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OANBHEBOCTOYHbIX FONOTYPUA POBA CUCUMARIA
(ECHINODERMATA: HOLOTHURIOIDEA)
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CrenaHos B.I. Mopdonoruyeckne ornuuns natu BMAOB AaNbHEBOCTOMHbLIX TONOTYPUNA poaa Cucumaria
(Echinodermata: Holothurioidea) / NMonynauuoHHas 6uonorvs, reHeTuka u cuctemaTuia ruapobuoHToB. CO. HayuHbix
Tpynoe KamyatHWPO. T. 1. Metponaenosck-Kamuarckuit: KamuatHAPO. 2005. C. 386-395.

MposeneH cpaBHATENbHLIA aHanM3 MOPMONOrMYecKOM U3MEHUYUBOCTU NATU BUAOOB AaNbHEBOCTOYHLIX KYKYMapui.
OueHeH pasMax Bapuauun mMoptonormiyeckux NPU3HAKOB KyYKyMapui, BbiiBNEHbl NPYU3HAKK, TAKCOHOMUYECKy
3Ha4YMMble Ha BUOOBOM yposHe. Pa3apaboTaHa meToauka KOMMLITEPHOrO aHanuaa opMbl CUKYN, NO3BONMBLLIAS
paccuuTaTh KONMYECTBEeHHbie nokasaTenu opMbl CrMKyS aNbHEBOCTOMHLIX KYKYMapuid U BbISBUTb UX OTIMuUMS,

K poay Cucumaria 3a BCIO UCTOPUIO €r0 MccneaoBaHus 6bino otHeceHo 165 Bupos. M3 Hux 43
BMOA NPU3HaHLI B HACTOsALLEE BPEMA KaK OTHOCSLLIMECA K 3TOMY TakcoHy (Solis-Marin, Laguarda-Figueras,
1999). HecMoTpsA Ha TO, YTO cUCTEMaTHKEe U BUMONOTMKN KyKyMapuii ROCBALLEHbI MHOMME AeCATKM pabor,
obbem poaa v TakCOHOMWYECKME OTHOLWEHUS OTAENbHbIX BUAOB OO0 CUX NMOP HENb3si CUMTaTb OKOHYa-
TeNbHO yCTaHOBNEHHbIMU. [l0 HeaBHEro BpemMeHu psif uccnegosaTener BbiCKkasbiBany MHeHWe, YTo
Cucumaria japonica— Tonbko noaeuna (Casensesa, 1941; Lambert, 1984; 1997) unu Bapuetet (Mortensen,
1932; Panning, 1949; 1955) C. frondosa. MNocneauve uccnenosanus (Aeunos, CToHKK, KanuHoBckwA,
1990; Asunos u ap., 1993; KanunuH v gp., 1994; JlesuH, Nyaumosa, 1997; MNyaumosa, 1999; Asunos,
2000) nokasanu AOCTOBEpHbie OTAINYMA 3TUX BUAOB HA MOPONOrMyeckom U BUOXMMUYECKOM YPOBHSIX.
B 1997 r. B AnoHckom mope 6bin o6HapyxeH HOBLI BUMA Kykymapuin — C. conicospermium, paHee npu-
yncnsieMbil K C. japonica, KOTOPbiA OTNUYAaeTCs OT Hee CTPOeHWeM CNUKYN KOXW Tena u MHTpPOBepTa
{NesuH, CtenaHos, 2002), cocTaBOM TpUTEPNEHOBLIX MUKo3naos (Asunoe, 2000) u crpoeHuem cnepmMa-
To3ongos (TopuH, 2000; TiopuH, Apoanos, 2002). Kpome Toro, He BbiN0 OKOHYaATENLHO YCTAHOBNEHO
TakCOHOMUYECKoe nonoXeHue Kykymapuin Kamuarckoro wenbda. 3.U. BapaHosa (1980) onucana asa
BuUaa KyKyMapuia ¢ wenobda Kamuatkuy, C. savelijevae u C. djakonovi, w oonroe BpeMa CTatyc 3Tux BUaos
He npusHasancs. Haww nccnenoBanna noarsepxaaloT AaHHble 3.M. bapaHoson. B 1996 r. B OXOTCKOM
Mope Hamu Bbin o6HapyxeH HoBBI BUA ronoTypuii C. levini, Taioke paHee npyHuMaeMblii 3a C. japonica
(Crenanos, Munbranyyk, B nevat). Llenbio gadHon paboTtsl Bbino npoBeaeHue CpaBHUTENLHOTO aHanu-
3a MOpPEONOru4ecKon NIMEHYMBOCTYU NATU BUAOB AaNbHEBOCTOYHLIX KYKYMapwi,

MATEPWAIT U METOOUKA

Matepuanamu nocnyxunm cBopbl aBTopa B Hay4HO-NPOMLICNOBLIX pewcax KamuaTHWPO (1992-
2001 rr.), cotpyaHukor KOM TUI OBO PAH (1985-1991 rr.) u KonnekumoHHble horabl 300110rn4eckoro
uHcTuTyTa PAH. :

Ana onucanns chopmbl ¥ TMRA OKONOIMOTOMHOTO KONbLA XXUBOTHLIX NPEnapupoBani, BCKpbisas no
NpaBoMy CNWHHOMY MHTEPPAAUYCY, OTAENSNN OKONMOIMNOTOMHOE KOMbLO, M3MEPANA €0 3NeMeHTbl, 3apH-
coBbIBarM (hopMy M xapakTepHble 0COBEHHOCTH.

