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BriepBhIe MpOBeAEHO CpaBHEHYE MAJIOPOTHIX KOPIOIIEK SITOHCKOM Hypomesus nipponensis McAllister, 1963,
oObIKHOBeHHOM H. olidus (Pallas, 1814) u mopckoii H. japonicus (Brevoort, 1856), a Tak:ke 3y6aToii KOPIOLLI-
ku Osmerus dentex Steindachner et Kner, 1870 ¢ ucrionb3oBaHreM nqucriepcuu QIIyKTyUPYIOIIeid acCuMMeT-
pun, Kod3dduiimeHTa Bapualuy U CPpeaIHMX 3HaUYeHUI npu3HakoB. Hanbomrblneil cyMMoi nucnepcuii mo
BCEM MpH3HaKaM XapaKTepu3oBajach 3y0aTasi KOpIolllKa, a HAMMEHbIIIel — MOpcKasl KOpIollika, 4YTo, o4e-
BUIHO, CBSI3aHO ¢ 0OoJiee CTAOMJIBHBIMU YCIOBUSMHU SMOPHUOHAIBHOIO M paHHETO MOCTAIMOPHOHAIBHOTO
pa3BuTus nocienHei. SImoHckast 1 0OBIKHOBEHHAs! KOPIOILIIKM CXOXU 110 KO3 dhureHraM Bapruaium Beex
pU3HAKOB. JIJ1s1 3y0aToii KOPIOIIKM OTMeUeHa MaKCHUMaJlbHasi CyMMa KO3 OUIIMEeHTOB Bapualny I10 BCeM
MpU3HaKaM, a IJIsi MOPCKOI KOPIOIIKY — MUHUMAaJIbHAS, YTO MOXKET TOBOPUTh O €€ OTHOCUTEIBbHON MOp-
doornyeckoii cTabOMIBHOCTU B apease. bonbliras n3aMeHIYNBOCTh KOPIOIIEK, HEPECTSIINXCS B IIPECHOMI
BOJIE, XOPOIIIO coracyeTcs ¢ 3akimoueHrueM [.B. Hukonbckoro ¢ coaBropamu (1976) o TOM, 4TO U3MEHYM -
BOCTb IIPM3HAKOB Y TPECHOBOMHBIX PBIO BHIIIE, YeM y MOpCKMX. 1o cpemHUM 3HaUYeHUSIM MPU3HAKOB Ye-
ThIpE BUA KOPIOIIEK Pa3JIMYaloTCsI TOJIBKO T10 YMCITY Jiydeil B IPyIHBIX IUIABHUKAX, TPYU 3TOM MUHUMAaJTb-
HOe 3HaYeHME XapaKTepHO ISl OOBIKHOBEHHOM KOPIOLIKM, 8 MAKCUMAaIbHOE — JIJIsI MOPCKO. MUHUMAaITh-
HOE YMCJI0 OTJIUYMIl OT APYTrMX BUOOB OTMEUYEHO y SIMOHCKOM (24) M OOBIKHOBEHHO# (26) KOpIollek, a
MaKcuMalibHoOe (28) — y MOpPCKOI 1 3y0aToi KOPIOIIeK.

Karoueswie crosa: manopotsle Koproiiku, Hypomesus, Osmerus, GIyKTyupylolas aCuMMeTpust, Koahbuim-

