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COIEPXAHUE

Tom 64, Homep 2, 2024

HuHamuka pa3HooOpa3ust muItoBoK pona Cobitis (Cobitidae) 3akaBKa3bsl B aHTPOITOTCHHBIN TIEPUOL,
10 JaHHBIM My3eiiHbIX Kojutekuuii. 111. ModoreHeTnyeckast U3BMEHYMBOCTh, TAKCOHOMUYECKUI CTATyC
M IMArHOCTUYECKUE MPU3HAKH IIIMITOBOK YePHOMOPCKOTO ITO0Eepexkbsl K CEBEPY

oT MecxeTtckoro xpedta Manoro KaBkasa

E. JI. Bacunvesa, B. A. Jléun, 127

CtpoeHue 1 GyHKIMOHUPOBAHUE XKa0epHOM KPBIIIKUA U OpaHXMOCTeraabHbIX Jydeil y Teleostei

E. C. Ipomosa, 147

XapaKTCprIC YEPTHI CE3OHHOTIO pacrpeacjacHuA 1eMEpCaIbHbIX pBI6
Ha TUXOOKECAaHCKOM ].HCI[I:(I)C CEBEPHDLIX KypI/LTIbCKI/IX OCTPOBOB

Kum Cen Tox 169
CpaBHUTEIbHASI XapaKTEPUCTUKA PAa3MEPHbBIX ITOKa3aTeIeil HUTYATOrO IIJIEMOHOCLA
Gymnocanthus pistilliger (Cottidae) B 3anmBe [letpa Benukoro (SImoHckoe Mmope)
My 3anagHoro nobepexbs Kamuatku (OxoTckoe Mope)

B. B. Ilanuenko, A. A. Mameees 199
OcoOeHHOCTH KMU3HEHHOTO LIMKJIA U pacpenesieHns MaJIoria30ro Makpypyca

Coryphaenoides pectoralis (Macrouridae) B ceBepo-3arnaaHoii yactTu bepuHroBa Mmops

A. U. Angpépos, . C. Kyprocos 206

CpaBHUTEIHHOE UCCIICIOBAHNE SKOJIOTUN UTaHus Bothrocara brunneum
u B. zestum (Zoarcidae) B TITyOOKOBOTHBIX 9KOCHUCTEMAaX CeBEPO-3aIlaHOMN
yactu Tuxoro okeaHa

B. B. Hana3zakxos 219

TakTuku nopeneHus1 pbl6 B ITOTOKE BOALI MPpU roJiogaHnmn

. C. Ilasaos, B. IO. Ilapuuna, B. B. Kocmunu 230

Wsmenenune aktupHoct Na*/K*-AT®a3pl 1 TUTTMIHOTO COCTaBa kabp ropOyImm
Oncorhynchus gorbuscha (Salmonidae) benoro Mops B Xxoe HEpeCTOBOM MUTPAITUU

E. U. Kauesapsinen, H. H. ©okuna, H. JI. Pendakos, /. A. E¢ppemos, H. H. Hemosa 236




KPATKME COOBIIIEHUA

O ciyyae MaccoBO# TOMMKU CEBEPHOIO MOPCKOTO OKYHSI Sebastes borealis (Sebastidae)
B Boziax OXOTCKOTO MOPSI Y CEBEPO-BOCTOUHOM OKOHEYHOCTH ocTpoBa CaxaiuH

1O. H. Iloames, A. B. Jlyuenxos 244

JlefikoLIMTapHBIA COCTAB MepudeprUIecKoil KpOBU U UMMYHOKOMIIETEHTHBIX OPraHOB JIella
Abramis brama (Cyprinidae) BogoxpaHuiauiil BepxHeii Boaru

T. A. Cysoposa, A. B. Tepman 248




BOIIPOCBI UXTHOJIOTHH, 2024, mom 64, Ne 2, c. 127—146

YK 597.551.2.591.15

JIMHAMUKA PABHOOBPA3USA HINIIOBOK POJIA COBITIS
(COBITIDAE) 3AKABKA3bSI B AHTPOITIOTEHHBIN ITEPNO/I
11O TAHHBIM MY3ENHBIX KOJJIEKIIN.

IT1I. MOP®OTEHETUYECKAS N3MEHUYNBOCTD,

TAKCOHOMMUYECKUI CTATYC U IUATHOCTUYECKHUE ITPU3HAKHU

HINIIOBOK YEPHOMOPCKOTO IIOBEPEXKDA
K CEBEPY OT MECXETCKOI'O XPEBTA MAJIOT'O KABKA3A
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Ha ocHoBe cpaBHUTENIBHOTO UCCIEAOBAHUS U3MEHUYMBOCTU BHELITHUX MOP(DOJOTUYECKUX MPU3HAKOB, O0CO-
OeHHOCTEl OKpacKu, KPaHMOJIOTUYECKUX U KAPUOJOTMUECKUX XapaKTepUCTUK IMTNOBOK poja Cobitis n3 BO-
noémMoB Kosxunckoit HI3BMEHHOCTH, aHaIu3a JaHHBIX 10 Fe0JI0OrMYecKoi MICTOPUHU pernoHa v 3ooreorpacdu-
YECKUX JAHHBIX ClIeJIaH BbIBOJ O TOM, YTO MOMYJISILIMU BOCTOUHOTO YepHOMOPCKOTO MOOEPEXbs K CEBEpY OT
Mecxerckoro xpedta Majnoro Kaskasza oTHocsITcst K caMocTositelibHOMY Buay C. osurgeticus. OT 00UTaOIIETO
B BogoéMax Amxkapuu C. satunini OH OTIMYACTCS CTPYKTYPOM KapHUOTUIIA, PSIOM IIPOHOPLMIA HEMPOKpaHUs
U OTIEJIbHBIX KOCTel yeperna, 6ojiee KOPOTKUM XBOCTOBBIM CTe0JIeM, MOJOKEHWEM CITMHHOTO TUIaBHUKA. BbI-
sIBJIECHHAas (pujioreHeTnyeckasi OJIM30CTh MUTOXOHIPUATIbHBIX TEHOB ABYX BUJOB MOXET ObITh CBsI3aHa C IU-
MJIOUIHO-TTOJIMTUIOUIHBIMUA OTHOLIEHUSIMU U MEXBUA0BOU rubpuauzaiueit B pone Cobitis u ipeanoaraet
HE00XOIMMOCTD AaJIbHEMIIMX UCCIeIOBAHUI MOIMYJISILIMI BOCTOUHOTO ITo0epexbs YEpHOro Mopsi, BKI04Yast
LIMITOBOK AOXa3uu, ISl KOTOPBIX MPEIBAPUTEIBHO HE UCKITIOUAETCSl THOPUIHOE MPOUCXOXIEHUE MPU CKpe-
mwmBaHuu ¢ C. tanaitica. O603HayeH Heotun C. osurgeticus, MpeACTaBieH BUIOBOI TUarHo3.

Knrouesvie crosa: mmnosku 3akaBkasbsi, Cobitis osurgeticus, U3MEHUYUBOCTb BHEIIHUX MPU3HAKOB, MUTOXOH -

I[pI/IaJ'[bHHﬁ IF€HOM, KapMOTHII, KPaHNOJOIrMYECKNE XapaKTECPUCTUKU, TNATrHO3.

DOI: 10.31857/S0042875224020018, EDN: GYNISN

Hacrosiasa pabora npomoykaer HadyaTylo pa-
Hee cepuio MyOJIuMKalyii 1o BUIaM IIUIIOBOK poaa
Cobitis Linnaeus, 1758 (Cobitidae), obuTtamommnm
B Bogoémax 3akaBkasbsi (BacuiabeBa, Bacuibes,
2020; Vasil’eva, Vasil’ev, 2020; Vasil’eva et al., 2020;
BacunbeBa, BacuibeB, 2023), u mocBsIIIeHa IIOMY-
JIILUSIM LIMITOBOK BOAOEMOB BOCTOUYHOTIO I00epe-
XKbst YEpHOTO MOpPS K ceBepy OT MecxeTcKoro xpeo-
ta Manoro Kapka3a.

CommacHO cxeMe CTPYKTYPHO-TEKTOHUYECKOIO
paiionupoBanus Kaskaza (ITaddenromnsi, 1959),
BOCTOYHOE nmobepexxbe YEpHOTO MOps MpencTaBiie-
HO HECKOJIbKUMU CaMOCTOSITEJIbHBIMU CTPYKTYPHBI -
MU KoMIuiekcaMu. B nipenenax bonbioro Kaskasa
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BBIIEJISTIOT 30HY IOTPYKeHUsI 3aItamHoit yactu [maB-
HOro XxpeOTa U COOCTBEHHO I0XKHBIM CKJIOH INIaBHOM
yactu InaBHOro xpeOTa; IOro-BOCTOYHYIO 4YacThb
YepHOMOpCKOTO TIO0EpeXbsl OTHOCAT K AmXa-
po-Tpuanerckoii 3oHe Manoro Kaskaza. Paznensier
cKJIagyaTble CTPYKTYphl bonbinoro u Majoro Kas-
kaza PuoHo-KypuHckas nenpeccusi, peacTaBsiio-
masi co00li MeXTOpHBIN MPOruo, oXKHas TpaHWIa
KOTOPOTro TMpOXOAUT “mpumepHo yepe3 HoraHeou
(= Harane6u), Camrpenua, bopxomu...” (JaBbiao-
Ba u 1p., 1966. C. 365). OnyiieHHas Ha 3HAYUTENb-
HYIO [NyOuHY 3anaaHas yactb Puoncko-KypuHckoit
IJIBIOBI, TIEPEeKPHhITast ME3030IICKUMU, TPETUIHBIMUI
M YCTBEPTUYHBIMM OTIOXKCHUSIMHU, pPacIiojaraercs
B ocHoBaHMU KoJixuackoii Hu3MeHHocTU. B Hava-



128 BACHUJIBEBA u np.

JIe YeTBEPTUYHOTO IIeproaa 3Ta HU3MEHHOCTD ObLiIa
Konxuackum 3anuBoM Y€pHoro mopsi; B CBSI3U
¢ nmogbéMoM bonabiroro KaBkaza, a Takxke ¢ HaKO-
IUIEHUEM aJUTIOBUAJIbHBIX OTJIOXEHUI 3aJIuB ObLI
3aMoJHEH PBIXJIbIMU TOJIIAMMU, U BO3HUKJIA HU3-
MEHHasl ajulloBUaibHasi paBHUHA. Pexu Komopwu,
Murypu, Lxenuc-IIxanu, PuoHU BBIHOCAT 0OJIb-
1II0€ KOJIMYECTBO PHIXJIbIX HAHOCOB, IIPOIOJIKas 3a-
NOJIHATH 3a1uB (JaBbinoBa u 1p., 1966).

OOpruHo TpaHunbl Komaxmackoit HU3MEHHO-
CTU pacmupsioT Ha or go T. Kooyretn. OgHako
OTHOcCsIIasIca yke K Amxapo-TpuajieTckoii 30He
Maoro KaBkasza 1 yexainast K 10ry oT 3alagHoii
OKOHeuHocTu Amxapckoro xpebra Kaxabepckas
paBHMHA, B oTinune oT Komxmackoii HU3MEHHO-
cTh, oOpa3oBajach AEJBTOBHIMU OTJIOXEHUSIMU
p. Yopoxu M HECKOJbKMX BHANAIOIIMX 3[eCh XKe
B Mope Hebosblux pedyek. HaHochl u3 rmecka,
WIa Y TaJeYHUKOB, BEIHECEHHBIE peKaMU W3 HeIp
Amxapckoro u IllaBurerckoro xpe6ToB (Ky3HeloB,
1937), caykaT OCHOBHBIM MaTepuajioM (OpMHUPO-
BaHUs PaBHMHBI, B JAJIEKOM IIPOIILJIOM ITOKPHITOI
CeThI0 TO BO3HHUKAIOIIMUX, TO MCYE3AIOIIUX O3EpP
JaryHHoro npoucxoxneHus. C ceBepa Kaxabepckas
paBHMHA orpaHuyeHa p. HataneOu, ycThsl KOTOPOIit
B IJICHICTOLICHE W TOJIOLICHE JOCTUTAIN YOPOXCKUE
omioxeHns (River basis analysis ..., 2013).

M3znavanbHo munoBok pona Cobitis n3 p. Puonnu,
okpecTtHOoCcTeil ToponoB Ilotu, INMumynna, Cyxymn
n 03. UHkut (tepputopuss codcrBeHHo Komxmm-
CKOM HU3MEHHOCTU U AOXa3un), Kak 1 IPyTrux 1mo-
nynsguuii 3amagHoro 3akaBKasbsl, OTHOCUJIN K CUM-
TaBIIEMYCSI IIMPOKO pacpocTpaHEHHBIM B EBporre
u Cubupu Buny C. faenia Linnaeus, 1758 (Pamne,
1899; Kaspaiickuii, 1906; bapau, 1941; bepr, 1949).
ITocne Toro kak u3 6acceitHa p. Kuarpumm B Amxa-
puu o611 ontucad nonsun C. taenia satunini (Gladkov,
1935), Bcex mumnoBok 3anagHoit [py3un ctanum oT-
HOCUTb K 3TOMYy noaBuay (Diaanuaze, 1983), a 3a-
TeM 1 K camocTtosTenbHoMy Buny C. satunini (Ninua,
Japoshvili, 2008; Perdices et al., 2018; Kuljanishvili et
al., 2020), pacupsist ero pacrpocTpaHeHNe BIUIOTh
no Typuuu (Naseka, 2010; Freyhofet al., 2018). B To
ke BpeMs yke B cepenute 1990-x IT. Ha ocHOBe Ka-
PUOJIOTMYECKUX WCCIIENOBAHUMN OBUIM BBISIBICHBI
reHeTu4ecKass HECOTHOPOTHOCTh IIUIIOBOK 3aKaB-
ka3bs (Vasil’ev, Vasil’eva, 1994) u cyiiecTBeHHBIE
pa3nuuus B CTPYKTYpe KapuOTHUIIa MEXKIY 0COOSIMU
u3 p. Puonu u pex Amxapuu (Kuntpuimm n Yo-
poxu) (Bacunbes, 1995). YuurtniBasg 3TU AaHHBbIE,
reoMopGOJ0oTUYECKUE Pa3anudusi U OCOOEHHOCTHU
TeOXPOHOJIOTUM COOCTBeHHO KoIXnackoit HU3MeH-
HOCTHU, OTPaHMYEHHOI1 Ha I0Te CEBEPHBIM CKJIOHOM
Manoro KaBkaza, M IO0XHOH 4YacTM BOCTOYHOIO

nobepexbst YEpHOro Mopsi, B IIpeablaylieil padore
(BacunneBa, Bacunbes, 2023) Mb1 n3yunm Mopdo-
KapHOJIOTMYECKYI0 U3MEHUYMBOCTDb U TUArHOCTUYE-
CKH€ XapaKTepMCTUKM IIUIIOBOK AKapuM, UACH-
tuuuupyemoix kak C. satunini sensu stricto. Llenb
HACTOSIIIIETO UCCIEOBAHUS — Ha OCHOBE MY3EIHBIX
KOJIJIEKIINI, MOJIEKYJISIPHO-TEHETUYECKOTO, Kapro-
JIOTMYECKOTO Y KPAaHUOJIOTMYECKOTO aHAJIM30B JaTh
OLIEHKY MOP(MOTEHETUISCKON OTHOPOIHOCTU IIH-
noBoK KoJIXumackoil HU3MEHHOCTU U MX IMBEPIeH-
LIUA OT M3BECTHBIX BMIOB 3aKaBKa3bsl, BBISIBUTD
MUATHOCTUYECKME MPU3HAKU U YTOYHUTH TAKCOHO-
MMYECKUI cTaTyc.

MATEPHUAII U METOAUKA

Hccnedosanus usmenuusocmu 6HeuwHUX Mopghono-
eu4ecKux xapakmepucmux u okpacku mumnoBok Kos-
XUACKOI HUBMEHHOCTHU MPOBOAUIN Ha MaTepuraax
13 KOJUIEKIMM 300JIOTUYECKOro My3ess MOCKOB-
CKOIo rocygapcTBeHHoOro yHusepcuteta (3MMY).
bbimy M3ydeHbl TakxKe 3K3eMILISIpbl U3 pek Abxa-
3un. B o011eii ciaoxkHOCTH 06paboTaHbl 86 K3.

Konxunckag HuU3MeHHOCTh, 3MMY:
P-21366 — camenr SL 48.5 MM, p. Puonu y mops,
09.07.1967 r., coopumk P. D. Dnanunze; P-24566 —
camen SL44.0 mmu camka SL44.0 mm, p. Cena Bbillie
nrt. Ypeku, 22.09.2016 r., coopuiuku b.A. JIEBuH,
E.Il. Cumonos, JHK-Bayuepsr ML804 1 ML80S;
P-24567—10 camok SL 44.6—63.3 MM 1 IBa camiua
SL 46.5 n 57.7 MM (I€eMUMIrMEHTUPOBaHbI), p. X00H,
06.07.1967 1., coopmink P. D. Dianunze; P-24568 —
maTh camok SL 66.0—75.0 MM u camenr SL 52.5 mm
(menmurMeHTUpOBaHbl), p. MHrypm y c. Pyxu,
25.07.1955 ., coopiuiuk P. @. Dnanunze; P-24569 —
camenr SL 44.0 mm u camka SL 44.0 mm, p. Oxap-
kanu (nputok Murypm), 18.09.2016 1., cbopiiu-
ku b.A.JIésun, E.I1. Cumonos, [HK-Bayuepsr
ML806 u ML807; P-24570 — 37 camuoB SL 47.3—
69.0 MM (BKJTIOYAst Bayuyephbl Ha KapuoTuIl) u 14 ca-
Mok SL 47.3—89.4 mm, p. Horena y noc. Abaina,
6acceitn Puonu, 26.06.1985 r., coopumuk B.I1. Ba-
cunbeB; P-24571 — camka SL 69.0 mM, p. Hatane6u
yr. O3ypretu, 20.09.2016 r., coopuinku b. A. JI€BuH,
E.Il. Cumonos, JIHK-Bayuyep ML803.

Aobxa3ug, 3MMY: P-24575 — narte caMok
SL 55.5-72.2 mm u tpu camua SL 53.0—55.5 mm,
p. Mauapa Bbile ¢. Mauapa, I'yapbiniuckuit paii-
oH, 29.04.2019 1., coopumuku A.A. boaoToBCKMUIA,
O.H. Apraes, JIHK-Bayuepesr ML811-ML&13;
P-24576 — nBe camku SL 66.3 u 70.5 MM u cameln
SL 53.2 mMm, p. Moksu, 29.04.2019 ., cOopmmku
A.A. bonotosckuii, O.H. Apraes, JTHK-Bayuepnl
ML814—MLS816.
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I cpaBHUTEIBHOTO aHAIM3a C LIENbIO0 BBISIC-
HeHUsI MOP(POJOTUYECKON AUBEPTreHLIMU IUMTOBOK
Konxuackoit HU3BMEHHOCTH U AOXa3uu OT U3BECT-
HBIX BUIOB 3aKaBKa3bsl U OIpenejieHus] UX TaKCo-
HOMMYECKOro cTaTyca WCIOJb30BaJIM CBEACHUS
W3 TIpeallecTBylommx myonukanuii (Bacunbesa,
Bacunbes, 2012, 2020, 2023; Vasil’eva et al., 2020),
a TakKe U3y4eHHbIe U UIEHTU(GULIMPOBAHHbIE B Ha-
croseit padbore mpoosl C. satunini, BKITIOYAIOIINE
BaydepHBIC 3K3EMIUISIPHI IS MOJEKYISIPHO-TEHE-
TUYECKOI0 aHaIn3a.

C. satunini, Anxxapusi, SMMY: P-24572 — nBe cam-
ku SL 68.0 1 72.3 mm u camenr SL 56.0 MM, p. Men-
sxuHucukanu, 17.09.2016 r., coopiviku b. A. JIEBuH,
E.II. CumonoB, JHK-Bayueppr ML808—MLSI10;
P-24573 — mecth 9Kk3. (caMKu 1 Mononb) SL 40.2—
73.5 mm u tpu camua SL 43.3—52.2 MM, p. Men-
sxuaucHkamm, 17.09.2016 1., coopmukn b.A. JIéB-
nH, E.I1. Cumonos; P-24574 — nBe camku SL 59.0
1 66.7 MM u cament SL 46.5 MM, p. lexsa, 19.09.2016 1.,
coopuku b. A. JIésuH, E.I1. Cumonos, JIHK-Bay-
yepsl ML800—MLS802.

Ha Bcex My3eitHbIX mpoOax aHaIU3MPOBaJIH ITPU-
3HAaKHW, OOBIYHO MCIIOJIb3yeMbIe IJII THMATHOCTUKU
pa3HbIx BUn0B poaa Cobitis: okpacKy (e€cjiu oHa Cco-
XpaHWJIach), GopMy HMKHEH TyObl, YelTyu, opraHa
KanecTprHI y caMIIOB, OTHOCUTEIBHYIO IJIMHY YCH -
KOB, pPa3BUTHE KOXUCTBIX KUJIE HAa XBOCTOBOM CTeE-
one (BacunbweBa, 1988; Mousavi-Sabet et al., 2011;
Freyhofet al., 2018; Vasil’eva et al., 2020); uamepsin
o6iyto (7L) u ctannaptHyto (SL) nnuny tena. Ipu
M3y4YeHUU U3MEHYMBOCTUA OKPACKU PYKOBOJICTBOBA-
mmch obteit cxemoit I'amOeTTel (Gambetta, 1934),
BKJIIOUAIOIIEH YEThIPE IMOJIOCHI IMUIMEHTAIlUM Ha
Tene, HauumHas ¢ Z1 (y3kas Mmoyjioca MelaKux TSITeH
HEIIOCPEICTBEHHO II0f CEPEIMHHBIM I0PCaJIbHBIM
psSiAOM KPYITHBIX MATeH) 10 Z4 (cpeaHuil 60KoBOit
psiinsATeH). Y O0JbIIMHCTBA B3pOCIIBIX 0CO0€i 1o -
CUMTHIBAJIM YKCJIO JIydeil B IUIABHUKAX, CYMUTAs IBa
MOCIETHUX TPUUICHSIOIINXCS K OTHOMY ITTePpUTHO-
¢opy BEeTBUCTBIX y4a cnUHHOTO () M aHAJBHOTO
(A) mnaBaukoB Kak 1% (Kottelat, Freyhof, 2007).
AHQJIOTUYHO CUMTAJIM ABa COJIKEHHBIX ITOCIIEI-
HUX BETBUCTHIX Jiydya (HOpMaJbHO Pa3BUTBIN U He-
IOPa3BUTHIN) B MAPHBIX IUIABHUKAX — IpyaHOM (P)
u oprorrHoM (V).

Ha Gonee MHOroYMCIEHHBIX BbIOOpKaX M3 peK
Horena (Komxuackas HM3MEHHOCTb) M Maua-
pa (Abxa3usg), a TaKKe V eIMHCTBEHHOM CaMKU 13
p. Hatanebu usyyanu m3aMeHUYUMBOCTH 27 Mopdo-
METPUYECKUX MPU3HAKOB, OOBIYHO IMPUMEHSEMBbIX
B MICCJIEMOBAaHUSX 10 IMUITOBKaM (Bacmibena, 1988;
Vasil’eva et al., 2020), y ocTajbHbIX 0CO0O€ii aHaIu-
3MpOBajM JUIIb OTAEIbHbIE MOp(OoMeTpUYecKue
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XapaKTePUCTUKHU. Y BCEX B3POCIBLIX CaMIIOB Olle-
HUBAJIY TIOJIOXKECHE OKOHYAHUS TJIAaCTUHKY OpraHa
KaHecTprHY MO0 OTHOIIIEHUIO K YWICHUKAM IIpUYJIe-
HEHHOTO JIy4a; mpoMephl opraHa KaHecTpuHU mo-
JIydeHBbI Ha OTIPEIaprMpOBaHHBIX IJIACTMHKAX IIPU
KPaHUOJIOTMIECKUX UCCIEIOBAHUSIX.

Kpanuonoeuueckue uccredosanus TIPOBOAWIN Ha
0Cc0051X, OTJIOBIEHHBIX B p. Horena (6acceitH PuoHmn)
y moc. A6ama 26.06.1985r. 3adurcupoBaHHBIE
MOBAPEHHOM COJIbI0 3K3EMILISAPHI ObLIM B TOM 3Ke
rogy odbpaboTaHbl B Ja0OpaTOPUM MOCJE TOro, Kak
TOJIOBBI PHIO OIINApUBaIM KUMSITKOM. IS TIpoMe-
POB OUMILIEHHOTO Yepelia M KOCTEe MCITOIb30BaIn
CUCTEMY M3MepeHuit, pasdpadboTaHHylo paHee (Ba-
cunbeBa, 1984; Vasil’eva, Vasil’ev, 2020). JdnuHy
OCHOBAaHUs 4yeperna U3MepsUid OT MepenHero KoHla
COIITHMKA JIO 3aJHETO KOHIIAa OCHOBHOM 3aThUIOYHOMN
KOCTH, a IJTUHY Pa3IMYHBIX KOCTEI — MeXKIIy Hanbo-
Jlee yoal€HHBIMU nX YacTaMu. LlnpuHy yepemna u3-
Mepsuiu Ha ypoBHe ethmoidalia lateralia, sphenotica
U pterotica; U3MepsIIA IyOMHY Yepera B mepeaHeM
W 3agHEM OTIeNax, JIMHY TEMEHHOTO OTBEPCTUS
U OTBepCcTHii Ha occipitale laterale. CxeMa Tmpome-
POB pa3IMYHBIX KOCTEW TpefcTaBieHa paHee sl
C. derzhavini (Vasil’eva, Vasil’ev, 2020). Ha ocHoBe
TMOJTYYEHHBIX TIPOMEPOB paCCUMTAIM 25 KpaHUOJIO0-
TMYECKUX MHICKCOB B IPOLIEHTAX JUTMHBI OCHOBAHUS
yepera Wi JUIMHBI OTACIBbHBIX KOCTEH. Y BceX 0co-
Oeif TakKe TTOICYNUTHIBAIM YHUCIIO TVIOTOUYHBIX 3y0OB.

J11s1 cTaTUCTUYECKOTO aHaau3a MopdomeTpude-
CKUX MPU3HAKOB U KPAHUOJOIMYECKMX XapaKTepH-
CTUK MCIOJIb30BaJIM CTAHAApTHBIC YHUBAPUAHTHbBIC
MeTtonbl. PoTorpaduu YepernoB v YSIIyr BHITTOTHE-
HBI o, ouHoKynsipom Olympus SZX10 (Amonus)
¢ ucnonb3oBanueM Kamepsl Invenio 8DII (DeltaPix,
Hanwns).

Kapuonoeuueckue uccredoéaruss BBHIIIOJHEHBI 110
22 3k3. (21 camen, 1 camka) u3 p. Horena. Bcem
ocobsam mpwxkusHeHHO BBomwiau ~0.05 Mo pac-
tBopa KosaxuuuHa (0.3—0.4%), u yepe3 4 4 KJIeTKU
MEepEeIHero OTAea MTOYKM MCIIOJIb30BaIN UISI XPO-
MOCOMHBIX IIpeIapaToB, IIPUTOTOBICHHBIX IO pa-
Hee omyOiamMkoBaHHOMY MeTony (BacuiaweB, 1978).
MertagdaszHble XpOMOCOMBI OKpaIInBaiu B 4%-HoM
pactBope ITum3snl B pocdarHom oydepe (pH 6.8).
OT KaxXmoil M3y4eHHOI pPHIObI aHAIM3UPOBAIM OT
TPEX M0 MATH MeTada3HBIX IUIACTUHOK. XPOMOCO-
MBI KIacCU(UILIMPOBAIN B COOTBETCTBUM C CHUCTE-
Mo, npeanoxeHHo#i JleBaHoMm ¢ coaBT. (Levan et
al., 1964). ®oTorpaduyi MUTOTUYECKUX XPOMOCOM
(B MeTtadase) cmenmanbl mudpoBoit Kamepoil Leica
DFC295 (Leica Microsystems, I'epMmaHust).

Buvidenenue JIHK, nocmanoska IIIIP, cexeenupo-
eanue u MmoaekyiapHo-eenemuveckuil anaauz. JIHK
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BBIIEJISIIN M3 IJIABHUKOB, (PUKCUPOBAHHBIX B 96 % -HOM
3TaHOJIE, II0 CTaHOAPTHOMY COJICBOMY METOLY
(Aljanabi, Martinez, 1997). UccnenoBaiau nociemno-
BaTEILHOCTH 0apKOI0BOTO (pparMeHTa reHa IepBoit
CcyOBemMHUIILI IIUTOXpOMOKcuaassl ¢ (COl) muto-
xonapuanbHoil JIHK (MTIHK), ycnenHo ucnosnb-
3yeMoro Ui uneHTudukauuy BuaoB peid (Ward et
al., 2005; Levin et al., 2018). IToaumepa3sHyto Lern-
Hyto peakiuio (ITLP) nmpoBonuin B peakilMOHHOM
cMecu 00beMoM 25 MK (1% 6ydep, 1.5 MM MgCl2,
10 MM kaxnoro mpaiimepa, 0.2 MKM Kaxaoro
dNTP, 1 mxn AHK-Matpuusl u 1 en. Taq-nonu-
mepasbl (“EBporen”, Poccus)). AMIuimgukanmmo
¢dparmenra COl TpoOBOOWIN C WCIIOJIb30BAaHUEM
KokTeinsa nmpaitMepoB (Ivanova et al., 2007). Ycmo-
Bust TILIP cooTBeTcTBOBaM yKa3aHHBLIM B padoTe
MBanosoii ¢ coanrt. (Ivanova et al., 2007). IToaydeH-
Hoie [T P-niponykThl Busyaym3upoBaiu B 1.5%-HoMm
arapo3HoM Tejie, 3aTeM OUYMIIAIMd C HCIO0Jb30Ba-
HueM 96%-Horo sTaHOjJa W alerata aMMOHMSI.
ITocnenoBaTeIbHOCTH HYKJIEOTUAOB ITOJIyYalu Ha
aBpToMaTtuyeckoMm cekBeHaTope ABI3500 (Applied
Biosystems, CIIIA) B UBBB PAH B cooTBeTcTBUM
C MHCTPYKIHMEH Ipou3BomuTeNs. I'oMoJornuaHbie
YY4acTKM TOCJIEeO0BAaTeIbHOCTE IIPOBEPEHBI Ha
omnbOku B mporpamme FinchTV 1.4.0 (Rothginger
et al., 2006) 1 BeIpaBHEHBI C MCITOJIb30BAaHUEM Ia-
keta iporpaMm MEGAT7 (Tamura et al., 2007). Bce-
ro nonydeHo 20 mocnmemoBaTtenbHOCTe reHa COI

OT 3aKaBKa3CKUX IIUITIOBOK pona Cobitis 3 neBsITH
JIOKaJIbHOCTE! 6acceiiHa BOCTOUHOM yacTu YEpHo-
ro MOpsI U OfHA TocenoBaTeabHOCTh oT C. saniae
Eagderi, Jouladeh-Roudbar, Jalili, Sayyadzadeh et
Esmaeili, 2017 u3 Oacceitna Kacnmiickoro mops.
IlonyyeHHBIE MOCIEIOBATEIIBHOCTH  ACIIOHUPO-
BaHbl B MEXAyHapoOmHYyl 0a3y AaHHbIX [eHOaHKa
(https://www.ncbi.nlm.nih.gov/) Tmom HoMepamu
ORI115557—0R115577 (tabn. 1). Inss cpaBHUTENb-
HbIX LieJieil u3 [eHOaHKa B3IThI ITOCJIEI0BAaTETbHOCTU
C. satunini 3 6acceitna Puonu, I'py3us (KP050504,
KP050505, KP050519); C. faridpaki Mousavi-Sabet,
Vasil’eva, Vatandoust et Vasil’ev, 2011 u3 p. Cu-
axpyn (Siyahrud), Upan (KY476335); C. saniae u3
p. Kapacy, 06acceith p. Apakc, Mpan (KP050509);
C. taenia w3 Bonoémos Iseunu (KJ128460) u I'ep-
manun (KM286530), a takxke C. tanaitica (Bacescu
et Mayer, 1969) u3 p. HeBuua — npuroka p. JoH
B Boponexckoit o6mactu (MH795406).

ITocTpoeHre pUIOTEeHETUISCKNX AEPEBHEB OCY-
IIECTBISIA  MeTomaMu 0aileCOBCKOM BEepOSITHO-
ctu (BI) u makcumansHoro npaBaononoous (ML)
B mporpamMax MrBayes v.3.2.7 (Huelsenbeck,
Ronquist, 2001) n IQ-TREE v.1.5.4 (Nguyen et al.,
2015). OnTuMaabHBIe MOJETN HYKJIEOTUIHBIX 3aMEH
IUIST KaXXKIOM IMO3UIINM KOAOHA OIIPeleIeHBl C HC-
noab3oBaHueMm Tmporpamm PartitionFinder v.2.1.1
(Lanfear et al., 2012) ma BI (1-1 mo3unusg Komo-
Ha — K80, 2-g mo3uuus konoHa — F81, 3-a no3uwus

Ta6mua 1. CoOCTBEeHHBIN MaTeprall IJIs TeHETUISCKOTO aHaIM3a

I'eorpacduueckue
No TTOKATBHOCTE Bacceiin KOOPIIMHATHI Homepa Howmepa B 6a3e naHHbIX
) JAHK-BayuyepoB I'enOanka
C.1II B.I.
Cobitis saniae
1 |P. Anasans, Kacniniickoe | 42°03'32" | 45°14'03" ML349 OR115557
nputok p. Kypa Mope
3akaBka3ckue munosku pona Cobitis YepHoMopckoro bacceitHa
2 |P. JexBa YépHoe Mope | 41°47'59" | 41°46'06" | ML800, ML802 | ORI115563, OR115564
3 |P. MemxuHucukaiu To xe 41°35'09" | 41°40'01" | ML808—810 ORI115570—0OR115572
y I. batymn
4 |P. Cxypaymu, » 41°56'07" | 41°59'17" | ML164, ML803 | OR115558, OR115565
nputok p. Hataneou
5 |P.Cena » 41°59'09" | 41°49'01" | ML804, ML805 | OR115566, OR115567
6 |P.Cymca » 41°59'07" | 41°58'3¢" | ML172, ML173 | ORI115559, OR115560
7 |P. I'ybucuxanu, » 42°11'09" | 42°25'52" | ML362, ML363 | ORI115561, OR115562
MNpUTOK p. Puonu
8 |P. Oxapkanu, » 42°43'16" | 42°02'30" | ML806, ML807 | ORI115568, OR115569
Oaccelid p. MHrypu
9 |P. Moksu » 42°45'49" | 41°27'35" | ML814-816 OR115575—-0R115577
10 |P. Mauapa » 42°57'51" | 41°06'44" | ML812, ML813 | ORI115573, OR115574

BOITPOCHI UXTHUOJIOI'MHN

TOM 64 Ne2 2024



JNHAMMUKA PASHOOBPA3UA IMUITOBOK POJA COBITIS 131

xomoHa — GTR) u IQ-TREE v.1.5.4 nna ML (1-a
no3uuusg kogoHa — K2P, 2-g9 mo3uuusi KogoHa —
F81 + F, 3-a no3unusa konona — TN + F). Monenu,
noaydyeHHble ¢ momolbio IQ-TREE, BiocnenctBumn
ucnoab3oBaivu B ML-aHanu3e ¢ TeM Xe mporpamm-
HbIM obecrieueHueM ¢ npumeHeHueM 1000 peruiuk
cBepxObIcTporo Oyrcrpena (ultrafast bootstrap — mo:
Minh et al., 2013). Cneaylomue HacTpOMKU HUC-
nosb3oBaiv s 3anycka MrBayes: nBa He3aBuUcHU-
MbIX 3amycka ajroputma MoHte-Kapiao nmo cxeme
MapKOBCKOI 1IeTI, YacTOTa COXPAaHCHMS MapaMeT-
poB cocTaBisia 500 reHepauumii, nepsbie 25% re-
Hepauuii otOpachiBaid Kak OTXMUI. KoHBepreH-
LIMIO Lienel OLleHUBAIU IyTEM TPOBEPKU CPEIHEro
CTaHAAPTHOTO OTKJIOHEHMSI pas3iesIEHHbIX YacTOT
U KO3 dulMeHTa MNOTEHUMATbHOIO YMEHbIIECHUS
Macimraba. DuiaoreHeTUYECKHE NepeBbsl, IOJIY-
YyeHHbIe ¢ MoMolbI0 aHaiu3oB BI u ML, Busyanu-
3upoBain B nporpamme Figlree v.1.4.3 (Rambaut,
Drummond, 2008). ITockonbKy uoreHeTuIeCKre
JepeBbsl, MOJYYECHHbIC PAa3HBIMU METOAAMU, UMEIU
OIIMHAKOBYIO TOMOJIOTUIO, B CTaThe MPUBOAUTCS Je-
peBo cornacHo aHanusy Bl.

PE3YJIBTATbI

N3mMeHYnBOCTH BHEITHUX MOPGOJIOrHYECKHUX
XaAPAKTEPUCTHK H OCOOEHHOCTH OKPACKH HIMIIOBOK
Konxuackoit Hu3MeHHOCTH M1 A0Xa3uu

M3zydeHHbIe BRIOOPKHU IIMITOBOK M3 Pa3HBIX peK
Komxuackoit HU3MEHHOCTH XapaKTEepU3YIOTCSI He-
BBICOKOM M3MEHYMBOCTBIO MEPUCTHYECKUX IIpU-
s3HakoB. D II1-111 7%, A 11111 5%(6), P 1 6/5—8%,
V1 5-5%, C (xBoctoBoit mnaBHuk) [ (12)13—15 1
(o6b1yHO 14). Teno ymIMHEHHOE, YMEPEHHO CXa-
TO€ ¢ OOKOB, HEBBICOKOE: HauOOJbllas BbICOTA
Tena Iepeld CIIMHHBIM TUIABHUKOM MEHBIIE IJIMHBI
XBOCTOBOTO CTeOJIsI, a TONIIMHA Tejla HaJ OCHOBa-
HYEeM OPIOIIHBIX IIJIABHUKOB MEHbIIIE HAMMEHBbIIIEi
BBICOTHI Tejla. CIIMHHOM IIJIaBHUK OOBIYHO HA4M-
HaeTcs 3aMETHO BIIEpPEOM OCHOBAHMSI OpPIOIIHBIX
IUIABHUKOB, PEIKO Ha OOJHOM C HUMM YpOBHE WIN
no3aayd OCHOBaHUS OPIOLIHBIX TJIABHUKOB. XBO-
CTOBOI cTeOe/Ib YMEPEHHOM JUIMHBL: ero AjiuHa (/pc)
cocrasysiet 13.2—17.6% SL (B cpenHem 13.8—15.4%)
u 64.8—84.4% nnuHbl rOJOBH (B cpemHeM 67.6—
75.4%). Ctebenib CUIILHO CXAaT ¢ OOKOB, BBICOKMIA,
BBICOTA XBOCTOBOTO CTEOJIST OOJIBIIIE TIOJIOBUHBI €TI0
IUTMHBI; KOXMUCTBbIE I'PeOHU OOBIYHO XOPOIIO BBI-
paxkeHbl, HO He BBICOKME. 10710Ba OTHOCHUTEIHHO
kopotkas (~ 20% SL), ckara ¢ OOKOB; TJla3a He-
OoJIbIIINE, PACIIONIOXKEHBI B BEpXHEM YaCTU TOJIOBHI;
MEXIIIa3HUIHOE IIPOCTPAHCTBO Y3KOE, BBIITYKIIOE.
Povuio cnabo ymivmHEHHOE (3aMETHO MEHee MOoJo-
BUHBI IJIMHEI TOJIOBHI), BEICOTAa TOJIOBEI Ha YPOBHE
CepeMHBI TNIa3a OOBIYHO IPEBBIIIAECT IIOJIOBUHY
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IUTAHBI TOJIOBBI; IIEPEIHSISI YaCTh TOJIOBBI ITOCTETICH-
HO TIOHMXKAETCS K MepeaHeMy KOHIY pblia (puc. 1);
0cobu ¢ repenHei YacThlo pblila, CPE3aHHOM, TOUTH
BEPTUKAJIbHON WJIM OTKJIOHSIOLIEHCS KHM3Y ILIO-
1mankoi He ooHapyxkeHbl. CyOopOUTATbHBIN 1IN
IIBYBETBUCTHII, CIa00 W3OTHYTHIM, €ro IepemHsIs
BETBb 3aMETHO KOpoue 3aJHeil BETBU, OOBIYHO 3a-
XOJSIIEl 3a cepeAuHy I1a3a. POT MajleHbKUIA, HUX-
HUM, HWKHSS ry0a ABYJIONAcTHasl, ¢ KOPOTKUMU
CKJIaA4aTbIMUA MEHTAJIbHBIMU NOJSIMU (puc. 2); TpU
napbl OTHOCUTEIBHO KOPOTKUX YCUKOB: POCTpalib-
HbIe, MAaKCWISIPHBIE W MaHAWOYISIpHBIE; MaHIM-
Oy/sipHbIE YCUKM Yallle He JOXOHSAT A0 IepeaHero
Kpas 11a3a, y OTAeJbHbIX 0CO0eit JOXOAIT Uan daxkKe
3aXOJST 32 HEro. XBOCTOBOH IMJIaBHUK YCEUEHHBIM,
C 3aKpYIIEHHBIMU BEPXHUM M HIKHUM KpasMH.
Teno MoKpbITO MENKOM YelnyEii; yelmyu y ocCHOBa-
HUS CIIMHHOTO IUIaBHMKA 0oJjiee WM MEHee OKpY-
IJible ¢ HEOOIbIION (poKaIbHOI 30HOI (e€ nuameTp
coctapisieT oT 13 no 50% HauGosblero guaMerpa
yennyu, yaie He rpesbiiaet 40%), HECKOJIBKO cMe-
IIEHHOM OT LIEHTpa, U OOJbIINM YUCIOM TOoTepey-
HbIX 60po3n (puc. 3).

Opran KaHecTpyHM y M3YYEHHBIX LIMITOBOK
OOJBIION, IIMPOKHUH, TomopooOpa3HOUl (opMbI
(puc. 4), muMpuHa TMJIACTMHKU COCTaBIsIET OKO-
70 nonoBuHbI e€ mmuHbl (40.7—52.4%). Hwxuanit
Kpaii MIACTUMHKU OOBIKHOBEHHO AOXOAMT IO KOH-
[[a YETBEPTOTO YJIEHUKA MPUWIEHEHHOTO K ILIa-
CTUHKE Jiyda U nanee. Y menkoro camua SL 44.0 mm
n3 p. Oxapkajiu TJIacCTWHKA 3aKaHYMBAJIACh Ha
YPOBHE KOHIIA BTOPOTO WIEHUKA, Yy OMHOTO camlia
SL 46.5 MM 13 p. Xo0U — Ha YpOBHE KOHIIA TPETHETO
yJieHUKa; cpeau ocobeit u3 p. Horena (M3y4yeHHBIX
Ha BHEIIHIOIO MOP(OJIOTUIO M MCIIOJb30BAaHHBIX
JUTSL KpaHUOJIOTMYECKOTO aHaju3a) Tonbko y 14.3%
CaMIIOB IUTACTMHKA Ha JIEBOM IIJIaBHUKE HE JOCTH-
rajia KOHIIa YeTBEPTOTO YJICHMKA, a 3aXOA1JIa 3a M0~
JIOBUHY TIITOTO U Aanee (10 KOHIIA BOCHMOIO 4iIe-
HUKa) y 52.4%; Ha TpaBOM IUIaBHMKE IJIACTUHKA
He HOCTUraja KOHIAa 4eTBEPTOro wieHUka y 9.4%
CaMIIOB, a 3axoAuJja 3a MOJIOBMHY IISITOTO U Jajiee
y 59.4%. MopdomeTprueckue MpU3HAKA U3Y4YeH-
HEBIX 0co0eit TIpencTaBieHbl B Tab. 2, 3.

Y 5K3eMIUISIpOB C COXpaHUBILIEHCS IMUIMEH-
TauMeir oOmuii (GoH Tena OeXeBbI ¢ TEMHBIMU
KOPUYHEBbIMM TIITHAaMHU, OOpa3yloIIMMU Xapak-
TepHbIE TOJIOCHI TUTMEHTAllMd — 30HbBI [ambeT-
Thl. Menkue KparnuHKY MepBoit 30HbI pa30pocaHbl
MEXOYy MSTHAMU CEePeIUHbl CIIUHBI, OITyCKAaIOTCs
YyTh HUKE U TSIHYTCS [TOJIOCOM 10 Hayajia XBOCTOBO-
ro ImjaaBHuKa. BTopasi 30Ha mpencTaBieHa HEKPYII-
HBIMU TISITHAMM TIPSIMOYTOJIbHOM WMJIM OBAJIbHOM
(opMBI, HEPENKO CAUBAIOLIMMUCS IPYT C IPYTOM.
Menkue KpanMHKM TpeTbell 30HbI MepUOINYECKU
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(m)

Puc. 1. lllunoBku poma Cobitis 13 BomoéMoB Koaxuackoili HU3BMEHHOCTH, BHEITHUI BUA COOKY: a — caMka SL 72.0 mm 3SMMY
P-24570, p. Horena; 6 — camen; SL 56.5 mm 3MMY P-24570, p. Horena; B — camka SL 44.0 mm 3SMMY P-24569, p. Oxapkanu;
r — camenr SL 44.0 Mm 3MMY P-24566, p. Cena; 1 — camka SL 82.5 mm 3SMMY P-24566, p. Cena; e — camka SL 69.0 Mm 3SMMY
P-24570, neorun Cobitis osurgeticus, p. Hataneou.
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Puc. 2. lllunoBku poma Cobitis n3 BogoémMoB Koixuackoit HU3BMEHHOCTH; TOJIOBa, BUI CHU3Y: a — camKa SL 82.5 mm 3MMY
P-24566, p. Cena; 6 — camka SL 69.0 Mm 3MMY P-24570, neotun Cobitis osurgeticus, p. Hatane6u. Ycuku: I — poctpajibHble, 2 —

MaKCUJUISIpHBIE, 3 — MAaHAUOYISIPHBIE.

Puc. 3. Yemys kpynHoii camku mumoBku pona Cobitis u3 p. Hore-
Ja, SMMY P-24570 SL 89.4 mm. Maciura6 3nech 1 Ha puc. 4: 1 Mmm.

CrylIaloTCcsl, o0pa3yss HelpaBUJbHbBIC TISITHA; ILIU-
pHUHA 30HbI YMEHbIIAETCS B KaydaJlbHOM HallpaB-
JICHWW, OHA KpaiiHe peaKo AOXOAUT IO OCHOBAHUS
XBOCTOBOTO IJIaBHUKA (Bcero 8% ocobeii u3 p. Ho-
rena: Apa u3 12 caM110B C COXpaHUBIIEKCSI OKPAaCKOit
U camen u3 p. Oxapkann), a 00bIYHO BbIpaXkeHa He
Jajee Hayajaa aHaJbHOTO TIaBHUKA (puc. 1). [TaTHa
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Puc. 4. Opran Kanectpunu mumnoBok pona Cobitis u3z p. Ho-
rena.

YeTBEPTOM 30HbBI BAOJb JIMHUM OOKa KPyMHbIE, 3a-
METHO KpyIMHee ria3a, ux (popmMa CUJIbHO BapbUpyeT
(oKpyriible, MPSIMOYTOJIbHbIE, [TOUYTU TPEYTOJbHbIE),
HEepeaKO OHU CIMBAIOTCS B MEpeaHell yacTu Tena,
oO1iee yucio msaTeH meHsercst or 11 go 19, yaiie
ObiBaeT 12—14 nateH. Booab cpenHeil IMHUM CITMHBI
13—21, yaie 15—16 nsareH. Y oCHOBaHUS XBOCTOBO-
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Ta6mmua 2. MopdoMeTprueckre XapaKTepUCTUKI IIUTTOBOK pona Cobitis 3 pexk Konxuackoit HU3MEHHOCTH M AGXa3uu

Konxnackasg HU3MEHHOCTD Abxa3us
Tpu3sHak Hatane6u Horena Mauapa
Camka Camku CaM1ibl Camku CaM1ibl
(n=13) (n=16) (n=15) (n=73)
TL. vm 80.2 61.0-89.4 55.2—-69.0 64.5-85.1 62.8—65.0
’ ) 75.3 £2.57 60.6 = 1.09 80.0 63.9
S MM 69.0 52.2-76.0 45.8—58.8 55.5-72.2 53.0—-55.0
’ ) 64.5+2.17 50.9+0.93 68.2 54
B% SL
aD 50.9 49.3-53.4 48.3—53.5 50.0—52.3 48.7-52.0
) 51.6 £0.39 50.7 £ 0.34 51.2 50.5
D 403 36.3—41.4 37.9—-42.9 39.6—41.6 38.9—-40.0
b : 39.4 £0.39 39.4 £ 0.31 40.5 39.6
av 519 49.4-53.7 49.4-54.7 49.6—52.3 50.9-51.1
) 52.0 £0.37 52.0 £ 0.41 50.5 51.0
ad 76.5 73.7-79.0 72.6-77.5 73.5-74.8 72.1-76.6
) 76.3+0.43 75.4 +£0.43 74.2 74.3
Ie 14.9 13.6—17.6 14.0—17.1 15.1-17.3 16.0—16.8
4 : 15.4 +0.31 154 +0.25 16.4 16.5
" 14.5 13.7-17.2 13.4—16.2 14.8—17.5 14.4—14.8
) 14.9 £0.32 14.7 £0.21 16.0 14.6
A 9.1 8.1-104 8.6—10.6 8.5-9.9 9.4-9.6
’ 9.1 £0.19 9.4+£0.13 9.2 9.5
Py 33 29.4—-34.2 26.7-33.5 30.6—32.1 30.6—32.4
: 31.6 £ 0.45 309+ 047 31.3 31.4
P 14.4 12.8—15.6 19.4-23.7 13.6—15.5 19.1-22.2
’ 14.2 £0.21 21.4+0.32 14.8 20.8
W 23 11.1-14.0 13.5—-16.7 12.4—-12.7 14.3—-15.4
) 12.3+£0.26 15.0 £0.19 12.6 14.8
D 10.6 9.4—-11.5 10.6—12.9 11.2—-12.8 1.1-11.7
) 11.1 £0.23 11.8 £0.14 11.9 11.4
4 9.0 6.7—9.9 7.9—10.7 7.8—8.8 7.6-9.1
) 8.41+0.22 9.3+0.22 8.3 8.5
WD 1.9 12.2—-15.5 13.5—-17.9 14.1-14.5 17.2—18.0
) 14.1 £0.27 16.4 +£0.34 14.3 17.6
A 112 9.9-11.9 11.7—-16.0 11.1-12.8 13.3—14.3
) 10.8 £0.24 13.6 £ 0.22 12.0 13.7
W 75 7.0—10.0 6.3-9.0 7.2-8.2 6.7-17.0
) 8.9+0.24 8.2+0.17 7.6 6.9
wm 74 7.2—10.2 6.7-9.1 7.1-8.0 5.8-7.6
) 8.5 7.8 £0.17 7.4 6.5
c 17.7 19.3-22.2 18.5-22.8 18.5-20.2 20.4-20.7
) 20.4 +£0.22 21.7 £0.29 19.5 20.6
B% c
20 41.0 35.9-47.1 35.6—46.6 40.2—42.9 36.6—38.0
) 40.2 + 0.86 39.5+0.84 42.1 37.3
18.9 14.0-21.6 17.9-24.7 18.3—20.3 18.6—23.2
0 : 17.0 £ 0.59 20.8 £ 0.50 19.2 20.4
o 50.0 48.6—60.5 46.6—62.5 50.0=54.1 45.5-53.1
b : 54.140.92 528+ L15 514 48.6
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Konxnackass HU3BMEHHOCTD AObxas3ug
IpusHax Harane6u Horena Mauapa
Cavka Camku CaMm1ibl Camxku CaMm1ibl
(n=13) (n=16) (n=15) (n=73)
1B 6.6 6.3—13.1 9.5-12.9 12.0—15.5 15.0—17.6
’ 9.1 £0.52 11.1 £0.35 13.1 15.9
1B3 13.9 12.2-21.9 15.0-25.9 15.8—21.8 18.6—19.6
) 16.7 = 0.80 19.4 +0.70 18.8 19.2
he 533 49.2—-59.8 45.5-68.5 48.2-59.4 54.6—56.3
: 53.4+0.86 53.3+1.33 53.9 55.3
io 14.8 10.4—15.0 11.2—17.3 14.1—-15.2 13.9-16.1
: 12.5+0.41 14.1 £0.55 14.8 15.0
Ie Q4.4 65.5—83.5 64.0—80.5 74.7-92.5 77.9-82.4
P : 75.4 + 1.58 711 + 1.37 84.7 80.2
41.6—49.5 59.9-77.3 42.8-49.8 59.0-71.0
lp/P=V 44.4 45.0 % 0.75 69.4 * 1.30 473 66.4
93.2—106.1 91.3—-107.9 97.3—-105.4 95.4-102.2
abjav 98.1 99.2 + 1.08 97.6 + 0.95 101.5 99.2

IIpumevanne. 7L, SL — oOwmas u ctaHgapTHas nauHa; abD, pD, aV' n aA — anTenopcajibHOE, IMOCTIOPCATbHOE, aHTEBEHTPAIbHOE
U aHTE€aHaJIbHOE PACCTOSIHUS; [pc — IUTMHA XBOCTOBOTO cTe01s1, H — HanbosblIast BBICOTA Tesa Mepe CIIMHHBIM TUIABHUKOM, /1 — BbI-
€OTa XBOCTOBOTO cTe0Jist, P—V — neKTOBeHTpajibHOE paccTosiHue; /P, [V — njivHa rpyiHOTO U OPIOUIHOTO IUIABHUKOB; /D, IA — niinHa
OCHOBaHMSI CIIMHHOTO Y aHAJIbHOTO TIABHUKOB; 4D, hA — BbICOTa CIMHHOTO ¥ aHAIBHOTO TUIABHUKOB; W — TOJIIIIMHA TeJIa Ha yPOB-
HE CITMHHOTO TUIaBHUKA, Wm — TOJILIMHA TeJla HA YPOBHE OCHOBAaHUSI OPIOLIHBIX IJIABHUKOB, ¢ — JJIMHA TOJIOBBI, A0 — IJIMHA PhLIA,
0 — TOPU3OHTAIBHBIN TUAMETP TJ1a3a, po — 3aNIa3HUIHOE PAcCTOsTHUE, /B1 — nymuHa ycuKoB 1-ii mapsl, /B3 — mivHa MaHAMOYIISIPHBIX
ycukoB (3-s1 mapa), Ac — BBICOTa TOJIOBBI HAa YPOBHE CEPENMHBI I71a3a, io — MEXINIa3HUYHOEe paccTossHue. Han yeprtoii — npenensl

U3MEHUYMBOCTHU, IO YEPTOMN — CpeHEE 3HAUEHUE U ETO OH.II/IGKa, N —4YUCJI0 UCCICA0OBAaHHBIX OC0661>'I, 9K3.

Tabmma 3. MopdoMerprueckre Mpu3HaKd, TUddepeHINPYIOMNe pa3Hble BUOL ITUIIOBOK poma Cobitis m3 pek
3aKkaBKa3bsl, B U3YUCHHBIX MAJIOUMCIICHHBIX BRIOOPKAX

Komxunckass Hu3BMeHHOCTh Amxapusi AOxa3ug
IpusHax HWurypu Xobu MemxuHUCUKATU HexBa Moxksu
CaMku Camku Cam1bl CaMku Cam1ibl CaMku CaMku Came
(n=5) (n=10) (n=2) (n=4) (n=2) (n=2) (n=2) 1
T 77.2—87.0 | 52.0—=73.0 | 54.5—66.5 | 77.2—86.0 | 62.0—65.0 67.0—78.0 77.2—82.0 631
» MM 82.4 66.2 60.5 81.7 63.5 725 79.6 :
SL. mm 66.0—75.0 | 44.6—63.3 | 46.5-57.7 | 66.7—73.5 | 52.2—-56.0 59.0—66.7 66.3—70.5 532
’ 70.6 57.1 52.1 70.1 54.1 62.9 68.4 ’
47.5-51.2 | 47.3-53.2 | 48.9—-53.8 | 48.5-51.3 | 49.4-51.8 49.7-52.0 50.2-51.4
aD/SL 497 510 514 50.3 50.6 50.9 50.8 52.6
46.1-52.6 | 50.2—54.5 | 53.3—-53.4 | 46.6—51.8 48.3-48.7 49.5-51.1
av/SL 50.4 52.9 534 495 202 485 50.3 oL
Ipe/SL 13.7—15.6 | 13.2—16.1 13.4—14.2 | 14.5-16.3 | 15.4—15.7 16.6—17.0 16.7—17.0 15.4
P 14.7 14.8 13.8 15.7 15.6 16.8 16.9 :
Ipe/c 67.8—78.0 | 64.8—82.1 | 66.4—68.8 | 71.9-84.7 | 73.5-73.9 84.1-85.5 90.8-92.6 75.2
P 73.9 73.8 67.6 80.2 73.7 84.8 91.7 )
he/e 50.8—53.7 | 49.6—58.0 | 56.3—56.9 | 49.3-57.3 | 51.4-53.0 51.3-54.6 49.2—-56.6 532
52.4 53.3 56.6 53.8 52.2 53.0 52.9 :
aD/aV 94.3—111.1 | 89.8—103.4 | 91.6—100.9 | 96.7—105.8 | 98.4—103.2 | 102.9—106.8 | 100.6—101.5 102.9
98.9 96.5 96.3 101.8 100.8 104.9 101.1 )
IIpnmeuanne. O603HaUEHUS CM. B TAOII. 2.
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ro IJIJaBHMKA B BepXHEIl 4acTU Ha KOXKe MPOJOJIro-
BaTO€ YEPHOE IMITHO, OOBIYHO COXpaHSIOLIeecs IIPU
IUTATETbHOM XpaHeHUH M CUJIBHOM TeTTUTMeHTALINN
ocobeil; B HUXKHE 4acTU OCHOBAHUS XBOCTOBOIO
IUIABHUKA Y MHOTUX PbIO HEKPYITHbIE, TEMHO-KO-
pUYHEBBIC TUTMEHTHBIC MSATHHIIIKKA 00pa3yioT 00-
Jlee WIM MeHee 3aMETHYI0 HEpOBHYIO MOJIOCKY. Ha
TOJIOBE pa30pOCaHbl MEJIKKE IISITHBIIIKI, KOTOPHIE,
CTyHIasiCh, 00Pa3yIOT XOPOIIIO BhIPAKEHHYIO TIOJIOCY
OT KOHIIA pblIa Yepe3 IMla3, a TaKKe MeHee YETKUE
MOJIOCHI BIOJIb HUKHETO Kpast KU 1 Ha KaOepHOit
KphIIKe. Meakue TISITHBIIKK BOOJb JIy4eil IIaB-
HUKOB 00pa3yIoT ITOJI0CH Ha CITIMHHOM 1 XBOCTOBOM
IUTaBHUKAX.

B 1me1om 1o BHeHmIHMM MOPQOJIOTMYSCKUM Xa-
paKTepHUCTUKAM 1 OOIIei OKpacKe Tela KOJIXUICKIE
IIMITOBKM OYEHb ITOXOXM Ha IIUIIOBOK AKapuH,
oTHocsmuxcst K Buny C. satunini. OgHaKo, corjac-
HO HamuM JaHHbIM (BacunbeBa, Bacunbes, 2023),
y C. satunini, B OTIINYME OT KOJXUICKHUX IIUIIOBOK,
OTHOCHUTENIbHASL IJIMHA XBOCTOBOIO CTeOJII OOJIb-
we: Ipc Bappupyet ot 13.9 no 18.3% SL (B cpenHeM
15.5-16.8%) n ot 71.9 no 105.3% nIWHBI TOJOBHI
(B cpemeM 73.7—85.8%) (tabn. 3; Bacunnesa, Ba-
cwibeB, 2023); cuabHee CIBUHYT K XBOCTY CIIMHHOM
IUIaBHUK, HAadyaJl0 KOTOPOTO IPMMEPHO Ha OTHOM
YPOBHE C OCHOBAaHMSIMU OpIOIIHBIX IIJIABHUKOB
WJIM 9yTh BIIEpEIU HUX WIN Jaxe YyTh I03aaH, CO-
OTBETCTBEHHO, COOTHOIICHHUE aHTEeOOPCaIbHOTO
M aHTEBEHTPaJIbHOIO paccTossHuil 61u3ko K 100%
(Y KOIXUICKMX ITUTIOBOK CITMHHON IIJIABHUK OOBIK-
HOBEHHO HaUYMHAETCSI 3aMETHO BIIEpeI OCHOBAHUS
OpPIOLIHBIX IIJIABHUKOB, M COOTHOIIEHME aHTEHOp-
CaJJbHOTO M aHTEBEHTPAJbHOIO PACCTOSHUI, KakK
npaswio, MmeHee 100%). Kpome storo, y C. satunini
HEpEIKN 0COOU C TYIbIM, Cpe3aHHBIM BIIEPEIU PhI-
JIOM, He 0OHapyXeHHbIE Y KOJXUACKUX HTUTTOBOK.

VY BrnepBbIe M3YYEHHBIX HAMH IIUMIIOBOK M3 BO-
T0E€MOB AOXa3MM CIMHHOM TNTABHUK HAYMHAETCS Ha
YPOBHE OCHOBaHUI1 OPIONIHBIX IUIABHUKOB WJIU YyTh
BIIEpEIN HUX, 1 COOTBETCTBEHHO COOTHOIIIEHNE aH-
TENOPCAIIbHOIO U aHTEBEHTPAJbHOIO PACCTOSHUIA
6m3ko K 100%; XBOCTOBOI cTebeNb yYIIMHEHHBIIA:
Ipc Bappupyert ot 15.1 no 17.3% SL (B cpenHem 16.4—
16.9%) u ot 74.7 1o 92.6% navHbBI TOJIOBHI (B Cpel-
HeMm 80.2—-91.7%) (tabu. 2, 3); rojoBa yKOpodyeHa:
Jaxe y MEIKMX 0coOeil e€ mIMHa He MPEeBBIIIAeT
20.7% SL; maHOuOYISIpHbIC YCUKU Yallle 3aXOAiT 3a
nepenHuit kpaii masa (y 75% ocobeii u3 p. Mava-
pa 1y camuia u3 p. MokBH); IUIACTUHKA IITUPOKOTO
opraHa KaHecTprHU JOCTUTAET MSTOTO—IIOJIOBUHBI
IIECTOrO YJICHUKOB IPUKPEIUIEHHOTO JIyda. Y BceX
M3YYEHHBIX 0CcOo0eil TpeTbsl 30Ha I'aMOeTThl y3Kasi
(y Xomxuackux muioBoK u C. satunini 9acTo B IIe-
pemHeil JyacTu IIMpOKasi, MPEBHIIIAET MO IIMPUHE

BTOPYIO 30HY), KpailHe peaKo JOXOIMUT 10 OCHOBa-
HUSI XBOCTOBOTO IUIaBHMKA, OOBIYHO HE JOCTUTAeT
HayaJjia aHaJIbHOro raBHuKa (75% npo6sl u3 p. Ma-
yapa); BOOJb CpeaHeil JUHUM Ooka y Hux 13—19,
vamie 16 win 18 nateH, BOOJb CepeIUHbI CIIMHBI —
14—25, yame 16 msaTeH; Yy OCHOBaHUS XBOCTOBOTO
IUIaBHMKA MWHTEHCUBHOE OBaJIbHOE YEPHOE IISITHO
B BepXHEM YacTU M y3Kasl CKOOKa 13 CIUBAIOIINIXCS
MEJIKUX MSATeH — B HYUKHEH (puc. 5). [To octanbHbIM
XapaKTepUCTHUKaM a0Xa3CKUe IIUIIOBKM CXOIHBI
¢ xonxuackuMmu u C. satunini. IIpu 3ToM Mo psiay
XapaKTePUCTHK, MPEXKIE BCErO MO OTHOCHUTEIHHOM
IUIMHE XBOCTOBOTO CTEOJISI, COOTHOLICHUIO aHTe-
JOPCATbHOIO M aHTEBEHTPAJIbHOIO PACCTOSHUA,
HaJlM4MIo Y3KOi TpeTbeil 30HbI I'aMOeTThbI, OObIU-
HO He AOCTUTralollIeii Hayaia aHaJbHOIO TJIAaBHUKA,
abxa3ckue IUIIOBKU cxoaHbl ¢ Bunom C. fanaitica,
HaceJsomuM d6acceitHbl pek JHectp, FOxxHbI byr,
Huenp, Ooutounas, Kanka, lon u Kyboans (Bacu-
nbeBa, Bacuabes, 1998).

Kpannonomqecme XAPAKTEPUCTUKH HIUIOBOK
Konxuackoii HUI3MEHHOCTH

OOmuMit BUI Yepera 1 ero KOCTel Y M3y4eHHbBIX
munoBoK u3 p. Horena mpencrasieH Ha puc. 6, 7.
[NpyHIUNMATEHBIX OTIIMYMI 3THUX IIUIIOBOK OT U3-
YUEHHBIX paHee BHIOOPOK BHUOOB IIMUIIOBOK 3aKaB-
ka3bsa — C. satunini, C. saniaen C. derzhavini Vasil’eva,
Solovyeva, Levin et Vasil’ev, 2020 (Vasil’eva, Vasil’ev,
2020; BacunbeBa, Bacunbes, 2023) — B hopme uiu
OTCYTCTBUHM TeX WJIA MHBIX 3JIEMEHTOB Uepelia He Ha-
omomaercs. OQHAKO BBISIBJICHBI 3aMETHBIC Pa3InuusI
B OTIEJIbHBIX IIPOITOPLMSIX HEMPOKPAHHUS M HEKOTO-
pbix KocTeit. Tak mmmoBku u3 p. Horena xapakTre-
PU3YIOTCS CaMbIM HHU3KUM YeperioM: HamOOJIbIIast
BBICOTA Yepera y HUX He IpeBbiaet 29.6% IuHbI
ocHoBaHus yepena (Tabj. 4), a B BbIOOpKax mepe-
YHCJICHHBIX BUIOB CpeoHNe 3HAUCHMST HAanOOIbIICH
BBICOTHI Ueperia BapbyMpyloT B AMana3oHe ot 28.4 1o
34.8%, ipu aToM ¢ Beibopkamu C. satunini v BLIGOP-
koii C. derzhavini uz TOMIMCCKOro BOAOXpaHUIUIIA
HaOJIIOJaeTcss XMUaTyc: 3HaYeHUs! MpH3HAKa B 3TUX
BbIOOpKax — 31.6—36.7%. Ilo BeicoTe uepemna B 00-
JIACTU 3TMOMIHOTO OTIENa Pa3IMIusl TOCTOBEPHEI,
HO cjabee BBIPAKCHBI: B OTIIMYME OT IIUIIOBOK U3
p. Horena cpennue 3Ha4eHMST BBICOTHI STMOUIHOTO
otnena y C. satunini u C. derzhavini n3 Tonnmmccko-
ro BOIOXpaHWIMILA U3MEHSIIOTCS B mpeaenax 22.8—
23.9%, nexanux 3a OOLIMM TUAra30HOM U3MEHYM-
BOCTH Y IIUITOBOK p. Horexa.

Ewme 3amerHee BbIpaxkeHbl pa3inydusl MO OTHO-
CUTEJIbHOM IIMPUHE HEUPOKpPaAHMS: Y IIUIIOBOK U3
p. Horena oH Ha Bcex ypOBHSIX CYIIECTBEHHO YKe,
YeM y IPYyTUX BUIOB IIUMOBOK 3aKaBKasbs (Tad. 4,
puc. 6). B pa3HbIXx BEIOOpPKaxX 3TUX BMIOB IIMPUHA
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Puc. 5. lllunosku pona Cobitis u3 p. Mauapa, Adoxasus, 3SMMY P-24575, BHelHuit Bun cooky: a — camka SL 72.0 MM, 6 — camelr

SL 53.0 mm.

yeperna Ha YpoBHe sphenotica BappupyeT oT 25.2 10
38.7 (B cpenneM 29.8—35.3)%, mupuHa Ha ypOBHE
ethmoidalia lateralia — ot 16.8 mo 28.0 (B cpenHem
21.1-24.5)%, a Ha ypoBHe pterotica — 34.5—47.6
(B cpenem 37.7—45.1)%, cOOTBETCTBEHHO B 0OJIb-
LIMHCTBE CIyJyaeB HAOMIOOAETCS XUATYC MEXIY 1M -
noBkamu p. Horema u npyrumm Bumamu. Kpome
9TOro, y IMIOBOK p. Horena B cpenHeM MeHbIie
JUIMHA TEMEHHOI'O OTBEPCTUS Yepera: B BhIOOpKax
C. satunini, C. saniae n C. derzhavini cpenHue 3Ha-
yenus — 19.8—-26.3%, y C. satunini — 25.7—26.0%,
9TH 3HAYEHUs JIexKaT BHE TMaNa30Ha U3MEHYMBOCTU
npu3Haka y munoBok p. Horena.

I1o psiomy KpaHUOJIOTMYECKUX MHICKCOB BhISIBIIC-
HbI 3aMETHbBIE JOCTOBEPHBIC Pa3IMUMsI MEXIY IIH-
noBkamu p. Horena u Beioopkamu C. satunini. Y oco-
Oeil 13 M3ydyeHHbIX BHIOOPOK 3TOTO BUA B CPEAHEM
Oosbllle OTBepcTUsl Ha occipitale laterale (11.0—
12.5%), nnuHa mepenHeid yactu hyomandibulare
(68.2—68.5%), MeHbIlle OTHOIICHUE BBICOTHI OT-
pocTKa K BbicoTe KocTu maxillare (67.6—69.4%).
B Hauboubieit creneHu mumnoBku u3 p. Horena ot-
nuyatotes ot C. derzhavini: y mociaenHero Buga 00-
Jiee BbICOKoe operculum (BbICOTa KOCTH BapbUpyeT
ot 57.3 mo 79.5, B cpenHem 65.5—68.5%), nuHHEee
ero nepenHss yacth (83.7—107.9, B cpenHem 93.8—
98.8%), mmpe pracoperculum (11.0—20.0, B cpenHem
15.4—16.1%), MeHbIIIe OTHOIIIEHUE BBICOTHI OTPOCT-
Ka K BbicoTe KocTu maxillare (51.4—85.7, B cpenHem
58.5—74.4%). B nienom KpaHHOJOTUYECKast TUBEP-
reHums mwumnoBok p. Horena ot C. satunini, C. saniae
u C. derzhavini mpeBbIlIaeT yPOBEHb TUBEPreHLIUN
MEX1y 3TUMU BUIAMU.
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CrpyKTypa KapHOTHIIA KOJIXUIACKHX IMIMIOBOK

Kapuorun munosok p. Horena BkiiroyaeT B aAu-
wiongHoM Habope (2n) 50 XpoMOCOM, M3 KOTOPHIX
4 TTapbl MeTaLIEeHTPUUYECKUX (M), 7 Imap cyoOMeTalreH-
Tpudeckux (sm) u 14 map cyOTesa0- 1 aKpOLEHTPU-
yeckux (sta) xpomocoM (puc. 8). Yucio xpomoco-
MHBIX T1ed (NF) 72. BTOT KapuoTUI CyleCTBEHHO
ommyaercss ot Kapuotuna C. satunini OONBIINM
YUCJIOM ONHOIUIEYMX XPOMOCOM U, COOTBET-
CTBEHHO, MEHBIIUM YUCJIOM XPOMOCOMHBIX IIJIEY:
y C. satunini 24 sta u NF = 76 (Bacunbes, 1995; Ba-
cunbeBa, BacuiabeB, 2023). Ilo obmieit cTpykType
KapUOTUIIa K KOJIXMICKUM IIUIOBKAM OJIvKe 00u-
Talonie B 6acceiftHe Kacrmitckoro mopsa C. saniae
u C. derzhavini, y xotopbix 1o 30 stau NF = 70 (Ba-
cubeB, 1995; Vasil’eva et al., 2020).

®DuioreHns 3aKaBKa3CKUX IUNOBOK pona Cobitis

CornacHo ¢unoreHeTnyeckomy naepeBy COI
MTIHK, n3ydyeHHble BUIOBI IIMITOBOK MOAPA3ALsi-
I0TCsI Ha ABe Kiaanabl (puc. 9): A) eBponeiicko-yepHoO-
MOPCKYIO, BKJIIOUAIOIIYIO0 3aKaBKa3CKUX HIUTTOBOK
BOCTOYHOTO Tobepexbss YepHoro mops (C. satunini
sensu stricto Amxapum M KOJXUACKME M abxas-
CKH€ TOIMyJISIIMY, 0003HAaYeHHbIE Ha PUCYHKE KakK
C. osurgeticus), (hakKTUYECKH HE pPa3INYaIOLINXCS
mexay coboii mo MTJIHK, a Takxke 0ObIKHOBEHHYIO
mwunoBky C. taenia n3 BogoémoB EBpornbl (I'epma-
Hus, LIBenus) u nonckux munoBok C. tanaitica u3
Jlona; B) kacniuiicKyro, BKJIIOYAIOIIYIO0 BOCTOYHO3a-
KaBka3ckue BUnel C. derzhavini, C. saniae n ipaH-
ckuii Bun C. faridpaki. Tlpu 9TOM ceCTpUHCKOM JIN-
HUel 3amajHO3aKaBKa3CKMX IIUIMOBOK SIBJISIETCS
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Puc. 6. Yepemna munosku pona Cobitis u3 p. Horena, ninHa ocHoBaHus 13.0 mum (a, 6) u C. derzhavini u3 MuHre4aypcKoro Boio-
XpaHWINIIA, JJINHA ocHoBaHus 11.5 MM (B, T); BUI: a, B-CBepXY, 0, I — COOKY. / — TEeMEHHOE OTBepCTHE, 2 — OTBEPCTHE Ha occipitale
laterale, 3 — cyOOpOUTAIBHBIN ILIUII.
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ITpusHak Camitel (n = 17) Camku (n=17) ITpusHak Camitel (n = 17) Camku (n=17)
TL, MM % % B% niunbl KOCTH
53.0-62.0 51.0-78.5 78.8—114.8 89.7—111.0
SL, MM 57.0 671 hPm 99.6 + 2.17 97.8
9.3-110 9.0-13.0 40.4—61.6 46.8—59.1
CrL, MM 10.1 1.1 hD 512+ 1.03 515
60.3-81.3 72.6-87.4
B% CrL rD 734+ 1.31 78.4
s 25.2-29.6 25287 |, o 45.9-58.8 46.8-59.7
278 %031 26.6 54.0 + 0.95 54.0
17.4-21.4 16.0-22.2 54.4-75.5 54.7-68.3
Heth 19.4 + 0.24 18.6 IH 61.4 + 1.46 59.3
24.8-30.1 23.7-27.8 72.7-94.7 79.2—100.0
sSph 272 £ 0.44 25.8 hl/h2Mx 848+ 214 87.2
30.7-36.1 30.5-34.5 88.9—116.2 91.7-128.9
sPt 3341037 322 byaSorb 1033+2.22 3.3
15.8-20.8 17.0-20.4 72.2-80.5 75.0—80.3
sEth 181£037 19.0 iSorb 77.5 % 0.58 78.0
16.7-22.8 16.0-24.1 11.4—17.0 3.6-20.1
n 19.2+0.38 184 sSorb 14.5 £ 0.47 2.4
74-11.8 8.3-1L1 10.9-15.7 12.9-15.9
12 9.8+ 0.28 9.3 wcl 13.6 + 0.39 142
20.6-26.5 20.4-25.2 23.0-36.7 27.0-33.7
Lorb 238+ 0.48 2.6 Wi 32.5+0.84 29.7
B% nnvHbl KocT B% nnvHbl Beeit TutacTMHKY opraHa KanectpuHu
0 43.7-56.1 05-513 | oo 40.7—-52.4
P 50.6 + 0.80 53.4 46.1 £ 0.90
o 76.3-85.8 828939 | 40.8-50.8
P 82.2+0.77 86.3 46.7 +0.76
14.2-22.6 15.0-23.5 36.5-54.4
hSop 20.2 £ 0.61 19.2 ICanl 46.0  1.16
61.1—100.0 65.6-86.5 36.9-53.8
h1/h2lop 79.7 + 3.06 76.2 ICanr 471+ 131
o 10.3-16.9 9.0-16.7 . 914 7-13
P 12.8 +0.34 12.9 p 11.0 £ 0.33 10.4
. 22.5-35.9 250-333 | o 8- 13 7-13
P 28.3+0.95 27.5 p 10.6 + 0.40 10.3

IIpumevanne. CrL — mivHa ocHOBaHUs yepena, HAmax, Heth — Han0OoIblast BBICOTA Yepelia U BBHICOTA €To MepeaHeil yacTu; sSph,
sPt, sEth— mpuHa yepena Ha ypoBHE COOTBETCTBEHHO sphenotica, pterotica u ethmoidalia lateralia; 1f1 — nimHa TeMEHHOIO OTBEP-
ctud, Lf2 — nvuHa oTBepcTHs Ha occipitale laterale, Lorb — nmvHa opoutsl; #0p, [Op — BeICOTa W JUTMHA TIEPEIHETo Kpas operculum;
hSop — BeIcOTa suboperculum, /1/h2lop — oTHOIIIEHWE BBICOTHI MEepenHeit yacTu interoperculum K BBICOTe 3amHeit yactu; whPop,
rPop — mmupuHa u paccTosiHue 10 OTpocTKa pracoperculum; #Pm — Bbicota praemaxillare; 4D, rD — BbicoTa U pacCcTOSIHUE 10 KOHIIA
orpoctka dentale, wH, [H — mivpuHa v JyinHa riepenHeit yactu hyomandibulare; #1/h2 Mx — oTHoOlLLIeHHE BEICOTBHI OTpocTKa maxillare
K BBICOTE KOCTH, b/aSorb — OTHOILIEHNE PACCTOSIHUSI 10 OOKOBOIO BBIPOCTA K PACCTOSIHUIO OT OOKOBOIO BBIPOCTA 0 HAPYXKHOTO
IIUIIa Ha cyOopOUTaIbHOM 1uune, [Sorb — paccTosiHUe A0 BEPIIMHBI HAPYKHOTO IIUIIA, SSorb — riyOMHa BbIPE3KM Y OCHOBAHMUS
HapyXXHOTO IuIa cybopouranpHoro muna, wC/, WCl— mpuHa BepxHeit yacTu 1 Hanbosbinas mupuHa cleithrum; wCanl, wCanr —
LIMPHUHA IUIACTUHKYU opraHa KaHecTpuHM J1eBOro U IpaBoro IiaBHUKOB; [Canl, [Canr — njivHa HapyXHOI CTOPOHBI opraHa Kame-
CTPUHM JIJISI JIEBOTO M MPABOTO MIaBHUKOB; phTl, phTr — 4uciio ITOTOUHBIX 3yOOB Ha JIeBOM U MpaBoit KocTsax. OcT. 0603HaYeHUST

CM. B Ta0JI. 2.
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C. taenia, a He reorpaduuecku 6osiee OJIM3KUI BUIL
C. tanaitica. Bunpl BBIIEIEHHOTO HAMU KOMILIEKCa
C. satunini—C. satunini sensu stricto 1 KOJIXUACKO-a0-
Xa3CKMe IIUTOBKU COCTABIISIIOT OMHY JIUHUIO, OoJiee
TOT0, M CBOMCTBEHHBI OIHU 1 T€ XK€ TaIlJIOTHUIIHL.

