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HNPEAUCJIOBHUE

Momnorpadust TOCBAIIEeHA OMMCAHIIO OCHOBHBIX OMOJIOTHYECKUX 0COOEHHOCTEH MOPCKHX €XKEH ce-
MmeiictBa Strongylocentrotidae Poccum, nx BUAOBOTO coCTaBa, pacipe/iesieH s, SKOJIOTHH, MOP(HOJIOTHH 1
M3MEHYHMBOCTH, TIPOIIECCOB Pa3MHOXKEHU U pa3BuTHs. Kpome Toro, B MOHOTpadrio BKIFOUYEHBI MaTepPH-
aJIbl 10 MPAKTUYECKOMY HCITOIb30BAHUIO, TEXHOJIOTHUSIM MepepaboTKH U 0COOSHHOCTSIM ITPOMBICTIa MOP-
CKHX exeil. Mo)KHO Ha/IedaThCs, 4To IpejpiaraemMas paboTta 00JeryuT JaibHEHIIIIE UCCIIEIOBAHNS MOP-
CKHX ekell cemeticTBa Strongylocentrotidae u okakeTcs MMOJIE3HOM MTPH HCIIOTH30BAHIH TTPOMBICTIOBBIX
3amacoB, OXpaHe W BOCTIPOM3BOJCTBE 3TUX IEHHBIX MPOMBICIOBBIX 00BEKTOB, a TaKKe KaK ydeOHoe
mocooOwe IS CTYACHTOB OHOJIOTHIECKUX (haKyJIETETOB.

Mopckne exxu — oHa U3 HanOoIiee IUPOKO PacIipOCTPAHEHHBIX M MACCOBBIX TPYTIIT OECTIO3BOHOYHBIX
TIPUOPEIKHOHN 30HBI CEBEpHON YacTH MHUPOBOTO OKeaHa, HTPAFOIITIX BAYKHYIO POJTb B MOPCKHX DKOCHCTEMAX.
Mopckue exxu cemeiicTa Strongylocentrotidae HCITONB3yIOTCS B Ka9aCcTBE JISTMKATECHBIX MAIIEBHIX MPO-
JTyKTOB, BBICOKO IIEHAIITNXCS HA MHPOBOM PBIHKE, M CHIPHS JUIS TTOyYEeHUS [IEHHBIX ONOIOTHYECKH aK-
THBHBIX BemecTB. KpoMe Toro, MOpcKre ey MPeACTaBIAIoT 0CO0YI0 IEHHOCTH TS PsA/la HAyYHBIX Ha-
MIPaBIICHUH, TAKUX KaK OMOJIOTHS Pa3BUTHS, TUCTOIOTHS U OMOXUMUS, SBIISASACH KIIACCHIECKUM MOJIETTh-
HBIM O00BEKTOM.

HocroBepHas naeHTH(GUKAINS BUI0B MOPCKHX €Xel, 3HaHHE 0COOCHHOCTEW NX pacIpeeNeHns 1
9KOJIOTHH HEOOXOMMBI ITPH PEIICHNH TAaKUX TPOOIeM, KaK ONITUMH3AIIHS IIPOMBICIIA, PAIMOHAITEHOE HC-
TMOJIb30BaHUE TIPUPOTHBIX PECYPCOB ITHUX IIEHHBIX IIPOMBICTIOBBIX BUIOB U UX KYJIFTHBHpOBaHHE. B MoHO-
rpadvu aBTOpaMu MTPHUBEICHBI OPUTHHATbHBIE TAHHBIE (HEe BCTPEYaBIINECS paHee B HAYYHO-TIOMYIISIPHOIN
JTUTEpaType) Mo CHCTEMATHKe, YKOJIOTHH U paclpoOCTPaHEHNI0 MOPCKHX €Xell cemeiicTBa Strongylo-
centrotidae pocCHIICKUX MOpPEH, a TaKKe MMPUBEIICH OPUTHHAIBHBIN TAKCOHOMUYECKUH KITFOU JIJIST OTIpe-
JIeTIeHNsI BUJIOB MOPCKHX eXel cemelicTBa Strongylocentrotidae Poccun. Kpome toro, Monorpadus
WJUTIOCTPUPOBaHA BBICOKOKAYECTBEHHBIMU (POTOTpadusIMU MOPCKUX €XKEW B €CTECTBEHHBIX YCIOBUSIX
WX OOMTaHUSA, YTO JeNIaeT ee MPUBJICKATEIbHON HE TOIBKO IJIS CIIEIHAIMCTOB, HO U JJISl ITMPOKOTO Kpyra
JIIOJIEH, CBA3AHHBIX C MOPEM.

B 1ienom pyxonuck MoHOTpaduu OCTaBISIET XOpOIIee BIIEUATICHUE, HO €CTh PSIJ] 3aMEUaHUi U yTOY-
HEHUH, paCCMOTPEHHBIX HIKE:

1. «Mopckue exu y Kombckoro m-oBa (0CHOBHOM BUA S. droebachiensis) moOBIBalOTCS B OYCHB He-
00JBIIIOM 00BEME — HECKOJIBKO 1eCATKOB TOHH chipua. B 2001 r., manpumep, 1o06srto 30 T. [Tpombimi-
JICHHBIH JIOB TPOBOJUTCS aKBAJIAHTUCTAMHU BCETO OTHOU PBHIOOJIOBEIIKOH (DHPMEI.

B memom, Ha 2001-2002 TT. mpUXOAUTCS MaKCUMaTBHBINA BEUIOB exka y 6eperoB Komsckoro m-oBa 3a
nociennee aecaruieTre. [locue aToro exxeronusie 00beMbl BbUToBa He npesbiinany 10 1. B 2008 Bri1oB
coctasui 200 kr, 2009 roxy — okoJ0 3 TOHH.

2. «O0mIme 3amackl Ha MOJYOCTPOBE HE OTICHUBATIUCH OKOJIO 10 jeT».

910 He coBceM Tak. B 2008—-2010 rr. corpymaukamu [IMHPO coBmecTHO co cnermanuctamu BHUPO
MPOBOJIMIIACH BOJIOJIA3HAS ChEMKa BJIOJIb Bcero nobdepexns Mypmana ot Mbica Cestoit Hoc no
Bapanrep-¢ropaa. OcHOBHOE BHUMaHHE YIIEISUIOCh KAMYaTCKOMY Kpaly, HO IOy THO TaKXKe OLIEHUBAIIIChH
3amachl MOPCKOTO €Xa M MCIIaHJICKOro rpedenika. Pe3ynbraTel CheMOK B HACTOSIIEE BPeMsl HaXOMISATCS
Ha cTaagnn HY6HI/IK3HI/II/I.

3. «B Haugane 1990-x rooB MPOMBICIIOBEIH 3amac MECT HAMOOJIBIIEH KOHIIEHTPAIIIH OB OTIPEICIICH
npuMepHO B 7 ThIC. T. [IprueM, K U3BSTHIO Ha TIEPBOM dTarle 3/1eCh OBUIO PEKOMEHIOBAaHO He Oolee
20% mpompbiciioBoro 3amaca (1,42 TeIC. T), ¢ OCIEAYIOUIeH KOPPEKTUPOBKOH MO pe3yIbTaTaM OIIEHKH
CTEIICHHU BIHMSHUS IIPOMBICIIA HA TIOMYJISIKI0. [IpOMBICIIOBBIE CKOIUICHHS TUNIOTHOCTRIO BbImie 10 3K3./m?
Ha n1youHe 1-16 M ObUTM OOHAPYIKEHBI HA YYaCTKaX C MOBBINICHHOHN THIPOANHAMHUKOMN, TPEUMYIIIECTBEHHO
C )KE€CTKUM BaJTYHHO-TaJICYHBIM 1 CKaJIUCTBIM I'PDYHTOM. MHuorue Y4aCTKH 06CHCZIOBaHHI)IX 3aJINBOB, FY6
u 6YXT C INE€CYaHbIMU U 3aUJICHHBIMU I'PYHTAMU UMEJIU 3HAYUTCIIbHO Oonee HU3KYIO YMCJICHHOCTD €XKa U
OKa3aJIMCh HE NPUTOAHBIMH IJId IIPOMBICJIA.



Ceituac, 1o HaOMIOIEHNSIM CTIEIMAIMCTOB, 3arac B TeX JKe palloHaxX COKpPAaTUIICS MPUMEPHO JI0 5 THIC. T,
YTO CBSI3BIBAIOT C POCTOM IOIMYIISIIIAM KAMYATCKOTO Kpada, 11 KOTOPOr0 MOPCKOH €K — OJJMH U3 UCTOYHH-
KOB ITUIIH, BITPOYEM, TIOKa 3TO Ha ypoBHe npeanonokenuii (b.1. bepentdoiim, 2002, iepc. cooOIeHue )».

OTO0 ABIsAETCS JOBOJIBHO CHOPHBIM MpenmnonoxkenneM. OleHKa 3anacoB MOPCKOTO €Xka B MepBoi
nonoBuHe 1990-X I'T. mpoBOIKIACH BOAOTIA3aMU-TEXHUKAMHU, T. €. TIOAbMH, HE UMEIOIIUMHU CTIEITHATBHO-
ro duonornueckoro oopasoBanusi. Ha ocHOBE X cOOOIIEHNH O IUIOTHOCTH CKOTUICHHI, TITyOHHE U XapaK-
Tepe pachpeesIeHnii MOPCKOTo eXa CrelIMalIuCTaMy AeJalnnuch pacueTsl. Cama MeToiuKa pacyeTa Obuia
HE COBepIlIeHHA. B 4acTHOCTH, OJJTHUM U3 OCHOBHBIX apaMeTPOB ObLT KOA(PPHUIUEHT arperipOBaHHOCTH,
KOTOPBII B3sUTH MO aHAJIOTHH pacueTa bnoMaccsl Bogopocieil. Kak B nanpHelineM noka3ana npakTHKa,
MPUMEHSTh €ro JUJIs pacueTra 3amaca MOPCKOTo exa HelelecooopasHo. B nmepuoyn ¢ 1996 o 2004 rr.
HHUKAaKHX OL[CHOK 3aI1acOB B MOPCKOTO €Ka He TIPOBOJMIIOCH, [IO3TOMY TOBOPHUTH 00 YBEJIIMUEHHH WIIN CHH-
JKEHHMHM 3amaca HEKOPPEKTHO.

Cpenu HaceneHus: 6apeHIIEBOMOPCKOTO pETHOHA YCTaHOBUIIOCH CTOMKOE MHEHHUE, YTO «IIPULIENT Kpad
U BCe chel». DToMy crocoOcTBoBaiM psij myonukanuii B CMU u penopraxkeit Ha TeneBuaeHun. Mc-
CIICZIOBAHMS B CyONUTOPAIbHOM 30HE, TPOBOAMMEIE BoponaszHoi ciayxooi [IMHPO u nayarsie B 2002 1.
Kak snu3oanueckue, a ¢ 2004 1. KpyJIoroguyHble, He BBISIBUIIN KaKUX-THOO CEephe3HBIX U3MEHEHUH B
YHCICHHOCTH MOPCKOTO €Ka KaK B JIOKAJIbHBIX pailoHaX, TaK U BAOJb BCETo MoOepexbs. XOTs MO JIn4-
HBIM HaOJIIOJeHUSAM OBbIJT HEOTHOKPATHO 3aUKCUpOBaH (akT ynoTpeOieHus] KaM4aTCKUM KpaboM Mop-
CKOTO €Xa, HO, IO-BUJJUMOMY, JTaHHBIE CIIy4an CKOPEE BCETO SIBISIOTCS UCKIIOUEHUEM, YEM NTPaBUIIOM.

BenTocuble cremku, BeinonHenHble crienuanuctamu [IMHPO B Gatnanu Ha npoTsKEHUN MOCIEAHNX
JIeT, BBISABHJIM TEHICHIMIO K YMEHBIIEHUIO OMOMAacchl ONpeneiIeHHbIX BUI0OB OeHToca. B wactHoCTH,
OTMEUEHO YMEHbBILIEHHE KOJTMUECTBA UITIOKOKHX, IBYCTBOPYATHIX MOJUTIOCKOB M CUIIYHKYJIHI. B TO ke
BpEMsI BO3pOCIIa B JOHHOM COOOIIECTBE J0JIS MOJIMXET, YTO CBHIETEILCTBYET 00 U3MEHEHUH BHIOBOH
CTPYKTYpbI O€HTOCA, HO HUKaK He 00 YMEHBIICHUH €ro OMOMAacChI.

4. «Ha Konbckom momyoctpoBe mpomsicel S. droebachiensis BeaeTcst TOIBKO BOAOJIA3HBIM CIOCO-
00M, B OCHOBHOM Ha IITyOuHE 110 7—9 M, XOTsI H3BECTHBI IPOCThIE OpyAHs cOOpa MOPCKHX €XKEH C MallbIx
m1youn (Cepedpos, 1997), B TOM 4yHcie JTOBYIIKH, KOTOPBIE MOTYT OBITh HCIIOIB30BAHBI U JIJIsI IPOMBIC-
na riryboxoBoanoro S. pallidus (Llapesa, 1988).

O1eHKH, BHITIOJIHEHHBIE HA OCHOBAaHUH PE3yJIbTaTOB MEPBBIX SKCIIEPUMEHTOB, OKA3AJI1, YTO UCIIONb-
3yst okoJio 20 JIOBYIIEK U OJUH TPaj-CadyoK, pel0aK MOXKET 3a pabouuil AeHb MPU CpPeIHEeH MIIOTHOCTH
CKOIUICHHH €a MPOMBICTIOBBIX Pa3MepoB 5,5 9Kk3./M? 0becriednTh BHUIOB pHMepHO 70 KI, UITH OKOJIO
640 5K3., YTO CPaBHUMO C YaCOBOM MPOU3BOAUTEIBHOCTHIO Bosoasza (okoso 100 kr/4)».

JlaHHbIE SKCTIEPUMEHTAIbHBIE PA0OTHI TPOBOAMIIMCH B HICANBHBIX YCIOBUSIX: OPYAHs JIOBA allpoOu-
POBAIIKCH Ha JIHE, KOTOPOE MPEACTABISLIO COOOM MIOCKYI0 KAMEHHYIO IJTUTY C OTHOCUTEIBHOM BHICOKOH
IIOTHOCTBEO MOPCKOTO exa (5,5 ax3./M?). Ho, kak mokasaa npakTuka, paloHOB € O0OHBIME YCIOBH-
aMu Ha nobepexne bapenuesa mopst oueHb Masio. OCHOBHasI Macca MOPCKOTO €3a CO3J1aeT MPOMBIC-
JIOBbIE KOHLIEHTPAIMX Ha JHE CO CIOKHOIEPECEUCHHBIM PeNbe)OM. DTH CKOILIICHUS] HEBO3MOKHO 00J10-
BUTH HU JIOBYILIKOH, HU TpajioM. [loaToMy pacnpocTpaHeHus JaHHbIE OPYAHs JIOBA HE MOy YHIIH.

5. «B kadyecTBe MPOMBICIOBOTO 00BEKTa MaleBbIi MOpCKO ex Strongylocentrotus pallidus n3Be-
CTeH B SIMOHNH, HO, HECMOTPS Ha BBICOKHE TTOTPEOUTENBCKHUE KaueCcTBa UKPHI (LBET M HAIIOJIHAEMOCTh
MKpBI) B HACTOSIILIEE BPEMSI, TO-BUANMOMY, HE UMEET CIIPOCa Ha SITOHCKOM pbIHKE. C TOUKH 3peHHS SITTOH-
CKHX CHEIMAIUCTOB, BKYC €r0 UKPBI OTIIMYAETCS OT TAKOBOT'O TPATULIMOHHO HCTIOJIb3YEMBIX BUAOB H3-3a
BBICOKOH YKUPHOCTH.

Od4eHb HHTEPECHOE 3aMEUaHUE HacueT KauecTB TOHal, T. K. aJIeBbII MOpcKoil ex bapenieBa Mopst
OTJIIMYAETCS OT 3€JIEHOT0 M0 Ka4eCTBY MKpPbI U OpPraHOJENTHYECKUMHU CBOMCTBAMHU B Xy/IIYIO CTOPOHY.

Kacasicy Bceit MoHOTpaduu B L1eII0M, aBTOPBI IPOSIBIIIN 3HAHUE COBPEMEHHBIX METOI0B UCCIIEI0-
BaHMI, MIPOTY KPYro3opa Mo n30paHHOM TeMe 1 IMOKa3aJii CIOCOOHOCTD K 0000IIEHUIO Pa3HOIIIAaHOBO-
ro marepuaina. Monorpagus A.I. baxxuna u B.I. CrenanoBa Hanucana Ha BBICOKOM NMPO(ecCHOHAb-
HOM YpOBHE, U3JI0KEHA MOCIET0BATENBHO U JOCTYIIHA AJIs1 BOCIIPHUATHSL.

Kanouoam duonocuyeckux Hayk,
H. ¢. nrabopamopuu npubpedicuvix uccireoosanutt @I'VII IMHPO, A.B. Llayxuii



Hawemy Yuumenio, Banepuio Cemenosuuy Jlesuny, noceéswaemcs

Banepuit CemenoBuy JleBun poauics 13 mas 1938 rona B benopyccun. Yuuiics B pa3HbIX HIKOIax
CCCP — ero oren 6611 BOGHHBIM BpauoM. BecHoii 1955 rona, mocie okoHdaHus mrkoiisl B Cumbeporno-
Jie, TOCTYIII pabodnM Ha MeTaJLTyprudeckuii 3aBoj J{HemporeTpoBeka, a B 1956 rogy cran cTyneH-
TOM J{HETPOTIETPOBCKOTO MAITHHOCTPOUTEINHHOTO HHCTUTYTA, KOTOPBIA OKOHYHII C KPACHBIM JTUTIIOMOM
B 1961 roxy no crientmanbHOCTH «TexHomorus cunmukarosy. [lociie okoHYaHus By3a Tpu roga padoTat
MacTepoM U HadaJbHUKOM CMEHBI Ha 3aBoje «ABHacTeksio» B I. KoncrantuHoBe. B romsr yueosr Ba-
JIepuit yBJIEKCs TOJBOIHBIM CIIOPTOM, Y4aCTBOBAJI B TIOJIBOJIHBIX KCHeAuIusAX Ha YepHoM mope, B 1960
roay nojiy4dusi 3BaHUC UHCTPYKTOPA. BepOﬂTHO, 3HAaKOMCTBO C IIOABOJHBIM MUPOM 34CTAaBUJIO €I0 IIPpU-
HSTh PEIIEHUE O NEePeMeHe B CBoel cyan0e. B 1964 roay on nepeesxkaeT B UepHOBIIbI, pabOTaeT KOH-
CTPYKTOPOM Ha MalIMHOCTPOHUTEIHLHOM 3aBOJE, OJJHOBPEMEHHO MOCTYIMAET Ha BeUepHEE OTICICHUE
OMOIOrnuecKoro axkyIbTeTa MECTHOTO YHUBEPCUTETA H PYKOBOJHUT CEKIIUEH MOABOIHOTO CIIOPTa MPH
obnactHoM komuteTe [JJOCAAD.

9 okTs10pst 1965 roma B.C. JIeBuH npuUCTyIIHI K 003aHHOCTSIM CTapIIero jadopaHTa 1abopaTopuu
xuMuH GIopsI U hayHB! MOpsT THXOOKEaHCKOTO MHCTHTYTA OMOJIOTHYECKON XUMHUH 1 CPpa3y OTIIPABUIICS B
SKCTIIeTUITNIO0, KoTopast paboTaina B [lockere. OH cpasy Bomien B KOJUIEKTUB, 3aHATHI MOPCKOW TeMaTH-
koii. B Hauane 1966 rona Banepuii CeMeHOBIY OBLT HA3HAUCH CTAPIITNM HH)KCHEPOM HHCTHUTYTA IO MOP-
CKOMY W TIOABOJHOMY 000opynoBaHuio. OH MHOTO OTZajl cTpouTenbcTBy MOC Kak co3mareis ee BOIo-
JIA3HOU CITy’KOBI 1 OJTMH W3 TeX JIFOACH, KTO co3maBai ocoOyto arMmochepy Ha MDOC. beccmennsrii He-
NITYH Ha €XKEroJHOM «JlHe Mops», MarHuT, npursaruBaronmii Ha MOC 1OJBOTHUKOB U3 Pa3HBIX MECT
Coro3a, AeTaBIINHi UX APY3bsIMH, TOKJIOHHUKaMHU CTaHLIUH. B niepBbIe roisl B ero paboTe TOMUHUPOBAI
MHKeHep. DTo ObLI0 BUJHO MO TEXHUYECKOMY OCHAIICHUIO BOJOIA3HOM CIyKObl, OalHe 1Jis OABO/I-
HBIX HaOJIOACHUH, KOTOPYIO OH YCTaHOBHJI, €ro U300peTEeHUsX, CBA3aHHBIX ¢ paboToil mox Bomoil. 1
OZTHOBPEMEHHO YUHJICs Ha OnoiornyeckoM QakynsreTe JJanpHeBOCTOUHOIO TOCYJapCTBEHHOTO YHUBEP-
CHUTETa, KOTOPBIN OKoHUMI B 1969 roxy. Banepuii CeMeHOBHY OCTaBUII CBOM CJI€] U B CTAHOBJIEHHH TPO-
nuyeckoi temaruky B TUBOX: Ob11 yuacTHUKOM MEPBOTO ISt MHCTUTYTa Tporuyeckoro peiica na HUC
«Axamemuk JImutpuii MenneneeBy», padoTan B dkcrienuiny Ha Kyoe.

B 1971 rony B.C. JleBuH, K TOMy Bp€MEHH aBTOP HECKOJIBKUX N300peTeHNH 1 IyOIMKAIIHi, OBLT TIe-
pEeBeIeH Ha JOJDKHOCTH MIIAJIIIETO HaydHOTO coTpyaHuka. C 3Toro (hopMaIbHOrO MOMEHTA Hadanoch
He OBICTpOE, HO HEYKJIOHHOE MIPEBpaIcHIe HHXEHEPa-TTOABOIHAKA B KPYITHOTO THApoOHoora. B 1976
Oy 3aIIUTHI KaHTUAATCKYIO TUCCepTaIuio, B 1982-M BeINIa B CBET miepBas MoHoTpadus, «JlarbpHe-
BOCTOUHBIHN TpemanT», B 1987 roay cTajn cTapuiuM HAyIHBIM COTPYIHUKOM, B 1989-M 3ammTuil 1oKTOp-
CKyI0 quccepranuto, B 1999 romy nomyunn 3sanue npodeccopa. B 1978 rony Banepuit CemenoBuY yuiesn
13 THXOOKEaHCKOT0 MHCTHTYTa OMooprannyeckoil xumun B IHCTHTYT OMonorun Mops. 3arem 10 et o
paboran Ha Kamuatke, rie B 1992 rogy Bo3rmiaBuil 1a00paToOpUIO MPOMBICIOBBIX OSCIIO3BOHOUHBIX U
Bojopocieil Kamuarckoro otnenenus TUHPO, a BnociencTsun paboTan BeAyIUM HayYHBIM COTPYI-
HUKOM Jlaboparopuu OuopecypcoB menbdha KamuatHUPO. B 2002 rogy oH BepHyicst Ha paboTy B
TUBOX. Cpasy Hamien 31ech CBOE MECTO KaK BBICOKOKBAJIM(UIIMPOBAHHBIN THAPOOUOIIOT, KOHCYJIBTaHT
XUMHKOB, OTBETCTBEHHBIH 32 pabOTy ¢ YCIOKHHUBIIIEHCS TOKYMEHTaIlMel Ha mpaBo padoTaTh Ha MOpE C
MOPCKHMH OpraHu3MaMu, JIeKTop OTaeneHust 0moopraHNIeCcKoi XUMHIH U OnoTexHomoruu. OH ObLT yIu-
BUTEJBHO 100p 1 OT3hIBUMB. [locmeanne roapl Tsokeno 6os1esn, Ho 00 3TOM 3HAIH TOIBKO caMble OIH3-
KM€ JIIOU. A BCE OCTaJIbHBIE CYUTAIH, YTO OH SIBIISIETCS 00Pa3IOM 310POBbs, BCEraa OyIeT psSaoM C
Hamu. B cnimcke Hayunsix padot B.C. JleBuna Gonee 160 myOnukanuii, cpein KOTOPHIX CEMb KHUT, B
IIATHU U3 KOTOPBIX OH ABJIACTCA €AUHCTBCHHBIM aBTOPOM, U YETBIPHAAIATh I/I306peTeHI/Iﬁ — SPKOC MMoa-
TBEPIKICHUE XOPOIIel HHXEHEPHOH MOATOTOBKU UX aBTOpA.

Wmenno Banepuii CemenoBnd JIeBUH BIIOXHOBIII HAC K HAITMCAHUIO JAHHOUW KHUTH U SIBJISIJICS €€ OT-
BETCTBEHHBIM PEIAKTOPOM, 32 YTO MBI eMy Oe3MepHO OjaronapHsbl.

A.I" Baosrcun
B.I' Cmenanos



BBEJEHHUE

[TpaBunbHBIE MOpCKHUE €1 ceMelicTBa Strongylocentrotidae — oxHa U3 HanboJee MUPOKO PACIPO-
CTPAaHEHHBIX U MACCOBBIX I'PYIII OECIIO3BOHOYHBIX IPUOPEKHOM 30HBI CEBEPHOI YacTu MUPOBOTO OKe-
aHa, UTPAOIUX BAXXHYIO POJIb B MOPCKUX dKocucTeMax. OHU SBISIOTCS 00BEKTOM IMUTAHHUSI MHOTHUX
npUOPEKHBIX PbIO, OMapoB, KpaboB, MOpcKUX 3Be3 [, ntull (Himmelmann, Steele, 1971) u xanaunos (Estes
etal., 1978). JlaBHO cTaJ KJIACCUYECKUM ITPUMEP B3aUMOOTHOIIIEHHI MOPCKUX €XKEH C KaJlaHAMHU 110 CXEME
XUIHUK—KepTBa. Jloka3aHo, 4TO CTEIICHb B3aUMOOTHOIICHUI MEX/Ty HUMH SIBJISICTCS KITFOUEBBIM MO-
MEHTOM, OTIPEJIEISIOIINM CTPYKTYpY NpuOpexHbIx coodmects (McLean, 1962; North, 1965; Ebert, 1968;
Lowry, Pears, 1973; Estes, Palmisano, 1974; Simenstad, Estes, Kenyon, 1978; Estes, Smith, Palmisano,
1978). XunHu4yecTBo KajlaHa, IPEKIE BCEro, BRIPAXKALSTCS B ITPOIIECcax ASTPaIalliy TOCEICHUI MOP-CKUX
eXell — CHIDKEHHU OMOMAcCChI, TUIOTHOCTHU M Pa3MepoB exeil Ha menkoBosbe (Lowry, Pears, 1973; Estes,
Palmisano, 1974; Estes, Smith, Palmisano, 1978; OurypkoB u 1ip., 1989). B cBoto ouepenb, MOLTHOE BIIHSI-
HUE NAaCTHOBI MOPCKUX €XKEeH Ha COOOIECTBA MAKPO(PHUTOB SBISIETCS CYThIO MEXaHU3Ma, PETYIIUPYOIIETO
CTPYKTYpY U 00WIIAEe BOJIOPOCICBOTO TIOKPOBA U, B KOHEYHOM MTOTe, IIPHUOPEIKHOTO COOOIIECTBA B IISJIOM.

3HaHME OCHOBHBIX IKOJIOTHYECKUX XapaKTEPUCTUK MOPCKUX €Kell, 3aKOHOMEPHOCTEH UX pacIipe/ie-
JICHUSI, @ TAK)KE YMEHHE ONPEACIISATh UX BUIOBOW M Pa3MEPHBIN COCTAB B PaIlOHE XUIIHUKA 10 CKEJIeT-
HBIM 0CTaTKaM, HEOOXOIMMBI JJIs1 OIICHKH KOPMOBBIX 3aI1aCOB MOPCKHX €IKEH 1 ONPEICICHUS POJIU KaXK-
JIOTO BUJIa B TUTAHUU XUITHUKOB. Takas nHpopMaIs Mo3BOJISIeT IPOrHO3UPOBATH YHCICHHOCTh XUIIIHU-
KOB M BO3MOYKHBIC U3MEHEHUS B MPUOPEIKHBIX COOOIIECTBAX.

HecmMotpst Ha OoJbIIIOE KOTHYECTBO PabOT, KACAIOLIUXCS CUCTEMATHKH ATOW TPYIIIbI, paboTaroIme
C HEH CIEIUAMCThI CTaJKUBAIOTCS CO 3HAUYNUTEIBHBIMU TPYJIHOCTSIMU B HJICHTU(UKAIIUU BUJIOB, 00YyC-
JIOBJICHHBIMU OOJIBIIIUM JIMANIa30HOM BHYTPUBUIOBON H3MEHUMBOCTH MOPCKUX exeil. MHorue Mmopdo-
JIOTUYECKUE TIPU3HAKH, UCIIOJIb3yEMbIe B KAYECTBE TAKCOHOMHUYECKUX KPUTEPUEB, YACTUIHO WIIH T10JI-
HOCTBIO MEPEKPBIBAOTCS y ONMM3KUX BUIOB (/bsikoHOB, 1946). [IpakTHUeCKH BO BCEX TAKCOHOMUYEC-
KHX paboTax, KacarluXcsl ITUX JKUBOTHBIX, 00CYX/IaeTCsd M3MEHYMBOCTh CUCTEMATHUSCKH BaKHBIX
MOP(}OIIOTHYECKUX CTPYKTYP. B TO ke BpeMs 1moka3aHO HaJTU4UE CBSA3H MEXITy MOP(HOIOTUIESCKON 13-
MEHYHMBOCTBHIO U YCIOBUSAMHU CyIIIECTBOBAHUS MOPCKUX exell. COrTacHO TaHHBIM HEKOTOPBIX MUCCIIEIO0-
Bareneli (Dafni, 1980, 1981, 1983; Delmas, Regis 1985), 3arpsi3sHeHne MpruOPEKHBIX BOJ BBI3BAIIO U3Me-
HEHUS B OKPACKe Tella M AaTOJIOTHYEeCKUE JIe(hOpMaIuy MAHITUPS U UTJL.

Jlyist m3y4eHwust Borpoca reorpauueckoi 1 MHAUBHUTyalTbHOW H3MEHUYNBOCTH CTPOHTHIIOIICHTPOTH]]
YacTO UCIIONB3YOT MEPUCTHUYECKUE M CYeTHBIE TIPpU3HaKK Ui U maniups (Jackson, 1912; JIpsikonos, 1946;
Vasseur, 1952; Swan, 1958; u np.).

KonmuecTBo urin B aMOynakpanbHBIX B HHTEpaMOyTaKpaabHBIX PsiaX U KOJTHYECTBO pedep Ha Uriax
SIBIISTFOTCSI BUIOCTICIIM(DUYHBIMU TIPU3HAKAMHU MOP(OJIOTHH HTOJIBHOTO MMOKpoBa. OIHAKO y 0co0el 0THO-
ro BHJIa, OOUTAIONIUX B PA3IMYHBIX OMOTOMAX, 3HAYSHHS ATHX MTPU3HAKOB HEPEIKO MEPEKPHIBAIOTCS C
TaKOBBIMU OJIM3KUX BUAOB. VI3MEHUYMBOCTH KOJMYECTBA UIJ U pedep Ha UINIax 4acTo CTaBWIIA TOJ CO-
MHEHUE MPUTOHOCTh ATUX CUCTHBIX MPU3HAKOB B KAYECTBE IMATHOCTUICCKUX.

Taxk, 4rciIO BUIOB, OTHOCUMBIX K pofy Strongylocentrotus, TOCTOSHHO MeHsieTCs. MoOpTeHCeH
(Mortensen, 1943) HacuuThIBaeT B po/ly 9 BUJIOB M OJMH MOJBH/. B mocienyroiiee Bpemst 00Cyx1aeT-
sl IPUHAAJICKHOCTH K poay B oOmeit cymme 12 Bunos u noasuaos (baxun, 1989a; bapanosa, 1957,
1962, 1973, 1977; dpsixonoB, 1949, 1952, 1958a, 195806; Bazhin, 1998; Jensen, 1974). Monorpaduueckuit
aHallu3 pojia, MPOBEICHHBIA M. Nencen (Jensen, 1974), M03BONHII COKPATUTh KOIUYECTBO BUIOB 0
mectr. OJJHAKO OTCYTCTBHUE Y YKa3aHHOTO aBTOPA HAJEKHBIX MOP(OIOTHISCKUX KPUTEPHUEB JIJIS pa3-
JISIeHUs psijia OJIM3KUX BUJIOB M HEJIOCTATOK MaTepualia U3 apkTuueckux mMopei n CeBepo-3anagHoi
[Manmbrku npuBeIr BO MHOTUX CITydasix K HEBEPHBIM BUIOBBIM OIIPEICICHISIM, OLTHOKaM Ipu MOPQo-
JIOTUYECKOM OITMCAHWUY BHJIOB U BBISIBIICHUH TPAHMUII KX apPEJIOB.

Hawnbonee panHee HaXoXKACHUE IPECTABUTEIS PO/Ia B UICKOMIAEMOM COCTOSIHUHU CJIeJIaHO B HUXKHE-
MEJIOBBIX OTIOKCHUSAX ABCTpaAIIUM, OTKYZA ONTKcaH BUI Strongylocentrotus antiquus Philip, 1965. Onnako
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Baenenne

pOmOBast MPUHAMJIC)KHOCTD 3TOTO BHJa TpeOyeT moaTBepxkaeHus. CoBpeMeHHbIE BHJIBI POJia NU3BECTHBI
¢ wmonieHa. B wactHocty, S. pallidus oOHapyXeH B InoneHOBbIX oTiokeHusx [omnananu (Geys and
Marquet, 1979) u S. droebachiensis nzecten u3 mmonena Anonun (Nisiyama, 1966) u rumonena/mieii-
croueHa EBpomnsl (Mortensen, 1943).

HenpaBunpHoe onpeseneHre BUAOB BIEKIO 32 CO00H MHOTOYHMCICHHBIE OIIMOKH MPU M3YYSHUH
MOPCKHUX MPUOPEKHBIX coodmecTB. YacTo ABa WM TPU BaJUAHBIX BHJA YKa3bIBAJIKNCh B JIUTEPAType
non onHuM HazBaHnueM ([eprorun, MBanos, 1937; Bunorpanosa, 1954; Kysuenos, 1961, 1963; ['onukos,
Asepunies, 1977; Jewett, Feder, 1980; u ap.), B Apyrux ciayvasx OAWH BUJ pacCMaTpUBAIICS KaK J1Ba
camoctositesbHbIX ([Torankun, 1952; TaOyukos, 1974; Cxapnaro, ['onukos, 1982; Jlykun, 1980). Ecre-
CTBEHHO, YTO [TPH U3YYCHUHU OMOJIOTUH, SKOJIOTHUECKUX U TPOAYKLMOHHBIX XapaKTEPHUCTHK, Treorpadu-
YEeCKOr0 pacrlpoCTpPaHEHHs BUAOB YaCTO JIEJIATHUCh OIIMOOUYHBIC BBIBOJBI.

Tak, noaroe Bpemst IpOJOIDKaNach JUCKYCCHS O BAJIMTHOCTH BUAOB S. droebachiensis (O.F. Muller)
u S. pallidus (Sars) (psikonoB, 1946; Vasseur, 1951, 1952; Swan, 1962; Hagstrom, Lonning, 1967), a
takxke o S. pulchellus A. Agassiz et Clark u S. intermedius (A. Agassiz) ([IpsikonoB, 1938, 1949, 1958a,
195806; Mortensen, 1943; bapanosa, 1957, 1962, 1971; Jensen, 1974; ®anees, Usun, 1985). Kitaccuueckum
IPUMEPOM HEMTPABUIBHOTO OMPEENICHHS MOTYT CIYXXHTh JUINTEILHOE BpeMs MpoBoauBIInecs B berom
MOpE UCCJICJIOBaHUSI MOPCKOTO €Xa, onpeesieHHoro Kak S. droebachiensis (Llopweirun, 1926; Kynepc-
kuii, 1963; Kaypman, 1977; Haymos, Onenes, 1981; u ap.), B TO BpeMs Kak B JeicTBUTEIbLHOCTHU B be-
JIOM MOpe MPaKTHYECKH BO BCEX paiioHax oOUTaeT OJuH UG S. pallidus.

Mopckue exu Bce OoJIbIIIe MPUBIEKAaOT BHUMaHHE PhIO0X03HCTBEHHBIX OpraHn3aluii. 3a pyoexoM
MOpCKHe exH cemeiictBa Strongylocentrotidae sBIsIOTCS 00BEKTOM MHTEHCUBHOTO TIpoMbIicia. OHU
UCTIONIB3YIOTCS JUISl U3TOTOBIICHHS IEITMKATECHBIX MUIIEBBIX MPOLYKTOB, BEICOKO LIEHSIIMXCSI HA MUPOBOM
PBIHKE, U B KQ4€CTBE CBIPbS AJIS MOJTyYeHHsI IEHHBIX OMOJIOTMYECKH aKTUBHBIX BellecTB. B mocienunee
BpEeMsI aKTUBHU3ALMSI POMBICIIa MOPCKUX exkell Habmogaercs u B Poccun. JloctoBepHas uaeHTH(HKa-
1S BUZIOB MOPCKHUX €Keil, 3HaHuE 0COOEHHOCTEH MX pacipeeeHust 1 9KOJIOTHH HEOOXOAMMBI IIPH pe-
HICHUH TaKUX IPOOJIEM KaK ONTHMH3aLHUs IPOMBICIIA, pallMOHAIBHOE HCIIOIb30BaHNE IPUPOHBIX Pecyp-
COB LIEHHBIX MPOMBICIIOBBIX BUJIOB U UX KYJIbTHBHPOBaHHE.

OTH )KUBOTHBIE MPEJCTABISIOT 0CO0YI0 EHHOCTD AJIS psija HayYHBIX HANMpaBlIEeHUH, TAKHX Kak
OHMOJIOTHS Pa3BUTHSA, TUCTOIOTHS U OMOXUMHUS, SIBIISIACH KIACCUYECKUM MOJCIBHBIM OOBEKTOM. YiKe
Oonee IBYX IECATHIIETHH MOpPCKHE €XH cemeiicTBa Strongylocentrotidae ciyxkar oObekTOM
uccien0BaHui o MonekyiapHoi gpuiorennu (Tarapenko, [lonrapayc, 1993; Biermann, 1998; Biermann
et al., 2004; Hall et al., 1980; Lee, 2003; Thomas, Maa, Wilson, 1989; Vawter, Brown, 1986).

Monorpadus mocsiieHa onMcaHui0 OCHOBHBIX OMOJIOTHYECKMX OCOOCHHOCTEH MOPCKUX €3Keil ce-
meiictBa Strongylocentrotidae Poccun, nx BUgoBoro cocrasa, pacrnpeneneHus, MOp(oJorul U U3MEH-
YUBOCTH, IPOLIECCOB Pa3MHOKEHHS M pa3BUTHsL, SKoIoruu. Kpome Toro, B MOHOTpaduio BKIIOYECHBI Ma-
TEpUabl O MPaAKTHYECKOMY HCIIOIb30BAHHIO, TEXHOJIIOTHSIM NepepadOTKU U 0COOCHHOCTSIM ITPOMBICIIA
MOPCKHX €Xel. ABTOPBI HaJICIOTCS, YTO Mpesiaraemasi paboTta 00JeryuT JalbHEHIINe HCCIeJOBaHuUs
MOPCKHX exel cemelicTBa Strongylocentrotidae u okaxeTcs HOJIE3HOM IPU UCTIONB30BAHUN IPOMBICIIO-
BBIX 3aI1acOB, OXPaHe ¥ BOCHPOM3BOJCTBE 3TUX LIEHHBIX IPOMBICIOBBIX 00BEKTOB, a TAKXKE KaK yueo-
HOE TIocoOue I CTYACHTOB OMOIOTHYECKUX (PaKyIbTETOB.

ABTOPBI IPUHOCSAT OJ1arofapHOCTH BCEM ITOMOTABIIMM UM NpH padoTe Haj KHUrod. Ocobyro npu-
3HATENBHOCTH X0Tenoch 0bl BbipazuTh H.I1. Canamsn u K.3. Canamsa (KO TUI" IBO PAH), dupky
opuecy (Dirk Schories, Institute of Aquatic Ecology, Germany), A.K. Knutuny (CaxHUPO),
E.H. [po6s3uny (TUHPO-LlenTp) 3a npenocTaBieHue OpUrHHAIBHBIX (poTorpaduii. ABTOpPHI TaKKe
BbIpakatoT OnaromapHocTh peueHsentam: a.0.H. F0.I1. dpsxoBy (OI'YII KamuatHUPO), 1.6.1. A.H.
MuponoBy (Mucturyt okeanonoruu PAH), T.b. Mopososy (®I'YII KamuarHUPO), n.6.1. H.W. Ha-
ymenko (®I'VII KamuarHUPO), k.6.1. A.B. Hlankomy (PI'YII ITMHPO), B3sBIIMM Ha cebs Tpya
IPOYECTb PYKOIIUCH U CHIENATh PsiJl ICHHBIX YTOUHEHUH.