C€HT Bapualu, UBMCHYHUBOCTb
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Majsopotele Koproomku poxa Hypomesus Gill.,
1862 oGuTaloT B ceBepHOIl yactTu TuUXOro okeaHa, a
TaK>Ke BIIOJIb apKTUYECKOTO Mmodepexkbst Azuu u Ce-
BEpHOU AMEpUKH, HACEIISIST IPUOPEKHBIC BOIKI, pe-
KM ¥ o3epa. B poccuiickux Bogax oOMTaoT TpU BUIA
MaJIOpOThIX KopromieK. SImoHckass malopoTtast Ko-
promika H. nipponensis McAllister, 1963 nipencrasie-
Ha TIPOXOAHON M XWjioit ¢popmamu. BcTpeyaercs B
AnoHCKOM MOpe — OT HU30BbEB p. AMYp 110 AroHnun
n CesepHoit Kopen, B OXOTCKOM MOpe — y BOCTOY-
Horo CaxanmHa M [0XHBIX KypuiabCKmx oCTpoOBOB
(KimrokanoB, 1966; I'punienko, 2002; Atnac ..., 2003;
Saruwatari et al., 1997), a TakXe B CeBepHBIX 3aJIMBax
Kentoro mopst (Chan-xin et al., 1987). OOBIKHOBEH-
Hast Mayiopotas Kopiowmka H. olidus (Pallas, 1814),
MMeEIoIIasi IPOXOIHYIO U XKUIyI0 (pOpMBI, HACEIISIET
o3epa, peKu 1 oIIpeCHeHHbIe yaacTKu Mopeii. Ee ape-
aJl OXBaThIBAET CEBEPHYIO YacTh THUXOro okeaHa: Ha
IOT JIO YCThsI p. AMTIY (46° C.111.) TT0 a31MaTCKOMY nobe-
pexnio u 1o p. Korrep mo aMmepukaHcKoMy Imooepe-
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xkb10 (Kmokanos, 1966; Illeanko, 2001; I'puiieHKoO,
2002; Hamada, 1961; Romanov, 2017). K ceBepy ot
bepunroBa nposiuBa H. olidus BcTpedaeTcst Ha BO-
CTOK A0 p. MakkeH3u, Ha 3amag — no OacceiiHa p.
Anazest (JIpssruH, 1933), HalineHa Takxke B 03. Kpyr-
Joe Hemaneko oT Kapckoii ryosr (MBaHoBa, 1952) u B
oro-BoctoyHoit yactu bapeHuena mops (Ckypuxu-
Ha u np., 2019). Mopckass MmajmopoTasi KOpIoIIKa
H. japonicus (Brevoort, 1856) obuTaeT B mpuOpex-
HBIX BOJAX, B 3aJlMBaxX W jJaryHax. PasMHoxaeTcs B
npuopexHoii monoce. Hacenser AAnmonckoe m Oxor-
CKOe Mopsl, a TaK>Ke MpuKaMuyaTckue Boabl beprHrosa
mopst (bepr, 1932; YepetiHes u ap., 1999; I'pulieHKo,
2002; Atnac ..., 2003; Saruwatari et al., 1997).
3yb6aras koproika Osmerus dentex Steindachner et
Kner, 1870 Bemet mpoxomHoit oopa3 xkxn3Hu. /o Ha-
CTYILICHMS TIOJIOBOI 3peJIOCTU B TeUEHUE BCETO Toaa
obuTaeT B IMpUOPEXHBIX MOPCKUX BOAaX, JUMaHaXx,
MIPEAIIOYUTAET ITOIY3aKPHIThIC 3aJIUBbI U OyXThI. [1pu
CO3peBaHUU MUTPUPYET B PEKHU Ha HepecT. XapaKTe-
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pu3yeTcs OOIIMPHBIM apeanoM — oT benoro Mops 1o
bepunrona mposmBa 1o apKTUYECKOMY MTOOEpeXbIO
u oT bepuHrosa nposuBa Ha 1or 10 Kopeu u ceBep-
Hoii SAAnonuwn (bepr, 1932; Yepewnes u ap., 2001;
I'punenko, 2002; Atnac ..., 2003; Choi et al., 1990).

M3 Tpex Koprolliek, HEPECTSIIMXCS B TPECHOM BO-
Jie, OObIKHOBEHHAsi MajopoTasl KOpIolliKa SIBJIsIeTCs
dutoduoM, a ATTOHCKAas U 3y0aTast KOPIOIIKU — JIU-
Toduibl. [Tpu coBrameHnn apeaaoB ABYX MOCAESTHUX
BUIOB B MaJIbIX U CPEAHUX 1O pPa3Mepy peKax ux He-
pECTWJIMIILA, MO-BUAMMOMY, MOTYT MEPEKPbIBATHCS,
Tak KaKk 00a BUIIa HEPECTATCS B HUXKHEM TEYECHUMU.
B kpyIHBIX pekax HepecTUInIa 3y0aToil KOPIOIKU
pacrojiararoTcs najeko ot ycrbs (I'puiienko, 2002).

M3MeHYMBOCTL — 3TO peajbHO CYIIEeCTBYIOIINE
pasIMurs MeXIy OpraHM3MaMM W TPyNIlaMy opra-
HU3MOB TI0 CTEIIeHU BBIPAXXEHHOCTU UX KAYeCTBEH-
HbIX U KOJUYECTBEHHBIX IPU3HAKOB U CBOICTB
(Simpson, 1944). UcciaenoBaHue Mopdoaornyeckoi
W3MEHYMBOCTH TIPEACTABIISICT 3HAYNTEIbHBIN WHTe-
pec, Tak KakK MO3BOJISIET OLIEHUTh HOPMY PEaKIIMU TO-
IO WJIM MHOTO BUJA U €T0 aJanTUBHbIE BO3MOKHOCTH.
MacmtaGHbIe NcCIeT0BaHNUS MOP(h OJIOTMIECKOM 13-
MEHYMBOCTH pPEaTbHO IEMOHCTPUPYIOT ITHAITa30HBI
BapbUPOBaHUS 3HAYEHUI Te€X MU MHBIX IPU3HAKOB,
a 3HAYUT, TMO3BOJSIIOT BHECTU MU3MEHECHUS WU J0-
MTOJTHEHUST B TMAarHOCTUYECKHUE TaOIUIIBI M TAKCOHO-
MUYeCcKre onrcaHus BUIoB. HecoMmHeHHA BasXKHOCTD
n3y4eHUss MOPGOIOTMIECKON N3MEHINBOCTH B CBETE
BHYTPUBUIOBOTO pa3HOOOpa3usl KaK MPUYUHBI 3BO-
mouroHHOM ctabuinbHOCTH (CeBepLioB, 1990).

