-
IUKaTOpOB, CIJaxeHHble dunbrpoM KanbmaHa
(puc. 7). Ha mpoTsckeHun Bcero BpeMEeHHOro psiaa
(2009—2017) BenmuuHbl SPR ObUIM HUKE LIEJIEBOTO
3HayeHus (0.4) ¢ He3HAYUTEJIbHBIM OTPULIATEIILHBIM
TpeHaoM: cHU3MucCh ¢ 0.29 8 2009-m 10 0.26 B 2017-M.
(puc. 78). Ha nepBbIit B3I, HU3KOoe 3HaueHue SPR
MPOTUBOPEYUT TIOJYYEHHBIM MHIUKATOpaM cCelieK-
TUBHOCTM TIpoMbiciia Jeia. MHunukarop S;s, BO Bce
aHaJIM3UpyeMble TOoAbl ObUI BBIIIE 3HAUYCHMS Tlapa-
meTpa SL,,s, = 23.2 cM (puc. 7a), a KpUBBIEC CEIEKTUB-
HOCTM OpYyIMUii JIOBa PacCloJOXEHbl 3HAYUTEJHHO
paBee OrvMBbI CO3peBaHUS (puC. 5), T. €. YCIOBUSI
MpOMBICTIA JOJKHBI ObUIM OBITh YIOBJIETBOPUTEb-
HBIMU JJIs TIOJ/IEpXKaHWSl HEPECTOBOTO MOTEHIIMasa
3araca Ha nmpuemyieMoM ypoBHe (~0.4).

JlaHHOE MPOTUBOpEYNEe OOBICHSIIOT BEICOKHE 3HA -
yeHus1 uHauKaTopa F/M (puc. 76). Yonrepc u Map-
texr (Walters, Martell, 2004), a Takoke XOpIaUK C COaB-
topamu (Hordyk et al., 2015a) yka3bIBaroT, 4YTO BHICO-
Koe 3HaueHue F/M MOXeT SIBISITbCSI CJEICTBUEM
CEJIEKTUBHOCTY ITPOMBICTIA, HAlleJIEHHOTO Ha OIpe-
IeNEHHBIN pa3MepHbIi psa. Hanmpumep, eciim BeICO-
KOCEJICKTUBHBIII TMpPOMbBICE] U3bIMaeT M3 3araca
MIaBHBIM 00pa30M CTapllie BO3PaCcTHBIE KJIACCHI, TO
BeJmunHa F/M OyneT WCKIIIOYUTENILHO BBICOKOIA,
MPOMBICEN, BEPOSITHO, OyJeT YCTOMYUBBIM, HO YJIOB —
o4eHb HU3KNM. M, Ha060poT, fake MPU OTHOCUTEb-
HO HU3KOM 3HaYeHUM F/ M MOXeT pe3KO COKpaTUTh-

Csl TIOTMOJIHEHMWE, €CAM TMPOMbBICEN BbLIABJIMBAET
OOJIBIIYIO YACTh HEMOJOBO3peEbix 0cobeil. JJlaHHoe
OOBbSICHEHHE BIIOJIHE COOTBETCTBYET ITOJIYYEHHBIM
pesynsTataM Momenu LB-SPR 3amaca nema. Dkce-
IUTyaTalusl ypalbCKOTO cTama Jjella (IperuMylle-
CTBEHHO ocobeit SL > 25 cM) BeneTcss Ha JOBOJIBHO
BBICOKOM ypoBHe (F/M > 3.05). Beicokuii mpoMBIC-
JIOBBII TIPECCUHT ITIOJIOBO3PEJIBIX PhIO, BemylIuii K
MnepeIoBYy 3TOM YaCTH MOITYJISILUM, MOAPhIBAET HEpPE-
CTOBBII TTOTEHIIMAM 3amaca W BeAET K HU3KOM BeJIu-
yuHe SPR.

st HaxoXOeHWsT ONMTUMAaNIbHBIX YCJIOBUI 3KC-
TUlyaTalMy 3araca Jiella ypaJlbCKOro cTafga ObLIo
MPOBEAECHO MMUTAIIMOHHOE MOJIEJIMPOBaHUE 3aBU-
cumoctu SPR, oTHOLIIEHUST HEpECTOBOM GOMacChl K
neBctBeHHOU (SSB/SSB;) 1 oTHOCUTENBHOTO yIOBa
oT F/M. B KayecTBe BXOOHBIX TTApaMeTPOB MCITOIb30-
BaJIM clieaytoine BenuauHbl M/k=2.32, L.,=47.0 cMm,
SL,so = 23.2 cM, SL, 95 = 28.7 cM, S;50 = 24.72 cM,
S195 = 28.16 cM. Pe3ynbraTsl MomeITMpoOBaHUS CBUIIE-
TeJIbCTBYIOT, YTO 3HaueHne SPR = (.26 He oGecnieun-
BaeT MaKCUMaJIbHbI!1 BO3MOXHBII BBUIOB ITPU JOCTA-
TOYHO BBICOKO MPOMBICTIOBOI Harpy3ke (F/M = 2.9)
" (hopMUpyIONIEiics HU3KOU OroMacce HepeCTOBOTO
3amaca (SSB/SSB, = 0.13) (puc. 8). B atom pexume
SKCILIyaTallMy 3araca MOXKHO IOJIyYUTh TOJIBKO 82%
OromMacchl yJIoBa OT MAKCMMaJIbHO BO3MOXHOTO. [1J1st
ONTUMHU3ALIMU TIPOMbICIA A0 1IEJEBOrO0 OpPUEHTUPA

BOITPOCHI UXTHUOJIOTUN  T1oM 62  Ne 3 2022
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Puc. 7. Pe3ynbTaThl OLICHOK MHAMKATOPOB COCTOSIHMSI 3araca Jieia Abramis brama ypanbckoro ctaga MetomoM LB-SPR — to-
YeyHbIe OLICHKY 1 3HAYCHUSI, CTIaXeHHbIe pribTpoM KanbmaHa: a — uinHa Tesa, Ipyu KOTOPO JOCTYITHBIMU TSI OPYIUi JIOBa
seisitotest 50 (o, 1) u 95 (A, 2) % pwib; 6 — mpoMbIciioBast Harpy3ka (F/M), B — KoabdUIIMEHT HEPECTOBOTO MTOTCHIIMATA

(SPR); (|) — moBepuTeIbHbII MHTEPBaAJ TOYEYHBIX OLIEHOK (p = 0.95).

Hons, %

CoorHouieHue F/M

Puc. 8. 3aBucumoctb Ko3hduimeHTa HepeCTOBOTO MoTeHIaIa ( /), OTHOIIEHUST HEPECTOBOU OMOMACCHI 3araca K IeBCTBEH-
HoIi (2) 1 OTHOCHTEJIBHOTO YiIoBa (3) OT MpoMbIC/IOBOIt Harpy3ku (£/ M) Ha 3anac sieia Abramis brama ypanbckoro crana. [1o-

SAICHCHUSI CM. B TEKCTE.
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SPR = 0.4 n, crenoBaTeabHO, TOJIYYeHWST HAMOOIb-
IIIETO BO3MOXKHOTIO YJIOBa HEOOXOIMMO COKPaTUTh
IIPOMEBICJIOBYIO Harpy3ky 06oJjiee 4eM B IBa pa3a — IO
F/M = 1.3. B aTom citygae cokpaieHnue F/M npuse-
JIET K BOCCTAHOBJICHUIO 1 BO3pacTaHUI0 OMOMAaCChI
IIOJIOBO3pEJION YacTu 3alaca Jiella, CIIOCOOCTBYIO-
1Ieil TTOJIy9eHUIO MAKCUMAJIbHBIX YJIOBOB.

SAKJIIOYEHHME

IIpencraBieHHass paboTa CONEPXKUT HECKOIbKO
MO3ULIUIA, KOTOPbIE ObLIN BIIEPBBIE OLIEHEHBI 151 O
MyJISIIMU Jiella ypaabCKOro cTaaa. DTo — Ouojoruye-
CcKue MapaMeTphl JUHEMHOTO pocTa ypaBHeHus bep-
TanaH¢pU, BeJIWYMHA €CTECTBEHHOU CMEpPTHOCTU U
mocTpoeHue Moaeau 3anaca Merogom LB-SPR. Me-
ton LB-SPR, xak 1 npyrne aHajJormdHble, OCHOBAH-
Hble Ha aHaJM3€ pa3MepHbIX psnoB ynoBoB (LBI —
length based indicators, LCA — length-cohort analysis
U T.J.), MPUMEHSIETCS JJIs1 OLIEHKM 3a1acoB C OTpaHu-
yeHHOI nHdopManmeii. [Ipu ncronb3oBaHUU TaKUX
METOIOB BBOIUTCS JOMYILIEHUE O TIOCTOSTHCTBE YCII0O-
BUI1 1 paBHOBECHOM COCTOSIHMU 3araca, 4To, KOHeu -
HO XK€, MOXET MPUBOAUTH K HETOOLIEHKE WJIN TIepe-
OLIEHKE TI0JIydaeMbIX Pe3yJbTaTOB MOAECIUPOBAHMSI.
HemanoBaxxHylo pojib B 9TUX METOAAX TaKXKe UTpaeT
peIpe3eHTaTUBHOCTh Pa3MEpPHOTO psiia, OoTpaxkalo-
1as OeCTBUTENIbHBII pa3MEPHBIA COCTAB MOIYJIS-
LIMM1, U BEPHOE TPENOoJ0XEHUEe U 3HAaHUE 3Have-
HUU UX OMOJIOTMYECKUX IapaMeTpoB (OMoJiornye-
ckue TmoctosiHHble beseproHa—Xonta) (Gerritsen,
McGrath, 2007; Hordyk et al., 2015b).

B ueiom npoBenéHHOE Mccaen0BaHue MOKa3ao,
YTO 3arac Jiellla ypajbCKOTO CTajia, OlleHUBas B Kaue-
CTBEHHBIX TOKAa3aTesIX, HAXOIUTCS B COCTOSIHUM Te-
pesioBa ero IoJIOBO3PEJIOi YacTU, MpeacTaBIeHHOM
MIpeuMYIIeCTBEHHO 0co0stMu SL = 25 cM. ITockoabKy
BBUIOBY TMOJBEPXKEHA B3pocjias 4YacTb MOMYJISLAN
MpU MPOMBICIOBOI Harpy3ke He 6ojee F/M = 3.51,
TakKoil pexXuM TIpoMbIC/ia TMO3BOJISIET TOCTATOYHO
JIOJITO 9KCIUIyaTUpOBaTh 3anac, HO C OTHOCUTEJIbHO
HU3KMMMU yloBaMU. BaxkHylo pojib B TomaepXaHUU
3araca, HECOMHEHHO, UTpaloT BBeNEHHbIE OrpaHU-
YUTEJbHBIE MEPHI: 3alPET NPOMbICIIa B p. Ypas B Be-
ceHHuii mepuog 2011 r. (370 OBLT pa30BkIii 3aIIpeT); C
2012 1. maTa OKOHYaHMSI BECEHHEN ITyTUHBI IIepeHe-
ceHa ¢ 20 mast Ha 25 anipens; ¢ 1 uroirst 2021 1. BBOIUT -
Csl 3alpeT JoBa CTaBHBIMM CETSIMU B MPUOpPEXHOI
yactu Kacnmiickoro mMopsi ATbipaycKoil 00JacTH.
CHuIXeHne TTPOMBICIIOBOI HArpy3Ky Ha 00JIaBIBae-
MYIO YacThb 3amaca 10 £/ M = 1.3, Kak moka3aJiu Halllu
pacy€Thl, BCOBOKYITHOCTU C OTPAaHUYUTEILHBIMU Me-
paMu KOMMEPYECKOTO ITPOMEBICJIA OYIyT CITOCOOCTBO-
BaTh B MEPCIEKTUBE YBEJIUUECHMIO YJIOBOB Jiemia. Of-
HaKo cjieayeT OTMETUTb, YTO CleJaHHbIE BBIBOIbBI O
COCTOSIHUM 3ariaca Jiella 1 peKOMeHIalliuu 10 pery-
JIMPOBAHUIO TIPOMBICJIa HEOOXOAUMO paccMaTpUBaTh
Kak TpeaBapuTenbHbie. [IpencraBieHHble B HACTOS -
mei padore BeMUIMHBI TEMIIA POCTa, €CTECTBEHHOMN

CA®APAJIMEB, TTOITOB

CMECPTHOCTHU U OPYIUX nokasaTesJei MOXXHO UCITOIb-
30BaTh B JAJIbHEUIIMX HUCCIACHOBAHUSIX C NPUMEHC-
HHeM 0oJiee CIOKHbBIX aHATUTUIECKUX MOI[CJ'ICfI, KO-
TOPBIC ITO3BOJIAIOT 0oJiee TOYHO OLICHMUTH 3aIlac 1 Ha
NX OCHOBC IaTb PEKOMCHIAIIMM K €I0 SKCILTyaTallum.