Y npenapupoBaHHbIX XWUBOTHBIX ONPeaenank cnocob NpoxoxaeHwWss Me3eHTEpPUN B NONOCTH Tena.

lMNpenapartb! cnukyn ronoTtypui rotoBunu no obluenpuHaTon metoamke. Nocne 3Toro ux NpocMar-
puBanu nog MUKPOCKOTIOM M BbIBOAWNM M30DpakeHWe CNMKYN Ha 3Kpak KOMNbIOTEPA NpU NOMOLWX yCTa-
HOBKW, cocToswen n3 mukpockona "Olimpus BX-40", Bugeoapantepa "U-PMTVC" u Bugeoxkamepb!
"Sony Handicam", u coxpaHsnu Ha XecTKOM AUCKe npu nomowm nporpammbl "ASUS Live 2740



Mopdbonoruyeckue oTIMYMA NATK BUAOB AANLHEBOCTOUHLIX FONOTYPUIA popa Cucumaria (Echinodermata: Holothuricidea) 387

(Version 2.00.01)" 8 euae rpadmyeckoro channa. [ina AanbHenwero KoMNbIOTEPHOrO aHannaa KoHTYpb!
CNWUKYN nNepepucoBbIBany € UX pacnedaraHHibiX Ha NpUHTEpPe N3oBpaxkeHU 1 BBOAUNW B KOMNLIOTEP NPpY
noMouwin ckaHepa "Mustek 600 H N".

Hamu Gbinu paspabotatbl KOMMbIOTEPHBIE METOALl HAXOXKAEHNA KOMMUYECTBEHHbLIX nokasartenen
chopMbl CIMKYN U NpoBeaeH KOMNbITEPHbLI aHgNU3 opMbl CNUKYN Koxn Tena C. faponica, C. saveljevae,
C. djakonovi, C. conicospermium v C, okhotensis. [ina aHanu3a 6binc B38T0 no 100 cnmkyn M3 CTeHKK
Tena y Kaxaoro u3 npeacraesureneil. PaccynteiBanuch KoauumeHTel hopMbl, Xapaktepusylowme ya-
NIMHEHHOCTL (Ko3gpduumneHT cepuiHocTy Prnes K, nokasarens chopMel K, nokasarens 3nnunTu4HOC-
™ K,), OAHOCTOPOHHIOK YAMIMHEHHOCTL (MHAESKC OAHOCTOPOHHEN yanuHeHHOCTH K ), pacuneHeHHOCT.
kpas (mHaexc xkpyroobpasHocTv K, koahUUMEHT pacuneHeRHOCTH Kp) K OTHOCUTENbHYIO NNoWaab oT-
Bepctvi Q_ (leanos, 1969; Buktopos, 1986; lN'yaumosa, 1991, 1999; CrenaHos, Manaaes, JlesuH, 2000).
[Ons kaxgoro 13 koadhrLMEHTOB onpeaenanu nNpeaentHole 3HaveHnAa npusHakos X . w X 1 ux cpea-
HIOK apudmeTudeckyio X_; nokasatens pasHoobpasus, unu cpegHee KBagpaTMdeckoe OTKNOHEHUe S;
moay M ; cratuctuueckyio owmnbKy cpeaHein aputhMETUHECKON, UNn OWMOKY PENpe3eHTaTNBHOCTH S,
Bce pacdetsl BbinonHanu ana 95%-ro aosepurencHOro yposHsa. Obpabotky MaccusBa YMCNEHHbIX AaH-
HbiX nposoaunu Ha 3BM ¢ nomotiblo nporpaMmel Statistica (Version 5.5).

PE3YJLTATBl 1 OBCYXAEHUE

Teno kykymapui nnoTHoe, UunuHapuyeckoe unv 604oHKOBMAOHOE, Ha 3aAHEM KOHLIe LWMPOKO 3a-
KPYrNEeHHOE UNW crierka OTTAHYTOE, MPK CUNbHOM CXaTui NOYTH Wwapoobpa3Hoe; OHO HECKONLKO 3arHyTo
Ha CMWHHYK CTOPOHY, YTO OCOBEHHO 3amMeTHO Y X1BbIX ronoTypni. [ladHsle 0 pasmepax KyKymapuit Aoc-
TaTOYHO YCMOBHbI, MOCKONBKY CUIMbHO 3aBUCAT OT CTEnenu cokpaiexus Tena. Ansa Cucumaria japonica
ykasbisaeTtca gnvda no 40 om, ana C. savelijevae — po 13 oM, ana C. dfakonovi — no 16 cm (bapaHo-
Ba, 1980), ana C. conicospermium — o 10 cm (NeauH, CtenaHoe, 2002), ana C. levini — 11 cm (Ctena-
HoB, Munbranyyk, B nedatv). Beuagy cunbHOW cokpaTMmocTu Tena, hopMa U pasmepbl KyKymapuin He
MOTYT UCNONb30BATLCA B KAYECTBE HAAEXKHbIX ANArHOCTUHECKUX NPrU3HAKOB.

