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BBEJEHUE

AKTyaabHOCTb pPaboTHl. ['0IOTYpHH - 0JJHA U3 MIUPOKO PACHpPOCTPAHCHHBIX U

3HAYMTEIBHBIX MO YHUCICHHOCTH M OHMOMAacce TPYIMI MOPCKUX OECIIO3BOHOYHBIX.
OHHU BXOAAT B COCTaB OOJIBITUHCTBA OCHTHYECCKUX COOOINECTB M B psAIC CIydyacB
UrparoT B HUX JOMUHUPYIOUIYIO poJib. [IOTHOCTh MOMyisiuuii HEKOTOPHIX BUJIOB
MOXET JOCTUIaTh MHOTHX JECATKOB U COTEH HK3EMIUISIPOB HA OJIMH KBaJApPaTHBIN
MeTp. DKOJIOTHYeCKas pOJIb TONOTypwil Bennka, OHH OKa3BIBAIOT MOIITHOE
BO3JIeiicTBUE Ha OHomepepabOTKy OpPraHMYEecKOro Marepuana Ha JHE MOops
(JIesun, Boponosa, 1979; Jlepun, Ilunwmios, 1982; Jlesun, 1988; 1990; 1999;
JleBun, CasnuHa, 1988).

OTH JKUBOTHBIE WIPAIOT BAXHYI0 POJb B XO3SAMCTBEHHOW MAESITEIHLHOCTH
yenoBeka. X UCIONB3YIOT B KAUeCTBE MHUIIEBHIX MPOIYKTOB, KOTOPHIE 00JIaTaf0T
HE TOJIBKO TaCTPOHOMHUYECKUMH, HO W Je4eOHBIMH KadecTBamu. [lo Oompirei
YACTH TOJIOTYPUH YIOTPEOIAIOT B MUITY TOJHEKO Ha OCTpOBax 3amaaHoi [lamudpuku
1 B A3un. B 3TuX permoHax MCHONB3YIOT B IMHUIIEBHIX IENAX CTEHKY Tella B CHIPOM,
COJIGHOM WJIM CYIICHOM BHIe. BHyTpeHHHE opraHbl Takxke cbhenoOHbl. B Smonnn
W3 KUIIEYHUKA U TOHAJ IOJy4aloT B BBICOKOLICHHBIN JEIMKATECHBIM MpoaykT. B
nocjenHee BpeMsl TOJOTYPUU TPHUBICKIM BHUMaHue (apMakoJOroB U
OMOXMMHUKOB, TaK KaK B HHUX OOHapyXeHbl XHMHYCCKHUE COCIAMHCHHS C
BEIPKEHHOW OMOJIOTHYEeCKON aKTHBHOCTBIO. B Poccuu 3T BemecTBa MCHOMB3YIOT
IUIsL W3TOTOBJICGHUS JICKApCTB, NOOABISAIOT B 3yOHYIO TAcTy, KpeMbl H Jp.
CpaBHHTETBFHO HENAaBHO pa3paboTaHa TEXHOJOTHS JIEUYeOHO-TPOPIIIAKTHICCKIX
HAITUTKOB, OJHUM W3 OCHOBHBIX HCXOIHBIX KOMIIOHEHTOB KOTOPBIX SIBIISIETCS
ruaponusaT u3 Kykymapuu smonckoit (I'omuapenko, I'poccman, 1994; llynsruna,
bnunoB, 3aropogHas u ap. 1997). DTH mpOAyKTH MPUMEHSAIOTCS B KauecTBe
Ne4eOHOTO TUTAHKS Y 0’KOTOBBIX OOJIEHBIX.

Cpenn 1anbHEBOCTOYHBIX TOJIOTYPHUH HauOoJiblIee X03sHCTBEHHOE 3HAYCHHE
MOTYT UMeTh rojiotypun pona Cucumaria. HecMOTpsi Ha 3Ha4YMUTENIbHbIE 3amlachl,

OTH XUBOTHBIC B HACTOAIIEEC BPEMSA NMPAKTUICCKU HE ,Z[O6BIBa}OTC$[. Tem He MCHEC,
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UCIOJb30BaHWe HMX B Poccum mMeeT OOJbIIME TNEPCIEKTHBBI W, HECOMHEHHO,
MIPOMBICEN KyKyMapHii OyJeT MOCTEIIEHHO YBEININBATHCS.

B cBsi3u ¢ BbIlIECKa3aHHBIM, 33ja4a BBIACHEHHsI CHCTEMAaTHYECKOT0 COCTaBa
KyKyMapHil CTaHOBHUTCS HE TOJBKO aKaJeMHYECKOH, IMOCKOJIbKY OT €€ PeLICHHUs
3aBHCHUT pa3paboTKa METOIOB KOHTPOJIS U PETYJISIUH YHCICHHOCTH BUIOB. K pony
Cucumaria 3a BCIO UCTOPUIO €r0 UCCIECNOBaHUs ObBUIO OoTHeceHO 165 Bumom. U3
HUX 43 BHJa MpU3HAHBI B HACTOSAIIEE BPeMs KaK OTHOCSIIHECS K 3TOMY TaKCOHY
(Solis-Marin, Laguarda-Figueras, 1999). HecmoTps Ha TO, 9TO cHCTeMaTHKE W
OHOJIOTUH KYKyMapuil MOCBAIICHBI MHOTHE HOECATKH paboT, o0beM pojga u
TaKCOHOMHYECKHE OTHOILICHHSA OTIACJIBHBIX BHIOB O CHX IIOP HENb3sl CUUTATh
OKOHYATEJIhHO YCTAaHOBJIEHHBIMU. J[0 HEIaBHErO0 BpeMEHHU psAl HcclefoBaTenei
BbICKa3biBall MHeHue, uto Cucumaria japonica - tonbko mnonaBuj (CaBenbena,
1941; Lambert, 1984; 1997) umm Bapumerer (Mortensen, 1932; Panning, 1949;
1955) C. frondosa. Tlocnenuue uccnenoBanus (ApmioB, CToHuk, KamnHoOBCKUH,
1990; ABunoB u np., 1993; Kanunun, Jlesun, Cronuk, 1994; Jlepun, I'ynumosa,
1997a; I'yammosa, 1999; Asuinos, 2000) moka3anu JOCTOBEpHBIE Pa3iIHYUS ITHX
BUJIOB Ha MOP(OJOrHYECKOM U OMOXMMHUYECKOM ypoBHsX. B 1997 r. B SImoHckom
Mope ObLT OOHAapy>KEH HOBBIM BUA Kykymapuih - C. conicospermium, paHee
npuuncisieMsld k C. japonica, KOTOPBIN OTIMYAETCs OT Hee CTPOSHUEM CIIHMKYI
Koxu Tena W uHTpoBepta (JleBuH, Crenanos, 2002), coCTaBOM TPUTEPIIEHOBBIX
rnuko3nnoB (Asunos, 2000) m crpoeHmem cunepmatozounoB (Tropun, 2000;
Tropun, Hdposmos, 2002). Kpome Toro, He OBIJIO OKOHYATEIHHO YCTAHOBJICHO
TaKCOHOMHYECKOE TOJOXEeHNe KyKymapuii kamuyaTtckoro menbda. 3.1. bapanosa
(1980) ommcama nBa Buma kKykymapwii ¢ menbda Kamuatku C. savelijevae u
C. djakonovi, n nonroe Bpemsl CTaryc 3THX BHJOB He mpu3HaBaics. Haiu
uccienoBaHus nonareepxkaaroT ganusle 3.1. bapanosoit. B 1996 r. B OxorckoMm
Mope HaMmMHu OblT1 OOHapykeH HOBbIA Buja ronotypuid C. levini, Takxke paHee
npunumaembiii 3a C. japonica (Crtenanos, ITwieranuyk, 2002). B 2001 r. B
OxoTckoM Mope HaMH ObUT OOHapyxeH HOBBIH Bua ronotypuit C. okhotensis

(JIeBun, 2003).
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Henu w 3amayn pabGotbl. OCHOBHOH MLEJbI0 JAHHOHW pPabOThl SBISIIOCH

YTOYHEHHE BUIOBOTO COCTaBa JallbHEBOCTOYHBIX KyKyMapHil Ha OCHOBE aHaJIM3a
X MOp(HOJIOTHYECKOI M3MEHYHBOCTH.

Jlis 1oCTHKEHUs YKa3aHHOW LeNI ObUIM MOCTAaBJICHBI CIIEIYOLIUE 3a/1a4t:

- OLICHUTH pa3Max BapHaluu MOP(OIOTHIECKIX MPU3HAKOB KyKyMapHii;

- BBISIBUTH IIPU3HAKH, TAKCOHOMUYECKH 3HAYUMbIE Ha BUJIOBOM YPOBHE;

- TIPOBECTH CPaBHUTEJIBHBIH aHaJ M3 MOP(OJIOTHYSCKOH H3MEHUYHMBOCTH
JaTbHEBOCTOYHBIX KYKYMapHi U YTOYHUTH UX BUIOBOH COCTaB.

Kpowme Toro, 6bu1 IPOBEICH aHANIN3 COOCTBEHHBIX U JIUTEPATYPHBIX JIaHHBIX C
LIeNbI0 BELICHEHHS PACIpe/IeIeH s JabHEBOCTOYHBIX KYKYMapHi.

Hayunas HoBusHa. [Tokaszano, uro Bua C. japonica cOOpHBIH, U ero apeain

3HAYUTEIBHO YK€, YeM CUMTaJoCh paHee. ONMUCAHO TPU HOBBIX BHJAa KyKyMapHid:
C. conicospermium, C. levini u C. okhotensis. Briepsble pa3zpaboTaHa MeTOIHKa
KOMIIBIOTEPHOTO aHaliu3a (OPMBI CIIUKYI roJoTypuit pona Cucumaria.

TeopeTryeckass M MpaKTHIECKass 3HAYMMOCTD. Hpez[naraeMaﬂ METOJHKA

KOMITBIOTEPHOTO  aHanu3a (OpPMBI - CHHKYJT TOJOTYpHH JaeT IpHeMIIeMble
pe3ybTaThl U MOMKET OKAa3aThCs TIOJC3HOM MPH PEHICHHH TAaKCOHOMHYECKHX H
NOMYJISIIIMOHHBIX 337134,

[Mokazano, uto Bux C. japonica COOPHBI M ONHMCAaHO TPU HOBBIX BHIA
kykymapuii: C. conicospermium, C. levini u C. okhotensis. 9T0 Ba)XHO HE TOJIBKO C
Hay4YHOW TOYKH 3pEHHS, HO M C INPAKTHYCCKOH, MOCKOJIBKY pa3Hble BHBI
KyKyMapHil OTIMYAIOTCS IO XUMHYECKOMY COCTaBY M TEOPETHYECKH MOTYT MMETh
pa3MYHOe IPUMEHEHHE MPH pa3paboTKe (hapMaKOIOTHIECKUX IIPEIapaToB.

Ha ocHOBe cOOCTBEHHBIX U JIUTEPATYPHBIX JaHHBIX YTOYHEHO paclpeaeieHue
JlaJIbHEBOCTOYHBIX KyKyMapuil.

Ha ocHOBe COOCTBEHHOrO OIBITA H JIUTEPATYPHBIX JAHHBIX JaHBI

PEKOMEHAAIUY 10 IIPOBEACHUIO IPOMBICIIA KyKyMapuil.
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I''TABA 1. MATEPUAJI U METO/bI

1.1. Paiionsl u cpoku pagoTt

MarepuanamMu TOCIYXUJIH cOOpBl aBTOpa B HAay4HO-IIPOMBICIOBBIX pelicax

OI'VII

«KamuatHUPO» (1992-2001), corpymuukos KOII THUI' JIBO PAH

(1985-1991) u xomnexkuunonusle GoHabl 300a0rHueckoro uHctutyra PAH (tabm.

1.1).

Tabmumna 1.1. Crimcok craHnui

Ne n/m Nupopmanust 0 cTaHUMHU

1 28.06.12, «Baiirau», bepunroso mope, y M. OnroTopckui, ri1. 15 M, rpyHT
- w1, ¢0. Aparoasa, Ne 1/13935. C. djakonovi (ronotun).

2 20.08.19, I'mpporpad, sxcn. Boct. okeana, Boct. KamuaTtka, 6. AxomTeH,
ct. 10, r1. 36 M, rpyHT - i, b. Ne 5, ¢6. CemenoB. Ne 1/13778. C.
savelijevae (ronotun), Ne 2/13787. C. savelijevae (mapatum).

3 19.07.54, 3UH, TUHPO, «Jlebens», e1. 94, Kypuibckue 0-Ba, K BOCTOKY]
ot 0. [Tapamymup, ri1. 53 M, TpyHT - KpynHBIH mecok, ¢6. Crmpuna, No
3/17622. C. savelijevae (mapatu).

4 13.08.75, Komannopckue o-Ba, 0. bepunra, m. CeBepo-3amagasiid, ri. 19,5
M.

S5 23.08.85, KOII TUT" IBO PAH, o. bepunra, m. OcbinHol, ra. 20-25 M,
TPYHT - ckana, ¢c6. Omypxos B.B.

6 23.08.85, KOII TUT" IBO PAH, o. bepunra, m. OcbiniHo#, . 13-14 M,
IPYHT - CKana, BaryHsl, c6. Omypkos B.B.

7 19.09.86, KOIT TUT" ABO PAH, Komannopckue o-Ba, o. bepunra, paspe3
0. Toropkos - M. Bxoauoit Pud, ri. 22-25 M, rpyHr - ckana, ¢c6. OmypkoB
B.B.

8 10.10.86, KOIT TUI" IBO PAH, ABaunHckuii 3anuB, M. ToncTeii, 1. 140
M, CHIOPPEBOJI.

9 28.08.88, KOIT TUT" IBO PAH, o. Kaparuuckuit, M. KexypHbIif, T1. 19 M,

BOZOJIA3HEII cOOp.
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Ne n/m

Nudpopmanust 0 cTaHUMHU

10

20.07.91, KOII TUI" IBO PAH, o. Bepunra, m. Ilepemeek ocTpoBHOH, I'II.

20 M, rpyHT - cKaibHas mTa, ¢6. Omypkos B.B.

11 18.08.92, Oxotckoe Mmope, 52°56'78" N - 154°462" E, 52°58'15" N -
154°44°60” E, ri. 195-200 M, ¢6. JIsicenko B.H.

12 30.08.92, KamuatHMPO, ABauunckuii 3anuB, 0. CTapuukoB, . 8-14 M,
c6. CMUpPHOB.

13 20.09.92, KamuatHUPO, MPC311, Oxotckoe mope, ¥Ycrb-bosbinepenk, v
rmoc. OxTsa0pbckuii, ri. 40 M, ¢6. Crenanos B.T'.

14 13.08.93, KamuatHUPO, ABaunHckuii 3anuB, 6. Tuxupka, rii. 5 M, TPYHT -
ckana, c0. baxun A.T'.

15 20.08.95, ABaumHckuil 3ammuB, 52°44'5" N - 158°422" E, 52°43'4" N -
158°42"2" E, ri. 106 M. ¢6. XKXentoroxko-O.B.

16 20.08.95, ABaumHckuii 3amuB, 52°45'7" N - 52°45'5" N, 158°42' E, rx.
82-105 M, ¢6. XKearonoxko O.B.

17 21.08.95, KamuatHUPO, ABauunckuii 3anuB, 6. Capannas, 52°44'5" N -
52°44'00" N, 158°42'2" E'- 158°34'00" E, ri. 30-33 M, c0. XXenToHoXKO
O.B.

18 16.11.96, KamuatHUPO, HUC «Ametuct», Oxorckoe mope, 51°49'9"N,
156°02'3" E, ri1. 75 M, ¢6. Tokapes E.II.

19 21.07.96, KamuatHPO, HUC «Ametuct», Oxorckoe mope, 52°24'8" N -
155°41'6"E, ra. 60 M, ¢6. Tokapes E.II. C. levini (ronotun).

20 16.04.97, KamuatHUPO, HUC «Awmetucr», Oxorckoe mope, 51°43'N -
51°44'N, 156°00' E - 156°01' E, ri1. 102 M, ¢6. Crenanos B.I'., Bacuines
I.C.

21 16.04.97, KamuatTHUPO, HUC «Ameruct», Oxorckoe mope, 51°41'N -

51°42'N, 156°06' E - 156°07' E, rin. 91 M, ¢6. Crenanos B.I'., Bacuines
I.C.
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Ne n/m

Nudpopmanust 0 cTaHUMHU

22

24.06.97, KamuatHUPO, CPTM «llltypman Cryneit», OxoTckoe Mope,
57°32' N, 156°23"'E, rin. 59 M, ¢6. Mouceesckuii I'.H.

23 24.06.97, KamuatTHUPO, CPTM «lltypman Cryneit», OxoTckoe Mope,
57°28' N - 156°35"E, rin. 30 M, ¢6. Mouceesckuii I'.H.

24 03.09.97, HUC «Axanemux Onapuny», 20 peiic, cT. 14, SInonckoe Mope, M.
CocynoBa, , 46°24'08" N, 138°19'08" E, rm. 85 M, tpan Curcobu, cO.
denopos C.H. Cucumaria conicospermium (TOTOTHII, TAPATHUIIBI).

25 03.09.97, HUC «Axagemuk Omnapun», 20 peiic, ct. 12A, SInonckoe mope,
p-or M. CocyHoBa, 46°27'6" N, 138°13'3" E, ri. 34 M, Tpan, cb. SIkoBies.

26 07.11.97, BMPT «Pe3omntor», nponus Jlutke, 59°22'5" N - 163°46'S"E,
59°19°0” N - 163°48°3" E, rm. 40-42 m.

27 07.11.97, BMPT «Pe3zomtot», mponus Jlutke, 5S9°H'S"N - 163°32'4"E,
59°14'1"N - 163°36'3" E, ru1. 33-35 m.

28 01.05.98, KamuatHUPO, Oxotckoe mope, 52°21' N - 52°22'N, 155°36'E,
ri. 74-75 m, ¢0. Bacunses I1.C.

29 01.05.98, KamuatHNPO, OxoTckoe mope, 52°28' N - 52°27' N, 155°20' E,
ra. 96-100 M, c6. Bacunses I1.C.

30 07.06.2000, KamuatHMPO, HUC «Ametuct», OxoTckoe mope, 52°10'N -
52°11'N, 155°41' E, . 82,8-72,8 M, ¢6. Crenanos B.T.

31 08.08.2001, KamuatHHUPO, MPC-268, Oxotckoe mope, 52°51'00"N -
155°56'40" E, ri. 28 M, TpyHT - rajbKa, Iecok, apara, co. Crenanos B.T,
Cucumaria okhotensis (TOJOTHII, TApATHIIbI).

32 OxoTtckoe Mope, o. [lapamymup u o. Atrnacora, 50°34' N, 155°40" E, ru.
183 m.

33 0. [Tapamymmp, oxoromopckas ctopona, 50°43'9" N, 155°47'0" E, rm. 133
M.

34 K BocToky ot 0. [Tapamymup, Ne 16884.

35 KamuatHUPO, Cesepubie Kypuisl, ¢6. Kunac C.A.
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Ne n/m HNudopmanus o cranHun

36 0. OnexoraH, [Ipo6a 11.

37 0. OHeKOTaH.

38 0. OnekoraH, 49°29' N ,154°36' E, ri1. 97 m.

39 0. Ouexoran, 49°29' N, 154°38'E, 1. 96 M.

40 o. lllukoraH, okeaH, cTop., 43°40' N, 146°45' E, ri. 102 M.

41 43°56' N, 146°10" E, r1. 60 M.

42 HUC «Axanemuk Omapuny, ctT. 4, 43°58'3" N, 146°13'8" E, ri1. 68 M.

43 HUC «Axkanemuk Omapuny, cT. 2, 43°59' N, 146°10' E, r1. 60 M.

44 TUBOX, HUC «Akanemuk Omapuny», 2 peiic, cT. 1, 43°59' N, 146°08' E,

1. 60 M.

45 TUBOX, HUC «Axkanemuk Omnapuny, 2 peic, ct. 5, 44°03'5" N, 146°03'4"
E, ri. 63 M.

46 0. Bycce (0. Caxamma), Ne 2588.

47 t0.-3. Caxamun, Ne 12433,

48 10.-3. Caxanuu, Ne 12437, rpyHT - pakymia.

49 /ABauMHCKWH 3a1HB, 0. CTapUIKOB, TJ1. 8 M, TPYHT - CKaja.

1.2. O6padoTka MaTepuaia

1.2.1. KamepaabHasi 00padoTka

Crouxynel. IIpemapaTsl cnmKyn TOJOTYpHH TOTOBHIM IO OOIIENPHHITON
Meronuke. OOpasupl TKaHed (CTEHKH  Teda, HWHTPOBEPTa,  IIyHAalell,
aMOyJakpaldbHBIX HOXXEK, paiioHa aHyca) MOMeNIand B TMPOOHPKH C pacTBOPOM
IIEJIOYN M HarpeBaji Ha BOJSHOW OaHe (M3-3a TOJCTOHM CTEHKH Teja KyKyMapuiu
OTJICJICHUE TKaHEW Teja OT CHHUKYJ MPU MOMOIIM KaBEJIEBO BOJBI HE IPHHECIIO
JKeynaeMoro pesynbrara). OceBlIMe Ha AHO NPOOMPKH CHHUKYJBl ITPOMBIBAJIH,
pa3Meriany Ha IPeJMETHOM CTEKJIE U MOCIIe TTOAChIXaH!s 3aKII0Yal B KaHAICKUH
G6ampzam. [Ipemaparbl mpocMaTpuBaJM IOA  MHKPOCKOIIOM, TOCIE  YEro

n300pakeHNe CIHUKYJ BBIBOJWIN HA 3KpaH KOMIIBIOTEPA NP MOMOIIN YCTaHOBKH,
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cocrosimieit u3 mukpockona «Olimpus BX-40», Buneoamantepa «U-PMTVCy» u
Buneokamepsl «Sony Handicamy», i coxpaHsuid Ha KECTKOM TUCKE IPU ITOMOIIN
mporpammbl «ASUS Live 2740 (Version 2.00.01)» B Buae rpaduueckoro daiiia
(puc. 1.1). [JIng panpHeHIIero KOMIBIOTEPHOIO aHalW3a KOHTYPBI CIHKYI
MIEPEPUCOBBIBATIN C UX pacliedyaTaHHBIX Ha MPHUHTEPE M300pakeHWH W BBOAMIM B

KOMIIBIOTEp MpH nomomu ckanepa «Mustek 600 11 N».

Puc. 1.1. Cxema yCTaHOBKH JJIsl BBIBOJIa H300paKCHHsI CIIUKYJI C MPENapaTon
Ha 9KpaH KOMIIBIOTEPa M COXpaHEHHUs ero B rpaduueckoM ¢aiine. 1 - MUKpoCcKoI
«Olimpus BX-40», 2 - Bugeoamantep «U-PMTVCy», 3 - Buageokamepa «Sony

Handicamy, 4 - xommbioTep

OKOJOTJIOTOYHOE KOJIBIIO. I[J'I?[ O CaHuA CI)OpMI)I U THUIIa OKOJIOTJIOTOYHOI'O

KOJIbLIAa JKUBOTHBIX IIPENapUpoOBald, BCKpbIBas 10 IPaBOMY CIIMHHOMY
UHTEPPAUYCy, OTHENAIN OKOJOIJIOTOYHOE KONBIO, U3MEPAIM €ro DIEMEHTHI,
3apHCOBBIBaM (JOPMY M XapaKTepHbIE OCOOCHHOCTH. 3aTeM OTIpenapHpoBaHHOE
KOJBIIO MOMEIIAIN B PacTBOP ILEIOUYU I yJAleHMs] MSATKUX TKaHeld, u mocie

MIPOMBIBKH NIEPEHOCHIIN JJI XpaHEeHUs B 96%-HbIi cIUpT.
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Pacnosioxkenue MeseHTepus. Y NpEnapUpOBAHHBIX XUBOTHBIX OIpEIEsIN

XapakTep MPOXOKACHUS ME3EHTEPHUs B MOJIOCTH Teia. JKUBOTHOE PacHpaBisuld B
MpernapoBalbHON KIOBETE, 3apHCOBBIBAJIM MeECTa NPUKPEIUICHHS ME3CHTEepusl K
CTEHKE TeJla, M3MEpSUIM YIrojl MepecedyeHus: ME3CHTEpPHEM JIEBOW JOpcajbHON U
BEHTPAJIbHOM MBIIICYHBIX JICHT.

1.2.2. Ananu3 GpopmMbI CHUKYJT

Ja ronotypuit pona Cucumaria METOABI CPAaBHEHUS OAHOTO U3 BAKHEHIINX
B TAKCOHOMHYECKOM OTHOIIEHHHM NPHU3HAKOB, a MMEHHO CTPOCHHUS CKEIETHBIX
2JIEMEHTOB (CHHMKYJ) KOXHM Tela pa3paboTaHbl o4eHb ciaabo. DTH CTPYKTYpHI Y
NpPEICTaBUTENECH YKa3aHHOM TIpyNmbl HMEIOT O4YEHb BBICOKYIO CTEIEHb
N3MCHYMBOCTU Ha IMOMYJIAIUOHHO-BUJIOBOM W OHTOI'CHCTHYECKOM YPOBHIAX.
CHOXHOCTh )K€ IOJIydeHHsI KOJMYECTBEHHBIX ITOKa3zaTesied (OpMBI CHUKYJI
oTIpesieNsieTcss TeM, YTO OHM MMEIOT HENPaBWIIBHYIO T'€OMETPHUEcKyio (opMy U
Ype3BBIYalHO M3MEHYMBHI 110 MHOXKECTBY IapaMeTpoB: obmas ¢opma, xapakrep
M3PE3aHHOCTH Kpasi, KOJIUIECTBO, (hopMa H-PaCIIONI0KEHNE OTBEPCTHH H Ip.

K gncay mepBBIX HCClenoBaHUH, Kacalomuxcs (GOPMBI CIIUKYJI TOJOTYpHH,
cinenyer otHectu pabotsl X. Jlromeura (Ludwig, 1889-1892), npemnoxusiiero
CXEeMy ONHUCAaHUs OJHOW W3 I€OMETPUYECKHX XapaKTEPUCTUK IJIOCKUX CIHKYIN -
pacmonoxxenus: orBepcTuid. BapuabenbHOCTH (OPMBI  CHHMKYJIT IIBYyX BHJIOB
cunantua paccmorpen Jx. Ammiia (Allain, 1973). 1. Pysepdopn (Rutherford,
1977) ucnions3oan ¢popmy criukyn C. curata Ipu WCCIEIOBAHUH HOITYISITHOHHON
W3MEHYHMBOCTH 3TOr0 BHAA. [lOmBITKY, 10 HEKOTOpPOW cTemeHH, (GpopMaan30BaTh
ormrcanne (opMBI CIUKYN AATBHEBOCTOYHOTO TpemaHra Stichopus japonicus
npeanpuast B.C. Jlesun (1982). @. Jlambept (Lambert, 1985, 1986), mo-
BUJMMOMY, BIIEPBbIE HCIOJNB30BaJl ITPU  CPaBHEHHH  MOP(OIOTHIECKHX
0COOEHHOCTEH CHUKYJ TOJOTYPHH COBpPEMEHHBIE METOIbl aHanu3a: (PaKTOPHOIO
NpU BBIACHEHMHM TakcoHomuueckoro craryca C. curata, C. pseudocurata wn
C. vegae W JUCKPUMHHAHTHOT'O JJIi YTOYHEHHS TAaKCOHOMHUHM YETHIPEX BHUJIOB
cruxonoan. Mudopmanuio 06 n3MEeHINBOCTH (HOPMBI CIIUKYJT KyKYMapHU TAKKe

npuBoxar K. Hopman (Norman, 1905), I'. Illep6onpe (Cherbonnier, 1947),
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XK.-T1. ®depa (Feral, 1980), T.B. Crykosa u B.C. Jleun (1990), B.C. Jlepun, E.H.
I'youmona (1997a, 6). Ilepeuncnennsie paboThl, 3a HCKIOUeHHEM padoTel B.C.
Jlesuna u E.H. I'yaumoBsoit (19976), He comepkaT KOJIUYECTBEHHBIX IOKa3aTenen
(opMBI CcHMKYNT M, TaKUM 00Opa3oM, ONBIT aHalW3a WH(POPMALMOHHON IIEHHOCTH
T€X WM WHBIX KOJMYCCTBEHHBIX IPHU3HAKOB OTHX CTPYKTYpP NPaKTHYECKH
orcyrctByer. E.H. I'yaumosoii (1991, 1999) Owina paspaboraHa opurnHanbHas
MeTOoIMKa (opMaTn30BaHHON oumeHKH (popmbl ciimkyn Cucumaria, IO3BOJSIOMIAS
Ha CTaTHCTUYECKOH OCHOBE OLEHWBATh [JOCTOBEPHOCTh PAa3IMYUil 1O TaKUM
MpU3HAKAM, KaK YAJIUHEHHOCTb, OJIHOCTOPOHHSISI YAJIMHEHHOCTh
(pakeTKOOOpa3HOCTh), CYKEHHOCTh, pacCWICHEHHOCTh (WM3BUIHMCTOCTH) Kpasd,
OTHOCHUTEJIBHOE KOJMYECTBO OTBEPCTHH. DTa METOAMKAa Oblla MpUMEHeHa Jis
BBISICHEHHUSI BO3pacTHBIX u3MeHeHuit cnukyi C. japomica (JleBun, ['ynumosa,
19976) u pasmuuenust C. japonica m C. frondosa (Jlesun, I'ynumoa, 1997a;
I'yoaumosa, 1999). Opnako mnpouemypa, mnpemnoxennas E.H. T'ynumosoii,
JOBOJIBHO TpPYAOEMKa, II09TOMYy Ha €€ ,OCHOBE HaMH OBUIM pa3pabOTaHBI
KOMIIBIOTEPHBIE METOMABl HAXOXIEHHUS ' KOJMYECTBEHHBIX ITOKa3aTesell (opMbl
crukyn (Cremanos, [aiinaes, Jlesun; 2000; Stepanov, Gaidaev, Levin, 2001).
1.2.2.1. O6mas xapakTepucTuKa (pOpMbI CIIAKY.JI

Chnukynbl KOXHM Tella KyKyMapuil MOXHO pa3leluTh Ha JBE TPYIIIbL:
oObemHbIe (OamIeHKH, TJIOOYNbI, NAJOYKM W T.J0.) W IUIOCKHE (ITUIACTHHBI C
OTBEpCTHAMHU WK 0e3, popMa U pa3Mepbl KOTOPBIX MOTYT CHIIBHO BapbHPOBATh).
Ha moBepXHOCTH MNIOCKHX CHHMKYJ1 MOTYT pa3BUBAaThCci IIUMHKH M OYTrOpKH,
KOTOpBIE TPUAAIOT UM HEKOTOPYI0 00BeMHOCTH. [laiee paccMaTpHBarOTCs THIIBI
dhopmbl Hamboyee pacIpOCTPaHEHHBIX IUIOCKHAX CIHKYI;, OObEMHBIE CIIHKYJBl HE
SBIISIIOTCS] BUAOCTICUU(UYHBIMU JJIs1 KyKyMapHid U 37IeCh HE pacCMaTpUBaIOTCSI.

VY MIOCKHUX CHHKYI BBIIEICHBI TPU OCHOBHBIE TPYIIIBI IIPU3HAKOB: a) o0miast
¢dopma, ©0) xapakTepucTHKa Kpas IUIACTHHBI, B) KOJHYECTBO, pasMep u
pacrosio)xeHue oTBepcTHi. Eciii MpHUHATH 32 OCHOBHOW THIT KPYIJIYIO TUIACTHHY C
OOJBIIMM KOJMYECTBOM MEJKHUX OTBEPCTHH, PAaBHOMEPHO pACIIPEIEICHHBIX II0

IIOBEPXHOCTHU, TO USMECHEHUS €€ (1)0pMLI MOTYT UATH 110 TAKUM HAIIPpaBJICHUAM, KaK
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YAJIMHEHUE BJIOJIb OTHON OCH, OTTATMBAaHUE OJHOTO WJIH JABYX KpaeB (B pe3yibTare
Yero CMUKyJa MpruoOpeTaeT pakeTKOBUAHYIO HIIM pOMOOBHAHYIO GopMy), CyKeHHE
B CPEJHEH 4acTH, YBEJINYEHUE W30THYTOCTH, YBEIUYEHUE Pa3Mepa OTBEPCTHH U
YMEHBIICHHE WX YHCJIa, CMEIIEHHEe OTBEepCTHH K nepudepun, yBeIHUEHHUE
M3PE3aHHOCTH Kpast IUIaCTUHBI (puc. 1.2). DTH HampaBiIeHHUsS MOTYT BCTPEYaThCs B
pa3nUyHBIX COYeTaHUsX, oOyciaBmuBas Bce paszHooOpazue QopM crnuKyn

(Cyammosa, 1991).

Puc. 1.2. Cxemaruueckoe u300pakK€HHE HAMPABICHUH BO3MOXKHOTO
U3MEHEHHs (OPMBI IJIOCKHX CHHKYJI KyKyMapuid. 3a OCHOBHOH THII NPHHATA
KpyTijad IJjiaCTuHa C OOJIBIIIUM KOJUYECTBOM MEJIKHX OTBepCTI/Iﬁ, PAaBHOMEPHO

pacmpe/ieleHHbIX 110 noBepxHocTH (mmo: I'ynumosa, 1991).

Hamu Obina pa3paborana knaccUUKaMs MIOCKUX CIUKYJ TOJIOTYPHH poaa
Cucumaria. OHn ObpuUM pazneneHbl Ha § TunoB u 18 moarumos (pue. 1.3),
omHCcaHue KOTOPBIX mpuBomuTcs Hibke (Ctemanos, [Iumeramuyk, 2000). Pasapie
THIBI U TIOJTHUIIBI CIIUKYJI MPEICTABICHBI B PA3HBIX TKAHIX KYKyMapHuil 1 y pa3HbIX
BUJIOB B Pa3IMYHBIX COOTHOIICHUSX, HA OCHOBAHWHU YEr0 MOXXHO TOBOPUTH O TOM,
YTO MPOLEHTHOE COOTHOLICHHE THIIOB CIIMKYJ SBISETCS BHIOCHEIHU(PHIHBIM

MPU3HAKOM.
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Tun Haspanue Hontun u rpaduueckuii cumMBoI
0%0
A | Oxpyrnas 000
060
Ba 50 Bb 5o
(e]e]e] 000
B PakerrkoBunHas (e]e) (ee)
C [anTeneBugHas
D | PomboBuanas
E JlonmacTtHas
F VnnuHeHHas
G | Usornytas
H [TanouxoBHAHAS

Puc. 1.3. Cxemartmueckoe H300paXKCHHE THUIIOB CIHMKYJ TOJOTYpUU poja

Cucumaria

Tun A (oxpyenas) - nenbHble (HE paccedeHHBIE) CIUKYIIBI, IO (hopMe OIU3KHe

K KpPYry ¢ KO3(QQHUINEHTOM YIUIMHEHHOCTH (OTHOIIEHWE [UIMHBI K IIUPHUHE),
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npubnmxarommumest k enuauine (puc. 1.4, a). JlaHHble CnuMKyJbl OOBIYHO MMEIOT
MHOTO OTBEPCTHH OBAJBHOM WJIM OKPYIJIOH (DOpPMBI, KOTOpBIE MOTYT 3aMETHO
OTIIMYATBCSl CBOMMHM pa3Mmepamu (HauOojee KpyNHbIE M3 HUX 4alle BCEro

pacroJiararotcsi OJIiKe K LEHTPY MIACTUHBI).