Hapsiny ¢ MexXmnonyasiiuoHHOW M3MEHUYUBOCTHIO
OOJBILIOI WHTEpeC MNpPEACTaBISIET MCCIeIOBaHUE
MEXBHUIOBOM W3MEHYMBOCTU IIyTEM CpaBHEHUS
OJIM3KMX BUIOB, UCITONbB3YS KaK cpeaHue (BUIOBEIC)
3HAQUYEHUSI MX MPU3HAKOB, TaK U (DIYKTYUPYIOIIYIO
ACUMMETPUIO U KO3(PGUILIMEHT BapUallui, KOTOPhIE
JIOCTATOYHO XOPOIIIO 3apeKOMEHI0BAIU CeOsI B MOITY-
JISLMOHHBIX nccienoBanusx (S16mokos, 1966, 1968;
A6a0koB, DtuH, 1968; 3axapos, 1987; PomanoB,
2001; Parsons, 1992; Romanov, 1995, 2017; Romanov,
Mikheev, 2020; Zakharov et al., 2020; Graham, 2021).
I[IpuMeHeHMe TIOCIIEMHUX ITOKa3aTejieii OCOOSHHO
BaXXKHO TIpU paboTe ¢ HEOOIBITUM KOJMYSCTBOM TTPU-
3HakoB. K HacTosiiieMy BpeMeHU MPOBEACHbBI UCCIe-
JIOBaHUSI MEXXBUIOBOM N3MEHUMBOCTH KOPIOIIIEK poaa
Hypomesus (Osmeridae) (cm.: By, Kaprasues, 2017),
curoB pona Coregonus (Coregonidae) (cm.: Kanem,
1976), roabLoB poaa Salvelinus (Salmonidae)
(cm.: Romanov et al., 2011; Pavlov et al., 2013), oceT-
poB pona Acipenser (Acipenseridae) (cm.: Romanov,
Skirin, 2011), naduwuii pona Cladocera (Daphniidae)
(cMm.: 3yiikoBa, boukapes, 2016) 1 gaxke U3MEHYUBO-
cTu MexXxny poaamu Sebastes n Sebastolobus (Scorp-
enidae) (cMm.: Romanov, 1999). Llenp HacTosilel pa-
0OTbI — TIPOAHATIM3UPOBATH MEXBUIOBYIO MU3BMEHYNBOCTD
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CpemHMX 3HA4YeHWid, OUCIepCcHii  (IyKTyHUpYyIOIIeid
aCMMMETPUU 1 KO3 PUIIMEHTOB BapUaluU NUCITOJTh-
30BaHHBIX MTPU3HAKOB Koploliek JlanpHero Bocroka.

MATEPUAJI U METOAMKA

MarepuaaoMm A1t HAaCTOSIIIETO UCCASA0BaHMSI 10~
CIIY>KUJIM MHOTOJIETHHE cOOpBI KOPIOIIEK U3 BOJOE-
moB JlanbpHero Bocroka (Pomanos, 2010, 2013, 2022;
Romanov, 2017). O0beM 1 XapaKTepuCTHUKa MaTepyr-
ajla oTpaxkeHbl B TaOJI. 1. AHATU3UPOBAIN CIEIYIO-
e GuiiaTepajibHble MPU3HAKU: YKMCIO BETBUCTBIX
Jy4yeit B rpynHbiX (P) u OpromHbix (V) muiaBHUKaXx;
YMCJIO 3aI7Ia3HUYHBIX (porb) 1 MOATNa3HUIHBIX (iorb)
KOCTE, IO KOTOPBHIM IPOXOOUT ITOAIIa3HUYHBIN Ka-
HaJI CECMOCEHCOPHOM CUCTEMBI TOJIOBBI. DTU TIPU-
3HaKM ObLJIU BHIOpaHBI HAMEPEHHO, TaK KaK OHU JIeT-
KO YYMTBIBAIOTCSI U BEPOSITHOCTh OIIMOOK IIPU I1OJI-
cueTe OYeHb Majla, B OTJIMYME, HAlIpUMEpP, OT TAKOTO
NpU3HaKa, KaK YUCJIO Yellyil B OOKOBOW JIMHUMU.
Hucriepcuio (GayKTyupylollei acuMMeTpUu pac-
CUUTHIBAIU 1O hopMmyIie, ipernoxeHHoi A.P. TTam-
mepoM u K. IlITpobekom (Palmer, Strobeck, 1986):