Okpacka Tena 1 pacnonoxeHuve ambynaxkpanbHblX HOXEK CUNbHO BapbUPYIOT M Takke He MOryT
MCNONBL30BATLCA B KAYECTBE TAKCOHOMUYECKkUX NpuaHakos, B.C. NeBnHbiM 1 E.H. l'yaumoson (1997) Hbinu
OTMEYEHbI PasfiMuna B OKPacKke HEKOTOpbIX BHYTpeHHUX cTpykTyp y C. frondosa v C. japonica. Npose-
AEHHbIE HaMK MCCNeAoBaHUs NOKA3anu, YTO OKPACKa BHYTPEHHUX Oprakos A0BOSbHO CUMLHO BapbUpyeT
AaXe B npeaenax ogHoW nonynauun U B HoNbLUMHCTBE CNy4aeB He MOXET bbITb NCNONbL30OBaHa B Kade-
CTBe HaeXXHOro TaKCOHOMWSECKOIO npu3Haka.

OueHb CXOQHO BHYTpeHHee CTpoeHWe BMAOB B Npeaenax poaa. He ynanock obHapyxutb pasnu-
4uin B hopmMe, pacnonoXeHun 1 pasmepax Nonuesa ny3blpsA, KAMEHUCTOrO KaHana, MbilWu-PeTpakTopos,
rokag v Apyrux CTPyKTyp; UCKNIOUEeHWe COCTaBMAET TOMbLKO PacrnonoXeHne Me3eHTepus.

dopma NUHUKM NPUKPENNeHa Me3eHTEPUA B pade Cnyvaes OTNMYHAa ANA Kaxagoro Bukaa ronoty-
PUA U MOXET ABNRATLCA CUCTEMATUYECKMM NPU3HAKoM. Tak, CyuweCTBEHHOE OTNNYME B NPOXOXAEHWUM
Me3eHTepus B cpeaHe-3aaHen Yactu tena oTMedeHo y Buaos C. frondosa v C. japonica (NleBuH, l'yanmo-
Ba, 1997). Y C. frondosa Me3eHTEPUIN KULLEYHUKA NPOXOAWT OT nepefHero KoHua Ttena B Muanopcans-
HOM MHTEeppaauyce, NepecekaeT NeByK QOpCcanbHyl0 U BEHTpanbHY NPORONbHLIE MLIWEYHbIE NEHTL
(Npn aTom nepcoprpyachk MbilLLAMU-PETPAKTOPamMn) U BAOMb NEBO CTOPOHbI MUABEHTPANIbHON Mbl-
LWEYHOW NEeHTLI, a 3aTeM CPEAMHHOW ee NMHUK crnyckaeTca K knoake (puc. 1). Y C. japonica me3eHTepuit
nepecekaeTr MUABEHTPAarnbHYIO MbILLEYHYIO NEHTY Y OCHOBaHWUsS COOTBETCTBYIOWEro peTpakropa, obpasy-
ernetn s mHTeppa,quce ¥ MOAXOAWT K KNnoake Nno CpenHHON NUHUU MUABEHTPanNbHOW NexTsl (puc. 1).
Y onucaHHbix Hamu euaoB — C. conicospermium v C. levini — cbopma NUHUKW NPUKPENNEHUA ME3EHTE-
pusi cxoaHa ¢ takosow y C. frondosa v oTnuyaerca nuub B aetansax (pyc. 2). Tak, y C. levini meseHtepuii
nepecekaeT NeBylo AOP3anbHyi0 N NEBYI0 BEHTPANbHYIO MbILLEYHbIE NEeHTb! Y OCHOBAHWUA COOTBETCTBYIO-
WX peTpakTopos, a y C. conicospermium — YyTs Huxe ux. Y Buaos C. savelijevae v C. djakonovi cop-
Ma NUHUU NPUKPENNEHNS Me3eHTEPUS NPAKTUHECKM HWYEM He oTnmnyaeTca oT Takosown y C. frondosa.



388 CrenaHoB

Tabnuua 1. KonuiecTBeHHble nokasareny opMbl CWKyn Koxu Tena Cucumaria japonica, C. savelijevae, C. djakonovi,
C. conicospermium, C. leviniwv C. okhotensis

fokasareny C. japonica C. savelijevae C. djakonovj C. conicospermium C. levini
K .

g Kenin—Kmast 0-0,8 0-0,77 0-0,74 0,15-0,72 0,34-0,7
XeptSx 0,57+0,011 0,4810,016 0,38+0,016 0,48+0,011 0,551+0,007
M, 0,51 0,49 0 0,43 0,5
o 0,108 0,161 0,16 0,113 0,069

Ke
Kenin=Xmax 0,11-0,53 0,11-0,52 0,1-0,44 0,11-0,41 0,14-0,46
XeptSx 0,27+0,008 0,240,009 0,1810,006 0,21+0,006 0,2710,007
M, 0,21 0,18 0,16 0,17 0,25
] 0,08 0,089 0,064 0,063 0,07
Ka
Kenin—Xmat 1,49-6,92 1,52-7,23 1,79-7,66 1,9-71 1,7-5,65
Xept Sy 3,200,093 3,6241,12 4,94+1,151 4,030,106 3,1610,076
M, 2,44 4,15 7,09 5,27 2,82
c 0,927 1,195 1,505 1,055 0,763
Koy
Kenin=Xmax 0-0,22 0-0,29 0-0,58 0,02-0,29 0,01-0,21
xept Sy 0,09+0,005 0,110,006 0,08+0,008 0,1110,006 0,110,005
M, 0,04 0,12 0,09 0.1 0,12
c 0,052 0,06 0,076 0,056 0,047
K«
Kenin—Xmax 0,25-0,68 0,11-0,79 0,19-0,72 0,21-0,76 0,25-0,63
Xept Sy 0,4410,01 0,33+0,011 0,36+0,010 0,4310,011 0,4110,008
M, 0,45 0,31 0,28 0,42 0,45
o 0,1 0,108 0,1 0,105 0,077
Kp
Konin=Xmax 1,21-2,0 1,13-3,05 1,18-2,27 1,14-2,19 1,26-1,99
XeptS, 1,5510,018 1,8240,03 1,71£0,022 1,5740,019 1,5940,015
M, 1,47 1,81 1,63 1,54 1,49
o 0,178 0,305 0,223 0,182 0,148
Qom
Kenin—Xemax: 2,36-4,38 2,81-18,3 3,63-37,56 2,56-13,7 3,8-11,6
Xept Sy 3,170,045 6,7310,26 8,90+0,629 4,8610,147 6,9610,186
M. 2,94 8,57 421 4,65 7.44
c 0,453 2,595 6,286 1,469 1,855