I'TABA 1. MOP®OJIOT'USA U CUCTEMATUKA

OcobenHocTn MOpQOIOTUN MOPCKUX eXel cemeiicTBa Strongylocentrotidae B HacTosiee BpeMst
M3y4YeHBI JOBOJIHHO MOAPOOHO M OCBEIIEHBI B psijie y4eOHBIX TOCOOMH U HayuHBIX IMyOnukanuii (Jpsko-
HOB, 1923, 1933, 1938, 1949; Mortensen, 1943; Crpenkos, 1946; Hyman, 1955; Jensen, 1974; bapanosa,
1974, 1977; Horens, 1981; MBaHoB u ap., 1985; baxun, 1987, 1989a, 1995; Jlepun, Kopookos, 2003; u
MH. 1p.). BMecTe ¢ TeM, oueBHHA HEOOXOAMMOCTh JETAIBHOTO aHAJIM3a BHYTPEHHEH OpraHu3alun
JKUBOTHBIX, TTO3BOJISIOLIETO BBIICIUTD sl KAYECTBEHHBIX MPU3HAKOB, HA OCHOBE KOTOPBIX OCYIIECTB-
nsieTcs pa3paboTKa CHCTEMbl MOPCKHX €XKel 9TOro poja.

Jnist ynpouieHus: MIOHUMaHHS TEKCTa HIDKE IPUBOIUTCA HEOOIBIIONH TEPMUHOIOTUIECKHUI CIIOBaph.

Abopanvuas cmopona nanyups — BEPXHsIsI CTOPOHA MMAHIUPS C HaXOsIIeiicsa Ha Hell anmMKaJIbHON
CHUCTEMOM.

Ambumyc — HamboIee MUPOKasi B TOPU3OHTAIILHOM CEUECHHH YacTh aHLUPAL.

AmbOyrakpsl — NATH CETMEHTOB MAaHLIUPS, COOTBETCTBYIOIINUX paJUalbHbIM BOJHBIM KaHAJIaM.
Kaxniplif cerMeHT COCTOUT U3 ABYX PsIIOB aMOyJIaKpajdbHBIX MIIACTHHOK, TAHYIIUXCS OT aluKaJIbHON
CHUCTEMBI JI0 TIEpUCTOMA.

Anuxanvnas cucmema (anuxaivhoe noie, ePUUNHbIL WUMOK) — KOMIUIEKC TIACTHHOK, COCTO-
SLIAN U3 CIIMBILMXCS BOGAWHO IMSTH TEHUTAJIBHBIX IUTACTHHOK U MSITH MEHEe KPYMHBIX OKYJISIPHBIX IJ1ac-
TUHOK. [1o mepudeprnn anukanbHOTO MOJIS PACTIONOKEHBI YeThIPE T€HUTATbHBIE TOPHI.

basuxoponanvuvie nracmunky — TUIACTHHKH, OKPYKAIOIIUE IEPUCTOMANIbHYI0 MEMOpaHy, 3aKpbl-
BAIOMIYIO [IEPUCTOM.

T'enumanvnas nracmunka — TIACTUHKA, UMEIOIIAS TCHUTAIBHYIO IOPY (OTBEPCTHE B TC€HUTAIIb-
HOU TJIACTHHKE, Yepe3 KOTOPOE OTKPHIBAETCS MPOTOKA FTeHUTATBHOM KENe3bl).

Humepambynaxpvl — TATH YepeAYyIOIMXCS ¢ aMOyJIaKpaMH CErMEHTOB, IPOCTHUPAIOIINXCS OT
anMKaIbHON CUCTEMBI K IEPUCTOMY.

Maopenopum — TUIaCTHHKA B IIpeJeiaX anuKajibHOH CUCTEMBI, IPOHU3aHHAS MEJIKUMH TIOpPaMHu,
Yyepe3 KOTopble aMOyaKpajibHas CHCTEMa COOOIIAETCs ¢ HApy>KHOM Cpeioi.

Oxynapuas niacmunka — TUIACTUHKA allMKaIbHOM CUCTEMBbI, MMEIOIas OKYJISIpHYIO 1opy (OTBep-
CTHE AJISl MPOXOXKACHUS TEPMUHAIBHOTO OTPOCTKA PaJUaIbHOTO KaHAJIa).

Opanvhas cmopona nanyupsi — oOpalleHHasi K TPYHTY CTOpOHA aHIMPsl, Ha KOTOPOH HAXOIUTCS POT.

Ilepunpoxm — OTBepCTUE B MAHLUPE, 3aTAHYTOE KOKULEH, coAeprKallel MeJIKrue TIaCTHHKH.
B nenrpe nepunpokTa pacrnonokeHo aHaJbHOe OTBEPCTHE.

Tlepucmom — Kpy1iioe WM ISTUYTOIBHOE OTBEPCTHE HA HIKHEH CTOPOHE MaHIHPsl, OKPBITOE T1e-
pHCTOMAJIBHON MeMOpaHoii.

1.1. OcHoBHBIe MOp(doaorHYecKre 0COOEHHOCTH

Buewnsa mopghonozua. dopma tena Mopckux exell cemeiictBa Strongylocentrotidae kynoiaoo0-
pasHas uiu nonycdepuueckas. BHyTpeHHHE OpraHbl 3TUX KHUBOTHBIX 3aKJIIOYCHBI B TBEPABIH H3BECTKO-
BBl MAHIUPh, KOTOPBII COCTOUT U3 MHOKECTBA MJIACTUHOK, KECTKO COCAMHEHHBIX Mex 1y coOoi. [Tna-
CTHHKH MaHIUps pacnoaratorcs 20-10 MepuaMOHaTbHBIMU PSIaMHU, YePEeaysCh: 5 MapHbIX HHTepamMOy-
JaKpaJbHBIX (MEXpaaualbHbIX) U 5 MapHbIX aMOynakpaibHbIX (panuanbHeix) (puc. 1.1.1). Ha amOy-
JIAKPaJbHBIX IJIACTHHKAX UMEIOTCS MEJIKHEe OTBepCcTH (aMOyaKkpaabHbIE TOPHI), PACTIONOKESHHBIE T1a-
pamu. M3 aTix nmop 6epyT Hauano aMOyaaKpaibHbIE HOXKKH — TOHKHE 3JIAaCTUYHBIE [TOJIble TPYOKH, 3a-
KaHYMBAIOLIMECs PUCACHIBATEIbHBIM AUCKOM. HOXKH MCIIONB3YIOTCS [UIsl IEpEIBUKEHHS, YyBCTBU-
TEJILHOTO BOCTIPUATHUS U MAHUIYISIUK 00bekTaMu. CHapy»Xu MaHIMPb TOKPBIT TOHKUM CJI0E€M MTUTMEH-
TUPOBAHHOTO 3nuTenusi. OKpacka y pa3HbIX BUIOB, & MHOTZA U B IPEieax OJHOTO BUa, 3HAUUTEIHHO
BapbUpYyeT.
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I'maBa 1. Mopdosorus u cuctemMaTiuka

Teno MOpCKHX eXel MOJKHO TIO/Ipa3ieIuTh Ha JIBE MONTyc(ephl: OpalibHYI0, B LIEHTPE KOTOPOH pac-
nojiaraercst OOpaIieHHbIN K cyOcTpary poT, ¥ IPOTHBOIIOIOKHY — a00palibHYI0, HA KOTOPOW Haxo-
JIUTCS] aHaJbHOE OTBEPCTHE.

Ha opanbHO#1 cTOpoHE BOKPYT pOTOBOTO OTBEPCTHS 000C00JIEHO EPUCTOMABHOE TT0JIE (IEPUCTOM),
3aHMMalollee 3HAUYUTENbHYIO YacTh HIKHEH CTOPOHBI. B Koke rmepucToma 13 CKeJIEeTHBIX AJIEMEHTOB
COXPAHSIOTCS TONBKO AECITh OBAJbHBIX IJIACTUHOK, CIIYKAIlUX OMOPOMH JAJISl OKOJIOPOTOBBIX amOyiia-
KpaJIbHBIX HOXKEK, JIeKaluX B paanycax. [lepucromanbHas MmemMOpaHa sIBIsieTCS TaKKe OMOpPOH st
MHOTOYHCIICHHBIX MEAULEIUISIPUi (cM. HIKke). [locineaHne ocTaBisiioT CBOOOJHBIM MOPIIMHUCTBIHN Kpai
MeMOpaHbl, HEMOCPEACTBEHHO MPUJIETAIOMINN K POTOBOMY OTBEPCTHIO — OKOJIOPOTOBOM BaJIMK KOXKH.
Haxkoner, mo kpato nepucroma (B HHTEppaanycax) CUAST MATh ap HAPYKHBIX jKaOp B BHUJE Pa3BETB-
JICHHBIX PEIIEeTYaThIX OTPOCTKOB. VX MOIOCTh HEMOCPEACTBEHHO MEPEXOANUT B NepupapruHTreanbHbIi
CHHYC.

Ha aGopanbpHOM NoIOCE CIUTONIHOTO MaHIUPS JIMIIEHa OKOJI0aHaIbHAst 001acTh (epunpokT). B koxe
NEPUIPOKTa pa30OpOcaHbl MHOTOYHCIICHHBIC N3BECTKOBBIC TNIACTUHKU. AHAJIILHOE OTBEPCTHE pa3Melia-
€TCs Ha alMKaJIbHOM Tojie U3 10-TH MIIaCTHHOK — MSTH TeHUTABHBIX, YEPEAYIOLUINXCS C MATHIO OKY-
nsipHbIMU (puc. 1.1.2). 'eHuTanbHBIC MIACTUHKY MPOHMU3AHBI MTOJIOBBIMH TIOPAMH, Y€pe3 KOTOpbIE MpU
HEpPEeCTe BHICBOOOKAAIOTCS SUIEKIETKH WK criepma. OHa U3 TeHUTATBHBIX MJIACTUHOK HECET TaKKe
MaJIpETIOPUT — MPOHU3AHHYIO OTBEPCTHIMH IUIACTHHKY, CBS3BIBAIOILYIO aMOYJaKpajJbHYIO CHCTEMY C
Hapy>kHOU Bonoi. OKyssipHbIe (TJIa3HbIC) TUIACTHHKH (HAa3BaHHBIE TaK, HOTOMY YTO KOTAa-TO JyMaJlH,
YTO OHH COJIEPKAT CBETOUYBCTBUTEIBHBIE OPraHbl) NepOoprupoBaHbl €IMHCTBEHHBIM OTBEPCTHEM, Ue-
pe3 KoTopoe MPOXOAUT aMOysakpajibHas HOXKKa. B mporecce pocra Teaa MOPCKOTO €Xa HOBBIC Ijlac-

Puc. 1.1.1. BHemnee cTpoeHue MOpCKoro exa pona Strongylocentrotus. A — Buj cBepXy (¢ abopanbHON CTOPOHBI),
b — Byt cHU3Y (¢ OpanmbHOM CTOPOHBI): | — KoXka MePUCTOMATBHOTO TOJIS, 2 — MEPUCTOMAIIbHBIC aMOyIaKpabHbIC
HOYKKH, 3 — OKOJIOPOTOBOM BaJIMK, 4 — POTOBOE OTBEPCTHE C BEICOBBIBAIOIITMMHUCS 3y0aMu ApucToTeneBa hoHaps,
5 — aMOyakpagbHbIC HOXKH, 6 — OyTOpKH, 7 — UIJIBI

Puc. 1.1.2. AnmkanbpHOE TI0JIe MOPCKOTO eXa pona Strongylocentrotus (no: iBanoB u ap., 1981): 1 — muractunka
MIEPHUITPOKTA, 2 — TIIa3Hasl IUIACTUHKA, 3 — TIa3Hasi Mopa, 4 — aHaJIbHOE OTBEPCTHE, 5 — I0JI0BAs INIACTHHKA, 6 —
I0JIOBAs IOpa, 7 — MaIPEropoBasi INIACTHHKA
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A.T". baxun, B.I'. Crerranos Mopckue exu cemeiictBa Strongylocentrotidae mopeit Poccun

TUHKHU HaICTPaMBAIOTCS [0 HAPYKHOMY Kparo OKYJISIpHOU IIIACTUHKH, ¥ Pa3iIMdHasi CKOPOCTh POCTa IIa-
CTHHOK, PacTYyLINX MEXK]y allMKaJbHOH CUCTEMOH B PTOM, oTpeessieT popMy MaHIHPSL.

[ToBepXHOCTH TAHLIUPS TTOKPBITA MHOYKECTBOM OYyTOPKOB — KPYITHBIX MIEPBUYHBIX U 00JI€€ MEITKUX
BTOPHYHBIX, PACIIONIOKEHHBIX MEPUANOHATIBHBIMH PSIIaMU; | elle 0ojiee MeJIKUX MUIMAPHBIX, pAaBHO-
MEPHO MOKPHIBAIOIINX TOBEPXHOCTD MaHmps (puc. 1.1.3). K nepBUYHBIM 1 BTOPHUHBIM OyTOpKam IMoj-
BIYKHO MPUKPETUIAIOTCS UITIBI COOTBETCTBYIOLINX Pa3MEPOB, @ K MINIMAPHBIM — UIVIBI U MEAULEIUISIPUH.

[epnnennspun pasnuyarorcs o ¢popme, pasmepy u GyHkuun (puc. 1.1.4). OHU COCTOAT U3 HOKKH,
HIeHKHU 1 rooBKH. HoXKa 1 TOJIOBKa YKpEIJICHBI CKEJIETHBIMU 00pa30BaHHUsAMU, HICHKa JKe JIMIIEHA UX,
o0ycnaBiuBast MOJBHKHOCTD TOJIOBKH. [0JIOBKa MeTUIEIISIPUE COCTOUT U3 TPEX MOABMKHBIX CTBOPOK.

Puc. 1.1.3. CxeneTHbIe TUIACTHHKU MOPCKOTO €Ka pofa Strongylocentrotus. A — MHTeppaaraIbHas INIaCTHHKA, b —
TPH paialIbHbIX IUIACTHHOK, B — 01Ha U3 IeCcsATH MepUCTOMAIIbHBIX aMOyJIaKpalibHbIX IUIACTUHOK (110: VIBaHOB 1 1p.,
1981): 1 — mepBuuHBIe OYTOPKH, 2 — BTOPUYHBIEC OyTOPKH, 3 — MHUJIHApHBIC OyTOpPKH, 4 — aMOyIaKpaIbHbIC TOPHI

Puc. 1.1.4. Tlequmemtsipuu Mopckoro exa pona Strongylocentrotus. A — riobudepnast; b — TpuaeHTHas ¢ COMKHY THIMU
cTBOpKaMu; B — tpunenTtHast packpeitast; I’ — odunedansnast; | — tpudmibHas packpbitast; E — tpudmibHas ¢ com-
KHYTBIMHU cTBOpKamH (110: MIBaHOB 1 11p., 1981): 1 — romnoBka, 2 — 1melika, 3 — HOXKKa, 4 — MCTaIbHbIE KOHIIBI CTBOPOK
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I'maBa 1. Mopdosorus u cuctemMaTiuka

ITo gopme rojI0BKU U CTBOPOK MEIUICIUIPUN JACIISATCS Ha 4 THIIA — TPUICHTHBIE (TPeX3yObie), TPU(PIITh-
HbIe (TpUIHUCTHBIC), ouriedanbHbIe (3MeeronoBkie) U rodudepHbie (1apoHocHbIe). CTBOpKH oduiiedhaib-
HBIX U TPHUJICHTHBIX MMEAULEIUISIPUN COCTOSIT U3 JIONACTH 1 0a3abHOM YacTu ¢ anodusoM (puc. 1.1.5). Ha
CTBOPKE II00M(EPHOH MENUIIEIUISIPHU BBIJICIISIFOT 0a3aJIbHYIO YacTh, IISHKY 1 KprodoK (puc. 1.1.6). CTBopku
CaMbIX MEJIKUX TPUDUIBHBIX TISUICIUIIPUN UMEIOT JIeTIeCTKooOpasHyro Gopmy (puc. 1.1.7). [equierns-
PHH CITyKar JUTsl yIaJIeHUs pa3InYHOr0 Mycopa U OTITyTUBaHMS XUIITHUKOB U OPraHu3MOB-00pacTaresiei.
B kauecTBe 3alUTHBIX CTPYKTYP OCOOCHHO aKTUBHBI INIOOU()EPHBIC MEAUIICIUIIPUN; KaX/1ash U3 UX KIISIII-
HEOOPAa3HBIX CTBOPOK HECET aMITYITy C SIJIOM, CMEPTEIIBHBIM IS MEJIKUX KUBOTHBIX. OHU CIIOCOOHBI OT-
MyTUBATh HEXEJIATCJIbHBIC JTUYUHKY U JJOCTaTOYHO 3(PPEKTUBHBI, 4TOOBI M30€KATh HAIAJCHUS JIAXKE
TAKOTO KPYITHOT'O XUIIIHUKA, KAK MOpPCKasl 3Be3/1a.

Wripl 00bIYHO OBIBAIOT JBYX Pa3MEpOB: KPYIHbIC, HIIU [IEPBUYHBIC, PACIIONATAIOTCS HAa OOJIBIINX
TyOepKyJiax, MHOTOYHCIICHHBIC MEJIKHE — Ha MaJIbIX. ¥ OCHOBaHUS KaXKJ[asi UIJIa PaCIIUpPsIeTCS 32 CUeT
KOJIBIICBOTO BajiuKa. Vbl IBUKYTCS MYCKYJIBHBIM BOPOTHUYKOM, CBSI3bIBAFOIIUM OCHOBAHUE UIJIbI CO
CTCKJIOBUIHBIMU TyOepKyaamu. Hrrke BOpOTHUYKA JICHKHUT CIIOW CyXOXKHIINH, U3BECTHBIN KaK «3aluparo-
Ui anmapaT» s o0ecrieueHus: PUKCHpPOBaHUS (3allMpaHus) IOJHATON UMbl Best uiia, 3a UCKIroue-
HUEM TOJIOW BEPIIUHBI, TOKPHITA TOHKUM CJI0eM 3nutenus. Vbl Ha nHTepaMOyiaKpaibHbBIX TUIaCTHH-

0,2 mm

Puc. 1.1.5. Crpoenue ctBopku opunedansaoii (A) u rpuaentrolt (b) neannensipun (opur.): 1 — sionacts, 2 — 0a-
3aJbHAs 4acTh , 3 — anodus

0,2 mm

Puc. 1.1.6. Crpoenue cTopku mobdudepHoii neuueni- — Puc. 1.1.7. CtBopka TpuduasHO#M neuneispun (1o:
pun (opur.): 1 — GazanbHas 4acTh, 2 — meiika, 3 —kprodok ~ VIBaHoB 1 ip., 1981)
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A.T". baxun, B.I'. Crerranos Mopckue exu cemeiictBa Strongylocentrotidae mopeit Poccun

Kax KpyIHee U Ha aMOynakpaibHbIX. Kaskaast uria cocTouT 13 MOPUCTON CEPILICBUHBI M IPOAOIBHBIX
panuaibHO pacXoIsIIMXCs NU3BECTKOBBIX pebep. BricTymnaromue yactu pedep GopMUPYIOT HAPYKHYIO
MOBEPXHOCTH UIIHI (puc. 1.1.8).

CBoeo0Opa3HbIM BUJIOM3MEHEeHHEM U y Strongylocentrotidae siBisirorest chepuun. DTo MEIKUE e1Ba
BUHBIC MPOCTHIM I1a30M 00pa3oBaHus ceprueckoil mim oBanbHOU Gopmbl (puc. 1.1.9). Kaxnoe u3
HUX CHJIUT Ha OYEHb KOPOTKOH HOXKKE, IPUPACTAIOIIEH K COOTBETCTBYIOIEMY OyTOpKY Ha TUIACTHHKE.
Chepuanu CKOHLIEHTPUPOBAHBI HA aMOYIaKpaIbHBIX INIACTHHKAX OKOJIO TIEPUCTOMA IO OOKaM OT MEAH-
AHHOTO 1IBa B HEOOJIBIIOM KosndecTBe (3—6 mT.) B KaxaoM paguyce. CHapy»KH OHU O€ThI TOHKUM
cioeM >nuTtenus. Hanuune y HUX OCHOBaHHUSI HEPBHOT'O KOJIbLIa TOBOPUT B I0JIb3Y X UyBCTBUTEIBHOM
npupoabl. BeposiTHa ux ocsizatenbHast QyHKIMI, HO O HUX TOBOPSIT TaK K€ Kak 00 opraHax paBHOBECHSI.

K ckeneTHbIM 00pa30BaHMsIM MOPCKHUX €KEH TaKyKe OTHOCSATCS CIIUKYJIBI. Tak, Ha nepudepun npu-
COCKH aMOyNaKpajbHON HOKKH JIe)KaT YeThIpe U3BECTKOBBIC IUTACTUHKH TPEYTrobHON (OpMBI € U3pe-
3aHHBIM Hapy>KHbIM KpaeM. Toua IiacTHHKY TpOHU3aHa Maccoi otBepetuil (puc. 1.1.10, 2). Otu muta-
CTHHKH IPUJIETAIOT K 0oJiee TIyOOKO JeKalieMy TaKke aKypHOMY H3BECTKOBOMY Koubity (puc. 1.1.10,
3). B Tomnue cTreHkn HOXEK 3ajeratroT cnukyyibl C-o0pa3Hoil popMbl ¢ KOPOTKMMH pa3BETBICHUSIMH Ha
koHnax (puc. 1.1.10,4; 1.1.11, B). I[logoOHsIe e criukymbl, HO 6e3 pa3zBeTBiaeHui (puc. 1.1.11, A), Haxo-
JSITCSI B TOJILE TOJIOBKU ITOOU(EPHBIX MEANLEIUISIPUI, CTeHKaX aMOyTaKpalbHBIX aMITyIl U KaOepHBIX
MeIkoB. HakoHel, ocoOble N3BECTKOBBIE IEMEHTHI UMEIOTCS B CTEHKAaX KOXKHBIX jKa0p: 9TO MeNKue
YIJIOBAThIE MPOJBIPSABICHHBIC TUIACTHHOYKU C oTpocTkamu (puc. 1.1.11, B).

Anamomus. Iuwesapumenvras cucmema. POToBoe 0TBepCcTUE pacIonaraercs B LeHTpe Oprol-
HOW CTOPOHBI U oOpalieHo K cydctpary. Bo pTy momemaeTcst CI0KHBIH M3BECTKOBBIN JKEBATEIbHBIN
anmapat — apucroTeneB GoHaps (puc. 1.1.12). On umeet ¢popmy naTUrpanHoi nupamusl. Ee Bepim-
Ha HallpaBJieHa BHU3 M TOPYUT U3 POTOBOTO OTBEPCTHSI, OCHOBAHHE jK€ 00PALICHO B MOJIOCTH Tena. [ maB-
HBIE COCTaBHbIE YacTh GoHapsi — MATh MUPAMHUIOK, WIH YEITIOCTEH, BHYTPH KOTOPBIX CBOOOAHO XOIUT
10 OHOMY JUTMHHOMY 3yOy. [Iupamunku pacrnonaokeHsl HHTEppaaAuaIbHO U MPEICTABIISIOT cO00i cpoc-
HIKeCs TIOJ1 YIJIOM JIBE M3BECTKOBBIX IUTacTHHKU. [110B HampaBieH k nepudepun, a U3HYTPU STH ITaCTHH-
KW OTPaHUYMBAIOT KeJI00OK Aiisi 3y0a. boKoBbIe MOBEPXHOCTH MUPAMHUIOK CHAOKEHBI PSAOM MEIKUX
napaielbHbIX PeOPhILIEK — K HUM NPUKPETUISIOTCS MBILILIBI, CBS3bIBAIOIINE BMECTE COCEAHUE MUPaA-
muzku (puc. 1.1.12, A, 5). CokpalieHreM 3THX MBI 00JIeryaeTcsl pOTaIKUBaHUE MUY B KUILICYHUK.

K abopanbHbIM KOHIIAM MUPAMHUIOK IPUPACTAIOT IUIACTHHYATHIC SMTU(HU3BI, KOTOPHIC HAIPABICHBI K
nepudepuu, cpacTaroTcs 10 CepeIuHe U OrPaHUYMBAIOT IIMPOKHHA BbIpe3 B mupamuike (puc. 1.12, 2).
OcnoBanue GoHapsi CBEpXy NPUKPBIBACTCS PaAHaIbHO PACIIONOKEHHBIMU CBOOOAHBIMU JUTMHHBIMU U
Y3KUMHU MJIACTUHKAMH — CKOOKaMH, KOTOPbIE MIPUKPETUISIOTCS] OOKOBBIMH KpasiMH K 3H(H3aM cocen-
HUX MpamMuaoK (puc. 1.1.12, 6). Hakonern, k ckoOkaM cBepXy TECHO MPHJIETAIOT TOHKHE Pa3BOCHHBIC
Ha nepudepryecKux KOHIax Jy>KKu — BUIodkH (puc. 1.1.12, 3). KoHIbI gykek mOCpeCTBOM TOHKHX
MBIIIEYHBIX NMyYKOB CBA3aHbI C OPAJIBHBIMU INIACTUHKAMHU MHTEPPAANYCOB U JAPYT C APYTOM JUIMHHOM

0,3 mm

Puc. 1.1.8. [Tonepeunslii cpe3 MepBUYHON UIIIBI MOPCKOTO €3Ka poja Puc. 1.1.9. Chepuanii Mopckoro exa
Strongylocentrotus (cextop) (opur.): | — npoponbsHbIe pedpa, 2 — cepa- pona Strongylocentrotus (no: Npa-
[EBUHA, 3 — 3y0UnKH HOB 4 Ap., 1981)
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I'maBa 1. Mopdosorus u cuctemMaTiuka

cs3koit (puc. 1.1.13, 14). Kpome Toro, k cepeanne Kaxaon Ty>KKH TPUKPETIIIAETCS MOILIHBIN My40K
Mbii. COBOKYITHOCTh 3TUX MYyYKOB 00pasyeT maTuyroiibayto ¢urypy (puc. 1.1.13, 15). x cokpaie-
HUE BBI3BIBACT OMyCKAaHHE BCETO apuUCTOTeNeBa oHapsI.

JBmxenue 3y00B 00ycIIoBIEHO paboTo cucTeMbl MbIIL. CABUTaHHE OpAIbHBIX KOHIIOB 3yOOB M BbI-
COBBIBaHME UX HAPYXKy NPOU3BOJUTCS AEHCTBHEM MBIIIII-aITyKTOPOB WX IPOTPAKTOPOB, MPUKPETLIEH-
HBIX OJIHUM KOHIIOM K MHTEPPaAHalbHBIM BHYTPEHHUM (OpaJIbHBIM) TJIACTHHKAM MAHIUPS, 8 IPyTUM —
K snu¢u3aM nupaMuiok (puc. 1.1.13, 13). PaznBuranue >xe KOHIIOB 3yOOB U BTATHBAHUE UX BHYTPb OCYIIIe-
CTBJISIETCSI MBIIIIIAMU-a0AyKTOpamMHu (peTpaKTopaMu), NPUKPEINICHHBIMU K OpPajbHBIM, KOHLIAM MTUPaAMH-
JIOK U K aypHKyJaM Ha OpaJIbHBIX IUIACTUHKAX paauycoB (puc. 1.1.13, 12). C kaxa0i nupaMuIKoii cBsizaHa
OJIHA TIapa MBILII KQKIO0H KaTeropuy, T. €. Mbl IMEEM II0 ISITh nap abAyKTOpOB U aJayKTOpOB. AHTaro-
HHCTHUYECKOE ACHCTBHE 3TOM MYyCKYJaTyphl M 00OYyCIIOBIHMBAET KeBaTeIbHOE IeHCTBUE apucToTeneBa (ho-
Hapsi. C BHyTpeHHEW MOBEPXHOCTH (POHAPH MPUKPBIBACTCS] TOHKOW COSTMHUTEILHOTKAHHOW MEMOpaHOH,
OTrpaHUYMBAOLICH OT 001l MONOCTH Tena nepudapuHreaIbHbIA CHHYC.

3yObl peACTaBIAIOT cOO0H U3BECTKOBBIE CTEPKHU, B CEUYCHUU HAIIOMHHAIOIINE TaBPOBYIO OaJKy
1100 HAKOHEUHUK CTpPEbl. 3y0 YCIOBHO JIENUTCS HA TPU YaCTH: TUTIOMYJa (MsITKasi epucTooOpasHas
abopasibHasi 4acTh), CTCPKECHb (3aTBEpAEBIIas CPeIUHHAS YacTh) U KeBaTellbHasl YacTh (OpaibHBIN
KOHEIl, TOKPBITHII KPUCTAJUIM30BaHHBIM U3BECTKOBBIM ciioeM) (puc. 1.1.14). Ha BHyTpeHHel (agakcu-
aJBHOM) CTOPOHE BOJb 3y0a MPOXOAUT Kujlb. [lepBHUUHBIN ckeneT 3y0a BKIIIOUAET MEPBUYHBIC H BTO-
PpUYHBIE TIACTUHBI, IEHTPAIBHYIO U JIATEPATbHYIO MIACTHHYATO-UIIIO-TIPU3MEHHYIO CUCTEMY U OTIOPHBIC
nepembluku (Jensen, 1974).

[To Gpopme 3yOHOM A1IEMEHT, COCTOSIINN U3 IBYX MEPBUYHBIX H IBYX BTOPHUHBIX TJIACTHH, PACTIONIO-
JKEHHBIX CHMMETPHYHO, HAIIOMUHAET TOIYI0 MTUPaMULy UJIM KOHYC C AByMs OTpocTKaMu. Kaxipii 3y0-
HOM 2JeMEeHT Kak Obl HaJleT Ha MpeablAyInii, 00pa3ys BBICOKYIO MIOTHYIO cTonky (puc. 1.1.15).

@)
Puc. 1.1.10. AMOynakpanbHast HOXXKa MOPCKOTO €Ka pojia A |N B
Strongylocentrotus (mo: YIanos u nip., 1981): 1 — npu-
COCKa HOXKH, 2 — U3BECTKOBBIE INTACTUHKU IPUCOCKH, Puc. 1.1.11. Crmkyss! B Tome nodudepHoii neaumen-
3 — M3BECTKOBOE KOJIBIIO MPUCOCKH, 4 — M3BECTKOBBIE  JIIpUH (A), CTEHKH aMOyJIakpaibHOi HOKKH (B) 1 cTen-
CIHKYJIBI B TOJIIIE CTEHKH HOKKU Kax xabp (B) (mo: ViBanos u nip., 1981)

Puc. 1.1.12. ApucroreneB poHapb MOPCKOTO
exa pona Strongylocentrotus. Bun cooky (A)
u cBepxy (B) (c abopanpHoro mosroca) (1io: MBa-
HOB U 1p., 1981): 1—13y0, 2 — smmduser, 3 —
JTy’kKKa, 4 — MUPaMUIKa, 5 — MBIl MEXTY
UpaMHIKaMu, 6 — CKoOKa
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B cTepxHEBOI U KeBaTEIbHON YacTU 3yOHBIC 3JIEMEHTHI TUIOTHO CLHIEMEHTHUPOBAHBI MKy COOO0H U3-
BECTKOBBIMU KPUCTAJUIAMH, YTO MpUIAET 3y0y HEOOXOAMMYIO TBEpAOCTb. [IpH 3TOM Kpasi IepBUUHBIX
TUTACTHH (OPMHUPYIOT adaKCHaIbHYIO (HapyKHYI0) 4acTb 3y0a, JlaTepaibHble Kpasi BTOPUYHBIX IIIac-
TuH (puc. 1.1.16) — agakcuanbpHy0 (BHYTPEHHIOIO) IOBEPXHOCTH 3y0a, a KapUHAIBHBIE OTPOCTKHU BTO-
PHUYHBIX ITACTHH NPH IUIOTHOM HAJIETaHWH IPYT Ha APyTa 00pa3yroT OOKOBBIE CTOpoHBI Kuiis (puc. 1.1.15).
Bo BHyTpeHHel nonocTH 3y0a pacnonoKeHbl TOHKHE H3BECTKOBBIE CTEPKHU EHTPAIBHOH UITIO-TIPU3MEH-
HOH CUCTEMBIL.

3ybaMu COCKaOIMBAIOTCSl BOMOPOCIH ¢ KAMHEH M pa3MeNbaaloTcs BMECTE C JETPUTOM M MEIKHMHU
JKUBOTHBIMH, 3aXBaThIBAEMBIMHU I10 ITyTH.

W3 nentpa apucrorenesa GoHapsi BEIXOAUT TOHKUH OTE KUILICYHHUKA, TIOHIMAIOIIUICS BEPTUKAIb-
HO K a0OpaibHOMY TIOJIFOCY M Ha3bIBAIOIIMICS MUIIEBOI0M. He Jo¥Is 10 anuKaIbHOTO CKeJIeTa, MHIIe-
BO/] TOBOPAUMBAET IPOTUB YaCOBOW CTPEIKH (€CIIM CMOTPETh ¢ a00paNbHOTO MOJI0CA) U, PE3KO PaCIIH-
psisich, mpeBparaeTcs B cpeHioo KUKy (puc. 1.1.17). [Tocneansis oOpasyeT B MOJIOCTH Teja eXka /Ba
noJHbIX 06opora. [1epBhlii, orndas MmoioCcTh TeNa OKOJIO OPAIBLHONW CTEHKH HaHLIUPS MPOTHB 4aCOBON

Puc. 1.1.13. Myckynarypa apucroTtenesa (oHaps 1 opra-
HBI, KOHIIEHTpUPYIOMHUeCs BOKPYT Hero. Bun u3nytpu (1o:
WBanoB u 1p., 1981): 1 — oceBoii KoMIIIeKC, BITAIAFOIIHIA B
OKOJIOTJIOTOYHBIN COCYZl aMOylTaKpaIbHOH CUCTEMBI, 2 —
MUIIEBO, 3 — abopaIbHBIN KPIOUOK 3y0a, 4 — abopais-
HBIN Kpai mupaMuaku (3nuQussl), S — mayxka, 6 — ckoo-
Ka, 7 — WHTEeppagualbHbIe TNIACTUHKU CKOPIYTHI, 8 —
MBIILIEYHBIHN IyYOK, IPOTAHYTHIN MEXIY 1y>KKOU U OpaJib-
HBIM KpaeM CKOPITYTIbI, 9 — aypukyisl, 10 — aMITyiisl am-
OynakpajbHBIX HOKEK, 11 — pannanpHbIi amOymakpaib-
HBIH cocyn, 12 — perpakTopsl 3y6a, 13 — mpoTpakTops
3y0a, 14 — CBSA3KM MEX Ty KOHIIAMU TyXKeK, |5 — MBIIIIIIbI,
COKpAIIIEHHEM KOTOPBIX OITyCKaeTCsI apUCTOTENIEB (POHAPBD,
16 — mmonmeB Mmy3bIpb, CBA3aHHBIHN C OKOJIOIOTOYHBIM KOJTb-
LIEBBIM aMOyJIaKpaJIbHBIM COCYIOM

1 mm

Puc. 1.1.14. 3y6 mopckoro exa pona  Puc. 1.1.15. Cxema pacrnosioxeHus IUIACTHH B 3yOHOM 31eMeHTe (A) u
Strongylocentrotus (Bug cOoky) (opur.):  3yOHBIX a11eMeHTOB B 3y0e (b) (opur.): | — Bropnunbie 3yOHbIE TIIaC-
| — >xeBaTernbHas 4acTh; 2 — CTEP)KHEBAsE ~ THHBI; 2 — IEPBUYHBIC 3yOHBIC IIIACTHHBL; 3 — M3BECTKOBBIC CTEPIK-
4acTh; 3 — IUTIOMYJIa; 4 — KWITh HH [EHTPAJILHOH IITaCTHHYATO-UIJIO-TIPU3MEHHON CHCTEMBI
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CTPEJIKH, MECTaMH B3BIMaeTCsl BOMTHOOOpa3Ho BBepX. OmnucaB MOMHBIN KPYT, CPSAHSS KUIIKA MOTHH-
MaeTcsl BBIIIE U UAET B 0OpaTHOM HalpaBiIeHUH (II0 4aCOBOH CTpeIke, CMOTps ¢ a00paIbHOrO MOJI0-
ca), TaKXkKe ¢ BOJIHOOOpa3HbIMU M3rnbamu. [locie BToporo kpyra cpeaHsisi KMIIKa Pe3KO CYKUBAeTCs U
JlaeT Havajo 3aJHel, 3arubatoreiics Kk abopalbHOMY MOJIIOCY €3Ka U OTKpPbIBaIOIIelics Hapy Ky dKCIICH-

TpUYHO Ha nepumnpokTe (puc. 1.1.2, 4).

Ha npoTspkeHun nepBoro o00opoTa cpeHel KUIIKY K Hell M3HYTPH NpuiieraeT TOHKH KaHal 1o0a-
BOYHOM KUIIKY, win cudoHa (puc. 1.1.17, 7). OH OTXOAUT OT KUIIIKU OKOJIO MHIIEBO/IA U BIIaIa€T CHOBA
B HEe OKOJIO Havajia BTOporo o6opora. CTpoeHHe CTEHOK CH(OHA TaKoe ke, YTO U OCHOBHON KHIIKH, HO

0,5 mm

Puc. 1.1.16. Ctpoenue BTOPUIHOI 3yOHOH MIACTUHBI
(opwur.): 1 — KapuHaATBHBINA OTPOCTOK, 2 — JIaTepabHas
4acTh, 3 — 0a3aibHas CTOPOHA, 4 — KapuHAIbHAS CTO-
pOHA, 5 — BHYTPEHHUH yIroja

Puc. 1.1.17. O0mmii BUI BCKPBITOrO MOPCKOTO €XKa pojia
Strongylocentrotus. A — opanbaas u b — abopanbHas
nostoBHHKH (1o: MBanoB u ap., 1981): 1 — momnoBast xe-
ne3a, 2 — ee MPOTOK, 3 — CpeaHsIs KUILIKA, 4 — 3aaHsIs
KHUIIIKa, 5 — MUIIEBO, 6 — apucToTeseB (JOHAPH C ero
MYCKyJIaTypoH, 7 — cudoH, 8§ — nuribl, 9 — Me3eHTe-
puM KumevHuka, 10 — uHTeppasuanbHble INTACTHHKA
nmaHnups, 11 — amOynakpanbHbIe HOKKH, 12 — aMITyITsl
aMOyJTaKpaIbHBIX HOXEK, 13 — 0ceBOil KOMITIEKC

UL B HEM He OBbIBAET, M €My MPHUITUCHIBACTCS JIbl-
xarenbHas GyHKIHMSA. Bech kumeuyHnk pukcupoBan
B IIOJIOCTH T€Ja COEJUHUTEIbHOTKAaHHBIMU ME3€H-
TepUsIMHU, KOTOPBIE TAHYTCS OT CTEHKHU KHIIKH K ITaH-
LUPIO.

Ambynaxpanvnaa cucmema. Magpenoposas
TUTACTUHKA 3aMBIKAeT HayalbHBIA OTIEN aMOya-
KPaJIbHOM CUCTEMBblI — KaMEHUCTHIN KaHail. Ero
KOHEIl 00pa3yeT MOJIOCTh — aMIlyJly Hermocpe.-
CTBEHHO NoJ MajpenoputoM. OueHb TOHKHH Ka-
MEHHCTBIM KaHal ¢ 0OBI3BECTBICHHBIMU CTEHKA-
MU TIPOXOJUT OT a00PaTBHOTO MOJIOCa OTBECHO K
OpaJIbHOMY PSIIOM C OCEBBIM OpPraHoM, U 00a OHU
OTKPBIBAIOTCS B KOJIBIIEBON OKOJIOTTIOTOYHBIN Ka-
Han (puc. 1.1.13), npunerarommii BIUIOTHYIO K CTEH-
KaM nuIeBosa. B uHTeppannycax oT KoibLeBOIo
KaHasa BbIIAIOTCS HeOObIINE BBIMAYMBAHUS He-
NpaBUIbHON (OPMBI KOPUYHEBOTO IBETa (pHC.
1.1.13, 16), Ha3pIBaIOLIMECS MTOJINEBBIMU ITy3bIps-
MH, OJJHAKO I'y04aToe CTpOeHHE 3TUX 00pa30BaHUH,
HaJINYME B HUX CUCTEMBI JIAKYH U CBSI3b OCIETHUX
C KPOBEHOCHOM CHCTEMOH OTIMYaeT UX OT MOJIH-
€BBIX My3bIpEl MOPCKUX 3B€31 U rojaorypuil. OT
KOJIBLIEBOTO OTXOJAT MATH PajHalIbHbIX KaHAJIOB,
CITyCKAIOIUXCS [I0 apUCTOTENEBY (POHAPIO K Opalib-
HOMY IOJIIOCY, @ 3aT€M MOJHUMAIOIUXCS BAOJb
amMOyJIakpoOB BILIOTH JI0 TIEPUIIPOKTA.