B Hacrosiee Bpems 1o pe3yjibTaTaM OTeYeCTBEH-
HBIX PBIOOXO3STICTBEHHBIX MCCIICTOBAHWIT OITyOJIM-
KOBaHBbI TOJIbKO JIB€ PaOOThI, ITOCBSIIEHHBIE MOIEIN
LB-SPR (ba6asn u ap., 2018; IleryxoBa, 2020); B
IIEpBOI JAIOTCS METOOMYECKUE PpEKOMEHAAUU U
Mpolieiypa pacyéToB, a BO BTOPOH — peanu3alus
STOr0 MeToJa Ha OCHOBE OTEUECTBEHHBIX HTAaHHBIX
YJIOBOB aTJaHTHUYeCKOM IieaamMunbl Sarda sarda.
I1pencraBnenHast pabora 100aBIISIET OMBIT IPUMEHE -
Hug Metona LB-SPR B MonerbHOI OLIEHKE 3a11acOB U
B IIOCJIEAYIOIIEM ITOMOXKET BBECTU €ro B IIPAKTHUKY
PBHIOOXO3SIMICTBEHHBIX MCCIIEIOBAHWI JJIST 3aI1acoB C
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M 3ydeHbl TUPEOUIHBIE U TIOJIOBBIE CTEPOUIHBIE TOPMOHBI Y TIpOU3BoOaUTENEi ropOy1i Oncorhynchus gor-
buscha Ha 3Tarie CMEHBI MOPCKOTO OTpe3Ka IyTH HEPECTOBOI MUTPALIMU Ha MPeCHOBOAHBIM. CaMIIbl MEHb-
11IeTo pa3mepa 3axoisT B p. KepeTb paHblile, Y4eM KpPYITHbIE 0COOU; Y CAMOK TaKWe pa3Inyusl He BBISIBJICHBI.
ITo cpaBHEHUIO C OCOOAMU, HAXOISIIMMUCS B MOPE, CAMKH B PEKe XapaKTepU3YIOTCsS BHICOKMM YPOBHEM
TPUHAOATUPOHUHA U TTOBBILLIEHHOI CKOPOCThIO NIeOIMpPOBaHMsI, a CaMIbl — BHICOKMM YPOBHEM TE€CTOCTE-
pona. CaMKM Kak B MOp€, TaK ¥ B PEKe OTJINYAIOTCST OT CAMIIOB BEICOKMM YPOBHEM acTpannona- 17 u Hus-
KHMM 3HaYeHUEM COOTHONIEHUST KOHIICHTPAIIUi TECTOCTEPOHA K acTpanuoiy-17f.

Karoueswie crosa: ropoyma Oncorhynchus gorbuscha, VHTpOLYKIUSI, TUPEOUTHBIE TOPMOHBI, TTIOJIOBBIE CTE-

pounHble TopMOHEI, beoe mope, p. KepeTs.
DOI: 10.31857/S004287522203016X

TopOyma Oncorhynchus gorbuscha — MOHOIIMKIINY-
HbII BU, apeajg KOTOPOro ObUI CYIIIECTBEHHO pacIliy-
PEH 3a CYET ciIy4yailHOro BceJieHus B Bennkue o3épa
(Collins, 1975; Kennedy et al., 2005) u ueaeHanpan-
JICHHOI MHTPOIYKIIMU B peKH OacceiiHa bemxoro mo-
ps (Kynepckuii, 2001; ITaBnos, 2014; AnekceeB u mp.,
2019). I1penmosnaranock, 4To ropoOyIiia, OCBOMB PE3€PB-
HyIO KOpMOBYIO 0a3y beyioro mopsi, He OyneT coBep-
IaTh JaTbHUX Murpauuii (CMupHoB, 1994). MHTpO-
IyKUMI0 ropoyiu Ha KoiabCcKoM I-oBe TIpOBOAMIIM B
HECKOJIbKO 3TamnoB, HaunHast ¢ 1956 1. TlepBoe Bpemst
ropOyl1lia B OCHOBHOM Bo3Bpalliajach B p. YM0a (KaH-
JalaKIICKui 3auB, MypMaHcKast 00J1acTh), HO B Te-
YEeHUE NEeCATUIIETUSI paCIPOCTPaHUIIACh TI0 MHOTUM
pekaMm besnoro Mopsi, 4To CBSA3bIBAIOT C BBICOKOM CTe-
MEeHbIO cTperHra (ANTyXoB U 1p., 1997). B Texyiuem
CTOJIETUW YUCJIEHHOCTb TOAXOA0B TOpOYII HEYET-
HOIi TMHUU B peKru KoJbCKOTO IM-0Ba yBEIUYUIACD:
cpenuuii Be1oB B 2001—2017 rr. coctaBuin 143.8 T
(AnexkceeB u ap., 2019). Bo3poc Temn paccejieHus
ropOy1iu, KoTopasi MUTPUPYET HE TOJBKO B POCCUTA-
ckue peku bacceliHa bapeH1ieBa MOpsi, HO U B PEKU PsI-
na rocymapctB CeBepHoii EBporiei — HopBerum, Uc-
maHogun u BemmkoOpuranmu (Hesthagen, Sandlund,
2007; Pettit, 2017; Sandlund et al., 2019), yto yKa3biBaeT
Ha BBICOKYIO CTeleHb aJanTaliu BUAA K YCIOBUSIM
bacceiina CesepHoro JlegoButoro okeaHa. ['opOyia
benoro Mops nipeacTasiasieT yHUKaabHbII MaTepua
JUUIS1 UCCTIeTIOBaHWSI MEXaHU3MOB afalTalluu, TIOCKOJIb-
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Ky OOJIBIIMHCTBO MOITBITOK IIepecesIeHNsI aHAIPOM-
HBIX JIOCOCEH IPYyrnx BUIOB ceMelicTBa Salmonidae
ObLTM B OCHOBHOM Oe3ycnemHbiMu (I'opaeesa u np.,
2005). IIpu 3ToM ecTh OCHOBAHMUS MoOJIaraTh, 4TO JIU-
MUTHUPYIOIIUM (aKTOPOM paccesIeHUSI BUAA SIBJISICT-
csl UMeHHO TemIiepatypa Boabl (I'opaeesa, 2010).

DHIOKPUHHASI PErysius sIBJISIETCSI OCHOBHBIM
CBSI3YIOILLIMIM 3BEHOM MEXIY BIUSIHUEM a0UOTUYECKUX
¢dakTOpOB, BHYTPEHHUMU PUTMAMU U CE30HHBIMU (DY~
3uonorndyeckumu peakuusmu (Gwinner, 1981). Tu-
pEOMIHbIE TOPMOHBI UTPAIOT BaXKHYIO POJIb B IOKATHOM
MUTPALIN JIOCOCEBBIX, IIPUHUMAIOT HEIIOCPEACTBEH-
HOE yJacTHe B aJanTalii MOJIOJU K HOBBIM YCIIOBU-
SIM cpenbl Mpu Murpauuu B Mope (bapanHuKoOBa,
1975; Iwata, 1995; Ojima, Iwata, 2010; Arjona et al.,
2011; Campinho, 2019). YcTaHoBieHO, YTO Y pPbIO KOH-
LIEHTPALUU TUPEOUTHBIX U TTOJIOBBIX CTEPOUIHBIX TOP-
MOHOB KOppeaupyloT Mexay coboit (Comeau, Cam-
pana, 2006).

B nocrymHoi TuTepaType Mbl HE OOHAPYKIIU UH-
dopMaLMIO 0 KOHIEHTPALIMUA TUPEOUTHBIX U MOJIOBBIX
CTEPOMIHBIX TOPMOHOB Y TOPOYIIM MPU COBEPILICHUN
MUTPALIMU U3 MOPCKOIT BOIHI B IpecHYI0. ECTh maHHbIe
0 ITUHAMMKe KOHLeHTpauuil TupeongHbix (Biddis-
combe, Idler, 1983; Youngson, Webb, 1993; Leonard
et al., 2001) u monoBBIX cTepouaHbIX TopMoHOB (Ue-
daetal., 1983; Ueda, Yamauchi, 1995; Leonard et al.,
2001) y apyrux JIOCOCEBBIX B IIPOILIECCE HEPECTOBOM
murpanuu. OmHaKO 3TU CBEICHMS HE JAaI0T YETKOIO
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Puc. 1. Kapra-cxema paitoHa pabot: (®) — paiioHbl oTyioBa ropoyiuu Oncorhiynchus gorbuscha; ocrpoBa: 1 — Topenblid, 2 —

Cpennuii, 3 — Kepetb, 4 — [1TexxocTpoB.

MpPEeACTaBIEHUS O MPOUCXONAIINX U3MEHEHUSIX TOP-
MOHaJIBHOM PETYJISILIMU B IEPUOI CMEHBI MOPCKOTO OT-
pe3Ka myTu MUTpalvy Ha IPeCHOBOIHBIN. Bcé Bo3pac-
Tarolas pojb ropOyIIn B 9KOCUCTEMAaX 0€JIOMOPCKUX
pek (AnekceeB u ap., 2019) TpeGyer BceCTOpOHHEN
OLIEHKHM €€ (DM3MNOJIOTMIECKOTO COCTOSIHUSI, B TOM YKC-
Jie TOPMOHAJIBHOTO.

Ilenp maHHOU pabOThl — CPaBHUTbH YPOBEHb TH-
PEOUIIHBIX U TTOJIOBBIX CTEPOUIHBIX TOPMOHOB Y TOP-
oymu Ha MmopckoM (benoe Mope) m mpecHOBOOZHOM
(p. KepeTtb) oTpe3Kax myTu HEPECTOBOIT MUTPALIMH.

MATEPUAJI U METOIUKA

OOBEKT rcciienoBaHUs — IMTPOU3BOIUTEN TOPOY-
Y HEYETHOM JIMHUM B Bo3pacTe 2 roga. MaTtepuall
cobupanu 15—17.07.2019 r. B Hu3zoBbre p. Keperb
(66°16”15”" c.m1. 33°33°02” B.1.) 1 B benom Mope
(66°15"32” c.m. 33°57’36” B.n.) (puc. 1) B nepuon
MaccoBOU HepecToBoit Mmurpamuu suaa. Peka Kepetb
otHocutcs K bapeHneBo-beaomopckomy GacceitHo-
BOMY OKPYTY; TIOIIAIb BOTOCOOPHOTO 6acceitHa co-
craBiseT 3360 KM?; IPOTSKEHHOCTD peku 80 KM, 6e-
p€T Havao B 03. [leTpusipsu, Brragaet B bemoe Mope
(T'ocymapcrBeHHBII BOOHBI peecTp, 2020) HanmpoTuB
nByx ocTpoBoB Keperckoro apxurienara (o. l'openbrii
u o. Cpegnmii, Kanmamakiickuii 3anus beinoro mops,
Pecniyonuka Kapenust). B nepuon oroopa rmpo6 temrie-
paTypa Boabl B peke cocTasisuia 13°C, a B Mope — 10°C.