Npumeuanmue: K — koabpuumeHT copepuiHocTv Punes, K — nokasatent chopmbi, K, — nokasatens annmntuyHocty, K — nokasaterns
BLITAHYTOCTH, Kw ~—WHAEKC OAHOCTOPOHHEN YAMHEHHOCTH, K — UHAEKC KpyroobpasHocTH, Kp — KoadpuumeHT pacneHesHoc™, Q —
OTHOCUTENbHAA NNoWab OTBEPCTUR, X | — MMHUMATILHOE 3HaYEHUE NPN3HaKa, X — MEKCHManbHOe 3Ha4YeHne NpU3HaKka, ch —
cpeaHsn apudmeTieckan, M, — mona; S, —owmbka cpeaHeit apudMeTUHEcKon, ¢ — cpeaHee KBaAPaTUECKOE OTKIIOHEHWE.

Takum oBpa3om, pacnonoxenne Me3EHTEPWA He BCErga MOXET ObiTb MCNONBb3OBAHO B KA4ECTBE AWArHO-
CTH4ECKOro npu3Haka.,

CrpoeHue 1 pacnonoxeHue penpoayKTMBHON CUCTEMbBI KYKYMapuii He SIBNReTCa suaocneundgmny-
HbIM NpU3HakoM. OTNMYKA y pasHbiX BUAOB MOTYT NPOSBNATLCA NUWBL B OKpacke penpoayKTUBHOW CUC-
TEeMbI M NOMOBbLIX NPOAYKTOB, a Taloke B paaMepax U CTPOEHUMU ANLL U CNepMaTo3onaos. Tak, 3HaunTenb-
Hble OTNWYNA B CTPOEHWU anL U cnepMartosonpoB C. japonica n C. conicospermium OTMeYeHbl CoTpya-
HVUKaMu [1anbHeBOCTOMHOMO rocyAapCTBEHHOrO yHusepeuteTa u UHetutyta Buonormm mops [1BO PAH
(Tropun, 2000; Tiopun, Opoanos, 2002).

OnHUM Xe 13 BaXXHEeNWNX B TAKCOHOMWYECKOM OTHOLLEHUW NPU3HAKOB ABNAETCA CTPOEHWE CKe-
NETHbIX 3nemeHToB. CKener ronoTypui CUNbLHO peayuMpoBaH RO CPasHEHMIO C TaKOBLIM B APYrMUX knac-
Cax UrNOKOXWUX U NPEACTaBNEH MUKPOCKOMUUECKMMU M3BECTKOBLIMW TENamn — CNIMKYNaMu, pacnonara-
IOWMMUCA B KOXKE Tena M CTeHKax pAaa BHYTPEHHMX OPraHoB, U MaKpPOCKONWYECKUM OKOMNMOFNOTOYHLIM
KOMbLUOM,

dopmMa NNacTUHOK IMOTOMHOIO KONbUA MOXET AOBOMbHO CUINBHO pasnnyaTbecs B 3aBUCUMOCTY OT
COCTOSHMA XMUBOTHbLIX Nepen NnpenapmposaHneM, a Takke nx BoapacTa. B ¢Bsiau ¢ yka3aHHbIMK 0cobeH-
HOCTAMM UCNONL30BaHNE CTPOEHUA ITOro 06pasoBaHusa ANA Kakmx-nMbo TaKCOHOMMYECKUX BbIBOAOB B
npenenax poaa HEBO3MOXHO. Npeacraensercs HeuenecoobpasHbM 00CYKaAaTb U NPUBOAUMBIE B HEKO-
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Puc. 1. Pacnonoxetue MeseHTepun y Cucumaria japonica (cninow-  Puc. 2. Pacnonoxenue medentepuay C. conicospermium (cnnou-
Has rvHus) u C. frondosa (wrpuxosas nuHua). Paguycei: 1B, MNB,  nas nuuua) u C. levini (wrpuxosas nuHus). Pagvycs: B, MB,
MB — neBbii, npaBblii U cpeauHHbIN BeHTpanbHbIK; A MO — MB — nesuii, NpaBbLIA U CpeaAnHHbLIA BeHTpanbHeIA; 14 v N4 —
nesbiit U NpasLIn AopcansHein (MesuH, MNyauMosa, 1997). NeBsIA U Npasbli AopcanbHbIA.