Puc. 1.4. Haubosnee tunuynbie GOpMBI CIHKYJ TojoTypuii pona Cucumaria.
a - Cucumaria djakonovi (bapanosa, 1980, puc. 6, I'); 6 - C. curata (Rutherford,
1977, fig. 2); B - C. japonica (JleBun, I'ynumosa, 1997a, puc. 2, (A), (a)); T -
C. pseudocurata (Lambert, 1984, fig. 6); n - C. pseudocurata (Lambert, 1984, fig.
5); e - C. curata (Rutherford, 1977, fig. 3); x - C. djakonovi (bapanosa, 1980, puc.
7, I'); 3 - C. frondosa (Jlesun, ['ymumona, 19976, puc. 1, a); u - C. savelijevae
(bapanosa, 1980, puc. 2, B); k - C. curata (Rutherford, 1977, fig. 3); n -
C. djakonovi (bapanosa, 1980, puc. 6, B); m - C. djakonovi (bapanosa, 1980, puc.
7, A); u - C. japonica (JleBun, ['ymumona, 19976, puc. 2, B); o - C. frondosa
(JIepun, I'ymumona, 19976, puc. 1, B); u - C. djakonovi (bapanosa, 1980, puc. 7,
A); p - C. savelijevae (bapanosa, 1980, puc. 2, B); ¢ - C djakonovi (bapanosa,
1980, puc. 7, A); T - C. savelijevae (bapanosa, 1980, puc. 3, ")
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Tun B (paxemxoguoHas) - CIUKYJbI, 3aMETHO CYXKaIOIUecs K OJJHOMY KOHILY.
KonnyectBo u pasMep OTBepcTHl MOTYT BapbHpOBaTh, HambOoyee KpyIHbIC
OTBEpPCTHS OOBIYHO pACIOJIaraloTCsd B PACIIMPEHHOM 4YacTH, B CYXXEHHOH OHH
MOTYT OTCYTCTBOBaTh. CTENEHb CYKEHHOCTH MOXET OBITh OI[EHEHA C MOMOIIBIO
KO3 pHUIHEeHTa OJHOCTOPOHHEH YAIMHEHHOCTH («PaKeTKOOOPAa3HOCTH»), KOTOPBINA
OCHOBaH Ha TOM, 4TO IPH HapyIIEHUH CUMMETPUH (UTYPHI BIOJIb OTHOM M3 ocel
MPOMCXOIUT COOTBETCTBYIOIIEE CMEIIEHHWE BIOJIb OTOH OCH IIOJOXKEHUS
BIIMCAHHOTO B (UIypy Kpyra. OTO CMEIIEHHME MOXHO XapaKTepH30BaTh
cootHomenueM K,,=c/D, rie ¢ - pacCTOSHHE MEXIy IEHTpaMH BIIMCAHHOTO U
ONHCAaHHOTO KPYyros, D - nuaMeTp ONHCAaHHOTO Kpyra. B naHHOM Tume crukyi
HaMH BBIJIEJICHO JBa NOATHIIA: Ba - cyxeHHe maBHoe (Hanbosee XapakTepeH s
C. japonica u C. conicospermium) (puc. 1.4, 6); Bb - cyxxenue pe3koe (Haudomnee
xapakrepen aist C. japonica) (puc. 1.4, B).

Tun C (canmeneéuonas) - CHUKYJBI, UMEIOIINE XapaKTEPHOE CY)XEHUE B
neHTpe (mepersskky). OTBepCTHs, OKPYTJIOH HIIM OBAJIBHON (OPMBI, PA3IUIHBIX
pa3MepoB pacronaraloTcsl B PacIIMPEHHbBIX YacTsX. BeigeneHo asa moaruma: Ca -
OTHOUICHHE IIUPHUHBI CIHHUKYJbI K IIUPUHE MepeTsHKKu Ooinbiie nByX (puc. 1.4, r);
Cb - oTHOIIEHWE HIMPUHBI CIMKYJIBl K MIMPHHE NEPETSHKKM MEHBIIE WIH PaBHO
IByM (puc. 1.4, n).

Tun D (pombosuoHnas) - ciukyiasl o GopMme OMU3KHE K pOMOY, UMEIONIHE
CY)KCHHE C JIByX KOHIIOB M pacIIMpeHne B IeHTpe. OTBEpCTUS MOTYT OTJIMYAThCs
[0 pasMepaM, KpyNHbBIE dYalle BCETO pacloyiaraloTcs B PACHIMPEHHON YacTH.
Brimeneno nBa moxrmma: Da - cyxenme turaBHoe (puc. 1.4, e); Db - cyxenne
peskoe (gacto BeTpedaercs B potoBoM aucke C. djakonovi) (puc. 1.4, x).

Tun E (nonacmnas) - pacce4eHHbIC CIIUKYJIbI C TPeMs WK OoJiee JIOMacTsIMHU.
OnpenenuTh CTENeHb PAaCCEYEHHOCTH CIHMKYJ MOXKHO C IOMOINBIO TOKa3aTesei,
KOTOpBIE CBSI3BIBAIOT JJIMHY IepuMeTpa (QUTYphl ¢ ee IUIOIaiblo, pearupys Ha
OTKJIOHEHHE (POopMBI GUTYpHI OT Kpyra (MMEIOLIero HauMEHBIINK IepUMEeTp Npu
JaHHOH 1uromaan). OAMH M3 TakMX IMOKa3aTesiel Kod(QQHUINEHT pacuICHEHHOCTH

K,= P/2:/pq , e P - nepumetp GuUrypsl, g - miomaas Guryps (Bukropos, 1986).
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Brineneno nBa moaruna: Ea - ymMepeHHO paccedeHHble CHUKYJbI (K03 uIueHTt
pacwIeHEeHHOCTH OOJbINe €IWHUIBI W MEHBIIe WM paBeH |,5) ¢ mupokumu
nonactsamu (Haubonee xapakrepeH st C.frondosa n C. levini) (puc. 1.4, 3); Eb -
CWJIBHO paccedeHHbIE CHUKYJbl (KO3 (HUIMEHT pacwieHeHHOcTH Oousibmie 1,5) ¢
y3kuMHu Jonactsmu (Hambonee xapakrepeH it C. djakonovi m C. savelijevae)
(puc. 1.4, n).

Tun F (yOnuuenHasy) - CUWKYIBI, BBITIHYTBIC BIOJIb OJHON ocu. BrimemeHo
Tpu moxaruna: Fa - cnukyiasl OOBIYHO KpYIHBIE, MMEIONINE MHOTO OTBEPCTHI,
pacroyioKeHHBIX 10 Bceil muacTuHe (K03(pHUIMEHT YAJIMHEHHOCTH y JaHHOTO
noxarumna 6onpme 1,5 u MeHbIne wim paBeH nByM) (puc. 1.4, x); Fb - cnukymsi,
KOA(QQUINEHT YIJIMHEHHOCTH KOTOPBIX OOJbIIEe ABYX M OTBEPCTHS PaBHOMEPHO
pacmpenencHsl Mo moBepxHOocTH (Hawbonee xapakrepeH mis C. djakonovi u
C. savelijevae) (puc. 1.4, nm); Fc - cnukymsl, kod3p(UIHEHT yIIMHEHHOCTH
KOTOPBIX OOJbIIE ABYX M OTBEPCTHS PACIIONOKEHBI TOJBKO HAa KOHLAX CITHKYJIBI
(puc. 1.4, m).

Tun G (u3oenymas) - W30THYTHI® CIUKYIHI (Hamboiee 4acTo BCTPEUYAIOTCS B
mynaneax Kykymapuii). Beigeneno Tpu mnoaruna: Ga - IIMPOKHE H3OTHYThIC
CHUKYJIBI C OTBEPCTHSIMH, PAaBHOMEPHO pacIpeesIieHHBIMH 110 BCeHl TOBEPXHOCTH
(puc. 1.4, H); Gb - y3KMe W3OTHYTHIE CIHKYJIBl C OTBEPCTHSIMH PaBHOMEPHO
pacnpeneneHHbIMU 1o Bceil moBepxHocTH (puc. 1.4, 0); Gec - y3Kkue M30THYTHIE
CHUKYJIBI C OTBEPCTUSIMH PACIIOI0KEHHBIMHU 10 KOHIAM (puc. 1.4, m).

Tun H (nanrouko8uoHas) - CHUKYJNBl 0e3 OTBEPCTHH IaJOYKOBHIHOM,
KpecTooOpa3Hoil wnM u30rHYyTOW (opmbl (Hambojee dYacTO BCTpEHarOTCS B
mynajbliax ¥ pPOTOBOM JHCKE Kykymapuil. Bwimeneno tpu noaruna: Ha -
KpecTooOpa3Hble CNUKYJbI B BUAC HEOOJBIIUX, MO/ Pa3HBIM YIJIOM CKPEUIEHHBIX
nanouek (puc. 1.4, p); Hb - cnukynsl B BUjC TIagKOH WM OYIPUCTON MAJIOYKH
(puc. 1.4, ¢); Hc - ciukyiasl B BUe U30THYTOI manouku (puc. 1.4, 1).

1.2.2.2. KoanmyecTBeHHBIIl aHAIM3 (OPMBI CIIMKY.JI

Mertoapl onucanus GopMbl IUIOCKUX QUTYP pa3pabaThIBaIOTCS B LIEJIOM psije

TaKMX HAay9IHBIX TUCIUIUIMH, Kak Mertautorpadus (CanreikoB, 1976), Tucromorus
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n 1urosiorust (ABTaHmuiaoB u Ap., 1984), ceaumenrtonorus (IlIBanos, 1969;
Jleun, 1987), nammgmadroBenenue (BukropoB, 1986), m mus stoil 1enm
MPEUIOKEHO  MHOXKECTBO  KOJIMYECTBEHHBIX  XapaKTepHCTUK. B  kadecTBe
OCHOBHOI'O KpHUTEpHs NpH OTOOpE KOJIMYECTBEHHBIX IIOKa3zaTeslied Hamu Oblia
BbIOpaHa HE3aBUCHMOCTh HX OT JIMHEHHBIX pasMepoB crukyn. Ilomumo
WCIIOJb30BAHNS U3BECTHBIX MOKa3aTelei, BOSHUKIIA HEOOXOAUMOCTD B pa3paboTKe
HECKOJIBKAX HOBBIX, XapaKTepU3YIOIINX CHeruduueckue OCOOCHHOCTH (OPMBI
CIIMKYJI KyKyMapui.

Hwxe npuBoaMTCS KpaTKoe OMNHMCAHUE IOKazareneld, OTOOPaHHBIX JUIs
XapaKTePUCTHKH (OPMBI CIIUKYIT KYKyMapHii.

A. Yonunennocms. VIHIEKChI, OCHOBaHHBIE Ha BBIYMCICHHH COOTHOILEHHA
JUHEWHBIX pa3MepoB (UIyp, OYEHb MPOCTHl, HO MMEIOT ITOBBILIEHHYIO
YYBCTBUTEJIBHOCTD K M3BHJIMCTOCTH Kpasi KOHTYPA, TOITOMY JUISI OTIMCAHUS CIIHKYJT
KyKyMapuii Mano mnpurofusl. Jlydmme pe3ynpTaTel JaeT HCHOJIb30BaHUE
kodpdunmenta chepuunoctu Pumes - (HeamoB, 1969), ompexnenstomero

OTKIIOHEHHS (POPMBI (PUTYPHI OT Kpyra. K, =+d/D , rae d - TuaMeTp BIMCAHHOIO B

KOHTYp GuUrypsl kpyra, D - JauamMeTp ONHCaHHOTO Kpyra. bwumm Tarke
OnpoOOBaHbEI: MOKa3aTenb - (OpMBI (OTHOLIEHWE CTOPOH TNPSMOYTOJIBHUKA,
PaBHOBEJHMKOTO KOHTYpPY, CO CTOPOHOW, pPaBHOH InaMeTpy KOHTYpa) K,j,:q/DZ,
MOKa3aTeNb J3UIMOTHYHOCTH (OTHOIIEHHWE IUIOMAAM Kpyra, MOCTPOEHHOTO Ha
IuaMeTpe, K IUIOMAaAW KOHTypa), K3=7rD2/4q U 1I0Ka3aTellb BBITAHYTOCTH
(OTHOUIEHHE pajnyca PABHOBEIMKOIO Kpyra K IMaMeTpy KOHTypa) K, =.[q /7D,
rae D - nuameTp onmcanHOTO Kpyra, q - Iiomanas ¢uryps! (Bukropos, 1986).

B. Huoexc oonocmoponnueil yonuHeHHOCMU «pAKemKoobpa3zHocmu» OCHOBaH
Ha TOM, 4YTO IIPH HAapyLIEHWHd CHMMETPUH (UTYpHl BHONb OJHOW M3 oOcei
MPOUCXOJUT COOTBETCTBYIOIIEE CMEIIEHHWE BIOIb OTOH OCH IIOJOXKEHUS
BIIMCAHHOTO B (QUrypy Kpyra. OTO CMEIIEHHE MOXHO XapaKTepH30BaTh
cootHomenueM K,,=c/D, rie ¢ - paccTOsHHE MEXIy LEHTPaMH BIIMCAaHHOTO W
ONMCAHHOTO Kpyros, D - pauamerp omucaHHoOro kpyra. Ilokaszarenb Henb3s

MCIOJIb30BATh JUJISl CIUKYJI CII0XHO PacuJIEHEHHOH M CHIIBHO U30THYTOH (OpMBI, a
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TaK)Ke UMEIOIUX MEPETIKKY.

B. Pacunenennocms xpas. Cepust mokasareneil CBSI3bIBACT IINHY IEpUMeETpa
¢durypsl ¢ ee mIONA/AbI0, pearupys Ha OTKIOHeHHe (OpMBI (GUTYpHI OT Kpyra
(MMerolero HaMMEHBLIMH NEepUMETp NpH JaHHOW miomianu). [Ipocreimmu
TOKa3aTe/ MU SBJISIOTCS HHIEKC KpyroodpasHoctu K, = 4mq/P° u kodddumment

pacuieHeHHOCTH K, = P/2\/m , rae P - nepumetp ¢urypsl, g - miomans Gurypsl

(BuktopoB, 1986). Onpenenenue mokas3aTeleldl He WMeEET CMBICNA IS CIIHKYJ
CHJIBHO M30THYTOU (POPMBI.

Ot mnokazarenu (Kak W JApyrue JaHHOTO Kiacca) pearupyloT Kak Ha
yBEIMYEHNE W3BMUIMCTOCTH KOHTYpa, TaKk M Ha H3MeHeHHe oOmeid Qopmsr,
HalpuMep YyIIUHEHHOCTU. boiee CTpOruM METOAOM ONPEIENEeHUs] CTENEHU
W3BHIIMCTOCTH Kpas SBIISETCSI CpaBHEHHE IepuMeTpa GUrypel P ¢ IepuMeTpoM
obBogsmeit muHUN P, (Buktopos, 1986): K,= P,;/P. DTOT moka3aTenb UMeeT
CMBICIT BEIUHCIIATH JIMIIB A1 KOHTYPOB, HE SBJISIONINXCS BBITYKIBIMU.

I'. Xapaxmepucmuxa omeepcmuii.. E.H. I'ymumoroit (1991) mnpenmoxen
MOKa3aTelb, XapaKTepU3YyIOMU OTHOCUTEIFHOE KOIMUECTBO OTBEPCTUH, KOTOPHIN
oTIpesieNsieTcsl U3 COOTHOMIEHUs! n=N/q, rie N - KOJIM4ecTBO OTBEPCTHH B CIIUKYIIE,
q - TUIOMAIb CHHKYJBl. OTOT IIOKa3aTelb 3aBHCUT OT EIWHUI, B KOTOPBIX
M3MepsieTcsl IUIoIaab HM300pakKeHus, W JUIsl CPaBHUTENBHBIX Iiesiel Tpebyercs
NpHUBEJCHHE K OJHOMY MacmTaly. 37ech mpeanaraloTcss JABa JAPYTHX
KO3 pHUIKEHTa, CBSI3BIBAIOLINX IUIOMAAb M IEPHUMETP CIMKYJIbI C CyMMapHBIMHU
IJIOINAABI0 W IEPUMETPOM OTBEPCTUIH: OTHOCUTENBHBIM IEPUMETP OTBEPCTUH
P,,,=P/P;, rne P - nepuMerp CHUKYJbI, P; - CyMMapHbIH IEpUMETP OTBEPCTHI; U
OTHOCHUTENIbHAS TUIOIaab oTBepCcTUil Q,,,,=0/0;, Tae Q - MIoMaas CIUKYJIbI, Q; -
cyMMapHas Iuomanp orsepctuil. O0a 3THX MMOKa3aTelsss He 3aBHCAT OT JIMHEHHBIX
pa3MepoB CIIHKYIIHI.

Jlis  BBISICHEHHS UYyBCTBHTENBHOCTH MPEIUIOKEHHBIX KOI(P(HUIMEHTOB K
M3MEHEHHIO ()OPMBI OHU OBIIIM PACCUUTAHBI JJIST HCKYCCTBEHHBIX T€OMETPUIECKHIX
O0OBEKTOB C PA3NUYHBIMH  CTENEHSAMHM YUIMHEHHOCTH, pPAaCWICHEHHOCTH,

nepdopupoBaHHoCcTH 1 Ap. (puc. 1.5).
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Puc. 1.5. O0BeKTH ¢ pa3IN4HEIM KoJIM4ecTBOM oTBepcTuii (1 - 4), pazmepom
oTtBepcTuit (4 - §), pasMepoM OOBEKTOB IIPU HEU3MEHHOM KOJHYECTBE M pasMepe
otBepctuit (9 - 12), yanmuaeHHocTsio (13 - 16), 0OAHOCTOPOHHEH YIIMHEHHOCTHIO

(17 - 20), pacusieHEeHHOCTbIO M U3BUIIMCTOCTBIO kpas (21 - 24)

OOBeKTHl MEepBOH M BTOPOW TPYIN OTIMYAIOTCS JIPYr OT JApYyra TOJBKO MO

nmokasarensaM P, 1 O, (Tabn. 1.3). OOBEKTH TPEThEW TPYIIBI OTIMYAKOTCS OT
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HUX, KpPOME TOTO, 110 ITOKa3aTeiio K, 4TO MOXET yKa3blBaTh Ha YyBCTBUTEIBHOCTh
3TOTO IMOKa3aTeslsi K H3MEHEHHIO pa3MepoB OOBEKTOB M HE YJOBICTBOPSIET
YCIIOBHIO, MOCTAaBJICHHOMY INPH OTOOpE KO3 (UIHMEHTOB. 3HAUYEHUS apaMeTpOB
P,y v Qupy YBEIMYMBAIOTCS C YMEHBIIEHHEM KOJHMYECTBA OTBEPCTHH,
YMEHBIICHHEM HX pa3Mepa M yBeJIIMYeHHEM pa3Mepa 00bEeKTOB (P HEM3MEHHOM
KonuyecTBe M pasMmepe orBepctuil). Ilokasarens (,,, Ooiee UyBCTBUTENCH K
W3MEHEHHMIO pPa3MEpOB OTBEPCTHH M OOBEKTOB, YeM IOKazareilb P,,,, a Ha
W3MEHCHHE KOJIMYECTBA OTBEPCTHH OHM PEarnpyroT B OJUHAKOBOM cTeneHH (puc.
1.6). Tlockonbky 3aBUCUMOCTh TOKazatened P,,, U Q,uy OT HU3MEHEHUs
nepGOpUPOBAaHHOCTH  OOBEKTOB HMEST OJWHAKOBYIO TCHIACHLUHUIO, TO B
JaJIbHEHIIeM P ONMCaHuU (OPMBI 0OBEKTOB MOYKHO HMCIIOJIB30BaTh OJUH M3 HUX
(mpennoururensree Q).

Y 00BekTOB 4-ii TpyNIBl (OTIIHYAIONIUXCS 110 CTEIICHU YUTMHCHHOCTH) U S5-U
rpynmnsl  (OTIIMYAOMMXCA MO  CTENEHHW . OJHOCTOPOHHEHW  yIJIMHEHHOCTH)
Habmomaercss o0IIas TEHACHIUS B M3MEHCHUHM K03()(QHIMEHTOB YyAIMHEHHOCTH,
OJHOCTOPOHHEH  YUIMHEHHOCTH W pacwieHeHHoctn. C  yBenWueHHEM
YIJIMHEHHOCTH ¥ OJHOCTOPOHHEH yAnuHeHHOCTH Ko3bdumuentsl K, K, u K,
yMeHbIIAOTCA, a Kod(p¢uiueHt K, yBenuunBaeTcst (HO il OOBEKTOB YETBEPTOH
rpynnsl ko3dounuentsl K,, K, u K, B cpennem Huxke, a xoddounuent K, B
CpeIHEM BBIIIIE, YeM ISl BCEX JIPYTHX MCCIIeNyeMbIX 00BEKTOB).

C yBelIWYCHHMEM YIIMHEHHOCTH W «PAKETKOBUIHOCTH» YBEIHMUMBACTCS
KO3(pQUIMEHT OJJHOCTOPOHHEHN YIIHHEHHOCTH Ky, (M 171 0OBEKTOB MATOH IpyNIIbI
OH 3HAYUTEIHHO BBIIIE, YEM IS BCEX JPYTUX HCCIEIYEMBIX 00BEKTOB).

Uro ke KacaeTcs KOY(PQUIMEHTOB, XapaKTepU3YIOUIUX  CTEMEHb
pacuJieHEeHHOCTH, TO y 00BeKkToB 4-if, 5- u 6-ff Tpynm ¢ yBETHYCHHEM
YAJIMHEHHOCTH, OAHOCTOPOHHEH Y/UIMHEHHOCTH W Pac4JIeHEHHOCTH Kod(hduiueHT
K, ymensmaetcs, a koaddunuent K, yBennuumBaerca (HO A1 OOBEKTOB 6-if
rpynnsl ko3ddunuent K, B cpefiHeM Huxke, a kodpdunnent K, B cpeHEM BbIllE,

YUEM JI BCCX APYTrUX UCCICAYCMBbIX 06'I>GKTOB).
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Tabnuua 1.3. OCHOBHBIE KOJIMYECTBEHHbBIE [M0KA3aTENN O0BEKTOB Pa3IMuHON
hopmsl
Tun Koadhdu
[IHEHT
o6nekTa*| Ne*
Ky K([) Ka Ks Koy KK Kp Ku POWIH QomH

1 |1,00 0,78 [1,00 | 8,96 0,02 | 1,24 0,90 | 1,11 0,77 5,28
[ 2[00 .78 11,00 [896 0,02 |1,24]090 [ 111139 19,50
3 (1,00 10,78 1,00 | 8,96 0,02 | 1,24 | 0,90 | 1,11 2,32 [15,84
4 1,00 0,78 1,00 | 8,96 0,02 | 1,24 0,90 | 1,11 3,48 [23,76
5 1,00 0,78 |1,00 | 8,96 0,02 | 1,24 | 0,90 | 1,11 3,48 [23,76
q 6100 [0.78 11,00 [8.96 0,02 [1.240.90 [ LI1 2,00 [7.93
7 1,00 0,78 |1,00 | 8,96 0,02 | 1,24 | 0,90 | 1,11 [1,47 4,24
8 1,00 [0,78 |1,00 | 8,96 0,02 | 1,240,090 | 1,11 1,18 22,77
9 1,00 0,78 |1,00 | 5,50 0,02 | 1,24 | 0,90 | 1,11 [1,33 (3,44

10 |1,00 0,78 1,00 | 6,72 0,02 | 1,24 | 0,90 | 1,11 1,98 7,69
11 |1,00 0,78 1,00 | 7,95 0,02 | 1,24 | 0,90 | 1,11 2,79 15,09
12 1,00 0,78 [1,00 | 8,96 0,02 |1,2410,90 | 1,11 3,53 4,19
13 11,00 |0,78 1,00 | 8,96 0,02 | 1,24 | 0,90 | 1,11 0,00 10,00
14 0,82 0,53 |1,47 | 7,40 0,03 |'1,15]0,93 | 1,10 [0,00 0,00

III

V' 15 .61 030 2.63 | 5,54 006 ] 0,82 | LIl | 1,07 0,00 0,00
16 0,43 0,15 528 | 3,920,090 | 0,45 | 1,49 | 1,03 [0,00 (0,00
17 0,78 0,46 [1,70 | 6,8870,17 | 1,05 | 0,98 | 1,09 0,00 0,00
v 18075 037 212 [6.15021 [090 1,06 109 0.00 (0,00
19 0,73 030 2,60 |5,5510,23 | 0,70 [ 1,19 | 1,10 0,00 0,00
20 0,69 0,26 B,07 |5,10 0,26 | 0,59 | 1,31 | 1,08 [0,00 0,00
21 0,78 0,54 [1,46 | 7,57 0,13 | 0,73 | 1,17 | 1,11 [0,00 0,00
yi 22 [0.66 043 [1.84 [6.79 0.14 [ 046 | 147 [ 1,10 0,00 0,00

23 0,53 0,32 2,48 | 5,86 0,14 | 0,27 | 191 | 1,11 [0,00 0,00
24 0,51 0,33 2,36 | 6,08 0,13 | 0,23 | 2,08 | 1,08 [0,00 0,00
* [Ipumedanue: THIT 0OBEKTa U HOMEP COOTBETCTBYIOT TAKOBBIM Ha pUCYHKe 1.5

KoadpduunenTs,  xapakTepusyomue  CTENCHb  YUIMHEHHOCTH |
OJIHOCTOPOHHEH  Y/UIMHEHHOCTH,  pearupyoT  Takke Ha  U3MEHEHHE
pacuJICHEHHOCTH  OOBEKTOB;  IOKa3aTeNd,  XapaKTepHU3YIOLIHWEe  CTEIEHb

pacuJIeHEHHOCTH, PearupyoT U Ha U3MEHEHUE YIJIMHEHHOCTU W OJIHOCTOPOHHEH
YAJIMHEHHOCTH 00BEKTOB.
Kosdpdunmenr K, pearmpyer B OONBIICH CTENEHH HAa W3MCHCHHUE

W3BHIIMCTOCTH Kpasi KOHTypa, 4eM Ha U3MEHEHHEe 00IIeH pactIeHeHHOCTH.
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Hu oauH U3 HCmoab3yeMbiX KO3(QOHUIIMEHTOB HE XapaKTePH3YeT MOJHOCTHIO
BCce O0COOCHHOCTH (OPMBI OOBEKTOB, MOITOMY IIPH aHAIU3e HUX (OPMBI
1eJIeC000pa3HO HCIOB30BaTh HA00P K0I(DOUIIMEHTOB, XapaKTePU3YIOIINX pa3HbIe

HX OCOOEHHOCTH.

Puc. 1.6. U3menenus ko3pbuueHTos P,
A Quuu B 3aBUCUMOCTH OT YMEHBIICHUS
KOJIM4ecTBa OTBepCcTHH (A), yBEIUYECHHUS
pasmepoB otrBepctuii (b) u yBenmueHus
pa3MepoB. OOBEKTOB TIpU HEU3MEHHOM
KonmuuecTBe u pasmepe orsepctuit (B). o
ocu adcmucc - HOMepa OOBEKTOB, MO OCH
OpAWHAT - OTHOCUTEJbHBIE 3HAYCHHS
mapameTpoB  P,,, #u  Q,ny (mons B
NPOLIEHTaX OT MAaKCHMAJIBHOT'O 3HAYCHHS
KaXJI0TO M3 apaMeTpOB).

[TpoBepka YyBCTBUTEIBHOCTH KOA(Q(UIHEHTOB NpH aHan3e (aKTHISCKOro
MaTepuana IoKasaja, 4YTO OHHM Oojee WM MEHee aJeKBaTHO OTPaKaroT
ocobeHHOCTH (OpPMBI CNUKYJN. Bu3yanbHO paznuyaromuecs: CIUKYJIbl XOPOUIO
pa3nuyaroTcs U 10 MCIOJIb30BAaHHBIM MOKa3aTelsiM. Tak, CIUKYJIbl ¢ HanOOIbIIeH
YIJIMHEHHOCTBIO HMEIOT HAaWMEHbIIHE 3HadeHus KoddduiueHto K, K, u
HauOouspliee 3HaYeHwe KodpduuueHta K,, CHHKYJIbl C  HauMMEHbIIEH
VAIIMHEHHOCTBIO (T.c. Hambosee mpuOIIDKarmuecs mo Gopme K Kpyry) HMEIOT
HauOospiMe 3HadeHHd Kodpduumento K, K; M HauMeHblIIEe 3HauYEHUE
koapdunrenta K, «PakeTkooOpasHbie» CHHKYJIbl UMEIOT HauboJiblliee 3HAYCHHE
Ko3(ppuuyenTa 0JHOCTOPOHHEH yanuHeHHOCTH K,,. CnMKynbl ¢ HauOoJblIeH
pacuJICHEHHOCThIO MMEIOT HauMeHblIee 3HadeHue kKoddduuuenta K, wu

HanOonbmiee  3HadeHHe  kodddunmenta  K,. Coukynsl ¢ Oonblueit
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neppOpUPOBAHHOCTHIO UMCIOT MEHbIIINE 3HaUCHUS KO3 DuneHToB P, # Oy, U
Haobopor. Takum oOpa3om, mpemiaraeMas HaMH METOAHMKA KOJIHMYECTBEHHOTO
aHanu3a (GOPMbI CIIMKYJI TOJOTYPHH JAaeT IPUEeMIIEMbIe PE3YJIbTATHI.

1.2.2.3. KomnblTepHble MeTOAbl BbIYUCJIEHUS KOJHYECTBEHHBIX
napaMeTpoB () OpMbI CIUKY.JI

JI7s BBIYHCIICHUS KOJUYECTBCHHBIX XapPAKTCPUCTHK (POPMBI CIHKYJ ObLIa
HallMcaHa KOMIIBIOTEpHAs TporpaMMa, KOTOpas TPOW3BOAWT OUH(PPOBKY
rpaguIecKkoro M300pa)KEHUS CIHUKYJIBl B YHCIOBOW MAacCHB H PAaCCUUTHIBAET
HE00XO0IMMBbIC OKA3aTENIN C 3aHECCHUEM UX B 0a3y maHHbIX (puc. 1.7).

i ANISH | -|oi x|

-

‘ Calculate I Exit ‘

= Ch [brm

EestitaHHEm. bmp

[Een -
0 -
<] |

Puc. 1.7. BHemmHuit BuI 5KpaHa KOMIIBIOTEPHOH TMporpamMMmbl Iis obcuera

napaMeTpoB GOPMBI CIIUKYI

3a eAMHUIY U3MEpPEHUs HaMU NPHUHAT OJUH Nukcenb. [lepumerp cHuKymsl
HaXOJUTCS METOAOM 00X0Ja KOHTypa CHHKYJbl HPOTHB YacOBOW CTPEIKH C
OJTHOBPEMEHHBIM CYMMHPOBAaHHEM BCeX TOYeK (MuKcenei) koHTypa. [lepumerp
00BOAANIETO KOHTYpa ONpPENENIeTCs KaK CyMMa PacCTOSHUI MEXKAY BBITYKIBIMHU

TOYKAMU KOHTypa. JlMaMeTp ONHCAaHHOH OKPYXHOCTH OIpeAeisieTca Kak
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paccTossHME MEXAy Hambojiee yJajJeHHBIMH TOUYKAMHM KOHTYpa, a €€ paauyc - Kak
cepelMHa OTpe3Ka MeXAy OTHMHM TOYKaMHu. LIeHTp BIHMCAHHON OKPYXKHOCTH
M3HAYAIBbHO 33[aeTCs KaK HEeHTP TSDKECTH QUryphl, KOTOPBIM AJIsi Kpyra COBIAAaeT
C IEHTPOM OIHMCAaHHOM OKpPY)XHOCTH, a 3aTeM IyTeM CMELIEeHUs IeHTpa

BI:I6I/IpaeTC${ BIIMCAHHAA OKPYKHOCTb C HauOOJIBIIUM pagnuycom. KOOpI[I/IHaTI)I

LEHTpa  THKECTH  Haxoiarca 1o  dopMmynam X, =S, /F=Y Fx, /Y F,
i=1 i=1

YC:SX/F:ZF,.y,. ZF,., rae F; - muomanbs OTAENBHBIX NPSIMOYTOJIBHUKOB, Ha
i=1 i=1

KOTOpBIe pa3durta ¢urypa (B HaleM ciydae MHUKCeNeH), X; ¥ V; - paCCTOSHHS OT
[EHTpa KaXJOro NPSMOYroJbHHMKA (IIMKCENs) JO COOTBETCTBYIOLIEH oOcH
(ITucapenko u np., 1988).

1.2.3. CraTucTHYeCKMIi aHATU3 JaAHHBIX

Hamu Obl1 mpoBeZcH KOMIBIOTEPHBIN aHaiu3 (POpMBI CIHUKYNT KOXKH Tela
C. frondosa, C. japonica, C. savelijevae, C. djakonovi, C. conicospermium wn
C. levini. JInsa ananuza 6b110 B3sTO 10 100 COMKYN M3 CTEHKH Tela y KaXKIOTO M3
npencraButencii. PaccuuTeiBauch “K03GGUIUEHTH (HOPMBI, XapaKTEPHU3YIOIINE
YUIMHEHHOCTh (K03 dunuenT cdepuunoctu Punes K,, mokaszatens dopmsl Ky,
MoKa3aTeab JSJUIMNTUYHOCTH K,), OAHOCTOPOHHIOW YJIMHEHHOCTh (MHIEKC
OJIHOCTOPOHHEH  y/MnuHeHHocTH  K,,),  DPaculeHeHHOCTb  Kpas  (MHIEKC
kpyroobpasHoctd K, ko3pduuueHT pacuieHeHHOCTH K),) M OTHOCHTEIBbHYIO
mwiomanb oTBepcTuidt O, (IlIBanoB, 1969; Buktopos, 1986; I'yammona, 1991,
1999; Cremanos, ['aiimaes, Jleun, 2000; Stepanov, Gaidaev, Levin, 2001). s
Ka)XXJOT0 M3 KOY(PQUIMEHTOB ONpPeIessld NpelesibHble 3HAYeHU TPU3HAKOB Xy
U Xy M HX CPEOHIOI apudMeTHuecKylo X, CpeiHee KBaJpaTHYECKOE
OTKJIOHEHUE G, MOAy Mo, CTaHAApTHYIO OIUOKY cpemHed apudmeTudeckor S,.
Bce pacueTs! BemonHsum 11t 95-% noBepuTenbHOTO ypoBHS. OOpaboTKy MaccuBa
YUCJICHHBIX JaHHBIX MpoBoauiaun Ha OBM c¢ momompio mporpammer Statistica
(Version 6.0).