OT paguaibHBIX KaHAJIOB OTXOAST MHOTOUHUC-
JeHHble OOKOBBIE BETOYKH K aMOyJaKpalbHBIM
HOKKaM. DTH BETOUKH CUAST TECHO JAPYT K APYyry
U OTXOJAT, YepeAysCh, IEPIEHIUKYISIPHO K pajn-
albHOMY KaHay. bokoBble KaHaIbIBI KOPOTKUE U
JIOBOJILHO OBICTPO B3AYBarOTCS, MPEBPALIasCh B
amnyny. Kaxxnas ammyna uMeeT TpeyroiabHYIO
¢opmy. bokoBbIe KaHAJIBIIBI BIAAIOT OKOJIO OCHO-
BaHUS TPEYTOJbHUKA MEIMAHHO, U OT HETO )K€, HO
JaTepasibHO, OTXOJAT T€ JBa KaHAJbLA, KOTOPHI-
MU aMIIyJla CBS3bIBAETCS ¢ aMOyJIakpaJbHONH HOXK-
KOM. DT KaHaJbIbl IPOHU3BIBAIOT TOJNILY CTEHKH
Tesna W, COeINHUBILINCH BMECTE, BINBAIOTCS B IO-
JOCTh aMOyJlakpaidbHOM HOXKKH. Kaxknas Hoxka
MPEACTaBISIeT [UIMHHYIO Y3KYIO TPyOOUKY, CrI0Cc00-
HYIO CHJIBHO BBITATHUBATHCS U, HA00OPOT, COKpa-
1IaThCs AEUCTBHEM MOIIHOW MYCKYJIaTyphl B CBO-
uX cTeHKax. Ha koHIle HO)KKM MMeeTcs pacIiupeH-
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Hast yacTh — MPHUCOCKA. Y TpescTaBuTesel cemeiictBa Strongylocentrotidae pa3nuuaroT Tpu THIIA HOXKEK.
BonbumHCTBO M3 HUX — OOBIYHBIC HOXKKH, CITYKaIIUe JIJIs MepeABIKeHUs. BTOpoii THIT HOXKEK pacmo-
JIOKEH B 00JIACTH MepucToMa. JTo Oosee KpyIHble, 4eM 00bIYHO, HOXKKH (puc. 1.1.1, 5), Taxke ¢ npu-
COCKaMH Ha KOHIIaxX, pacrojararoiuecs MonapHo B KaXJIOM paJnyce U UMEIOIINe YyBCTBUTEIbHYIO
¢ynkuuio. TpeTuii T HOXKEK — Ocsi3aTeIbHbIE IIyaliblia, 0€3 MPUCOCKU Ha KOHIIE.

Ilepucemanvuasn (ncesdocemanvuas) cucmema. llepuremManbHas CUCTeMa COCTOUT U3 MATH pa-
JAUAJIbHBIX KaHAJIOB, HO OpPaJIbHOC IEPUTCMAJIbHOC KOJIBIIO OTCYTCTBYCT. }KI/IILKOCTI) HepI/IFCMaHI)HOI\/'I CH-
CTEMBI OIMHAKOBA 10 COCTaBY C JKUAKOCTHIO BTOPUUHOM MOJIOCTH TeJa, COAEPKUT OOJIBIIOE YUCIIO Iie-
JIOMOLIUTOB, a OJIM3KOE PACIIONIOKEHHE STOW CUCTEMbI K HEPBHOHM J]a€T BO3MOXKHOCTh MPEATIOJIOKHUTD,
4YTO OHaA CJIIYKUT HC TOJIBKO OHOpOﬁ JJIsA KpOBeHOCHOI\/'I CHUCTCMbI, HO U JIs1 IMTAaHUS HCPBHBIX TSDKEH U
nmpeaoXpaHCHrd UX OT CAaBJIMBaHNA.

Kpoeenocnas cucmema. Y MOPCKUX €XKell UMEIOTCA [1B€ KOJIBLIEBbIE JIAKYHbl KDOBEHOCHOH cHCTe-
MBI — OpaJjibHas U abopaibHas. OpanbHOE KOJBIO JCKUT MapajuieIbHO aMOyllaKkpaaIbHOMY U HEPBHOMY
KOJIBIIaM M MOCBIJIACT OT ceOsl MATh pajuaibHbIX JaKyH; a00opallbHOE KOJIBLIO, OKpYIKAIOIee 33 JHIO0
KHIIKY, 1aeT MATh HHTepPaIuaIbHBIX JJAKYH K ITOJIOBBIM JKesle3aM. B/1oyb Bcero KMIIeYHHKa, M0 AByM
€ro CTOpPOHaM, IIPOXOJIAT JIBa MPOIOJIBHBIX KHIIEYHBIX KPOBEHOCHBIX CHHYCA, COSAMHAIONINXCS C OpPallb-
HBIM KOJIBIIOM M 00Pa3yIOIIUX BOKPYT KHIIKH OOTaTyio ceTh MOOOYHBIX Pa3BETBICHUH.

Hepenasa cucmema. HepBHas cucrema norpyxesa noj naHiuupb. OKolIopoToBO€ HEPBHOE KOJIBLIO
OpaJIbHOM CHUCTEMBI PACIIOIOKEHO 1M0J] KPOBEHOCHBIM M aMOyNakpanbHbIM KoJblaMu. OHO MOCHUTAET OT
ceOs mATh pagualibHbIX HEPBOB, JOXOISIIINX IO MEPUANAaHaM 0 Ia3HbIX MIACTHHOK, IIe KayKAbIi HEpB
MPOHU3BIBAET IJIACTUHKY U CBSI3aH ¢ HEOONBILUM SIMKOBHIHBIM ITa3koM. HepBHas cuctema exeil mpo-
M3011U1a 32 CYET HKTOAEPMaTIbHOTO TIOKPOBA Tefla M JISKUT Ha JTHE 3ITMHEBpaNIbHBIX nostocteil. Kpome Toro,
uMeroTcst 0osee TITyOOKO PacoioKEeHHbIE THITOHEBpaIbHast 1 ab0palibHast HEPBHBIE CUCTEMBI; IOCIIEAHSS
npecTaBiIeHa HeOOMBIIMM KONBLOM U TSITHIO0 HHTEPPaIiaIbHbIMU TSKAMU, MHHEPBUPYIOLIMMHU TOHAbI.

Ilonosas cucmema. AHaTOMUS PENPOAYKTUBHBIX OPraHOB OTpa)kaeT MATUIYYEBYIO CUMMETPHUIO
JKUBOTHOTO. [IsTh TpO31€BUIHBIX FOHAJ pa3MELIeHbl PAAUAIBHO B LIETOMUYECKOH MOJIOCTH MOPCKOTO
eXa M OTKPBIBAIOTCS HApY’Ky TeHUTAIbHBIMU [TIOpaMH Ha allMKaJIbHBIX TUIACTHHKAX BONM3HK anyca. [Ipu
CO3pEBaHMM OHU CHJIHO Pa3pacTaroTCs U CIUBAIOTCS OCHOBaHHUAMH, nocturas 6—20% ot oOeit mac-
Chl exa. MOpCKHE €KH SBISIOTCS Pa3AeiIbHOMOIBIMU JKUBOTHBIMH, H Y HUX UMEIOTCS JTUOO TSITh SIMYHU-
KOB, JIU0O MATh CEMEHHUKOB. JKee3bl MOT'YT ObITh OKpPAlICHBI B Pa3JInYHbIC LBETAa — OT MOJIOYHO-0e-
JIOTO ¥ IMMOHHO-KEJITOTO JI0 arleIbCHHOBOTO M Oyporo. [ eHnTabHbIe ManuUIbl PacioiIoKeHbl Ha a00-
paJbHOI CTOPOHE TeJla Ha TeHUTAJIBHBIX TNIACTHHKAX. [[0CKOIBKY MOIOBO3PENOCTh JOCTUTAETCS TIOCIIE
Pa3BUTHS OTBEPCTHUH Ha FTeHUTANIBHBIX TUIACTHHKAX (TOHOTIOP), MOYKHO MO BHEITHEMY BHY OTIIMYUTH MO-
JI0/10T0 HEMOJIOBO3PETIOro €3Ka OT B3pOCIIOi 0coou.

1.2. TakcoHOMHYeCKHe MPU3HAKHA

B cucremaruke cemeiicta Strongylocentrotidae TpaaMIIMOHHO HCIIONIB3YIOTCS TAKME TPU3HAKHU KaK
OKpacka MaHIHpPs ¥ UIJ1, KOJTUYECTBO Map MOp, JJIMHA U TONIIMHA UIJI, CTPOCHHUE MEANLEIUISIPHIA, KOIMude-
CTBO IIEPBUYHBIX OYTOPKOB B HHTEPaMOyIaKpaJbHBIX U aMOyJaKpaIbHbBIX PSAax, KOJINYECTBO MPOJOb-
HBIX pebep Ha nepBUYHBIX urax (A. Agassiz, Clark, 1907; [Ipsxonos, 1933; Mortensen, 1943; Vasseur,
1951, 1952; bapanosa, 1957; Swan, 1962), oTHOCUTENbHAs IUPUHA AIIUKAILHOTO TOJIsI, COOTHOIIICHUE
HIMPHUHBI IOPOBOM M HHTEPIIOPOBOM yacTeil manuups, popma chepunues (psxonos, 1946, 1949, 1958a,
19586; bapanosa, 1957, 1977), dbopma nepBUYHBIX OyropKoB, MOP(OIOTHS NEPBUYHBIX U BTOPUYHBIX
3yOHBIX TactuH (Jensen, 1974). Y GoibIIMHCTBA HCCIIEIOBAHHBIX BUOB OOLIHME TPOIOPLUH UIJI 3HAYH-
TEJIBHO BapbUPYIOT B 3aBUCUMOCTHU OT INIyOWHBI OOUTaHHSI M pa3Mepa >KUBOTHBIX. Tak, Ui KPYIHBIX
ocobeit S. polyacanthus, oOuTaOIIMX HA MEIKOBOAbE, XapAKTEPHO HAJTMYHUE TOJCTHIX U KOPOTKUX UIII,
a B NIyOOKOBOJIHBIX ITOCEJICHUSIX MPE00IaialoT >KUBOTHBIC C JTMHHBIMUA U TOHKMMU UIIaMu. Takas sxe
3aKOHOMEPHOCTb MPOCIICKUBACTCS Uy OONBIINHCTBA APYTUX BUAOB. [l03TOMY KpUTEpHii «/I7IMHA U TOJ-
IIMHA UTJD», IPUMEHSBIINNCS HEKOTOpbIME aBTopamu (A. Agassiz, Clark, 1907; bapanosa, 1957), Henb3st
cunTtath BugocneunGuuHsiM. Vckimouenuem sBiusiercst Mesocentrotus nudus, AMEIOIMNA KPETIKUE U
JUITMHHBIC MBI HE3aBUCHMO OT pa3Mepa Tejla 1 MeCTOOOUTaHHUSI.
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Taxue MpU3HAKK Kak OTHOCHTEINIbHASI ITUPUHA alTUKAILHOTO MOJIS M OTHOILICHHE NIMPHHBI IOPOBOH K
HIMPUHE HHTEPIIOPOBO# 30H nanuupsi (pskoHoB, 1946, 1949, 1958a, 19586; bapanosa, 1957, 1977) noka-
3aJIM CUIIbHYIO HHIMBUAYAIbHYIO U3MEHUNBOCTh. Pasnuuns B popme chepunues, oOcykaaeMbie TEMU
JKe aBTOpaMH, He MOTYT PacCMaTpHBaThCs B Ka4eCTBE KPUTEPHs, IOCKOIBKY OHH BeChMa Bapuabeb-
HBI HE TOJILKO B ITpe/eiaX BUIa, HO 4acTO M 'y OJJHOM 0cO0H. AHAIN3 CTPOSHHSI IEPBUYHBIX OYTOPKOB U
TIepBHYHBIX 3yGHBIX IIACTHH, yKa3aHHBIX M. Hencen (Jensen, 1974) B kauecTBe TAKCOHOMUYECKH BaK-
HBIX AJIEMEHTOB, TIOKa3all, YT0 (hopMa OyropKOB LETUKOM OTPENeNIeTCs] BEMTUUNHON IV, 8 TIEPBUYHBIE
3yOHBIE MJIACTUHBI TPAKTHYECKH HE pa3nyaroTcs no GopMme y pa3HbIX BUAOB. OTCYTCTBHE BUOCHEIIH-
(UYHOCTH BBIIICYNIOMSHYTHIX PU3HAKOB JJaeT OCHOBAaHHE HE pacCMaTpUBaTh WX B AMATHOCTHYECKOM
onucaHud. [lpyrue TpaAulMOHHO HCIIOb3yeMble TPU3HAKH, TAKUE KaK KOJMYECTBO IEPBUYHBIX OyTop-
KOB, TIPOJIOJIBHBIX pedep Ha MePBUYHBIX HIVIaX, MOKa3ain OOJIBIIYI0 KOHCEPBAaTHBHOCTD. 1 XOT4, Kak 1
JH0OBIM CUCTHBIM NMPHU3HAKAM, UM IIPHUCYIIA BO3PACTHAS U reorpaduyueckasi U3MEHUMBOCTb U UMEETCS
BEPOSITHOCTH MEKBHIOBOTO MIEPEKPBIBAHUSI, OHK MOTYT 1aTh AONOJIHUTENbHYIO0 HH()OPMAIIHIO TP aHa-
Ju3e BEIOOPOK OJIM3KOpa3MEpHBIX 0COOCH.

Bornee BaxxHbIE cUCTEMaTHYECKHE KPUTEPUH — OKpacKa MaHHUpPs U UIJI, CTPOCHUE MEULCIUIIPHA 1
BTOPUYHBIX 3yOHBIX MJIACTUH. DTH MPU3HAKH B MPOIECCE aHAIM3a ObUIN KPUTHUECKHU TEPECMOTPEHBI U
YTOUHEHBI. JleTanu cTpoeHus! BTOPUYHON 3yOHOH MIaCTHHBI, IMEIOLIHE TAKCOHOMHUYECKOE 3HAUCHHE,
yKa3aHbl Ha pucyske 1.1.16.

B T0 e BpeMsi B&)KHBIMU B TAKCOHOMUYECKOM OTHOLICHUH OKA3aJIHCh TAKUE PaHee MOYTH He MPH-
MEHSIBILIMECS B CHCTEMATHKE STOr0 poJia MPU3HAKK KaK OOLIMI BU ¥ IPOTIOPLXH 3y00B, hopMa 1 BHE-
HIHSSE MUKPOCKYJIBIITYPa MPOAOIBHBIX pedep MEepBUUHBIX UIII. B muTeparype nMeercsi ymoMuHaHHE O
Pa3IMYMsIX TEKCTYPbl HOBEPXHOCTEH MEPBUYHBIX UTJ1 HEKOTOPBIX BUAOB, BCTPEUAIONINXCSI BO3JIe SmoH-
ckux octpoBos (Ikeda, 1940), omHako STOT mpU3HAK HE ObLT OMTMCAH MOAPOOHO U HE MPUHST BO BHUMaHNE
JpyTUMH crienuanucraMu. B Mopgonorun 3y00B TaKCOHOMUYECKH BasKHBI 00111ast opmMa MornepeyHoro
cpe3a 3y0a B JKeBaTEIbHON U CTEPKHEBOM YacTH, OTHOLICHHE BBICOTHI 3y0a MO KHIIIO K €T0 IIMPHHE,
MHUKPOCKYJIBITYpa alakCHaIbHON MOBEPXHOCTH JIaTepalIbHON 4acTH 3y0a BO3J1e yIiia BJOJIb OCHOBAHUS
KWJISl M YTOJT HAKJIOHA KapUHAJIBHBIX OTPOCTKOB BTOPUYHBIX TIACTHH K ocu 3y0a (puc. 1.2.1). B crpoe-
HUH TIEPBUYHBIX U1 HHPOPMATHBHBI 00111ast hOpMa 1 MUKPOCKYJIBIITYPa Hapy>KHOW MOBEPXHOCTH MPO-
JOJBHBIX pedep, paauanbHO PACXOSAIIUXCS OT CEPALEBHHBI UIJIBI.

2 MM

[ 7
Puc. 1.2.1. O6mas mopororus 3yda Mopckoro exa poaa Strongylocentrotus. A — sxeBarenbHas 4acTb, BUJ c00-
Ky; b — monepeunslii cpe3 B crep:kHEeBOM yacTh (OpHr.): | — KapHHAIBHBIE OTPOCTKN BTOPUYHBIX IUTACTHH, 2 —
KWJIb, 3 — aJlakCHaIbHAsl TOBEPXHOCTH JIATePAILHON YacTH 3y0a, 4 — yroJI BIIOJIb OCHOBAHMSI KIS, 5 — YT0JI HaKJIO-
Ha KaprUHAJIBHBIX OTPOCTKOB K O0CH 3y0a, 6 — BbICOTa 3y0a, 7 — mMpHHa 3y0a

1.3. BunoBoii coctaB MOpcKHX exxeil cemeiicTBa Strongylocentrotidae B mopsix Poccun

JleTasbHBIN aHATM3 OOIIMPHOTO MaTepHaja Ha OCHOBE MEPEYHCICHHBIX B MIPEIBIIYIIEM pa3iele
MPU3HAKOB MTO3BOJIWII IPOBECTH PEBU3HIO BHJIOB MOPCKUX exkel pona Strongylocentrotus B mopsix Poc-
cuu (tabmn. 1.3.1). [IpeBanupyroniuii B TAKCOHOMHUH UIIOKOKUX B 20—50-X rojax ABaalaToro CTOIETHS
«IPOOUTENHHBIN» MOJXO0J] U OTCYTCTBHUE HAJICKHBIX BUIOBBIX MOP(OIOTHUECKAX KPUTEPUEB ITPUBEIU K
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BbIACJICHHUIO MHOI'OUHCJICHHBIX CaAMOCTOATCIBHBIX BUJJOB HAa OCHOBEC HE3HAUYNTCIIbHbBIX pa3J'H/I‘-II/H71 B CTpO-
€HUU U OKPACKE JKUBOTHBIX. [[03TOMY OCHOBHBIM Pe3y/IbTaTOM IPOBEICHHOTO aHaJIn3a ObLIO CBEJCHHUE
B CHHOHUMbI HECKOJILKUX BUJIOB, TIOJIBHJIOB M ()OPM; KPOME TOTO, YTOUHCHO HEIPABUIIBHOE OITPE/ICIICHUE
psiaa BUIIOB.

Strongylocentrotus sachalinicus, S. echinoides, S. droebachiensis f. pallida, S. droebachiensis
sachalinica, paccmarpuBaembie A. Araccucom n X. Knapkom (A. Agassiz, Clark, 1907), A.M. [Ipsxo-
HOBBIM (1933, 1938, 1949, 1952, 1958a, 19586), T. Moprencenom (Mortensen, 1943), 3.11. bapanoBoii
(1957, 1962) n npyrumu aBTOpaMH KaK CaMOCTOSITeNIbHBIE BUABI U ITOABHU/IBI, @ TAK)KE HEAaBHO yCTa-
HOBJICHHHBIH BUa S. golikovi (bapanoBa, 1977) B IelCTBUTEIBHOCTH OKA3aJMCh NIPEICTABUTEIISIMU
LIHPOKO pactpoctpaneHHoro S. pallidus (Sars), uto moaTBepkaacTcs u BeiBogamu M. Mencen (Jensen,
1974). I'pynnel ocobeii, o0o3HaueHHbIe Kak S. chlorocentrotus (Brandt, 1835), S. polyacanthus
apicimagis u S. djakonovi (bapanosa, 1957, 1977), 6e3 coMHeHUs, CIeaAyeT UACHTH(OHUIIMPOBATH KaK
S. droebachiensis (O.F. Miiller), XoTs aBa MoCIeTHUX Ha3BaHUS OBLIN OC30CHOBATEIHHO CBEICHBI
M. Uencen (Jensen, 1974) k S. polyacanthus A. Agassiz et Clark.

C npyroit cropoHsl, ocoon, otHeceHHbIe A.A. [lloperuasmM (1926, 1928, 1948), A.M. /IpIKOHOBEIM
(1933, 1938, 1949, 1952) u npyrumu aBropamu K S. droebachiensis, ObLIN TIEpEOTPEICICHBI KaK
S. pallidus (Sars), momBunm atroviolaceus B IEWCTBUTEIHHOCTH OKa3alics MPHHAIICKAITUM
S. droebachiensis (O.F. Miiller), a S. droebachiensis B monnmanuu 3.11. bapanoBoii oka3ajucsi cMeChIo
3THUX JIBYX BUOB. [leTanbHbIil MOP(HOIOrHUeCKUl aHaIN3, a TAKKEe TaHHBIE OMOXUMHUYECKUX UCCIICIOBA-
uuit (Tarapenko, [lonTopayc, 1988) Buna S. pulchellus, canTaBiierocs JTATEIBHOE BPEMS COMHUTEIb-
HbIM (A. Agassiz, Clark,1907; [Ipsikoros, 1938, 1939, 1949, 1958a, 19586; Mortensen, 1943; bapanosa, 1957,
1962, 1971; Jensen, 1974), naroT OCHOBaHHWE pacCMAaTPUBAThL €T0 KaK MIAAIINN CHHOHUM S. intermedius
(A. Agassiz), uto nokasbiBatotr 1 B.C. JleBun c coaBropamu (Jlesun, baxymun, 1984; Jlesun, Haiinenxo, 1990).

Ha ocHoBe Onoxumuueckux uccienoBanuil Strongylocentrotus nudus ObLUI IEPEBEICH B POJ
Mesocentrotus (Tarapenko, ITonTopayc, 1993).

B 2000 1. B FOxH0-Kypuiibckom 3anuBe, k ceBepo-3amany oT mbica lllukoran o-a Illukoran, Ot
00HApYXEH OJIMH IK3EMILIIP MOPCKOTO exa Pseudocentrotus depressus (Paxos, Tabynko, 2001).

Takum 00pa3oM, BI0JIb TOOEPEkKbsi MOpel Poccuu BCTpedaroTCs 4eThIpe MpEeICTaBUTENS poja
Strongylocentrotus: S. pallidus (Sars), S. droebachiensis (O.F. Miiller), S. polyacanthus A. Agassiz
et Clark, S. intermedius A. Agassiz; oguH TIpeacTaBuTeNb ponaa Mesocentrotus: S. nudus (A. Agassiz)
W OWH TIpeJicTaBuTeNb pona Pseudocentrotus: P. depressus (A. Agassiz).

JlaHHBIE, CYMMHPYIOIIHE OCHOBHBIC XapaKTEPUCTHKU MOPPOIOTHUECKUX CTPYKTYP Pa3HbIX BUJIOB,
KOTOpBIE OBLIN UCIIOIB30BaHbI IPH TAKCOHOMHUYECKOM aHau3e U qudGepeHInanuy BUA0B, IPUBEICHBI
B Tabymax 1.3.2 u 1.3.3. B Tabmurie 1.3.4. mpuBOIATECS TIOJCBOM ONIPEICIIATEID [Tl OTIPEICTICHNS BHIOB
MOPCKHX exell ponoB Strongylocentrotus nu Mesocentrotus Poccun.

Tabauma 1.3.1. Cuctema MOpCKuUX exell poaa Strongylocentrotus mopeit Poccun

JlnTepaTypHble JaHHbIE
Heaxonos, 1933, 1938, 1949, 1952,
Jensen, 1974 1958a; Mlopwirun, 1926, 1928;

Mortensen, 1943
|- 8. droebachiensis f. pallida — _____|

Bapamnopa, 1957, 1962, 1973, Baxmn, 1995
1977

S. pallidus

— 8. droebachiensis sachalinica—__| S. golikovi

8. pallidus — 8. sachalinicus S. sachalinicus S. pallidus
—S. echinoides S. echinoides////
? §. droebachiensis 8. droebachiensis
S. droebachiensis — S. droebachiensis f. atmviafaceus/ S. chlorocentrotus S. droebachiensis
8. polyacanthus apicimagis el 7

; : S. djakonovi—— |
S. polyacanthus — S. polyacanthus S. polyacanthus ——— 1 S. polyacanthus
S. intermedius ——— S. intermedius S. intermedius S. intermedius

S. pulchellus —— 1 S. pulchellus S. pufckeﬂus/
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Tabnuna 1.3.2. XapakTepuctuka MOPPOIOTHUSCKUX CTPYKTYP BHIOB MOPCKUX €Kl ponoB Strongylocentrotus u

Mesocentrotus Poccun

Crpykrypa

O06o03Ha-
YEHHUE

ITpuznax

Omnmucanue

WzobpaxeHue

3y6 (popma
TIOTIEPEYHOTO CEUCHH)

Bropuunas
3yOHas mIacTUHA

Pebpa mepBUYHBIX UITT

10

11

Beicokwii, TaBpoOOpa3HbIii

Bricokwii, TaBpooOpa3HbIii, C
60p0310¥i BAOIb KU

CTpenoBUIHbII, YIIOMIEHHbIH

CrpenoBuaHBIH,
MEHEE YIIJIOIEHHbII

[lInpoxkasi, paBHOCTOPOHHSIS,
Kpast pOBHBIE, CKJIa/IKa HEeTITy-
Ookas

Memee mmpoxast, Kpai BHyT-
PEHHETO yIvia u3pe3aH, CKJal-
Ka HeTyOoKast

V3Kast, yluIMHEeHHast, Kpast
POBHBIE, CKITafIKa TITyOOKast

V3Kkas1, MeHee yIJIMHEeHHas,
Kpasi pOBHBIE, CKJIa/IKa TITy00-
Kast

V3Kkas, MeHee yIJIMHEeHHas,
Kpasi ¢ TITyOOKUMU BBIPE3KAMH,
CKJTaJIKa TIyOOKast

VunoneHHrie, 60jiee MOHO-
JIUTHBIC U TUPOKUE

Beimykiisie, 6oree y3kue,
CerMEHTHPOBaHHbIE OoJiee
4acTo
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IIpomomxenne Tabmmrsr 1.3.2

c 0603Ha- ITpuznak
KTypa
Py YCHHE 0
MICAHNC N3obpakeHue
Posnast, 6e3 OyropkoB mim
12 3y0YHKOB
Hapyxuas moBepxHOCTB pedep r
TIePBUYHBIX UTJT
13 C Oyropkamu win 3y0UrKamMu
14 C nepeTsKKoi B cpeiHe
4acTH, ano(u3 MHUPOKUH
CtBopka oduriedambHBIX bl 15 Be3 mepetskku B cpeiHeit
NeAULEIIpUn 9acTH, anmo(u3 IIHPOKUH
6 Tpunenroobpasnas,
anous y3Kuit
Crsopia TpHHfHTHHX E 17 JloxkooOpa3zHas
e TUIETUIIPUI
18 [ITefika TOHKAs, KOPOTKas,
KPIOUOK JUTMHHBIN
CrBopka mooupepHbIX K 19 [Ileiixa TOHKAS, ITUHHAS,
TS IULSIUISIPHiA KPIOYOK KOPOTKHIA
0 Ilefika Toncras, KOpoOTKasi,
KPIOYOK JTHHHBIH
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A.T". baxun, B.I'. Crerranos Mopckue exu cemeiictBa Strongylocentrotidae mopeit Poccun

Tabnmma 1.3.4. [ToneBoii ompeneanTens BUIOB MOPCKUX eXel ponoB Strongylocentrotus u Mesocentrotus Poccun

, Hapyxnas
Buxn VisGpasetne 3y6 (dpopma nonepeunoro PeGpa HCFBH‘JHMX HoBepKHOCTL pebep
CEUCHHA) HITL
NEPBHYHBIX HIJI
Strongylocentrotus

pallidus (G.O. Sars,
1871) — llaneswii
MOpPCKOH ek

Wl
}‘.P-'r i

st
4y
il
Il-‘..l

Ynnomeuusle, Honee
Boicokuii, TappooOpasHbiil MOHOJIMTHBIE W

LHIHPOKHE

Pognas, Ges Oyropkos
HIIH 3y OUHKOR

Oxpacka. L{BeT Uit JOBOJILHO pasHo0OpasHblil — yalie 3e/1eHbli pasiHHLIX OTTEHKOB HIH KOPHYHEBLIH, HHO/1A OCHOBAHUE M KOHYHK HIJI
ObIBaeT OKpaimeH B pazinubbie npeta. [lanuups Oneano-kpeMosslii. Okpacka ocoGeii w3 Bapennera mopsa W ¢ 3ewn @panna-Hocuda
MOOCAMH MIIH LieHKOM OneaHoro cepo-(pHoIeTOBOro OTTEHKA, HIVIBI IpasHo-3eleHble. B roro-zanagnoif wactn OXoTckoro mMops H
TatapckoM nponuee BeTpevaiotes oco0H ¢ KPacHOBATHIMH MITIAMM W KPEMOBBIM NaHIMPeM ¢ KPACHOBATHIMH MONOCAMH BJO/E
amOysaxpos. Tlepucromainbas MemOpaHa, CyCTaBHbBIE CYMKH MIJI, KAK NPaBH/IO, He oKkpaineHbl, CTBOPKH NeHIeIApHi GecliBeTHBIC HiTH
CBETIJIO-3€ICHOTO 1IBETA.

Strongylocentrotus
droebachiensis (O.F.
Miller, 1776) —
3eneHbli MOPCKOI ek,

Brmyxisie, Gonee

Bricokwuii, TappooGpasHblii, ¢ V3KHE, C Gyropkamu uim
Gopo3/1o# B0 KW CErMCHTHPOBAHHEIC 3y GuHKaMu
Dosee wacTo

Oxpacka. L[BeT Ul BAPLUPYCT OT IPA3HO-3E/ICHONO 10 TEMHO-3¢/IEHOr0, KOHYHKH MHOIJA OKpalllcHbl B KOpPHYHEBbIA LpBeT. B toro-
3ana/iHOH yacTH Bapenuera Mops Berpedalores 0colM, HMEIOIHE HEOKpalleHHble, ¢ HaleToM (HONeTOBOro WM GOpOBOrO MUIMeHTa
Wbl CTROPKH NeAHIEUIAPHIA OecliBETHBIE WM 3e/leHOBaTOro 0TTeHKA., CycTaBHbBIe CYMKH HMIJI, NepHeTOMAIbHAA MeMOpaHa H MaHuMph
(uonerosbiii. OpajbHad CTOpoHa NaHUMpA okpauneHa csetiee. B paitonax Oyxrt Ilposupenus u Jlaspentus (Bepunroso Mmope)
BCTPEUalOTeA 0coOH, HMEIOMIHE TAHIMPE H HIVIB 3¢/ICHOBATO-KOPHYHEBOTO 1BETA,

Strongylocentrotus
polyacanthus A.
Agassiz et Clark, 1907
~ Muorourneii
MOpeKoit ex
Beinyisie, Gosee
CrpenoBuHbIi, Y3KHC,
) 4 cerMeHTHpoBaHHble | PoHas, Ge3 Gyropkos
YILTOIEHHbIi
: Goee yacTo MM 3y OUMKOB

Oxkpacka. [{Ber urn spko-seneHblii wim canatbiil. [TaHUMpb, CyCTABHBIE CYMKM MIJI, NIEPHCTOMAIbHAA MeMOpaHa TEMHO-BUIIHEBAdA, Y
ocobeit ¢ rnyounel 25-40 m Apko-Gopaoseiii. CTBOPKM neAMueUTApHi OecliBeTHbIE, pelke 3e1e€HOBATOTO oTTeHKa. Cpeap THIMYHO
OKpAIIEHHBIX BCTpeyaloTes ocobH ¢ GeneckiMi, GOPAOBOTO OTTEHKA EPBHYHLIMH HITIAMH.

Strongylocentrotus
intermedius (A.
Agassiz, 1863) —
Tpomesky TouHbIH
(cepelii) MOpeKoli ex

CrpeloBuIHBII, MeHEe
VILIOIMEHHBIH

Oxkpacka. Ilper urn odens pasHooOpasHbIi: TeMHO-3e/NEHLIH, KPacHOBATBIH, KOPHYHEBLIH, CHPEHEBLIH, MonouHO-Oebli, npHueM
OCHOBAHHMS M KOHUMKH MIJI, IEPBHYHLIC, BTOPUYHLIC H MHJIHAPHEIC HIJIBI YACTO OKpAlllcHLl B pasHele HBeTa. [laHIMPL, cyCcTABHLIE CYMKH
WrIL, nepreToManbas MemOpana (uosieToBbIEe HIH (pHONETOBO-CEphIE, BCTPEUAlOTeA 0co0H ¢ KPACHOBATHIMH WIH 3E/IEHOBATEIMU NONIOCAMHU
BAOAb pAAoB nnacTud. CTBOPKH NeJune/IspHil Ha opalbHOIl cTopoHe OeclBeTHBIC, Ha abopanbHON YacTo G HO-CHPEHERLIC.

Mesocentrotus

nudus (A. Agassiz,
1863) -
Heroopy:xenubiit
(4epHBIH) MOPCKOH e#

Brmykieie, bosiee
Y3KHE,
CEIrMEHTHPOBAHHBIC
Gonee yacto

CTpenoBu/IHbI, MeHEE
YILIOLEHHBI C Oyropkamu uim

3yOUHKaMH

Oxpacxa. Hribl TeMHO-3€/1eHble, NOKPEITED INIOTHBRIM C/I0EM TEMHOI'O KOPHUHCBO-KPACHOIO, TIOMTH HMEpPHOIO TTHIMCEHTA. Takoii xe LBET
HMEET MaHIHPh, CYCTABHLIC CYMKH HMITI H NEPHCTOMAlIbHAA Me,\dﬁpaua, c opaml{oii CTOPOHBI MHIMEHT HECKONBKO CBCTIICC. CTBOpKH
IIeJlI‘IIJ.eJIJI.ﬁlpHﬁ Ha aGopa.lleoﬁ CTOPOHE 3€/ICHOBATBIC HITH DeclipeTHble, Ha OPBJIbHOﬁ GJIGL[HO-CHPGHCBMG,
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I'maBa 1. Mopdosorus u cuctemMaTiuka

1.4. Mopdoaornueckoe onucanme BUIA0B

ITpexie ueM mepeTH K MOP(HOIOTHUECKOMY OITMCAHUIO BUIOB PACCMOTPHM HX MTOJOXKEHHE B CHC-
TeMe cemeiicTBa Strongylocentrotidae.

CemeiicTBo Strongylocentrotidae Gregory
B cocTar cemeiicTBa BKIIOUEHBI poabl Strongylocentrotus Brandt, 1835 (tunooit), Allocentrotus
Mortensen, 1942, Hemicentrotus Mortensen, 1942, Mesocentrotus Tatarenko et Poltaraus, 1993, u
Pseudocentrotus Mortensen, 1903.

Pon Strongylocentrotus Brandt, 1835
Pox BkitouaeT 5 coBpeMeHHBIX BUIOB: S. droebachiensis (O.F. Miiller, 1776) (tunosoii), S.
intermedius (Agassiz, 1863), S. pallidus (G.O.Sars, 1871), S. polyacanthus Agassiz & Clark, 1907 u
S. purpuratus (Stimpson, 1857), u3 Hux 4 oburarot B mopsix Poccuu (cMm. Huxe).

Strongylocentrotus droebachiensis (O.F. Miiller, 1776) —
3eJsIeHBIIl MOPCKOH ek
(uBeTHast BKJIazaKa, puc. 1)

Echinus droebachiensis — O.F. Miiller, 1776: 235.

Echinus neglectus — de Lamarck, 1816: 366.

Strongylocentrotus chlorocentrotus — Brandt, 1835: 479.

Strongylocentrotus droebachiensis v. atroviolaceus: Wopeirun, 1928: 21.

Strongylocentrotus droebachiensis f. atroviolacea: [Ipsxonos, 1933: 121.

Strongylocentrotus droebachiensis f. atroviolaceus: JlpsikoHoB, 1946: 157, Tabn. 3, 158, 159, 160,
¢wur. 3, B (2), C (6).

Strongylocentrotus droebachiensis atroviolaceus: bapanosa, 1977: 447.

Strongylocentrotus polyacanthus apicimagis: bapanosa, 1957: 221, puc. 13.

Strongylocentrotus djakonovi: bapanosa, 1957: 223, puc. 14.

Strongylocentrotus droebachiensis: Mortensen, 1943 (part): 198, pl. 23, fig. 1-2, pl. 59, fig. 1-5,10;
Hbsikonos, 1949 (part.): 63, puc. 9; bapanosa, 1957 (part.): 212, puc. 9; Jensen, 1974: 114, fig. 1, pl. 1 A-
D, 6 A-B,E-F, 7A-B, 8 A-C, 15, 22; bapanosa, 1977: 448, puc. 2, 3; baxun, 1987: 14; 1989a: 71, puc. 1,
4 (1-2),5b, 6 (1); 1995: 35-37.

Amnrnuiickui si3e1k: Green sea urchin.

Oxpacka. L{BeT uri BappupyeT OT IPsS3HO-3€ICHOTO 10 TEMHO-3€JICHOT0, KOHYMKH MHOT/Ia OKpalLie-
HBl B KOpHUHEBBIH LIBET. B 1oro-3anaanoii yactu bapenuesa Mopsi BcTpeyarotrcst 0co0M, MMEIOIUE HEO-
KpalleHHbIE, C HAJIETOM (PMOJIETOBOTO MM OOPI0BOrO MUIMEHTa UIiTbl. CTBOPKU NeULIEIUIIPHIA OecBeT-
HBIC WJTU 3eJIeHOBATOro oTTeHKa. CycTaBHBIE CyMKHU UIJI, IEpUCTOMAalIbHAasi MeMOpaHa U TaHIUpb QUo-
nerosble. OpajbHasi CTOPOHA MAHIUPS OKpalleHa ceetiee. B paiionax Oyxt [lpoBunenus u Jlapenrtus
(bepuHroBO MOpE) BCTpeyaroTcs 0COOH, UMEIOLIIE MAaHIIMPh U UIJIBI 3€JICHOBATO-KOPUYHEBOTO [BETA.

HManoups. [Tonychepruueckuit, tuameTp g0 60—-85 MM. AMOynakpanbHBIX TOp Ha IMJIACTHHKE S5, pexke
6 map, pacroyioKeHbl OTHON KOCOM TyTOH.

Hrabl. [nuna urn y ocoOeit, oduTaonmx Ha MpruOOHHOM MEIKOBOAbE, HE IPEBHIILACT TPETH PaIu-
yca naHuups, y oco0eit 13 ManonpuOOWHBIX U TITyOOKOBOAHBIX yYaCTKOB — JIOCTUTAET ABYX TPETEH pa-
auyca naHaupsi. UronsHBIN OKPOB IycToi, y oco0eil ¢ tnameTpom nmanuupst S0 MM KOJIM4eCTBO UIIT B
amOynakpaabHOM U HHTepaMOylaKkpaibHOM psay Kosebiercs B mpeaenax 2629 u 17-19, cooTBeTcTBeH-
Ho. KonmuecTBo pebep nepBUUHBIX UM B 001acTu amOutyca — 23—-28. PeOpa y3kue, dalie cermeHTu-
POBaHHbIE, HAPY>KHASI CTOPOHA BBIMTYKJIasi, C TPOAOJIEHO PACTIONIOKEHHBIMHU 3yOUNKaMH HITH OyTOpKaMH.
VY ocobeit u3 bapeniesa Mopst Oyropku Ha peOpax MHOTA BBIPasKEHBI cl1a0o.

Hexnuennsipun. [pencrasnens! Bce Tpu tuna. CTBopku opunedanbHbIX TeAULEIUIIPUN MEJIKHE, C
nepeTsHKKoi B cpeaneii yactu. Llelika cTBOpok roOudepHbIX NeANLEIUIIPUI TOHKAs, KOPOTKAsl, KPIOUOK
JUIMHHBINA. TpuaeHTHbIC MeIUIeUISIPUN ¢ Y3KUMH 1 Oojiee MIMPOKUMHU cTBOpKamu, B CeBepo-3anatHoi
[Nanm¢uke gacTo BeTpeyaroTcst 0COOH € JIOKKOOOPAa3HBIMU CTBOPKAMH TPUIACHTHBIX MEAULIEIUIIPHH.

25



A.T". baxun, B.I'. Crerranos Mopckue exu cemeiictBa Strongylocentrotidae mopeit Poccun

3yob1. O61as xapakrepuctuka. @opma nornepeuHoro cpesa TaBpoodOpasHas. Kuib 3y0a BBICOKHUH.
OTHoueHue BeICOTHI 3y0a Kk ero mupune 0,97+0,02. B npokcumansHON YacTh B0 YIJIa Y OCHOBaHUS
KWJIs 3aMeTHa OoJiee MM MeHee ITyOoKas 00po3Ja MM STYEHCTOCTh MOBEPXHOCTH, MO KpalHel Mepe
YTOJI PE3KHiA M HUKOT/Ia HE 3aKPYTJICH IIUPOKO U TIABHO. AJlaKCHallbHas TOBEPXHOCTD JIaTepabHOHN da-
CTH PacHoJIOKeHa MO MPSIMbIM WK CJIeTKa 3a0CTPEHHBIM YIJIOM K IJIOCKOCTH KHJISl. YTOJ HaKJIOHA Ka-
PHHAJBHBIX OTPOCTKOB K ocH 3y0a 74,0°+2,1°. JluctanbHble KOHIIBI KAPHHAIBHBIX OTPOCTKOB YacTO 3a-
ru0aroTCsl O HANPaBIEHUIO K a00pabHO CTOPOHE.

