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Pomsr Lycenchelys u Lycodapus — kpymHbie pomst oacemetiicta Lycodinae
n cemeiictBa Zoarcidae (59 m 13 BuIoB, coorBeTcTBeHHO) (Anderson, 1994;
Anderson, Fedorov, 2004; Machida, Hashimoto, 2002; Matallanas, 2009a, b,
2010). Lycenchelys o6iagaer cambiM OOIIMPHBIM apeaioM B MOAOTPsiae Zoar-
coidei. OH BcTpeyaercsi B JaIbHEBOCTOYHBIX MOPSX PoccuM, ¢ OKCaHWYECKOM
ctopons! Snonckoro u Kypunsckoro apxumnenaro, Kamuarku, Komannopckux
1 AJIEYTCKHX OCTPOBOB, BIOJIb TUXOOKEAHCKOro nobdepexbs CeepHoii u FOx-
HOW AMepuKH, y To0epexbsi AHTApKTH/IbI, B CEBEPHON ATIaHTHKE M MpUIIekKa-
mux aksatopusix IlomspHoro Gacceiina; JBa M30JIMPOBAHHBIX ydacTKa apeasa
pacnonoxkensl Bokpyr Hooit 3erxananu n o. Keprenen. Pacnpocrpanenne Ly-
codapus coemanaet ¢ apeasoM Lycenchelys Tonbko B ceBepHOI U FXKHOI YacTh
Tuxoro okeaHa u 'y AHTapKTH[IBL, HO €r0o HeT B ATianTuke, [lonsiprom OacceiiHe
n Maauiickom okeane (Anderson, 1994).

[IpencraBurenn o0OWMX pPONOB — OOWTATENH OONBIINX TIyOMH Oarmann
u abuccanmn Mopeil W OKeaHOB, Bemymme Mesomenarmdeckuit (Lycodapus)
i npuponnsiii (Lycenchelys) oGpas sxusuu. B pome Lycenchelys seimenstor
2 Tpynmsl BUAOB (KU3HEHHBIC (POPMBI) 110 TOPU3OHTAM OOMTAHUSA: OaTHAIBHYIO
(ryounst 800—1500 m) u abuccanphyro (3120-4070 m). Xotst 3tu hopmbI pas-
JMYAIOTCS HEKOTOPhIMU MOp(doTorHueckuMu mpusHakamu, B poae Lycenchelys
MUMEIOTCSI TTPOMEKYTOYHBIE BUJIBI 110 ITyOMHE OOMTaHUs U MOP(OIOrHYecKuM
ocobernHoctssM (AHgpusnies, 1955; denopos, Anmpusies, 1993; Anderson,
Fedorov, 2004). HenaBro Obuu omucanbl 2 HOBbIX Buna — Lycenchelys fedo-
rovi (Anderson, Balanov, 2000) u L. tohokuensis (Anderson, Imamura, 2000),
0e3 OPIOIMIHBIX TUIABHUKOB, YTO SBIACTCS MCKIIFOYEHHUEM B POJIC, BCE OCTAJIbHEIC
BHJBI KOTOPOTO O0NIQal0T STHMH TUTaBHUKaMU. [10100HbIC KU3HEHHBIE (POPMBI
M3BECTHHI U B pome Lycodapus, y KoToporo BBIIEISIOT KOPOTKO- W [UTHHHOTHI-
YUHKOBBIE TPYTIEI BUAOB, PA3INYAONINECS pa3MepaMy U KOHPHUTyparmei a-
OCpHBIX THIYMHOK, a TAK)KE 0COOEHHOCTSIMH CEHCMOCEHCOPHON CHCTEMBI TOJIOBBI
(Peden, Anderson, 1978).
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dutoreHeTHYECKUE OTHOLICHUS U MONIOKEeHHE B cucteMe nojcem. Lycodinae
ponos Lycenchelys u Lycodapus ocratorcst HeonpeeneHHbBIMHA. AHIEPCOH (An-
derson, 1994) B peBusun cem. Zoarcidae ue obcyxmaer ¢duorennro Lycenchelys
n3-3a OTCYTCTBHA HAACKHBIX MOp(bOHOFI/IquKI/IX TIPU3HAKOB, HE TOABEPKECHHBIX
napajuiebHOM H3MEHYMBOCTH, HO OTMEYAeT ero 6im30c¢Th K poxam Derepodichthys
u Taranetzella. Lycodapus stot aBrop commkaeT ¢ pogom Lycogrammoides u3 rpyn-
bl «Bothrocaray, BKITroUaroIied, KpoMme yrmoMsHyThIX, pox Bothrocarina. B oany
kiany ¢ Bothrocara sxirouaer pon Lycodapus Maraiuianac (Matallanas, 2010), Ho
o0bemuHseT 00a 3TH Pojia Ha CIIeIyoIeM dTarne auBepreHuuu ¢ Lycenchelys.