3amaua guddepeHnranud BUAOB N0 KodpduiumueHtam (GOpMbI CIUKYI

CBOJIMIIACH K cienyromemy. s kaxaoro kospuirenta GopMbl CIIUKYI KaKI0TO
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BUJla MIPOU3BOAUIM IIPOBEPKY HA HOPMAJIBbHOCTH PACHPEACICHUA 110 KPUTEPUIO
KonmoropoBa-CmupHoBa (Jlakun, 1990). B ciaydyae moaTBep aeHHUS THIOTE3B O
HOPMAJILHOCTH paclpe/iejieHns] TPOU3BOIIIN CpPaBHEHHWE CPEJIHUX 3HAYCHUH
kos¢punuentoB mo t-kpurepuro Crbrogenta (Jlakun, 1990). Takum oOpazom,
Jiesiajicsk BBIBOZA O pasjelieHHH BHJIOB Ha OCHOBE DPA3NIMUMs CPEAHHUX 3HAYCHHU
NPUCYIIUX STUM BuaaM Kod¢p¢unuentoB ¢opmel cnukyn. Ecau rumoresa o
HOPMaJBHOCTH PAaCIpeNeieH!sT OTKIOHIACh, HMCIOJIb30BAIN JBYXBBIOOPOUYHBIH
tect KoxmoropoBa-CmupHOBa st cpaBHeHHS (opm pacmpeneneHuii (Jlakus,
1990). 3akmroyeHue O BUIAOBOM pa3feieHUU JeNaloCh Ha OCHOBE Pa3HHIIBI
cpenHuX 3HadeHUH KodpduuueHTOoB (GOpMBI CHHKYT HpH HOPMAIBHOCTH
pacrpeie]IeHUi WK Ha HECOBMAJeHUH caMuX (OpM pacrpeneseHuid B IPOTHBHOM
ciydae. [Ipm sTOM aisi BBIBOZJA O pasJieIeHUH BHJOB JOCTATOYHO MHUHUMYM
OJIHOTO M3 KPHUTEpPHEB, II0 KOTOPOMY CTAaTUCTMYECKH 3HAYMMO OTJINYAaeTCs
kodpuureHT Qopmel cnukyna. EcTecTBeHHO, 4TO mMOKazaTenu, objanaronue
HOPMaJIBHBIM 3aKOHOM paclpelelicHUusl NPEANOYTHTEeNbHEe, B CHIIy MEHBICH

TpeOOBATENHFHOCTH K 00BEMY BEIOOPKH IO CPABHEHUIO C HEHOPMAaJIFHBIM.
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I'JIABA 2. CPABHUTEJIBHBIN AHAJIN3 MOP®OJIOT'MYECKOM
N3MEHYUBOCTHU HPEI[CTABPITEJ'[EFI POJA CUCUMARIA

2.1. O0mas xapakTepuCTHKA poja

Teno kykymapwii IUIOTHOE, LMJIUHAPUYCCKOEC WM OOYOHKOBUIHOE, Ha
3alHEM KOHII¢ MIMPOKO 3aKpYTIEHHOEC WM CJeTrKa OTTSHYTOC, NPH CHIHBHOM
CXKATHH TIOYTH IIapo00Opa3HOEe; OHO HECKOJIBKO 3aTHYTO HA COHUHHYIO CTOPOHY, YTO
OCOOCHHO 3aMETHO Y JKHBBIX TONOTYpwid. JlaHHbIe O pa3Mepax KyKyMapuid
JIOCTATOYHO YCJIOBHBI, TIOCKOJIbKY CHJIBHO 3aBUCST OT CTEHNEHHM COKpAIICHUS Teja.
Hust Cucumaria japonica yxassiBaetcs miuHa a0 40 cm, s C. savelijevae - no 13
cM, qiis C. djakonovi - no 16 cm (bapanosa, 1980), nns C. conicospermium - no 10
cM (JIeeun, Cremanos, 2002), mus C. levini - 11 cm (Cremanos, Ilunsranuyk,
2002), nmuas C. okhotensis - no 19 cm (Jleun, 2003). BBuny cuibHOM
COKPaTHMOCTH Tena, (opMa M pa3Mepsl KyKyMapui HE MOTYT HCIOJB30BaThCS B
KaueCcTBE HAJC)KHBIX TUATHOCTUYCCKUX MPU3HAKOB.

AMOyakpagbHbIe HOXKKH OOBIYHO KPYITHBIC, BTSKHBIE, Y B3POCIBIX 0co0ei
Ha OPIOIIHOM CTOpOHE OOBIYHO PACIIOJIOXKEHBI TOIBKO MO paguycaMm B 2-4 psana; Ha
CHOMHHOM CTOpOHE HOXKH MeNbYe M YacTo INpeo0pa3oBaHbl B IMANWIIIBL.
PacnosnoxeHne HOKEK MOKET CHIIBHO BapbHPOBATh - Y OJHUX 0COOEH MX Majo U B
CpeIHeil 4acTu Tesla )KUBOTHOTO OHHM BOOOIIE OTCYTCTBYIOT JaXkKe Ha pajinycax, y
JPYTHX BCTpEYaloTCs M B HMHTEppajnycax; BOOOIIE pacIoJOKEHHE HOXEK He
MOXXET CIYXXUTh HAJCKHBIM TAKCOHOMHYCCKAM TMPHU3HAKOM. Y  MOJOJBIX
KyKyMapuil HOXKH, KaK PaBUIIO, PACIIOIATaloTCsl 00Jiee MPaBUIIBHBIMU MTOJI0CAMU
- 3Ur3aroo0pa3Ho Wik oAMHOYHBIMU psiaamiu. lllymaner o6brano 10, OHEM KpyTMHBIE,
OJTHOTO pa3Mepa HIIU JIBa BEHTPAJIbHBIX MOTYT OBITh HECKOJIBKO MeEJIbYe.

Okpacka Tega CHJIBHO Bapbupyer (TeMHO-Oypas, TeMHO-(HUOIEeTOBAs,
KOpUYHEBasi, CepoBaras, >KeJNToBaras, po3oBarasi, Oeyas) W HE MOXKET OBITh
UCIOJIb30BaHa B KaueCTBE HAJEKHOTO JUArHOCTUYECKOro mnpu3Haka. OgHako y
pasHbBIX BHUJOB 3a4acTyl0 HaOJIONAIOTCS pa3iuydsi B OKpacke HEKOTOPBIX
BHYTPEHHHX CTPYKTYyp. Lllynanpia 0OBIYHO YepHEIE, OpaH)KeBbIC, KOPHYHEBEIC FIIH

cepsle.
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OdyeHb CXOJHO BHYTPEHHEE CTpOEHUE BHUIOB B mpenenax poga. CTeHka Tena
00BIYHO TOJICTasI, €€ Macca cocTaBisieT 10 20% oT oOmieii Maccel xuBoTHOTO. He
yanock oOHApYXUTh pa3nuuuii B (opMme, pacloJOKEHHH W pa3Mepax MoJHeBa
My3bIpsi, KAMEHUCTOI'O KaHaja, MBIII-PETPAKTOPOB, TOHAJL U APYTUX CTPYKTYP;
WCKJIIOUEHHE COCTABISICT TOJIBKO pacloyiokKeHue Me3eHTepus (cMm. riasa 2.3). Y
pa3HBIX BUAOB KyKyMapuii 3a4acTylo HAaOIIONAIOTCS pa3inuus B pa3Mepax, popme
U CTPOCHHUH TOJIOBBIX MPOIYKTOB. OMHUM e U3 BAXHEHIINX B TAKCOHOMHYECKOM
OTHOIICHUH TIPU3HAKOB SIBISIETCS] CTPOCHHUE CKEJIETHBIX JIEMEHTOB TOJIOTYPHIA.

2.2. Okpacka

Kak y>xe 05170 cka3aHO BBIIIE, OKpacka Tejaa KyKyMapui CHIBHO BapbUPYET U
HE MOXeT OBITh HCIOJIB30BaHA B KadeCTBE HAJEKHOTO JIHAarHOCTUYECKOTO
npu3Haka. OJHAKO y pa3HBIX BUAOB ObUIM OOHApYXEHBI pa3inyus B OKpacke
HEKOTOPBIX BHYTPEHHHX CTPyKTyp. IllomoOuble ' pasmuums otmeudeHsl B.C.
Jlesunbim u E.H. I'yaumoBsoit (1997a) y C. frondosa n C. japonica (Tabm. 2.1).

Tabnuma 2.1. Paznuuums B OKpacke. BHYTPEHHUX CTpyKTyp y Cucumaria

japonica u C. frondosa (no: Jlesun, I'yaumoBna, 1997a)

CtpykTypa C. frondosa C. japonica
KameHucToiil kanan Spko-kpacHbIi CBeT10-opaHXeBhIi
Magpenopur Po3oBslit CBeT10-0paHKeBbIid
[Tonues my3bIpb OpaHKeBbIi Po3oBaThiii
’KeHckas roHama BopnoBo-kopuuHeBas Tyckio-3eneHas
. SIpxo- nnm BUIIHEBO-
SAina 3eneHble
KpacHBbIE

HpOBeIIeHHLIe HaMH HCCJICIOBAHUA IIOKa3aJn, 4YTO OKpacKa BHYTPECHHHUX
OpPraHoB JIOBOJIFHO CHJIFHO BapbUpYeT Jake B IIpejesiax OJHOHM HOIyJsSIUd U, B
OOJIBIIMHCTBE CIIydyaeB, HE MOXET ObITh HCIIOJIF30BaHA B KauyeCTBE Ha/EXKHOI'O
TakCOHOMHYecKoro mnpusHaka. Tak, y C. okhotensis ¢ 3amamHoro mnoOepexbs
KamuaTkm, okpacka KaMEHHUCTOTO KaHalla M3MEHSIETCS OT OpPaH)KEBOTO JI0 SPKO-
KpPacHOTO I[BETa, MaJPEIOPUTA - OT JKEJITOr0 JI0 OPAHIKEBOTO, MOJIUEBA MY3bIPS -

oT xentoro no OecuserHoro. Hambonee BapmabenpHa OKpacKa >KEHCKHX TOHA,
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BCTPEYAIOTCS] TOHAJIBI HKEJITO-OPAH)KEBOI'0, KOPUYHEBOTO, PO30BOT0, CHPEHEBOTO U
Ipyrux 1eeToB. OKpacka XEHCKON FOHAJbl MOKET U3MEHITHCS B IpEenax OJHOU
ocodH, C TepexojaMu [BeTa OT (UOJETOBOTO WM PO30BOrO IO HKEIATOrO, UYTO
OYEBMJIHO CBSI3aHO CO CTENEHBIO UX CO3PEBaHMUS.

2.3. PacnoJio:keHne Me3eHTepuUs

Jns xyKkyMapuii XapakTepeH JJIMHHBIA TpyO4aThli KUIIEYHUK, OOBIYHO B 2-3
pa3a mpeBbmaromuil 1IuHY Tena. [lo Bcell AnMHE KHUIIEYHUK (UKCHUPYETCS K
CTCHKE TE€Ja MOCPEACTBOM ME3EHTEpHs, B COOTBETCTBUH C M3rMOaMH KHIICYHUKA,
oOpa3yomero B TMOJIOCTH Teja CIOXHYH IIPOCTPAHCTBEHHYI  (Qurypy.
HanpasneHue NpOXOXAECHUS U NEPECEUCHHUS ME3CHTEPHEM HHTEPaMOyIakpoB U
aMOyJIakpoB y TOJOTYypHUH B IpejaesaXx OAHOIO oTpsAna cxoxHo. dopma JNHHUU
NpUKPEIUIEHUsT Me3€HTepus B pdAje CIydaeB OTJIMYHA M KaXJoro BHJa
TOJIOTYPUI U MOKET SIBISTHCS CHCTEMaTHYECKUM IpU3HAKOM. Tak, CyniecTBeHHOe
OTIIMYME B MPOXOXKJICHHH ME3CHTEpHs B CpPEJHE-3aJHEH YacTH Tesia OTMEUEHO Y
BunoB C. frondosa wn C. japonica (JleBun, I'yaumosa, 1997a). V C. frondosa
ME3EHTEpHUIl KUIIEYHUKA MPOXOJUT OT HEPEJHETO KOHIA TelNa B MHUIAOPCATIHLHOM
HHTEppagnyce, MEpeceKaeT JIEBYIO HOPCATbHYI0 M BEHTPAJIbHYIO INPOJOJIHHBIC
MBILIEYHBIE JICHTHI (P 3TOM TIepopUpYsACh MBINIIAMU-PETPAKTOPAMHU) U BJOJb
JIEBOM CTOPOHBI MHUJBEHTPAJIbHON MBIIICYHON JIEHTBHI, a 3aTE€M CPEIUHHOU e
JUHUM crnyckaercss K kioake. Y C. japonica Me3€HTEpUMl TepeceKaeT
MHU/IBEHTPAJIBHYIO  MBIIICYHYIO JICHTY y OCHOBAaHHMS COOTBETCTBYIOIIETO
perpakTopa, oOpasyeT NETII0 B HHTEpPpaguyce W MMOAXOAWT K KIOAaKe IO
CPEIMHHOI IMHUY MUIBEHTPAIBHOM IEeHTHI (puc. 2.1).

VY ommcanHbix Hamu BHIOB - C. conicospermium u C. levini ¢dopma nuHUN
MPUKPEIUICHUsS] Me3eHTepHst cxoHa ¢ TakoBol y C. frondosa v oTIM4YaeTCst JTUIIb B
netansix (puc. 2.2). Tak y C. levini Me3eHTepuUil epeceKaeT JEBYIO TOP3ABHYIO U
JIEBYI0 BEHTPAJIbHYIO MBIIICUHbIE JIGHTBI Yy OCHOBAaHHS COOTBETCTBYIOILIUX

perpakTopoB, a 'y C. conicospermium 4yTb HUXKE UX.
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Puc. 2.1. PacnionoxeHne Me3eHTepHUs
y Cucumaria japonica (crioiHas
muaust) u C. frondosa (wtpuxosas
muaus). Pammycer: JIB, [IB, MB -
JIEBBIA, MNpaBeli M  CPEAUHHBIN
BeHTpasbHbli; JIJ{ u IIJ] - neBblil u

MpaBbIi JlOpCaJIbHBIN (JIeBumn,

I'ynumosa, 1997a)

Puc. 2.2. PacionoxeHne Me3eHTEPHs
y. C. conicospermium (CTIOIIHAS
munauss) u  C. levini (wTpuxosas
muaust). Pammycer: JIB, TIB, MB -
JIEBBIA, TMpaBbli M CpPEAUMHHBII
BeHTpasbHblid; JIJI u TIJ] - neBblil u

NpaBblii JOPCAJIBbHBIN

Y Bugo C. savelijevae u C. djakonovi dopma NHHHM TPHUKPETLICHUS
ME3CHTEpHS MPAKTUICCKH HUYEM HE OTiImdaeTcs oT TakoBod y C. frondosa. Takum
00pa3oM, pacloJIOKEHHUE ME3CHTEpUs HE BCerga MOXKET OBITh HCIIOJIb30BAHO B
Ka4yecTBE JMarHOCTUYECKOTO MPU3HAKA.

2.4. PennponyKkTHBHASl CHCTEMa

Y rosorypuidl, B OTIMYME OT OCTAIBHBIX WIJIOKOXHX, COXPaHUJICS

HpI/IMI/ITI/IBHI:Jﬁ TUIT CTPOCHUA TOHAI - B HepCZ[HGfI JacTyu OejioMa pacrojiaractes
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JUIIb OJHA TOHAaJa, COCTOsINAs U3 PAa3JIMYHOTO YHWCJIA BETBAUIMXCS H
HEBETBAIINXCA TPYOOUEK, C €AUHBIM ITOJIOBEIM IPOTOKOM. KOHIIEBBIE OTHEINBI ITHX
TpyOOYEK Ha3bIBAIOTCS allMHycaMU. [ OHOJIYKT OTKpPBIBA€TCS Ha CIIMHHON CTOPOHE
OKOJIO BEHYMKA IIyHajiel] MM MeXJy LIyHaJblaMH Ha CIIEHUAIbHOH IOJIOBOK
nanwuie. CTpOCHNE M PacHOJIOKEHHE PENpPOAYKTUBHONH CHCTEMBI KyKymMapuil He
ABIISICTCSl BUAOCIEUM(UYHBIM IpHU3HAaKoM. Pa3nmums y pasHbIX BHIOB MOTYT
NPOSIBISITHCS JIUIIB B pa3Mepax M CTPOCHHH SHIL U CIIEPMAaTO30UA0B.

Pasmepsl ramer JOBOJBHO TECHO KOPPEIHMPYIOT C  XapaKTepoM
PENpPOAYKTUBHON CTpaTeTud Buaa. Kak mpaBuio, ISl SUI] UTIIOKOXKHUX JUAMETPOM
1m0 200 MKM XapaKTepHO pa3BUTHE C IUTAHKTOTPO(PHON JTMYMHKOW; CPaBHUTEIHHO
HeOOJIBII0e YHCIIO BUIOB, UMerommue siina nuamMerpoM 300-600 MKM Taf0T OOBITHO
JeuuTpoHbIe TMUMHKY; siiila Oonbliero quamerpa (6osee 700 MKM) UMEIOT BHIBI
¢ JennTpopHOH JIMYMHKOW WIM TPSMBIM DPa3BUTHEM, IPU 3TOM HauOOJBIIErO
JUaMeTpa JOCTHIraloT sillla BHIOB, BeIHamuBatommx noromctBo (Tyler et al.,
1985; McClintock, Pearse, 1986; KacpsroB, 1989). OObuHO siilla TOJIOTYypHA
nMmeroT cepuueckyro popmy, HO y Cucumaria japonica n C. conicospermium OHA
oBanbHOU opmbr (Tropun, dposmos, 2002), y Thyone briareus HECKOJIBKO
CILUTIOCHYTHI 110 riaBHO# ocu (Ohshima, 1925), y Psolus phantapus BBITSHYTHI IO
onHoI u3 nonepeyHoit oceit (Runnstrom, Runnstréom, 1920).

Jns crepMueB TOJOTYPHH XapaKTEpHBI CIEAYIOIIME MPHU3HAKH: aKpocoMa
MoJpa3iessieTcss Ha aKpOCOMHYIO TPaHyJly M IIepHakpOCOMHBIN MaTepHal, ToJI0BKa
Oomm3ka k cepudeckoit (opme, IMEHTPUONH PACIIONOKCHBI MOJ OCTPBIM YTJIOM,
JUCTAIBHYIO IIGHTPHOJNb C HEOONBIIMM YIJyOJCHHEM B sApe COCOUHSCT
KTYTUKOBBI ~ KOpEWmIOK,  NPHUCYTCTBYeT  JIMOUAHAs  Kamid.  TakuMu
XapaKTEePUCTUKAMH CIIEPMATO30MI0B 00JIaJaloT OOJIBIIMHCTBO OMUCAHHBIX BUIOB
ronotypuii (Chia et al., 1975; Jamieson, 1985; Hodgson, Bernard, 1992 u np.). B
JIATEPAType BCTPEUAOTCS OMMCAHUS TONBKO TPEX BHAOB TOJOTYPUN C OTIMYHOMU
or cdepuueckoii ¢dopmoii cmnepmarozouna — 910 Cucumaria lubrica n
C. pseudocurata ¢ myuIMHAPUYECKUME crnepmaTtozouaamu (Atwood, Chia, 1973;

Atwood, 1974; Chia et al., 1975) u C. conicospermium ¢ xoandeckumu (TIOpuH,
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2000; Tropun, Ipo3mnos, 2002).

Ha paHHBII MOMEHT MBI pacmojlaraéM CpaBHUTEIBHOM JIMTEPATypPHOM
uHpOpManuel O CTPOSHMH SHII ¥ CHEPMAaTO30MIOB TOJBKO JIBYX BHUJIOB
JIaIbHEBOCTOYHBIX KykyMmapuit - C. japonica u C. conicospermium, CTpOCHHUE
MIOJIOBBIX MPOAYKTOB JIPYT'HX BHIOB TPEOYET yTOUHEHHUSI.

I'onoska cnepmaro3onna C. japonica B 1eIOM nMeeT cepuieckyio Gopmy
(puc. 2.3, A). SInpo oKpyriioe WiM cierka cxaTroe B IepeHe3aJHEM HaIllPABICHHH.
Pasmepsr - 3%2,2 MiM. Akpocoma cdepuueckas, MOJTHOCTBIO IOTPYKEHa B
saepHoe  yriayOsenue. IlepmakpocOMHBIH — MaTepuan pacrojaraercs Ioj
aKpOCOMHBIM Iy3BIPKOM, LIMPHHA INEPHAKPOCOMHOro Matepuana - 0,7 MKM.
CopepxnMoe akpOCOMHOMN I'paHyJIbl TETEPOTEHHO: B LIEHTPAIBHOI YacTH IpaHyJIbl
HaXoAUTCS HeOoNbmOoNH chepruecKkuil 3IEeKTPOHHO-IIIOTHBIA ydacTok. Pasmep
rpanynsl - 0,5 MkM. B cpenHeit yacTu mMeeTcst oJjHa KOJbIEBasi MUTOXOHJIPHS C
TpyOuUaTBIMH KpHCTaMH. BHE MHTOXOHIpPHH ' pacloyioKeHa JIWMUAHAS Karljs.
I{eHTpHOMM pacHOIOKEHBI MOA OCTPHIM YINIOM. JKI'YyTHK BBIXOOWT W3 CpegHeH
4acTH HE B CEpeAMHE MHUTOXOHAPHAIBHOTO KOJIbI]A, @ HECKOJIBKO CMELICH
JatepayibHO. B pesynbraTe 3TOro CrepmMatro3ou]| TepseT pajrialbHyl0 CHMMETPHIO

u npuobperaet owiarepanbhyio, (Tiopusn, posmos, 2002).

Puc. 2.3. Cxemsl cTpoeHus cnepmato3ounioB: A - Cucumaria japonica, b -
C. conicospermium, ak - akpoOCOMHasl TpaHyJia, Al - AUCTaJbHAs LHEHTPHONb, KT -
KIYTHK, JK — JIMOUIHAS Karuid, M - MHTOXOHJpHUS, IM - TEPHAaKPOCOMHBIHA

MaTepHall, Il — MIPOKCHUMAalIbHAs IEHTPUOIIB, 5 - siapo (Tropun, po3nos, 2002)
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T'onoska criepmato3ouna C. conicospermium oBanbHO# hopmsel (puc. 2.3, B).
HJmna - 2,8-3,2 mxM, mmpuHa - 1,8-2 MxM. B mepenHeil wacTH TOOBKH
pacroio’keHa 3HAYUTENBHBIX pa3MepoB akpocoma. OHa COCTAaBISIET OKOJIO TPETH
pasmepa sanpa u umeer pasmep 1,3 Mxm. HipkHssi TpeTb akpOCOMHOUM TpaHyJibl
BMECTE€ C IEPUAKPOCOMHBIM MATEPHAIOM MOTPYKE€HAa B OKPYII0-KOHHYECKOE
saaepHoe yriyonenue. OcranbHasi 4acTh aKpOCOMBI BBICTYIAET 3a Mpeebl Sapa u
CJIETKa HAaKPBIBAET BEPXHIOI YacTh siapa. ComepkuMoe akpOCOMBI TOMOT€HHO U
pe3Ko  OoTAemsieTcs OT MNEPHAaKPOCOMHOTO  MaTepuana CBOMM  CBETJIBIM
COJIEPKUMBIM. SIIpo clierka MpUILTIOCHYTOH (OPMBI C yCeYeHHO# BeplinHOW. B
CpeIHEH dYacTH HuMeeTcs OIHAa KOJIbLieBas MHUTOXOHIpusi. BHyTpu Koibia
MUTOXOHJAPUU HAXONATCA JBE, pPACHOJOXXEHHbIE IMOJ YIJIOM IIEHTPUOJIH.
OTueTnuBO BHJEH JKI'YTUKOBBIM Kopemok. JKryTuk wumeer crpoenue 9+2.
PacnonoxeH HECUMMETPHUYHO, B pe3yIbTaTe 4ero, Kak W B NMPEAbIAYLIEM Clydae,
cnepMaTo3zou mnpuoOperaer OwmnarepanbHylo - cumMerputo (Tropun, [po3nos,
2002).

Cunepmaro3ounsl C. japonica - C. conicospermium 001agaloT BCEMHU
MpU3HAKaMH THUIHYHBIX CHEPMAaTO30MA0B ToJOTypuil. OCHOBHOE WX OTIHYHE
3aKI04aeTcss B CTpPOEHUH (akpocoMmbl. Axpocoma C. conicospermium He
MOTpy’KeHa IOJIHOCTBIO B siiepHOE yriryOJjeHue, oHa Ha 2/3 BBICTyHaeT 3a ero
Npeelibl, UMEeeT QUTypHBIE OYEepPTaHUs M COJIEPKUMOE €€ TOMOT'€HHO, B TO BpeMs
kak y C. japonica B cepequHe aKpOCOMHOM T'paHyJbl NMPHCYTCTBYET HEOOIBIION
cheprdecKmii AIEKTPOHHO-IUIOTHBIM ydacToK. llepnakpoCOMHEIN MaTepuan
C. conicospermium TIO CBOEH JIOKaNW3alMM ¥ CTPOCHHIO HE OTJIMYAeTCs OT
TaKOBOT'O OJHM3KHUX BHIIOB, aKPOCOMHAs TpaHyJa e IMpUMepHO B 3 pa3a OoibIe.
Ctonp HEOOBIYHBIE Ha MEPBBIA B3TJIA pa3Mepbl aKPOCOMHOW T'PaHYJIBl OKa3alUCh
BITOJIHE 00BsCHUMBIME. OQ4eBHIHA KOPPEJSIIKS Pa3MEPOB aKPOCOMBI C TOJIIUHON
aiiueBbix oOosouek. [Ipu omnucanum siueknerok C. conicospermium ObLIH
OOHApYy>KEHBI OTIMYUS €€ CTPOCHHS OT sinekietok C. japonica. SAnexineTku
C. conicospermium WMeEIOT He cdepuueckylo, a, kKak u B ciydae C. japonica,

oBaNBbHYIO (popMy, WX pasmepbl cocTaBisioT 440-470%520 MxMm. Pa3meps! suim
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C. japonica nocturaroT 447x511-596 mxm. Ilo moBoay pasmepos siunl C. japonica
nH(bOpManui pa3HBIX aBTOPOB BecbMa MpOTHBOpeunBa - 487x426 (Mokpenosa,
Komkapesa, 1983), 450 (Kproukosa, 1987), 505-600 mxm (JleBun, ['yaumosa,
1997a). Paznuuus B naHHbIX 0 pasMmepax siull C. japonica, N0 HallleMy MHEHHUIO,
MOTYT OBITH CBSI3aHBI C TE€M, YTO M3MEPEHUS MPOBOIUIN HA PA3HBIX CTAJHSIX HX
co3peBanusi. OcoOblii MHTEpEC NPEACTaBIsIET CTPOCHHE SHIEBBIX 000J0YeK. Y
C. japonica OHW TpPENCTaBICHBI JHUIIb IIA3MATHYECKOH MEMOpaHOH M TOHKUM
XOpMOHOM, BIUIOTHYIO mpmieralomuM K memOpane (Moxkpernosa, Komkapesa,
1983). YV C. conicospermium XOpUOH SPKO BBIPAKEH M UMEET TOMMHUHY 20 MKM.
VIMeHHO TakMM CTPOCHHEM SIMIIEBBIX 00O0JI0OUYEK BBI3BAHBI 3HAUMUTEIHHBIC Pa3Mephl
akpocomsl (Tropun, JIposnos, 2002).

Onucanneie paznuuus B ctpoeHun ramet C. conicospermium ot C. japonica
MO3BOJISIIOT COBEPIICHHO TOYHO CKa3aTh, YTO 3TO Pa3HBIC BUIHBI.

2.5. CkeJieTHBIE 3J1€MEHTHI

Cxener roloTypuil CHIIBHO peIyIIPOBaH 0 CPAaBHEHUIO C TAKOBEIM B APYTHX
KJIacCaX WIIIOKOXKHX U IPEJCTABICH MUKPOCKONHUYECKIMHI H3BECTKOBBEIMH TEJIaMHU
— cnuKyjgamMu (CKJIEpUTaMH), pacIIONararolllMMUCs B KOXE Teja M CTeHKax psja
BHYTPCHHHUX OPTraHOB, M MAKPOCKOIHYECKHM OKOJIOTJIOTOYHBIM KOJIBIIOM.
CtpoeHHE CKENeTHBIX 3JIEMEHTOB TOJIOTYpUH SBISETCS OJHUM M3 BaKHEHIINX B
TaKCOHOMHUYECKOM OTHOIIICHUU TPU3HAKOB.

2.5.1. CnukyJibl

Hwxe mnpuBeneHbl ONWCaHWSA CHOUKYJT HW3 pa3HBIX dYacTed  Tena
JATFHEBOCTOYHBIX KYKyMapHH.

Cucumaria japonica Semper, 1868

Nzo6paxkenus cnukyn C. japonica nipuBefcHbl B paborax: Semper, 1868,
Taf. 39, Fig. 18; Edwards, 1910a, pl. 19, fig. 15-16; Mitsukuri, 1912, fig. 48;
JpsxonoB, 1958, puc. 2; bapanosa, 1971, puc. 1; Jlesun, ['ynumosa, 1997a, puc.
2, 19976, puc. 1-2 . Huxe npuBoasTcs clelaHHbIE HAMH OIMCAHUS CIIMKYJ U3
pasHBIX YacTel Tea.

[{ymanpia. CniuKyasl IIynaien JOBOJBHO pa3HooOpasHBI mo (opme (puc.
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2.4) ¥ npeACTaBICHbl B OCHOBHOM YAJUHEHHBIMU, U30THYTHIMH, PAaKETKOBUIHBIMU
U pacCEYCHHBIMH Nep(OPHUPOBAHHBIMY IIACTHHKAMHU, KaK MPaBHIIO, 0€3 OyropKkoB
Ha IOBEPXHOCTH; Kpall IUIACTUHOK HECeT CIVIa)KeHHBIE IIUIUKHA; OTBEpPCTHUS
OKpPYTJIOH, YAJMHEHHOW, INeJIeBUIHOW WM HenpaBuibHOH Qopmbl. Taxoke
BCTPEUAIOTCS CIHKYJIBl 0€3 OTBEPCTHH: NPSAMBIE WM H30THYTHIC ITAJIOYKH C

Oyropkamu 1 pa3BeTBICHHBIE CIIUKYJIBI, KaK MPaBUIo, 0e3 OyropKoB.

Puc. 2.4. Cnuxyner u3 mynanen C. japonica (3nech u Ha puc. 2.5-2.33 nnuHa

pasmepHoii TuHUE 100 MKM)

PoToBoii uck. OOBIMHO pelnieTyarbie MIACTHHKY pa3Hoi GpopMbl ¢ 3y0daThiM
kpaem (puc. 2.5). Ilo mepe pa3BUTUS CIOHUKYJT OHHM YTOJIIAIOTCA, Ha UX
MOBEPXHOCTH TOSIBIISIIOTCS «MOCTHKHM» U IIUIIOBATHIE BHIPOCTHI (IIOCIIEIHUE MOTYT
00pa3oBEIBAaTECS B JIFOOOM MECTE IUTACTHHKH, a HE TOJNBKO B CpeqHEH JacTH, Kak
ormeuan Ocuma (Ohshima, 1918)). YuHeHHBIE IIACTHHKKM N0 Mepe Pa3BUTHUS
MOTYT TpeoOpa3oBBIBATECS B OOBEMHBIC peIIeTYAThICE BEPETCHOBUIHBIC HIH

KOHHYECKHE CTPYKTYPHI.



Puc. 2.5. Cnukynsl u3 poroBoro aucka C. japonica

UntpoBepr. B uHTpoBEpTpe BCTpPEHAIOTCS pelIeTYAThle IIACTUHKHU
pa3Hoo0Opa3Hoi (HOpMBI, MATOYKOBUIHBIC CHUKYJIBl 0€3 OTBEPCTUH U OOBEMHEIC

BEepETECHOOOpa3HbIE CTPYKTYPHI (puc. 2.6).

Puc. 2.6. Cnukynsl u3 uatposepra C. japonica
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Ha mnoBepxHOCTM pemeT4aThIX IIJIACTHHOK, KaK IIPaBHIO, MHOXXECTBO
OYropkoB, MOCTUKOB ¥ LITMIIOBATHIX BHIPOCTOB.

Koxa Tema. B koxe Tena BcTpedaeTcs MHOXKECTBO CY)KEHHBIX K OJHOMY
KOHILY IUIACTHHOK C OOJIBIIMM KOJIMYECTBOM OKPYIJIBIX OTBEPCTHH, IUIIOBATHIM
KpaeM W Oyropkamu Ha moBepxHocTd (puc. 2.7). Kpome Toro, BcTpeuarorcs
W30THYTHIE, Y/UIMHEHHbIE, OKpYIJblE M paccedyeHHble MeppopUpOBaHHBIC
IUTACTUHKHM, a TakXe NaJOYKOBUAHBIE CIHKYJIBl 0€3 OTBEpCTHH, MOKPBITHIC

Oyropkamu.
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Puc. 2.7. Ciukynst u3 xoxu tena C. japonica

Hosxku. CuKyisl CXOAHBI C TAKOBBIMH CTEHOK TeJia, HO Yallle BCTPEUYaroTCs
pacceueHHble mniepopupoBaHHBIE TIMACTUHKU (puc. 2.8). Ha moBepxHOCTH
MJIACTHHOK 3a4aCTYI0 UMEIOTCS MOCTHKHU U BBIPOCTHI Pa3IHMUHOM (OPMBI.

3emnep (Semper, 1868) B mepBOONMUCAaHUU yKa3all Ha HATUYHC PaTUATBHO
paCIOJIararoIIMXCsl BOKPYT KJIOAKAILHOTO OTBEPCTHS OUYCHb KPYIHBIX TIACTHHOK C
MHOTOYHCIICHHBIMA MEJIKUMH OTBEPCTHAMH, OTCyTcTBytomumu y C. frondosa.

IIpucytcTBue TakuX IUTACTHHOK mMoATBepawin ABryctuH (Augustin, 1908) u
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Oneapac (Edwards, 1910b). Onnako npyrue uccnepoatenu (Britten, 1906-1907;
Mitsukuri, 1912 u gp.) HE cMOTIH WX OOHAPYKUTH; HE HAlICHBI TaKHE TUIACTUHKH
1 B HamieM matepuaie. BospactHeie msmeHenus cnukyn C. japonica AeTanbHO

onucanbl B padote Jleuna u ['ynumonoii (19976).

Puc. 2.8. Cnuxynsl u3 Hoxek C. japonica

Cucumaria savelijevae Baranova, 1980

Wzobpaxenus ciiukyn C. savelijevae npuBeaeHsl B padote 3.M. bapanosoit
(1980, puc. 2-4). Huxe mnpuBoAsTCS CIOETaHHBIE HAMHM OIHCAHHS CIHKYJT H3
pa3HbIX yacTel Tena.

[ynaneia. Crnukynel mynanen (puc. 2.9) mpencrtaBieHbl B OCHOBHOM
M30THYTHIMH Tep(OpUpPOBaHHBIMU IIACTMHKAMU C HEOOJBIIUM KOJHYECTBOM
OTBEpCTHI M OyropKoB; Kpai IJIACTUHOK HECET CIIIa)KEHHBIE IIUIHUKH; OTBEPCTHUS
OKPYIJIOH, Y/UIMHCHHOH, IIEJICBUAHON WJIM HEMpaBIIbHOH ¢opMbl. Takxke

BCTPEYAIOTCS NPSIMBIE MM H30THYTBIE CIMKYJBl 0€3 OTBEPCTUH M yIIMHEHHBIC
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nephOoprUpPOBaHHbIC TUTACTUHKH.