I1pousBomuTeneii ropOyILM AJIs1 MCCIIENOBAaHUIA 13
p. Kepets HaM 1100€3HO IIPENOCTABISIIN PLIOAKH,
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OCYHIECTBJISIBIINE €€ JIMIICH3MOHHBIN JTOB B 2 KM BBI-
me Keperckoii ryonl. TopOyiy u3 Mopsi mpuoopeaun
y OO0 “PuK?”, ocyuiecTBiasBIIEeTO €€ OTJIOB CTaB-
HBIMU HEBOJAMU BOJU3U BOCTOYHOM OKOHEUHOCTH
o-Ba [lexxoctposB (B ~15 kM oT BrtaneHus p. Kepertb
B benoe mope). [lepenanHbie B XXUBOM BUIE PHIOBI 10O
MoMeHTa oToopa 1pos (<30 MUH) HaXOIUJIUCH B cal-
KaX COOTBETCTBEHHO B ITPECHOI U B MOPCKOI BOJIE.

YV kaxnoit 0cobu NPUKM3HEHHO 13 XBOCTOBOIT BEHBI
IIIIPUIIOM OTOMpaIr KpOBb (OB IIPOOKI 110 1.5 MIT), n3-
Mepsin aauHy o Cvutty (FL) u Maccy Tena; moia
OIpeAcsivu 110 MOP(OJOTMYECKOMY CTPOSHUIO T0-
JIOBBIX XKEJE3.

KpoBs B npobupke 00bEMOM 2 MJI LIEHTPUDYTH-
poBaJiu 1 3aMopaxuBajiv 1pu temnepatype —20°C.
B kamMepaibHBIX YCITOBHUSIX CBIBOPOTKY (0OIIMIA 00BEM
VHIVBUIYAJIBHOM MPOOBI ~ 2 MJI) pa3MOpaKUBaJId U
METOA0M UMMYHOGhEPMEHTHOIO aHaJiu3a ¢ UCIOJIb-
30BaHUEM TecT-HabopoB npoussoactea DRG (®PI)
Ha ripubope Mindray MR 96A (KHP) onpenensim B
HEeU KOHILIEHTPAlIMIO 1IECTU TOPMOHOB: obiiero (T5)
u cobonHoro (FT;) tpuiiontuponuna, oéuero (T,)
u ceoboaHoro (FT,) tTupokcuna, tectocrepona (Ts)
u acrpaaunona-17f (E). Boabmas yacts Ty u T, B Kpo-
BU CBsI3aHa ¢ OeJIKaMU CHIBOPOTKHU, a OCTaBIIAsICS 10-
s (<1%), t.e. FT; u FT,, aBnsercs 6uoiornaecku
akTuBHOM (ppakuumeii ropmoHa (Ebbesson et al., 2000;
Comeau, Campana, 2006). PaccunTeiBanu 10Jv CBO-
OODHBIX TMPEOUIHBIX TOPMOHOB OT MX OOIIETO CO-
nepxanust (FT,/T; u FT,/T,) B mpolieHTax, a TaKkke
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Taomuna 1. Inuna (FL) u macca nipousBoauTesneit ropOyiu Oncorhynchus gorbuscha n3 benoro mops u p. Kepetb

Camku Cami1ibl
Mecto otTiioBa
FL, cm Macca, n, 9K3. FL, cm Macca, n, 9K3.
Besloe Mobe 43+0.9 1009 = 61.3 3 45+ 0.9 1212 £ 78.9 18
p 39—46 660—1200 40-52 830—-2020
P. Kepers 44 £ 0.6 1047 £ 44.5 7 43+1.4 1003 £115.0 1
- ep 40—48 655—1280 37-55 625—-2095

IIpumeyanue. 31ech U B Ta0JI. 2: HaJ YEPTOil — CpelHee 3HaYeHUEe 1 ero OlIMOKa, Mo/ YepTOoi — Mpeesibl BApDbUPOBAHMS TTOKAa3aTeJsl.

Tabomuna 2. ConepxxaHue TUPEOUIHBIX TOPMOHOB Y CAMOK M caMIIOB ropoytuu Oncorhynchus gorbuscha n3 benoro Mopst

u p. Kepetb
benoe mope P. Kepetsp
IMokasarenb
CaMku CaM1ibl CaMku CaM1ibl
T,, Hr/Mn 1.2.+0.34%° 2.6+0.61 2.5+ 0.40° 3.3+0.74°
0.2-3.2 0.5-10.5 0.3—4.9 0.9—8.8
FT.. 10/ 11.7+2.28 14.5+1.89 13.6 +1.34 15.5+1.90
» 4.0—20.8 1.7-28.3 4.8-22.7 7.0—26.8
T, MK/ 3.1£1.17 6.2+1.11" 2.7+40.54" 4.2£1.07
® 0.5—10.3 0.5—18.4 0.1-7.7 0.6—11.9
FT,. e/ 0.6 +0.23 0.8 +0.14 1.0 + 0.06 0.8 +0.01
» 0.2—1.2 0.2—1.5 0.5-1.4 0.4—1.4
FTy/Ts, % 1.44 +0.318%° 0.84 +0.157 0.78 +0.153" 0.68 +0.173°
0.46—2.79 0.01-2.24 0.30—2.55 0.28—2.12
FT./T,, % 0.03+£0.014 0.01 £ 0.003% 0.05+0.0122 0.04 +0.009
Vo 0.01—0.07 0.01—0.02 0.02-0.15 0.01—0.10
T/T, 35.3 £10.20° 25.6 +4.85° 7.5+1.44%° 20.2+7.14
5.5-92.6 9.3-87.2 0.6—17.0 1.9-66.1

Ipumeyanue. OnuHakoBble GYKBHI (¥ 6) YKa3bIBalOT Ha TOCTOBepHbIe pasnumuus (U-kpurepuii: p < 0.05).

nokazatenb T,/T5 IU1st OlleHKY TeOMMpOBaHMST — TIpe-
BpawieHus T, B T; (Johnston, Eales, 1995; Comeau,
Campana, 2006) — u mmokasareib Ts/E mist olieHKH
nepexona Ts B E (Kagawa et al., 1984; I1aBioB u np.,
2015). Kaxnyio npoOy ucciienoBaad Ha ColepKaHue
TOPMOHOB B IBYX MOBTOPHOCTSIX. Bcero ypoBeHb rop-
MOHOB OIIPEICIIN B KPOBH 54 pBIO: 28 3K3. U3 peKH
" 26 3K3. U3 MOpHI.

Cratuctuyeckasi obpaboTka mMaTepuasa BBITION-
HeHa I10 UHAWBUAYaJIbHBIM U 0000IIEHHBIM MOKa3a-
TessiM. CpaBHUTENbHBIN aHAJIM3 JUTMHBI M MacChl Tesa
PBIO BBITIOJTHEH C UCMOJIb30BaHWEM f-Kputepusi CTblo-
neHTa. COBOKYITHOCTb 3HAYEHU I YPOBHSI TOPMOHOB B
BBIOOpKAX COOTBETCTBOBala paclpeneeHUI0, OTINY-
HOMY OT HOpMaJibHOTO: p < 0.05 (KonmoropoB—Cwmup-
HOB). 7151 OLICHKU pa3uyuii KOHLEHTpAIMil TOpMO-
HOB y pa3HbIX TPYIIl pbl0 mpuMeHsiiu U-kputepuii
ManHa—YutHu. J1s1 OLIEHKU CBSI3U YPOBHSI B KPOBU
TUPEOUITHBIX U MOJIOBBIX CTEPOUIHBIX TOPMOHOB pac-
cunTaH KO3(UIIMEHT paHroBoii Koppeasuun Crup-
MeHa (7).

PE3YJIBTATbI

auna u macca pot6. B benom mope u p. Keperb
caMKHU ropOyIId He pa3jIM4yaliuch 110 IJIMHE W Macce
tena (p > 0.05 3gech u manee 1o t-kpurepuio CTbio-
neHta) (tao6ua. 1). IIpu 3ToM mjiMHA U Macca caMoK
OBUIM 3aMETHO MEHBbIIIE, YEM Y CAMOK U3 TOM Xe peKH,
nccnenoBaHHbIX B 2001 1 2003 rt. (T'opmeesa, 2003; 1o-
podeena, 2009). Camiibl B peke UMW MEHbIIIME pa3-
Mephl 1 Maccy, 4eMm B Mope (p < 0.001). B BeiOOpKke 13
benoro mopst 661 oguH camenr FL 55 cM u Maccoit
2020 1, uyTO B JIBa pasa IPEBBIIIATIO CPETHIOI MacCy
OCTaJIbHBIX IOMMAaHHBIX B 3TOM paiioHe caMIIOB (CTa-
TUCTUYECKMNI aHaIN3 IUIMHBI 1 MaCChI TOPOYIIN IIPO-
BeIIEH 0e3 ydéTa 3TOi 0codu).

Konyenmpauyus mupeouodnsix eopmoros. IlormapHoe
cpaBHeHUe (U-Kputepuii) KOHLIEHTPALIM TUPEOUI-
HbIX TOPMOHOB M UX OTHOCUTEIbHBIX MOKa3aTejeid
BBISIBWIO PSIJI IOCTOBEPHBIX PA3IWYWii PU MUTPALIUA
ropOyILIM U3 MOPCKOI BOAKI B IIpECHYIO (Tab1. 2). ¥Ypo-
BeHb T,y caMoK, 3allleIIuX B peKy, 10 CPaBHEHUIO C
caMKaMU 13 MOps BBITIIE B IBa pa3a. Jlorst ceodbomHoMn
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YPOBEHb TUPEOMIHLIX U IMOJIOBBIX CTEPOUMAHBIX TOPMOHOB 359

35 (a)

30 - a

.
ol

15+ I
10 - |

HH O
——iw

Ts, Hr/™ma

Sr (6)

H
=

o
()]

——
o]

70 - (B)

60 -

|
\

40 b

Ts/E

30 |

=

0, B

[ 1

Peka

10 - T
L

Mope

Puc. 2. ConepxxaHue MoJOBbIX CTEPOUIHBIX TOPMOHOB B
KpoBu camoK () u camuoB (W) ropoyuu Oncorhynchus
gorbuscha w3 Benoro Mops u p. KepeTb: a — TecTocTepoH
(Ts), 6 — actpaguon-17B (E), B — COOTHOILIIEHUE KOHIIEH-
tpauwmii Ts/E; (|) — omnb6Ka cpenHeil; onMHAKOBBIE OYKBbI
(a—T) yKa3bpIBalOT Ha JOCTOBepHBIe paznuuus (U-kpute-
puii: p < 0.05).

dpaximu atoro ropmona (FT5/T5) u nokazatens T,/T5,
HaIpOTHUB, HUXXE COOTBETCTBEHHO B 1.9 u 4.7 paza. ¥
caMIIOB OTMeYeHa JIUlb CXOMHasl TeHAeHIUs (pa3-
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JINYMS HEAOCTOBEPHBI) U3MeHeHUs ypoBHel T, FT;
uT,/T;.