B cBoeit Cucreme pei6 xopnan (uut. mo: Jordan, 1963) BeImennia MOHOTH-
nmueckoe cemeiictBo Lycodapodidae B cocraBe otpsima Zoarciformes, 4To npu-
v Aaapusmes (1939), bepr (1940) u JTuan6epr (1971). Hanporus, [IMuar
(1950) mmst poma Lycodapus ycranosmn mogcem. Lycodapodinae B coctase cem.
Zoarcidae, ormeruB, uto Lycodapus 6mm3ok x poxay Lycogramma (= Bothro-
cara) moxaceM. Lycogramminae, HO OTJIMYAeTCsl OT IOCIEIHEr0 OTCYTCTBHEM
YeIIyH ¥ IPUKPEIUICHHBIMU K HCTMYCY jkabepHBIME miepernonkamu’. Toiormmma
(Toyoshima, 1985) ornec Lycodapus x moxcem. Bothrocarinae Bmecte ¢ poza-
mu Lycogrammoides u Melanostigma. B oTHoIIeHHH TPHHAUICKHOCTH POja
Lycenchelys k moxcem. Lycodinae MHeHMe BceX MEpEUHCICHHBIX aBTOPOB CO-
Bragano. C BKIIOUCHHEM 000UX poioB B cocTaB mojaceM. Lycodinae (Anderson,
1994) cormacumuck u coppemennsie uccinenorarenu (Illetiko, ®enopos, 2000;
Fedorov, 2004; Anderson, Fedorov, 2004; Matallanas, 2010).

B nanHO# paboTe BriepBbIe UCCIIEA0BAHA H3MEHUYMBOCTh HYKJICOTHIHBIX 10~
crnenoBarenbHoctei reHoB COI, muroxpoma b, 16S pPHK mMuTtoxoHmpuansHO#
JHK u rena RNF213 simeproit IHK pozxos Lycenchelys u Lycodapus ¢ tiensio
OIIpe/iesieH sl UX IMOJIOKEeHUsI B cucTeMe cemeiictBa Zoarcidae. s atoro uc-
TT0JIE30BaHbI TIPEICTABUTENHN |8 BUIOB OB IIOTOBHIHBIX PBIO 13 4 IMTOICEeMENCTB
u 2 ceMmeiicTB nonotpsiaa Zoarcoidei; Takke npusiedeHsl ganHble 13 GenBank
o reny COI mt/THK 14 Bunoe noacem. Lycodinae; BHemIHss rpymina — CTaBpH-
na Trachurus trachurus (Carangidae, Perciformes). ®dunoreneTnyeckuii ananus
MIPOBEZICH ¢ oMoInkio mporpamMm Modeltest v3.7 u MrBayes v.3.1.2.