Puc. 2.9. Cniukynst u3 mymnanern C. savelijevae

PoroBoit gmck. Cnukynel poTtoBoro’ mmcka (puc. 2.10) mpencraBieHsBI
PaKeTKOBUIHBIMH, POMOOBHTHBIMH, YATUHEHHBIMA " JIOTIACTHBIMHU
nepGOpUPOBaHHBIMU IUIACTHHKAMM, KaK IIPaBHIO, C OOJBIIUM KOJHMYECTBOM
OYropkoB M OTBEPCTHUH OKPYIJIOH, YAJMHEHHOW, M HENMpPaBHIbHOWH (OpPMBI; Kpan
IJIACTUHOK HECeT CIJIaXXCHHbIE IIMMHUKH. Takke BCTpEYaroTCs pPa3BETBICHHBIE
CHUKYJIBI O€3 OTBEPCTHH.

Wntposepr.  Chnukynsl  uHTpoBepTa  (puc. 2.11)  mpencraBieHs
PaKeTKOBUIHBIMH, YATUHEHHBIMH, JIOTIACTHBIMHU u N30THYTHIMH
neppOpUPOBAHHEIMI ITUTACTUHKAMH C HEOONBIINM KOJIWYECTBOM OYTrOpKOB U
OTBEPCTHUU OKPYTJION, yITUHEHHOW, U HEeNMpaBWIbHON (hopmel. Takxke BCTpedaroTces
pa3BETBICHHBIC U MTAJIOYKOBHUIHBIE CIIMKYJIBI O€3 OTBEPCTHH.

Koxa tena. B xoxe tena (puc. 2.12) npeobianamT yIJIUHEHHbIE TIIACTUHKHI
C HEOOJBIINM KOJMYECTBOM JIOBOJILHO KPYITHBIX OTBEPCTHH yIJIMHEHHOH,
HENPaBWIBHOM ¥ OKpYyriod (OpMBI; OT Kpass IUIACTHHOK 3a4acTylO0 OTXOIST
JUIVHHBIE Ppa3BETBJICHHBIC BBICTYNBl. Takke BCTPEYAlOTCSl PaKETKOBHUJHBIE,

TaHTCJIICBUIHBIC, pOM6OBI/I,I[HLIG, JIOMACTHBIC W HU30THYTHIC Hep(bOpI/IpOBaHHBIC
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IJIACTUHKN U CHHKYJIBI oe3 OTBGpCTHﬁZ MpsAMBIC, PA3BETBJIICHHBIC HWJIM H30THYTHIC

IMaJIOYKH.

Hoxku. Criukybl CXOJHBI C TAKOBBIMU CTEHOK Tena (puc. 2.13).

Puc. 2.11. Cnukynel u3 uatposepta C. savelijevae
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Puc. 2.12. Cnimkyns! u3 koxu tena C. savelijevae
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Puc. 2.13. Cniuxyns! u3 HOxek C. savelijevae
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Cucumaria djakonovi Baranova, 1980

Uzobpaxenus: cnukyn C. djakonovi npusenensl B padore 3.1. BapanoBoii
(1980, puc. 6-7).

Huxe npuBoasTcs chaenaHHbIE HaMU OINMCAHHUS CHUKYJN M3 Pa3HbIX dacTeil
Tena.

[ynanera. Crnukynsl mynanen (puc. 2.14) mpencrtaBieHsl B OCHOBHOM
YAJIMHEHHBIMU TIep()OpHpPOBaHHBIMU IUTACTHHKAMHM, 3a9acTyl0 PAcIIMPEHHBIMH B
CpeqHel 9acTh MJIM CY)KEHHBIMH K OJHOMY KOHILY, C HEOOJBIINM KOJIHMYECTBOM
OyropkoB miin 0€3 HUX; OTBEPCTUSI PABHOMEPHO PACIpPE/ENICHbl 10 MOBEPXHOCTH

CHHKYJ ¥ UMEIOT OKPYTIIYIO, YAJIMHCHHYIO MU ILENEeBUIHYI0 (hopMy.

OooooO o,o 559
A ‘ ®

Puc. 2.14. Cnuxyne u3 mynanen C. djakonovi

PoroBo#i auck. CiuKybl pOTOBOTO auCKa (puc. 2.15) cXOIHBI ¢ TAKOBBIMH B

IIymaibiiax.



Puc. 2.15. Cnukynel u3 porosoro aucka C. djakonovi

Untposept. Crimkynsl wHTpoBepTa (pHUC. 2.16) mpeacTaBieHbH B OCHOBHOM
YIIMHEHHBIMH, MEPPOPHUPOBAHHBIMY IIJIACTHHKAMH C HEOOJBIIMM KOJUYECTBOM

OYrOpKOB M OTBEPCTHUH OKPYTJION M YAJIUHCHHOH (POPMEL.

Puc. 2.16. Cniuxyns! u3 uarposeprta C. djakonovi
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Koxa Tena u Hoxku. B koxe Ttena (puc. 2.17) mpeoOnanaioT CHIIBHO
YAJIUHECHHBIE IUIACTHHKH C HEOOJIBIIMM KOJIMYECTBOM OYrOpKOB M OTBEPCTHH
OKPYTJION, OBAJILHOW M IIeNEeBUIHOMN (OPMBI; Kpall MIACTUHOK TIaJKUN UK HECET
octpple mMnbl. Takke BCTPEUAIOTCS pas3BETBIECHHBIE Iep(opHpOBaHHBIE
IUTACTUHKH. AMOynakpagpHble HOXKH C OKPYIJIOM KOHEYHOH IUTAaCTHHKOH,

uMeroIei 00JIbIIOe KOJMYECTBO OTBEPCTHH.
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Puc. 2.17. Cnukyssl 13 Koxu Tena u Hoxek C. djakonovi

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

Uzo6paxenns criukyn C. conicospermium nipuBeneHsl B padore B.C. JleBuna
n B.I'. Crenmanosa (2002, pumc. 2-5). Hmxe mnpuBomsaTcs chenaHHblE HaMH
OTIMCAHMs CIIUKYJI U3 PA3HBIX YacTel Tena.

[[lynanbita. Crimkyisr mrymaner (puc. 2.18) 6osee pasHoobpas3usl mo dhopme,

4YeM B JApYrux 4YacTiax Teia. 3)160]) BCTpCHANOTCA MNPAMBIC, z[yr006pa3HHe u
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KpecTooOpa3Hble  IMaJlO4YKOBHJHBIE CIUKYJIbl 03 OTBepCcTHil, a TaKke
nepGOpUPOBaHHbIE IJIACTHHKH PA3IUYHON (GOpPMBI (JOmacTHBIE, PaKETKOBUAHEIE,
M30THYTHIE, OKPYTJIble, Y/UIMHEHHbIE U T.A.). Kpall mnacTHHOK, Kak mpasuiio, 6ojee
CrIIQ)KEHHBIH, MOBEPXHOCTh MEHEE IOKphITa OyropkamMm WM JXe Oyropku

OTCYTCTBYIOT COBCCM.

Puc. 2.18. Cnukynsl u3 mynanen C. conicospermium

PoroBoii gmck. Cnukynsl poTtoBoro mgucka (puc. 2.19) mpencraBieHs!
YAJMHEHHBIMH, W30THYTHIMH M PAaKETKOBHAHBIMH IUIACTUHKAMM, KaK IPaBHIIO, C
3y04aThIM KpaeM W KPYIHBIMH OTBEPCTHUSMH HENpPaBUIbHONH TeOMeTpHYECKON

(I)OpMI)I; OT Kpad IJIAaCTUHOK 3a4aCTyI0 OTXOIAT JJIMHHBIC TAXKH.
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Puc. 2.19. Cnukyner u3 poroBoro nucka C. conicospermium

Untposept. Cnukynsl uHTpoBepTa (puc.'2.20) MOXHO pa3ienuTh Ha TpHU
rpynnsl: 1) manoYKkoBUAHBIE CIUKYJBI 6€3 OTBEPCTHH; 2) YIIMHEHHEIE, JIOACTHBIC
U PaKeTKOBHJHBIC CIUKYJIBl C 3yO4YaThIM KpaeM U JIOBOJIBHO KPYITHBIMHU
OTBEpPCTHUAMH; 3) OBaJbHbIE M YIJIMHEHHBIC IJIACTHHKH CO CIJIAKEHHBIM KpaeM,
MHOXXECTBOM OTHOCHTEJIEHO MEIKUX OTBEPCTHH M TyrooOpa3HBIMH NTEPEMbIUKAMU,

COCUHSIOIUX OYTOpKH.

Puc. 2.20. Cnukynsl u3 untposepta C. conicospermium
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Koxa Ttena. Cnukynel koxku Tena (puc. 2.21) Haubosiee IIMPOKO
IPEACTABICHbl CYKCHHBIMH K OIHOMY KOHLy M 3aKaHYHMBAIOIIUMHCSA OCTPHIM
munoM  (WIMINaMu)  YJUIMHEHHBIMH — Tep(OpUPOBAaHHBIMH  IUIACTMHKAMU  C
OTBEPCTHSMHU, PABHOMEPHO paclpe/ie]IeHHBIMU 110 1moBepxHocTH (1-3 oTBepcTHs B
MIOTIEPEYHOM PsI/Iy); TIOBEPXHOCTh IUIACTHHOK OOMIIBHO TOKpHITAa OyropkaMu, a ux
Kpail cHaOxxeH ocTpbiMH 3yOmamu. Kpome TOro, BCTpedaroTCsi JIOTacTHBIE
TUIACTHHKY C INUITOBATHIM KpaeM U OOJBIIMM YUCIOM OyropKOB Ha HMOBEPXHOCTH,
NaJOYKOBUAHBIE CIIMKYJBI 0€3 OTBepCTHH ¥ YAJMHEHHbIC, H30THYTBHIE |
«PaKeTKOBHUJIHbIE» NMepPOPUPOBAHHBIC TUIACTHHKH, Kpail KOTOPBIX, KaK MPaBHIIO,

HE HECET OCTPHIX IIUIOB, U OTCYTCTBYIOT OYTOPKH HA MOBEPXHOCTH.

Puc. 2.21. Cnukynsl u3 koxu tena C. conicospermium

Hoxku. Criukynsl HOXeK (puc. 2.22) IOBOJBHO pa3HOOOpas3Hbl 1Mo (opme.
31ech BCTpEUarOTCs YUIMHCHHBIC, M30THYThIC, PACWICHEHHBIC M TaHTCICBHIHbBIC

nepdoprupoBaHHbIe TUIACTHHKH C 3yO4YaThIM KpaeM M MHOXECTBOM OYrOpKOB Ha
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MOBEPXHOCTH; IUIACTUHKHA CO CTJIQKEHHBIM KpaeM U KPYNHBIMH OTBEPCTUSMHU
HenpaBUIbHOW (OpPMBI; a Tarkke Pa3BEeTBICHHbBIC NMAalTOYKOBHIHBIC CIUKYJIBI 0e3

OTBEPCTUH.

Puc. 2.22. Cnukynsl u3 Hoxek C. conicospermium

Cucumaria levini Stepanov et Pilganchuk, 2002, sp. n.

Nzobpaxenus cnukyn C. levini npusenens! B padore B.I'. Crenanosa n O.A.
[unerasmuyk (2002, puc. 2-6). Hmxke mpuBoAATCS ClIeTaHHBIE HaMH OIHCAHUS
CIIMKYJI U3 Pa3HBIX YacTell Tena.

[[lynanbiia. Coukyiel mynanen (puc. 2.23) 0onee pazHooOpa3sHel o hopme u
pazMepamM, uYeM B KOXe Tejla. 3]eCh BCTPEUAIOTCS MAaCCHUBHBIE OKpYTJIbIE,
YAJIMHEHHBIE, POMOOBHIHbIE, pPAcUJICHEHHBbIE W HW30THYTHIE INepPOPHUPOBAHHEIC
TUTACTUHKH C 3yO04YaThIM KpaeM M OOJIBIIMM YHCIOM OYropKoOB Ha ITOBEPXHOCTH, a
TaKXXe QXYpPHBIE CIHKYJIBl pPa3nuIHOH (OpPMBI C HEOONBIIMM KOJMYECTBOM

OTBepCTI/Iﬁ nim 0e3 HUX, KaK IIPaBUJI0, HC UMCIOIIINC 6yFOpKOB Ha MMOBEPXHOCTH.



Puc. 2.23. Coukynsl u3 mynaien C. levini

PoToBo#i auck. CuKyIbl pOTOBOTO AUCKa (puc. 2.24) CXOIHBI ¢ TAKOBBIMU B

IIynanbiax.

Puc. 2.24. Cnuxynsl u3 porosoro aucka C. levini

Wntposept. Crinkynbl MHTpoBepTa (puc. 2.25) mpenacraBiieHbl HEOOIbITUMHU

KOMIaKTHBIMH 1eppOpPUPOBaHHBIMU IUIACTUHKAMU HW30THYTOW, yIJIMHEHHOM,
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OKPYIJIOH, PAaKeTKOBUIHOW U FaHTECJIICBUIHON (HOPMBI, C HEOOIBIITUM KOJHYECTBOM

OTBEPCTHH U OTHOCHUTENIFHO OOJBIINM KOJIMYECTBOM OYTOpKOB Ha IIOBEPXHOCTH.

Puc. 2.25. Cnukyssl u3 uarposepta C. levini

Koxa Ttena. Crnukynbl Koxu Tena (puc. 2.26) - MacCUBHBbIE YJJIMHEHHBIE,
TaHTCIICBUAHBIC, pOMGOBI/IJIHLIe, PAKETKOBUAHBLIC, PACUYJICHCHHBIC U H30THYTBIC
neppOopUPOBAHHEIC TUIACTUHKH. [[0BEPXHOCTh IUIACTHHOK IMOKPBITA MHOKECTBOM
OyropkoB, a X Kpai, KaK IpaBwIO, 3a3yOpeHHBIH. CIHUKYIB NMEIOT MHOKECTBO
OTBEPCTHH, CHIIBHO pa3IHYaromuxcs mo GopMe U pazMepam (B IMEHTpE IITACTHHKA
O0OBIYHO pacIojaramTcs KPYIHBIE COTOOOpa3HbIe WM OKPYTJIBIE OTBEPCTHUS, a Ha

nepudepuu -0osiee MEIKUE U BBITSIHYTHIE).
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Puc. 2.26. Cniuxynsl u3 xoxu tena C.-levini

Hoxku. Crinkynbsl HOXeEK (puc. 2.27) UIASHTHYHBI CITUKYJIaM KOXXH Tena, HO

BBIIIIE TTPOLIEHTHOE COAEPIKAHUE JIOMMACTHBIX MEePPOPUPOBAHHBIX IIACTHHOK.



Puc. 2.27. Cniuxyns! u3 HOXek C. levini

Cucumaria okhotensis Levin et Stepanov, sp. n.

Uzobpaxenust cnukyn C. okhotensis npuBenensl B pabore B.C. JleBuna
(2003, B meuatm, puc. 2-7). Himke NpUBOAATCS OMUCAHUS CHUKYN M3 Pa3HBIX
qacTel Tena.

[ynanea. Crimkynsl miynaner (puc. 2.28) xo 200 MKM B JUIMHY, TUITUYHAS
(opma mX - y3Kas IUTACTHHKA, ¢ 00OMX KOPOTKHX CTOPOH HMMEIOIasi OTTSHYThIE
KOHITBI.

PoToBoii auck. B poToBOM IuCKe CHHKYIB JOBOJIBHO PEIKHE; OOBIYHO 3TO
JIOBOJIbHO KpymHbIe (amnHa 0koy10 200 MKM) BBITAHYTHIC IJIACTHHKHU C HEOOJBIIMM

9KCIIOM OTBepcTuit (puc. 2.29).



Puc. 2.28. Cnukynel u3 mynanen C. okhotensis. A - tunuyebie, b -
yxaonstoruecst popmbr (Jlesun, 2003). 3aech u Ha pucyHkax 2.29-2.33 miauHa

pasmepHoii tuauu 100 MM

Puc. 2.29. Cnukynsl u3 poroBoro aucka C. okhotensis (Jlesun, 2003)

HnTposepr. Crnukynsl uHTpoBepTa (pHc. 2.30) MMEOT B OCHOBHOM (hopMy
IUIACTUHOK C 4-Msi KPYHNHBIMH OTBEPCTHSIMH BOKpPYr IIEPBHYHOTO KpecTa,
pa3aeNeHHBIMHE 0Y€Hb Y3KUMH ITPOMEKYTKaMH.

Koxa Ttema. Cpemm chnmKyn Ha CIOHHHOM ctopone Ttema (puc. 2.31)
BBIICTISAIOTCS MOUTHBIE TUTacTHHKH (1o 330 MKM), Kak OBl pa3ieleHHbIE M0 JJINHE
Ha 1aBe yacTH. C OOHOW CTOPOHBI PACIONAraloTCi MPAaBHIBHBIE MOYTH KPYTibIe
OTBEPCTHUS, KOJIHMYECTBO KOTOPHIX BapbupyeT oT 10 g0 50, ¢ apyro#t - paauaibHO

pacxodaTCs «J1yuun», pa3aCJICHHBIC BbITAHYTBIMU OTBEPCTHUAMU; MHOT A OTBEPCTUA
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OTKPBITHI HAPYXKY, UTO €I YCHIUBACT «JIyueo0pa3HOCThy. ['paHuIia MexX Iy dTUMHU
4acTAMHU IPOXOIUT B CPEHEM IOCEPEAMHE IUIACTHHKH, CABUTasiCh MHOTAA B Ty
WM UHYIO CTOPOHY. Y MHOTHX IIJJACTMHOK 4acTh C Jy4YaMHU paclojaraercs moj
HEKOTOPBIM YIJIOM K OCHOBHOMY Tejy IUIacTUHKU. OOBIYHO Cpeir OTBEPCTHH Ha
IUTACTUHKE  BCTpewaroTcss Tpynnel  (5-6), pacnojaraiommecs 10 KpYry

OTHOCHUTCJIbHO LICHTPAJIBHOI'0O,; PCIKE 3Ta 3aKOHOMEPHOCTb MCKAKaCTCH.

Puc. 2.31. Criukynbl U3 KOXH CiuHHOW cTopoHbl Tena C. okhotensis. 31ech u

Ha pucyHke 2.32 A - tunnunbie, b - ykinouswomuecs hpopmsl (JIepun, 2003)
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ITnacTuHKK Ha OprOIIHON cTOpoHe Tena (puc. 2.32) npuOIM3UTEIBHO BABOE
Kopoue, 4eM Ha cnuHHOU (okono 150 mxm). Hambonee xapakTepHB! yATHHECHHBIC
IJTACTUHKH, OAMH y3KUH Kpail KOTOPhIX OTTAHYT U HeceT BhICTYIBl. OTBEepCTHS Ha
IIMPOKOH YacTH TUIACTHHKH PacIojiararoTcsi oObIYHO B J1Ba psifia, a Ha Y3KOH - B

OIWH; 4aCTO BCTPCUAOTCA MJIIACTUHKH C OAHUM ITPOAOJbHBIM PAIOM OTBepCTHﬁ.

Puc. 2.32. Criukysibl U3 KOKU OproinHo# ctoponsl Tena C. okhotensis (JIeBus,

2003)

Hoxku. Ilo  oxpyxHOCTH  amOylakpalbHOW  IUTACTUHKH  BCETAa
pacrionararoTcss B OAWH PsAJ OCTPHIMH KOHIIAMH HapyXy CHHUKYJBI, 10 (opMme H
pa3MepaM CXOJHBIE C IUIACTUHKAaMH OpIOMIHOW cTOpoHBI Tena. KommuecTBo H
(hopma ciEKyI B IIEHTPATHHON YaCTH TUIACTHHKH CIJIBHO paznmdaercs (puc. 2.33).
3/1ech MOKET HaXOIUTHCS OT HECKOJIBKHX INPAaBHJIBHBIX OKPYIJIBIX PEIIETYAaTBhIX
IJIACTUHOK MIMPUHON 70 300 MKM 0 «CTapbIX» MIACTHHOK - YTOJIIIEHHBIX, YaCTO
C OYEHb MEJKHMH OTBEPCTHSIMH. B JOBOJLHO OOIBIIOM KOJUYECTBE HOMKEK
BCTpEYaroTcsi HeOOJbIINE OOJOMKH CTapbhlX TOJCTHIX IUIACTUHOK, IO BHEIIHEMY

Kparo HECYIIHUX MHOKECTBO MCJIKHMX «HOBBIX» OTPOCTKOB.



Puc. 2.33. Cnukyssl U3 IpUCOCOK amOynakpanbHbIX HOxek C. okhotensis

(JIeBuH, 2003)

Hamu ObL1 mpoBeZeH KOMIBIOTEPHBIN aHanu3 (OpMBI CHHKYJ KOXH Teja
C. frondosa, C. japonica, C. savelijevae, C. djakonovi, C. conicospermium u
C. levini. JInst ananmza 6bu10 B3sTO 0 100 CIMKYN U3 CTEHKH Tella Y KaXJOro U3
npencraButencii. PaccuuteiBaiuch KO3GGUIUEHTH (HOPMBI, XapaKTEPHU3YIOIINE
YIIUHEHHOCTh (Ko3¢duimenT cdepuunHoctu Punes K|, moxaszatens dopmsl K,
nokaszaTellb AJUIMNTHYHOCTH K,), OJHOCTOPOHHIOI YIJIMHEHHOCTh (MHIEKC
OJIHOCTOPOHHEH  y/inuHeHHocTH  K,,),  DPaculeHeHHOCTb  Kpas  (MHIEKC
kpyroobpasHoctd K, ko3pduuueHT pacuieHeHHOCTH K),) M OTHOCHTEIBbHYIO
mwiomane oTBepetuit O, (IlIBanoB, 1969; Bukropos, 1986; I'yammona, 1991,
1999; Cremanos, ['aiimaes, Jleun, 2000; Stepanov, Gaidaev, Levin, 2001). s
Kaxjaoro u3 koddduuueHToB QGopMbl ONpenessuIMCh IpeaesbHbIe 3HAYEHUS
NPU3HAKOB X,y U X, M UX CpelHss apudmerndeckas X, Moiga Mo, cpenHee
KBaJ[paTHYECKOE OTKJIOHEHHE G, CTaHAapTHas omMOKa cpenHeil apupmeTndecKon

S, (Tabm. 2.2).
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Tabmuua 2.2. KomudecTBeHHBIC MMOKa3aTeaud (OPMBI CIHKYJI KOXHK Teja

C. frondosa, C. japonica, C. savelijevae, C. djakonovi, C. conicospermium u

C. levini
g
) - kS
3 S N = s N
IMoka3zarenu g S, ) 5 3 X
e = 3 s E 3
O © S S S
&)
K,
Xmin-Xmax 0,41-0,83 0-0,8 0-0,77 0-0,74 0,15-0,72 0,34-0,7
XepESx 0,660,008 | 0,57+0,011 | 0,48+0,016 | 0,38+0,016 | 0,48+0,011 0,55+0,007
M, 0,69 0,51 0,49 0 0,43 0,5
o 0,077 0,108 0,161 0,16 0,113 0,069
Ky
Xmin-Xmax 0,18-0,60 0,11-0,53 0,11-0,52 0,1-0,44 0,11-0,41 0,14-0,46
XeptSx 0,37+0,009 | 0,27+0,008 | 0,24+0,009 | 0,18+0,006 | 0,21+0,006 0,27+0,007
M, 0,35 0,21 0,18 0,16 0,17 0,25
o 0,093 0,08 0,089 0,064 0,063 0,07
K,
Xmin-Xmax | 1,30-4,32 | 1,49-6,92 1,52-7,23 1,79-7,66 1,9-7,1 1,7-5,65
Xetsy  |2,28+0,067 | 3,20£0,093 | 3,62+1,12 | 4,94+1,151 | 4,03+0,106 | 3,160,076
M, 2,32 2,44 4,15 7,09 5,27 2,82
[} 0,669 0,927 1,195 1,505 1,055 0,763
K,,
Xmin-Xmax 0,02-0,25 0-0,22 0-0,29 0-0,58 0,02-0,29 0,01-0,21
XepESx 0,110,005 | 0,09+0,005 | 0,11+0,006 | 0,09+0,008 0,110,006 0,1+0,005
M, 0,1 0,04 0,12 0,09 0,1 0,12
c 0,052 0,052 0,06 0,076 0,056 0,047
K
Xmin-Xmax 0,19-0,65 0,25-0,68 0,11-0,79 0,19-0,72 0,21-0,76 0,25-0,63
KeptSx 0,39+0,01 0,44+0,01 0,33+0,011 | 0,36+0,010 | 0,43+0,011 0,41+0,008
M, 0,38 0,45 0,31 0,28 0,42 0,45
o 0,096 0,1 0,108 0,1 0,105 0,077
Kp
XminXmax | 1,24-2,28 | 1,21-2,0 1,13-3,05 | 1,18-2,27 1,14-2,19 1,26-1,99
XeptSx 1,65+0,022 | 1,550,018 1,82+0,03 1,710,022 1,570,019 1,59+0,015
M, 1,77 1,47 1,81 1,63 1,54 1,49
o 0,218 0,178 0,305 0,223 0,192 0,148
Qomu
Xmin-Xmax | 3,18-16,81 2,36-4,38 2,81-18,3 3,63-37,56 2,56-13,7 3,8-11,6
XepESx 5,84+0,239| 3,17+0,045 6,73+0,26 8,90+0,629 | 4,86+0,147 6,960,186
M, 492 2,94 8,57 421 4,65 7,44
o 2,392 0,453 2,595 6,286 1,469 1,855
HauGonpmmeir  cremeHpo  mepGOpUPOBAHHOCTH  O0NAamalOT  CHOUKYIIBI

C. japonica (xo3bduiuest Q,,, B CpPeAHEM HIKE, YeM Yy JOPYTUX BHUIOB),
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HaMMEHblIeH creneHblo nepdopupoBanHocTH obianatT cuukyiasl C. djakonovi
(tabn. 2.2). HamOompmie#t CTENeHBIO YATUHEHHOCTH O00IAgalOT CHOUKYIIBI
C. djakonovi (xospdunuentsr K, u K, B cpennem Huxke, a koadoumueHt K, B
CpeJHEeM BBILIE, YeM Yy JAPYTHMX BHJOB), HAUMEHbBIIEH CTENEHBIO YIJIMHEHHOCTH
obnanatot ciukynsl C. frondosa, C. japonica n C. levini (Tabn. 2.2).

3amaua guddepeHnManuM BUAOB O KodpdHUUHEHTaM (GOPMBI CIHKYINI
CBOJMIIACK K cienyromemy. st Kaxaoro koshpunuenTa GopMbl CIIAKYIT KaXKI0TO
BUJia MPOU3BOAWIM HPOBEPKY Ha HOPMAJIBHOCTH PACHpPENCICHHUS MO0 KPUTEPHUIO
Kommoroposa-CmupHoBa  (tabn. 2.3). Jlns  pacnpeneneHuss HEKOTOPHIX
K03(HUIIMEHTOB, YKCIECC M aCHMMETPUs KOTOPBIX HE3HAYHUTENBHBI, XapaKTEepPHO
HaJIMYMe KpPaWHUX MaJOYHMCICHHBIX «BBICKAKMBAIOIIMX)» BapHUaHT, MPUBOISIINX K
HEHOPMAJILHOCTH paclipejielieHus. YaajeHue MoJo0HBIX BapUaHT I03BOJIMIO B
pszne ciydaeB MOJYYHTh HOpPMalibHOE pacrpeneicHne. OcoOeHHO 3TO MpuCylie
«HYJIEBBIM» 3HAYCHHSIM KOA(P(PHUIHMEHTOB, KOTOPBIE /Il JaHHOH (OPMBI CHHKYJIIBI
HEBO3MOXHO paccyuTaTh, HO KOTOPBIE aHAINTHYECKH OJDKHBI PABHATHCSA HYIIIO.
Br10pakoBka TakiuX BapHaHT IPOU3BOANIACH HA OCHOBE CPABHEHUS MX 3HAUCHHUH C
95% noBepUTENBHBIM HMHTEPBAIOM. A HMEHHO, €clM X, - CpelHee 3HauyeHHue
Mokaszarelisi, G - CTaHIApTHOE OTKJIOHEHHE JITOro TMoKasarens, #ys=1,994 —
KpUTHYECKOE 3HAaueHuWe Kpurepus 1npu 95% ypoBHE 3HAYMMOCTH, TO
JIOBEPUTENbHBIM uHTEpBan X=X,,+fo;Xc. Eciu 3HaYeHHE BBICKAKMBAIOIIEH
BapHaHThl OOJIBIIE WJIM MEHBIIE JIOBEPUTEIBHOTO HWHTEpBANa, JEJaloch
3aKJIIOUCHHE O «BBIOPAKOBKE» TAKOW BapHAHTHI.

B cimydae mnoAaTBEpXKAEHWS THIOTE3l O HOPMAIBHOCTH paclpeneieHHs
MPOU3BOJMIN CPAaBHEHHE CPEIHUX 3HAYEHWH KO3((UIMEHTOB IO t-KPUTEPHUIO
Crerogenta. TakuM o0pa3om, Jejajcsi BBIBOJ O pa3/ielieHHMH BHJIOB Ha OCHOBE
pasnuyus CpeIHUX 3HAYEHWH NPHUCYIIMX 3THUM BUIaM KOdQQHUIHEHTOB (HOPMBI
cnukyn. Ecnum runore3a o HOPMalbHOCTH — paclpeilesieHHsl OTKJIOHSJIACH,
WCIOJIb30BaIN JABYXBbIOOpOUHBIl TecT KoiamoropoBa-CMUpHOBa AJisi CpaBHEHUs
(opM pacnpezneneHuid. 3aKIIOYCHHE O BHJIOBOM pa3JICIICHUH JIEIaJOCh Ha OCHOBE

Pa3HUIEI CPETHUX 3HAUCHUH KOA(P(OUINEHTOB (GOPMBI CIIUKYI MPH HOPMAIBEHOCTH
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pacrpeie]IeHUi WK Ha HECOBMAJCHUH caMuX (OpM pacrpeiesieHHid B IPOTHBHOM
ciaydae. IIpm sToM A BBIBOJA O pa3JeNEHUH BHJOB JOCTATOYHO MUHUMYM
OIHOTO U3 KPUTEPHUEB, IO KOTOPOMY CTAaTHUCTHYECKH 3HAYUMO OTJIMYAETCS
koapuureHT ¢Gopmbl cnukyia. EcrecTBeHHO, uYTO moOKasarenu oOjanaromiye
HOPMaJIFHBIM 3aKOHOM pacHpe/esieHus] NpPEANOoYTHTENbHEe, B CHIYy MEHBIICH
TpeOOBaTEIBLHOCTH K 00beMY BBHIOOPKH IO CPABHEHUIO C HEHOPMAJIbHBIM.

Tabnuma 2.3. 3Ha4eHNs KPUTEpPHEB TecTa Ha HOpMalbHOCTH Konmoroposa-
CvupHoBa mnsi kKoddounueHToB (QopMBI crnukyn koxu Tema C. frondosa,

C. japonica, C. savelijevae, C. djakonovi, C. conicospermium u C. levini

g
3 3 8 N IS
) Q -~ ~
< § 2 % § =
IToxa3saTenu 5 g, 3 s 2 3
& S} 5 S 3
. “ N D
© © 3 S 8
U
K, 0,96 1,66 1,51 1,33° 1,01 0,8
K, 0,54 1,38 1,62 1,62 1,43 1,36
K, 1,57 0,71 0,58 0,84 0,49 0,35
K, 0,97 1,2 1,08 1,6* 0,85 0,63
K, 0,68 0,92 0,96° 1,06 1,2 0,71
K, 0,89 0,93 1,1 0,59 0,8 0,73
Oomn 2,17 1,39 0,84 2,09 0,93 0,88

Ipumeuanue: JKupHbIM mpudTOM BBIIEICHH 3HaueHUs Kputepus Koiamoroposa-
CwmupnoBa (A), yka3blBalOIME HA HE HOPMAJLHOE pacnpenenenue kodpdumuentos (A,,=1,36,
p=0,05, t=1,994, e A, - KpurHyeckoe 3HauyeHue kputepus Konmoropoa-CmupHOBa, p -

YPOBEHBb 3HAUUMOCTH, t — KPUTUYECKOE 3HAYCHUE HOPMUPOBAHHOT'O OTKJIOHEHHS).

Ccpuiku:

Tocne «BBIOPAaKOBKH» | HyJIEBOW BapHaHTBl paclpelesieHHe CTalo HOPMajbHBIM
(Xp=0,57; 6=0,108; nnanazon=0,35-0,785; A=1,22);

“[locne «BHIOPAKOBKH» 5 HYIEBBIX BApHAHT DACHPEACICHHE CTANO0 HOPMATLHBIM
(Xep=0,51; 6=0,12; nnanazon=0,27-0,75; 1=0,76);

Mocne «BHIGPAKOBKM» 8 HYNEBBIX BAPHAHT pACIpEIENEHHE CTal0 HOPMAIbHBIM
(Xp=0,39; 6=0,16; nnanason=0,07-0,7; 1=0,66);

*Iocre «BBIOpaKoBKI» | KpaitHeil mpaBoii BapaHThI co 3HaueHneM 0,58 pacmpegencHue

crano HopManbHbIM (X,=0,09; 6=0,076; nnanazon=0,07-0,24; A=1,19);
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JByxBBIOOpOUHBIH KpuTepHit KomMoroposa-CMupHoBa 1o ko3dduiueHty K,
IIOKa3bIBACT JOCTOBEPHBIC pa3jIMuusi B

2.4),

dbopmax pacmpeneneHuss y Bcex
paccMaTpuBaeMbIXx BUAOB (Tald. t-xkputepuii CTbIOJEHTa TOKa3bIBAET
pasHUIly B CPEIHHMX 3HaU€HMAX y BceX BHJOB 3a uckiroueHueM C. savelijevae u
C. conicospermium (tabm. 2.5).

Tabnuma 2.4. 3HaueHHss JABYXBBIOOPOYHBIX KpuTepueB Komnmoroposa-
CmupHoBa kodbduuuenta K, mns

Cucumaria frondosa, C. japonica,

C. savelijevae, C. djakonovi, C. conicospermium n C. levini

C. conicospermium | C. djakonovi| C. japonica C. levini C. savelijevae
C. djakonovi 3,2 - - - -
C. japonica 5,2 6,8 - - -
C. levini 4.4 6,3 1,5 - -
C. savelijevae 1,95 3,8 42 32 -
C. frondosa 6,7 8,1 4,7 6,1 6,1

Tabnuua 2.5. 3HaueHus ypoBHeH 3HAUYUMOCTH s t-kpurepus CTbrOJEHTa
kosbdunuenta K, y C. frondosa, C. japonica, C. savelijevae, C. djakonovi,
C. conicospermium n C. levini. 3nech W nanee >KUPHBIM IIPHU(QTOM BBIAEICHBI

3HaueHU 5% ypOBHS 3HAUMMOCTH IS t-KpuTepusi CThIOJIEHTa, YKa3bIBAIONINE Ha

OTCYTCTBUC pa3HULBI MCKAY CPCAHUMHA 3HAYCHUIMU

C. conicospermium | C. djakonovi| C. japonica C. levini C. savelijevae
C. djakonovi 0 - - - -
C. japonica 0 0 - - -
C. levini 0 0 0,019 - -
C. savelijevae 0,086 0 0 0,01 -
C. frondosa 0 0 0 0 0
I[lo xo3¢pdunmenty K,;, Ha OCHOBE JBYXBBHIOODOUHOTO KPHUTEPHS

KommoropoBa-CMupHOBa pa3neisioTcs Bce BUABI 3a HckimoueHueM C. levini u

C. japonica (Tabi. 2.6).

Mo xoadpdunnenty

K, Ha

OCHOBC

JIBYXBBIOOPOYHOTO

KpUTEpHUs

KonmoropoBa-CmupHoBa n t-kpurepus CTbIOJEHTa pa3feisiioTCs BCE BHIBI 32

uckitouenuem C. levini u C. japonica (tadn. 2.7, 2.8).