Konuyenmpauus noaosvix cmepouoHbix 20pMOHOE.
Konuenrpaius Ts B KpoBU caMIIOB, HaXONSIIIUXCS B
peke, B 2.4 pa3a BbIllle, YeM Y CaMIIOB B Mope (puc. 2a).
Konuenrpauusa E B mepBylo odepenb oTpaxkaeT Mo-
JIOBBIE pa3IM4Usl: Y CaMOK YPOBEHb 3TOrO TOpMOHA
3HAYMTEJIbHO BBIIIE, YEM Yy CaMLIOB — B MOpe B 2.5 pa-
3a, a B peke B 4.8 paza (puc. 20). IToka3zarens Ts/E y
CaMOK IpU MUTPALIMU U3 MOPSI B peKYy HE MEHSIeTCS,
a'y caMIIOB Bo3pacTaer B 3.6 pa3a MpenMyIIeCTBEHHO
3a CUET yBEJIMYEHUS KOHIEHTPAlLIMU TECTOCTEPOHA
(puc. 2B).

KoppensuuoHnHbIii aHaIM3 II0Ka3ai, 4TO Y CaMOK
KaK B MOpE€, TaK U B peKe HaOJTIOIAeTCs ITOJIOXKUTETbHAS
cBs13b comepxkaHus Ts 1 E B XpoBU: COOTBETCTBEHHO
r,=0.71mpu p = 0.047 u r,= 0.67 ipu p = 0.003. Y cam-
1I0OB B MOp€ Takasl CBsI3b BblpaxkeHa ciabdee (r, = 0.49
ripu p = 0.048), a B peke oHa He BbIsiBJIeHa (p > 0.05).

CaMmiibl B MOpE XapaKTepU3YIOTCS IMOJIOXUTENb-
HOM cBsA3bI0 KOHUeHTpauuii T; u FT; ¢ ypoBHeM no-
JIoBbIX cTepOoUIHBIX TOPMOHOB (Tsu E): T;u Ts — =
=0.53mpup=0.027; T;u E — r,=0.68 mpu p = 0.002;
FT;uTs—r,=0.77npup=0.001; FT;u E—r,=0.84
nipu p < 0.001. ¥V stux pei6 conepxanue T, B KpoBU
koppenupyet ¢ ypoBHeM E (r, = 0.57 ipu p = 0.013),
a nmokaszatenb 1,/T; csi3an ¢ Ts/E: —0.60 mipu p =
=0.013. ¥V cammoB, HaxoOdIINXCS B peKe, BCE yKa-
3aHHBbIE CBSI3U HEAOCTOBEPHHI (p > 0.05).

OBCYXJIEHHME

IMonyyeHHBIE pe3yabTaThl CBUAETEIBCTBYIOT, YTO
M0 pSIAy SHAOKPMHOJIOTMYECKUX IToKa3aTejaeil mpo-
U3BOJIUTEIN rOpOYILH, 3alleAIINe B PEKY, OTINYAIOT-
cs1 OT ocobeld, emng Haxomsiyxcs B Mmope. IIponcxomsi-
1€ TOPMOHAJIbHbIE U3MEHEHUSI TP MUTPALIMU PHIO
U3 MOPCKOI1 BOAbI B IPECHYI0, KaK MpaBUIo, 00yCI0B-
JICHBI ABYMSI MapaJUIe/IbHBIMUY IIPOLIeCCaMM: adanTally-
eif 0ocobu K TUITOOCMOJISIPHOM cpele U IIPOmoJIKaio-
IIXMCS TTIOJIOBBIM CO3peBaHreM B IpecHoit Boae. [1po-
aHAIM3UPpyeM MOIydeHHBIC JaHHbIe, OCHOBBIBAsSICh HA
XOJI€ 3TUX ITPOIIECCOB.

Ananranys peIO IIpy IEpEMEIICHIN B IIPECHYIO BO-
Iy OCYILIECTBIISIETCS] ITyTEM OCMOPETYJISILIMA, B KOTOPOIA
MOTYT IPUHUMATh YYaCTHUE U TOPMOHBI IIIUTOBUIHOMK
xkene3bl (Comeau, Campana, 2006). OgHaKo OLIeHKY
YPOBHSI TUPEOUTHBIX TOPMOHOB Y JIOCOCEBBIX aBTOPbI
Yale COOTHOCHT C IIEPUOAOM X II0JIOBOIO CO3peBa-
Hud. Tak, y aTmanTiudeckoro jgococd Salmo salar mpn
COAEP>KaHWU B MOPCKOI 1 MPECHOI BOAE OTMEYasIu I10-
BbllLIeHUE KOHLeHTpauuii T; u T, B npeaHepecToBbIit
nepuon 1 ux CHkeHue Bo BpeMs HepecTa (Dickhoff
et al., 1989). ITonoBrie pa3auyus y pbi0 110 3TUM T'Op-
MOHAaM PErucTpUpPOBAIN TOJLKO BO BpeMsl HepecTa.
YposeHsb T y mpor3BoauTENICH aTJIaHTUYECKOTO JIOCO-
¢ OBIT MAaKCMMAJIBHBIM MPU HAXOXICHUU Oco0eil B
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MPUOPEKHOM 30HE M CHIKAJICS B TIPECHOBOIHBIN TIe-
pMOI MUTpaluU, TOCTUTasi MUHUMYMa y PbIO BOJIU3U
Hepectwinin (Youngson, Webb, 1993). ¥ camok u
caM110B HepKu Oncorhynchus nerka B Te9eHIE HEPECTO-
BOI MHUTpaLMu (10 Mepe TOCTIKEHUS HEPEeCTOBO-BhI-
POCTHBIX y9acTKOB) KOHIIeHTpatmu T; u T, CHIKaroT-
cs (Biddiscombe, Idler, 1983; Leonard et al., 2001).

B otnmume oT mpuBeNEHHBIX JaHHBIX JINTEPATYPHI
HaIlld WCCJIeIOBaHMS MMPOBEIEHBI B TeUYeHNE KOPOT-
Koro riepuona (3 cyT), MO3TOMY OHM HE MO3BOJISTIOT
paccMOTpeTh TMHAMUKY M3MEHEHUS YPOBHS TOPMO-
HOB. TeM He MeHee ¢ MTOMOIIbI0 HUX MOXHO OIle-
HUTb UISMEHCHUSA TUPCOUIHBIX TOPMOHOB, CBs3aH-
HBIE C aJanTamnyeil peid K mpecHoit Bome. JlocToBep-
HBIC Pa3ININs MEXITY IIPOU3BOIUTEISIMU TOPOYIITHN B
PEKE N HAXOAAITUMMUCA C]_l_lé B MOpP€ OTMEUYCHBI TOJIb-
KO y caMOK 110 T3 1 OTHOCUTENIbHBIM TTOKA3aTENIsIM —
FT,/T;u T,/T;; y cam1i0B HaGI01a€TCS JIMIIb CXO/I-
Hasl TeHAeHIMs. Pa3zHas cKOopocTh U3MEHEHUS yKa-
3aHHBIX [T0Ka3aTeeil y caMOK U CaMIIOB MOXET ObITh
00ycIoBJIeHa pa3HBIMU CPOKAMM UX 3aX01a B peKy. B
11eJIOM OTCYTCTBME BBIPaKEHHBIX U3MEHEHUI B pabo-
T€ IIMTOBUIHOM XeJie3bl (M0 BCEM MCCJIeTOBAaHHBIM
THPEOMTHBIM TOPMOHAM U X COOTHOIIIEHUSM) Y TOpP-
OyIIM MOXET OBITh CBSI3aHO C peaju3alieit e€ amarn-
TallMy K MPECHOM BOJIe e11l€ Ha MOPCKOM OTpe3Ke MyTu
HepecToBOM Murparuu. Tak, HampuMmep, Y CMOJTOB
YepHOMOPCKOI KyMxKU Salmo trutta labrax iepecTpoii-
Ka OCMOPEryJISILIMM HAUMHAETCs B MPeIIBepUM cKaTa
B Mmope (I1aBmoB u ap., 2017). IloororoBka K nepexo-
Iy 3 MOPCKO#1 cpeqibl B IPECHYIO Y TOPOYIITN MOXET
TakxKe MPOUCXOOUTh 3apaHee — elle B Mmope. Ha Bepo-
SITHOCTh TAKOTO MEXaHN3Ma YKa3bIBAIOT MTaHHBIE TT0 K1~
xyay O. kisutch (Sower, Schreck, 1982), y koToporo
0JJOKMPOBKAa BO3MOXHOCTHU TepexoJa U3 MOPCKOit
BOJIBI B TIPECHYIO MIPUBOINT K BEICOKOI CMEPTHOCTH.

OtMmeTuM, 4YTo MoaupUKalus padoThl SHAOKPUH-
HOI CUCTEMBI MOXET OBITh CBSI3aHA HE TOJBKO C W3-
MEHEHHMEM OCMOJISIPHOCTH CPEAbI, HO U C TEeMIIepaTy-
poii Boabl. Tak, Ha Danio rerio moKa3aHO PETyJISITOP-
HOoe JIe[ACTBUE THUPEOMIHBIX TOPMOHOB IpU
cHukeHun Temrmepatypbl (Little et al., 2013). Ectb
JlaHHbIE, UTO CKOPOCTb AEMONUPOBAHUSI, KOTOPYIO
oTpaxaeT Tokazarenb 1,/T;, v pamyxsHoit dopemun
(Eales et al., 1982; Johnston, Eales, 1995), 3umHeii kam-
6anel Pseudopleuronectes americanus (Eales, Fletcher,
1982) u tpecku Gadus morhua (Comeau, Campana,
2006) TIpssMO KOPPEIUPYET € TeMITepaTypoit Boabl. B
Hailleii paboTe mokasaHo, YTO ITPU MUTPALIUU B PEKY Y
CaMOK TOpOyIIIM 3a CUET YBEJIMUYEHUSI CKOPOCTHU JIei0-
nupoBanust (cHuxkeHue T,/T5) Bo3pactaet ypoBeHb 1.
OTU U3MEHEHMUSI TaKXKe MOTYT OBITh CBSI3aHBbI C O0sIee
BBICOKOI TeMmepaTypoit Boabl B p. KepeTb nmo cpaB-
HeHuio ¢ MopeM (13 mpoTtus 10°C).

KoHIeHTpalmy MOIOBBIX CTEPOUIHBIX TOPMOHOB,
BEPOSITHO, CJIA0O0 CBSI3aHBI C TIEPEXOIOM PbIO B TUIIOOC-
MOTHYECKYIO cpeny. Hampumep, y keTol O. keta BbICO-
ke KoHueHTpanuu E y camok n Ts y caM1IoB Ha0I10-

ITABJIOB u np.