JlaHHBIE CpPaBHUTENILHOTO aHallM3a HYKJICOTHIHBIX I10CIIENIOBATEIbHOCTEN
mt/IHK moxcem. Lycodinae mokaseiBarot, uto Lycodapus Gmuke Bcero K pomy
Bothrocara — 3Hauenue nmuBepreHumm mexay Humu 4.5 %. Lycodapus taroke
cxolieH co Bceit rpymmoit «Lycogramminae» (pomst Lycogrammoides, Bothro-
cara, Allolepis, Bothrocarhichthys), poxom Lycodes u B uenom ¢ mozacem. Lyco-
dinae — cpenamit ypoBeHs pasmiunii 4.9 % Bo Beex Tpex ciydasx. [lomydeHHsie
MOJIEKYJSIPHO-TEHETUYECKHE IAHHBIE COBIA/IAIOT C Pe3yJIbTaTaMy CPAaBHUTEIILHO-
Mopomorugeckoro uccaenoanus (Anderson, 1994) n moaTBEpKAAOT POICTBO
poma Lycodapus ¢ rpymmoii «Bothrocara». Ho, B omiinume ot (hraoreHeTHaecKon
cxeMbl AHzepcona, Lycodapus makcumansHo auddepeHuuposan ot poaa Lyco-
grammoides (5.4-5.7 %). YpoBenb auBeprenimu Mexay MTJHK «UTMHHOTHI-

! Toncem. Lycogramminae sxBuBanenTHo rpymnmne «Bothrocara» B nonumanuu Anaepcona [1].
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quHKOBOTOM L. fierasfer n «kopotkorsramnakoBoro» L. mandibularis vebonsmoii —
2.5 %, 9TO COOTBETCTBYET YPOBHIO OTIIMUMI MEX/Ty OOBIYHBIMHU BHAMH B ITOACEM.
Lycodinae, marprmep, B pore Lycodes (Pamuenko u mip., 2009). HeonpeeneHubIi
110 Buza Lycodapus sp. Gimke K «IJIMHHOTBIYUHKOBOMY» L. fierasfer.

VYposens quBepreniu Meskay Lycodapus u Lycenchelys cyiiectsento 60ib-
1re, onu oTiaryarorcst Ha 7.1 %. Lycenchelys ropasno cunbree auddepenimpo-
BaH OT OCTaIbHBIX pooB mojaceM. Lycodinae: Lycenchelys / Bothrocara — 6.8 %,
Lycenchelys / Lycodes — 7.1 %, Lycenchelys / Allolepis — 7.8 %, Lycenchelys / Bo-
throcarhichthys — 7.9 %, Lycenchelys / Lycogrammoides — 8 %. [1pu cpaBHeHUH
¢ IpEeACTaBUTEISIMHE Jpyrux noacemeiicts Lycodapus u Lycenchelys okazamice
6mmxe Beero K Lycozoarces regani (mozpceM. Lycozoarcinae) — 3Ha4eHUsI TUBEp-
reniuu MTAHK B cpennem 8.2 u 9.1 %, cooTBeTcTBEHHO. MaKCUMaNIbHO OTIIH-
vatorcst Lycodapus u Lycenchelys or Davidijordania lacertina (mogcem. Gym-
nelinae) — 11.8 u 11 %; B memom orenku auBeprentmu Lycodapus u Lycenchelys
ot mogcem. Gymnelinae — 10.4 % u 10.6 %. I'enernueckue ommnuns Lycodapus
u Lycenchelys ot moncem. Zoarcinae —10.6 % u 10 %.

Brnmskoponcteennsie cBsa3u Lycodapus ¢ rpymmoit «Lycogramminaey mof-
TBEPKAAIOT Pe3yNIbTaThl aHaMK3a siiepHoro rena RNF213 — nuBeprennus Mexty
numu orenena B 0.5 %. Lycodapus ornuuaercst ot poxa Lycodes va 0.9 %, or
Bcero nojceM. Lycodinae Ha 0.6 %. CpaBHEeHHE C IPYTHMH MOACEMEHCTBAMH 110
reny RNF213 noxkasano cieayromiee: Lycodapus / Gymnelinae — 1.4 %, Lycoda-
pus / Zoarcinae — 1.7 %, Lycodapus / Lycozoarcinae — 1.8 %.