Crnenyer OTMETHTH,

9T0  KO3(PPHUIHEHTHI

KngIKa

XapaKTepU3yIoT

YAJIUHCHHOCTb CIHUKYIJI. Taxkum o6pa30M, MO>XHO TOBOPHUTH O TOM, YTO BHUABI
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C. levini u C. japonica HE OTAHUYAIOTCS APYT OT Apyra MO CTCHCHH yIIHHCHHOCTH.
IMockonbky ko3¢ duuentsr K, u K, paBHO3HAYHO ONPEACIAIOT PA3IHINAS MEXTY
STUMH BUAAMH, I TaKCOHOMHUYECKOTO aHajdH3a MOXXHO HCIIONb30BaTh OJUH W3
HuX (npeamnourutesbHeil K,, T.K. B OOJIBIIMHCTBE CJIy4aeB OH MOJAYMHSIETCS 3aKOHY
HOPMAaJIFHOTO pacIpeieIeHus).

Tabnuma 2.6. 3HaueHust JByXxBbIOOpouHOTO KpuTepus Konmoroposa-
CmupHoBa kodpduuuenrta Ky mna  Cucumaria frondosa, C. japonica,
C. savelijevae, C. djakonovi, C. conicospermium u C. levini. 3mecs u namee

3HAUYCHUA

KUPHBIM

Konmoroposa-CmupHOBa,

pacnpenenenus (h,=1,36, p=0.05, rme A -

mpuGTOM

BBIZICJICHBI

JIByXBBIOOPOYHOT'O

KpUTEpUs

[IOKA3bIBAIOLINE OTCYTCTBHE OTIMYHMHA B (opmax

KPUTHYECKOE 3HA4YE€HHE KPUTEPHUS

Konmoroposa- CMUpHOBA, p - YpOBEHb 3HAUUMOCTH )

C. conicospermium | C. djakonovi| C. japonica C. levini C. savelijevae
C. djakonovi 34 - = - -
C. japonica 3,7 53 - - -
C. levini 3,9 5,7 0,6 - -
C. savelijevae 1,8 4,2 2,3 2,5 -
C. frondosa 7,0 8,0 5,3 5,5 5,7
Tabmuma 2.7. 3HaueHUs  JOBYXBBIOOpOYHOTO KpuTepus Kommoroposa-
CvupHoBa koddp¢ummenta < K, mna Cucumaria frondosa, C. japonica,

C. savelijevae, C. djakonovi, C. conicospermium u C. levini

C. conicospermium|C. djakonovi| C. japonica C. levini C. savelijevae
C. djakonovi 3.4 - - - -
C. japonica 3,8 53 - - -
C. levini 4,3 5,7 0,8 - -
C. savelijevae 1,9 4.4 2,3 2,6 -
C. frondosa 7,0 8,0 5,4 5,7 5,7

Tabnuua 2.8. 3HaueHUs ypoBHEH 3HAUYUMOCTH Js t-kpurepus CTbrOJEHTa

kodpdummenra K, y C. japonica, C. djakonovi, C. savelijevae,
C. conicospermium u C. levini
C. conicospermium C. djakonovi C. japonica C. levini
C. djakonovi 0 - - -
C. japonica 0 0 - -
C. levini 0 0 0,7 -
C. savelijevae 0,01 0 0,007 0,0014




62

ITo xo3dpdunmenty K,, XapakTepU3YIOUIUM CTENCHb OJHOCTOPOHHE!
YIUIMHEHHOCTH, Ha OCHOBE JBYXBBIOOpOUYHOTO KpHuTepus Kommoroposa-CMupHOBa
Bun C. djakonovi otnudyaercss oT BceX BHAOB kpome C. japonica, a TakXe BHI
C. japonica ot BunoB C. savelijevae, C. conicospermium u C. frondosa (Tadi.
2.9), t-xpurepuii CTbIOJieHTa, KPOME TOTO, HE IOKa3bIBACT pa3HUIy B CPEIHUX
3HaueHusx y Buno C. japonica u C. savelijevae (tabn. 2.10). Koadbdumuent K,,
pearupyeT He TOJBKO Ha CTENeHb OJJHOCTOPOHHEH yIUIMHEHHOCTH CITUKYJ, HO M Ha
creneHp uX yanuHeHHocTH. Kak Oputo ckasano Beime, cnukyinsl C. djakonovi
00JamaoT HauboJbIICH CTENEeHbI0 YAJIUHEHHOCTH W, IO-BUIUMOMY, OTIIMYHUS
C. djakonovi ot C. frondosa, C. savelijevae, C. conicospermium n C. levini
CBSI3aHBI IMEHHO C 3TUM.

Tabnuuma 2.9. 3nHaueHust JByXxBbIOOpOuHOTrO Kputepus Konmoroposa-

CmupnoBa xoddduumenta K,, ana Cucumaria frondosa, C. japonica,

C. savelijevae, C. djakonovi, C. conicospermium u C. levini

C. conicospermium | C. djakonovi| " C. japonica C. levini C. savelijevae
C. djakonovi 2,4 - - - -
C. japonica 1,4 1,3 - - -
C. levini 0,6 2,1 1,3 - -
C. savelijevae 0,8 2,9 1,6 1,2 -
C. frondosa 0,5 2,4 1,5 0,9 0,9

Tabnuua 2.10. 3HadyeHus: ypoBHe# 3HaunMocTu Juis t-kpurepus CTbhroAEHTa
kodbdunuenta K,, y Cucumaria frondosa, C. japonica, C.savelijevae, C.

djakonovi, C. conicospermium u C. levini

C. conicospermium | C. djakonovi| C. japonica C. levini C. savelijevae
C. djakonovi 0,0008 - - - -
C. japonica 0,049 0,12 - - -
C. levini 0,22 0,014 0,39 - -
C. savelijevae 0,99 0,001 0,056 0,23 -
C. frondosa 0,98 0,0006 0,046 0,21 0,97

ITo koadppuumentam K, u K, XapakTepHu3yIOIIUM CTEIIEHb PACUIECHEHHOCTH,
Ha OCHOBE JBYXBBIOOpouHOTO KpuTepus Kommoropora-CMHpHOBa OTIMYAIOTCS
BCE paccMaTpuBaeMble BUIHI 3a uckitoueHueM C. conicospermium u C. japonica n

C. conicospermium u C. levini (tabn. 2.11, 2.13); t-kpurtepuii CTbroieHTa, KPOME
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TOT0, HE MOKa3bIBAET PA3HUILy B CPEAHUX 3HAUYEHUsX Koddduiuenra K, y BUJIOB
C. frondosa u C. djakonovi, C. frondosa m C. levini m pa3sHUIly B CpEIHUX
3HaueHuAX koddouuenta K, y sugos C. frondosa n C. djakonovi (tabm. 2.12,
2.14). Tockonbky koddpdunnentsr K, 1 K, paBHO3HAUHO ONMpPEAENAIOT Pa3IUyus
MEXIy BHIAaMH, Ui TAKCOHOMHYECKOTO aHaJIN3a MOXHO HCIOJIb30BaTh OIMH M3
HUX.

Tabnuma 2.11. 3nadenus nByxBbIOOpOouHOTO KpHTepHs Kommoroposa-
CvupaoBa koddpoummenta K, mua Cucumaria frondosa, C. japonica,

C. savelijevae, C. djakonovi, C. conicospermium u C. levini

C. conicospermium | C. djakonovi| C. japonica C. levini C. savelijevae
C. djakonovi 3,2 - - - -
C. japonica 1,3 3,4 - - -
C. levini 1,3 2,9 1,6 - -
C. savelijevae 4,6 1,8 4.8 43 -
C. frondosa 1,8 1,7 2,2 1,4 33

Tabnuua 2.12. 3HavyeHus: ypoBHe# 3HaunMocTu Juis t-xpurepus CTbroneHTa
koapuunenta K, y Cucumaria frondosa, C. japonica, C. savelijevae,

C. djakonovi, C. conicospermium u C. levini

C. conicospermium | C. djakonovi| C. japonica C. levini C. savelijevae
C. djakonovi 0 - - - -
C. japonica 0,53 0 - - -
C. levini 0,11 0 0,019 - -
C. savelijevae 0 0,001 0 0 -
C. frondosa 0,007 0,067 0,0007 0,15 0

Tabmuua 2.13. 3HaueHuss OBYXBeIOOpOYHOro Kputepus Kommoroposa-
CmupnoBa kodbdunuenta K, ana Cucumaria frondosa, C. japonica,

C. savelijevae, C. djakonovi, C. conicospermium u C. levini

C. conicospermium | C. djakonovi| C. japonica C. levini C. savelijevae
C. djakonovi 33 - - - -
C. japonica 1,3 3,4 - - -
C. levini 1,3 3,0 1,7 - -
C. savelijevae 4,6 1,9 4,7 42 -
C. frondosa 2,0 1,9 2,1 1,5 34
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Tabnuua 2.14. 3HadyeHus: ypoBHe# 3HaunMocTu Juis t-xkpurepus CTbhroAEHTa

koddpdunuenta K, y Cucumaria frondosa, C. japonica, C. savelijevae,
C. djakonovi, C. conicospermium u C. levini
C. conicospermium | C. djakonovi| C. japonica C. levini C. savelijevae
C. djakonovi 0 - - - -
C. japonica 0,45 0 - - -
C. levini 0,28 0 0,049 - -
C. savelijevae 0 0,003 0 0 -
C. frondosa 0,006 0,06 0,0004 0,04 0

ITo xo3dunuenty Q,,,, XapaKTepU3YIOIUM CTETEHb Nep(HOpHPOBAHHOCTH,

Ha OCHOBE JBYXBbIOOpouHOTO KpuTepus Kommoropoa-CMHpHOBa pa3nensroTcs

BCe BHJBI, t-KpuTepuil CThIOJICHTa HE MOKA3bIBAET PA3HHUILY B CPEIHHUX 3HAUCHHSIX

kosbunuenta Q,,,, y Bunos C. savelijevae u C. levini (Tabmn. 2.15, 2.16).

Tabmuna 2.15.
CmupHoBa kodpduruenta Q.

C. savelijevae, C. djakonovi, C. conicospermium n C. levini

JUIA

Cucumaria frondosa,

3HayeHHus ABYXBBIOOpO4YHOTO Kputepus Koimoroposa-

C. japonica,

C. conicospermium | C. djakonovi| C. japonica C. levini C. savelijevae
C. djakonovi 4,7 - - - -
C. japonica 7,1 9,4 - - -
C. levini 5,2 2,4 9,6 - -
C. savelijevae 4,7 2,2 8,5 1,8 -
C. frondosa 2.2 34 8,6 3,8 3,4

Tabnuma 2.16. 3HadeHns ypoBHeH 3HaunMocTh i t-kpurepus CThIOAEHTa

kod¢unmenta Q,,, v C. japonica, C. savelijevae, C. conicospermium n C. levini

C. conicospermium C. japonica C. levini
C. japonica 0 - -
C. levini 0 0 -
C. savelijevae 0 0 0,45

2.5.2. OK0JIOTJI0TOYHOE KOJIbLIO

OKOJIOTJIOTOYHOE KOJIBLIO MAaJbHEBOCTOYHBIX KYKyMapuil OpraHH30BaHO IO
obmemy ansa npenctasuteneid Cucumaria tamy. ONucaHue CTPOCHHS DIEMEHTOB
oKoJIOTIIOTOYHOTO KOoibla Cucumaria frondosa MOXHO HaiiT B pabore XaliMeH

(Hyman, 1955, uut no: Clark, 1904), a Taxxke B «boJblloM MpakTHKyMe IO
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300i0run  Oecrio3BoHOYHBIXNe (MBanoB wm ap., 1946, 1985). Opmako B
IIUTUPOBAHHBIX paboTax CTPOCHHE KOJbIA OIMCAHO HEIOCTATOYHO TOYHO, a B
HEKOTOPBIX JeTaNIAX - JaXe OUTHO0YHO.

OKOJIOTJIOTOYHOE CKEJIETHOE KOJIBLIO KyKyMapuid coctouT u3 10 ruracTHHOK: 5
pannanbHEIX (R) n 5 naTeppanuaneusix (IR). Pannanensie nnactuakn 63 3aHUX
BBIPOCTOB, BEHTPAJbHBIE pajJUalbHBIE W WHTEppaaualbHble IUIACTHHKH HE
ciuBatorcs. Koo oueHb rHOKO M3-3a MOABMKHOTO COWICHEHHS €r0 JIEMEHTOB
Ipyr C JApyroM H HX COOCTBEHHOH osmactudHocTH. [lepenHue KOHIBI
HMHTEppaJUuaIbHBIX INNIACTUHOK 3a0CTPCHBI, paJHuaJIbHBIX - OKPYIJBIC W HMCIOT
3aTSHYTbIE  XPSIIEBHUOHOWM  MeMOpaHoi  yriybmenuss  (JIyHKH) -  MecTa
IPUKPEIUIEHHUs] MBILI-PETPAKTOPOB. PanuanbHble IUIACTUHKM BBIJAIOTCS BIEPE]
10 CPaBHEHHIO C MHTeppaAuaibHbIMH. OT OCHOBaHMS paJUalbHBIX TUIACTUHOK B
00e CTOPOHBI OTXOJAT NYTOBUIHBIC OTPOCTKH, KOTOPHIE CPACTAIOTCS C COCETHUMH
IUTACTUHKAMHM (MJIM C COOTBETCTBYIOIIUMH . OTPOCTKAMHM O3THUX IUIACTHHOK) B
CIUIOIIHOE KOJIBIO. IImacTWHKM KoJyiblia- B~ OOJNBIIEH WM MEHbBIICH CTEeTleHn
00b13BecTBIICHBl. OTpPOCTKH TPENCTaBIAIOT COOOH COeTMHHUTEIHLHOTKAHHBIE
00pa30BaHus, MECTa MX NPUKPEILIEHHS K COOCTBEHHO M3BECTKOBBIM IIJIACTUHKAM
KOJIbLIa JIOBOJILHO 4eTKo oOo3HaueHbl. [lanHunr (Panning, 1955) xapakrepusyer
OKOJIOTJIOTOYHOE KOJIBLIO KYKyMapHH] KaK «IIUPOKOE, NMPOCTOPHOE M HH3KOE,
M3BECTKOBasi CyOCTaHIMsI KOTOPOI'O C BO3pacToM peayuupyercs». OT Kaxaoro
My4yka MPOAOJNBHBIX MBI B IEpeJHEH 4YacTH Tena OTIENSETCS MYCKYI-
pPEeTpaKkTop, KOTOPBIM MPUKPEINIIAETCS K COOTBETCTBYIOUIEN paguaibHOM NIIaCTUHKE
KOJIbIIa OOBIYHO BMECTE C MPOJOJBHBIM ITYYKOM MJIM T033IW Hero. PeTpakTops
MOJTHOCTBIO BTATHBAIOT MHTPOBEPT M KPOHY Imynaner BHyTpb Tena (I'ynumosa,
1999).

[TpuBeneHHoE omucaHue OTpakaeT o0IIMe 0COOCHHOCTH CKEJIETHOTO KOJIbIIA.
Onnako (opma 3TOoro oOpa3oBaHHSA Yy TOJIOTYPHH Ype3BbIUAHO BapHaOelbHA.
Yka3aHHasT M3MEHYMBOCTH OIPENENIeTCsl KaK TMOKOCTBIO M PacTSHKUMOCTBIO
3JIEMEHTOB KOJIbIA, TaK W CYIIECTBEHHBIMH DPa3JIMYMAMU Y Pa3HBIX KMBOTHBIX.

Ham wm3BectHa Tompko oxHa pabotra (Cherbonnier, 1947), B koTopoii
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paccMaTpuBalOTCd BapualMu  (OPMBI  3JIEMEHTOB OKOJOIJIOTOYHOIO KOJbLA
npencrasurens ceM. Cucumariidae - Ludwigia (= Cucumaria) lefevrei.
Huxe NMPUBCACHBI OINMMCAaHUA OKOJOIJIOTOYHBIX KOJICH HW3BECTHBIX BHIO0B
KPYITHBIX 1aJIbHEBOCTOYHBIX KyKyMapHH.

Cucumaria japonica Semper, 1868

N3zobpaxkenune okosoraoroyHoro konpua C. japonica MpUBENEHO B padoTax:
Mitsukuri, 1912, fig. 48; bapanosa, 1971, puc. 1A; JleBun, ['youmona, 19970,
puc. 3.

M3BeCTKOBOE OKOJIOTNIOTOYHOE KOJBIO C1ab0 KanbluHHUpOBaHO (puc. 2.34).
PanuanpHBle TUTACTUHKH BBITAHYTH, NMEIOT LIMPOKOE OCHOBAaHHWE C TIIyOOKOH
BBIEMKOH 110 3aJHeMy Kparo. VHTeppaauaibHble MIaCTUHKU TPEYTOJIbHOH (HOpPMBI,

TaKXEC UMCHOT FJ'Iy60KyIO BBICMKY Y OCHOBaHMU:I.

- Puc. 2.34. Oxonoraorounoe koabro C.

=~
Se -

japonica (3nech u Ha puc. 2.35-2.39
IJIMHA pa3MepHOM JuHuM 5 MM). R —
panuanbHBIE TJIACTHHKH,

R N IR — uHTEeppannaIbHbIe MIACTUHKU

N3menenust oxonorinoroyHoro konena C. japonica B Tpoliecce OHTOTeHe3a
JIOBOJIbHO OApoOHO ommcano B pabote B.C. Jlesuna u E.H. I'ynumosoii (19976).

Cucumaria savelijevae Baranova, 1980

N3zobpaxenue okosorioroyHoro konbla C. savelijevae npuBeneHo B pabore

3.1. bapanosoii (1980, puc. 2A).

H3BeCTKOBOE OKOJIOTIIOTOYHOE KOJBIO C1ab0 KambluHUpOBaHO (puc. 2.35).
Bepxusis "wacTh paaManbHBIX IUTACTHHOK y3Kas IO BCEH JJIWHE, OCHOBAaHUWE WX
MMeEeT JI0BOJIBHO TIIyOOKYIO BBEIEMKY. VIHTeppaananbHBIE MIACTHHKH IO BBICOTE U
IMUPUHE TPUMEPHO paBHBI pauaibHBIM, HMX HIDKHSS 4YacTh pAacIIUpeHa W

cHaO)keHa HeOOIBIION BBIPE3KO IO HIKHEMY Kpalo.
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Puc. 2.35. OKOJIOTJIOTOYHOE  KOJBIIO
C. savelijevae. R — panuanbHble IUIACTHHKH,

IR - uHTEppaaManbHble NIACTUHKU

Cucumaria djakonovi Baranova, 1980

N3o06paxkenue okojorinorounoro koieiia C. djakonovi npuBeacHo B padbore
Bapanosoii (1980, puc. 6A).

M3BeCTKOBOE OKOJIOTVIOTOYHOE KOJBIIO C1ab0 KanblUHHUpPOBaHO (puc. 2.36).
PajnuanpHble NMIacTHHKKA KOpPOYe HHTEPPAAHAIbHBIX, BEpXHssi MX 4YacTb B 1,5-2
pasa mmpe BEepXHEW YacTH HHTEPpajUaIbHBIX  TUIACTHHOK, HMMEIOT IIHUPOKOE
OCHOBaHME C IOYTH NPSMBIM HIDKHHUM KpaeM M HeOOJIbIIOE CyKEHHE B CpeaHEeH
gacTu. IHTeppaananbHbIe IIACTHHKH OKOIOTIIOTOYHOT'O KOJBIA BEICOKHE, C Y3KOU
M0 BCEH IJIMHE BEpXHEH YacThI0 M IIHPOKHMM OCHOBAaHHEM CO Ci1ab0 BBIpa)KEHHOH

BBIEMKOM 110 HUKHEMY Kpalo.

Puc. 2.36. OK0IOrI0TOYHOE KOJBIIO

C. djakonovi. R —  panuaiapHBIC
IR R IR

nnactuHky, IR - wuHTeppaguanbHble

MIJIACTUHKHU

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

N3o00paxkeHne OKOJOrIOTOYHOTO Koyba C. comicospermium TPUBEACHO B
pabore Jlesuna u Ctemanosa (2002, puc. 1).

M3BeCTKOBOE OKOJIOTVIOTOYHOE KOJBIIO C1ab0 KanbluHHUpOBaHO (puc. 2.37).
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PanuanbHble TUIACTUHKHA BBICOTOM OKOJIO 14-15 MM, HMEIOT MIMPOKOE OCHOBAHUE C
rIyOOKOHM BBIEMKOH TIO 3aJHEMy Kpar M IUIABHOE CYXEHHE K IepeaHeMY.
WHTeppaauaibHble MIACTUHKY JIAHIIETOBUAHOW (HOPMBI, ITMHOHN okojo 13-14 MM,
Y WIUPUHON NPUMEPHO PABHOU pauaIbHbIM.
Puc. 2.37. OKOJIOTJIOTOYHOE KOJIBIIO

C. conicospermium. R - paluanbHbIE

IJJACTUHKH, IR - nHTEppaauanbHble UIACTUHKU

Cucumaria levini Stepanov et Pileanchuk, 2002, sp. n.

N3obpaxxenne okxonorinotouHoro konsna C. levini npuBeaeHo B pabote B.T.
CremanoBa u O. A. [Tunsraruayk (2002, puc. 1).

N3BecTKOBOE OKOJIOTIOTOYHOE KOJbIO MaccuBHOE (puc. 2.38). PaananbHble
mIacTHHKA BbICOTOH 10-11 MM w mupuHOH OKOJO 5-6 MM, MMEIOT CYy)KEHHE
MocepenHe U IUPOKOE OCHOBAaHUE C JIOBOJBHO TITyOOKOW BBIEMKOHW MO 3aJHEMY
kpato. MHTeppanuanbHble MIACTUHKU BbICOTOM 12-13 MM, M mmpuHOR oxoyio 3
MM, UMCIOT IIIMPOKOE OCHOBAHHUE C HETJIYOOKOW BBIEMKOM IO 3aJIHEMY Kparo.

Puc. 2.38. OKOJOTIOTOYHOE KOJBIIO
C. levini. R - pannanbpHBIE
minacTuHky, IR - uHTeppaauanbHbie

IJIaCTUHKHU
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Cucumaria okhotensis Levin et Stepanov, sp. n.

W3o6paxkenue oxosormorogHoro xonbela C. okhotensis mpuBeneHo B pabore
B.C. Jleuna (2003, puc. 1).

U3BecTkoBOE rioTtouHoe Koubmno (puc. 2.39) oTHocHTEnbHO —clabo
KaJbIIMHAPOBaHO. IlmacTHHKM KoJblla OpIONIHOH CTOPOHBI Tella HECKOJBKO
(npumepno Ha 10%) Hrxe cnuHHBIX. [llMpruHa paguanbHBIX IUIACTHHOK TPUMEPHO
OIMHAKOBa TO Bced mmHe. HIDKHHME OTPOCTKM paaWanbHBIX IUTACTHHOK Y
KPYITHBIX JKUBOTHBIX KaK OBl COCTABISIIOT €JUHOE IIEJI0€ C BEPXHEH YacThiO - OHU
KpenKhe, Tyroodpa3Hbie U CIMBAIOTCS C OBaJIbHBIMH IJIACTUHKAMHU, JICHKALITUMHU C
BHYTPEHHEH CTOPOHBI 3TUX OTPOCTKOB. MHTEppannanbHble IUIACTHHKH BBICOKHE,
3a0CTpEHHbIE, C LIMPOKMM OCHOBaHHUEM W HEOOJIBIION BBIPE3KOW MO HUKHEMY
Kpato. BeicoTa nHTEppaguanbHeIX MIACTHHOK (0Kosio 14 MM npu anuse Tena 140

MM) TIOYTH BIBOC MPEBHIIIACT BEICOTY pagUaIbHBIX.
Puc. 2.39. Oxonornorounoe koibio C.

okhotensis (Jlesun, 2003)

®dopMa IUTACTHHOK OKOJIOTJIOTOYHOTO KOJBIIA MOXET JIOBOJIBHO CHIIBHO
pa3IUYaThCA B 3aBHCHMOCTH OT COCTOSHUS KUBOTHBIX IIEpe]l MIpemapupoBaHueM, a
TaK)ke MX BO3pacTa. B CBS3M ¢ yKa3aHHBIMH OCOOCHHOCTSIMH HCIIOJb30BaHUE
CTPOGHHUS 3TOr0 00pa30BaHUS JUIsl KAKUX-JIMOO TAaKCOHOMHYECKHX BBIBOJIOB B
npejenax poja 3aTpyAHuTeNnbHO. [IpencraBisiercs HelelecooOpa3HbIM 00CykKIaTh
U TPHUBOJUMBIC B HEKOTOPHIX padoTax pa3jiuuds B CTCICHU pPa3BUTHAL
OKOJIOTJIOTOYHOTO KOJbIIA V PacCMaTPUBACMBIX BHIOB, IMOCKOJIBKY ATOT IpPHU3HAK

TaKXe MOJABEPKEH CUIBHOM BO3pACTHOM M MHAUBUAYaJIbHON U3MEHYMBOCTH.
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'JIABA 3. TAKCOHOMMWYECKHUE OTHOILIEHNWSA
JAJIBHEBOCTOYHBIX I'OJIOTYPUM POJIA CUCUMARIA

K pony Cucumaria 3a BCro UCTOPHIO €r0 HCCIeI0BaHMs ObUIO OTHECEHO 165
BHJIOB. B HacTosmee Bpems 43 Buja U3 HUX cunTaroTcs Bamugabivu (Solis-Marin,
Laguarda-Figueras, 1999).

Cucremaruke U Ouojorun rosotypuid poxa Cucumaria TIOCBSIIEHO
MHOXXECTBO paboT, TeM HEe MEHee, TAKCOHOMHYECKIE OTHOUICHUS BHYTPH poJIa 0
CHX TIOp HENB3sI CUYMTATh OKOHYATENFHO YCTAaHOBJICHHBIMH. HauHem c ToTO, 4TO
BOIIPOC O BHUJOBOU camocTtosaTenbHoctu C. japonica HEOTHOKPATHO, HAYMHAS C
M. bputrena  (Britten, 1906-1907), moaBepraicsi COMHEHUIO, U  PSA
nccnenoBareneil BhICKa3blBaIM MHEHUE O ToM, uto C. japonica - TOIBKO TOJBU]
(CaBenbeBa, 1941; Lambert, 1984, 1997) wmm Bapuerer (Mortensen, 1932;
Panning, 1949, 1955) C. frondosa.

T. Moprterncen (Mortensen, 1932) cpaBrun ob6pasust C. frondosa cesepo-
3amagHoOil W ceBepo-BocTouHON ['pennmanamm ¢ obpasuamu C. japonica w3
Manuduxu n norusun panr C. japonica no nonsunoBoro. ®. Mazacen u b. Xancen
(Madsen, Hansen, 1994) He cormacHbl C JaHHBIM YTBEPXKIACHHEM. DTH aBTOPHI
00OCHOBBIBAIOT CBOC MHEHHUC, TEM, YTO JOMHHHPYIOIIMM THIIOM CIHKYI Y
C. japonica ABISIOTCS MEJKHE TIPOJOJrOBaThble IUIACTUHKH C 3ay)KEHHBIM
NIMIIOBUJIHBIM KpaeM, IIOXOXXHE Ha CHHKYJbl, HaWJCHHBIE M B 00pasmax
C. frondosa w3 Apktuku. OHAKO Y€TKO YCTAHOBJICHO, YTO OOJBITUHCTBO CITUKYJ
y apkruueckux C. frondosa TpencTaBISIIOT cOO0H OKPYTIIbIE WM MPSMOYTOJIBHBIC
IJTACTHHKHU ¢ 0axpoMdYaThIM KpaeM, KOTopbie He Ol omucaHbl mis C. japonica.
ITo »TM mnpu3HAKaM yKa3aHHBIE aBTOPHI BIOJHE OTYETIIMBO pPa3UYAlOT JBa
yKa3aHHBIX BUIA.

Mo>kHO OBLIO OBI COTJIACUTHCS ¢ TOUYKO# 3penus T. Moptencena (Mortensen,
1932, c. 45), monaraBmero, 4ro «...CKOpee JeJi0 JTUYHOTO BKyCa CUYUTATh
C. japonica caMOCTOSATENBHBIM BHUJOM MM TOJdbKO BapueretoMm C.frondosay.
Onnako, mocnemnue wucciuenaoBanus (ABwioB, Cronuk, KammaoBckmii, 1990;

ABmioB u 1p., 1993; Kanunun, Jlesun, Cronuk, 1994; Jlepun, I'yaumosa, 1997a;
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I'ynumosa, 1999; ABmiios, 2000) mokazanu JOCTOBEPHBIEC Pa3IHMIMs dTUX BUJIOB HA
MOP(]OJIOTHIECKOM U OMOXUMUIECKOM YPOBHSIX.

®. Jlambeptr (Lambert, 1997) B cBoeii MoHOTrpaduu IO TOJOTYPHIM
3amagHoro nobdepexnst CeBepHoll Amepuku u Kanansl npuBonut onmcanue «C.
frondosa japonica» u3 ceBepo-Bocrounoi Ilammduku (Amsicka, Aseyrckue
octposa). [To ero MHEHMIO, TaHHBIE 00PA3IIBI ABISIOTCS IIPOMEKYTOUHBIMU MEXKIY
C. frondosa n C. japonica no mHOruM Xxapaktepuctukam. ®@. JlamOeprt cumraer,
YTO JI0 T€X MO, MOKa CTaTyC AAaHHOTO BH/AA HE OyAET OKOHYATEIBHO yCTAHOBIICH,
paBoMepHO Hcnonb3oBath HasBauue C. frondosa japonica niis 0003Ha4YeHUs
BHUII0B, cXonHHIX ¢ C. frondosa n C. japonica. Ognako npocmotp B.C.JIeBUHBIM 1
E.H. TymumoBoit o6pasuor C. frondosa japonica W3 KOJJICKIIMH MYy3es
bpuranckoit Konmym6un nokasai, yto oHH 1) OTHOCSATCS K HECKOJIBKUM BUAAM U 2)
He sBistores HU C. frondosa, uu C. japonica.

Kpome Ttoro, mocnennHue wuccienoBaHus ‘mokaszanu, 4ro Bun C. japonica
COOPHBIH, U apean ero paclpoCTPaHEHHU 3HAYUTEIHHO YK€, 9YeM CUNTAIOCh paHee.
3.1. BbapanoBa (1980) ommcana aBa Buma kKykyMmapuii ¢ menbda Kamuatkm -
C. savelijevae u C. djakonovi u 1ojiroe BpeMsi CTaTyC 3TUX BUIOB HE MPU3HABAJICS.
[TpoBeneHHBIE HaMU  HUCCJICHOBAaHUS  MOJTBEPXKAAIOT IMPaBOMEPHOCTh  HX
BoieneHusA. B 1996 r. B OxoTckoM Mope oOHapy»eH HOBBIH BHJI TOJIOTYpHUH -
C. levini, Taxxe paHee npuHuMaemsiii 3a C. japonica (Ctemanos, Ilumsranuyk,
2002). B 1997 r. B SIlmonckoM Mope B paifoHe I0XHBIX KypHiIbCKHMX OCTpOBOB
oOHapy>XeH HOBBIN BUA KykyMmapuil - C. conicospermium, KOTOPBIA OTINYAETCS OT
C. japonica cTpoeHHEM CHHUKYyNl KOXH Teiaa W umHTpoBepra (JleBuH, CremaHoB,
2002), cocTaBOM TpPUTEPHEHOBHIX THUKO3uI0B (ABmioB, 2000) m crpoeHueM
criepmaro3zounioB (Tropun, 2000; Tiopun, Jpo3gos, 2002). B 2001 r. B OxoTckoM

Mope 00HapyKeH HOBBINA BUJ Tronotypuii - C. okhotensis (Jlesun, 2003).
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3.1. Takconomuyeckoe nojoxenue poga Cucumaria

Tun ECHINODERMATA
IToatun Echinozoa
Knacc Holothuroidea (Cf. Pawson, 1982)
TToaxnacc Dendrochirotacea Grube, 1840
Otpsax Dendrochirotida Grube, 1840 (Cf. Pawson & Fell, 1982)
CemeiictBo Cucumariidae Ludwig, 1894
[MoxcemeiictBo Cucumariinae Ludwig, 1894
Pon Cucumaria Blainville, 1830 (tum: Holothuria frondosa
Gunnerus)

Knacc Holothuroidea

Teno oOBIYHO YJIMHEHHOE BJOJIb OpalbHO-abopasibHOW ocu. [1oBEepXHOCTH
Tela TJIagKas UM HECeT BBIPOCTHI Pa3iIHMYHON (DOPMEI, yamie KOHycooOpa3HEIC.
Pa3Mepsl OT HECKONIBKUX MHJLUTUMETPOB IO ABYX MeTpoB. Ha ¢oHe msaTmiydeBoi
CUMMETPHH XOPOIIO BBIpAXKEHa BTOpHYHasl OunarepanbHas cummerpus. Ckener
OOBIYHO PEIyHUPOBAH J0 MHKPOCKONUYECKHX TEJell - CIUKYJ, MM CKICPHTOB;
BOKpYI' TMHIIEBOJA 3ajeraeT OKOJOINIOTOYHOE HM3BECTKOBOE KOJbLO. B peaxux
cilydasx ckeiner oOpa3yeT ( Ha CIHMHHOW CTOpOHE 4YellyW4aTblii ITOKPOB.
OKOJIOpPOTOBBIE IIyMajblla PAcIONIaraloTCs B OJAMH WIJIM HECKOJBKO KPYroB, UX
guciio Bapeupyer ot 8 mo 30. dopma mynaien BechMa pa3HOOOpa3Ha:
[MIMTOBHUJIHBIC, NANbYAThIE, epucThie U Ap. llynanpua (MHOTIAa BMECTE C 4acThIO
MEpeIHer0 KOHIA Tejda - HWHTPOBEPTOM) MOTYT BTSITHBATHCS BHYTPh Tela.
AMOynakpajgbHble HOXKH PACIONAraloTcsl MO pajuycaM HId pa3dpocaHbl MO
BCEMY TeNy, B HEKOTOPBIX TIPYyIMMax HOXKH OTCYTCTBYIOT. AMOylakpalibHbIe
KEJNOOKH OTCYTCTBYIOT. [ 'OHabl pacloioXeHbl TOJbKO B OJHOM CIHUHHOM
uHTeppaguyce. OmIonoTBoOpeHne HapyxHoe. Sliina paccemBaroTcs B BOne, WIIH,
PEXKE, BLIHAIINBAIOTCA B TCJIC. PasButne O6BI‘-IHO C HECKOJIBKMMHU JIMYNHOYHBIMHU
CTaJMsIMH, HO MOXET OBITh COKpamleHo. PacmpocTpaHeHbl BO BCEX OKeaHax M
MOpSAX C OKCAaHWYECKOH COJCHOCTHIO OT 3KBATOpa JI0 CAMBIX BBICOKHX IIMPOT HA

Pa3IUYHBIX TIyOWHAX - OT JUTOpanmu a0 ynbTpaadbmccamu. Oxomo 2000 BUOOB.
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Kmacc gmemutcs Ha cemb otpsanoB: Aspidochirotida, Dendrochirotida,
Dactylochirotida, Molpadiida, Apodida, Elasipodida u Gephirothuriida.