S = —t :A;=(R,— L)), A;— acum-
Gd var (Rl +Ll)/2 , The A: ( i 1)5 i
METpHs i-Toi ocobu, R; — 3HaUEHMeE MMpU3HaKa Clipa-
Ba, L, — 3HaueHue npu3Haka ciesa. laHHas popmy-
Jla gucriepcuu (IyKTyupyoollieii acCuMMeTpUn yuM-
ThIBa€T MEPHOCTb IIPU3HAKOB, 4YTO IIO3BOJISICT
CpaBHUBATh YPOBEHb (hIIYKTYUPYIOIIEH aCUMMETPUU
MEXIy TIpU3HaKaMU BHYTPU BBIOOpKHU. ITpocymmm-
pOBaB AUCIIEPCUHU TI0 BCeM MPU3HAKaM BHYTPU Kax-
JIoif BBIOOPKM, MOJIlydaeM WHTETPaJbHYIO OLICHKY
GIIyKTyHUpyIoleid aCHMMETPUM, IO KOTOPOII MOXKHO
CpaBHMBATH pa3HbIe BEIOOPKU MexXay cobdoit. Koad-
GULIMEeHT BapualluM BBIYUCISIIN 1o popmyre: CV =
= 1006/M, tne 6 — cpenHee KBaapaTUUECKOE OTKIIO-
HeHMe, M — cpegHee apudMETUYECKOE 3HAYCHUE
npu3Haka. OmmoKy ko3¢ duiiMeHTa Bapuaui BhI-
YUCJISUIU 110 popMyJie:

cv [CVT
s, = 205+ | &4
Jn 100

JIOCTOBEpHOCTD OTJIMYMI TUCTIEpCUU (DIIYKTYHU-
pyloleil acCMUMMETPUUN ONpeAessiii M0 3HAYCHUIO
F-xputepus, a cpeTHNX 3HaYeHWH 1 KO3 UIIMEH-
TOB Bapualliy MPU3HAKOB — IO BEJIUYUHE [-KpUTE-
pus CrterogeHTta (ITnmoxuHckuii, 1970). ITogpobHO
JTaHHas MeToauKa onurcana paHee (Romanov, 2017).

PE3VJILTATDI
Hucnepcus gaykmyupyroweil acummempuu

ITo yucny BeTBUCTBIX Jydeil B IPyAHbBIX TIJIaBHU-
Kax (P) MUHMUMaJIbHOE 3HaYEHUE TUCIIEPCUU OTME-
YEHO IJISI MOPCKOI KOPIOIIKU, a MaKCUMaJIbHOE —
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Taomuna 1. XapakTeprcTuka MaTepruaia

POMAHOB

Yneso Bribopku, KoopauHaThI INepuon cbopa
Bun N, 3K3. marepuaa,
BEIOOPOK
camMasl ceBepHasl | camas IoXKHasl | camas 3arajHasl | camasi BOCTOUYHast rOfIbI
Hypomesus 913 9;7/3 3an. [MunbTyH P. Tecnas P. Tecnas O3. TyHaitua 2001-2020
nipponensis (55.7499, (42.6954, (42.6954, (46.7455,
137.6290) 130.5894) 130.5894) 143.2553)
H. olidus 915 13;7/6 | O3. Ilnyxoe O3. TyHaitua 3eiickoe O3. TyHaitua 2002—-2015
(59.7428, (46.7455, BogoxpaHunuile | (46.7455,
149.9329) 143.2553) (54.3776, 143.2553)
127.6924)
H. japonicus 610 9;0/9 3an. Cyactbs b. Hosropon- b. Oxcniequuuu | 3an. Hadbunbekuit|  2000—2005
(53.3616, ckas (42.6311, (42.6717, (51.6277,
141.2419) 130.9197) 130.7299) 143.2795)
Osmerus dentex 811 11; 11/0 | P. Tayit P. PaznonbHast P. PaznonbpHast P. KamuaTka 2000—-2017
(59.6434, (43.3537, (43.3537, (56.2522,
49.0634) 131.7871) 131.7871) 162.4352)

ITpumeuanue. B kononke “Yuciio BBIOOPOK” TIEpBOE YMCIIO — OOIIEe YMCIIO, Tajiee — OTHOIIECHUE ITPOXOMHBIX (POPM K KUJIBIM.