JIAfOTCS Ha TIPOTSDKEHUH MOPCKOTO M PEYHOTI'O TIPEIHEe-
pECTOBOTO MEPUOJ0B, CHUXASICh BO BpeMsl HepecTa
(Uedacetal., 1983; Ueda, Yamauchi, 1995). B to xe Bpe-
MsI TIOXOKME TaHHbIE ObLIN ITOJIYyYeHBI Ha PE3UACHT-
HOI HepKe (Bech XXKM3HESHHBIN LIMKJT IIPOXOIUT B IIpec-
HOI1 BOJIg) B Iepro/ €€ HepeCTOBOII MUTpalli Ha 03&P-
Hble HepecTuiuia (Leonard et al., 2001). To ecTb
KOHIEHTPAIIUX TIOJIOBBIX CTE€POMIHBIX TOPMOHOB Yy
pbIO B TIEPBYIO OUYepelb OTPaKaloT UX MOJOBYIO 3pe-
JocTh. CpaBHUM KOHIIEHTPALIUU IIOJIOBBIX CTEPOUI-
HBIX TOPMOHOB y TOPOYIII U3 PEKU U MOpPsI. YPOBEHb
Ts B KpoBU caMIIOB TOpOYIIM B peKe ObLI 3aMETHO
BBIIIIE, YEM Y CAMIIOB, HAXOISIIIIXCS €IIE B MOPE, UTO
yKa3bIBaeT Ha IIPOAOJIKaIoIIeecsl MOJOBOE CO3peBa-
Hue. Konuenrpanusa E npu Murpaumm B peKy IIpak-
TUYECKM HE MEHSIaCh HUA y CaMIIOB, HU y camMoK. [1o-
JIOBBIC pa3IMYMs XOPOIIO OoTpakaeT ypoBeHb E (y ca-
MOK BBIIIIe, YeM y caM1IoB) U Mokasatesib Ts/E (y camok
HIDKe, YeM y caM1oB). Y camuoB Ts/E 3amMeTHO ITOBBI-
LIaeTcs IpYU MUTPALIMU B PEKY IIPEUMYIIIECTBEHHO 3a
CUET YBEJIMYECHUSI COMIEePKaHUsI TECTOCTEPOHA B KPO-
BU. BhIIBIIEHHBIE 3aKOHOMEPHOCTU CBUIETEIHCTBY-
IOT O TOM, UTO CaMKU TOpOYIIIM BO BpeMsI 3aX0/ia B pe-
Ky 1 B MOp€ XapaKTePU3YIOTCSI CXOMHBIM COCTOSTHUEM
PETPOAYKTUBHOM CHUCTEMBI, a CaMIIbl, JOCTUTIIINE pe-
KM, 0oJiee 3pesible, YeM caMIlbl B MOpe. YBeIWYeHUE
KOHIIeHTpaluu TS y caM1IOB TopOyIlM B peKe yKa3bIBa-
€T Ha TO, YTO 3aXOJ B IIPECHYIO BOAY KaTaIU3UPyeT UX
cniepMaToreHe3. Ha mpousBoauTesissx Kuxkyda Imoka-
3aHo (Sower, Schreck, 1982), uTo oTCyTCTBHE BO3MOXK-
HOCTU MUTPHUPOBATH U3 MOpPSI B PEKY YyTHETAET PEIpO-
IYKTUBHYIO (DYHKIIMIO KaK CaMOK, TaK 1 CaMIIOB.

CaMI1Ibl TOpOYIIN, BEPOSITHO, MOTYT 3aXOIUTh B pEKY
panbliIe camMmoK. Ha 3To yka3bIBaloT pa3anyus B peak-
LU PEIPOAYKTUBHOM CUCTEMBI CAMLIOB (ITOJIOXU-
TeJIbHAS peaKlivsl) M caMOK (OTCYTCTBYE peaKI1) Ha
1X TIepeMelleHUE B TIpecHYy1o Boay. [TonoBoit aumop-
¢U3M o cpokaMm 3axofa B PeKy B IepHOI HEPECTOBOM
MUTpaluy oTMedan y ropoymu bpuranckoit Ko-
aymbuu (Pritchard, 1937), y Apyrux J0COCEBBIX
(Shapovalov, Taft, 1954; Lorz, Northcote, 1965; Quinn
et al., 2016), B TOM 4uciie U Y OJULUKINYHOTO BUIA —
KyMku S. frutta. Tak, Ijisi caM1IOB KyM:KM TI0 CpaBHeE-
HUIO C cCaMKaMU XapaKTEpHbI ITO3IHISI MOKaTHAas
MUTpalMs B MOPEe WM paHHEe BO3BpAlllEHUE B PEKY
Ha HepecT (Pemberton 1976; Berg, Jonsson 1990).
B HeKOTOpHIX CiaydasiX 3TO IPUBOIUT K TOMY, YTO
caMIIbl JOCTUTAIOT HEPECTOBBIX YYACTKOB PaHBIIIE Ca-
MoK (Jonsson, Jonsson, 2011). OnHako ecTh JaHHBIC
(Dahl et al., 2015) o paHHeM 3axoje caMOK KYMXXH B
peKy TI0 CpaBHEHMIO ¢ caMLiamMu. OTMETHUM, 4TO ITIPO-
JIOJDKUTEILHOCTD HaXOXIEHUS JIOCOCEBBIX B MOPE CBSI-
3aHa HE TOJIBKO C MOJIOM, HO 1 BO MHOTOM 3aBUCHUT OT
TeMIIepaTypHBIX M KOpPMOBBIX ycioBuii (de Leeuw
et al., 2007).

JlyimHA 1 Macca caMIIOB TOopOYIIM B BEIOOPKE U3 pe-
KU 3aMETHO MEHBIIIE, YeM B TAKOBOI 13 Mopsi. BeposiT-
HO, caMIIbl MEHBIIIETO pa3Mepa 3aXOIsIT B PEKY U 10-
CTUTAIOT ITOJIOBOI 3pEIOCTH HECKOJILKO PaHBIIIE, YeM
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KPYITHBIE 0COOM. DTO XOPOIIO COTIacyeTcsT ¢ MHPOpP-
MallMei 0 TOM, YTO B HOBOM PErMOHe OOUTaHUsI TOP-
Oyllla coXpaHWJIa TIPUCYIIYIO €ii B HATUBHOM apeaje
(p. Ona, MaramaHckast 00JIacTh) OCOOEHHOCTD — YBe-
JIMYeHUE K KOHIIY X04a J0JI1 00jiee KPYIHBIX TIPO-
usBoaureneit (Jlopodeena, 2009). YeenuueHue pas-
MEPOB ropOyIIN K KOHILY HEPECTOBOIO XO/Ia OTMeYa-
JIU 1 B ApYyTOii yacTu apeaja — bpuranckoit Konymouu
(Pritchard, 1937). Mbl nipeamnosaraem, 4To 3TO CBsI-
3aHO C TEM, UTO KPYITHBIM OCOOSIM TpeOyeTcs He-
CKOJIBKO OOJIbIIIe BpEMEHH JJISI TOCTUXKEHUS TTOJIO-
BOT'O CO3peBaHMUsI.

BrisiBaeHHBIC UBMEHEHMST KOHLIEHTpALIUA 1ccie-
JIOBAaHHBIX TOPMOHOB OTPaXKalOT MX CBSI3b HA MOPCKOM
¥ PEYHOM 3Tarax HepeCcTOBOM MUTpally TOpOyIIu, a
Takke e€ nmoJjioBoii nuMopdu3M. CaMKH Kak B MOpe,
TaK U B peKe XapaKTePU3YIOTCsI CTAOMIBHOI CBSI3bIO
Ts ¢ E nmpu oTcyTcTBMU 3HAYMMBIX KOPPEIISIIUIA 10
KOHUCHTpalIsAM TUPEOUIHBIX TOPMOHOB. y caM1IOB
B MOpP€ BBISIBIECHbI KOPPEISIIIMU YPOBHEN TUPEOUI-
HBIX 1 TIOJIOBBIX CTEPOMIHBIX TOPMOHOB, OTHAKO Ta-
KME CBSI3Y 3HAYMUTEJIbLHO ocjabeBaloT B peke. Cneno-
BaTeJIbHO, B IIEPUO IIOJATOTOBKY K MUTPALIMH B PEKY
CaMKH 1 CAMIIBI TOPOYIIIHN XapaKTePU3YIOTCS HE TOJIb-
KO pa3HbIM FTOPMOHAJIbHBIM CTaTyCOM, HO U, T10 BCei
BUIMMOCTH, Pa3HOIl CTENEHbIO BOBJICUCHUSI TUPEO-
WIHBIX TOPMOHOB B IIPOLIECCHI IOJIOBOTO CO3pPEBa-
Hus. 1o cpaBHEHMIO ¢ OCOOSIMU, HAXOISIIIMMUCST B MO-
pe, caMKU TopOyIIIN B peKe XapaKTepU3YIOTCS BLICOKM
ypoBHeM T; U TIOBBILLIEHHOU CKOPOCThIO AeiionupoBa-
HUSI, a caMIIbl — OoJiee BBICOKMM YpOBHEM TS. BhIsB-
JIEHHBIE OCOOEHHOCTU YKa3bIBAIOT Ha MOJIOBOM TUMOP-
¢u3M y TOpOyYILIM IPY MUTPALIAM U3 MOPSI B PEKY.

BbIBObI

1. IIpu HepecToBOI1 Murpauuu u3 bemxoro mops B
p. Kepetb y caMok ropOy1iiy MOBBIIIAETCSI YPOBEHbD
TPUHOATUPOHNHA, CHUXKAETCS A0S €ro CBOOOIHOI
dpakumnu, yBeIMuuBaeTcs CKOpOCTb IeHOIUPOBAHUS
(npespaiuenue T, B T;). ¥ camuioB mpociexuBaercs
CcXOoAHasl TeHAEHIIMsI, HO pa3Inunsl HEAOCTOBEPHHI.

2. Haxopsimecs eni€ B MOpe U 3allleIIie B peKy
CaMKM He pa3jiMyaloTcs MO YPOBHIO TMOJIOBBIX CTe-
POUIHBIX TOPMOHOB M MOKa3aTeJ10 UX OTHOIIEHUS
(Ts/E). CaMiipl, 3al1eAiine B peKy, XapakTepusyoT-
cs1 6oJiee 3pesibIM COCTOSIHUEM, UeM CaMIibl B MOpE,
Ha YTO YKa3bIBalOT BBICOKUII YPOBEHb TECTOCTEPOHA
u BeauuuHa Ts/E.

3. Ha atamne cMeHBI MOPCKOTO OTpe3Ka IMyTU Hepe-
CTOBOI MUTpallMU Ha MPECHOBOAHbIN CaMKU TOpOY-
1 OTJINYAIOTCS OT CAMIIOB BEICOKMM YPOBHEM 3CT-
panuosna-17p u Huzkum 3HaueHveMm Ts/E.

BJIIATOOJAPHOCTHA

ABTOpBI OJTarogapHbl coTpygHKaM CeBepo-3anagHo-
r0 TEPPUTOPHAILHOTO YIIpaBlieHUs PocphIibOIOBCTBa 3a
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okazaHHoe cogmeiictBue; M.A. PyunéBy (UIIDD PAH,
KapHII PAH) 3a nomorus mpu coope marepuana; A.b. Byp-
nakoBy (MI'Y) u B.B. Koctuny (U193 PAH) 3a LieHHBIC
3aMeYaHUs MO TEKCTY PYKOITUCH.