Topbix paboTtax pasnuyMa B CTENeHW pasBUTUS OKOMOIMOTOYHOIO KOMbUa y paccMaTpuBaeMbiX BUAOOB,
NOCKOMbKY 3TOT NPU3HAK TakKe NOABEPXKEH CUMbLHON BO3PACTHOW U MHAMBUAYaNbHOW U3MEHYMBOCTM.

MpoBeneHHbLI KOMALIOTEPHBLIM aHanu3 dopMbl cnukyn Koxu Tena C. faponica, C. savelijevae,
C. djakonovi, C. conicospermium v C. levini noka3san, 4To HanbonbLueit cTeneHbio NephopupoBaHHOCTH
obnapatot cnukynel C. japonica (koaduumeHT Q_, B CPEAHEM HWXe, YEM Y APYTMX BMOOB), HaUMEHb-
Wwewn creneHblo nepdopupoBaHHoCcTH obnanatot cnukynbt C. diakonovi (tabn. 1). Hanbonbweit crene-
Hbi0 yANUHEHHOCTU obnaaawT cnnkynel C. djakonovi (koadduuneHTbl Ky n K, B cpesHeM Hinke, a Ko3h-
duumeHT K. B cpeaHem Bollue, YeM Y APYrvX BIUAOB), HAUMEHBLLEN CTENEHbIO YANUHEHHOCTH obnasaloT
cnukynbl C. japonica w C. levini. KoadbdmumeHnTbl, xapaktepuayloume cteneHb 0AHOCTOPOHHEN yaonu-
HEHHOCTY U pPaCcYNEHEeHHOCTU CMUKYN He OTpaXalT BUAMMLIX pasnuvyui Mexay paccMmarpusaeMbiMu
BUAAMMU.

Hwxe paccMoTpeHbl mopdonoruieckne oTnnymna NATY BUAOB AanNbHEBOCTOMHBIX KYKYMapun.

Cucumaria japonica Semper, 1868

C. japonica oTnn4aeTca OT ApYrvx NnpeacTasMTeNen poaa CTPOeHUEM CnMKYN KOXWU Tena, poToBo-
ro AucKa, MHTPoBEpTa W HOXeEK, a Takke (hOPMON NNHUM NPUKPENNEHNA ME3EHTEPUA.

XapakTepHbiMU crniMkynamu Koxu tena C. japonica ABNAIOTCA CYyXeHHble K OAHOMY KOHUY nnac-
TUHKWA C LUMMNOBATLIM KPAeM, MHOXECTBOM OKPYIMbIX OTBEPCTUIA 1 GonblumMm KonuvecTeoM Byropkos Ha
nosepxHocty (puc. 3).

Kpome Toro, BCTpeqaoTCa M30THYTHIE, YANMMHEHHbIE, OKPYITible U paccedeHHble nepdoprpoBaHHbie
NNacTUHKK, a TalcKke NanoyKoBUGHbLIE CNKYNb 6e3 OTBEPCTHIA, NOKPbITbIe Byropkamu. 3Havexune koaddu-
uneHTa hopmbl Qo CNUKYIN KOXKM TENA, XaPAKTEPU3YIOLLEro CTENEHb MX NepdoprpoBaHHOCTK, konebner-
cs 0T 2,36 [0 4,38, 4TO 3HAUUTENLHO HIDKE, YeM Y APYMX OanbHEBOCTOYHbLIX KyKymapuii (Tabn. 1).
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Puc, 5. Chukyni W3 poToBOrO ANCKa. Puc. 6. Cnnukynbl 3 uHTpoBEpTa.

CrivKynbl HOXEK CXOZHbI C TAKOBLIMU CTEHOK TeNa, HO Yallle BCTPEYaloTCa paccedeHHble nepdo-
pPUpOBaHHbIE NNacTUHKK (puc. 4). Ha NOBEPXHOCTH NNACTUHOK 3a4acTy0 UMEKOTCA MOCTUKMA U BbiPOCTHI
pasnuuHoi opmbi.

B poTtoBOM AMCke U MHTPOBEPTE BCTPEHaKTCA pelueTyaTble NIAcTMHKU pasHon bopMbl ¢ 3ybya-
TbiM Kpaem (puc. 5, 6). o Mepe pasBuUTUs CNMKYN OHW YTONLLAKTCA, HA UX NOBEPXHOCTY MNOABNAIOTCA
«MOCTUKMY, LUIWMNOBATBIE BbIPOCTHLI {NOCneaHne MoryT 06pasoBbiBaTsCs B f0O0OM MecTe NAacTuHkK, a He
TONbLKO B CpedHen 4acTu, kak otMedan Ocuma (Ohshima, 1918)), yero He Habriogaetca y apyrvx nanb-
HEBOCTOUHbLIX KyKyMapui. YANUHEHHbIE NIacTUHKK N0 Mepe pa3BuTust MOryT Npeobpa3oBsiBaTbes B 00bEM-
Hbié pelieT4yaTLie BepeTeHOBUAHbIE UM KOHUYECKUe CYPYKTYpPbI.