Ta6muna 2. Iloxazatenn MOp@OJIOrMIeCKOi U3MEHUYNMBOCTH MaIOPOTHIX (Hypomesus) u 3ybatoii (Osmerus) KOPIOIIEK

Iucnepcust GIyKTyupyromei CpenHee 3HaUCHME NIPU3HAKA U TIPEIEIIbI
3 Koadduunent Bapuaumm o
acummetpun (X 107°) BapbUPOBaHUs (11OJ] 4ePTOii)
Bun, pon
P Vv porb iorb | cymma P 14 porb iorb Cymma P vV porb iorb
+
Hypomesus |1 o5 | 063 | 601 | 7.87 | 15.61 | 5.05+0.0 | 193+003| 58101 | 701+01 | 19.80+02 | LL32£0.02 7.01 3.98 2.02
nipponensis 9-14 6-8 _5 1-3
.
H. olidus 136 | 0.84 | 586 | 408 |12.32]519+0.1 |189+003|575+0.1 | 70101 | 18.60+02 | 1022 %002 7.00 399 2.02
8-13 6-8 =5 1-3
+
H.japonicus | 1.03 | 043 | 3.67 | 460 | 9.64 | 5.07+0.1 | 144+003| 416+0.1 |488+0.1| 155502 | 282£0.02 7.00 3.98 2.02
11-14 6-8 -5 1-3
+
Osmerus 117 | 061 | 344 | 1214 | 1736 | 413+0.1 | 245+0.1 | 444+0.1 [1088+03| 219002 | L13E£001 7.01 4.00 4.00
dentex 10-13 6-8 3-5 1-3
+
Hypomesus | 121 | 063 | 518 | 552 | 12.52 |5.1040.05| 1.75+0.02 [524 +0.05[6.30 + 0.05| 1798 +01 | L34 £ 001 7.00 398 | 202
814 6-8 2-5 1-3

IJIST OOBIKHOBEHHOI, KOTOpasT CXOKa C SIIMOHCKOM KO-
prolKoii. J/IBe mociieqHre KOPIOUIKY OTJANYAIOTCSI OT
mopckoit (p < 0.01 1 p < 0.05 cOOTBETCTBEHHO), a
OOBIKHOBEHHAsI KOpIOIIKAa OTIMYaeTCsl OT 3yOaToi
(p < 0.05). ITo yucity BETBUCTBIX Jydeii B OPIOIIHBIX
niaBHUKax (V) ssmoHcKast 1 3y0aTasi KOPIOIIKY CXO-
KU ¥ OTJIMYAIOTCSI OT OOBIKHOBEHHOI 1 MOPCKOI KO-
pIOIIIEK, KOTOPBIE TOCTOBEPHO Pa3TMYaAIOTCI MEXIY
coboii (p < 0.001 ns Bcex). ITo uynciy 3armasHUYHBIX
KocTel (porb) ssmoHCKasi 1 OOBIKHOBEHHAST KOPIOIIKHI
He pasnyaloTcsl, Tak XKe Kak MopcKasl 1 3ybarasi, a pas-
JIMYUs MeXAy 3TUMU napamu ngoctoBepHbl (p < 0.001

st Becex). I1o ynciay moarma3sHUYHBIX KocTeit (iorb)
OOBIKHOBEHHAsI U MOPCKasl KOPIOIIKU CXOKU U OTJIN-
YJaoTCS OT SAATIOHCKOM 1 3y0aToi, KOTOPBIE MEXKIY CO-
601t Takxke pasnuuatorcs (p < 0.001 mast Bcex). Ilo
CyMMe TUCIIEPCU BCEX TTPU3HAKOB 3ybaTast KOPIOII-
Ka BBIIEJISIeTC HaMOOJIBITNM, a MOPCKast — HaMeHb-
MM 3HaYeHHEM 3TOTO MoKazaTessl. MajlopoThie KO-
PIOIIKM JTOCTOBEPHO pAa3INJaloTCs: OOBIKHOBEHHAS
OTJIMYaeTCs OT SITOHCKOU 1 MopcKoit (p < 0.01), siroH-
ckast — oT Mopckoii (p < 0.001), a 3ybaTast — oT MOp-
cKoit 1 06b1IKHOBeHHOI (p < 0.001 mist 06emx) (Tadm. 2).
CyMMapHOe 4YHCJIO OTJIMYUIA OT JAPYrMX BUOOB IO
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9TOMY MOKazaTeaio cocTaBisieT 10 I SIMOHCKOM 1
3y0aroii KopromeKk U 12 — misga oObIKHOBEHHOW M
MOPCKOM KOPIOIIEK.