Otpsn Dendrochirotida

dopma Tena OYEHb CHJIBHO BapbUpYeT - BBITAHYTas, CUTapOBHIHAs,
nzornyras, U-oOpa3Has, ymionieHHas. [loBepXHOCTh Tela Iiiafkasi, HHOTAa HEeceT
BBIPOCTHI WJIM TIOKpbITa cioeM IutacTuHOK. lllymambna npeBoBuaHBIE, B
kommyectBe 10-30, pacmoyoXeHbl B OIWH I HECKOJIBKO KPYrOB, 4acTo /Ba
BEHTPAJIBHBIX KOPOUYE OCTATBHBIX. AMITYJIBI IIIyTIaJiel] HE CBEIINBAIOTCS B MOJIOCTh
tena. Por pacmonaraercs TEepMUHAJIBHO WM CMEIIEH Ha CIWHHYIO CTOPOHY.
M3BeCTKOBOE OKOJIOTJIOTOYHOE KOJBLO PAa3NUYHOH (OPMBI, €ro IUIACTHHKH
CIUIOIIHBIE MJIM MoO3auyHble. AMOYyNaKkpalibHblE HOXKH pPacloiaralorcs 1o
panumycaM, pa3OpocaHbl IO BCEMY TeJly WM HMMEIOTCS TOJBbKO Ha OpIOMIHOM
cTtopoHe. KaMeHHCTBIH KaHal C MaJpernopUTOM OTKPBIBAETCS B IOJIOCTH TeEJa.
Bonansle nerkue mmerorcs. KpoBeHocHas cucTeMa XOpoOILIO pa3BUTA, «dylecHas
CETh» MMEETCsI, HO He KOHTAKTUPYET C BOAHBIM JIETKUM. I1po/1osIbHBIE MBIIICYHBIE
JCHTHl OAWHApHBIE. VIMEIOTCS MHTPOBEPT M MBIMIIBI-PETPAKTOPHI. | CHUTATBHBINA
OpraH COCTOMT M3 JBYX Iy4YKOB II0 O0EMM CTOPOHaM CIIMHHOTO ME3CHTEPHS.
PazButne 0e3 cragum aypukynsapus. KioBbepoBBI OpraHbl HE Pa3BUTHI.
OnubeHTHYeCKHe WM 3akanbiBatoiiuecss (opmel. [luTaroTcs B3BELIEHHBIM
opraHn4eckuM BemecTBOM. OOWTAIOT OT JUTOpald A0 OaTHaad IO BCEMY
MupoBoMy oOKeaHy, Hanbojee MHOTOYMCIEHHBI B YMEPEHHBIX BOJaX. OTOT
Oomprmoit  oTpsim  menmutTcss Ha 7 cemeidictB:  Psolidae, Phyllophoridae,
Sclerodactylidae, Cucumariidae, Placothuriidae, Paracucumidae u
Heterothyonidae.

CewmeiicTBo Cucumariidae

Teno Ooisiee WM MeHee LWIMHAPUYECKOE HIIM depBeoOpasHoe. BpromHas
CTOpOHA He 00pa3yeT YIIOMEHUH U pe3ko 000co0aeHHoM momomBel. [lymaner; 10
wi 15-20. Por TepMuHanbHbId. AMOynakpajibHble HOXKH Ha OpIOIIHOM H
CHMHHOM CTOPOHE pacmojaraloTcsl MO0 pajauycaM, WIM TaKXe B WHTEppaIuycax.

H3BecTKOBOE OKOJIOTIIOTOYHOE KOJIBIO IIPOCTOEC, 3aJHUE OTPOCTKHU KOPOTKHUE HIIHU
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oTcyTcTBYIOT. CIUKYJIBI: TJIACTUHKH, KOP3UHOYKH, pexxe OameHkd. Ha crnimHHON
CTOPOHE HeT 4YepenuiieoOpa3HbIXx delryek. MeseHTepuil 3aJHero oTxaesa
KHUIICYHUKA MPUKPEIISIETCS K JIEBOMY OpIONTHOMY WHTeppaauycy. B ocHOBHOM,
snubeHTHUeckue Gopmbl. PacipocTpaHeHsl OT JIMTOpPAIN A0 HIXKHUX TOPU30OHTOB
menbpa, B OCHOBHOM, B YMEPEHHBIX M XOJOAHBIX Bojxax. CemeHcTBO
nonpasnensercs Ha poxabl: Cucumaria, Duasmodactila, Leptopentacta, Ocnus,
Paracucumaria, Thyonidium n np.

Pox Cucumaria

Teno o0OBIYHO MpSIMOE, TIOYTH HE M30THYTOE; MEPEJHHI KOHEIl He BBITSIHYT,
paBHOMepHO 3akpyrieH. Koxa cHapyXu He [IepoxoBaras, HET KPYIHBIX
MJACTUHOK C TOpYAIIMMH depe3 Koxy oTpocTkamu (JIbsikonoB, 1933). Ponx
Cucumaria XxapakTepu3yeTcsi HU3KUM, IIUPOKKM 0€3 OTPOCTKOB OKOJIOTJIOTOYHBIM
KOJIBIIOM W HaJM4YHeM B KOXKE Teja CIIUKYJ B BHAE IUIACTUHOK, IMUIOBATHIX IO
kpato (bapanosa, 1971).

3.2. Mopdonoruueckne pa3iuuns AajJbHEBOCTOUYHBIX BHIOB T0JIOTYpPHIi
pona Cucumaria

Cucumaria japonica Semper; 1868

C. japonica oTnu4aercs 0T APYTUX MpeACTAaBUTENEH po/ia CTPOSHUEM CITUKYIT
KOXXM Tella, pOTOBOTO IKMCKa, HHTPOBEPTAa M HOXKEK. XapaKTepHBIMU CIIMKYJIaMU
koxu tena C. japonica SBISIOTCS CyXEHHbIE K OJHOMY KOHILY IUIACTUHKH C
IIMTIOBATHIM KPaeM, MHOKECTBOM OKPYTJIBIX OTBEPCTHIl M OOJIBIINM KOJUYECTBOM
OyropkoB Ha MOBEPXHOCTH. 3HaueHHE KodPurmeaTa Gopmer O, CIUKYI KOXKHU
Tea, XapaKTepPHU3YIOUIero CTeneHb ux nepopupoBaHHOCTH, KoJebnercs ot 2,36
J0 4,38, 4TO 3HAYUTENBHO HHXKE, YeM Y APYTUX JaIbHEBOCTOUHBIX KYKyMapHii
(Tabm. 2.2)

Kommnbrotrepsiit ananu3 GpopMbl CIUKYJ KOXKH Tejia nokaszain, uro C. japonica
OTJIMYAETCs OT JPYTHX BUAOB (3a uckitouenueM C. levini) no kosbdunuentam Ky
u K, (tabn. 2.6-2.8); ot C. levini ona otnuuaercs no kobbumuenram K, K, K, u
Qomy (1abn. 2.4, 2.5, 2.11 - 2.16). Ilo xosdpduunentam K, u K, C. japonica

OTIIMYaeTCs OT BceX BUAOB kpome C. conicospermium (tabmn. 2.11-2.14).
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Kpome Ttoro, C japonica otnmdaercs OT BCEX PAcCMOTPEHHBIX BHIOB IIO
koddunuentam K, u Q,,, (Tabm. 2.4, 2.5, 2.15, 2.16). Cnukyasl HOXXEK CXOIHBI €
TaKOBBIMU CTEHOK Teja, HO 4Yalle BCTPEYaIOTCsl pacceYeHHbIe nepphoprUpOBaHHBIC
rtacTuHKY (puc. 2.8). B poTOBOM JMicke M HHTPOBEPTE BCTPEUAIOTCS pelleTyaThie
TUTACTUHKY pa3Hoi (opMBbI ¢ 3yOuaThiM KpaeM (puc. 2.5, 2.6). 1o mepe pa3Burus
CHOHUKYJl OHHM YTONIIAIOTCS, Ha WX [OBEPXHOCTH TOSBISIOTCS «MOCTHKHY,
IIMIIOBAThIE BBIPOCTHI, YEero He HaOMIoZaeTcs y JApPYrHX MalbHEBOCTOYHBIX
KyKyMapuil.  YUIMHEHHbIE  IUIACTHHKM 110  MEpe  pa3BUTHUS  MOTYT
peoOpa3oBbIBATHCSI B 00BEMHBIE pellleTuaThie BEPETCHOBUIHbBIE NI KOHHYECKUE
CTPYKTYPBHI.

Y C. japonmica OTMEYEHO CYIIECTBEHHOE OTIWYHUE OT JPYTUX
JIAJIbHEBOCTOYHBIX KyKYMapHii B IPOX0XKJIEHUN ME3EHTEPHs KHILIEYHNKaA B CPEJIHE-
3aJHed 4acTH Teyna. Y OSTOM TONOTYpUM ME3EHTIEPUI HPOXOJUT OT IMEpPEIHETO
KOHIIA TeJda B MUJAOPCAIBHOM HHTEppaauyce, MEepPeceKaeT JEBYI AOPCAIbHYIO,
JeBYI0 BEHTPAJIBHYI0 M MHIBEHTPAIbHYIO, MPOJOIbHBIE MBIIICYHBIE JICHTH Yy
OCHOBAHMSI COOTBETCTBYIOIIUX PETPAKTOPOB, 00pa3yeT METII0 B MHTEppannyce u
MOAXOIUT K KJIOAKe MO CPEIUHHOW JIMHUM MHIBEHTPAIbHOU JEHTH (puc. 2.1); y
JpYTUX AaJbHEBOCTOUHBIX KyKyMmMapuil Me3eHTepUil IepeceKkaeT JHIIb JIEBYIO
JIOpCaJbHYI0 M BEHTPAIbHYIO INPOJIOJbHBIE MBIMICYHBIE JICHTH U BAOIb JIEBOU
CTOPOHBI MMJIBEHTPAIbHON MBIIIEUHOM JIEHTHI, a 3aTE€M CPEAMHHON ee JIMHUU
cmyckaercs K kioake (puc. 2.1, 2.2).

Cucumaria savelijevae Baranova, 1980

C. savelijevae cymecTBEHHO OTIMYAETCS OT APYTHX IpeICTaBHTENEH poja
CTPOCHHEM CIHKYJ KOXH Te€la, POTOBOTO ANCKA, WHTPOBEPTA M HOXKEK (pHC.
2.10-2.13). B koxe Tena npeoOiafarT YAJUHEHHBbIC IJIACTUHKH C HEPOBHBIM
KpaeMm ¥ HeOOJBIIUM KOJMYECTBOM KPYIHBIX M MEJIKHUX OTBEPCTHUH YIJIMHEHHOM,
HENpPaBWIbHON M OKpyriod (Gopmbl. XapakKTepHBIMH YepTaMH CIHUKYJ SBIISIOTCS
HaJIMYMe O4YEeHb KPYIHBIX OTBEPCTUH YAJIMHEHHOW WM HENpPaBUIbHON (OpMBI, a
TaK)Xe JUIMHHBIX CHJIBHO Pa3BETBJICHHBIX BBICTYIOB, 3a4acTyl0 OTXOASALIMX OT

kpasi. KommbroTepsrii aHanm3 ¢GOpMBI CHHKYJT KOXH Tela IOKas3ad, dYTo
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C. savelijevae no dopme pacmpeneneaust kodpdunuenta K, oTimyaercs oT Bcex
BHJIOB, t-KpuTepuid CTBIOJEHTa MOKa3aj Pa3iNyds B CPEIHUX 3HAYCHHSAX 3TOTO
KodunreHTa OT BceX BUIOB 3a uckmoueHueM C. conicospermium (tadn. 2.4,
2.5); ot C. conicospermium oHa oTinyaerca no kopdunuenram Ky, K,, K, K, u
Qomy (TabI. 2.6-2.8, 2.11-2.16). Ilo mo popme pacupenenenus kodpdunuenra Q,,,
C. savelijevae otnnuaeTcsi OT BceX BHUAOB, t-kpurepui CThIOJEHTa ITOKa3aj
pasmuumsi B CpPEJHUX 3HAYCHHMSAX 3TOT0 Ko3(pQUIMEeHTa OT BCeX BHUIOB 32
uckmoueHueM C. levini (tabin. 2.15, 2.16). Kpome toro, C. savelijevae otnmaaercs
OT BceX BHJOB 10 ko3 duiuentam Ky, K,, K, n K, (tabn. 2.6-2.8, 2.11-2.14).

Cucumaria djakonovi Baranova, 1980

C. djakonovi otnuuaeTcst OT JAPYrMX IpeACTaBUTENell poja CTPOSHHEM
CIIUKYJI KOXHU Tejla, POTOBOr0 JMCKa, MHTpoBepTa W HOXek (puc. 2.15-2.17).
XapakTepHBIMHA CIHKYJAMHU  SBISFOTCS CHJIBHO - BBITSIHYTBIC TIUTIACTUHKUA C
HEOOJNIBIINM KOJIMYECTBOM OYrOpKOB M OTBEPCTHH OKPYIJIOH, OBANbHOH H
meneBUIHON GopMel (1-2 oTBepcTHS B momnepedyHoM pAny). CIUKYIBI KOXH Tela
C. djakonovi o00namaroT HaWMEHBIICH CTENEHBIO MEPPOPUPOBAHHOCTH U
HauOOJBIIEH CTENEHbIO YJIMHEHHOCTH (Tabn. 2.2) MO CpaBHEHUIO C JIPYTUMHU
BUJAMH JaJbHEBOCTOYHBIX KyKymapuii. KommbroTepblii aHaan3 (QOpMBI CIUKYI
KOXH Teja nokasai, uro C. djakonovi oTiauyaeTcs OT BCeX PaCCMOTPEHHBIX BUIOB
no xodbduuuenram K,, Ky, K, u Qop, (Tabn. 2.4-2.8, 2.15, 2.16). Ilo dopme
pacnpenenenus kodbppunuentos K, u K, C. djakonovi otniyaercs oT BCeX BHOB,
t-xkputepuii CThIOJEeHTa TIOKa3ajd pasludus B CPEIHHX 3HAUCHHSX OTHX
K03 GHUINEHTOB OT BceX BUAOB 3a uckimoueHneM C. frondosa (tabn. 2.11 -2.14).

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

Hoswiit Bua C. conicospermium OTAMYaETCs OT APYTHX MPEICTaBUTENCH poja
dhopmoii crIMKyJ KOXH Tena U uHTpoBepTa (puc. 2.20-2.21). [Ipeobnamaroimuii Ty
CHUKYJ KOXH Tela - Cy)KEHHbIE K OJHOMY KOHIly M 3aKaHYHMBAIOIIUECS OCTPBIM
munoM (IIMIIaMHu) yJUIMHEHHblE Nep(opupoBaHHbIE TUIACTUHKU C OTBEPCTHSMU,
PaBHOMEPHO pacIpe/leIeHHBIMU 10 ToBepXHOCTH (1-3 OTBEpCTHS B MOIEPEUHOM

psAdy); TOBEPXHOCTh IIJIACTHHOK OOWIBHO TOKPBITA Oyropkamm, a WX Kpai
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cHaOxeH ocTpbiMU 3yOliamu. Kommbrorepblit aHanu3 (GopMbl CHHUKYJ KOXH Telia
nokasan, 4To Qopme pacnpenencHus kosdounuenta Ky C. conicospermium
OTIIMYAETCSI OT BCEX BHUJOB, t-KpuTepuid CThIOJEHTA MOKA3aJl Pa3iuius B CPEIHUX
3HaYSHHSIX ITOro KoadduuueHTa oT Bcex BUIOB 3a uckimroueHueM C. savelijevae
(tabn. 2.4, 2.5); ot C. savelijevae ona otnnyaercs no kopduunentam Ky, K,, K,
K, u Qom (tabm 2.6-2.8, 2.11-2.16). Ilo kosbdunuenram K, u K,
C. conicospermium OTIANYaeTCs OT BceX BHAOB 3a uckmodeHuem C. levini u
C. japonica (tabn. 2.11-2.14). Kpome toro, C. conicospermium OTIHYAETCS OT
BCEX PACCMOTPEHHBIX BUJIOB 10 Kodpdunuentam K, K, 1 O,y (Tabm. 2.6-2.8, 2.15,
2.16). B uHTpOoBEepTE BCTPEYAIOTCS OBAIBHBIE W YAJWHEHHBIC IUIACTUHKUA CO
CrIIQ)KEHHBIM  KpaeM, MHOXXECTBOM OTHOCUTEIIHO MEJIKHX OTBEPCTHH U
JyrooOpa3HbIMU IE€PEMBIYKAMHU, COCIUHSIOMINX OYropkd. Y IOPYTHX H3BECTHBIX
KyKyMapHii 110100HbIC MIJIACTUHKN BCTPEYAIOTCA B CIMHUYHOM KOJIMYECTBE MIIH JKE
HE BCTPEYAIOTCS COBCEM.

Crnepmarozounsl C. conicospermium. AMEIOT COBEPUICHHO HEOOBIYHOE IS
KyKyMapuua crtpoeHue. Imes 0ouoHKOOOpa3sHOe sAOpo, OHU O0IamaroT
KOHUYECKOM TOJIOBKOW, YTO 00YCIIOBIEHO Hanu4uueM 0oJbIoit akpocoms! (TropuH,
2000; Tropun, Jpo3nos, 2002), Torna kak OOJBIIMHCTBO BHIOB FOJIOTYPUI UMEIOT
cheprdecKyro WM 3IUICOBUAHYIO GopMy criepmaTozonnoB ([po3nos, KacwsHoB,
1985; dpo3nos, MBankos, 2000). Oco6eHHOCTH CTPYKTYpBI CIEPMATO30MI0B M MX
NPUHIUNHUAIBHBIE pa3juddsl OT CIEPMAaTO30MJO0B MOJPOOHO pPaccMOTPEHBI
COTpyOHHKaMH  J]aJbHEBOCTOYHOTO  TIOCYyJapCTBEHHOTO  YHHBEpPCHTETa U
Wnucturyra 6nonorun mopsi IBO PAH (Tropun, 2000; Tropun, [Apo3nos, 2002).

Cucumaria levini Stepanov et Pilganchuk, 2002, sp. n.

Hogwiit Bua C. levini oTinyaeTcs OT APYrUX MpeAcTaBUTENeld pona (Gopmoit
CIHKYJI KOXKHU Tela U HOXeK (puc. 2.26-2.27). [Ipeobnanatonuii THI COUKYJ KOXH
TeJla M HOXEK — MacCHUBHBIE paccedeHHble Nep(OpUPOBAHHBIE TUIACTHHKH. DTH
CHHKYJIBI UMEIOT HEKOTOpble 4epThl cXojactBa ¢ TakoBeiMH y C. frondosa, HO
OTIIMYAIOTCS MO psAAy Npu3HaKoB. Tak, y HOBOTO BHJA CHHKYJIBl HMEIOT Oosee

3a3yOpeHHBI Kpal, MOBEPXHOCTh MX B OOJNBIICH CTEIEHHW MOKPHITA OYropKamu,
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OTBEpPCTHS 3HAYMTENIBHO OTIMYAIOTCS APYr OT Apyra mo ¢opMme U pasMepam M
pacIloyIoKeHbl ITUIOTHEE, H3-32 4Yero B CPEeJHEH 4YacTH IUIACTUHKH 3a4acTyio
npuolperalor cotooOpasHyro ¢opmy. Ha TOBEpXHOCTH TJIAaCTHHOK HE
00HapyX€HO «MOCTHKOB» W IIUIIOBAaTBIX BBIPOCTOB, YacTO BCTpEYArOIUXCA Y
C. frondosa u C. japonica. Crenens yanuunenHoctn cuukyn C. levini cxomHa ¢
takoBoil y C. japonica, HO CTENEHb UX NMEePPOPUPOBAHHOCTH 3HAYUTEIHHO HUKE
(tabn. 2.2). KommbproTepslii aHanm3 (QOpMBI CHHKYJI KOXH Tella IOKa3aa, YTO
C. levini ornmdaercs OT Opyrux BuAoB (3a uckmodeHueM C. japonica) 10
kosbdunuentam Ky u K,, XapaKTepH3yIOLUIMM CTENEHb YIIHMHEHHOCTH (Tabil.
2.6-2.8); ot C. japonica oHa orianmdaercst no xoddumuenram K, K, K, 1 O,y
(tabm. 2.4, 2.5, 2.11-2.16). Ilo dopme pacnpenenenus koddpounuentos K, u K,
C. levini otnuvaeTrcs OT BCeX BHJIOB 3a wuckiwouenueM C. conicospermium,
t-kputepuit  CThIOJIeHTa HE TI0Ka3ajl pasHUIy B CPEOHMX 3HAYEHUSIX
kosdunmenta K, mexnay C. levini u C. frondosa (tabn. 2.11-2.14). Kpome toro,
C. levini oTnM4aeTcs OT BCEX PACCMOTPEHHBIX BHIOB 10 Kopduumentam K, u Qo
(Tabm. 2.4, 2.5, 2.15, 2.16).

Cucumaria okhotensis Levin et Stepanov, sp. n.

C. okhotensis cymecTBEHHO OTJIMYAETCS OT OCTANBHBIX HM3BECTHBIX BHUIOB
KYKyMapuHJl psSOOM IPU3HAKOB, OTHOCSIIUMCS K CTPOCHHMIO M OKpacKe Tela,
(opme TI0TOYHOTO KOJbIla, opMe U pa3sMmepam crnukyin (puc. 2.28-2.33, 2.39).
CrpoeHre OCHOBHOW YacTH paJUaNbHBIX INIACTHHOK HM3BECTKOBOTO TJIOTOYHOTO
KoJbIa Omrke Bcero ¢ TakoBEIM C. djakonovi, OMHaKO IUTACTUHKH HOBOTO BHJIA
CYIIECTBEHHO OTIMYAIOTCS OT CTPOSHHS KOJBbIA 3TOTO (M BCEX MPOYNX M3BECTHBIX
BUZOB KYKyMapuua) CTPOCHHEM COCOUMHMTENBHBIX dYacTell IutacTHHOK. Cpean
COHUKYJ KOXHM Tella HOBOTO BHAAa HMEIOTCS «Me4eoOpa3Hbie» IUIACTHHKU
(bapanoBa, 1980, puc. 5 b), HO OHM MeHbIlIE TO pa3MepaM OIMCAHHBIX U
pacmoJjiararorcsis HC B CIIMHHBIX, @ B 6p}OH_IHI>IX HUHTEppaanycax; Ajd CIIUHHBIX KC
CHHKYJl HOBOTO BUAa HauOoJiee xapakTepHbl WX Ooibmiue pasmepsl - (330 MKM,
torna kak y C. djakonovi, xak MOXHO CyIuUTh MO PUCYHKY, He Oosee 180) u

«rydeBas» ¢opma oxHOTO U3 KpaeB mwiacTuHkH (JleBun, 2003). OueHpb xapakTepHa
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CBETJIask OKpacka Iymnajel, a TakKe pe3koe oOeclBeYMBaHHE MpPENaparoB Tela
npu 00paboTKe >KaBelieBOM BONOI, He HAaOIIOZaeMble y OPYTHX HCCIEIOBAHHBIX
BUJIOB KYKYMapHUHI.

3.3. Pa3iu4us B cocTaBe TPUTEPNEHOBBIX IVIMKO3H/I0B

TpureprieHOBbIE  TTMKO3WABI - TpyNNa XUMHUYECKUX  COCAMHEHHH,
CBOWMCTBEHHasi B JKMBOTHOM ILApPCTBE HCKIIOYUTENIHFHO TOJIOTYPHSM, IPUYEM Y
TOJIOTYpHUIl OHM HMMEIOT XapakKTepHble OCOOEHHOCTH XHMHUYECKOTO CTPOCHHS,
OTIMYAIONINE UX OT BCEX HM3BECTHBIX PACTUTENBHBIX COCAMHEHWH 3TOrO Kiacca.
'nuko3unel 00JaJaIOT ONPEAEICHHON TaKCOHOMHYECKOW CHEeUU(UIHOCTHIO U
MOTYT OBITh MCHOJB30BaHbI B KaUECTBE IMPU3HAKOB Il YTOYHEHUS CUCTEMATHKU
TOJIOTYPUM U yCTaHOBJIEHHUS ITyTel ux »Bontounu (ABuios, 2000).

CorpynaukamMu TUXOOKEaHCKOTO MHCTUTYTa OMoopranmdeckoit xumuu JIBO
PAH BbInOMHEH aHANU3 TAKCOHOMHUYECKOTO paclpefieseHus 66 rmuko3uoB U3 18
BUZ0B TonoTypuil orpsna Dendrochirotida (Jlesun, KammnnH, Cronmk, 1984;
Jleun u np., 1985; Jlesun u ap., 1986; dposmoBa u ap., 1992a; 19926; 1993;
AsmiioB, 2000). YcTaHOBIEHO, YTO B JAHHOM TaKCOHE WMEIOT MECTO BapHAIMH OT
MOYTH TOJHOTO Ka4eCTBEHHOTO W KOJMYECTBEHHOTO COBMAJCHHUS TIIMKO3UIHOTO
cocTaBa roJIOTYpHH B mpefenax OZHOIO poja, A0 ClIydaeB, KOIZa OTHECEHHBIE K
OJTHOMY W TOMY € POAY TOJOTYpHUH UMEIOT Pa3lIMYHBIH COCTaB TJIMKO3WUIHBIX
¢paxumii. [IpoBeieHHBIE HCCIENOBaHUS IOKa3ajiM, YTO TaKCOHOMHYECKas
cnenuGUIHOCTh ITUX COEAMHEHUH B Pa3HBIX TakcoHax orpsiia Dendrochirotida ne
onuHakoBa. IIpumMepoM crenn(pUIHOCTH TIMKO3MIHOTO COCTaBa Ha ypOBHE poja
MOTYT CIIY>XUTb TostoTypuu poaa Cladolabes, a Ha ypoBHe Buna - poxa Cucumaria.
Ora cuTyanus OTIM4YaeTcs OT HAOMI0JaeMOd B paHee H3YYEHHOM OTpsIe
Aspidochirotida, raie XumMu4eckoe CTpOeHUE KOMIIOHEHTOB TJIMKO3HIHBIX (pakiuii
MOXET CIY>KUTh TAKCOHOMUYECKUM MPU3HAKOM Ha ypoBHE poaoB (ABuios, 2000).

ITouck oOmMX 3aKOHOMEPHOCTEH B CTPYKTypaX H TaKCOHOMHYECKOM
pacnpeielIeHuH INIHKO3UA0B rojaotypuil poga Cucumaria IpUBeEN K 3aKII0UYEHHUIO,
YTO pa3iuyHble (ParMEeHTHl TIMKO3UIOB (YTJIEBOJIHAS IENb/arivuKOH) OTBEYAIOT

pa3nMYHOMY YPOBHIO TAKCOHOMHYECKON cenM(pUIHOCTH. BBl cenan BBIBOJ, 9TO
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JUISL 9TUX TOJIOTYPHUIl CTPOEGHUE M HA0Op arjMKOHOB, KaK W TIIMKO3UJIOB B LIEJIOM,
SIBIISIETCSI CKOpee BUAOCTIeNn(UYHBIM U HE HECeT TAKCOHOMUYECKO# nH(popmauu
Ha poaoBoM ypoBHe (ABuios, 2000).

Wnas xaptuHa HaOMOAaeTcss NMpH aHANIM3€ PaclpOCTPaHEHHs Pa3IMYHBIX
YIIeBOOHBIX 1eneil. B Tabmure 3.1 mpuUBENEHBI THITHI YTJICBOMHBIX IENed U UX
pacmpesiesieHHsT B TPUTEPIICHOBBIX IJIMKO3MJaX KyKyMapHuil (MCIIOJIb30BaHHAS
kinaccuukanus OCHOBaHA Ha HyMmepanuu rimko3uaoB u3 C. japonica) (ABHUIOB,
2000). IIpum sToM XOpomo BHUAHBI KaK CXOJACTBO, TaK W pa3lH4Hsl B COCTaBe
TIIMKO3UAHBIX  (Gpakuuid y BHJOB, OTHOCHUMBIX K poay Cucumaria n
WCCIICZIOBAHHBIX K HACTOSILEMY BPEMEHH. JTO MPOCIEKHBACTCS Jake B TeX
Cllydasix, Koraa ObLIM BBIZENIEHBI TOJBKO OCHOBHBIE KOMITOHEHTHI TNIMKO3WIHBIX
tdpaxkuuiit  (C. koraiensis w C. miniata). W3 TaOmuuel BUJIHO, 4YTO BCE
HCCIIeIOBaHHBIE KYKyMapuu MOXKHO pa3/ieluTh Ha ABe rpynnsl. K nepBoii rpymme
otHOcsATcs ronotypuu C.frondosa, C. japonica, C. miniata, C. koraiensis u C. sp.
(C. conicospermium (IpuUM. aBTOpa)), - UIMEIOIIME B COCTAaBE TJIMKO3WUIHBIX
(dpakumii BemiecTBa € OJMHAKOBBIMU YIJICBOAHBIMH LEMSIMH: BCE OHH -
MEHTA03UbI, PAa3BETBICHHBIE [0 BTOPOMY (XWHOBO3HOMY) MOHOCaXapUIHOMY
OCTaTKy, C pa3jiMYHBIMH BapHMaHTaMH pPacIoyiokeHus cynbhaTHbix Tpymm. Ko
BTOpO# - oTHOCATCA C. lefevrei u C. echinata. Bee xykymaxunosunsl (C. echinata)
- JIMHEHHble, M- W TPHUCYIb(AaTUPOBAHHBIE TETPAO3UIbl, JedeBpeiio3u bl
(C. lefevrei) - Takxe TUHEHHBIE TETPAaO3WABI, HO TOJBKO TPH M3 HHUX COJepXkar
cynbhaTHYI0 TpyNNy B YIJIEBOAHOW M[eMd. AHANN3 XHMHYECKOrO CTPOCHUS
rnuko3unoB C. echinata w C. lefevrei TOBOPUT O TOM, 4YTO 3TH JBa BHJA
OTIIMYAIOTCS OT HACTOSIIUXY KyKyMapuil u, ckopee Bcero, BooOIIe He OTHOCSITCS
K pony Cucumaria. 3Ha4uTeIbHBIE pa3auuus B cTpoeHuu riauko3uaos C. lefevrei u
C. echinata MO3BOJSAIOT MPEAIOIOKHUTD, YTO ITH BUABI TAKCOHOMUYECKH YIalICHbI

u Apyr oT apyra (ABuios, 2000).



81
Tab6muua 3.1. Pacnpesenenrne TPUTEPIICHOBBIX TIMKO3UI0B TOJIOTYPU poja

Cucumaria o THIIaM yTIIEBOAHBIX nenei (mo: Asmios, 2000)*

-2

Turmbl yriueBoIHbIX LeTen § .§\ § § & § i%
Slo|o|g|9 o]0

Tum Ag. + + | min | min | min | - -

Tuno A, - + ? ? - - -

Tun A,. - + |min | min | + - -

Tumo Ay ? + ? ? | min | - -

Tum As;. + + |min | min | + - -

Tun Ag. min | + | min | min | min | - -

Tun A, + + + + + - -

* TlosicHeHus K TabmuIle: MOPSAAOK CBsI3eH MOHOCAXapHIHBIX OCTATKOB HE yKa3aH; «+» -
YIJICBOJHAS LENb JAHHOTO THIA UACHTH()UIIMPOBAHA B COCTaBe IIIMKO3UIHOMN (pakuuu; «-» -
YIJEBO/HAS IIeNb JaHHOTO THIAa HE HalJeHa B COCTaBE TJIMKO3MAHOW (pakiuu; «miny» -
yIJeBOAHAsl IeNb JaHHOTO THNA HWACHTH(UIHMpPOBaHA TONbKO 1O aaHHbIM TCX; «?» -
JTIOCTOBEPHBIX JIaHHBIX HET.

** [Ipumeuanue aBropa: C. sp. = C. conicospermium.

HccnenoBaHus, MPOBEACHHBIE COTPYOHUKAMHU THXOOKEaHCKOT'O0 HWHCTHTYTA
ouoopranndeckoit xumuu JIBO PAH, npuBenu K BBIBOJAY, YTO JJIs TJIMKO3HJIOB
ronoTypuit pona Cucumaria OOIIMM TaKCOHOMHYECKHM IMPHU3HAKOM SBISCTCS HE
CTPOGHHE DJSTHUX BEHmECTB B IEJIOM, a CTPOCHHE COIEpKAIMUXCSI B HHX
YIIIeBOAOPOIHBIX IieTeil. « THIIOBBIM» MOKHO CUMTATh HAOOp YITIEBOIHBIX ILIETICH,
UICHTHGUIINPOBAHHEIN B ronoTypuu C. japonica.

CpaBHEHHE cOCTaBa TJIMKO3MIHBIX (pakiuii rojgorypuir C. japonica, C.
conicospermium, C. koraiensis u C. frondosa moka3pIBaeT, 4TO OHU Pa3TAYAIOTCS
0 BXOSIIMM B HUX KOMIIOHEHTaM (Tali. 3.2).

PaccmarpuBast TIIMKO3UABI 3THX TOJOTYPHHA KaK TAKCOHOMHYECKHUH MpHU3HAK,
MOXXHO CJeNaTh BBIBOJ, YTO IIOCJICTHUE SIBIAIOTCS XOPOIIO OTIPaHUYCHHBIMHU,
CaMOCTOSTETPHBIMA ~ BUJAMH, COISPKANIUMH XapaKTepHBIA I Ka)XIO0TO
JKHBOTHOTO Ha0Op TPHUTEPHEHOBBHIX TIUKO3UA0B. COCTaB TPUTEPIECHOBHIX

TJIMKO3UAOB MPUKAMYAaTCKUX BHJ0B, K COXAJCHUIO IIOKa HE YCTAaHOBJICH. B
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HACTOsIIIIEE BpeMsi MaTepuaa o0padaThIiBacTCs.