Bropuunsie 3yOHbIe 1acTHHBL. Kpait BHyTpeHHero yria AepUHUTHBHBIX BTOPUYHBIX 3yOHBIX T1J1ac-
THH U3pe3aH. XOPOUIO BUHBI BEICTYIIBI M BEIPE3KH, IPUUEM CTEIICHb NX BHIPAXKCHHOCTH MOYKET HECKOJILKO
BapbUPOBATh KaK y OJJHON o0coOH (UepeioBaHne pa3IMYHbIX IUIACTHH B 3y0e), Tak U y pa3HbIX 0coOei.
B peaxux ciaydasx u3pe3aHHOCTb Kpast BHyTPEHHETO YIJIa MOYKET MPOSIBISITHCS TOIBKO B BUJIE BIIAANHBI
WJIM BOJIHUCTOCTH, HO OH HUKOT/Ia He ObIBAaeT HIMPOKO U IUTABHO 3aKpyIiieH. JinHa KapuHaIbHOH CTOPOHBI
00BIYHO HECKOJIIBKO MEHbIIIE JUTMHBI 0a3anbHoi. HapyKHbIl Kpall KapuHAIBHOTO OTPOCTKA POBHBIH.
IIpomosibHas ckiajika BeIpaxeHa.

Cpasuenne. Ot S. pallidus (Sars) Buj oTudaercs 0ojiee TEMHOW OKPACKOW MaHIUPSI, HATNIHEM
00PO3/bI WK STYEUCTON MTOBEPXHOCTH BJIOJb OCHOBAHUSI KIS 3y0a, M3pe3aHHOCTBIO Kpasi BTOPUUHBIX
3yOHBIX MJIACTUH, 00JI€e Y3KUMH U 4aCTO CETMEHTUPOBAHHBIMH PeOpaMu MEPBUYHBIX UV U HAJIMYHEM
3yOumnkoB Ha peopax. Ot S. polyacanthus A. Agassiz et Clark oTinyaercst OTTEHKOM OKpPacKu HaHIUPS
Y UIJ1, HAJIMYKEeM 3yOUUKOB Ha pedpax MepBUYHBIX UIJI, TABpooOpa3zHoii (hopMoii mornepedHoro cpesa 3y-
0OB U CTPOCHUEM BTOPHYHBIX 3yOHBIX IJIACTHH, O0JIee METIKUMH, C TIEPETSHKKON B CpeJHEH YacTH, CTBOP-
KaMu ouiiedanbHBIX NeIUIEeIUIAPHA 1 00Jiee KOPOTKOW MIEHKOW U UIMHHBIM KPIOYKOM CTBOPOK IT100H-
depubix nequnespuid. Ot S. intermedius (A. Agassiz) OTIHYAETCS PACIIOIIOKEHUEM T1ap TOp Ha aM-
OyJakpalibHBIX INIACTUHAX, 00JIee PEAKUM UTOJIBHBIM TOKPOBOM, IIBETOM M HATUYHEM IEPETSKKU Y CTBO-
POk oduredanbHBIX MEAULEIUIIPU, 00JIee TOHKOH MIEHKOH CTBOPOK IMOOH(EPHBIX MeAULICIUISPHIA, TaB-
poobpasHoii popmoii cpesa 3yO0B U CTPOCHHEM BTOPUYHBIX 3yOHBIX TUIACTHH.

Strongylocentrotus pallidus (G.O. Sars, 1871) —
I[ManeBbIii MOpCKOI ex
(1BeTHAsI BKJIa/IKa, pUC. 2)

Strongylocentrotus granularis: Say, 1827: 225.

Strongylocentrotus pictus: Norman, 1868: 314.

Strongylocentrotus echinoides: A. Agassiz, Clark, 1907: 122; Ikeda, 1940: 3, pl. 2 (3); Mortensen,
1943: 219, pl. 24, fig. 7-12, pl. 60, fig. 1,47, 14—-15; bapanoBa, 1957: 216, puc. 11; 1962: 356; [IpsiKOHOB,
19586: 350.

Strongylocentrotus droebachiensis: llopeirun, 1926: 27, puc.16; 1928: 19, puc.3; 1948: 488,
tabn. CXXIII, 1; Mortensen, 1943: 198-215 (part); Apskonos, 1949: 3, puc. 98 A, 99, 100.

[Non: Strongylocentrotus droebachiensis (O.F. Miiller, 1776)].

Strongylocentrotus droebachiensis f. pallida: [{psixonos, 1933: 120.

Strongylocentrotus droebachiensis sachalinica: Jlpsaxonos, 1938: 469.

Strongylocentrotus sachalinicus: Clark, 1912: 353; Mortensen, 1943: 215, pl. 25, fig.15-22, pl. 59,
fig. 11, 13-24; Bapanosa, 1957: 214, puc. 10; 1962: 356; /IpsikonoB, 1958a: 263; 19586: 348, puc. 37.

Strongylocentrotus droebachiensis sachalinicus: Diderlein, 1906: 517; lpsikoHoB, 1949: 64, puc. 98B.

Strongylocentrotus golikovi: (part): bapanoBa, 1977: 452, puc. 4, 5.

Strongylocentrotus pallidus: Jensen, 1974: 119, fig. 2, pl. 1 E-F, 2, 3 A-D, 7 C-D, 8 D-G, 9, 10, 16,
17 A-D, 23; bapaunosa, 1977: 448, puc. 1; ®anees, MBun, 1985: 119; Cmupnos, CmupHoB, 1980: 431,
puc. 10; baxxun, 1987: 14; 1989a: 72, puc. 4 (3), 5A, 6 (2); 1995: 33-35.

Oxpacka. L[BeT uri1 10BOIBHO pa3HOOOPA3HBIN — Yallle 3eJICHBIN Pa3IMYHBIX OTTCHKOB UM KOPHY-
HEBBIW, MHOT/]Aa OCHOBAHUE U KOHYHK UTJT OBIBAIOT OKPAIIICHEI B pa3inyHbIe 1BeTa. [laHups OneHo-Kpe-
MoBbIii. OKkpacka ocobeit u3 bapenuesa mops u ¢ 3emnu @panna-Mocuda nonocamu nim neaukom onea-
HOTO CepO-(pHUOJIETOBOTO OTTEHKA, UTJIbI TPsI3HO-3elIeHbIe. B roro-3amagHoi yactu OXOTCKOrO MOps U
Tarapckom IpoJIMBe BCTPEUAIOTCsE 0COOM ¢ KPAaCHOBAaThIMU UIJIAMH M KPEMOBBIM ITAHIIUPEM C KPacHO-
BaTBHIMU IOJIOCAMH BAOJIb aMOyinakpoB. [lepucromanbHast MemOpaHa, CyCTaBHbIE CYMKH HIJI, KaK Ipa-
BUJIO, HE OKparieHbl. CTBOPKH e UIeIUIIpUil OECIIBETHBIC HITH CBETIIO-3€JICHOTO I[BETA.
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Manuups. [Nonycdeprueckuii, HHOTAA YILIOMIEHHBIH, 0COOCHHO Yy 0cobeii ¢ Oonbiux nryouH. Jua-
MeTp pocruraet 60—80 MM. AMOyJIakpalIbHBIX TIOP Ha IUIACTHHKE 6—7, pexe 5—8 map, pacroyioKeHbI
OJIHOM KOCOM IyTOM.

Hrabl. [{nuaa urn y oco0eil, 00uTarommx Ha NpuOOHHOM MEIKOBO/IbE HE TIPEBBILIACT TPETH PaIu-
yca MaHmups, y oco0el n3 ManonpuOOHbBIX U TITyOOKOBOAHBIX yYaCTKOB — JI0 IBYX TpeTel paauyca
naHuupst. UronbHelid MOKPOB OTHOCUTEIBHO PEAKHUIL, Y ocobeil tnameTpoM 50 MM KOJTM4ECTBO MepBUY-
HBIX OyTOpPKOB B aMOyJaKpaJibHOM U HHTEepaMOyJIaKpalIbHOM psiy Kosebiercs B ipenenax 18-22 n 14—
17, cootBercTBeHHO. KonmmuecTBo pebep Ha NepBUYHBIX UIIax y amOuTyca 18-24, pebpa MOHOIHUTHBIE,
C HapYXKHOH CTOPOHBI YIIOLICHHBIE, TNIAJIKHE, HIEPOXOBAThIC WIIH C TPOIOIBHOM IITPUXOBKOH.

Meanuenaspuu. Ha aGopansHOli cTOpoHE MaHUUPS OOMIBHO MPUCYTCTBYET OAMH U3 TPEX TUIIOB
neIUIeIIpHiA: opuieanbHbIX, TPHACHTHBIX WU To0udepHbix. CTBOpKH oduiehanbHbIX TeaULEeIIIs-
pHii, pacronoXEeHHBIX Ha MEpUCTOMAILHON MeMOpaHe, ¢ epeTskKoil B cpenneil uactu. Llleiika cTBo-
POK TIIoOM(EepHBIX MEeANLIEIUIIPUNA TOHKas, KOPOTKasi, KPIOYOK JUIMHHBINA. TpuaeHTHBIE TIeTUICIUIIPHH
pasHooOpasHble: ¢ y3KUMH, OoJiee MIMPOKUMH U JT0)KKOOOPa3HBIMU CTBOPKAMH.

3yob1. O0mas xapakrepuctuka. ®opma nomnepednoro cpesa taBpoodpasnas. Kuib Beicokuid. OT-
HOLICHHUE BBICOTHI 3y0a K ero mupuHe 1,00+0,03. B npokcumanbHOR 4acTy BIOJIb OCHOBAHUS KUJISL YTOI
HIMPOKO M TUIABHO 3aKPYIVICH, IOBEPXHOCTH POBHAs, clierka peOpucTtas, 0e3 60po3/bl U SYCHCTOCTH.
AnaxkcuanabHas MOBEPXHOCTH JIaTepaIbHOW YaCTH PacIoIO’KeHa MOl MPSMBIM MU PUTYIUICHHBIM yT-
JIOM K KHJTIO. YTOJI HaKJIOHA KApUHAJIbHBIX OTPOCTKOB BTOPUYHBIX 3yOHBIX IUIACTHH K ocu 3y0a 71,8°+1,7°.
KapunanbHbie OTpOCTKH Halle MpsMble, HHOTJA 3aru0atoTcs 0 HApaBICHUIO K OpaIbHON CTOPOHE
JUCTaIbHBIMUA KOHLIAMH.

Bropuunsie 3yOHbIe mtacTuHbl. Kpali BHyTpeHHETO yIiia IUPOKO U IUIABHO 3aKPYIJIEH, 3a CYET 3TOTO
NpOKCHMalbHasl 4acTh IJIACTHHBI LIMpPE, YeM y APYTHUX BUAOB. JlaTepaibHas yacTh pOBHAsI, pABHOMEPHO
Cy’KaeTcd K KoHLy. J{i1MHa KapruHaNbHON CTOPOHBI TPUMEPHO paBHA [UIMHE 0a3abHOM, 8 MHOTIIA U TPEBbI-
nraet ee. Hapy»kHblii Kpail KapUHAIBHOTO OTPOCTKA POBHBIH. [IpoonbHast ckinaaka BelpaskeHa cinado.

Cpasuenue. Ot S. droebachiensis (O.F. Miiller) S. pallidus otnuyaercs 6osiee cBeTION oKpac-
KO MaHIups1, 0oJiee PeIKUM HIOJIbHBIM TIOKPOBOM, 00Jiee MOHOTUTHBIMU U ITUPOKUMH, C TJIaJJKOH Ha-
PY’KHOI MOBEPXHOCTHIO, peOpaMu IEPBUUHBIX UIJI, TIIAJAKOH 3aKPyTIICHHOM MTOBEPXHOCTHIO BIOIb OCHO-
BaHMsI KWIsI 3y00B, 6ojee IUPOKUMH, C POBHBIMU KpasMH, BTOPUYHBIMU 3yOHBIMU IIACTHHAMH.
B CeBepHoll ATIIaHTHKE JOCTATOYHO YacThl ciiydau rudpunuszanuu S. droebachiensis ¢ S. pallidus
(Falk-Peterson, Lonning, 1983). Bapbepsl, npensrcTByomne THOPUIN3AIHMY 32 CUET PAa3IHIUi B CPOKAX
Ppa3MHOKEHU ABYX 9THX BUIOB, paccMoTpensl P. Crpacmanom (Strathmann, 1981). Ot S. polyvacanthus
A. Agassiz et Clark omimuaercst 6onee cBeTIION OKpacKkoi maHuupsi, 6ojee peAKHUM UIOJIBHBIM MOKPO-
BOM, 00JIee MOHOJTUTHBIMH M IIUPOKUMH peOpaMHu MEPBUYHBIX UIJI, TABPOOOpa3HOH (GOpMOii IorepedHo-
ro cpesa 3y0OB U CTPOCHUEM BTOPUUHBIX 3yOHBIX INIACTHH, 00Jiee MEIKUMH, C IEPETSHKKOM B CpeAHEr
YacTH, CTBOPKaMH o¢uieaIbHBIX NEAULEIUIIPUI 1 00J1ee KOPOTKOM IEHKOH 1 JUIMHHBIM KPIOYKOM CTBO-
pok mobudepHsix neauuemsipuit. Ot S. intermedius (A. Agassiz) ornnyaercs: Ooyee CBETION OKpac-
KO maHuupsi, 00Jee peAKUM UTOJIbHBIM TOKPOBOM, PacIoioKEHUEM Tap Op Ha aMOyIaKpaIbHbIX IIa-
CTHHAX, [IBETOM U HAJIMYUEM MEPETSHKKU y CTBOPOK oduedanbHbIX TeAULEIISIPHA, Oosiee TOHKOW HIek-
KO CTBOPOK IT100M(epHBIX NeTULEIUIIPUI, TaBpooOpa3Hoi popMoii cpe3a 3y0OB U CTPOCHHUEM BTOPHY-
HBIX 3yOHBIX IJIACTHH.

Strongylocentrotus polyacanthus A. Agassiz et Clark, 1907 —
MHoOrouriabIii MOPCKOM €x
(1IBeTHAsI BKJIaKa, pUC. 3)

Strongylocentrotus polyacanthus: A. Agassiz, Clark, 1907: 123; Ikeda, 1940: 3, pl. 1 (2, 3); Mortensen,
1943: 223, pl. 25, fig. 1-3, pl. 60, fig. 11-13, 18, 23; JIpsikoHoB, 1949: 63, puc. 97 B; bapanosa, 1957: 219,
puc. 12; 1962: 356; Jensen, 1974: 129, fig. 4, pl. 5 B-C, 7F, 12 C, 19 C, D; baxun, 1987: 15; 1989a: 72,
puc. 4 (4),5 B, 6 (1); 1995: 37-39.

Oxpacka. L[BeT U1 sipKo-3eJIeHbIi Win cajarHeiid. [[aHupb, cycTaBHbIE CyMKH UL, IEPUCTOMAITb-
Hasi MeMOpaHa TEeMHO-BHIIIHEBas1, y 0cobeil ¢ rmyounst 25—40 M — sipko-00paoBbIid. CTBOPKHU MeAULIEIN-
Tsipuii OeCLBETHBIC, peXkKe 3eJICHOBATOTO OTTeHKA. Cpeid TUITMYHO OKPAIICHHBIX BCTPEYAOTCSI 0COOH C
OeneckiMH, OOPAOBOTO OTTEHKA MIEPBUYHBIMH UIJIAMHU.
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Manoups. [onychepuueckuii, 1o 90—125 MM B tuamerpe. AMOyIaKpaIbHBIX [TOP Ha IUIACTHHKE 6,
pexe 5 nap, pacoJIOKEHbI OTHON KOCOH yToM.

Hrabl. JInuaa urn y ocobeit, oOuTaonmx Ha MpuOOHHOM MEIKOBOABE, HE MIPEBHIIACT TPETH PaIu-
yca HaHuups, y 0cooeit 3 MaaonpuOOHHBIX 1 TITyOOKOBOAHBIX YUYAaCTKOB JOCTHTAET JIBYX TPETeH paau-
yca naHiups. rojsHbIi MOKPOB I'yCTOM, HIVIBI Kpenkue. Y ocobeit tuameTpoM nanuups S0 MM KoJrue-
CTBO HMIJI B aMOyJaKpajJbHOM U MHTepamOylakpalbHOM psiy KojeOnercs B mpenenax 30-32 u 18-20
cooTBeTcTBeHHO. KonnyecTBo pebep mepBUUHBIX UINT HAa amOuTyce 27-35, onn Oosee y3kue U Ooee
YacTO CETMEHTUPOBAHHBIC, HAPY)KHASI CTOPOHA BBIYKJIast, POBHAsI, C IPOJOIBHON IITPUXOBKOH, LIEPO-
XOBaTasi WM COBEPIICHHO TIajKasl.

Meanuennsipun. PacronoxxeHsl He TYCTO, IpeACTaBIeHbI Bce TpH TUMA. CTBOPKHU odunedarbHbIX
NeINIEIUISIPUI KpyTHee, YeM y APYTUX BUIOB, TPEYToJbHbIE, 0€3 BBIPAKCHHOH MEPETSHKKH B CpeAHEH
yactu. Lleiika cTBOPOK mOOH(EpHBIX MEAULCIIISPUI TOHKAS, ATMHHAS, KPIOYOK KOPOTKHiA. TpuaeHt-
HBIC MIEAULEIUISIPUH C Y3KUMH U 00JIee IIMPOKUMHU CTBOPKAMH.

3yob1. O0mas xapakTepuctuka. @opma monepedHoro cpe3a CTPEIOBUAHAS, CUIBHO YIUIOIICHHAS.
Kub 3y0a HU3KHUH, TaTepanbHble yacTy mupokue. OTHOIIeHUE BBICOTHI 3y0a k ero mupune 0,55+0,03.
Yroi B MPOKCUMAaJIbHOHM YaCTH BIIOJIb OCHOBAHUS KWJIA IJIABHO 3aKPYIVICH, IOBEPXHOCTh POBHAsI, CJIETKa
pebpucras. AnakcuanbHasi HOBEPXHOCTh JIaTepaIbHON YacTH PaciooKeHa O/ OCTPHIM YIJIOM K IIOC-
KOCTH KWJISL. YTOJI HAKJIOHA KaPUHAIBHBIX OTPOCTKOB BTOPHYHBIX 3yOHBIX TJIACTHUH Ha MIIOCKOCTH KUJIS K
ocu 3y6a 38,0°+2,3°, oHM mpsiMBIE, KOpOUE, YeM y JPYTUX BUAOB, UX AJUHA COCTABISIET HE OoJiee IBYX
TpeTed BBICOTHI KHJISI.

Bropuunsie 3yonble mutactiubl. Kpaii BHyTpeHHero yria 3akpyrieH. [[pokcumanbHas yacTb y3Kasl.
JlarepanbHas 4acTh OYCHb y3Kasl U JUIMHHAS, C POBHBIMH KpasMu. J{JTuHa KaprHAIBHOW CTOPOHBI O0JIb-
1I€ TIOJOBUHBI AJTMHBI OCHOBaHUS. KapuHambHBIH OTPOCTOK 00pa3yeT ¢ JaTepalbHOHN yacThio Ooee
OCTPBIH YT0J1, IO CPABHEHHIO C TAKOBBIMU APYTHX BUIOB. Hapy KHbIH Kpail KapuHaIbHOTO OTPOCTKA POB-
Hbld. [IpononbHas ckianka spKo BhIpaKeHa.

Cpasnenmne. Ot Onuskoro Buzaa S. pallidus otnudaercsi okpackoil maHuupsi, 0ojee rycTbIM UT0Jb-
HBIM [TOKPOBOM, O0Jiee Y3KUMH | Yallle CerMEHTHPOBaHHBIMU peOpaMu UIl1, Oosiee KpYITHBIMHU pa3Mepa-
MU CTBOPOK oduuedaabHbIX NeIUIeIUISIPUH U OTCYTCTBHEM MEPETSHKKH B UX CpEAHEH yacTH, Ooee
JUIMHHOM IIEHKOW U KOPOTKUM KPIOYKOM CTBOPOK IMIOOM(EPHBIX MEAULIEIUIAPHIA, OTCY TCTBUEM JIOKKO00-
Pa3HBIX CTBOPOK TPUIECHTHBIX MEIULIEIUISIPHIA, CTPEIOBHIHOM, CUIILHO YIIOLIEHHOH (popMOii monepeuHo-
ro cpesa 3y0oB, CTPOCHHEM BTOPUYHBIX 3yOHBIX mnactuH. OT S. droebachiensis oTiu4aercs OKpackoi
NaHLIUPA, OTCYTCTBHEM 3yOUHKOB Ha HApYKHOH IOBEPXHOCTH pedep MEPBUYHBIX UIJI, O0JIee KPYITHBIMH,
0e3 IepeTsHKKH B CpeiHEl 4acTu cTBOpKaMu oduiedatbHbIX NeIuIeusipuil, 6onee IIIMHHON NIEHKOH U
KOPOTKHM KPIOYKOM CTBOPOK IIOOH(EPHBIX MEAULEIUISIPUMA, CTPEIOBUAHON, CHIILHO YIIOLICHHOU (op-
MO MOTIEPEYHOr0 cpe3a 3y00oB, CTPOCHUEM BTOPHUYHBIX 3yOHBIX TacTHH. OT S. infermedius oTanyaet-
Cs1 OKpacKoi MaHIUPsl, OTCYTCTBHEM 3yOUMKOB Ha HAPYKHOH MOBEPXHOCTH pedep MEepBUUHBIX UIVI, OoIee
KPYIHBIMH HEOKpAILICHHBIMHU CTBOPKaMH o(uLieaTbHbIX NeJULEIUIIPUiA, Oojiee ATMHHON 1 TOHKOH IIei-
KOH M KOPOTKUM KPIOYKOM CTBOPOK INIOOM(EPHBIX TIEAULEIIIIPUN, CHIIBHO YIUIOLIEHHOW (popMoii more-
pedHoro cpesa 3y0oB, CTPOGHHUEM BTOPHYHBIX 3yOHBIX MJIACTHH.

Strongylocentrotus intermedius (A. Agassiz, 1863) —
IIpomexyTo4HBIil (cepblii) MOPCKOI ex
(uBeTHas BKJIagKa, puc. 4)

Strongylocentrotus pulchellus: A. Agassiz, Clark, 1907: 123; [IpsikoHoB, 1938: 475; Mortensen, 1943:
229, pl. 25, fig. 4-11, pl. 59, fig. 6-9, 12; /IpsikonoB, 1949: 63; bapanosa, 1957: 211, puc. 8; [IpsKOHOB,
1958a: 264; 195806: 352; bapanosa, 1971: 252; Jensen, 1974: 125, fig. 3, pl. 3 E-H, 11 A-B, 17 E-F; ®a-
nees, MBun, 1985: 118.

Strongylocentrotus intermedius: JIpsxonos, 1938: 471; Ikeda, 1940: 1; Mortensen, 1943: 225, pl. 24,
fig. 1-6, 13—14, pl. 25, fig. 12-14, pl. 60, fig. 2, 3, 8-10; IpsikoHoB, 1949: 63, puc. 98 C; 1958a: 264; 19586:
351; Utinomi, 1960; bapanosa, 1962: 356; 1971: 250; Jensen, 1974: 127, fig. 3, pl. 4 A-C, 6 D, 11 C-E, 18
A-D, 24 A; JleBun, bakynun, 1984: 1661; ®anees, UBun, 1985: 118; baxxun, 1995: 39-41.

Anrmiickuii si3bIK: Short-spined sea urchin; smonckuii: badyH-yHu; Kopeiickuit: ManbT-TOHr-COH-TE,
CO-4YU COHTI-TE.
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Oxpacka. [[BeT ur oueHs pa3HOOOPA3HBIA: TEMHO-3€JICHbIH, KPAaCHOBAThIH, KOPUYHEBBIN, CHPEHE-
BBIiA, MOJIOUHO-0EJIbIH, TPUYeM OCHOBAHUSI 1 KOHUUKH UTJT, IEPBUYHBIC, BTOPUYHBIC U MUIMAPHBIC HIJIBI
YacTO OKpallleHbl B pa3Hble BeTa. [laHupp, CycTaBHbIE CyMKH WIJI, IEpHCTOMaNIbHAs MeMOpaHa (uo-
JIETOBBIE WU (PHOJIETOBO-CEPhIE, BCTPEUAIOTCS OCOOM ¢ KPACHOBATHIMU HJTH 3€JIEHOBATHIMH MTOJIOCAMHU
BZIOJIb PsIA0B T1acTHH. CTBOPKH NEJULISIUISIPUI Ha OpalIbHOM CTOpOHE OeclBETHBIC, Ha A00paIbHOM YacTO
0J1eIHO-CHUPEHEBBIE.

Manoups. [Tonycepuuecknit, tuamerp 10 85 MM. AMOynakpalbHBIX Mop 5—6 map Ha IUIACTHHKE;
pacrojoKeHbl OHHU, KaK NMPaBUIIo, CTYIIEHYaTo, 10 2—1—2 mapsl B K101 Ayre.

Hrapl. TUNHYHO WUIIIBI TOBOJIBHO KOPOTKHE, UIMHA HE MPEBBIIIACT TPETH Paguyca NaHIUps, HO Y
ocobeii ¢ rmyouHbI 6osee 20 M yacTo 6osee JUIMHHBIE, JOCTUTAIOT ABYX TPETEl paanyca MaHupsi, 0Co-
OCHHO MEepBUYHBIC, KOTOPBIE CHIILHO BBICTYIAIOT HaJl OOLIMM UTOJIBHBIM ITOKPOBOM. MTOJIBHBIN TOKPOB
OYEHb T'yCTOM, y 0c00eii ¢ AuaMeTpoM MaHuups S0 MM KONUYECTBO U B aMOyIaKpalbHOM M HHTEPaM-
OynakpajabHOM psiiy KosneOneTcst B mpeaenax 32—-36 u 22-25, coorBeTcTBeHHO. KonmuuectBo pebep y
NEPBUYHBIX U1 Ha amOuTyce 20—26. B mpokcuMalibHOW YacTH Wbl pedpa MOHOJHUTHBIC, C HAPYKHOH
CTOPOHBI YIUTIOIEHHBIE, C TPOIOIBHO PACTIONIOKEHHBIMHU 3yOUMKaMH MM OyrOpKaMu, B TIPOKCUMAaTbHON
YaCcTH MBI pedpa OKPYIVISIIOTCS, 3yOUNKH, KaK MPaBHIIO, HCYE3aIO0T.

Mexnuenasipun. Bee Tpu Tuna neaunesusipuii npeacTaBieHbl B paBHo# crenenn. CTBOpKH odu-
neganbHBIX NeIUIEeIUIIPUA MEJIKUE, OKpPYIIIbie, 0e3 BRIpaKCHHOM MepeTsHKKHN B cpequeid yactu. Llleiika
CTBOPOK TNIOOU(EPHBIX NMETUIEIUIIPHIA KOPOTKasl, TOJCTast, KPIOYOK JUIMHHBINA. CTBOPKH TPUIACHTHBIX
nenuIe/UIIpHi pa3HOOOpa3HbIe, BCTPEUAIOTCS y3KKe, Oosiee IMPOKHE, XapaKTepHO HAJIMUUE JT0KKO00-
pasHbIX GOpM.

3yob1. O0mmas xapakrepuctuka. @opma momnepevHoro cpesa crpenoBuaHas. Kuib HEeBBICOKHH, JlaTe-
pajbHBIC YaCTH OTHOCHTENBHO MMpoKue. OTHOILIEHHE BHICOTHI 3y0a 1Mo Kuimio K ero mmpune 0,73+0,01. Yron
B IPOKCHMAJIbHOM YaCTH BOJIb OCHOBAHMS KHJIS TUIABHO 3aKpPYIVIeH. AJaKCHAIIbHAS TIOBEPXHOCTD JIaTepalib-
HOH YacTH pacrioioKeHa MO/ OCTPBIM YIJIOM K IJIOCKOCTH KWJISL, IUCTAIbHO HECKOJIBKO BBITYKIIasl. YTOI Ha-
KJIOHA KapUHAJIBHBIX OTPOCTKOB BTOPUYHBIX 3yOHBIX IIACTHH Ha TNIOCKOCTH KIS K ocH 3y0a 59,0°+1,9°.

Bropuunsie 3yonble iiactTunbl. Kpail BHyTpeHHero yria 3akpymieH. Kpas narepanbHOR yacTu, Kak
MPaBUJIIO, C TNIYOOKUMH BBIPE3KaMH, 0COOCHHO B JUCTAIbHOW YaCTH; PEKE BOJHUCTHIC WIH POBHBIC.
KapunanbHas cropoHa 0oJibIlie TOJIOBUHBI JITTMHBI OCHOBaHUS. KapuHaNbHBINA OTPOCTOK €120 1yrood-
Pa3HO U30THYT K JIaTepaIbHON YaCTH, HApy>KHBIN Kpali, KaK paBuiIo, BOMHUCTHIN. [IpononbHas ckianka
BZ0JIb OCHOBAHUS IJIACTUHBI SIPKO BBIPAYKEHA.

Cpasuenne. Ot S. pallidus Bun otanyaercs 6onee TEMHOH OKpacKOH MaHIMPS, PaCHOIOKEHHEM
nap nop Ha aMOyJaKpaJbHBIX IIACTUHKAX, 00Jiee TYCTHIM MIOJIbHBIM [TOKPOBOM, IIBETOM U HAJIMYHEM
NEPETSHKKU Y CTBOPOK O(uiealibHBIX TeIULEIUIIPHiA, 00JIee TOJICTOH IEHKOH CTBOPOK IITOOU(pEPHBIX
neAuLeIUISIpU, cTpesiooOpa3zHoii GopMoil cpe3a 3y00B U CTPOCHUEM BTOPHUYHBIX 3yOHBIX MmiiacTuH. OT
S. droebachiensis oTAMYaETCs PACIIONOKEHUEM MOP Ha aMOyJIaKpalbHBIX IJIacTHHAX, 0oJiee TYCTHIM
UTOJIBHBIM TOKPOBOM, LIBETOM U OTCYTCTBHEM IEPETSHKKH Y CTBOPOK oduiedabHBIX MeJULEIIPUL,
0oJtee TONCTOM MIeHKOH CTBOPOK MIOOM(BEPHBIX MEANLEIUIPHIA, CTPesIo00pasHoil GopmMoii cpesa 3y0oB 1
CTPOCHHEM BTOPHUHBIX 3yOHBIX TacTHH. OT S. polyacanthus otnndaercs OKpacKoW MaHIUPs, HAIH-
YyreM 3yOUMKOB Ha HapyKHOH MOBEPXHOCTH peOep NEpBUYHBIX UIJI, O0Jiee METKUMH U OKPAIIEHHBIMU
CTBOpKaMu opuiedanbHbIX NeIULeIUIIPHi, 00Jiee KOPOTKOH U TOJICTOH MIEHKON U ATMHHBIM KPIOUKOM
CTBOPOK IIOOM(EPHBIX MEAUIIEIUIIPUIL, CITA00 YILUIOMIEHHOH (hOPMOH MOTIEPEYHOTO cpe3a 3y0oB, CTpoe-
HUEM BTOPHYHBIX 3yOHBIX TUIACTHH. Pa3InuHbIMK crienuanucTaMu HCCIIeA0BaIach BHYTPUBUI0BAS U3-
MEHYHMBOCTb U MEXBUA0OBasl IUBEpreHuus saepHo u MmutoxoHapuansHoi JIHK y mopckux exeir M.
nudus n S. intermedius (bpeiko, Kyxnesckuii, 1985; Brykov, Kukhlevskii, 1987, 1988; Manchenko,
Yakovlev, 2001). HecmoTpst Ha reHeTHYECKHE Pa3InIHs MEXKIy STUMH ABYMs BUIAMH M3BECTHBI CIIy-
yau rubpuan3anuu Mmexay M nudus n S. intermedius (Osanai, 1974). Onucan cinyuait pe3xoid Mopgo-
JIOTUYECKON M3MEHUYUBOCTU M. nudus, Nenaronmil ero BHEIIHEe 04eHb OX0KUM Ha S. intermedius (Jle-
BuH, 1983). Bce ocHOBHBIE MOp(hoOrHYecKue MOKa3aTelIn UCCIISI0BAaHHONH 0CO0U MOPCKOTO eXka (Kpo-
Me pa3Mepa M) MPaKTUYECKH HE OTIMYAIOTCS OT TAaKOBBIX AJisi M. nudus COOTBETCTBYIOLIETO pa3Me-
pa 1 He HOCAT MPOMEKYTOUHOTO XapakTepa, a COOTBETCTBYIOT JHANa30Hy U3MEHYMBOCTH 3TOTO BUA.
OCHOBHBIE OTIMYUS UCCIICIOBAHHON 0COOM 3aKIIIOYAIOTCS B pa3Mepax UIJI M CBSI3aHHBIX ¢ HUMH CTPYK-
Typ — IUaMeTp OCHOBaHUS MEPBUYHBIX UV B cpenHeM B 1,6 pa3, a anmuHa urm — B 2,5 pa3a MEHbLIE,

29




A.T". baxun, B.I'. Crerranos Mopckue exu cemeiictBa Strongylocentrotidae mopeit Poccun

yeM y THIMUYHOTO M. nudus. ITporcxoxaenne ocodel, YKIOHSIOMMXCS 110 BHEITHUM MTPU3HAKAM, MO-
JKET OBITh CIIEICTBUEM TMOPUIN3AIUHI — SKCIEPUMEHTAIBHO MOIy4YeHbl THOPUABI TIPU OTUIOAOTBOPE-
HUU SALEKIETOK M. nudus cnepmarto3ounamu S. intermedius (MotaBkuH, EBokumoB, 1978).

Pon Mesocentrotus Tatarenko et Poltaraus, 1993
Pon Mesocentrotus otmuuaetcst ot Strongylocentrotus 6omnee JNIMHHBIME UTTIaMH (IEPBUYHbIC HIJIBI
MPEBBILIAIOT IOJIOBUHY JUTHHBI TAHIUPS), OOJIBIINM YUCIOM pedep Ha nepBUUHBIX urviax (10 100), namm-
YreM IONEePEYHbIX UIVT B CKeJIeTe TuryTeyca 1-if cTaguu pa3BUTHS, HATMUYMEM BTOPUYHBIX 0a3aJIbHBIX
uriy miyreyca 2-i craauu.
Pon coctout u3 nByx BuioB: M. franciscanus (Agassiz, 1863) (tunioBoit) u M. nudus (A. Agassiz, 1863)

Mesocentrotus nudus (A. Agassiz, 1863) —
HeBoopyskeHHblii (4epHBIT) MOPCKOH €K
(uBeTHas BKJIAJKa, pUC. 5)

Toxocidaris nuda — A. Agassiz, 1863: 356.

Strongylocentrotus nudus — A. Agassiz, 1972-74: 165, 448, P1. XXIV. 26-30; A.Agassiz, Clark,
1907: 121; Apsikonos, 1938: 49; Ikeda, 1940: 2, pl. 1 (4); Mortensen, 1943: 232, pl. 26, fig. 9-11, pl. 27, fig.
14,6, pl. 61, fig. 1-3, 8, 9, 13; Abskonos, 1949: 64; Fuji, 1960: 43; Utinomi, 1960: 343, pl. 39 (13-14);
bapanoga, 1971: 249; Jensen, 1974: 132, fig. 6, pl. 5 D, 13 A-B, 20 C-F; ®anees, Usun, 1985: 116; Shigei
Michio, 1986: 94, pl. 22 (3, 4), 81 (5, 6), 82 (1-5); baxkun, 1995: 41-43.

Strongylocentrotus tuberculatus: A. Agassiz, Clark, 1907: 122.

Mesocentrotus nudus: Tarapenko, [Tontopayc, 1993: 67, 68, 70, puc. 2 B.

Amnrnuiickuii si3pik: Northern sea urchin; ssmonckuii: Mypacaku-yHu; kopelckuii: [lyH-XOHT-COH-TKe;
KUTAWCKUi: | 'yaHI3UIII0 XaliJaHb.

Oxkpacka. 1l TeMHO-3€51€HbIe, TOKPBITHI INIOTHBIM CII0€M TEMHOTO KOPUYHEBO-KPACHOT0, TOYTH
YepHOro MUrMeHTa. Takol ke IBET HMeeT MaHIHUPb, CyCTaBHbIE CYMKH WIV U IEPUCTOMAJIbHAs MeMO-
paHa, ¢ OpaJbHOM CTOPOHBI MUTMEHT HECKOJIBKO cBeTiee. CTBOPKH NeIULEIUIIPHA Ha a0opalibHON CTO-
pOHE 3e/IeHOBaThIe MM OecLBETHBIE, HA OPajbHOI OJIeHO-CHPEHEBBIE.

Manuups. [lonychepuueckuii, 10 95 mm B nuamerpe. Y ocobeit auamerpom 50 MM KOJIMYECTBO
IUTACTHH B aMOyJIaKpaJlbHOM M MHTEpaMOysIakpalibHOM psiay KojeOnercs B mpenenax 19-21 u 11-13,
COOTBETCTBEHHO. AMOyJIakpalbHBIX OP Ha IUIACTHHKE 6—7 Map, paciooKeHbl OJHON KOCOH JyToil.

Hrabl. IroiasHbI HOKPOB OTHOCHTENBHO I'yCTOH. VMBI Kpenkue, OueHb AITMHHBIE, [IEPBUYHBIE TPH-
MEpHO PaBHBI 110 JUIMHE pajuycy nanuups. Koandectso pedep nepBuyHbIX U Ha amOuTtyce 40-54. Pebpa
y3KHe€, 4aCTO CETMEHTHPOBAaHHbIE, Hapy>KHasl [IOBEPXHOCTH BBINTyKJIasi, C IPOAOIBHO PACIOI0KEHHBIMHU
3yOunKamMu uim Oyropkamu.

HMeauuennsspun. Xopomo npeacTaBiIeHbl TONBKO oduiedanbHble U TPUACHTHBIC MTEAULECIUIPHH,
o0 epHBIe BCTPEUAIOTCs PEIKO, Halle OTCyTCTBYIOT. OdunedanbHble NeAUIEISIPHN ABYX THIIOB: «TPH-
JeHTO00pa3HbIe», C TOHKUMH CTBOPKaMH, MMEIOLIMMH Y3KHH arnodus, IMUpPOKyIo 0a3albHYIO 4acTb, OK-
PYIIIYIO JIONACTh U SIPKO BBIPAKEHHYIO MEPETIKKY B CpeIHEH YacTH, U OOBIYHBIE, TOAO0OHBIE TAKOBBIM
S. pallidus w S. droebachiensis. 11lelixa rmobuepHbIX NeULEIUIIPUNA TOHKAsS, JUTMHHAS, KPIOUOK KOPOT-
KHUH.

3y0b1. O0mas xapakrepuctuka. Popma MonepevHoro cpesa crpeiaoBuanas. Kumb HeBbICOKUH, a-
TepaJIbHBIE YaCTH OTHOCHTENIFHO MUpoKHe. OTHOILIEHUE BHICOTHI 3y0a 1o Ko K ero mupune 0,71+0,02.
Yron B MpOKCUMAaJIbHON YacTH BIOJIb OCHOBaHMS KHJIS TUTABHO 3aKpyIIeH. AakCHaibHas IOBEPXHOCTH Ja-
TepaJIbHOM YacTH PacroioXKeHa M0J] OCTPBIM YIVIOM K IJIOCKOCTH KWJIs, AUCTAIBHO HECKOJIBKO BBIMTYKJIAs.
Yron HakJIOHa KapUHATIHBIX OTPOCTKOB BIOPHYHBIX 3yOHBIX IJIACTHH Ha INTOCKOCTH KUJIS K OcH 3y0a 49,2°+1,9°.

Bropuunsie 3yOHbIe TiacTuHbL. Kpail BHyTpEeHHEro yIiia poBHBIN, KaK NpaBuilo, 3akpyrieH. Jlate-
paJibHast 4acTb JOBOJIBHO y3Kasl ¥ ITTMHHASL, C JUIMHHBIMH [ITyOOKHMH BBIPE3KaMH, 0COOEHHO AUCTAIBHO.
JinHa KapuHaIbHON CTOPOHBI OOJIBLIE MMOJIOBUHBI JTMHBI OCHOBAHHSI, KAPUHAIBHBIH OTPOCTOK Cl1abo
M30THYT K JIaTepaJIbHON YacTH I1acTUHbL. Hapy kHbIi kpaii KapuHAIBHOTO OTPOCTKA poBHEIH. [Ipoross-
Has CKJIaJKa BJIOJIb OCHOBAaHUS KMJIS SIPKO BBIpaXKEHa.