Kosgpgpuyuenm eapuayuu npusnarkos

ITo nmpusHaky P Bce MajgopOThie KOPIOIIKU CXOXU
M OTJIMYAIoTCs oT 3ybaToii Kopiomku (p < 0.001 mrs
Bcex). 1o V, porb u iorb siioHCKast 1 OOBIKHOBEHHAS
KOPIOIIKU CXOXH, HO OTJIMYAIOTCS OT MOPCKOM U 3y-
0aTolil, KOTOphIE MEXIYy COOOI TaKKe pa3inyaloTcs.
ITo cymme K03 hulIMeHTOB BapUaliuMi BCcex Mpu3Ha-
KOB 3y0arasi KOplollika BblIAesIeTCs HAauOOJbIIMM, a
MOpCKasi — HaMMEHBIIIMM 3HAaY€HUEM ITOTO MoKa3a-
TeJIsl, IO KOTOPOMY BCE BUIBI JIOCTOBEPHO pa3jinya-
1o1cs (p < 0.001 oys Bcex) (Tadu. 2). CyMmma paziuduii
MEXIy BUAAMM MO AAaHHOMY TokaszaTento: 1mo 11y
STIOHCKOM M OOBIKHOBEHHOM KopIollek, 13 y Mop-
CcKoM 1 15 y 3y0aToii Kopromiex.

ITo cpemHUM 3HAYEHUSIM ITPU3HAKOB YETHIPE BUIA
KOPIOIIEK pa3INJaloTcsl TOJBKO MO YUCIY Jydyei B
rpyaHbix iaBHuKax (p < 0.001 gis Bcex), Ipu 3TOM
MUHUMaJIbHOE 3HayeHWe NTaHHOTO ITOKa3aTessT Xa-
paKTepHO IS OOBIKHOBEHHOM KOPIOIIKH, a MaKCH-
MaJjIbHO€ — JIJISI MOPCKOIA (Tab. 2).

AnoHckas Koprollika XapaKTepu3yeTcsl MUHMU-
MaJIbHbIM YMCJIOM OTJUYMI OT APYTMX BUAOB KOPIO-
mek (24), a MopcKasl 1 3ybaTasi KOPIOIIKA — MaKCH-
MajJbHBIM (28); HEMHOTO MEHBIIIE 3TO 3HAYeHHUE Y
OOBIKHOBEHHOI KOPIOIIKHU (26).

OBCYXIEHUE

CpaBHenue Koproiiek JlamsHero BocToka moka-
3aJ0, YTO CpeIu MaJIOpOThIX KOpIOIIeK Haubosee
CXOXXM MEXIy COOOI SITTOHCKAsl U OOBIKHOBEHHAas KO-
PIOLIKY — B AEBSITU ITOIIAPHBIX CpaBHeHUSIX 13 14. B
CBOIO OYe€pelb, MOPCKas KOPIOlIKa MaKCHUMaJbHO
OTJIMYAETCs KakK OT SITOHCKOH, TaK U OT OOBIKHOBEH-
Hoii — B 10 1 AeBSITU MOMAPHBIX CPABHEHUSIX COOT-
BETCTBEHHO. MMHUMAJILHOI CyMMOI1 TUCIIEpCUii T10
BCEM TIpM3HAKaM OTJIMYAETCsl MOpPCKas KOPIOIIKa,
YTO MOXET FOBOPUTH O 3HAUYMUTEIBHO JIYYLIUX YCIIO-
BUSIX SMOPUOHAJILHOTO Y pAaHHET0 MOCTAMOPUOHATb-
Horo pasButus. [lo koaddunmeHram Bapuauu
MPU3HAKOB MOXXHO OTMETUTb CXOICTBO MEXIY SITIOH-
CKOM M OOBIKHOBEHHOM KOPIOIIKAMU IO BCEM TIpU-
3HaKaM, OJTHAKO TOJIbKO MO CyMMe KO3 (PUIIMEeHTOB
paziunyus nocToBepHbI. [To BceM mpu3Hakam, Kpome
yucia Jyyeid B rpyAHbIX MJIaBHUKAX, MUHUMAaJIbHbIE
3HaYeHMUS KodPpHUIneHTa Bapuaanun, KakK 1 CyMMBI
K03 PULIMEHTOB BapUalluM 110 BCeM ITpHU3HaAKaM Xa-
PaKTepHBI TSI MOPCKOU KOPIOIIKW, YTO TOBOPUT 00
OTHOCUTENILHON MOpP(}OI0rnyeckoit cTrabuIbHOCTU
3TOTO BUJa B apeajie. B mosb3y naHHOTO Mpeamnoso-
JKEHMSI MOXET TakXKe CBUIIETEbCTBOBATh HAMMEHbB-
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LU pa3Max U3BMEHYUBOCTH MO YHUCITY BETBUCTBIX JTy-
Yyeil B IpyAHbBIX TUIaBHUKAaX (3) 110 CpaBHEHUIO C 3TUM
MoKas3aTeJieM Yy SIMTOHCKOW M OOBIKHOBEHHOW Majo-
PpOTHIX Kopiomiek (5).