PMHAHCHUPOBAHUE PABOThI

Pabora BpImonHeHAa IIpu (GUHAHCOBOM ITOAIEPIKKE
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IT'MCTOJOI'MYECKHUE NCCIIEAJOBAHUA ITPECHOBOAHOTO
AMYPCKOI'O BBIYKA RHINOGOBIUS BRUNNEUS (GOBIIDAE),
UMEIOIIINE OTHOIIEHUE K KOXKHOMY JIBIXAHUIO?
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2Hnemumym uccaedosanuii 6uopasznoobpasus, Koanedxc ecmecmeennvix nayk,
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IIpecHoBOnHBIN aMmypcKuii ObIYOK Rhinogobius brunneus TipeanovynuTaeT MeJIKOBOIHbIE BOTOEMBI C rajiey-
HBIM JTHOM, KOTOPbI€ JIEFTKO MOTYT OOChIXaTh M3-3a HEAOCTATKa BOMBI B MEPUOIBI 3aCYyXM WU CHYKCHUS
YPOBHS BOJIBI ITOCTIE OCAIKOB. [VICTOIOTUYECKHE MCCIeIOBAHMS TTOKA3aJIn, YTO B 3aBUCMOCTH OT YCIOBUIM
cpenbl BaCKYJIsSIpU3alvsl U MHTPasIUTeIMalIbHbIe KPOBEHOCHBIC KAITWJUISIPBI 3TUIEPMUCA U IePMbl KOXU
ObIUKA MEHSIIOTCS. DIUAEPMUC TOMIIMHOM 38.4—156.8 MKM cocTOMT 13 TPEX yacTeil. CaMblii BHEILTHMIA TTOBEPX-
HOCTHBIi1 CJIOM COMEPKUT MHOTOCJIOMHBIE TUIOCKME U TTIOJIMTOHAIbHbBIC KJIETKH, CJIM3UCTBIC KJIETKU U BKYCOBBIE
mouku. CpemHuit CIoi BKITIOYAeT CTpaTU(UIIMPOBAHHBIC TTOJIMTOHAIbHBIE KIIETKU. ba3asbHbIN CII0M COCTOUT
U3 CTPaTU(PULIMPOBAHHBIX TTOJUMTOHAIBHBIX KJIETOK, a TAKXKE MHTPASIUTEINATBHBIX KPOBEHOCHBIX KaIWJUIsI-
pPOB, OCHOBHOE pa3BUTHE KOTOPHIX Habmonaercs B iepme. CirenoBaTe/TbHO, HATMIKE BHYTPUATTUTETUATBHBIX 1
BHYTPUKOXHBIX KDOBEHOCHBIX KAIWIISIPOB, OOMJIME CIIM3UCTBIX KJIETOK, XOPOIIIO Pa3BUTasi BACKYJISIpU3allUs
KOXMW, TOJICTBII 3IUIEPMUC, a TAKXKE YMEHBIIIEHHOE paccTosiHUe Wit 11 dy3un ra30B B HEKOTOPBIX 00J1a-
CTSIX KOXU MOTYT CUMTAThCSl TUCTOJIOTMYECKUMM JOKA3aTeIbCTBAMU IOMIEPKKM KOXHOTIO AbIXaHUSI BO
BpeMsI TUTIOKCUYECKHX YCIIOBUIA B CTOSTUEH BOJIE VUTU BO BPeMsI TIEPUOANIECKUX CYXUX CE30HOB.

Kanrouesbie cro6a: KOXHOE NbIXaHWE, BACKYJISIPU3ALIUS KOXU, MIPECHOBOAHBIN OBIYOK, BHYTPUAITUTE AT b-
Hble KPOBEHOCHbIE KalTWJIJISIPbI, YMEHBIIIEHHOE paccTosiHUE 1151 AU dY3UU ra30B, TUCTOJIOTUST KOXU.

DOI: 10.31857/50042875222030109
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MOJAN®UITNPOBAHHBIN METOJI UMITPETHAITUN
CEPEBPOM JUUISl BU3YAJIM3AIIUM HEPBHOI TKAHU PBIB*
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HepBHas cucteMa pbIO SIBJISIETCS OMHUM U3 BaXKHEHIIUX OOBEKTOB 3BOTIOLIMOHHBIX 1 OMOMEIULIMHCKUX
ucciaenoBaHuii. JIns1 BUsyanusauuy HEpBHOM TKaHU y pbIO ObUIM pa3paboTaHbl MHOTOUYMCIIEHHBIE METOIbI
u oaxoabl. OMHAKO BCe OHU UMEIOT OCOOEHHOCTH, B TOM I MHOM Mepe OTrpaHNYMBaIOIIMEe BO3MOXHOCTH
npuMmeHeHus1. B pe3ynbraTe 4€TKasi U sicHasl TUCTOJIOTMYEcKasi KapTHHA HEPBHOI CUCTEMBbI JTUUMHOK U
IOBEHWJIBHBIX 0CO0Eei HEMOIEJIbHBIX BUIOB PBIO 10 CHX MOp TpeOyeT peieHus . B Halllell cTaTbe MbI IIpe-
craBisieM MoaGULIMPOBAHHBIN IMTPOTOKOJ UMITPETHAILIUU CepeOpPOM, TTO3BOJISIIONINI aHATU3UPOBATh MOP-
G OJIOTHIO HEPBHOM CUCTEMBI JIy4eEPhIX PhIO Ha (DOHE XOPOIIIO Pa3IMUMMBIX KOCTeM, XpsIIeil 1 MBIIIIL Ha
pPaHHUX CTAAMSIX PA3BUTHS: OT 3apOMBIIIEi 10 IOBEHWIBLHBIX 0cobeil. OCHOBHBIMU TTPEUMYIIIECTBAMU 3TOTO
MPOTOKOJIA SIBJISIIOTCS: 1) cTaOMJIbHBIE Pe3y/IbTaThl OKpaIlMBaHUsI, 2) BO3MOXXHOCTb OKPACKU CBEXKMX 1 KOJJIEK -
LIMOHHBIX 9K3EMIUISIPOB, 3a()MKCUPOBAHHBIX C TIOMOIIBIO pPAa3HBIX METOJIOB; 3) IOCTYITHBIE, OTHOCUTEJILHO
HETOKCUYHbBIE peaKTUBHI; 4) nuddepeHialus BCeX OCHOBHBIX BUIOB TKaHE.

Karouesoie croea: UMIIperHaiys cepedpoM, HepBHasl TKaHb, PhIOHI.
DOI: 10.31857/S50042875222030079
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OBHAPYXEHWE POROMITRA MACROPHTHALMA (MELAMPHAIDAE)
B ATIAHTUYECKOM OKEAHE

© 2022 1.

A. H. Korasp*
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BriepBrie coobmaercss 06 0OHapyXeHUHM B LIEHTPAJIbHO YacT ATIAHTUISCKOTO OKeaHa OOJIbIIera3on
nopoMutpsl Poromitra macrophthalma. Panee 3ToT BUl ObLT U3BECTEH TOJBKO B TPOMTUUYECKUX U CYyOTPOIU-
yecknx Bomax MHmuiickoro n Tuxoro (3amamHast ¥ lIEHTpaJIbHasi YaCTH) OKEaHOB.

Karoueswie crosa: Melamphaidae, Poromitra macrophthalma, P. megalops, ATnaHTUYECKUI OKeaH.

DOI: 10.31857/S0042875222030110

B pesynwTaTe peBusuu poga Poromitra ObLIO ycTa-
HOBJIEHO, UTO K HeEMY oTHocsTcs1 22 Buaa poid (Kotsip,
2010). Tpu Buma 3TOro poma MMEIOT OYEHb KPYITHBIE
miaza (24.2—39.4% 1MHBI TOJIOBBI): aTJIAHTUYECKAS
ooubliieriazasi mopomutpa P. megalops (Liitken, 1877)
(ATnaHTMYECKMIA OKeaH), MHIOTUXOOKEaHCKasi OOJIb-
mieriasast mopomutpa P. macrophthalma (Gilchrist,
1903) (Tponnyeckue u cyoTponuyeckue Boabl MH-
nuiickoro 1 Tuxoro (3amamgHast ¥ eHTpaTbHas Ya-
CTH) OKEaHOB) M BOCTOUYHOTHXOOKeaHCKas OO0Jb-
urersnasas nmopomutpa P, jucunda Kotlyar, 2010 (ueH-
TpaJibHas M BOCTOYHAsI yacTh TUXoro okeaHa).

o HacTosiero BpeMeHU COOOIIEHUI O HaXx0oX-
neHnun P. macrophthalma B ATIaHTUYECKOM OKeaHE
He ObUT0. B CBSI31 € TeM YTO TUIIOBOE MECTO JIOBA 3TOTO
BUIIa HAXOAUTCS Y IOXKHOIN OKOHeYHOCTU AGpUKU He-
naneko ot M. UromnbHblii (Gilchrist, 1903), Henb3s rc-
KJIFOUUTB €0 OOHapyXeH1e B ATIAHTUYECKOM OKeaHe.
OnHako BO BCeX U3BECTHBIX TIOMMKaX OoJblIeria3bie
MOPOMUTPHI M3 OJmM3Jiekammx paroHoB HOro-Bo-
CTOYHOI ATJIaHTUKMU (BCETo 4 3K3.) oIpeaesieHbl Kak
M. megalops (Norman, 1929, 1930; Kotnasp, 2012). B
2016 1. B LIEHTPAJILHOM YaCTU ATJIAHTUYECKOIO OKea-
Ha BOJIM3U pasjioma Buma ObL1 BBIJTOBJIEH 3K3€MILJISIP
0OJIblIIeTIa30i TTOPOMUTPHI, O0JIaNaloNIMil TPU3Ha-
kamu P. macrophthalma. Hactosiiiee cooO1ieHue 1mo-
CBSILLIEHO OITMCAHUIO 3TOU PBIOKI.

MATEPUAJI 1 METOAMKA

Dx3eMIuisip P. macrophthalma 0611 moiMaH B OK-
Ts0pe 2016 1. B 43-M peiice HUC “Axanemuk BaBu-
JIOB” B ATJTaHTUYECKOM OKeaHEe IMPU OCYIIECTBICHUU
pa3pes3a Mexay 30° c.111. 1 3kBaTopoM. JIOBBI IIpoBOAM-
JIM pa3HONIYOMHHBIM TpaJioM Alizekca—Kwunomna B Mo-

mudukanum CameiieBa—AceeBa (PTAKCA), ocHa-
IIEHHBIM ABOMHBIM MEIIKOM JUIMHOM 25 M, IUIOIIAab
ycThs 6 M2. B Hacrosiee BpeMs IMOAMAHHBIA K3eM-
wisip (pPUCYHOK, a, 0) XxpaHUTCs B KouieKunu MHCcTH-
TyTa okeaHonoruu PAH: MO PAH Ne 04468 — SL
31.5 MM, 27.10.2016 1., cranuma 649-1, 10°46°00"—
10°48’06” c.mr. 41°01°02”—41°08°00” 3.1., mry6uHa
soBa 700—0 M, xomrekTop C.I. KoopsHekmii. B Tek-
CT€ MCIIOJIb30BaHbl CIICAYIOIIME COKpalueHus: SL —
CcTaHAapTHAas OJIUHA, ¢ — IJIMHA ToNoBel; D, A, P, V —
COOTBETCTBEHHO CIIMHHOM, aHAJIbHbIN, TPYJHbIE U
OpIOLIIHbIC TNIABHUKMU.

PE3YJILTATbBI U OBCYXIEHHWE

Onucaunue. DIII11,418, P13, V17, TB(IUMHOK
Ha 1-i1 xaGepHoii myre 7 + 1 + 16 = 24, TBIMMHOK Ha
4-i1 xxabepHoit nyre 4 + 10 = 14; 9nciio orepeyHbIX
pSIIOB Yellyii: OT 3aThUIKa JO Hadajla XBOCTOBOTO
IUTaBHUKA 34, OT BMCKAa JI0 Hayajia XBOCTOBOIO IITABHM -
Ka 29; 4KiClIo Yelryil B KOCOM psiay oT Havdajga D B Ha-
MpaBIeHUN A 8, YUCJI0 MPeaOPCATbHBIX Yelllyii 9, unc-
JIO MMJIOPUYECKUX NPUIATKOB 5, YHMCIIO JIETIECTKOB
JIOXKHOXKA0pHI 3, 103BOHKOB 10 + 19 = 29 (pucyHOK, B).

BricoTa Tema yknaneiBaeTcs 3.5 pasa B SL. XBo-
CTOBOI1 cTebelb YKIIaabiBaeTcs 2.9 pa3a, ero BeicOTa —
13.7 pa3a B SL. AHaJIbHBIN MIJIABHUK HAYMHAETCS 10T
5-M nydyoM D OT KOHIIA 3TOTO TIJIaBHMKA. BproimHoi
IUTABHUK HAXOOWUTCS BIIEpEAN BEepPTUKAIM HadajIa Ipy-
HOTO IUIaBHUKA. PaccTosiHre MexXny BepTHKalIblo Ha-
yayia OPIOIIHOIO IJIaBHUKA U BEPTUKAJIbIO HIDKHETO
Kpasi OCHOBAHUSI TPYIHOTO IJIaBHUKA YKJIaIbIBACTCS
2.2 pa3a B IJIMHe OCHOBaHUS aHAJILHOTO IJTaBHUKA.