Cpasnenne. OT BunoB pona Strongylocentrotus otianyaercs, KpoMe MOPQOIOTUH UITT U IUIYTEY-
COB, OKPAacKOW WIJI, HATMYHEM «TPUACHTOOOpa3HbIX» oduuedanbHbIX neauuemsipuil. Ot S. intermedius
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I'maBa 1. Mopdosorus u cuctemMaTiuka

OTJIMYAETCS TAK)KE MEHBIIIUM KOJIMUECTBOM IUIACTHH B PSIax U, COOTBETCTBEHHO, 00JI€€ PEIKHM UTOJTb-
HBIM TIOKPOBOM, PACIIOJIOKEHHEM Hap Mop, CTPOCHUEM BTOPUYHBIX 3yOHBIX TacTuH. Ot S. pallidus n
S. droebachiensis otnuyaeTcs CTpenoBUAHON (HOPMOH TONepeuHoro cpesa 3y0oB, CTPOSHHEM BTOPUY-
HbIX 3yOHBIX TiacTuH. OT S. polyacanthus oraudaercs ctpoeHrueM oduieanbHbIX METUICIUIIPUN,
MeHee YIUIOIeHHOU (hOpMOil TonepeyHoro cpe3a 3yda 1 CTPOCHUEM BTOPUYHBIX 3YOHBIX IJIACTHH.

Pona Pseudocentrotus Mortensen, 1903
Enuncreennsiit Buj P. depressus (A. Agassiz, 1863). Pon cxonen co Strongylocentrotus nonuro-
POBOIi CTPYKTYpOIi aMOy1aKkpoB (6—7 MapHBIX MOP B KaXI0H apKe 3a UCKIIFOUCHUEM a/I0PaJIbHOM 4acTh
amOynakpoB). OCHOBHBIE OTIMYUS BEIpaXKEHBI B (hopMe I1oOndepHbIX NeANLEIUISPUi, CIIUKYII, kKaoep-
HBIX LIEJIEN U CKEJeTa IUIyTeyca.

Pseudocentrotus depressus (A. Agassiz, 1863) —
Hu3knit Mopckoii ex
(uBeTHas BKJIaaKa, puc. 6)

Toxocidaris depressa — A. Agassiz, 1863: 356.

Strongylocentrotus depressus — A. Agassiz, 1872—74: 162, 440.

Pseudocentrotus depressus — Mortensen, 1903: 121, 137, P1. XX1.8, 9, 14, 15; Mortensen 1943b:
541, Pls. XXVIL 1-2; XXXIV. 1; XXXIX. 5; XLIV. 2-5; LVI. 4,5, 13, 14, 18-26; Shigei, 1986; Matsuoka,
1987: 339; Tarapenko, [lonrapayc, 1993: 66, 67, 68, puc. 2r, 30, B; Pakos, TaOynkos, 2001: 456.

Oxpacka. Menkue UIJIbl HMEIOT 3€JIEHOBATYIO OKPACKy, TOTa KaK KPYIMHbIE — CBETIO-KOPHYHE-
BbIe. TOJIBKO y KOHIIOB OOJIOMAaHHBIX MIJI OKpacka CTAaHOBUTCSI TEMHO-KOpUUHEBOH. Takum oOpazom, oOmas
OKpacka MOPCKOTO eXa HeOJAHOPOJHas, B OCHOBHOM CBETJIO-KOpHUYHEBas. MaapernopoBas MiiacTUHKa
OKpalleHa B TEMHO-KOPUYHEBBIN 1IBET.

Manoups. OTHOIIEHUE BHICOTHI MAHUUPS K €ro guaMeTpy okoio 0,45. DTUM OH 3aMETHO OTJIHYa-
eTCsl OT MOPCKUX €Xel ponoB Strongylocentrotus n Mesocentrotus, OTHOIICHHE BBICOTHI K JUAMETPY
HaHIXPSI Y KOTOPBIX 00bI4HO Gosbiie 0,5, T. €. OHM UMEIOT 00Jiee BBICOKH MaHIUPh. Y 3TOr0 MOPCKOTO
eXa MaHIUpPb CHU3Y CHJIBHO YIUIOILEH, a CBEPXY UMEET c1a00 BBITYKIYIO IOBEPXHOCTb, TAK YTO B IIPO-
(I OH UMEET OBAIBHO-ITMPAMUIATIBHYIO (OPMY.

Hrabl. Hanbosee xapakrepHbIMU Y P. depressus sIBISIOTCS UIVIBL: 110 SKBATOPY MaHUIUPSl OHU OYCHb
JUIMHHBIC, ¥ KX Pa3Mep PE3KO YMEHBIIACTCS 110 HAIIPABICHHUIO K MaKyIIKe. J{JTMHA U «9KBATOPHAIILHO-
ro» psifa focturaer 36 MM, Ipu TOJIIIMHE Y OCHOBaHMA 2,3 MM. B cienyromem psiay HUIvIBI O JUTHMHE
MOYTH HE OTIIMYAIOTCS OT UIJT «IKBATOPHAIBLHOTOY» PpsAad. 3a CUET 3TOTO XK BBIIISAUT KPYTHBIM M CHITb-
HO YIUIOLICHHBIM. Wbl CeAyI0MUX HECKOIBKUX PSIIOB MMEIOT MEHBIIYIO AMUHY (15-20 MM) U TONIIIH-
Hy (1,2-1,3 MM). C HI>KHEH CTOPOHBI TaKKE UIJIBI TOKPBIBAIOT MAHIUPb BIUIOTH 70 epuctoma. C Bepx-
HEH CTOPOHBI MaHIMPS, OT PKBATOpa K alMKaJILHOMY IIOJIIO, AJTMHA TAKUX HIJ yMEHbIIaeTcs A0 7,5—
10 mm. OHako B pailoHE MaKyLIKH pe3Ke BO3pacTaeT KOJMYECTBO MEJIKHUX UIJI JPYroro THIa JJTMHON
4-6 mm (PakoB, TabynxkoB, 2001).

3yon1. [lo HenaBHero Bpemenu P. depressus Bxonui B cemeiictBo Toxopneustidae (Mortensen, 1943).
OcHoBHBIE MOp(]oIOrHYecKre OTIINYMS 3yOHBIX IUIACTUHOK CTPOHTHIIOLEHTPOTHA OT TOKCOITHEYCTH/I-
HOTO TUIIA 3aKJII0Yar0TCs B (hOpMe KapUHAJIBHOTO OTPOCTKA, & TAKKE B COOTHOILICHUH JUTHH 3TOTO OTPO-
CTKa K JaTepajbHON 4acTH IJIACTUHKU. Y CTPOHTMIOLEHTPOTH KAPHHAIBHBIH OTPOCTOK OOBIYHO CO-
crasisieT 0,5 UM 9yTh OOJIBLIE OT AJTUHBI JaTePaIbHON CTOPOHBI, B TO BpEMSI KaK JAJIMHA KApUHAIBLHOTO
orpoctka Toxopneustidae o0br4HO mpeBbILIACT ee. P depressus uMeeT 3yOHbIE TUIACTUHKH 000UX TH-
noB (Tarapenko, [lonrapayc, 1993, puc. 36, B).

Cpasnenne. OT Apyrux MpeacTaBUTENIeH ceMENHCTBa OTIIMYAETCSl CTPYKTYPOH IIOOM(EpHBIX Tie-
JULEIUIpUid, GOPMOH CHHKYII, HAJIMYKMEM KaOepHBIX IIeJIeH U KOP3MHKOOOPa3HBIM CTPOSHHEM CKEJIeTa
IyTeyca.
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I'TIABA 2. TEOTPAONYECKOE PACITPOCTPAHEHUE

2.1. PacnpocTpaHeHnue OTAeJbHBIX BUI0B

2.1.1. Strongylocentrotus pallidus

S. pallidus imeeT camblii MIMPOKUH apea cpeay IPYrHX BHIOB M BCTPEUYACTCsl B aKBATOPHSIX apK-
TUYECKHX U 1aJIbHEBOCTOYHBIX MOPEH MOYTH OBCEMECTHO, HCKITIOUAs TPUYCTHEBBIC YUACTKH KPYITHBIX
pex u BogoeMbl dctyapHoro Tumna (puc. 2.1.1). Hanbonee yacto Bctpeuaercs B paiionax o. Llnunoep-
reH, 3emnn @panna-Hocuda, Hosoii 3emnnu, B bapenuesom, bepunroBom, OX0TCKOM MOpSIX, BIOJb
Bocrounoit Kamuarku, Komannopckux u Kypuibckux 0-BoB, B ceBepHOH yacTu SnoHckoro Mopsi. Pesxe
BcTpeuaeTcs B benom Mope, npudem, 1o paHee He pazoOpanubiM kosuiekinusm 3UH PAH, on BiepBbie
oOHapy»eH B JIBuHckoM 3anuBe. JJoBonbHo cnabo npencrasneH B paiionax Kapckoro, Boctouno-Cu-
oupckoro, Yykorckoro, Mopsi JIanTeBbIX U B 10’)KHON YacTH SIMOHCKOTO MOPSI.

B eBpasuiickoii yacTH apKTHUECKOTO OacceifHa CeBEpHYIO TPaHMIly PacpOCTPaHEHHUS BHIa MOKHO
0003Ha4nTh B penenax §2° c. ml. B 3anaaHoi yactu u 76—80° c. m1., B BocTouHol — S. pallidus sBns-
€TCsI XOJIOAHOBOJHBIM BHJIOM, IIOATOMY, OUYEBUIHO, AabHEHIIIEMY €0 IPOHUKHOBEHUIO Ha CeBEp Ipe-
MSTCTBYET HE HU3Kas TeMIlepaTypa Boabl (KoTopas, B o0mieM, Majio MeHseTcs B peaenax JlemoBuro-
rO OKeaHa), a pe3koe — /10 3—4 Thic. M — yBEJIWYCHUE TIIYOHUHBI 110 HAMpPaBICHUIO K Moirocy. Takum
00pa3oM, CEeBEpHYIO IpaHHIly apealia BUa MOXKHO C JI0CTaTOYHOH BEPOSTHOCTBIO MPOBECTH BIOJIb Kpast
MarepukoBoro 1menbda JleqoButoro okeana. He nckiroueHo, TeM He MeHee, YTO PHU OoJiee TIIaTeNb-
HOM HCCJICAOBAaHMH BOCTOYHOM YaCTH 3TOTO OKeaHa OyleT oOHapy>KeHO MPOHUKHOBEHHUE BU/IA CEBEP-
Hee, B0k XpebToB JlIomoHOCOBa 1 MeHaemneesa.

XapakTep pacrnpeieieHus BUIa B a3UaTCKOM CEKTOpe APKTUKU HOCHUT OoJiee MPepbIBUCTHIN Xapak-
Tep, YeM B IPYT'HX paiioHax apeaja, 4To 0ObSICHSIETCS HeOIaronpusaTHBIM BO3JEHCTBHEM CTOKa CHOUP-
CKUX PEK, ONMPECHSIONINX 3HAYUTEIbHbIEC IPUOPEKHbIE aKBATOPHH MEIKOBOIHBIX apKTHUECKUX MOpei

® Mecra oOHapyskeHus (00paboTKa COOCTBEHHBIX COOPOB M KOJUIEKIIHOHHBIX MaTepHaJIOB)
@ 10 ImTEepaTypHBIM JaHHBIM

Puc. 2.1.1. T'eorpaduueckoe pacrupocrpanenne Strongylocentrotus pallidus

32



I'masa 2. 'eorpaduueckoe pacnpocTpaHeHue

1o nHa ([looporosbckuid, 3anorun, 1982). Kak cnepcreue, oOuTanue Buja 3/1eCh IPUYpPOUCHO K OoJiee
yaaJeHHBIM OT MaTePUKOBOTO mobepexbs paiionam: CeBepHas 3emis, m-oB TaliMbIp, 0-Ba AHXY,
0. Bpanrenst. OTot dakT Takke oTMeuaror B cBoeit pabore A.B. CmupHoB u U.C. Cmuphuos (1990).

HOxHas rpaHuLa pacnpoCcTpaHeHHs BHIa HAXOIUTCS B pailoHax SMOHCKOTO MOPsl ¥ THXOOKEaHCKOTO
nobepexbs SAnonnu B npenenax 38° c. mr. (baxun, 1995). 310 cornacyercst ¢ BBIBOAAMH APYTHX aBTO-
pos (McCaley, Carey, 1967; Jensen, 1974). Onnako M. Vencen, npotuBopeua ceGe, B Toii ske paboTe
MIPUBOMIUT IAHHEIE O HAXOJKE ABYX SK3EMIUIIPOB BUa u3 paitona Haracaku (32°40° c. m1.), 9T0 ManoBe-
POSITHO M OCTaBJIsIET ATy HH(OpMaNnio 0e3 KOMMEHTapUEB.

B SlnmonckoM mMope Hanbojee 4acTo BHJ OOHApYXHUBAIOT B TatapckoM MPOJHMBE U BAOJIb CEBEPO-
3anaHbIX OeperoB, MOJABEPKEHHBIX BO3ACHCTBUIO XonoaHoro [Tpumopckoro teuenus. 'opasno pexe
OH BCTpEYAaeTCsl BIIOJIb CeBEPO-3anaaHbIX Oepero SAMoHMN, OMBIBAEMBIX TEIUIBIM LlycuMckuM Tede-
HUeM. B 1oxHOM yacTi Mopsi, Ha mmpoTe 38—39°, neHTpanbHas BeTBb LlycnMckoro teueHus, BcTpeya-
ack ¢ [IpuMopckuM, MOBOpavYMBaEeT Ha BOCTOK, @ HEOOIBIIOHN MOTOK OTAEISETCS Ha 3araj] U IepeXOAnuT
B MIPOTHBOTEUEHHE BI0JIb OeperoB Kopeu ([obpoBonbckuit, 3anorus, 1982), kak Obl oTcekas OT MOpst
ero 0oJiee MpOrpeTyIo I0T0-BOCTOUHYIO YacTh. CO CTOPOHBI THXOOKEAHCKOTO TOOEpekbs SIMOHNHT Ha STHX
e mupoTax (0koio 37-39°) HaXoaUTCs 30HA CEBEPHOTO MOJIIPHOTO (PpOHTA. 3/1eCh BCTPEUYAOTCSI CyO-
nongpHoe Tedenue Oiiscno, cyoTponuueckoe Kypocuo u tpancpopMupoBanHoe B SImoHCKOM Mope cy0-
Tponuueckoe Canrapckoe TeueHue. [Ipu 3Tom, kak u B SIMOHCKOM MOpe€, K 0Ty TOJIIIMHA TETUIBIX OTO-
KOB yBenu4uBaeTcst, mporpesas rryounst ot 200-300 1o 400-600 m B Teuenue roaa 1o 9-16 °C (Tuxuit
OKeaH..., 1981; JloopoBosbckuid, 3anorux, 1982). HecoMHEHHO, YTO IMEHHO YBEIIMYUBAIOIICECS] BIUS-
HHUE CyOTPOIINYECKHUX TeUCHUH Ha TITyOMHHBIE 30HbI, CO3alolIee TaM HeONaronpusITHBIH TepMHUECKUI
PEXKUM TSI XOJIOA0II00UBOTO0 S. pallidus, orpaHnYMBaeT ero JalbHeInee pacnpocTpaHeHUe Ha IOT.

Takum 006pazomM, KpuoQuIbHBIE YepTHl S. pallidus OlaronpusATCTBYIOT €T0 IUPOKOMY pacripocTpa-
HEHMIO B apKTHYECKUX MOPsiX. C Ipyroil CTOPOHBI, CIOCOOHOCTH BU/1A K 3aCEIICHUIO 30HBI HIYKHEH Cy0-
JUTOPAIH U BEpXHEW OaTHalH, XapaKTepU3yIOLIHecss HeBBICOKUMH, C MaJIbIM IMANa30HOM H3MEHYUBO-
CTH TeMIIepaTypaMH M COJECHOCTBHIO BOJBI B APKTHUECKUX U OOpealbHBIX MOPSX, Aae€T €My BO3MOX-
HOCTb POHUKHOBEHUS B O0JIee I0)KHbBIE aKBATOPUH 110 CPABHEHHMIO C APYTUMH, J1a)KE MEHEe XOJIOH0III0-
OMBBIMH, HO MEJIKOBOAHBIMU BUIAMHU.

2.1.2. Strongylocentrotus droebachiensis

Pesynprarsl HalmKMX UcciieJOBaHNH MOKa3aln, 4YTO FPAHMLIA €BPA3UIICKOI yacTH apeana BUJa OTJIHU-
YaeTcsi OT OOIIENPUHATHIX MpeacTaBIeHui. Tak, B apKTHYECKHX MOPSIX 30Ha paclpoCTpaHEHUs STOrO
BUIA YKe, UeM U3BecTHO U3 turepatypsl (LLopsirun, 1926; Mortensen, 1943; [IpsikoHoB, 1946; bapano-
Ba, 1957; Jensen, 1974), 4yTo nepBoHauaIbHO OBLIO CBSI3aHO C OIIMOKAMU B OTPE/CICHUH, a TIO3KE —
C HUTHPOBAaHHEM HENPaBUIIbHBIX BEIBOIOB APYTMMHU aBTOpaMu. Hanbosee mupoko BUA pacipocTpaHeH
B bapenueBom Mope, dalie BcTpeyasich B €ro I0KHBIX M OT0-3aMaJHbIX yacTsax (puc. 2.1.2). Bonpexu
YCTOSIBIIIEMYCSI MHECHHIO O MAaCCOBOM 3acesieHuH 3TUM BHIoM benoro mopst (ILlopeirun, 1926, 1928, 1948;
HesikonoB, 1946; Kynepckuii, 1963; Kaypman, 1977; Haymos, Onenes, 1981; l'onukos, Ckapinato, Ta-
OynkoB, 1985; I'onmkoB u ap., 1985a; u 1p.), npu nepeonpeene !y KOIIEKIUN ObLT0 0OHApPYKEHO JIUIb
TpH dK3eMIuIsIpa S. droebachiensis u3 Kanganakiickoro 3anmBa, a OCHOBY Koyiekuid u3 beixoro mopst
COCTaBJISLIM npecTaButenu S. pallidus. Ananornynas kKapTuHa Obliia oOHapy»KeHa U B CHOUPCKUX MOPSIX:
B Kapckom Mope BuJ BCTpedasics JIMIIb BO3Jie ceBEpHOI okoHeuHocTH HoBoit 3emin, a B Mope JlamnTe-
BbIX U Boctouno-Cubupckom Mope oH He oOHapyxeH. M3 UyKoTCKOTo MOps TakKe M3BECTHBI JHILIb
JIBE€ HAaXOJIKM BUJa BO3Jie 0. Bpanrens.

B Cesepo-3anagnoit [lanuduke, kak 0OTMEUEHO BBILIE, €T0 MOCEICHUS NMPUYPOUYEHBI K 3aKPBITHIM
OyXTam M APYT'MM y4acTKaM MoOepesbs ¢ 00jiee KOHTUHEHTAIbHBIM THIPOIOTHYECKUM peKUMoM. OH
BcTpeuaercs B 0. [IpoBuaenus, 3an. Jlapentus, 3an. Kpecra, nanee, Bnois 6eperos bepunrosa mops,
OH BIIepBbIe 0OHapysxeH B 0. AHaabips, B Kopdo-Kaparunckom paiione (3an. Kopda, o. Bepxorypoga,
6. Occopa, nponus Jlutke). FOxHee, kak ormedeHo u B utepatype (bapanosa, 1957; Jensen, 1974), on
oOutaet Boib nodepexbs Bocrounoit Kamuarku, ot M. Adpuka 1o M. Jlonarka, 10Kanu3yscek B oc-
HOBHOM 110 OyxTam. Te xe aBTopsl U A. Araccuc u JI. Knapk (A. Agassiz, Clark, 1907) ommbouno yka-
3BIBAIOT Ha MIMPOKOE pacnpocTpaHenue Buaa Ha Komannopckux un Kypnibckux 0-Bax, TOTa Kak JIUIIb
Ha Kypunbckoif rpsjie HaiiIeHbl TP €ro JIOKaJbHBIX MmocenieHus: Bo3ie o. [lymiry, B 6. KparepHoii
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(0. AAlnxunua) u B 6. bpoyToHa (0. Cumymnp), a Ha Komangopax suj He oOHapyskeH. B OxoTckom Mope
pacmpocTpaHeH B HanOoJee U3pe3aHHbIX ydacTKax 3anajHoro nooepexsps: B [lemxuHckol, [ mxurun-
ckoit, SImckoit, Taylickol, Elipuneiickoii ryoe, B IllanTapckom paiione, B CaxaJMHCKOM 3aJIMBE U T. [I.
Brone ceBepo-BocTounoro Oepera CaxannHa OH OIyCKaeTcsl Ha Ior JMiib 1o JIyHeckoro 3anuBa. Bee
00pas3ibl U3 KoJUIeKLni, coOpaHHbIe rokHee JIyHbcKkoro 3anuBa u 0. Cumymmp (13 paiioHoB SMOHCKOTO
Mopsi U ¢ 6eperoB Kopen), Ha KOTOpbIE CChLIANUCh MHOTHE aBTOPHI ([{bsikoHOB, 1938, 1952; [TorankuH,
1952; Mortensen, 1943; bapanoBa, 1957; Jensen, 1974), B 1eliCTBUTEIILHOCTH OKa3aJIUCh MPEACTABUTE-
JsIMH IpyTuX BUA0B. COMOCTAaBIIsAs KapTy MECTOHAXOKICHHS BUA CO cXeMoii TeueHuii B bapenuesom
Mmope (3enkeBud, 1951; JloOpoBosibckuid, 3asiorut, 1982), MOKHO 3aMETUTh, YTO PAOHBI JIOKATH3AIHH
MaccoBbIX moceseHuii Buaa (Mypmanckoe nodepexne, CeBepo-Kanunckoe u ['ycunoe 1uiaro, [nui-
OepreHcko-MeBeXKHHCKOE MEJIKOBOIbE, 3anaano-HoBo3emenbckoe mpuOpekbe) HaXOAATCs MO BIIH-
siHUEM Terioro Hopakarnckoro TedeHus, mpuyeM o Mepe ociadeBaHus BIUSHHS aTIaHTHYECKUX BOJ K
CEBEPO-BOCTOKY YaCTOTa HaXOJIOK CHIKaeTca. BocTounee Bul 0OHApY>KEH JIUILB BO3JIE CEBEPHON OKO-
HeyHoctu HoBoit 3eminu, Ha rpanune bapenuesa n Kapckoro Mopei, riie oteruisitoniee Bo3qeiicTBUeE ar-
JAHTUYECKHUX BOJ 3HAYUTENIBLHO ocinabeBaeT. CeBepHas TpaHula paclpOCTPaHECHHUS BU/Ia B €BPOa3Uar-
CKOM perruoHe APKTUKU HaXOOUTCs Y ceBepHOil okoHeunocTr 3emun Ppanna-Mocuda, uto, 04eBUIHO,
CBSI32HO C MPOHMKHOBEHUEM clozia BeTBH [ onbcTpuma, orudaromeii ¢ ceBepo-3anaza o. Lnunbepren.
Y4uTBIBas CTEHOTAIMHHBIC YEPTHI, IPUCYIINE OaPEHIIEBOMOPCKON MOMYJISIIMU BU/1a, MOYKHO OOBSICHUTh
€ro OTCYTCTBHE MM PEJKYIO BCTPEUaeMOCTh, cormacHo coopam M. Mencen (Jensen, 1974), B paiione
Mexay o-Bamu Kosrye u Baiirau, KOTOpbIi HaXOOUTCS IO BIMSHUEM OTNPECHSIONIET0 cToKa [leqopsl
(mo 25-29%o) ([loOpoBonbckuid, 3anorun, 1982). Haxonku S. droebachiensis B benom Mope juiib B
HIKHeH cyonuropanu Kanganakuickoro 3anuBa U B BopoHke, KOTopble HAMMEHEE MOIBEPKEHBI OIpec-
Henuio (ILlopeirun, 1926), roBOPSIT B M0JIb3Y TAKOTO OOBSICHEHUS.

[To-BuanMOMY, UMEHHO CYpOBBIil apKTHUECKUI THAPOIOTUYECKUN PEKUM M MOIITHOE ONPECHSIOLIEEe
BO3/ICHCTBHE CTOKa KPYITHBIX PEK B MPHOPEkKbEe 00YCIOBIMBAIOT OTCYTCTBUE BUAA HA OOJIbIICH YacTh
aKBaTOpUHU cHOUpCKUX Mopel. Jlump B paifoHe 0. Bpanressi, HaXos1erocsi B 30He BO3ACHCTBHS BET-
Bl OTEIUIAIONIET0 OEPUHIOBOMOPCKOTO TEUEHHS, CO3AAI0TCs YCIOBHS TSl CYLIECTBOBAHHMS OTIEIbHBIX
ocobeii. [TockonbKy OCHOBHOH MOTOK 3TOTO TEUECHHUSI MPOXOJUT HA CEBEPO-BOCTOK UyKOTCKOTO MOpS,
MOKHO OJKMAATh 00JIee YacThIX HaXOJOK BUAA BAOJb NOOEPEKbs AJISCKH.

Fr

* Mecra oOHapykeHus (00padoTKa COOCTBEHHBIX COOPOB M KOJUIEKIIMOHHBIX MaTepHaIIOB)
@ 10 IMTEpaTypHBIM JaHHBIM

Puc. 2.1.2. Teorpaduueckoe pacnpocrpanenne Strongylocentrotus droebachiensis
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Pacnipenenenue ceBepo-3anagHO-TUXOOKEAHCKON MOMYNISAINN BUAA, ayTIKOJIOTHSI KOTOPOTO HOCHUT
«OyXTOBBIE» UEPTHI, LIETUKOM 00YCIIOBIIEHO HATMYMEM COOTBETCTBYIOLIMX OMOTOIOB U MX PACIIONIOKE-
HueM. ClieryeT OTMETUTb, YTO MO100Has 3aKOHOMEPHOCTD HAOMIOaeTcs 1 Ha AJIeyTCKOH Ipsiie: BAOIb
OTKPBITBIX OCTPOBOB BHJI HaiiieH auib B Oyxre Jlary-Xapoop (0. YHanamika). MOXHO TIPEAIONOKHTS,
YTO CXOJIHBI XapaKTep B paclpelneicHun BUaa OyneT oOHapyKeH U Ha CEBEPO-3araIHOM 00epexbe
CeBepHoil AMepuKH, H300MITyIOIEM OyXTaMH 1 3aJTMBAMHU.

Haubonee mmpokoro pacnpocTpaHeHus: BUJ JOCTUTAET B MPUOpEKbe MaTepuKoBoi yactu OXOT-
CKOTO MOPsI, THAPOIOTUYESCKHI PEKUM KOTOPOTO HOCUT YePThl KOHTHHEHTAIBLHOTO BoJj0eMa — OO0JIb-
II1€ Ce30HHbIE BapHallMy TEMIIEPaTypbl U COJIEHOCTH B IIOBEPXHOCTHOM CJIO€ 110 CPABHEHMIO C OKEaHH-
yeckuM pexkuMoM. OH HEe 00HapyKeH BJ0JIb o0epexbs 3amaqHoi KamuaTku, 4to 00yCIOBICHO MIU-
POKHM pactupocTpaHeHUEM B BEpXHEH CyOnuTopanu HeOIaronpusITHEIX MeCYaHbIX WA HIUCTBIX TPYH-
TOB U MOIIHBIM BIMsSIHUEM BeTBH OHSICHO, ONPEeENIONMM 00Iee OKeaHUUECKUE YePThl THAPOITIOTHU B
3TOM paloHe.

EcrecTBeHHOM nperpaoi A1 IPOHUKHOBEHHS Ha 10T BIIOJIb a3HaTCKOT0 Oepera, o-BUANMOMY, CITy-
JKUT TOJIIIOP CHJIBHO PaclpecCHEHHBIX BOJ AMYPCKOTO JuMaHa. B cOOTBETCTBUM € TeMIlepaTypHBIMHU
YCJIOBUSIMHU, KOTOPBIE HE BBIXOJAT 3a Mpeseibl ONTUMYMa B/, TEOPETUYECKH BIIOJIHE BEPOSTHO €ro
MPOHUKHOBEHHE B/loJIb BocTounoro Caxanuna u Kypunbsckoit rpsasl oxHee JIyHbCKOTO 3anuBa U
0. Cumymmp, o kpaiineit mepe 10 M. Teprienus u o. UTypym, HO OTCYTCTBHE COOTBETCTBYIOIIUX pedy-
THYMOB B BHJE 3aKPBITBIX OYyXT, O-BHIUMOMY, HCKIIIOYAET TaKyl0 BO3MOXKHOCTb.

ITo muenuto M. Mencen (Jensen, 1974), Bua oGHTaeT Ha BCEM MPOTSKECHHN CEBEPHBIX OEPEros
aMEpPHUKAHCKOI0 KOHTHHEHTA, YTO, OJTHAKO, BECbMa COMHUTENBHO. XapaKTep r’UAPOIOTHUYECKUX YCIOBHH
B Mope bodopra u 3ananHoi yactu Kanagckoro apxumnenara HOCHUT SIPKO BBIPaKCHHBIE apKTHUECKUE
yepThl. Temneparypa nosepxHocTHOH (J1o 100 M) BogHOM Macchl 3/1ech BCEeIya HUKE TOUKH 3amep3a-
Hust (o1 —1,7 °C mo —1,4 °C), a OTHOCUTENBHO TEIUIbIe aTJaHTH4YeCKre BOAbI (JIMIIb 4yTh BoIime 0 °C)
Haxozsatcs Ha rmyonHe 200-700 m (Oxeanorpaduueckas sHmukIoneans, 1974). M xots coaeHoCTh BOIbI
3[eCh KoJeOaeTcss He3HAUNTENbHO U ONaronpusTHa A7 BUAA, TEMIIEPAaTYPHBIH pEXUM ele Oonee cy-
poBbIii, yeM B Mope JlanteBbix U Bocrouno-Cubupckom Mope, rae Buja He oOHapyxeH. [loaTomy ¢
0O0JBLION oMl BEpOSATHOCTH MOYKHO MPEAIIONOKUTh B aMEPUKAHCKOM CEKTOpe APKTHKH, KaK U B paii-
OHE CHOMPCKUX MOpEH, CyIleCTBOBaHUE pa3phbiBa apeana, MPemnsaTCTBYIOUIEro 0OMEHY TeHETHYECKUM
MaTepHajIoM MEXKAYy THXOOKEaHCKOH M aTIaHTHMYeCKON MOoMmyssiuusiMH Bua. B mo0OoM ciydae, yxe Ha
OCHOBAaHMH HAJINYHSA pa3pbiBa apeana O0JbIION NPOTSHKEHHOCTH B pailoHe CHOMPCKUX MOPEH 3TOT BH,
B IPOTUBOBEC OOLICTIPUHATOMY MHEHHIO, HEJb3SI CUUTATh LIUPKYMITOJISIPHBIM.

2.1.3. Strongylocentrotus polyacanthus

Cornacuo MEenuIo 3.U. Bapanosoit (1957), npouuTupoBanaomy noske M. Hencen (Jensen, 1974),
KpailHUMU CeBEPHBIMH TOUYKaMHU paclpoCTpaHeHUs BUa ABIstoTcst OyxThl JlaBpentus, Tkauen u IIpo-
BUCHUS (OmpeAesieH ero Kak S. polyacanthus apicimagis). OgHaKO KPUTHUECKUI IEPECMOTP KOJUICK-
i, ¢ KoTopeiMu pabotana 3.11. bapanoBa, moka3sai, 4to Bce cOOpsl ceBepHee 0. Kaparuuckoro oTHO-
cates K S. droebachiensis. Tem He MeHee, OCHOBBIBasICh Ha Haxozkax Bosie 0. [IpoBuaenus, caenan-
HbIX skcnieaunuei 3oonornueckoro nHCTUTYTa AH CCCP yxe B 1976 I, IMEHHO ATOT paiioH MOXKET
CUMTAaThCS CEBEPHOU IpaHuIleil apeana Buja (puc. 2.1.3). IOxuee Buj BriepBbie 00Hapy»x)eH Baoib Ko-
psikckoro nobepexbst bepunrosa mopsi, ot 6. J{exnesa 1o M. Omtoropckoro (baxun, 1995). [lanee on
HaieH Ha o. Kaparunckom u ot M. CuByuero Bronb Bocrounoit Kamuarku, Komangopckux u Kypuss-
CKHX 0-BOB IO CEBEPHBIX OeperoB 0. XOKKaia0, YTO, B OCHOBHOM, COBIIAJaeT C MPEACTABICHUSIMHU
3.U. bapanoBoii. B Oxorckom Mope BriepBble 0OHapy»xeH B 3ai1. KambansHoMm (3anannas Kamuarka),
Ha 0. Marbikuib (3ai. [llenuxosa) u B 3ai. Tepnenus (0. Caxanus).

CTeHOOMOHTHOCTD BU/Ia U MPEANOUYTUTENIFHOE 3aCelICHHE UM YYaCTKOB C OKEaHHUYECKUM BOIHBIM
PEKUMOM JIOTHYHO OOBSICHSIET €0 OTCYTCTBHE BO BHYTPEHHUX aKBaTOpUsAX AHaIpIpcKoro 3anuBa, Kopgo-
Kaparunckoro paiiona 1 Ha 60JbIIel YaCcTH MaTepPUKOBOTO TOOepexbsi OXOTCKOro MOpsl, T/ie TeMIepa-
Typa MOBEPXHOCTHBIX NPUOPEXKHBIX BoA JieToM gocturaet 13—18 °C, a conenocts nanaet 10 30%o u
ke (Okeanndeckas sHImKIoNenus, 1974). C npyroit CTOpOHBI, IIUPOKOMY PACIIPOCTPAHECHUIO BUJIA B
Kypuno-Kamuarckom paiione, mo-BUIMMOMY, CIOCOOCTBYIOT 0ojiee CTa0MIIbHBIE TeMIepaTypHbie (OT
1 1o 3-9 °C B Gonbiyto 4acTh rojia) U colieHOCTHbIE (0K0JI0 33—-34%0) ycnoBus Teuenuit Oisicuo u
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Kamuarckoro. BeTBb nmocieanero Teuenus, 3axo/s uepe3 4-it Kypunbckuii mponus B OXoTckoe Mope,
MIPOXOAUT B0k 3anaanoi Kamyarku B 3anuB LlennxoBa, 1 CBOUM BIHSHUEM, ITO-BUAMMOMY, 00YCIIOB-
JIMBAET MOSBJICHUE B 3TOM pPallOHE OTAENbHBIX TOCEJICHNUH BHA.

EctecTBeHHO# nperpasoil s NPOHUKHOBEHHMS BHJA B APKTHKY, CKOpEe BCETO, SIBISIFOTCS XOJIO/-
HbIE BOJIBI UyKOTCKOTO MOpSsI 1 onpecHeHHBbIE 10 26,8%o (oOpoBomnbekwii, 3anorus, 1982) ctokoM pexu
Oxon Bonel Bepunrosa nponusa. [TonoxeHue 105)KHON IpaHUIIBI pacTIpeieIeHUs IBHO 00YCIOBICHO He-
OnaronpuATHBIM BIUSTHHEM TerIbiX TedeHni Kypocno u Cosi, KoTopbie, BCTpedasich ¢ XonoaHbiM Orisi-
CHO, BBIKJIMHUBAIOTCS B palioHe cTbika Manoi Kypunbckoii rpsiabl v SImoHCKOro apXuIienara, 4To IpruBo-
JUT K TIPOrpeBy MoBepxHOCTHOTO ci1ost 10 16—19 °C (bobposckuii u ap., 1977; lobpoBonbekuid, 3ano-
ruH, 1982). XapakTepHo, 4TO Ha I0)KHOM OKOHEUHOCTH KypHiTbcKOM Ipsijibl OCHOBHBIE HAXOAKH BHJA TPH-
YPOYEHBI K THXOOKEaHCKOH cTOpoHe 0cTpoBOB (0. Kynammmp, o. UTypyn). OTcyTcTBHE €ro ¢ 0XOTOMOP-
CKOHM CTOPOHBI BIIOJIHE O0BSICHIUMO OTETUISIOMINM BIUsiHHEM BeTBU Cosl, TPOTHBOTONOKHBIM 110 HaIllpaB-
nenunto Tedennto Oisicno, B pe3yabTaTe 4ero TeMiepaTypa OXOTOMOPCKOHM BOJIBI B 3TOM paliOHE BCeTna
Ha 1-3 °C BbIllIe TUXOOKEAHCKOH (ATiIac TeMuepaTypsl..., 1976).

2.1.4. Strongylocentrotus intermedius

Cy1ecTBOBaBIINE 10 CHX MOP HESICHOCTH B UAECHTUDUKALWY S. intermedius He TIO3BOJISITH MTpecTa-
BUTH 00J1aCTh €ro pacrnpoctpaHenus: B Mopsix Poccun. Cuntanocs, uro S. pulchellus (B neficTBUTEIBHO-
CTH MJaAIINK CUHOHUM S. intermedius) pacnpocTpaHeH Ha ceBep o OXOTCKOMY MOPIO M 10 Oeperos
Bocrounoii Kamuarku (bapanosa, 1957, 1962, 1971; [IpsikonoB, 1958a, 195806; Jensen, 1974; ®anees, 1985),
TOIIa KaK pacupocTpanenue S. intermedius OrpaHMYMBAIIOCH IICHTPATbHBIMU U FOXKHBIMH YacTIMU SIOH-
ckoro mopsi (ot 3a. [locketa 1o FOxuoro Caxanuna), paiionom FOxubix Kypuiibckux 0-BoB U Oeperamu
Snonuu ([psixonoB, 1958a, 19586; Utinomi, 1960; bapanosa, 1971; Jensen, 1974; ®anees, 1985). [1epeon-
pezerneHne KOJUISKIM T0Ka3ajio, YTo CYNIeCTBYIOIINIA apeall BUia UMEET HECKOJIBKO HHYIO (hopMy.

Ha ceBep on nponukaer 1o Tarapckoro nponusa, 3ai. Tepnenus (Boctounsiii CaxaianH) u A0 OCT-
poBoB Utypyn u Ypym, e npoxXoauT rpaHuiia ero MacCoBoOro pacipocrpanenus (puc. 2.1.4), T. e. nab-
11e, YeM M3BECTHO W3 JUTEpaTypsl o S. intermedius, u 6mxke, yem 1o S. pulchellus. Bee sx3emriis-

* wMecra 00HapyxkeHus (00paboTKa COOCTBEHHBIX COOPOB M KOJUICKIIHOHHBIX MaTCPHAIIOB)
@ 1[0 1uTEpaTYPHBIM JaHHBIM

Puc. 2.1.3. Teorpadudeckoe pactpocrpanenue Strongylocentrotus polyacanthus
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PBL, OTIpe/IeTICHHBIC IPYTUMU aBTOpaMu Kak S. pulchellus u3 palioOHOB ceBepHee ITUX TOUECK, B ACHCTBH-
TENLHOCTH OKAa3aJMCh MPEJCTABUTENSIMU JPYTUX BUAOB. TeM HE MeEHee, OTIEeIbHbIE 0CO0Hu
S. intermedius, NO-BUIUMOMY, CITIOCOOHBI TPOHUKATH BOJIb KypriibCcKOH Tpsizibl ceBEpHEE OCTPOBa YPYIL.
B He3HauMTENBHBIX KOIWYECTBAX OHU OOHApYKeHbI Ha 0-Bax UepHbie bparbs u Cumymmp B.U. JIyku-
HBIM (1979), XOTSI UMEIOTCSI COMHEHUSI 10 TIOBOAY JOCTOBEPHOCTH €r0 ONpeeeHus Buaa. B komnekunu
31H PAH o6Hapy»xeHbl paHee He 3aperiuCcTPpUPOBaHHbIC HAXOIKH 3TOT0 BUA U3 paloHOB 0cTpoBoB KeToit
u [lapamymup, KOTOpble, OHAKO, BPSJ JIU CIEAYEeT CYUTATh 3aKOHOMEPHBIMH BBHUJLY UX MCKIIIOUUTEIb-
HOCTH ITPU XOPOIIEH N3yYEeHHOCTH TaHHBIX PailOHOB.

Bun mmpoko pacrpoctpaneH no 3anagnomy oepery CaxannHa, B 3aj1. AHUBA, Ha 0. MoHepoH, FOx-
HbIX Kypuiibckux o-Bax u no nodepexbio [Ipumopbs. CornacHo TUTeparypHbIM UCTOYHHKAM, I0KHEE
BUJ BCTpEUaeTcs BOJIb ceBepHbIX OeperoB Anmonuu (Utinomi, 1960) 1o OHaraBbl M0 THXOOKEAHCKOMY
nobepexnio u 1o CuoHas 1o simoHoMopckoMy (Mexny 38° u 39° c. mi.) (Ikeda, 1940).