OBCYXIEHHUE

IIpoBenéHHble  CpaBHUTEILHO-MOpPGOJOruue-
CKUI M KapUOJOTMYECKWI aHaJIu3bl CBUAETEb-
CTBYIOT B MOJIb3y TOTO, YTO IIUITOBKU Koyxuackoit
HU3MEHHOCTU TPEICTaBJISIIOT CaMOCTOSITEIbHBIN
BUJ, BHEIIIHE Oo4yeHb moxoxuii Ha C. satunini, HO
CYILIECTBEHHO OTIMYAIOIIUIACS OT 3TOr0 W APYTUX
BUAOB 3aKaBKa3bsl IO COOTHOIIEHUIO B KapHUOTHUIIE
OTHOIIJICYMX U JBYILJIEYMX XPOMOCOM U, COOTBET-
CTBEHHO, IT0 YMCJIY XPOMOCOMHBIX ILJIEY; IO POy
MPOIOPLUUIA HEUPOKPAHUS U KOCTEN Ueperna, a Tak-
K€ 0 COBOKYITHOCTHU BHELITHUX MOP(OIOTUYECKUX
XapaKTepUCTUK U ocobeHHoCTel okpacku. OTCyT-
ctBue paznuuuii mo MTAHK-Mapkepy mexny 1iu-
noBkamu Komnxuackoit HusMeHHoctu u C. satunini
HE OMpoBepraeT 3TOT BBIBOM, a IpeAroiaraer He-
00XOIMMOCTb JATbHEUIIINX UCCASTOBAHUIA TTOMYJIS -
1M1 BOCTOYHOTO Mobepexbs Ye€pHoro Mopsi ¢ uc-
MOJIb30BAaHMEM IIIMPOKOTO Habopa TeHETUYECKUX
MapKepoB, MPEKIe BCErO SIePHBIX TEHOMOB.

Cpenu apyrux NpuMepoB HU3KOIO YPOBHS pas-
JUYUM 1O MMTOXOHAPUAIBHBIM TEHOMAaM MEXIy
pasHBIMM BUIAMU, COOTBETCTBYIOLIUX BHYTPUBU-
JOBOMY YPOBHIO M3MEHUMBOCTU y IPYIMX BUJIOB,
CJeayeT OTMETUTh OCETPOB, CaxaJIMHCKOTO Acipenser
mikadoi Hilgendorf, 1892 u 3enéHoro A. medirostris
Ayres, 1854 (Illegrko, 2017). Ha ocHoBe mosy4eH-
HBIX pe3yasTaToB aBTop orMmevaer (Illempko, 2017.
C. 146): “... U3BECTHO, YTO OZHO3HAYHBIX IPABUJI
10 YCTAHOBJIEHUIO TAaKCOHOMMYECKOTO paHra IJis
OJIM3KOPOACTBEHHBIX, HO HE UIAECHTUYHBIX U T€O-
rpacu4ecKy 30JUPOBAHHBIX ITOIYJISILIUIA HE CyIIe-

MXXX ¥ 2xn xx
1 2 3 4

NEK AX =B AR
7 8 g 10

Al A~ an

13 14 15 16

‘_..- ——

20 21 22

e e, Py, -t oly

23

Puc. 7. Koctu yeperna munoBku pona Cobitis u3 p. Horena:
op — operculum, pop — praecoperculum, iop — interoperculum,
sop — suboperculum, cl — cleithrum, pm — praemaxillare, mx —
maxillare, d — dentale, hy — hyomandibulare, sb — cybopouTanb-
HbIi mun. Maciura6: 1 M.

cTtByeT. YacTo 3TO pelnaeTcs MyTéM KOHCeHcyca Mo
COBOKYITHOCTH MMEIOIIMXCS TaHHBIX . B cirygae ca-
XQJIMHCKOTO 1 3€JIEHOTO OCETPOB, XOTSI TUIIOTETUYEC-
CKMi1 BO3pACT MX pacXoxKIAEHMs M coKkpaTucs ¢ 9.60
10 0.16 maH aet (Ienpko, 2017), cinenyer OTMETUTD,
YTO 3a YKa3aHHBIN TTeproa OHU TOCTUTIIN TITyOOKOit
MUBEPreHIIMU 10 CTPYKTYPe KapUOTUIIOB (Y IIepBO-
ro Buga 2n = 262 £ 4, NF = 342 £ 4, cpenu nnepBbIX
20 map KpyHHBIX OBYIUIEYMX XPOMOCOM HE MeHee
9 map sm; a y Broporo 2n =249 £ 8, NF =345+ 8
n He Oomee 4 map sSm), BHEIIHEW MOpPQOJIOTUHN
(y TlepBOro Buma He 0ojiee JEBITH OPIOITHBIX JKydeK
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Puc. 8. Kapuotumn munoBok pona Cobitis u3 p. Horena: m — Mera, sm — cyome-
Ta, sta — CyOTeJI0 U aKPOLIEHTPUIECKIE XPOMOCOMBI.
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B 1/100

1/86

1/100

1/98

0.97/77

C. faridpaki, Wpan, KY476335

I: A
C. derzhavini, Kypa, Asepbaigxan, MK506174 C €

Cobitis

C. saniae, Apakc u Kypa, KP050509

C. tanaitica, Oox, Poccua, MH795406

C. osurgeticus, PuoHn KP050504, Hatanebu,

‘r‘. satunini, MeaxWHUCUKaNW
Cynca, Oxapkanu, Mayapa, Mokeu

C. osurgeticus, Cynca

C. satunini, lexsa

C. satunini
complex

—— C. satunini, fexsa

C. osurgeticus, HataHebun*

1/100

0.006

C. osurgeticus, Cena

C. taenia, Weeuwnn, K1128460
0.9?/?9|
C. taenia, Nepmanua, KM286530

L C. osurgeticus, Puonw, KP0O50519

C. taenia

Puc. 9. KoHceHcycHoe duoreHeTMUECKOE IepeBO, TTOCTPOSHHOE MeToioM OaiiecoBckoil BepositHocTu (BI) Ha ocHOBe Habopa
nanHbIx COI nnst munoBok Cobitis 3akaBKa3bs M BUIoB, oouTtawonumx B Upane u BoctouHoit EBpone. B y3nax nepeBa no yepThl

YKa3aHbl 3BHAYCHUA al'[OCTepI/IOpHOIL/'I BE€POATHOCTHU JId METOAA BI,

ITOCJIC YEPTHI — 3HAYCHUA 6yTCTpena JJ1d METOJa MaKCUMaJIbHOI'O

npasnorono6us (ML). Knanbr: A — eBponeiicko-yepHoMopckas (¢ monkianoit Cobitis satunini complex), B — kacrimiickast; *HeoTnn
C. osurgeticus. J11s1 OTIENbHBIX BUIOB YKa3aHbl UMEIOIIMECS B MEXAyHapoaHo 6a3e naHHbIX [eHb6aHka (https://www.ncbi.nlm.nih.
gov/) HoMepa rocienoBareibHocTelt reHa COl. MaciTab JIMHBI BETBe# yKa3aH B OXKMIAaeMbIX 3aMeHaX Ha CaiT.

1 00b1gHO MeHee 20 kabepHBIX TBIUMHOK, a y BTO-
poro OOBIYHO Ooyiee JEBATHU OPIOUIHBIX KY4YeK
n 20 >xabepHBIX THIYMHOK, HAOJIOMAIOTCS TaKkKe
pa3nuuus IO TOJIOXEHUIO YCUKOB), CONEPXKAHUIO
JAHK un anneabHOMY cocTaBy MUKPOCATEIIUTHOTO
nokyca Afu-34 (Vasil’eva et al., 2009). ITockojb-
Ky 3TU BUIbl OCETPOB SIBJISIIOTCS COBPEMEHHBIMU
TETPAIUIONIAMHU AJUIOIIOUAHOIO IIPOUCXOXKICHUS
(Vasil’ev, 2009), oHM MOryT MMeThb OOMHAKOBBII
(M oueHb OJU3KUI) MUTOXOHIPUATLHBIN TEHOM,
YHACJICIOBAHHBIN OT OOIIEr0 MaTepUHCKOrO BUA.
Mg munoBok pona Cobitis TakKe ObLITN BBISIBIICHBI
JOUTLIOMIHO-TIONIUIUIONIHbIe oTHoleHus1 (Bacu-
JIbeB U 1p., 1999), BciencTBue 4ero 0OIbIIOE CXOI-
CTBO MUTOXOHIPUATbHBIX TEHOMOB JUISl HEKOTOPBIX
BUJIOB BIIOJIHE BEPOSITHO.

B nonb3y o6ocobneHHOCTH umnoBok Komaxum-
CKOIf HUBMEHHOCTH OT IIUIIOBOK AJIKApUM CBUIIC-
TEJIbCTBYET OPUTMHAJIbHAS CXeMa ILIEHTPOB BUOO-
Boro paszHooOpasus (HaBuabsgH, 2008 — muT. 110:
AbnypaxmanoB, 2017), pa3paboTaHHas s A0J-
TOHOCUKOB pona Plinthus. BblgeaeHo TNSIThb LieH-
TpoB: 1) 3anagHo-KaBka3ckuii, oxBaTbIBaeT TEPPU-
Topuio AOXa3uu 1 COIpeaeTbHbIE TOPHBIC MACCUBBI

BOITPOCBI UXTHUOJIOT N Ne 2
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B KpacHomapckom kpae u Munrpenuu; 2) lleH-
TpanbHO-KaBKka3ckuii, 3amamHas 4acTb KOTOPOTO
LIEJTMKOM JIEXKUT B 3akaBKasbe (MuHrpenus u Csa-
HETHsI), a BOCTOYHAsI, pacroyIoXeHHass Mexay Ma-
MUCOHCKUM M KpecToBbIM IlepeBajiaMu, BKJIIOYAeT
TeppUuTOpUI0 MO 00e cTOopoHbl BomopasmenbHOTo
xpe6Ta; 3) Boctouno-KaBka3ckmii, BKIIFOYaeT TOPBI
Harectana m AsepbaitmkaHa; 4) Manoa3uaTckmii
(IMonTunitcko-KaBka3ckuit), pacriojiokeH Ha CThI-
ke Ilontmiickoro xpeb6ta B CeBepo-BocrouHoit
Typuum n rop Ha roro-3amage Manoro Kaskasa; 5)
EBponetickuit, Haxogutcss B obinactu FOmmiickux
Ab U COCEIHUX C HUMU TOp ceBepHee AIpUaTu-
YECKOIo MOPSI. DTU LIEHTPHI pa3INYaroTCsI BUTOBBIM
pa3HoOOOpa3ueM, COCTaBOM BMIOB U IIpedIiojara-
eMBIM TIpoucXoxaeHueM ¢ayH (AOmypaxMaHOB,
2017). BepxoBbs peK, HaceJEHHBIC TTOMYISLINSIMUI
munoBok Konxuabl, npuHaanexar K LleHTpaabHO-
KaBkazckomy LIEHTpY, a TONYJSIUUSIMU AIKapuu —
K Manomy KaBkazy. Cpeny MIEKOITUTAIOIINX MOX-
HO OTMETUTh KaBKa3CKOIO PHAEMMKA — IIpOMeTee-
BY IOJIEBKY Prometheomys schaposchnikowi Satunin,
1901, xoTopasi orpaHMYeHa B CBOEM pacIIpoCTpaHe-
HUM 3amnanHoi nonoBuHoM ImaBHoro Kaskasckoro
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XpeOTa ¥ ceBepHBbIM CKJIOHOM [ ypuiicko-AmkapcKo-
ro xpebrta (boopuHckumii, 1951), T.e. uMeeT pacnpo-
CTpaHEHUE, CXOMHOE C KOJIXUACKMMU IIUMTOBKAMMU.

KaBkasckas canamaHapa u3z Agxxapuu B OKpecT-
HocTsax barymu Oblia onmucaHa B cTaTyce 0co00-
ro monBuma Mertensiella caucasica djanaschvilii
Tartarashvili et Bakradze, 1989, BanmmmHOCTBH KO-
Toporo ocmnapuBaiud. OmHAKO, COITIAaCHO aHaIu3y
M3MEHYMBOCTU reHa umrtoxpoma b MTIHK, cama-
MmaHapa Ha KaBkase mpencraBieHa IByMs (pUIeTH-
YECKUMHU JIMHUSIMM, COOTBETCTBYIOIIMMM Pa3HBIM
BUAAM, KOTOPbIE HE3aBUCHMO 3BOIIOLIMOHMPOBAIIH,
BO3MOXHO, ¢ HIXXHETO InroneHa. OnuH M3 3THX
BUIOB HacensieT lleHTpanbHylo Ipy3uro B paiio-
He T. bopxxomu, a Bropoit — KOro-3anmagnyio Ipy-
3uio (= Amxapus) u Ceepo-Bocrounyio Typruro
(Tarkhnishvili et al., 2000). Cpenu psIO aprymeHTa-
MU B ITOJTb3y 000COOJIEHHOCTH MPECHOBOMHBIX (DayH
Konxuapl 1 Amxapuu sIBASIOTCS HETaBHUE ONMca-
HUSI IBYX HOBBIX BUIOB. M3 MPUTOKOB HMKHETO Te-
yeHus p. Yopoxu (= Coruh) B Typuuu omnuvcan HO-
BBII BuA ieckapst Gobio artvinicus Turan, Japoshvili,
Aksu et Bektas, 2016, nuddepeHunpyembiii aBTo-
paMu OT meckapeil p. Puonu, mmeHTMdUIIUpYE-
MBIX UMU Kak G. caucasicus Kamensky, 1901, mo
COBOKYITHOCTH MOP(OJIOTHYECKUX XapaKTePUCTUK
(Turan et al., 2016). K HacTos1ieMy BpeMeHU MEXITY
STUMHU ABYMSI BUAAMMU TECKapeil BBISIBICHBL U CY-
IIECTBEHHBIC T€HETUYECKME pa3Indyus Ha OCHOBE
aHaJIM3a M3MEHYMBOCTU YYacTKa MUTOXOHIPHUAJIb-
Horo reHa nuroxpoMoxkcunasbl (COI) (Epitashvili
et al., 2020). Hosriii Bun ronwsua Oxynoemacheilus
phasicus Freyhof, Kaya, Epitashvili et Geiger, 2021
oOHapy:KeH JUllb B bacceitHax pek Puonu u MHry-
pu (Freyhof et al., 2021). OH mpuHamIEXUT K 000-
COOJIEeHHON (UIIETMYECKO MUWUTOXOHIPUATIBHOMN
mmaun (COIl) 1 TnarHoCTUpyeTCs OT JPYroro BUIA
BOCTOYHOTO IModepexbst YEpHOro Mopsi, ONUCaHHO-
ro u3 p. Yopoxu B Typuun (O. cemali Turan, Kaya,
Kalayci, Baycelebi et Aksu, 2019), Mo cOBOKyIHOCTH
MOP(OJIOTUIECKUX XapaKTEePUCTHK.

[TpurogHsIM Ha3BaHUEM [IJISI CAMOCTOSITEIbHOTO
BaJIMAHOTO BUIA IIMITOBOK KoOJIXUACKON HM3MEH-
Hoctu siBsieTcs C. osurgeticus, BIIEpBbIE OITyOJIMKO-
BaHHOe€ ¢ aBTopcTBOoM KameHckoro B 1899 r. (Panne,
1899) 6e3 onucaHusl, HO C IBCTBEHHBIM yKa3aHUEM
(MexnyHnaponnbiii Kogekc ..., 2000. Ct. 12.2) Ha
TO, YTO OHO IPMHAJICKUT IPEACTABUTENIO BUIA
pona Cobitis, oOHapy>keHHOMY B paitoHe O3ypret,
XpaHseMycs: B KoJuiekuuu KaBkaszckoro mysest
1 OTINYHOMY OT APYTUX BUIOB pola B KOJJIEKIIWH,
TakKe TMPENCTaBIeHHBIX B BomoéMmax 3akaBKa-
3bs: 1) C. taenia, K KOTOPOMY B KOJUJIEKLIMU OTHE-
ceHbl 3k3emruisipbl U3 Ilotu, barymu u p. Bounra;
2) C. aurata (= Sabanejewia aurata (De Filippi,

1863)), Bkmouaronuii ocobeit u3 p. Kypa u psnma
BonoéMoB Kacnuiickoro 6acceiina (Pagnme, 1899).
ITosnnee C. osurgeticus Kamensky ObLT BKIIOYEH
Kaspaiickum (1906) B ciucoK BUAOB, OOUTAIOIIMX
B npenenax Kapkaza u 3akaBKasbsl, a 3aTeM OTHECEH
bapauem (1941) x cunonumam C. taenia. O Apyrux
MyOIMKaLUsIX, Tae Obl YIIOMUHAJIOCh 3TO Ha3BaHMUE,
HaM He u3BeCcTHO. Hike mpruBOIMM OCHOBHYIO CH-
HoHMMMIO 1 nuarHo3 C. osurgeticus.

Cobitis osurgeticus Kamensky, 1899 —
03ypreTckas IHumnoBKa

Cobitis osurgeticus Kamensky: Panne, 1899. C. 321
(Ozypretn).

Cobitis osurgeticus: Kappaiickuii, 1906. C. 73
(O3ypreTsl).

Cobitis taenia non Linnaeus, 1758: bepr, 1949.
C. 890 (partim: Hotaneomn).

Cobitis taenia satunini non Gladkov, 1935: Dna-
Hunze, 1983. C. 212 (partim: peku Puonu, Cyrca,
Hartaneou, Xo6u, Wurypu, Komopu, b3bi0wu,
03. HKkuT, 601010 y Cyxymu).

Cobitis satunini non Gladkov, 1935: Freyhof et al.,
2018. P. 29 (partim); Kuljanishvili et al., 2020. P. 4
(partim).

Huarno3s. Bunpona Cobitis, omHO YEpHOE TIPO-
OJITOBATOE IISITHO B BEpPXHEH 4YacTM OCHOBAHMS
XBOCTOBOTO IIJIABHMKA, B HIDKHEH YaCTU Y MHOTHUX
pBIO HEKpPYITHBIE, TEMHO-KOPUYHEBbIE MSTHBIIIKU
0o0pa3yloT 0ojiee WIM MEHee 3aMETHYI0 HEPOBHYIO
MOJIOCKY; YEIIyd Y OCHOBAHMSI CIIMHHOTO IIJIaBHU-
Ka OoJyiee MM MeHee OKPYIJIble ¢ HeOombIIon ¢o-
KaJibHO# 30HOM (muamerp ot 13 10 50% HaubGosb-
IIIeTO AUaMeTpa Yelllyr), HECKOJIBKO CMEIIEHHO OT
LeHTpa; opraH KaHecTpuHHM y CaMIIOB IIMPOKUIA,
TOImopooOpa3Hoii ¢opMbI, IJIACTUHKA Yy B3pOC-
JIBIX 0CO0Eei OOBIYHO AOXOAUT J0 KOHILIA YETBEPTO-
ro WIeHWKa MPUWICHEHHOTO JIyJya U gajee (BILIOTh
0 KOHIIa BOCBMOTO WIE€HMKA); CIIMHHOM IIJIABHUK
OOBIYHO HAYMHAETCS 3aMETHO BIIEPEIU OCHOBAHUSI
OpIOIIHBIX IUIABHUKOB (COOTHOIIIEHUE AaHTEmOp-
CaJJbHOTO M aHTEBEHTPAJbHOI'O PACCTOSHUI, KakK
npasuio, MmeHee 100%); KOXUCTbIe TPeOHU HAa XBO-
CTOBOM CTe0JIe 0OBITHO XOPOIIIO BHIPAXKEHBI, HEBHI-
COKUeE; IIUPUHA TPEeThell 30HbI ['aMOeTTh yMeHbIIIa-
€TCs B KayJaJbHOM HaIlpaBJICHUH, 3Ta 30HA OOBITHO
BhIpaXKeHA He Jajiee Havyajla aHAJbHOTO IJIaBHUKA;
MSITHA BOOJb CEPeAMHBI OOKa KpYITHBIE, OOJIbIIE
TOPU30HTAJIBHOTO OUaMeTpa IJla3a, YMCJIO ISTeH
11—-19, game 12—14; nauHa XBOCTOBOTO CTeOJIS
13.2—17.6 (B cpennem 13.8—15.4)% SL, 64.8—84.4%
IUIMHBI TOJOBHI; TOJIOBA IOCTEIIEHHO IOHMXAETCS
K TIeperHeMy KoHIy pbuta; 2n =50 =8 m + 14 sm +
28 sta, NF = 72.
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Kak yxxe oTMedeHo Bblliie, 110 BHEITHUM MOpPQO-
JIOTUYECKHUM XapaKTepuCTUKaM M OOIleil oKpacke
tena Bun C. osurgeticus oueHb moxox Ha C. satunini.
N3-3a mepekpbiBaHUS 3HAYEHUI JMArHOCTUYE-
CKMX TIPU3HAKOB WHAMBUAYyalbHas audbepeH-
muanusi ocobeil 3TUX ABYX OJM3KOPOACTBEHHBIX
BUJIOB-IBOMHUKOB 3aTpyaHuTeNbHA. [T03TOMY MBI
CUYMTAEM, UTO JIJIsI OObEKTUBHOTO OIpeneIeHUs BOC-
cTaHOBJIeHHOTO HaMu BUna C. osurgeticus HEOOXOMU -
MO 0003HAYUTh €r0 HEOTUIT HA OCHOBE MOJHOCTHIO
COOTBETCTBYIOIIETO TMATHOCTMUYECKUM MpPU3HAKAM
U TIOCIY>KMBIIETO BayuyepoM TaKCOHa JIJIsSi MOJIEKY-
JIIPHO-TEHETUYECKUX MCCIESIOBAHUN DK3eMILIspa
U3 TUTTIOBOTO MECTOHAXOXIEHUSI, a TAKXKE MaTh MO/ -
pOOHOE €ro onucaHue, BKIYAIOUIEe OTIUYUTEb-
Hble XapaKTepUCTUKU TakcoHa (MexmyHapoaHbIi
Konexc ..., 2000. Cr. 75).

Heotun: 3MMY P-24571, TL 80.2 MM,
SL 69.0 mMm, p. Hartaneou y r. O3ypretu, [pysus,
20.09.2016 r., coopmku b. A. JIEsun, E.I1. Cumo-
HoB; JIHK-Bayuyep ML803.

Onucanue Heotuna. D Il 7%, A 11 5%,
P17%, VI5%, CI14 1. Teno yniuHEHHOE, cXKaToe
¢ OOKOB, HEBBICOKOE;, HauOoJiblllas BBICOTA Tejaa
nepen CMHHBIM TIJIaBHUKOM MEHbIIE IJIUHBI XBO-
CTOBOrO CTEOJIS; TOJIIMHA Teja HajJ OCHOBaHUEM
OPIOILIHBIX MUIABHUKOB 3aMETHO MEHbIIIe HaUMEHb-
1Ieit BeICOTHI Tesia. CIIMHHOM IJIaBHUK HaUMHAETCS
BIIEpeIN OCHOBAHMS OPIOIIHBIX MJIAaBHUKOB (OCHO-
BaHUsI OPIOLIHBIX IJIJABHUKOB Ha YpPOBHE BTOPOTO
HEBETBUCTOTO Jiyya CIIMHHOTIO IJIaBHUKA); XBOCTO-
BOI cTeOesib YUIMHEHHBINA, ero JIMHA COCTaBJIsI-
eT 14.9% SL un 6onee 80% navHBI TOJIOBBI; CTEOEb
CUJIBHO CXaT ¢ O0KOB, BBICOKMIA, €r0 BbICOTA 3aMeT-
HO 00JIee TTOJIOBUHBI €I0 JUIMHBIL;, KOXUCTbIE TPEOHU
M0 KpasiM XBOCTOBOTO CTeOJIsI HEBBICOKUE, JyYIle
BbIpaXX€Hbl Y OCHOBaHHWSI XBOCTOBOTO ILIaBHMKA
(puc. le). 'onoBa oTHOCUTENBHO KOpOTKas (MeHee
18% SL), cxara ¢c 60KOB; I71a3a HeOOIbIINE, PaCIIO-
JIOXKEHBI B BEpXHEI YaCTU roJIOBbI; MEXIJIa3HUIHOE
MPOCTPAHCTBO Y3KOE, BBLIMYyKJoe. PblIO yIIMHEH-
Hoe, ero juiMHa TpeBbiaeT 40% UIMHBI TOJIOBBL;
MepenHsisi 4acThb pblIa IOCTEIEHHO OIyCKaeTcs
KHU3y, He cpe3aHa. CyOoopOMTaIbHBINM 1NN ABYX-
BETBUCTHIN, C1a00 U3OTHYTHIN, €ro TepeaHs sl BETBb
3aMETHO KOpOY€ 3aHEW, 3aXOdIIei 3a CEPEANHY
m1a3a. Pot MajieHbKMIA, HUDKHUIA, HYXKHSS Ty0a IBY-
JIOIAcTHasl, C KOPOTKMMM CKJIaa4aTbIMU MEHTaIb-
HBIMU goasiMu (puc. 20); MaHAUOYISIpHBIE YCUKU
JaJIeKo He JOXOMIT IO MepemHero Kpas Ijasa, 3a-
KaHYMBAsICh IPUMEPHO MOCPEINHE MEXIY HO3APEH
¥ m1a3oM. XBOCTOBOM TJIaBHUK YCEUEHHBIN, C 3a-
KPYIJIEHHBIMU BEPXHUM U HIDKHUM KpasMu. Teno
MOKPBITO MEJIKOW Yellyeil; 4yellyu y OCHOBaHUS
CIIMHHOIO TIJIaBHUKA 0oJjiee MJIM MEHee OKPYIJIbIe
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C HeOOIbIION (POKATBLHON 30HOI, HECKOJBKO CMe-
IIEHHOM OT LIEHTpa, U OOJIbIINM YUCIOM TOoTepey-
HBIX 00po3a. MopdoMeTpruueckrue Npru3HaAKM HEeo-
TUIIA IPeACTaBIEeHbI B Ta0JI. 2.

Y dukcupoBaHHoro B 96%-HOM 3TaHOJE U TIEe-
peBeIEHHOro cHavayla B BoAy, a 3aTeM B 75%-Hbli
ATaHOJI HeoTuIla 001uii (hOH Tesla CBETI0-0eKeBblit
¢ TEMHBIMUA KOPUYHEBBIMM IMSITHAMM, 00Opa3yIOLIu-
MU XapakKTEpHbIE MOJOCHI MUIMEHTALIMM — 30HbI
I'amOeTThI. OUueHb MEJTKIEe KPAITMHKY TIEPBOit 30HBI
pazdbpocaHbl MEXAy NITHAMM CEPEAWHbI CITMHBI,
OIYCKasICb HMXE TSITEH CHMHBI, OOBEIUHSIIOT-
csa B Oojiee KPYITHBIE IISITHBIIIKY, (POPMUPYIOIINE
YETKYIO JMHMIO, MPOJOIKAIOLIYIOCSI A0 CEPEAUHBI
CIMHHOIO IJIaBHMKA. BTopas 3oHa mpeacrabieHa
0osiee KPYIMHbIMU IISITHAMUA, TPEUMYILIECTBEHHO T'0O-
PU3OHTAJIBHO BBITSSHYTBIMU M YaCTO CAMBAIOLIMMU-
csl Mex 1y co0oii B IepeaHei yacTu Tejia, U IS THaAMU
HeMmpaBWJIBHON (OpPMBI B 3agHEN YacTu, 3aKaH-
YUBAIOLIMMUCS HAa YPOBHE CEPEAMHbI AHAIbHOTO
iaBHUKa. bosee Menkue HempaBUJIbHbIE MSITHBIILI-
KM TPEThEM 30HBI 10 pa3MepaM COOTBETCTBYIOT IISIT-
HBILIKAM JIMHUM TEPBOI 30HBI;, IIMPUHA TPETbEit
30HbI B IIEpEeIHEN YacTU MPEBbIIIAET IUUPUHY BTO-
pOIi 30HBI 1 TPUMEPHO OT YPOBHSI Hava1a OpIOLIHBIX
TUIABHUKOB YMEHBIIIACTCS B KayIaJlbHOM HallpaBJie-
HUM; 3aKaHYMBAECTCS TPEThSI 30HA HA YPOBHE Haya-
Jla aHaJIbHOTO MJIaBHMKA, 32 KOTOPbIM MSITHBIILIKHA
HenpaBUJbHON (POPMBI pa3HOI BeIMYUHBI 00pas3y-
IOT €IUHBIA JIeONapAOBbI PUCYHOK MEXAY MsITHA-
MU CepeOrHBI CIIMHBI U CEpenrHbI 00Ka (4eTBEpPTast
30Ha ['aMOeTTHI), MPOIOJIKAIOIINIICS 1O OCHOBAHUS
XBOCTOBOTO IUIaBHUKA. IIgTHa 4YeTBEPTOl 30HBI
BIOJIb JUHUM OOKa camble KpYMHbIC, OOJbIIMH-
CTBO M3 HUX 3aMETHO KpyIHee Iiia3a, (hpopma 3THUX
15 ngTeH BapbUpPYET OT TPEYTOJbHON OO BBITSHY-
TOI mpsiMoyrojibHO#. Boosb cpenHeit TMHUM CIU-
HBI 19 KpyIHBIX MISITeH. Y OCHOBAaHUSI XBOCTOBOTO
TUIAaBHUKA B BEPXHEN YacTU Ha KOXe IMPOa0JroBa-
TO€, KaIJeBUAHOE YEPHOE MITHO, B HMXKHEH YacTu
OCHOBAHHUSI XBOCTOBOIO IJIaBHMKA CryllalolIrecs
MEJIKME TMSTHBIILIKY 00pa3yloT BEPTUKAJIBHYIO U30-
THYTYIO MOJOCKY. MeKue MSITHBIIIKKU pa3dpocaHbl
BIIOJIb JIy4eid CIIMHHOTO U XBOCTOBOIO ILJIABHMKOB,
00pasys YeTbIpe NOIePEYHbIX MTOJOCH HA CTIMHHOM
TUIABHUKE U CEMb HEMPaBUJIbHBIX MMOJOCOK Ha XBO-
cToBOM (puc. 1a).

Pesynbrarel, monyyeHHbIE IO IIMIIOBKaAM AOXa-
31U, MOXHO paccMaTpuBaTh TOJIBKO Kak IpenBa-
pUTENIbHbIE M3-32 MAJIOTO KOJIMYECTBA M3yYEHHOTO
Marepuana. Kak yxke oTMe4eHo BbIllIe, B 1IEJIOM IO
BHEIIIHUM MOP(}OJOTUYECKUM XapaKTepUCTUKaM
U OKpacKe McceloBaHHbIE 9K3EMIUISIPbI U3 BOTOE-
MoB Abxa3uu cxonHbl ¢ C. osurgeticus. OMHAKO y HUX
B CpEIHEM OTHOCHUTEbHas JJIMHA XBOCTOBOTO CTe-
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0151 O0JIbLIIE, a TOJIOBBI — MEHbIIIE, XOTS TMana30HbI
M3MEHUYMBOCTU 3TUX XapaKTePUCTUK 3HAYUTEIbHO
nepekpsoiBatorcs (tadn. 2, 3). Kpome aroro, y Koi-
XUACKUX IIUITOBOK TPeThs 30Ha [aMOETTHI B miepen-
HEl 4YacTu 4acTo LIMPOKas, MPEBBIIIAET IO INUPUHE
BTOPYIO 30HY, a Y BCEX M3YYEHHBIX 0cOo0ei u3 Abxa-
3UM OHa y3Kas Ha BceM MpoTskeHuu. ITo mepeunc-
JICHHBIM MPU3HAKaM IIMNIOBKU AGXa3UK MOXOXU Ha
C. tanaitica, oqHaKO 3TOT BUJ 0OHAPYKUBAET BbICO-
Kuii ypoBeHb nuBepreHumu mo MtIHK ot Bcex 1miu-
MOBOK 13 BOJOEMOB BOCTOYHOIro moodepexkbst Yeép-
Horo mMops (puc. 9).

C omHOI1 CTOpPOHBI, OOHApPY:KEHHOE BHEIIIHEE
CXOICTBO abXa3CKUX IMUNOBOK ¢ C. tanaitica MOXET
OBITh O0YCJIOBJICHO IIMPOKMM AUAINIa30HOM M3MEH-
ynBocty C. osurgeticus U MEXIOIY/ISIIIMOHHBIMU
pasnuuusMu nonynsuuii Koaxuaobl M KoOHCIenn-
(nuHBIX KpaeBbIX nomynsanuit Adxasun. C apy-
roii — BBISIBIICHHAsI OJM30CTh a0Xa3CKUX IITUIIOBOK
u C. osurgeticus 10 MUTOXOHIPHAILHOMY T€HOMY
MOXeT OBITh CBSI3aHA C MHTPOTPECCHEil MUTOXOH-
JIpUadbHBIX TeHoMoB atoro Buma m C. fanaitica.
K HacrosieMy BpeMeHU ClIydau HMHTPOIPECCUM
TEHOMOB B pe3y/IbTaTe MEXXBUIOBOM THOpUIN3ALINI
MIPpY BTOPUYHBIX KOHTaKTaX M3BECTHBHI IS psiga BU-
JIOB BBIOHOBBIX PBIO, BKJIIOUAs IIUITOBOK (Saitoh et
al., 2004; Choleva et al., 2014; Perdices et al., 2016;
Janko et al., 2018; Kwan et al., 2019). B nosb3y apeB-
Heli rTuOpuan3aluy, B YaCTHOCTHU, CBUACTEIHCTBYET
HECOMIACYIOIIUIACI YPOBEHb Pa3jIMUMii MO MapKe-
pam MTIHK u KoHcepBaTUBHOMY MapKepy siaep-
voit [IHK (RAG1) Mexmy sHmemnkomM BocTtouHoro
3akaBkaspsl C. derzhavini 1 CeCTpMHCKUM BHIOM
C. saniae (Vasil’eva et al., 2020). AHaINU3 CTPYKTY-
PBl KApUOTHUIIOB OTHOIIOJBIX TPUIUIOUIHBIX (hOpM
IIMITOBOK M3 BepxHero JlHenpa 1 3anamHoii JIBUHBI
noxasain, uyto Bua C. fanaitica y9acTBOBAII B UX 00-
pa30BaHUMU ITyTEM TMOPUAN3ALUHN C BUAAMM IPYIIIIhI
C. taenia 1 TIPETIOIOXUTEIHHO ¢ KAKUM-TO BUIOM
munoBoK KaBka3za (Vasil’ev, Vasil’eva, 2022).

MexBugoBasi rudopuau3alms C HUHTPOTPECCU-
et MTJIHK Ha KaBkaze oTmMeueHa U cpeau APYrux
TPYII KOCTUCTHIX DPBIO, HampuMep ycaudeil pomna
Barbus (Levin et al., 2019). I1pu 3ToM Ha moGepexbe
A0xa3un HegaBHO 0OHAapYXeHO HAJIOKEHME apeaioB
NIByX BUIOB ycadyeil — SHAEMUYHOIO 151 3aIagHo-
ro 3akaBkasbsl B. rionicus Kamensky, 1899 u 6osee
IIMPOKO pacpoCcTpaHEHHOTO B BOgoéMax dacceiiHa
Yeépnoro Mops B. tauricus Kessler, 1877 (Levin et al.,
2019). buoreorpagusi IMIIOBOK BOCTOYHOIO I100e-
pexbsa YépHoro Mops usydyeHa Xyke, HO HeJlb3s MC-
KJTIIOUaTh MOAOOHBIN (peHOMEH U JJIs1 9TOM TPYIIHI.

HecomMHeHHO, 4TO IS TPOSICHEHMsI cTaTyca
abXxa3CKuX IIUITOBOK HEOOXOAMMBI albHEIIIe
MopdoreHeTUYeCKe  MCCIASIOBaHUS,  BKIIOYa-

[oIIe HE TOJbKO aHaJIM3 MUTOXOHIPUAIBHOTO
W SIIEPHOTO TEHOMOB 0CO0eil M3 pa3HBIX IOITYJIS-
Ui, HO ¥ U3YYeHHE CTPYKTYPHl UX KapUOTHUIIOB,
MOCKOIbKY, HanpuMep, aast C. tanaitica xapakTe-
peH criennUIecKii KapuoTUII ¢ (PUKCUPOBAHHOI
Y-ayTOCOMHOI TpaHCIOKallMeil, KOTOPhIiA, KpoMe
3TOTr0, CYIIECTBEHHO OTIMYAeTCsI OT KapuOTHUIla
C. osurgeticus OOJIBIINM YKCJIOM IBYIDICYHX XPOMO-
coM (8m + 28 sm y camok 1 9m +28 sm y caM1IOB)
U uyncioM xpomocomHbix mwied (NF = 86) (Bacu-
JnbeB, 1995; BacunbeBa, Bacunbes, 1998). [ToaTomy
10 CTPYKTYpe KaPUOTUIIA JIETKO UASHTU(PUITUPOBATh
HE TOJIBKO 0co0eil IByX BUIOB, HO U UX T'MOPUIOB.
Tubpunuzauueit mexny C. osurgeticus v C. tanaitica
MOXeT ObITh OOBSICHEHO U BHEILIHEE CXOACTBO C IMO-
CJICIHVUM BMIOM IIUIOBOK AOxa3nu, KOTOPHIX Ha
JNAHHBIM MOMEHT MCCJIEIOBAHUS MBI CKJIOHHBI pac-
cMaTpuBaTh B coctaBe Buna C. osurgeticus.
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[IpuBenéH cpaBHUTEIbHBIN aHAIU3 pa3HO00pa3ust KOHCTPYKLIMU X KaOepHOI KPBIIIKY 1 OpaHXNOCTeraIbHbIX
nyueii y Teleostei. CuctremMaTu3MpoBaHbl BAapUAHThl CTPOCHUSI 3TUX KOCTHBIX CTPYKTYP B 3aBUCUMOCTHU OT
0COOeHHOCTe UX (DYHKIIMOHUPOBAHUS MPU MUTAaHUM U AbIXaHUU. OnucaHa MOpGhOJIOTUs OCHOBHBIX MY-
CKYJIOB kabepHo#i KpbIliku. O0CyXmamTcsi 0co0eHHOCTH paboThl m. levator operculi. OnurcaHbl (yHKIIMO-
HaJIbHbIe TPUYMHBI, KOTOPBIE JIeXXaT B OCHOBE TEHACHLIMM K YMEHBIIEHUIO operculum u (popMupoBaHuio
MYCKYJIbHOM XKabepHOi KpbIlKu. O003HaYeHBI BO3MOXHBIE (DAKTOPHI, BIUSIONIME Ha U3MEHEHUEe (DOPMBI
U paCIOJIOKEHUS KOCTel sKabepHO KPBILIKY U OpaHXUOCTeraabHbIX JIydeid.

Karouesoie crosa: Teleostei, pyHKimoHanbHast Mmopdosiorusi, operculum, skabepHasi Kpblllika, OpaHXUOCTe-

rajJbHBIC JIy9H, POTOBOII aIlmapar.

DOI: 10.31857/S0042875224020028, EDN: GYLQHL

KabepHas KphlllIKa 1 OpaHXMOCTeTabHbBIC JTYYUN
(radii branchiostegii) SBISIOTCI OCHOBHBIMHU CO-
CTaBIISIIOIIMMM HAPY:KHOI CTeHKU XKaOepHOM IIO-
soctu Teleostei. DYHKIIMOHMPOBAHUE 3TUX KOCT-
HBIX CTPYKTYp CBSI3aHO C pabOTOii rmouja W/Vin
HmxkHeit gemoctu (Lauder, 1979, 1983; Wainwright
et al., 1995; Wainwright, Turingan, 1997; Adriaens,
2003; Westneat, 2006; Schaefer, Provenzano, 2008).
IMosiBieHWe OOIIMPHOI XaOepHOI MOJOCTU, BbI-
TOJIHSIONIEN BO BpeMsl JbIXaHUSI U MMTaHUST POJIb
Hacoca, 0b10 otMeueHo y Neopterygii (Kappoo,
1992). 2KabGepHasi KpbllliKa 0Opa3oBaHa HECKOJIb-
KUMM KOCTSIMM — operculum, interoperculum
U suboperculum, KOTopble CHU3Y M C3aA1 OKaiM-
neHsl radii branchiostegii (puc. 1) (bapcykos, 1959;
Branch, 1966; Howes, 1976; Elshoud-Oldenhave,
1979; Illaxosckoit, 2004, 2007; Sasaki et al., 2006;
Grande, Poyato-Ariza, 2010; Bocko0OoitHMKOBa,
Kynpsisuesa, 2014). Praeoperculum OGOJBLIMHCTBO
HccleqoBaTeyieii paccMaTpuBaeT B COCTaBe Cy-
crierzopuyma (Osse, 1969; Anker, 1974; Turingan,
Wainwright, 1993). Operculum u radii branchiostegii
00CIY:KMBAIOTCS HECKOJILKUMU MbIamMu. Ctpoe-
HUE TOCJIEOIHUX BapbupyeT. B cpaBHUTENIBHO Te-
HepaJuM30BaHHOM BapMaHTe YCTpPOICTBa ueperna
Teleostei xkabepHast KpbllIKa CMellleHa B Kaydalb-
HOM HaIlpaBJICHMM OTHOCHUTEIbHO HEHMpOKpa-
HUyMa, Torga kKak radii branchiostegii 3anumalor
3agHEeBEHTpalbHOEe moJIoxkeHHe. Interoperculum
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u suboperculum 4YacTo MajOINOABUKHBI OTHOCH-
TeIbHO operculum U nmepeMeraTcs BMeCTe C HUM
Kak eauHas ckeneTHast KOHCTpykuus (Osse, 1969;
Elshoud-Oldenhave, 1979; Lauder, Liem, 1980;
Sanford, 2000). Radii branchiostegii, kak nmpaBuJo,
MpUKperUIsiioTcs K epihyale u ceratohyale (ITpoko-
doveB, 2007; lensrun, 2010; BockoboiitHuKOBA,
2015). Y 6onpmmHcTBa Teleostei CBSI3KM MeKAY KO-
CTSIMU >KaOepHOM KPBIIIKKM OTCYTCTBYIOT. Ha xapak-
Tep IBMXKEHMI XXaOepHO KPBIIIKA BIUSIET CTPOE-
HUE U TI0JIOKEHME MOABECOYHON KOCTHU, C KOTOPOM
operculum o0pa3zyeT cyctaB. B 11e10M KOHCTpYyKUMS
»KabepHoit Kpblku Teleostei geMOHCTpUpyeT 111~
POKyI0 BapuabeIbHOCTh pa3MepoB, (OpM U JeTa-
JIEX CTPOCHMUSI.

HanHble 00 yCTpOICTBE XKaOepHOUM KPBIIIKU 1/
win radii branchiostegii B 0CHOBHOM TpUBeAEHbI
B paboTax, BKJIIOYAIOLIMX OIMMCAaHUE CKejleTa OT-
JeJbHbIX BUIOB WX TAKCOHOB 00JIee BLICOKOIO paH-
ra pol0, 0ObIYHO HE BbIllIE OTpsiAa. BOJBIIMHCTBO
TaKuX WCCJIENOBAHUI comepxKaT JUIIb OIUCAaHUE
MODP(OJOrMM yKa3aHHbIX CTPYKTYp 0e3 MHTeprpe-
Taluuu QYHKLIMU OOHAPYKEHHBIX JeTalleil uX CTpoe-
Hus (Sulak, 1977; Fink, Fink, 1981; Fink, Weitzman,
1982; Fink, 1985; Zanata, Vari, 2005; Mirande, 2010;
Datovo, Castro, 2012; Birindelli, 2014). V psna aB-
TOPOB BbI3bIBAJIO UHTEPpeC (hYHKLIMOHUPOBAHUE Ka-
OepHoIi mosocTu peid Bo BpeMs nbixaHus (Hughes,
Shelton, 1958; Brown, Muir, 1970; Davis, Randall,
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Puc. 1. eHepasn3oBaHHbII BApMAHT CTPOEHUS U PACTIOIOXEHMS ONIEPKYJISIPHBIX KOCTEI M OpaHXMOCTeTalbHbIX JIyueil Ha MpUuMepe
0OBIKHOBEHHOTO cynaka Sander lucioperca (1o: J13epxxuHckuii v np., 2013. PucyHok ncnonb3oBat ¢ paspeniernst OO0 “O6pa3zosa-
TeJIbHO-U3ATENbCKUI IEHTP “AKanemusi”). 3nech M Ha puC. 2—4 KOCTH 3KaObepHOI KPBILLIKK: 0 — operculum, so —suboperculum, int —
interoperculum; art — anguloarticulare, bhy — basihyale, d — dentale, ect — ectopterygoideum, ent — entopterygoideum, f— frontale,
hy — hyoideum, hyom — hyomandibulare, li — lig. interoperculo-mandibulare, lo — m. levator opercluli, mt — metapterygoideum,
mx — maxillare, neur — neurocranium, orb — orbitale, pal — palatinum, prmx — praemaxillare, prop — pracoperculum, q — quadratum,
rbr — radii branchiostegii, sy — symplecticum; (= )— cMelleHre ONepKYIIPHBIX KOCTeH B X0 coKpalieHus m. levator operculi.

1973; Holeton, Jones, 1975) wiu mnuTaHUST PHIO
(Lauder, 1980a, 1980b; Bels, Davenport, 1996),
HO HE€ KOHCTPYKUMSI (hOpMUPYIOIIUMX €€ KOocTel
¥ MbI. OTaeabHbBIE UCCIeI0BaTeIM UCIIOIb30Ba-
nu crpoenue radii branchiostegii (McAllister, 1968)
i operculum (Kimmel et al., 2017) B KauecTBe cU-
CTEeMaTUYeCKUX IMPU3HAKOB IIPU OINpeaeaeHun pu-
JIOTEHETUUECKUX OTHOILIEHUI TakcoHOB Teleostei.
OHM mpennoJiarajin, 4To CXOXKee YCTPOMCTBO 3THUX
MOP(OJIOTUYECKUX CTPYKTYp OTpaXkaeT CHUCTeMa-
TUYECKOE POACTBO 00JagalIInX UMU pbio. OITHAKO
0Ka3aj0Ch, 4YTO Yy IPEOCTaBUTENel pOICTBEHHBIX
TaKCOHOB yKa3aHHbIE OCTEOJOTMYECKHUE DJIEMEHTHI
MOTYT HMMETh Pa3IMYHOE CTPOCHHE, TaK KaK OC-
HOBHOM IPUYMHON MOPGOJOrMYECKOro CXOACTBa
WJIM pa3jIndmsI STUX KOCTeil SIBIIsSIeTCsI CIIOCO0 IUTa-
HUs XUBOTHOTro. Tak, B pabote KummMmena ¢ coaBr.
(Kimmel et al., 2017) cxogHyto dopmy operculum
JEMOHCTPUPOBAIY HEPOJACTBEHHBIE MTPENCTaBUTEN
Teleostei. [ToaToMy mpeanonoXeHUs1 3TUX aBTOPOB
HE MOJIYYMJIU IIIMPOKOTO paclpOCTPaHEHMUS.

Lens Hameit paboThl — 00OOIIUTH UMEIOLIYIO-
¢ MHOOPMALIMIO TI0 CTPOSHUIO KOCTell 3KabepHOit
KpbIiky U radii branchiostegii 1 ux MycKynoB 1Jis
KayeCTBEHHOM OLIEHKM (DYHKIIMOHAJILHOTO 3Hade-
HUSI BBISIBICHHBIX OCOOEHHOCTE! y MpeacTaBUTeei
psna TakcoHoB Teleostei (Tabnuma). Mcronbp3oBanm
WHAYKTUBHO-CUHTETUYECKUI METON WHTepIpeTa-

1y GYHKLIMU CTPYKTYP, UCXOIs U3 Mopdoiornue-
ckux gaHHbIX (Kummer, 1959; [I3epxxuHckuii, 1972).
CpaBHeHUEe MOP(OJIOTUM ONMUCHIBAEMBIX CTPYKTYP
MIPOBOIWIN OTHOCUTEIIFHO TeHEepaIn30BaHHOTO Ba-
pUaHTa UX yCTPOMCTBA, CBOMCTBEHHOIO, HAIIPUMED,
Salmonidae (Winterbottom, 1973), a Takke Apyrum
npeactaButensaM Teleostei (Norden, 1961; Muller,
1989; Leysen et al., 2010; Siomava, Diogo, 2018).
VYerpoiictBo M paboTta KocTeit HapyXHO# CTeH-
KM KaOepHOI MOJIOCTU OKa3bIBAalOT 3HAYMUTEIbHOE
BJIMSIHME Ha NESITeIbHOCTh Bcero splanchnocranium
pbIO, B 0COOEHHOCTU BO BpeMsl nutaHus. [ToaTomy
aHanu3 Mopdoaoruu xkabepHoil Kpblikd U radii
branchiostegii MO3BOJMUT BHECTU BKJad B OLIEH-
Ky pabOThl BCErOo MeXaHM3Ma TOJIOBBI XMBOTHOTO.
B Tekcte pabOTHl MCHONB30BAHBI COKpAIlCHUS:
lig.— cBa3ka (ligamentum), m.— MyckyJs (musculus).

Mycky.ibl 2ka0epHoii Kpplliku 1 radii branchiostegii

OCHOBHBIMM MYCKYJIaMH, OOCIYy>XHUBAOIINMU
>KabepHYI0 KPbILIKY, ABJs0TCs 1) m. levator operculi
(LO), 2) m. dilatator operculi (DO), 3) m. adductor
operculi (AO).

1) LO okaHuyuBaeTcsl Ha BepxHel oOiacTu
operculum (Elshoud-Oldenhave, 1979; Harold, 1998),
BBITIOJIHSISI €70 CMEILIEHKME BBEPX U OTYACTH JIaTepalb-
Ho (Ballintijn, 1969; Osse, 1969; I'pomoBa, MaxoTuH,
2020) (puc. 1). 3oHa mpUKpEIUIEHUsT Ha YeperTHOMi
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Crncok TakcoHOB Teleostei, MCITOBL30BaHHBIX B paboTe

Takcon

WcrouHuk nHbopManmmu

Elopomorpha
Elopiformes
Elopidae
FElops
Anguilliformes
Synaphobranchidae
Simenchelys parasitica
Heterenchelyidae
Pythonichthys macrurus
Muraenidae
Gymnothorax prasinus
Anarchias allardicei
Ophichthidae
Nettastomatidae
Hoplunnis punctata
Congridae
Ariosoma gilberti
Moringuidae
Moringua edwardsi
Anguillidae
Anguilla anguilla
Saccopharyngiformes
Eurypharyngidae
FEurypharynx pelicanoides
Saccopharyngidae
Saccopharynx ampullaceus
Osteoglossomorpha
Osteoglossiformes
Osteoglossidae
Osteoglossum bicirrhosum
Otocephala
Clupeiformes
Engraulidae
Engraulis encrasicolus
Coilia nasus
Gonorynchiformes
Kneriidae
Kneria
Cypriniformes
Cyprinidae
Characiformes
Cynodontidae
Hydrolycus scomberoides
Rhaphiodon vulpinus
Characidae
Siluriformes
Trichomycteridae
Trichomycterus dali
Vandellia

Loricariidae

Ancistrus triradiatus
Pseudohemiodon

Arratia, Schultze, 1990

Eagderi et al., 2016

Eagderi, 2010
Gregory, 1933
Eagderi, 2010
To xe
Gosline, 1951

Eagderi, 2010
To xe

¢ »

Eagderi, 2010; De Meyer et al., 2018

Tchernavin, 1947

To xe

I'pomosa u np., 2017

Ridewood, 1904
To xe

Grande, Poyato-Ariza, 2010

Gosline, 1973

Nelson, 1949; Howes, 1976
To xe
Gosline, 1973; Sidlauskas, Vari, 2008
Gosline, 1973; Devaere et al., 2001; Birindelli, 2014

Rizzato et al., 2011

Adriaens, 2003

Schaefer, Lauder, 1986; Geerinckx, Adriaens, 2006;
Geerinckx et al., 2007; Schaefer, Provenzano, 2008
Alexander, 1965; Howes, 1983

Howes, 1983; Geerinckx, Adriaens, 2006
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IIponomxeHue TabIUIIBI
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TakcoH WctouHuk nHgopmauuu
Hemiodontichthys To xe
Siluridae Arratia, Schultze, 1990
Clariidae Adriaens et al., 2001; Devaere et al., 2001
Channallabes apus Devaere et al., 2001
Gymnotiformes Albert et al., 2005
Gymnotidae Gosline, 1973
Apteronotidae
Sternarchorhynchus Marrero, Winemillar, 1993
Apteronotus bonapartii Hilton, Fernandes, 2017
Platyurosternarchus De Santana, Vari, 2009
Compsaraia Evans et al., 2018
Euteleostei
Stomiiformes
Gonostomatidae
Cyclothone Gunther, Deckert, 1953
Diplophos Fink, Weitzman, 1982
Stomiidae

Tactostoma macropus
Grammatostomias dentatus
Stomias lampropeltis
Malacosteus
Leptostomias gladiator
Bathophilus pawneei
Ateleopodiformes
Ateleopodidae
Ateleopus japonicus
Aulopiformes
Ipnopidae
Bathytyphlops marionae
Bathymicrops regis
Giganturidae
Bathysauridae
Bathysaurus ferox
Anotopteridae
Anotopterus vorax
Acanthomorpha
Paracanthopterygii
Polymixiiformes
Polymixiidae
Polymixia
Stylephoriformes
Stylephoridae
Stylephorus chordatus
Gadiformes
Macrouridae
Acanthopterygii
Percomorpha
Ophidiiformes
Carapidae
Encheliophis boraborensis
E. gracilis
E. homei

Fink, 1985
To xe
Sasaki et al., 2006
Baldwin, Johnson, 1996
Sulak, 1977
To xe

Konstantinidis, Johnson, 2016
To xe
Bockoo6oitnukoBa, Hazapkun, 2017

Kimmel et al., 2017
Rosen, Patterson, 1969

Starks, 1904; Gosline, 1984

Regan, 1924; Pietsch, 1978b

McLellan, 1976
Rosen, Patterson, 1969
Farina et al., 2015

Parmentier et al., 1998
To xe

«
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IIponomxeHue TabIUIIBI

Takcon

Wcrounuk nHdbopMammu

Onuxodon fowleri
Ophidiidae
Acanthonus armatus
Monomitopus metriostoma
Bythitidae
Barathronus bicolor
Batrachoidiformes
Batrachoididae
Porichthys notatus
Gobiiformes
Gobiidae
Gobius paganellus
Blenniiformes
Chaenopsidae
Chaenopsis alepidota
Synbranchiformes
Synbranchidae
Mastacembelidae
Mastacembelus mastacembelus
Anabantiformes
Anabantidae
Anabas testudineus
Osphronemidae
Luciocephalus pulcher
Betta splendens
Nandidae
Syngnathiformes
Pegasidae
Pegasus
Mullidae
Syngnathidae
Syngnathus acus
Scombriformes
Trichiuridae
Aphanopus carbo
Perciformes
Percophidae
Trichodontidae
Trichodon trichodon
Ammodytidae
Ammodytes personatus
Uranoscopidae
Uranoscopus archionema
Scorpaenidae
Leptoscopidae
Acanthuriformes
Chaetodontidae
Forcipiger
Lophiiformes
Lophiidae
Lophius americanus

Parmentier et al., 2000

Howes, 1992
To xe

({3

Gosline, 1989; Greenfield et al., 2008

Parmentier et al., 2013

Baerends, Baerends-Van Roon, 1950
Britz, 1996

Travers, 1984; Britz, 1996

Liem, 1987; Davenport, Matin, 1990
Liem, 1967

Baerends, Baerends-Van Roon, 1950
Liem, 1970

Pietsch, 1978a
Gosline, 1984

Branch, 1966

De Schepper et al., 2008
Odani, Imamura, 2011
MacDonald, 2015

Odani, Imamura, 2011

Vilasri, 2013; MacDonald, 2015

Ishida, 1994
Odani, Imamura, 2011

Ferry-Graham et al., 2001
Pietsch, 1972

Farina, Bemis, 2016
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Takcon

Wcrounuk nHbopMammu

Antennariidae
Abantennarius sanguineus
Tetrabrachiidae
Tetrabrachium ocellatum
Ogcocephalidae
Dibranchus atlanticus
Thaumatichthyidae
Thaumatichthys
Centrophrynidae
Centrophryne spinulosa
Gigantactinidae

Tetraodontiformes

Triacanthodidae
Balistidae
Balistes vetula

Monacanthidae
Pervagor melanocephalus
Anacanthus barbatus

Fish, 1987
Pietsch, 1981
To xe

@

€

Bertelsen, Struhsaker, 1977

Pietsch, 1972
Bertelsen et al., 1981; Pietsch, Orr, 2007

Winterbottom, 1974

Winterbottom, 1974; Tyler, 1980;
Turingan, Wainwright, 1993; Turingan, 1994

Winterbottom, 1973
Winterbottom, 1974

Molidae
Mola mola Gregory, Raven, 1934;
Van Roon, ter Pelkwijk, 1939; Tyler, 1980
Tetraodontidae
Canthigaster rostrata Winterbottom, 1974; Tyler, 1980
Lagocephalus lunaris Winterbottom, 1973, 1974
Diodontidae Winterbottom, 1974; Tyler, 1980
Chilomycterus schoepfi Wainwright et al., 1995

IIpumeuanne. 3a ocHOBY B3siTa npuBenéHHas B MoHorpacduu Henbcona c coant. (Nelson et al., 2016) kinaccudpukanus Teleostei
C HEKOTOPbIMM M3MEHEHMSIMU (B TOM YHMCJIe M Ha3BaHWI TAaKCOHOB), COOTBETCTBYIOLIMMM cOBpeMeHHbIM B3misaaM (Fricke et

al., 2023) Ha cucTemy prIO.

KOpOOKe MOXeT BKJItouath pteroticum (Ishida, 1994;
Diogo, 2008), sphenoticum (Ghasemzadeh, 2016)
WJIM TToiBeCOUHY0 KocTh (Vilasri, 2013) B ux paznuy-
HbIx couetaHusx. [Tpu paspacranuu LO o6nacth ero
Havayia yBennumBaetcst. [lomumo HelipokpaHuyma
OHa MOXET PacIIpPOCTPaHSTHCS Ha IUIEYeBOM IOSIC,
HarpuMep Ha supracleithrum, xak y Balistes vetula
(Winterbottom, 1974), unu Ha posttemporale, Kak
y HekoTopblx Uranoscopidae (Vilasri, 2013). B atom
clyyae 30Ha OKOHYaHHUSI BOJIOKOH Ha operculum
pacimpsieTcsT M BKJIIOYAeT HE TOJIBKO JIaTepalib-
HYI0, HO 1 MEIMAJbHYI0 CTOPOHBI KOCTH, KaK 3TO
umeeT Mecto y Diodontidae (Winterbottom, 1974).
Tunieprpodus LO npucyrctByet y Anguilla anguilla
(De Meyer et al., 2018), Sternarchorhynchus
(Marrero, Winemillar, 1993), Gymnothorax prasinus
u Anarchias allardicei (Eagderi, 2010). ¥ HekoTto-
peix BuAoB Teleostei umeercst aBa MycKyja-jie-
BaTopa, B 4YacTHOCTH y Encheliophis boraborensis
u E. gracilis (Parmentier et al., 1998), HeKOTOPBIX

Triacanthodidae (Winterbottom, 1974), a Takke
y Ariosoma gilberti (Eagderi, 2010). Tpems noapas-
IeJIeHUSIMA 3TOr0 MycKyja obnamaet Uranoscopus
archionema (Vilasri, 2013). OrcyrctBue LO y Heko-
Topbix Loricariidae 00yc/lnoOBA€HO CHUXXEHUEM POJIU
operculum B TIpoliecce AbIXaHUSI U MUTAHUS PBIO
(Geerinckx, Adriaens, 2006).

2) DO coenuHsieT nepeaHeaopcabHy0 001acTh
operculum c naTepajJbHOI TTOBEPXHOCTBIO HEMpo-
kpanuyma (Branch, 1966; Markle, 1980; Howes,
1985), ocymectBisisi mpouecc abayKIUU Xadep-
Hoit kpeiku (Alexander, 1969; Osse, 1969; Kys-
HenoB, 2007). O6nacTh Havayia BOJOKOH BKJTIOYAET
sphenoticum, pteroticum, frontale, momBecoYHYyIO
kocTth (Datovo, Castro, 2012). Pazpactanue DO npu-
CyTCTBYeT y HekoTopbix Balistidae, Tetraodontidae
u Diodontidae (Winterbottom, 1974). 3Hauutenb-
Hag runeptpodus DO Ancistrus triradiatus cBsizaHa
C yJyacTheM operculum B 3alllUTHOM MeXaHHU3Me,
KOTOPBIM BKJIIOYACT ITONHATHE ITydKa YBEIWYCH-
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HBIX IIEYHBIX OMOHTOMIOB B CTOPOHY IIPOTUBHMKA
(Alexander, 1965; Howes, 1983). DToT MycKyi 0epéT
HavaJio B CIIEIMAIbLHOM IT0OJIOCTH Yepera, cpopMu-
POBAHHOM 3HAYUTEIILHON BOTHYTOCTBIO €r0 JaTe-
palbHOI MOBEPXHOCTU: C pteroticum, sphenoticum,
frontale, parieto-supraoccipitale, monBecouHoii Ko-
CTA U JOPCAIbHOIO OTPOCTKA IIIECTOTO ITO3BOHKA.
Pasmepnr paspociierocs DO camuos A. triradiatus
npeBblIalT BeanunHy m. adductor mandibulae
(AM) pBIOBI, B CBSI3U C YEM OIMMCBHIBAEMBIIT MYCKYI
>KaOEepHOIl KPBIIIKKM SBJISIETCS HAMKPYITHEUIIINM
M3 BCEX YepemHbIX MBI splanchnocranium 3tmx
comoB (Geerinckx, Adriaens, 2006). ¥ HeKOTOpBIX
BunoB Teleostei mMmeercst He oguH, a aBa DO, Kak
y Carapus acus, E. boraborensisn E. homei (Parmentier
etal., 1998), a Takxe y Onuxodon fowleri (Parmentier
et al., 2000). JononaHuTeabHOe noapazneaeHue DO
y Mastacembelus mastacembelus, opeHTUpOBaHHOE
B IIepeaHe3alHeM HallpaBJICHUM, OINKUChIBaeT Tpa-
Bepc (Travers, 1984) (m. intraoperculi). Takxke oHO
npucyTcTByeT y Aphanopus carbo (De Schepper et
al., 2008). DO oyeHb MaJIEeHBKOTO pa3zMepa UMeeTCs
y Pseudohemiodon w Hemiodontichthys (Geerinckx,
Adriaens, 2006).

3) AO ocyulecTBasieT TPUBEICHUE B JBUXKE-
Hue operculum (Liem, Osse, 1975, Liem, 1984),
TeM CaMbIM yMEHbIlIasd 00bEM KabepHO MOJOCTH.
Bonoxkna moryt HaumHaTbcsl ¢ prooticum (Liem,
1967), pteroticum (Anker, 1974), epioticum
(Parmentier et al., 2013), exoccipitale (Bishai, 1967),
intercalare (Datovo, Rizzato, 2018), opisthoticum
(Winterbottom, 1974), monBecouHoii koctu (Howes,
1983). V HekoTOpbIX BUAOB 00JaCTh OKOHYAHMS
AO usmensercs: Tak, y Pseudacanthicus v Panaque
3TOT MYCKYJI TPUKpPEIUIIeTcsI K pracoperculum
(Geerinckx, Adriaens, 2006). VY O0GoJblIMHCTBA
Teleostei AO ogHOTIOpUMOHHBIN. OIHAKO Y OTAEIb-
HBIX MPEACTABUTENICH STOT MYCKYJ COCTaBJIICH U3
JIBYX TIy4KOB, Kak y Gobius paganellus (Parmentier
et al., 2013). Tumeptpodus IBYXITOPIIMOHHOTO
AOQO cBoiictBeHHa Pythonichthys macrurus, oquHap-
Horo AO — G. prasinus (Eagderi, 2010). AO cna6o
pas3But y Loricaria, Sturisoma n Farlowella. Myckyn
OoTCyTCTBYeT V Pseudohemiodon n Hemiodontichthys
(Howes, 1983).

CokpallieHre MCHoab30BaHUS operculum Mo-
KeT TPUBECTU K PeAyKLMM OOCIYyXXMUBAIOIIUX €&
myckynoB — LO, DO u AO, KaKk 3TO TTPOUCXOIUT
y Cyclothone (Gunther, Deckert, 1953).

INepememenus radii branchiostegii ocymiecTBisi-
1oTcst cokpatieHueM mm. hyohyoidei (HYO). B 60ob-
IIMHCTBe ciydaeB 3To mm. adductores hyohyoidei
(ADD HYO) u mm. abductores hyohyoidei (ABD
HYO). DTi MBIIIIEI HATPSMYIO WIW TIPU TTOMOIIN
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COETMHUTENIbHOI TKaAaHU TTPUKPETIISIOTCS K KOCTSIM
>KabepHOU KPBIIIKY U MOTYT OKa3bIBaTh BIMSIHUE HA
nx moounbHOCTh (Winterbottom, 1973).

YerpoiicTBo M (QyHKIMOHMPOBAHUE MEXAHU3MA
m. levator operculi

Y mHorux Teleostei pa3BUT MeXaHU3M OTKPbI-
BaHUs HUKHEH YeTIOCTH MOCPEICTBOM CMEIICHUS
KoCTeli KabepHOI KpBIIIKKA BBEpPX IPU TMOMOIIU
cokpameHust LO — mexanusMm LO (puc. 1). B pam-
Kax 3TON MEXaHMYECKOM CUCTEMBI MEPEaHU KO-
Hell interoperculum coemuHéH lig. interoperculo-
mandibulare ¢ 3amHMM Kpaem HIDKHEH YeloCTH
(Van Roon, ter Pelkwijk, 1939; Liem, 1970; Anker,
1974; Pietsch, Orr, 2007). B HekoTOpbIX ciydasx
dyHKkuMoHMpoBaHMe MexaHu3Ma LO gorosHser-
ca pabotoit DO (Gosline, 1973; Turingan, 1994;
Devaere et al., 2001; Eagderi, 2010). OnuceiBaemas
nepenaToyHas cUcCTeMa ueperna HCIIOJIb3yeTCsl He
TOJIBKO B MPOLIECCE MUTAHUS U AbIXaHUSI, HO TaKXKe
MOXKET OBITh 3a/IeiICTBOBaHa BO BPEMSI IPOSIBIICHUS
IpPYIuX akKTMBHOCTEM: Hampumep, B xoie BuOpa-
LI HUXKHEH YeNIIOCThIO TPU BHYTPUBUIOBBIX KOH-
dauxrax y camuoB Compsaraia samueli (Evans et al.,
2018). Y oTnenbHBIX TIpeacTaBuTeleit suboperculum
HUCKJIIOYEHO M3 LIEMMOYKU 3TOr0 MeXaHu3Ma, B 4acT-
Hoctu y Nandidae (Liem, 1970).

Y HeKOTOphIX BMIOB pPa3BUBAIOTCS pPa3IUYHbIE
Mopdonornuyeckue MPUCITOCOOTEHUST IJIs1 TTOBBI-
meHus1 3POEKTUBHOCTA PaOOTHI OINMUCHIBAEMOTO
MexaHu3Ma. Y OTAeNbHBIX (OpPM IJIMHA TOHKOTO
lig. interoperculo-mandibulare (B cpaBHeHUHU C €ro
MPOTSKEHHOCTHIO Y TeHepaJIM30BaHHbIX IIPEICTaBU-
teneil Teleostei) Bo3pacraer, Kak y Mola mola (Van
Roon, ter Pelkwijk, 1939), uTo criocoOCTBYeT yBeu-
YEHUIO aMIUIMTYAbl CMELLUEHUS HIKHEH 4YeoCTH.
IIporsk€énnocty  lig.  interoperculo-mandibulare
Barathronus bicolor TipakTMyecku paBHa IJIMHE
CTEP>KHEBUIHOTO OYeHb TOHKOIO interoperculum,
K KoTopoMmy oHO Iipukperuisercs. LllupuHa koctu
U CBSI3KY MIOYTHU OMMHAKOBA U 0OYeHb Masia. JIoBOIbHO
nnuHHoe lig. interoperculo-mandibulare mpucyTcTBy-
eT y Acanthonus armatus 1 Monomitopus metriostoma
(Howes, 1992). ¥V Uranoscopidae yBenuyeHue TOJI-
muHH lig. interoperculo-mandibulare (Vilasri, 2013)
CB3aHO C CWJIOBBIM OTBEIEHUEM HUIKHEH YEIOCTHU.
V psina Teleostei creneHb onmycKaHUsI HUKHEH Ueso-
CTU MPSIMO TMPOIMOPILIMOHAIbHA CTEIIEHU CMEIEeHUs
interoperculum. B cBsI31 ¢ 3TUM Yy HEKOTOPBIX BUIOB
interoperculum TepeopueHTUpyeTCs U3 OOBIYHOTO
U1 oKyHenonoOHbIx (Percoidea) ropu3oHTaIbHOIO
MOJIOKEHUSI B BEPTUKAJIbHOE, UTOOBI 3 (peKTUBHEE
nepenaBaTb BBEpPX TATY, MCXONSIIYIO CO CTOPOHBI
LO (Liem, 1970). D10 uMeeT MeCTO y JNIMHHOPBUIBIX
dopm pona Forcipiger (Ferry-Graham et al., 2001)
u Scorpaenoidei (Ishida, 1994).
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PasBuTne HOMONHUTEIBHBIX CBSI30K IT03BOJISI-
€T OCYIICCTBJISATh HAIIPpaBICHHYIO IIepeaady CHJIbI
or LO u/umm DO K cTporo omnpenenéHHO o0jia-
CTHU KabepHOU KPBIIKHU. POCT monmm coemmHUTENb-
HOTKAHHOTO KOMITOHEHTAa B COYETAHUM C YMEHb-
IIEHWEeM KOCTHBIX 3JIEMEHTOB B OIIMCHIBAEMOM
MeXaHM3Me YBEeJIMUMBAET CTETICHb €T0 YIIPaBIsIeMO-
CTA M obecrieunBaeT 0ojiee TOHKYIO PETyIUpPOBKY
BIMSTHUSI Ha HUZKHIOIO YeNIIOCTh coKpateHus LO u/
wi DO (ManéBpeHHOCTh). OCOOEHHO 3HAUYUTENb-
HOTO Pa3BUTHS 3Ta TCHACHIUS JOCTUTAET Y MHOTUX
nrnooproxoobpasHbix  (Tetraodontiformes). Tak,
y B. vetula interoperculum peayLupoBaHO J0 TOH-
KOTO KOCTHOTO CTeOenbKa, a MPOTSKEHHOCTb TOJ-
CTOIi CBSI3KU, COeNMHSIONIEH interoperculum ¢ Kpo-
LIEYHOI operculum TpeBhILIAeT IJIMHY 00€UX 3TUX
kocreit (Winterbottom, 1973; Tyler, 1980; Turingan,
1994). Ilono6Hoe cTpoeHMe interoperculum ume-
erca y Canthigaster rostrata (Tyler, 1980), M. mola
(Gregory, Raven, 1934), HeKOTOpBIX TMpeaCcTaBU-
teneil Bythitidae (Howes, 1992). PenyuupoBaHHOe
interoperculum B. vetula dakTyecku ocBoOOXKIA-
eTcsd OT y4YacTWsl B MPOIECCE BCAChIBAHUS HACO-
ca Xa0epHOM ITOJIOCTH M CTAaHOBMUTCSI aHATOMUYE-
CKMM TIpogosikeHueMm lig. interoperculo-operculare
(Turingan, Wainwright, 1993). Tak:xe xopoiuo aud-
depeHIIMpOBaHHAsl CBsI3Ka MexXay interoperculum
U operculum Bo3HUKAeT y Simenchelys parasitica
(Eagderi et al., 2016), Hoplunnis punctata (Eagderi,
2010) u Ateleopus japonicus (Sasaki et al., 20006).
Y Pervagor melanocephalus va ocHoe ADD HYO
pa3BuBaeTcs m. retractor interoperculi. Ero cokpa-
IIEHWE BBITIOJHSIET IMONTITMBaHME interoperculum
BBEpX M Hazal K pracoperculum u TeM caMbIM CIIO-
COOCTBYeT YBEeIMYEHUIO 3(PEOEKTUBHOCTU PabOThI
mexanuszma LO (Winterbottom, 1973).