Y C. japonica 0TME4EHO CyLECTBEHHOE OTIMUUE OT APYrMX AanbHEBOCTOYHBIX KyKymapuid B Npo-
XOXOEHWN Me3eHTepUA KULWEeYHWKa B cpeiHe-3aaHel YacTu Tena. Y 3Tol ronoTypum MeseHTepuil npoxo-
AWT OT NepenHero KoHua Tena B MWAAOPCanbHOM MHTEppannyce, NepecekaeT Nesyo AOpPcanbHylo, e-
BYQ BEHTPAnNbHYIO U MUABEHTPArNbHYIO NPOACIILHLIE MbILIEHHLIE NEHTbI Y OCHOBaHWUR COOTBETCTRYIOLLMX
peTpakTopoB, obpasyer neTnio B MHTeppagnyce ¥ NoaxoAMT K KNoake no CPEanHHOW NMHUKN MULOBEHT-
PanbHoM NelTbl {puc. 1); y APYrvMX AaNbHEBOCTOMHLIX KyKyMapuii ME3EHTEpHIA NepeceKkaeT NULLL neeylo
AOPCAnbHYI0 U BEHTPanbHY NPOAONbHLIE MbILEYHDbIE NeHTLI U BAOMb IEBOW CTOPOHbI MMABEHTpasb-
HOW MbILIEYHOM NEHTb!, a 3aTeM CPEAVHHOM ee NUHUKM CrYCKAEeTCs K knoake (puc. 2).
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Cucumaria savelijevae Baranova, 1980

C. savelijevae CyuleCTBEHHO OTNMHAETCR OT ApYrvx NpeacrasuTenielt poAa CTPOEHUEM ChMKyn
KOXW Tena, poTOBOrO AMCKA, MHTPOBEPTa U HOXEK.

B koxe rena (puc. 7) npeobnagaoT yONMHEHHbIE NITACTUHKY C HEPOBHLIM Kpaem 1 Hebonblvm
KOMUUECTBOM KPYMHBIX M MENKUX OTBEPCTWUIA YASTMHEHHOW, HeNPaBUIIbHOW M OKpyrnon diopmbl. Takke
BCTPEYAIOTCA PAKETKOBUAHLIE, raHTeneBugHble, poMGOBUaHbIE, NONACTHLIE U U3OTHYThie nepgopupo-
BaHHbIE NMACTUHKW M CNMKynbl 6e3 oTBEPCTUiA: NpAMbIe, PA3BETBIIEHHbIE UMW U30THYTLIE Nanoqku. Xa-
PaKTEPHOWN 4ePTOi CNNKYN ABNSIETCA HANM4YNE OYEHb KPYNHbLIX OTBEPCTUIA YANTMHEHHOW MNWU HENpPaBuUIb-
HOM QOpMbI, @ Takke ANVHHBIX CUNLHO Pa3BETBMNEHHbLIX BLICTYNOB, 3a4acTylo OTXOAALLMUX OT Kpas.

CnuKynbl HOXEK CXOAHbLI C TAKOBBIMW CTEHOK Tena (puc. 8).

Cnukynel potoBoro aucka (puc. 9) npeacTaBneHbl pakeTKoBUAHBIMW, POMOOBUAHLIMK, YONUHEH-
HBIMK ¥ NIONACTHLIMK NEPCOPUPOBAHHBIMW NITACTMHKAMK, Kak nNpasuno, ¢ 6onbwunm konudyectsom By-
FOPKOB M OTBEPCTUIA OKPYIMOK, YANMHEHHON W HENPaBMNbHOA (DOPMbI; Kpai NNacTUHOK HECET CriaxeH-
Hble Wwunukwn. Takke BCTPEYAKOTCA Pa3BeTBlNEHHbIE CnuKybi 6e3 oTBEPCTUN.

Cnukynbl vHTpoBepTa (puc. 10) npeacTaBneHbl PakeTKOBUAHLIMY, YANMHEHHBIMM, NIONACTHLIMUA U
W30rHYTbIMU NepdOpUPOBaHHBIMK NNACTUHKaMKU ¢ HebonbLUMM Konn4yecTBOM BYropkos U OTBEPCTUI OK-
pyrnon, yarnmMHeHHon u HenpaennbHOW hopmbl. Takke BCTpe4aloTCa passeTBeHHbIe U NanoYykoBuaHbIe
cnukynst 6e3 oTBepCcTUi.

Puc. 9. Cnvkynb! U3 poTOBOro AUCKa. Puc. 10. Cnukynbl U3 MHTpOBEpPTa.
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Cucumaria djakonovi Baranova, 1980

C. djakonovi otnuyaeTcs OT Apyryx NnpeacraBuTerien poga CTpOeHNEeM Cnkyn KOXn Tena, poToBo-
ro gMcKa, MHTpoBepTa U HOXKEK.

XapakrepHbiMu CKyNamMu KOXu Tena u Hoxek (puc. 11) ABARIOTCH CUNBHO BLITAHYTHIE NNACTUHKN
¢ HeboNLWKUM KonNu4ecTBOM BYropKOB W OTBEPCTWIA OKPYrNoOW, OBanbHOW W wenesnaHon ¢opmb! (1-2
oTBEPCTUA B nonepeyHoM psay). OHu obnaaaloT HaMMeHbLen cTeneHbio nepcdoprpoBaHHOCTU (koad-
duurent QB cpeaHem Boilse) U HanbonbLLen CTENeHbI0 YAIMHEHHOCTH (Ko3ddrumeHTL K, v K o B
CpPEAHEM HuXe, a koadduumneHT K B cpeaHeM Bbitlie) Mo CPaBHEHWIO C APYrMMU Buaamm AanbHeBoCTOoN-
Hbix KyKymapuun (tabn. 1).