Cyns 1o cX0KeCTH I0KHBIX I'PaHHLl, paclpoCTpaHeHHe BUJa Ha 10T JUMHUTHPYET Ta K€ cucTemMa
CyOTpOnMYeCcKUX TeUeHUH, uTo u S. pallidus. PazHnuna MOXeT 3aKiiouaTbcst B TOM, YTO Ha paclpocT-
paneHue 60Jee METKOBOTHOTO U TETUIONIOOUBOTO S. infermedius OKa3bIBalOT HErAaTUBHOE BIUSIHUE HMEHHO
MOBEPXHOCTHBIE CiIoM LlycuMcKoro Te4eHns B I03KHOM 1 F0r0-BOCTOYHOMN yacTH SInoHckoro mopst u Ky-
POCHO C TUXOOKEAHCKOH CTOPOHBI SITOHUY, TPOTPETHIE 10 MPEBBIAOLINX ONTHMAIbHbIE JJIs BUA TEM-
neparyp (8—14 °C 3umoii u 24-27 °C nerom) (Atnac..., 1983; JdobpoBonsckuii, 3anorun, 1982). Ecin
M0 yKa3aHHBIM JINTEPATYpPHBIM UCTOUHUKAM MPOCIEAUTH IPOXOXKAeHNE JIeTHEH n3otepmel 22 °C, koTo-
pasi Bo3Jjie a3uarckoro oepera KpyTo MOBOPavYMBaET Ha 0T [OJ] BIMSIHUEM MTPOXJIagHbIX cTpyii [Ipumop-
CKOT'O TEUEHHsI, MOYKHO MPEINOIOKUTH IPOHUKHOBEHUE BHUJA BIOJIb OEPEroB KOHTHHEHTA I0JKHEE, YeM
CO CTOPOHBI SIMMOHCKUX OCTPOBOB, BO3MOXKHO 110 36° ¢. 1. B pongax komnekuu 31MH PAH Ob11u 00Ha-
pyxensl coopsl A.A. bynre u3 XXentoro mops (paiion lHUXOHB), paHee He 3aHECEHHBIC B KaTaJOr.
Haxozka Busia B 3TOM yZajleHHOM OT FO’KHOM I'paHMIIBI apeaja pailoHe, UMEIOIIeM K TOMY e YHCTO

M

* wMecra oOHapyxeHHs (00paboTKa COOCTBEHHBIX COOPOB U KOJICKITMOHHBIX MAaTEPHAIIOB)
@ 10 uTEpaTypHBIM JaHHBIM

Puc. 2.1.4. Teorpaduueckoe pactipoctpanenue Strongylocentrotus intermedius
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CyOTpONIMYECKUH THAPOIIOTHIECKUI PEXKHM, HE YKIIQJABIBACTCS B CXEMY €T0 PACIIPOCTPAHEHHS K CTABUT
M0J] COMHEHHUE JOCTOBEPHOCTh ATHKETUPOBAHMS 00pasia.

Ha FOxnbix Kypunbckux o-Bax, Kak u B paiione Tarapckoro npomiusa, 6arogapsi CX0KecTH TepMH-
YECKHUX PEeKUMOB S. intermedius B BEpXHEW CyOIUTOpaI TOMUHUPYET cpean Ipyrux BuaoB. C mpo-
JIBUYKEHHEM Ha CEeBEp U MOCTENEHHBIM MOHMKEHUEM TeMIIepaTypbl BOJbl KOJIHMYECTBO HAXOAO0K BHJA
CHIDKaeTCsl. DTa TeHICHLUS 0oJiee BhIpayKeHa ¢ THXOOKEAHCKOM CTOPOHBI TPSABI, TAE YBEINYHBACTCS
BiusgHue Oifsicno: Ha 0. UTypyn cOOTHOLIEHNE KOMMYECTBa HAXOA0K Ha THXOOKEAHCKOM MOOEpexbe K
TaKOBBIM Ha OXOTOMOPCKOM cocTaBisieT 1/3, a Ha 0. YpyIl, pacloNOKEHHOM CeBEepHEe, HaXOAKH H3Be-
CTHBI JINIIIb C OXOTOMOPCKOW CTOPOHBI.

B c6opax c o-BoB Uepnsie bparbst u Cumymmp S. infermedius He 0Ka3al0Ch, HAX0XKIEHHE 0CO0CH
BHJIa B 3TOM pailoHe U3BECTHO TOJBKO o cBeaeHusM B.U. Jlykuna (1979). HeueTkocTh 3TUKETOK, CO-
MPOBOXKAABIINX 00a dK3eMIuIsipa ¢ 0-BoB Keroit u [lapamymmp, ocTaBisioT mMox BOIPOCOM TOUHYIO
JIOKaJIN3aIMIO0 CEBEPHOM IpaHUIIbI apeasa BUia B 3TOM paiioHe. Tem He MeHee, TEOPEeTUUECKH BEpOoAT-
HOCTh MacCOBOT'O MPOHUKHOBEHHS BUIa uepe3 nponus Opusa u Tem Oonee uepes nponaus bycconb, He-
CYIIUX XOJOAHBIE BOJABI OXOTCKOTO MOPsI, B 001aCTh «XOJIOAHBIX MSATEH» B CPEAHEH YacTH T'PSIIbI
(4-6 °C) (JIykun, 1979; Atnac..., 1968), Becbma He3HAYUTEIbHA.

2.1.5. Mesocentrotus nudus

OcHoBHOl paiioH oouTanust B npeaenax Poccun — nodepexbe Lientpanbsaoro [Tpumopss (3am. [lerpa
Benukoro). Ha ceep Buj pacrpocrpaneH He Jo0 o. [lerpoBa, kak cuutaroT A.M. JIpsikoHoB (1938) u
3.U. Bapanosa (1971), a nanbiie: ceBepHasi TpaHHLIa TPOHUKHOBEHHUS BU/Ia B BOCTOYHOH yacTh SmoH-
CKOT'O MOPsI IPOXOAMT B paiioHe 0. MoHepoH, a Ha modepexbe 3anaanoro CaxaanHa — B pailoHe MEeXILy
0. Oxoromapu u ioc. AHTOHOBO (pHc. 2.1.5). IIpu 5ToM Ha 0. MOHEPOH BH[ MPEJCTABICH B MACCOBBIX
KOJIMYECTBaX, a Ha nmodepexkpe CaxaanHa JIMIIb eIMHUYHO. DTO CIeIyeT U U3 JTUTePaTypPHBIX HCTOYHH-
koB (Danees, MBuH, 1985; l'onukos, Ckapriaro, TaOyHnkoB, 1985), xots Oonee pannue sxcneaunuu 3MH
AH CCCP, paborasmue Ha IOro-3anagnom Caxanune, He 3a)MKCHPOBAIN IPUCYTCTBHE BUAA B paiio-
Hax 1oc. AHTOHOBO 1 0. MoHepoH (/IbsikoHoB, 1958a, 19580). DT0 CBHIETENLCTBYET O HEYCTOHYNBOCTH
MIOJIOKEHMSI CEBEpHON IpaHullb! apeasna Bo BpeMeHHu. Jlannble skcnenuiun TUHPO (B.A. [TaBntoukos,
nepc. cooOIICHNE) CBHUIETEIILCTBYIOT, YTO CaMOW CEBEPHOM TOUKOUM HaxoxaeHus M. nudus BIOJb TI0-
oepexnst CesepHoro Ilpumopss sBisercs 3ai. Peiana (M. Acramesa, 44°46° ¢. m1.), a TpaHuLed ero
MaccOBOI'0 PaclpoCTpaHeHusi — paiioH peku MuHorpanoBku (43°15° ¢. m1.). [IpuMepHoO B 3TOM ke paii-
one (M. KpacHslit — 3a11. Onbra, 43,5-44° c. 11.) NPOBOAST CEBEPHYIO IPAHUIY PACHPOCTPAHEHUS BUIA
B.U. ®aneer u B.B. UBun (1985).

CornacHo cO0paM, UMEIOIIUMCS B HAallleM PacOPsKEHHH, BUJ HE OOUTAeT BAOJb I0’KHOTO U BOC-
TOYHOTO MoOepexbs 0. CaxanuH, oguako A. Araccuc u JI. Knapk (A. Agassiz, Clark, 1907) ykasbiBator
eIMHUYHYIO0 HaxoIKy Buaa y M. Tonun (M. CBoOoxHbIi) Ha TiyOuHe 80 M. o nanneiv B.U. Jlykuna
(1988), o BcTpeyaeTcst HA OXOTOMOPCKOM M TUXOOKeaHCKOM npuopesxnu FOxubIx Kypuiibckux ocTpoBOB.

IOxHee, cornacHo TUTEpaTypHBIM JaHHBIM, BUJ OOUTaeT BIOJbL OeperoB Snonuu, Kopen u B XKein-
toM Mope (IpsikoHoB, 1938; Utinomi, 1960; bapanosa, 1971; Jensen, 1974; ®anees, MBun, 1985; Shigei
Michio, 1986). IIpu 3TOM BIOJIH THXOOKEAHCKOTO MOOEPEkbsl SIMOHUH OH BCTpedaeTcs OT XaKojaare
(0. Xokkaiino) no 3ai1. Caramu (0. X0HCIO), TOTa KaK BAOJb SITOHOMOPCKUX OEPEroB OH OMyCKAeTCs 10
0-BoB Llycuma u nmponukaet B XKenroe Mope, 4To MOATBEPKIACTCS HATMUUEM SK3EMILISIPa, 100BITOrO
B paiione [lopt-Aprypa (Jlyiimyns, CeBepHbiii Kurait) B ponnax xomutekunu 311H PAH.

Comnocrasisist popmy apeana M. nudus co cxeMol TeueHUH BOKpYT SMOHCKOTO apxurnesara u BIoJIb
noOepexbst A3UH, MOKHO CIIEJIaTh BBIBOJ, YTO 00JIACTH OOUTAHMS 3TOTO CyOTPONHUYECKO-HU3KOO0pe-
aJLHOTO BUJA ONpEAeNaeTcs 30HaMH BIUSHUS TeIblx TedeHni [lycumckoro u Kypocuo. OcHoBHas
BeTBb LlycHMMCKOrO Te4eHHUsI MPOXOIUT BAOJIb 3aMaHbIX OeperoB SIMOHUM U TI0 Mepe MPOABHKEHUS Ha
CeBep B KOHEYHOM UTOI'e BEIKIIMHUBAETCSI B CEBEPO-BOCTOYHOM yacTu Mopsi B parione 46—48° c. m1. (o06-
POBOJIbLCKHH, 3aoru, 1982), onpeaesis ceBepHYIO IpaHUIly paclipocTpaHeHus BUja B paiione o. MoHe-
POH U toro-3anaaHoi okoneuHocty Caxanuna. K ananornynomy muaenunto npuxoaut B.. @anees (1985).
B ceBepo-3amagHoit yactu Mops, Baosib 6eperoB [Ipumopss, rocroacteyer 6osee xonoanoe IIpumop-
CKOE TeYCHHE, IOITOMY MHUHHUMAJIBHO NPUEMIIEMbIH U BUJA JICTHUH POTPEB BOABI B IPUOPEKBE 10
14-19 °C pocruraercs oxHee paiiona 43—44° c. w. Cienyer OTMETUTh, YTO HeOoublIas IyOuHa 3a-
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JISTaHus TEPMOKIIMHA B 3TOM paiione (Daznees, 1980; JloOpoBonbckuii, 3amorun, 1982) B pesyibrare
HITOPMOBBIX HATOHOB MOXKET PUBOJMTH K PE3KOMY TIOHMKEHHIO TIOBEPXHOCTHOH Temmnepatypsl (Dazne-
eB, 1980), uTo HeOGIArONPHUATHO IS TETUIONIOOUBOTO M. nudus. VI3MeHeHue OJI0KEeHUs TPaHULIBI pac-
NPOCTPaHEHUS BUJA B Pa3HbIE TOAbI B 9TOM paiioHe, OUEeBUIHO, ONPEENISIETCS] BADbUPOBAHHEM CHIIBI
TOCHOCTBYIOUIMX T€USHH, 00YCIOBIMBAIOIINN €0 TEPMUYECKHIA PEXKUM.

ABTOPHUTETHOCTH aBTOPOB HAXOIKHU 0coOu M. nudus Bo3Ie 10T0-BOCTOYHOTO nodepexbst CaxannHa
(A. Agassiz, Clark, 1907) He TI03BOJISIET COMHEBAThCS B MPABUILHOCTH TAKCOHOMHYECKOTO OTIpeieie-
HUS, TEM HE MeHee oOuTaHue BUAa B 3ToM paiioHe OXOTCKOro Mops, T/Ie TeMIlepaTypa BoAbI Ha TIIyOu-
He 80 M He nojHuMaeTcs Bbitie 2—4 °C, Bpsi JIU CIIEAYET CUNTATh 3aKOHOMEPHBIM siBliecHueM. O0uTa-
Hue M. nudus B paiione npudpexuit FOxubix Kypun B.W. Jlykun (1988) cBs3bIBaeT ¢ BAMSHUEM HA 3TOT
pation Terutoro Teuenust Cosl.

C THX0OKeaHCKOH CTOPOHBI SITOHNH 30Ha pacpoOCTpaHEHHsI BUIA PACTIOIOKEHa B 00JIACTH B3aHMO-
JeHcTBUS CyOTPONMYECKUX B CyOnosipHbIX Bojl. C ceBepHOW CTOPOHBI, B palioHe 0. XOKKai10, pacmo-
naraetcst ppoHT xonoaHoro TeueHust Osicuo (Temieparypa nosepxnoctHoro cios 16—19 °C). K rory
Haxoautcst ppouT Kypocuo, u TemmnepaTtypa Boabl mocTeneHHo yBenuunBaeTcs 10 26—27 °C (Tuxuit
okeaH.., 1981). M. nudus, kak 0ojee TEIIOMOOUBBIA BH]I, OITyCKaeTCs Ha 10T He 10 38—39° c. 1., Kak
S. intermedius, a 1o 35° c. u1., rae 6eperoBasi TMHUS 0. XOHCIO PE3KO MOBOPAYMBACT Ha 3ama/l M HarlpaB-
nenue cTpyit Kypocno cTaHOBHTCS TOYTH HEpIEHANKYISPHBIM OOEpekKbi0, co3aBasi TaM Hebaaro-
MPUATHBIN 7151 BUJA YUCTO CyOTPONMMYECKUI TeMIepaTypHbIi peskuM. TepMudecKue ycIoBHs I0ro-3a-
MAJHOTO MOOEpeXkbs SIMOHCKOro MOpsI O1aronpUsTCTBYIOT IIMPOKOMY PACIPOCTPAHEHUIO BUA BIOIb
Kopewn, yero Henb3s1 cKa3arh 0 FOTO-BOCTOUYHON YaCTH MOPSI: TEMIIEPaTypa BOABI TaM, KaK MTPaBUIIO, BBIILIE
Ha 2—4 °C ([Jo6poBonbckuii, 3anorus, 1982), uro 00ycaoBIeHO CUIIBHBIM BIUSHUEM ITIaBHOH BeTBU Ly-
CHUMCKOTO TEUCHHS.

Hcxonast U3 3TOr0, MpeacTaBisieTcsi MalOBEPOSTHBIM CYIIECTBOBAHUE MACCOBBIX IMOCEIEHUI 3TOrO
BUJA HA CHJIBHO MTPOTPEBAEMBIX MEIKOBOBSIX YKa3aHHOTO paiioHa. ITH COMHEHUS YCHIIMBAIOTCS TEM,
YTO B CIIMCKaX BHJIOB MOPCKHX €XKel ¢ MHOTOYHCIICHHBIX MOPCKUX OMOCTaHIMI BOKPYT SMOHCKOTO ap-
xunenara, M. nudus HY pa3y HE YIIOMUHAETCs U3 PaliOHOB 3amaJHOTO M00epexkbs SAMOHUH 10KHEe
0. Cazo. MoXHO TIpeAION0KNUTE, YTO B IOT0O-BOCTOUHOM paiioHe SIMOHCKOTo MOpsi, KaK, BIIPOYEM, U B
JKenrom mMope, 1€ mpeobnagaet TepMUUECKUH PEXUM CyOTPOIHMKOB, B BEpXHEH CYyOIUTOpAIN BUJ €CIIN

v =™
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* Mecra o0HapyxeHHs (00paboTka COOCTBEHHBIX COOPOB M KOJUIEKIIMOHHBIX MaTePHAJIOB)
@ 10 TUTEpPATYPHBIM JAHHBIM

Puc. 2.1.5. T'eorpaduueckoe pacupocrpanenne Mesocentrotus nudus
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" BCTPEYACTCA, TO CAUHUYIHO, a CKOPEC BCECTO, OIYCKACTCA B HUKHUC TOPHU30OHTHI Cyﬁ]’[HTOpaHH, B 30HY
0osiee YMEPEHHBIX TEMIIEPATYD.

2.1.6. Pseudocentrotus depressus

Berpeuaercs B 3amagHoi yactu Tuxoro okeana: y SImoHckux o-BoB, Kopeiickoro m-Ba, ceBepHOro
noOepexbst 0-Ba TaiiBanb (Shigei, 1981). CeBepHasi rpanuiia apeana P. depressus pOXoJuT B SIOHCKOM
mope y Kopetickoro mn-a B paiione Boncanckoro 3anuBa (The sea urchins, 1983), a y 6eperos SAnonnu —
B paiione Bynkanuueckoro 3anusa (3ai1. Ytuypa) u Llycumckoro nponusa (Matsui, 1968).

JKusoii sxzemmuisip Mopckoro exa HaiizeH B mae 2000 1. mpu nparupoke Ha rnyoune 50 M B FOxxHO-
Kypunbsckom nposuse, k ceBepo-3anany ot Mbica Lllukoran o-Ba Illukoran (Pakos, TaOyHnkos, 2001).
['pyHT OBLT MpeaCTaBICH CMECHIO MEJIKOH TallbKH, IPpaBus U KpymHOTO niecka. B paiion FOxubix Kypun
P. depressus mor nonactb B BUJE MJIAHKTOHHBIX JINYMHOK, IEPECHOCUMBIX TeueHUsiMU. [Ipomomxu-
TEJILHOCTB IMYMHOYHOTO Pa3BUTHS B IUTAHKTOHE Y STOTO BUJIA, TIO-BHIUMOMY, OJIM3Ka K TAKOBOW JPYTHX
OJM3KOPOICTBEHHBIX BUAOB MOPCKHUX €XKEH, 1, BEPOSITHO, MOKET IOCTUTaTh OAHOTO MecALa. 3a 3TO BpeMst
TEYEHHS MIEPEHOCST JIMYMHOK Ha COTHU KHJIOMETPOB OT MeCTa OOUTaHHS POAHUTENCH.

Haxonxa P. depressus y YOxupix Kypuibckux 0oCTpOBOB MOXKET CBUACTENbCTBOBATH B MOJIB3Y CY-
[IECTBOBAHMS 3/I€Ch CTA0OMIBLHOTO MOCENICHHS, a He TICEBAONONYISIIUN. B 3TOM paiioHe moCTOSIHHO HaXo-
JUIT €IUHAYHBIC K3EMIULIPBI APYTUX BUIIOB MOPCKUX €XKel, 6oJiee 00BIYHBIX 1S CyOTPOITMYECKUX IIHPOT.
Hanpuwmep, y o-Ba [lapamymup oOHapyxen Temnopleurus (Toreumatica) reevesi (bapanosa, 1982),
Ha ceBepe SmoHckoro Mopsi y 0-Ba MonepoH HavineH Glyptocidaris crenularis (JpsikonoB, 19580).

2.2. O0muii XapakTep NPOCTPAHCTBEHHOI0 pacipeaejieHUs] BU/I0B

HarsinHoe npeacrasienne o xapakTepe BEpTUKAJIbHOIO PacIpeIesIeHUs BUJIOB MOPCKHUX €Keil pona
Strongylocentrotus Ha pa3HBIX MIMPOTaX JAaeT KOHUENTYyalbHasi cCXeMa, IIOCTPOCHHAs: Ha OCHOBE 0000-
HICHU TIOJTyYSHHBIX AaHHBIX (puc. 2.2.1). B apkTHuecknx Mopsix Ha Bcex mryonHax obutaet S. pallidus,
yale BCTpPEYArOIIUiics B BepXHEH cyOnuTopanu; TOJIbKO B OTACNIbHBIX paiioHax Kapckoro, benoro n
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Puc. 2.2.1. KonuenTtyanbHas cxeMa BEPTUKAIBHOTO PACIPECIICHHs MOPCKHX eXell ponos Strongylocentrotus n
Mesocentrotus B mopsix Poccun. [1o BepTukanu — riryOuHa, M
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YyKOTCKOTO0 MOpE TOMHMO HETO €IUMHUYHO TpeJcTaBiieH S. droebachiensis. B ceBepHBbIX pailoHax
Bapenuesa mopst S. droebachiensis Bctpedaercs yaie, 00UTas B IIUPOKOM JIMaNa3oHe IyOuH — OT
BEpXHeH cyOnuTOpain 10 BepxHei 6atuanu. [1o mepe nporpeBaHus MOBEpXHOCTHOTO CJIOS IO HANIPaB-
neHuto K rory bapeHniieBa mopsi, a Takxke oT UykoTckoro k ceBepy bepunrosa mopsi, B BepxHel cy0iu-
topanu S. pallidus, nocTeneHHO 3amemasch S. droebachiensis, OyCKaeTCsl B 30Hy HUXKHEH CyOIUTO-
pasiu 1 BepxHel 0aTtnaiu, rie ocTaeTcs JOMUHAHTOM CPEiU IPYTHUX BUIOB Ha MPOTSLKEHUH BCel Oope-
aJbHOU 30HBI. S. droebachiensis Ha MEIIKOBOJIbE BEpXHEOOPEaIbHON 30HBI CTAHOBUTCS MIPeo0iiaato-
M. OH TOMHHHPYET 110 BCel akBaTOpUU [0ro-3anajgHoi yactu bapeniesa mopsi, B OX0TCKOM Mope U
Ha OTAENbHBIX yuacTkax bepunrosa mops, Bocrounoit Kamuarku u Kypunbckoil rpsasl B akBaTOpusx
C KOHTUHEHTAJIBHBIM THIPOJIOTMYECKUM PEKUMOM.

B paiionax ¢ npeoOnagaHnneM OKEaHHYEeCKOTO BOJAHOTO PEXXHMMa B BEpXHEH CyOIMTOpaiu ceBepo-
3anasHoro nobepexbs Tuxoro okeana NOMUHUPYET S. polyacanthus. 1o Mepe yBenuueHUs TeMIiepa-
TYpBI IOBEPXHOCTHOTO CJIOSl Ha TPaHUIE C HIKHEOOpeanbHBIMU paiioHaMu, Ha rore OXOTCKOTO MOPS,
Baousb FOxHBIX Kypuiibckux 0-BOB M B ceBepHOU yacTh SIMOHCKOTO MOpst MosIBIIsieTcs S. intermedius.
B npubpexne FOxubIx Kypnin on mocteneHHo BeITecHsET S. polyacanthus, CTAaHOBSICh JOMUHHPYIO-
IIMM BHJIOM B BEpXHEH CyOIUTOpaIH, peske OMmycKasich B HIDKHUE €€ TOPH30HTHI. B leHTpaibHBIX paiio-
HaX SINOHCKOTO MOpsI B BEpXHEH CyOIUTOpain COBMECTHO cO S. infermedius TIOSBISIOTCS MacCOBBIE
MOCEJICHHSI CaMOTO TEIUIOBOHOTO TIPeACTAaBUTENS poia — M. nudus, KOTOPHIN I0’KHEE TTOCTETIEHHO Ha-
YMHAET JOMUHUPOBATH HA MEITKOBOJIbE, U [10 MEpE MPOrpeBaHus Ooiiee NTyOOKHX CI0EB BOJBI CIOCOOCH
OITyCKaTbhCsl B HKHHUE TOPU30HTHI CYOJINTOPAIIH.

B BepxHebopea bHbIX paiioHax TiyOMHa 30Ha CMEHBI BEpXHECYOIMTOPaIbHBIX BUIOB Ha Ooliee TITy-
0O0KOBOIHBIN S. pallidus BapbUpyeT B pa3In4HbIX paiioHax B npeaenax 20—50 M B 3aBUCUIMOCTH OT IJTy-
OWHBI 3aJIeraHusl HIPKHEH TpaHUIIbl TOBEPXHOCTHOTO ciiosi. B SImoHckoM Mope, r7e K 10Ty TOJIIHA CIOs
3HAYUTENBHO YBEIUYHMBAETCS C OHOBPEMEHHBIM TOBBIIIEHUEM €r0 TeMIIepaTypbl, BEpXHssI I'paHULA
MaccoBoro ooutanus S. pallidus ormyckaeTcs, OH CTAHOBUTCS 0OJIee PEIKUM U 3aTeM HCUe3acT.
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I''TABA 3. OKOJIOI'Ust

3.1. I'nyOuna obutanus

Strongylocentrotus pallidus

S. pallidus obuTaer B caMOM MIUPOKOM OATHMETPUYECKOM JHAITa30HE IO CPABHEHHIO C IPYTUMHU
MPENICTaBUTEISIMU POJia — OT JINTOpAJTH A0 BepxHel Oatuanu. HkHSS rpaHuiia oOUTaHUS IITUPOKO
BapbUPYET B pa3HbIX MOpsAX — oT 120 M B Mope JlanreBrix 10 819 M B CeBepHOM JlemoBUTOM OKeaHe
u 800 M B paitone Kypmibckux octpoBoB (Tabm. 3.1.1). HecoMHEHHO, 9TO ITOMUMO OTIPEACIISIONMIEH POTH
MIPUTOTHOCTH YCIOBUH 0OUTaHUS, 3TO CBA3aHO C 0ATUMETPUIECKUMU OCOOEHHOCTSIMU U CTENIEHBIO U3Y-
YEeHHOCTH TOW HWJIM MHOHM akBaropuu. Ha crmocoOHOCTh BHa 0OWTATh B MIMPOKOM JTHANa30He TITyOuH
YKa3bIBaIOT MHOTHE aBTOPHI (Tabm. 3.1.2). MHOTOUHCICHHBIE COOPBI B Pa3HBIX MOPSX CBUICTEIHCTBY-

Tabmuma 3.1.1. Anana3zon rryoun (M) oduranus Strongylocentrotus pallidus n S. droebachiensis B Mopsix Poccun

Paiion | S. pallidus S. droebachiensis
Ces. JlenoBHUTHIN OKeaH 1,5-819 -
Bapenueso mMope
80-70° c. m. 7-432 7-380
70-60° c. o 15-220 2-200
benoe mope 0-159 3596
Kapckoe mope 6512 17-125
Mope JlanreBbix 8-120 HJ
Bocrouno-Cubupckoe Mope 18 HI
UykoTckoe Mope 37-100 4-61
Bepunroso mope 0-330 7-76
Oxotckoe Mope 8515 0-61
Bocrounas KamuaTka 2-221 2-48
Kypunbsckue o-Ba 3-800 539
Snonckoe Mope, ceB.4acTh 5-240 501
LIEHTpaJIbHAasl 4acTb 60-345 HJ
I0’KHAsI 4acTh 235-350 HJL
[Tpumevanue: HII — HET IAHHBIX
Tabmuma 3.1.2. I'my6una odutanus (M) Strongylocentrotus pallidus
I'my6una
Paiion Hcrounnk
MHUH. Maxc. OIITHM.
benoe mope 10 75 HJ l'onmkoB u ap., 1985a (1)
25 53 HIT Tomukos u ap., 19856 (1)
Bapenueso mMope 4 839 50-200 opsirun, 1928 (1)
Mope JlanreBbIx 9 1037 HI CmupHoB, CMupHOB, 1990
- 1037 HJ T'opOyHoB, 1946 (1)
Bocrounas KamuaTka 25 1020 50-250 Kysnenos, 1963 (2, 3)
Kypunbsckue o-a 20 484 HJ Bapanosa, 1962 (2, 3)
SnoHckoe mope 90 1400 100400  Ilorankmm,1952 (1)
107 779 HIT Agassiz, Clark, 1907 (2)
Operon 33 780 HJ McCaley, Carey, 1967 (2)
0. Can-Xyan (Ces.-Bocr. [aruduxa) 30 200 HJ Swan, 1953 (2)
Becs apean 5 1600 50-150 Jensen, 1974

[Tpumeuanwne: 1 — onpenenen kak S. droebachiensis, 2 — onpezeneH Kak S. echinoides, 3 — onpeneneH Kax S.

sachalinicus, H1 — HET JAHHBIX

42
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IOT, YTO B YMEPEHHBIX BOJaX OH MPEANOYUTaeT IIyOuHBI OT 25-50 10 150-250 M, ¢ HeOONbIIMMU BapH-
aIUsAMU B pa3HbIX paifoHax (puc. 3.1.1). OnHako B OKpaWHHBIX apKTUUYECKUX MOPSX, BAOJIb CEBEPHOM
rpanuliel apeana (3emiss @panna-Mocuda, o. llnundepren, Kapckoe mope, Hopas 3emuist, mope Jlar-
TEBBIX), & Takke B besiom Mope, HaOmonaeTcsl 3aMeTHOE yBEJIMUCHHE YacTOThl HAXOJOK BHJIA B BEPX-
Hel cyOiauTOpaiu U Aake Ha JIUTOpald. AHAIOTHYHYIO TEHIEHIUIO YBEIMYCHHS BCTPEUAEMOCTH
S. pallidus Ha MeNKOBOIbE C POJBIKEHIEM Ha ceBep oTmeuaet M. Hencen (Jensen, 1974) B npuGpe-
xbsix Hopeeruu u I'pernanauu. Ha nomunuposanue S. pallidus B BEepXHUX TOPU30HTAX CyOIUTOPATU
o. HInunoepren u bemoro Mmops yka3eiBaroT ganHbie A.M. [Ipsikorosa (1946) u A.A. lllopeiruna (1926,
1928), 3emin ®panna-Hocuda — nannsie [I1. [opOynosa (1932) (onpenenen kak S. droebachiensis)
u 3.U. bapanosoii (1977) (onpenenen kak S. golikovi).

[IpoTuBONIONOXKHAS TEHICHIIMS HAOIIONAETCS Y FOKHOM TPaHULBI apeaa — B FOXKHOH 4acTu SmoH-
CKOT0 MOpsi. 371eCh BHJI IIOYTH HE BCTpeYaeTcs B BepxHel cyonuTopanu (tadmn. 3.1.1), onyckasch 10
1youn 60—70 m (10 90 M o M. B. [Toraunkuny, 1952) u muxe. Ha camoii rpanuiie apeaia oH oOHapyxeH
JIMIIb B MHTEpBane Ny6uH 235-370 M, a no nanneiM M. Mencen (Jensen, 1974) — na 400 m.

Cerepubiii Kapcxkoe Beaoe Mope Bapenneso Bepuuroo Oxorckoe Bocrounas IOsuas yacts
Jle noBHTBII

Mope Mope JlanteBsix Mope MoOpe Mmope Kamyarka fAnonckoro Mop#
OKCaH

TiY 'l"”

250+
3004 |

3504

4004
450+

500 I

2304 |

600+

Puc. 3.1.1. batumerpudeckoe pacnpezaenenue Strongylocentrotus pallidus B mopsix Poccun. [1o BepTukamm — riy-
6uHa, M. [1InprHa cTOIOHKOB COOTBETCTBYET KOJIMUECTBY HAXO/IOK BH/Ia B COOTBETCTBYIOIIEM HHTEPBaJIe [yOuH

Strongylocentrotus droebachiensis

S. droebachiensis HanOonee 4acTo 3acesieT BepXHUE TOPU3OHTHI cyonuTopanu 10 nryounst 3040 M,
pexe 10 50 M. OTueTIMBO 3Ta 3aKOHOMEPHOCTh MTPOCIIEKHMBACTCSI B BOCTOYHO-a3UaTCKON 9acTH apeasna,
IJIe U3BECTHBI TOJILKO AMHUYHBIC HAXOJKH BUJa HA OONBIIMX IMyOuHaX — 70 61-76 M (Tadm. 3.1.3,
puc. 3.1.2) u B 1oro-3anaaHeix pailonax bapenuesa Mopsi, 4To MOATBEPKAACTCS M JINTEPATYPHBIMU JaH-
HeiMU ([psikonoB, 1949; bapanosa, 1957 (onpenenen kak S. polyacanthus apicimagis), 1973; I1ponm,
1966, 1977; dpoOskimesa u ap., 1979).

Ha ananornyHoe BepTHKaJbHOE pacnpelieiecHue BUAa YKa3bIBaroT 3apyOexkHble aBTophl (Vasseur,
1952; Swan, 1962; Himmelmann, 1984, 1986; Himmelmann et al., 1984; Drouin et al., 1985) B MHOTOUHC-
JeHHBIX paboTax mo Hopeexckomy mopro u CeBepo-3anannoit Atnantuke. Tem He MeHee, HUKHSISI Tpa-
Huna oouranus Buga B bapenuesom n Kapckom Mopsix omyckaercst ryoxke (tadm. 3.1.1, puc. 3.1.2),
1 €ro Haxo/KH Ha n1yOuHe cBbilie 100 M CTaHOBSTCSA 3aKOHOMEPHOCTBIO. DTO 0COOEHHO 3aMETHO B paii-
oHax ceBepHee 70° c. mI., TIe KOJIMYECTBO HAXOMOK BHJa Ha MEIKOBOABSIX mobepexbs HoBoit 3emin,
3emnu @panna-Nocuda u o. lnuudepren pesxo ymensiaercs. Ha pactipocrpanenue S. droebachiensis
atroviolaceus 1o 250 m B bapennieBom mope ykasbiBaeT 1 A.A. lopsirun (1928). Ha makcumanbHOR
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rryoune odbutanust 205 M BUI Ob11 00HapYkeH B [ peHnanackoM Mope Bozie Mcnannuu n Ha 136 M —
B Hopexckom mope. ITo nanneiM M. Mencen (Jensen, 1974), B 3T0M pernose oH oOUTaeT Ha IyOHHe
110 300 M, a Ha CEBEPO-TUXOOKEAHCKOM TIo0epexkbe AMepuKkHu BcTpevaercs 10 128—198 m (Swan, 1953)
u 10 100 M (Strathmann, 1981).

Takum 00pa3om, BJIOJIb BOCTOYHOTO 1modepexbs EBpasuu S. droebachiensis xapakTepusyeTcsi Kak
TUIIMYHBIA BEpXHE-CyOIUTOpaIbHBIN BU/I, TOT/IA KaK BIIOJIb €€ CEBEpO-3aaiHbIX OEperos, Mpu HEN3MEH-
HOM MPEIOYTCHUH 3acelIeHHsI MEJIKOBOAMH, 30Ha 0OMTaHMs BUa 3HAYUTENBHO paciuupsercs. [To mepe
NpUOIKEHHS K CEBEPHBIM IPaHHIIaM apeaiia B Mopsix 3anaaHoil EBpasun Bua yaiie npuypoveH K ropH-
30HTaM HWKHEH cyOnuTopanu u BepxHeil 6aTrani. OCHOBBIBAsICh Ha JIUTEPATYPHBIX JTaHHBIX, MOXKHO
MPEANOIIOKHUTh, YTO aHAJIOTHYHAS 3aKOHOMEPHOCTbH IPUCYILIA U YaCTsM apealia, MPUMBIKAIOIINM K ame-
PHKaHCKOMY KOHTHHEHTY.

Tabmuma 3.1.3. MakcumaneHas rryonna obutanus (M) Strongylocentrotus droebachiensis B BOCTOYHO-a3UaTCKON
YacTH apeana

Pation | I'my6unHa, M

bepunroso mope
6. [IpoBumenus 40
3ain. Kopda 76
YykoTckoe Mope 61
Bocrounas Kamuatka
M. Adpuka 2
M. Kamuarckuit 48
0. MopxoBast 25
ABaunHcKas ryba 16
Kypuibsckue o-Ba
0. Slaxnya (6. Kparepnas) 39
0. Caumymmp (6. bpoytona) 20
OXO0TCKOE MOpe
M. YKoit 50
M. XpeOTOBBIH 48
I'mxuruackas ryba 61

Bapenuneso mope Bepunroso Oxotckoe Bocrounas Kypuasckue
70-80 c.om.  60-70 c.m. Mope Mope Kamuarka ocTpona

30+

100+

150

2004

250+

300+

350+

4004

Puc. 3.1.2. bBarumerpunueckoe pacupeneneuue Strongylocentrotus droebachiensis. O603na4enus kak Ha puc. 3.1.1
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Strongylocentrotus polyacanthus

S. polyacantus uimeer SIBHYIO TCHIICHIIMIO K 3aCEJICHHUIO HIDKHEH JTUTOPAN U BEPXHHUX yYaCTKOB
cyonmuTopanu 10 ryounsl 30—40 M, mpuyueM HUKHSIS TPaHUIa PaCIPOCTPAaHEHHS BUJA B Pa3TUUHBIX
paiioHax HECKOJIbKO BapbHpYET, HEe OMyCKasiCh, KaK mpaBuiio, nryoxe 50 M (puc. 3.1.1, Tadmn. 3.1.4).
C yBenuueHHeM ITyOWHBI YAaCTOTa HaXOAOK BHUIA CHMKaeTcs. [IpeanournTesnbHoe 3aceeHne BUIoOM
cyOnuropanu Ha riyoune 10 20-40 m ormeuaercs u B nuteparype (bapanosa, 1957, 1962). Ilo nan-
HeiM B. Jlykuna (1979), on oburaet Ha rryoune 5-30 M Ha 0. Cumymmp. Takast e TeHACHIUS B pacce-
JeHuy BHUJA oOHapyskeHa Ha ocTpoBax AseyTtckoii rpsiubl — lemust u Amuntka (Barr, 1971; Estes,
Palmisano, 1974; Estes et al., 1978). B kauecTBe HiKHeil rpaHuIbl ero odutanus M. Mencen (Jensen,
1974) yka3biBaeT niyouny 45 M. Kak moka3sas psiji oclIeIHUX HaX0I0K BHJIA, Ha TITyOWHAX, 3HAYUTEITBHO
MIPEBBILIAIONINX 30HY €ro 0OBIYHOTO paclpeiescHus, OH BCTpEUaeTCs KpaiHe PeKo.

Tabmuna 3.1.4. MakcumaneHas riiyouna oduranus Strongylocentrotus polyacanthus

Paiion | Iny6una, M

Bepunroso mope

0. [IpoBuneHus 7

6. I'myGoxkas 27

0. bepunra 38
Bocroynas Kamuarka

M. OcTpsIii 30

M. Hunynckuit 25

0. YTamryn 23
Kypunbckue o-Ba

o. llymmry 45

0. SlHKHnua 35

o. Pacmrya 28

o. Keroi 30

0. Cumymup 30

0. Kynamup 30

Strongylocentrotus intermedius

Haubonpiiee konn4yecTBo HaX0A0K S. intermedius NpUypOUEHO K BEPXHUM TOPU30HTaM CyOiIuTopa-
mu g0 tnyounsl 0-25 M (puc. 3.1.3). C yBenudeHneM riyOHHBI KOJTHYECTBO HAXOAO0K PE3KO COKpaIlaeT-
cs. Mmeromyecs B aurepaType JaHHbIE TI0 STOMY BHIY OCHOBaHBI IPEUMYILECTBEHHO Ha HAXOIKaX B
30HE JUTOpaId U BepxHed cybnmuropanu no rnyounsl 10-40 m (tabn. 3.1.5). Paccmarpusas
S. pulchellus B xauecTBe caMOCTOSITEIILHOTO BUAA (MIIAAIINNA CUHOHUM S. intermedius), NEPEUUCIICH-
HbIC B TaOJUIIE UCCIIEIOBATENN YKa3bIBalOT HA 0OMTaHWEe ero Ha OonbImx ryouHax (mo 60-225 m).
CpaBHeHHE COOCTBEHHBIX U JINTEPATypHBIX JaHHBIX TOKA3bIBAET UX 3HAUYUTEIBHOE CXOJCTBO, YTO €Ile
pa3 AoKa3bIBaeT NPaBOMEPHOCTHh OOBEINHEHNSI Ha3BaHHBIX TAKCOHOB B OAMH BUI.

TakuMm 00pa3oM, MOKHO 3aKIIIOUNTh, UTO S. intermedius SIBISETCS] THIIMYHBIM BEPXHE-CYOIUTOpAIIb-
HBIM BHJIOM, Yaile oOMTaromuM 10 T1yOuHsl 25-40 M 1 peako BcTpedatommMmcest 10 150-225 m.

Tabmuma 3.1.5. [mybuna oburanwust (M) Strongylocentrotus intermedius u S. pulchellus (muTeparypHble TaHHBIE)

S. intermedius S. pulchellus
Juanazon OnTuManbHas Juanazon OnTuManbHas Hcrounnk
IyOuH, M n1yOuHa, M TyOuH, M nryOuHa, M
7-35 7-10 890 5-90 JlbsikoHOB, 1938
0-40 0-5 5-150 20-40 JpsikonoB, 19580
0,6-10 0,6-10 0,5-80 0,540 [orankwux, 1952
0-25 HIT 24-157 HIT bapanoga, 1962
HIT 5-6 0-12 HIT Bbapanoga, 1971
0-35 HIT 8225 HII Jensen, 1974
0-40 2-5 5-60 HII danees, sun, 1985

HpI/IMG‘laHI/ICZ HJI — HCT JaHHBIX
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Mesocentrotus nudus

CornacHO TOIy4YE€HHBIM aBTOPOM JaHHBIM, TUana3oH yOuH oOuTanus M. nudus B ceBepo-3amaj-
HOI 4acTH apealia BeCbMa y30K — MOAABIISIONIEe KOJIMYECTBO €ro HAXO0IO0K OrpaHHUYEHO 25-MEeTPOBOM
n3o6aroii (puc. 3.1.3). MHoOrue aBTOphI OTMEYAIOT MPEIIMOUTUTEIILHOE 3aCEIICHUE BUIOM 30HBI BEPX-
Hel cyonuropanu u mutopaiu ([eskonos, 1938; Iorankun, 1952; bapanosa, 1971; buptonuna, 1975;
®danees, sun, 1985; Fujita, 1996). OqHako UMEIOTCS CBUJIETENILCTBA OOHAPYKECHUS BUIa U HA 0OJIb-
mmx nryounax: 80 m (Agassiz, Clark, 1907), 40-60 m (Danees, UBun, 1985).