OrcyrerBue lig. interoperculo-mandibulare cBoii-
CTBEHHO HeKoTopbIiM Lophiiformes, nampumep
Gigantactinidae (Bertelsen et al., 1981; Pietsch,
Orr, 2007), a Takke Loricariidae (Schaefer, Lauder,
1986; Geerinckx et al., 2007). Y nociaeaHei rpymniibl
pBIO yTpaTa MexaHn3Ma LO BeposITHO 00yCIoBIeHa
orpaHMYEeHHNEM aMITJIUTYObI OTBeneHus dentale BBU-
Jly mpUcacblBaHUsI XUBOTHOTO K cyocTpaty. Takum
o0pa3oM, CIielrajn3ains K BCaChIBAaHUIO He BCerma
COIMPOBOXIAETCSI HATMYUEM 000COOJIEHHOIO MeXa-
Hu3Ma LO. Tak, moTepss caMOCTOSTETbHOCTH 3TOi
MepenaTouHoM CUCTEMBI MMEET MeCTO y Syngnathus
acus, aTanTUPOBAHHOIO K BCAChIBAHUIO IJITAHKTOHA
(Branch, 1966).

Bapuanus ctpoenus 1 (hyHKUMOHUPOBAHUS
Ka0epHO¥i KPHIIIKH

Poszen u Ilarrepcon (Rosen, Patterson, 1969)
OTMeualoT, 4yTo y MHorux Acanthopterygii camoii

KPYIIHOM KOCTBIO KAaOCPHOM KPHIIIKUA SIBJISIETCS
operculum. Y Paracanthopterygii B cBsI3u ¢ pac-
MPOCTPAaHEHHBIM B 3TOI TpyIe TOPCOBEHTPAsb-
HbIM YIUIOIIEHMEM TOJOBbI U CHUXEHUEM OOBE-
Ma Xa0epHOIl IIOJIOCTH pa3Mep OCTPOYIOJbHOTO
operculum yMmeHbIlIeH. B3aMeH 3Toif KOCTH OCHOB-
HYIO J0J110 >KabepHoii Kpbiiiku y Paracanthopterygii
MOXeT (opMupoBaTh KpymnHoe suboperculum,
KOTOpPO€ YacTO OTIMYAETCSI TOHKOW MeMOpaHHOit
CTPYKTYpO#, TIpupmaiomieid e€ifi TMOKOCTh M 3Jja-
ctuaHOCTh (Parmentier et al., 1998). Tak, Benuuu-
Ha suboperculum mnpeBbllIaeT pasMmep operculum
y Porichthys notatus (Gosline, 1989), HeKOTOpPBIX
Macrouridae (McLellan, 1976), Batrachoididae
(Greenfield et al., 2008) u Dibranchus atlanticus
(Pietsch, 1981). Acanthomorpha xapakTepu3yioT-
cs1 6oJiee UI3BMEHYMBOM (hopMoii operculum B cpas-
HEHUHN C OCTaJbHBIMU TpeAcTaBUTeNsIMU Teleostei
(Kimmel et al., 2017). ¥ Hekoropbix BuaoB Teleostei
HabJomaeTcsl pa3pacTaHue Uiad, Ha00OpOT, peayK-
LS OTAEIBHBIX KOCTE# 3KaOepHOM KPBIIIKKU. Bemm-
YMHA KaOEPHOI KPBIIIKM OTHOCHUTEIHHO pa3Mepa
HelipokpaHuyma cpeau npenctaButeneil Teleostei
MOXET BapbUMpPOBaTh OT KPYITHOM (1) 10 MajeHbKOM
(2), B OCHOBHOM B 3aBUCUMOCTHU OT DKOJIOTUM TN~
TaHUS BUAa. Mexny 3TUMU OBYMSI SKCTpeMyMaMu
pacmonaraeTcsl HEIpepbIBHAsl depena BUIOOB PHIO
¢ >kabepHOoi1 KpbIIIKOI yMepeHHOro pa3mepa. Takoe
YCTPOMCTBO KabepHOil KpblliKu Teleostei oObIU-
HO CBUIETEILCTBYET O BO3MOXHOCTU COYETaHUS
HECKOJIbKMX CIIOCOOOB IMTaHMSI, HAIIpUMep yKyca
¥ BCachIBaHUSI.

1. Kpynuoii 1 wiupoxoii ncabeproii KpblulKoii 4acTo
0o0JagaloT BUOBI, 3aXBaThIBAlOIIME IOOBIUY IMYTEM
OBICTPOTO 1 OOBEMHOTO BCACBIBAHUST: OHU OCYIIIECT-
BIISIIOT 3TO AECTBHUE TIOCPEICTBOM CKOPOCTHOM pa-
00ThI kabepHoii mojoctu (puc. 2a). Ux LO, DO
1 AO xopoltuo nuddepeHunponanbl (Winterbottom,
1973). 2ZKabGepHble OTBEpPCTUSI OT YMEPEHHO IIMpPO-
kux (Grande, Poyato-Ariza, 2010; Ghasemzadehm,
2016) mo ymenbiieHHbIX (Kindred, 1921; Branch,
1966; Pietsch, 1989; Bergert, Wainwright, 1997).
OnuceiBaeMoe CTpoeHue KabepHON KpBbIIl-
KM XapaKTE€pHO, B YaCTHOCTM, IS IIpeACTaBU-
teneit  Leptoscopidae, HekoTopwsix Percophidae,
Ammodytes personatus (Odani, Imamura, 2011),
S. acus (Branch, 1966), Uranoscopidae (Vilasri,
2013) u Hexkotopbix Gymnotiformes (Albert et al.,
2005). Tak, mmpoxkumu operculum u suboperculum
obmanaer Orthosternarchus tamandua. TlocnemHuii
radius branchiostegi aToro Buaa o0JiajaeT upes3-
BBIUAMTHO OOIIMPHOM IIIOIIAABI0 ITOBEPXHOCTH,
(akTMUecKn uUrpas pojb HOIOJTHUTEBHON KOCTH
B xabepHoii kpoiiike (Hilton et al., 2007). I[Tomo6-
HOE YCTPOMCTBO HEKOTOPHIX radii XxapakTepHO IJist
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Apteronotus bonapartii (Hilton, Fernandes, 2017)
u Platyurosternarchus (De Santana, Vari, 2009).
Y Hexkoropeix Gymnotiformes mmpokas kadep-
Hasl KphIIIKa JOMOJHSIETCSI cpacTaHUeM XaOepHBIX
MeMOpaH B 00JacTu isthmus B eAMHYIO CTPYKTYpY,
YTO CIIOCOOCTBYET (DOPMUPOBAHUIO CY>KEHHBIX JIbI-
XaTeJIbHBIX OTBepcTuii. OmnmcbiBaeMble MOP(OI0-
rM4yecKkue Mpu3HakKu MOMOraloT 130exaTh 3acope-
HUS XKaOepHOM TOJIOCTU IPU MHUTAaHUU OSHTOCOM
(Lundberg et al., 1996). CTOUT OTMETUTH, YTO 0O-
JIajaHue HeOONbIIMMU XaOepHBIMUA OTBEPCTUSIMU
(c ux mpocBeToM MeHee 4yeM 38.5% MIMHBI TOJIO-
Bbl) peako cBoiicTBeHHO Teleostei, oOuTarOIIUM
B IIeJlaruajiy, B YaCTHOCTHU IIPEACTAaBUTEIISIM KJIalbl
Percomorpha. Beicokue ypoBHM aKTUBHOCTH U Ta-
3000MeHa, XapaKTePHbIE VIS CKOPOCTHBIX IIOBLIOB,
HE MOTYT OBITh ITOMIEPXKaHbBl HU3KOI IPOIYCKHOI
CIIOCOOHOCTBIO MaJIbIX IbIXaTeIbHBIX OTBEPCTHUIA.
NmMelorcst cBeeHus 0 ToM, YTo cpeau Teleostei pas-
JIMYHBIE BapMaHThl COKpPAIEHUS IPOTSKEHHOCTU
>KaOepHBIX IIeNIeil SIBISIIOTCS BECbMa pacIlpocTpa-
HEHHBIMM ¥ BO3HUKAIOT HE3aBUCHMO Y HECKOJIBKUX
HEPOICTBEHHBIX NPUMMTUBHBIX M IIPOXBUHYTHIX
takcoHoB (Farina et al., 2015).

2. OCHOBHOI IPUYUHOMN yMeHblUleHUs pazmepa n/
WIW cmenenu pa3eumus ycadepHoll KpbluKy CIeTyeT
CUMTATh afallTallyio amrapaTa MUTaHUS K MCIIOJIb-
30BaHUIO YKyca Uu/uau OpocKka 4earocmsamu/menom
B KayecTBe BEOyIIEero crocoba KOpMOAOOLIBaHUS
(puc. 20). IIpu 3TOM ILIMpOKAas AbIXaTeJbHAs 1eIb

(a)

(Regan, 1911) cHMXXaeT repMeTUYHOCTb KabepHOM
MOJIOCTU M TE€M CaMbIM YMEHbIIAeT ITPOU3BOAU-
TeJbHOCTh paboThl €€ Hacoca. ObOsamaHue TaKUM
BapMaHTOM YCTpOICTBa XaOepHON KPBILIKU Jea-
€T HCIOJIb30BaHUE €0 BCAChIBAaHMSI IIPU 3axBaTe
JOOBIYM Mano3(pdOEKTUBHBIM WJIM HEBO3MOXKHBIM.
OmnuceiBaeMast KOHCTPYKLIUS KaOepHOM KpHIII-
KM umeetcs, B yactHocTtu, y Cyclothone (Glnther,
Deckert, 1953), Engraulis encrasicolus, Coilia
nasus (Ridewood, 1904), Tactostoma macropus,
Grammatostomias dentatus, Stomias lampropeltis
(Fink, 1985), Bathysaurus ferox (Konstantinidis,
Johnson, 2016) u Anotopterus vorax (Bocko6oiiHu-
koBa, Hazapkun, 2017). OnHoi n3 NpUUMH cJ1aboro
pa3BUTHS M HU3KOM CTEIIEHU OKOCTECHEHUSI KOCTei
xkabepHoit kpeiikn y Giganturidae (Konstantinidis,
Johnson, 2016), MOMUMO BBbILIENEPEUYNCICHHBIX,
BEPOSITHO, SIBJISIETCSI CHYDKEHUE CKOPOCTU MeTabo-
JIN3Ma ¥ COOTBETCTBEHHO MHTEHCUBHOCTHU JIbIXaHMSI
B CBSI3M C MAJIOTIOABMKHBIM 00pa30M XM3HU B yC-
JIOBUSIX IJTyOOKOBOAHOM OKpPYKalollIeit Cpeabl.

VY BUI0B ¢ MaJoit x)kabepHO#i KPBILIKO, UCITOJIb-
3yIOIIMX BapMaHTBl YKyca B KadeCTBe OCHOBHOTO
croco6a 3axBara 100buM, pyHkunu LO u/ummu DO
4acTO YTHETECHHI 13-3a OrpaHUYEeHMS IPOCTPAHCTBA
JIJIS X COKpallleHUsI BCeACTBUE TuIepTpodun AM,
HaKJIambIBaloIIerocss Ha HUx cBepxy (Parmentier et
al., 1998). Takoii BapuaHT KOHCTPYKLIMU >KaOEpHOI
KPBIIIKA MMEeTCsI, B YaCTHOCTH, Y BHUIOB CeMeli-
ctBa Carapidae. CTpoeHUe UX HMXKHEH YeTloCTU

Q)

L neur |

Puc. 2. Bapuanus pazmepa KocTeil, COCTaBISIONINX XKabepHylo KpHIKy y Teleostei (B cpaBHeHUM ¢ JUIMHOW HEHpPOKpaHUyMa):
a — KpyIHas 1 IIMpoKasi xabepHasi KpbIlliKa 3Be3104éta Ichthyscopus lebeck (mo: Vilasri, 2013. PucyHok omy0auKoBaH ¢ paspelie-
Hus School of Fisheries Sciences, Hokkaido University); 6 — ype3BblyaiitHo Masas xkabepHas KpblllIKa CTOMUM Stomias lampropeltis
(mo: Fink, 1985. PucyHnok ucnonb3oBaH ¢ paspenrernst Museum of Zoology University of Michigan). Macimta6: a — 1 cMm.
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CBUETEJIBCTBYET 00 MCIIOJb30BAaHUM MMM Tpamu-
LIMOHHOTO, cpenHero mo cujie, ykyca (Westneat,
2004). XapaxkTepHble IjIs1 HUX HU3Kasl CTeTeHb OKO-
CTeHEHUSsT (MSITKOCTb) KOCTei KaOepHOM KPBIIIKU
M c1aboe CoeIMHEHHME MEXIY HUMU OOYCIOBJICHBI
npucrocobneHHocThio Carapidae K TpOHUKHOBE-
HUIO BHYTPSH Tena xo3samHa (Parmentier et al., 1998).
Tak, y O. fowleri operculum u suboperculum Ha-
CTOJILKO MaJibl, UYTO UX pa3Mep COIOCTaBUM C pa3-
MEpPOM KPYIIHBIX KJIBIKOB Ha IEePEIHUX YETIOCTSIX
oTOi puIOBI. MakTHMYECKOE OTCYTCTBUE KabepHO
kpoimiku (Parmentier et al., 2000) cBsizaHO ¢ MU-
HUATIOPHOCTBIO BTOr0 IIPEACTABUTENISA, a TaKKe
C UCITOJIb30BaHUEM MM JIJISI IbIXaHMSI TTIOTOKA BOMBI,
CO3/1aBa€MOro BHYTPU OpraHuM3Ma Xo3siMHa, B KO-
TOPOM KMBET BTOT KOMMEHCaI. ¥ MHOIMX BMUIOB
Tetraodontiformes, WCITONB3YIOIINX pa3rpbI3alo-
muit ykyc (Turingan, 1994; Westneat, 2004), xa-
OepHas KpBIIIKa OBaJbHONM (DOPMBI Ype3BBIYAITHO
peayuupoBaHa (Winterbottom, 1974).

VY nexoropreix ¢popm Teleostei cokpalieHne pas-
Mepa XabepHOI KPBIIIKK CBSI3aHO C JOMUHUPOBA-
HUEM HCIOJIb30BaHUS IMPU BCAChIBAHUU TOOBIYU
MOJIOCTU BTOPUYHBIX TMIEPESTHUX YeToCcTeil (Opocok
YyeNiocTeit) u/Wiv poToBoit mosoctu. Poisb xabep-
HOI TMOJOCTU CHUXeHa. Tak, BBIABMXKEHUE BTO-
PUYHOI BEepXHEW Yeat0CTU O0YCIOBJIMBAET YMEHb-
meHue operculum u suboperculum y HEKOTOPBIX
Scorpaenoidei (Ishida, 1994), Acanthonus (Howes,
1992), otnenbHbix Macrouridae (McLellan, 1976),
Pegasus (Pietsch, 1978a) wu Luciocephalus pulcher
(Liem, 1967). 3HauuTeabHasT POJIb BBIIBUTAIOIIETO-
¢ MaKCUJUISIDHOTO aIllapaTa U TMouAa B MUTaHUU
BcachblBaHUEM A. japonicus CIIOCOOCTBYET yYMEHb-
LIEHUIO TIJIOIIAAM KOCTel e€ >XKabepHOH MoJIoCcTU
(Sasaki et al., 2006). JJoMMHUpOBaHKE POJIA POTO-
BOI1 TIOJIOCTU B OCYIIIECTBJICHUHU 3arjaThIBaHUS 00-
YCJIOBJIMBAET MOJTHOE OTCYTCTBYE XKaOepHOI KPbIIII-
ku u radii branchiostegii y Saccopharynx ampullaceus
u Eurypharynx pelicanoides (Tchernavin, 1947). I1pe-
o0JyiafaHNe 3HaYeHUsT POTOBO TTOJIOCTU B TUTAHUU
OOBSICHSIET MaJlblii pa3Mep XKabOepHOI KpbIIIKU
Stylephorus chordatus (Regan, 1924; Pietsch, 1978b).
Hcnonb3oBaHue omyckaHus arnmapara ruouna mpu
BCachlBAaHUU CIIOCOOCTBYET HEOOJbILION BeIUYU-
He operculum y psna Siluriformes (Devaere et al.,
2001; Birindelli, 2014) 1 HexoTophix Lophiiformes
(Pietsch, 1972). Maunblii pa3mep KabepHOI KpbIIII-
K1 oT™MeueH y Thaumatichthys, njisi KOTOpOro Xapak-
TepeH YHUKAJbHBII MeXaHU3M OpPOCKa BTOPHIHBIX
BEPXHUX YEIOCTE — BbIABMXKEHUE praemaxillare
B MonepevyHoil mockoctu. I1ocie 3axBara BepxHeit
YEJTIOCThIO JOOBIYM OHA MOABEPTaeTCs YKYCY CO CTO-
ponbl HUXKHeM (Bertelsen, Struhsaker, 1977).

VY yactu BunoB Teleostei, o0mamaommx HEKPYII-
HOM kabepHoii KphILIKOM, (opma operculum me-

HSIETCSI Ha BUJIKOOOPAa3HYIO ¢ INIyOOKOM BBIPE3KOIt
(puc. 3a) (Field, 1966; Pietsch, 1981; Farina, Bemis,
2016). YacTh NIaCTUHKUA 3TOM KOCTH MOXET IIpPO-
OuTbcs Ha MsTKue BBIpOCTH (puc. 30) (Bertelsen,
Struhsaker, 1977). OTu npeobpa3oBaHUsl pa3BUBa-
I0TCSL ISl yBeJIWYEHUs] CBOOOMHOI ITOBEPXHOCTHU
MIpY pa3MelIeHNN COCTUHUTEIbHOTKAHHOTO M MY-
CKYJIbHOTO KOMITOHEHTOB. Y OTAEIbHBIX MpeacTa-
BUTeNell yacThb WM Bc€ operculum u/uiaud apyrue
KOCTHA Xa0epHOH KPBIIMIKY AEMOHCTPUPYIOT Cla-
0oe OoKOCTeHeHMEe WIM He oKocTeHeBatoT. biaro-
napst oopHomy obciyxubaHuio HYO atu koctu
KabepHOIt KPBIIIKU (POPMUPYIOT  “TIOABUKHBIM
kimanan” (Travers, 1984), crnocoOcTBylolIUil yBe-
JIMYEHUIO TePMETUYHOCTHU XKaOepHOI MOJIOCTH, Ha-
npumep y Mastacembelidae n Synbranchidae (Britz,
1996). OnucbiBacMast MSITKask KOHCTPYKLIUS HAPYXK-
HOM CTEHKU XKabepHOit MOJIOCTU TJIaBHBIM 00pa3oM
00YCJIOBJIEHA MCIIOJIb30BAaHUEM OCOOBIO MedaeHH020
6cacvl8anuss BOABI TIOCPEICTBOM (DYHKIIMOHUPOBA-
HUSI JaHHOTO IMPOCTpaHCTBa. B oTauume ot 3Toro
0CcOo0M ¢ KPYIMHOM XOpOIIO OKOCTCHEBAOIIEH Ka-
OEpHOIl KPBIIIKON MPUMEHSIOT ObICTpOE€ U O0b-
€MHOE KJIaCCMYECKOE BCaChlBaHUE OIEPKYJISIPHOMI
nonocteio (Turingan, Wainwright, 1993; Farina,
Bemis, 2016).

Bunbl ¢ y3ko0ii, BEepTUKaIbHO BBITSIHYTOH Ka-
OepHOIl KpBILIKOA YMEPEHHOIro pa3Mmepa, Kak
y Hydrolycus scomberoides, Rhaphiodon vulpinus
(Nelson, 1949; Howes, 1976), Diplophos (Fink,
Weitzman, 1982), Osteoglossum bicirrhosum (I'pomo-
Ba u ap., 2017), Malacosteus, Leptostomias gladiator
u Bathophilus pawneei (Fink, 1985), yacto ucnoib-
3yI0T OBICTpBINT HecmoBoil ykyc (Westneat, 2004)
nnu 6pocok Tenom (Konow, Bellwood, 2005) npu
JioBjie noObIYM. BeITSIHYTOE, Yy3KOe operculum, Ts-
Hylleecsl mapajuleJiIbHO MOABECOYHON KOCTH, MMeE-
eTcsa y Bathytyphlops marionae n Bathymicrops regis
(Sulak, 1977). Btu npeacTaBUTENIM HE UCIONL3YIOT
BcachlBaHME BO BpEeMsI JIOBJIU KEPTBbI, TaK KaK He
MMEIOT CUJIBHO Pa3BUTOM XabepHoii moocTu. Omm-
cbiBacMasi (popma KabepHOIl KPBILIKKU ITO3BOJISIET
MePeYnCAeHHBIM BUIAM OCYIIECTBIISITh OBICTPHIE,
HECUJIOBBIE CMEIEeHUsT operculum IOCpPeacTBOM
cokpameHus LO.

IlepeopueHTanus 31eMEHTOB XKa0EPHOI KPBIIIKH
1 OpaHXHOCTEraJbHbIX Jydei

Y HekoTopbIX TakCOHOB Teleostei MMeeT MecTo
nepeopuenmayus XabepHOl KPBILIKA MO OTHOIIE-
HUIO K €€ pacCIIOJIOKCHUI0 OTHOCHUTEIHLHO HEMpo-
KpaHUyMa y TeHepaJuM30BaHHBIX MpeACTaBUTEEH
(puc. 1). Tak, ynuBUTEIbHYIO MOAU(DUKALINIO pa3-
MEILEHUsI KOCTe XabepHOW KPBIIKU JIeMOH-
crpupyet Anacanthus barbatus. Ero operculum,
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Puc. 3. Paznoo0Gpa3sue ¢opmbl operculum y npencraButeneit Teleostei: a — BUnIKooOpa3Hoe ¢ BEeHTpaJbHOI BbIpe3Koii operculum
yaunbinuka Lophius americanus (no: Farina, Bemis, 2016); 6 — yacTb miuactuHKu operculum taymatuxrtyca Thaumatichthys binghami
IpoOuTCs Ha MsTKHUeE, c1abo oKocTeHeBaIue BeIpocThl (T10: Bertelsen, Struhsaker, 1977. PucyHok ncronb3oBaH ¢ pa3penieHust

Natural History Museum of Denmark). Maciura6: 6 — 1 cMm.

suboperculum, interoperculum u radii branchiostegii
3HAUMUTEJIbHO CABMHYTHI BIIEPEN M BHU3 MO a3
pei0oEI (Winterbottom, 1974). Cronp mpaMaTU4IHBIC
W3MEHEHUSI CTPOEHUS >KaOEePHOI KPBIILIKU, TTO-BU-
IMOMY, SIBJISIFOTCS CISACTBHMEM 3HAUUTEIBHOTO Y-
JIMHEHUS pbljia XKUBOTHOTO C LIEJIbI0 TOYEUHOTO 3a-
XBaTa KOPMOBBIX OOBEKTOB. ¥ B. marionae i B. regis
operculum MMeeT HEeOOBIYHYIO OPMEHTAIldI0: OHO
pacIoIOKEHO Haa IOOBECOYHOII KOCTBIO, a HE
no3aayu He€, U CMEIIEHO KaylaJlbHO OTHOCUTENIb-
HO HelipokpaHuyma (puc. 4) (Sulak, 1977). Takoe
crneuuduyeckoe TojokeHue operculum, BeposIT-
HO, CBSI3aHO C HEOOXOMUMOCTBIO YBEIMUCHUS IIPO-
TSKEHHOCTM POTOBOM IENM IJisl OBICTPOTO yKyca
KPYITHOM AOOBIYU.

Y HekoTophIx npeactaBuresneii Teleostei Hab0-
JAeTCS TEHICHIIMS CMEIeHUsSI KOCTHBIX 2JIEMEHTOB
HEeOOJIBIIION MO pa3Mepy KaOepHOM KPBIIKUA U/
v radii branchiostegii B eenmpanvnom nanpaéne-
HUU OTHOCUTEIILHO HEHMpOKpaHMyMa (B OTIMYME
OT TEHEepaJu30BAHHOIO BapuaHTa pPa3MEIICHMS)
(Winterbottom, 1973; Gosline, 1989; Turingan,
Wainwright, 1993; Eagderi et al., 2016). Ilpu aToM
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HaKayMBaHUE BOIbI B XKaOEPHYIO IMOJIOCTh OCYIIIECT-
BJISIETCS TIPEUMYIIIECTBEHHO IIyTEM pacIlIMpeHUs
HIDKHETo oTaesia TojioBel peiObl (Turingan, 1994).
YacTo 3TO NMPOUCXOAUT IIPU OIyCKAaHUMSI BHU3 arl-
napara ruouaa (Gregory, Raven, 1934; Wainwright
et al., 1995). B pamkax onucheiBaeMoii TeHACHIIUU
Bunbl Tetraodontidae, Diodontidae u Molidae ne-
MOHCTPUPYIOT 3HAUUTEIbHOE YBEINYEHHUE TIEPBOTO
radius branchiostegi, KOTOpbIil Y HUX TIpeaCTaBISET
c000ii 1MpoKyo KocTHYIO TacTuHKy (Tyler, 1980).
E€ pabota crocoOCTBYyeT paclIMpEHUI0 HUXKHEro
oT/esa KabepHOil MOJOCTH, MO CYyTH Jiejia TTPUHM-
Masl Ha cebs (PYHKIMIO peaylrpOBaHHBIX KOCTeit
xxabepHoit Kpbliku (Gabriel, 1940; Wainwright et
al., 1995). Paciumpennslii radius branchiostegi ¢op-
MUpYET IIIapHUPHBII CycTaB ¢ ceratohyale, ero oTBe-
JIEeHUEe OCYILECTBJIsIeT ruriepTpodupoBaHHbiii ABD
HYO (Wainwright et al., 1995). KpaiiHe BeHTpaib-
HOE MOJIOXKEHME operculum OTHOCHUTEIBHO ITOABE-
COYHOI1 KOCTH XapaKTepHo 1j1st MHorux Loricariidae
(puc. 4) (Schaefer, Provenzano, 2008).

OnHoli U3 IPUYMH CMEIIEHUST KOCTel xXabepHoit
Kpbllky U radii branchiostegii B BeHTpaJbHOM Ha-
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Puc. 4. IlepeopuenTanus operculum OTHOCUTEIBLHO €0 PACITOIOKEHUS IO OTHOIIEHUIO K HEITPOKpaHUYMY Y TeHepaIn30BaHHBIX
MpeAcTaBUTENei: a— BEHTpaJIbHO OPUEHTHPOBaHHOE operculum iutorenyca Lithogenes wahari (o: Schaefer, Provenzano, 2008), 6 —
CMellEHHOE TopcoKaynaaibHO operculum 6atumukporica Bathymicrops regis (1io: Sulak, 1977. PUcyHOK UCIIOIb30BaH ¢ pa3pelieHust

Natural History Museum of Denmark). MacmTa6: 1 cm.

MpaBJIcHUHN SIBJISIETCS TIPENMYILECTBEHHOE MCIIOJb-
30BaHKE JOHHOTO 00pa3a XU3HU 1/WJIN 3apbIBAHUS
BTPYHT. D10 uMeeT MecTo y Anguilliformes (Eagderi,
2010), Sternarchorhynchus (Marrero, Winemillar,
1993), muorux Clariidae (Devaere et al., 2001;
Adriaens et al., 2001), Mastacembeloidei (Travers,
1984). B ocHOBe 3TOif TEHIEHIIUU JIEKUT MPUHLIUIT
(pyHKIIMOHUPOBAHUS KaOepHON TMOJOCTU, OIU-
caHHbIil ans1 Trichodon trichodon n Uranoscopidae
(MacDonald, 2015). ¥ yka3zaHHBIX TIpeACTaBUTENIEH
CHJIOBOC BBITAJIKMBAHKWE >KUIKOCTU ITOCPEICTBOM
>kaOepHBIX KPHIIIEK B HATIPABJICHUY BHU3, IO TOJI0-
BY PBIOBI, CITOCOOCTBYET OOJIETUYCHHUIO 3aKAIIbIBAHUS
B rpyHT. CIBUT Ha3aa U BHU3 ObIXaTeIbHBIX IIeNeit
Ha ronioBe y . parasitica, A. allardicei n G. prasinus
MOXET OBITh ITOJIE€3eH IS M30eXXaHUsI 3aCOpPeHUS
OPraHOB JIbIXaHUS TIPU HAXOXIEHUM PHIObI BHYTPU
Tejla XepTBbl. DTa Mopdosornyeckass amanrtaunus
KOHBEPIeHTHO HAIIOMUHAET peIleHUEe, UCIIOIb3ye-
Moe MuUKcrHaMu Myxinidae (Strahan, 1962).

Bapunanus crpoennsi 1 (hyHKIMOHUPOBAHUS
OpPaHXMOCTETATbHBIX JIyYeii.
®opmMupoBaHKe MYCKY/IbHOIi }Ka0ePHOIi KPbIIKH

Radii branchiostegii y Teleostei (puc. 1) 3Haun-
TEIbHO BapbUPYIOT II0 IIUHE, (popMe U ILIOIIAmIn
MOMNEPEeYHOro ceueHus. bosblee YMCIO MIMHHBIX
radii yBenuuuBaeT 3(p(HEKTUBHOCTh BCACHIBAHUS
KOpMa XKa0epHOIi ITOJOCThIO, BCAENCTBUE YIJIMHE-
HUS IIEpeIHEBEHTPAJIbHOIM YacT CBOOOIHOIO KJIa-
naHa kabepHoii kpeiiku (Baglioni, 1907; Hughes,
1960; Liem, 1970; Britz, Kottelat, 2003). 3a cuér
cokpamieHusT m. sternohyoideus Tmpu BcackIBaHUU
ob6JacTh isthmus peIObI cMellaeTcsl Ha3al, OTKPbI-
Basi HUXKHIOIO 00JIACTb >KaOEPHOI MOJIOCTH U CO3-
naBast yrposy e€ repmeTuyHocTu. bosee mmpoxuii
M0 TUIOIIAAM KJIallaH JIydllle IepeKphIBaeT 3TO OT-
KpbIToe mpocTpaHcTBO. Radii branchiostegii npu
3TOM AEHCTBYIOT Ha MaHEP pacKphIBAIOIIIETOCS Bee-
pa (Gosline, 1973; Devaere et al., 2001; Sasaki et
al., 2006). Takxkxe pocty 3(P(PEKTUBHOCTU BCACHI-
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BaHUS CIIOCOOCTBYET YBEIMYECHME IUIOIIAAN TII0-
BepXxHOCTU radii B HampaBJIE€HWUU CIepeard Ha3al
y psina BunoB Teleostei (Nelson, 1970; Matsuoka,
1997). Y npuUMUTUBHBIX TaKCOHOB KOopoTKue radii
branchiostegii Moryr umeTbcs B OOJBIIOM KO-
JINYEeCTBE KakK, HampuMmep, Y HEKOTOPHIX BUIOB
Aulopiformes (Baldwin, Johnson, 1996) u Stomiidae
(Fink, 1985). Y npencraBureneii 3Tux cucreMaTuye-
CKUX TToApa3aeaeHUii ppl0 OHU MPUKPEIUISIOTCS HE
TOJIbKO K epihyale u ceratohyale, Ho 1 K hypohyale
ventrale. Y cémru Salmo salar MHOTOYMCIEHHBIC
mrpokue radii branchiostegii UMeOT Manylo IIn-
HY M PacCHOJIOKEHbI IJIOTHBIM PSIAOM, HallOMHMHAs
takoBble y paHHuX Palaeonisciformes (McAllister,
1968). OHuU He MOTYT co3aaBaTh OOJBIION Mepena
JABJICHUSI, HEOOXOMMMBIN JIsT 3acachlBaHUsI JOOBI-
Yy, CBOMCTBeHHBIN Neoteleostei. DT KOpOTKME
3JIEMEHTHI He 00€CIIeYMBaIOT XOPOIIYIO TepMeTHY-
HOCTb kabepHoit mojioctT. CTOUT OTMETUTh, UTO
cpeiyu pa3IM4YHBIX rpyrmn Husmumx Teleostei yacto
MPOUCXONUT KOHBEPIeHTHOE YMEHbIIeHUEe 4Yucia
radii branchiostegii. Tak, y Characidae (Sidlauskas,
Vari, 2008), Gymnotidae u Cyprinidae, Kak mpaBuio,
Tpu—nsTh radii (Gosline, 1973). Buasi Siluriformes,
Yy KOTOPBIX Yepell B OOJbIIEH CTeIIEHU XapaKTepu-
3yeTCsI TOPCOBEHTPAIIBHBIM YIUIOLIEHUEM B CpaB-
HeHUU Cc Oojiee TeHepaIM30BaHHBIMU ITPEACTaBU-
TeJISIMU 3TOTO OTPsiia, UMEIOT COKPAIIEHHOE YHCIIO
radii (Gosline, 1973). Radii branchiostegii yacto
peayuupyloTcs y miyookoBogHbIX (opm Teleostei
(McAllister, 1968; Farina et al., 2015) B pamKax TeH-
NEeHIMU K OOJITYEHMIO CKeJleTa >KUBOTHOIO IS
yBeaudeHus I1aBydyecTh. CTOMT OTMETHTb, 4YTO
obuee yucio radii branchiostegii, kak 1 Mecta nx
MpUWIEHEHUs K TMOUIY, MOTYT BapbUPOBAaTh MEXITY
OTHEJIbHBIMU 0CO0SIMU onHoro Buma Teleostei, Kak
3TO TIPOMCXOOUT y pPa3HOpPa3MEPHBIX WHIWBUIOB
Elops. Yucno radii Takke MOXET UBMEHSIThCS B TIPO-
1ecce pocTa 0coOM U pa3anyaThbCcsl MEXKIy KOHTpa-
JlaTepajJbHBIMM CTOPOHAMM T'OJIOBBI OTHOM PHIOHI,
B yacTHocTHu y Siluroidea (Arratia, Schultze, 1990).

Y HEKOTOPBIX HEPOACTBEHHBIX TaKCOHOB Teleo-
stei HaOMomaeTcsl yBelMueHue pa3Mepa, pocT YKc-
Jla 1 MHTeHcuduKauus QyHKIMoHupoBaHus radii
branchiostegii. Bo MHOrux ciaydasx 3To COIpPOBO-
KAAeTCsl YMEHbIIIEHUEM WM Jaxe 3HAYMTebHOM
peaykuueil pasMmepa xadbepHbix Kocteil (Gregory,
1933; Gosline, 1951, 1989; Field, 1966; Winterbottom,
1973; Tyler, 1980; Turingan, Wainwright, 1993;
Sasaki et al., 2006). Tak, yucyio ToHkux radii Ha of-
HOI cTOpoHE (JIeBOI WJIM TpaBOif) TMOUIHON TyTH
y Ophichthidae nocturaet 32 (Gosline, 1951). Ynnu-
HeHue radii branchiostegii y Teleostei crmocoocTBY-
€T YBEJIMUYEHUIO TTPOCTPAHCTBA Ka0epHOU MOJOCTH
(Farina, Bemis, 2016). I[Tpu aToM pa3Mep >kaGepHbIX
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mesieit yacto ymeHnnieH (Wainwright et al., 1995).
KpoMme TOrO, OHM MOTYT CMEIIaThCs 3HAYUTEIHHO
KayJgajqbHee 3aJHeil rpaHUuLbl )KaOepHOIl KPBIIIKH,
BO MHOIMX CJIydasiX pacliojlarasicb y OCHOBaHUS
rpynHbIX 1aBHUKOB (Tyler, 1980). Takum oOpasom,
y (GopM oOIMChIBa€MOIi KaTeropud HMMeEeT MeCTO
¢opmupoBaHue pa3poclieiicss Hapy>KHOI MYcKyab-
Hoti cmenku xabepHoit momoctu (Elshoud, 1986)
(cMm. Hmxe). Benyiiee 3HaueHne B UBMEHEHUU 00b-
€Ma 3TOro MPOCTPAHCTBA ITPUHAJIEXKUT TUTIEPTPO-
¢dupoBaHHBIM, CI0XHO ycTpoeHHbIM ADD HYO,
ABD HYO u apyrum auddepeHuupyrommmces: Ha
X OCHOBE MbIIIAM (B yacTHOCTH, m. hyohyoideus
inferioris m m. hyohyoideus superior). DT Mycky-
JIBI HATSTHYTHI Ha 3JIaCTUIHBIN, THOKMWIA KapKac radii
branchiostegii (Gregory, 1933; Gosline, 1989; Ishida,
1994; Britz, 1996). B takoii cucTeMe 3a pacIlnpeHue
KabepHoit momocTr oTBeTcTBeHHEIABD HYO.ADD
HYO ¢dyHKuMOHUPYIOT B KauecTBe €€ KOHCTPUK-
topoB (Winterbottom, 1973). OHUM OCYILIECTBISIOT
OPUHYIUTEIbHOE U3MEHEHHE €€ 00bEMA U, IO CYTH,
BOCIIPOM3BO/IST YCTPOMCTBO XKaOEePHBIX MEIIIKOB Ka-
TpaHa Squalus acanthias (JI3epxunckuii, 2005). Ta-
KuM obpas3om, y Teleostei BbllIeONMUCaHHBIX (HOPM
MMeeT MECTO 3HAaYMTeIbHOE pa3pacTaHue OpaHXU-
ocTerajibHbIX MeMOpaH (ki1anaHoB) (Gregory, 1933;
Ishida, 1994; Eagderi et al., 2016). Paspociunecs
HYO He ToabKO OCYIIEeCTBIISIOT KOHTAKT radii mpyr
C OPYroM, HO TakKXK€ BBIMNOJHAIOT WX KpEIUIEHUE
K ruouny, cleithrum, ammapaTy IJIOTOYHBIX YeJTi0-
CTEW ¥ IPYTUM YacTSM Yepera pblObl, a TAKXKE K CO-
CEeMHUM MYCKyJaM (IIOMUMO IPUKPEIIEHUS K KO-
cTaM xabepHoit Kpbiiku) (Winterbottom, 1973).
Tak, y mpencraButeneii Tetraodontiformes HYO
MOTYT COEIUHSTBHCS TpPU MOMOIIM acluu C m.
sternohyoideus m m. sternobranchialis, Hampumep
y Balistidae; ¢ m. pharyngoclavicularis internus —
y Diodontidae; unu npukpemisatbes K m. obliquus
inferioris, kak y Lagocephalus lunaris. Y mociemHero
Buga ADD HYO cnuBarotcs ¢ m. levator branchialis
4 (Winterbottom, 1973, 1974). ¥ Diodontidae ADD
HYO myckynbHOI CTeHKH >KabepHOM MOJIOCTU CUTb-
HO TUTIEPTPO(GUPOBAHBI: X BOJOKHA ITPUOOPETAIOT
MpUKperieHue Ha HelipokpaHuyMme (¢ pteroticum)
u TmoaBecoyHoil kKoctu (Winterbottom, 1973).
Y M. mola HYO mipupacraiotr K IepemHeMy Kparo
cleithrum, mo3ToMy BMeCTO IIMPOKOI >kKabepHOit
IIEIN Y KUBOTHOTO (DOPMUPYIOTCS JIMIID MajeHb-
KHe ObIXaTelbHble OTBepcTus. MHTepecHo, 4To OT-
KPBIBAaHMIO JbIXaTeIbHbIX OTBEPCTUI CIIOCOOCTBYET
MpUBEICHUE HIDKHEN YeTIOCTH ITyTEM COKpAIeHUS
AM. CokpalnieHue 3TOTO MYCKyja ITONTSTMBAcT
interoperculum Briepén, 3acTaBiisis operculum cme-
IIAThCSI TTEPEAHEBEHTPAILHO, BOCITPOU3BOIS PAbOTY
mexanmusma LO “raobopom” (Gregory, Raven, 1934).
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Y Lophius americanus ADD HYO koHTpiaTepaib-
HBIX CTOPOH TOJIOBBI paCIpOCTPAHSIOTCS HA KOPITYC
PBIOBI M BCTPEYAIOTCA APYT C APYTOM JOPCAILHO Ha
CPEIUHHON JIMHUM CIIUHBI XUBOTHOTO. 31€Ch OHU
COENMUHSIIOTCST MEXIYy CO00I CyXOXKMITBHBIM IIpOMe-
xkyTkoM (Farina, Bemis, 2016). Paspocimuecs ADD
HYO M. mastacembelus nmeroT oOLLIMPHYIO 001aCTh
MPUKPETIEHUST He TOJBLKO Ha BCeX KOCTSAX skabep-
HOM KPBILIKK, HO U Ha m. epaxialis, posttemporale,
supracleithrum u cleithrum (Travers, 1984).

Apkas TeHAeHIIUS K (DOPMUPOBAHUIO MYCK)Nb-
HOll JicabepHoll KpblulKu TIPOSIBASIETCSI Y MHOTMX
Anguilliformes (puc. 5) (Eagderi, 2010). Tak, cHmXe-
HUE POJIM YMEHBIIIEHHBIX KOCTEH KaOepHOIl KPhIIII-
KM B COYETAHUM CO 3HAYUTEIbHBIM YIJIMHEHHUEM
radii branchiostegii HaGmopaercss y S. parasitica.
IIporszxk€nHocTh radii 3Toro BuMaa HaMHOIO TIpe-
BOCXOAMT pa3Mep operculum: MX BEpPXHUE KOHIIbI
JMOCTUTAIOT YPOBHS Mo3BoHOYHOTO cTonba (Eagderi
et al., 2016). IlomoGHOI KOHCTPYKLMEN XKabep-
HOW KpbIIKU obyiamaetr P. macrurus v Moringua
edwardsi (Eagderi, 2010). ¥ mHorux Anguilliformes
KabepHble MeMOpaHbl 000MX CTOPOH TOJIOBBI MO-
TYT CpacTaThCsl MEXIy COO0I BEHTPAIbHO B EUHYIO
cTpykTypy. Ilpn a3TOM (hopMUpyeTCsT TepMETUIHBII
“MEIIOK”, KOTOPBIii MTOKPbIBAET BCIO XXaOEPHYIO MO~
JIOCTh XMBOTHOTO. [IpIxaHuWe pBHIOBI IIPEACTaBIISIECT
c000ii TIpoliecc MPUHYANUTENbHON BEHTUIISIIUM 3TO-
ro “memKka” TyTEM COKpAIIeHUST ero MYCKYJIbHOI
CTEeHKU (mepucrajibTuka). Myckynatypa “memnka”
B OCHOBHOM COCTaBJIeHa TUIIEPTPO(PHUpOBaHHBIMU
HYO superior u inferior. Pazpactanue HYO moxert
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00YCJIOBJIMBATh MX KpEeIUIEHUE K TOPU3OHTAIbHOM
cente Mexay m. epaxialis m m. hypaxialis (Eagderi,
2010). B cBg3u ¢ paccMOTpeHUEeM OCOOEHHOCTEeM
CTpOEHMs BUCIHepalbHOTO anmaparta Anguilliformes
(Eagderi, 2010) Mbl HE MOXeM COIJIACUTLCS C MHE-
HueM Xbioreca (Hughes, 1960) o ToMm, 4TO AbIXaHUE
0co0eil 3TOro TaKCOHA OCYIIECTBIISAETCS MPU TTIOMO-
I JOMWHUPOBAHUS pPabOTHI “CUIIOBOTO Hacoca”
HErepMEeTUYHOU pOTOBOI TMOJOCTU. BhilieykazaH-
HO€ YCTPOMCTBO MYCKYJIbHOI XXaOepHOI KPBILIKU
takke xapaktepHo u i Clariidae, Hanmpumep nst
Channallabes apus. Y 3TOT0 BUIa OTHON 13 IIPUYMH
3HAYMTENBHOTO YMEHBIIEHMST operculum, BeposiT-
HO, SIBJISICTCSI IBIXaHWE aTMOC(EPHBIM BO3IyXOM
(Devaere et al., 2001). O HaauuyMU MYCKYJbHO-
To OIepKyIsIpHOro Hacoca y Muraenidae coo0-
maet I'peropu (Gregory, 1933). ¥V Batrachoididae
(Greenfield et al., 2008), a TakKXe y HEKOTOPBIX
Lophiiformes, nHanpumep Tetrabrachium ocellatum,
Abantennarius sanguineus (Pietsch, 1981) wm
Centrophryne spinulosa (Pietsch, 1972), comracHo
KOHCTPYKIIUM MX Yepera MMeeT MeCTO ITomoOHOoe
YCTPOMCTBO HAPY>XHOM CTEHKM >KaOepHOM MoJo-
ctu. Anmapar radii branchiostegii urpaet BeayIiyoo
poJjib B paboTe >kaOepHOUl IOJOCTU MpU pas3ayBa-
HUM BO Bpemst onacHoctu y Chilomycterus schoepfi
(Wainwright et al., 1995).

B pamkax wmexaHu3Ma MYcKyabHOU JcabepHoil
Kpolwiky TUTIEPTpOoGUST U YBEIUYEHHE IUIEY MMO-
BekTtopoB LO, DO u AO (Gosline, 1983; Wainwright
et al., 1995; Devaere et al., 2001; Eagderi, 2010) no-
3BOJISIIOT OCYILECTBIIAThH 00JIee CUIOBbIC CMEILEHUS

rbr

Puc. 5. MyckynbHas xxabepHast Kpblllika MypeHbl Anarchias allardicei (mo: Eagderi, 2010), cdopmMupoBaHHas pa3poCIINMCS Mbl-
IIeYHbIM “MemkoM” mm. hyohyoidei, koTopbie 00CIy:KUBaOT OpaHXUOCTeTalbHbIe Jydu: am — m. adductor mandibulae, epx —
m. epaxialis, mhyo — mm. hyohyoidei; ocT. 0603HaYeHUs cM. Ha puc. 1. MacmTa6: 1 MmMm.
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operculum B coyeTaHUM ¢ UX OOJIbIIECH MaHEBPEH-
HOCTbhlO. B cpaBHeHUU ¢ 3TUM BapUaHTOM JBMXKE-
HuUs operculum reHepaanzoBaHHBIX popM Teleostei
XapaKTepu3yloTcsl OoJibllieil  YHUBEpPCaIbHOCThIO
W OOHOTUITHOCTBIO. Ilo KpaitHeit Mepe, y 4acTu
BUIOB U3 OIMCHIBAEMOII KaTETOPUU — C YKPYITHEH-
HBIMKA MBIIIAMU Ka0epHOI KPBIIIKUA — IIPUCYT-
CTBYET KPYIHBIII PETPOAPTUKYJISIPHBIA OTPOCTOK
HuxHeit yemoctu (Eagderi, 2010). Ero Hanuune
CBUIETENbCTBYET O CUJIOBOM OTKphIBaHMM dentale
nocpeactBoM MexaHusma LO. IlpeumyliecTBom
MYCKYJIbHO#M CTeHKM KaOepHOM IOJIOCTH SIBIISIETCS
e€ caMOCTOsTe/IbHAsl CHOCOOHOCTh 3(P(HEKTUBHO
0CBOOOXKIATHCS OT HeKenaTeNbHBIX (parMeHTOB
KOpMa M/WIn JOHHOTO cyOCcTpaTa, BOJIM3U KOTOPO-
0 4acTo OOUTAIOT BUABI C MOAOOHBIM YCTPOCTBOM
rojioBbl. MyCKyjbHasl CTeHKa XaOepHOi MOJOCTU
B (paze cBoero cokpalleHuss MOXKeT IpUIeraTh K Ka-
OepHBIM OyraM 3HAYUTEJIbHO TUIOTHEe, YeM HETHY-
1Iasicst KOCTHag »kabepHas Kphilika. [ToTomy peiObI,
obiagaole MYCKYJbHOM »KaOepHOI KPBILIKOM,
MOTYT ropasao 3 deKTUBHEE UCIIOIb30BaTh 00bEM
MPOCTPAHCTBA KaOEPHOU IMOJOCTU KaK BO BpeMsI
NbIXaHUs, TaK U IIpU IIMTaHUU OCOOM, Aenasi mpo-
1iecC BcachIBaHUS Ooyiee MPOU3BOAUTENbHBIM. [To-
clenHee OCOOEHHO BaXXHO [Jisd IIpencTaBUTENEH,
KMBYIIMX Y JHA, BHYTPU TPYHTA WA Ha OOJIBIION
I1yOMHE CO CHIDKEHHBIM COAEpXKaHUEeM KUCI0poaa
B Bome. [loTpebneHue GeHTOca M/MJIM 3aKarbiBa-
HUE B cyOCTpaT BO MHOTMX CJydasiX CIIOCOOCTBYET
MOMaJaHUIO B KaOEPHYIO TOJOCTh HEXeIaTeIbHbBIX
YacTHUIl, KOTOPbIE MOTYT OBITb 3(PPEeKTUBHO yaa-
JIEHbI M3 3TOrO MPOCTPAHCTBA IMYTEM 3HEPIMYHOM
MEePUCTATBTUKA MYCKYJIATyphl €€ HapyKHOH CTEH-
ku (Gosline, 1971; Smith, 1989). YmeHbllIeHUIO KO-
JIMYeCTBa ocaaka 1/Win neTpuTa (ComepxKallerocs
B BOJE WJIM BOJW3M TPyHTA), TOMANAIOIETO B Xa-
OEpHYIO IMOJIOCTh, TAKXKE CIIOCOOCTBYET HATUUKME CO-
Kpall€HHBIX )XabepHbix oTBepcTUit (De Schepper et
al., 2005; Eagderi, 2010).

Pa3Hoo0pa3ue ncnob30BaHus anmnapara
KabepHOii MoJIOCTH

Y muormx mpencraBureneii Teleostei skabepHas
Kpbllika u/wunu radii branchiostegii mpuHuUMalOT
y4JacTHe He TOJIBKO B IPOoILieccax AbIXaHHWS 1 ITMTaHKSI.

VY otnenbHbIX (hopMm Teleostei xabepHast KpbIlii-
Ka BHOCUT BKJIaJ B nepedeudceHue M/ Qukcayuro
KMBOTHOTO OTHOCHUTEJBHO OIOPHI. 3HAYUTEIbHAsI
Mmomnpukanmsg operculum um interoperculum xa-
pakTepHa sl HeKoTopbix BUIOB Trichomycteridae,
Harnpumep s Trichomycterus dali (Rizzato et al.,
2011). Vandellia victionb3yeT nJist JOKOMOLMU U MPU-
KpeIUIeHWSI BHYTPU Tella PhIObI-XO3SIMHA BUIOM3-
MEHEHHYIO TIOMHUMAIOIIYIoCsS operculum W IIUII
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interoperculum (Adriaens, 2003). ¥ camuoB Kneria
Ha HapyXHOI TIOBEepXHOCTU operculum o0Opa3sy-
€TCS ONEPKY/ISIpHAsI 4Yallledka KpYyIIoi (DOpPMBEI.
Operculum ¥ omepKy/IsipHasl yalledyka COCTaBJIe-
HBI IPEUMYIIECTBEHHO U3 COCOMHUTENIBHOM TKaHU
C TIOBEPXHOCTHBIMM KEPAaTUHOBBIMU TanuIaMU
U rpedHssmu. CylecTBYeT IPEAIoIoXEeHNe O TOM,
YTO TTOHOOHas crienmdndecKast XadepHas KpbIITKa
y caMuoB Kneria GyHKIMOHMPYET KaK IIPHUCOCKA,
KOTOpast IIOMOTaeT UM IIPUKPEIUISIThCS K KaMHSIM
B OBICTPO TEKYLIMX BOOOEMAX MJIK K CAMKE BO Bpe-
Ms1 pasmHoxeHus1 (Grande, Poyato-Ariza, 2010).
OtnenbHble BUAbl Teleostei MCITONB3YIOT CBOM
OrpaHUYCHHBIC IbIXaTeIbHBIC OTBEPCTHUS IJISI pe-
aKTMBHOIO TIJlaBaHUs, Hampumep Antennariidae.
DTU KUBOTHBIE TIPUMEHSIIOT padOTy MYCKYJIBHOTO
pecrupaTOpHOro Melika U CuOHOIMOI0OHOro Ma-
JICHBKOTO JbIXaTeJIbHOTO OTBEPCTUS IJISI CO3MAHMS
CHJIOBOTO ITOTOKA BBIIBIXaeMOI1 XKMIKOCTH IJISI MEII-
JIEHHOTO TIepeMEeIIeHMST B TOJIIIE BOASHOIO CTOJI0a
(Fish, 1987). Hekoropsie Diodontidae coBmeniatoT
BBICOKOCKOPOCTHOE BbIOpachIBaHME BOIbI U3 IbI-
XaTeJIbHBIX OTBEPCTUI C OBICTPHIMU IBUKEHUSIMU
IUIABHUKOB U Tejla B XOme OBICTPOTO YCKOJIb3aHUS
OoT xuiHuKa (escape mechanism) (Breder, 1924).
Hcrnonp3oBaHue XKaO0epHOM KPBIIIKA IJIST Ha3eM-
HOIT TOKOMOLIMY TIPUCYTCTBYET y Anabas testudineus
(Liem, 1987). B ommuue ot apyrux Teleostei,
y A. testudineus operculum u suboperculum mpoyHo
HE COEIMHEHBI IPYT C APYIOM B €OUHYIO KOCTHYIO
miactTuHy. OHM COUWJIEeHeHBI MeXIy coOoif miap-
HUPHO-KaJyaTeJIbHO M MOTYT JBUTaTbCs OTAEIbHO
IPYT OT Ipyra. OTU IBe KOCTU CHAOXKEHBI OCTPHIMU
IIHUIIAMU 711 3asIKOPUBAHUS B CyOCTpaTe BO BpeMs
IBYDKeHUS 1o cyuwe. IIpu atoM operculum pbIObI
OTBOAMTCS JIaTepaIbHO ropasno Jajblie, YeM y He-
cneuuanu3npoBaHHbix Teleostei. MaxkcumanbHas
CKOPOCTb TlepeMelleHusI, HaOaogaeMasl y TaHHOTO
BHUA Ha 3eMJIe, COCTaBIISIeT 1.8 MJIMHEI ero Tea B ce-
kyHay (Davenport, Matin, 1990).

M CcKIounTenbHO 3aujumHuyo poab BBITIOIHSIET
majieHbkoe operculum y P notatus. CoxpalieHue
KPYMHBIX B CPAaBHEHUU C BbIIIEYKAa3aHHON KOCTBIO
DO, LO u AO ocyuiecTBasieT OpUeHTAIIUI0 00JIb-
IIIOTO IIKTIa operculum B CTOPOHY ITOTEHIINATLHOTO
Bpara (Gosline, 1989). IlepeMerieHuss MoguUIII-
poBaHHoOro operculum Loricariidae obecneunBaoT
paboTy 3alIMTHOTO MeXaHM3Ma, KOTOPBIA BKJIIO-
yaeT TIOAHSTHE TIyYKa YBEIWYEHHBIX IIEYHBIX
OIIOHTOMIIOB B HarlpaBJieHnM npoTuBHUKA. CycTaB
operculum ¢ MOaABEeCOYHOI KOCTHIO CUIIBHO BUIOM3-
MEHEH, Oyayuu YIJTMHEHHBIM U OPUEHTUPOBAHHBIM
B IPOAOJbHOI ocu (ropu3oHTanibHO) (Geerinckx,
Adriaens, 2006; Schaefer, Provenzano, 2008).
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Camubl HeKOTOpbIX BUAOB Teleostei MCIOIb3y-
IOT CBOIO SIDKO OKpAaIllEHHYI0 OpaHXUOCTEraJlbHYIO
MeMOpaHy [Jisl puBiedyeHus: camok (Semler, 1971;
Ragland, Fischer, 1987). Kpome Toro, oHu Moryt
CUTHAJIM3UPOBATh €0 B MPOIIecce arpeCCUBHOM Jie-
MOHCTpAaIlMM caMilaM CBOEro BUIa, BTOPralomuMCs
Ha UX TeppuTopuio. Takoe moBeaeHNE CBOMCTBEHHO
Betta splendens inn Chaenopsis alepidota (Baerends,
Baerends-Van Roon, 1950).

B nmutepaType ommcaH cnocob BOCIIPOM3BOACTBA
3BYKOBBIX cUTHaJIOB y (Gobiidae, cormacHoO KOTopo-
MY 3BYKHM T€HEPHUPYIOTCS IIPW IOMOIIN CHJIOBOTO
BbIOpAchIBaHUSI BOIbI Yepe3 MaJIeHbKUE JIbIXaTe/Ib-
HBIE OTBEPCTUSI U3-TI01 3KaOePHBIX KPBIIIEK (TUAPO-
JTnHamMudeckuii MexanusM) (Parmentier et al., 2013).

IlepBrie radii branchiostegii Mullidae npuo6pe-
TalOT ITOBBIIICHHYIO MOOBMKHOCTb M TIOIICPKU-
BalOT TMOUIHBIE YCUKHU, KOTOPbIE pblOa MCHOJIb3Y-
eT U OCSI3aHMS JOOBIUM, a TaKKe IS KOIaHUS
nHa npu rnoumcke kopma (Gosline, 1984). Crout
OTMETUTh, YTO y JUUMHOK OapalOyneBbix Bce radii
branchiostegii ”MeIOT pacriojiokeHue, XxapaKTepHoe
1711 TeHepanu3oBaHHBIX Teleostei. OmHako B xome
OHTOTeHe3a mepBbIit radius, opMUpYIOIIUI CKe-
JIETHYIO ITONIEPXKY ITOAO0OPOIOYHOTO YCUKa, CMe-
111aeTCs BIEPEN BIOJIb FTMOMIA U 3aMETHO OTIESIeTCS
oT octayibHbIX radii (Gosline, 1984). OnuckiBaeMble
monuduumrpoBaHHblie radii branchiostegii ¢popmu-
PYIOT IIApOBUIHBIE CYCTaBhI C MEPEIHUM KOHIIOM
ceratohyale. Kaxablii M3 ABYX TMOMIHBIX YCHUKOB
HEeCcET MHOTOUMC/IEHHbIE CEeHCOPHbBIE OpraHbl, CHA0-
KEH CcBOell COOCTBEHHOM MYCKYJIATypOil U MOXET
(YHKIMOHMPOBATh HE3aBUCMMO OT YCHUKAa KOH-
TpajaTepajbHO CTOPOHBI roJIoBbl. OTHOCUTENIHHO
TMOUA YCUK MOXKET JABUTAThCSl 32 CUET MYCKYJIOB
MPOTpaKTOpa U peTpakTopa, CHOpMUPOBAHHBIX U3
monuduurpoBaHHbix HYO (Winterbottom, 1973).
Kpome Toro, ycuk MOXeT IepeMellaTbcsi COBMECT-
HO C THOUOM, OIYCKasiCh ITPY TTOMOIIM COKpallle-
HUA m. sternohyoideus 1 TogHUMAsICh TTOCPEICTBOM
akTUBHOCTU M. geniohyoideus (Gosline, 1984). I'mo-
UIHbIe yCUKKU Polymixia pa3BUBalOTCS HE3aBUCUMO
oT TakoBBIX Yy Mullidae. Kaxnplit 13 IBYX YCHUKOB
Polymixia mopnepxuBaloT Tpyu MOAUGUIUPOBAH-
aerx radii branchiostegii (Starks, 1904). O6macTb
MpUKpeIUIeHnusT 3TuX Tpéx radii Tak ke, Kak U 'y 6a-
paly/IeBbIX, 3HAYMUTEILHO CMEIeHa BIOJb TMOWIA
POCTPaIbHO: YCUK MOABMXKHO COWICHSIETCSI ¢ HMX-
Helt moBepxHOCThIO hypohyale ventrale u cmocodeH
K IToBopoTaM B 3ToM cycTtaBe (Gosline, 1984).

3AKJIIOYEHUE

VYV Teleostei MOXHO BBIACIAUTH ABAa MNPOTUBOIMO-
JIOKHBIX YCTPOMCTBA JIaTepajbHONM CTEHKM Kabep-

HoIi mosocTu: 1) obaagaHue IMMUPOKOI HErHYIIEe-
csl XXKabepHOIi KPBILIKOM, COCTaBIEHHON XECTKUMU
KOCTHBIMU CTPYKTypaMM, WM Xe 2) MPUCYTCTBUE
MSITKOM, YIIPYTroil, IpenMYILIeCTBEHHO MYCKYJIbHOI
HapyKHOM CTEHKU >KaOepHOI1 ITOJIOCTH, CKEICTHYIO
KOHCTPYKIINIO KOTOpoi#t ¢opmupytor rnokue radii
branchiostegii. B mocnegnem ciyuae radii 6epyTt Ha
ce0s1 poJib COKpalIEHHBIX »KaO0EpPHBIX KOCTEH, CO3-
naBasg (PYHKUIMOHAJIBHO MHYIO pa3HOBHMIHOCTD JIa-
TepaJibHOM CTeHKM 3KabepHoii mnojoctu. Dopma
operculum MOXeT MEHSITHCS C LEeJIbI0 pa3MelleHuUs
B Hapy>XHOI CcTeHKe KabepHO MOJOCTU COEAUHU-
TEIbHOTKAHHOTO U MYCKYJBHOTO KOMIIOHEHTOB.
Pa3Butne mepBoro wim BTOPOIrO M3 BHIIICOITMCAH-
HbIX BapMaHTOB CTPOEHUsI CTEHKHU KaOepHOM MoJio-
CTU MOXKET IMPOUCXOINTh KOHBEPIeHTHO B paMKax
pa3IMYHBIX TaKCOHOB Teleostei Kak IPUMUTHBHBIX,
TaK M MPOABUHYTHIX, 1 HATIPSIMYIO HE CBSI3aHO C UX
CUCTEMaTUYECKUM ITIOJIOXKEHUEeM. Y JOHHBIX WU
rybokoBoAHBIX ocobOeii Teleostei oOmamaHue My-
CKYJIbHOM CTEHKOI >XaOepHOI MOJOCTU OAaET BO3-
MOXHOCTB 0oJiee 3(pPEeKTUBHO UCITOJIH30BaTh 00b-
€M KabepHoro mpocTtpaHcTBa. Ha psine mpumMepoB
ObLIO MTOKAa3aHO, YTO CTPOECHMUE KaOEpHOM KPBIIIKKU
u radii branchiostegii TeCHO B3aMOCBSI3aHO C OCO-
OEHHOCTSIMM UX pabOThl B MEXaHMU3Me 4yepera phio.
OcHOBHOE BMSIHME Ha KOHCTPYKIIMIO KaOepHOM
KpbllKy 1 radii branchiostegii oka3bIBaIOT CIIOCOObI
nuienoosiBanusl Buga. IlpencraButenu Teleostei,
HCIIOJIB3YIOIIME PAa3HOBUIHOCTU yKyca BO BpeMs
3axBara J0OBIUM, AEMOHCTPUPYIOT OOJIbIIee pa3HO-
o0pa3ue KOHCTPYKIMHK KaOepHOIl KPBIIIKKU, HEeXe-
JIN TI0JIaralolrecs Ha BcaCchIBaHUe, TMIAaBHBIM 00pa-
30M MYTEM pabOTHI XKabePHOIA TTOJIOCTH.
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TuxookeaHckMe BOIbI Y CeBEpHBIX KypuiabcKux
OCTPOBOB UCCIIEAYIOT YK€ JJIUTEIbHOE BpeMsl, OHU
SIBJISIFOTCS BaXKHOM IIPOMBICJIOBOI 30HOM, BBIIEISIO-
1Ieiics B JaJbHEBOCTOYHOM pETHOHE IIMPOKUM
pa3zHooOpa3reM BUAOBOI CTPYKTYPbl 0ObEKTOB Phl-
0O0JIOBCTBA U BBICOKMM CPEIU HUX YPOBHEM 3aI1acoB
MAacCoOBBbIX M LIeHHbIX BuAoB (buonornyeckue pe-
CYpCHI ..., 1986; AHTOHOB, 1991; Opios, 1998, 2004,
2010). Hayunas ¢ xoHma 1980-x IT. B yKa3aHHOM
paiioHe IIPOBOOMIM IIEPUOOUYECKHE, C OXBAaTOM
BCEU MOCTYIIHOM aKBaTOPUM, YYETHBIC TPajOBEHIC
CbEMKHU, pe3yabTaTbl KOTOPbIX JaJU BO3MOXHOCTb
OLIEHUTb OOILLMEe YEPThl CE30HHOTO pachpeaeieHus
pbIO, ompenessieMble UX TOIOBbIM KU3HEHHBIM 111 -
KJIOM M YETKO BBIPaxK€HHOM CE30HHOCTHIO TEPMU-
YeCKOIo peXXrnmMa BOII B YCIOBUSIX OOpeabHOM 30HbI
CesepHoii ITaunduku. Dta uHboOpMaLUs Cyllle-
CTBEHHO BaXkHa IPU U3yYEHUU OCOOEHHOCTEH mu-
HaMMKH 3allacoB B T€UEHUE rona, MepuoarndeckKux
U3MEHEHUI MPOCTPAHCTBEHHOMU CTPYKTYPHI peCyp-
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COB U BHYTPUTOOAOBOI'O XapaKTepa UX IIPOMbBICJIOBO-
'O OCBOCHMNA.

OO1ias ruaposiornyeckasi CUTyaluusi B paiioHe
ceBepHbIX Kypuibckux o-BoB ompeaensiercss Boc-
touHo-Kamyatckum  (KamuaTtckum)  TedyeHUeM,
a cyOapKTUUecKasl CTPYKTypa BOOHBIX Macc, Xapak-
TEePU3YIOLIAsICd HaJWIMeM XOJIOMHOTO U TEIIOTO
MPOMEXYTOUHOIO CJI0EB BOIbI, OIpeaessieT oollee
pacrpenejieHre MOpCKuX TuapoouoHToB (Iwmpo-
meTteoponorus ..., 1998; Tenuun, 2022). Bzaumo-
neiicteue BoctouHo-Kamuarckoro teyeHusi ¢ He-
OIHOPOMTHOCTSIMU pefibeda THA U OeperoBOid YepThl
SIBJIICTCS IIPUUMHON (hOPMHUPOBAHUS €T0 XapaKTep-
HOi1 BUXpeBOil CTPYKTYphl (XpanueHkos, 1989; Ba-
KyJabckas u np., 2019). Hapsnay ¢ cyiiecTByrolmmnm
MHeHueM o ToM, uyTo CeBepo- Kypuibckrie mpoJuBbI
SIBJISIIOTCSI OCHOBHOM 30HON TPUTOKA TMXOOKEaH-
ckux Box B OX0TcKoe Mope, ecTh yoenuTenbHast NH-
(opmalsI 0 IBYXCTOPOHHMX CXeMaX LIHUPKYJISIIAN
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Box B nponuBax (CynpaHosud, 1969; Imapomereo-
ponorug ..., 1998; bormanos, Mopo3, 2000). Tak,
B YerBéprom KypuiibcKOM MOpojiuBe y IMoOepekbsi
o-Ba [lapaMylmmp HpoOUCXOOUT 3aTOK TUXOOKEaH-
CKUX BOM, a y 0-Ba OHEKOTaH — CTOK OXOTOMOPCKMX
BOJI, TIPY 3TOM HaOJII0AaeTCsl CBOeoOpa3Hasi aHTULIV -
KJIOHMYECKasl LUPKYJISIUS BOI BOKPYT OTIAEIbHBIX
OCTPOBOB, KOTOpasl OTMEYeHA 1 B I0XKHBIX ITPOJIMBaX
Kypwibckoii rpsasl (Biacosa, Iemenok, 2013).

Penbed Mopckoro aHa B TMXOOKeaHCKOI 30He Ce-
Bepo-Kypuiibckoro paiioHa MMeeT psil XapaKTepPHbBIX
0COOCHHOCTE, OKA3bIBAIOIIMX OMPECTSIONIEe BIMSsI-
HUE Ha IPOCTPAHCTBEHHOE pachpeneieHue poio.
K ux uucny otHocsTcs: 1) paciipeHHas 10 nu3o0a-
Thl 200 M 30Ha 1Ieb(a y caMOro KpyrHoro ocTpoBa
(IMapamymmp) ceBepHoi yacTu KypuiabcKoii rpsiabl,
SIBJISTIOLLASICST TIPONOJDKEHEM MaTepUKOBOTO IIIE/Tb-
¢a HOro-Boctounoii KamuaTtku; 2) BbIgalolieecs
B OTKPBITYIO 9aCTh OKeaHa K Iory oT o-Ba Ilapamy-
Mp TonBoaHoe Tato ¢ rmyomHamu 100—200 M,
OKPYXKEHHOE PEe3KUM CBAJIOM ITyOuH; 3) mogooHoe
Xe, HO Oosiee KpyIHOE IJ1aTO I0ro-BOCTOYHEEe 0-Ba
OHeKOoTaH, KOTOpoe OOBIYHO CJ1ab0 OXBATLIBACTCS
TPAJOBBIMU YYETHBIMM ChEMKAMU BBHIY HEIIOIXO-
Jsiero penbeda aHa W TUIIA TPYHTOB; 4) pasaele-
HUe 30HHI esibda y o-BoB OHekortan n [lapamymmp
n1yooKoBOIHBIM UeTBEpThIM KypuiabcKuM mposu-
BoM. 30Ha cBaJia INIyOMH Y OTMEUYEHHBIX MOABOTHBIX
BO3BBIIIEHHOCTE! N3BeCTHA KPYITHBIMU CKOIIJICHUSI -
MU CEBEpHOro omHomneéporo Tepnyra Pleurogrammus
monopterygius, pa3HbIX BUIOB MOPCKUX OKYHEH pona
Sebastes, mmrnoiékoB poaa Sebastolobus, MuHTas
Gadus chalcogrammus v npyrux pei0, SKCILTyaTUPY-
E€MBIX CIICHIMAIN3UPOBAHHBIMU ITIPOMBICIIOBBIMU CY-
namu (dyoauk u op., 1995; dymnauk, 2000; Tapaciok
u ap., 2000; Kum, 2019). 3oHa ocTpoBHOTO 1iejbda
CIY>KUT MECTOM MHTEHCUBHOTO MPOMbBIC]Ia MUHTAsI,
tpecku G. macrocephalus, CeBepHOI IBYXJIMHEHHOI
Kambannbl Lepidopsetta polyxystra v npyTux OTHOCHU-
MBIX K TIprioBy BuaoB (300ToB u ap., 2012, 2015,
2020; 3onotoB, Jlyonnuna, 2013; ITpoMbicen 6buope-
CYpCOB ..., 2013).

Cyns 1o MHOTOJIETHEM TMHAMUKE TePMUUYECKO-
ro pexuma, 3uMHU niepuon B Bogax y CeBepo-Ky-
PWIBCKUX O-BOB JUTUTCS MTPUMEPHO 0 MapTa U Xa-
paxkTepusyeTcsl OTpHUIIaTeIbHBIMU TeMIlepaTypamu
BOIOBI B BEpXHEM KBa3MOTHOPOMTHOM CJIO€ OKeaHa
(Kum, 2022). Témiblil mepuon AJUTCS C apesis mo
CEHTSIOPb C MHMKOM CPETHEeMECSYHOI TeMIlepaTyphl
B YKa3aHHOM cJioe B ceHTsi0pe. OO0mumii TepMuye-
CKUI1 pexKM BOJIBI B IIPUIOHHOM F'OPU30HTE OKeaHa
HUCCIeAyeMOro pailoHa IepuoAMYecKr ObLI Ipo-
CJIeXeH MO pe3yJibTaTaM M3MEpPEeHUST TeMIlepaTyphl
B XOJI¢ TPaJIOBbIX YUETHBIX ChEMOK U MpeACTaBIeH
HIKE MPU XapaKTepUCTUKEe CE30HHOTO pacnpenesie-
HUS PHIO.

Lenp HacTosIeil pabOThl — BBIIBUTH XapaKTep
CE30HHBIX LIMKJIOB B U3MEHEHUSIX BHYTPUTOIOBOTO
pacripenesieHisT peIo B MIPOCTPAHCTBEHHO-BPEMEH-
HOM MacliuTade, TO3BOJISIONIEM OLEHUTh BEeposIT-
HBIe MPUYWHBI, BBI3BIBAIONINE WX MEPUOINIHOCTD
B BOJaX y ceBepHbIX KypuiabcKux oCTpOBOB.

MATEPUAJTI U METOONKA

OCHOBHBIM MaTepHUaJiOM MOCTYXKUJIU Pe3yJibTa-
Tl 10 TpaJOBBIX YUETHBIX ChEMOK, BBITIOJTHEHHBIX
B pailoHe THXOOKEaHCKOIO IT00epexKbsl CEBEPHBIX
Kypunbsckux octpoBoB ¢ 1987 o 2021 rr. (tadi. 1).
Br160p KOHKpPETHBIX ChEMOK ObLII 00YCIIOBIEH MOJI-
HOTOI1 OXBaTa MMM paiioHa MCCIeIOBaHUS, MAKCH-
MaJIbHBIM JMafna30HOM OOCJeIOBaHHbBIX IIyOUH,
a TakxKe BBIITOJTHEHMEM HX B pa3HbIE CE30HBI rofa.
B xome MHOrojeTHUX WCCIENOBAaHUM ChEMKaMU
ObLIO OXBay€HO OOJIBIIMHCTBO MeECSIIeB roma, HO
XapaKTepHO OCOOEHHOCTBIO OOIIeil 0a3pl maH-
HBIX OKa3aJIoCh OTCYTCTBUE HAOIIONCHMIA, BBITIONI-
HEHHBIX B JIETHUI Tiepuos (M0ab—CeHTI0pb). [do-
MOJHUTENbHOM 0a30ii JaHHBIX, MOATBEPXAatolleit
XapaKTep CE30HHOTO pacIIpede/ieHUs] CKOIUICHUI
TPECKM B OTAEJbHbIE TOAbI, ObLIa MH(bOpPMaLMS
0 CMEHE IPOCTPAHCTBEHHOI'O MECTOIIOJOXCHUS
IIPOMEBICJIOBEIX CYHOB-SIPYCOJIOBOB, IIpEICTaBJICH-
Hasi B OTpaclieBoii cucreMe MOHUTOpMHTa Pocphi-
o6onoBcTBa. CooOTBeTCTBYyIOIIAsA MHMOPMALNUS IO
TPaJIOBOMY Pa3HOIITyOMHHOMY IIPOMBICITY B palioHe
HCCIIENOBaHNI MCIIOIb30BaHa JIJIsl XapaKTePUCTUKI
MIPOCTPAHCTBEHHBIX IIEPEMEIIEHUI CYIOB B XOIe
IIPOMBICJIAa MUHTAS.

OO6o01IéHHasT cxeMa pailoHa HUCClea0BaHUit
C CYMMapHBIM YHUCJIOM BBIMOJHEHHBIX TPAaJOBBIX
crannuii 819 nmpencrasneHa Ha puc. 1. O0mmii quara-
30H 00CIeq0BaHHbBIX [YOMH oxBaThiBald 35—600 M.
Temneparypy OpUIOHHOIO CJI0SI BOAbI PETUCTPUPO-
Baiu ¢ ucronb3oBaHuem Jiorrepa ATD-HR #0663
(JFE Advantech Co., Ltd., AnoHust).

KapTbl pOCTpaHCTBEHHOrO paclpeneieHMs
pBIO MocTpoeHkI B iporpamme Surfer (https://www.
goldensoftware.com/products/surfer). [Hma uH-
TepHoJIIuy YHUGUIUPOBAHHBIX JAHHBIX YIOBOB
(T/Mm110?) McIoab30Banu MeTon KpuruHr (Korens,
Mycwnn, 2001), ceTyaTheIif (aiii CTpOMIIM C TIIarOM
0.01° (Tapacrok u mp., 2000). Yucio Gramxaiimmx
TOYEK B CEKTOpE I WHTEPIIOJSILIUUA BHIOMpPaAIU
PaBHBIM MaKCHMAaJbHOMY, MUHMMAJIbHOE — OIHA,
MaKCUMAaJIbHBII M MWHUMAJIbHBIM paguyc ITOWC-
ka—0.5u1 0.3 mumpoTHOro rpagyca COOTBETCTBEHHO;
3JUIMIIC TIOMCKA TOUEK pacrojiarajicst BOOJb 1300at
oz yriiom 35°.

IIpu moneBoit MaeHTUDUKALUU PHIO 1O HUX-
HEro TaKCOHAa HCIIONb30BaJld OIpPENEIUTEI PhIO

BOITPOCBHI UXTUOJIOTMH  TtoMm 64 Ne2 2024
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Taommma 1. CricoK TpaloBbIX YUETHBIX ChEMOK, BBITTIOJIHEHHBIX Y THXOO0KEaHCKOTO IT00epexXbs ceBepHbIX KypuiabcKux
ocTpoBoB B 1987—2021 1T.