Tawke BCTPEYAKOTCS Pa3BETBNEHHbIE NEP(OPUPOBAHHBIE NAACTUHKKA. AMBYNakKpanbHbie HOXKK C
OKPYIMOA KOHEYHON NNacTUHKOR, uMetoulen 6onblLIoe KONMYecTBo OTBEPCTUNA.

Cnukynbl poToBOro gucka v nHtposepta (puc. 12, 13) npeacrasneHbl B OCHOBHOM YANMUHEHHBLIMK,
nepdopmpoBaHHbIMKA NNAcTUHKamy ¢ HeBonbwum KonuyecTBomM OyropKoB U OTBEPCTWIA OKDPYFNON 1 ya-
NUHEHHON IOPMbI.

e
Dt Ve~

Puc. 11, Cnmkynbl U3 KOXU TENa 1 HOXEK. Puc. 12. Cnnkynol ua potosoro aucka. Puc. 13. Crninkynbl 13 uHTpoRepTa.

Cucumaria conicospermium Levin et Stepanov, 2002, sp. n.

Hosuiit BKMA C. conicospermium oTnmMyaeTcs OT APYrvX npeacrasutenew pona opMon Cnvkyn
KOXW Tena U MHTpoBepTa.

[Mpeobnagalowinin TN CNMKYN KOXK Tena — CYXKEHHLIE K OAHOMY KOHLY W 3aKaHYMBaIOWMECA OCT-
PLIM WKNOM (LWKNaMK) yANWHEHHbIE NepgoPNPOBaHHbIE NNACTUHKM C OTBEPCTUSIMW, PaBHOMEPHO pacnpe-
AENEeHHbIMU NO noBepxHocTy (1-3 oTBepCcTUS B NOMEpPEeYHOM psify); MOBEPXHOCTL NNACTVHOK 06UNLHO
nokpeiTa Gyropkamu, a ux kpaw cHabxeH ocTpuiMu 3yGuamu (puc. 14). Kpome Toro, BcrpevaroTes nonact-
Hble NNACTUHKK C LIWNOBaTbIM kpaem u GonbluvM yucnoM ByropkoB Ha NOBEPXHOCTW, NANOYKOBULHBLIE
cnuKyne! 6e3 OTBEPCTUIA 1 YANMHEHHbIE, U30rHYThle U «pakeTkoBuaHble» nepdopupoBaHHbIe NNacTUHKMY,
Kpan KOTOpbIX, Kak NPaBunao, He HeceT OCTPbIX WMNOB, U OTCYTCTBYIOT BYropkv Ha NOBEPXHOCTU.

B untpoBepte (pyc. 15) BCTpevaoTes oBanbHbLIE W YANWHEHHbIE NNACTUHKK CO CINAXEHHBLIM Kpaem,
'MHOXECTBOM OTHOCUTENBHO MENKUX OTBEPCTUI U AyroobpasHbiMKU NEpeMbIHKaMK, COEAVHSIIOLLIMMM Byrop-
Ki. Y ApYyrix u3BecTHbIX KyKyMapuii noaobHblie NNacTUHKM BCTPEYAKTCS B @AMHUYHOM KOTNMHECTBE U XKe
HE BCTPEYaloTCA coBCeM. Kpome Toro, BCTpevaloTea NanoykoBMAHbIE CNIMKYNbI Be3 oTBepCTuit; yanuHeh-
Hble, NoNacTHbie N paKeTKoBUAHbIE CNKKYIbl C 3yBYaThiM Kpaem 1 AOBOMBHO KPYNHbIMU OTBEPCTUSMM.

Cnepmartozouaul C. conicospermium MMEKT coseplieHHe HeobbiMHOe ANA KyKymapumg crpoe-
Hue. Mmesn SoyoHkooGpasHoe anpo, oMW 06nNafarT KOHWIECTKOW rONOBKON, YTO 0BYCNOBNEHO HanNUYKeM
Bonswon akpocomsl (TiopuH, 2000; TiopuH, Apoanos, 2002), Toraa Kak GoNbLIMHCTBO BUAOB ronoTypuit
UMeT chepudeckyio unu anuncosuaHnyto dopmy cnepmarosounoe (poanos, KacesHos, 1985; [poa-
Aos, WeaHkos, 2000). OcobeHHOCTW CTPYKTYpbl CNepMaTo3onaos C. conicospermium v vix NPUHUMNK-
aneHble OTNU4KA OT cnepMarosonaos C. japonica nogpoBHO paccMOTpeHbl coTpyaHukamu [anbHeBoc-
TOYHOTO rocyfapcTBeHHoro yuusepeurera u Muctutyra 6uonorumn mops ABO PAH (Tiopun, 2000; TiopuH,
Apoanos, 2002). C. conicospermium otnudaeTtca ot C. japonica COCTaBOM TPUTEPNEHOBLIX IMUKO3MA0B
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Puc. 14. Cnukynsi u3 koxu Tena. Puc. 15. Cnukynb! M3 MHTpoBEpPTA.

(Asunos, 2000). CocTas TpUTEPNEHOBLIX MMWUKO3UAOB NPUKAMYATCKUX BWUAOB, K COXANEHUIo, Noka He
ycTaHoBneH. B Hacrosuiee Bpems Matepuan obpabaTbiBaeTcsl COTPYAHMKaMW TUXOOKEaHCKOro MHCTUTY-
Ta Buoopraxudeckon xumuu [ABO PAH.