Tabmuna 3.2. PacmpeneneHne TPUTEPIICHOBBIX TIIHKO3UAOB B TOJOTYPHSIX

poxa Cucumaria (no: Asmios, 2000)

C. japonica C. conicospermium C. koraiensis C. frondosa
Kykymapuo3uasl A0-1
YKY Ap ) A0H3 ’ aHaJIOr0B HET aHaJIOr0B HET dbponnoszunsr A, D
02, 130~

KyKyMapuo3ug A;-2

aHaJIOTOB HECT

aHaJIOTOB HCT

AHAJIOTOB HET

KyKyMapuo3uisl As-2,
Ar-3 ,Ar-4

KyKyMapuo3ug As-5

aHaJIOTOB HET

aHaJIoTOB HET

KyKyMapuo3ug Ag-2

aHaJIOI'0OB HCT

aHaJIOT'0OB HCT

AHAJIOTOB HET

aHAJIOTOB HET AHAJIOTOB HET AHAJIOTOB HET bponno3ug A,

KyKyMapuo3us! Asz-2,

KyKyMapuo3un Az aHaJoroB HET ¢dbponmosun B

As-3
KyKymapuosug Ae-2 AHAJIOTOB HET AaHAJIOTOB HET AQHAJIOTOB HET
KyKyMapuo3uis! A;-1, Kopeo3ua A

kopeo3ug A ¢dponmosug C

Aq-2, A7-3 HM30-Kopeo3ua A

Huxe mpuBeneHa CHHOHUMUS NAbHEBOCTOUHBIX KyKyMapHii, COCTaBICHHAs
C YYETOM IPE/ICTABICHHBIX BBIIIC TaHHBIX.

3.4. CunoHumMus

Cucumaria japonica Semper, 1868

Cucumaria japonica Semper, 1868 : 236, Taf. 39, Fig. 2, 3, 7, 18; Lampert,

1885 : 143; Théel, 1886 : 110; Ludwig, 1901 : 143; Britten, 1907 : 133-135;

Augustin, 1908 : 25-26, fig. 18; Edwards, 1907 : 61; 1910a : 603-604, pl. 19,

fig. 15, 16; Mitsukuri, 1912 : 242-246, pl. 8, figs. 67, 68, textfig. 48;

Ohshima, 1915 : 255; CaBenneBa, 1933 : 44; Ipsaxonos, 1938 : 484; 1949 :

70-71; 1958 : 266-268, puc. 1, 2; Panning, 1949 : 417-418 (wactpio), Abb. 4;

1955 : 34-38 (wacthio), Abb. 1,2; ITorankun, 1952 : 183 (3kosorus); Yirakos,

1953 : 298 (pacmpoctp., dacTeio); Atnac..., 1955 : 217, Tabn. 64, puc. 1;

bapanoBa, 1962 : tabn. 1 (pacmpoctp.); 1971 : 243-245, puc 1; 1976a : 115,

puc.266; 1980 : 109-120 (cpaBHeH.); HbsikoHoB u np., 1958 : 367; (non

Lampert, 1885; non bapanosa, 1957).

C. frondosa japonica CaBenbeBa, 1941 : 80; (non Lambert, 1984, 1997).

C. frondosa var. japonica Panning, 1949 : 417-418 (wactpio), Abb. 4;

Panning, 1955 : 34-38 (wactemo); Fishes..., 1991 : 379.
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Cucumaria savelijevae Baranova, 1980
Cucumaria savelijevae (nomen nudum) bapanosa, 19766 : 7; 1977 : 6.
Cucumaria savelijevae 1980 : 109-120, puc. 1-4.
Cucumaria djakonovi Baranova, 1980
Cucumaria djakonovi (nomen nudum) bapanosa, 19766 : 7; 1977 : 6.
Cucumaria djakonovi 1980 : 109-120, puc. 5-7.
Cucumaria conicospermium Levin et Stepanov, 2000, sp. n
Cucumaria levini Stepanov et Pilganchuk, 2002, sp. n.

Cucumaria okhotensis Levin et Stepanov, sp. n.
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I'/TABA 4. PACIPOCTPAHEHUE, YNCJIEHHOCTD U 9KOJIOI'Us1
JTAJBHEBOCTOYHBIX I'OJIOTYPUI POJA CUCUMARIA

4.1. Cpena oduranus

OOuTaIOT KYKyMapuu B CXOJAHBIX ycJIOBUSX. OHH BCTpPEYAIOTCS OT HUXKHHUX
ropu3oHToB Jutopanmn a0 300 M. Moroasie 0coOM NPEANOYHTAIOT 3apOCiH
BOJIOPOCIICH ¥ MPOrpeBaeMble B JIETHUI IIEPUO]] MEITKOBO/IbSI, B3POCIIBIE - TIIyOUHBI
40-90 M M CpaBHHUTENBHO OTKPBITBIE YYacCTKH CKaJHCTOTO, KAMEHHCTOTO HIIH
wincToro rpyHTa. Kykymapuwm npeanoduTaroT Temmepatypy oT MmuHyc 1,8 no
3,0°C u conenocth 31,5-34%0. OnHako 3aMedeHO MPEATNIOUYTCHHE OIMPECHEHHON
BOJBI C COJIEHOCTHIO OIM3KON K 31,5%0 BOIH3M yCTHEB pEK.

Pesynbratel 3-x cbhemok, npoBeaeHHbIx TMHPO B Mae, utone u ceHTsiOpe
1989 r. (ITuckynor, Apxumnos, 1990) na mensde 3anangnoit KamuaTku, mo3BOJISIOT
3aKJIIOYUTh, YTO CKOIUICHHUS 37IeCh MMEIOT HEIOCTOSHHBIN XapakTep, JepXKaTbcs B
OTIpE/ICTICHHBIA TIEpUOJT M 3aTeM paccpefoToduBaroTcss. OOBIYHO MPOMBICIOBBIC
KOHIICHTpAalUN 00pa3yloTCsl K CepeArHE Mas, KOTAa MPOTrpeBaeTCsl TOPU30HT 0
30- 40 M ¥ 3UMHHI THAPOJIIOTHYECKHU PEKUM CMEHseTcs Ha neTHuil. [lepmon
KOHIICHTPALIMU MOXeET OBITh PACTSAHYT, YTO 3aBUCUT OT 'MJPOJIOTUYECKUX yCIOBHU
rona. Tak, B 1983 r. BeceHHE-JIETHMH NPOrpeB BO3AYIIHBIX M BOJHBIX Macc
OTIIMYAJICS 3aMEIJICHHBIM TEMIIOM, YTO MNPHBEIO K (OPMUPOBAHHIO TPYII BO
BTOpO# mosioBuHe HroHs (OTder 0 padorte.., 1983). CMmenieHue CKOIUICHHIA 1ILJIO 110
HaNpaBJICHUIO K Oepery ¢ yMeHblieHneM riryonH ot 45-40 M no 30-27 M, npuiem
MpUIOHHAS TeMIepaTypa 3a Mecsl ¢ KoHma wmas wm3Mmensmace ot 0,8-1,0°C
nol1,5-2,1°C.

ITo manueIM chemku 1988 T., mpoBenennoir BMPT «I'uapobuomnory (Otuer
Mo JIOTOBOPY..., 1988) Ha menbde 3amagnoit Kamuartku, ans paiiona Haubonee
IUIOTHOM  KOHLEHTPAaLMU TOJOTYPUH XapaKTepHO 4YepeloBaHHE YYacTKOB
CPEIHE3EPHUCTOTO TIeCKa C BBIPOBHEHHBIM MHKpoOpenbedoM, YYacTKOB C
BOJIHUCTBIM peiabeoM M TpaBUHHO-TaJEUHBIM I'PYHTOM. [IpOTSDKEHHOCTH TakuX
ydactkoB 100-700 m. CKomuieHHs TpeACTaBICHbl TpyHIIaMH (arperamusiMu) c

YHUCIEHHOCTBIO OT 2 [0 HECKOJIBKMX COTeH. Ha mecyaHbIX yJacTKax
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npoTsbKeHHOCThI0 11-470 M BCTpeuaroTcs, Kak OJIMHOYHBIE 0COOM, TaK W TPYIIIBI
u3 2-8 ocoleit. Obuame ronoTypuii Ha Takmx yuactkax - 0,05 sx3./mM° . Ha
I'paBUMHO-TAICYHBIX yYacTKaX MPOTSHKEHHOCTHIO 140-170 M KyKymapust 3aHUMaeT
BIIQAMHBI MEXJy TIpeOHSAIMH CUMMETPHUYHBIX pudenel (paccTosHHE MEXIY
rpebusimu - 1,5-2 M, BeicoTa - 0,5 M) M 0Opa3yeT BBITSHYTHIE IOJOCAaMH, 4acTO
HelpaBUIbHbIE Ipynnbl MUpUHON 30-40 ¢M U UIMHON 1O HECKOIBKUX JECSTKOB
MeTpoB. O0mnme rojoTypuil Ha Takux ydactkax 10-40 sk3./M*. Ha TpeOHIX
pudeneit BCTpeyaroTcsi TOIBKO OIUHOYHBIE OCOOH.

4.2. PacnpeaesieHue U YNCJIEHHOCTh

Bunosoe pacnpenencHne NanbHEBOCTOYHBIX KYKyMapHi 10 CHX HOp TOYHO
He ycraHoBieHO. Tak, B nuteparype apeai C. japonica OOBIYHO yKa3bIBaeTCsl OT
CEBEPO-BOCTOYHON wacTh JKenroro Mops M CEBEpO-BOCTOYHOTO HOOEPEXKbS O.
XO0HCIO BJIOJIb MaTEPUKOBOTO Mobepexbs Poccnn B SImonckom 1 OXOTCKOM MOpSIX,
y Kypunbeckux 0-BoB, y n-oBa KamuaTka u B bepunrosom mMope, no kpaiineit mepe,
1o cesepa Kamuarkn, y KomaHmopcknx 0-BOB M BIOJb CEBEpO-3alajHOTO Oepera
CesepHoit Amepuku ot 0-Ba Cutka 10 -0-Ba Bankysep (bapanosa, 1957, u np.).

B nefictButenpHOCTH apean BUJa 3HAUUTENbHO MeHbIne. C. japonica BpsA Ju
BcTpevaercs: toxHee Cenpas;, cooOmenune Ciorepa O €ro HaxoXIEHHH B
MosykkckoM —TposuBe, Buaumo, omubka (Mitsukuri, 1912). IIpocmotp
KOJUIEKIIMOHHBIX MarepuajoB ¢ Kypuibckux o0-BOB, npuOpexbs Kamuarku u
Komannopcknx 0-BOB mokasbIBaeT, 4To, 3a C. japonica omIMOOYHO NMPUHUMAIIHCH
Ipyrue BUAbI U, TakuM obpaszoM, C. japonica He TIOTHUMAETCS CEBEPHEE FOKHBIX
Kypunbsckux 0-BoB.

Nwmerotcs coobmenust o Haxoxaenumn C. japonica y OeperoB ceBepo-
BoctouHoi Ilanuduku: (Edwards, 1907; Clark, 1920; bapanosa, 1971). Psn
aBTOpOB, B yacTHoctu, ®@. JlamGept (Lambert, 1984, 1997) monararot, 4To Ha rOTe
Ansicku y o-Ba BankyBep obutaet noasun C. frondosa japonica. OgHako mpu
BHUMATEJILHOM HccliefioBaHUU ocobell «C. japonica» 0OHapyKMBAIOTCS OIINOKH B
onpenenennu. «C. japonica», cobpannas y o-sa Cutka, Amscka (Clark, 1902) — B

nericteurenpHOocTd C. miniata (Brandt) (Mortensen, 1932). Ilpocmotrp B.C.
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JleeunbiM u E.H. I'ynumoBoii o0Opa3sioB u3 kosuiekiuu KoponeBckoro myses
Bpurtanckoii Komym6mm (Kamama) moxasam, 4dYro o0co0HM, TpakTyeMble Kak
C. frondosa japonica, He MoryT ObITh OTHeceHbl HM K C. frondosa, HU K
C. japonica. Takum o0pazom, moyTH HecoMHeHHO, 4To C. japonica y Oeperos
AMepHKH He BCTpedaeTcs.

CrnoxHee uHTEepnpeTupoBath coodbuienne T. Moprencena (Mortensen, 1932)
o HaxoxnaeHun C. japonica (0OH paccMaTpHBaeT O3TOT BHJ KakK BapHETET
C. frondosa) y ceBepo-3amagHoro mobepexss [pennanmmm (Tyme, mpomuBsl
Jlxonca u Jlesucon). [IpyHuMasi BO BHMMaHWE MHEHHE YKa3aHHOTO aBTOpa O
HaXOXJICHHU OOJBLIOTO0 4YHCJIA MPOMEXYTOUHBIX GopM Mexny C. japonica W
C. frondosa, MOXHO moyarath, 4to y ocobeit C. frondosa w3 I'peHnanauu
MOBBIILIEHHOE coJlepKaHue MJIaCTUHOK japonica-tuna, HOPMAaJIbHO
NPUCYTCTBYIOIIMX B HAa0Ope CHUKYJ JTOro . BuAa. B mocmenuue roisi
HaKaIUIMBAIOTCS  JIaHHBIE,  IIOKAa3bIBaloIMe ' BO3MOXXHOCTH  Iapajuienn3Ma
MOp(OJIOTHYECKNX TPH3HAKOB JIBYX BHIOB, HAaCENSIONINX KpaWHHWE BapHaHTHI
TEeMIepaTypHOTo apeayna (B JaHHOM . cllydae, ceBepo-3amajaHas | 'peHmaHmus u
[TpumMopke); mHpemIokKeHa 3SKOIOro-GpU3NU0JIOrHUecKass HHTEPHIPETalUs STOro
asnenust (Kadanos, 1977).

B 1anpHEBOCTOYHBIX MOpPSIX KYKyMapuu pachnpocTpaHeHbl OT SmoHuHM 1o
Kamuatku u Kopsikckoro nodepexbsi. B MaccoBBIX KOJIMYECTBaX OHa BCTPEUAETCS
y [oro-3amagHoro moOepexbs KamyaTke, y [OT0-BOCTOYHOTO MOOEpEXbs
Kynammpa, B FOxHOo-Kypriickom nponmse, y 0-B Mainoit Kypuinbckoit rpsiasl, B
Bojgax lOxnoro Caxanuua, B SlmoHckoMm mope ot 3ai. Ilockera mo Tatapckoro
npomBa u y OeperoB Smonmm. IlockonbKy BHAOBOE paclpeacicHHE
JIAJIbHEBOCTOYHBIX KYKyMapuil MOKa HE YCTaHOBJCHO, Mbl PacCMaTpUBaEM HX
pacnpeneneHue 6e3 ykazaHuil BUa.

B Tarapckom mnpomnuBe, mo naHHeIM A.M. IluckyHoBa m A.A. Apxumona
(1990), ocHOBHBIE CKOIUIEHUS] KYKyMapuH NMpHYypoYeHbl K KoopauHatam 48°14' no
47°08'c.m. Ha TmyOmHax 25-30 M; roxHee Mbica KysHenmoma B paiioHe 46°20' -

45°56' c.m1. Ha riryomHax 33-35 M (cpenmusas macca coctaBiseT 333,3 1) u 50-55 m
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(cpenusis macca cocraBisieT 229,4 T); MaKCUMAaJIbHBIC CKOIJICHHS OOHApY)KEHBI B
paiioHe MIBMHCKOTO MENKOBOIBS, TNE YJIOBBI JOCTUTAIOT 2 T 3a TpaJieHHE Ha
ryoune 50 M (puc. 4.1). OOmue chipbeBble 3amackl KyKymMapuun B Tarapckom

MPOJIMBE COCTABIAIOT 3 ThIC. T, BO3MOXKHBIN BbITIOB 300 T.

Puc. 4.1. Pacmnpenenenue yiaoBOB

yr—
o
Kykymapun B Tarapckom mposinBe

(ITucxynoB, Apxumnos, 1990)

Clopiyw,

Hisoe
[IT] 100-600

[ om0 0

a*
Q
_7 i

B

L L L L
38 39 40 a1

B 3a;1. AHMBa KyKyMapus paclpoCcTpaHeHa B OCHOBHOM B 3aIlaJHOI 4acTH Ha
ryonnax 20-50 M (puc. 4.2). HanGonpmme yiaoBbl OTMEUeHBI B paiioHe 46°17" -
46°59' c.m. Ha rmybunax 20-25 M (1,0-3,5 T 3a Tpanenue). B xyToBoi#t wactu macca
JKUBOTHBIX paBHsutack 447 r (ITuckynos, Apxumos, 1990).

B 3an. TepreHns KykyMapus paclpocTpaHeHa BIOJIb modepexss ot 47°37'
C.II. 10 CEeBEPHOM YacTH 3aiMBa Ha riayouHax 25-75 m (puc. 4.3). MakcumanbHbIE
YIOBHI AOCTUTAIOT 1,5 T, Macca )XUBOTHBIX BapeupyeT oT 1330 no 408,3 r. O6muii

3amnac cocrapiseT 20 Toic. T (IluckyHnos, Apxumnos, 1990).
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B-o1-10kr
[m- 10-100 kr
- 100-1000 kr
N - 1000-3000 xr

X - > 3000 r

Puc. 4.2. Pacnpenenenue yioBoB kKykymMapuuu B 3ai. AnuBa ([luckyHoB,

Apxumnos, 1990)

/' ! | Puc. 4.3. PactipeneneHue yioBOB
KyKymMapuun B 3an. TepreHus

(ITuckynos, Apxunos, 1990)

EEEUI

S

ynne::‘ Kr.
8-o0-1
B-7-s

0=~ 40- 100
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i © 8~ 700- 1000
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Y Cesepnoro Ilpumopbs, mo manaeiM AWM. [luckyHoBa u A.A. ApxumoBa
(1990), xykymapust pacIpOoCTpaHEHa BIOJh MOOEPEKbS OTACIBHBIMH YYacTKaMHU
(puc. 4.4). HauGonee mnotHble ckoruieHus ¢ ymoBamu 100-350 3x3. 3a TpaseHue
oHa oOpa3yer B paiione ¢ koopauHatamu 42°30' c.mr. Ha rayounax 200-300 m. Y
mbIca [ToBOpoTHOTO - BTOpOE CKOIUIEHHE B KoopauHarax 45°40' c.m. Ha riryOuHax
2-50 M, B paiione 46°10' c.m. Ha rimyounax 20-50 M, a Taxxe Ha ydactke 46°40'

c.m. ¢ riryoussl 50-80 M nipu cpennei macce 373,4 T.

r

M. ConoTeh

- I-10 sxs,

. 3 - 1xs0 : m
& B - 51-100 '
| & M 101350

i3 4 135 106 137 138 139

Puc. 4.4. PacmpenencHue yinoBoB Kykymapum y OeperoB CeBepHOTO

Ipumopss (ITuckynos, Apxunos, 1990)

B VYccypuiickoM 3anuBe XKMBOTHbIE 3aHUMAIOT 3HAUYMUTEIbHbBIC IJIOUIAU, HO
HE0OXOIMMO OTMETUTH TOJBKO JBa HEOONBIINX CKOIUICHHUS ¢ yimoBamu a0 10 o u
Oosiee Ha yuacTkax ¢ nepemnaaom riayoun 30-50 m (ITuckynos, Apxumnos, 1990).

B 3an. Iletpa Benukoro xykymapun oOHapykeHbl Ha riyomHax 17-90 m Ha
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PBIXJIBIX TPpyHTaX (OT MecKa 10 TIIMHHUCTOTO MJIa); Yalle BCTpedaeTcs Ha riIyOuHax
30-50 M ¢ mnmuctem neckoM (Knumosa, Jlesun, Mapkosa, 1987).

Ha mwenpde 3amamnoii Kamuarku 3amacel M pacrpeleieHue KyKyMapHuu
BBUICHANIMCH: 1) mpompasBeakod 1983, 1986, 1987 rr., mo 3akazy KMIIO
CeBacromnosibckoii 6asoii ¢uiora u cynHoMm «ImimponaBT» B 1988 r. chemansl
uccinenoBanust pacopeaenenus; 2) B 1989-1990, 1996 rr. coBMecTHBIMU
skcrreaunusimu TMHPO n KamuatHUPO B pe3ynpraTe y4eTHBIX TPaslOBBIX paboT
oOHapy’XeH pailoH OCHOBHOW KOHIIEHTPAINH KyKyMapuu Mexay 52° u 54° c.mr.; 3)
B 2001 r. coBmectHoii skcneaunmeir TMHPO u KamuatHHPO na CPTM-K
«Ilorpaanunuk IlerpoB» m mo pesynpraram ydetrHoil chemku KamuaTHHUPO nHa
MPC-268.

[MouckoBeiMu padoramu CPTM 8-454 B mae-utone 1983 r. y 3amamHoro
6epera KamuaTtku Kykymapus oOHapyXeHa B HEIIPOMBICIOBBIX KOJIMYECTBAX B p-
He O3epHas - Onana ¢ koopauaaramu 51°40' - 52°00' c.m. Ha Tay6oune 40-75 M (B
ocHOBHOM 40-46 M). YioBH konebanuch- 0T enquHUI A0 30 kr Ha TpaneHue. B
HECKOJBKO OONBIINX KOJNWYECTBaX KyKyMapus HabOmomaizach Mexnay 52°44
52°59' c.m. B ocHoBHOM Ha riyOune 40-47 M. YIIOBBI KoJiebanmuch B Npeneiax
50-300 3k3. (18-80 xr). Bo BTOpOIi OJIOBUHE TPEThEH AeKabl Mas ObLIa OTMEUYCHA
TEHJICHIIUS CMEIIeHNs KyKyMapHuu HEeCKOJIBbKO I0XHee B paiioH 52°56' - 52°44' c.m.
Ha youHy 35-40 M. Ynosl moBeicwinck 0 40-150 kr, a OTJAeNbHBIC JOCTUTIIN
200-360 xr. B mepBoii nekane WIOHS MPOMBICIOBEIE CKOIUICHHS HAOIIOIaNCh
JUIIb Ha OTPaHUYCHHOM ydacTke 52°56' - 52°44' c.m., rmy6una 33-38 M. VIioBH
konebamuce B mpenenax 18-540 kxr. Bo BTOpoi monmoBMHE MeKanbl CKOTLICHUS
HaOIIoAamICh TaM )K€, HO KOHIICHTPAalWs YBEIHYMWIACh U MaKCHMAJIbHBIC YIIOBBI
Beipocn 110 900 xr (B cpemHem-226 kxr). Bo BTOpoll nexame MIOHS ceBepHas
rpaHulla CKOIUICHWsS CMECTHJIAch IoKHee Ha 4 Muiu g0 52°52 c.um., mo riuyOuHe
orpannuuBasiiachk 33-37 M. YnoBsl coctaisnu 18-540 xr, B cpenneM - 192 xr. B
TpeThel JeKaje HIOHS MPOMBICIOBBIE CKOIJICHMS CMECTHJIIMCh K Oepery Ha
riryouny 27-35 M. [ITOTHOCTB CKOMJICHUH Pe3KO yBeIHMYMiIach (BO3MOXKHO, 3a CUET

KOHI[EHTPAINH Ha MEHBIIEH TUTOMIann). YJIOBH Kojebanrch B mpexenax 90-900, B
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cpeanem 500 kr.

B mae 1988 r. B paitone moc. Oktsa0prckoro (3amamnas Kamuarka) ma PIIC
«'napobuosor» Obuta TpoBeaeHa TpayioBas cbeMmka (OTYeT MO JOTOBOPY...,
1988). Cremky mpoBommin Tpasom CurcOu. [I1OTHOCTH CKOIICHUH KyKymMapuu
kone6anack B npexenax 0,007-7,351 sx3./m” (tabn. 4.1, puc. 4.5). Cpemnsis Macca
OJIHOTO dK3eMIuisipa coctaBisiia 316,8+10,3 r. O0mas 1iomans 00cieT0BaHHOTO
CKOILIeHHS cocTaBmia 1478.5 kM’. Buomacca B 00ceIOBaHHOM paifoHe Oblia

orieHeHa B 278,9 TrIc. T (moBepuTenbHbIl nHTEpBaN 238,9-320,8 THIC. T).

Puc. 4.5. Paciipenenenue yaioBoB KyKyMapuu y
I0)KHOM YacTH 3alaJHOKaM4aTCKOro meibda B

Mae 1988 r. (OTuet mo goroBopy..., 1988)

B 1989 r. 5-8 mas B nepuon BBINONHEHUS 3-X YUETHBIX TPAJOBBIX ChEMOK Ha
menbdpe 3amagHoii Kamuatkn ObII0 0OHapy)XKeHO OCHOBHOE MOJiE KyKYMapHH C
ymoBamu 10 100 kr 3a 30 MmuH. TpameHuss B paiione 52°10' - 53°20' c.m.

HeG6oupmioii ygacTok ¢ MOBBIIIEHHOW TIOTHOCTRIO (yioB 100-1000 kT) 0T™MedeH B
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paiioHe ¢ koopauHartamu 52°45' - 53°10' c.m. Ha rTay6une 30-35 M c
OTpHULIATEIBHON MPUAOHHON TemmepaTypoit (-1,74°C - -0,41°C). Ilo pesymnpratam
BTOpO# cheMKH 1-5 uions Kykymapusi oOpa3oBbiBaia 0oJiee IUIOTHBIE CKOIUJICHUS
(cBeime 1000 xr) B koopauHatax 52°30' - 53°10' c.m. YuacTtok ¢ yjioBaMu
100-1000 kr HECKOJBKO YMEHBIIUJICS II0 CPABHEHHI0 C MAWCKOW CBEMKOM.
Temmneparypa y nHa Obuta ot -0,74°C mo +1,66°C. B CeHTAOPBCKYIO CBHEMKY
OCHOBHOH paiioH KOHIEHTPAIMN HE M3MEHMJICS, HO IJIOTHOCTh CKOIUICHHS PE3KO
CHHU3MIIACK.

Tabnuua 4.1. CpegHee oOwine KyKyMapuu Ha OKOHTYPEHHBIX moiisix 3a 10
MUH TpalleHHs 10 pe3ynbTaraM TPaJIOBOM cbeMKH, BeIMoNHEeHHOH PIIC

«I'uppobuonor» B mae 1988 r.

IInomans moneii, kM| buomacca, TeIC. T V0B, 5K3. OO0unue, 3k3./M
925 16,7 1-50 0,057+0,01
414 88,8 51-500 0,677+0,126
98 85,1 501-1000 2,7414+0,233
41,5 88,3 >1000 6,714+0,395

B 2001 r. mamu OBUIO BBIMOJHEHO JABE YYETHBIE TpaJOBBIE CHEMKH Ha
menbde 3anannoit Kamuatku: B mione Ha CPTM-K «Ilorpannunuk [letpoB» u B
aBrycte Ha MPC-268. IIpombicioBOe CKOIJIEHWE KyKyMapud HaXOIWUJIOCh B
patione ¢ koopauHaTamu 52°25' - 53°00' c.m1. Ha rnyoune 20-70 m. Haubomprme
YJIOBBI HaOmoganucy B KoopauHarax 52°40 c.oi. Ha rayOouHe 50 M W gocTuramu
1730 xr Ha 30 MHHYT TpalleHHs TPHU TOPU3OHTAIBHOM PACKPBITHU Tpama 16 M
(puc. 4.6).

[lo maHHBIM CHIOPPEBOOHOW CBEMKH, IpoBeAeHHONH B wmrome 2002 .
corpyaaukamu  KamuatHHPO na MPC-007 (OOO «Ilommykcy»), pa3Mepsl
KyKyMapuil BapsupoBain oT 63 mo 225 MM mpu cpennux pasmepax 138*1,5 mm.
Macca ogHOro 3K3eMIUIsIpa KykyMapuu BapbupoBana oT 120 mo 980 r, cpenHsas
Macca coctasisuia 360£6,4 r. IIpoMbIcioBOE CKOIUIEHHE HAaXOAUIOCh B pallOHE C
KoopauHaTamu 52°12' - 52°56' c.mr., Ha TiryOune 50-120 M.

C 2003 nmo 2011 r. na"HbBIe O pa3sMepHOM cocTaBe KykyMapuu B Kamuarcko-
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Kypunbsckoil moa3zoHe OTCYTCTBYIOT. B  kadecTBe mpuiioBa KyKymapus
YYHUTHIBAJach B JOHHBIX TPaloOBEIX cheMKkax B 2005, 2007-2009 rr., rae Ouoananus
OTPaHUYMBAJICA TMOJCYCTOM KOJMYECTBA H/MJIM Macchl 0coOeil Ha TpaleHue,
npuyeM B 2009 1. mojacuyeT MPOU3BOJMICSA IO JaHHBIM JparupoBaHus. LleHTp
CKOTUJICHHSI C HanOOJIBIIEH MJIOTHOCTHIO HAXOAMIICS B KoopauHarax 52°39' - 52°42'

cam., 155°49' - 155°59' B.a., Ha rmyoune 30-50 M, ynoB Ha mosvaca TpajJeHHUs

3/1eCh JOCTUTAI 9 T.

Puc. 4.6. PacmpeneneHue KyKymMapum Ha

menbde 3anaanoit Kamyarku B utone 2001 r.

ITo marepuanam noHHOU TpanoBoit ckeMku 2010 r. OblIa MOJTy4YeHa JOBOJIBHO
JieTalbHasi KapTHHA MPOCTPAHCTBEHHOTO pacupeaeneHust Kykymapuu (Cucumaria
okhotensis) B Kamuarcko-Kypunbckoit mom3one. Ha pucynke 4.7 BUIHO, 4TO
OCHOBHOE CKOIUICHHE KyKyMapuu HaxoOJIUTCI B pailloHe ¢ NpUMEPHBIMHU
koopauHaTamu 52°00" - 54°00' c.m., 155°30" - 156°20' B.n. Kykymapus
BCTpeyasach Ha riyouHax ot 14 1o 131 M ¢ npeobiaganuem B Anana3zoHax riryOWH
30-40 u 50-60 m. 3amac kykymapuu B Kamuarcko-KypuibCkod mMoj3oHe Ha
wiomann 58721 kM’ cocTaBiseT 276,258 muH. 5k3. unan 76,919 teic. 1. [Ipu 10%

U3BATHUU OT IIPOMBICIIOBOI'O 3amaca OI[Y KYKyMapu MOXKET COCTAaBUTh 8 ThIC. T.
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TJIABA 5. IEPCIIEKTUBBI XO3IICTBEHHOI'O UCITIOJIb30BAHU S
KYKYMAPHI1

CBoeoOpa3ne XMMHYECKOTO COCTaBa W OWOJIOTMYECKHX OCOOEHHOCTeH
roJIOTypHUil, KaK ¥ OOJIBIIMHCTBA ITPOMBICIIOBBIX JJOHHBIX OPraHU3MOB, OTPEACIseT
MHOTOOOpasue cmocoboB ux wucronb3oBanus (Cemok, 1951; Dprens, 1951;
Kuszeserrep, 1962; Cnyukas, 1973; TexHnomorus o06paboTku..., 1976; JIeHHUCEHKO
u np., 1986; llIsuakas, bawros, onOuuna, 1992; 'onvapenko, ['poccman, 1994;
Permmna, CBatko, ComonoBa u ap., 1997; Ulyneruna, bnuHo, 3aropoxnast u 1p.
1997; Ilyneruna, Iankuna, 3aropomnas wu Ap., 1997). Ilomumo wwmCTO
YTUIUTAPHBIX HANpPAaBICHUH, TAKMX KaK HCIOJIB30BAHWE B INHILY M IOJyuyeHHE
MCIUIMHCKUX IIperapaToB, TOJOTYpPHH HAXOJAAT IMPUMCEHCHUC B MNPUKIAIHBIX
o0yacTsx OMOJIOTHYECKOH HAyKH.

5.1. Bo3M0:KHOCTH MUIEBOro U (apMaKoJIOTHYECKOr0 HCMOJIb30BAHUS

lonoTypun ¢ 1aBHUX BpeMEH TPaAMLIMOHHO OBLIM BKIJIIOYEHBI B IPOMBICEN B
TPONMYECKHX W yMEpPEeHHbIX cTpaHax llammdukn. AsnmaTckue cTpaHbl Takne Kak
Kwuraii, ['onkonr, TaitBans, Cunramyp, Manaiizust u Kopes SBISIOTCSA TIaBHBIMH
MOTPEOUTENSIMU  TONOTYpUH. SMOHMSA, XOTS M SBISIETCS OCHOBHBIM PBIHKOM
MOPETPOITYKTOB, UMEET 3HAUYNTENEHO OoJiee HU3KOE MOTPedIeHHE TOJIOTYpUi, YeM
B JPYIMX a3MaTCKUX CTpaHax. A3MaTCKUH PBIHOK TOJIOTYpHiMl orjeHuBaeTcs B 60
miuinonoB  US$  exerogno. Ilout 95% ronoTypuit uMIOpPTHpYeTCS B
BbICyIIeHHOH Qopme. Hebonpimoe KONIMYECTBO CBEXHX, OXJAKIACHHBIX U
3aMOPOKEHHBIX FOJIOTYpHil JocTaBisAt0TCs B ['OHKOHT 1 TaliBaHb crielUanbHO JJIs
pecTOpaHoB.

OCHOBHBIMH HUMITOpTEepaMu SBISAIOTCA ['oHKOHT m Curramyp (tabm. 5.1). B
1995 r. Cunranyp wummoptupoBasi 135 ThIC. TOHH BBICYHNICHHBIX TOJOTYpPHUH,
riaBHbIM 06pa3oMm Ha @umxku, [lanya HoByro I'Buneto u ColoMOHOBBEI OCTpPOBa, a
INonkonur kynun npubmusutenbio 900 teic. TonH (Ferdouse, 1999). Hexotopsie u3
9TUX TNPOAYKTOB, HWMIIOPTUPOBAHHBIX C THXOOKEAHCKHUX OCTPOBOB, 3aHOBO
IKCIIOPTHPYIOTCS TI0 BCEMY MHpPY IIOCIIEé COPTHUPOBKH, TIIepeaTTecTallid M

MEPEyNaKoBKH MO MPEMHAIBHBIM II€HaM. | JTaBHBIA IKCIOPTEPOM APYTUM IOTO-
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BOCTOYHBIM a3MaTCKUM CTpaHaM, a TAK)Ke Ha eBPOICHCKUE U CeBEPOaMEPUKAHCKUE
pbIHKH siBisieTca Kuraii.
Tabnuua 5.1. MapkeTusr rojotypuii Ha peiike ['onkonra (Conand, Byrne,
1993)

T'on ] O6beM (T) | CronmocTs ($)' \ Iena ($ 3a kr)'

Nmnopt u3 Oununnun, Manonesun, o-Bos [lanuduxu, Cunramypa
1986 5,193 110,947 21,3
1987 5,896 131,820 22,3
1988 7,716 191,240 24,8
1989 4,526 134,306 29,7
1990 6,596 231,467 35,1

Pe-skcnopt B Kurait, CIIIA, TaiiBanb,
Cunranyp

1986 4,535 59,822 13,2
1987 4,975 55,479 11,2
1988 3,303 56,322 17,0
1989 1,847 46,723 25,3

"Tonkoneckuii $ = 0.1267 US$ (1990 2.)

AxTUBM3anus JOOBIYM 3THX JKUBOTHBIX B IOCJICIHHE TOABI TIPUBENA K
3HAYUTEIFHOMY COKPAIICHHIO UX PECYpCOB B OOJBIIMHCTBE PErHoHOB. [Ipuuem
WHTEHCUBHOCTh TIPOMBICIIA YBEJIWYMBATACh BMECTE C IOBBIOICHHUEM YPOBHSI
KOMMEPUYECKON LEHHOCTH NMPOAYKTA. ['0J0BOM MHpPOBOW MPOMBICEN T'OJIOTYpUN B
HacTosmee BpeMs cocTaBisieT okojo 120 000 T, 9To B JeHEKHOM DKBUBAJICHTE
paBHseTcsa mpuMepHO 60 MiH. qoMTapoB (Tadm. 5.2).