Ne r;fgggﬁ;?ifg“ CynHo C;lalfiil;ﬁ I'my6GuHbI, M Tun tpana

1 |AuBapb—deBpaib, 1987 |CPTM “Llypiia” 93 42-500 AT 28.0 m
2 | ®eBpanb—mapt, 2002 HUC “Amutpwii [eckop” 68 60—600 AT 34/26 m
3 | Mapr, 2011 HUC “IIpodeccop ITpodaTos” 83 47—491 AT 30/25Mm
4 | Mapr—anpenb, 2013 To xe 53 42415 To xe
5 |Mapr—anpens, 2015 HUC “Imurpnii [TeckoB” 61 65—-420 »
6 |Maii, 2021 To xe 63 50—480 AT 27.1m
7 | Maii—nions, 2006 HUC “IIpodeccop ITpobaToB” 105 45—498 AT 34/25m
8 | Maii—wuionn, 2007 To xe 114 60—348 AT 64.8 M
9 | OxTts6psb, 1987 BMPT “TuxookeaHckuii” 87 35-350 AT 43.0m

10 | OxTs6ps, 2009 HUC “TIpodeccop ITpobaToB” 92 41-425 AT 39.0 m

IIpumevanue. CPTM — cpenHuii ppi60JIOBHBIN Tpaysiep MoposwibHblil, HWUC — HayuHO-uccaenoBatenbekoe cynHo, BMPT — 6oJib-
11101 MOPO3WJILHBIN PHIOOJIOBHBII TpayJiep.
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Puc. 1. Kapra-cxema paitona uccinenoBanuit B 1987—2021 rr.: («) — cTaHIMM YYETHBIX TPATOBBIX CbEMOK. 3/1eCh U Ha puc. 2—15:
(—) — u3o00athl.
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IAJTbHEBOCTOYHBIX MOPEM M WILTIOCTPUPOBAHHBIN
atiac pei0 (Tapanen, 1937; JIunnbepr, Kpaciokona,
1975, 1987; Jluanoepr, @enopos, 1993; Amaoka et
al., 1995). JlaTuHCKHe U pycCKue Ha3BaHUS BUIOB
W CEeMEUCTB IPUBEICHEI B COOTBETCTBUU C KaTalo-
raMy 1 aHHOTUPOBAHHBIMM CITMCKAMM PbIO Hallb-
HeBoCTOYHbIX Mopeit (Opisos, 1998; bopeu, 2000;
Denopos, 2000; Ileitko, Menopos, 2000; PemopoB
u ap., 2003; IMapun u ap., 2014).

PE3VIJIBTATbI

B 3umHuii nepuon, B sHBape—MapTe, Ha TUX0O-
KEaHCKOM CKJIOHE Y CeBepHBIX KypuiabcKux ocTpo-
BoB U IOro-Bocrounoii KamuaTku BblIeIseTCS
earHasl oOLIMpHasl 30Ha 3UMOBKM pbi0. E€ mMecTo-
MOJIOXKEHME B YKa3aHHOM paiioHe BIIepBbIe ObLIO OT-
YETIIMBO IPOAEMOHCTPUPOBAHO HCCIEIOBAHUSIMU
1987 r. Ha HAyYHO-IIPOMBICJIIOBOM CyIHE CpeTHUI
pBIOOJIOBHBIN Tpayiaep Mopo3mibHbIN “Iypra”
(puc. 2a). CrnenyeT OTMETUTh, YTO UMEHHO B 3TOM
rogy ObUla OllEHEHAa BaXHOCTb POJIM CKJIOHOBBIX
Bon FOro-BocTtounoit Kamyatku B ¢popMupoBaHUUI
eIMHOTO apeajia 00UTaHUs LIeTh(POBBLIX BUIOB PHIO
CeBepo-Kypunbckoro pernona. B mocnemytoriue
roabl 3UMHUE HCCIEIOBAaHUS OCYIIECTBIISUIM, KakK
MpaBWIO, IOXKHee IMpoThl M. JlomaTka, SIBsitO-
1erocsl KpaiiHeii Toukoil m-oBa Kamuartka, u 1o-
Ka3bIBAJIM 3HAYUTEIBLHO MEHbIIIME OMOMACChl PbIO
(puc. 26, 2B). lllenbdoBble y94acTKN 3UMOIT Xapak-
TEPU30BAIUChH CYIIECTBEHHO 00JIe€ XOJIOIHBIMU BO-
JlaMU 10 CPABHEHUIO C KOHTUHEHTAIbHBIM CKIIOHOM
(puc. 2r). Ilpubpexnas 3oHa TryonHoit no 100 m
OXJIAXKIAJIaCh 10 OTPUILIATEIHLHBIX 3HAYEHUI TeMIIe-
parypsl Bonbl BILTOTh 10 —0.6°C (B cpeanem 0°C),
TOrAa Kak TeMIiepaTypa CKJIOHOBBIX BOJ COCTaBJIsIa
0.2—1.8°C na myounax 100—200 M, 1.4—2.9°C — Ha
200—500 M, a B mnamasoHe nryouH 500—600 M mo-
cturana 3.0—3.5°C.

OcCHOBHbIE 3UMHHUE CKOIUIEHUsI PbIO pacroJara-
JINCh HA JIOKAJIbHOM y4acTKe MPUMEpPHO OT TpaBep3a
IlepBoro Kypuiabckoro npojivBa BILUIOTh A0 CEBEP-
HOI T'paHUIIbl UCCAENOBAHHOIO pailoHa Ha IIUPO-
te 51°30' c.ur. B aroT mieprorn rona B OOJIBIIMHCTBE
CBOEM pBIObI HAXOAWJIMCh HAa CKJIOHE C INTyOMHaMU,
npeBbimammuMu 100 M. MakcuManbHble KOHLIEH-
Tpauuu oOOlleil MXTUOMAacChl B sHBape—deBpase
1987 r. ormeueHbl Ha uzobatax 300—450 m. Bwme-
cTe ¢ TeM 0e3 MHOrOYMCJIEHHOr0 MHWHTasl, KOTO-
PBIii KOHLIEHTPUPOBAJICS B Mpeaenax 3TUX M300ar,
MUK OOIIeil MXTHMOMACChl CMeIlaicsl Ha ITyOWHBI
100—250 M. OTHOCHUTEIBbHO BBICOKOUMCIEHHBIE Me-
300aTtuagbHble PBIObI (MPEICTaBUTEIN CEMEHCTB
Arhynchobatidae, Liparidae, uépHblii manTyc
Reinchardtius hippoglossoides matsuurae) ¢hopmupo-
Bayii cBoM cKotieHus B 30He 300—450 M u riryoKe.

XOTs KaxXIblil BUI JEMOHCTPUPOBAI CBOM TIpe-
MOYTEHUS B 0AaTUMETPUUECKOM U, BUOUMO, TEMIIE-
paTypHOM OTHOIIECHUM, B OOJIBIIMHCTBE CIIydacB
PBIOBI (hOPMUPOBATIM OCHOBHOE CKOIUIEHME Ha ce-
Bepe obOcaenoBaHHOro yvyactka (puc. 3). MuHTait
KoHLeHTpupoBaica y HOro-Bocrounoit Kamuar-
KM TMpeumyiiecTBeHHO Ha ryouHax 300—450 wm,
XapaKTepHbIX OOJIbllIe IS Me300aTUaIbHbBIX PbhIO
(puc. 3a). Tpecka pacnpenensijiach psiAioM ¢ MUH-
TaeM B o01IeM auanaszoHe rayouH 50—350 M ¢ Mak-
CUMaJIbHOI KOHILIEHTpalMeil Ha u3obarax nopsaka
150—200 M, HO eAMHUYHBIC BHICOKHE YJIOBHI BMAA
Habmonanu u Ha ryouHax 300—350 m (puc. 30).
E1mé omHo cpaBHUTENIBHO MEIKOBOTHOE CKOILJICHHUE
TPECKH OTMeUeHO HalpoTtuB Broporo Kypuibckoro
npoavBa Ha r1yorHax 95—150 m.

JByxnuHeiiHast kKam0Oaa ¢hpopMuUpoBaa IBa Impo-
CTPAHCTBEHHO Pa300IIEHHBIX CKOIUJICHUS, OOHO U3
KOTOPBIX JIOKAJIM30BaJIOCh Ha CeBepe, B MecCTe 00-
IIIETO 3MMOBAJILHOTO CKOILICHUSI PBhIO, Ha TIIyOMHAX
100—200 M, a BTOpO€ HaXOAMIIOCh HATIPOTUB IOKHOM
OKOHEYHOCTH 0-Ba [lapamymmp Ha Takux e IIy-
ounax (puc. 38). Emé omrH MaccoBbIii 11enb( OB
BUA — OenoOproxuii monydelnyiHuk Hemilepidotus
Jjordani — pacpenessiicss CXOOHBIM 00pa3oM, IIpH-
Y€M 3TO CXOICTBO IPOSBJISLIOCH BIUIOTH IO IIped-
MMOYUTAEMOI0 IMalla30Ha TIIyOMH, HO BTOpPOE HO-
MOJIHUTEIbHOE CKOIUICHHME BHIA pPAacIIojiaraaoch
HaIIpOTHUB IIEHTpalbHOM YacTu o-Ba Ilapamyrup
(puc. 3r). Y3K0m00KbIi nuteMoHocen Gymnocanthus
galeatus n xepuak-s10Kk Myoxocephalus jaok KoH-
LEHTPUPOBATIUCH PSIIOM C OEJIOOPIOXMM TIOJIyde-
IIyITHUKOM Ha CeBepHOM ydacTke (puc. 3m, 3e).
Kepuak-s50k, KpoMe TOro, o0Opa30BBIBAl BTOPOE
CKOILJICHHE Y LIEHTpaJbHOM YyacTu o-Ba Ilapamyimmp
COBMECTHO C ITOJTYYESITYWHNKOM. 3UMHUI THAIIa30H
mIyOMH OOMTAaHUS YKa3aHHBIX BUIOB POTATKOBHIX
(Cottidae) 6b11 onHakoB u oxBatbiBan 100—200 wm.
XapakTep 3MMHETO pacIipefe/ieHUs] pacCMOTPEH-
HBIX 1IeTb(MOBBIX BUIOB IEMOHCTPUPOBA B 1IEJIOM
BaXXHOCTb [IIJIS OCHOBHOW 3MMOBKHU ITPUOPEXKHBIX
pPBIO y4acTKa KOHTMHEHTAJIBHOTO CKJIOHA, PacIio-
JIOXKEHHOTO K ceBepo-BOCTOKY oT CeBepo-Kypuiib-
CKHX 0-BOB, HerocpenctBeHHO Y FOro-BocrouHoit
Kamuatku (puc. 2).

B 2002 ., B KoHIIle (beBpansi—mapre, XapakTep
o0111ero pacopeneaeHust BcexX pbld ObLT HECKOJIBLKO
nHBIM, Hexenn B 1987 1. (puc. 26). B 2002 r. chémKa
OblIa OrpaHryYeHa MUpoToil mpuMepHo 50°50' ¢.1.,
T.€. paHEE BBISIBJICHHBIA CEBEPHBIA Y4aCTOK CKJIO-
Ha y IOro-BocTtounoit KamyaTku ¢ HanbombIImMu
3MMHMMHU KOHIIEHTPALMSIMU PbIO MCCIeIOBAaHUSIMU
OXBayeH He ObL1. B aTuX yC/lI0BUSIX OCHOBHOE CKO-
IUIeHUE PBIO ChOPMUPOBAIIOCH HA CMEXHOM y4acT-
ke HarnpotuB IlepBoro Kypuabckoro nposavBa, Ha

BOITPOCBI UXTHUOJIOTUN Ne 2
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Puc. 2. 3umHee mpocTpaHCTBEHHOE 1 OaTUMETPUUECKOE pacrpeneseHre ooieil uxrnomacchl B sHpape—denpaie 1987 . (a), dbes-
pane—mapte 2002 r. (0) 1 mapte 2011 r. (B); pacrpeneneHue TeMrepaTypbl IPUAOHHOTO ¢Jiost Boabl B (peBpasie—mapte 2002 r. (T)
B TMXOOKEAHCKHX BOJAxX Y ceBepHbIX KypribCKHUX OCTPOBOB. 31ech U Ha puc. 4, 68, 11: (- - -) — TMHAMKKA U3MCHEHMSI TeMIiepa-

TYpbI BOIBI B 3aBUCUMOCTH OT [TyOUHBI.

ckJioHe ryoxe 100 m. JIokajibHbIe CKOTLIEHUST PHIO
ObLIM OTMEUYEHBI TaKXKe IoXKHee o-Ba [lapamymup,
B 30HE MPUJIETralolero rmiaTo 1 ceajia nyouH. Ckiio-
HOBBIE 110 CBOEI OMOJIOTUU BUAbI BKJIIOYAIN B YUC-
JIe MAaCCOBBIX B IIEPBYIO ouepedb MSITHUCTOTO CKaTa
Bathyraja maculata, a Tak:xxe MaJIoIj1a30ro Makpypy-
ca Coryphaenoides pectoralis 1 6€J100710COT0 JUKO-
na Lycodes albolineatus, ®opMupyOIINX OCHOBHBIC
CKoIUIeHUs Iyoxe 450 M ripu Temmiepatypax > 3°C.
3a npenenamMu 1ieabda TeMreparypa MpuaoHHOTO
cyiost BoIbl B cpenHeM mpesbiiana 1°C, mocturas
3.5°C myoxe 400 M. B ipubpexHoil 30He 10 TITy-
Ne2 2024

BOITPOCHI UXTUOJIOTUN  Tom 64

ouHbl 80 M HabJOAATUCh OTPULIATENIbHBIC TEeMIIe-
patyphbl. B kauecTBe HanboJee pacnpoCTpaHEHHOTO
IPyHTa B paiioHe 3MMOBKU PbIO IIMPOKO JOMUHU-
pOBaJIM WJIMCTHII TTECOK U TaJibKa.

MuHTail 6b1 pacnpencenéH MPeuMylIeCTBEHHO
y o-Ba OHekoTaH Ha younHax 200—350 m (puc. 4a).
TuxookeaHCKass TpeckKa KOHIIEHTpHUpOBalach Ha
IO)KHOM IUIAaTO — BBIJAIOIIEMCS B OKeaH Yy4yacT-
Ke II0JIOTOTO CKJIOHA loxHee o-Ba [lapamymup Ha
rmyouHax 200—300 m (puc. 46). Kpome Toro, He-
3HAUMTENIbHAST KOHIICHTpalUsl pbI0 OTMeYeHa, KakK
u 3umoit 1987 r., Ha mryoune 100—150 M HanpoTUB
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Puc. 3.3umHee mpocTpaHCTBEHHOE U OaTMMeTpUIecKoe pactipeneyieHue MuHTast Gadus chalcogrammus (a), Tpecku G. macrocephalus
(0), nByxnuHeiiHOM KamOanbl Lepidopsetta polyxystra (B), 6eno0proxoro nonyueinyiinuka Hemilepidotus jordani (T), y3Koa000ro
mnemMoHocua Gymnocanthus galeatus (), kepuaka-sioka Myoxocephalus jaok (e) B THXOOKEaHCKUX BoaX Y ceBepHbIX KypuibCcKux
0CTpOBOB B stHBape—denpaie 1987 r.
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Puc. 4.3umHee mpocTpaHCTBEHHOE U OaTMMeTpUIecKoe pactipeneyienue MunTast Gadus chalcogrammus (a), tpecku G. macrocephalus
(0), nByxnMHeitHOM Kambainbl Lepidopsetta polyxystra (B), nBypororo ovuka Enophrys diceraus (), 6e100pIOX0Oro MmojyJelnryitHuka
Hemilepidotus jordani (1), y3kono6oro unemoHocua Gymnocanthus galeatus (€) B TAXOOKEAHCKUX Boax y ceBepHbIX Kypuiabckux
ocTpoBOB B (heBpasie—mapte 2002 T.
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Broporo Kypunbckoro npoausa. TemrepaTypHblid
(dhoH B MecTax oouTaHust Tpecku MeHsics ot 0.5°C
Ha MEHBIINX [yornHax 10 1—2°C Ha OOIBIINX IIy-
OuHax.

[ByxnuHeiiHasi kKambana oOpa3oBbiBaja He-
CKOJIKO TIIT€H CKOIUICHMI, IIPeUMYIIECTBEHHO
pacnoioxkeHHBIX 3a m3obaroit 100 M Ha 10KHOM
miato o-Ba Ilapamymmp (puc. 4B). 3HauMTEIbHAS
4acTbh PLIO (hopMUpOBajia CKOTUIEHUS Ha TIyOMHax
100—300 M mmpu temmeparype Boxsl 0.1—1.7°C. Ha
CEeBEepHO TpaHUIle paiioHa MCCAeNOBaHUIA OBLIO
OTMEUYEHO TIOBBIIIIEHNE KOHIEHTpalMy KamOabl,
YTO yKa3bIBajo Ha MPUCYTCTBUE €IIIE OMHOI IpyIl-
nupoBkH, 3umywoouieit y Iro-Bocrounoit Kam-
yaTki. M3 poraTtkoBbIX HauboJiee IIUPOKO ObLT
MpeacTaBleH IBYpOruii ObIYOK FEnophrys diceraus
(puc. 4r). 3uMOI1 OH KOHLUEHTPUPOBAJICSI HA BHEIII-
HeM 1enbde o-Ba Ilapamymup Ha miyouHe 50—
100 M, B XOJIOMHOM 30HE, IIe TeMIlepaTypHbIA hOH
He npesbiai 0.5°C. D1ot Bua hopMUpPOBa B paii-
OHE MCCJIeNOBaHMII ABa OTHEIbHBIX IISITHA CKOILIE-
Huii. benoOproxuii TMOJy4YEIIYHHUK OTMeydascs
HaIIpOTHB LIEHTPaJIbHOM 4YacTu o-Ba Ilapamymmp,
Kak u 3umoii 1987 r. (puc. 4m). CnenyeT ykasarb,
yto B 1987 r. moMuHMUpYyIOLIEe, 3HAYUTEILHO OoJiee
IUIOTHOE cKoIuleHue Buaa Habmonanu y FOro-Boc-
touHoit KamuaTtku. /Ilmana3zoH IyouH OOMTaHUS
nonydyemryitanKa coctaBistim 100—250 M. Emé ogun
CPaBHMTEIIFHO MaCCOBBIII BUI CEMEIICTBa, y3KOJIO-
ObIli IeMOHOCeI, ()OPMUPOBAT OOTHO CKOILJICHHUE
COBMECTHO C TpecKoi Ha cBaje TyonH 200—250 m
(puc. 4e).

MHoroumslit Kepuak Myoxocephalus polyacantho-
cephalus, CcHemymIIAil IO PpacIpoOCTPaHEHHOCTHU
B pailoHE MCCIEeOOBAHUI KPYHHBII IIPEACTABUTEIb
pOraTKoBbIX, 00pa30BbIBaJ CBOE 3MMHEE CKOILIE-
HUE 3a CEBEPHOI I'paHULIEN ChEMKM, YTO BbI3BAJIO
OKOHTYpMBaHUE JIMIIb €ro Kpas. barumerpuue-
CKUI1 1ramna3oH BHUIla OXBaTbIBaJ LIEIb(OBYIO 30HY
M BepXHME YJaCTKU CKjoHa 1o 250 M ¢ TeMmepary-
pamu 10 2°C.

HNHurepecHo, uto HaBara FEleginus gracilis, Hau-
Oosiee X0NI0a0I00UBKIN BU, B (peBpajie, mo-BUAM-
MOMYy, TTOCJIe HepecTa, AepXajlach Ha yIaJeHUU OT
Oepera, KOHLIEHTPUPYSICh B LIEHTPE I03KHOTO BHICTY-
nma ckjoHa y o-Ba [lapamymup B mpeaenax y3Koro
auamnazoHa ryouH 100—150 m. 3aech cpeaHsist TeM-
repatypa Boabl 0bi1a 0.8°C, uTo npesbIiiano GoHo-
BbI€ TTOKA3aTeIM Ha OCTAJIbHOM YacTH 1ebgda.

B mapte 2011 r. mpocTpaHCTBEHHOE pacIipe-
JejeHre oO0lIeil MXxThoMacchl ObLIO BeCbMa CXOM-
HBIM C TakoBbIM B (eBpanie—MapTte 2002 r. 3Hauu-
Mas 4acTb OMoMacchl pblO OblIa pacmpenencHa Ha
KOHTMHEHTAJIbHOM CKJIOHE B AMaIa3oHe ITTyOWH
100—350 M, a menbdoBag 30HA XapaKTepH30Ba-

JIach CyIIECTBEHHO MEHBIIMMM KOHIIEHTPALMSIMU
(puc. 2B). Cpeau CKIJIIOHOBBIX PBIO JOMWHUPOBA-
JIM (pUOJIETOBBIN cKaT B. violacea 1 OKyHb-KIIOBa4
S. alutus, obuTaroniye MPEUMYIIECTBEHHO 3a Tpe-
nenamu uzobatel 250 M. Ckat (opMUpoOBal OJHO
CKOIUIEHME Ha CeBEpHOIi rpaHuIle paitoHa oOce-
JOBaHUS, OKYHb-KJIIOBA4 OTMEYasCsl OTAEIbHBIMU
CKOIUJIEHUSIMU IO BCEMY paiiOHy, Ha IOT BILIOTh JI0
Yeréproro KypuiabcKoro rnpojuaa.

MuHTail ObLT pacnpeneys€éH Ha CKJIOHE B aua-
nazoHe rmyouH 200—350 M (puc. 5a). CkomieHus
BUA C TTOBBIIIEHHO! IUIOTHOCTHIO () OPMUPOBAINCH
Ha JBYX ydyacTKaX — Ha TpaBep3€ ro-BOCTOYHOI
OKOHeYHOCTHM KamMuaTku, mpencraBisisa Kpail ce-
BEPHOIO CKOIUIEHMUS, U Ha CKJIOHE BBICTYMAIOIIETO
miaTo oxxHee o-Ba ITapamyiup. Tpecka o6pa3oBbI-
Bajla OCHOBHOE CKOILIEHHE BIOJb CKJIOHA y O-BOB
Iyminy n IMapamymup Ha riyobunax 100—300 m
(puc. 50). MHorouucieHHas IByXJIWHEHas KaM-
Oasia KOHIIEHTPMPOBAJaCch Ha IOXKHOM TLJIaTO HETo-
CpPeICTBEHHO HampoTuB o-Ba Ilapamyiiup Ha Iiy-
oune 100—250 m (puc. 5B). OKOHTYypeHHasl 4acTb
CKOILJIeHUsI KaM0aJl Ha CeBEPHOIi TpaHULle ChEMKU
yKasbIBajla Ha IIPUCYTCTBHUE €IIE OMHOTO CKOTUICHMSI
ceBepHee 51° c.ur. y IOro-Bocrtounoit Kamuartku.
benoOproxuii nonydyemyiHUK (popMupoBal He-
CKOJIBKO OTHEIbHBIX CKOIUIEHUIA, paclpeneaeé HHbIX
BIOJIb Bcero o-Ba Ilapamymmp, emé omHO CKOIuIe-
HUe BuAa ObLIO KpaeM OKOHTYPEHO Ha CEeBepHOIt
rpaHule CbEMKU (puc. Sr). I1yOouHbI 00UTaHUS PHIO
orpaHmumnBanuch 3HayeHusIMu 50—250 M. MHoro-
YUMCJIEHHBI Y3KOJI00I IJIEeMOHOCe1 (pOpMUPOBAaJ
OTIEIbHOE CKOIIJIEHUE Ha I0XKHOM IUIaTO Ha TIyOu-
Hax 150—250 M (puc. 5a). Ewmé onuH BUa — MMpo-
KOJI00BIi 1tieMoHocell G. detrisus — KOHLIEHTPUPO-
BaJICSI CXOKIM 00pa3oM, GOpMUPYSI psIT CKOTUICHMIA
K CeBEpY, BILIOTH 0 IpaHUIIbl Ch MK Ha TIIyOMHaX
50—-200 (makcumym 250) M (puc. 5e).

C Mmapra—amnpeins Mo Mali—HWIOHb, CyIsl IO pac-
MpeaeeHUI0 TeMIlepaTypbl MPUIAOHHOIO  CJIOS
BOIBI, IIPOMCXOOWJIM CYyIIECTBEHHbIC WM3MEHCHUS
B TEPMHUUYECKOM PEXUME paiioHa MCCIEHOBAHUIMA.
DTO O0Ka3bIBaji0 BIMSHHE M Ha XapakTep IIpo-
CTPAHCTBEHHOI'O pacripeneiacHus pui0. JnHamuka
JAHHOTO Tpoliecca B TEIUIbINA Tepuon roaa Obuia
MpocJieXXeHa B pailoHe ¢ BeCHBI (MapT—aripeib) 1o
Havayio jeTa (Mali—WIOHb) HA IIPOTSDKCHUM IISTU
jet (puc. 6, 7).

B wmapre—anpene 2013 r. HauOosblmass oOIias
KOHILIEHTpaLMs pbl0 ObL1a OTMeueHa HanpoTtuB Ilep-
Boro Kypuibckoro niponusa Ha nmyounHax 100—300 m
rpu Temneparype Bonbl 0.5—2.0°C (puc. 6a). Temme-
paTypHbIii pexuM Ha Iejibe M BEepXHUX ydacT-
Kax CKJIOHa BECHOM 3TOro roma XapakKTepU30BaJICs

BOITPOCBI UXTHUOJIOTUN Ne 2

ToM 64 2024
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Puc. 5.3umHee mpocTpaHCTBEHHOE U OaTMMeTpUIecKoe pactipeneneHue MuHTast Gadus chalcogrammus (a), tpecku G. macrocephalus
(0), nByxynMHeitHOM KamOanbl Lepidopsetta polyxystra (B), 6eno0proxoro mnonyueinyiinuka Hemilepidotus jordani (T), y3K0a000r0
Gymnocanthus galeatus (1) 1 upokojo6oro G. detrisus (€) NUIEMOHOCIEB B TUXOOKEAHCKUX BoAaX y ceBEpHbIX KypriibckKux ocTpo-
BoB B Mapte 2011 1.
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Puc. 6. BecenHee mpocTpaHCTBEHHOE U OaTUMETpUUECKOe pacnpeneaeHue ooleii uxruomaccel B Mapte—anpese 2013 . (a) u Map-
Te—anpene 2015 1. (0), a TakXe pacnpeneieHre TeMIepaTypbl MPUAOHHOTO CJI0sI BOAbI B MapTe—Havaje arnpess 2013 1. (B) B TUXo-

OKC€AaHCKUX BOOAX Yy CEBCPHLIX KypI/IJ'[I)CKI/IX OCTpPOBOB.

0oJiee HU3KMMM 3HAUYCHUSIMU TEMIIEPaTyphbl BOMIbI,
Hexenu 3umoit 2002 1. (puc. 2B, 68). Cpenu cKio-
HOBBIX PBIO HAMOOJIbIIEH pPacrpoOCTPaHEHHOCTHIO
XapaKTepU30BaJIUCh OTHOCIbHbBIE MPEACTABUTEIN
cemeiictB Zoarcidae, Arhynchobatidae, Liparidae.
Cpenu nepBbIX JOMUHUPOBAJ GEJIOMOI0CHINI TUKOI,
00pa30BaBIIN ONHO CKOIUIEHUE Ha H0XKHOM CKJIO-
He y o-Ba [lapamymmp Ha mmyomnHax 200—250 M.
DuoseToBbIl CKAT M IIMPOKOJOOBI KapempoKT
Careproctus furcellus opMupoBaIn MaKCUMaJIbHbBIC
CBOM CKOIUICHUSI Ha KpallHEM ydacTKe CEeBEpPHOIO
CKJIOHA ¢ TmyomHaMm 250—450 M.

MuHTaii KOHILIEHTPUPOBAJCS B BbIIEyKa3aH-
HOI1 0011Ieli 30He, (POPMUPYSI OCHOBHOE CKOILJICHHE
IUIOTHOCTBIO 60J1ee yeM 132 1/muiio? (puc. 8a). ITo-
BBIIIICHHAsI KOHIIEHTpALMS BuAa OblJla OTMEUYeHA Ha
ckioHe y o-Ba Ilapamymup B YetBéproMm Kypuib-
CKOM IIpoiimBe. MMHTail Haxogujcs Ha IIyOMHAax
B auamnaszoHe 100—300 m mpu TemmepaTtype BOIbI
1.5-2.5°C, HO B LIeJIOM OBUI IIIUPOKO PACIIPENEIEH
1Mo BceMy paiioHy uccienoBaHuii. Tpecka pacrpe-
NeNISIIach B IIPOCTPAHCTBEHHOM OTHOIIICHUH IIKMpPE,
(opMupyst mocnenoBaTeNbHBIA pPsil HEOOIbIINX
CKOIUICHMI BIOJb BCEr0 CKJIOHA B TOM K€ Oua-
Ne2 2024

BOITPOCHI UXTUOJIOTUMN  tom 64
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Puc. 7. BeceHHee mpoCTpaHCTBEHHOE U OAaTUMETPUUYECKOE pacmpeneseHre oodiueii uxrnomaccel B mae 2021 r. (a), Mae—uIOHe
2006 1. (6) u B Mae—utoHe 2007 1. (B); pacrpeeiaeHue TeMIepaTypbl IPUIOHHOTO €051 Boabl B Mae—uioHe 2006 (I) B THXOOKeaH-

CKHX BOJAX y CeBepHbIX KypuiIbCKIX OCTPOBOB.

nazoHe ryouH (puc. 80). OCHOBHOE CKOILICHHE
3TOTO BMJIA PACMoJarajloch Ha I03KHOM, BBICTYITIA10-
IIeM B OKeaH OT 0-Ba [lapaMymup yJacTke CKJIOHA.
JIByxJMHeliHas Kambasia pacipenensiiach B 3HaUu -
TEJIbHOI1 Mepe CXOXMM 00pa3oM, HO €€ CKOIUICHMS
ObUIM CYILIECTBEHHO 0oJjiee IJIOTHBIMU M C lora Ha
CeBep IMPEICTABIISUIM TPU OTUYETIMBBIX IISITHA BOOJIb
ckJjioHa Ha rimyouHax 100—300 M, aHaJIOTUYHBIX Ta-
koBbIM 3uMoii 2002 r. (puc. 8B). benooproxmit mo-
JyYeIyiHUK (DOPMHUPOBAJ BCETO OAHO CKOILJICHUE
B CEBEPHOIT 9aCTHU MCCIIEAYeMOr0 paiiloHa HAIIpOTHUB
ITepBoro Kypunbckoro npoauBa Ha rryouHax 150—
200 M (puc. 8r). OTHOCSIIMECS K YMCITY TOMUHAHT-

BOITPOCHI UXTUOJIOTUN  Tom 64 Ne2 2024

HBIX B pailoHe BUIOB CeMeicTBa pOraTKOBBIX MHO-
TOMIJIBbIA KepyaK M IIMPOKOJOOBI ILIJIEMOHOCEL,
aHaJIOTUYHO ABYXJMHEWHOI Kambale M Tpecke,
CO3laBaIM IIOCJIEIOBATEAbHBIA psii CBOMX TPEX—
YeThIPEX CKOIUIEHUI BAOJb BCEro MOOEpExXbs O-Ba
IMTapamymmp Ha rmyounax 100—250 M (puc. 81, 8e).

Becnoit 20151., B Mapre—amnpesie, MpoOCTpaH-
CTBEHHOE paclpeielieHne OOIIeid MXTHUOMACCH
OBIII0O BO MHOTOM CXOIHO C TaKOBBIM BecHOit 2013 T.
(puc. 66). OCHOBHBIE CKOTUIEHUST pbIO OBLIN BCE e111é
COCPENOTOYEHBI B CEBEPHOI 4acTU pailoOHA MCCIe-
noBaHUit. CKIIOHOBBIE PBIOBI KOHIIEHTPUPOBAIINCH
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8. BeceHHee mTpOCTpaHCTBEHHOE M OaTMMeTpuuecKoe pacripeneneHue MuHTass Gadus chalcogrammus (a), Tpecku
G. macrocephalus (6), nByx1uHeliHO# kKambanbl Lepidopsetta polyxystra (B), 6enoopioxoro noayueuryitnuka Hemilepidotus jordani (1),
MHoTrouroro kepuaka Myoxocephalus polyacanthocephalus (1), mpoxono6oro nuieMoHocua Gymnocanthus detrisus (€) B TUXOOKe-
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Ha ryouHax > 400 M, a 1menbgoBbIe PhIObI YKe cMe-
CTUJIMCH Ha yyacTKu ¢ rmyouHamu 50—200 m.

MuHTait ObLT MPEUMYIIECTBEHHO CKOHLIEHTPU-
pOBaH, BUAMMO, CeBepHee palioHa MCCIIeHOBaHUIA,
B CBSI3M C 4YeM ObUI JIMIIb KpaeM OKOHTYpPeH Ha
rpanuile ob6nactm wmcciaemoBanmii (puc. 9a). OO6-
Uit 0aTUMETPUUYECKUI ArMana3oH oOMTaHUSI BUIa
COCTaBJIsI B 3TOT ce30H roma 50—450 M, BMecTe
C TeM KOHIIEHTpaI1s pbIO pe3Ko yBeInYrBaIach Ha
n3obarax 150—200 m. Tpecka pacnpenesuiach K-
POKO BIOJb Bcero modepexbss o-Ba Ilapamyiiup,
npeobiamasi Ha I0XXHOM BBICTYIlE KOHTUHEHTAIb-
HOTO cKJIOHa (puc. 90). OTaeNbHbIE CKOIUIEHUS PbIO
0611 cchopMUpoBaHbl HA IyouHax 50—350 M.

[ByxnuHeliHasi KamOajla yxe TmpubiinxKanach
K Tobepexblo, GopMUPYsI CKOTJIEHUSI B CEBEPHOIt
YacTH MCCIEAyeMOTO paitoHa M HampoTuB Bropo-
ro Kypunbckoro rnpojuBa Ha riyouHax 50—250 m
(puc. 98). HecMmoTpst Ha cyIieCTBEeHHYIO BapUaTHB-
HOCTb pacrpeneeHus: pblo B OOUH U TOT XK€ Ce30H
roma, OTYETINBO 3aMEeTHO (DOPMUPOBAHNUE B LIETIOM
TpEX MSATEH CKOIJIEHUIA — CEBEPHOIr0, LIEHTPaAIbHO-
ro 1 10xHoro. OHU ObUIM OTMEYEHBI B 3MMHUE Me-
csiubl ¥ BecHoit 2013 I., 4TO yKa3bIBaeT Ha HaJIWUYMUE
TPEX JIOKAJTbHBIX YYaCTKOB 3MMHE-BECEHHEro KOH-
LEHTPUPOBAHUS PHIO.

benob6proxuit  mosydyelmryiHuUK — chopMupoBan
OJTHO CKOILICHHE B CEBEPHOI YacTU 00CIeIOBaHHO-
ro paiioHa Ha riyouHax 50—200 M, TpeuMyleCTBeH-
Ho 100—150 M (puc. 9r). Takoe ke MeCTOIOJIOXe-
HI€ BECEHHEI0 CKOILJICHHUs OBLJIO OTMEUEHO 3MMOit
1987 r. (puc. 3r) u BecHoii 2013 1. (puc. 8r), HO B I1O-
CJeHEM cliydae OHO ObLIO OTMEUYEHO MOpUCTee, Ha
n3obarax 150—200 M. MHoOrourmbIii Kepuyak Xapak-
TEPU30BaJICS IIPEUMYIIECTBEHHON KOHIICHTpalueit
BOau3u IlepBoro Kypuiabckoro mnposuBa, B 30HE
npubpexHoro wenabda Ha ryouHax 50—100 M, yto
KOHTpacTupyer ¢ xojonmHoi BecHoil 2013 r., korga
PBIOBI B Macce ellé HaXOAMIMCh Ha CKJIOHE B TMalia-
30He myouH 100—250 M (puc. 9m). pyroii Mmacco-
BBIiI IIPEICTABUTENb POraTKOBBIX — IIMPOKOIOOBII
1IeMoHocel — (popMUpOBajl 1Ba CKOILICHUS B Ce-
BepHoii yactu paiiona: y FOro-BoctouHoii Kamuar-
ku n 'y Broporo Kypunbckoro npoJjiuBa B Ipeeiiax
50—200 M (puc. 9e). Ecnu cynuth mo GaTUMeTpU-
YEeCKOMY pacIpeaeeHUIO pbl0, OHU OCYIIECTBIISIN
MUTPALNIO B IIPUOPEKHYIO 30HY LIeabda.

B xon1ie BecHnr 2021 T., yXe B Mae, 00111ast UXTHO-
Macca pacripeaessiiach 1o BceMy pailoHy ucciieno-
BaHUI B BUAC OTOEIbHBIX CKOIUICHUII Ha CEBEPHOM
CKJIOHE W Ha I0KHOM BBICTYIl€ KOHTMHEHTAJIbHOIO
ckjIoHa y 1m-oBa KamMuarka, a Takxke B IIpHOpex-
HOI 30HEe lLieHTpaJbHOII YacTu 0-BoB Ilapamyiup
u OHekoTaH (puc. 7a). batumeTpuueckoe pacmnpe-

BOITPOCHI UXTUOJIOTUN  Tom 64 Ne2 2024

JieJieHre UMEJIO BECEHHIOI KapTUHY, KOTIa OCHOB-
HBIE CKOTIJICHUS LIeNIb(POBBIX PBIO HAOTIOOACH BO
Bcell 1menb(oBOil 30HE, PACPOCTPAHSISIChH A0 TIy-
ounbl 200 M, a Ha cCeBEpHOM y4JacTKe CKJIOHA KOH-
LEHTPUPOBAJIACH JINIITL CKIIOHOBEIC PHIOHL.

MuHTail CylecTBEeHHBIM 00pa3oM OIpeaeIni
pacrnpeneneHre oOIIel MXTUOMAacChl, TOBTOPUB
O4YepTaHUSI BCEX CKOIUIEHUII B MPUOPEXHON 30HE
M Ha I0XKHOM BBICTYyNe KOHTUHEHTAJbHOTO CKJIOHA
y o-Ba Ilapamymmp (puc. 10). Ilpn cBoéM mmpo-
KOM pacOopoCTpaHEHWU B3POCIbIA MWHTAll KOH-
neHTpupoBaicd Ha myomHax 50—200 m (puc. 10a).
Ero monoab o6pa3oBaja 3HaAUUTEIbLHOE CKOTJIEHNE
y IlepBoro Kypuiabckoro mnposuBa, a TakXe He-
00JIbIIIOE CKOTJIEHUE PSIIOM CO B3pOCIBIMU pblOaMU
y LEHTpaibHOM yacTu o-Ba Ilapamyiiup Ha riyou-
Hax 50—100 M. Eciu opueHTHpOBAThCS HA CpeaHUE
Maiickre 3HaYeHMSI TEMIIepaTyphbl BOAbI Pa3HbIX JIET,
TO BbILLIEYKa3aHHbIN A1ana3oH ryOuH COOTBETCTBO-
BaJI MUHUMAJIbHBIM 3HaueHusIM. Tpecka popMupo-
Baja eIMHOe ¢ MMHTaeM CKOIUIeHUe Y 0-Ba OHEKO-
TaH B Auarna3zoHe r1youH 50—250 M, a Takke BOOJIb
o-Ba [Tapamyiup, Brutots a0 IlepBoro Kypunsckoro
MpOoJUBa, IJe €€ KOHLEHTpaLU1 OTMEYaINUCh BCE e1e
Ha 3HauMuTeNbHbIX ITyorHax 250—300 m (puc. 100).
B uenom B ucciaenyeMoM rogy MUWHTA ITOHOILIET
K TTo0epeKblo SIBHO paHbIIIe, YeM TpecKa.

JByxnuHeiiHasi Kam0Oajia oO6pa3oBbIBajla CKOILIE-
HUS C BBICOKOM KOHIIEHTpaIMeil B OKeaHCKNX BO-
nax y o-Ba OHeKoTaH B IIpuOpexxHoii 30He 10 50 M,
00BEIUHSASICh C MUHTAaEM, TPECKON 1 0e100pIoXrUM
nonyyemryiitHuKoM (puc. 10B). Y 10T0-BOCTOYHOI
yacty 0-Ba [Tapamyiivp He3HaYUTEIbHbBIC KOHIICH -
Tpauny Kam6aa oTMeueHbI Ha nryonHax 100—150 m.
benoOproxuit mojydelyiiHMK Haxomujcs BOJIU3U
Oepera, opmupyst IpUOpeKHBIE CKOIUICHUSI KakK
y 0-Ba OHeKoTaH (BMecCTe C OCTaJbHbIMU BUJAMU),
TaK W y IEHTpaJIbHOU YacTu o-Ba Ilapamymup Ha
ryouHax no 150 M, MpeuMyliecTBEHHO B Mpenesax
50—150 M (puc. 10r). CnemyeT 0c000 OTMETUTD TTPH-
OpexxHoe MecTooOMTaHue KamMOald M TMoJIydelnyii-
HUKOB BECHOM, a TaKKe YK€ COCTOSIBIIIMIACS ITOMI-
X0l B Ty 30HY MUHTas. Ha mpubdpexxHom 1enbge
KOHLEHTPUPOBAIUCH U IPYTrUe MAaCCOBLIC BUILI PO-
TaTKOBBIX — MHOTOMIJIbIN KepyaK U IIUPOKOJOObIi
uutemoHocell (puc. 10a, 10e). Ux ckorteHnst Obutn
MPUYPOUYEHBI HEIMMOCPEACTBEHHO K MOOEPEXbIo 0-Ba
ITapamymup, 3aHUMasl OPEUMYILIECTBEHHO IIyOu-
Hbl 50—150 M. Kepuaku, nepemMeniasich Ha LIeab®,
BCE €llI€ YaCTUMYHO HAXOAUJIUCh Ha CKJIOHE C T1you-
Hamu 200—250 m.

B konue BecHbl — Havase yieta 2006 1., B Mae—
WIOHE, OOIlasi MXTUOMAacca paclipedelisiiach MeX-
oy wm3obatamm 100—150 M, TIpeMMYIIECTBEHHO
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Puc. 10. BecenHee mpocTpaHCTBEHHOe U OaTUMeTpuuecKkoe pacripeneieHue MuHrtas Gadus chalcogrammus (a), Tpecku
G. macrocephalus (0), nByxn1uHeiHOIt KaMOabl Lepidopsetta polyxystra (B), 6eno0proxoro noayJdeinyitnuka Hemilepidotus jordani (),
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B I0JKHOM 4aCTW pailoHa UCCIEAOBAHUI C yBEJIMYE-
HUEM KOHIICHTpAalldil B HaIlpaBieHUU YeTBEPTOTO
Kypunnckoro npoausa (puc. 70). TemmepaTypHBIi
peXUM yKa3blBaJl Ha oOIllee IOTEeIUICHUE BOIbI
B 9TU MeCSUbl MPU HAJUYUU OTUYETIMBBIX IISITEH
XoJiofa B TIpUOpPEKHOI 30He Iienbda A0 M300aThl
100 M (200 m Ha ceBepe), co CpeaHeit TeMnepaTypoit
1.73°C (puc. 7r). OTuémnBO HaOIIOmAICT XOJIOI-
HbIIA TPOMEXYTOUHBIN CJIOM, HAKPBIBAIOIIUIA HUX-
HIOIO0 30HY 1uenbda ¢ myoumHamu 50—100 m. Ha-
NpoTUB, HauboJiee OM3Kas K Oepery npuopeskHasi
nosioca y o-Ba ITapamyliup MectaMu mporpeBajiach
10 3.0°C. PbIObI KOHUEHTPUPOBAINUCH B IIPUIpa-
HUYHOI 30He CBaJia I'TyOMH Ha yJacTKax ¢ TeMIlepa-
TypaMm B guarasone 2.0—2.5°C.

MuHTait B mpemeiax BbII€yKa3aHHBIX CKO-
IUIeHUiT 00pa30BBIBAJl OCHOBHOE CBOE CKOILIE-
HUe HenocpeacTBeHHO B YerBéprom Kypuibckom
MpOJNBEe, TATOTES K OONBIIMM TIyOWMHaAM, TIpeu-
mymectBeHHO 350—400 M, Tipu Temmneparype BOIbI
3.5—4.0°C (puc. 11a). Bgoab mobepexnps o-Ba Ila-
pamMylIMp MUHTaii He cMmelaics OJke u3oba-
el 100 M, BUIMMO, M30erasi HU3KUX TeMIlepaTyp.
Tpecka nmena cxomHOe pacrnpeneeHue BIUIOTh 10
COBMAJECHUST MECTOITOJIOXEHNSI OCHOBHOTO CKOILIE-
HUS BUJA C YIACTKOM KOHIICHTPUPOBAHUSI MUHTAS
B IIPOJIMBE, IIPU 3TOM OCHOBHAsI Macca TPECKU BCE
elm€ mnpuaepxuBaiach avanazoHa ryouH 100—
300 M (puc. 116).

JAByxnuHeltHasg kKamOajia KOHLIEHTpUpOBaaach Ha
ryouHe 100—150 M, XOTS B MEHBIIMX KOJUYECTBaX
OHa OblTa mMMpOKOo pacmpeneneHa ot 50 mo 350 m
(puc. 11B). HekoTopoe TIOBBINIIEHNE TUIOTHOCTH €€
CKOIUIeHM HabJrogasoch Ha uzodarax 250—300 M,
NpU4YEM BCETO OMHO OCHOBHOE€ CKOIUJIEHME BHIA
chopMUPOBAJIOCH B LIEHTPAJbHOI YacTU BBHICTYIA
ckJioHa y o-Ba Ilapamymmp. Ha 3ToM e ydacTke
Mmexnay uzobaramu 50—150 M oTMedeHa KpymHas
KOHIIEHTpallMsl HamboJjiee MacCOBOTO TMPEACTaBU-
TeJIsl POTaTKOBBIX PbIO — OE00OPIOXOTO MOTYUeITyii-
Huka (puc. 1lr). MectonoyioxkeHne CKOIUIEHUI
KaM0OaJibl ¥ MoJydellyiiHUKA COBMAJIO ¢ 30HOM Hau-
0oJiee HU3KUX TeMIIepaTyp, HAOIIOMaBIINXCS B 3TOT
nepuon roga. MHOTOMINIBIIE KepyaK B 3TOM TOMY
KOHIICHTPHMPOBAJICS YK€ B IIPUOPEXKHOM IT0JI0Ce Ha
rryonHax 50—100 M, BO3MOXHO, M MEITKOBOIHEE,
IIe mccienoBaHus He ipoBoauau (puc. 11m1). B xo-
JIONHOM 30HE MPUOPEKHOM MOJOCHl TIpeanoYnTaIa
HaxXOIMUThCS M HaBara, KoTopas IpuiepXuBajiach
B Hayajie JieTa yOaJ€HHBIX OT Oepera mryouH 50—
150 M (puc. 11e). OHa hopMupoBaa psi OTAEIbHBIX
CKOITJICHUI, HAXOISIINXCS BIOJIb FOXKHOM TPaHUIIbI
BbICTYyMA CKJIOHA Y 0-Ba [Tapamyiup.

[IpocTpaHcTBEeHHOE pacnpene/ieHIue pbid B Mae—
nioHe craenytomiero 2007 r. MOATBEPAUIIO OOIIYIO

KapTUHY Tpeabiayliero roga (puc. 78). Oo6ias mux-
TOMacca OblIa pacmpeneiicHa B IIEJIOM CXOTHBIM
oOpa3omMm, o0Opasys OTAelbHbIe CKOIUIEHUSI BIOJb
Bcero ckiyioHa mexay uzobaramu 100—300 m. Ilpu
5TOM M3-3a OTCYTCTBUS MccaeaoBaHuit B YeTBEpTOM
KypunbckoM TposiMBe OCHOBHAasi KOHLIEHTPALIMS
pPBIO OTMEYeHa Ha I03KHOM BBICTYIIe KOHTUHEHTAb-
HOTO CKJIOHA y 0-Ba [lapamyiuup, rie 4acTUYHO Ha-
XOIWJIUCH O0IIME 3UMOBaJIbHbBIE CKOTUIEHUST PBIO.

MuHTail TpagUIIMOHHO ITOBTOPUJI KapTUHY 00-
ILIEro pacmnpeneicHus, BUI ObUI paBHOMEPHO pac-
MpeaesieH 1o BceMy paiioHy ucciienoBaHuid, popMu-
pPys OTAENbHbBIE CKOTIJICHUS BIOIb BCETO MOOEPEXbsI
o-Ba [lapamymup B nuanazone rmyoun 200—250 m
(puc. 12a). Pacnpenenenne TpecKu xapaKTepHu30-
BaJioch TeM, 4To, Kak U B 2006 ., OCHOBHO€E CKO-
IUieHue Buaa oOHapyXujoch BOIM3U YeTBEpTOTO
Kypunbsckoro nmponusa (puc. 120). Kpome storo,
Tpecka CcoXpaHsijla CBOU CKJIOHOBBIE CKOILIEHMUS,
pacnpenenéHnble Mexny rmyormHamu 200 u 300 M
y o-Ba Ilapamymup. [ByxiiMHeiiHas Kambana 00-
pa30BbIBajia OMHO CKOILJICHUE HAa CEBEPHOM y4aCTKe
pailoHa ucciaegoBaHUii, HeOOJbIIMEe KOHLEHTpa-
uuu peid otMeueHbl y YerBéproro Kypuibckoro
nponuBa (puc. 12B). HecMoTps Ha mmpokoe pac-
MIPOCTpaHEHME 110 BCeM IIyOMHAM, BBEICOKYIO KOH-
LIEHTpaLMIO KaM0aJl BCE ellé oTMevalu B mpeaenax
nzobar 200—250 M. benobproxuii moaydeinyiHuK
okasajicsl HauboJiee 6JIM30K K 6epery, 00pasys cKo-
IUIEHUE C CYIIECTBEHHOM KOHILIEHTpalueil BOJU3U
IlepBoro Kypuibckoro mpoyiviBa, a TakKe MEHb-
1lIee CKOIUJIEHWE Ha LIEHTPaJbHOM y4YacTKE BBICTY-
Ma IXHOIo CKJIOHA, KOTOpOe HaOII0Aal0Ch U Bec-
Hoit 2006 r. MakcuMaabHyI0 KOHLEHTPALUIO BUIA
oTMevanu B auanazoHe ryouH 50—100 m. BHOBB
cJemyeT OTMETUTh, YTO ITOJYYEITYWHMK OKa3ajics
cpeau MepBhIX PBIO, B Macce MOOOLIEAIINX K ITobe-
PEXbIO B Mae—HIOHE. DTO COIIACyeTCsl C €ro Hau-
0oJiee MO3THUM OTXOIOM OT IMPUOPEXDbS B OCEHHUM
Mepuos roga, o Y€M OymeT ckazaHo HuKe. Bunumo,
cjenyeT OTMETUTh ero OOMbIIYyI0, IO CpaBHEHUIO
C IPpYTMMU BUJIAMU, 9BPUTEPMHOCTb.

MHoroumblii Kepuak ObLT pacripeneaeH U PoKO
BIOJIb BCErO MOOEPEXbs, MACCOBO HAXOMUJICS €ILE
Ha ckJioHe ¢ mryouHamu 200—350 M, HO TIpPU 3TOM
y3Ke OCYIIECTBIISLI IIPOABUKEHNE B CTOPOHY HYDKHE-
ro menbda Ha ryouHsl 50—100 m (puc. 12x). In-
POKOJIOOBII  IIJIEMOHOCEL  IPOAEMOHCTPUPOBAJ
CBO€ OCHOBHOE CKOIUICHME B LICHTPaJbHOM 4acTu
IO3KHOTO BBICTYIIA CKJIOHA Y 0-Ba [lapaMyimp, aHa-
JIOTUYHOE OTMedeHHOMY BecHoIt 2021 1. (puc. 12¢).

B ocenHuii nepuon pacrnpeneneHue ooIeil ux-
THOMACCHI, CyIsl 110 MMEIOIIMMCSI JaHHBIM, MMe-
JIO B PpasHbie TOObl CYIIECTBEHHBIC pPa3Iddus
(puc. 13). B oxTtsa0pe 1987 r. ocHOBHas1 4acTb PhHIO

BOITPOCBI UXTHUOJIOTUN Ne 2
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Puc. 11. BecenHee mpocTpaHCTBEHHOe U OaTUMeTpuuecKkoe pacripeneineHue MuHrtas Gadus chalcogrammus (a), Tpecku
G. macrocephalus (0), nByxJMHeliHON Kambanbl Lepidopsetta polyxystra (B), 6eno0proxoro nonyuemnyitHuka Hemilepidotus jordani
(), MHOTOUMIIIOTO Kepuyaka Myoxocephalus polyacanthocephalus (1), HaBaru Eleginus gracilis (€) B TAXOOKEAHCKUX BOAAX Y CEBEPHBIX
Kypuibckux ocrpoBos B mae—uioHe 2006 r.
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12. BeceHHee mpoOCTpaHCTBEHHOE W OaTMMeTpuyeckoe pacrpeneneHue MuHTass Gadus chalcogrammus (a), Tpecku

G. macrocephalus (0), nByxuHeiiHOI kKambanbl Lepidopsetta polyxystra (B), 6enoopioxoro noayueunyitnuka Hemilepidotus jordani (1),
MHoTrouroro kepuaka Myoxocephalus polyacanthocephalus (1), mupoxono6oro nuieMoHocua Gymnocanthus detrisus (€) B TUXOOKe-
AHCKUX BOJax y ceBepHbIX Kypuiibckux ocTpoBoB B Mae—utoHe 2007 T.
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Puc. 13. OceHHee MpOCTpaHCTBEHHOE M OaTUMETpUUECKOE pacrpeaeieHe o01eil MXTUOMACChl B TAXOOKEAHCKUX BOJaX Y ceBep-

HbIX Kypuibckux octpoBoB B okTsiope 1987 1. (a) u 2009 1. (6)

KOHIICHTPMPOBAJIaCh B CEBEPHOI1 30HE, HO OTHCI/Ib-
HbI€ MX CKOIUJIEHMs OTMEYaJlNCh Ha Kpar CKJIOHa
BIoJb Beero o-Ba [Mapamymup. OceHblo B OKeaH-
CKHMX Bojax y o-Ba OHeEKOTaH MPOAOJIKAIO COXpa-
HSIThCSI MHOTOBHMIOBOE CKOILICHUE PBhIO, 0Opa3oBa-
HUE KOTOPOro ObUIO OTMEUYEHO B JIETHHUI IIEPHUOI.
B okTs16pe 2009 1. pbIObI KOHLIEHTPUPOBAIUCH MPE-
MMYILECTBEHHO Ha I0XKHOM BBICTYIIE CKJIOHA Y O-Ba
[Mapamyiip ¥ B 3HAUYUTENIBHO MEHBIINUX KOJIWYE-
CcTBaX OBUIM IIpEACTaBJICHBI HAa CEBEPHOM YJacTKe
paiifoHa. B o6a roma 6aTuMeTpUUECKUIl ArAana3oH
0o0uTaHUs MIeb(MOBBIX BUAOB COCTABIISUI IIPEUMY-
mectBeHHO 100—300 M, miyOXe yBeIWMYMBAIUCH
KOHIIEHTPAIlUU CKJIOHOBBIX PBIO.

Ocenbio 1987 1. obOuiag kapTuHa pacrhpeaene-
HUS pbIO ObLIa 00YCIOBIEHA MPEUMYILECTBEHHBIM
JTOMMHMPOBAHMEM MMHTas, KaK HaumboJiee Macco-
Boro Buna (puc. 14a). OtoenbHbIe CKOTIEHUS MUH-
Tast (hOPMUPOBATUCH BIOJb BCEro CKJIOHA Ha TIIy-
ounax 100—300 m. ITocTosiHHOE CKOIJIEHME BMAA
y o-Ba OHEKOTaH COXPaHSJIOCHh U B 3TOT IECPHUOL.
be3 mommHaHTHOro BHMma Omomacca Iemepcalb-
HBIX PBIO KOHIIEHTPUPOBAJIACh MPEUMYIIECTBEHHO
B CEBEpPHOI YacTW paiioHa McClIeOBaHUI BOJU3U
IOro-BocTtounoit KamMuaTku, HaltoMuHast KapTu-
Hy 3umbl 1987 1. Tpecka oceHblo (opMHUpoOBaja
XapakKTepHOE CKOIUIEHWE COBMECTHO C MHHTaeM
y 0-Ba OHEKOTaH, B OCTAJIbHOI YaCTH palioHa CyIIle-
CTBEHHBIC KOHIIEHTPAILIMU 3TOT0 BUIa HE OTMEUEHBI
(puc. 140). IlpenmoumTaemble TPECKO TIyOMHBI
obuTtanus coctapsuiu 100—250 m.

Emé  ommH  TIpeAcTaBUTENIb  TPECKOBBIX
(Gadidae) — HaBara — KOHIICHTPHPOBAJIACh y BXO-

BOITPOCHI UXTUOJIOTUN  Tom 64 Ne2 2024

na Bo Bropoit Kypuiibckuii npoauB Ha MiyOMHaxX OT
menkoBoabsd 1o 100 (makcumym 150) M (puc. 14B).
DTa KapTUHA BIIOJHE COOTBETCTBYET OMOJIOTUM
BUJIA, HEPECTSIILIETOCsl 3MMOM B caMOi MpUOpexXHOM
nosoce Mopst Bo Bropom Kypunbckom nposuse.

JByxnuHeiiHasi kambana Oblia IIUPOKO pacripe-
JieJieHa OT CaMOTo MpUOpeXbs A0 ITyOUHBI Mpeu-
myiectseHHO 300 M (puc. 14r). Cyas no Gatume-
TPUYECKOMY pacIpefeeHNIo, BHUI OCYIIEeCTBISII
MUTIPALMIO Ha 3MMOBAJIbHbIE YUYaCTKU, IJIaBHBINA 13
KoTopbIX Haxonuiics y FOro-Bocrounoit KamyaTku.
HMHTepecHO mMpuOpeXHOE MECTOITOJIOXEHNE YaCcTh
pui6 y IlepBoro Kypuibckoro mnposiauBa, B MHpHU-
OpexHoli 30He 0-Ba [llyminy.

benobproxuit monydyemyiiHUK KOHIIEHTPUPOBAII-
cs1 Bomsu IlepBoro u Broporo Kypunbckux mpo-
JIMBOB, TIPUYEM BCE ell€ Ha Lielbde U MpurpaHud-
HOI CKJIOHOBOIT 30He B TIpenenax rimyouH go 150 m
(puc. 14m). OtnenbHbIe CKOIUJIEHUSI COXPaHSIJIUCh
B OKeaHCKUX Bonax y o-Ba OHEeKOTaH, 4TO, BO3MOXK-
HO, CBSI3aHO C 00JIee MO3THUMM I10 BpeMeHH 3UMO-
BaJIbHbIMM MUTIpalUsIMU Buaa. B OCHOBHOM pbIObI
HaxonWIUCh B AuanazoHe niyouH 50—200 m, xotsd
YacTh M3 HUX mpomBuHyNach yxe 1o 300 m. ITpu-
MEpPHO TaKoe e pacIlipefesieHre ObLIO XapaKTepHO
OCEHBIO TSI MHOTOMTJIOTO Kepyaka (puc. 14e). Ha-
xonsich Ha TpaBep3e IlepBoro Kypuiabckoro mpom-
Ba, Kepuak ObL1 pacnpeneaéH 6oyee MUpPoKo, KOH-
LEHTpHUpysch Ha myonHax 50—350 M.

B okTa6pe 2009 r. Ob1 OTMEYEH OCEHHUIA OTXO[,
PpBIO Ha 3MMOBKY B pPaiiOH I0KHOT'O BBICTYIIA CKJIOHA
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Puc. 14. OceHHee mpoCTpaHCTBEHHOE U OaTMMeTpudeckoe pacrpenenenne MuHrtas Gadus chalcogrammus (a), Tpecku
G. macrocephalus (0), HaBaru Eleginus gracilis (B), NByxJanHeitHOI KaMbanbl Lepidopsetta polyxystra (T), 6e100pIOXOro Mmoaydenryii-
Huka Hemilepidotus jordani (1), MHOTOUTIIOTO Kepuaka Myoxocephalus polyacanthocephalus (€) B THXOOKEAHCKMX BOIAX Y CEBEPHbIX
Kypuibcknx ocTpoBOB B OKTSIOpe 1987 1.

BOITPOCHI UXTUOJIOTUMN  tom 64 Ne2 2024
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y o-Ba Ilapamymup (puc. 136). [Inst gaHHOTO roma
M ce30Ha OblIa XapaKTepHa ABYXIIMKOBOCTb OaTH-
METPUYECKOTO paclpeneiieHusl OO0IIeil MXTUoMac-
CHI, BBIpAXXAIOIIAsICsl B TTOBBIIICHNY KOHLICHTPALIWIA
B ABYX AuamnazoHax myouH: 150—200 u 300—350 m.
MuHTall TOJTHOCTBIO MOBTOPWJI KapTUHY pacIipe-
JeIeHNsT O0IIel MXTUOMACCHI, CKOHLIECHTPUPOBAB-
IIKMCh Ha Iore palioHa B IIMPOKOM AHUAIla30HE TIIy-
ouH (puc. 15a). Tpecka (opmupoBajia OCHOBHOE
CBOE JIoKalbHOE cKoreHue B 30He 50—100 M, HO
MOBHIIIICHHBIC KOHIICHTpAllMM BUAA ObLIA OTMEYe-
HbI 1 Ha n3zobatax 150—200 m (puc. 156). ITpocie-
XKWUBAIOCh OCEHHEE TMEPEMEIICHUE ABYXJIUHEWHOM
KaMOaJbl, CKOTUIEHMSI KOTOPOIl PaCTSHYJINCH IIH-
pPOKUM (DPOHTOM BIOJIb BCEil MOJOCHI CKJIOHA, Ha-
XOISICh ITPEUMYIIECTBEHHO B IMAITa30He IIIyOUH OT
50 1o 350 M, HO MmecTamu gocturas 450 M (puc. 158).
benobOproxuii moaydyemryiHUK ObLT €IUHCTBEH-
HBIM BHMIIOM, CKOILJICHHME KOTOpPOTro OBLJIO OTMede-
HO B IIpUOPEXHOI1 II0JI0Ce Y IOXKHOIO IMO0epeKbs
o-Ba Ilapamywmup (puc. 15r). Bua pacnpenensiics
B OCHOBHOM Ha I1ieJIb(e, OT MEJIKOBOIbSI 10 TTyOu-
Hbl 150 M, okazaBlIuCh OJiMKe K Oepery, 1o cpaB-
HEHUIO C BECEHHEI KapTUHOI CBOETO pacIipenese-
HUs.. MHOTOMIVIBIIT KepyaK Hayajl cCMellaTbCs Ha
ckj1oH HanpotuB IlepBoro Kypuibckoro mposnsa,
oxBaTbIBas Auara3zoH ryouH 50—250 M (puc. 15m1).
IT1poKog0o0bIit HIIJTIEeMOHOCEL, HAITPOTUB, TIPEUMY-
IIECTBEHHO CMECTHJICSI Ha IOXHBIN BBICTYIT CKJIOHA
y o-Ba Ilapamymmup, pacnpenenssich Ha ITTyOMHax
100—300 m (puc. 15e). IlpearnouyTeHue IOXHOTO
CKJIOHA OBLIO XapaKTepHOM OCOOCHHOCTBIO 3TOTO
BUA B palifOHE MCCIEIOBAaHMI ITO0 TaHHBIM Pa3HBIX
CE30HOB U TOJIOB.

OBCYXIAEHHUE

CpaBHUTENbHBIN aHaIU3 3UMHEro pacrpesie-
JIeHus1 oOlleii uXxThUoMacchl B pailoHEe CEeBEPHBIX
Kypuiabcknx OCTpOBOB ITOKa3bIBaeT, YTO OOIIYIO
KapTUHY Ha TIPOTSDKEHUM STHBapsi—MapTa MOXHO
MPeNCTaBUTh MOCAeI0BaTeIbHO, CBsI3aB €€ C IoCTe-
MEeHHOM TpaHc(opMalMeit TUIPOIOTrMYeCKOl CUTya-
1IMM B TeueHue ce3oHa. Eciu B ssHBape pbIObI SIBHO
KOHIIEHTPUPOBAJIMCh Ha CEBEPHOM ydacTKe, Mpeu-
MYILIECTBEHHO K ceBepy oT 51° c.1I., To B (eBpasie
3MMOBaJIbHasi 30HAa CMeEIaeTcs K IOry, OCTaBasiCh
B Mpeneiax CKJIoHa, a B MapTe o0Ias uxTuomacca
pacripenessieTcsl IMPOKO BAOJb BCEr0 TUXOOKEaH-
ckoro ckyioHa CeBepo-Kypuiabckoit rpsiael. B mep-
BOM KBapTaJie roja HeM3MEHHbIM OCTaETCsl oOUTa-
HHUe pPbIO HA CKJIOHE, OOBIYHO Ha TIyonHax > 150 M,
IIe NpuIOHHas TeMIeparypa BOIbI, Cyasl MO JaH-
HbIM 3uMBI 2002 1., 1ep:KUTCsa Ha ypoBHe > 1°C.

3UMHHMI XapakTep pacIpeleeHnsT MUHTas
B pa3Hble MeCSIbl BapbUPOBAJI OT BBICOKOM KOH-

BOITPOCHI UXTUOJIOTUN  Tom 64 Ne2 2024

HeHTpaluu pbi0d Ha ckiioHe FOro-BocTouHoit Kam-
yaTKu (ssHBapb—deBpanb 1987 T1.) n0 oOTmeabHO-
ro cKorjeHus y o-Ba OnHexkoraH ((eBpaib—mapT
2002 r.) uim 6oJjiee paBHOMEPHOTO paclpenacaicHuu
Mo yOMHaM CKJIOHA BAOJb BCErO M3y4aeMOoro paii-
ona (B mapre 2011r.). IIpexmoynTaeMblii BUIOM
OaTuMeTpuyecKMii nuana3oH coctasisii oT 200 go
500 M, cpemHsiga TeMmrepaTypa MPUIOHHOIO CJIOs
BOAbI Ha ydyacTKax oOuTaHUS pblO BapbupoBaia OT
0.7 no 3.0°C.

MecTononoxeHne 3MMHUX CKOIUICHWI TPECKU
TOXEe HE OTVIMYAIOCh €XKeTOMHbIM MOCTOSTHCTBOM. Eé
CKOILIEHUsI (DOPMHUPOBAIMCh KaK Ha CEBEPHOM, TaK
¥ Ha I0KHOM, a MHOTINA W Ha LIEHTPaJbHOM IIO OT-
HoIlleHUIO K 0-By IlapamMyiiup ydactkax, IIpu 3TOM
PBIOBI BCE XK€ MpeanoyuTaad HaXOAUThCS B IIpele-
Jax mryouH 100—300 M. B 1iesiom Tpecka B 3UMHMIA
Mepuos oTMevaiach B IIMPOKOM Auana3oHe IiyouH
oT camoro Tipuopexbsg 1o 500 M. CpenHss TemMre-
parypa Bombl Ha IIPEANOYNTaeMbIX BUIOM IIIyOMHAX
cocrasysiia 0.5—1.7°C.

JByxnuHeiitHasg KaM0Oalla B CBOEM 3MMHEM pac-
MpeaeIeHNY IoKa3aja CyIeCTBEHHbBIC Pa3IMIMS 110
ronaMm. HecMoTps Ha B 11eJTOM OUTIONISIPHOE pacmo-
JIOXKEHUE CKOTIJICHUIA; OMHO CKOIUIEHWE OOHapyKU-
Bajioch HemmocpencTBeHHO Y KOro-Bocrounoit Kam-
YaTKU, BTOPOE — Ha BHICTYMAIOIIEM Y4acTKe CKJIIOHA
y o-Ba [lapamymup, oHU He ObUIM CTaOMJIbHBIMU
1 C OKOHYAHMEM 3MMOBAJILHOIO IIepHoia paclia-
JATCh Ha MEHBIINE CKOIUICHWS BHYTPM BbIIIIE-
0003HAaYEHHBIX y4acTKOB. IIpn 3TOM onTUMaIbHbIE
DIyOMHBI 3UMHEro oouTaHusl KaMOaibl CTAOUIbHO
coctapisid 100—200 (makcumym 300) M, a oOLIMiA
Narna3oH BCTPEYaeMOCTH OKa3bIBaJICS CYIIECTBEH-
Ho mmpe 1 3aHuMan 50—450 m. Ilpenmountaemas
TeMIlepaTypa BOIbI Ha 3TUX YYaCTKaX YKJIaIbIBaIach
B MIpeNesbl, XapaKTepHbIE 1JISI TPECKU.

Cpenu poraTKoBbIX B T€UEHUE TPEX JIET PaCCMO-
TPEHO MHOTOJIETHEE 3UMHEee pacipeneieHue J0OMU-
Hupylollero 6emo6proxoro nosayueinyitHuka. Kap-
TUHA (POPMUPOBAHUS CKOIUICHUI BUIa MOBTOPSsLIA
00111y10 CUTYallMIO: B Hauaje rojga o0pa30BbIBaJIMCh
TUIOTHBIE CKOTUIEHUSI HA OJHOM y4yacTkKe, B Toce-
NIyIOIIEM HaOJIofayCcs psia CAEAYIOIIUX BIOJb IO-
Oepexbsl MITeH CKOIUIeHUIi. baTtumerpuueckuii
IHaIia30H ObUT CTaOMJIEH W OXBaThIBAJI IIPECUMYIIIE-
ctBeHHO T1youHsl 100—200 (MmakcumyMm 250) M ipu
00IIIeil BCTpEYaeMOCTU OT HIDKHEro Ieinbda 1o
ryouHbl 500 M.

HemnocTostHCTBO MECTOIOJIOXEHUSI CKOIJIEHUI
pbIO Ha MPOTSIKEHMM TMEePBOrO KBapTaja roia siB-
JISIETCSI, OYEBUIHO, XapaKTEPHBIM [UISI UX 3UMHETO
pacnpenenenuss B CeBepo-KypunbckoMm paiioHe.
DTO MOXHO YBUIETb B TOM YMCJIC M Ha IpUMEpe
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Puc. 15. OcenHee mpocTpaHCTBEHHOE W OaTUMeTpuueckoe pacripeneneHue muHTtast Gadus chalcogrammus (a), Tpecku
G. macrocephalus (0), nByxn1uHeiHO#t KaMOanbl Lepidopsetta polyxystra (B), 6eno0proxoro noayJdeinyitnuka Hemilepidotus jordani (),
MHoTrouroro kepuaka Myoxocephalus polyacanthocephalus (1), mpoxono6oro nuieMoHocua Gymnocanthus detrisus (€) B THXOOKe-
AHCKUX Bolax y ceBepHbIX KypnibcKux ocTpoBoB B oKTsiope 2009 T.

BOITPOCHI UXTUOJIOTUMN  tom 64 Ne2 2024
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yEpHOTO ITaJITyca — BUA, IIPOBOASIIETO OOJIBIIYIO
4yacThb CBOEI XM3HM Ha CKJIoHe. Ilpu cyliecTBeH-
HBIX M3MEHEHUSIX MECT KOHIICHTPMPOBAHUS PHIO
BIOJIb CKJIOHA COXPAaHSJIOCh HEU3MEHHBIM JIMIIb
ofOliee OaTMMETpUUYECKOE MpeAroYTeHue TaiTy-
ca, KOTOpPBIH pacmpeaeisicsa MpeuMyIIeCTBEHHO
ot myounsl 300 mo 500 M u Gonee. Temnepartypa
BOIBl Ha 3TMX DIyOMHAX JOCTUrajga MpUMEPHOTO
nuarazona 2.0—3.5°C. Kak 6bUT0 ITOKa3aHO paHee,
MAacCOBbl€ BUIblI PHIO CKJIOHA, TaKMe KaK ISITHU-
CTBI CKaT, MaJionia3blii Makpypyc, O€I0I0JIOChIi
JIMKOM, (hOPMUPYIOT CBOM OCHOBHBIE CKOILICHMS
Takxke ryoxe 450 M rpu TeMIeparype BOJbI CBbIIIE
3°C, 4TO MOATBEPKAAETCSA JaHHBIMU APYTUX aBTO-
poB (Tokpanos, Opiaos, 2002; OpsoB u ap., 2007,
Orlov, Tokranov, 2008).

C BeceHHUM IIOTEIUIEHUEM pPBIObI IepeMela-
JOTCSI HECKOJILKO OJIMKe K 30He IIenbda, yeMy Ipe-
MATCTBYIOT, 110 BCE BUAMMOCTHU, BOABI XOJOIHOTO
MPOMEKYTOUHOTO ¢Jiosl okeaHa. CleayeT OTMETUTD,
YTO [IJII MUHTAasl, TPECKM U CEBEPHOM IBYXJIMHEN -
HOI KaMOaJjIbl MapT U allpeib SBISIOTCS BpeMeHEM
pa3sMHOXEHHUSI, II03TOMY BeCEHHEe paclIpenee-
HUE B3POCIbBIX PHIO MPEICTABISCTCS XapaKTePHBIM
MMEHHO ST MX HepecToBbIX cKoruieHuil (Ilepiie-
Ba-OctpoymoBa, 1961; IlIBeuoB, 1975; AHTOHOB,
1991; ITontes, 1996).

BecenHe-paHHeNIeTHUI IIepUON XapaKTepU30-
BaJICSI TIPUCYTCTBMEM CKOIUICHUIA BCEX OCHOBHBIX
MAaCCOBBIX BUIOB B 30HE BEPXHMX yYaCTKOB CKJIOHA
C TIOCTETNIEHHBIM MTPOJBMXKEHUEM B 30HY Iliebda 10
rryouHbl 50 M 1, BeposITHO, MeHbIle. HecMoTps Ha
HaJIMYKME XOJIOAHOTO MPOMEXYTOUHOTO CJIOSI BOABI
B nmnama3oHe rryonH 50—100 M, BeceHHee popMu-
pOBaHWE CKOIUJICHWiII MHOTHMX BUIOB pacrpocTpa-
HSUTOCh M Ha 3Ty 30HY KpaliHe HU3KHUX TeMIlepa-
Typ. B TO Xe BpeMs pacnpeneneHue pbio B 001IeM
nnamaszoHe TmyomH 50—300 M SIBHO TUITWYHO IS
BECHBl — Hayajia JieTa — TMepuoaa, MpeacTaBIsio-
1ero co0oii BpeMsi HepecTa M HayaJlbHOIO 3Tara
HaryJla MHOTMX U3 BUIOB. XapaKTepHBLIM SIBJISICTCS
(opMupoBaHME MHOTOBUIOBBIX CKOILJIEHUI MMH-
Tast, TPECKHU, ABYXJIMHEHHONM KamMOajabl U HEKOTO-
PBIX POTaTKOBBIX BUIOB B OKEAHCKMX BOIaX BOIM3U
0-Ba OHeKOTaH, a TakXke Ha ckjJioHax B UeTBépToM
Kypunbckom nponuse.

OceHHUI mepuoa XxapaKTepu30Bajcs yxKe OJu-
30CThIO 3UMOBKH, C YCUJIMBAIOIIMMCSI KOHIICHTPU-
pOBaHMEM BCEX CKOIUJICHUI pbIO B 30HE KOHTHU-
HEHTAJIbHOTO CKJIOHA. Mcxonst u3 o0Ieil KapTUHBI
CE30HHOTI0 pacrpeAeieHrs, MOXXHO TPEIITOI0XUTh
CJICIYIOIIYI0 OUEePEMHOCTh OCEHHUX ITepeMelIeHUIt
MAacCCOBBIX TIPOMBICJIOBBIX BUAOB — MUHTAl, Tpecka,
IByXJIMHEeitHas1 KaMOaira, 6e100pIoXrii TTOTyJenyii-
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HUK. B 11eJ10M B oceHHMIT TTIepro, OOIINii Tuarna3oH
IIyOMH OOUTaHMS 1EIb(POBBIX BUIOB PACIOJOXEH
B npeaenax 100—300 m.