Cucumaria levini Stepanov et Pilganchuk, sp. n.

Hosbit Bup, C. levini otnuyaeTca OT ApyrMx npeacrasutenen poaa (hopMoil Crnkyn KOXu Tena v
Hoxek. [peobnagatowmit TUN CANKYN KOXKM TENa ¥ HOXEK — MAaCcCWBHbIE pacceyeHHble nepdopupoBaH-
Hble NNACTUHKK (puc. 16, 17). 3TM cnnKynbl IMEIOT HEKOTOpPbLIE YepTbl CXOACTBA € TakoBbiMU Y C. frondosa,
HO OTNIUYAKOTCA NO pRAY NPWU3HAKOB. Tak, y HOBOMO BUAA CNMKYMbl MMmetoT Sonee 3alybpeHHbivi Kpaw,
NOBEPXHOCTb Ux B Gonblueit cTeneHn NoKpbiTa Byropkamiu, OTBEPCTUA 3HAYMTENBHO OTIMYAKOTCA ApYr OT
Apyra no copme u pasmepam 1 PACNOSNOXEHb! NIOTHES, U3-33 YEro B CpeaHen HYacTu NNacTuHKK 3a4yac-
Tyi0 npuobpeTatot cotoobpasHyro dopMy. Ha nosepxHoCcT NNacTMHOK He 0BHapYKeHO «MOCTUKOB» U
LIMMOBaTLIX BbIPOCTOB, 4acTo BeTpevatowmxes y C. frondosa u C. japonica. CteneHb YAnMHEHHOCTU Crnkyr
C. levini cxogHa ¢ Takosoil y C. japonica, HO cTeneHb nx NepopupoBaHHOCTU 3HAYUTENBLHO Hke (Tabn. 1).

OCHOBHbIE BbIBOAbI

1. ®opMa, pasMepsl, BHELUHAS OKpacka, okpacKka BHyTPeHHWUX OpraHoB 1 pacnonoxeHue ambynak-
PanbHBIX HOXEK KYKYMapui CUNbHO BapbUpYIOT U HE MOryT UCNOMB30BaTLCA B KaYeGTBE HAfEKHBIX -

Puc. 16. Cnukynbl U3 KOXu Tena. Puc. 17. Cnnkynb! 3 HoXex.
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arHocTUYecKkux nNpusHakoe. He yaanocb obHapyxuTs pasnuymi B hopMe, pacnonoXxeHun U pasmepax
nonuesa Ny3bIpA, KAMEHUCTOTO KaHana, MbIL-PETPaKTOpOB, roHaa U APYIMX CTPYKTYP; UCKNIOYeHne
COCTaBMACT TOMbKO PACNONOKEHUE Me3eHTepus.

2. B pape crnyJyaes y pa3HbiX BUAOB HabMoRaTCH OTNMYMA B (POPME NUHNMKU NPUKPenneHusa me-
seHTepusa. Tak, y C. japonica oTMEYEHO CyLLECTBEHHOE OTNM4ME OT APYIMX OanbHEeBOCTOYHbIX KyKyma-
pyli B NPOXOXOEHNM ME3EHTEPUA KULIEYHVKA B CpeaHe-3aaHen YacTu Tena.

3. PasHble BMAObl KyKyMapuid 3a4acTylo OTIM4alTCs pasmepamm, (OpMor U CTPOEHWEM NOMOBbIX
nponykToB. Tak cnepmaro3onabl C. conicospermium UMeloT CoBepWEHHO HeobbluHoe ANs Kykymapuui
cTpoenve. Ymen BouoHkoobpasHoe siapo, oHWM 06NanaloT KOHMYECKOWN TONOBKOK, YTO OBYCNOBNEHO Ha-
nuuveM Gonbluoi akpocombt (Tiopun, 2000; TiopuH, Opoznoe, 2002), Toraa kak 60NLWMHCTBO BUAOB
ronoTypuin UMeIT CHEPUYECKYI0 YINK 3NMNCcoBUAOHYI0 copmy cnepmartosonaos ([lposnos, KacbsaHoB,
1985; lpoanos, UeaHkos, 2000).

4. dopma NNacTUHOK FMOTOYHOIO KONbLUa MOXET LOBOSMLHO CUMbHO pas3nuuyaTtbes B 3aBUCUMOCTU
OT COCTOAHUSA XWBOTHbIX flepes NpenapupoBaHneM, a TaKkke ux Bospacta. B cBA3K ¢ yKa3aHHbIMK OCO-
BeHHOCTAIMK MCNONb30BaHKWe CTPOEHNst ITOro 0Bpa3oBaHVA AN KakMx-Nbo TAKCOHOMUYECKUX BbIBOAOB
B npegenax poaa HeBO3MOXHO.

5. OoHUM U3 BaXHENRWNX B TAKCOHOMUUYECKOM OTHOLWEHUH MOPOnorM4eckux Npu3Hakos ABNAeT-
CSl CTPOEHUE CNWUKYN rOnoTYpUiA.

6. PaspaboraHHasa Metoauka KOMNLIOTEPHOrO aHanu3a (hopmbl CriMKys No3Bosnuiia paccyvraTth
KONTM4eCTBEeHHbIE NoKasaTeny OpMbl CNMKyM AanbHEBOCTOYHbLIX KYKYMapui U BbISSBUTb UX OTNUYUA.
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Comparative analysis of morphological variations of five species of Far Eastern holothurians has been carried out.
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