HnnHa ronoBel 2.8 pa3za B SL. [luameTrp r1a3a
yKJaagpiBaeTcsd 3.2 pa3a B ¢; 3arjJa3HUIHOE PacCcToO-
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(6)

Poromitra macrophthalma SL 31.5 MM 13 LIEHTpaJIbHOI YacTU ATIAHTUYECKOTO OKeaHa, BUI COOKY: C JieBoli (a) 1 mpaBoii (0)
CTOPOHBI; peHTTeHOTpaMma (B).
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sgHue — 1.9 pasa B ¢; paccTosiHM€ OT HMXKHETro Kpasi
r7a3a 40 BHYTPEHHETO yIJia MpeaKpbiluku — 4.1 paza
B c. lnuHa BepxHeii ueatoctu 1.9 pasa B ¢, 4ea0CTh He
JIOXOAWT 10 BEPTUKAJIM 3aHETO0 Kpasl I1a3a: pacCTosI-
HYE MEXIy BEpTUKaJISIMU KOHIIa BepXHeil YeTI0CTH U
3adHETOo Kpas Ij1a3a yKjaagblBaeTcs 2.5 pa3a B pac-
CTOSIHUU OT HUKHETOo Kpasl ia3a 10 BHYTPEHHETro
yria npenkpbinky. HkHsas gemtocts 1.8 pasa B c.
KocTtHbIe rpeObHM nepenHero Kpasl IMpeaIKphIIIKY Ha-
XOJSITCSI IO OTHOILIEHUIO APYT K APYTY MOA yrioM 88°.
JIyTMHAa yTITOBOM TEIYMHKM Ha 1 -11 3)kabepHoii ayre yKiia-
nbeiBaeTcs 5.0 paza B c.

OmuniaeHue rojgoBbl. YMCIO IMIMIUKOB:
Ha BepxHeM Kpae rpeOHs frontale 9, Ha HMXXHEM
Kpae praeoperculum 5, Ha 3aJHEM Kpae praeoper-
culum 1 (pacmonoxeH BHIIIE CJIA0OBEIEMYATOTO
MIPOMEXYTKA MEXIy HMM M IIOCIAeTHUM (YIJIOBBIM)
IIIMIIUKOM HIKHEM 4YacTHh 3TOM KOCTH), Ha YIJIOBOM
(rmepenHeit) yactTu praeoperculum 2, Ha BepxXHEM
(3agHeM) Kpae operculum 8, Ha interoperculum 1, Ha
BHEIIHeM Kpae suboperculum 1.

M3mepenusa B % SL: nnuHa roioBel 36.1,
IJIMHaA pbula 6.8, nuameTtp r1as3a 11.3, 3amiasHud-
Hoe paccTosiHue 19.4, BbicoTa roJjioBsl 28.1, mupu-
Ha MEXIJIa3HWYHOTrOo ImpoMexyTka 9.0, BeicoTa j10a
1.6, nmuHa BepxHel yemtocT 18.7, nnrHa HUKHENR
yemocT 20.6, paccTosIHUE OT HUXKHETO Kpas I1a3a
JI0 BHYTPEHHETO yIJia MPEIKPHIIIKY 8.7, IIMpUHA MO/ -
[JIA3HUYHOM KocTU 3.9, IJIMHA YIJIOBOI TEIYMHKU Ha
1-i1 >xabepHOI1 ayre 7.2, IIMHA HanOOJIBIIIETO JIETTeCTKa
JIOXKHOXa0pbI 0.8, IMpUHA YTIIIOBOM YaCTH MPEIKPHILI-
Kkm 4.8, HanbosbIas BeicoTa Tenna 29.0, BricoTa XBOCTO-
BOTO cTeO1s 7.4, nyMHAa XBOCTOBOTO cTeOJIsT 34.5; pac-
CTOSTHUSL: aHTenopcaiibHOe 44.5, aHTeneKTOpaIbHOE
39.4, anteBeHTpaiabHoe 38.7, aHTeaHanbHOE 58.7, TIeK-
TOBEHTpaJIbHOE 8.4, IEKTOBEHTPaJIbHOE (10 TOPU30H-
TaJIM MEXIY BEPTUKAISIMUA HIDKHETO Kpasi OCHOBaHMUS
I'PYIHOTO MJIaBHUKA U HA4aJOM OPIOIIHOTO TIJIaBHU-
Ka) 5.5, BeHTpoaHanbHOE 24.2; nauHa OCHOBAHUS
COUHHOTO TIJIaBHUKA 22.6, IIMHA TPYIHOTO TJIaBHU-
Ka — CJIOMaH, JJTMHA OPIOLIHOIO IIaBHUKA 16.9+, mim-
Ha OCHOBaHMSI aHAJILHOTO IUIaBHMUKA 12.3; pacCTOSHMS:
rnoctaopcaibHoe (OT Havana D 10 Hayajla XBOCTO-
Boro ruiaBHuka) 59.0, moctomopcaibHoe (OT KOHIIA
D no Hayajia XBOCTOBOIO IJIaBHUKA) 37.7, mocTaHab-
Hoe (OoT Hauvajna A 10 Hayajla XBOCTOBOTO TJIaBHU-
Ka) 45.2, mocraHajnbpHOe (OT KOHIIA A 10 HaYaia XBO-
croBoro 1uiaBHuka) 34.2. B % c¢: pauna peuta 18.8,
auameTp miasa 31.3, 3armasHuYHOe paccTossHue 53.6,
BBICOTA TOJIOBHI 77.7, IIMpUHA MEXIJTa3HUIHOTO
npomexyTtka 25.0, BeicoTa Jida 4.5, mImHa BepxHeil
yemtocTy 51.8, nanHa HMKHEN democtn 57.1, pac-
CTOSTHUE OT HMXKHETO Kpasl IJ1a3a 0 BHYTPEHHETO yriia
NpPeIKphIIKY 24.1, MMprHA TTOANIAa3HUIHON KOCTU
10.7, nyimHa yIi10BOM THIYMHKHY Ha 1-11 )kabepHOit 1yre
20.1, narnHa HAMOONBIIErO JIEIIECTKA JIOKHOXAOPHI
2.2, myUpwWHA YIIIOBOM YacTH MPEeIKphIIIKA 13.4.

Ok pacxka. Texo pukcnpoBaHHOM B CITUPTE PHI-
OBl CBETJIO-KOPUYHEBOE, TOJIOBA TEMHO-KOPUYHEBasl,
BCe TJITABHUKU CBETJIbIe, TPAHMIIbI YEITYIHBIX KapMa-
HOB TEMHBIC (BCS UEIIys omajna), MUJIOPUIESCKUE
MPUIATKY OeJIbIe.

3aMeuaHu . [IpuBeaéHHbIe MPU3HAKU HCCIIE-
TMIOBAHHOM PBIOLI HE OCTABJISIIOT COMHEHUIT B TOM, YTO
a10 P. macrophthalma. 1ns Buna xapakTepHO MEHbIIIEe,
yeM y P. megalops, 4uciio TBIMMHOK Ha 1-i1 >kabepHoi
nayre (y u3ydeHHo# ocobu 24) — 21—24 npotus 26—28
(Kotmap, 2010). Takxke y P. macrophthalma otcyT-
CTBYET OLIMILUIEHUE pracoperculum uUjan MpUCyTCTBY-
€T BCEero OIWH IIHITHK Ha e€ 3amHeM Kpae (OIUH -
NUK Y UCCIEOOBAHHOIO 3K3eMIUIsIpa) IpoTuB 2—15
(B cpenneM 6.7) y P. megalops. Y P. macrophthalma 60-
JIee y3Kasl yIioBas 9acThb pracoperculum (4.8% c y uc-
cJieq0BaHHOTO aK3eMrIutsipa) — 7.0—11.2% ¢ y peI6 U3
HMunouiickoro okeana npotuB 11.6—13.4% c y P. mega-
lops (Kotistp, 2010). Yuciao nuiaoprudecKuxX OpumaT-
KOB (5), KaKk M Y MHOOTUXOOKEAaHCKUX pBIO, — 4—5
npotuB 6 y P. megalops.

HepnasHo Gpasuiibckue yuéHbie (Afonso et al.,
2021) coobmunu o mouMke 28 3k3. P. megalops SL
25.0—59.0 MM K ceBepo-BOCTOKY oT bpaszuium Bosie
apxuneiara @epHaHay-au-HopoHbs, aTonna Pokac
¥ TIOJBOAHBIX BO3BBIIIIEHHOCTEM MOpHMCTEE IITaTa
Puy-I'panmu-ny-Hoptu. I1o mx maHHBIM, ¥ 3TUX PBIO
23—27 ThIYMHOK Ha 1-ii 3)kabepHOi1 ayTe, YMCIIOo LIn-
MMMKOB Ha 3agHeM Kpae pracoperculum 1—5, mmpuna
yroBoii yactu pracoperculum 10.0—16.5% c. IIpuse-
JIEHHBIE HUGPHI MOTYT OBITh YACTUYHO OTHECEHBI KaK
K P. macrophthalma, Tak u X P. megalops. ABTOpbI cChI-
JIAafOTCS TaKsKe Ha HEOoITyOJIMKOBaHHYIO padboty KmHe

(Keene, 1987)!, ¢ KOTOpOii MHE HE YAAIOCH O3HAKO-
MUTBCSI M1 B KOTOPOM OH OTMeYaeT Yy HEKOTOPBIX 0CO-
Geil, OTHOCUMBIX UM K P. megalops, mmameTp Tia3a
okoJ10 20% ¢ 1 22—28 TBIMMHOK Ha 1-i1 XkabepHoii ayre.
Ha stom ocHoBanuu oHu (Afonso et al., 2021) ripeano-
Jaraiot, uto P. macrophthalma n P. jucunda siBnsiiotcs
cuHoHuMamu P. megalops.

MHe npencTaBisieTcsl, 9TO B ATIIaHTUYECKOM OKea-
He oOUTaIOT 1Ba BUla OOJIbIIENIa3biX TIOPOMUTP, a B
npobax Opa3miabcKux aBTOpoB U M. KuiHe Mor OBITh
CMeIllaHHbIi MaTepuall. Ha 3To yka3bIiBaeT CAMIIIKOM
00JIbIIIOI padMax TaKOro Ba>KHOTO IMpHU3HaKa, Kak
YMCJIO THIYMHOK Ha 1-i1 xxabepHoii myre (22—28). B
pesusuu pona Poromitra (Kotnsp, 2010) y Bcex Tpéx
BUIOB OOJIBIIIEIIa3bIX MTOPOMUTP Mpeaesbl BApbUPO-
BaHUS YKCJIAa TRINUHOK He MPEBBIIATIN YETHIPEX (26—
28 y P. megalops, 21—-24y P. macrophthalma n 23—25y
P. jucunda). Y P. macrophthalma, nMeioiiero orpom-
HEI apeai, He ObUIO Pa3JIMYMii IO 3TOMY IIPU3HAKY
MEXIy pblOaMM, MOMMaHHBIMU B OYEHb YIAJIEHHBIX
JIPYT OT Apyra yactsix MupoBoro okeaHa (K IIipuMepy,

! Keene M.J. 1987. Systematics and distribution of the deep-sea fish
family Melamphaidae in the Atlantic Ocean: Ph. D. Diss., Kings-
ton, Rhode Island: University of Rhode Island, unpublished.
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foxHee Mamarackapa B MHoniickoM okeaHe 1 B IIeH-
TpanbHOI yacTu Tuxoro okeaHa).