Mopdomornyeckass M3MEHYMBOCTb MaJIOPOTHIX
KOPIOIIIEK HE COBMANacT C YPOBHEM IMBEPTEHIINU
HYKJICOTUIHBIX TTocienoBartesibHocTeld MTIHK mMex-
oy BuUmaMu. B MeHbINel CTeNeHUW pa3iidaroTCsT
SIMOHCKAas U MopcKast Koproku (11.9%), B 6ombiieii
CTEeTIeHN — SITIOHCKast M oObIKHOBeHHas (12.8%), a
ewe GoJblle — OOBIKHOBEHHad U Mopckad (13.3%)
koptoiku (Skurikhina et al., 2004).

3ybatasi KoprolliKa NpubJIU3UTeIbHO B OMMHAKO-
BOI CTETIEHU OTJIMYAETCS OT SITOHCKOM, OOBIKHOBEH-
HOM M MOPCKOIi MaJOpPOThIX KOPIOILIEK — pa3iuuus
JIOCTOBEPHBI B BOCBbMHU, OMMHHAILATA U IEeBITH T10-
MapHbIX CPaBHEHUSIX COOTBETCTBEHHO. [1o ypoBHIO
JUBEPreHIIUN HYKJIEOTUIHBIX MTOC/IeN0BaTEIbHOCTEM
MTIAHK mexmy 3ydatoif 1 MaJopOTBIMUA KOPIOIITKa-
MU HaOJII0IaeTCcs MHasl KapTHUHA: 00JIbIIIE BCEX OT 3y-
6aToit KOPIOIIKU OT/IMYaeTcs simoHcKas (23.1%), Ha-
MHOTI'O MEHBIIIE OTJIMYAIOTCS OOBLIKHOBEHHASI I MOP-
ckag kopromku (13.2 m 13.6% COOTBETCTBEHHO)
(Skurikhina et al., 2004). B oboux ciy4asix MOXHO
TOBOPUTb O HEOAWHAKOBBIX TeMIlax Mopdoiaoruye-
CKOI1 M TeHETUYECKOI 3BOJIIOLIMH, YTO ObLIO MOKa3a-
Ho Takke Ha ntuuax (Prager, Wilson, 1975), mieko-
nuTatoiux (Wilson et al., 1974a), narymkax (Wilson
et al., 1974b), yenoBekooOpa3HbIX 00e3bsiHax (King,
Wilson, 1975) u xomapax-3BoHLax (IlomykoHoBa,
2016). 3ybaTas KOpPIOIIKA BBIAEISIETCS HAUOOIBIIM-
MU 3HAYEHUSIMU TUCTIEPCUU U KO3 hULIMEHTa Bapy-
alMu 1o iorb 1 CcyMMOIi 3THX TTOKa3aTtejeil mo BceM
MpU3HaKaM.

CpaBHeHue pona Hypomesus ¢ 3y0aToil KOproui-
Kol poga Osmerus MOKa3bIBaeT CICAYIONIYIO KapTH-
HY: B OEBSATU CIIydasix 3TU POIBI JOCTOBEPHO pa3iiv-
YaloTCsI; HAauOOJIbIIIee YUCIIO Pa3IudIuii 1o Ko dpu-
LIMEHTY Bapualuu (5) 3aMEeTHO MEHbIIIE pa3Induii 110
aucriepcuy (QIYKTYMPYIOLIEH acuMMeTpuu (TpH) U
elle MEHBIe pa3Iudvii M0 CPEeIHMM 3HAaYeHUSIM
npu3HakoB (1). Pacxoxaenune mtAHK mexny pona-
mu Hypomesus v Osmerus coctasisiet 18.47%, Mexiy
pomamu Hypomesus n Mallotus — 20.40%, a mMexny
pomamu Mallotus v Osmerus — 17.62% (Skurikhina
et al., 2013), T.e. 3ydaThie KOPIOIIKM OJIMKEe K MOWM-
BaM, KOTOpble B HAaUOOJbIIEH CTENIeH! OTJIMYAIOTCS
OT MaJlopoThIX Koplolek. I[Ipu olieHKe U3MEeHYNBO-
CTH 3TUX POAOB KOPIOIIEK MOXHO OTMETUTH OOJIb-
IIMe 3HAaYeHUSI CyMMBI KaK OUCIIEPCHUi, TaK U KO-
¢UIMeHTOB BapuallMM MO BCEM IpU3HaKaM y poja
Osmerus. OCHOBHOI BKJaJ B 3TOM WIPalOT 3HAYU-
TEJIbHO OOJIbIIINE 3HAYCHUSI TUCIIepCUU U KO3 du-
LEHTa Bapualluy 10 iorb y 3y0aToil KOPIOIIKM.