MHorue aBTopbI yKa3bIBatoT OoJiee MIMPOKUii nuamnazon ero oouranus — 0—180 m (Mortensen, 1943;
Bapanosa, 1971; Jensen, 1974; ®anees, UBuH, 1985; Shigei, 1986). [Ipu 5TOM cienyeT OTMETHTD, YTO
OOJIBIIMHCTBO aBTOPOB, IPUBOJIS B KAUECTBE HIKHEH TpaHuIbl o0uTaHus youny 180 M, onmparorcst Ha
CBEJICHUsI O ITyOOKOBOTHBIX HAXOJIKAX BHJIA, CIICIaHHBIX BHE MPEJIEIIOB TEPPUTOpHabHBIX Box Poccun,
TO eCTh B OoJiee I0KHBIX YacTsaX apeana. bonee onpeaeneHHbM siBisiercs 3asBienne C. Hucumypst
(Nishimura, 1966), no JaHHBIM KOTOPOTO Y 3araaHoro nodepesxns Anonnu M. nudus obutaer Ha Ti1yOu-
He 150-250 M. DTo HaeT OCHOBaHHUE MOJIAraTh, YTO B IOJKHBIX YaCTAX CBOETO apeasia BUJ 3HAYUTEIHHO
pacimpsieT AMana3oH ryOrH OOUTaHus, OMyCKasACh B HIDKHIOIO CyOINTOpAab.

S. polyacanthus S. intermedius M. nudus

254
30
754

100

125+

150 +

200

250

300

Puc. 3.1.3. batumerpuueckoe pacupenenenue Strongylocentrotus polyacantus, S. intermedius u M. nudus Ha pas-
JUYHBIX DTyonHax. O0o3HavYeHus kak Ha puc. 3.1.1

3.2. I'pyHTHI

HccnenoBanust o0coOCHHOCTEH paciipeiesieHlsi MOPCKHX exell B cydnuropanu Boctounoit Kamuar-
KM TIOKa3bIBAIOT, YTO B MEJIKOBOJHON 30HE OTKPBITOTO Modepexbs (1-2-if OmoHOMUUeCcKUi ThIl CyOiIu-
Topanu — no: Jlykun, 1982) na rmyoune 0-10 M S. polyacanthus, S. droebachiensis u S. pallidus 3a-
CEJISIOT MOYTH UCKITIOYUTEIBHO TBEpPAbIe CyOCTpaThl: CKajbl, BAyHbI, KAMHH, H30erast [pyHTBI C MEJ-
KuMH GpaxuusiMu (puc. 3.2.1; uBetHas Bkiaaka, puc. 11-15). C yBenmuuenuem rimyouns ¢ 10 1o 30 m criektp
3aceNseMbIX UMM IPYHTOB PACLIMPSIETCS: MOPCKUE €XU, TOMUMO TBEPIBIX CyOCTPaToB, BCTPEUAIOTCS
Y Ha CMEILIAHHBIX IPYHTAaX, TIPEICTaBICHHBIX 3aHJICHHBIMH CKaJlaMH, KAMHSIMH C TIECKOM, paKyIlei Hiu
rpaBueM. Ha ydacTkax ¢ mec4aHbIMM M WIUCTBIMH TpyHTaMu S. polyacanthus u S. droebachiensis ne
oOHapysxeHbl, a S. pallidus BcTpedaeTcsi KpailHe PeIKo.

B paiionax Haxonok S. polyacanthus Ha rmyOuHaXx, IPEeBBIIAIOLINX UANAa30H €ro 00BIYHOTO BEPTH-
KaJIbHOTO pacIpelesieHus], 3TOT BUA B OOJBIIMHCTBE CIy4aeB OOHAPYKEH Ha CMELIAHHBIX U HECBOM-
CTBEHHBIX €My IPH 3aCeJIEHMH MEJIKOBOAbS MATKHX IpyHTax (Tadm. 3.2.1).

CxonHbli aHaIM3, IPOBEAECHHBIN 110 BCEM paccMaTpUBAacMbIM BHAM, C yUYETOM BCEX M3YUYEHHBIX
paiioHOB OE30THOCUTEIBHO K TUITY TOOEPEXbsl, CBUACTEILCTBYET, YTO TEHACHLIUS K PACIIUPEHHIO CIICK-
Tpa 3acessieMbIX IPYHTOB C ITYOMHOM B TOM MJIM HHOW Mepe NpHUcylla Kaxaomy Buay (puc. 3.2.2). Tem
He MeHee Yy S. droebachiensis, S. intermedius u, ocodenno, y S. pallidus, yame apyrux BcTpeyaro-
muxcs Ha riyouHe csbiie 30 M, 3Ta TeHASHIMS NposBisieTcs spue. Yaiue, yeM Ipyrue Buibl, OHU 00u-

46



I'maBa 3. Dxomorus

TAIOT U Ha MaJONPHOOMHBIX y4acTKaX, YTO CKa3bIBACTCS HA PACIIMPEHUHU CIIEKTPa 3acesIieMbIX UMHU
IpYHTOB yke Ha ryoune 10-20 m.

Heckonbko MHas KapTHHA HAOMIOAAETCS HA 3aKPBITHIX y4acTKax modepexns (4—5-if bnoHommuec-
KW THIT CyOIUTOPaH) — ITyOOKO BAAIOIIMXCS B CYITY 3aKPBITHIX OyXTaX U XOPOILO 3alHIICHHBIX Oepe-
rax. 3/1ecb MOPCKHE €KH 3aCeyISIIOT Kak TBEp/ble, TaK U CMEIIaHHbIe TPYHTHI yke Ha 0—5 M, U ¢ yBenu-
YeHHEeM TITyOWHBI TeHJICHIINS K MPEINOYTEHUIO )KUBOTHBIMHU CKaJIMCTHIX OeperoB ociabesaeT. Ha rmy-
oune 15-20 M oHM 0OHApYKEHBI UCKITIOUYUTEIBHO Ha CMELIIAHHBIX TPYHTaX, YTO 00YCIOBIEHO OTCYTCTBH-
€M 3/IeCh BEp/bIX CyOCTPATOB BCIIEICTBIE HMHTEHCHBHOTO OCaJKOHAKOTUIeHHs. Ha Markux rpyHTax (ui,
MECOK, MECYaHUCTBIN 1JT) B PEAKHX CIIydasix oOHapyKeH JUIb S. droebachiensis Ha rmyoune 5—15 m.

Ha rny6une ceiie 30 M, rae Bo3neiicTBie NpruO0s HE3HAUYUTENBHOE, YIOMSIHYTBIC BH/IbI Yallle, YeM
Ha JPYTHX TUMAaX IPyHTa, 0OHApYKEeHBI HA CMEHIaHHBIX cyOcTparax (puc. 3.2.2). /IBa apyrux Buga — S.
polyacanthus v M. nudus — peaKo BCTPEYAIOTCs Ha OOJBIINX DyOUHAX U TPEANOYUTAIOT CEIIUTHCS Ha
OTKPBITBIX y4yacTKax MmoOepexbs, npuaeM M. nudus — Ha TpUOOWHBIX MOPCKHX, PEKE Ha 3aKPBITHIX, a
S. polyacanthus — Ha OKeaHHUYECKHX, [JIe CTeNeHb NPUOOWHOCTH BhIIIE. BBUy MajIoOulCICHHOCTH HaX0-
JIOK 000MX BUA0B Ha ITyOuHe cBbimie 30 M TaHHBIE TI0 MPUYPOYCHHOCTH K ONpEIeTICHHBIM TUIIAM IPYHTOB
HEIOCTOBEPHBI, OAHAKO M. nudus, ananorundno S. polyacanthus, 4ame oOHapy>KeH Ha CMELIaHHBIX U MST-
KHX TPYHTaXx.

Eme Gonee Hamsi ARy 0 KapTHHY Pa3Iuyuuil B o0aguyecKiuX 0COOCHHOCTSIX BUJOB JaeT aHAIN3 00be-
JUHEHHBIX YaCTOT BCTPEYAEMOCTH BHUJOB 1O rpyHTaMm (puc. 3.2.3). Buasl MOKHO pa3fenuTh Ha Tpu
rpynmsl: nepsasi — S. polyacanthus v M. nudus, crenosnadudnble, TMTOQUIbHBIC BUABL, TPEANIOYNTA-
IOIME 3aceNsATh MEIKOBOJHBIE NPHOOWHBIC ydacTKW; BTOpas rpymnma — S. intermedius n
S. droebachiensis, TposSBIAIONINE YePTHI IBpUAAA(PUIHOCTH U OOUTAIOIINE KaK B TypOyJICHTHBIX U Clla-
00TypOyIEeHTHBIX MEITKOBOAHBIX, TaK U B TITyOOKOBOJHBIX OMOTOMNAX; TPETHIO TPYIITY PEJCTABISACT OANH
S. pallidus, KOTOPBIA TPOSBISET XOPOIIO BEIPAKEHHBIE YEPTHI IBPUIIAPUUHOCTH ¢ HE3HAYUTEIbHBIM
MPEINOYTEHHEM CMEIIaHHBIX TPYHTOB, HACEISIOMNI [TyOOKOBOIHBIE, CIIa00TYpOyIEHTHBIE OMOTOIIBI.

B nurepartype comepkaTcss MHOTOUYHCIICHHBIE JaHHBIE O PEANOYTEHUH TBEPIBIX TPYHTOB HA MEJI-
KOBOIBSIX S. droebachiensis, kotopoiil y A.A. Illopeiruna (1928) u A.M. JlpsikonoBa (1949) onpenenen

S. polyacanthus | 8. droebachiensis f

100+ 100+
80 80-
60+ 60-
R R
401 40+
20+ 204
0- L y
TBEpAbIit ~ TBepABlii
100_ - 0 cuiimannuﬁ 10 o 10- CMellaHHbIi
20 5 MATKH 20 % s MATKHit
OtxphiToe OTkpsiToe 15 0"
nobepexne 3akpeiToe PEKb 20
pe p mode ¢ nobepekbe | 3akpbiToe Modepexnbe
100+
80+
60
B
40 -
204
0- .
0- TBEp/bIH .
10 10- 5 CMeNIaHHbIH Puc. 3.2.1. YactoTa BcTpeyaeMOCTH MOPCKHX €XKel B
20 5 s MATKHH BEpXHEH CyOMUTOpa N Pa3sIHIHBIX THIIOB TTOOCPEIKbSI
OTKphITOE 15 20_ Bocrounoit KamuaTky Ha pa3HbIX TUTIAX TPYHTA MO TITy-
nobepexne 3akpriToe nobepexne OuHam (M)
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Kak S. droebachiensis atroviolaceus; Vasseur, 1951; Swan, 1962; [1pomnm, 1971; bapanosa, 1973; [Ipo-
oObItieBa u Jip., 1979; Himmelmann, 1984, 1986, Himmelmann et al., 1984; Drouin et al.,1985; [Ixxyc, ®po-
soBa, 1986; Omrypkos u jip., 1989; Baxun, Omypkos, Apxunosa,1990; baxun, 2002), S. polyacanthus
(Barr, 1971; Estes, Palmisano, 1974; Estes et al.,1978; Jlykun, 1979, 1980; baxusn, Onrypkos, 1986, 1990;
Baxun u 1p.,1990; OurypkoB u ap., 1989; baxun, 2002), S. intermedius u M. nudus ([{psixonos, 1938;
[NorankwuH, 1952; Fuji, Kawamura, 1970a; bupronuna, 1975; [lorpe6os, Kamienko, 1976; Tabyukos, 1974;
KacebsiroB u jp., 1980; bBaxun, 1983; ®anees, Meun, 1985).

Bo MHOTHX paboTax MOIYepPKUBAETCS IBPUINA(GUUHOCTD BHIOB H OTMEUAETCS WX CKIOHHOCTH K
3aCeJICHHIO JINOO TBEP/BIX, JINOO CMELIaHHBIX, TNOO MATKUX FPYHTOB Ha Oonbux TityouHax: S. pallidus

Tabmuma 3.2.1. XapakTep rpyHTa B MeCTax Hax0Jo0K Strongylocentrotus polyacanthus Ha HETUIMYIHBIX IS BUIA
nTyOnHAX

Paiion | ['my6una, m | I'pynr
O. Ilymmry 145 WJIACTBIH TTEeCOK, TaTbKa
3an. KamOanpHbIi 60-118 WL, TIECOK
57 W1, TIECOK
O. Onekoran 130 WJI, TIECOK, TaJIbKa
280 WL, TIECOK
0. Kaparuncknit 80 WJI, TIECOK, KAMHH

TBEpIbIit

TBepIbIi

>

elIaHHbIH
i 6 ~ 2 MATKHIA
M 2]:3 3 >0
M M

Puc. 3.2.2. YacToTa BCTpe4aeMOCTH MOPCKHUX eXell Ha
Pa3NUYHBIX THIIAX TPYHTOB 10 TITyOHHAM (M)
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(Wlopeirun, 1926; [Morankun, 1952; Tomukos u ap.,1985a (onpexneneH kak S. droebachiensis); l'onukos
u 1p.,19856; McCaley, Carey, 1967; bapanosa, 1973 (onpenenet kak S. echinoides); [IpsikonoB, 195806;
Ky3nenos, 1963 (onpenenen kak S. sachalinicus u S. echinoides); Jensen, 1974), S. intermedius ([{ps-
koHOB 1938; bapanosa, 1971; Jensen, 1974 (onpeneinen kak S. pulchellus); baxun, 2002), u npeumMyiie-
CTBEHHO CMCIIAHHBIX WJIM MSTKUX TPYHTOB HAa aKBaTOPHUSAX OYXT M 3aKPBITHIX yUacTKaX MOOEPexkbs
(Ipsixonos, 1938; l'omukos, Cxapnaro, 1976; bapanosa, 1971; Jlykun, 1979; Kacesnos u np., 1980; Haii-
JeHKO U 1p., 1982; Ap3amacues, [IpeoOpaxenckuii, 1990). BoipmHCTBO 3TUX PadOT IPOBOAMIOCH HA
OrpaHUYCHHBIX aKBATOPHUAX, U UX aBTOPLI 3a4aCTYI0 OrpaHUYMBAJIMCh JIMIIb KOHCTaTaHHCﬁ XapakKTepu-
CTHKH IPpyHTa IpU oOHapyKeHuu BuaoB. Hanbonee cepbe3nblii, MaTeMaTndeckn 000OCHOBaHHBIH MO/I-
XOJ| K BBISIBJICHUIO IPUYPOYEHHOCTH BHJIOB K I'pyHTaM umeercs jimib y B.M. @aneesa u B.B. lBuHa
(1985). Tem He MeHee pe3yJIbTaThl BCEX MEPEUMCICHHBIX PA0OT JIOTHYHO YKJIAIbIBAIOTCS B MPEICTAB-
JICHHYIO KapTUHY paclpe/ieieHHss MOPCKHUX €XKei Mo TUIIaM IPYyHTAa.

OreHuBast OMONIOTUYCCKUE TPUYMHBI TPEMOYNTAEMOCTH BHIAMHU Pa3IMYHBIX THIIOB CyOCTpara,
MOJKHO BBIJIC/TUTh YETHIPE OCHOBHBIX aCMEKTa BO3/ICHCTBHUS XapaKkTepa IPYHTA HA JKU3HEACATEILHOCTh
MPABUIBHBIX MOPCKHX €KEeH, 0CHOBAHHBIX HA TMYHBIX HAOTIOICHUSX.

1. Obecneuennocms nuwetl. TBepble TPYHTHI B CyOIUTOPATIH MPEIOCTABISIIOT XOPOILIUE YCIOBUS
JUTS TATAHUS MOPCKUX €XKEH, TaKk KaKk OJaronpusTHBI TS Pa3BUTHS UX OCHOBHOM MHIIM — MUKPO- U
MakpooOpacTanuii. B 6atuanu KonuuecTBO MUIMK HA CKATbHBIX CyOCTparax 3aMETHO CHHXKAETCS, B
OCHOBHOM 3a CYeT McUYe3HOBeHus (hutoobpactanuii. C APyroit CTOPOHBI, HA MSITKUX TPYHTAX B ITyOHH-
HBIX 30HaX OOWJILHBI MUIIEBbIC 00BEKTHI CEIUMEHTAIIMOHHON U APUPTOBOM TPUPOIBI (IETPUT, PEiKe
OOpBIBKM BOJIOPOCIICH U TPYIIbI )KUBOTHBIX ), KOTOPBIE OCEAI0T Ha JTHE M3 TOJIIM BOJABL XapaKTEpHO,
YTO MO MEPE YMEHBIIICHUS ITYOUHBI U, COOTBETCTBEHHO, TONIIHHBI HAJJOHHOTO CJIOS BOJBI, & TAKIKE
YBEIUYCHUS TYPOYICHTHOCTH BOTHBIX MACC 00CCIIEUEHHOCTh MHIICH HA MSTKUX TPYHTaX PE3KO yXy/I-
nraeTcs.

2. Venosus npukpennenus. TBepable TPaBHHEIIOIBUKHBIC TPYHTBI (CKaJIbI, TPyO000IOMOYHBIN Ma-
Tepuaj, BAIYHbI U T.JI.) OoJiee OJArONPUSITHBI JJISI MOPCKUX €KEH MO CPAaBHEHHUIO ¢ METKO(PPAKIIHOH-
HBbIMU (TPaBUi, MEJTKast TajbKa, paKkyIia, MeCOK, W B PA3THYHBIX COUYCTAHUSIX ), TOCKOJIBKY JAI0T HAJICHK-
HYIO ONIOPY JJIsl IPUKPETUICHHS )KUBOTHBIX U TIPETISITCTBYOT UX OTPBIBY M MIEPEMEIICHHUIO 10 THY TOKAMHU
BOIBI (1IBeTHAs BKIaaKa, puc. 18). Hanuure B CKadbHBIX U BAIYHHBIX CyOCTpaTax MHOTOYHCICHHBIX
YKPBITHI — TPELIHH, NOJIOCTEH U APYTHX HEOJTHOPOAHOCTEH penbedpa — yBETMUMBACT IAHCHI 0CO0CH
Ha BEDKMBAHUE U CHU)KACT CTPECCOBOE Bo3aeicTBUe MpuOos. C yBelnnYeHHEeM TITyOHHBI U CHUKCHUEM
CTENEeHU TYpOYJICHTHOCTH 3HAYMMOCTh 3TOTO (PaKTOpa CHUIKACTCS.

S. polyacanthus

TBEpbLit
CMelIaHHBIH
MATKHH

Puc. 3.2.3. YacroTa BCTpeyaeMOCTH MOPCKUX €XKel Ha
Pa3IMYHBIX THIIAX TPYHTOB

49



A.T". baxun, B.I'. CrerranoB Mopckue exu cemeiicta Strongylocentrotidae mopeit Poccun

3. Bozoeiicmsue noosudicrvix uacmuy. CyOCTpaThl, UMEIOIIAE B CBOEM COCTABE MEJIKHE OJIBUXK-
HbIe Qpakuuy (TpaBHii, paKyiia, IECOK U T.J.), B 30HE MOBBILICHHOW THAPOJMHAMUKHN CIIOCOOHBI HAHO-
CUTbh MOPCKHM €3KaM MOBPEXKICHHS 1 3aCOPATh MEXaHMUECKUMH YaCTHIIAMH WX (PU3UOTOTHYECKH BaXK-
HBIE OpTaHbl, YeM PE3KO CHIKAIOT BBKMBAEMOCTh M YXYAIIAIOT YCIOBUS OOUTaHHS )KUBOTHBIX HA MEJI-
KOBOJIbE 10 CPABHEHHIO C KECTKHMHU HETIOABHKHBIMHU I'PYHTAMH.

4. Ycnosus ocedanusn u evidicuanus mMoroou. TOTbKO TBEpAbIe U UMEIOIIUE B CBOEM COCTaBe
KpyIHbIE (paKLUK TPYHTHI C MUKPOOAKTepHaTIbHON TUIEHKOH (OCHOBHBIM HCTOYHHKOM MUIIN FOBEHUIIb-
HBIX 0COOEH MOPCKUX €Xel) 1 MHOTOUMCIICHHBIMH YKPBITUSIMHU OT XUIIIHUKOB ONTHMAJIBHBI IJIs1 OCea-
HUS ¥ 0J1aronoayYHOr0 pa3BUTHS IMYUHOK U MOJIOH.

OTH TONOKEHUSI TOATBEPKAAIOTCS pe3ylbTaTaMu Ipyrux ucciemosareneil. [lo HabnroneHusm
. Xummensmana (Himmelmann, 1980; Himmelmann et al., 1983), B MeJTkOBOTHOY 30HE Ha TOABHIKHBIX
cyOcTpaTax MeJKHe KaMHHU M TIECOK OKa3bIBAIOT HCTUPAIOIIEe ACHCTBIE Ha KPYITHBIX MOPCKHX €Xel 1
JIpOOST MaHUUPU MEJIKUX, TIPU 3TOM C YBEJIWYCHUEM INTyOUHBI TaKOM CyOCcTpar CTaHOBUTCA Oolee cTa-
OMJIBHBIM M OJaronpHUATHBIM JAJIS1 MOJIOJU. DTOT aBTOP TaKXKe OTMEUYaeT 3HAaYUTENbHO Oonee ycne-
HOE IOTIOJTHEHUE Ha MPUOOKWHBIX CKATMCTBIX YYacTKaX 10 CPAaBHEHUIO C 3aKPBITBIMH pailOHAMU C MSITKH-
mu rpyHtamu. K. [Tupc u P. Hleii6onunr (Pearse, Scheibling, 1991) koHCTaTUPYIOT CTUMYITHPYIOIICE
BIUSHUE HA MeTaMop(o3 S. droebachiensis MUKpOOaKTEpHATLHON TUICHKHU, Pa3BUBAIOIIEHCS HA CTa-
OMITBHBIX CyOCTpaTax; B CBSI3M C 3THM CYOJIIMTOpaJIbHBIC TECKH MEHEE TPUBIICKATENbHBI ISl TUIHHOK.
Cornacno ganueiM Jl. JlamGepra u JI. Xappuca (Lambert, Harris, 2000), ocemanue THYHMHOK
S. droebachiensis nanbonee akTUBHO HaOJIOAaETCs Ha CyOCTpaTe MOKPBITOM KUBBIMH KOPPAJTHMHOBBI-
MU BOZIOPOCIISIMH. Y 3TOr0 BU/a Ha TAKOM THIIEe CyOcTpara, Takke OTMedaeTcsi U 0ojee BEICOKUI Mpo-
IIEHT BBDKUBAHUS, U CKOPOCTh POCTa FOBEHMIIbHBIX ocobeit (Hagen, 1999). [1o ceenenusm B.U. dane-
esa (1985), B 3apociisix ynbBbI (TPOU3PACTAIOIIEH, KaK IIPaBHIIO, HAa HETIOJBMKHBIX CyOCTpaTax) MOJIOIb
MOPCKHX €Kell [MoJyyaeT HaIe)KHOe YOKHILE OT BOJTHOBOT'O BO3/ICHCTBHS M SHEPT€THUECKH BBITOTHBIN
00BEKT MUTAHUS.

S. purpuratus u S. franciscanus B IOUCKaX MHIIY MOTYT MEPEIBUTATHCS TI0 MECKY TOJBKO B CIIO-
KOWHOM BOJIE, TOT/Ia KaK MO cKajlaM OHHU CIIOCOOHBI A((EKTHBHO ABUTaThCsl, MPUKPEIUISSCH aMOyiak-
paTbHBIMHU HOYKKAaMH, TIPAaKTHUECKU He3aBUCHMO OT BoiHeHus (Laur et al., 1986).

[IpuBeneHHbIC TaHHBIE TOKA3BIBAIOT, YTO B TypOyJIEHTHOH 30He Hauboee OnaronpusTHHI AJ1st OOuTa-
HUSI MOPCKHX €Keil TBepAbIe IPYHTHI, HO ¢ ocia0iieHHeM THAPOIUHAMUKH MPH YBEITMYCHUH TITYOUHBI U
CHIDKEHHEM JIMMUTHPYIOIIETO BO3/ICHCTBHUS YHCTO MEXaHNUECKUX (PAKTOPOB MPOUCXOIUT HEKOTOPOE HHU-
BEJIMPOBAaHME IPUTOAHOCTH JIJIs OOMTAaHUsI TPYHTOB pazHoro Tuna (tadi. 3.2.2). Buael, odurarommue B rity-
OMHHBIX 30HaX, BCTPEYAIOTCS HA TBEP/BIX IPYHTAX PEKe, 4eM Ha MATKUX (puc. 3.2.2), 4TO, BEPOSITHO, CBA3AHO
CO 3HAUUTEIHHO MEHBIIUM PACIPOCTPaHEHUEM TaM CKaJIHUCTBIX cyOcTparoB. B ocrambHOM 3akoHOMEp-
HOCTH, TTIOKa3bIBAIOIINE XapaKTep OTHOIICHHUSI MOPCKUX €KEH K Pa3IMYHbIM THIIaM cyOcTpara B 3aBUCH-
MOCTH OT TITyOuHBI (TypOyJIEHTHOCTH) MecTooOnTanus (Tadm. 3.2.2), yIOBISTBOPUTEIHLHO COTIIACYIOTCS C
NPUBENICHHBIMU pe3yasraramu (puc. 3.2.1, 3.2.2) u He NpOTHUBOpPEYaT JIMTEPATYPHBIM JaHHBIM.

Taxum oOpazom, Ha GoHe pa3nnunii B H1aguuecKux 0COOEHHOCTSIX BUI0B, 00yCIOBICHHBIX CTEIe-
HBIO THIPOAMHAMMKH TPEANOYUTAEMBIX UMH OMOTOIIOB, MPOSIBIISICTCS €IUHAsE 3aKOHOMEPHOCTD: B MEJl-
KOBOJIHOU 30HE OTKPBITOTO MOOEPEXkbsi, HanOOoIIee CHIILHO MOIBEPKEHHOHM BO3ACHCTBUIO TPUOO0S U ITpH-
OpeKHBIX TEUCHH, 0COOM BCEX N3yUEHHBIX BUOB MPOSBIISIOT C€0sI KaK SPKO BbIpaKeHHbIE JIUTO(UIIBI;

Tabnmma 3.2.2. Xapakrep ycinoBuii 00MTaHHUs MOPCKHX €Kei Ha TPyHTaX Pa3HoTro THIIA B MEJTKOBOAHON U TITyOOKO-
BOJHOM 30HaX

R T— Tpukperienie 3ammTa oT noJi- OcenaHue 1 BEIKABA-
BIOKHBIX YaCTHI] HHE MOJIOIU
Tun rpynra 5 % 5 L% E % B \%
= = p= = pS = p= =
Teepabiit ++ + + O + (0] ++ +
CwMmemaHHBIN + ++ + 0 - 0 + 1+
Msirkuii - + — 0] - 0] — _

[Tpumeuanue: «++» — OIAroNnpuATHBIC YCIOBHSL, «+»— MEHEe OJIaroNnpHsTHBIC YCIOBHSI, «—» — HEOIaromnpusr-
HBIE yCIIoBH, «O» — TUMUTHPYIOIUH Gaktop orcyrerByeT, Menk. — 1o 10-20 m, Iiry06. — cBbime 20 M
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o MEPE YMCHLIICHU S Typ6y.]'IeHTHOCTI/I BOJIbI HAa 3allIMIICHHBIX YYaCTKaxX U C YBCJIIMUCHUCM I‘J'Iy6I/IHI)I
OTHU JKUBOTHBIC pAaCIIUPAIOT AUAIIA30H I/I36I/IpaCMI>IX TPYHTOB, TATOTECA K 3aCCJICHNUIO CMEIITaHHbIX, COYC-
TaroIUX 6HaI‘OHpI/IHTHBIC JJI HUX CBOMCTBA TBECPAbIX U MATKUX I'PYHTOB.

3.3. I'mapoJiornyeckue ycaoBUsi O0HUTAHUSA

3.3.1. 'maposornyeckue XapakTepHuCTUKH OMOTOINOB

AHanu3 BbIJICTIEHHBIX OMOTOIOB HA CKaIUCTOU cyOnmTopanu Bocrounoit Kamuatku (puc. 3.3.1.1)
MTO3BOJIHJII ONPEICIUTD Pa3IMyMsl B TUAPOJIOTHYECKON 00cTaHOBKe Mexay HumH (Tadu. 3.3.1.1). B Tad-
JIMIIE IPEACTABICHBI JaHHbIC, COOpaHHbIE B TIEPHO THAPOJIIOTHIECKOTO JIeTa (MIONb—CEHTSOPH).

HmenHo B 3TO BpeMsi HaOIr0Aar0TCsi HAaHOOBbIINE Pa3INyusl B THAPOJIOTUU HA Pa3HBIX ydyacTKax
no0epexbs, U Takue (HaKTOpbl KaKk TeMIepaTypa, COJICHOCTb U COJCPKaHUE KUCIOPOa, JOCTUTAsT IK-
CTpeMaIbHBIX BEJIMYHMH, MOTYT OKa3bIBaTh JJUMUTHPYIOLIEe BO3ACHCTBIE Ha Hanboee yI3BUMbIE I0BE-
HWJIBbHBIE cTauu Mopckux exerd (Himmelmann et al., 1983, 1984; Drouin et al., 1985), a Takxe ux nmuun-
HOK (SIpocnaBuesa, Cepreesa, 1988). [Ipu HacTyIsIeHHH XOJIOAHOTO IEPHO/IA 3T PA3IHUMSI B 3HAUUTEIEHON
CTETICHH HUBEIHUPYIOTCS.

Ha oTkpbiThle yuacTku | THIA 3HAUUTENBFHOE BIMSHUE OKa3bIBa€T MOBEPXHOCTHASI BOJAHAS Macca
OTKPBITOTO OKEaHa C ee XapaKTepHbIMH MapameTrpamMu. COJIeHOCTD 31eCh NPUOIIKAeTCS K HOpMallb-

‘ Ipudpexnoe Tevenne
—_—

D I THN — OTKPBITLIH OKeAHHYECKNI H MOPCKOI Deper,
ceBepHbIe BXOHBIE MBICHI DYXT;
Il Tun — noay3akpeiITeie GyxTeL,
H/KHBIE MBICHI 3AKPLITHIX ByxT,
OTKPBITBIE YYACTKH B paiione HeDoIbmNX pex;
(/7/] 111 THN — yCTheBbIe YUACTKH 3AKPBLITHIX GYXT, OTKPLITbIE
OTMEIBIE YUACTKH B paiioHe HeDOIbIINX peK;
Il 'V Tin — KyTOBBIE H CPEAHHE YUACTKH JAKPLITEIX ByXT.

Puc. 3.3.1.1. Knaccugukanus OHOTONOB CKATMCTOTo oOepexnst Boctounoi Kamyatku

Tabmima 3.3.1.1. 'uaponornyeckast XapakTeprCTHKa pa3HbIX THIOB 6rnoToros (I-1V) mobeperxbst Boctounoit Kamuarku

I'npponoruueckue napaMmeTpsl I I m I\%
CouneHoctb, % 1. 0,5-10 M 32-33 20-32 27-32 22-31
12,6 152
o 0,5m 1—0,4i0,4 - 13.1403
124 13,7
Temneparypa, °C T 5 M 09103 - - 119402
oL 10Mm _120 _ - _136
9,1+0,2 10,5+0,3
['myOuHa TeTHEro TEPMOKIIHHE, M 25-40 25-35 15-20 10-15
Crenens npuboiHOCTH 5-6 4-6 2-4 1-2

[Ipumeuanue: Hag YepTOl — MaKCHUMaJbHAas TEMIIEPATYPa BOJBI, 101 YEPTOH — CpelHee 3HaUCHHUE TeMIIepaTyphl

BOJIbI, — HET JAHHBIX
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HOM okeaHnuyeckoi. Jlernue temneparypsl Ha Tiyoune 5—10 m peako noxHumarorcs Boime 10-11 °C;
cTeneHb npuboiHoCcTH, o Kiaccudukammu B.U. Jlykuna (1982), nocturaer 5—6. buorons! 11 Tuna, Ha-
XOJsIIMecs Ha Oosiee n3pe3aHHOM 0OEPeKbe, OKa3bIBAIOTCS 101 HE3HAYNTENILHBIM BIHSHUEM PECHO-
BOJIHOTO CTOKa, MMPUYEM IOJKHBIE MBICHI 3aKPBITBIX OyXT OTIM4aloTcs oT ceBepHbIX (I Tum) Tem, 4To
nof aevicrBueM cuibl Kopronuca u ceBepHoro Kamuarckoro TedeHus 0onee onpecHeHHbIE TTOBEPXHO-
CTHBIE CJIOW BOJBI IPMKUMAIOTCS K FOXKHOMY O€pery, ¥ COJIEHOCTh TaM, KakK MpaBuio, Hike Ha 1-3%eo.
CrerieHb puOOHHOCTH BapbupyeT OT 4 110 6. bosiee oT™Mernbie 1 3aKphIThIe yuacTKu modepexbst 111 Tnna
XapaKTePHU3YIOTCsI OONBIINM JIHANa30HOM W3MEHEHHS! COJICHOCTH BOJIbI, M CTETICHb BIIMSHHS OKEAHHIECKIX
wiu 0oJiee MPOrPETHIX M OMPECHEHHBIX BOA 3aKPBITHIX OYXT M MEIKOBOIMH B 3HAUUTEIHHON CTEIIEHU
3aBHUCHUT OT NPUIMBHO-OTIMBHBIX U BETPOBBIX TeueHu. Ctenenp npudoliHocTn 2—4. Kucnopoiusliii pe-
skuM B Onoromnax I, I1 u Il THmoB 10BONBHO ONIaronpusTHBIA — Ha BceX m1youHax B nipeaenax 90—-100%
HaCBIIIEHUS.

Hannsie o temneparype Boasl B Onotonax Il u Il TunoB nony4nTs He yAan0Ch, HO OYEBUIHO, YTO
OHM 3aHMMAIOT MTPOMEKYTOUHOE ToJokeHue Mexay | u [V tunamu (tadmn. 3.2.2). TemneparypHslii pe-
JKUM 3aKpBITBIX OyXT Boctounoit Kamuarku (IV Tun Onoromna) oTinnyaercss OTHOCUTEIBHON KOHTHHEH-
TaJBbHOCTBIO MO CPaBHEHUIO C OTKPHITHIM okeaHoM (ITomos, 1935) n xapakTepusyercs 6osiee BBICOKH-
MU JIETHUMH TemrnepaTrypaMu BogHoi Maccel — 12—-14 °C (I'onuxos, Ckapnato, 1982), nnorna goctu-
TalolMMU, 10 HallUM AaHHbM, 15 °C, npu cpeanux 3nadenusix 13,1 °C. 3necs otmeuaercs 1-2 cre-
neHb npuboitHocTH. KpoMme Toro, HabmonaeTcss yMEeHbIICHNE IITYOUHBI MTOJIOKEHUS JIETHETO TEPMOKIIH-
Ha MO0 Mepe MPOABIKEHHS OT OKeaHHuecKux y4yacTkoB (I Tum 6uoromna) k Oonee 3akpbIThiM (IV TH),
YTO, MMO-BUIUMOMY, 00YyCIIOBIICHO CHI)KEHHEM TypOyJIeHTHOCTH BObI (Tabm. 3.3.1.1). B 3akphIThIX OyX-
Tax ¢ MEJIKOBOJIHBIM MTOPOTOM HaO0Jk01aeTCs MOBbIIeHHas 3BTpodukarms (Opiosa u jip., 1985), obiiee
YMEHBIIIEHNE COIEHOCTH MOBEPXHOCTHON BOAHOMN Macchl 10 29—-31%o 1 meproindeckoe 3HaUNTEIbHOE
ONIPEeCHEHUE BEPXHETO CII0S, MHOTAA JOCTUTalolIee B KyTOBOM yacTtu OyxT 2—5%o. Ha ¢one satux mpo-
LIECCOB B TaKMX OyXTax Ha IryOuHe Oosee 15 M B mepHo rHIPOIOTHIECKOTo JIeTa pa3BUBACTCs 30Ha
nedunuta kuciopona (tadm. 3.3.1.2).

Tabmmma 3.3.1.2. Coneprkanne Kucaopoza (MJ1/J1) Ha pa3HBIX NTyOHHAX B 3aKphITHIX OyxTax (IV tum 6rorormna) B mepu-
OJ THIPOJIOTUYECKOTO JIeTa

N I'my6una, M
Paiion
o5 | 5 o | 15 | 20 |
ABadunHCKas Tyda 83 83 4.6 32 1,5 09
b. Bumrounnackast 10,7 13 14,1 4,1 0,7 HI

3.3.2. 3aBucHMMOCTH paclpeaejieHusl BUJOB OT THAPOJOTHYECKUX YCJIOBUIA

Bepxuebvopeanvuwie paiionvt Cesepo-3anaonoii Ilayugurxu. CpaBHUTSIHHBINA aHAIN3 TAHHBIX 110
BCTPEYAaEMOCTH MOPCKHX €XKel Ha yJacTKaxX pa3HOro THIA Mo0epekbs BocTouHON Kamuarku, Bhie-
JIEHHBIX Ha OCHOBE Pa3IMUUi B TUAPOJOTUU (puc. 3.7, Taba. 3.8) CBUIACTEIHCTBYET, UTO HA ydacTKax
OTKpBITOTO TI0Oepexbs I 1 11 Tumos Ha riryoune 0—20 M cpenu IpyTux BUAOB TOMUHHUPYET S. polyacanthus
(puc. 3.3.2.1).

Ha yuactkax I1I Tuna oTHOCUTENBHOE KOJTMYECTBO ATOrO BUAA CHUKAETCS, a Ha METKOBOAbAX IV Tumna
oH ucuesaet. [IpoTuBomonokHas TeHACHINS HaOIIOmaeTcst B pacceneHun S. droebachiensis — OH Tipe-
obmamaer B 3aKphITEIX OyxTax (IV Tum), U ero BCTpe4aeMoCTh CHHKACTCS ¢ MPUOIIKEHUEM K OTKPBI-
TBIM TIPUTTYOBIM YIacTKaM OKEaHWYIECKOTo To0epexkns. [1o Mepe yBenndaeHws TITyOUHBI BO BCEX OHOTO-
nax S. polyacanthus u S. droebachiensis mocterneHHO 3aMenaroTcs 6onee TTyOOKOBOTHBIM S. pallidus.

I'my6uHa cMeHBI JOMUHAHTOB BU0B MOPCKHX ekeld — 20—30 M B [ u Il Tumax u 10-20 m B 111 Trme
OMOTOIOB — TECHO CBsI3aHA C TIOJIOKEHUEM JIeTHero TepMokiuHa (taos. 3.3.1.1, puc. 3.3.2.1). B coot-
BETCTBUH C TEM, YTO TEPMOKIIMH MOJHUMACTCS [10 MEPE YBEIIMUYCHHUSI 3alIUIIICHHOCTH Oepera, ObLIO ObI
JIOTHYHO OXKHJIaTh CMEHY TOMHHAHTOB B Onotorne [V tumna Ha rmyourae 10—15 M. OmHako 3T0TO HE TIPO-
HCXOJIHT, YTO, TIO-BHIUMOMY, OOYCIIOBIIEHO PE3KUM YMEHBITICHUEM COJCPIKaHUSI KUCIOPO/Ia, HATMHAIO-
muMcsl Ha 3TUX TyOnHax (tadn. 3.3.1.2). BeposiTHO, CHM)KEHHE KOHIICHTPAIIMU KHCJIOPOJa JI0
4 Mul/11, SIBJISFOIIMMCS HadalbHbIM JIMMUTHPYIOLIUM YpoBHEM uist S. droebachiensis (PsiOyiiko, 1975),
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urpaet poib 0apbepa, MPensSTCTBYIOIIETO pacipoCcTpaHeHHIO 0co0ei 3Toro Buaa Briyosb. C apyroii cro-
POHBI, 30Ha Ie(HULIMTa KHCIOPOAa B IPUAOHHBIX CIIOsIX OyXT HeOnaronpusiTHa 1uist paccenenus S. pallidus.

Ha otkpsiTom niobepexne S. pallidus noMuHUPYeET HA TIIyOMHAX, COOTBETCTBYIOIIUX MOJOKCHHUIO
XOJIOIHOTO MpoMexyTouHOTo ciiost (0T 30—50 1o 200—300 M) ¢ costeHocThio 33—34%0 1 TemmepaTypoi
—0,9-2,8°C. B aTom ciioe piyKkTyaluu yKa3aHHbBIX [TapaMEeTPOB B TCUCHHE I'O/Ia BEChbMa HE3HAUYUTEb-
HEI U CTETICHb HACHIIIICHUS KUCIIOPOIOM He omyckaeTcs Huxe 50% (MBanenkos, 1964; Apcennes, 1967).
Pexe, mo nanueim A.I1. Ky3uenosa (1963), atot Buj (onpezeieH kak S. echinoides u S. sachalinicus)
BCTPEUACTCS HAa DIYOMHAX 3aJIeraHus TEIIOro MpoMexyTouHoro ciios (10 600—1000 M) coneHOCThIO
okoJio 34%o (ApcenbeB, 1967) u conepkanuem kuciopona jo 1,8-2 miu/n (MBanenkos, 1964). B To xe
BpEMsI XapaKTePUCTUKU STHX BOJHBIX MAcC, B 30HE KOTOPBIX obutaet S. pallidus, NOBONbHO HEe3HAYH-
TEJILHO BapbUPYIOT B Mpefeiax apeaja BUA.