Marepuaibl 1jist peBu3uu pona P. megalops Obliun
coopaHnbl B CeBepHoii u CeBepo-BocTouHoit ATiiaH-
ke Mexxay 19° u 58° c.r. (Komsip, 2010). BT peIOHI
XOPOIIO OTINYAINCh OT MHIOTUXOOKEAHCKUX DK3EeM-
wisipoB P. macrophthalma, a nX OCHOBHBIE TUArHOCTH-
yecKue TIPU3HAKU He VMENIM KAKUX-TO ITPOMEXYTOU-
HBIX 3HAYCHU.

Takum oO6pa3oM, yIUTHIBass OMMCAHHBIN B TaH-
HOM COOOILIIeHUM 3K3eMIUIsIp P. macrophthalma, MoxHO
MPEIIIOJIOKUTh, YTO STOT BUI OOUTAET B 9KBATOPUATIb-
HOM M FOXKHOM YacTSIX ATIAaHTUYECKOTO OKeaHa, TJe eTo
apeaJl YaCTUYHO TepeKphIBaeTcs ¢ apeasioM P. megalops.

BIIATOOJAPHOCTHU

ABTOp BBIpaxKaeT UCKPEHHIOKO 0JIarogapHOCTh COTPYI-
Hukam MO PAH: C.I. KoGbuisiHCKOMY, niepenaBliieMy MHE
MaTepuaiibl o Melamphaidae u3 43-ro peitca HUC “Axka-
neMuk BaBmiios”, nu A.B. MulnHy 3a M3roToBJICHUE Be-
JIMKOJICTIHBIX (poTorpaduii 1 peHTreHOrpaMMbl UCCIIEIO0-
BaHHOM PHIOHL.

OPMHAHCHUPOBAHUE PABOThI

PaboTa BBHIMTOJIHEHA 10 TEME TOCYAAPCTBEHHOIO 3a1a-
Hug Ne 0128-2021-0008.
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Coobmaercs o mepBoM obHapyxeHnu y 6eperos FOro-BocTounoro Kpsima HoBoro ajist Y€ pHOTO MOpST
BUIla pbIO — 30JI0TONOJIOCOTO curaHa Siganus rivulatus Forsskél et Niebuhr, 1775. JIByxjieTHsIsI 0co0Ob
(ob6was nnuHa tena 124.2, crannaptHas — 105.0 mm) noitmana 10.11.2020 r. B akBatopuu 6. JIBysiKop-
Hast (okoJio T. Deomocust, ceBepo-BocToYHast yacTh YépHoro mops). [IpeacTtaBieHbl OCHOBHBIE MOP-

doaorndyeckmne XxapaKTepuCTUKHU PHIOHI.

Karoueswie croea: 30710TONONOCHII curaH Siganus rivulatus, naBasusi, Mmopdoorusa, YépHoe mope, FOro-

Bocrounsrit Kpeim.
DOI: 10.31857/50042875222030122

30JI0TOIOIOCKIN curaH Siganus rivulatus Forsskal et
Niebuhr, 1775 — Bun cemeiictBa Siganidae. HatuBHBbII
apeasj curaHa oxsarbiBaeT KpacHoe Mope U BHYTpPEH-
HIOIO YyacTh AneHckoro 3amuBa (Woodland, 1990). O6u-
TaeT Ha HEOOJIBIIMX ITyOMHAaX, TIPEAIOYMTAECT YIYaCTKHU
JTHA C TUIOTHBIM MeCYaHbIM U KAMEHUCTBIM IPYHTOM, a
TakKXe CKaJbHbIMU BBIXOJAMU, TTOKPBITBIMU PACTH-
TEJIbHOCTBIO, MEPKUTCS OONBITMMU TpynmamMu. Pu-
Todar, muTaeTcss NPeuMYIIeCTBEHHO 3eJ€HBIMU U
KPaCHBIMU BOJIOPOCJISIMU, & TAKXKE MOPCKHMU TpaBa-
mu (Otero et al., 2013).

B CpemmzemuoM Mope y 6eperos IlaecTiHbI 30/10-
TOIIOJIOCHII CUTaH BIIEpBEIe ObLI OOHApY:KeH B 1927 ro-
nay (Steinitz, 1927), kyaa oH npoHUK 4yepe3 Cys1ukuii
KaHaJ, IIOIIOJIHUB CIIMCOK “JIECCETICMaHCKMX~ MU~
IPaHTOB B CPEIM3EMHOMOPCKOM Oacceiine. S. rivula-
tus K Ha4yajIy TEKYILETro CTOJIETUSI HAaTypaanu30BajIcs 1
00pa3oBall MHOTOYMCIIEHHBIE KUIbIC TTOMYJISILIUA 110
Bcell BocToyHOM yactu Cper3eMHOro Mopsi — y oe-
peroB Typuuu, Kunpa, Cupuu, JIuana, Mzpanns,
Erunta u JIusuu (Golani, 1998). Pacnipoctpanuics
Ha 3anaz 1o 6eperoB TyHnuca (Ktari, Ktari, 1974; Rafra-
fi-Nouira et al., 2012), o-Ba Cummms (Karachle et al.,
2016), 6eperoB ®paHmmu 6;m3 ycThs p. PoHa (Iglésias
et al., 2020); Ha ceBep — B Dreiickoe Mope BIUIOTH 10
H3mupckoro 3ammsa (Papaconstantinou, 1990; Bilece-
noglu, Kaya, 2002; Gurbet, Kara, 2013) u B 10ro-Bo-
CTOYHYIO YacTh Anpuatudeckoro mops (Dulci¢, Pal-

laoro, 2004). B 2019 r. otMeueH B U3MUTCKOM 3aj11iBe
Mpamopnoro mops (Karakulak et al., 2020).

MATEPUAJI U METOAMKA

Oco06b 30510TONON0COrO crraHa noimana 10.11.2020 r.
CTaBHBIM HEBOJOM OKOJO I.I.T. OpAKOHUKUI3E
(r. ®eonmocus, Pecny6anka KpeiM) Ha paccTossHUU
160—170 m ot Gepera (44°57°27” c.ur. 35°22°45” B.11.)
B 3amamHoit yactu 6. JIByskopHas y M. Kunk-Atiama
(puc. 1). I'mybunHa B MecTe TOMMKHM 12 M, THO mecya-
HO€E, C peIKUMU KaMHSIMU, TOKPBITBIMU MaKpOBOJO-
pocasimu. B ynoBe HeBoaa TOMUHMpPOBaIU Jydapb
Pomatomus saltatrix (Linnaeus, 1766) u craspuna Tra-
churus mediterraneus (Steindachner, 1868).

Ha mecTe BbL10Ba pHIOY 3adukcrpoBaiv B 10%-HoM
pacTBope hopMabaeruaa, o00padoTKy Y OIIMCAHUE BbI-
MOJIHSUIA B J1TabopaTopun. s omnpeneneHus: BUOO-
BOIi TPUHAMIEXKHOCTU UCIIOJIb30BAIN JUATHOCTHUYE-
ckue kioun Bymiaenga (Woodland, 1990), Bo3pact
OIpeAeIsUIN TI0 Yelllye.

PE3VJIBTATDBI

M3ydeHHBI 3K3eMIUISIp — IBYXJIETHSISI 0COOb 00-
meit nauHoit (T1) 124.2 MM, ctanmapTHoit (SL) —
105.0 MM, maccoit 22.8 1 (puc. 2). Teno BepeTeHOBUI-
HOe€, CUJIBHO cKaTo ¢ 60koB. CriHa rpsi3HO-KEnTasl,
OpI0X0 CBETIIO-Cepoe, OoKa ceprle. BumoBast mpmuHan-
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6. /leyakopHasn

YEPHOE MOPE

Puc. 1. Mecro noumku (O) Siganus rivulatus 10.11.2020 r. Maciura6: 800 M.

’””””l,””l”lI,HHH"
CM 1 o 3

10 1 12

Puc. 2. 3onorononockiit curan Siganus rivulatus TL 124.2 mm, U€pHoe mope, npubpexbe FOro-Boctounoro Kpsima,

10.11.2020 r.

JIEKHOCTBb YCTaHOBJIEHA MO COBOKYITHOCTH CIIEIYIO-
uimx npusHaxkos: D XIII 10; A VI 10; P 16—15; V131,
Yenryst MeJIKasi, IMKJIOWIHAsI, TUTOTHO CUISIIA; Ka-
OepHbIe KPBIIITKY TTOKPHITH YEITyEil; CPpEemHsIsl 4acThb
MexXkabepHOro MpoCcTpaHCTBA U Oproxa 0e3 4Yelllyu;
POT KOHEYHBIi, TYObI XOPOIIIO BhIpaXkKeHHbIE, IITPOKIE
M MSICUCTBIE; HAa BEpXHEN W HUKHEU YeJIIoCTSIX MO0 Ofl-
HOMY PsIIy KPYITHBIX IBYBEPITUHHBIX 3y0OB; IIepen
CIIHHBIM TJIABHUKOM €CTh HallpaBJICHHBIN BHepEn
IIINTI, PACITOJIOXKEHHBIN B KOXKHOI BBIEMKE; OPIOIITHBIC
TUTABHUKM C TISTHIO JIydaMU, U3 KOTOPBIX TTEPBBII U ITO-
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cllemHUI XECTKIME, a BHYTpeHHHUE — MTKHe (puc 3);
XBOCTOBOI1 IJIABHUK C TJTYOOKOM BHICMKOIA.

DK3eMITISIP XPAaHUTCS B JTa0OpaTOPUU OMOXUMUH
u dusunojorun ruapodruoHToB Kapamarckoii Hayy-
Holi ctaHuuu uMm. T.M. BsgzeMckoro — npupogHoOro
3anoBengHuka PAH.

OBCYXIEHHNE

B YépHom mope Siganus rivulatus oOHapy>XeH Briep-
Boie. C 1994 o 2014 rr. uxtuoayna YeépHoro mops
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(6)

Puc. 3. bprouiHble ruiaBHUKY Siganus rivulatus: a — npaBblii TIJIaBHUK (BUI COOKY), 6 — BUI C BEHTPAJIbHOI CTOPOHHBI.

MOITOJIHWIIACH 25 4y>KepOTHBIMU BUIAMU MOPCKUX PHIO
(bonraues, Kaprnosa, 2014). bacceiitHoM-10HOPOM WH-
Ba3WBHBIX BUJOB, aKTUBHO MPOHUKatoux B YépHoe
Mope, sBisieTcss Cpeiu3eMHOe C €er0 MHOTOYMCIIEHHBI-
MU 3aJIUBAaMU-MOPSIMU, YTO O€3YCIIOBHO CBUAETEb-
CTBYET O IPOTpeCcCUpyIOIIeil MenuTeppaHnu3an Yep-
Horo mopsi. [Ipy 3TOM MOATh BUAOB, MOSIBUBLIMXCS
37eCh B TMOcyenHee BpeMsi, uMeroT Tuxo- u MHmooke-
anckoe npoucxoxneHue (bonraues, Kapnosa, 2014).
ITo onHOMY NOMIMaHHOMY 3K3€MILISIPY TPYIHO CY-
JIUTh, UMEET JIU MECTO HayaJio HaTypalu3aluu Cu-
rana B YépHoM Mope M, B 4YaCTHOCTU, Y OeperoB
KpbiMa, — 3TO cTaHET SICHO TMPU YCIOBUU €0 TO-
BTOPHBIX OOHAPYKEHUIA.
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ABTOpPBI BbIpaxaloT ITyOOKYIO MPU3HATEIbHOCTb CO-
tpynHukam ['VIT PK “Byxra [IBysikopHasi” B.B. Cureii-
xkuny u J1.B. Illyraneio 3a mpemocraBieHNe 3K3eMIUIIpa
30JI0TOIOJIOCOTO CUTaHAa JIJIsi BCECTOPOHHETO U3YyUeHUSI.
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