BrI10 Moka3aHo, 4YTO pacxoXAeHue SIAepHBIX MO~
clieoBaTeIbHOCTE MEX Iy BUIaMU BHYTpU poaa Hy-
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pomesus cocTaBisieT 6.6—11.8%, a MUTOXOHAPUAITb-
HBIX TTocaenoBarenbHocTeit 15.1—18.3% (Skurikhina
et al., 2013). MI3aMeHUYMBOCTh MO (IYKTYUPYIOIIEH
acUMMeETpUM (CyMMe AVCIIEPCUIl MO BCEM IMPU3HA-
KaMm) MexXny BuaaMu Kojiebanach oT 9.64 no 15.61, a
o ko3¢ dunueHTy Bapruanuu (CyMme 1Mo BCeM IIpur-
3HaKaM) — ot 15.55 mo 19.80. Takum o6pa3zom, MOX-
HO TIPEIIOIIOXKMUTH, YTO U3BMEHUYNBOCTD MO (DIYKTYH-
pylollleii aCUMMETPUM COOTBETCTBYET TAKOBOM IIO
sanepHoit JIHK, a m3MeHYNBOCTh 110 KO3DPUIINECHTY
BapHrallii COOTBETCTBYEeT TakKoBoi 1o MT/IHK.

Boiee BricOKMIT ypOBEHDb M3MEHUYMBOCTH Y KOPIO-
11K, HEPECTSIIUXCS B MPECHO BOJE, XOPOIIO CO-
mracyetcs ¢ 3akmodeHueM [.B. Hukonbckoro ¢ co-
aBTopamu (1976) o ToM, 9TO U3MEHINBOCTD IIPU3HA-
KOB y IIPECHOBOIHBIX PBIO BBIIIIE, YeM Y MOPCKHX, UTO
CBSI3aHO ¢ OoJiee JTaOMIBHBIMU YCIOBUSIMHM B TIpec-
HOM Boje. A TaK KaK KOPIOILIKM, KpOMe MOPCKOIi Ma-
JIOPOTOI1, HEPECTSITCS B OCHOBHOM B TeKy4eil Bojg,
MHOTHE IapaMeTphl Cpeabl OKa3bIBAIOTCS OoJiee U3-
MEHYUBBIMU, Y€M B MOPCKOM IIPUOPEXbE.
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Morphological Variability of the Smelts (Osmeriformes: Osmeridae)
of the Russian Far East

N. S. Romanov

A.V. Zhirmunsky National Scientific Center of Marine Biology, the Far Eastern Branch of the Russian Academy of Sciences,
Viadivostok 690041, Russia

This paper presents the first study comparing the smallmouth smelts — the Japanese smelt Hypomesus nip-
ponensis McAllister, 1963, the pond smelt H. olidus (Pallas, 1814), the marine smelt H. japonicus (Brevoort,
1856) — and the Asiatic smelt Osmerus dentex Steindachner et Kner, 1870 with the use of the variance of fluc-
tuating asymmetry, the coefficient of variation, and the mean values of characters of these species. The com-
parison showed that the Asiatic smelt was characterized by the largest sum of dispersions of all characters,
while the marine smelt had the smallest sum, which was obviously associated with more stable conditions of
embryonic and early postembryonic development of the marine smelt. Japanese and pond smelts were similar
in coefficients of variation for all traits. The Asiatic smelt displayed the maximum sum of coefficients of vari-
ation of all characters; while the marine smelt had the minimal sum of coefficients of variation of the charac-
ters, which may indicate relative morphological stability of this species in the range of its occurrence. A great-
er variability of smelts spawning in fresh water is in good agreement with the conclusion of G.V. Nikolsky et
al. that the variability of traits in freshwater fish species is higher than in marine fish species. According to the
average values for the characters, the four species of smelts differed only in the number of rays in the pectoral
fins, while the minimum value was typical of the pond smelt, and the maximum value — for the marine smelt.
The Japanese (24) and pond (26) smelts showed the minimum differences from other species, and the marine
and Asiatic smelts — maximum differences (28).

Keywords: smallmouth smelts, Hypomesus, Osmerus, fluctuating asymmetry, coefficient of variation, vari-
ability
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