TakuM o00pa3oM, CE30HHBI XapakTep Mpo-
CTPAHCTBEHHOIO pacrpenaeacHus pbl0 B OKEAHCKUX
Bonax CeBepo-Kypuibckoro paiioHa B 3HAUUTEIb-
HOIl Mepe ompeaensercss Ha MPOTSLKEHUW BCETo
roga cyO0apKTUYECKOH CTPYKTYpOil BOIHBIX Macc
u crenuduIecKuM penbedoM MOPCKOTO JTHA Ha
TUXOOKEaHCKOM IIe/b(he U CKIIOHE OCTpOBOB. MMe-
[olIecss JaHHBIE YKa3bIBalOT Ha (hOpMUpPOBAHUE
MHOTOBUIOBBIX IVIOTHBIX 3MMOBAJIbHBIX CKOTIJIEHU
PEIO B XOJIOMHBINM niepuoxn rona Ha ckitoHe FOro-Boc-
touHoit Kamuatku. JanbHeiiliee nx NpoaBKeHUE
ceBepHee 52°C.111., BUAMMO, HE IIPOUCXOIUT 10 MPU-
YMHE 3HAYUTEIBbHOTO CY>KEHMSI 30HbI CBaJIa INIYyOUH.
Bmecte ¢ TeM ciaemyeT OTMETUTb, YTO HEMOCPEmd-
CTBEHHO BAOJIb BCEro CKjaoHa y o-Ba Ilapamyiiup,
B OCOOEHHOCTHM Ha I0KHOM BBICTYIIE CKJIOHA, TaKXKe
MOTYT HaOJI0IaTbCs 3UMHHUE JOKaJbHbIC CKOILIE-
HuUs pbi0. B T€riblii mepuon roma, ¢ MOCTeIeHHbIM
nepeMelleHUueM pbid Ha 10T B IPUOCTPOBHbBIC BOAI,
00pas3yloTcs KpyMHbIE CKOIUIEHUS] TPECKU, MUHTAs,
KaMOaJI 1 poraTKOBBIX OBIYKOB BOIM3M 0-Ba OHEKO-
TaH U Ha ckJioHax B YerBépToM KypuibckoM mpo-
squse. [Tpu aToM Boosb o-Ba [lapamyiiup npoucxo-
IUT CMEIEHNUE CKOILJIEHUI PbI0 B CTOPOHY HUXKHUX
yuacTKoB menbda. Mcxonsa m3 ocobeHHOCTEl pac-
npenejieHus: pbl0 B MEPEXOaHbIE CE30HbI roaa (Bec-
HOM M OCEHbBIO), B HanboJIee TETUIBLIIN JISTHUI TIEpUOT
roma, BO BpeMsl akTUBHOTO HaryJja, o Bceil BUAU-
MOCTH, IPOUCXOAUT OCBOCHUE U 30HbI COOCTBEHHO
MIPUOPEXKbSI, OTHOCUMOTO K BHYTPEHHEMY IIEIb(Yy.

OcymiecTBieHNe 0ATUMETPUIECKNX TIepeMele-
HUIA pbIO B XO/I€ UX CE30HHBIX MUTpALIUiA, TpEeUMy-
ILIECTBEHHO B 30HE HUXXHETO 1Ieb(ha U KOHTUHEH-
TAJIBHOTO CKJIOHA, ITOATBEPXIAETCS CBEACHUSIMU
0 MTO3ULIMOHMPOBAHUM CYJIOB HA IPYCHOM MPOMBIC-
JIe TPECKM B TUXOOKEAHCKUX BoAax y ceBepHbIX Ky-
PUIbCKUX O-BOB.

AHaJIN3 pacMoJIOXKEeHUS CYI0B C pa3JIMUHbIM ITPO-
MBICJIOBBIM 000PYIOBAaHUEM (IUISI pa3HbBIX ITPOMBbIC-
JIOBBIX OOBEKTOB) MOKa3aJjl, YTO B NaJbHEBOCTOUHBIX
MOPSIX SIPYCHBII JIOB OTHOCUTCS K HauboJiee creima-
JIM3UPOBAHHBIM BMJaM IIPOMBIC/IA, KOTOPBI Tpa-
JUIMOHHO TMPUMEHSIOT K OJHOMY MacCOBOMY
1eJIb(pOBOMY OOBEKTY — TUXOOKEAHCKOM TpeckKe,
a Takxke K MakpypycaM, najarycaM u ckatam (30J10-
ToB, 2021). B Xone sipycHOTO JIOBa TpecKu e€ cpen-
HeMecsyHast 10J1s1 B yJioBax cocTtabiisiia 86.3—100%,
B cpenHeM — 94.4% (tabu. 2). AHanu3 pe3yJbTaToB
TeX JIeT, B KOTOPhIE MTPOBOAWIM HayYHbIE TPAJIOBbIC
YUETHBIE ChEMKM, TTOKA3aJI, YTO B 3TU I'OAbl HAOII0-
Jajach XxapakTepHas ce30HHasl KapTUHA JIOKau3a-
LIMY TIPOMBICJIOBBIX CYIOB SIPYCHOTO JIOBA.
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B 2006—2007 rr. cpemHsisi mIyOMHA SIPYCHOIO
MpOMBICJIa TPECKU MaJIo pa3jinyajgach CBOEl Ce30H-
Holi BapuabenpHOCThIO (puc. 16). B 2006 1. makcu-
MaJlbHasl CpeaHsIs ITyOrHa MPOMBbIC/Ia IPUXOAMIACH
Ha MapT (237.6 M), a B 2007 1. B ieKabpe cyma yXoau-
JIM Ha yY4aCTKU ¢ TmyouHamu 257 M. MuHuUMalbHas
CpemHsIsl ITyOMHa JIoBa ObLIa OTMEUEHa B MIOHE — 10
45 M. B 2009 r. mpombicea TpecKu OCYIIECTBIISIU
TOJIBKO B XOJIOMHBIN ITepUOi rofa Ha IIyOMHaX CO
CpeIHUMU 3HaUeHUSIMHU oT 159.4 o 295.7 m.

B 2011 1. Ha TIpOMBICITE SIpYCOM HAOJTIONAINCh TTe-
peMelIeHus CyI0B OT Ce30Ha K Ce30HY 10 yJyacTKaM
¢ nrarrazoHoM cpeaHux rmyonH 100—250 m. CremyeT
OTMETUTh CYILIECTBEHHOE CXOACTBO OaTMMeTpUue-
CKOTO pacmpenejieHus TPECKA 1 MeCT €€ OCHOBHBIX
CKOIUJIEHUIA, ONIpeNeIEHHBIX MO YYETHOI TpaJoBOM
chémke B Mapte 2011 T., ¢ TIpOCTpaHCTBEHHBIM pac-
MOJIOXKEHNEM CYIOB, KOTOpBIE 3aHUMAJIUCh SIPYC-
HBIM IIPOMBICJIOM 00BEKTa B paliOHE B 3TO XKe BpeMsl.
Crnenyer OTMETHTh MaKCHMMAaJlbHOE IPUOIVKEHNE
paboTapIIUX CyIOB K MOOEPEXbI0O B MIOHE—AaBIy-
cre. Mcxons n3 o0l111eronoBoilt KapTUHbBI TMHAMUKKA
PacIoNIOXEHHUsI CyI0B, MOXHO CKa3aTh, YTO CE30H-
HbIE NTepeMelleHUs TpecKa B paiioHe UCCIeI0BaHUI
OCYIIECTB/ISIIa IIPEHMYIIECTBEHHO B IMAIla30HE
I1yOMH, BEPXHSISI TpaHUIIa KOTOPBIX OTIEsIa 30HY
TOJIOTOTO CKJIOHA OT 30HBI PE3KOI0O CBaja.

B 2013 r. cyna-sipycoaoBbl OCYLIECTBIISUIN T Ke
nepemelneHus, uro u B 2011 r., MexXay yyacTKaMu
¢ JManasoHoM cpenHux ryouH 92—230 m. B map-
Te—aIlpeJie, KOoIrma OCHOBHBIE CKOILIEHUSI TPECKMH,
M0 ITaHHBIM YYETHOM TPajoBOM CHEMKM, HAXOMU-
Jmch B 30He TmyouH 150—250 M, cyma nmpenmovyura-
JIM OCYILIECTBJISITh JIOB HAa INIyOUHE B cpelHeM 229 M.
MoxxHO mosarath, YTO MECTOIIOJOXEHUE TPOMBIC-
JIOBBIX CYIOB C SIDYCHBIM O0OOpPYIOBaHMEM BIIOJHE
COOTBETCTBOBAJIO MPOCTPAHCTBEHHOMY pacIpene-
JICHUIO OCHOBHBIX CKOIIJICHUIA BUA.

B 2015 r. nnana3oH riyOMH TIpOMBICIIA TPECKU
Haxomwics B mpenenax 114—217 M. MakcumanbHast
ryOrMHa HaOdojasach B MapTe, a MUHUMAaJbHas
MpUXoOWIach Ha aBrycT. B mapre—ampene, Korma
CKOIUIEHUSI TPECKU B XOJIe YUETHOM ChEMKM HAOJIIO-
Januch Ha miyonHax 150—200 M, cyna KOHUEHTpU-
poBaUMCh Ha cpenHeit n3odate mpombicia 191 M.

B 2021 1. Bech teTHMIT IEpUOL, IPYCHBII TIPOMBI-
ces He TTpoBoauii. Bmecrte ¢ TeM o01IMit trnara3oH
m1yOMH, Ha KOTOPBIX OCYIIECTBIISIIN IIPOMBICE]I, Ha-
xoauiicsa B penenax 110—247 m.

B 1iennom mpociexuBaloTcs 3aKOHOMEPHbBIE 13-
MEHEHUSI TJIyOUH IPOMBIC/IA TPECKU CydaMM SIpyC-
HOTO (bJI0Ta OT XOJIOAHOTO K TEIUIOMY MEPUOIY roja,
KOTOpbIe OOYCJIOBJIEHBI MEPUOANYECKIMU MUIpa-
LIMOHHBIMM MEPEMEIICHUSIMIA PBhIO B CBSI3M C OCO-
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OCHHOCTSIMU UX OPOCTPAHCTBEHHOI'O pacrpeacic-
HUA Ha 9TalaXx 3MMOBKHU, pa3MHOXEHMUA 1 HaryJja.

OCHOBHBIM BHIOM IIPOMBIC]IAa MUHTasI B paii-
OHE WCCIENOBAaHUM SBJISIETCS Pa3sHONIYOMHHBIN
TPaJIOBBIi JJOB, KOTOPHIM U3bIMaeTcst 10 99% Bcero
TO0BOTO yjoBa Buaa. MisMeHeHue 1o MecsiaM Me-
CTOMOJIOXKEHUS CYI0B, OCHAILLIEHHBIX pa3HOLTYOWH-
HBIM TPaJIOM, ITIOKA3bIBAET, YTO B XOJIOMHBII ITEPHUOI
roma cpegHssl TIyOnMHa oOMTaHUS PHIO COCTaBIISIET
357 M, a K JIeTy 2Ta BeIMYMHA CHUXKaeTes 10 197 m
(puc. 163). IIpencraBaeHHbIC BETUINHBI HECKOJTb-
KO 3aHWXEHbI, YIUTHIBasg 3HAYUTEIbHOE YHMCIIO
cJyyaeB Iofayy HEBEPHBIX KOOPAMHAT JOBa C YKa-
3aHUEM TOUYeK BOJIM3M MECT ClauM BbLIOBJIECHHOM
MIPOIYKIINH.

OCHOBHBIM BHUIOM JIOBa KamOaj, MpeumMy-
IIIECTBEHHO CEBEPHOM ABYXJIMHEWHOM, SBISIETCS
CHIOPPEBOIHBII IIPOMBICE, B XOI€ KOTOPOTO TOObI-
BaeTcs B cpeaHeM 95.3% rogoBoro BbLJIOBa OOBEKTA.
OnHako OOJNBIIMHCTBO MPUOPEXHBIX CYIOB CHIOP-
pPEBOAHOTO JIOBA, MO BCeil BUAMMOCTH, MOJAIOT UH-
(opMmanuio, yKa3pIBasi KaK KOOPIMHATHI IIPOMBICIA
KOOPIMHATHI TOYEK BOJM3U MECT CIlauyl BBIJIOBJIEH-
Hoii mpoaykiuuu y T. CeBepo-Kypuibck, 4To He To-
3BOJISIET IPOCIEAUTh UBMEHEHMST MECT HaXOXKACHUS
TIPOMBICJIOBBIX CKOIIJICHUI PHIO.

B utore ce3oHHast cxemMa mepeMelleHUuil pbio
B palioHe MCCIIeIOBaHUI MTOKA3bIBaeT IIepHOINYIC-
CKMe OBIKEHMS PBIO 10 HAIIpaBJIESHUIO OT Ieabda
K CKJIOHY 1 oOpaTHo. [lepemelieHus ¢ ceBepo-BoC-
TOKa Ha 1oro-3amnaf (1 oopaTtHo) BaoJib ckioHa Ce-
Bepo-Kypunbckux octpoBoB u IOro-BoctouHoii
KamuaTku, Kak ciemyer IIpeariojiaraThb, OCYIIECT-
BJISIIOTCSI B IEpEXOIHbIe Ce30HbI rofga. EcTh oTnenb-
Hble 3MMOBaJIbHbIE YYaCTKU Ha I0Te U CEBEpe paiio-
Ha MUCCJIENOBAaHUM, OT KOTOPBIX PHIOBI COBEPIIAIOT
BECEHHME MUTPALlMM B MPUOPEKHYIO 30HY OCTPO-
BOB 4epe3 IIepBOHAYaJIbHOE pPacIpoOCTpaHEHUE
BIOJIb cBajia I1youH. OCeHbIO ABUXKEHUE OCYIIECT-
BIISIETCS B OOpaTHYIO CTOpPOHY. BepxHme ydacTku
KOHTHMHEHTAJIbHOTO CKJIOHA COXPaHSIOT CBOIO 3Ha-
YUMOCTb Ha MPOTSKEHUM BCEX CE30HOB roja, 4uTo,
BUIAVUMO, OOBSICHSIETCS ONTUMAJIbHBIMU 110 CBOEMY
TEPMUUICCKOMY PEXUMY YCIOBUSIMU Cpedbl B 3TOit
MIPOMEXKXYTOYHOM 30HE, HAXOMSIIECHCS MeXIy TEIT-
JIBIMU TUIIMYHO CKJIOHOBBIMM BOIAMU 1 XOJOTHBI-
MU BoJaMM Ieab@a.

HackonbKo 1mosydyeHHbIe JTaHHbIE COOTBETCTBY-
IOT y2Ke OIMyOJIMKOBAaHHOM MH(OpMaLMU 10 OUOJI0-
ruu peid B ucciaenyemMoM paiione? IlocnenoBatenb-
HBIII aHaJIM3 10 MACCOBBIM IIPOMBICIIOBEIM BHUIAM
pbIO, KOTOPBIX UCCAeAOBalIu Haubosiee MHTEHCUB-
HO, TTIOKa3bIBaeT CAECAYIOIIYIO KAPTUHY.
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Puc. 16. Cpennsisa ry6uHa (@) sipycHOTO mpoMbicia Tpecku Gadus macrocephalus B pa3Hble MecCsIIIbI B TAXOOKEAHCKOM TTOI30He
Cesepo-Kypuibckoit 30Hb1 B 2006 (a), 2007 (6), 2009 (B), 2011 (1), 2013 (1), 2015 (e), 2021 (k) IT. ¥ TPAJIOBOTO PA3HOTTYOUHHOTO

npombicia MuHTas G. chalcogrammus B 2011 1. (3).

Mumnrtait CeBepo-Kypunbckoro paiioHa OTHO-
CATCS K BOCTOYHOKAMYATCKOM MOMYJISIIIAM BHIA,
apeajl KOTOpoli TepBOHAaYaJIbHO PacHpOCTpaHsICs
Ha Bombl y KOro-Bocrounoii Kamuatku u ceBep-
Hbix Kypunbckux ocTpoBoB (30J0TOB, AHTOHOB,
1986; AntoHOB, 1991). BMmecTe ¢ TeM JOKajbHbIE
HEPECTUIMIIA MUHTAsI OTMEYaIUCh HE TOJIBKO B BbI-
IIeyKa3aHHOM paiioHe, HO (OPMUPOBAINCH TaK-
K€ CeBepHee MJaHHOIOo IIOMY/ISILIMOHHOIO apea-
Jla — B ABaunHcKoMm, KpoHoukoMm u KamyaTckom

3anuBax I-oBa Kamuatka. MopdomeTpuueckuit
aHaJIM3 MOKa3bIBajl, YTO B XONIE HATyJbHBIX MUTPA-
Ui BUAA PbIObI BOCTOYHOKAMYATCKOM TOIYJISIIIUN
B CYIIECTBEHHBIX KOJMYECTBAX IIPUCYTCTBOBAIU
B Kponouxkom 3anuBe u B Bomax y lOro-3aman-
Hoit Kamuatku. IlomyssiiMOHHBIN CTaTyc MHMHTast
BBIILIEYKA3aHHBIX 3aJIMBOB OCTAETCS HESCHBIM, HO
B HacTosIlee BpeMsl OTHC/IbHBIE HMCCIEIOBATEIN
CTaJIM OTHOCUTD €r0 K BOCTOYHOKAMYaTCKOI ITOITy-
JISIIMHY, CMellasl UeHTP ITOIMYJISIIMOHHOTO BOCIIPO-

BOITPOCHI UXTUOJIOTUMN  tom 64 Ne2 2024
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W3BOACTBA B NTYOOKOBOIHBIE KAHHOHBI ABAYMHCKO-
ro u KpoHOLIKOro 3ajluBOB, a TakKXKe CUMTasl BOIbI
y CeBepo-Kypuibckux o-BoB U 30Hy KamuaTckoro
3anuBa nepudepueii rpynnuposku (bycnos, 2008;
Bapkentun, CayiikuHa, 2022).

PaHHMe WXTHOIUIAHKTOHHBIE CBEMKU IIOKa-
3bIBaid, 4TO, C(POPMMPOBABIINCH B KOHIIE MapTa
B Bomax y FOro-BocTtouHnoit KamuaTku, neHTp pas-
MHOXEHMSI MUHTAs IIOCTeTICHHO CMEIAJICS B IIPU-
ocTpoBHbIE Boabl Kypuibckoii rpsiabl (AHTOHOB,
1991). Ilux HepecTa MPUXOAUIICS HA TPETHIO AEKady
amfpessi, pblobl HEPECTUIUCH TPEUMYILIECTBEHHO Ha
rryomHax 50—170 M mpu Temrmieparype BOIBI HUKE
0.5°C, BIUIOTB 10 OTPULIATEIHHBIX 3HAYEHUA.

JlaHHbIE HACTOSIIETO MCCAeIOBaHUs 110 BECEH-
HEMY pacipenejeHIUI0 B3pOCIOro MUHTAsI HECKOJIb-
KO paclIMpPSIIOT W3BECTHBIE OUaNa3oHbl IIIyOUH
U TeMIlepaTyp OOWTaHHS M Pa3MHOXCEHUs BHIA,
0COOEHHO B HaYaJIbHBIN MEpUOa HEpecTa — B Map-
Te—arpesie. MaccoBble CKOIJICHMS MMHTasi B 3TO
BpeMs HaxonuJauch Ha riyouHax 100—300 M, cMme-
masich Ha y4JacTku ¢ mzobaramm 50—200 M aumb
OJKe K KOHIy pa3MHOXeHUsI, B Mae. Temmeparypa
BOIBI B 30HE OOMTAHMSI MUHTas ObLIa SIBHO BBIIIIE
0.5°C BBUAY NPEUMYLIECTBEHHOIO ITPUCYTCTBUS
pBHIO HAa OCTPOBHOM CKJIOHE B 30HE u30TepM 1.5—
2.5°C. C BbIXOIOM pbIO Ha LIeTb(, HAOTIOAAIOLIM--
cd B Mae, TemIleparypa OOMTaHMSI BHIa 3aMETHO
MOHMXAaJIach W, NEUCTBUTEIbHO, MOIJAa JOCTUraTh
OTpHULIATEIbHBIX 3HAYCHMIA.

OO6wast cxeMa BHYTPUIOAOBOIO IMepeMelleHUs
MUHTag B npeaenax Box FOro-Boctounoit Kamuar-
KM ¥ ceBepHBIX KypuiibcKIX OCTpOBOB paHee Oblia
paccMoOTpeHa 1o pe3y/abraTaM paboThl Ha SITOHCKUX
MPOMBICIOBBIX Cydax TpajoBoro josa B 1990-x rr.
(bycnos, 2001; Opnos, 2010; ITpombicen Guope-
cypcoB..., 2013). bbuio mokazaHo, 4TO B TePUON
MAacCOBOI0 HepecTa B arpese—mae pbuiobl (popmu-
pOBaIM CKOIUIEHMS Ha Ieiabde U B BEpXHeil yacTu
KOHTMHEHTAJIbHOIO CKJIOHA Kak y FOro-BocTouHoit
KamuaTtku, Tak u y o-BoB Ilapamymup u Ilymury.
B uioHe—okTSI60pe, BO BpeMsl aKTMBHOIO Harya,
PBIOBI CMEIAIMCh B I0KHOM HAIlpaBJICHUU W PaB-
HOMEPHO paccpeaoTOYMINCh I10 BCeil aKkBaTopuu
¢ mnyouHamMu 200—400 M. OTMeUeHO, YTO OCEHBIO
MUHTall (hOpMUPYET CKOILIEHUS C MOBBIIIEHHBIMU
KOHIICHTPAIIUSIMU Y FOTO-BOCTOYHOTO ITO0EpPEKbs
Kamuatku, y neHTpajibHOI yacTtu o-Ba [Tapamymup
n y Yerséproro Kypuibckoro nposnuba (OpJios,
2010). B Hos1Ope—nekabpe MUHTalt KOHLIEHTPUPYET-
cs Ha CcBaJjie B BBIIICYKAa3aHHOM JMAaIla30He TIIyOuH.
DTa cxema B 1IeJIOM COOTBETCTBYET MPENCTABICHUSIM
0 CE30HHOM pacIipeieJIeHUM BUAA, COCTABIIEHHOM
II0 UTOTaM HACTOSIIEr0 MCCISOIOBAHMSI, M TaKXKe
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yKasbIBaeT Ha OOJIBbIIYI0 3HAYMMOCTb 30HBI BHEIII-
Hero 1Ieiabga 1 BepXHeil 4acTh KOHTUMHEHTAJIbHOTO
CKJIOHA B XKU3HEHHOM IIUKJIE MUHTAasI TaHHOI MOo1y-
TSI,

HccnenmoBanus pacripenejieHAs 1 MUTpaLil TU -
XOOKEaHCKOI TpeCKH B OKeaHCKUX Bomax CeBepHBIX
Kypun paHee ObLIM BBIIIOJHEHBI TakKXkKe B paMKax
cbopa MH(pOPMAIIUM Ha SITOHCKMX IIPOMBICIIOBBIX
cynax B 1990-x rr. (IToateB, 1997; Opnaos, 2010;
TuxookeaHckast Tpecka ..., 2013). OTMedeHO, YTO
B pa3HbIe CE30HBI Tofla B yKa3aHHOM palioHe dop-
MUPYIOTCSI ABa JOBOJBHO CTAaOWIBHBIX II0 CBOEMY
MECTOIIOJIOKEHUIO CKOIUIeHUsT Tpecku — y HOx-
Hoit KamyaTtku u Ha wore ot o-Ba Ilapamyiiup —
npeuMylecTBeHHO Ha ryounHax 100—250 M mpu
temneparype —0.5 ... 4.5°C. B nepuoa MaccoBoro
HepecTa, B MapTe, PBIObI Jep:KajluCh Ha CXOMHOI
rnyoune (140—270 m) mpu Temmepatype —0.8 ...
0.6°C. B neTHUIA IEpUOL pHIOBI PACIIMPSUIN HATYJIb-
HBII apeaj B 10ro-3aragHOM HampaBIeHUM BILIOTh
IO 30HBI KPYITHOTO TaiioTa K 0Ty OT T'PYIIILI O-BOB
OnekotaH — IlIunamkoran. Mcxons u3 nmocTosiHCTBa
OCHOBHBIX MeCT OOHapYKEeHUsI IIPOMBICIIOBBIX CKO-
IUICHU, CUMTAJIU, UTO TPECKa He COBEPIIaeT 3HAUM -
MBIX MUTPALIMI 3a IPEAEbl paiiOHa, YTO MO3BOJISET
MPUHUMATh €€ 32 MECTHYIO MOITY/ISILIMOHHYIO TPYII-
nupoBky (ITonteB, 1997; Opnos, 2010). B uenom
Hallli TaHHbIE He IIPOTUBOPEYAaT pe3y/IbraTaM paHee
MPOBEAEHHBIX UCCIEI0BaHMIT. XapaKTep CE30HHOTO
pacripeneneHusl Buga (OpMUPOBAJCS B YCIOBUSIX
€XXEeTOIHO MEHSIOIINXCS YCIIOBUM Cpenbl, HO Mpel-
MoYMuTaeMble OMaIa3oHbl [YyOMH W TeMIepaTyp
0Ka3aJIMCh JOCTATOYHO OJIM3KM, YTO YKa3bIBaeT Ha
X TOCTOBEPHOCTb.

Yro KacaeTcs HaBarW, TO UMelomasicss MHMOP-
MalMs 10 €€ CE30HHOMY paclpeneaeHUI0 HECKOJIb-
KO HE COOTBETCTBYET ITOJIyYeHHBIM JaHHBLIM. PaHee
HUCCIeaoBaTeId yKa3blBajiu, 4YTO IIOC]Ie HepecTa
B MapTe—aripejie pbIiObl OCTAIOTCSI BO3Jie Oepera Ha
myouHax < 40 m (CadpoHos, 1986). [1To naHHBIM
HACTOSIIIIETO MCCIIeAOBaHUS, yXe B (peBpajie CKOII-
JIeHWe HaBaru 0bLI0 0OHapy:keHo Ha riryomnHax 100—
150 M, T.€. B IOCTHEPECTOBBII MEPUOJ TOKATIU3ALIUS
pBIO Ha CKJIOHe HabmomaeTcsl sIBHO panbie. Oce-
HBIO 00IIee paclipeae/ieHe HaBaru B 1IEJIOM OXBa-
TBIBAJIO BCE MpUOpexbe oT M. JlormaTka o 1ora o-Ba
ITapamymup (Opros, 2010; OpaoB u ap., 2011). Oxa-
HaKO0, HECOMHEHHO, 00pa3yIoTCsl U JIOKAIbHbBIE CKO-
IUIEHUSI, KOTOPbI€ OBIIIM OOHAPYKEHBI, B TOM YMCJIC
OCEeHbI0, HarpoTuB 0-Ba [lapamyiup.

CeBepHas ABYXJIMHEHas Kambana, oouTarolas
B palioHe THXOOKEaHCKOTO MoOepexbsi CEBEPHBIX
Kypunbckux octpoBoB u FOro-Bocrounoii Kamuart-
K1, Obula O0bEAMHEHA B €IUHYIO MOMYJSIIMOHHYIO
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TPYIIIIMPOBKY TaKXe COITIACHO MECTOITOJIOXKEHUIO
JIOKAJIbHBIX CKOIUIEHMI, MNPOCTPAHCTBEHHO CBSI-
3aHHbIX Mexay coboit (buptokos, 2008; ITpoMbi-
cen buopecypcos..., 2013). B té€nblil iepuon roga
CKOIUIeHUs KamM0aJl ObUIM OTMEUeHbl Ha MIyOMHAaX
50—150 M mpu IpeuMyIIeCTBEHHOIN TeMIiepaType
0—1.6°C, a ¢ moxo0maHNEM PHIOBI ITepEeMEIIATNCH
Ha youHsl 150—260 M, roe mpenenbl BapbupoBa-
HUS TEMIIEPATYPhI BOIbI yMeHbInaauch 10 0—0.7°C.
ITo opyroii nHpoOpMalLIK, 3MMOI KaMOasbl MpUaep-
>KMBAJIMCh 30HbI cBajia TIyouH 225—350 M, ieToM —
100—175 m (3omotoB u np., 2012). HepecT B ocHOB-
HOM OTMedaiu B (peBpajie—ampeine Ha ydyacTKax
3MMOBAJIbHBIX CKOIUICHMIA JIMOO B HEMOCPENCTBEH-
HOI OJIM30CTU OT HUX. B 1ieJloM B pailoHe uccie-
NIOBaHMII OBLIM BBIIEJIEHBI, TaK K& KaK y TPeCKH,
ceBepHoe (FOro-Boctounas KamuaTka) u roxHoe
(0. [Tapamy1mp) cKOIUIEHUsI, HO MEXIY HUMU MOT-
JIO TIPUCYTCTBOBATh U TaK Ha3bIBA€MOE CPEIMHHOE
CKOILJIEHHE, YTO CO3/1aBaj0 KapTUHY HEINPEepPbIBHO-
ro pacrnipenesneHus poid B paitoHe (buprokos, 2008;
Opios, 2010; 3onotoB u np., 2012). XapakTepHbIM
IUIST JAHHOM TIOMYJISIUMU KaMOajl CUMTaId OTCYT-
CTBUE 3HAUMMBIX CE30HHBIX IepeMeIleHUil PO
BO BIOJILOEpETOBOM HalpaBieHuu. Hamm wmccie-
NOBaHMSI TIPONEMOHCTPUPOBAIN CUJIbHYIO Bapua-
OeJIbHOCTh B CE30HHOM pacmpenejicHuA Kam0alr, Ho
MNPUCYTCTBUE ABYX—TPEX OTAEIbHBIX €€ 3MMOBAaJIb-
HBIX CKOITJICHUI TakxKe OBIIO BBISIBJIEHO. B Haryib-
HBII TIepUOM rofa XapaKTEPHBIM SIBJIEHUEM OKa3bI-
Bajlach BBICOKAsl KOHIEHTPALIMSI PHIO B IIPUOPEXKbE
o-Ba OHEKOTaH, 0 YéM B MPEAbIAYIINX ITyOIUKaII-
SIX He YIIOMUHAJIOCh.

XapakTepHoe CEe30HHOE pacrpeneieHue pbio
ceMelicTBa pOraTKOBBIX B palioHe ceBepHBIX Ky-
PWIbCKHX OCTPOBOB Y€ OBLIO PacCMOTPEHO IS
HekoTopbix BUA0B paHee (TokpaHos, Opios, 2012,
2013). HecmoTpst HAa MHEHME, UYTO MHOTOUTJIBIN Kep-
YaK COBEPIIAET CE30HHbIEC MEPEMEIIEHUST Y OCTPO-
BOB, CpeIHME TNIyOMHBI MIOMMKM BUIa ¢ (peBpasst 1o
JIeKabpb MIPUHUMAIOTCS MPaKTUIECKA OTUHAKOBBI-
mu — 172—254 m (Tokpanos, Opnos, 2013). ABHoit
TEHICHUMN B U3MEHEHUU O0aTMMETPUUECKOIro aua-
na3oHa BCTPeUYaeMOCTH MHOTOMIJIOTO Kepyaka 00-
HapyXeHO He ObLIO. DTO MPOTUBOPEUYUT ITOTYICH-
HBIM B XOJI¢ HACTOSIILIETO MCCJICIOBAaHUS JTaHHbBIM,
KOTOpBbI€ YKa3bIBAlOT Ha YETKOE CMEIICHHE CKOII-
JICHWI BHMIIa HA yJ4acTKU BepXHero mienbda K TEI-
JIOMY E€pPHOIY TolIa ¢ IOCIeayIoIeii MUrpamuei Ha
CKJIOH ¢ mpuxoaoM mnoxojiogaHus. IlomoOHbIe ke
OCOOEHHOCTH CE30HHOIO paclpenejeHus Xapak-
TEepPHBI JUIST IBYX MACCOBBIX BUIOB IIJIEMOHOCLIEB —
Y3K0J1000ro 1 LIMPOKOJI000ro, a Takxe 0ej100pio-
XOro TojyJyemyitHuka. [1o cBeneHusIM JINTepaTyphl,
00a Buaa IIJIEMOHOCIIEB Ha IMIPOTSKEHUU BCETO rofa

obuTatoT Ha 1yorHax 80—200 M, IUIIb 3UMOI CMe-
masck Ha 200—-250 m (Tokpanos, Opmos, 2012).
st 6e100pI0X0ro MoJiydelnyiHuKa ObLIA OIUCaHbI
JIOBOJIbHO 3HAYUTEIbHbIE CE30HHBIE BEPTUKAIbHbBIC
MUTpALNH, B TOM YHCJIe CBSI3aHHBIC C TIPUOPEKHBIM
HepectoM (TokpaHoB, 1986). B 3HauuTebHOI Mepe
CXOmHasi KapTUHA OblIa OTMEYEeHA 110 pe3yIbraTaM
PacCMOTPEHHBIX TPAJIOBBIX YUYETHBIX ChEMOK. On-
HAKO JaHHBIE HACTOSIIEH padOTHI IEMOHCTPUPY-
0T, YTO O0IIasi KapTUHA pacIpeneeHrs] MaCCOBbIX
BUJOB PbIO B paiioHe McCledOBaHU He CTOJIb Ofl-
HO3Ha4yHa, IPUBEAEHHBIE CBEICHUS IO TPaJIOBBIM
YUYETHBIM ChEMKaM oKa3aJiuch Oojiee pa3zHOOOpas-
HBIMU, CBUIETEILCTBYS O NMHAMUYHOCTUA (popMU-
pOBaHMS CKOILJICHMI BUIIOB Y OCTPOBOB B pa3HEIC
TOIbl M CE30HBI IIPU IMEePUOIUIECKOM M3MEHEHUU
0aTUMETPUIECKOTO TMalla30Ha 00U TAaHUS PBIO, TIpe-
MMYILECTBEHHO B Ipeaeiax HUKHel 30HbI Ienbda
M BEPXHMX YYaCTKOB KOHTHMHEHTAJBHOTO CKJIOHA.
BMecTe ¢ TeM OCHOBHBIE YepThl pacmIpeneieHus
MUHTasI, TPECKM U IBYXJIMHEIHOI KaM0Oajbl, OTME-
YEHHbIC B palioOHE MCCIECOOBAHUI paHee, NOATBEP-
JKIAI0TCS HOBOM MH(pOpMaleil M CBUACTEIbCTBYIOT
B IIOJIB3Y SIBHOTO TOMYJISIIIMOHHOTO CTaryca IpyII-
MMMPOBOK, KOTOPbIE HACEJISIOT BOIBI Y ceBepHBIX Ky-
pmibckux ocTpoBoB U FOro-Boctounoit Kamyarku
1 GOpMUPYIOT CE30HHBIE CKOIUIEHUS B IIpemesiax
JIOKAJIbHOTO reorpauyecKkoro apeania.

SAKITIOYEHHWE

Cyb6apKTruyeckasi CTPYKTypa BOTHBIX MaccC BIOJIb
THXOOKeaHCcKoro nmobdepexbst CeBepo-Kypuibckmx
0-BOB B 3HAYUTEIBLHOI Mepe OompenessieT KOHcep-
BAaTMBHOCTb BEPTUKAJbHONM (OaTUMETpPUUYECKOit)
CTPYKTYPUPOBAHHOCTHU CE30HHBIX CKOIUIEHMIA PHIO.
[1pu 5TOM TMHAMMYHOCTD IIOTOKOB TEYEHUI B IIPHU-
OCTPOBHOI 00JlacT ¢ OOJBITUM KOJTUIECTBOM
MPOJMBOB, BUAMMO, IPUBOAUT K CYIIECTBEHHOM
M3MEHUYMBOCTH MECTOITOJIOKEHUSI CKOIUICHUIT PBIO
BO BIOJILOEPETOBOM HAIIpaBJICHUU B MEXTOIOBOM
¥ CE30HHOM acIIeKTax.

OOmMit UK CE30HHBIX IMPOCTPAHCTBEHHBIX
nepeMelleHni ppld B pailoHe MOXHO OXapaKTepu-
30BaTh CJeAyloluM oOpa3oM. B oceHHe-3uMHUI
MEePUOL Tola, C IMOXOJ0MaHUEeM, SIAPO OOIICH UXTH-
oMacchl TMepeMelaeTcss B HallpaBJIeHUU BEPXHEro
cki1oHa FOro-BocTouHoit KaMyaTky 1 10XKHOTO BBI-
cTyna ckjioHa y o-Ba [Tapamyiup. B BeceHHe-JeT-
HUM TIepHON, C TOTEIUICHHWEM, IIPOMCXOOUT IU-
HaMMYHOE CMelIeHUEe pPbhI0 BAOJb CKJIOHA Ha IOT
C BBIXOIIOM Ha MEHBIIIME IIyOMHEI B 30HY IIebda.
B 310 Bpems pbIOBI pacnpenesnsiioTcsl BIOJb BCe-
ro 1mobepexbs CeBepo-Kypuiabcknx 0-BoB, obpa-
3ysl OTHENIbHbIE CKOIUIEHUSI HE TOJIbKO Ha Ienbde
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M BEPXHUX y4aCTKax CKJIOHA y 0-BoB Ilapamyiup
1 OHeKOoTaH, HO U Ha ckiIoHax YeTBépToro Kypuib-
CKOTO IIPOJINBA, ¥ Ha CKJIOHE MOIBOIHBIX TaliOTOB
y BBIIIEYKa3aHHBIX OCTPOBOB. barmMmerpuuecKuii
IMarna3oH OOUTaHUsS PbIO B LIEJIOM M3MEHSETCS OT
ryouH 100—450 M B XOJOAHBIM mepuon roga a0
30HbI 50—250 M B TE€MIbII HAryJAbHBIN TTepuon. Me-
CTa CE30HHBIX CKOIIJIEHUI pa3HbIX BUIOB BapbUpy-
IOT MO TroJaM, YTO, BEPOSITHO, OOYCIOBJIEHO CUJIb-
HOIi M3MEHUYMBOCTBIO YCJIOBMI Cpelbl OOMTAHMS,
ornpeaeaseMoil CJI0XHBIM peiibeoM AHA U BBICO-
KOl TMHAMUYHOCTbIO BOJ BOJIM31 OCTPOBOB.
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ITokazaHo, uto B 3anuBe [lerpa Benukoro — 10KHOI yacTu apeaja HUTYATOTO lieMoHocla Gymnocanthus
pistilliger — ero MakcMMaJIbHbBIE pa3Mephbl OOJIbIIIE, YEM B PACIOJIOKEHHBIX cCeBepHee Boaax y 3anagHoi Kam-
yaTKu. B yioBax Tpana mocToBepHbBIi YUET BUIa HAUMHAETCS 110 TOCTUXKEHUU 0COOSIMU aOCOJTIOTHOM JITTMHBI
tesa 20 cM. Tak Kak caMIibl JOCTUTAIOT MEHBIIMX pa3MepPOB, UeM CaMKU, ITIOJIHOTa UX y4€Ta, 0OCOOEHHO Ha ce-
Bepe, xyxe. Temnbl pocta pbi0 B 3ayiuBe [letpa Benukoro Brlliie, B CBSI3U C YeM OTHOBO3PACTHbBIC PHIOHI 31eCh
KpyIlHee, YeM B IIpUuKaMuyaTCKuX Bomax. Macca omHOpa3MepHBIX 0co0eil B 3ajuBe Takxke OoJblie. JIydimit
POCT B pacroIoKEHHOM [0XKHee paitoHe omnpenesisiercs 6osiee 6JaronpusiTHbIMU YCIOBUSIMU BOJHOI Cpe/bl.
HecmoTtpst Ha pa3iauuust B pocTe, JOCTUTaeMblii MaKCUMaIbHBII BO3pacT PhIO B MOMYISILUIX 01130K. biusko

1 COOTHOLIECHUE ITOJIOB C HDCO6IIaI[aHV[CM CaMOK.

Karueswvie crosa: HUTYATHINA 1IUIeMOHOCel Gymnocanthus pistilliger, pactipenefieHue, pa3Mepbl, CaMIlbl, CaM-

ku, 3anuB [letpa Benukoro, 3anagHas Kamuartka.

DOI: 10.31857/S0042875224020041, EDN: GXPRUN

Huwuryarerit mmmemonocen, Gymnocanthus pistilliger —
ApKTUYECKO-00pealbHbII BUl, B APKTUKE OTMedac-
MbIi B Bomax Yykorckoro mMops. MOxHast rpaHu-
IIa ero apeaja pacmoiyaraercs B SMoHCKOM Mope
y 103KHOI oKOHeuHocTn 1-oBa Kopes (JIunmbGepr,
Kpaciokona, 1987; Kim, Yoon, 1992; Amaoka et
al., 1995; Hosukos u nap., 2002; Mecklenburg et al.,
2002; Kim et al., 2005; Ilapuu u ap., 2014). Panee
paccMaTpuBaiyd pasjiMyHbIe acleKThl ero Ouojo-
MU, B TOM YMCJIE M pa3MepHbIe MOKa3aTelId, B FOX-
HOI1 yacTh apeajia — B SllIOHCKOM MOpE, B OCHOBHOM
B 3ai. Ilerpa Benukoro (BonoBun u np., 1994; Ille-
nexoB, [Tanuyenko, 2007; ITanyeHnko, 3yeHko, 2009;
ITanuenko, 2012, 2013; ITanyenko u ap., 2020). ITo
CeBepy apeajia U3BECTHBI HEKOTOPBIEC TaHHBIE O BUIC
13 BOCTOYHOI1 yactu bepunrosa mopst (Hoft, 2000).
Psan myGnmmkanmii mMeeTcsT M IO IPUKaMYaTCKUM
BogaMm (Tokpanos, 1981, 1987; MatseeB, TepeH-
TheB, 2016; MatBeeB u np., 2021; Matsees, 2021) —
o0JiacTu, TIpuJjIeTarolleil K ceBepHOIi yacTu apeana.
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I[eTaI[I)HOl"O CpaBHEHHMA pa3ME€POB HUTYATOI'O IIJIC-
MOHOCIA B pa3/IMYHbIX MECTAaX obuTaHug OO HACTOA-
1Ie€ro BpEMEHU HE IPOBOANIIN.

Llenb paboThl — MpoBeAsl CpaBHEHUE pa3MEPHBIX
nokasaTejieii 1 0CoOeHHOCTEel 0aTUMETPUIECKOTO
pacripeneieHds] HUTYaToro 1IJIEMOHOCIIA, BBISIBUTh
paznuuus ero pocra B 3ai. Ilerpa Benukoro u y 3a-
najgHoro rnooepexnss Kamuatku.

MATEPUATTI U METOANKA

Hcmonp3oBaHbl CBeOeHUsI, IIOJIYYCHHBIE IIPU
BBITIOJIHEHUUW NOHHBIX TpajeHuit. Ilo 3an. Iletpa
Benukoro (puc. 1) mpoaHanu3upoBaHbl AaHHbIE
YJIOBOB HUTYATOI'O IIUIEMOHOCIIA B JIETHUX JTOHHBIX
TpaJIOBBIX ChéMKax TuxookeaHnckoro ¢puarana Bee-
POCCHUIICKOTO HAayYHO-MCCIIEN0BATEIbCKOIO MHCTH-
TyTa pblOHOro Xo3siicTBa U okeaHorpacduu (TUH-
PO) 1985—2014 rr. Ha cynax pa3auyHoro Tumna. s
Bon y 3amanHoit KamMyaTKu cpaBHMTEIbHBIN MaTe-
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pHUa 1Mo pa3MepHOMY COCTaBY IIOJIydYeH U3 Pe3yilb-
TaTOB IIPOMEPOB, BBIIIOJHEHHBIX B JICTHHUE MECSIIBI
B TpaJloBbIX chéMKax 2016—2019 . Ha HAYYHO-MC-
cnenoBatenbckux cymax “THUHPO” u “IIpodeccop
KaranoBckmii”. B kauecTBe cpaBHUTEIHLHOTO MaTe-
puana mo pacupenejeHHMI0 HUTYATOTO IIIEMOHOC-
11a MCMHOJb30BaIM TOJBKO AaHHbIE ChbéMKMU 2017 T.,
TakK Kak OHa Bcs ObLa BBITIOJIHEHA B JICTHUM CE30H
(c KOHLIA MIOHH IO Hayaio aBrycra), a B 2016, 2018
u 2019 rr. Havano chémMku y 3ananHoir KamuaTku
OBbLIIO CABMHYTO Ha Maii.

B Bopmax y KamuaTku TpajieHUs OCYIIECTBISIN
JoHHBIM TpajioM tuma HAT/TB ¢ mnmuHoit BepxHei
nombopsl 27.1 M, UMEBIIUM B KyTIE ACIb sSueéit
30 X 30 MM, TTIOKPBITYIO MEJIKOSTUEITHOI BCTaBKOM

(10 x10 mm). Beero B 2017 1. BeITIOTHEHO 258 Tpa-
JleHni (13 HUX 248 ¢ M3MepeHHEeM TeMIlepaTyphbl
BoIbl) Ha yoMHax ot 14 no 409 m. B 3an. Iletpa
Benukoro nmposenero 2530 (881) TpaneHuit Ha TTy-
OuHax 5—652 M. 3mech TpaJleHUsI IPOBOAMIN Tpa-
JIJaMU TakKoro 3Ke TuIa, 4To U y 6eperoB KamyaTku,
u Toxe ¢ penbto (30 X 30 mMm) B KyTue. dnuHa ux
BepxHeil mombopbl cocTtaBisia 23.2 wiu 27.1 wm.
Hauunas ¢ 2009 r. Bce TpajieHUsT 30€Ch BBITIOTHSI -
JIM C WCIIOJIb30BAHUEM MEJIKOSYEHNHOU BCTaBKU
(10 x 10 mm), Tipu GoJsiee paHHUX paboTax TaKoe M0-
MOJIHUTEIbHOE OCHAIIICHNE TTPUMEHSIIN He BCerna.
OmHako Ipy CpaBHEHUU YIOBOB OBLIO BBISIBICHO,
YTO pa3MEpHbIM COCTaB HUTYATOTO IIJIEMOHOCIIA
MpY TPaJICHUSIX, BBIIOJIHEHHBIX B JIETHUI IIEpUOL
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Puc. 1. Kapra paiioHa pabot u npuiieratomux akBaropuii: / — 3an. Ilerpa Benukoro, 2 — obcienoBaHHasi 001acThb 3armagHoOKaM-

4aTCKOro HIeJ'[b(I)a.
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CPABHUTEJbHASA XAPAKTEPUCTUKA PASMEPHBIX [TOKA3ATEJIEN

KaK C UCIIOJIb30BaHUEM, TaK U 0€3 UCIOJIb30BaHUS
MEJIKOSTYEMHOIT BCTaBKM, CYILLIECTBEHHO HE pa3u-
yaetcs (ITanuenko, 2013).

HM3MepeHure abcomoTHON aanuHbI puid (71) ocy-
IIECTBJISIA C TOYHOCTBHIO 0 1 CM: TIpY MpeBbILIe-
HuM 1eaoro 3HayeHus Ha 0.1 cMm u 6osiee 0coOb OT-
HOCWJIM K CIIEAYIOIIeMY CaHTHMETPOBOMY KJIaccy;
Tak, Hanpumep, ocobeit TL 19.1—-20.0 cMm BKIIOUaIMN
B pa3mepHblii kinacc 20 cm (Metoauueckoe Mmoco-
oue ..., 2017). UHnuBuayanbHOE B3BEIIMBAHUE OCY-
LLIECTBIISIN IIPU BHIIIOJIHEHUU OMOJOTUYECKUX aHa-
JIN30B, B 9TOM CJIy4ae TOYHOCTb U3MEPEHMIA JUIMHbI
coctasisiia 0.1 cm. B 3a1. ITetpa Benaukoro usmepe-
Ho 30 386 ocobeit HUTYATOTO IUIEMOHOCIIA, Y 12 457
M3 HUX OB OTIpeaeséH MoJ, MPOBeAeHO NHANBUIY-
aJpHOe B3BelMBaHMe 957 3k3. B Bomax y 3anmagHoit
Kamuatku mpoMepeHo 5619 ocobeii (4787 ¢ ompe-
JieJIeHueM IoJia), u3MepeHa Macca 254 3k3.

201
PE3VIJIBTATDBI

[To HamuM u3MepeHUsIM, pa3Mepbl HUTYATOIO
neMoHocua B 3aji. I[lerpa Benukoro BapbupoBa-
JIM B mipenenax ot 4 no 29 cMm (puc. 2a). B mpomepax,
BBITIOJTHEHHBIX B 3TOM palioHe 0e3 HaIllero yJIacTusl,
MMEIOTCSI BHIOMBAIOIIMECs 13 OOIIEro psiga cBeme-
HUS 0 BCTpeUe 1o OTHOMY dK3eMIutsapy peio 7L 31,
32 u 33 cM, KOTOpbIe BKJIIOUYATh B aHAJIM3 MBI HE CTa-
u. TeM He MeHee U TPy MPUHSITUM, YTO MAaKCUMaJTb-
HBI pa3Mep HUTYATOrO IieMoHocla B 3ai. [letpa
Benukoro He npesbliiaeT 29 cM, y 3anagHoit Kam-
YaTKM [IJIMHA €r0 OKa3ajach HILKE. 3IeCh pa3Mep
BHUJA B yJIOBaX BapbUpOBaJI OT 5 10 26 cM (puc. 20).

HCCMOTpH Ha MEHbIIU B IIpUKaMiyaTCKuX BO-
Jax, Mo CpaBHCHMIO C BOJaMM 3aJl. HeTpa Benu-
KOro, MaKCUMAaJIbHBII pasME€p HUTYATOIo HIJIEMO-
HOCHa, AMHaMMUKa U3MCHCHUA paSMCPHOI'O COCTaBa

Jlons pwid. %

[ (6)

4 6 8 10 12 14

16 18 20 22 24 26 28

Hnuna (TL), cm

Puc. 2. PazmepHblii cocTaB (abcot0THAS JUIMHA) HUTYATOTO HuieMoHoca Gymnocanthus pistilliger 6 yr06ax B 1IeTHUI epro B 3.
[Merpa Benuxkoro (a) n'y 3amagnoit Kamuatku (6): (—[—) — caMku, (— A —) — caMm1ibl, (—) — 06a 1oJia.
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B TPaJIOBBIX YJIOBax IBYX paiilOHOB ObLIa OJIM3Ka.
Cpenu pui6 TL < 20 cm (6e3 pazaenaeHus 1o ToJy)
C YBeJIMUEHUEM pa3MEpOB IIOCTENIEHHO BO3pac-
Tajla UX J0JIsl B YJIOBax, HauOoOJIblllee KOJIUYECTBO
MPUIILIOCHh Ha ocobeii 20-caHTUMETpOBOro KJlacca
(pp1Obr TL 19.1—-20.0 cm). C maabHEWUIIMM MOBHI-
IIEHWEeM pa3MepOB HUTYATOTO IIUIEMOHOCIIA B 000-
NX palfoHaX CJIeJOBaJl0 CHWXKEHME MX KOJMYeCTBa
B yaoBax. [Tpu atom gonst puid 7L > 20 cM B Kaxknom
M3 CAHTUMETPOBBIX KJ1accoB B 3ai. [leTpa Benukoro
ObL1a HECKOJIbKO OoJiblIeii, yeM B Bomax y Kamuar-
Ku (puc. 2).

Cpeny mpoMepeHHBIX pPBIO KakK 3ajuBa, TakK
U IIpUKaMYaTCKUX BOJI HaOOJIbIIas IJIMHA ObLIa Xa-
pakTepHa IJIst caMoOK — 29 1 26 CM COOTBETCTBEHHO.
MaxkcumManbHOE K€ KOJIMIECTBO ITOMMaHHBIX B 3aJl.
Iletpa Benukoro caMok MpUIILUIOCh HA pa3MEPHBIN
kiacc 21 cm (puc. 2a), a B Bomax Kamyatku — 20 cm
(puc. 26). Takum oOpa3om, 3TOT TOKa3aTeab pas-
JUYajICId He TaK 3HAYUTENIBHO, KaK OTMEUCHHAast
MEXpailoHHass pa3HMIIA MaKCHUMAaJIbHBIX pa3Me-
posB. Camibl ke B 3aj. [lerpa Benukoro nocturanu
pasMmepa 26 cMm (puc. 2a), y 3amagHOro rnoodepexkbs
Kamuarku — 23 cMm (puc. 26). IloiiMmaHHbIe B 3a/11-
Be CaMIIbl B OONBIIMHCTBE UMENN IIUHY 19 cM, HO
JIUIIb HEMHOTMM MEHbIIEE YMCIO IPUXOAWIOCH
¥ Ha pa3MepHbIi ki1acce 20 cM (puc. 2a). B mpukam-
YaTCKMX BOIaX pa3Mepbl TOMUHUPYIOIINUX B YJIO-
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Hons peib, %

5-10 11-20 21-30

Bax caMIIOB ObUIM 3HAYMTECIHLHO MEHBIIEC — JIMIIb
17 n 18 cm (puc. 26). Cpenu pbib, TpOMepEeHHBIX
c omnpeneneHueM noiua, B 3ai. [lerpa Benukoro gomns
caMmuoB coctaBuia 36%, caMok — 64%. Y 3anagHoii
KamyaTku goist caMIiIoB B yI0Bax oKa3alach HIKE:
27 npotus 73%.

Kak mokasayn aHaiu3 pe3yJbTaToB WHIWBUIY-
JIPHOTO B3BEIIMBAHUSI HUTYATOTO IIIEMOHOCIA
TL 7.0-26.0 cM, 3aBUCUMOCTb Macchl pbio (W, 1)
OT UX JUIMHBI B JIETHUI repuon ajst 3ain. [lerpa Be-
JIUKOTO OIMCHIBAETCS CTEMEHHOM 3aBUCUMOCTBIO
u numeet Bua: W= 0.01137L3%% (R> = 0.949). Ilo-
nobHast pyHkuus mig peido TL 4.6—26.0 cM U3 Box
y 3ananHoit KaMyaTku 111 IETHETO ITepUoaa UMEET
Bum: W=0.0064TL*"® (R>*=0.987).

B mepuon uccinenoBaHuii y 3ammamHOro moodepe-
kbst KaMuaTKy HUTYATHIN IIJIEMOHOCEL BCTpeda-
csl OT MMHUMAJIbHBIX TIyOUH ucciaenoBaHuii (14 m)
10 64 M. B 06béMe nanHbIX 110 3ai1. [leTpa Benuko-
ro, TIe MCCIeI0BAIM M MEHBIINE TIyOMHBI, MIHU-
MaJjibHasl ITyOrMHa 0OHapyKeHUs ero pacroJiarajiach
B auana3oHe 5—10 M, MakcumajibHas COCTaBMIa
104 m. ¥ KamMyaTKyi OCHOBHBbIE CKOIUICHHUs BHAA
(dopmupoBanuck Ha nryonHax 10 30 M 1 B MEHBIIIEH
crenneHn — Ha 31—40 M. B 3anuBe OH KOHLIEHTPU-
poBaics B nuamnazoHax 51—70 u 41-50 m. Ha yka-
3aHHbBIX IJyOMHAX ABYX palilOHOB Boaa ObLia Mpo-
rpera 10 CXOAHbIX 3HaYeHU# TeMnepartypsl (puc. 3).
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Puc. 3. lons (% o61ieit YMCIeHHOCTH YJIOBOB) HUTYATOTO IIeMoHoca Gymnocanthus pistilliger B pa3HbIX Avania3oHax TTyOWH
(™, O) u cpennss temmneparypa (—*k—,—<—) B Hux B 3ai1. [lerpa Bemukoro (M, —%k—) n y 3amannoit Kamuarkm (I, —O—).
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COOTBETCTBEHHO M TeMIIepaTyphl, IIPU KOTOPBIX
KOHIIEHTPUPOBAJICS HUTYATHIA IILJIEMOHOCEII, OKa-
3anuch cxomHbIMM. OCHOBHasI Macca phIO B IBYX
pailoHax Ipearnoymurana TeMIEpaTypHbIA 1Uarna3oH
2.1-6.5°C. B 1uenom xe TeMIiepaTypa MpuaoHHOTO
ciost Boabl y 3amagHoii KamuyaTku BapbupoBaia
B npeaenax or —0.2 no 12.1°C, B 3ai. Ilerpa Benu-
koro — ot 0.4 1o 22.6°C. B nepBoMm paifoHe HHUTYA-
THII IIIJIEMOHOCEI] BCTpevasics Py TeMIIepaType OT
0.5 no 12.1°C, Bo BropoMm — ot 1.0 10 18.5°C.

OBCYXIAEHUE

B Hammx wu3MepeHMSIX, BBIINOJIHEHHBIX Y 3a-
nmagHoro mobepexnbs Kamyatku (puc. 1), pasme-
PBl HUTYATOTO IIUIEMOHOCIIA BapbUPOBAIU OT 5 IO
26 cM (puc. 26). Tak Kak IpoBOIWJIM OMOaHaAIU3
0co0M HAMOOJBIIETO pa3Mepa, U3BECTHA U TOYHAS
e€ mmmuHa — 26.0 cMm. Takum oOpa3oM, B BBEIOOPKY
MOTAaJI 0COOU ¢ pa3MepaMu, OIM3KIUMMU K IIpeaeib-
HBIM: B Bojax y KamuaTtky MakcuMasbHbI pasmep
HUTYATOro IIeMOHocla cocrapiser 26.3 cm (To-
kpaHoB, 1987). C npoaBuxeHHEeM Ha ceBep apea-
Jla, B BOCTOUHYIO YacTh bepuHrosa Mops, ero pas-
Mep YMEHbIIaeTcsl, COCTaBIsAst HeMHOruM > 20 cM
(Hoff, 2000).

Panee cumranock, uro B Bomax Ilpumopss, TO
€CTh B CPEIMHHOI YacTM MaTepUKOBOIO Mpuope-
XKbsI SITTOHCKOTO MOPSI — CaMOTO I0KHOTO U3 Iallb-
HEBOCTOYHBIX Mopeii (puc. 1), mpeaenbHbIi pa3mep
paccMaTprMBaeMOro BHUIA HEMHOTMM OOJIbIIIE, YeM
B IMPUKaMYaTCKUX Bogax, u coctapiseT 28 cMm (Ho-
BUKOB U Ap., 2002). KOxHoi#t okoHeuHOCThIO [Tpu-
Mopbs saBisieTcd 3ai. [1erpa Benukoro, rie B Halmx
HUCCIIENOBAHMSIX pa3Mepbl HUTYATOTO IIIEMOHOCIIA
BapbupoBaiu B mpenenax 4—29 cm (puc. 2a). Tak
Kak gaHHble 00 ocodu 7L 29 cM moaydeHBl Hpu
MAacCOBOM ITpOMepE, BBIITOTHSBIIEMCS C TOYHOCTBIO
1o 1 cMm, pa3Mep e€ MMell OMHO U3 3HAYCHUI B 1UA-
na3oHe 28.1—29.0 cm.

C nponBukeHUEM Aajiee K I0XKHOI ITpaHulle ape-
ana, y m-oa Kopesi, o0OHapyXeHbl caMbl€ KPYIHbIE
0CO0M HUTYATOro IIJIEMOHOCIA, JOCTUTalolINe
TL 30 cm (Kim et al., 2005). ITo npeacTaBieHHbIM
CBEIEHUSIM, IIPOCJIEeKUBAETCsS SIBHAST TEHACHIIUS
YBEIWYEHUs IIpeAesIbHBIX pa3sMEpOB HUTYATOIO
IIIJIEMOHOCIIA B HalIpaBJ€HUHU C CeBepa Ha IoT.

HecMmoTpss Ha pasHUIly MaKCMMaJbHBIX pa3-
MEpOB HHUTYATOIrO IIJIeMOHOcIa B 3aji. Ilerpa Be-
Jukoro u y 3amagHoit KamyaTku, moBceMecTHO
B IMpoMepax 0e3 pasmeicHus Mo IOy HanboJIbIlee
KOJIMYECTBO MpUILIoch Ha puid 7L ~ 20 cM (puc. 2).
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OtMmeyaemoe TIpu OOJBIIMX pa3Mepax IMOCTyIa-
TEJIbHOE YMEHbIICHUE KOJUYECTBA pPbIO BIIOJIIHE
€CTECTBEHHO B CBSI3U CO CMEPTHOCTHIO, MOBHIIIA-
olIeica ¢ NpuOIMXeHUEM K KpalHUM pa3mep-
Ho-Bo3pacTHeIM KkjiaccaM (ITanuenko, 2013). Tak
Kak y 3anagHoii KaMyaTky HUTYATHII IIJIEMOHOCEI]
MOCTUTAeT MEHBIIMX Pa3MEpOB, BIIOJHE JIOTUYHO
H TO, 4TO Ao peid TL > 20 cM 3mech HUXKE, YeEM
B 3an. Ilerpa Benukoro. Ho HabmionaeMoe B eBoit
YacTH pa3MepPHBIX PSIIOB IMOBBIIICHNE YNCIEHHOCTH
PEIO ¢ yBEIMUCHUEM Pa3MepOB IIPOTUBOECTECTBEH-
HO, TaK KaK Ha CaMOM [igJIe B IIPUPOAE JOJISI MEJIKO-
pa3MepHBIX 0co0eli, HAIIpOTUB, HanuboJiee BHICOKA.
OueBUOHO, YTO BO3pacTaHue A0 OMNpeaAcJIEéHHOro
pa3Mepa JOJIM PHIO B yJIOBaX CBSI3aHO C CEICKTUBHO-
CTBHIO TIPUMEHSIEMbIX OPYAuii JIoBa. MOXHO 3aKJIIO-
YUTb, YTO HanbOJIee TOCTOBEPHBIM YUET HUTIATOTO
IIIJIEMOHOCIIA B TPAJIOBBIX YJIOBAaX CTAHOBMTCS P
poctkeHun um TL ~ 20 cMm.

BcnenctBue mosoBoro aumopdusMa OoJbIInit
pa3Mep Y HUTYATOTO IIUIEMOHOCIIA XapaKTepeH ISt
camok (Tokpanos, 1987; Hoff, 2000; Illenexos,
ITanuenko, 2007; ITanuenko, 2012; MaTBeeB u ap.,
2021). CoOTBETCTBEHHO M B HaIllMX BBIOOPKaX Kak
B 3aj. Ilerpa Benukoro, tTak u y 3anagHoii Kam-
YaTKK OOJIBIIMIA pa3Mep OBLI MPUCYII caMKam: 29
u 26 cM. B MeHbllIeil cTeneH, 4eM MaKCUMaJlbHO
JNIOCTUTAaeMble pa3Mephl, pa3myanach JJIMHA CaMOK,
COCTABJISIBIIIMX OCHOBY yJI0BOB: B 3aj. IleTpa Bemu-
KOro HanboJjiee 4acTO BBUIABIMBAIM OCOOEH 3TOTO
nona TL 21 cm (puc. 2a), a B Bomax KamyaTtku —
20 cM (puc. 20).

Tak Kak OOJbIICH IJTMHBI TOBCEMECTHO JOCTHUTA-
IOT CaMKH, UMEHHO Ha HMX IIPUXOOUTCS OCHOBHAS
Macca XOpOIIIO YYUThIBAEMBIX PbIO B 000MX paiio-
Hax. B 3an. Iletpa Benukoro u camisl mpu Tpajio-
BBIX ChEMKAX YUYUTHIBAIOTCS, BUIUMO, JIUIITb HEMHO-
UM XyXe caMoK. I1pu mocTikeHUM 30eCh caMIlaMi
MakcuManibHoi 7L 26 cM B yJioBax pbIO 3TOrO IoJja
noMuHUpoBan ocoou TL 19—20 cm (puc. 2a). Ta-
KMe pbIObl, KaK ObLIO OTMEYEHO BbIlIE, MPUOIU-
JKaJINCh K OTHOCHUTEIHLHO XOPOIIO YIMTHIBAEMBIM
pasMepHBIM KJlaccaM WM COOTBETCTBOBAJIU M.
B Bomax xe y Kamuatku, riae B CBSI3U C MEHBILIUMU
npenejbHbIMU pa3MepamMu (23 ¢cM) MakCUMalbHOE
KOJIMYECTBO ITOMMAHHBIX CaMIIOB IIPUIUIOCH Ha
MEHbBIINe pa3MepHBIe Kiacchl (17 u 18 cMm), yIuThI-
BaeMOCTb CaMIIOB SIBHO XyXe, 4yeM B 3ai. Iletpa Be-
JIMKOTO. DTUM MOXHO OOBSICHUTh MEHbIIYI0 Yy 3a-
nagHoii KaMuaTku moJjito B yjioBaX CaMIIOB: B 3all.
Ilerpa Bemmkoro onHa cocrtasuia 36%, caMok —
64%, ay 3anagHoit KamyaTtku 5Ty mokasareiu oKa-
3aJIUCh COOTBETCTBEHHO 27 mpotuB 73%. Bumumo,
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peajibHOEe COOTHOILIEHME MTOJIOB HUTYATOIO LIJIEMO-
HOClLIa B UCCIEAOBAHHBIX paiiloHaX CXOAHO U OJIMKe
K JAHHBIM 3a7MBa. MeXny TeM O4eBUIHO, UTO T10-
BCEMECTHO XM3HEHHAas CTpaTerusl BUIa HallpaBlie-
Ha Ha npeobiagaHue caMoK.

[IpuBenéHHBIE HAMM BHIIIE 3aBUCUMOCTU Mac-
Chl Tela OT JUIMHBI PHIO CBUACTEIBbCTBYIOT, UTO
B 3aj. Ilerpa Benukoro BecoBOii poCcT HUTYATO-
ro IUIEMOHOCIIA OIlepexkaeT TaKOBOM y 3altamHoit
Kamuarku. Tak, ucxonst u3 NpuBenEHHbBIX GOPMYII,
y XOpolIo yuyuThiBaeMbIX pbi0 7L 20 cM mx macca
B Bogax KaMyaTku qoJKHA COCTABJISATh 88 T, a B 3aJl.
ITerpa Benukoro — 98 r. Takum oOpazomM, MOMUMO
JMOCTIKEHUSI B PACIIOJIOXKEHHOM CeBepHee paiioHe
MEHBIIEN MaKCUMaJbHOW JJIMHBI TEaa OOHOpa3-
MepHBIE 0COOM 3IeCh UMEIOT MEHBIIYIO MaccCy, 4YeM
B OoJiee I0)KHOM paiioHe.

B Bomax Kamuartku, MO MOCIETHUM OdaHHBIM
(MatBeeB, 2021), caMKM HHUTYaTOro IIJIEMOHOC-
11a JOCTUIaloT Bo3pacTa He MeHee 11 MOJHBIX JIeT,
camiibl — He MeHee 10. MakcumasnbHble 3HAUYEHUS
BO3pacTa ObLIY ITOJYYEHbI MPU HATUYUKU B BHIOOP-
ke camok TL mo 26.0 cMm u camuos TL no 22.5 cMm,
T.¢. TIPUOTIKAIOIINXCSI K TIPedeIbHBIM UIST paiio-
Ha OTMEUYEHHBIM 3HAUYeHUSIM IJIMHEL. biamskue mo-
KaszareJau JOCTUraeMOro B IpPUKaMYaTCKUX Boiax
MaKCHUMAaJIbHOTO BO3pacTa 3TUM BUIOM (OCOOEHHO
camkamMu) npuBeneHsl U TokpaHoBbeiM (1987). Ilo
€ro MHEHHIO, CAaMKM B 3TOM paiioHe J0XUBaIOT 10
12 ner nipu manHe 26.3 cM. CaMiibl MAaKCUMAaJbHBIX
IUIST paitoHa pa3MepOB B €70 BBIOOPKE OTCYTCTBOBA-
JIM, a JUIS1 UMelolerocsi HauboJiee KpyrmHOro camua
TL 19.0 cM BospacT 6bL1 onipenenéH B 10 ner. B 3amu-
Be ke Ilerpa Benukoro nipu Beidopke camiioB 7L 10
21.2 emu camok TL o 25.4 cM MaKCUMaTbHbI BO3-
pacT coCTaBWJI COOTBETCTBEHHO JIMIIIL 6+ 1 9+ JieT
(IMaruenko, 2012). Takum oOpa3oM, TIPU CXOTHBIX
pa3Mepax B 3ai. [leTpa Beaukoro Bo3pact HUTYaTO-
TO IIJIEMOHOCIA 000UX ITOJI0B OKa3aJICsl MEHBIIINM,
yeM B Bonax y Kamuatku. CienoBaTeabHO, TEMII €T0
pocTa B IIEpBOM paiioHe, T.€. B I0KHOI JacT! apea-
JIa, BBIIIIE, YeM BO BTOPOM, B CEBEPHOI YaCTH.

HecMoTpss Ha mocTmKeHWe HMTYATBIM IIIEMO-
HocleM B 3aj. Ilerpa Benukoro Gosiee KpyITHBIX
pa3MepoB, yeM B Bomax y KamyaTku, mocTuraemblii
BUIOM B IByX palioHaX MaKCMMaJIbHBII BO3PaCT, BU-
IuMo, 030K, Benb B oimune oT MpUKaM4aTCKIX
Bon B 3aj. [leTpa Benukoro B Bo3pacTHOI BEIOOpKE
KaK caMIIOB, TaK M CaMOK He OBbLIO 0co0eli, Ipem-
CTaBIIIONINX TepMUHAIbHBIC pa3MEpHbIC KIIACCHI,
BO3pACT KOTOPBIX SIBHO BBbIIIE, YeM Yy CpeaHepas-
MEPHBIX PBIO.

ITAHYEHKO, MATBEEB

[IpennonoxeHne 0 TOM, YTO B pa3INYHbBIX paii-
OHaX OOMTaHUS HUTYATHIN IIJIEMOHOCEI] JOCTUTAET
CXOTHOTO BO3pacTa, MOATBEPXKIAIOT U TaHHbIE IO
pPOCTYy CaMIIOB Ce€BepHee, B BOCTOUHOI 4yacTtu be-
puHroBa Mopsi. HanGonpImii 13 oTMEYeHHBIX 31Ch
BO3pAacCT CaMIIOB 0Ka3aJICsI aHAJIOTMIHBIM TAKOBOMY
y Kamyatku — 10 jeT, HecCMOTpsI Ha MEHBbIIINE 10-
CTUTaeMble BUIOM B 3TOM paiioHe pa3Mepsl: 16.1 cm
y camuoB u 20.1 cm y camok (Hoff, 2000). Bo3pact
ke caMoK 13 beprHroBa Mopsl 0Ka3aJicsl MEHBIIINM,
yeM caMlLOB — 9 JieT, 4To, BUOAMMO, OOYCJIOBJIECHO
HEIOCTaTOYHBIM KOJIMYECTBOM MX B BhIOOpKe. Benb
IUISI HUTYATOTO IIUIEMOHOCIIA, KAaK 1 IIJIs APYTUX BU-
noB pona Gymnocanthus, XapaKTepHO TOCTIKEHUE
caMKaMM He TOJIbKO OOJIBbIIMX, YeM caMmliaMu, pas3-
MEpOB, HO U OoJbliero Bo3pacta (TokpaHoB, 1987,
ITanuenko, 2012).

Haunbonee MHTEHCUBHO POCT PHIO OOBIYHO UAET
B TeueHue JieTHero Haryiaa. He cocraBisier uc-
KJTIIOYEHMSI M HUTYATHIA IIUIEMOHOCEI, Y KOTOPOTO
CTPYKTYpa OTOJIUTA CBUAETEIBCTBYET O IPUYPO-
YEHHOCTU TIepuoja aKTUBHOTO pOCTa K TEIIOMY
Bpemenu roga (Ienexos, ITanyenko, 2007). B aTo
BpeMsl y 3amagHoro nobdepexnss KamMyaTku HUTYA-
THIi IIJIEMOHOCEII IIPUIEPKMUBAETCS TOPa3no MEHb-
IMX TIyOuH, yeM B 3ai. Ilerpa Benukoro, 3a cuér
Yero B IByX pailoHax JOCTUTaeTCs 0OUTaHNEe B BOAAX
¢ 6ym3KoiIf TeMItepaTypoit (puc. 3).

Tak Kak B 10XKHOM YacTH apeaja HUTYATHIN IITe-
MOHOCeIl He KOHIICHTPUPYETCS IpU OoJjiee BBHICO-
KMX 3HAUYEHMSIX TeMIIepaTyphbl, YeM CeBepHee, TO
B 9TOM acIleKTe TeMIIepaTypPHbIi (haKTop HEe OKa3bl-
BaeT OINPEIE/ISIONIEIO BIUSHUS Ha pa3Indms B PO-
cre. HecMoTps Ha 3T0, XapaKTepHBII B LIEJIOM IIJIs
roga 0oJiee BHICOKMII TEMII pOCTa phIO Iora apeasia
0o0yCJIOBJIEH, TI0 HalleMy MHEeHHUo, Oosee OJiaro-
MPUATHBIM THIPOJOTMYECKUM pexXuMoM. B pac-
MOJIOXKEHHOM B IOXKHOI 4yacTu apeana 3aji. Ilerpa
Benukoro nporpeB Boa UAET UHTEHCUBHEE, YeM Ha
ceBepe. B pesyabrare rumposiormyeckas Mpomos-
KUTETbHOCTh HanboJsee OJ1aronpusITHOTO AJs PO-
CTa JIETHErO HaryJIbHOTO MePHOaa COCTABISIET 31eCh
He TpH, a YeThIpe Mecslla: KpoMe MIOHS—aBrycra
BKJIIOYaeT ewé u ceHTssopb (3yeHko, 1994, 2008).
BeposiTHO, 3aMeTHBIII POCT HUTYATOIO IIJIEMOHOC-
11a TIPOXOIMT B 3aJIMBE M B CMEXHBIC MIEPEXOMHBII
OT BECEHHEro K JIETHEMY CE€30HY Maii M OT JeTHe-
Iro K OCEHHEMY OKTSI0pb, TaK KaK BUI B 3TO BpeMs
3/1eCh TakKe OOJIbIIEH YacThlo COCPEIOTOUYEH B Me-
crax Haryna (ITanuenko m mp., 2020). ¥ KamyaTtkn
MPOIOJKUTEILHOCTh OJIArONPUSITHOTO [JIsI pocTa
TEIMJIOTrO HAryJIbHOTO Meproaa MeHbIast. DTO BHOJI-
HE 3aKOHOMEPHO, TaK KaK JIEN B IICHTPaIbHOM 9acTH
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3aJ1. [lerpa Benukoro HabitogaeTcs B CpemHeM C ce-
peIVHBI STHBapsI 110 cepeanHy (eBpaisi, a B cpei-
Hell yacTu menbda 3amagHoit KamuaTtku ropasmno
JOJIbIIIe — C HavaJia ssHBaps 10 Havana anpens (Sky-
HuH, 1987). B cBsI3u ¢ aTM Ha 1enbde 3amnamgHoit
Kamuatku aHomManuu, chopMrUpOBaHHBIE 3UMHUMU
YCIIOBUSIMM, COXPAHSIIOTCSI IIPOIOJLKUTEIIFHOE Bpe-
M$I, BO MHOTOM OIIpeIeIsisi TeMIlepaTypHBIE OCO-
OCHHOCTH W LMPKYJISILMIO BOI IIeiabda U CKIIOHA
OXO0TCKOT0O MOpSI Ha MPOTSIKEHUU TETJIOTO Mepuoaa
(®urypkuH, 2002).