Hecmotps Ha 3HauuTenbpHbIE 3amachl, Kykymapuu B Poccum B Hacrosiiee
BpeMs MPAaKTHYECKH HE NOOBIBaloTCS. TeM He MeHee, MCIONIb30BAaHUE MX HMEET
OoJpIIEe TIEPCIIEKTHBHI U, HECOMHEHHO, MTPOMEBICEN KyKyMapuil OyIeT MOCTEIICHHO
YBEITUYHBATHCS.

Msico KyKyMapH# COACPKUT MEHBIIE OCTKOB W MOHOCAXapoB, UYEM MSCO
MOpPCKHX MOJUTIOCKOB H pPakoOOpa3HBIX, HO B HEM 3HAYUTENHHO OoJbiIe
MUHEpAIbHBIX BELIECTB: XJOPUCTBIX U CEPHOKHCIBIX colieil, hocdopa, Kaibuus,
MarHus, Homa, »kenesa, mapranna, meau (B 1000 pa3 Gosbine, uem B pbiOe); B

TKaHAX 000JI0YKM (KOXKHO-MBIIIEYHOTO MEIIKa) TOJOTYpUil OOHapyKEHBI
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BUTaMUHbI (TamuH, puboduasun, By, C) (Kuseserrep, 1962; Cayukas, 1971,

1973, 1976; Hacenkuna, 1973; CadponoBa, Tkauenko, UypakoB u ap., 1976;

TexHonorust o6pabotku..., 1976). Ko Bcemy npodyemy, KyKyMapiuu HETOKCHYHBI,

yIOOHBI B XpaHEHUH W IepepaboTKe, MPaBHIBHO IPUTOTOBJIEHHBIE 00JIagaroT

UHTEPECHON BKYCOBOM raMMOM.

Tabnuua 5.2. MupoBoii BBUIOB rojioTypuil B 0CHOBHEIX pernoHax (Conand,

Byrne, 1993)

O0BeM BBLIOBA
(T) ¥ pernoH

Bruos (1)

1983 | 1984 | 1985 | 1986 | 1987 | 1988 1989
Tponwuyeckre BOJIbI
Cyxas macca 1,445 1,414 5,400 4,000 8,000 8200 7,800
Bru1os 14,450 14,140 54,000 40,000 80,000 82,000 78,000
Beu10B B %
Tpommaecias 4 22 6 20 29 22 9
Marupuka
BamagHo-
[lenTpanpHas 76 66 84 67 62 66 77
Marugpuka
IBocTounas 10 7 1 3 1 5 8
Nanusa
3ananuas 6 5 9 10 8 7 6
Nanusa
YMepeHHbIe BOJIbI

BbL10B (T) 12,958 12,215 11,558 11,653 11,903 12,468 11,922
Beu10B B %
3ananas 95 91 95 92 84 78 81
Mamupuka
IBocTounast 5 9 5 8 16 22 19
Maruduxa
MupoBbie 27,408 26,355 65,559 51,653 91,903 94,468 89,922
YJ'IOBBII

T
Vnoswr mponu4ecKux u ymepeHHblx 301

Hcnonp3oBaHue rojoTypuil B MUPOBOW NPAKTUKE OIPEAEINISIETCS HE TOJBKO

yHOTpeGJ’leHI/IeM UX B NUINY, HO W IOJYYCHHUEM H3 HUX HECHHBIX XUMHYECCKUX

coequHeHni. M3 000JI0YKKM Tena TOJOTYpUH (KOKHO-MBIIIEYHOTO MeEIIKa) MU
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BHYTPEHHOCTEH BBIICJICHBI BEIIECTBA C BHIPAKEHHBIMU OMOJIOTHYECKH-aKTHBHBIMU
CBOICTBaMHU. Onn obmagaroT MIPOTHBOOIIYXOJIEBOH, AHTUMHUKPOOHOM
aKTHBHOCTBIO, MM TIPUCYIIH HMMYHHOMOIYJIUPYIOUINE U pPaaAHO3alIUTHBIE
CBOICTBA.

HccnenoBano Ownosorudeckoe AEHCTBHE COIEPXKAIIMXCS B TOJOTYpPHUAX
COEIMHEHUHN, OTHOCAIIUXCS K TpPeM TpynmaM: TPUTEPHIEHOBBIE TIIHMKO3UIBL,
rekcozamMuHbl U munuasl (Jlesun, 1982). TputeprieHOBBIE TIIHKO3UABI 00JaTaf0T
UXTHOTOKCHYECKMM M TEMOJUTHYECKUM  JEHCTBHEM,  aHTUTPHUOKOBOM,
[IPOTUBOOIYXOJIE€BOM, TI'EMOJMTHUYECKON, LUTOIUTUYECKON AaKTUBHOCTBIO H
MPOSABIIAIOT UMMYHOMOAYJIHPYIOMIHUE CBOMCTBA (AHHUCHUMOB U np., 1972; Pybuos,
Pyxunkuii, Knebanor u ap., 1980; Stonik, Elyakov, 1988; Cenos, AmnmojoHuH,
CeBactbsiHOBa U 1p., 1990; Kanunun, JleBun, Cronuk, 1994; Ilonos, ATonkuHa,
Camommua u 7Ap., 1994). Jlunuasl o0iagaroT BBICOKOH aHTHUCKIEPOTHYECKOH
akTuBHOCTHIO (ManacoBa, 1974). YcTaHOBIEHO, YTO T'€KCO3aMUHBI, B YAaCTHOCTH
TJIIOKO3aMUH, YCHJIUBACT ACHCTBHE aHTHOMOTHKOB, 33J€P)KUBAET POCT HEKOTOPHIX
3JI0KAYECTBEHHBIX ~ 00pa3OBaHWi, MNPUMEHSAETCS TMpPH JICUEHHH CEpICHHO-
cocynucThix 3aboneBannii (Hukomnaesa, 1969).

B mocneqHee BpeMs pa3zpaboTaHa TEXHOJOTHS JIeUeOHO-IPOGHIAKTHYECKHUX
HAIlUTKOB, OCHOBHBIMH HCXOIHBIMH KOMIIOHEHTAMHM KOTOPBIX SIBISIOTCS MOJIOKO
KOPOBBE U TMAPOJU3AT U3 KykyMapuu snoHckoil (I'onuapenko, I'poccman, 1994;
Iyneruna, bnunos, 3aropoanas u ap. 1997; lyneruna, Nankuna, 3aropoaHas u
np., 1997). DT mpoayKTH MPUMEHSIOTCS B KaueCTBE PAIlOHAIBHOTO MUTAHHS Y
0’KOTOBBIX OOJIBHBIX. Y CTAHOBJIEHO, YTO KHCIOMOJIOUHBIE HAUTKU C J0OAaBICHHEM
THAPOIM3aTa W3 KYKyMapuum CHOCOOCTBYIOT HOpPMaJIM3alMU  IIOKa3aTeler
0enKoBOro 0OMeHa y XUPYPruueckux OOJIbHbBIX.

5.2. PexoMeHIanMu 10 NPOMBICITY

[Ipombicen KyKyMapuu THpPOU3BOJUTCS MaJIOMEPHBIMHM CyJlaMU Ha TPYHTaX,
MpUEMJIEMBIX IS JOHHOTO TpajleHus. Benercs OH JOHHBIMU TpajaMH WU
gparamMu. B cimydae, korma JI0OB BEOETCS TpPajloOM, HENPEMEHHBIM YCIOBHEM

ABIISIETCS IUIOTHAS TTOCaIKa HIKHEH MmonOopsl Tpaia Ha rpyHT. ocTuraercs 3To
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MOCPEJICTBOM 3arpy3KH HEMOCPEICTBEHHO MOA00phI OTPE3KaMu IIenei, 3a4acTylo K
HIDKHEH moabope (BAOIb BCEH ee JUIMHBI) KpenuTes 1emnb. BTropoit 0co6eHHOCThIO
yCTpOWCTBAa JOHHOTO Tpajia [yl JIOBa TOJIOTYPUHU SIBISETCS YBEIMUYCHHE
MPOYHOCTH HU)KHEH IUIACTH MOTHH, OCOOCHHO B YCTheBOW 4acTh. OOBIYHO HUXKHSIS
TUTACTh U3TOTABJIMBACTCS U3 JIBOMHON IIHYPOBOH 1en.

KoHcTpykums aparu amsi mpoMbiciia TOJOTYpUM HE HMMEET CYIIECTBEHHBIX
OTIIMYUTENBHBIX OCOOCHHOCTEH OT Jpar, NPUMEHSIOMUXCS Ha MPOMBICIE
rpebenika, MHUOUM W MOPCKOW KamycThl. [[para COCTOWT W3 XECTKOH pambl ¢
JlyraM#, K KOTOPOW KPENUTCsl CETHOW MEIIOK M3 KPYITHOTO CETHOro rosioTHa. J[jst
MPEJOTBPAIICHHUS MOBPEXACHHUS CETHOTO MEIIKA MPU TSTe €ro Mo TPYHTY Ha HEro
oJleBaeTCs MpeNOoXpaHUTeNbHasT py0alika U3 CTalbHOTO Tpoca. sl moBbIIICHUS
YJIOBHCTOCTH paMa Jpard 3a4acTylo CHa0XaeTcsl 3ar1yOUTEeIbHBIMU 3yObsIMU.

W3BnedenHass m3 BOABI KyKyMapHsl BTATHBAeT IIynajblla W IIpHOOpeTaeT
MOYTH OKPYTITyto popmy. Cuita cokaTusi MBIIIL ObIBACT HACTOJIBKO BEJIMKA, YTO IO/
JIaBJICHUEM CKaTOH B IOJIOCTH JKUAKOCTH 000JI0YKa Teja 3a9acTylo jJonaercs. [Ipu
XpaHEeHNH KyKyMapHH Ha BO3/AyX€ BCKOpE IOCie T'MOeNn >KUBOTHOTO YIPYrocTh
TKaHel MOCTENEeHHO MPOXOIUT, a TEJIO MPHOOPETaeT BHITIHYTYIO IIIOCKYIO hopMmy,
Kak Obl pacribiBaeTcs. «TekydecTb» TKaHel BeAeT K TOMY, YTO NMpPH XpaHEHHH
KyKyMapuu B pelIeTYaTOM Tape €€ TeJIO MOJ AECHCTBUEM CHIIbI TSAKECTU MOXKET
OyKBaJIbHO BBITEYH 4Yepe3 oTBepcTus u menu (puc. 5.1). HeycroitunBocts hopmbl
W pa3MepoB Tella 3aTPyIHSET BO3MOKHOCTH OCYIIECTBIICHHS COPTHUPOBKU ChIpILA
[0 pa3MEpHBIM MpPH3HAKaM - JIMHE, TOJIIMHE Wi oxBary Tena. OOosouka
KyKyMapHH COCTOMT W3 IUIOTHOH XpSIIENOJOOHONH TKaHH, KOTOpas IO CBOEMY
XUMHYECKOMY COCTaBYy XapaKTEPH3YeTCsl BBICOKHM COAEP)KaHHEM BIaru H
HE3HAYUTENBHBIM COJIEpKaHHEM XKHpa. Paznnyaror 4epHyo U KOpUIHEBYIO (OPMBI
Kykymapuii. CyIIeCTBEHHBIX pa3JIMYMid B XHMHYECKOM cOCTaBe 00O0JIOYKH
KUBOTHBIX, UMEIOIINX YEPHYI0 M KOPUYHEBYIO OKpAacKy Tesia, He OOHapyXeHO.
OnHaKo «4yepHas» KyKyMapus OKasblBaeTcsi 0Oojiee yCTOHYMBOI B XpaHEHUH, NpHU
00paboTKe 1aeT MPOAYKT JIYYIIEr0 KadecTBa, MEHEE IMOJIBEp)KeHa Iopye ¢

OCIIM3HEeHMIO, 4YeM «kopuuyHeBas» (Cemok, 1951). 3ameueHo, uTO OKpacka
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KyKyMapuu HE€ OCTaeTCA MMOCTOSTHHOM 1O CE€30HaM JjoBa, 3aBUCs, OYCBHIHO, OT
OHOJIOTHYCCKOTO  COCTOSHHS JKUBOTHOTO; B Ha4daJle Toda Yy KYyKymMapuun
npeoGnaﬂaeT TEMHas OKpacCKa TeEja, a K KOHIY 6ypO-KOpI/I‘IHeBaﬁ Ui TEMHO-
KOpHU4YHCBas. Kpacamee BCIUICCTBO COCPCAOTOUCHO B IMOBCPXHOCTHBLIX 30HAX CJIOA

BOJIOKHUCTOM COGHHHHTCHLHOﬁ TKaHU, HOKpLITOﬁ, B CBOIO OUCpC/b, SDIUTCIIUCM.

Puc. 5.1. IIpocaunBanue KyKyMapHH CKBO3b SUCI0 IPHU TPAHCIOPTUPOBKE B

. 2
KPYITHOSIYEUCTOH Tape (pa3mep.siuen 1 cm”™)

Pasnenky moiiMaHHBIX KyKyMapHii, B 3aBUCUMOCTH OT L[€JIeH UCTIOIb30BaHNUA,
MOXXHO MPOU3BOJANTH HEIOCPEACTBEHHO Ha OOpTY CyAHAa MIJIM JIOCTaBIATH HX
JKUBBIMH B TaHKaX C MOPCKOM BOJOH Ha MECTO TIepepaboTKH. YCIOBHA
TPAHCIIOPTHUPOBKU M XPAHEHMs CBIPIIA 3aBUCAT OT YCIOBMH JIOBA, PAacCCTOSHUS U
TEXHUYECKMX BO3MOXKHOCTEH cynoB. Hambonee uenecooOpa3HO NMPUMEHSTH JUIS
COXpaHEHHUs] KayecTBa CbIPbS OXJIAXAEHUE JbJOM WIH 3aMOPaKUBaHHE B
pedprxepaTopax pbIOOJIOBHBIX TpayJiepoB. YajeHWe BHYTPEHHOCTEH MOBBIILIAET
YCTOWUYUBOCTb B XpaHEHUHU.

B Caxanunacko-KypunbckoMm paiioHe NMpPOMBICEN KyKyMapui SMU30IWYECKH
Bemercss ¢ 1977 1., a Hambomee wHTeHCHBHO - ¢ 1986 1T (Kounes, 1990).

Exeronnsrii BeuoB B iepuox ¢ 1986 mo 1989 r. xonedancs ot 3,3 mo 5,2 THIC. T.
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OcHoBHO# BeUIOB (cBBIIIE 95%) mpuxoauics Ha KOxno-Kypuiasckoe MeakoBoibe.
JIoB ronoTypuii B 3TOM pailoHe OOBIYHO BEJETCS B SIHBApE-MapTe C MPUMEHEHUEM
Tpaniamux opyauil jgoa. CpeaHECYTOUHBIN BBIJIOB TOJOTYPUM U1 CYIOB THIIA
CPTM, Bexymmux TpaJOBBIH JIOB, cocTaBisul 5,3 T, a BBUIOB Ha ycwiue (3a
nojryropayacoBoe Ttpainerue) - 1,5 1. Jlods TONOTYpHH B TpallOBBIX YJIOBax
kojaebanack ot 55 1o 90%, cocraBisis B cpenaem 73%.

Ha KamuaTke mHTEpec K KyKyMapHud, Kak K OOBEKTY HpPOMBIC]IA, BOSHHK B
Hagase 80-x rr. OOBIYHO OHA IMOMaAajack B NMPHIOBAX NPHU TPAJICHUH JOHHBIX
pr6. Crenuanu3upoBaHHbI 10B Bencs ¢ 1983 r. O6bembl m00bIYM  ObLIH
He3HauuTenbHbl. Tak, cynamu BTP® B 1983 r. no6biTo 8 T, B 1984 1. - 2 1, B 1986
r. 14 7, B 1987 r. — 18 7. B 1988 r. 2 T mocrynmiu Ha PK3 ¢ cymoBoit 0a3b
peioxonondaora, B 1990 r. - 90 1. ITocne 1990 r., HecMOTpst Ha OOJIBINIKE JTUMHUTHI
Ha kykymapuio (B 1990 r. paspemenue Ha BputoB - 500 1, B 1991 r. - 1000 T),
MHTEpPEC K MPOMBICIY PEe3KO yMeHbUIMICS. OCHOBHBIE NMPUYHHBI: CIOXHOCTH B
TIepBUYHON mepepadoTKe, XpaHEHWH M TEPEBO3KE ChIPIA, HU3KAs IIeHa MPOIyKTa.
B 2001 r. maTEepec K mpoMBICAY KyKyMapuu Ha meibdpe 3amagHodr KamuaTkn
BHOBB BO3poc. B 2001 roxy Obut0 BbIIOBICHO 8,243 T Kykymapuuu, B 2002 1. —
67,2 1,B82003 . — 5,893 1, B 2004 1. — 154,887 1, B 2005 1. — 12,22 1, B 2006 T. —
499 T, 8 2007 r. — 152,283 1, B 2008 1. — 72,726 T, B 2009 T. — 379,048 T, B 2010
r. — 608,191 (puc. 5.2).

CU3BRERBEES

1883 1864 1866 1867 1968 1660 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

EE oY, T [ PaKTHICCKEE BEUIOB, T —a— CICHCHL OCBOCHEA, %0
Puc. 5.2. JIunammka ob6mero momyctumoro ymnoBa (OJY), daxrtuueckoro
BbUTOBa U cteneHb ocBoenus OIY C. okhotensis B Kamuarcko-Kypuibckoit
nmoa3oue, B 1983-2010 rr. ITo ocu abcruce — rojsl; mo jieBoi ocu opauHat — OJY

Y BBLJIOB, T; 10 IPaBOM OCH OpJuHAT — cTenenb ocBoenust OAY, %
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5.3. TexHoJiorusi 06padoTkn

st coxpaneHus KauecTBa JOOBITYI0 KyKyMapHiO TPAHCHOPTUPYIOT U XPaHAT
B SIIIMKaX, TICPUOAMYCCKH TOJUBAsT BOJON MM OXJaxaas JbaoM. Jl03UpOBKa Jibaa
JoixHa coctaBadare oT 50 mo 100% x Macce KyKyMapuu B 3aBUCHMOCTH OT
TeMITepaTypsl OKPY)KAIOIIEero BO3AyXa H JIIUTCIBHOCTH TPaHCIOPTHPOBKH.
VYnaneHue BHYTPCHHOCTEH TMOBBIIIACT YCTOWYMBOCTH B XpaHeHuu. [Ipu xpaHeHun
Macca KyKyMapHd YyMEHBIIAeTCA 3a CYEeT OOWIBHOTO BBIACICHHUS CIU3A U
BBITEKAHUS IMOJOCTHOM KUIKOCTH: TaK, OCIE ABYXCYTOYHOTO XpaHEHUS IOTEPH B
Macce moryT gocturath 20-30%, B Tom umcie 15- 18% 3a cuet causm.

[Ipu pazpenke moxy4aioT (B % OT Macchl )KHBOTHOTO): 00omouky 47,7-48,6,
mynansia 3,7-6,2, BHyTpeHHoctu 18,7-36,4 u mosioctHyio kuakocts 30,0-42,6
(TexHonorust 06paboTKu..., 1976). Ilepen pasgenkoil KyKyMapui CIEAyeT
MPOMBIBATH B BOJIC JUIS YIAICHHUS C TTOBEPXHOCTU CIU3H W IPOYHX 3arps3HCHUU.
O0paboTKy KyKyMapuu HEOOXOIUMO TIPOM3BOJUTH KaK MOXHO OsicTpee,
W3IUIITHAS 3a7epXKKa CHIpIa A0 00pabOTKH  IPUBOIUT K CHIDKCHHIO KadecTBa 3a
CYET OCITM3HEHUS U pa3MATUYCHUS TKaHEH!

TeXHOJOrUsI MPUTOTOBJICHHUS' WPOAYKTOB M3 KYKyMapud MOAPOOHO
pa3paborana Ha [lanpHem BocToke. 113 Hee TOTOBAT pa3HOOOpPa3HYIO MHINEBYIO
MPOAYKIIUIO: MOPOXKCHHYIO, BAPEHO-CYIIICHYI0, BAPEHO-COJCHYI0, BapEHO-COJICHO-
CYLIEHYI0, KOHCEpBbI, KopMoByr0 Myky u T.1n. (Cemok, 1951; Optenn, 1951;
Kuszeserrep, 1962; Crnyukas, 1973; Texnomorus o06paboTki..., 1976; JIeHUCEHKO
u np., 1986; llIsuakas, bawmros, londuuna, 1992; 'onuapenko, ['poccman, 1994;
Penuna, Ceatko, CononoBa u ap., 1997; lllyneruna, baunos, 3aropoaHas u 1p.
1997; lllynsruna, ['ankuna, 3aropogHas u ap., 1997).

Mopoxkenass kykymapusi. Uepes pa3pe3 000J0YKH CO CTOPOHBI aHAJIBHOTO
OTBEPCTHS YAAIAIOT MOJIOCTHYIO KUJAKOCTh U BHYTPEHHOCTH, 000J0YKY MOIOT, HE
MOBPEXAasd BEHYUK IIYNAJIbIEB, 3aMOPAXUBAIOT IIPU TEMIIEpaType HE BBIIIE
Munyc 15 - wmuayc 20° C. MoOpoXeHyr KyKyMapuio HCIOJb3YIOT s
MPUTOTOBIICHUS Pa3HOOOPA3HBIX KYJIHHAPHBIX U3JCITHA.

BapeHo-cymenasi kykymapus. PaznenanHyio KyKyMapHio BBIAECPKHBAIOT B
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npecHoit Boge 10-12 v u BapsT B KumAmeil npecHoit Boae. be3 3amaunBanus u npu
BapKe B MOPCKOW BOJAE COJEPKaHHE COJM B CYLUIEHOM IPOIYKTE€ JOCTUIaeT
12-17%. Kpynnyio kykymapuio BapsaT 35-40, a menkyro 20-25 MuH; mOoTepu Opu
Bapke 26-44% OT MaccChl pa3ieIaHHOTO ChIpIa. BapeHbie 000JIOYKH OXJIaXKIAIOT,
TIIATEIBHO CIMBAIOT W3 IMOJOCTH BOJY M BBICYIIMBAIOT Ha COJIHIE WM B
cymmikax. Bplcokoe coaepxaHue BOABI M IUIOTHAas TKaHb 3aTPYAHSIOT
BBICYIINBAHUE: I YCKOPSHUSI BBICYIIMBAHMSI 00OJOYKH Pa3BEIINBAIOT HA peKax
nnn OedeBe pa3pe3aMyl BHU3, IEPHOAMUYECKH OCMATPHUBAsA M yJasIsis CKOIUBIIYIOCS
B MOJIOCTH Teja Boay. Korja conmepxanue Biaru B TKaHSAX CHKaetcs 10 25-35%,
nony}abpukaT MepeHOCAT Ha LUHOBKH WM CETYAThIE PaMbl I AOCYLIMBAHUS.
IIpu sicHOM coiHEeuHO# U BeTpeHO! Mmoroje BapeHas KyKyMapus BhIChIXaeT 3a 9-10
CyTOK, KpymHas - 3a 12-14 cyrok. B cymmnkax KykKyMapuio cymar Ipu
TemrepaTtype 55-65 °C; NOBBIIIEHHE TEMIEPAaTypsl BBI3BIBAET CMOPILUBAHHE
MOBEPXHOCTH W HCKPHBIIEHHE 000JI0YEK; Iocie 2-3-4acoBOro BHICYIIMBAaHUS U3
MOJIOCTH  OOOJOYKH  CIMBAIOT  BBIACHUBIIyIOCS Boxy. Jlisg  yCKOpeHHs
BBICYIINBAHUS JHEBHYIO COJTHEYHYIO CYIIKY KOMOMHHPYIOT C HOYHOW CYIIKOH B
cymmikax. Beixom mnpoaykra --5,0-8,9% oT Maccel Hepas3lenaHHOTO MM
10,4-16,7% ot macchl pa3ieJaHHOro chiplia. BapeHo-cyilieHass KyKyMapusi uMeeT
TIIAKYI0 TBEPAYI YepHO-KOPUYHEBOTO IBeTa o00o0siouky. Ilepex ynakoBkoi
MPOAYKT BBIAEPKUBAIOT JJIs MepepacHpe]eNeHUsl BJard B TKaHAX, a B cliydae
HE00XOAMMOCTH JIOCYIIMBAIOT. YTIaKOBBIBAIOT B JUKYTOBBIE MeIIKH (HeTTO 50 Kr),
a TaKk)Ke B KAPTOHHBIE KOPOOKH U (aHepHBIe AMHUKHU (HeTTO 30 KT), H3rOTOBICHHBIC
n3 cyxoi (18% Bmarm) npesecunsl. Ilpu conepxannu Biaaru menee 13% BapeHo-
CylmieHas KyKyMapus ycTOHYMBa B XpaHEHHH, HO OBICTPO IIECHEBEET, €CIIH
OTHOCUTEJbHAS BIAXKHOCTH Bo3ayxa mpesbimaer 78%. CymieHas KyKymapus
conepxurt (B %): 6enka 46,4-70,6, xxupa 1,6-4,8.

BapeHo-cotenas kKykymapusi. Pa3nenaHHyro KyKyMapuio MOIOT U BapsT
15-20 MMH B KHUIIAIIEM HAaCBIIIEHHOM COJITHOM pacTBope. B pesynbraTte Bapku
obosouka Tepser B Macce 22-28%. ['opsdyio BapeHyI0 KyKyMapHIiO IOMEIIAIOT B

Ooukm, mepechmas 1o psagam coabio  (20-25%). Ilocime 8-10-cyrounoro
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BBICTaMBaHUsA B 00o0youke comepxutcs (B %): Boasl 60-63 u comu 20-22. Torma
MPOAYKT NPOMBIBAIOT B HACHIIIEHHOM TY3IyKE M IIOTHO YKJIAIbIBAIOT B OOYKH;
mocyie 8-12-4acoBoil BBIIEPKKH U MPECCOBKH OOYKY JOKJIAIBIBAIOT, 3aJUBAIOT
PO MIBTPOBAHHBIM €CTECTBEHHBIM TY3JIYKOM M YKyNOpHBaKOT. Beixon BapeHo-
colleHOi Kkykymapuu — 25-28% 0T Macchl HepasaenaHHOro ceipmna. IIpomykr
conepxut (B %): Bombl 60-62, Oenka 12-14, xwupa 0,2-0,4, 30161 22-26, B TOM
yucne conu 19- 22.

BapeHo-cosieHo-cylieHasi KyKyMapusi. BapeHo-coleHyl0 KyKyMapHio
0CBOOOX/IAIOT OT M30BITKA Ty3JIyKa U CyIIAT Ha COJIHLE WJIH B CYHIMJIKaX TOYHO
TaKk e, KaK IPECHO-BAPEHYI0 KyKyMapuio. BBIX0JI BapeHO-COJICHO-CYIICHOH
kykymapuu — 13-17% oT maccel HepasnenaHHOro ceipua. [IpoaykT comepxut (B
%): BombI 26-30, Oenka 22-26, xwupa 1,0- 2,0, 30161 40- 43, conu 32-39. Beicokoe
colep:KaHME COJIM  JAelaeT HPOAYKT BecbMa TUTpockonuuHbeIM. Ilpnu
OTHOCUTEIBHON BIAXKHOCTH Bo3ayxa 65-70% u'remnepatype 15-20°C ycroiluus B
XpaHeHHH (paBHOBecHas! BIaKHOCTh 28-30%), a IpH OTHOCHTENBHON BIIAXXKHOCTH
Bo31yxa BeIe 80% OBICTPO OTCHIPEBAET M CKHCAET.

Bce Buasl CymeHbIX MNPOAYKTOB IIOCIE 3aMadyMBaHUS WIM OTMOYKH
WCTOJB3YIOT JUIsl HPUTOTOBIECHHS KYJTMHAPHBIX OJIIO],

KoncepBbl. Hcnonp3yloT CBEXyl0, OXJIOKICHHYIO MIH MOPOXXKEHYIO
Kykymapuio. ToiarenbHO pasJelblBaroT, MOIOT; 000y0uky Tena 60 MUH Bapsr B
2%-HoM conssHOM pacTtBope. IIpoMBIBalOT B TEINION BOJE U MOPLHHOHUPYIOT HA
MOJIOCKH, KOTOpBIE OO0XXapuBalOT B pacTUTeNbHOM Macie mpu 150-170°C.
OxnaXJeHHYI0 O00XKapeHHYI0 KyKymapuio (62%) cMemuBaloT C 00>KapeHHBIMU
MOPKOBBIO (24%) n nmykoMm (14%). [IpurotoBneHHbIi Qapm yKIaabpIBalOT B OaHKH
(70%) u 3anuBatoT ToMaTHBIM coycoM (30%), MPUTOTOBIEHHBIM IO YTBEPKACHHON
peuentype. Crepunuzytot npu 112°C.

BxycoBble KkauecTBa KOHCEPBOB OYEHb BBICOKHE, W OHHU MOJB3YIOTCS
OonbpmMM cripocoM y moTpeburens. OgHaKo B ITUX KOHCEpPBaxX MPOSBISIICS
IeeKT — «XJIOMyIIa», NMPUUYMHBI KOTOpOro ObLTH BBIACHEHHI B 1992 romy, Ha

OCHOBaHHMH 4ero Opwia paspaboraHa HoBas TexHoiorus (IlIBuakas, bnmHOB,
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Jonbuuna, 1992).

KopMmoBas myka u3 kykymapuu. Ceipert rpy0o Ipo0sT, BapsT, H3MEIbYaIOT
J0 cocTosiHus (apiia, KOTOPBIH CyHIaT B CYMIMJIKAX, HPUMEHIEMbIX JAJISI CYIIKH
PBIOHBIX OTXOJOB; BBICOKOE coaepkaHue Biaru (82-83%) u XpsmeoOpas3HbIH
XapakTep TKaHEH 3aTPyIHSIOT CYyIIKy. Myka UMeeT KOPUUHEBYIO OKPACKY; BBIXOJ
ee cocraBisaeT 9-10% ot maccel Hepas3nenaHHOW kykymapuu. IIpu 3amaunBanuu B
BoAc MyKka yBenmuuBaercs B oObeMe Ha 180-190% u BoutsiBaet 130-140% Bomsl
(mo macce). B myke comepxurcsa (B %): Bonmel 5-7 , xwupa 2,0-5,7, a30THCTBIX
Bemect 50,2-61,1, B Tom uucie 2-2,6 ¢docdopa (B pacuere Ha P,0s), 3-3,7
kanpius (B pacuere Ha CaO) u 13,0-13,5 yrneBogoB (1o pasHocTH).

B mHactosmiee BpeMs pa3pabaTHIBAIOTCS HOBBIE TEXHOJOTHH 0O0pabOTKU
kykymapuit: «Kykymapus cybonmumannonHoit cymku», «[IpumnpaBa BkycoBas u3
KyKyMapHm», JiedeOHO-IpodriiakTHIeckne HanmuTKy U T.1. (CaBBaTeeBa, Maciosa,
Bononapckuii, 1983; I'onuapenko, I'poccman, 1994; Penuna, Cearko, CononoBa u
ap., 1997; Hlyneruna, bnunos, 3aropognast u ap. 1997; Illyneruna, I'ankuna,

3aropomnas u np., 1997).
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OCHOBHBIE BbIBO/IbI

1. Pa3paborana MeToaUKa KOMIIBIOTEPHOrO aHain3a (OPMbI CIHUKYII
rojotypuii pona Cucumaria, TO3BOJSIONISAS HA CTAaTUCTHUYECKOW OCHOBE
OLIGHHBATh JIOCTOBEPHOCTh PA3JIMYMU IO TaKUM IpH3HAKaM, KaK YAJIUHEHHOCTD,
OIHOCTOPOHHSAS  Y/UIMHEHHOCTb,  PAacWICHEHHOCTb  Kpas, OTHOCHUTEIIbHOE
KoJm4yecTBO oOTBepcTuii. IlpoBepka YyBCTBUTENBHOCTH KO3((UIIMEHTOB NpH
aHAJIN3E CIUKYJ II0Ka3aja, 4TO OHM OoJjiee WIM MEHEe aJeKBAaTHO OTPaXKaroT
ocobeHHOCTH (opMBI cHUKyJ1. BusyanpHO pasnuyaromuecs CIHKYJBl XOPOIIO
pa3nuyaroTcsT W [0 WCIOJB30BAHHBIM  IOKazarensM. TakuM — oOpasom,
mpeiaraeMas HaMH METOIMKAa KOJIMYECTBEHHOI'O aHanu3a (OPMBI CHHUKYI
FOJIOTYpUM JaeT IpuemieMble pe3yibTaTbl U MOXET OKa3aThCsi MOJIE3HOW NpHu
pelIeHIH TAKCOHOMHUYECKUX U MOITYJISIIUOHHBIX 3a/1a4.

2. Tlokazano, uyrto Bun Cucumaria japonica - cOOpPHBIH, W €ro apean
3HAYUTEIHHO YK€, 9eM CUUTANOCH paHee. [[pocMOTp KOJJIEKIIMOHHBIX MaTEepHaIoB
¢ Kypunbckux o-BoB, mpubpexps Kamuatkn 1 KomaHIoOpcknx 0-BOB IOKAa3bIBAeT,
yto 3a C. japonica omnOOYHO TPUHUMAINCH APYTHE BUABI W, TAaKUM 00pa3oM,
C. japonica He IOTHUMAETCS ceBepHee H0KHBIX Kypuibckux 0-BOB.

3. Hamm wuccnenoBanus ToATBepkaaoT aanueie 3.M. bapanosoit (1980),
omnucaBuIed Ba Buaa Kykymapuii ¢ mensha Kamuatku - Cucumaria savelijevae n
C. djakonovi.

4. OmnucaHo TpH HOBBIX BHJa Kykymapuii: Cucumaria conicospermium W3
Anonckoro wmopsa, C. levini u C. okhotensis n3 OXOTCKOTO MOpS.
C. conicospermium OTINYaETCs OT APYTHX MpeaCTaBUTENCH pona GpopMoil ciukym
KOXXKM Tela M HUHTPOBEpPTA, CTPOCHHEM CIIEPMATO30MIIOB M  COCTaBOM
TPUTEPIICHOBBIX THKO3UA0B, C. levini - GHOpPMON CHUKYT KOXH Tejla U HOXEK,
C. okhotensis - psiloM NPU3HAKOB, OTHOCSAIIMMCS K CTPOEHHUIO M OKpacke Teia,
(hopMe rIIOTOYHOTO KOJIbIIa, GOpME U pa3sMepaM CITHKYII.

5. Ha ocHOBe COOCTBEHHBIX M JIMTEPATypHBIX JAHHBIX YTOYHEHO
pacripesiesieHne AaJbHEBOCTOYHBIX KyKyMmapHil. [IpuBeeHO COCTOSIHHE CHIPHEBBIX

pecypcoB KyKyMapuid B pasHbIX palloHax AaJbHEBOCTOUYHBIX MOpeil Poccun.
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6. Ha ocHOBe COOCTBEHHOrO OIBITA W JIMTEPATYPHBIX JAaHHBIX JIaHBI
PEKOMEHIANNNU TI0 IPOBEACHUIO IIpOMbIcia KyKyMapui. [lokazano MHOrooOpasue
CIIOCOOOB HCIIONB30BAaHUSA KyKyMapuil M NpUBeJeHa TEXHOJOTUS INPUTOTOBICHUS

HEKOTOPBIX MOJTy(hadpUKaTOB.
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