Ha puc. 1 nokazano ¢uiroreHeTHIecKoe E€peBO, MOCTPOCHHOE TI0 JTaHHBIM
o mt/IHK. Makpoxmactep moacem. Lycodinae dopmupyeTcst Takum 00pazom:
rarIoTUIBl Tpymmel «Lycogramminae» u poma Lycodapus ob6pasyror oOmurmit
KJIacTep, ¢ KOTOPBIM 0ObenuHseTCs CHavyana L. raridens, 3atem L. crotalinus.
K Makpoknactepy Lycodinae mociemoBaTeIbHO MPHUCOEANHSIIOTCS TarIOTUIIBI
nozceM. Lycozoarcinae, Zoarcinae u Gymnelinae. Otmerum nonoxenue Lycoda-
puS Sp., KOTOPBII OKa3aJiCs B OHOM MHUKPOKJIACTEPE C «KOPOTKOTBIYMHKOBBIM»
L. mandibularis, xotst ypoBeHb AUBEpPTeHIMN MEeX Ty HUMHE (2.5 %) Gomblie, 4em
C «UTMHHOTBHIYUHKOBBIMY L. fierasfer (2.1 %).

Kouduryparnus puinoreHeTHYCCKOTO AepeBa, MoryueHHOro mo reny RNF213
(puc. 2), otmvaercst oT cTpyKTyphl aepesa mo MmtIHK?. L. regani (Lycozoarci-
nae) 3aHMMAaeT BHEIIHIOIO MTO3HMIHUIO 110 OTHOIICHHIO K JIPYTUM I10JceMeiicTBaM
Zoarcidae, kak u B cxeme AHzaepcona (Anderson, 1994). Bunsr Lycodapus ue
obpasyrot cBoero kiactepa — L. fierasfer u L. mandibularis oobsequnsitores ¢
rpymmoit «Lycogramminae» u Lycodes raridens u paBHoymaneHs! oT HUX, a Ly-
codapus Sp. HaXOAMUTCs BO BHELIHEM IIOJI0KSHUH OT OCTaIbHBIX IPEICTABUTENICH
moaceM. Lycodinae. Tem He MeHee, ¢ummoreHeTndeckmii anaim3 rena RNF213
MoaTBEp XK aaeT Ou3Koe poacTBo poxa Lycodapus ¢ rpymmoit «Lycogramminaey,
BXOJISILIIMX B COCTAB OJIHOTO KJIacTepa.

2TTo TeXHHYECKUM IIPHYHHAM HaM HE y/al0Ch MOJIYYHTh HyKJICOTH/IHBIEC ITOCIEI0BATEIbHOCTH reHa
RNF213 pona Lycenchelis.
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Puc. 1. Batiecosckoe 0epego 2aniomunos makconog Zoarcoidei no OaQHHbIM 0 HYK1eo-

mMuoHwIX nociedosamenvrhocmsax eenos COL yumoxpoma b, 16S pPHK mm/[HK. Yucra

6 OCHOBAHUAX KIlAcmepos (8 %) — oyenku yemouuugocmu Y3106 eemenenutl 6 50%-Huvix
6aileco8CKUX KOHCEHCYCHBIX 0ePesbsiX

Tononorust aepesa (puc. 3), pekoHCTpyHpoBaHHOTO Ha ocHoBe reHa COI
Mt/IHK ¢ npusnedennem nanubix u3 GenBank mo apyrum TakcoHam mojceMm.
Lycodinae, B menoM cxojHa C MpeACTaBICHHON Ha pHC. 1, 32 MCKIIOYEHHEM
MOJIOKEHUST HEKOTOPhIX rpymm B mojaceM. Lycodinae. Buasr Lycodapus o6pa-
3yIOT OTIENIbHBIN KIIacTep: «KOPOTKOThIUMHKOBBIE» L. leptus, L. endemoscotus
u L. mandibularis oobenunsitorest ¢ L. Sp., kK HUM TPUCOSTHUHSIOTCS «JTHHHO-
TBIYMHKOBBINY L. fierasfer u «kopoTKOTHIUHHKOBBII» L. pachysoma. k kiacrepy
poma Lycodapus BHauame MpHCOEIMHSETCS MHKpOKIAcTep pomoe Lycogram-
moides u Bothrocarhichthys, sarem mukpoxmactep Bothrocara w Allolepis
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W IPUMKHYBIIHHA K HuM Lycodes. Creyrommii KpymHbIA KiaacTtep moaceM. Ly-
codinae o6pasoBan Buaamu poma Lycenchelys u pomoB, HacesIFOIIMX B OCHOB-
HOM MOps U okeaHbl FO>KHOTO moJymapus. B 9TOM KJIacTepe SIBHO IPOCIISKH-
BAaeTCs CBSA3b POACTBEHHBIX OTHOLICHUH MEXIY BHIAMH C UX reorpaduieckum
pacmpoctpaneaneM. O60co0IeHHBIN MUKpOKITacTep GopmupytoT L. crotalinus
u L. camchatica, oGuraroriue B ceBepo-BOCTOYHOM yacT THXOro OKeaHa.