BJIATOJAPHOCTH

ABTOpBI BbIpaXKaloT MPU3HATEILHOCTh YJIeHAaM Hay4d-
HBIX TPyIN B peiicax, MpUHUMABIIUX yyacThe B cOope
MXTUOJIOTUYECKOTO MaTepuayia, U 3KMIlaxaM CyIdoB 3a
TeXHU4YeCcKoe obecrieueHure padoT.
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[MpuBeneHbl pesyiabTaThl IIyOOKOBOOHBIX MCCIAEIOBAaHMI paclipeiesieHuss MaJlolIa30ro  Makpypyca
Coryphaenoides pectoralis Ha pa3HBIX CTaIUsSIX pa3BUTHS B CeBepo-3ananHoii yact bepuHrosa mopst B 1963—
2020 rr. O6paboTaHbl gaHHbIe Oojiee 37 THIC. YIOBOB JOHHBIM M Pa3sHONIYOMHHBIM TpajaMK Ha IIyOMHAax
0—1200 M. BeIsgBiieHO, 4TO HEpeCT BUIA MPOTEKAeT B TEUCHME BCEro rofa ¢ AByMs MepUOdaMM YBeJIMIeHUS
MHTEHCUBHOCTU: BO BTOPOI1 MOJIOBMHE BECHBI M B KOHIIE JieTa — MEPBOIi MOJIOBMHE OCeHU. [0TOBBIE K Hepe-
CTy CaMKM OITyCKaroTCsl Ha myourHbI 60jiee 600 M, re HaXOAsTCsI TOTOBBIE K PAa3MHOXKEHMIO CaMIbl, 1 TTOCJIE
HepecTa BHOBb BO3BPALLAIOTCS Ui Haryjia B 00J1acTh MEHbIIUX IIyOMH. MoJI0ab Majonia3oro Makpypyca
IUIMHOM Tenma 10 30 cM BcTpeyaeTcsl B Me3oIearuaiy U BepXHeil OaTuIiiesaruaim eIMHUYHO, He o0pasys
IUIOTHBIX cKoruieHuit. Ocobu mnuHoit 30—40 cM u Gojee B OCHOBHOM Macce IMOKMIAT TOJIIY BOIALI U 3a-
HUMAIOT IPUAOHHbBIE CJIOM Ha MAaTEPUKOBOM CKJIOHe. Takoe pasiesieHrue MOJIOAU U IOJIOBO3PENbIX 0cobeit
MO3BOJISIET BUAY M30eraTh KaHHMOan3Ma 1 3(ppeKTUBHO UCIOJIb30BaTh MUILEBbIC PECYPCHI apeaa.

Knroueswie crosa: manornasbiit Makpypyc Coryphaenoides pectoralis, MOJ0Ab, TOJOBO3pENblE OCOOU, CBAJ INTy-

OWH, Me3oIleIaruaib, OaTuIreIaruaib, CeBepo-3aranHas 4yactb beprHrosa Mops.

DOI: 10.31857/S0042875224020053, EDN: GXIVAB

3a mmocaenaue 50 1eT peIOOTOBCTBO TIEPEMECTH -
JIOCh C KOHTUHEHTAIbHBIX 1IeJIb(OB B TIIyOOKOBO-
IHBIE PaiOHBI, B pe3yJIBTaTe OM0Ta 3TUX IKOCUCTEM,
BKJIIOYasl peIOHBIE COOOIIIECTBA, 0Ka3agach B Yyrpo-
KaeMoM cocTtostHuu (BunHuyenko u ap., 2005).
ImyGokoBOAHBINT TMpPOMBICEN SIBISIETCSI HanMMeHee
YCTOMUYMBBIM BUIOM pPBIOOJIOBCTBA. EcTh MHOrO
MIPUMEPOB TOrO, KaK OH MPUBOOWI K MCTOIICHUIO
3anacoB nonyasauuii (Clark, Koslow, 2007; Pitcher
et al., 2010). ba3zoBbie TpeboBaHUS K JAaHHBIM JJIs
MpOMBICTIA ITyOOKOBOIHBIX BUIOB HUYEM HE OTIU-
4aloTCs OT TPeOOBaHMIA IPU IKCILIyaTalluU JI000ro
JIPYTOro 3araca — He00XOAUMO 3HATh OCOOEHHOCTHU
KM3HEHHOTO IIMKJIa 00BEKTa, a TAKXKe MMETh BO3-
MOXXHOCTb OCYIIECTBIISITh MOHUTOPUHT TUHAMUKU
ero yuciaeHHoctu (Francis, Clark, 2005). Hema-
JIO TIyOOKOBOIHBIX BUIOB PbIO M3-3a OTCYTCTBMSI
JNAHHBIX O XXM3HEHHOM I1IMKJIE€ ObLIM IOABEpPKEHbI
MEePENIOBY, a MX YHUCJIEHHOCTh BO MHOTMX palioHaX
MupoBoro okeaHa pe3ko cokpatmiach (Watling et
al., 2011). 1o otHOCcUTCS U K MakpypycaM (Devine
et al., 2012).

Makpypychl OTMEUAIOTCS NPAKTUUYECKM Ha BCEX
TPaJIOBBIX U SIPYCHBIX MIPOMBbIC/IAX, POBOAMMBIX Ha
KOHTMHEHTAJIbHBIX CKJIOHAX IT0 BCEMY MUDY, U SIB-
JIIOTCS OJHUM M3 HauOoJjiee 4YacThbIX KOMITOHEH-
TOB TIpUJIOBa MPU TIIYOOKOBOAHOM PBIOOJOBCTBE
(Tymonoros, 1991, 2018; Tuponogov et al., 2008;
Orlov, Tokranov, 2008, 2019). Mamorima3oro Mak-
pypyca Coryphaenoides pectoralis (Gilbert, 1892)
(Gadiformes: Macrouridae) 1oOBIBalOT B CEBEPHOIL
yacty THUXoro okeaHa Kak IIpy IIPOMBbICIIE YEPHOTO
nanryca Reinhardtius hippoglossoides, Tak 1 B Kaue-
CTBE OCHOBHOTO 00beKTa. OH HaceNIsIeT IPUAOHHbBIC
CJIOM B IIIMPOKOM nuana3oHe rmyouH — 140—3500 m
(Tymonoros, Hosuko, 2016). OnTuMalbHLIMU
myOMHaMU OOUTAaHUS BUIA MO MCCICIOBAHUSIM IO
cepenunbl 1970-x rr. cuuranu 700—1100 m (HoBu-
koB, 1970, 1974), nozaHee ux paciupuan a0 600—
1700 m (TymonHoros, 1991, 2018; Tuponogov et al.,
2008). HecmoTpss Ha yBenMUMBAIOIIWIiCSI WHTEpPEC
PBHIOOIIPOMBILIJICHHUKOB K 3TOMY OOBEKTY M pas-
BUTHE TEXHUYECKUX CPEACTB JIOBa, MHOTHE OCOOEH-
HOCTM pacripeneieHusi U OMOJOTMM MaJlora3oro
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Makpypyca OCTaroTcCsI ¢Jiabo M3ydeHHBIMU. OCHOB-
HBIMU IIPUYMHAMU, YCIOXKHSIIOIUMMU €ro U3y4eHUeE,
SIBJISIIOTCS  OOJIbILIAsl TIyOMHA OOWUTAHUS U CIOX-
HBIII TPYHT, KOTOPEI HE IT03BOJISICT O0JIaBIMBAThH
CKOIUIEHUsI TOHHBIMM TpaJlaMy Ha OOJIbIIeil YacTu
apeana (TymonoroB, 1991; Opnon, 2007; Orlov,
Tokranov, 2008; Tymonoros, HoBukos, 2016). B Ha-
CTosIIIIee BpeMsi HauOOJbIIMI BBIJIOB MajoIia30ro
makpypyca B CeBepHoii [Tauuguke npuxoauTcs Ha
bepunroso Mmope (Clausen, Rodgveller, 2010; Tyto-
HoroB, HoBukos, 2016; Rodgveller, 2020).

[lepBble MMeIOLIKECS JUTEpPATYpPHbIC CBEICHUS
110 OMOJIOTMU U 9KOJIOTUU MaJIoIIa30ro Makpypyca
B bepuHroBoM Mope mmossBrIMCh nociie bepuHroBo-
Mopckoit akcnenuimu 1962 r. (Karanosckuii, 1965;
Hosuxkos, 1970, 1974), mo3aHee psia aBTOPOB IOIOJI-
HUJIA PEe3yJIBTaThl UCCIIEAOBAHUS 110 OMOJIOTUH Ma-
kpypyca storo mopst (Tyrmonoros, KypenHoit, 1986;
Tymnonoros 1991, 2001; Opiaos, 2003; Tuponogov et
al., 2008; OpnoB u ap., 2007, 2012; Orlov, Tokranov,
2008, 2019; Tynonoros, HoBukos, 2016). YuutsiBas,
YTO MaKpypyc OTHOCUTCS K JOJTOXUBYIIMM BHIAM
(HoBukos, 1970, 1974; Tynonoros, 1991; Burton,
1999; Hutchinson, Anderl, 2012), ncnonb3oBaHue
B HacTosiieil padorte gaHHbIX 1963—2020 rr. 1o3Bo-
JISIeT 00JIee TMOJIHO TTIOHSITh HEKOTOPbhIE aCIIEKTHI €TI0
SKU3HEHHOTO LIMKJIA U pacpeac/iCHUsI.

Llenb paboThl — 0000IUTE MHOTOJIETHUE U TIPO-
aHaJIM3MpPOBaTh HOBbIE JaHHBIE IO IIPOCTPaH-
CTBEHHOMY pachpelejiecHUI0 U  0COOEHHOCTSIM
JKM3HEHHOIO IMKJIa MaJIoIJIa30ro Makpypyca B ce-
Bepo-3anagHoit yactu bepruHrosa mopsi.

500p

1000F

IXT, M

1500

MATEPHUAII U METOANKA

Pabora ocHoBaHa Ha MaTepuanax, COOpaHHLIX
BO BpeMsI HAayYHBIX W IPOMBICIOBBIX SKCHEIUIINI
THUHPO B Bepunrosom mope B 1963—2020 rr. O6-
paboTaHbl maHHBIE O0osiee 37 THIC. YIOBOB TOHHBIM
¥ pa3sHOTITYOMHHBIM TpajaMu Ha IimyomHax 0—1200 m
(puc. 1, 2). [IpencraBieHHbBIC B CTaThe CBEACHUS T10O
pa3MepHOMY COCTaBY, COOTHOIIICHMIO TTOJIOB 1 XKW13-
HEHHOMY IIMKJTY BIAA OTHOCSITCSI B OCHOBHOM K Ce-
BEpO-3amagHOM YacTU MOpsi, B KOTOpOM mOOBITa
OOIbIIIAs YACTh YIIOBOB.

HaHHbIE MO pa3MEpPHOMY COCTaBYy, COOTHOIIIE-
HUIO TI0JIOB U MOJIOBOMY CO3PEBaHUIO MaJIOIIa30T0
Makpypyca OCHOBaHBI Ha pe3yJbTaTax M3MepeHUI
U BCKPBITUI > 55 ThIC. 0co0eii. Y pblO U3Mepsiaiv 00-
myto mHY (7'L) — oT KOHYMKa phlja 10 OKOHYaHUS
JIyuyeii XBOCTOBOTIO IJIaBHUKA.

OnpeneyieHre CTaauil 3peIOCTU TOHAA OCYIIECT-
BJISUIM MaKpPOCKOIMYECKMM CII0OCOOOM COIVIAaCHO
1LIKajie, KOTopash OMUpaeTcs Ha psil pasIMuMMBbIX
HEBOOPYKEHHBIM B3IJISIIOM MPU3HAKOB, TAKMX KaK:
pasMep, hopMa, LIBET, YIIPYTOCTh, CTENIEHb PA3BUTHUS
KPOBEHOCHBIX COCYIOB, BUTUMOCTb 1 (hopMa UKPU-
HOK (AJnekceeB, AnekceeBa, 1996). J1jist KOppeKTHO-
O IIPeACTaBICHUS JaHHBIX 10 CPOKaM HaCTYIUICHUS
M0JIOBOM 3pesocTu Bce caMku 1L > 85 ¢cM ¢ roHana-
mu Il craguu 3pesoctu U Bce 0CoOOM ¢ TOHAgaMM Ha
craguu co3peBanust VI—IIla oobenuHeHbI ¢ camKa-
MU, UMeroLMu rodaasl ctaguu 111a.

IMonyueHHbIe NaHHBIE 00 yJOBax IEPEBEICHBI
B CTaHIAPTHBIE JJII CPABHEHUs BEJIMYMHBI IUIOT-
HOCTU pacIipelie/ieHus] B 9K3/KM> 10 METOIUKE
Bonsenxo (1998):

500 1000 1500 2000 2500

3000

3500 4000 4500 5000 5500 6000

Tny6ouna Bonoéma, m

Puc. 1. PacnpeneneHue TpasoBbIX CTAHLIMI HAyYHBIX 1 TPOoMbICI0BbIX akcneauimii TUHPO B bepunrosom mope B 1963—2020 rr.

1o yorMHaM BooéMa B 3aBUCMMOCTH OT ropusoHTa xoaa Tpana (I'XT): (¢) — tpaneHust. 3nech 1 Ha puc. 3, 4:

1/1306pa>1<eH1/Ie MaTEPUKOBOIO CKJIOHA.

BOITPOCHI UXTUOJIOTUN  Tom 64 Ne2 2024

) —cxemMaTU4HOe



208 AJI®EPOB, KYPHOCOB

C.mI.

65°

_1 .
170°

so0 o1t

B.JI. 165° 175° 180°

175° 170° 165° 160° 3.0.

Puc. 2. l'opusoHTanbHOE pacnpenesieHre CTaHIMi HaydHbIX U TpoMbIciioBbx akcnienuimii TUHPO B bepunroBom mope B 1963—

2020 rr.: (*) — TpanmeHus ¢ ropu30HTOM xoma Tpaja 0—1200 m.

Nop_ Nxp
Ak 1.825xvxtx0.001x ax k’

rae N —uuciio pbl0 B yJ0OBe, 3K3; A — 00JIOBJIEHHAs
IJIOIAAb, KM?2, ¢ — IIPOMAODKUTEIBHOCTD TpaJeHUs,
4; ¥ — CKOPOCTh TpajieHus, Mujib/4; 1.825 — Ko-
a¢dUIIMeHT a5 TepeBoja MWIb B KUJIOMETPHI;
a — TOPU30HTAJILHOE PACKPBITUE YCTbSI Tpajia, M;
p — OTHOUIEHME BBICOTHI OOJIOBJIEHHOTO CKOILIe-
HUSI TUIPOOMOHTOB K BEPTUKAJIBHOMY PaCKPBITUIO
Tpaja (BBUAY OTCYTCTBUS aKyCTUUCCKUX JAaHHBIX ITO
HCCIIeAyeMOMY BUOY M CBEICHUI O BEPTUKAJIbHOM
PACKpPBITUH TpaJja 110 HEKOTOPOMY KOJMUECTBY Tpa-
JIeHWIi 3HaYeHWe p TIPUHSIIM paBHBIM 1), kK — Koad-
(ULIMEHT yIOBUCTOCTH (IJI51 MAJIOTJIA30TO MaKpPypy-
ca k= 0.5 (Ilyuros u ap., 2006)).

H71s1 TocTpoeHUST KapT pacIipenesieHrs] U BCTpe-
YaeMOCTH BHUIA MCIOJb30BAIM IMaKeT IIPOrpamMM
Surfer v. 13.0.383 (Golden Software, CILA). g
IOCTPOCHUS IrpachUKOB TUHAMMUKU CE30HHOTO pac-
MpeaeeHUs CaMIIOB M CaMOK I10 TIIyOMHe ompefe-
JISUIA BEJIMYUHY CPEeIHEB3BELICHHON INTyOMHBI Kak
CYMMY IIPOM3BENEHU TUIOTHOCTH 0CO0€ (3K3/KM?)
Ha DIyOUHY TpaJieHUii, OTHECEHHYIO K YMCIy BCeX
oco0eil, OTOOpaHHBIX IJIsI UCCIEAOBAHUSI B Tede-
HUE paccMaTpUBaeMOro Mecsiiia. 3HaueHue cpeaHe-
B3BEILICHHON NIyOWHBI JAET MPEICTABICHUE O TOM,
Ha KaKuX IIIyOMHAaxX OBUIM ITOJyYeHbI MaKCHUMallb-

HbIC YJIOBBHI 3a OIIPENSTIEHHBI MeECSI B yKa3aH-
HOM auana3oHe miryomH. CoOTHOIIEHUE 0co0eit
C TOHAaJaMHM pa3HBIX CTAaIWil 3pPEJIOCTU B TEUCHUE
KaxXI0To Mecslia BEIYUCIISUIA 110 BCeMy TMaIla3oHy
mIyOMH, OXBaYeHHOMY 3a BeCh IIEPUOI MCCIIeI0Ba-
HUil. [paduky mocTpoeHBI ¢ IpUMEHEHNEM SI3BIKa
nporpammupoBanus Python 3.0 (Python Software
Foundation, CIIIA) u ¢ ucnoyjb30BaHUEM OMOINO-
Teku matplotlib.

PE3VYJIBTATHI

Pacnpedenenue paznosospacmuuix epynn mano-
enazoeo makpypyca. Manormasplii Makpypyc pac-
npoctpaHéH B bepuHroom mope ot Komanpop-
CKMX U AJIeyTCKMX O-BOB Ha tore no M. HaBapun
Ha ceBepe. MakcuMajbHbIE CKOILJICHHUS 3TOrO BUIA
oOHapyXeHbl Ha cBajlax m1youH KomaHaopckoit
¥ AJIEYyTCKOM KOTJIOBMH, a TaK:Ke Ha pa3AelIsionieM
nx xpeoTe [upmosa (puc. 3a). Makpypyc BcTpe-
yaeTcsd Ha niyouHax oT 99 M 10 MakCMMalbHON U3
nccaenoBaHHbIX HaMmu (1200 M), a HamnboJee TIoT-
HbIE CKOIUICHUSI, MeOIUaHHBbIC 3HAYCHUSI KOTOPHIX
BapbupyloT oT 1800 mo 2200 3k3/kM?,00pa3yeT Ha
MaTepnKOBOM CKJIoHe Ha TimyomHax 500—1200 .
B MeHbIIMX KoaMuecTBax, He 00pa3ysl CKOIUICHUNA,
MakKpypyc BCTpeJaeTcsl B Me300aTUIeIaruaim B ro-
pusonTe oT 140 mo 1000 M BBITIIeyKa3aHHBIX KOTJIO-
BUH Han rmyouHamu 500—4000 M (puc. 30).

BOITPOCBHI UXTUOJIOTMH  TtoMm 64 Ne2 2024
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Puc. 3. [InotHOCTH pacnipeneneHus Manornazoro Makpypyca Coryphaenoides pectoralis B BepriHTOoBOM MOpe: a — TOPU30HTAJIbHOE
pacmpesiesieHue, 0 — BepTUKaJIbHOE pacnpeneieHre 3HaueHU MIOTHOCTU Mo ITyOuHaM BoroéMa B 3aBUCMMOCTU OT FOPU30HTA

xona tpana (I'XT).

JImamakn 7L < 10.0 cM eIMHUYHO OTMEYEHBI
B LICHTPAJIbHOM 1 ceBepoO-3allagHoit yacTsax bepuH-
rosa Mops (puc. 4) — B 6aTunenaruaiv Ha rayormHax
160—300 M (puc. 4r). Huskas yactora ux BcTpeyae-
MOCTH 00yCJIOBJIEHA HU3KUM KO3(P(PULIMEHTOM YIJI0-
BUCTOCTH TaKHUX OOBEKTOB U, BEPOSITHO, TOTAJIbHBIM
pa3pylieHrneM MITKMX TKaHe MOJIONH B TpaJiax.

Mononp kpymHee (7L 10.1-20.0 cm) BcTpeua-
€TCS B YJIOBaX TaKKe CIMHUYHO, HO Yallle ¥ B 00JIb-

BOITPOCHI UXTUOJIOTUN  Tom 64 Ne2 2024

meM nuana3oHe rryomH (250—800 M), HeKOTOphIe
0co0U yKe BCTpEUaloTCsl Ha cBajie, HO, BO3MOXKHO,
OHM OKa3aJMCh B Tpajie IPU ITOCTAHOBKE WJIN BbI-
oopke (puc. 4r). DT 0coOU LIMPOKO pacmpocTpa-
HEHBI 110 aKBaTOpUM Mops (puc. 4a).

Oco6u TL 20.1—-30.0 cM pUCYTCTBYIOT B YJIOBax
Ppa3HONIYOMHHBIX TPAJIOB B TOM XK€ IUara3oHe TTy-
6uH, uyro u rpynma 10.1-20.0 cM, HO HAMHOTO Yarle
¥ B OoJbIreM KojmuecTBe (puc. 4r). OHU nepxkarcs
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Puc. 4. IlioTHOCTH pacrpeneieHus pa3HOpa3MepHBIX 0cobeit Maiorta3zoro Makpypyca Coryphaenoides pectoralis B bepuHroBom
MOpe: a—B — FOPU3OHTAJIBHOE paclipeneieHne; I—e — BEepTUKAIbHOE pacnpeneacHne 3HaYeHN MIIOTHOCTH 110 IIyOMHaM Bogoéma
B 3aBUCUMOCTHU OT Topu3oHTa xona tpajia (I'’XT). Oowas mivHa peid (71), ecm: a, 6 — < 30; B, T — 30—40; o, e — > 40.

MpeuMyllecTBeHHO B paiioHax KomaHmopckoit
U AJIeyTCKOIf KOTJIOBUH, HEe 00pa3ysl MJIOTHBIX CKO-
rieHuii (puc. 4a). B Macce Mosionb OTMeUeHa Ha TITy-
ounax 300—500 M, HO cltlenyeT OTMETUTHL 0Opa3oBaB-
11eecsl Mpy UCCIeN0oBaHUM OeJIoe MSTHO (OTCYTCTBUE
JanHbIX) it nryornH 500—800 M (puc. 1), IIOTHOCTH
MOJIOAM BKOTOpOM HaM HeusBecTHa. Ocoou 7L 30.1—

40.0 cM B OCHOBHOI Macce MOKMAAIOT TOJIITY BOIbI
U OIIYCKAIOTCS B IIPUIOHHBIC CJIOM HETIOCPEACTBEH-
HO Ha MaTepUKOBOM CKJIOHE B y3KOM IMaria3oHe
rryouH (500—800 M) 1 TOMBEKO B HEOOIBIITUX KOJIMYE-
CTBaX BCTpeyaroTcs B Me3ornenarnanu (puc. 40, 41).

Makpypyc TL > 40 cMm pacripocTpaHEH MPEeumMy-
IIECTBEHHO Yy JiHA Ha cBajie myouH KomaHmopckoii

BOITPOCHI UXTUOJIOTUMN  tom 64 Ne2 2024
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Puc. 4. OxoHuaHue

<

n AJeyTcKoii KOTJIOBMH M Ha xpebOTe Illmpirosa
B nuanaszoHe ot 300 M 10 MaKCUMaTbHbBIX UCCIIENO0-
BaHHBIX TmyonH. Ocobu 3TOI pa3MepHOI TPYIIIHI
(bopMUPYIOT CKOTUIEHMSI B OCHOBHOM Ha MaTepUKO-
BOM CKJIOHE. [TJTOTHOCTbh TaKMX CKOILJIEHUI MOXET
BapbupoBath oT 1 10 2500 3k3/KM?, B TO BpeMs KakK
B Oartunenaruanu Haa rayounamu > 1500 M mutot-
Ne2 2024
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HOCTb 0CcO0€it 3TOI pa3MepHOIl rpyMIibl HE MPEBbI-
maet 25 5Kk3/kM? (puc. 4B, 4¢).

Jlunamuxa uzmeHneHus 3pesocmu 20Had 6 NOAO-
6o3penoil wacmu nonyiayuu. Kak mokasaHO BBIIIIE,
ocobu TL > 40 cM mrepexonsdT K TpUIOHHOMY 00pa-
3y >KM3HU HAa MAaTEPUKOBOM CKJIOHE 1 10 Mepe pocTa
CTAHOBSTCSL TOJ0BO3peNbIMU. CaMlibl TOCTUTalOT
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noJjioBoii 3penoctu mpu 7L 65—70 cm, camku — 70—
80 cm (puc. 5). Pa3MepHBIil cocTaB MOJIOBO3pEITOi
YacTU MONYJISILMK OTOOpakEH Ha puc. 6a.

Ha oGiaBnuBaeMbIX JOHHBIMU TpajaMU ydacT-
KaxX MaTepUMKOBOIO CKJIOHA B YJIOBax Ipeo0sagaoT
CaMKHU B IPOLIEHTHOM cooTHolueHun 91:9 (puc. 60),
IPY 3TOM TPOIOPLIUSI CAMIIOB M CAMOK C TOHAJIaMK
V craguu 3peiocTd COCTaBJISIET COOTBETCTBEHHO
35:65 (puc. 6B).

g OoJiee OeTaJbHOTO MOHUMAaHMUS TOrO, TJe
M KOIJa IMPOTEKAT Harysl M HepecT IMOJ0BO3pe-
JIO 4YacTW MOMNyJSLMM MaJiorIa30ro Makpypyca,
MBI TIOMECSIYHO MPOaHaJIU3MPOBaIU COBOKYITHOCTh
JaHHBIX 3a Becb Ilepuoia HabaoneHui (tabauia,
puc. 7).

A O
(= - =]

Homnst ocobeit, %

\®}
(e}

0 ! I ! ! |
<70 71-75 7680 8185 8690 91-95
6) (30 (188) (533) (759) (730)

(514)

96-100 <65
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3UMHUE MeCSIBl XapaKTepU3yIOTCSI MaJIbIM KO-
JIMYECTBOM 0OCO0ei Makpypyca ¢ roHagamu V cra-
auu 3penoctu. Cpeay camMoK Mpeo0JagaoT ocoou
¢ roHagamu ctaauii 3penoctu 11, I11a, c HeGoabILIUM
KoJinuectBoM ocobeii ¢ roHagamu 1116 u IV craguii
3peJIOCTU. Y caMLIOB roHaabl ObIM B ocHOBHOM 111
u IV cranuii 3penoctu. CooTHOIIEHUE MTOJIOB Ha UC-
CJIeMOBAaHHBIX INTyOMHAX CMEIIEeHO B IOJIb3y CaMOK
(Tabauua, puc. 7).

BecHoii nmpu cpeaHeii myouHe no 700 M B yioBax
Mo-TIpeXXHEMY TOMUHUPYIOT caMkHu (puc. 7). OnHa-
KO €CJI B MapTe Cpely caMOK IIpeo0iiagaal 0coou
¢ roHanamu 3penoctu craauit I u Illa, To B ampe-
Jie 1 Mae HaOJIIomaeTcsl YBeIMYeHUe Yucia ocooei
c ronagamu IV, Vu VI craguii. BepostHo, yBenuye-
HUE YucJia CaMOK C TOHanaMu V CTaJiuu B Mae CBSI-

66-70
(©)

81-85  86-90
(533) (759)

71-75
30)

76-80

(10) (188)

O61mas mimHa, ¢M (4UCI0 PHIO)

Puc. 5. Jlunamuka 1mojoBOro co3peBaHus caMok (a) U camuoB (6) Manoriazoro makpypyca Coryphaenoides pectoralis bepuHrona

MOpst: (—) — HEeIoJIoBO3peJiblie 0co0U, (- — -) —MOJOBO3pEIIbIE.
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O6mas miuHa, CM

Puc. 6. PazmepHblii cocTaB (a), a TaKXKe COOTHOIIIEHKE TTOJIOB Y BceX phIO (0) 'y ocobeli ¢ roHanaMu V cTaauu 3pesiocTu (B) Masio-
razoro Makpypyca Coryphaenoides pectoralis B ynoBax noHHoro Tpajia B beprHrosom mope: (B) — caMiibl (CpenHss oouias JJiuHa

55.3 cm), (M) — camku (88.1 cm).

BOITPOCBHI UXTUOJIOTMH  TtoMm 64 Ne2 2024
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SuBapr  DeBpans  Mapt Anpenb Maii

Uronb

Wronb Asrycr

Cenrs16pp  OKT0pH

Host6ps Jexabpb

Puc. 7. Ce3oHHas nMHaMuKa COOTHOILIEHUS MOJOB Majoriasoro makpypyca Coryphaenoides pectoralis i cpelHeB3BEIICHHON ITy-
OMHBI X BCTPEYAEMOCTH ((—) — BCe PBIOKIL, (- - -) — TOJBKO € TOHaAamMu V CTaauu 3pesiocTh) B CeBepo-3ananHoii yactu bepuHrona
Mopst B 1963—2020 rr.; BBepXy — Bce phIObI, BHU3Y — TOJIBKO C ToHaaamMu V ctanuu 3penoctu. OcT. 0603HaYeHUsl CM. Ha puc. 6.

3aHHO C YBeJIMYEHUEM IIYyOMHBI OTJIOBA (TabauLa).
KonuuecTBo camiioB ¢ roHagamMu V CTaauu Takxke
yBEJIMYMBAETCs C MapTa A0 Masi 1 110 Mepe yBeJInde-
HUS TIyOuHBI BhUToBa. Ho, ckopee Bcero, 3To cien-
CTBHE TOTrO, YTO B aripejie—Mae MPOUCXOIUT MepBoe
yBeJIMYeHNe NHTEHCUBHOCTU HepecTa. COoOoTHOIIIe-
HHE CaMIIOB M CAMOK CMEILIAeTCsl B CTOPOHY CaMIIOB
C POCTOM [JTyOMHBI IPOMBICTIOBBIX OIepallnii, a co-
OTHOILIEHHE TOJOB OCO0Ei ¢ roHagamu V cTaauu
3peJI0CTU COXPAHSIETCs HA OTHOM YPOBHE.

B neTtHue Mecslbl 3HAYMTEIbHBIX M3MEHEHUIA
B COOTHOILIEHUM OCOOeil ¢ pa3HbIMU CTaaUsIMU
3pEIOCTU TOHAI He HAOMIomaeTcs, 3a UCKIIOUYeHU-
eM OoJIbIION JA0Ju caMLoB ¢ ToHagamu VI craguu
B MIoHe (Tabau1Ia), KoTopas B JaJbHEHUIIIeM Ha TIpo-
TSDKCHUM JIETHUX MECSIICB YMEHBIIACTCS U JIMIIb
HEMHOTO YBEJIMUMBAETCS B aBIyCTe.

B Havasne oceHu (CEHTSIOPb) A051 TOTOBBIX K He-
pecTy caMOK MakKpypyca ¢ roHagaMu V CTaauu 3pe-
goctu pocturaet 10—14%, mpu 5TOM CHMXKAeTCs
JIoJisi caMoK ¢ roHagamu IV ctagum u pe3ko yBe-
JIMYMBaeTcsl nojsi ocobeit ¢ roHagamu VI cranuu
(tabauua). Cpeau caMLOB Takxke HabomaeTcs
yBeJIMYEHUE JOJIM TOTOBBIX K HEPECTY 0co0eii ¢ ro-
Hagamu V craguu 3pesoctu 10 30—45%, HecMoTps
Ha CHIDKEHUE B yJI0Bax OOIIEro 4rcijia caMIiioB, CBSI-
3aHHOTO C YMEHBIIEHUEM IIyOMHBI UCCIIEAOBAHUS.
OO611ee COOTHOIIEHHWE CaMIIOB U CaMOK Makpypyca
0CTaéTcs MPEXHNUM, HO B 3TOT IIEPHOI M3MEHSIETCS
COOTHOIIIEHHUE 0co0eii ¢ ToHanamMu V cTaauu: B CeH-
TIOPEe—OKTIOpE OOJISI cCaMOK C TOHaIaMU 3TOM cTa-
WY MTPEBOCXOAUT I0JIIO CaMLOB (puc. 7).

Hepecm. Ocobu Makpypyca ¢ roHanaMu V ctanuu
3pEJIOCTU B YJIOBaX OTMEYAIMCh Ha IIPOTSKEHUU
BCETO0 Tola, 3a UCKJII0YEHUEM SIHBApsI U HOSIOPS, HO

BOITPOCHI UXTUOJIOTUN  Tom 64 Ne2 2024

B 3TU MECSI1IbI MCCJIEIOBAaHUS IIPOBOIWIN HE IITy0xKe
700—750 M, 9TO B COBOKYITHOCTM C HE3HAUYUTETb-
HBIM YHMCJIOM TpaJIeHHWM He MO3BOJISIET aAeKBaTHO
CYIUTh O TOYHOM BpeMEHU U IITyOMHaX IIPOXOXIe-
Hus HepecTa. CaMIIBl M CAMKM ¢ TOHagaMu V cTaanu
BcTpevanuch Ha ryonHax 600—1140 m. lonst caMok
¢ ToHagaMM V CTaJuu 3pejI0oCTU B TeUCHUE T0Ia CO-
ctaBisieT ~ 1%, yBenuuuBasich BecHOM (Maii) mo 9
U OCEHbIO (CeHTA0pb) 10 14%. CaMibl ¢ TOHagaMU
V craguy 3penoCcTy BCTPEUArOTCsT TAKKe KPYIJIOTo-
JIYHO, TOJISI TAKMX CAMIIOB MaKCUMaJIbHa C allpeist
1o okTs0pb — 24—77 (B cpenHem 42)%, a B 3UMHUI
nepuoa UX noJisi MUHuUMaidbHa (Tadnuua). Coot-
HOIIIEHUE CaMIIOB M CaMOK C roHagamu V craauu
B Iiepuof ¢ ¢heBpajs IO aBryCT CMEIIEHO B MOJIb-
3y CaMILIOB, MX JOJS B CpeaHeM cocTaBiseT 76%.
Ho B nepuon oceHHeil nHTeHCU(UKALIMU HepecTa
B CEHTS0Ope U OKTSI0pe J0Js1 HEPECTYIOLIMUX CaMOK
MPEBBIIIACT HOJII0 HEPECTYIOLINX caMIIOB — 78 1 58
npotuB 22 1 42% COOTBETCTBEHHO (puc. 7).

OBCYXIEHHWE

Pacnpedenenue. Ha pasHbIX CTagusix OHTOreHe3a
MaJioriasblii MaKpypyc 3aHUMAaeT pa3InIHbIe SKOJIO-
rMyecKue HUIIM B Ipeenax Beeil akBatopuu bepuH-
roBa Mopst — oT KoMaHZOpCKUX U AJIEYyTCKUX O-BOB
Ha tore 1o M. HaBapuH Ha ceBepe. OT10moTBOpEHHAS
MKpa MaJIorjia30ro Makpypyca BCTpeuaeTcsl B TOJIIIE
BoIbI Haa mryomHaMmu > 400 M, 94TO OBLUIO TTOKAa3aHO
B pe3yJibTaTte ITyOOKOBOAHOM ChEMKM C TUXOOKEaH-
CcKoil ctopoHbl oT m-oBa Kamuarka go SnoHckux
0-BOB B 1976 T. 1 CbEMOK MMHTAsI Ha CaMbIX DIIy0O-
KOBOIHBIX yyacTKkax bepuHrosa nu OXoTckoro Mopei
(Tymonoros, 1991, 1997), a B mocienHee BpeMmsl —
U Ha nipuMepe ABaumHckoro 3anuBa (bycios u ap.,
2006). Ukpa, BeposITHO, pa3HOCUTCS TCYEHUSIMM.



AJI®EPOB, KYPHOCOB

<

—
[\l

"9 ‘W9Q020 BIIOT — (7 *€3€ ‘UdQ0I0 OIrOMh — U “OUHBhIWUA] |

LST L6 Y4 LY 4! Sev | Tl 091 | I¥ Il | Ie 0¥l 9¢ 168 001T—S8% adgeoyy
S 0 0 0 0 009 | ¢ oov | ¢ 0 0 0 0 8¢S 00L—0S¢ adosoy
(444 S0 I 08y | LOI 6C¢ | €L 6°¢ €l 0S¢ |11 L'L Ll 059 09L—09¢ 1doBLQ
L80I 9 L9 L9¢ | 00% | L¥C| 89C | 8¢l | OSI ¥'L |08 [l (44! LSL 0S01—00¢ 9doBLHOD
00% €9 Y4 01¢ | ¥Cl 6l | LL 06l | 9L 0%l | 99 g ol [47 618 001T—0SI LoA1ay
0LL Al 1T 9°¢C | ¢8I 8ve | L9C | SPI | CII €SI | 8l ¥01 08 IL8 00¢1—0S¢ ol
g6l 6Ll | SE ¢8C | SS g6c | LL 1T 1% I'e 19 6 81 9L 0¥01—0LC qHOIY]
S¢ 6'C I I'LL | LT VI ¥ 0 0 6C |1 LS C 186 0001—598 e\
9 LIl | 1 005 | ¢ 0 0 0 0 0 0 gee| ¢ 00L 00L qroduy
0¢ (1% [4 0cr| 9 09¢ | 8I 081 | 6 09 | ¢ 0yc| ¢l 899 09L—08¢ Ldepy
¢l 0 0 8¢S | L ¢8| ¢ L'L I 0 0 0 0 0SL 086—0S¥ qredgodp
S¢ 0 0 LS C oov | vl I'Le | €1 98 | ¢ 98 3 179 0€L—00I qdegaHy
9IINED)
L6L 'St | 0cl 01 8 Sor| +8 99T | CIC €8¢ | SO¢ 8 89 S¥9 0011T—S8% adgesoyy
6¢C el | 1€ 0 0 V'L L1 vic | eb €9 | 901 Al 9T S0¢s 00L—0S¢ 1dgsoH
LT6T 8CC | SSL | 6% vl 8Cl | SLE 8Tl | SLE 'S¢ | L2OT | 98 (44 PLS 09L—09¢ 1doBINQ
86¢01 ClIe | IpCe| L€l | LTPL| L6 8001 | 06 Iv6 | €C¢| ssee | 1P 9tY 68¢S 0S01—00¢ 9d9BLHAD
(43154 I'01 | €b¥ | €1 8¢ 011 | €8Y | P8I | €08 | 6°¢€S | 19¢C | €€ 1494 019 001T—0SI LoA18y
9706 L 0S9 | 90 [4S 6Vl | pvel| CCl | SOIT | T9S | T60S | 6'8 €08 979 00¢1—0S¢C quroiy
LLET 6°S ()41 ¥0 6 0Ll | vOV | €€ | 9I¢ '8y | #PI1 | €61 ¥9¢ ¥€9 0¥01—0LC qHOI]
99 8Ye | €C I'6 9 L9 | 11 0°¢ [4 ¢8I | Tl 8l 4! 868 000T—00T e\
IS 9Ll | 6 0¢ I LT | vl 86 S 961 | 01 gec| ¢l LL9 00L—0¥¢ qraduy
00¢ 0°¢ 6 L0 [4 Let | 1y €6 8¢C 0°9¢S | 891 €Ll [4S 0.9 09L—08¢S Ldepy
[414 ¥'C S S0 ! 681 | OF 'Sl | C¢ 19 | 0¢l 61 1% 6LS 086—0S¥ qredgodp
8IL €0 [4 0 0 1'8 8§ 61T | LSI L9 | €8Y ¢ 81 L6V 0€L—00I qdegaHy
INe))
a u a u a u a u a u a u
BRHHIIMAdedoHTado BAOILO
‘e3€ ‘0190g Al OIII eIl 1 BN

nroorade BureL)

W ‘IIHUOAL |

11 (0707—€96] € BAOW ego1Hndog MLdoeh YOHIRLRE-0dad0 g goredL OTOHHUOALIOHERd ¥ OJOHHOI
XeAOUA 4 ULo0Idde UUTRL) XI9HERd UWBTBHOU O S17p.4002d sap1ouavydq.10) edAdAdBN OJOELBIIOLBIN HOQ00 XI91dde0dOLr0L ULOOHHALOUh BXUWBHUT BBHHOEQ))

2024

02

ToM 64

BOITPOCHI UXTHUOJIOTNHU



OCOBEHHOCTHU XKU3HEHHOTI'O HMKIJIA U PACITPEAEJTEHUA 215

Emé Mycuenko (1963, 1970) u Kamkuna (1965) ot-
MeyaJiu, YTO UKpPY, TMYUHOK 7L 14—18 MM 1 MaTbKOB
MaKpypycOB OTJIaBIMBAaIU IITYYHO B IOXKHOI 4acTH
bepunrosa mops, y Komangopckux m AjeyTcKux
o-BoB Hax mryonHamu 1000—3000 m. ITocie BEIKIEBa
JIMYUHKY 1 MoJ1oab Makpypyca 1L < 40 cM BemyT Me-
3o00arurnesarndyeckuit oopas XK1U3HU, pacpoCTpaHsI-
sICh HaJl ITyOOKOBOIHBIMM Y4acTKaMU MOpsI B THUa-
na3oHe oT 180 mo 800 M, B HanOOIbIIIEM KOJIUYECTBE
mexay 300 m 500 M, He 0Opa3ys TUIOTHBIX CKOILIe-
Huit. PaHee UKpy ¥ MOJIOAb MaJIOTIa30T0 Makpypyca
BCTpeYajid Hall ITyOOKOBOAHBIMM yJacTKaMu ABa-
YUHCKOIO 3ajJiiBa, Takxke Han mryouHamu > 400 m
(Bycnos u ap., 2006; Caymkuna, 2022). Mononb
STOTO BUAA PeTUCTPUPOBaNM Ha TmyonHax 1o 500 M
B bepunrosom mope (Hosuxos 1970, 1974; Andé-
pos, 2022; Alferov, 2022). B npyrux paitoHax TUUMH-
KM 3TOro BHJA ObUIM IOKMMaHBI B IIyOOKOBOMHOI
yactu Oxorckoro Mopst (Tymonoros, 1991, 1997)
U Y BOCTOUHOTO IT00epexkbsl 0-Ba XOKKaig0 B TOMILE
Bonsl Ha ryouHe 530 m (Endo et al., 2010). Momonb
Makpypyca MOXET BBIHOCUThCS TeUECHUSIMU Ha MeJI-
KoBoaHble yyacTku (Busby, 2005; byciosu ap., 2006).
Takast KapTHa pacnpoCTpaHEHUsI MOJIOAU B TOJIIE
BOIbI XapaKTepHa U UISI HEKOTOPBIX APYTUX BUIOB
cemeiictBa Macrouridae (Fukui, Tsuchiya, 2005).

ITpu noctixkennu T'L > 40 cM Makpypyc HaUMHA-
€T CMeIllaThCsl B IPUAOHHBIE CI0u. PaHee cunTany,
YTO OcCedaHWe Ha TpyHT mpoucxoauT npu 1L 50—
56 cm (HoBukos 1970, 1974). B manbHeiimem, 1o
HallMM JaHHBIM, I1OJIOBO3pEJible 0COOU OOJIbllei
JUTAHBI BeAyT IPUAOHHBII 00pa3 XXU3HU IIPEeUMYIIIe-
CTBEHHO Ha cBaJie nyouH KomaHgopckoii u AneyT-
CKOIf KOTJIOBUH 1 Ha Xpe0OTe Lllnpinosa B nnama3oHe
r1youH ot 300 M 10 MaKCMMaTbHO U3YYEHHOI B Ha-
crosieit padote (1200 M). DT JaHHbIE YKJIaablBa-
1otcs B nuana3oH 150—3500 M, yka3aHHBIH IpyTUMUT
nccnegopanusiMu (Tynonoros, 1991, 2001, Orlov et
al., 2012; Tymonoros, Komonos, 2014; TymoHoros,
Hosukos, 2016). B npunoHHOM cji0€ Ha DIyOMHaX
500—1200 m TOT BUA 0Opa3yeT Hauboee MIOTHbIE
CKOILJIEHUsI, MEIMaHHbIE 3HAUEHUSI KOTOPBIX Bapbu-
pyiot ot 1800 mo 2200 sx3/km?. B Tosie BoAbI, Haf
rnmyomnHamu 500—4000 M, Makpypyc BcTpedaercs
B nuanaszoHe 140—1000 M B MEHBIIMX KOJIMYECTBaAX
1 He o0pasyeT IUIOTHBIX cKoruieHuit. I1nmoTHoCTb
CKOITJICHUI B TOJIIIIE BOAbI HAJl MATEPUKOBBIM CKJIO-
HOM MOXeT BapbupoBaTh OT 1 1o 2500 3K3/KMm?,
B TO BpeMs KaK B OaTuIiesaruaiy Haja riyomHamMu >
1500 M TuToTHOCTB O0cobeit TL > 40 cM He TIpeBBITIa-
eT 25 9K3/KM?; CXOXHE Pe3yabTaThl ObUTU MOJTYYEHBI
panee (LLlynroB m ap., 2006). [TogoOGHbIE BepTH-
KaJIbHbIE MUTPAIIMU Ha pa3HbIX Talax XXKM3HEHHOTO
LIMKJIa XapaKTePHbI 1 JIsI HEKOTOPBIX IPYTUX BUIOB
Makpypycos (Bergstad, 1990; D’Onghia et al., 2000).
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Coomuowenue nonos. Ilpum cpaBHeHUHM cCpen-
HEB3BEIICHHOI INIyOMHBI BCTPEUYaeMOCTU CaMOK
M caMIIOB MakKpypyca OY4e€BHUIHO, YTO CaMKH OTMeE-
YalOTCSI B YJIOBaxX JOHHBIX TPaJiecHW Ha MEHbBIINX
nIyomnHax, 4eM cammbl (Tabmuma). Ilpm cpemme-
B3BellleHHO rmyonHe 1o 700 M KOJMYEeCTBO CaMOK
BCerna IMpeBbIIIAeT TAKOBOE CaMIIOB, MX IPOLEHT-
Hoe cooTHolueHue coctapiager ~ 90: 10; onupasich
Ha MEHbIIIee KOJIMYECTBO AAHHBIX, IMOTOOHBIE pe-
3yJbTaThl nojiydanu u paHee (Hosuxos, 1974; Ty-
noHoroB, 1991, 2001; Tuponogov et al., 2008; Orlov,
Tokranov, 2008; atckwmii, 2017). Habmomaemoe
npeobjaagaHue caMOK B YJIOBaX MOXET ObIThb 00y-
CJIOBJIEHO TE€M, UTO B INIyOOKOBOIOHOI cpelne oOu-
TaHUST caMIIbl M CaMKU B Macce CBOECH 3aHMMAaloT
pa3HbIe 9KOJOTMYeCKHe HUIIM (OaTMMeTpUIecKue
MHaTa30Hbl), KOTOPHIE TOJIBKO YaCTUYHO MEPEKPhI-
Batorcs. Toraa /uist caMII0B MajloIyia30ro Makpypyca
B beprHroBoM mMope 0CHOBHBIMM MOTYT OBITb TIIy-
OouHBI oonTaHud cBhIle 800 M, KOTOpBIE HAXOISITCS
B MAJIONOCTYIHOM 11 HOHHBIX TPAJICHUI 30HE, YTO
HaIJISIIHO MOKa3aHO Ha IpuMepe Masl, Korma mpu
cpenHeB3BelleHHOoM youHe > 900 M ux 10J1s yBe-
Juuuiaack u coctasisia 34% (puc. 7). TeHmeHIUIO
yBeJIMYEeHUS JOJIU caMIoB Ha TimyouHe > 700—800 m
OINMUCHIBaJIM U Jpyrue wuccienosareau (Hosukos,
1970, 1974; TynoHoros, 1991). Bo3aMoxHO, 4TO yBe-
JIMYCHUE TOJIA CAMIIOB C POCTOM ITTyOMHBI COXpaHsI-
€TCS U B ONpeNeJEHHOM Auana3oHe IITyOuH Ha He-
PeCTWIMIIAX, a UX YUCJICHHOE TTPEBOCXOICTBO Ha
HEPECTOBBIMU CaMKaMU IPUBOAUT K BO3HUKHOBE-
HUIO TIOJIOBOM KOHKypeHLuu. [logoOHas KapTuHa
JUTATEILHOTO HAaXOXAECHMSI CaMIIOB Ha HEPEeCTUJIU-
1Iax xapaktepHa st MuHTass Gadus chalcogrammus
(IlIynToB u mp., 1993; ®anees, OBcssHHMKOB, 2001)
u MmoiiBel Mallotus villosus (Benukanos, 2018).

Monenu MoIyJIsni ¢ TaKUM I1COaTaHCOM B CO-
OTHOILIEHUH TI0JIOB, HO C 60Jie€ MHOTOYMCIIEHHBIMU
caMILlaMU XapaKTePHBI, HaIpUMED, KakK IJIsI ceBep-
Horo Macrourus berglax (Savvatimsky, 1994), tak
W JUIS OIpyrux BUgoB MakpypycoB (Bergstad, 1990;
D’Onghia et al., 2000).

Pasmepnwiii cocmas. BHelHe caM1ibl U CAMKU Ma-
JIOIJIa30r0 Makpypyca cjabo OTJIMYaroTCs IPYr OT
JIpyra, HO TeM He MeHee Y 9TOT0 BU1a MOJI0OBO3peble
0co0M OTHOIO BO3pacTa pasINyaroTCcs pa3MepaMH.
B ynoBax qoHHBIX TpaioB AjarHa camuoB 7L Bapbu-
pyet oT 55 1o 120 cM, MofaabHas Ipymiia npeacTaB-
JneHa ocobsamu TL 75—-90 cm. CamMku KpyrnHee —
TL 50—180 cM, B MOIaJIbHYIO TPYMITY BXOAST OCOOU
TL 80—105 cMm. ITomydyeHHBIEe 3HAYCHUS YKJIAIbIBa-
JOTCSl B IMana3oHbl U MaKCUMaJbHYIO JUIMHY, pa-
Hee ykazaHHble HoBukoBbiM (1970) — 1o 122 cM —
u TymonorosbiM (1991, 2001) — po 210 cMm. CamMiibl
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JOCTUTAIOT IOJIOBOI 3penoctu npu TL 65—70 cM,
camku — 70—80 cwm; Tymonoros (1991) ykaswiBan
JIUIMHY caMoK ~ 75 cM, npu kotopoit 50% ocobeii
CTAHOBSITCS TI0JIOBO3PEIBIMMU.

Co3pesanue. Co3peBaollyue CaMKM U CaMIIbI
MaJIorIa3oro Makpypyca pasanyalorcs o0aacTs-
MM obutaHus. Tak, caMK1 Makpypyca ¢ TOHagaMH
panHux ctaguii 3penoctu (11 u I1la) Bcrpevatorcs
B YJIOBax KPYIJIOTOOMYHO IPHU CPEeIHEB3BEIICHHOI
1youHe BcTpedaeMocT 1o 650 M. Ux nonst B 00-
1LIeM YHCIIe caMoK coctanisieT 32—73%, HO 1o Mepe
yBeJIW4YeHUs] TIIyOMHBI OHA CHIKAETCS — BEPOST-
HO, 00JlacTh MaTepUKOBOTO CKJOHA ¢ IIyOMHaMu
300—700 m gBsieTcsl HAryAbHOM 151 3HAYUTETbHOMN
yactu caMok. J1oJist camok ¢ roHamamu ctaguu 1116
MOCTUTAeT MAaKCUMAaJIbHBIX 3HAUCHMI B yJI0BaX C HO-
s10pst o aBrycT (14—27%) u MUHMMAaJIbHA B ITEPUOJ
MHTEeHCU(UKALIMMU HepecTa — B ceHTsI0pe (10 9%).
Camku ¢ roHagamu IV ctamum 3penocTu BcTpeda-
I0TCSI KPYIJIOTOMMYHO, UX JIOJS1 B CPENHEM COCTaB-
nsiet 14%.

Hons caMioB ¢ roHagaMu ctaauii 3penoctu 11
u 111 mogBep:keHa 3HauMTeJIbHBIM BapUaLlMsIM B pa3-
HbIE MECSIIBI, YTO, BEpOSITHEE BCEro, 0OYCIOBICHO
W3MEHEHUSIMU TIIYyOWHBI WCCIENOBAaHUS, a TaKXe
CTaTUCTUYECKMMU OIIMOKAMU MO MPUYMHE MaJIOro
00bE€Ma BbIOOpPKU. Ha mpoTsikeHuu roga a0Jsl cam-
LIOB ¢ HepecToBbIMU (cTamus V, B cpenHeM ~ 32%)
u nipeaHepectoBbiMU (IV cTamusi, B cpenHeM Takke
~ 32%) roHagaMu COXpaHseTCs Ha CTAOMJIBHO BbI-
COKOM ypoBHe. Hy:KHO OTMETHUTb, YTO OIpENeyaTh
CTauU 3pEJIOCTU TOHAJ CaMIIOB TOBOJIBHO CJIOKHO,
TaK Kak MOp(oJIOrnyeckrue M3MEeHEeHUs] CEMEHHU-
KOB, CBSI3aHHBIE C CO3pEBAaHUEM, MEHEE BhIPAKEHHI,
YeM y SUIHUKOB.

Hepecm. MHeHus pa3HbIX WUcCienoBaTesei
0 CpOKax HepecTa MajioIia3oro Makpypyca He co-
Bnagatot. K npumepy, Hosukos (1970, 1974) yka-
3bIBaJI, YTO HEPECT MIPOTEKAET B TEUCHME BCEro roaa
1 MHTEHCU(UIIUPYETCS B OCEHHE-3MMHUM TIePUO].
IToznHee TynoHoroB (1991) yka3sbiBaji, 4TO HepecT
MPpOTEKaeT TakKKe B TEYSHHUE BCETO Iofa, HO ero UH-
TEHCUBHOCTb YBEJIMUMBAETCS B BECEHHE-JIETHUE M-
caupl. [Ipoune uccienoBaTenu 1o JaHHOMY BOIIPO-
CYy CCBIJIAIOTCS TO Ha OMHOIO, TO Ha IPYroro aBTopa
(Bycnos u ap., 2006; Orlov, 2008; datckuii, 2017;
Caymikuna, 2022). JInuTenbHBIA TIeproa HepecTa
MaJIor1a30ro Makpypyca oTMeyalicsl 1 B BOCTOUHOI
yactu bepunrosa mops (Rodgveller et al., 2010).

[To HammM pe3yabTaTaM, HEPECT MajioIa30ro
Makpypyca B BepMHIroBoM Mope IpPOXOOUT KpYy-
IJIOTOOWYHO B MPUIOHHOM CJIOE€ C OBYMSI ITMKAMU
MHTEHCUBHOCTM — BO BTOPO ITOJIOBMHE BECHBI

U B KOHIIE JIeTa — IIepBOii ITI0JIOBUHE OCeHU. B 3uM-
HUE W JIETHHUE MECSIbl HepeCTUTCS He3HAUYUTEIIhb-
Has 9acTh caMOoK (10 3%). UHTeHCUBHOCTb HepecTa
MOBBIIIAETCS B BeceHHUE MecsLbl (1o 11% camok),
C 3TUM DPE3yJBTaTOM XOPOIIO COINIACYETCS ITOSIBIIC-
HIE UKPHBI MaKpypyca B yI0BaX UXTUOIIAHKTOHHOI
CeTH HaJ I;TyOOKOBOTHBIMH Y4aCTKaMU ABAaUMHCKO-
T'O 3aJIuBa ¢ TpeTheil mexannl arpens (byciaos u ap.,
2006), a Takke B oceHHUE Mecsibl (10 19% caMok),
4yTO coBManaeT ¢ HabmoaeHussMu HoBukona (1970).
Boénbinasg yacTh caMIIOB TOTOBa K HEpeCTy B Teue-
HUe Bcero rofa (exxeMecssuHo B cpeaHeM 10 32%),
II03TOMY TOTOBBIX K HEPECTY CaMIIOB OOBIYHO 0OOJIb-
1lIe CaMOK, 3a MCKJIIOYEHUEM CEHTSIOPSI U OKTSOpS.
YuurteiBasg TEHACHUWIO YBEIWYCHUS NOJU CaMIIOB
¢ yBeJM4YeHueM ryorHsl > 800 M, MOXHO Mpeano-
JIOXKWUTh, YTO HEPECT MAJIOTIa30T0 MaKpypyca MOXKeT
MpoTeKaTh ¥ Ha OOIBIINX [JTyOMHAX, IIe, BEPOSITHO,
o6utaioT ~ 90% HemOyYTEHHBIX TPATOBBIMU ChEM-
KaMM CaMIIOB U IIPOXOIMT HepecT emé ~ 60% ca-
MOK. J1J1sT TIpOSICHEHUS 3TOTO MPEATIOIOKEHMS TIep-
BBIil aBTOP HACTOSIIEH pabOTHl B TEKyIllee BpeMs
MpUBJIEKaeT OOITOJHUTEIIbHBIC HaHHEIC, IOJIydae-
MblIe OT HabJtofaTeseli ¢ TPOBOAMMOTO Ha IITyOUHAaxX
800—1800 M sspycHOro mpoMbICia Majoraa3oro Ma-
Kpypyca. DTOT JOIOJIHUTEIbHBII MaTeprall JOLKeH
OBITh COOpaH C pa3HBIX CTOMETPOBBIX OUAIIa30HOB
B yKa3aHHOM MHTepBaJjie IIIyOrH.

OTHepecTUBIINECS CaMKM C TOHAmaMy CTaauid
3penioctu VI u VI—IIIa BcTpeuaroTest Kpyrjioroguu-
HO C ABYMSI NMMKaMM YMCJIEHHOCTU B ampere—mac
M C KOHIIA aBrycTa IO Hayajia OKTSIOpsI, 4TO IIOMd-
TBEPXKIAET ITePUOIbl MHTEHCU(UKALIMN HEPecTa BO
BTOPOI1 TTIOJIOBUHE BECHBI 1 B KOHIIE JIeTa — IIEPBOIt
MOJIOBMHE OCEHM. YBEIMUYCHUE IO OTHEPECTUB-
IIMXCSI CAaMIIOB B MIOHE, B aBTyCTe—CEHTSIOpe U JIe-
KaOpe Takke KOCBEHHO YKa3bIBaeT Ha JBa BBIIICO-
003HAYEHHBIX TIeproaa MHTCHCU(UKAIINN HepecTa
(Tabmmia). PacTaHyTBIM MO MPOIOLKUTEIHBHOCTH
MeproI HepecTa XapaKTepeH U VISt APYTUX BUIOB Ce-
MeiictBa Macrouridae —Ttaxk, y C. rupestris (Bergstad,
1990) u M. berglax (Murua, Motos, 2000), obutaro-
X B ATIAHTUYECKOM OKeaHe, HepecCT PacCTSIHYT
MPUOJIU3UTEIHLHO Ha IOJITOA.
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[TpuBeneHb! pe3yabraThl aHAIM3a CIIEKTPOB MUTAHUS U OLIEHKU TPOGMUUECKUX YPOBHE U HUII ABYX BUIOB
CM3erojioBoB — Bothrocara brunneum v B. zestum — 13 nry0OKOBOAHBIX pailoHOB OXOTCKOTO MOpPSI U TUXO-
okeaHckux Boa Maioit Kypuiabckoii rpsiabl. O6a BUaa mUTaroTes pa3HOOOpa3HbIMU OEHTOCHBIMU U ME300EH -
TOCHBIMU OpTaHU3MaMM, BKJTIOUasi paKoOoOpa3HbIX, ME30IeTarndecKuX pbi0, TOJJOBOHOTUX U IBYCTBOPYATBIX
MOJUTIOCKOB, TTOJIMXET U UITOKOXUX. HecMoTpst Ha BapuabeabHOCTh JOMUHUPYIOIIUX KOMITOHEHTOB MUILA
B pPa3HBIX peTMOHAX, PaKOOOpa3HbIE SIBISIIOTCS OCHOBHOM TUINEBOM TPYIIION, U 00a BUIA UMEIOT CXOIHBIC
MCTOYHUKU MUY U COOTBETCTBEHHO TPOo(hUUECKUE HULITU. DTO MOATBEPKACHO PACUETOM C IIOMOIIBIO METO-
Jla TITOIAAeit CTaHIapTHBIX 3JUTUTICOB ¢ YYETOM 0alieCOBCKOM BEpOSITHOCTH, KOTOPHIi TTOKa3asl TTOUTH O -
HaKOBYIO IIUPUHY Tpoduueckux HUIL: 17.7 aius B. zestum v 16.6 mis B. brunneum. ®axTuyeckue 3HaYeHUS
COOTHOILIEHHS CTa0MIBHBIX M30TOITOB a30Ta (0"°N) y KOMIIOHEHTOB MUY YKa3bIBAIOT HA LIMPOKMUI TMaria-
30H TPO(UUECKUX YPOBHEN N3ydeHHBIX BUAOB: OT 2.08 10 4.36 y B. zestum n ot 1.97 10 4.42 y B. brunneum, 4to
CBUJIETEILCTBYET 00 MX IJTACTUIHOCTH B BEIOOPE KOPMOBBIX 00BbEKTOB. JIMama3oHbl 3HaY€HWIT COOTHOILICHUST
CTaOMIIBHBIX M30TOMOB yriepoaa (§*C) y MuIeBbIX KOMIIOHEHTOB, YKa3bIBalollie Ha 0a30Bble UCTOYHUKY
i, coctaBuian ot —15.04 no —23.43%o nns B. zestum v ot —15.07 mo —23.43%o0 nns B. brunneum. B pe-
3yJbTaTe UCCIIENOBaHUs MOdydyeHa HoBasl MHGbOpMalMs O MUTAHUU IBYX BUOB CIM3Er0JIOBOB U OMpeaesieHa
HX POJIb B TPO(DPUIECKOI CTPYKTYpe IKOCUCTEM UCCIETOBAHHBIX PAaiflOHOB.

Kawueswvie cnosa: Bothrocara brunneum, Bothrocara zestum, nutaHue, TpopUUECKUe YPOBHU, TpO(pUUIECKUe
HUIIIN, U30TOITHAS TOATHICH, OX0TCKOe MOpe, bepiHTOBO MOpe, ceBepo-3aramaHasi YacTh TUXOTO OKeaHa.

DOI: 10.31857/50042875224020069, EDN: GWWPGI

Bothrocara brunneum w B. zestum — nBa BuUIa
CJIM3ETrOJIOBOB, OTHOCSIIMECS K CEeMEHCTBY Oellb-
nmoroBeix (Zoarcidae). B. brunneum 1o Ouomacce
SIBJISIETCS OOHUM W3 3HAUMMBIX BUIOB CeMEMCTBa
B OXOTCKOM MOpE, €XKErOOHBINM yI0B BHOA OLICHU-
BafoT B ~ 1000—1500 T (Opnos, Tokpanos, 201206;
bapaes, 2014). Cpenu 0eHTOCHBIX U JeMepCaTbHBIX
pbI10 Ha nryorHax 200—1000 M BAOJIb KOHTMHEHTAIb-
HOTO CKJIOHA B BOCTOYHOI 4acTh OXOTCKOrO MOpSI
IoJII0 OmoMacchel B. brunneum u B. zestum olieHUBa-
10T COOTBETCTBEHHO B 9.4 11 1.2% (CaBuH, 2012).

B pesyibrare TEXHOJIOTMYECKMX MCCIIEIOBAHUIA
YCTAHOBJICHO, UTO CJIM3ETOJ0BBI OTHOCITCS K “CTO-
JIOBBIM” BUJAM PBIO ¢ O€IbIM IJIOTHBIM MSICOM, KO-
TOpPOE MOXKXHO HUCITOJIb30BaTh B ITUIILY, a X TTOTEHIIN-
aJIbHBIM BBUIOB y Mo0epexbst KamMyaTku oLieHUBaoT
B 8—10 TBIC. T TIpU MHOTOBUAOBOM ITpombiciie (Op-
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JoB, TokpaHos, 2012a; TokpaHos, 2014). HecmoTps
Ha KX 3KOJIOTMYECKOE 3HAYeHME U ITOTEHIMas UL
MPOMBIC/IA, 3HAHUS O MUTAaHUU B. brunneum orpa-
HUYEHBI, a 0 TuTaHuM B. zestum B OXOTCKOM MOpE
n3BecTHO Mao. lleas HacTosimeir paboOTBI — M3Y-
YUTh CIIEKTPhI IMUTAHUS BBIIICYKAa3aHHBIX IBYX BH-
JIOB CJIM3€TOJIOBOB, OLIEHUTb UX TPO(UUECKUE YPOB-
HU U HUIIU B TITYOOKOBOAHBIX paiioHax OXOTCKOTO
MOpsI U B palioHe TUXOOKeaHCKUX Boa Mamoii Ky-
PUJIBCKOM TPSIObI, UCITOIb3ysl COOCTBEHHBIC JTaHHEIC
110 COOEPKMMOMY XKEIYIKOB 1 MMEIOIIEeCs B JINTe-
paTtype cBeIeHUsI 110 U30TOITHBIM ITOAITACSIM KEPTB.

MATEPUAJI U METOAUKA

Marepuai 1 u3ydeHus IuTaHus B. brunneum
u B. zestum coOpaH M3 YyJIOBOB TOHHOIO Tpaja
AT/TM-27.1/24.4 M, pabouee BepTHKaJIbHOE pac-
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KPBITHE KOTOPOTo cocTaBiisio 2.5—4.1 M Bo BpeMsl
OOJIBIIMHCTBA TpajicHWii, TOPU3OHTAJIbHOE pac-
KpBITHE — B cpeaHeM 16.26 M. OCHOBHBIE Xapak-
TEPUCTUKU PaliOHOB IPOBEIEHUs TPaJOBBIX CTaH-
Uil 1 00bEM COOpaHHOIO Marepuana IMpUBEIEHbI
BTabJ1. 1. Y 0TJI0BIEHHBIX 0CO0€Eii N3MEPSIIU OO0
nnvHy (TL) w maccy Tella, M3BJAEKAIM KETYAKU.
Bcero 6b110 cobpaHo u o6padotaHo 670 XKeayakoB
u3 71 po6wl. Dddexra peryprutauuu (0OpaTHOTO
BBIOpOCA CONEPKMMOTO) XKEJTyIKOB Y 000MX BUIOB
CJIM3Ero0JIOBOB HE HA0JII01AT0Ch.

Conep:xuMoe KeTynKoB 00pabaThIBaal B COOT-
BETCTBMU CO CTaHIAPTHBIMK MeTtomuKamu (Meto-
nuyeckoe nocobue ..., 1974; Pykosonctso ..., 1986;
Yyuykano, Hamazakos, 1999), oObeKkTbl NUTAHUS
UIEHTUGULIUPOBAIA [0 BO3MOXHOCTU 10 BUIA
U B3BEIIUBAIN C TOUHOCTHIO (.1 T.

Cmamucmuueckuili anasu3 oanuvix. Jns uccne-
JMIOBaHMSI 3aKOHOMEPHOCTEI NMUTAHUS U ITMIIEBBIX
OTHOIICHUI NPUMEHSUIM METOI HEemIpsIMOI Opau-
Hauuy (HEeMETPUYSCKOEe MHOTOMEpPHOE IIKAaJIM-
poBaHue — nMDS), ocHOBaHHbII HA aHaAIU3e Ma-
TPUIBI JAaHHBIX C KCITOJIb30BaHMEM ILIAT(GOPMBI
cratuctuyeckoro mnporpammupoBanusa R (R Core
Team, 2022) u makera R vegan 2.6—4 (Oksanen et
al., 2020). Lleab ncrmomb30BaHMs 3TOTO METOAA 3a-
KJII04ajach B OOHApY:XKeHUU OOYCJIOBJIEHHBIX palii-
OHOM cbopa TMpoO CXOICTBA U Pa3UUUs CIIEKTPOB
MUTaHUS Y pa3HOPa3MEPHBIX TPYIIIT CIM3ETOJIOBOB.
JIJ1s1 KoIM4ecTBEHHOI OLIEHKU HECXOJICTBa BhIOO-
POK McHoJab30Banu MeTpuky bpes — Képrtuca, 3to
no3Bommio nMDS (pyukuns metaMDS makera
vegan (Oksanen et al., 2020)) paHXrupoBaTbh paccTos-
HUSI MEXIy 00beKTaMU ISl HETMHEMHOTo oToOpa-
>KEHUsI Ha YIPOLIEHHOE ABYMEPHOE MPOCTPAHCTBO
C TI0OKa30M PaHTOBBIX pa3nuuuii Ha rpaduke. Ka-
yecTBO nMDS olleHMBaIM ¢ MCIIOIb30BAHUEM MH-
IUKaTopa cTpecca, KOTophiii Bappupyetcs ot 0 mo 1.
OMOMpUIecK cuuTaercs, 9ro mmpu crpecce < 0.05

B Cc(OPMHUPOBAHHOM MPOCTPAHCTBE BHIMOJHEHO
OTJINYHOE MPUOJIMKEHNE PACCTOSTHUI K UCXOTHBIM
paccrostHusiM, ot 0.05 mo 0.1 — xopouree, ot 0.1 m0
0.2 — xoppekTHOe, a mpu crtpecce > 0.2 McKaxke-
Hue paccrosuuii Benuko (Herve, 2016). [IpumeHss
¢ynkiuio envfit n3 makera R vegan (Oksanen et al.,
2020), oueHMBaNIM HaMpaBlIeHUE BEKTOPOB BHEII-
HUX (PaKTOPOB.

Tpopuueckue nuwu. Hnupuay TpoGhOUIECKUX HAIIT
paccYuTHIBAIM METOAOM, MpeMIoKeHHbIM beapxor
¢ coanrt. (Bearhop et al., 2004), KoTOopbie BIIepBhIC
BBEJIM MCIIOJIb30BaHWE 3HAYEHMI NUCTIEPCUU CTa-
OMJIBHBIX M30TOIOB B TKAHSX IJISI M3MEPEHUs IIIH-
pYHBI TpOohUUECKO HUILM, U BIIOCASACTBUU yCO-
BEPIICHCTBOBAaHHBIM IpyruMu aBTopamMu (Layman
et al., 2007; Newsome et al., 2007; Jackson et al.,
2011; Swanson et al., 2015). B HacTosIem mccieno-
BaHMU C UCMOJb30BAHMEM HAKOIIJIEHHBIX 1 Oy 011 -
KOBaHHBIX JAHHBIX 10 COOTHOIIEHUIO CTaOMIBHBIX
usotornos yrieponaa (§*C) u azora (8°N) B TKaHsIX
MAaCCOBBIX BUIOB T'MAPOOMOHTOB JaIbHEBOCTOYHBIX
mopeit (I'opbateHko u ap., 2008, 2012, 2013, 2014,
2015) mpuMeHEH yCOBEpPIIEHCTBOBAHHBIN METO]I,
KOTOpPBIi BriepBbie ObLI MCIOJIb30BaH JIsI pacué-
Ta HUIIEBHIX MoKa3aTejeil mantycoB (Hamasakos,
2020). CpaBHeHUE TpPO(MUYECKUX HUII JBYX BU-
JIOB CJIM3Er0JIOBOB OCYIIECTBIISLIM C IPUMEHEHU-
eM maketa SIBER B cratuctuueckoii mporpamme
R (Jackson et al., 2011; R Core Team, 2022; Jackson,
2023) nyTtéM aHaiaM3a M3OTOIMHbBIX TOAINMUCEN HX
KEpPTB, C paCYETOM OOLIMX IUIOIIAACH 1 TUToLIaAei
CTaHIAPTHBIX SJIATICOB JIJIS1 BBIMYKJIBIX 000JI0YEK,
YUMTHIBAsI MaJIble BEIOOPKH.

PE3YJIBTATbBI 1 ObCYXKIEHHNE

IIutauue Bothrocara zestum

Oxomckoe mope. CocTaB muILM B. zestum Tpo-
aHaM3WpoBaH y 235 9K3. cpenHeii (10 pa3MepHBIM

Taommma 1. XapakrepucTuka pailoHOB cOopa W 00BEM MaTepuana sl U3ydeHUs TuTaHus Bothrocara zestum

u B. brunneum

Moxasaron Mesans M?{,Igfﬂgygéi;cf()ﬁ IpSUIBI BocTouHooxoTcKast Me3aib
ceBepHas 4yacTh | IOXHAs 4acThb
HayuHo-uccnenoBareabcKoe CyaHO “ITpodeccop JleBaHumoB” “ITpodeccop Kuzeperrep”
JaTbl 24.04—01.05.2009 1. 11-23.08.2010 . | 05—09.09.2010 1.
I'nyGuHa, m 549-751 385-863 450747
Temmneparypa Boasl, °C:
—y IHa 2.42-3.06 0.7—1.8 2.0-2.5
— y ITOBEPXHOCTH 1.5-2.4 7.8—12.4 9.5—11.8
Bun B. zestum B. brunneum B. brunneum B. zestum
Ywucno KeayaKkoB/mpoo, HIT. 8/2 58/6 369/36 235/27
BOITPOCBI UXTUOJIOTUUN  Tom 64 No2 2024
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rpynmnam) TL 15.0—64.5 cm u maccoii 12—1096 r u3
27 mpo6 (tadm. 2). Kamemapsr (Decapodiformes)
ObUIM HauboJjiee pacnpoCTpaHEHHBIM KOMITOHEH-
TOM MUY Y pa3MepHoii rpymbl 50.1—60.0 cM, co-
ctaBisiga 60% oOueit Macceosl muiy. OOLIMi BKia
KaJbMapoB B IIMIIEBOIl CIIEKTp BHIAa COCTaBUJI
38.4%. onsa musun (Mysidae) B cpemHeM COCTaB-
nsa 22.4%, Bapbupys ot 10.6 1o 85.7%. Musuna
Holmesiella anomala npucyTcTBOBajia B MUIIIE BCEX
pa3MepHBIX TPYII.

Kpesetku (Caridea — Argis ochotensis v Pandalus
longirostris) ObLIM BaXXHOW muIleil B pa3MepHOI
rpyrme 60.1—-70.0 cm, coctaBnsst 50%, a B ueiaom
7.6% obmeit Macchl nuiuy. Jloiss peIdO B 1ejJ0M
B niniie B. zestum B cpeaHeM coctapisiia 5.6—88.3%,
¢ obuM BkiagoMm 29.7%. Ocobu TL 20.1—40.0
1 50.1-70.0 cM u3 pbIO TTOTPEOISITIA TOJIBKO Cepe-
OpsiHKyY Leuroglossus schmidti, ay B. zestum TL 40.1—
50.0, HecMOTpST HA BBICOKYIO HOJIO CEPEOPSHKM,
B PIOHOM KOMIIOHEHTE MUILEBOTO KOMKa Mpeooda-
JIany Oeiabalorosbie. MHIEKC HAOMHEHUS KTy -
KOB BapbupoBas B mpenenax 5—20%oo, mHia or-
CYTCTBOBAJIa y IIECTU Pa3MEPHBIX IPYII B CPEAHEM
B 19.0—86.8% xemynkoB u3 235 mpoaHaau3upoOBaH-
HBIX.

Paiion muxookeanckux 600 Manoit Kypunsckoii
epsdel. UHMOpMaLMst o cocTaBe IuInu B. zestum
y Manoii KypusibCKoii Irpsiibl — BTOPOTO IIyOOKOBO-
THOTO palfoHa MCCIeIOBaHUI — OrpaHNYeHa, OJIy-
YyeHa M3 IBYX P00 1 BOCHMH KeJIyIKOB U IIPEICTaB-
JieHa B Ta01. 3. JOMUHMPYIOIIUMU KOMITOHEHTaMU
B IHILE SABISUIUCH phIOBI (79.2%), Ha BTOPOM Me-
cte O6butn ronoBoHorue (Cephalopoda) Mosaocku
(19%) nns pasmepHoii rpynisl 40.1-50.0 cm. dpy-
rve KOMITOHEHTHI, BKJouas amgurnon (Amphipoda)
W MU3MI, COCTaBJISUIM HEOOJIBIIIYIO TOJI0 B OOIIei
MUIIEBOM Macce, a B pa3MmepHoit rpymme 60.1—
70.0 cM HemaeHTU(ULIMPOBAaHHA MUILIA COCTaBUIA
100%. IlycTble Xelyaku OTCYTCTBOBAJIM, HO KOP-
MOBasi aKTUBHOCTb B. zestum oKa3ajaachb HU3KOM, CO
CPeIHUM MHIEKCOM HAIlOJTHEeHUS XKeIyaKa B IIpee-
Jax 6.2—16.7%oo0.

Jlpyeue paiionvl  cesepo-3anadnoil uacmu  Tu-
x0e0 okeana (C3T0). CormacHO JUTepaTypHBIM
UCTOYHMKAM, NMUTaHUE B. zestum W3ydald TOJIHKO
B BocTOYHOI yactu bepmnrosa mops (Stevenson,
Hibpshman, 2010). CpaBHeHUE pe3yJabTaTOB 3TUX
HCCIIEA0BAaHUI C IMTPOBeNEHHBIMU B OXOTCKOM MOpE
(Tabi. 2) mokaspIBaeT, YTO MUTAaHWE B yKa3aHHBIX
permoHax paznmmyaercs. B OXoTckoM Mope OCHOB-
HBIM MCTOYHUKOM ITMIIY OBbLIM KaJbMaphbl, COCTaB-
nsBue 38.4% obuieit Macchl Uiy, puiobl (29.7%)
u Musunsl (22.4%). HanmpoTus, B BOCTOYHOM YacTH
bepuHroBa mops1 B. zestum B OCHOBHOM TTOTpeOJIsiI
pBIOy, KoTOpast cocTabiisiia 57.6% conep:KUMOro xe-
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JynkoB. Hanbosee MaccoBbIMU BUIAMU PbIO SIBJISI-
JIMCh cepebpsiHKa u Lycodapus poecilus. Pakoobpas-
Hele (Crustacea) ObUIM Ha BTOPOM MECTE C HOJei
40.7%. Jona xkanpMapos cocrtasisuia 1.6% macchl
iy, Takum 06pa3oM, COCTaB MUIIM JaHHOTO BUIA
B OXOTCKOM MOpe€ M B BOCTOYHOI yacTu bepuHro-
Ba MOpsI pa3iInyacTcsl COOTHOIIEHHEM KaJlbMapoB
u pbiObl. [Mutanue B. zestum TL 40.1-50.0 cm u3
paiioHa 10XXHBIX KypuabCKMX OCTPOBOB IOKa3ajio
00JIbIIIEE CXOACTBO C OXOTOMOPCKUMM JaHHBIMU JIJIsI
COOTBETCTBYIOIIIE pa3MepHoil rpynmbl. HecmoTps
Ha BBISIBJICHHBIE Pa3IMUMsI, MOXHO CeJaTh BbIBOMI
0 TOM, UTO B. zestum siBnsieTcsl TOTpeOUTENEM PHIOHI,
KaJlbMapoB 1 PaKoOOpa3HbIX, IPUUYEM MPONOPLUS
MOTPeOJICHUS STUX KEPTB MEHSIETCS B TEUCHHUE OH-
TOreHe3a U B 3aBUCMMOCTU OT MECTOOOUTaHMS.

IIutauune Bothrocara brunneum

Oxomckoe mope. CocTaB UK B. brunneum Ob11
MnpoaHanu3upoBaH y 369 sk3. cpemHeit TL 15.0—
54.6 cm u Maccoit 22—1006 r. BoisiBieHa BbICOKast
JIOJISI TTYCThIX XKeyaKkoB — 14—86% (1ab. 4). Criektp
nutanus ocodeii 7L < 20.1 cM cOCTOSI B OCHOBHOM
u3 musun (52.7%), 3a KOTOPHIMU CJIENOBAIA TJIy-
OoKoBOIHBIE KpeBeTKU ceMeiictBa Oplophoridae
(33.8%) u xomenoanl (Copepoda) (9.8%). Y pnid
TL > 20.1 u ocoberHHo > 30 ¢cM OCHOBHOM MUILEH
ABJISIUCH cepeOpaHKa u apyrue pbiobl. Hakopm-
JIEHHOCThb B. brunneum okasajach HM3KOI, O YEéM
CBUETEIbCTBYIOT 3HAUCHMSI MHIEKCA HAIOJIHEHUS
KeMyaKoB — 12—45%oo.

Paiion muxookearnckux 600 Manoii Kypunvckoii eps-
Obt. JIaHHBIE O cOCTaBe MUILM Pa3IMYHBIX pa3Mep-
HBIX Tpynn B. brunneum TipeACTaBieHBbI B TaOJ. S.
JOMUHUPYIOIIMMHU KOMIIOHEHTAMM ITUIIU I10 Macce
SBJISUTUCH TOJIoBOHOTMEe Moyutiocku (40.7%), prida
(47.3%) v musunpl (10.3%). INuieBoii cekTp ca-
MBIX KpyHHBIX pbio (60.1—70.0 ¢cM) orpaHu4mMBaI-
Cd MCKIIIOYUTEIbHO HEKTOHHBIMM OpTaHM3MaMHU,
BKJII0YAsI TOJIOBOHOTMX MOJUTIOCKOB (52.2%) u puiOy
(47.3%). Cnenyer OTMETUTb, UTO B. brunneum cia-
00 TUTAaICs, eAMHCTBEHHBIN XKEIYIOK B pa3MEPHOI
rpynie 40.1—50.0 cMm ObuUT mycThIM. {051 MyCThIX
xenyakoB B rpymmax 50.1—60.0 u 60.1—-70.0 cMm co-
craBuia coorBerctBeHHO 94.1 1 90.0%, uTO BBIpa-
3UJI0CH B HU3KOM HAKOPMJIEHHOCTH — 2.55 1 3.12%00
COOTBETCTBEHHO.

Upyeue paitonor C3TO. B. brunneum sBusieTcs
M POKOOOpPEaTbHBIM BUAOM, OOMTAIOIIMM B pa3-
JUYHBIX pailoHax ceBepHOil yactu Tuxoro okeaHa
oT AnoHckoro mops 1o Mekcuku (Froese, Pauly,
2023). B cBgI3U C BTUM I€J€COOOPA3HO BHITOJI-
HUTb CPaBHUTEJbHBI 0030p CIEKTPOB MUTAHUS
JaHHOTO BUIAa U3 pa3HbIX paitoHoB CeBepHoii [la-
uudpuku. Iluranue B. brunneum paHee u3ydalu
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Taomma 3. CocrtaB iy Bothrocara zestum pa3IMYHBIX pa3MEPHBIX TPYMIT U3 Me3alu TUXOOKeaHCKUX Bom Majoii
Kypunbckoii rpsiaer (24.04—01.05.2009 r.), % Macchl TAILT

PasmepHas rpynma, cm
KoMIMOHEHT MUIIK 1 ApyTrre oKa3aTeln Bcero
40.1-50.0 60.1-70.0

Amphipoda 0.9 0.8
Cephalopoda 19.0 16.2
Mysidae 0.9 0.8
Pisces 79.2 66.8
ITpourie KOMITOHEHTHI 100 15.4
CpenHuii MHAEKC HAIIOJIHEHMS XETYIKOB, %00 16.67 6.17

Yuco XeTynkoB 6 2

Yucno nmpob 1 1

J1oJ1sT IyCThIX KETyIKOB, % 0 0

CpenHgsd obias JyimHa, CM 45.0 63.5

Cpennsts Macca, T 1100 1620

Taomma 4. Cocras niutiiu Bothrocara brunneum pa3iMuHBIX pa3MEPHBIX TPYITIT U3 CEBEPHOI YaCTU BOCTOYHOOXOTCKOM
mesanu (11—-23.08.2010 1.), % Macchl UM

PasmepHas rpyrra, cM
KoMmoHeHT nmuiim u apyrve Beero OBC, | dPN, Ty
MoKa3aTe/H 10.1-20.0 | 20.1-30.0 | 30.1-40.0 | 40.1-50.0 | 50.1-60.0 %o | %o

Polychaeta 39 1.2 —17.39 | 12.69 | 3.71
Nephtys sp. 39 1.2 —18.90 | 11.84 | 3.46

Mollusca 5.6 13.9 18.2 11.0
Cephalopoda 13.9 17.2 10.3 -2040 | 12.70 | 3.71
Octopus sp. 13.9 3.1 43 —15.07 | 1512 | 442
Gonatopsis borealis 14.1 6.0 —1991 | 1235 | 3.61
Bivalvia gen. sp. 4.2 0.2 —-1622 | 896 | 2.61
Megayoldia lischkei 1.4 0.1 —16.04 | 6.79 1.97
Mollusca gen. sp. 1.0 04 —16.22 | 896 | 2.61
Copepoda 9.8 35 0.3 —2198 | 8.90 | 2.59
Neocalanus cristatus 2.1 0.1 2176 | 842 | 245
Bradyidius pacificus 04 + —20.41 9.77 | 2.85
Gaetanus brevispinus 7.5 1.4 0.2 —23.43 7.15 2.07

G. minutus 1.9 +
Amphipoda 3.8 0.2 0.6 0.3 —20.90 | 10.40 | 3.03
Gammarida sp. 3.8 0.2 0.1 —16.89 | 10.10 | 2.95

Anonyx nugax 0.6 0.2
Mysidae 52.7 36.4 6.5 10.7 25.7 16.0 —20.13 | 10.50 | 3.06
Mysidae gen. sp. 52.7 36.4 6.5 0.3 4.1 —20.13 | 10.50 | 3.06

Holmesiella anomala 10.4 25.7 11.9

Caridea 33.7 45.5 7.2 0.8 49

Eualus biunguis 0.8 0.4
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Ta6iuna 4. OkoH4yaHue.

PasmepHas rpyrmra, cM
KoMmoHeHT muiim u apyrue Beero OBC, | 3PN, Ty
noKasaTen 10.1-20.0 | 20.1-30.0 | 30.1-40.0 | 40.1-50.0 | 50.1-60.0 %eo %o
Oplophoridae gen. sp. 33.7 25.2 5.7 3.0 —18.24 | 14.07 | 4.11
Hymenodora frontalis 20.3 1.5 1.5
Pisces 9.0 72.2 69.7 70.4 66.3
Pisces gen. sp. 9.0 6.7 33 4.2 4.5
Leuroglossus schmidti 41.6 66.4 22.2 43.8 -20.23 | 12.76 | 3.73
Zoarcidae gen. sp. 42.8 12.5
Liparidae gen. sp. 124 2.7
Lycogrammoides schmidti 11.5 1.2 2.8
CpenHuii UHIEKC 12 17 32 45 27
HAIOJIHEHMSI XKeTyaKOB, %oo
YuicIto KerynKoB 107 116 74 43 29 369
Yucro mpob 8 7 8 6 7 36
J o715 ITyCTBIX 3KeTyIKOB, % 86.0 81.9 62.0 30.0 14.0
CpenHsist o0LIasT JUTMHA, CM 15.0 25.0 35.0 45.0 54.6
CpenHsist Macca, T 22 75 222 539 1006

IIpumeuanne. 3nech 1 B Tab. S: “+” — moyst komroneHTa i < 0.05%.

Taomuna 5. CocraB nuim Bothrocara brunneum pa3IndHBIX pa3MEPHBIX TPYIII U3 Me3aJIi TUXOOKEaHCKUX BoJ Matoit
Kypunbckoii rpsiabt (24.04—01.05.2009 1.), % maccel nuiu

PasmepHas rpymnma, cMm
KoMmoHeHT Uiy u apyrue nokasarein Bcero
40.1-50.0 50.1-60.0 60.1-70.0
Cephalopoda gen. sp. 52.2 40.7
Amphipoda 6.0 0.5 1.7
Melphidippidae gen. sp. 6.0 0.5 1.7
Mysidae 46.6 10.3
Holmesiella anomala 10.0 2.2
Meterythrops microphthalmus 32.6 7.2
Pseudomma sp. 4.0 0.9
Pisces 47.4 47.3 47.3
Pisces gen. sp. 37.3 29.1
Leuroglossus schmidti 21.1 4.6
Liparidae gen. sp. 26.3 10.0 13.6
IIpourie KOMIOHEHTHI + +
YHuco XeaynKkoB 1 17 40 58
Yuco nmpob 1 2 3 6
JloJ1s1 IyCThIX XENyaKOB, % 100 94.1 90.0
CpenHuii MHAEKC HATIOJIHEHUS XETyIKOB, %oo 2.55 3.12
Cpennsg obuias JiMHa, CM 49.0 55.0 63.3
Cpennsig macca, ¢ 490 1308 1665

BOITPOCBHI UXTUOJIOTMH  TtoMm 64 Ne2 2024
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B HECKOJBKMX palioOHaxX CeBEepHOM YacTh Tuxoro
OKeaHa, BKJIIouasl IIIyOOKOBOAHBIC paiioHBI OXOT-
ckoro mops (Yyuykamo u ap., 1999; Uyuykaro,
2006), 3anagnyio (I'my6okos, Opnos, 2000) u Boc-
TouHywo (Stevenson, Hibpshman, 2010) yactu be-
PUHTOBa MOPSI, BOCTOYHYIO YacTh CEBEPHOI YacTu
Tuxoro oxeana (Ferry, 1997).

Jletom 1997 r. mpoBeaeHO MCCcaeAOBaHUE COAEP-
kuMoro 262 xenynkoB B. brunneum TL 30—60 cm
¢ ceBepHoro ckioHa Oxorckoro Mops (Yydykano
u 1p., 1999; Yyaykano, 2006). OCHOBHBIMM XepT-
BaMu MeJKux B. brunneum (mo 40 cMm) sgBISIUCH
MuHTail Gadus chalcogrammus, ciuzeroion IImMun-
ta Lycogrammoides schmidti, cepeOpsiHKa 1 MOJIOIb
KOMaHIOPCKOro Kajibmapa Berryteuthis magister.
Y kpynHbix ocobeit 7L 40—60 cM 107151 puIO B MUILE,
110 CPaBHEHMIO C pa3MepHOI rpymIioi 1o 40 cMm, CHU-
3UJ1ach, HO BO3pOCia J0JIs1 MOJIOAM KOMaHAOPCKOTO
u ceBepHoro Gonatopsis borealis kanbMapoB. Kpo-
Me TOro, B XeJlyAKax oOHapyXeHbl paKooOpas3HbIe,
B TOM umciie MU3UALI, 9Bday3umnasl (Euphausiacea)
¥ KPEBETKMU.

B. brunneum B 3amagHoi yactu bepuHrosa Mmops
MUTAeTCs pa3IUYHBIMKU OEHTOCHBIMU OpTraHU3Ma-
MU, TIpA 3TOM paKooOpas3HbIe, MPEUMYIIECTBEHHO
KPEeBETKH W MU3UOBI, SIBISIIOTCS TOMUHUPYIOLIN-
mu uctouHukamu numu (Iimy6okos, Opios, 2000).
B BocrouHOif yactu bepuHroBa MOpsI 3TOT BUI
B OCHOBHOM IIMTAaeTCs PaKoOOpa3HBIMU, IMPUIEM
Han0oJIee YaCTHIMU KePTBAMMU SIBJISTIOTCS] KPEBETKH
cemeiictBa Hippolytidae u pona Eualus (Stevenson,
Hibpshman, 2010).

Ha nByx rnyb60oKOBOAHBIX yUYacTKax, B paiioHe ce-
BepHoii KanudopHuu u B paiioHe ycTbs peku Ko-
JIyMOUS1, TUILIEBOM CNeKTp B. brunneum HEBEIUK T10
Pa3HOOOPa3UIO U COCTOUT B OCHOBHOM U3 KPEBETOK
W U3 MEJKUX pbIO cemelicTBa Zoarcidae m MU3NI.
HabGmronaroTrcst pa3inuyus B MUTAHUUA MEXIY STUMU
nByms paitonamu (Ferry, 1997).

B nenom numa B. brunneum CesepHoii [Taunpu-
KM COCTOUT W3 JOHHBIX ¥ MPUAOHHBIX OPraHU3MOB
Me300eHTanu. B ux yucne pakoodpasHblie (Komerno-
Ibl, 9B(May3uuabl, MU3UILI, aM(PUITOAbI, KPDEBETKHU),
Me3oIejlarnyeckie pbIObl, TOJIOBOHOTME W JBY-
cTBOpuaThie MoJuTocku (Bivalvia), peako monmxeTsl
(Polychaeta) n urmoxkoxue (Echinodermata). Jlomu-
HUPYIOIIEe KOMIIOHEHTHI MUIIMY Pa3IMJaloTcs B 3a-
BUCHMOCTH OT PerMoHa, HO B OOJIBIIIMHCTBE ClIyda-
€B paKooOpa3HbIe SIBASIOTCSI OObIYHON U OCHOBHOM
MULIEH.

CraTHcTHYecKHii aHAIN3 TaHHbIX

Ha puc. 1 npeacraBieHa opavMHaIMOHHAsT aua-
rpaMma, OTOOpaxalomias CIIEKTPbl  NUTaHUS
B. zestum w B. brunneum B OXOTCKOM MOpe€ IO pa3-
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MEpHBIM IpyImaM. JmarpaMma WLTIOCTPUPYET Kak
BHYTPUBUIOBYIO, TaK M MEXBUIOBYI0 WM3MEHYU-
BOCTh coctaBa nuiy. Haubosbiiiee cXoAcTBO Ha-
omonaercst y ocobeit TL 30.1-50.0 cm. U3 3toro
MOXHO CIeJIaTh BBIBOI, YTO B ITTyOOKOBOMHOI 4Ya-
ctu OXOTCKOTro Mopsl THIIEBOU CIEeKTp B. zestum
M3MEHSIeTCS B TIpOllecCe pPa3BUTHUSA: OT COCTaBa,
BKJTIOYAIOIIETO B OCHOBHOM MEJIKMX PaKOOOPa3HbBIX
(komerion M MM3UI), K COCTaBy, I1e Ipeobjana-
10T KpynHble Aekanonbl (Decapoda), rosoBoHorHMe
MOJUTIOCKU U PBIOBI. Y B. brunneum cocTaB MUILU
TaKKe MEHSIETCS OT MEJIKMX paKooOpa3HbIX (MU3UI
W NIeKaron) K pbl0e M TOJOBOHOTMM MOJIJTIOCKAM.
CrieKTphbl MUTAHUS IBYX BUIOB CJIM3ETOJIOBOB Ya-
CTUYHO MEePEKPHIBAOTCSI.

Ha naBymepHOM opIuMHALUMOHHOM Tpaduke
puc. 2 cpaBHUBAIOTCS TIMILEBLIE CIIEKTPHI B. zestum
" B. brunneum n3 pasnbix paitoHoB C3TO. Konnue-
CTBEHHBIE JAHHBIC JUISl CPAaBHEHUS ObUIM B3SIThI U3
nutepaTypHbix uctouHukoB (Ferry, 1997; [ybokos,
Opios, 2000; Stevenson, Hibpshman, 2010).

Kak cnenyer u3 nuarpaMMbl, KOMIIOHEHTHI TMTa-
HUSI 000MX BUAOB 3aBUCSAT OT PailOHOB OOMTaHMUSI.
B BepxHeii mpaBoil KOOpAMHATHOI YETBEPTU HaXO-
IOATCSl KPYIHbIE pa3MepHble TPYyNIbl B. brunneum
13 OXOTCKOro Mopsi M B. zestum 13 BOCTOYHOI 4a-
ctu bepuHrosa Mopsi ¢ JOMUHUPOBAHUEM B IIMIIE
PBIO ¥ TOJIOBOHOIMX MOJUIIOCKOB. B J1eBOi1 cBepxy
KOOPIMHATHOII 4YETBEPTU PACIIOJIOXEHBI MEIKHIE
pa3MepHBbIe TPYIIIIUPOBKU B. brunneum u B. zestum
n3 Oxorckoro Mopst 1 Tuxoro okeaHa, B MUIIE KO-
TOPBIX JOMUHUPYIOT KOTEIIOAbI I MU3UIBL. B HIXK-
Hell KOOpAMHATHOM 4YeTBEPTHU CIIpaBa HAaXOMSITCS
rpynnsl B. brunneum w3 3amagHON W BOCTOYHOIT
yacteii bepuHroBa Mops, a Takxke u3 pailoHa Ce-
BepHoii KanudopHuum u yctbsa pexku Komymobus,
a Takxke B. zestum n3 OXOTCKOIo MOpsi, a OCHOBHAs
X MUIIAa — KPpEeBeTKU. B KoopamHATHOI YeTBepTH
CHU3Y CJieBa HAXOISTCSI MEJIKME pa3MepPHBIE IPYITITbI
B. brunneum v xpynHble B. zestum ¢ npeo0JagaHu-
€M B THUIIIE ABYCTBOPYATHIX MOJTIOCKOB M aM(DUITOL.
CrenoBatejibHO, IUTaHUE B. brunneum n B. zestum
B pa3HbIX pernoHax C3TO Mo oCHOBHBIM TaKCOHaAM
JKePTB pa3inyaeTcs, IpUIEM peruoHalIbHbIE pa3in-
qust 60J1ee CYIIeCTBEHHbI, YeM MEKBUIOBBIE.

Humm u Tpopuyeckue ypoBHU

3HaYeHWsI M30TOMHBIX TOMIMCE KOMIIOHEH-
TOB NMUIIM B. zestum wu B. brunneum TpuUBeICHBI
B TabOu. 2, 4. JI1s1 BBITIOJHEHWST OPAWMHALIMU TIUILEe-
BBIX CIICKTPOB CJIM3erojloBoB OXOTCKOTO MOpPS 11O
HM30TOITHOMY COCTAaBY MX IMUIIU W ONMCAHUS IITUPU-
HbI M30TOITHOI HUIIM KaXXIOro BHUIA MCITOJIb30Ba-
J1 6alieCOBCKYIO OIICHKY IUIOILIANEi CTaHAAPTHOIO
annurica. Mitoru pacuéroB oOILLIECUCTEMHBIX Tapa-
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Puc. 1. OpavHauuvoHHasi [uarpamMma CreKTpoB nutaHust Bothrocara zestum (Bz,---,

) u B. brunneum (Bb, ‘-, A) B OXoTCKOM

MODE I10 pa3MEPHBIM TPyIIIIaM, ItosydeHHas MetonoM nMDS-ananu3sa. ITociie ab0peBraTyp Ha3BaHUS BUIA YKA3aHbI IUAITA30HbLI
pa3mepoB pbI0 (ob1as mrHa, cM). BzO, BbO — 060011EHHBIE cpenHre 3HAYSHYSI IO COOTBETCTBYIOIIIMM BUAAM.

METPOB TPOUYECKMX HULL ITPEACTaBIeHbI B Ta0J. 6
¥ Ha puc. 3.

I'panuiel obnacreii BBIMYKIbIX obosouek (TA)
XapakKTepU3yloT IIMUPUHY TpoUUYECKON HUIIIN,
HUX OIPEAEJISIOT MO CaMbIM BHEIIHUM 3HAYEHUSIM
0BC u 8N Ha ourmror-rpaduke. Oka3aioch, 4TO
y B. zestum n B. brunneum 3nadyenus ruomaneii TA
pasnuyaroTcs nmpuMepHo B 1.5 pa3a — 28.41 un 43.11
cOoOTBETCTBEHHO (Tabj1. 6). CtangapTHas SJJIANTH-
yeckas oomactb (SEA) sBnsteTcst ansrepHaTnBOi TA.
B ommmuume ot mocienHel, BRIYUCISICTCS ¢ YIETOM
0alieCOBCKOII BEPOSATHOCTH, IIO3TOMY SIBIISICTCST 00-
Jiee HaaExXHbIM TokasatenaeM (Jackson et al., 2011).
PacuéTHble 3HAUeHMST 3TOTO IMapaMmeTpa y B. zestum
(17.7) u B. brunneum (16.7) oxa3aiuch MOYTU
CXOAHBIMU Mexay cobOoii. Ha puc. 3 criouHbI-
MU JIUHUSIMU MoKa3aHbl oonactu SEA, BKiouao-
e 40% MCXOIHBIX JAHHBIX N30TOMHBIX MTOAMNMCEN
0BC 1 0N xepTB.

Heo06xon1mMo 0oTMETUTb, YTO 00J1aCTU BBITYKJIBIX
000JI0YEK TaK Xe, KaK M 00JIaCTU CTaHZAPTHBIX BJI-
JINTICOB, TIEPEKPHIBAIOTCSI, YTO TOBOPUT O CXOACTBE
cocTaBa NUINU. 3HAYCHUS CKOPPEKTUPOBAHHOMN

cTaHgapTHOM »3aunTudeckoir obmact  (SEAc)
y B. zestum w B. brunneum cocCTaBISIOT COOTBET-
ctBeHHO 20.0 u 17.5 (Tab. 6).

Metpuky 6N range (NR) mucnonb3yior ais xa-
PAKTEPUCTUKHU BEPTUKAIBHOM CTPYKTYPhI MMUIIEBOI
CETH M OMPENEISAIOT KaK paCCTOSTHUE MEXIY MUHU-
MaJIbHBIMU ¥ MaKCHUMaJbHBIMU 3HAYEHUSIMU U30-
TorHo#i moamucy 0PN y MUIIEBBIX KOMIIOHEHTOB
(Layman et al., 2007). Ins B. zestum nuarna3oH 3Ha-
YEHUI M30TOMHBIX MTOAIMKUCEN 110 STOMY TapaMeTpy
coctanisiet 7.15—14.91%o, a B iepecuyéTe Ha TpOhU-
yeckuit ypoBeHb 2.08—4.36; nnsa B. brunneum — co-
OTBETCTBEHHO 7.15—15.12%0 1 1.97—4.42.

Mertpuka 0°C range (CR) omnpenensier paccrosi-
HUE MEXIYy MUHUMAJIbLHBIMM U MaKCHUMAaJIbHBIMU
3HayeHnsIMU O°C mMIeBbIX KOMIIOHEHTOB. Ilo
comepxkanuio O0°C MOXHO ompeneanTh 0Oa30Bbie
ncroyHuku nuimu (Layman et al., 2007). BoisicHe-
HO, 4TO 3HAYEHUS U30TOMHBIX oanuceii §°C xxepTB
y B. zestum BappupyioT oT —15.04 mo —23.43%o.
MuHuManbHBIE 3HAYEHUS OBLIM OTMEYEHBI IS
Gaetanus minutus, a MaxcuMabHble 1011 Ctenodiscus
sp.; y B. brunneum — ot —15.07 mnst Octopus sp.
no —23.43 nna Gaetanus minutus.
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Puc. 2. OpauHalimoHHas AuarpaMma crieKTpoB nutanust Bothrocara zestum (Bz, 1) w B. brunneum (Bb, 2) B pa3HbIX paiioHax ce-
Bepo-3amnaaHoit yactu Tuxoro okeaHa, rmojydeHHass MmetomoM nMDS-anamm3a. CtpenkaMu ¢ TTOAMUCSIMU 0003HAUYECHBI BEKTOPHI
JTOJIei MUIIEBBIX KOMITOHEHTOB 10 OCHOBHBIM TaKCOHaM epTB. [locie abOpeBuaTyp Ha3BaHMS BUIa yKa3aHbl PETHOH U AUAIa3o-
HbI pa3MepoB peId (ob1as miHa, cM). Pernon: O — Oxotckoe mope, PO — Tuxuii okean; WB, EB — 3ananHast u BocTouHas 4acTu
bepunrosa mopsi; CC — Boasl y CeBepHoil Kanudopruu, CRM — yctbe p. Konym6us.

TakuMm o0Opa3oM, ciu3erojoBsl B OXOTCKOM
MOpe MUTAITCS OpraHM3MaMu BTOPOrO—4eTBEPTO-
ro Tpopuyeckux ypoHeii. [To nanHbiM ['opbaTeHKO
¢ coaBrt. (2015), 3nauenus 63C u 8°N B. brunneum
pa3mepHoii rpymnbl 40—60 cM COCTaBIISIIOT, COOT-
BeTCTBeHHO,—19.15 + 0.33 1 16.24 + 0.20, a Tpochu-
yeckuit ypoBeHb —4.75. 3HaueHus 0°N u tpoduye-
CKOT'O YPOBHSI 3TOr0 BUJA HECKOJIBKO IPEBHIIIAIOT
BEpXHUE IPaHUIILI TUATIA30HOB 3HAYCHMIT STUX T1a-
PaMeTpOB VISl €T0 XKEePTB, YCTAHOBJICHHBIX B HACTOS -
1Ieii paboTe, HO BIIOJIHE C HUMM COITOCTABUMEI.

SAK/IIOYEHHUE

AHanm3 Ccomep:KUMOIO KEIYIKOB OBYX BUIOB
pbIO, B. brunneum n B. zestum, U3 rI1yOOKOBOIHBIX
yacteid OxoTckoro Mops u paiona Mainoit Kypuib-
CKOM Tpsiibl BBISIBUJ pazHOOOpasue CIIEKTPOB UX
nutanus. IIvma 3Tux pbldO BKIIOYAaeT OCHTOCHBIE
1 ME300CHTHYECKIE OPTaHU3MBbI, TaKie KaK paKo-
oOpa3HbIe, Me30Tenarnieckue poiObl, FOJJOBOHOTME
U ABYCTBOPYATHIE MOJUIIOCKM, MOJMXETHl W MIJO-
Koxue. JIOMUHUPYIOIIME IHUIIEBble KOMITOHEHTHI
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Bapbpupytotcsa B C3TO oT pernoHa K permoHy, HO
pakooOpa3HbIe SIBJISIOTCS OOBIYHBIM W ITPEUMYIIIE-
CTBEHHBIM 00BEKTOM NOTpedaeHus. Ob6a Buaa ume-
IOT OOIIMEe MCTOYHUKY TN ¥ 3aHUMAIOT CXOTHEIC
TpodudecKrue HUIIU B 3KocucteMe. LllupuHa Tpo-
(bryeckMx HUII, U3MEPEHHAsT METONOM ILIOIIAmeii
CTaHIAPTHBIX BJIIAIICOB, YYMTHIBAIOIINM 0aiiecoB-
CKYIO BEPOSITHOCTb, ObLIa COIIOCTABMMa MEXY ABY-
M BuaaMu U cocrapisuia 17.7 nns B. zestum v 16.6
st B. brunneum. 3Hadyenust nuaraszona 0N (NR)
y MUIIEBBIX KOMIOHEHTOB, AAIOIIME MpencTaBie-
HUE O BEPTUKAJIbHOM CTPYKType IMIIEBOIl CeTh
M O POJIM OpTaHMU3Ma B 3KOCUCTEME, IS 00OUX BU-
JIOB TIPOJAEMOHCTPUPOBAIM IIMPOKUI OUAana3oH
Tpoduueckux ypoBHeil: mis B. zestum — 2.08—4.36,
nns B. brunneum — 1.97—4.42, 4yTo yKa3bIBaeT Ha UX
IUIACTUYHOCTb B BbIOOpE MCTOYHMKOB nuiu. Ob6a
BUJIa — NOTEHLMAJIbHbIE TIOTPEOUTENIN Pa3HOO0OPa3-
HOII TIMIIY, B 3aBUCUMOCTH OT JOCTYITHOCTH pecyp-
coB. lIupuHa Tpoduyeckoit HUIIU B. brunneum He-
MHOTO TIPEBHIIIACT TAKOBYIO V B. zestum. 3HaueHUS
nuanazoHa 0”C (CR) y KOMITOHEHTOB MUTAHMS,
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Ta6mua 6. Tpoduueckue HUIIEBbIe mapaMeTphl Bothrocara zestum v B. brunneum, paccuntanabie B makete R (SIBER)
10 3HAYEHMAM M30TOIHBIX noanuceit ymiepona (8°C) u azora (8°N) B KOMIIOHEHTAX ITHAILK

ITokazarenb B. zestum B. brunneum
TA 28.41600 43.11585
SEA 17.70718 16.66558
SEAc 20.04382 17.53835
05N range (NR), %o 7.15—14.91 7.15—15.12
O0BC range (CR), %o —15.04...-23.43 —15.07...-23.43

IMpumeuanne. TA — oGuiast o6sacTh BbINYKIOM 060s0uku, SEA — craHnapTHast syuMnTuyeckas obnactb; SEAc — cranmapTHas
SJUTUNITHYECKast 00J1aCTh, CKOPPEKTUPOBAHHAsI st TPO6 HeGoJibioro 06beéMa; 0N range (NR), 8C range (CR) — paccrostHuUs
MeXIy MUHUMAJIbHBIMU M MaKCUMalbHbIMU 3HaueHusIMH 0N 1 8°C xepTB.

12 F

"N, %o

10 T

576, %

Puc. 3. Ipaduk cTaHmapTHBIX HUIIEBBIX 3JUTMIICOB U BBITTYKJIBIX 000JI0YEK C IIEHTpOUIaMU, paccunTaHHbIX B TTakeTe R (SIBER)

11st Bothrocara zestum (O, , ) u B. brunneum (A\
HO yIJieposa 1 a3ora.

EJ—

yKa3bIBalollre Ha 0a30Bble UCTOYHUKU TUILK IS
KOHCYMeHTa, cocTaBuu oT —15.04 1o —23.43%o nns
B. zestum v ot —15.07 mo —23.43%o0 nnst B. brunneum.
B pesynbraTe mccienoBaHus IOIyYeHa HOBasl MH-
(bopmanss 0 MUTAaHUU ABYX BHUIOB CIU3ETOJIOBOB
U ompefesieHa UX PoJib B TPO(GUUECKON CTPYKTYpe
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B skcniepuMeHTaNbHOM KOJIBLIEBOM TMAPOIMHAMUYECKON YCTaHOBKE OIpeneieHbl MHAWBUIYaTbHbIe Mmapa-
METphbI iepemenieHust y nanuo Danio rerio u cepedpsiHoro kapacst Carassius gibelio mpy UX TOJIONAHUU B Teve-
Hue 12 cyT. BoIsIBIeHBI IBe TAKTUKY IMTOBEASHUYECKIX OTBETOB pbIO Ha TrojionaHue. TakTuKa oqHOHAIpaBIeH-
HBIX OTBETOB MPOSBISLIACH B ABUKEHUU 0COOEI B OMHOM HAMpaBJIeHUN OTHOCUTEIBHO TeUEHMS Ha 2—5-€ CYyT
ronogaHus. TakTuka pa3HOHApaBJIeHHBIX OTBETOB MPOsIBJsIach B oOpazoBaHuu Ha 10—12-e CyT ronogaHust
TPYIII PHIO, MepeMeIaroIIMXCs B pa3HbIX HANTPaBJIEHUSIX OTHOCUTEIHLHO TeUeHUsl. PacCMOTpeHbI MOy IsIim-
OHHBbIE TTPEUMYIIECTBA TAKUX MTOBEAEHUYECKNX TAKTUK OTBETa PbIO Ha HEOIarompusITHBIN (DakTop.

Karouegoie cno6a: peIObI, TOJIOTaHWE, TTOBENCHYCCKUE TaKTUKU, MaHWO Danio rerio, cepeOpsTHBIN Kapach

Carassius gibelio.
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OnnH "3 BaXHEHIINX SKOJIOTUYECKUX (PaKTO-
pOB, KOTOPBIi OIpenesseT MoBeAcHNEe PhI0 B I10-
TOKe Boabl — Tpoduueckuii. Ilpu HegocTaTke M
OTCYTCTBUUM MHUIINA M3MEHSIEeTCS (PU3MOJOTUUECKOE
COCTOSTHHWE PBIO, 1 OHU MEHSIOT MeCTOOOUTaHMS.
B peuHBIX crcTtemax moOclIieTHee OCYIIECTBISIETCS
B BUJIe KOUYEBOK WJIM IEHATAHTHBIX / KOHTPAHATAHT-
Heix murpaunit (ITasinos, 1979; Olsson et al., 2006;
Flecker et al., 2010; Ferguson et al., 2019).

IlepeMelieHnst pei0 B IMMOTOKE BOMbI OIpPEAEIIsi-
€T MX peopeakiius — OTHOIICHHUE PbIO K TEUESHUIO
(ITaBnoB u ap., 202006). Peopeaxiuiusi, Hapsiay ¢ Opu-
SHTAIlMOHHOM 1 JIOKOMOTOPHOI, BKJIIOYAEeT B ceOsI
¥ MOTUBALMIOHHYIO KOMIIOHEHTY, KOTOpast OIpee-
JISICT BBIOOP HaIIpaBJICHUS MepPEeMEIIeHUST B TTOTOKE
(Pavlov et al., 2010). OgHuM K3 MokasaTtejaeil Mo-
TUBALIMOHHOM KOMIIOHEHTBI PEOPEAKIINU SIBISIETCS
COOTHOIIIEHWE TUIIOB TMocjenHeild. PvIObI TposiB-
JISIIOT YeThIpe THUIIA PEOPEaKIIMU: ITOJOXUTEIIBHBIN
(ITTP) — nBUXXEeHUE TIPOTUB TEUEHUSI, OTPULIATEb-
He1ii (OTP) — nBmkeHne Mo TeYeHWIO, KOMIIeHCa-
TOPHBIII — CONIPOTUBIIEHNE ITOTOKY C COXpPaHEHUEM
MecTa oOMTaHMS M (aKyIbTaTUBHBIN — yXOI C Te-
yeHus B 3aTulHbIe yyacTku (MacLean, Gee, 1971;
ITaBnos, 1979; Pavlov et al., 2010; Johnston et al.,
2017; IaBnos u ap., 20200). [IpennouyreHue ONTHOTO
W3 IIEPBBIX ABYX TUIIOB peopeaKIIMy XapaKTePHO ISt
MUTPalMOHHOTO ToBeaeHus pblo. 3MeHeHne Mo-
TUBAaILIMOHHOM KOMIIOHEHTBI PEOPEAKIINU SIBISIETCS
OTHMM 13 OCHOBHBIX IMOBENEHYECKUX MEXaHU3MOB
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Hayvayia, IPUOCTAHOBKM W 3aBEPILIEHUST MUTpaLIit
i KouéBok peio (Pavlov et al., 2010; 3Be3nuH,
2016; ITaBmoB u ap., 2019; ITasmoB u ap., 20200).
B skcniepuMeHTaIbHBIX YCIOBUSX ITOKA3aTeIN 3TOM
KOMIIOHEHTHI OIIPENCISIIOT MUTPAIllMOHHbBIN WIIN pe-
3UJCHTHBIN XapaKTep peopeakiini.

Panee (IlaBmoB u mp., 2021) ¢ uCIoOJb30BaHUEM
yCTaHOBKU “PnIOoxon” sKCMEepUMEHTAbHO ObLIO
MOKa3aHo, YTO Y MHOTHUX BUIOB PHIO HAOIIOOAIOTCS
nBe (a3bl MOBEICHYECKOIo OTBETa Ha ToJIoJaHue.
B mepBoii ¢ase, Ha 2—5-¢ CYT TOJOOAHUSI, PHIOKI
MpearnoyrTaT nepeMeniatbes 1o teueHuio (OTP),
TO €CTh MPOSIBIISIIOT MUTPALIMOHHOE MoBeaeHue. Bo
BTOpoOii (hasze, Ha 10—12-e cyT rojsogaHusi, PHIObI
HE TIPOSIBIISAIOT IIPEAIIOYTEHMSI K OIPEAcIEHHOMY
HampaBieHuto nBuxeHus (dactotel [ITP u OTP
paBHbl). OMHAKO 3TU OMNBITHI ObLIM MPOBEACHbI MO
METOMKe, NOMyCKaIIel pacyéT CpeaHMUX MmoKasa-
Telell peopeakluy TOJIBKO IJISI BBIOOPKU B IICJIOM,
HO He JUI OTIeIbHBIX ocobeli. [ToaToMy onHU U Te
K€ CpelHUe II0Ka3aTelyd PeopeaklMyd ObUIM BO3-
MOXHBI IIPU pa3HOM MHAWBUAYAJIbHOM MOBEACHUU
pe16. Tak, HampuMep, IpU PEe3UICHTHOM IIOBEIE-
HUM Kaxasi 0co0b OIMHAKOBO YacTo MepeMelaeT-
¢S MO0 TEYSHUIO U IIPOTUB HEro, OCTaBasiCh B UTOTE
B MCXOIHOI Touke. B 1pyrom ciyuyae yactb ocobeii
IBUKETCSI IPOTUB TEUCHUSI, a YaCTh — 10 TEYCHUIO.
[Ipu »TOM cpenHMii pe3yiabrar OyIET TOT KE, YTO
U B IIepBOM ciydae. To ecTb MOTyT HaOIIOmaThCs
pa3Hble TAKTUKY TTOBEICHMSI
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1) TaKTMKa OIMHOHAIIPABICHHBIX MOBEICHYSCKMX
OTBETOB pHIO Ha TojiofaHue — MPOSIBISIETCS B IBU-
JKeHN 0co0eit B OMHOM HaIlpaBJIeHUW OTHOCUTEIThb-
HO TeUYEeHMUS;

2) TaKTHKa pa3HOHAIIPaBJIEHHBIX ITOBEICHYECKIX
OTBETOB PHIO Ha TOJIOJAHNE — IPOSIBIISIETCS B 00-
pPa30BaHUM HECKOJBKMX IPYMIl PHIO, MepeMelaio-
IIMXCSI B pa3HBIX HAIIPaBJICHUSX OTHOCUTEILHO Te-
YEHUSL.

BO3MOXHOCTb 3KCIEPUMEHTAIbHO MPOBEPUTh,
MPOUCXOIUT JIM B IIPOLIECCE TOJOMAHUS pasielie-
HUE DPbIO Ha TPYMMbl C Pa3HbIM MPEANOYTEHUEM
HanpapJICHUs MEPEMELLICHUST WU TAKOTO pasielie-
HUS Ha TPYINbl HE TTPOUCXOAUT, MOSBUIIACH TTOCTE
pa3pabOTKX METOAMKM MHIMBUIYaJIbHOIO IPOCIe-
>KMBaHUS MOBEAEHUS PbIO B KOJbLIEBOI YCTAaHOBKE
¢ nmumHo30Hoi (ITaBnoB u np., 20206). KoableBas
YCTaHOBKA ITO3BOJISIET OLEHUTb WHAWBUIYAIbHYIO
BapMabenbHOCTh IOKa3aTejieil MOTMBALIMOHHOI
KOMITOHEHTHI peopeakliiy, a TakxKe PerucTpupo-
BaTh HECKOJIBKO JTOMOJHUTEIbHBIX MapaMeTPOB I10-
BEIIEHNS 0CO0OEl B TTOTOKE.

Llenb paboThbl — oNpeneanuTb HATMYKEe WU OTCYT-
CTBUE Pa3HBIX TAKTUK ITOBEICHYCCKOrO OTBETa Ha
ToJIONaHKE Y PHIO B IIOTOKE BOMBI.

MATEPHUAJI U METOANKA

OObeKkTaMu MCCAeNOBaHMUSI ObUIM CepeOpsTHbIi
kapacso Carassius gibelio cpenHeli cTaHIapTHOM I -
Hoit tena (SL) 94.6 (78—104) mm u manuo Danio
rerio SL 26.5 (24—33) mm. Kapacu omIOB/IEHBI
B mnpyaax SlpocnaBckoil o0macTv, JaHUO — aKBa-
pUyMHBIE PBIOBI, B3AThIE U3 akBapuanbHOit UT1DD
PAH. Pbi0O comepxanu B a3puUpyeMbIX aKBapuymax
Mpy IUIOTHOCTU mocanku ~ 1 3k3/5 1 Bombl. TeM-
repaTypy BOIbl MOAAEpXKMBaauM Ha ypoBHe 22°C.
UckyccrBenHoe ocBemenne Bkiaodanu ¢ 10:00 go
19:00, ocBemigHHOCTh cocTaBasiaa 450—500 nk. o
HayvaJia 9KCIIEPMMEHTOB PhIO comepKaiu 5 CyT, KOp-
MUJIV OIVH pa3 B CYTKW KOPMOM JIJIsl aKBapUyMHBIX
po10 Tropical Fish Flakes (Prodac, UTamus).

Pesynbratsl 110 onpeneneHuto ¢a3 oTBeTa Kapa-
ceil U JaHWO Ha TOJOoJaHUEe ObLIU OITyOJMKOBAaHBI
panee (ITaBmoB 1 nmp., 2021). B HacTosmeit padote
BKCTIEPUMEHTHI T10 OLIEHKE MHAVBUAYaIbHON Bapua-
OCIPHOCTM TIOKa3aTeNleil peopeakluyd ObUIM BbI-
MOJHEeHBI KaK Ha MepBoii (pa3e oTBeTa pHIO Ha TO-
JJogaHue — 5 CyT TOJIomaHus, TaK 1 Ha BTOpoii — 10
(kapacb) u 12 (manuo) cyt rononanus. Panee (I1as-
JoB 1 1p., 2020a) OBITIO TTOKA3aHO, YTO PE3YJIBTATHI
TECTOB TI0 OMPEIL/IEHUIO MTapaMeTPOB peopeakiiuu
HE pa3IuyaloTcs IIpM HCIOJIb30BAHWM HAWBHBIX
0oco0eii (KaxXnblif JeHb TECTOB MCIIOJb30BaJIM HO-
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BYIO MapTUIO PbIO) U OMBITHBIX PHIO (OOHY MApPTUIO
WCIOJIb30BAIM BO BCe AHU TecTupoBaHus). U cpenu
HAUBHBIX, M CPEIU OIBITHBIX PHIO B TEUEHHUE OMHOTO
JIHS JTII0OYI0 0COOb TECTUPOBAIU TOJBKO OJHOKpPAT-
Ho. [ToaToMy B HacTos1Iel paboTe BO BCE CYyTKHU ro-
JIOMaHUS UCIIOJB30BaIM ONHY U Ty € MapTUIO PHIO
(60 3K3.).

Konb1ieBoii 10TOK ¢ TMMHO30HOI (puc. 1) nmpen-
CTaBJISLI COOOI KOJIbLIEBOIT KaHaJl C BRICOTOI CTEHOK
15 cM, BHYTpeHHSISI CTeHKA BBIIIE 8§ CM caellaHa U3
KarnpoHoBoro cuta (ssuest 0.9 mm). Uepes aTo cuto
BOJa cTekaja M3 paboyero KaHajia B IIEHTp ycTa-
HOBKM, oTKyna noMmna Atman AT-107 (Chuangxing
Electrical Appliances, Kurait) Bo3Bpalana e€ B pa-
Ooumii KaHaJ ycTaHOBKU. Bricora cnost mepennBa
cocTaBJisiia 2 ¢M, ITyOrMHa BoAbl B KaHane — 10 cMm.
Uepe3 paBHbIE IIPOMEXYTKM Ha JTHO YCTaHOBKU
ObUTM HaHeCeHbl JUHUU IIMpUHONI 1 cM, 00o03Ha-
YyaBIlIME TPaHUIIBI BOCBMU CEKTOPOB. JIMMHO30Ha
pacriojiarajiach ¢ BHyTpeHHEI CTOPOHBI KaHaIa.

ITapamMeTpbl UCITOJB30BAHHBIX KOJIbLEBbIX YCTa-
HOBOK pPa3jiMyaJiCh B 3aBUCUMOCTU OT pa3MepoB
pb10. [I1s1 naHKMO MCNOAb30Bald YCTAHOBKY AUaMe-
TpoMm 80 cM, IIKUpPUHOIK padbouero kopuaopa 10 cMm,
IUTOIIANBIO 3aTUILIHOM 30HBI 630 cM?; I Kapacst —
COOTBETCTBEHHO 94 cM, 15 cM 1 800 cm?.

ComracHO MeTOAMKE OIpenejeHus MoKa3aTe-
JIEW MOTMBALIMOHHOM KOMIIOHEHTBHI PEOpPEAKIIUN
(Pavlov et al., 2010) paboune CKOPOCTU B YCTaHOB-
Kax JOJKHBI ObITh B Tipeaenax 0.2—0.7 kputuueckoit
ckopoctu TeyeHus (Vk) nns uccnenyeMbix poi0. Ie-
pel MpoBeAeHUEM SKCIEPUMEHTOB JJISI KaXIOro
BUJa mpeaBapurebHo onpeaensanu Vky 20 sk3. mo
cra”naptHoit meronuke (I1asnos, 1979) B runponu-
HaMUWYeCcKoi TpyOe IIuHOoM 1 M 1 fuamMeTpom 22 MM
(manuo) u 47 MM (kapach). B nanbHefiiem aTux poio
HE UCIIO0JIb30BaJIM B TeCTaX.

CKOpOCTH Te4YeHHMsI B KOJBLEBOM YCTaHOBKE
M3MEPSIA TUAPOMETPUUYECKOM MUKPOBEPTYIIKOI
(mmamMeTp ionactu 8§ MM) C KOHTPOJIJISPOM ISl CBSI-
31 ¢ KOMITbIoTepoM. I1poBomnnm 14 3amepoB Ha I1y-
O6uHax 5 u 9 cM B ceMM cekTopax B 1 M OT BHELIHEH
cTeHKHU KaHama. CpenHsisi CKOPOCTh TeUeHMsT ObLIa
ycTaHoBeHa 1j1st Kapacs 0.4Vk = 22.7 cm/c, ns na-
"o 0.5Vk = 17.1 cm/c. TemmepaTypa BOIbl U OCBe-
IIEHHOCTD B YCTAHOBKE OBLIM TAKMMU Xe, KaK B aK-
BapryMax colIepKaHus PhIO.

Panee (IlaBnoB u np., 20200) ObLIO MOKa3aHO,
YTO y OAMHOYHBIX O0COO€il MaHMO, MO CpaBHEHUIO
C TPYMNIOi, TOCTOBEPHO YyBeIWYMBajach 4acToTa
OTP. Jlanuo u Kapach OTHOCSTCS K CTaliHBIM DbI-
0aM, MO3TOMY €CTECTBEHHO IpeIojarath, 4To ux
OIMHOYHOE TMOMeIleHNe B YCTAaHOBKY OylIeT cTpec-
cupyromnM (akrtopoM. IS MCKIIOYEHHSI 3TOTO
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(©)

Puc. 1. Cxema rupoarHaMM4eCcKOi YCTAaHOBKH “KOJIbLIEBOI JIOTOK C IMMHO30HOI1”: a — BUJI CBepXy, 0 — pa3pe3 A—A; I — nomna,
JI — 1uMHO30Ha, [—&8 — CEKTOPHI YCTAHOBKU, (¢ ¢ ) — IPAHULIBI CEKTOPOB 1 IMMHO30HEI, (* * *) — 4aCTh CTEHKU, BBIIIOJTHEHHAS U3
KanpoHosoro cuta, (-—J) — 3anonHenHas Bonoit yacTh ycTaHOBKM, (=) — HalpaBleHUe TeYeHHs, TMHEHHbIE pa3Mephl MPUBe-

JI€HBI B CM.

TECThl Ha Kapace U JaHUO MPOBEIU Ha IpyIrax I1o
6 9k3. Ha 5, 10 u 12-e cyt ronoganusi. CTapToBbIM
CEKTOpPOM CJIyXuja JUMHO30Ha, KOTOPYIO Iiepen
MOMEIIEHNEM B He€ UCIIBITYeMbIX PbIO M30IMPOBAIN
OT KaHaJjla CeTKOI. BpeMsl akkiimMalmy coCcTaBIIsiio
20 MUH, TTOCJIe YeTO CETKY CTAPTOBOTO CEKTOpa you-
pamu. Jlanee Ha ipoTsizkeHUM 30 MUH perucTprupoBa-
JIN IBMKEeHME pbI0 BeO-KaMmepoit HD Webcam C270
(Logitech, Kurait), pacronoxxeHHOI HajJ yCTaHOB-
KOl U coefHEHHOI ¢ HOyTOYKOM. IIpu mpocMoTpe
BUIEO3amnuceil (PUKCUpOBaIU IJI9 KaXmoit ocobu
OTIEIbHO HaIpaBjeHNe M MOMEHT IOJIHOTO (BCEeM
TEJIO0M) TMepecedeHsT TPaHUIIBI MEXIY CEKTOpaMMu.
[lepeMenieHnst peId B mpeneaax ceKTopa U JMMHO-
30HBI He (PMKCUPOBAJIN.

I1o pe3ynabpraram 3KCIIEPUMEHTOB PAaCCUNTHIBAIN
CJICIYIOIIME ITOKA3aTe M.

1. O6mmwmit myTh (S) — Mpou3BeneHNe Yrclia IIpoii-
NEHHBIX CEKTOPOB Ha JUIMHY LIEHTPAJIbHOM IyTY CEK-
topa. Kpome Toro, aHaJIormuHO pacCYMUTHIBAIIN I -
HY TIyTH 110 TeyeHuio (S,) 1 nmpoTus Hero (S). s
pacuéra rokasareJjieit myTu pbld TOUKOIt cTapTa ObLIa
IrpaHMIIA MEXITY IIEPBBIM M BTOPBIM CEKTOPaMHU.

2. Ilepemenienue ocobu (S, — §) — pasHOCTDH
IyTYU IPOTUB TEYECHHUS U IO TCUCHUIO.

3. 17151 CpaBHUMOCTH C Pe3yJIbTaTaMM IPYTUX KC-
CIAEIOBAHUI PACCUMTBIBAIM UHICKC MEePEeMEIICHUS
(M) o popmyrne: U= (S, —S))/S. Bennunna un-
JeKca U3MEHSIeTCs OT 1 TIpu IBUXKEHUU PHIOBI TOJIb-
KO TIPOTUB TE€YEHMUSI, 10 —| IPU IBMXKEHUU PHIOLI
TOJIBKO I10 TEYEHMIO.

Bcero Ha kapace U gJaHWO ObLIO MPOBEAEHO MO
20 TecTOB B KOJBLIEBOI YCTAHOBKE U MCIIOI30BaHO
no 60 3k3. kaxaoro Buga. [IpocmoTrpeHo 1 06pado-
taHo 40 94 BUgeoMaTepraaoB.

CTraTucTUYeCKMid aHaJU3 JaHHBIX MPOBOAUIU
¢ ucrojb3oBaHreM naketa nmporpamMmm STATISTICA
10.0 (StatSoft, Inc., CIIIA). BeisgineHue rpymil peio
MO TIPEANOYUTAEMOMY HaIlpaBJIEHUIO IepeMelle-
HUS TMPOBOAWIM IO YaCTOTHOMY pacIipeiesieHUIO
WHOWBUAYaTbHBIX BedWduH Wi, BeIOOpKU BBISIB-
JIGHHBIX 3HayeHuii WM mpoBepsiiu Ha OTIUYMS
SMITMPUYECKOTO YaCTOTHOTO paclpeneieHus: OT
TEOPETUYECKUX: YHUMONAJIBHOTO (HOPMAJIbHOTO),
OMMOJAIBbHOTO W TPUMOJAJIBHOTO (CymMMa, COOT-
BETCTBEHHO, JIBYX M TPEX HOPMAaJbHBIX paclpene-
JIEHU) ¢ ucnosib3oBaHUueM Kputepus Jlnmmedop-
ca M3 yKa3aHHOro TakeTa rporpaMm. s pacuéra
Ou- M TPUMONAJIBHOIO pachpeneieHuii BBIOOPKY
pa30uBagy Ha IBE WJIU TPU TPYIIHI 10 METOAY Hau-
MeHbIux KBaaparos (ITeueposslii, 2005; Borovkov,
Savyolova, 2007). CpaBHeHUEe TEOpEeTUYECKHUX 4a-
CTOT YHU-, OM- U TPUMOIAJIBbHOIO pacripeaeseHuin
MpOBOAWIM TIO (bYHKIMSM TpaBIONogo0ous pac-
MpeaeaeHns] YacTOT ¢ MCITOJb30BaHUEM KpUTEPHUSs
x? (T'ypckuii, 1971).

PE3YJIBTATbI

B mrepBoii ase orBeTa prId Ha rojomaHue (5 cyT)
Kak y Kapacsl, Tak 1 y JaHMO YaCTOTHOE pacrpenesie-
HMe MHAVBUAYATbHBIX 3HaUeHUi M He oTinyanoch
OT HOpMaJibHOTO (Tabsauua, puc. 2). CiemoBaTesbHO,
pa3nenuTh pbI0 Ha TPYMIBI C Pa3HBIMM TIPEATIOYH-
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TaCMbIMU TUIIAMHM PEOpCaKIMHN HE IPCACTABIACTCA
BO3MOXHbBIM, HNX ITOBCACHUC OBLJIO CXOAHBIM. DTO
YKa3bIBA€T Ha TAKTHUKY OJHOHAIIPaBJICHHBLIX IICPEC-
MEIICHUIA pr6 IIpn OTHOCUTEC/IbHO HEAJIIMTCIbHOM
rojgomaHuu. B Haimx OKCIICPUMECHTAX 9TO IIEPEME-
1LIeHUE ObLIO HaIpaBJICHO I10 TCYCHUIO.

ITpu nponokeHUM TojlogaHus (Ha BTOpOIi ase
OTBETa) CHMXKAIOTCSI DHEPreTUYeCKHe BO3MOXKHO-
CTU PbIO U YCUIIMBAETCS CTUMYN K Murpauuu. [lpu
3TOM M3MEHSIIOTCSI TIOKa3aTeNIu PeopeaKkiiuy — M-
nupuyeckoe pacmnpeneneHue Mo Bo BTopoil (daze
CTaHOBUTCS JOCTOBEPHO OTIMYHBIM OT HOPMaJIbHO-
ro (Tabnmia) 1 ucye3aeT eTMHOOOpa3ue TMMOBEACHUS
peI0O (puc. 3). YacToTHOE pacnpeneieHre WHIWBU-
IyaJbHBIX BenuuH MIT anmpokcuMupyercst TpuMo-
JIAJbHBIM pacIpeaeieHueM, KOTOPOe ITOCTOBEPHO
JIydie, 4eM OMMOAAJIbHOE, OTpaxkaeT SMIIUpUYe-
ckoe pacnpeneneHue M. YpoBeHb 3HAYMMOCTU
pa3auuuii Tpu- U OMMOAANBHOTO pachpeacacHUi
ns kapacs coctasui 0.002, mmg nanno — < 0.0001.

AHaIM3 MaTepuasioB prc. 3 MO3BOJISIET BbIIEIUTD
Tpu rpynmsl peid (3a 100% npuHAT 00BEM BEIOOPOK
1o 60 3K3. 115 KaxKI0To BU/Ia), TIepeMeIalonuXcs:

1) mo Teuenmto (M < —0.2): xapach 50%, naHuo
37%;

2) mpotus teuenust (Mo > 0.3): xapace 17%, na-
Huo 25%;

3) MOYTH OIMHAKOBO KAK I10 TEYEHUIO, TaK U IIPO-
TUB HETO, a B PE3YJBLTATE OCTAIOILIMXCSA B UCXOLHOI
touke (—0.2 < M < 0.3): kapacb 33%, nanuo 38%.

PesynbraTtel yKas3bIBalOT Ha TO, YTO BO BTOPOM
(baze rojlomaHMs OIBITHHIC PBHIOBI IIPOSIBIISIIOT TaK-
TUKY pa3HOHAIIPABICHHBIX IIOBEACHUYECKUX OT-
BeTOB. bonbmuHCcTBO puIO (67% y Kapacsa u 62%
Yy JaHKO) MPOSIBISIOT MUTPALIMOHHOE MOBEACHUE —
MIPOIOJDKAIOT TepeMellaThCsI, HO M3MEHSIETCS Ha-
npapjieHue ux nepemelneHus. OgHa yactb ocobeit
IBUTAETCS TI0 TCUCHMIO, a APyrasl 9acTb, HECMOTPSI
Ha TIOHU3UBIINECS SHEPreTUISCKUE 3aIlachl, HAUM-
HaeT IBUTAThCS MPOTHUB TedeHMsI. MeHbIask 4acTh

0co0eli MPOSIBIISIET Pe3UACHTHOE TIOBEICHNE, TIepe-
MeIIasCh TO MO TSYEHMIO, TO IIPOTUB HErO 1 OCTaBa-
SICh TEM CaMBIM B ICXOTHOM MECTOITOJIOXKEeHNH. Tak
MPOSIBIISIIACH TaKTUKA pa3HOHAIPABICHHBIX IIepe-
MEIICHUI PHIO IIPY TOJIOOAHWH.

OBCYXIEHHUE

TakuM o0Opa3oM, 3KCIepUMEHTAIbHO BbISIBIIE-
HbI ompelensieMble MO WHIMBUAYAJIbHBIM 3Haye-
HusM W nBe TaKTUKM IepeMelleHUil pbid mpu
TOJIONAHUU: TaKTHKa OIHOHAIIPaBJIEHHBIX OTBETOB
M TaKTHKA pa3HOHAMPaBJICHHBIX OTBETOB. B mepBoii
¢aze orBeTa pbIO Ha ToJIoAAHNE MTPU TAKTUKE OITHO-
HaIpaBJIeHHBIX OTBETOB BCE PBIOBI MEePEeMEIIAIOTCS
B HauOoJjiee SHEPreTUYECKU BHITOMHOM HaIlpaBJie-
HUM — M0 TeYEeHUI0, obecIieunBasi TeM caMbIM cebe
PaBHYIO BEPOSITHOCTh WMHAMBUIYAJTbHOIO BBIXKU-
BaHMS. DTU Pe3ybTaThl COOTBETCTBYIOT U JaHHBIM
JIUTEPaTypbl — MHOTME aBTOPHI MOKAa3bIBAIOT, UTO
HEIOCTATOK IMIIU CTUMYJIUPYET PhIO K IMOKATHBIM
murpauusim (ITasimos, 1979; Olsson et al., 2006;
Flecker et al., 2010; Ferguson et al., 2019).

Ha BTOpOIii (haze oTBeTa ppIdO Ha rojogaHue Mpu
TaKTUKe Pa3HOHAIPABAEHHBIX MTepeMeIleHUI YacThb
PBIO MPOAOIKAET ABUKEHUE M0 TEYEHUIO, a Apyras
B OMICKE KOpMa ABMKETCS B HauboJjiee SHepreTuye-
CKM 3aTpaTHOM HaIpaBieHWU — MPOTUB TEUYEHUS,
IIPY 3TOM MOXKET CHUKATbCSI BEPOSTHOCTh MX MH-
IUBUIYAJIbHOTO BbDKMBaHUs. IlepemelneHust peio
B JABYX MNPOTHBOMNOJOXHBIX HAMpaBJeHUSIX MPUBO-
JIIT K YBEJIMYEHUIO 00JacTU MOMCKA KOpMa U TeM
CaMbIM K TOBBHIIIEHUIO BEPOSITHOCTU COXPaHEHUS
MOIYJISILIAMN.

K pacmupenuo obiactu obuTaHUSI MPUBOAST
TakKe W pa3IMYHBIE CTpPAaTETMM TaK Ha3bIBaeMOM
“yacTuyHOii murpaumu” (partial migration), ot-
MeuaeMoii MHoruMu aBropamu (Hutchings, 1986;
Jonsson, Jonsson, 1993; Falconer, Mackay, 1996;
ITaBnoB, CasBamrtoBa, 2008; Shaw, Levin, 2011;
Chapman et al., 2011, 2012; Dodson et al., 2013).
Ona HabogaeTcsl Ha pa3HbIX Talax OHTOTeHe3a

YpoBeHb 3HAUMMOCTH (p) OTIIMYMS YACTOTHOTO paclpeneIeHUs MHAUBUAYAIbHBIX IS UCTIBITYEMbIX PbIO 3HaYCHUI
WHAEKca MepeMelIeHUsI OT HOPMaJIbHOTO pacrpeneieHus mo Kputeputo Jinamuedopca U IIUTEIbHOCTb TOJI0IaHUS

pbI0 (7, cyT)

®da3za oTBeTa pr6 Ha rojiogaHue

Bun 1 2
)4 r p T
Cepebpanblit Kapach >0.20 5 <0.05 10
Carassius gibelio
Hanwuo Danio rerio >0.15 5 <0.05 12

l'[pI/IMeanne. HOJ’[y}KI/IpH])IM ]J_IpI/I(I)TOM BbIICJICHBI YPOBHU 3HAYMUMOCTHU, YKA3bIBAIOIINUE HA JOCTOBEPHOCTDL OTJIMYMA.
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20
15

10

Yacrora U, %

15
10
5
0

ITABJIOB u np.
(a)
()
-0.78 -0.54 -0.30 —-0.06 0.18 042 0.66

Wn (cepevHbI KJ1acCOB)

Puc. 2. YacrotHoe pacmipeneneHue MHIMBUAYaTIbLHBIX 3HaYeHU MHAekca nepeMetenus (Um) B 1-it dase orBeta prIO Ha TOJO-
nanue (5 cyt): a — Kapach Carassius gibelio, 6 — nanuo Danio rerio; (™) — (hakTU4ECKME YaCTOTHI, (—) — IMJIOTHOCTh HOPMAJbLHOTO

pacmpeneneHus. Y kapacs 1 TaHUO Ha
nuedopcea.

20

10

Yacrtora Un, %

0

5-e cyT rofomaHust pacnpeneneHue Vm He OTIMYaeTcsi OT HOPMATBHOTO MO KpuTepHio JIvi-

L (a)

I

—0.05

Wi (cepeautpl KITacCoB)

5

—-0.35

025 055 085

095 -0.6

Puc. 3. YacroTHoe pacmpeneneHrie MHANBUIYAbHBIX 3HaUeHUI WHAeKca iepeMernienus (M) Bo 2-it ¢aze orBeTa prIO Ha TosIona-
Hue: a— Kapach Carassius gibelio (10 cyt rononanust), 6 — nanuo Danio rerio (12 cyT); (™) — pakTHUUECKUE YaCTOTHI, (—) — CyMMapHasi
IUIOTHOCTD TPEX TEOPETUIECKUX HOPMAIBHBIX pacIpeNe/IieHUi, ITOCTPOSHHBIX 110 BEHIOOPOYHBIM TTapaMeTpaM. TpuMonaabHOe pac-
npeneieHue Mo Kpureputo Jimmmmedopca 10CTOBEPHO OTIMYAETCS OT GMMonaibHoro y Kapacs ipu p = 0.002, y manmo ripu p < 0.0001.

BOITPOCBHI UXTUOJIOTMH  TtoMm 64 Ne2 2024



TAKTUKHU IMOBEJEHWSA PbIb B [TIOTOKE BO/IbI ITPY TOJIOAAHNWUA 235

Y MHOTUX BUIOB PBIO U MPOSIBISIETCS B pean3a-
LUK OMHUMHU OCOOSIMU MUTPALIMOHHOM XXKN3HEHHOI
CTpaTeruu, a ApyTuMHU — pe3nneHTHoi. Kpome Toro,
MUTpPAlMOHHOE MoBeAeHNEe (GOPMUPYETCS HE TOJIb-
KO TIOI BIWSIHUEM TOJIONAHMSI, HO U IIPU BO3MIEii-
CTBUHU JPYIMX HEOJATONPUSTHBIX (PAKTOPOB pas-
HOII TIpupoabl. BrIsIBIeHNE pa3HBIX TOBEACHUECKIX
TaKTHUK OTBETa PbIO Ha TaKMe BO3ICHCTBUS, a TAKKE
BUAOBOM CICHM(PUKN TAKTUK MOXET OBITh aKTyallb-
HBIM HampaBJIeHUEM OyIyIIUX UCCIENOBAHUNA.
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[IpencraBieHbl gaHHbIE 00 M3MEHEHMU AKTMBHOCTH MEMOpPaHOCBSI3aHHOTO (hepMeHTa OCMOpPETYJISILUU
Na*/K*-AT®a3bl 1 JUMMMIHOTO COCTaBa B Xabpax ropoyiu Oncorhynchus gorbuscha ipu HeEpeCTOBOM MU-
rpaiuu u3 besoro Mopsi B peuHylo cpeny yepes actyapuii. KoMmneHcaTopHas peakiiys ropOyIy B TMITI00OCMO-
TUYECKOM Cpelie COMpoBOXIaeTcs cHuXeHueM akTuBHOCTH Na*/K™-AT®a3bl 1 u3MeHeHUuEM ComepKaHus
bochaTunuaceprHa 1 MOIMHEHACHIIEHHBIX XKUPHBIX KUCIOT (JIMHOJIEBOM, 91IKO3aMeHTaeHOBOM U T0KO3a-
rekcaeHoBoii). [TomyueHHBIe pe3ysibTaThl CBUAETEIbCTBYIOT O TTO3BOJISIIONICH peayii30BaTh PEMPONYKTUBHYIO
ctpareruio a(pHeKTUBHO OCMOPEryasiy y ropOyIy TPy HEPECTOBOM MUTPALIMU U3 MODSI B PEKY.

Kntouesvie crosa: ropoymia Oncorhynchus gorbuscha, Na*/K*-AT®aza, tunuabl, xKadpbl, COJEHOCTb CPEIbI,

HepecToBasg Murpauus, benoe mope.

DOI: 10.31857/S0042875224020083, EDN: GWEQTX

TopOymty Oncorhynchus gorbuscha (Walbaum,
1792) manpbHEBOCTOUYHOTO ITPOMCXOXICHUS WHTPO-
ayuupoBaind B BogoéMbl benoro mopst Kojbckoro
M-oBa HaumHag ¢ 1956 I., B HacTosIee BpeMsl OHa
YCITEIITHO afallTUPOBaiach K HOBBIM YCIIOBUSIM O0O1-
tanus (F'opmeesa u np., 2015; Becenos u ap., 2016;
AnexkceeB u np., 2019). CieacTBueM MHTPOLYKIIUMN
Ha ceBepo-3amaae Poccum crano mosiBieHne MHO-
TOYMCJICHHBIX €CTECTBEHHBIX IOIYJISILIMIA rOpOyIIIn
kak B Poccun (B pekax 6acceitHoB benoro u bapeH-
1ieBa Mopeii), Tak U B psine rocygapcts CeBepHO
EBponbl — B Hopseruu (Sandlund et al., 2019), Uc-
nanaun u Benukobpuranuu'. TopOyiia — camblii
KOPOTKOXWBYIIUI IIPEACTABUTEIb CEMEUCTBA JIO-
cocéBbIX (Salmonidae) — xapakTepusyeTcsl A1BYXJ1eT-
HUM >KM3HEHHBIM LIMKJIOM U CIOCOOHOCTBIO OBICTPO
afaTrTUPOBATHCS K MEHSIIOLIMMCSI YCIIOBUSIM CPEIbI.
ITo aroit mpuunHe ropOyIilia 0Ka3aaach BLICOKO MH-
BasuBHBEIM BugoM (Paulsen, 2022) u xopoiio
agarTUPOBAJIACh K YCIOBUSIM APKTUKU.

U Pettit H. 2017. Britain’s native salmon are under threat from a
pink rival that escaped into the sea from Russian farms (https://
www.dailymail.co.uk/sciencetech/article-4829918 /Britain-s-
native-salmon-threat-pink-rival.html. Version 06/2023).

HepecroBasi Murpanusi — 3T0 reHeTUYECKHU 3a-
MIPOTPaMMUPOBAHHBIN IIPOIIECC, B XOIe KOTOPOTO
ropOy1a IocJie Haryjia B MOPCKOM cpele MUTPUPY-
€T B IIPECHYIO BOIY PEK BBEPX 110 TEUCHUIO, IIPUUEM
BpeMsI BXOXKICHUSI B PEKM 3aBUCUT OT (PU3MOJIOTH-
YEeCKMX OCOOEHHOCTEl, CBSI3aHHBIX C OCMOpPETry-
gssumeir ppio (Birnie-Gauvin et al., 2021). Ocmo-
PeTYIITOpPHBIE MEXaHW3Mbl TOPOYIIN ITO3BOJISIIOT
el BBIIECPXKMBATh 3HAYUTEIbHbBIC U3MECHEHUS COJIE-
HoCTU cpenbl. OcMOTHYECKasT PETYIISIINS Y KOCTH-
CTBIX PBIO OCYIIECTBJISIETCSI B OCHOBHOM CIIEIIMA-
JIM3UPOBAHHBIMU KJIETKaAMM KaOp — MOHOLUTaMU
(Inokuchi et al., 2022). KimtoueByto ponb B padote
MOHOLIMTOB UrpaeT MeMOpPaHOCBSI3aHHbIN (DEPMEHT
Na*/K*-AT®aza (NKA) (Folmar, Dickhoff, 1980;
Hwang et al., 2011; McCormick, 2013), koTopblii
COCTOUT U3 ABYX CyObeOUHUIL (L U [3), TTO-pa3HOMY
pearupymommx Ha OCMOTUYECKUE U COJEHOCTHBIC
n3meHenus (Liao et al., 2009; Madsen et al., 2009).

Ddynxkunonnposane NKA o0yciioBiieHO hu3m-
KO-XMMUYECKUM COCTOSIHUEM MeMOpaH, KOTOpOe
B CBOIO ouepelb B 3HAYUTEIbHOM CTEIICHU OIIpe/e-
JIIeTCSl OCOOEHHOCTSIMU CTPYKTYPHOM OpraHusa-
WU JIUITUIHOTO OMCIIOS, IIPUCYTCTBUEM B MeMOpa-
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He onpenenéHHbIx pochonunuao (Habeck et al.,
2015), ocobeHHo dochaTuauiiceprta (Schuurmans
Stekhoven et al., 1994; Haviv et al., 2013), a Tak-
ke konumuyectBoMm xojiectepuHa (Cornelius, 2008)
Y NOJMHEHACBIIIEHHBIX XXUPHBIX KucaoT (ITHXKK)
(Biochemistry ..., 2002). U3meHeHue pu3nonornye-
CKOTO COCTOSIHMSI M TOPMOHAJILHOTO CTaTyca y MHT-
pPOIyLMPOBAHHOM ropOyIIN B X0 HEPECTOBOI MU-
rpaunu 13 bemoro mops B p. Kepers nccienoBaHo
B pabote I1aBioBa ¢ coant. (2022). B Haweit pabote
OCHOBHOE BHUMAaHMNE YIEICHO OMOXMMUIECCKUM M3-
MEHEHUSIM B 3Kabpax ropOyIII, BEITIOJHSIIONINX, KaK
YKa3bIBaJOCh BHIIIE, BaXXHYIO OCMOPETYISITOPHYIO
POJIb Y PBIO MPU CMEHE COJIEHOCTHU CPelbl OOUTAHMS,
KaK 3TO UMEET MECTO IIPY HEPECTOBBIX MUTPALIMSIX.

Llenb paboThbl — U3YYUTh AUHAMUKY aKTUBHOCTHU
NKA u conepxaHusl CTPYKTYPHBIX JTUITUIHBIX KOM-
MOHEHTOB MeMOpaH B Xa0pax ropOyl11IU B X0JIe HEpe-
CTOBOI MUTPALIMU U3 MOPCKOM CPENbI UEPE3 ICTya-
puii B ipecHyto Boay p. MHaépa Koabckoro m-osa.

MATEPUAJI U METOANKA

HccnenoBanue TpoBeAeHO B IPeIHEPECTOBBIN
nepuon ropoymu (10—15.08.2021 r.) Ha e€ B3pOCbIX
0CcOo0sIX M3 TPEX pa3nuMyHbIX ydacTKoB p. MHnépa:
MOpPCKOIT yacTu 3cTyapus (Coji€Hast Boga TeMIlepa-
typoii 19.2°C, nonHblii npuiaus), 66°14'12.0" c.i.,
37°08'58.8" B.I.; TIPUOPEXKHOI YacTU DCTyapus
(pactipecHéHHas Boma, 16.8°C, IOJHBINA IIPUIIMB),
66°14'28.6" c.111., 37°08'55.8" B.I.; HETTOCPEACTBEHHO
BOIOTOKAa—€TO IPEI3CTYapHOU 30HBI BpaliOHe IIpec-
HOBOIHBIX Hepectuul (16.3°C), 66°14'34.6" c.1.,
37°08'55.8" B.1.

Bbu1oB rop0Oyiii B MOpPCKOit 1 TpuOpexXHOi ya-
CTSIX 3CTyapus OCYILECTBIISIJIM CTABHOM CEThIO AJIN-
Hoit 30 M, BbIcOTO# 1.8 M, s1ueéit 60 MmM. OT MOMeHTa

237

KOHTAaKTa PBIOBI C CETHIO U 10 €€ ITOMEIIeHMS B ca-
JIOK Tipoxoauiio He 6onee 1—3 MuH. OTIIOB ropOyIIHN
B palioHe HEPECTWIMII Ha IIPed3CTyapHBIX IUIEcax
u noporax p. MHaEpa npoBoamIu KaCTUHIOBOI ce-
ThIO A4eEil 25 MM, KOHTAKT pbIObl C OPYAMEM JIOBA
He TIpeBbIan 1—2 MUH.

ITocne BbLIOBA PHIO MTOMEIAAN B CAAKU 10 HAKO-
IeHUsT HeoOxoauMoi BbIOOpKM. Caaku pacriojia-
TaJii B TPEX COOTBETCTBYIOIIMX JIOKATU3ALUMN ITOM-
MOK TOYKAaX: B OTKPHLITOM MOpE, 3aramHee 3CTyapust
p. Uunépa (conéHas Boma); B MPUOPEKHON YaCTH
acTyapus (pacrpecHEéHHasl Boda); B MPeadCTyapHOM
yacTl peku (TpecHas Boma). Yuciao peid B Kaxkmoit
rpymre coctabisuio 11—13 ak3. (Tabu. 1). [oHaas! u3-
y4yeHHbIX ocobeit b1 111 1 IV ctanuii 3penoctu, Bce
PBIOBI UMEJIN ITPU3HAKN HEPECTOBBIX M3MEHEHMIA.