gg [~ Lycogrammeides schmidi (910)

_Lm-cmmmmwstm
Rothrocara soldetovi {394)

?s-l'—mo:qmmmmm]
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“ . . B g § § +
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oz

Puc. 2. batiecosckoe depeso maxcorog Zoarcoidei no OaHHbIM 0 HYKAeOMUOHbIX NOCTe-
ooeamenvrocmsx eena RNF213

OTnenbHBIM MUKPOKIacTep 00pa3yroT 2 3HAEMHYHBIX BUJa MarenaaHoBoi
npoBuHImy — Austrolycus laticinctus u lluocoetes fimbriatus, sxuByuuie y 6epe-
roB Uunu u ApreHTuHbl. B 0THOM MHKpOKIacTepe OKa3aluCh TaKHe aHTapKTHU-
gyeckue dHIeMbI, kak Ophthalmolycus amberensis u Lycodichthys antarcticus,
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0.0z

Puc. 3. Batiecosckoe 0epego 2aniomunos makconog Zoarcoidei no OaQHHbIM 0 HYK1e0-
muonwix nociedosamenvrocmsix eena COI mm/[HK
a taroke Lycenchelys aratrirostris u L. tristichodon. K mocieanum npumbikaet
Pachycara lepinium u3 Box ceBepo-BocTouHO# yacTi THXOTO OKeaHa; HO CIemy-
€T YUuTHIBATH, uTO poj Pachycara umeer nmpoxoe pacrnpocrpanenue B FOxHOM
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MOJTYIIIAPHH, €TO OT/ENbHBIC BUIBI BCTPEYAIOTCS U Y MOOEPEk bsi AHTAPKTH/IBI.
U3 3T0ii cxeMbI BBIIaaeT asiCKAUHCKO-Kamundopuuiickuii Lycenchelys jordani,
3aHUMAIOIINI BHEIIHIOO TIO3UIIHIO TI0 OTHOIICHHIO K «aHTAPKTHIECKIM» TaKCO-
nam. Bo3moxkHo, pacrionokenne BunoB Lycenchelys B pasubix Mukpokiactepax
OTpa)kaeT HBOITIOLHMIO POJIa, OT/EIbHBIE BUJIbI KOTOPOTO BO3HHUKIIM HIIU B CEBEPO-
BOCTOUHON yacT THXOro okeaHa WIH y MOOepekbs AHTapKTUABL. YYHUTHIBAs
BEChbMa BBICOKYIO MOP(OJIOrHYECKYIO H3MEHUYUBOCTE posa Lycenchelys (Auapu-
stmeB, 1955; denopos, Auapusines, 1993; Anderson, 1994; Anderson, Balanov,
2000; Anderson, Imamura, 2002), Helb3sl UCKIFOYUTh €T0 TAKCOHOMHYCCKYIO
HEOHOPOTHOCTH. B YACTHOCTH, YPOBEHb TUBEPTCHITIH MEKIY aHTAPKTUICCKIM
L. aratrirostris u ceBepo-BocTouHO-THXOOKeaHckumu L. crotalinus u L. eam-
chatica cocrasnsier 7.2 u 7 %, 4TO COOTBETCTBYET PA3IUUYHUAM MEWKILY IPYTHMHU
pomamu mozrceM. Lycodinae.
Pab6ota BemonaeHa npu noanepxkke rpanta POOU Ne 11-04-00004.
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