ITocne HakormieHHUsT B MPOTOYHBIX CaaKaX PhIO
MepeHOCUIN B TpU 127-muTpoBBle OOYKM, 3aIloJI-
HEHHbIE BOMIOI, COJEHOCTb KOTOPOH COOTBET-
CTBOBajia MeCTy BbUIOBa: 1) Boma u3 benoro mops
(conénoctb 32%o0); 2) cMeChb IIPECHOM U CONEHOM
BOIbI B cooTHOIIeHUHM 1:1; 3) mpecHas Bona. B 6ou-
Kax pbui0 BbiAepXuBaIu 2—11 4 (ODHOBPEMEHHO
He OoJjiee 5 9K3.), adpalldi0 OCYILISCTBISIIU KOM-
npeccopom Sera air 275R (SERA, I'epmanus). dns
YChITJIEHUsI TopOylly MO OJHOW IepeMelland Ha
4—5 mMuH B 30-TUTpOBBIe EMKOCTH, HAITOJIHEHHBIE
BOJIOM COOTBETCTBYIOILEW COJNEHOCTU C moOaBie-
HUeM rBo3gnyHoro macia (20 xamens). 3aTeM peIO
YMEPIIBIISUIN, B3BEIIMBAIN Ha 3JCKTPOHHBIX Becax
URM Astra 3 (URM, KwuTait) u uamepsuim ux aim-
HY MEPHOU JICHTOI, ITOCJIe TIPOBOIUIIN BCKPBITHE,
BBIPE3aJIM KaOphbl, KOTOPBIE ITOMEIIAIN B KUIKUI
a30T 1 JI0 Havyaja aHajau3a XpaHWuau B JabopaTtopuu
pu — 80°C.

Bce MaHUMNYJIAIWMUA IIPOBOAMIN COIJIACHO METO-
IUYECKUM pPEKOMEHIALUAM II0 MCIIOJIb30BaHUIO

Ta6muua 1. [InuHa u Macca (M £ m) ropoyim Oncorhiynchus gorbuscha B BBIOOpPKaX M3 pa3HBIX y4acTKoOB p. MHIEpa

10—15.08.2021 r.

CaM1pt CaMku
VYuyacrok
SL, cMm Macca, r n SL, cm Macca, r n
DcTyapHast yacTh:
— MopcKast 42.0 + 1.0 765 £ 585m.r 5 42.0%£0.9 991 + 83" 8
— TIpuOpeKHast 447+ 1.4 1150 + 150° 6 42,6+ 1.0 1099 + 123 6
IIpenscryapHast 30Ha peKn 459 £0.8%2 | 1145 £ 155° 5 42.8 +0.3 1067 + 48 6

IIpumevanne. M = m — cpenHee 3HAYEHUHU U €T0 OIIMOKa, SL — cTaHAapTHas AJIMHA Tesla, 1 — YUCII0 0co0eit, 9K3. OIMHaKOBbIE OYKBbI
(*~") yKa3bIBaIOT Ha TOCTOBEPHBIC pasmnuus no U-kpurepuio ManHa—YutHu rpu p: > < (.05, &2 < (0.01.

BOITPOCHI UXTUOJIOTUN  Tom 64 Ne2 2024
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pbIO Ipu NpoBeAecHUM uccienoBanuii (Guidelines...,
2014). BwurtoB mpom3BommMTeNeil TOpOYIINM TIpOBeE-
néH cornacHo Paspemenmio Ne 512021 032021 ot
19.06.2021 r., BermaHHOMY CeBepOMOPCKHUM TEPPU-
TOpUAJIbHBIM yrpabiieHrueM PDenepajibHOro areHT-
CTBa IO PHIOOJIOBCTBY.

HanpHeilme ucciaeqoBaHUSI BBINOJHSUIM  Ha
0a3e jabopaTopuu sKojoTHYeckoil omoxumuu UMb
KapHII PAH u ¢ ucnoas3oBaHreM 000pyI0BaHUS
IleHnTpa KonmnekTuBHoro nonbs3oBanus KapHILL PAH.

Onpedenenue  axmuenocmu  Na*/K*-ATDa3zb
(K® 3.6.1.3) nmpoBoauiii B ocajike IT0cJie TOMOTe-
HU3aLMU U HeHTpUdyrupoBanus oopasios (200 mr
TKaHU XabepHbix JjerecTkoB) (Emaes, CeMeHOB,
1974). Ocamok pecyclieHOupoBaIu B Oydepe mIst
TOMOTeHHM3alluu B cOOTHomeHun 1: 3 (r/mi1) u no-
OaBisin 2%-Hblil pacTBOP 1€30KCHUX0JIaTa HATPUsI 10
KoHeuHoi#t koHueHTpauuu 0.2%. [TpuroroBiaeHHbIM
pacTBOP BbIAEPXKMBaJIM Ha Xo101¢e BTeueHue 2 4. Cyc-
neH3uto ueHtpudyruponanu 30 muH npu 15000 g
(12800 06/muH). B moiyuyeHHOM CymnepHaTaHTe
MpoBONWIN (PEPMEHTATUBHYIO PEaKIMI0 B HMHKY-
OalmoHHOI cpene (cyOcTpaTHBINM Oydep) U B KOH-
TpoJibHOM cpene 6e3 Na* u K™ B mpucyTcTBUM MHTU-
outopa yabauHa (10~* M). MHKybOanmoHHasi cpena
JUTSL OTIpe/ie/ieHnsT akTUBHOCTHU (hepMeHTa coaepka-
na 0.01 M NaCl, 0.02 M KCl, 0.002 M MgClL, u cy6-
ctpar 3 MM AT® B 6ydepe Tpuc-HCI (pH 7.55).
B xontponbHbiit 0ydpep Tpuc-HCI (pH 7.55) 6e3
coyieil mo0aBIsIM yabauH 10 KOHEYHOM KOHIIeH-
tpauuu 10~ M. B pesynsrare runponusza AT® mon
neiictBuem AT®a3bl HakaraMBaeTcs HeopraHuye-
ckmii pocdar. Peakmuro mposogumm 30 MUH TIpn
37°C ® ocTaHaBIUBaIM HOOABIEHUEM pPaBHOIO
00béMa 10%-HoliTpuxsiopykcycHoit kuciotel. [Toce
neHTpudyrupoanus B teueHue 20 muH nipu 6000 g
(8000 06/MWH) B HAOOCATOYHOM KUIKOCTHU OIIPEe-
JISTM KOJIMYECTBO HeopraHuyeckoro ¢docdara (Pi)
10 BeJIMYMHE SKCTUHKIINH 10 KATMOPOBOUYHOI KpH-
Boii (Kahovcova, Odavi¢, 1969). AktuBHocth NKA
B YCJIOBHBIX €IMHUIIAX OLEHUBAIU 110 pa3HOCTU Pi
CcyOCTpaTHOM Cpeabl U KOHTPOJbHOI Cpelbl B MpH-
CYTCTBMU yabarHa 3a 30 MUH peakiliy B pacuéTe Ha
KOHIIeHTpanuto 6enka (MKr Pi/Mr 6enka).

AHnanuz codepicanus beaka B WCCIEAyeMOM Ma-
Tepuajie TIPOBOAMUJIM COIllacHO MeToay bpendopna
(Bradford, 1976). B kadecTBe cTaHmapTa ISl T1O-
CTPOEHUS KaJTWUOPOBOUYHON KPUBOU MCITOIB30BAIN
OBIYMIA CHIBOPOTOUYHBII aTbOYMUH B (DU3pacTBOpE.

Ananusz cocmaea aunudos. JInnnabl 3KCTparupo-
Bayu 1o Metony ®Poiua (Folch et al., 1957). CocTaB
JINTIAIOB OTACIBHBIX KJIIACCOB OMPEICIISIIIN C UCTIONb-

30BaHUEM BbICOKOI(P(HEKTUBHON TOHKOCIONHOI
xpomartorpadun. MpakiunoOHUpOBaHUE OOILIMX JIM-
nuaoB nposoawaun Ha rutactuHax HPTLC Silicagel
60 F254 (Merck, I'epmanust). B xauectBe amoeHTa
HCITOIb30BaIl CMECh I'€KCaH: MTUAITWIOBBIN 3up:
ykcycHag kucioTa (32.0: 8.0: 0.8 mo 06nEMy) (Olsen,
Henderson, 1989). KauecTBeHHOE M KOJMYECTBEH-
HOe omnpeaeaeHrue JUMUIHBIX KOMITOHEHTOB IpO-
Bonuau B feHcutomeTpe TLC Scanner 4 (CAMAG,
IIBeitiapus) Ha AeliTepueBoOil JamMme MpU IIMHE
BosHbI 350 HM B pexxume ancopo6imu (Handloser et
al., 2008). MpenTnduKamnio JIUITUIHBIX KJIACCOB
OCYIIECTBIISUIM II0 CTaHIAapTaM COOTBETCTBYIOIIMX
KoMITIOHEeHTOB (Sigma-Aldrich, CIIIA).

DpakunoHHEI cocTaB GoCcHONMUITUIOB OIpee-
JISUTU METOIOM BBICOKO3(h(heKTUBHOM XKUIKOCTHOM
xpomarorpacdun (Arduini et al., 1996) Ha xpomaro-
rpade Craitiep (“AxkBunon”, Poccust). B xauectBe
3JII0OCHTA MCIIOJIb30BAIM CMECh alleTOHUTPUIL: Me-
TaHOJ: rekcaH: ¢ocdopHasg kuciaora (918.0: 30.0:
30.0: 17.5 no o6bEMY). Hns uaeHTU(PUKALIUU WC-
MOJIb30BaJIM CTaHAAPTHBIE pacTBOPbI (pochoaumnu-
noB (Sigma-Aldrich, CILIA).

OnpeneneHne XUPHOKUCIOTHOIO COCTaBa IIPoO-
BOOWJIM METOAOM Ta30XMIKOCTHOII XpomaTorpa-
¢uu. Metunobie 3upbl XUPHBbIX KUCTOT (XKK)
MOJIy4YaJii B pe3yJbraTe MpsiIMOro MeTaHoJIn3a (C Me-
TaHOJIOM U1 XJIOPMCTBIM alleTUJIOM B KaueCTBE KaTa-
nu3atopa peakuun) (Lsiranos, 1971). IlonyyeHHbIe
meTtunioBblie 3dupsl KK pasgensnm Ha xpomaro-
rpade Agilent 7890A (Agilent technologies, CIIIA)
Ha KamwuisipHoin kojioHke HP-88 (Phenomenex,
CILIA), mogBmxxHas ¢a3a — a3or.

Cmamucmuueckas  obpabomka  pe3ynbmamos.
3HaveHMsI IToKa3aTesiell B Ipobax COOTBETCTBOBAIIN
pacnpeneseHuIo, OTIUYHOMY OT HOPMaJIbHOTO: p <
0.05 (Tect Konmoroposa—CmupHoBa). 115 onpene-
JIEHUS pa3IMuuii MEeXIy TpyHIiaMu 0 U3yYeHHbIM
nokaszatesisiM ucnojab3oBanu U-kputepuii MaHHa—
YuTHU, a IpU OmIpeneeHNN pa3Induii B comepxKa-
HUW JUNXOOB M UX XKUPHBIX KUCIOT HPUMEHSUIN
Takke Kputepuii Kpackenma—Yomnuca (post-hoc
TecT ThioKM).

PE3VIJIBTATbI

3HayeHUs1 KOHLEHTpaluii 0ejKa B TKaHsIX Kaop
ropOyIII1 B UCCAEIOBAaHHBIX IPYIIIIaX 10CTOBEPHO HE
pasznmmuanuch (pucyHok). AKTuBHOCTE NKA B ka-
Opax ropOyllY U3 PEYHOI 30HBI U U3 NPUOPEKHOMN
YacTU 3CTyapusl oKa3zalach JOCTOBEPHO HUXE, YEM
TaKoBas y pbl0 M3 MOPCKOIt yacTu actyapusi. Mex-
TOJIOBBIE PA3JIMYMS 10 UBYYEHHBIM IMOKa3aTesIM He
OOHapy>KEHbI.

BOITPOCBHI UXTUOJIOTMH  TtoMm 64 Ne2 2024
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Cpennue 3HaueHust aktuBHocT Nat/K*-AT®a3wr (m) 1 KoHLeHTpaimu 6enka (0) B skabpax ropoymm Oncorhynchus gorbuscha n3
pa3HbIX yuyacTkoB p. MHaEpa B xome HepecToBoit Murpaunu 10—15.08.2021 r.: (1) — cTanmapTHas ommboKa cpeqHero. OTau4us ot
COOTBETCTBYIOIIETO MOKa3aTessl y pbl0 U3 MOPCKO yacTu acTyapusi mo U-kputepuro MaHHa—YUTHU 1OCTOBEPHBI Ipu p: ** < 0.01,

Rk <0.001.

ConepxxaHWe JTUMUI0B 1 XXUPHBIX KUCJIOT B Xa-
Opax ropOyimM mpuBeaeHO B Tabn. 2. BwisiBiaeHO
TOBBIILIEHUE COMEPXKAaHUS MOHOALWITIUIIEPUHOB
(MAT) n mmanunrmmuepunoB (JAID), nuHomeBoit
(JIK — 18:2n-6) u siiko3aneHTtacHoBoii (DITK —
20:5n-3) KMCJIOT, a TaKKe CHIDKEHHWE CONepsKaHWs
docharununcepuna (PC) u BeJIMYMHBI OTHOLIE-
HUS HachleHHbIX XKUPHbIX KucaoT (HXKK) k mo-
JIMHEHACHIIIEeHHBIM XUpHBIM KuciaotaMm (ITH2KK)
B >Xabpax ropOylivd, BbUIOBJIEHHONH B MpPUOpEX-
HOII 4acTH 3CTyapusl, IO CPpaBHEHUIO C MOPCKOIL.
B xabpax pbIO M3 mpecHoil BOAbI, IO CPAaBHEHUIO
C TaKOBBIMU U3 MOPCKOI Cpellbl, cofiepKaHue TpU-
arunmmuepuHoB (TAD), JIK, BI1K n moko3arek-
caeHoBo#l (JITK — 22:6n-3) KKCIOTHI MOBBIIIEHO,
a creapnHoBoil (18:0) KMCIOTHI M 3HAYEHUE COOT-
nomeHus HXKK/TTHKK cHukeHo.

OBCYXIAEHHUE

PesynbraThl mokasaiu, 4To B XOI€ HEPECTOBOM
MUTpalUMU TIPU CHWKEHMHU COJIEHOCTU Cpembl aK-
tuBHOCTE NKA B kabpax ropOyIIMd CHMXKaeTcs.
Panee momoOHBIN 3¢ dekT odHapyxkeH B kabpax
keThl O. keta U3 3anuBa 0-Ba XOHCIO B 9KCIIEpU-
MEHTax, MOACIMPYIOIINX HEPECTOBYID MUIPAIIUIO
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(Uchida et al., 1997). CHuxxeHne akTuBHOCTU NKA
MOXET IPUBOAUTH K YMEHBIICHUIO ITPOHUIIAEMO-
CTU KaOCPHOTrO SIUTEIUS IJII MOHOB U CBSI3aHO
¢ nuddepeHIMaIbHON peryasauueii u3ogopm 3To-
ro depMeHTa U C U3MEHEHUEM YKCJIa NOHOLIMTOB.
Tak, cyoweguHuna ala NKA JjococéBeix mpeu-
MYIIIECTBEHHO 3KCIIPECCHUPYeTCsl B MPECHOIT Bome,
a alb — B Mmopckoit (McCormick et al., 2009). Mox-
HO T0JIaraTh, YTO U3MeHeHue akTuBHOCTU ATM-aKk-
TUBUPYEMOIO MEMOPaHHOIO MOHHOIO Hacoca Ipu
M3MEHEHUU COJIEHOCTM OKpYXKarollel Cpeabl CBU-
JetenbcTByeT 00 yyactun NKA B peryasuuu mpo-
MEXYTOYHOro MeTa0011M3Ma U B IOAIepKaHUU NOH-
Horo OajlaHca KJIETOK.

BbICOKyI0 IJIACTUYHOCTL TOpOYIIM U €€ Mpu-
CITOCOOJIIEMOCTh K M3MEHSIOLICICSI COJEHOCTH
OKpYyKalollleil cpeabl paHee MbI II0Ka3alli B MCClie-
TMOBAaHWU ITPOMCXOISIIEH BCKOPE ITOCIIE BBIKJIEBA I10-
KaTHOII Murpanuu paHHeil mononu Buna (Hemona
u np., 2021). Takas aganTuBHAsI peakus ropOyIIn
ObLIa CBsI3aHA ¢ U3MEHEHUEM YPOBHS KOPTU30Ja —
TOPMOHA, PETYJIMPYIOIIETO BOTHO-COJIEBOII OOMEH.
T'opOy1ia u KeTa OTHOCSITCSI K BUAAM, 51 KOTOPBIX
XapaKTepHa paHHsSI CMOJATU(UKALINS, OHU IIPHO0-
pEeTaloT YCTOMUMBOCTD K COJIEHOM cpee KO BpeMEeH!
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Tabmuuma 2. Conmepxanue nununoB (M = SD) B xabpax ropoyim Oncorhiynchus gorbuscha n3 pa3HBIX YIacTKOB
p. MHnépa 10—15.08.2021 1.

DcryapHasi 4acTb
IToka3zarensb [penscryapHast 30Ha peKn
MopcKasi | npuOpexxHast
OO611Me JUMKUIBL M JIMIIUIBI OCHOBHBIX KJIACCOB, % CyXOii MacChl
OO6uMe TUMUIbl 9.45+1.92 12.21 £ 3.05* 11.13 £ 2.53
Dochoaunumasl 1.93 £0.33 2.00 +£0.21 2.12+0.63
XosecTepuH 1.48 £ 0.26 1.69 = 0.18 1.62 £ 0.36
Ddupsl XonecTepuHa 1.89 £ 0.34 2.30 £ 0.48 2.22 £0.65
MoHOALMINTALIEPUHBI 0.21 £0.06 0.28 £ 0.06* 0.21 £0.06
JArauunriiiepuHbl 0.25+0.10 0.48 £ 0.25* 0.34+0.17
TpuauunruuepruHbl 1.61 £0.85 291 £2.21 2.35+ 1.28*
CBOOOHBIE KUPHbIE KUCTOTHI 1.04 £ 0.22 1.19 £ 0.22 1.11 £0.32
HeuneHTuduimpoBaHHbIe TUTTUIbI 1.03 +0.25 1.36 £0.30 1.15+0.30
Dochomunumbl, % cyxoit Macchl
DochaTHINIMHO3UTON 0.04 +£0.02 0.03 +£0.02 0.04 £0.03
docharnauncepuH 0.09 +0.04 0.05 £ 0.03* 0.07 £0.04
docharnanasTaHOTIaAMUH 0.09 £0.06 0.08 £ 0.06 0.09 £0.11
DochaTnanIXoIMH 1.04 +£0.30 1.20 £ 0.36 1.36 £0.58
JInzodochaTuanaxonH 0.62£0.18 0.60 £0.32 0.54+0.29
Cdhdunromuenux 0.04 £0.03 0.03 £0.03 0.02 +£0.02
HeunentudunmrpoBaHHbie Gpakium 0.01 +0.01 0.01 £0.01 0
KuipHblie KUCITOTHI, % OOIIeil CYMMBI JKUPHBIX KHUCIIOT
14:0 2.75+0.63 2.88 £0.74 2.90 £ 0.54
16:0 32.56 = 4.35 27.54 £ 8.52 29.80 £ 6.64
16:1n-7 4.00 £ 1.01 3.83+£0.68 4.57 £ 1.10
18:0 12.61 £2.55 9.88 £4.12 10.05 & 2.94**
18:1n-9 25.32 £ 1.38 2433 £3.18 24.73 + 1.88
18:1n-7 4.64 +0.41 4.10 £ 0.65 4.60 + 0.45
18:2n-6 0.64 +0.20 1.02 £ 0.35% 0.85 £ 0.27*
18:3n-6 0.17 £ 0.05 0.24 £0.16 0.18 £0.09
18:3n-3 0.58 £0.11 0.74 £ 0.25 0.60 £0.16
20:1n-9 3.16 £ 1.87 5.04 +3.88 431 +£2.43
20:1n-7 1.05£0.38 0.96 £ 0.48 0.97 £0.35
20:4n-6 0.55+0.19 0.95+0.45 0.79 + 0.41
20:5n-3 0.60 £0.22 1.75 £ 1.45%* 1.50 £ 1.37**
22:1n-11 2.09 +£2.36 4.37+4.32 3.46 +£2.74
22:1n-9 0.49 £0.32 0.86 £0.44 0.66 £0.40
22:6n-3 1.11 £0.67 2.81+2.92 2.29 £2.08*
2KupHble KUCIOTHI OCHOBHBIX KJIACCOB, % OOIIIEH CYMMbI SKUPHBIX KMCJIOT
HXK 50.31 £5.77 42.88 & 12.75 45.17 + 8.89
MHXK 44.86 +5.63 47.79 £9.73 47.18 = 7.00
n-3 IMTH2KK 3.47 £ 1.09 7.12 £ 4.95%* 5.83 +4.17*
n-6 ITH2KK 1.36 £ 0.27 2.21 £ 0.38** 1.82 £ 0.57*
TMTH2KK 4.83 +£1.23 9.33 £5.02 7.65 +4.63
COOTHOIIIEHNE XXUPHBIX KMCJIOT OTICIbHBIX KJIACCOB
n-3/n-6 IMMHKK 2.60 £0.76 3.23+2.24 3.03+1.23
HXKK/TTHXK 11.11 £3.44 5.99 £ 3.61** 7.74 £ 4.23*

IIpumeuanne. OTIUIKMS OT COOTBETCTBYIONIMX TTOKa3aTeleil y ppl0 M3 MOPCKOM YacT! 3CTyapusl TOCTOBEPHHI 1O: * U-KpUTEepuIio
Manna—YurtHu, **kputepusim ManHa—Yutau u Kpackena—Yomnuca; HXKK, MHXKK, ITH2KK — cooTBeTCTBEHHO HaCHIIICH-
Hble, MOHOHEHACHIIIIEHHbIE U MOJMHEHACHIIIEHHbIE XUPHbIe KUCIOThI. [IpuBeneHsl Tobko nomuuupytonime KK; conepxaHue
HeykaszaHHbIX MUHOpHBIX KK (12:0, 15:0, 17:0, 20:0, 22:0, 24:0, 14:1, 15:1, 16:1n-9, 16:1n-11, 18:1n-11, 20:1n-11, 24:1n-9, 20:3n-3,
20:4n-3, 22:5n-3) coctaisuio 0.01—1.40% cymmbl KK, pazinuuust B MX conepXaHUU y pbIO U3 UCCIIEAYEMBIX MECT cOOpa ObLIN He-
JIOCTOBEPHHBI.

BOITPOCHI UXTUOJIOTUMN  tom 64 Ne2 2024



MU3MEHEHUWE AKTUBHOCTHU NA*/K*-AT®A3bl N1 IUTTMJHOI'O COCTABA 241

BBIXOZA M3 THE3M 1 B OCHOBHOII CBOEiT Macce BCKOpe
MOCJIEe paccachbIBAHUS XKEITOYHOIO MEIIIKa CKaThIBa-
1otcst B mope (Sackville et al., 2012; Gallagher et al.,
2013; McCormick, 2013). B HacToseit pabote u3-
yuyeHa akTuBHOCTbL NKA (pepmeHTa ocMmoperynsi-
1K) y ocoOeit TopOyIIy Ha CTaayM, TIPEAIIECTBYIO-
1LIeil HepecTy, Mocje KOTOPOro MPOMCXOAUT THOeb
npousBoauteneit (CmupHos, 1975; Heard, 1991).
JlereHepauusi OpraHOB y TOpOyILIU U €€ MoCIeHepe-
cToBas TM0eb BO MHOTOM OOYCJIOBJIEHBI U30BITOY-
HOII KOHIIEHTpallieil KopTu3oJja B IJla3Me KPOBU
(Cook et al., 2011; Campbell et al., 2021). M3BecTHO
TakKe, YTO B Havalle HepeCTOBOM MUTPALIUK CaM-
k1 Hepku O. nerka UMEIOT OTHOCUTEJIbHO BBICOKUE
YPOBHM KOPTHU30JIa, KOTOPbIE HE MEHSIOTCS B Teue-
Hue penpoayktuBHoro rnepuoaa (Kubokawa et al.,
1999; Campbell et al., 2021). OgHaKo MOJyYeHHbBIC
B HallleM HWCCJIeIOBaHUM 3HAYEHMSI aKTUBHOCTHU
NKA 06113KHU K BbISIBIEHHBIM paHee Y MOJIOIU Top-
oy (Hemosa u ap., 2021). DTo MOXeT CBUAETEIb-
CTBOBATh O HOPMaJIbHOM (DYHKIIMOHMPOBAHUU OC-
MODPETYJIITOPHOI CUCTEMBI Y TOPOYIIM B IIpoliecce
HEPECTOBOI MUTpALIUH.

Monynsauusg aktuBHocT NKA yacTuyHO 00-
YCJIOBJIEHA TaKXe W3MEHEHUSIMU (U3NMKO-XUMU-
YEeCKMX CBOMCTB MeMOpaHbI B pe3ylIbraTe JIMITHA-
MOOCNTKOBBIX  B3aMMOACUCTBUIL.  BombIIMHCTBO
dochoaununos nmpu GopMUPOBAaHUU OUCION B3a-
MMOJIEICTBYIOT C MHTErpaJIbHBIMU MeMOpaHHBIMU
oenkamu (Contreras et al., 2011). ITpuMeuaTenbHoO,
YTO B KPUCTAIMYECKUX CTPYKTypax (pepMeHTa
NKA nHabmomaorcss TpU MecTa JJjis JIoOKalIu3aluu
DC, dochaTuauinsTaHoaMUHA U CPUHTOMUEIN-
Ha (Habeck et al., 2015). B cBoeit pabore ykazaH-
HbI€ aBTOPHI IMOKA3aJIM TaKXke, YTO CTAOMJIbHOCTH
NKA B HauboJjbllIeil cTeleHu 3aBUCUT OT CIIeLU-
¢uueckoro B3aumoneiicteust ¢ @C, B TO Ke BpeMst
npyrue aBropsl (Haviv et al., 2013) ycraHoBwIn, 410
c(UHTOMUENIMH WHTUOUpyeT akTUBHOCTE NKA,
a (ochatnaunxoauH U dochaTuanIdTaHOTAMUH
JIeCTaOMIIN3UPYIOT 3TOT (hePMEHT.

Conepxanne ®C B xxabpax ropOyILIN TOCTOBEP-
HO YMEHBIIIAETCS TIPY TIepeXoe M3 MOPCKOi B TIpU-
OpeXXHYI0, pacIpeCHEHHYIO YaCTh 3CTyapHOI 30HBI
(tabm. 2). OgHOBpeMeHHOE YMEHBIIIEHNE COmep-
xaHust ®C u cHmxkenne aktuBHocTH NKA (pucy-
HOK) B »kabpax ropOyiiy npu HepecToBOil MuUTrpa-
UM MOXET OBITh CBSI3aHO CO CTAOMJIM3UPYIOLINM
neiictBueM ®C nHa NKA BciieacTBue yMeHbLIEHMS
KOH(pOpMaIIMOHHON MOABMXKHOCTU MojieKyn NKA
B mnmuaHoM Oucioe (Hayashi et al., 1989; Shinji et
al., 2003; Habeck et al., 2015). B tuteparype nmeer-
cs1 OOJIBIIIOE KOIMYECTBO MH(OPMALIMU O BIUSHUU
pa3IMYHBIX coyeTaHUil (ocHONUIMUAOB C HAChI-
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IIEHHBIMM Y HEHACHIIEHHBIMU XUPHBIMU KHUCJIO-
TaMU U XoJiecTepuHa Ha akTuBHOCTH NKA B mpo-
TEeOJIMTTOCOMHBIX cuctemax (Esmann, Marsh, 2006;
Cornelius, 2008; Cornelius et al., 2015; Habeck et
al., 2015).

Perynsiiust aktuBHOCTH (hepMEHTOB, BCTPOCH-
HBIX B MeMOpaHBbI, IIPX 3TOM MOXET OBITh CBSI3aHA
C M3MEHEHMEM MUKPOBSI3KOCTM MeMOpaH, KOTO-
pas B CBOIO ouyepelb OOYCIOBIEHA COOEpPKAHM-
em HXK u ITHXK B cocraBe dochoaunuaion
(Biochemistry ..., 2002). Mopckue OpraHW3MbI
comepxat 6oibiioe koaudectso ITHXKK, ocobeH-
HO BBICOKOIIOJIMHEHACHIIEHHBIX KUPHBIX KUCJIOT:
BIIK u AT'K (Tocher, 2003; Murzina et al., 2020,
2022). Y pbIO OCHOBHBIMHU (PU3MOJTOTUIECKI aKTUB-
HeiMu [THXKK gBasiorcst apaxuaoHoBass KHMCIOTa
(20:4n-6) u e€ MeTabOJMYECKUI MpENIIeCTBEH-
auK — JIK, a taxcke DI1K n IT'K.

[ToBbIIeHNE ComepKaHUS TAaKUX (PU3MOTOTHYIE -
cku BaxxHbIX I[THXKK, kak JIK, OITK u AT'K, B xa-
Opax ropOyliM Npu OepeMelleHUU U3 MOPCKOM
YacTU 3CTyapusl B 30HY HepecTa COMPOBOXIAETCS
cHmxeHueM aktuBHocTu NKA. HekoTopblie naH-
HbIE TUTEPATYypPbl CBUIAETEIbCTBYIOT O MONABICHUN
aktuBHOCTU NKA mnpu yBeluuyeHUU KOJIWYECTBa
ITH2KK B cocTtaBe MeMOpaHHBIX TUNKUA0B (Ahmed,
Thomas, 1971). K MHKpOBSI3KOCTH JIMIIMIHOTO
OKPY>XE€HHUST YyBCTBUTEIbHBI TOJBKO T€ MeMOpaH-
Hble (hepMEHTHI, MPU PabdOTE KOTOPHIX MPOUCXO-
IUT udMeHeHue ux koHdopmauuu (Kang, Leaf,
1996). MeTonoM 3JEKTPOHHOTO ITapaMarHUTHOTO
pe3oHaHca MoKa3aHo BIMSHUE CIIMH-MEUEHbIX JIU-
MUI0B Ha KOHMOPMAIIMOHHYIO ITOABUXKHOCTD WJIN
Ha B3aumopeiictBue cyobenuHul, NKA (Esmann,
Marsh, 2006).

B cocraBe nunupoB xabp ropOylid M3 pPeKu
¥ IPUOPEXHOMN YacTH 3CTyapus Hapsiay C MOBbILIIE-
HueM dusnonorndecknn akTuBHBIX [THXKK (JIK,
OIIK u AI'K) oTMedeHO MOBBIILIEHHOE COAepXKaHNE
MAT u AT, a takxke TAI' (TombpKo y ropOymm u3
npecHoit Boael). MAI' u HAD saBastoTcs metabo-
JINYECKUMU TIPENIIeCTBeHHMKAMHU He TOJBKO IS
cunte3a TAI, HO W misg cuHTe3a (HOCHONUTTUIOB
(DC, dochaTnmmnsTaHodaMuH, (GochaTUINIXO-
muH) (Biochemistry ..., 2002). IToBbllIeHrEe YPOBHS
TAT' y ropOymn U3 IpecHO Bomabl Mpearoiaract
aKTHUBAILIMIO CUHTE3a 3TUX BBICOKOIHEPTETUUECKUX
JINTIAIOB, KOTOPBIE MOT'YT PacXOd0BaThCsl HA SHEP-
To€MKHE MPOLECChl, B TOM YKCJIe Ha TOAIepKaHue
BOIHO-COJIEBOTO OOMEHA M IBUTAaTEJbHYIO aKTUB-
HOCTb IPU MUTPALIMSIX PHIO.

TakuM obpa3oM, CHUXXKeHHE aKTUBHOCTM NKA
¥ W3MEHEHUE JUIIMAHOIO COCTaBa KJIETOYHBIX
MeMOpaH B xaOpax SIBJISIIOTCS MeXxaHU3MaMHU, T0-
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CPEICTBOM KOTOPBIX TOpOYIIIa amanTUPYeTCs K MU3-
MEHEHHUIO COJEHOCTU cpenbl. DPdeKTuBHAs OC-
MOpPETYJISILINS ITO3BOJISIET TOpOyIle ITOAIepKUBATh
OCMOTUYECKOE IIOCTOSIHCTBO BHYTPEHHEI Ccpembl
IIpY HEPECTOBOI MUTpAIlNM U3 MOPS B PEKy U pea-
JIN30BaTh PEIPOAYKTUBHYIO CTPATETHIO.

ONHAHCUPOBAHUE PABOTDLI

HccnenoBanue npoguHaHCUPOBAHO U3 CPEACTB TO-
CYIapCTBEHHOTO OIOMKeTa, BBIIEJCHHBIX IO Trocymap-
ctBeHHbIM 3aganusM KapHII PAH FMEN-2022—-0006
n FMEN-2022—-0007.
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CeBepHBIII MOPCKOII OKYHBb Sebastes borealis
(manee — OKyHb) pacmpocTpaHEH B CeBEpHOI 4a-
ctu TUXoro okeaHa OT TUXOOKEAHCKOTO ITOOEPEKbs
0-Ba XOHCIO U I0TO-BOCTOKA 0-Ba CaxajJuH BIOJb
OXOTOMOPCKOIro mobepexbsi 0-Ba XOKKaiigo, Tu-
XOOKeaHCKO# ctopoHbl Kypuibckux o-BoB 1 Boc-
TouHoil KamuaTku, AJleyTCKUX O-BOB, 3ajl. AJsic-
Ka, bpuranckoit Komym6uu, mratoB BammHrron
u Operon 10 OxHoit Kanudopunu Ha 40°46' ¢.11.,
BKJIIOYas akBaTopuio bepunrosa Mops (ToxpaHoB
u np., 2005). Hanbosee MHOTOYMCIEH B BOCTOYHOI
4yacTu 3ai. AJISICKa, I0ro-BOCTOUHO# yactu bepuH-
roBa mops, Ha xpeore IMupiioBa, y BocTouHoii
Kamuartku, Aneyrckux u Kypuibckux o-BoB (ITosy-
TOB U 1p., 1966; Manees, 1984). Bonbl y BOCTOUHOTO
nobepexnsi CaxanuHa BBUIY HU3KOM YMCIEHHOCTHU
OKYHSI pacCMaTpUBalIOT KaK “CTepUIIbHYIO” 00J1aCTh
BBICEJICHUSI, Kyla JUYUHKUA PBHIO, BBIMETHIBaEMEBIC
Yy BOCTOUHOTO ITo0Oepexkbss KaMuaTtkm, mepeHocsT-
¢ TEUCHUSIMU 4Yepe3 CEBEPOKYPUIbCKHE IIPOJIUBLI
(Orlov, 2001; Opnos, 2002; Orlov et al., 2020). Dko-
jorus Buga usydeHa ciabo (Manees, 2005), npen-
CTaBJICHHbIE B HACTOSIIEM COOOIIEHUU CBEICHUS
MOTYT UMETh ONpeneIEHHBIN HayIHBI MHTEPEC.

MATEPHUAJTI U METOAUKA

Marepuan TolydeH Ha pPbIOOJOBHOMN IIXyHE
“Kopan Crap” mnpu npombIciie YEpPHOro Iajuryca
Reinhardtius hippoglossoides B urone—asrycte 2008 T.
B BOIaX CEBEPO-BOCTOYHOM OKOHEYHOCTH 0-Ba Ca-
xanuH (55°17'=55°1" c.u1., 145°38'—145°23" B.11.) Ha
ryouHax 550—734 m. B xauecTBe opynuii 1oBa uc-
MOJIb30BaJIM JOHHBIE CETU C KalIpOHOBBIM CETHBIM
MOJIOTHOM HOPBEXCKOTO IIPOM3BOACTBA C s4eeit
115 x 115 mMm. BricoTa cetu 4.8 M, nnuHa 25—28 M.
B xaxnom mopsinke pacnonaraau 93—105 cereid.
Bcero Obuio BbICTaBACHO 59 MOPSIAKOB, IPOHOJI-
JKUTEJIPHOCTDh 3aCTOSI KOTOPBIX COCTaBsLia 4—8
(mpeumytectBeHHO 4—35) cyT. Tak Kak GuocTaTuc-
TUYECKYI0 MH(OpMaIMIO B MEePUO UCCAeTOBaAHUI
coOMpalii Ha IIPOMBICIOBOM CyIHE, a CeBEPHBII
MOPCKOM OKYHbB SIBJISIETCSI TOPOTOCTOSIIINM OO0BEK-
TOM, U3MEPSUIA TOJBKO JUTUHY Tena 1o CMutty (FL)
y 376 ocobeii, COCTaBUBIIMX MPUMEPHO TTOJIOBUHY
ynoBa. Jlyist onpeneneHus: Macchl ya0Ba OKYHS HC-
MOJIb30Ba/IM JaHHBIC OMOaHajIM3a 3TOr0 BUIA W3
BOJ Y CeBEpHBIX Kypuiabckux 0-BOB, ITOJyYeHHBIC
MpU MPOBEACHUU UCCIETOBAHMI Ha SITTOHCKOM IPO-
MbIcToBOoM cyaHe “Tomm-Mapy Ne 82”7 B aBrycTe—
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ceHTsI0pe 1994 1. (250 9K3.), utoHe—asrycre 1996 r.
(397 sKk3.) u aBrycre—okTs16pe 1997 1. (583 5K3.).
OKyHIO OIpeNnes€HHON IMHBI COOTBETCTBOBAJIA
CpelHsIsE Macca OKYHS TaKOi e IJIMHbBI U3 CeBEPO-
KYPUJILCKHUX BOI.

PE3VIJIBTATbI 1 OBCYKAEHHNE

OKyHU OBLIM OTMEUYEHHBI B ITOPSIIKE, BEICTABIICH-
HoM 26.07.2008 1. Ha ydyacTKe ¢ riyouHamu 612—
670 M (55°31'30" c.m., 143°26'42"—143°30'18" B.1.)
u BeiopanHoMm 01.08.2008 r. (puc. 1). Cyas o ¢pusu-
YEeCKOMY COCTOSIHUIO PbIO, B MOPSIAOK OHU IOIaJIN
HE3al0JIro 10 BBIOOPKU. B ynoBax ocTaJbHBIX BBI-
CTaBJICHHBIX ITOPSIIKOB OKYHb BCTpEYaICs COUMHIY-
HO, KaK ¥ BO BCEX CETHBIX ITOPSIIKAX, BBICTABJICHHBIX
B Bojgax IOro-Bocrounoro CaxajnuHa nmpu npoBee-
HUM, TI0 KpaitHeit mepe, 70 peiicoB, OpUEHTUPO-
BaHHBIX Ha JJIMHHOMNEPOro muroiiéka Sebastolobus
macrochir, B 1996—2012 rr. O eIMHUYHBIX CITydasx
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VJIOBOB OKYHSI B 3THX BOAaX B HECKOJIBKO COTEH KH-
JIOrpaMMOB Ha MOPSIA0K JOHHBIX ceTell paHee ObLIO
M3BECTHO TOJBKO HA OCHOBAaHMU YCTHBIX COOOIIE-
Huit (Opnos, 2002).

CeBepHBIIT MOPCKOM OKYHBb SIBIISIETCS HAanboIee
KPYITHBIM M3 MOPCKUX OKyHel, nocturas FL 120 cm
(HosukoB, 1974) u maccer 27.2 xr (Hixon et al.,
2014). OnuHa (FL) okyHe#t U3 BOO Y CeBepO-BOC-
TOYHOM OKOHEYHOCTH 0-Ba CaxaJMH BapbUpoOBasia
B nipenenax 34—87 (B cpenHeM 69.6 & 0.3) cm. B yio-
Be JoMuHUpoBaau ocoou FL 66.1—74.0 cm (69.7%).
B Kamuarckowm 3anuBe 1 y M. Appuka JIMHa OKYHS
13 TPaJOBbIX YIOBOB cocTanisiia 25—99 (B cpenHem
64.3) cM mpu BBICOKOI nosie puid amuHoit > 70 cMm
(35.8%) (Ynpuenko, Tapakanos, 2010), B bepuH-
rooM Mope — 20—95 cM 1npu JOMMHMPOBAHUU
pe16 FL 50—70 cm (Mownaxtuna, Tepentbes, 2011).
B ymoBax mOHHBIX ceTeli, BBICTABJICHHBIX B pa3-
JINYHBIX paiioHaX IMPUKAMUYATCKUX BOH, CPEIHSIS

Puc. 1. Yuactok MaccoBoil MOMMKM CEBEPHOIO MOPCKOTO OKYHSI Sebastes borealis (a) n 4acThb ceTH ¢ yJa0BOM (0): (+) — mopsiaku

TIOHHBIX ceTeil, (@) — MeCTO TOMMKH, (— — -) — U300aThl.
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FL oxkyHs BapbupoBaia ot 53.4 (Boabl y Komannop-
CKHUX OCTPOBOB) 10 67.7 (ABa4MHCKHWIA 3aJIMB) CM
(Tokpanos, [laBbinoB, 1998). B Hacrosiee Bpems
He CYIIEeCTBYET YHUBEPCAIbHONM METOIMKN HamEX-
HOTO OIIpeIe/IeHUsT BO3pacTa CEBEPHOIO MOPCKOTO
okyHs (OpmoB, Abpamos, 2001). Ecau opueHTH-
poBaTbCsl Ha pe3yJbTaThl MCCIeNOBaHUI Bo3pacTa
ocobeil aToro Buma M3 BOCTOUYHOKAMYATCKUX BOI
(Vnbuenko, Tapakanos, 2010), cormacHO KOTOPbIM
pBIOBI Ha IIITHAALIATOM TOMY >KM3HU JTOCTUTAIOT
FL 54.3, nBaguatoM — 66.8, nBaaars nsaToM — 75.5,
Tpuauatom — 84.6 cM, To OCHOBY phIO B Bomax pac-
CMaTpUBAeMOI0 paifoHa COCTAaBWIM OCOOM B BO3-
pacte 20—25 ner.

OKyHHU jaxe B paifoHax HauOOJIbIIEH BCTpevyae-
MOCTH JepXKaTcsd Ha paccTOSHUU He MeHee 50 M
JIpYr OT JIpyra, MpenrnoyuTast MSITKUe TPYHTbl — U
WU TajbKy, MepeMexXalolmecss BaJlyHaMu auame-
tpoM 0.5—4.0 m (Krieger, 1992; Krieger, Ito, 1999).
MIx BbICOKME YJIOBBI B IACCUBHBIX OpPYIUSIX JIOBa,
YCTAaHABJIMBAEMbIX CTAllMOHAPHO Ha JOBOJBHO
JUTTEIbHOE BpeMsI, MOTYT OBITh CBSI3aHbl JIMIIb
C aKTMBHBIM TiepeMellieHreM pbio (Opios, 2002).
B HameM ciydae ¢BSI3b MAaCCOBOI1 TIOMMKHM C aKTUB-
HBIM TIepeMelIeHUEM PbI0 KOCBEHHO MOATBEPXK/IA-
eTCsl TEM, YTO 3Ta IMOMMKA OblJla B €IMHCTBEHHOM
13 59 CEeTHBIX MOPSIAKOB, BHICTABJICHHBIX B TSUCHUE
1.5 Mec. HA OTHOCUTEJIBHO OIPAHMYEHHOM y4acTKe
npombicia. M 3TOT ydacTok ObLT Ui MUTPUPYIO-
IIUX PHIO TPAH3UTHBIM. YJIOB OKYHS B ITOPSIIKE CO-
ctaBus ~ 4500 kr. MI3BeCTHO, UTO BbIMET JUUYMHOK
OKYHSI B CeBEpPO-BOCTOYHOI yacTu THXOro okeaHa
npuxonutcst Ha MmapT—Maii (Conrath, 2017), a B 3a-

25 1

Joasa ocobeit, %

0 1y N N T
34 38 42 46

magHoM yacTu bepuHroBa Mopst — Ha arpenb—Mait
(K 10T0-BOCTOKY OT 0-Ba [IpnObII0Ba) 1 MIOHL—UIONH
(momBonHbIii xpeder Ilupimona (HoBukos, 1974)).
Ecnm cpokm BBIMETa JIMUMHOK OKYHSI B BOCTOYHO-
CaxaJMHCKUX M 3alagHOOepMHTOBOMOPCKMX BoAax
OMM3KM, MOXHO IIPEOIIOJIOXUTh, YTO ITOIABIIME
B CETHOII MOpPsIIOK PhIObI BO3Bpallla/IUCh C y4acT-
Ka BOCHPOM3BOIACTBA. Pa3MepHBbIil cOoCTaB OKYyHSI
aTOMy He mpotuBopeuyut (puc. 2). ComracHo pe-
3yJbTaTaM MCCJIENOBAHUM, B TUXOOKEAHCKUX BoAax
y ceBepHbIX Kypunbckux octpoBoB 1 'y FOro-Boc-
touHoit Kamuatku 50% caMIIOB M CaMOK OKYHSI
MOCTUTAIOT TOJIOBOM 3penocTu mpu FL 45—50 cMm
(OpnoB, Abpamos, 2001), y Boctrounoit KamuaTtkm —
COOTBETCTBEHHO 55—60 u 57—60 cM, B 3amamgHoO
yactu bepuHroBa Mops — cooTBeTCTBeHHO 50—55
u 55—-60 cm (Tokpanos, 1998), Bpuranckoii Ko-
aymoun — 45 cm (Westrheim, 1975), 3an. Ajsicka
(camxu) — 44.9 (McDermott, 1994) umu 49.4 cm
(Conrath, 2017). OpnoB 1 AdpamoB (2001) yka3biBa-
JIA, YTO 3peJible 0COOM TOMANaid B YIOBHI YKe IIpU
FL 30—35 cm, caemoBaTeNlbHO, JUTMHA TTIPOMEPEHHBIX
OKYHEIi B HallleM UCCIeI0BaHUU, B TOM YMCJIE 1 OCO-
oeii FL 34 cMm, yKa3bIBaeT Ha TO, UTO BCE OHU MOT-
JI1 OBITH ITOJIOBO3PENIBIMU. XapaKTep 3amyThIBaHUS
(oOBsTUEBaHNS ) OKYHEH B CETHOM MOJIOTHE (YacToTa
00bsIUeMBaHUS U JOKaau3alusi 00bsUeeHHBIX OCO-
Ocii B ero BepxHeit 4yacTu) Mpeanoaaraet, YTo phlobl
MOMAaJIM B OPyIKE JI0BA OMHOBPEMEHHO TP ITPOX0XK-
JIEHUY CTau BBICOKOI IJIOTHOCTH Ha BhICOTE 4.5 M OT
IPYHTa U OHU ObUTU U3 €€ HUXKHE yacTu.

YuureiBasi, ¢ OOHOM CTOPOHBI, OTCYTCTBUE MH-
(opMalu o BbIMETE JUUYMHOK OKYHEM B BoOaax

50 54 58 62 66 70 74 T8 82 86
FL, ecm

Puc. 2. Paszmepnblii coctaB (uimHa 1o CMuUtTy — FL) ceBepHOro MOpCKOTro OKYHsI Sebastes borealis Vi3 yioBa B Bofgax y CeBEpO-BOC-

TOYHOI okoHeuHocTH 0. CaxanuH, 01.08.2008 r.
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y Bocrounoro CaxanmHa, ¢ Ipyroil — MMeIOIINECS
CBEIEHUs O CpOKaX BBIMETa M MECTE MAacCOBOM I10-
MMKHU OKYHSI, MOXHO IPEIIOJ0XUTh, YTO CEBEpHEE
o-Ba CaxaJuH pacrojiaraeTcsl y4acTOK pa3MHOXKe-
HUS JTaHHOTO BUJA.
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[TpuBeneHbl pe3yabTaThl CPaBHUTENBHOTO UCCAET0BaHMS JeliKouuTapHoit hopMyibl jeiia Abramis brama,
obuTaloniero B UIBaHbKOBCKOM, YIIIMUCKOM M PrIOMHCKOM BogoxpaHUIMIax. Mexay oco0saMM Bcex UCCe-
JIOBaHHBIX BOAOXpAaHWIUILL B Tiepudepuryeckoil KpoBu, NpoHedpoce U cene3éHke 3apuKCupoBaHbl JOCTO-
BEpHBIE pa3INyus 110 COAEPKAHUIO MAIOYKOSASPHBIX HENTpoGmiIoB 1 303uHOPuUI0B. Hanbonee BhIcOKMIA
MHAEKC OOUJIMSI JIEMKOLIMTOB OTMEUEH Y Jiellleil YIIMUCKOTo BOTOXpaHUIUIIA.
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MBaHbKOBCKOE, Yrinmuckoe u PeiOMHCKOE BOIO-
XpaHWJINIIA OTHOCSTCS K OacceitHy BepxHeil Bonru.
OHM pa3iauyaloTcs 110 reorpaduuecKuM KOOPIUHA-
TaM, CpelHeil IyOuHe, CpeaqHeroa0Boi TeMIlepary-
pe BOIbI, TUAPOJOIrMYECKUM U TUAPOXUMUYECKUM
XapaKTepUCTUKaM, pa3HOo0Opa3uio (hJophl U (hayHbI
n napyrnM nokasatensm (Boara ..., 1978). OnuH u3
HanboJiee MHOTOYMCJICHHBIX BUIOB PBIO CeMeMCcTBa
kapnoBbIx (Cyprinidae) B BogoxpaHuauiuax Boi-
ro-Kacnuiickoro OacceitHa — neut Abramis brama,
KOTOpPBIIA MMeeT OOJIbIIIOE ITPOMBICTIOBOE 3HAUEHUE
(I'epacumoB u ap., 2018). Jlemr — TUMWYHBINA OeH-
Tohar, OCHOBY €TI0 IIMIIM COCTAaBJISTIOT OJIUTOXE-
Tl (Oligochaeta), xupoHomunbl (Chironomidae),
Menkue pakooOpasHbie (Crustacea), MOJUTIOCKU
(Mollusca) u npyrue opraHusMmsl (ATiaac ..., 2002).
M3meHeHus mokasareneit KpoBH Jiellla TOHKO OTpa-
XKaIOT MEPEMEHBI B OKPYXKAIOIIEH cpene, 3TO CBOM-
CTBO OOBSICHSIETCS BUIOOBOM CHELHM(MUIHOCTHIO
U TI0JIOKEeHUEeM Buia B Tpoduueckoit nenu (CaBu-
Ha, 2004). Beicokast YUCIIEHHOCTB JIEIa, €T0 BAXKHOE
MECTO B BKOCHCTEME BOTOEMOB 1 OTCYTCTBHE TTPOTSI-
SKEHHBIX MUTpaLIUii TTO3BOJISIIOT MCITOJIb30BaTh 3TOT
BUJ, pHIO B Ka4eCTBe YIOOHOTO OMOMHANKATOpPA TP
OCYIIECTBJIEHUHU IIpOrpaMM MOHUTOPHHTA.

Cpenu MeTOmoB OMOMHAMKAIIMM 0CO00E MECTO
3aHMMAIOT MCCJICNOBAHUS CUCTEMbI KPOBU, IPEI-
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CTaBJICHHO! TepudepruuecKoil KpoBbIO M OpraHa-
MU KPOBETBOPEHMSI, B KOTOPBIX KJIETKU ITPOXOMST
MyTh UHAWBUAYAJIHHOIO PAa3BUTUSI OT POTOHAYAIb-
HOM ctagny no craguu 3penocti (MBanoBa, 1983).
M3meHeHnsT moKasaTeneii CMCTeMBl KPOBU JEMOH-
CTPUPYIOT €€ BBICOKYIO UYBCTBUTEIHLHOCTh K BO3-
JIeficTBUIO (DAKTOPOB BHEIIIHE U BHYTpEeHHEl cpe-
JIbl, TIO3BOJISIIOT OLIEHUBATh KaK (DU3MOJIOTUYECKUIA
CTaTyc caMHUX PbIO, UX UMMYHOPEAKTUBHOCTb, TaK
U coctostHUe cpenansl ooutanus (Parish et al., 1986;
Scapigliati, 2013; MukpsikoB u ap., 2021). BaxkHerii-
11asl COCTaBJsdIoNIas 3TUX MCCIeA0BaHUI — ompe-
neneHue JiekouutapHoit popmyssl. [lpu ncnonb-
30BaHUM TOKa3aTejieil MMMYHUTETa B KauyecTBe
KpUTEpUsT 3I0POBbSI PHIO B IPaKTUKE PHIOOBOI-
CTBa, a TaKxXe UISl UHTErpaJIbHON XapaKTepUCTUKU
COCTOSTHMSI aKBaTOpUii HEOOXOAMMO HMEThb Mpel-
CTaBJIeHHE 00 MX BapuaOeIbHOCTU B €CTECTBEHHBIX
nonyisusax. B umeronieiics aureparype cBeneHus
0 COCTaBe U IPOLICHTHOM COAEPXKaHUU JIEKOIIUTOB
y JIelleit U3 BepXHEBOJDKCKMX BOTOXPAHWIMIIL B OC-
HOBHOM ITIOCBSIIIEHBI MCCIEI0BAaHUSIM PhIOMHCKOTO
BIXp. (DKoyornueckue mpoodiemsr ..., 2001; Jlamm-
poBa, 3abotkuHa, 2010; Jlamuposa, @népona, 2015;
3aboTtkuHa u 1p., 2018). Hamm pe3ynsraTsel B 1ajib-
HelleM MOXHO MCHOJIb30BaTh JJIS1 aHalu3a U Io-
CJIeAyIOIIEe OLIEHKU COCTOSIHUS 3M0POBbsI MOITYJIS -
1Y JIela U cpeabl OOUTaHMUSI.
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Lenb pabOTHI — M3yYNTh JICHKOLIMTAPHBINA COCTaB
nepueprIecKoil KpOBU U UMMYHOKOMITETEHTHBIX
OpraHoOB Jiellla, OOUTAIOIIETO B BOAOXPAHUJIMIIAX
BepxHeil Bonru.

MATEPUAJTI U METOINKA

ITonoBo3penbix ocoOeil Jiellla OTIaBIUBaIU
B aBrycre 2020 u 2021 rr. B UBaHbKOBCKOM U YT-
JqudyckoM, B uione 2021 r.— B PbIOMHCKOM BOmIO-
XpaHWINIIAX TOHHBIM TPajJoM ¢ 00pTa HayYHO-HC-
clieioBaTeNIbckoro cynHa “AkagemMuk TomuueB”.
M3 MBaHBKOBCKOTO BAXpP. HCCIETOBAHO 45 3K3.
(cpenneir mmHoi mo Cmwurty 34.06 £ 0.52 cm
U Maccoii 639.46 + 27.49 1), Yrmuckoro — 43 9K3.
(33.04 £+ 0.33 cMm, 610.15 £+ 19.80 1), PriOMHCKO-
ro — 12 sk3. (39.54 + 0.88 cm, 1054.16 + 78.62 7).
Ilocne n3mMepeHust IJIMHEI M MAcCHI TeJla U3 XBOCTO-
BOM BeHBbI 0cOOM OTOMpaau KpoBb. Kamio KpoBu
HAHOCUJIM Ha O0E3XMPEHHOE MPEIMETHOEe CTEKIIO,
nenanu Ma3ok. Ilociie BCKPBITHSI U3BJIEKaIM MPO-
Hedpoc U cene3eHKy. Ma3ku-oTrneyaTKy ToJIOBHOI
TMOYKM U CeJIe3EHKU Jeslaii CO cpe3a UCCaeayeMo-
ro opraHa. [y moay4eHMsI OTIIEYaTKOB OPraHOB,
HCCIIeayeMbIX Ha TeMOII033, Opajii HeOOJIbIIIOe KO-
JINYECTBO TKAHU M3 Pa3HbIX YacCTel MCCIEMyeMOIo
opraHa. [logydeHHBIN KycoyeK MPOMBIBaIU B (Qu-
310JIOrMYecKoM pactBope st peio (0.65%), ocy-
a1 ¢ MMpUMEHeHUEeM (QUIBTPOBaJbHOI Oymaru,
3aTeM I10 JIMHUU pa3pe3a MHOTOKPATHO MPUKJIIAIbI-
BaJin K TipeqMeTHOMY crekity (MBanosa, 1983). Io-
cJIe 3TOro IpemnapaThl BBHICYIIUBAIM, (PUKCUPOBAIN
B 96%-HOM 3TaHOJIe M OKpalMBaau no PoMaHOB-
ckoMmy—Im3e. MUKPOCKOITMYECKOE UCCIeTOBaHUE
Ma3KOB IPOBOAWIN IIOJ CBETOBBIM MUKPOCKOIIOM
Buomen-6IT1P1-®K ¢ ucnoiab3oBaHUEM UMMEPCH-
oHHOTO 0o0BekTHBa (yBenm. X100). B xkaxkxmom mpe-
napare aHanusuponann 200 1eiKOIUTOB, KOTOPhIE
UIeHTU(ULIMPOBAIU T0 Kiaccudukanuu KBaHo-
Boit (1983): MMMGOLUTHI, MOHOLIUMTHI, CETMEHTO-
W TaJIOYKOSACPHBIE HEUTPOMUIIBI, 303WMHO(UIIBI
u OnacTHHIE KIIeTKM. g ompemeiaeHUsT WHOEKCA
00MITHST TEMKOIIMTOB (YaCTOTHI BCTPEYAeMOCTH KJIe-
TOK 0eJ10it KpoBM) B Ma3Ke Trepudepruieckoit KpoBu
npocmarpuBanu 100 moseit 3peHus Ha pa3TuYHBIX
yJacTkax Ipernapata npu yseaundeHuu X 400. B ka-
JKIOM TI0JIe 3pEHUs TOACUYMTHIBAIM YMCIO BCTpE-
YEHHBIX JICIKOIIUTOB, IOJIyYeHHBIC JaHHBIE CYMMU-
poBanu u gemwty Ha 100, momydast cpemHee 9HCIio
B OJHOM Ti0Jie 3peHusi. MHaekc oOuaus aeikoLm-
TOB II03BOJISIET PETMCTPUPOBATh MHTEHCUBHOCTD
JIeiKorno33a 1 KOCBEHHO OLIEHHWBAaTh YPOBEHb CO-
JIepXKaHUsT JIEMKOLMTOB B eIUHUIE 00bEMa KPOBU
(Axnenko, Knumenkos, 2009).

BOITPOCHI UXTUOJIOTUN  Tom 64 Ne2 2024

CraTucTUYEeCKYI0 00pabOTKy pe3yJibTaToB IPO-
BOOMWJIM II0 CTaHOAPTHBIM ajropuTMaM, peau-
30BaHHBIM B IakeTe IIporpaMmm Statistica v6.0
C MCIIOJIb30BaHMEM f-TecTa. Pa3nmauns cuuranm 3Ha-
yuMbIMU T1pu p < 0.05.

PE3VIJIBTATDBI

[IpolleHTHOE COOTHOIIIEHUE JIEMKOIIUTOB B IIE-
pudepudeckoili KpoBU M MMMYHOKOMIIETEHTHBIX
OpraHax Jiellei U3 pa3HbIX BOJIOXPAHUJIUIL BEPXHEH
Bouru pasnuuanoce. B neiikouurapHoii ¢gpopmyiie
InddepeHINPOBAaHLI XapaKTepHbIe IS MCCIENO-
BaHHOrO Buaa Kjietku (MBaHoBa, 1983): numdbonu-
TBI, MOHOLIUTHI, HEUTPO-, 303MHOMUIIBI 1 OJIACTHEIS
¢opmnl (Tabauia). Y nccaenoBaHHBIX 0CO0ei 10
JmuMdouuTos coctaBuiia 80.45—91.51, MOHOLIUTOB —
2.68—5.45, neiitpodunos — 0.35—4.38, 303uHODU-
noB — 0.23—7.81 6aactHBIX opM KieTok — 0.72—
10.37%. Jlemn n3 PBIGMHCKOrO BAXp. JOCTOBEPHO
OTJIMYAJIMCH OT PBIO APYTrMX BOLOEMOB 0oJiee HU3-
KHM COfiep:KaHeM MaJIOYKOSIAe PHBIX HEUTPO(DUIOB
M 071aCTHBIX (DOPM KJIETOK U 0osiee BBICOKON moJieit
303UHOG(UIOB BO BCEX UCCIEAYEMbIX TKAHSIX U Op-
raHax. Y poi0 u3z MBaHbKOBCKOIrO BIXp. B nepude-
pUYECcKOi KpoBU 3a(pUKCHUPOBAHBI 3HAUYMMbBIE OTJIH-
sl KOJIMYeCTBa OJIACTHBIX (DOPM KJIETOK 1 HU3Kast
JOJIST 03MHOMUIIOB O CPABHEHUIO C OCOOSIMU M3
JIPYrux BOOJOEMOB.

Muaexkc o0uus 1eiKOLMTOB B IepudepudecKoi
KpoBu jema u3 UBaHBKOBCKOTO, YIIUucKoro u Poi-
OMHCKOI0 BOJOXPAHWJIMIL COCTABUJ COOTBETCTBEH-
HO 144.08 &+ 4.99, 151.44 + 8.66 u 138.34 + 9.70 en.
B MoJie 3peHusl. Boicokre 3HaueHus 3TOoro nokasa-
Tess y pbid M3 MBaHBKOBCKOIO M YIJIMUCKOTO BOAO-
XpaHWJIMII] COIJIaCyIOTCS C M0JIeil OJaCTHBIX KJIETOK
B TKAHSIX M OpraHax Jelei u3 aTux BOJOEMOB.

OBCYXIAEHUE

Tak kak KpoBb Jella uMeeT JUMMOUIHBIN Xa-
pakTep, OONBIIYI0 YacTh MMMYHOKOMIIETCHTHBIX
KJIETOK B KPOBHM M OpraHax COCTaBJISIIOT JUM@OL1-
Thl. JIMM@OLUTHI Y PHIO, KaK U Yy BCEX MO3BOHOUHBIX
JKMBOTHBIX, OTHOCSTCS K TPYIIle HauboJiee ObICTPO
pearupymoimx KJieTOK UMMYHHOI cucteMbl. OHU
OCYIIECTBIISIIOT (PYHKIIMU PACTIO3HABAHUS YYKEPOI-
HBIX TeJl, pa3pyllleHUsI aHTUTeHa, CUHTe3a aHTUTE,
00pa3oBaHMsl MPENIIECTBEHHUKOB aHTUTEJI000pa-
3YIOIIMX KJIETOK M KJIETOK MaMsITH, (pOpMUPOBAHUS
crneunuyeckoro UMMYHUTETa M aJanTaluuu pbio
K IMapa3uTaM U TOKcuuecKuM ¢akrtopaM (Mukpsi-
KoB u np., 2001; Scapigliati, 2013). dons aumdo-
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CYBOPOBA, TEPMAH

CooTHolIeHe JIEHKOIIUTOB B epruepruiIecKOil KpOBU, TOJIOBHOM TTOYKe U ceie3€HKe yelna Abramis brama 13 Bomo-
XpaHWInL BepxHeit Bosru, %

Bonoxpanunuie | Jlumbouutsl | MoHOLUTEL HHHeHTpOCbHHHCH D031HOGUITBI Bg)?;g;:;e
Ilepudepuueckast KpoBb
HBanbkoBckoe  [91.51 £ 0.56 [4.21 £0.37 1.45 £ 0.18 0.22+0.05 0.77 £ 0.12 1.80 £ 0.23
Yrnuuckoe 89.94+0.86 [3.95+0.35 1.36 £ 0.22 0.33£0.08 1.67 £ 0.32* 2.60 = 0.32%
Pri6unckoe 88.40 £2.29 |2.68 £0.48 0.31 £ 0.15%** 10.04 £ 0.04 7.81 £ 1.99%** 10.72 + 0.26% **
ITouka
HBanbkoBckoe |80.45+0.91 |[5.24 £0.40 3.31+£0.40 0.36 £0.11 0.23 +£0.07 10.37 £ 0.85
Yriuuckoe 80.50 £0.95 [4.46+0.52 [4.06=x0.39 0.32+0.08 0.75+0.16 9.58 £ 0.62
Pri6uHcKOE 84.12 £ 141 [5.45%0.60 1.20 £ 0.32*** | 0.08 £ 0.05 2.95 £0.76%** | 7.00 £ 0.65**
CeneséHka
MBanbkoBeckoe |89.08 £0.78 [3.87 £0.38 2.06 £ 0.30 0.25+0.08 0.57 £0.12 4.13 £ 0.46
Yruuckoe 89.00 £ 0.71 |3.01 £0.40 2.05+0.23 0.24 +0.07 0.31 £0.12 5.41 £0.48
Pri6unckoe 90.04 £ 1.57 |4.50£0.79 [0.58 £ 0.23* ** 0 2.12 £ 0.87%** 12.66 £ 0.42%*

IIpumeuanue. IS — manoukosinepurie, CH — cermeHTosiaepHbie. [IpuBeneHbl cpeaHMe 3HAYEHUS M CTaHIapTHasl OlIMOKa;*3Haue-
Hue noctoBepHO (p < 0.05) ommmuaetcs ot puid M3 UBaHBKOBCKOTO BIXP.,**TO 3Xe U3 YIIIMUCKOTO BOIOXPAHWIIUIIA.

LIUTOB BO BCEX MCCJICTOBAHHBIX TKAaHSX M OpraHax
Yy M3YUYEHHBIX O0COO€il Jiela COOTBETCTBYET HOpPME
IUISI BUA M HE OTIMYAETCS OT paHee IMOJydeHHBIX
naHHblx (MBanosa, 1983; Jlanuposa, ®néposa,
2015; 3aborkmHa 1 np., 2018; CyBoposa, I'epman,
2021). MOHOUUTHI — aKTUBHbBIE (paroLUThl KPOBU —
MOMIOLIAIOT MPOAYKTHI paclaga KJICTOK U TKaHEH,
MPUHUMAIOT YYacTHUe B PEryIsiliui UMMYHO- U Tpa-
HYJIONO033a, BIMSIOT Ha MUTPAllMOHHBIE CBOMCTBA
HelTpodmioB. CyliecTByeT MHEHIE O CITIOCOOHOCTH
MOHOLIMTOB MHAKTUBUPOBATh TOKCUHKI (2 KuTeHeBa
u ap., 1989). YeenuueHue B KpOBU KOJIUYECTBA MO-
HOIIUTOB CBMIIETEILCTBYET 00 YCUMJICHUN HECIIEIN-
¢punueckoii 3amuThl opraHu3ma. Hanbonrblee unc-
JIO KJIETOK 3TOTO TUIIA ObLIO 3a(hUKCUPOBAHO B TIPO-
Hedpoce uccaenoBaHHBIX JIelleli, TaK KaK UMEHHO
B IIOYKE OCYIIECTBIISIIOTCS BCE CTaIMM MMMYHHOTO
otBeTa y puid (MukpskoB, banadaHosa, 1979; Ky-
ThipeB U ap., 2011). ITo KoauyecTBy arpaHyjoLu-
TOB, MHULIMHUPYIOIIUX PeaKU MPUOOPETEHHOIO
MMMYHMTETa, B Ma3KaX KpOBU M Ma3Kax-oTmedaT-
KaxX OpraHoOB MeX]y 0COOSIMU 13 pa3HbIX BOTOEMOB
MOCTOBEPHBIX Pa3IWIMii HE OTMEYEHO. DTO MOXKET
CBHUIETEJILCTBOBATh O CTAOMJIIBHOM COCTOSIHUM MM-
MYHHOM 3allUTHI.

BaxxHy1o pob B peanmn3auny HeclieHu(puuecKoi
MMMYHHOI 3alllUThl BBITIOJNHSIIOT TPaHYJIOLUTHI

(MuxkpskoB, banabanosa, 1979; Poiit u np., 2000;
Havixbeck, Barreda, 2015; Jlanuposa, 3a00TKuHa,
2018). Hefitpodwibl harouuTupyoT 3apakeéHHbIE
KJICTKY TIPY IIEPBOM KOHTaKTe C HUMM WJIN paspy-
IIAIOT MX IyTEM BBIACIICHUS TOKCMYECKUX KMCIIO-
POIHBLIX MeTabOJUTOB. DO3MHOGWILI aacopoupy-
0T 1 pa3pyllaloT MHOTME TOKCUYECKUE MPOTYKTHI
0EJIKOBOI MpHUpPOAbI, B TOM YUCJIEe O0pa3ylolmecs
B IIpolieCCe€ MHTEHCUBHOIO MEXYTOYHOTO OOMEHa
(UBanos, Ilponuna, 2012). CaMbIM BBICOKHUM CO-
JIepXXaHUEM 203MHO(MUIOB BO BCEX HCCIEAYEMbBIX
TKaHSIX M OpraHax OTJIMYaJuCh Jelu u3 PriouH-
ckoro Baxp. Hanbonee BeposITHOI MPUUYMHOI BO3-
HUKHOBEHHUSI 303MHO(DUINM CUMTAIOT IapasuTap-
Hele nHBa3um (Lapirova, Zabotkina, 2018). Taxke
BBICOKYIO [TOJIO 303MHO(DUIOB (UKCUPYIOT MpU
aJUIepruyecKuX peaxkiysax opraHuima. Ponb amep-
T€HOB MOTYT UTPaTh BEIIECTBA, BBIACISIEMbIC I'ellb-
MWHTaMU, ¥ pa3nndHbie KceHoomotnku (I1IponnHa,
IIponun, 1988; Muxkpsikos u ap., 2001). Panee npu
HUCCIIEIOBAHUM BOJOEMOB CpeaHei u HuxHeit Boi-
' YCTAaHOBIIEHO, YTO Yy jelleii u3 KyiiOnleBcKoro,
Yebokcapckoro u T'OpbKOBCKOrO BOAOXpaHUJIMILL
B nnepu¢eprIecKoil KpOBHU AOJISI KJIIETOK 3TOrO THUIIA
coctaBuiia 3—4%, a y ocobeit u3 CapaToBCKOro —
< 1% (CyBoposa, I'epman, 2021; CyBopoBa u ap.,
2023). IloBbllieHUE coaepXaHUsI 203MHOMUIOB

BOITPOCBHI UXTUOJIOTMH  TtoMm 64 Ne2 2024



JEUKOLIMTAPHBIM COCTAB IEPUDEPUYECKON KPOBU 251

ObL10 3a(PMKCUPOBAHO Y 3apaXEHHBIX TPUIAHOCO-
mamu (Trypanosoma sp.) neuieit YIIM4ckoro Baxp.
(Lapirova, Zabotkina, 2018). ¥ nemeit u3 PriouH-
CKOTO BIXp. TOBBIIIEHHAs A0Js yKa3aHHBIX KJe-
TOK 3aUKCHpOBaHA B MMMYHOKOMIIETEHTHBIX
opraHax. AHaJIOTUYHbIE NTaHHBLIE ObUIM IIOJyYEHBI
panee y nemeii Caparosckoro Baxp. (CyBoposa,
TepmaHn, 2021), npuyéM y ocobeit 13 3Toro BogoéMa
3a(UKCUPOBAH BBICOKMI YPOBEHb 3apakEHHOCTHU
numno3ounamu Diplozoon paradoxum (Ky3ssMmaeBa
u ap., 2022). OgHoii U3 NpUYKUH MOBBILLIEHHON 1011
203MHO(UIOB Y nelleil PBIOMHCKOTO BAXP. MOXET
CITY>XUTh 00JIee BBICOKOE COAEpXKaHWE B JOHHBIX OT-
JIOXKEHUSIX CTOMKMX OPTraHWYECKMX 3arpsi3HSIOIIMIX
Belects (Kosznosckas, I'epmaHn, 1997; bpexoBckux
u ap., 2006; HemupoBckas u ap., 2009; [puropreBa
u ap., 2019). Dro comracyeTcsl ¢ UCCIeOOBaHUSIMU
aKTUBHOCTU 3TOKCUpe30pyGhUuH-O-neaTuna3bl —
(bepMeHTa, UIpamIIero KiIYeByl PoJib B TpaHC-
¢opmauumn opraHunyeckux coeaumHeHuin (FOpueH-
ko, 2019). IlonTBepxxaeHUEe 3TOrO MPEAOI0XKEHUS
CTAaBUT 3agadyy IOOIIOJHUTEIbHBIX HCCIIeIOBAHUI
u OoJiee THIATEJIBHOIO aHaJM3a AEHCTBUS HedTe-
MPOAYKTOB U MOJMAPOMAaTHUYECKUX YITIEBOIOPOIOB
Ha CTPYKTYPHO-(PYHKIIMOHATBHOE COCTOSTHUE KPO-
BETBOPHOIT 1 UMMYHHOI1 cucTeM pbi0. HeBbicokme
3HAUYCHUSI JOJIM TPAaHYJIOLUTOB Y JeIlel YIIIMICKO-
ro 1 MBaHbKOBCKOTO BONOXPaHWJIMUIL yKa3bIBaIOT
Ha HU3KYIO aKTUBHOCTb MEXaHM3MOB BPOXKIEHHOTO
UMMYHUTETa. BO3MOXHO, 3TO CBA3aHO C MEHBIIIUM
BO3IEHMCTBHEM HETaTUBHBIX (DaKTOPOB U JYUIIUMU
afarTAlliOHHBIMI BO3MOXHOCTSIMM MECTHBIX IIO-
NyJISIIUK Je1ma.

bnactHple ¢OpMBI KJIETOK, MOJOOHO TaKOBBIM
V BBICHINX MO3BOHOYHBIX, B IaJIbHEUIIIEM 3aMella-
10T 3peJible KJIETKU B TKaHSIX U OpraHaXx UMMYHHOI
cucteMbl. MIX mojist B JeMiKorpaMMe MCCIeI0BaH-
HBIX Jenieil coctasusieT 10 10%, 4TO COOTBETCTBY-
eT paHee TosydeHHBIM maHHBIM (MBanoBa, 1983;
CyBopoBa, I'epman, 2021; CyBopoBa u np., 2023).
HawubGonrbiiee comepxxaHue OJacTHBIX (GopM B Iie-
pudepudeckoii KpoBu 3a(pUKCHUPOBAHO Y pbIO U3
Yrmuckoro Baxp. DTo corjacyeTcs co 3HaueHUeM
MHIEKCA OOWINS JIEMKOLIUTOB.

3AKJTIOYEHUWE

V uccnenoBaHHbIX Jemeilr MBaHBKOBCKOTO, YT-
JIMYCKOTO 1 PHIOMHCKOro BOIOXpaHUWJIUIL B MEpU-
(epuyeckoil KpOBM U MMMYHOKOMITETEHTHBIX Op-
raHax BbISIBJICHBI Mpeo0sagaHue arpaHyaoLMTOB
¥ HU3Kas J0J1s1 TpaHyIouuToB. [IpotieHTHOE conmep-
JKaHUE OTIEJIbHBIX ITYJ0B JICHKOLIUTOB 3aBUCENIO OT
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BUAA MUCCIEAYeMOIl TKAHM W BapbUpOBAJIO B 3aBU-
CUMOCTHU OT MECTa BbLJIOBA PhIObI. 3a(hUKCUPOBAHBI
NIOCTOBEPHBIE pPa3IUUMsI MEXIY OCOOSIMM HCCle-
JMIOBAaHHBIX BOJOXPAHWJIMIIL 10 COAEPXKAHMIO B IIe-
pudepudeckoil KpoBu, MpoHedpoce N celle3EHKe
MAJIOYKOSIAEPHBIX HENTPO(PUIOB U 303MHODUIOB.
ITokazarenu neiikorpamm jeleil PbrIOMHCKOIrO
BIXP. CBUIETEIbCTBYIOT O 00Jice BBICOKOM YpPOB-
HE HaIpSKEHHOCTU BPOXIAEHHOIO HMMMYHUTETA,
OTpaxXkalolllero COBOKYIHYIO esITeJIbHOCTh BCeX
(PYHKIIMOHAJIBHBIX CTPYKTYP MMMYHHOI CHCTEMBbI
Ha YpOBHE 1I€JIOCTHOTO OpraHM3Ma I10 YCTOMYMBO-
CTU PbIO K BO30OYAUTENISIM MH(EKLIMOHHBIX U MHBA-
3UOHHBIX Oosie3Heil (MukpsikoB, 1991). Haubonee
BBICOKOE 3HayeHHe WMHAeKca OOWIIUS JEHKOLUTOB
OTMeUYeHO Yy Jeleit Yrmuckoro Baxp. OOHapyKeH-
HbIE pa3INyMsl UCCIIeAyeMbIX IT0Ka3aTesieil y peid 13
Ppa3HBIX BOOOXPAHWIMIL, BEPOSITHO, OOYCIOBJICHBI
BIMSTHAEM Pa3IMYHBIX 9KOJIOTMISCKUX (haKTOPOB.
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