Ucnonesys nannsie B.M. Jlykuna (1979) (c monpaBkoii Ha nepeorpeieieHne BUAO0B U3 €T0 KOJJIeK-
uun), OblJIa MOJydYeHa XapaKTepUCTHKA BCTPEUAEMOCTH MOPCKUX €XKEH B MPUOPEKHBIX BOAAX O-Ba
Cumymmp (Kypunbsckue octposa) (puc. 3.3.2.2). B ocHOBHOM oHa 0JIM3Ka K BBIIIEONMCAHHON U OTIINYa-
eTcs IUIIb OTCYTCTBUEM BbLAeIeHHBIX OnoTonoB 11 u Il Tuma u3-3a HEAOCTATOUHOCTH NAHHBIX.

OTKPBITBIA MPUTITYOBI XapakTep MoOepexkbsl, OTCYTCTBUE 3aKPBITBIX OYXT W MOIIHOTO ONPECHSIO-
LIero BO3JEHCTBHS OEpEroBOro cToka Ha MOPCKUE BOJIBI BAOJIb MOOEpekbs TuHIE KoMaHTIOpCKUX U
CesepHbix Kypuibckux 0cTpoBOB 00yCIIOBIMBAET YMEHbILICHHE Pa3HOOOpa3usi OMOTOIOB, a OTCYTCTBUE
B CBSI3M C 3TUM moceneHuii S. droebachiensis nump og4epKkuBaioT odmue ¢ nodepexkbeM Kamuarkn
4YepThl B XapakTepe pachpeneneHus Buaos (puc. 3.3.2.3).

Ha Komanmopckux ocTpoBax cMeHa JOMHHAHTOB IPOUCXOANT Ha Oombieit, a Ha CeBepHbIX Kypuiib-
CKUX OCTPOBax — Ha MEHbLIeH TyOuHe, yeM B paiioHax Boctounoit Kamuarku u Cpennux Kypunbc-

I Tun II Tun
® 6uotona = Buotona
11 Tun GW b
HOTONA

Guorona  ®

Puc. 3.3.2.1. OTHOCHTENFHOE KOJMUECTBO 0CO0EH MOPCKUX eXel Ha pa3HOW ITyOuHe (M) BepXHEH cyonmuropann
Bocrounoit Kamuarkn. 1 — S. polyacanthus; 2 — S. droebachiensis; 3 — S. pallidus

Puc. 3.3.2.2. OTHOCHTETLHOE KOJIMUECTBO MOPCKUX €Xell Ha pa3Hoi niryOuHe (M) BepxHeit cyOnuTtopanm o. Cumy-
mwp (1o ganaeM: JIykun, 1979). O603Hauenns kak Ha puc. 3.3.1.1
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KHX OCTPOBOB. DTO, MO-BUAMMOMY, OOYCIIOBICHO Pa3HUIICH B MOJOKSHUH JICTHETO TEPMOKIIMHA B pa3-
JMYHBIX paiilOHaX: TOJIIMHA JIETHETO CJIOsI B BepHHrOBOM MOpE yBEIMYHBACTCS 110 HAMPABIICHUIO C Ce-
Bepo-3amaja Ha I0ro-BocToK (ApceHbes, 1967), u B paifone KomaHa10pckrux oCTpOBOB €ro HIDKHSAS Ipa-
HuIa pacnonoxkeHa Ha ryoune 30-50 m. C npyroii croponsl, 0. AtiiacoBa (CeBepHbie Kypuibckue oc-
TPOBA) HAXOIUTCS MOJ] CHJIbHBIM BIMSHUEM XOJOAHBIX BOI OXOTCKOTO MOPS, ¥ TIPOTPEB BOJBI JIOCTUTa-
et b tiyounst 10-20 m (tadu. 3.3.2.1).

CpaBHEHHE TaHHBIX IO BEPTUKATBLHOMY pactpeaenenuto BuaoB (puc. 3.1.1,3.1.2, 3.1.3) naer npen-
CTaBJICHUE O TOM, YTO MPOCTPAHCTBEHHAs TPAHHULIA CMEHBI MACCOBOTO obutanus S. droebachiensis n
S. polyacanthus B bepunrosom wiu S. droebachiensis B OX0TckoM MOpsix Oosiee N1yOOKOBOHBIM
S. pallidus Tak>xe NpUXOJUTCS HA MHTEPBaJ INTyOWH IPaHHIIbI JIETHETO MPOrpeBa MOBEPXHOCTHOTO CIOS
(Tabm. 3.3.2.2).

Haxonxu S. droebachiensis B Oxorckom u beprHroBoM Mopsix, Kak 1 B paiionax Bocrounoit Kam-
yaTku U CeBepHbIX KypHiIbCKHX 0-BOB, B Macce MPUYPOUCHBI K OMOTOMAM, 110 XapaKTePHUCTHKAM CXO/I-
HbIM ¢ [V THIIOM OMOTOMa — 3aKPBITHIM, YaCTO 3BTPOGUPOBAHHBIM yUacTKaM MOOEPExkbsl, MOABEP-
YKEHHBIM MIEPUOINYECKOMY PACIIPECHEHUIO, OCTHTatoIeMy nHorna 27—22%o, IpOrpeBaeMbIM JIETOM JI0

KomaHnpopckue o.Atnacosa
o-Ba | Tvn
I Tvn 6uoTtona
®
30-40 M 30-40 M
77 20-30m 20-30 M

Puc. 3.3.2.3. OTHOCHTENEHOE KONWYECTBO MOPCKHX €Xel Ha pa3HOW ITyOmHe (M) BepXHEl cyomuTopann 6uoromna
I Tuma Ha Komannopcekux octpoax u 0. Atnacosa (CeBepHslie Kypubckne octposa). O6o3HaueHus kak Ha puc. 3.3.1.1

Ta6mua 3.3.2.1. Cpenuss temmneparypa (°C) MOBEpXHOCTHOTO CJI0S BOJBI B PA3TMYHBIX pailoHAX B IIEPHUO]] THAPOIIO-
TMYECKOrO JieTa

['myOuna, M | 0. AmitacoBa | Bocrounas Kamuarka | Komanpopckue o-Ba
0 7,240,3 (35) 10,4+0,4 (48) 9,1+0,2 (28)
5 5,940,4 (35) 9,9+0,3 (48) 9,1+0,2 (28)
10 5,640,2 (35) 9,140,2 (48) 8,7+0,4 (28)
20 4,8+0,5(35) 8,0+£0,3 (48) 7,8+0,6 (28)
30 3,540,3 (35) 6,240,3 (48) 6,6+0,6 (28)
40 2,740,2 (35) 3,940,2 (48) 6,2+0,8 (28)
50 HJ 2,940,2 (48) 3,4+0,8 (28)

[Tpumeuanue: B CKOOKaX — KOJIMUECTBO M3MEPEHNUH, HIl — HET JAaHHBIX

Tabnuna 3.3.2.2. [TmyGuHa rpaHuIls! JIETHETO IPOTpeBa IOBEPXHOCTHOTO CII0S BOABI B Pa3IMYHbBIX Mopsix. [To nan-
HeIM: [0pOyHOB, 1932; 3enkeBuy, 1951; lBanenkos, 1964; [Ipomr, 1971; [Jo6poBonbckuit, 3amorus, 1982; Iexor-
Kas, 1985

Paiion I'my6una (M) Temmnepatypa cnos, °C

Bapenueso mMope

3emist @panna-Hocuda 0 -1-0

3aIl., FOT0-3aI.4acTh 25-50 3-16
bepunroso mope

CeBEpO-3all. 4acTh 2030 39

IOr0-3aIl. 4acTh 40-60 3-12
OxoTckoe Mope 25-50 1-14
SlnoHckoe Mope

CeBepHasi yacTh 15-50 4-20

IOro-3arl. 4acTh 100200 327
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12—15 °C (Ilemxunckas, ['mxurunckas, SAmvckas, Tayiickas, Effpuneiickas, Yackas ryosl, Tyrypckui,
CaxanuHckuii 3anuBsl, 0. [IpoBunenus, 3anuBsl JlaBpentus, Kpecra, 6. Anaubips 1 T. 11.) (JIeonos, 1960).
OnnHaxo Ha akBaTopui OXOTCKOTO MOPSI BUJI BCTPEUACTCSI U Y OTKPBITOI'O MOPCKOTO TOOEPEKbs, TAe MPH-
OOMHOCTDh MOXKET AOCTUTATh 4—5 CcTeneHu, TeMIepaTypa BoJbl He ogHuMaeTcs Boime 6—8 °C (paiioHn
n-Ba [Ipsiruna), 9-10 °C (lantapckuii paiioH), 1 COJIEHOCTh BapbUPYyET B HE3HAYUTENBHBIX Mpeeax —
31-33%o.

YHUKaJIbHOW M0 CBOEMY IIPOUCXO0XKIEHNI0, XUMHUYECKOMY COCTaBY BOJIbI I TPYHTA, TA30BOMY PEKHU-
my siBnsietcst 6. Kparepnas (o. Slukuua, Kypuiabckue o-Ba), e oOHapy>KeHBI TUIOTHBIE MTOCEICHUS
S. droebachiensis. Bynkanuueckasi akTHBHOCTb, IPOSIBIISISICh B 9TOH 3aKpPBITOH OyXTe B BHJE MOABOJ-
HBIX Ta30THAPOTEPM, 00YCIOBIMBACT CIICHUPUIHOCTh (PU3MKO-XMMUYECKHX YCIIOBHH BOAHOM Macchl U
co3JlaeT YHUKaJbHBIH OnoTor. C 01HON CTOPOHBI, B PaCHpe/ICICHUH BHIOB MOPCKUX €Ke Ha 0. STHKkr4ya
CYLIECTBYIOT TEHJCHIIMH, CXOIHbIC C TAKOBHIMH B MPUKAMYATCKHX BOJAX: HA OTKPHITOM MoOEpeKbe
ocTpoBa, B Bogax OXoTckoro Mops u Tuxoro okeana, KOTOpOE 10 MHOTHM MapaMeTpam OMu3Ko K [ Tamy
ouoroma, odbuTarT nocenenus S. polyacanthus, a B 3aKpbITO OyXTe OCTPOBa — UCKIIOYUTEIBHO
S. droebachiensis. OnHaKko TeMIieparypa MOPCKOH BOJIbI B OTKPBITOM 30HE 3/ieCh Ha 6—9, a B 3aKPBITOH
Oyxte — Ha 3—5 °C HUKe TakoBBIX B MpUKamMyaTckux BoAax ('aBpuiienko u np., 1989). B cBszu co
CIIOKHOW JTMHAMHUKOHN MPUIIETAIONINX K OCTPOBY MOPCKHUX BOJI HA OTKPBITOM ITOOEPEKBE U B CBS3H C BYJI-
KaHUUECKOW aKTUBHOCTBIO BHYTPH OyXThI CE30HHBIE KOJIeOaH sl TeMIIepaTypbl BOBI B 000MX OMOTOMIax
cymectBeHHO crinaxkensl (Kycakun, 1974; Xpuctodpoposa, 1989). Beuay 3HaunTen-HOM H30IMPOBAHHO-
CTH B OyXTe MPaKTHUECKH OTCYTCTBYeT MpuOoiHOCTh. [IpoMexyTounslii cnoit Boasl 0. KparepHnoii, k
KOTOPOMY TIpMYpOYEHBI ToceneHus S. droebachiensis, XapakTepu3yIOTCsS OKEaHUUECKON CONCHOCTBIO
1 TIOBBIIICHHBIM COJIEpKaHneM Kuciopona. OnHako 0ojee CyIeCTBEHHBIM OTIMYKMEM OT APYTHX MOJY-
3aMKHYTBIX BOJIOEMOB SIBJISIETCSI aKTUBHOE MTOCTYIVICHHUE B BOAY MTPOILYKTOB BYJIKaHHU3Ma, 00yCIIOBIHBA-
FOIUX YHUKAIbHBIN XxuMu3M Boibl ([Tporm u fip., 1989; Tapacos, XKupmyHckwuii, 1989).

Bopeanvnvie paiionvt bapenyesa mops. Ha matepuxkoBoMm mnobepexbe bapenueBa Mops
S. droebachiensis 3acenseT HECKOIbKO HHOU crekTp 6noronoB. OH BCTpedaeTcs Ha ydacTkax mooe-
PeXbst pa3mu4HOUN Mopdoaoruu: B rydax puopaosoro tuna (ITorpedos u ap., 1975), B OTKPBITHIX 30HAX,
pesxe B ry0ax, OTJeNIEHHBIX OT OTKPBITOro Mopsi moporom ([poosimesa u ap., 1979). 3tot Bug npeario-
YHUTAET 3/1€Ch CEIUTHCS B OTKPBITHIX IPHOPEKHBIX 30HAX, Ty0axX M 3aJIMBaX HA y4acTKaX CO 3HAYUTEINb-
HOW, HO He MaKcUMalTbHOM 1puboitHoCThEO ([porm, 1971; [IpoOsiiesa u 1p., 1979; [Ixyc, @ponosa, 1986).
CreneHb NpUOOIHOCTH B TAKHUX y4acTKax Bapbupyer ot 2 10 4. ConeHocTs B bapeHieBoM MOpe OTIu-
YaeTcsl 3HAYUTENbHBIM ITOCTOSTHCTBOM, B IPUOPEKHBIX BOJaX OHA COCTaBIsIeT B cpeaHeM 33—34%o
(ILInpokono6oB, 1985) u Gim3ka K OKeaHMUECKOH B pa3nu4HbIX paiioHax Mopst (3enkeBuy, 1951). Jlump
BECHOI COJICHOCTb KPaTKOBPEMEHHO OITycKaeTcs 10 28%o B ciioe 2—3 M Ha OTKpHITHIX yyacTkax ([Ipomm,
1971) u 1o 26—31%0 Bo dhuopaoseix rydax (I[Ipomnm u ap., 1975).

S. droebachiensis B 3ToM paiioHe TpoOsBISIET O0JIee CTCHOTAIMHHBIC YEPThI, O YeM TOBOPHUT PE3KOE
CHIDKEHHE €0 YHCICHHOCTH B MECTax ¢ OHMKEHHOH cosieHocThIo (poOsiiesa u ap., 1979). Unten-
CHBHBIE TIPOLIECCH BOJ0OOMeHa B bapeHiieBoM Mope CO3/1al0T OJaronpHusITHEIA KUCIOPOAHBIH PEKUM
Ha BCceX NIyOMHAaX, Ilie KOHIEHTPALMsI KHCIOpoa He omyckaercs: Huxke 5—6 mu/a (Mibun u ap., 1985),
JIMIIb B IPUIOHHBIX closx (40—45 M) ry0 puopmoBoro Tumna oHa MoXkeT ommyckarbest 10 2,5 mi/n (Iporm
u nip., 1975).

TemneparypHble yCIIOBHSI CYLIIECTBOBAHMS BI/Ia B I0T0O-3a1aJHON yacTy bapeHiieBa Mopst OMU3KU K
takoBbIM CeBepo-3anannoit [Tanuduku, HO BappUpyIOT 3HaUUTEIbHEE. [IporpeB npuOpeKHBIX BOA JIe-
toM nocturaeT 15—16 °C B 3anagHoi yactu u 8—9 °C B BoctouHoi (IIpornm, 1971).

JlaHHBIE 110 BEPTUKAILHOMY pacnpenenenuto S. droebachiensis u S. pallidus B bapenniesom mope
(puc. 3.1.1, 3.1.2) cBUIETENBCTBYIOT, UTO TUATIA30HBI IYOHMH OOUTAHUS BUIOB 37I€Ch TIEPEKPHIBAIOTCS
B OOJIBILICH CTENEHH, YeM B IPYTUX PETHOHAX; OCOOCHHO OTYETIIMBO ATO MPOCICKUBACTCS B CEBEPHON
gactu Mopst (70—-80° c. m1.). Tem He MeHee, B FOKHOM YacTH MOps, KaK M Ha APYTHX aKBaTOPHUsIX Oope-
aJbHOM 30HBI, HUKHIOIO I'PaHUIy MacCcoOBOIO pacupocTpaHeHust S. droebachiensis 1 BEepXHIOIO
S. pallidus MoxxHO 0OHApPYKUTH Ha ITyOHHE 25—50 M, UTO COOTBETCTBYET MOJIOKEHHIO JIETHETO TEPMO-
knuHa (tadn. 3.3.2.2). S. pallidus npennounTtaet r1younsl 6osee 50 M U peAKO BcTpedaeTcs: Ha IIyOu-
He 15-20 m ([Ixyc, @ponosa, 1986), a ocHoBHBIE TTocenenus S. droebachiensis npuypoveHbI K BEpXHE-
cybnuropanbHoii 30ue 10 rryouns 3040 m (Ilpomm, 1971).
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[ToBbIIeHNE TEMITEPATYPHI BOJIBI, TIPOUCXOASIIEE B OCHOBHOM 32 CUET BIUSHUS TEIIOTO MPHOpEexk-
HOTO TEUCHHMS, B MEHBIICH CTETIeHU MPOSIBIseTCS BO (GUOPAOBBIX Ty0ax, IJe TEPMOKIIMH H3-3a 3HAYH-
TEJIbHOW U30JIMPOBAHHOCTH BOJIOEMA HE OMycKaeTcs rryoke 20 M, U TeMmrieparypa BOJibl Ha TOPU30HTE
2040 M MoxeT ObITh HIDKE Ha 3—7 °C 1Mo CpaBHEHHIO C COOTBETCTBYIOIIMMHU [TyOMHAMHU OTKPBITOTO
nobepexbs (IIporr u ap., 1975).

B.B. [Torpe6oB ¢ coaBropamu (1975) yka3bIBaloT JIMIIb HA HEKOTOPOE CXOACTBO COCTaBa cOOOIIe-
CTBa, 0OMTAOIIETO B PUOPIOBOIL I'y0e riyoke 15-20 M, ¢ apKTHYECKUMH COOOIIECTBAMH, HE BBIJICIISS
cpenu urnokoxux S. pallidus. TToznaee M.B. TIpom (1977) korcratupyet 0oJiee BRICOKOE OTHOCHTEIb-
HOE coziepkaHue 0coOel ATOro BHIa Cpelu exed Bo (HopaoBoii ryde o CpaBHEHHIO C TAKOBBIM Ha
oTkpbITOM Iobepexbe (10-15 u 0,1% cooTBeTcTBeHHO). HECOMHEHHO, UTO MOBBIIICHHAS! BCTPEUYAEMOCTh
3TOTO BUJAA B I'y0e OOHAPYKHBAETCS KIMEHHO B COCTABE BBILICYIIOMSIHYTOTO COOOLIECTBA B XOJIOIHO-
BOJIHOW 30HE, T11€ S. pallidus Haxoaut st ce0s aydline YCIOBUs, YeM B MEJIKOBOJHBIX OyxTax Boc-
TouHO# KamuaTku, Xyske 00ecreueHHbIX KUCIOPOIOM B MPHIOHHBIX CIIOSIX.

B bapenneBomM Mope B 3alUIIEHHBIX aKBATOPHUSIX HAOMIOJAIOTCS HEOJHOKPATHO OTMEUYaBIIMKCS
MOJTbEM H CYKCHHUE I0sIca IOHHBIX IPyNnupoBoK (cM. Ckapiarto u ap., 1967). Onpenensronmm 3To sB-
nieHne GaKTopoM, CITY>KUT, T0-BUAUMOMY, CHHKEHHE TypOyJIEHTHOCTH BOJIbI, 00YCIIOBIHMBAIOIIEE TTOIHEM
TEPMOKJIMHA, CHIJKCHHE OCBEIIEHHOCTH JIHA, 3auJICHUE TPyHTa, CHUYKEHHE KOHIICHTPAILlK KHCIOpoaa —
TO €CTh KOMIUIEKC (DaKTOPOB, XapaKTEPHBIX AJISl IPHIOHHBIX YYACTKOB 3aKpHIThIX akBaTtopuil ([Iponm u
ap., 1975) 1 imyOOKOBOAHBIX PaliOHOB OTKPHITOTO MOpSi. ITH (PaKTOPbI, B CBOIO OYEpe/Ib, 00yCIOBIMBA-
IOT XapakTep 0aTUMETPUYECKOTO pacpeeieHus] THIPOOHOHTOB.

[Tpunonnsie cnou bapeniesa Mopst IpH MOCTOSHHOM, OMTU3KOH K OKeaHHMYECKOW, COICHOCTH pa3inya-
IOTCSI TEPMHUYECKHM PEKMMOM: B IPUOPEKHBIX I0r0-3aMaJHBIX palioHax TeMIepaTypa B TeUeHHUE roja
B cpeaHeM konebnetcs B mpenenax ot 0 go 3,7 °C (Llexoukas, 1985), a k ceBepo-BOCTOKY JUaNa30H
TOAOBBIX Temiieparyp yMmenbiuaetcs (boiios, 1985) u B 3aBHucuMOCTH OT penbeda AHA BapbUPYET OT
—1,3 no +1 °C (JoOpoBonsckuii, 3anorun, 1982). Biusauem remnepaTypHoro ¢pakropa MOXHO 00bsiC-
HUTb BCTPEUaeMocCTh S. droebachiensis 3a TpaHUIIaMU €r0 MacCOBOTO PacIpOCTpaHEHUs (Ha MTyOnHE
Oosiee 40-50 M) B IOKHBIX U 3allaAHBIX YacTsaX bapeHieBa Mopsi, MoABEPKEHHBIX BiusHuI0 Hopakar-
CKOHM BETBHM Teryioro TeueHus [onpderpumM. DTa BETBb B OCECHHUH MEpHOJ] MHOTA 00YCIOBIMBACT pas-
pYyILIEHHE TEPMOKIMHA U TPOrpeB BoAbl 10 1Ha (175 m u rmyoxe) 1o 6°C (Wopeirun, 1928; 3epHoB, 1949;
3enkeBuy, 1951; botitos, 1985). [lo-BuaumMomy, IMEHHO TIOBBIIIICHUE ITPUIOHHOM TEMIIEpaTyphbl, HE BCTpe-
yaroleecs: B Ipyrux mMopsix Poccum B mpenenax apeana 3TOro BHJa, COCOOCTBYET MPOHUKHOBEHUIO
OTAETBHBIX 0cOo0eH Ha MaJlo THIIMYHBIE U1 HEro OobIIre IyOuHBI. BeposTHO, aHaIornyHoe SBJICHNE
npourcxoaut B Hopeesxxckom u [peHnanackoM MopsixX, HaXOIMIIKXCs oA BiausHueM [onbderpuma, rue
Takxke 3a)UKCUPOBAHbI ITYOOKOBOJHBIEC HAXOAKH S. droebachiensis.

Apkmuueckue mopa. B cypoBbIX apKTHUYECKHX YCIOBHIX CeBEpHOH yacTu bapeHnesa u 3anagHon
gactu Kapckoro mops (3eminst @panna-Uocuda, Hosast 3eminst), rae npakTHUECKHA KPYTIIBIA TOA TEM-
nepaTtypa BOJbI B MOBEPXHOCTHOM CJIO€ OTpHUATeNbHas, S. pallidus daiie moJHUMAETCsl B BEPXHIOIO
cyonmutopans (puc. 3.1.1), a S. droebachiensis craHOBUTCS OYE€HB PEIKUM U paclpeeIsseTcs Mo pas-
JUYHBIM T1yOMHAaM, HECKOJBKO Halle BcTpeuyasch Ha ropuszoHtax 50-100, a Takxke 150-200 m
(puc. 3.1.2), roe no yrnyOneHreM JHa MOCTYNaloT OoJiee Terble amianTudeckue Boabl (Jooposonbce-
kUi, 3amorun, 1982).

B Benom Mope, HecMOTpst Ha CBOE0Opa3HbIi TEPMUUECKUN PEKUM M IOHH)KEHHYIO COJIEHOCTh, pac-
npeaeseHne MOPCKUX €XKel CXOAHO C TAKOBBIM B ceBepHOH yacTh bapeHnesa u 3ananHoii yactu Kap-
ckoro mMopsi: S. droebachiensis BcTpedaeTcsi O4eHb PeIKO (M3BECTHBI BCEro TpH Haxonku B Kanganak-
LICKOM 3aJMBe Ha Tmyoune oT 35 1o 96 m), a S. pallidus npennounraer 3acensite rayounst 10-70 m
(15-75 m, o nanubiM A.A. lllopeiruna (1926) (onpexneneH xak S. droebachiensis)), rae HaOIOOaeTCS
MOHMKEHHE CONEHOCTH 110 24—28%0 1 TemmepaTypa BapbupyeT oT 10 1o —1 °C. Takum o6pazom, B beaom
MOp€ 3TOT BUJ M30€raeT CHIIbHO IporpeBaeMble U O0JIee ONPECHEHHbIE YYaCTKH U B TO e BpeMsl pell-
Ko omyckaercs ryoxe 80—100 M B 30HY OCTOSIHHBIX OTPHLATEIBHBIX TEMIIEPATyp.

Ha Gonbireid yacTu akBaToOpuid a3MaTCKUX apKTUYECKUX Mopel (BoctouHas yactk Kapckoro, Jlam-
TeBbIX, BocTouno-Cubupckoe u 3anaanas gacts Yykorckoro) S. droebachiensis npakTHIeCcKH HE BCTpe-
qaercs, a S. pallidus yame oOutaet B cyOnUTOpaIIbHON 30HE, e a0MOTHYECKHUE YCIOBUS 1I0BOJIBHO
OJIHOPOAHBIC M ManoBapuabenbHbl. TeMneparypa B cpeHEM BapbupyeT B Ipexpenax oT —1,5 1o
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+1,5 °C, nuip Ha METKOBOJIbSIX JIETOM OHAa MOXKET JIOKaJIbHO MOoBbIIAThCs 10 3—4 °C (JoOpoBOIbCKHIA,
3anoruH, 1982). Bun u3beraet Oosiee mporpeBacMblie U OIIPECHEHHBIC YYaCTKU MAaTEPUKOBOTO odepe-
HKbsl, HAXOISIIMECS 110JI MOIITHBIM BIMSHUEM CHOMPCKHUX PEK M BCTpEUaeTcs B OCHOBHOM B OoJiee MOpH-
CTBIX paiionax (puc. 2.1.1). OnpecHeHue 3/1eCh CKa3bIBACTCSl B MEHBLICH CTENEeHH, U Ha ryoune 0—
200 M conenoctb gocturaet 29-34%o (JJoOpoBonbckuii, 3amorun, 1982). [IpakTruuecku Ha Beeil akBa-
TOPUH apKTHUECKUX MOPEH BCIEACTBHE MOLITHOTO PAa3BUTHSI JIGAOBOTO MTOKPOBA U IJIABYYHX JIBJOB ITPH-
0OIHOCTH CYILIECTBEHHO CHI)KEHA U JaXKe HA OTPAHUYEHHBIX OTKPBITHIX JIETOM Y4acTKaxX JOCTHTACT JIUIb
1-2 crenenu.

Bepxne-oopeanvnuie paiionst Amnanmuxu u Ceeepo-Bocmounoii Ilayuguku. SIBnenue 3ame-
HICHUS MEJIKOBOJHOTO S. droebachiensis 6oee Tiry00koBOAHBIM S. pallidus y HXKHEH IpaHULBI CE30H-
HBIX BapHallHii TeMIiepaTypbl Bojbl (JieTHEro cjios) Ha 30—60 M 00HApYIKEHO U B IPYTHX paiioHaX mepe-
KpBIBaHUsI apeajoB 00OMX BHUJOB, HAIPUMEP HA aTIaHTHYEeCKOM mobdepexxbe Kanamgel (Swan, 1962).
Ananuzupys nanssle O. Baccepa (Vasseur, 1951), MO)XKHO npociieAUTh aHAJIOTUYHOE SIBJIEHHE Ha CKaH-
JUHABCKOM To0epeskbe. OHAKO B 3TOM pallOHE 30HA 3aMEILCHHUS OJJHOTO BHJa JPYyTUM OTMEUaeTCs Ha
MeHbIel nryoune (10—25 M), 4em B OOJIBITUHCTBE OOPEaIbHBIX pallOHaX OTKPHITOTO modepexbs. Oue-
BUJIHO, YTO 9TO 00YCIIOBJICHO BEHILICYTIOMSIHYTOHU crieliudryaeckoit ruaponorueii GuoproBbIX BOIOEMOB,
B KOTOPBIX MTPOBOJMINCH UCCIIEAOBAHMS JaHHOTO aBTopa. [lepeuncieHnbie (hakThl CBUICTEIBCTBYIOT
00 yCTOWYMBOM XapakTepe MoJ0O0HOTO OaTUMETPUUYECKOTO PacIpe/le]ICHUs dTUX BHJIOB B Ipeesiax
OopeanbHOM YacTh MX apeayos.

Cremyer OTMETHUTD, YTO €CJI THIPOJIOTHYECKHE yCIoBUs ooutanus S. pallidus Ha mogasinsiomen
4acTu apeasia JOBOJbHO MOCTOSIHHBI — HU3Kas TEMIIeparypa, He3HAYUTEeJIbHAS CTeTeHb THIPOINHAMHU-
KH, BBICOKAsl COJICHOCTB, TO B apeale S. droebachiensis oHM IOABEPIKEHBI TOPA30 OONbIIEH H3MEHYH-
BocTH. Ha moGepexbe CeBeproit Hopseruu S. droebachiensis cymectByet npu temmeparype a0 9 °C
(Falk-Peterson, Lonning, 1983). Bnonp atnantuuyeckoro 6epera CeBepHoil AMepUKH TeMIepaTypa
MaKCHUMaJIbHOTO ITPOrpeBa BOIbI KOJIeOIeTCs B 3aBUCMOCTH OT PacloyIoKeHus pailoHa. Tak, B pailoHe
Herwodaynnnenna netHss temneparypa gocruraetr 14-15 °C (Himmelmann, 1980, 1984; Keats et al.,
1984). Cxoansle Temneparypsl (12—15 °C) nabmonatorces y nodepexnst Hopoii llotnanauu (Scheibling,
Stephenson, 1984; Mann et al., 1984). B Gosee roxxHBIX palioHax (3ai1. MaH) BUJ CyIIeCTBYET NPU MaK-
cumanbHol Temneparype 17 °C, a Bo3ie 10:)kHOH rpaHuibl apeana Buja B CeBepo-3anagHoil ATiaHTu-
ke y n-Ba Keitn-Kox ee netnue 3nauenns moryt gocturars 22 °C (Stephens, 1972). OgHako Takyo BbI-
COKYIO TeMIIepaTypy MOTYT BbIIEPKUBATH JIUIIb B3POCIbIEe 0COOH, TOTIa KaK BEPXHUM IPEACIOM s
HOPMAaJTLHOT'O pa3BUTHsI THUMHOK siBisiercst 9—10 °C (Runnstrom, 1927; Stephens, 1972) u 1315 °C (Hart,
Scheibling, 1988). 1o 12—15 °C nporpeBaetcst Boaa Ha modbepexne 0. Bankysep (Himmelmann, 1976),
KOTOPBIH pacIofioykeH BO3Jie I0KHOI rpaHuibl apeaia Buaa B CeBepo-Bocrounoit [lanuduxe.

Bo MHorux paiionax apeaina S. droebachiensis npuypodeH K puopaoBoMy THIry modepexbst (CkaH-
nuHaBus, bputanckas Koxymous, o. Hetodaynanenn, Hosas Llotnannus, THXOOKeaHCKOE MOOEPEXKbE
n-oBa Aursicka, [Ipunn Bunbesm Caynn, Apxumnenar Anexcanpa) Ui Ho0epeKblo ¢ ITyOO0KO Bpe3aHHbI-
MU 3aJIMBaMU U 3cTyapusiMu pek (bpucrtonbekuii 3amuB, 3anussl CB. JlaBpenTusi, Hopron, Konedy).
3aKOHOMEPHBIM B TAKUX PallOHAX SIBISCTCS CHIKEHHE MPUOOMHOCTH M YBeIHYeHHE (DIIyKTyauu cose-
HocTH Bojibl. Kananckumu aBTopamu (Himmelmann et al., 1983, 1984; Drouin et al., 1985) otmeuaeTcs
CHOCOOHOCTB K BEDKUBAHHUIO S. droebachiensis B sctyapun CB. JIaBpeHTHS TPH TOHMKEHUH COJICHOCTH
10 16—-19%o. B HEeKOTOPBIX HOPBEKCKUX (HUOpIAX, IIie OOUTACT 3TOT BUJI, COJCHOCTh OIyCKaeTCs 10
25%o (Vasseur, 1952), a HuxHss JieTalbHas TpaHuLa Ui MOPCKHX exkeit n3 Hopserun cocrasisiet 21,5%o
(Lange, 1964). IIpu 27%o exxu 3T0r0 BUAa HaOMIOAAIMCh B IPUYCTHEBBIX paiioHax nodepesxbs Hunep-
naunoB (Wolff, 1968). bonee Bricokas ToaepaHTHOCTH 0cobelt S. droebachiensis k THIIOOCMOTHYEC-
KHM YCJIOBHSIM 3apeTHCTpPHpOBaHa Ha ceBepoaMepukaHckoMm nodepexne [lanupukn — no 12—13%o
(Sabourin, Stickle, 1981), no 14,1%o0 — B JIuan Kanan (Apxurnenar Anexcanapa) (Stickle, Denoux, 1976).

Bo ®@paiinu XapOop (0. Can-XyaH) IMYHMHKA 3TOTO BUJA CIIOCOOHBI BBIIEPKUBATH IIOHMKEHHUE COJIe-
HoctH 110 20%o0 Oosee Mecsina, Toraa Kak TMIYUHKY S. pallidus InuTeNbHO CyI1eCTBOBAIM JIUIIb TPH 25—
27,5%o (Roller, Stickle, 1985). B cTparuduuupoBaHHOM 3CTyapuu 3TOrO PETHOHA OTHACNIbHBIE 0CO0U
S. droebachiensis MOTYT BblIEpKUBATh MMOHMKeHUE cosleHocTu Aaxke 10 10%o (Stikle, Ahokas, 1974).
Bo BHyTpeHHUX 3anuBax 0. BaHkyBep, HaCeNCHHBIX TUMHU €KaMH, COJIEHOCTh MOKET OIyCKaThCs 10
20%o0 (Himmelmann, 1976). DxcniepuMeHTanbHble pPadOThI, IPOBEACHHBIE C MOPCKUMHU €KaMHU U3 MIPH-
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OpexHbix Boj Aunsicku u mrarta Bamumurron (Stickle, Liu, Foltz, 1990), noka3anu, uro ocoOu
S. droebachiensis, coOpaHHbBIE KaK B pailOHaxX ¢ U3MEHYMBOH COJIEHOCTHIO (MPOKB Bo3ie JKyHo, Ayk
boit), Tak 1 HeM3MEHHO COJIEHOCTHIO B TeueHue roja (Ppaiian XapOop) Tepsuin cBOO aKTHBHOCTH IPU
MOHWKEHUH cOoNeHOCTH A0 15%0. Ocobu S. pallidus mokazaau MEHBIIYI0 YyCTOWYHBOCTD K TOHMYKEHUIO
COJICHOCTH: OHH ITPEKpalllaJii ABUraTeIbHYI0 aKTHBHOCTB yike ipu 20%o. (Stickle, Liu, Foltz, 1990).

Bo MHOTHX M3 YKazaHHBIX palioHoB CeBepo-3ananHoit Atnantuku u Ceepo-Bocrounoii [Tammduku
MacCOBBIE€ TIOCEJIEHHS ATOTO BU/AAa OTMEYAIOTCS HE TOJBKO B 3aKPBITHIX PailloHAX, HO U HAa OTKPBITHIX
OKEaHWYECKHX YYaCTKaX ¢ MAKCUMAaJIbHON OKEaHNYECKOU CTENEHbIO MPUOOHHOCTH U MMOCTOSTHHO BBICO-
Koii conleHocThI0 Bosibl (Himmelmann, 1976, 1980, 1984; Miller, 1985).

Huoicnebopeansnvie npuazuamckue paiionst Iayuguku. Xapaxtep 3aBUCUMOCTH BEPTHUKAIIb-
HOTO pachpeiesicHUs] BUAOB OT TEMIIEPaTyPbl, OTMEUYECHHBIH B BBICOKOOOpPEANbHBIX M aPKTHYECKUX aK-
BaTOPUSIX, MPOCIIEKHUBAETCS U B F0’KHOM yacTH OXOTCKOrO M B CEBEPHOM YacT SIMOHCKOro Mopsi, ¢ TEM
OTIIMYHMEM, YTO B BepxHel cybnuropanu BMecto S. polyacanthus wnn S. droebachiensis NoSBISIOTCS
Oonee temnontoOuBbie S. intermedius u M. nudus. Tax, no ganaeiM A.B. Cmupnosa (1982),
B.U. ®aneesa u B.B. MBuna (1985), B paiioHax 0. MoHepoH u 3aj. AHHUBA MOCTENICHHOE 3aMEIICHUE
9THX BUAOB Ha S. pallidus npoucxonut Ha ryoune 25-40 M, npuuem A.B. CMHPHOB CBS3BIBAET CMEHY
HU3KOOOpEeaIbHbBIX BUIOB HITIOKOKUX ITMPOKOOOpEAIbHBIMHU U 00peatbHO-apKTHIECKUMH C TTOJI0KEHH-
€M TPaHHMILIbI IOBEPXHOCTHON BOJHON Macchl (JIETHETO CJIOsI), YTO OKAa3bIBACTCSI CIPABEIJIMBBIM H JIJIS
HEKOTOPBIX APYT'HX TUIOB Oecro3BoHOuHBIX ('onmkoB, Cxapmnato, 1967).

[To mepe yBennueHus TeMrnepaTypsl IOBEPXHOCTHOTO CJIOS M €r0 TOJIIMHBI C TPOABIKEHHUEM Ha 10T
(Tabm. 3.3.2.2) mpoUCXOAUT paclIMpeHHe 30HbI 3aMEIICHHUS BUOB U OIIyCKaHHE ee Ha OonblIne Tryou-
Hbl — OT 25-40 1o 60—100 1 Gonee METPOB. DTO OTUETIMBO MPOCIIEIKUBACTCS IPH CPABHEHUH BEPTH-
KaJBbHOTO pacipeneneHus BuaoB (tadm. 3.1.1, puc. 3.1.1, 3.1.3) B 10kHO# yacTu SImOHCKOTO MOpSI.

buoronunueckas muddepennmanus mexay M. nudus v S. intermedius B BepxHell cyOnuTopanu He
CTOJIb SIPKO BBIPaKEHA, KaK y IpyTrux nzydaembix BuaoB. Baons LlentpansHoro [Ipumopbs onn coBme-
CTHO BCTpEUAIOTCA Ha Pa3HbIX THIAX MOOEPEexkbs, pexke 00UTas TOIBKO B OMPECHEHHBIX y4acTKax OyXT
Y 3arps3HEHHBIX aKBaTOpHUsX. TeM He MeHee, 4acToTa BCTPEYaeMOCTH MocesieHnit M. nudus Belle, 4emMm
S. intermedius B pailoHax, XapaKTePU3YIOIINXCs MOBBILICHHON THApOoInHAMHUKOH. Tak, B AMypCcKOM,
YccypulickoM 3anuBax, 3anuBax Iloceera, Haxonaka u BocTok B OTKPBITBIX palioHaX, BO3JIE OCTPOBOB,
MBICOB M B IIEHTPaJbHBIX YacTAX OyXT cpemHsisi MIOTHOCTb M. nudus JOCTOBEPHO BBINIE, YEM Y
S. intermedius (2,2 u 0,8 3k3./M?, COOTBETCTBEHHO), TOT/[a KaK Ha 3aKPBITHIX YYaCTKaX U B 3aKPbITHIX
OyxTax cpeHsis ILIOTHOCTh 000MX BUIOB JOCTOBEPHO He pasiuyaercs: 1,2 u 1,6 9k3./M2. DTO coracy-
eTcs ¢ pe3ynbraramu uccnenosanuii M.I. bupronunoii (1975). K ananornanomy BBIBOAY MOXHO MPHIA-
TH, aHAJIM3UPYS JaHHbIe ApYyrux aBTopoB (Ckapnato u ap., 1967; bapanosa, 1971; ®anees, 1980).

Temneparypa BoIbl, IpHU KOTOPOi 00a BUaa cymecTBytoT B 3ai. Ilerpa Benukoro, konebiercs ot
oTpuIaTeIbHOH B 3uMHMN riepuo 1o 17-23 °C nerom (Ilorankun, 1952; Jleun, 1969; bapanosa, 1971;
Mopo3sos, 1981), a B mepuo 1 pa3MHOXKEHHUS B 3TOM paiioHe oHa nogaumaetcs 10 14-22 °C (KacbsHOB 1
np., 1980), 16-20 °C (Haiigenko u ap., 1982). B Gonee 3akpbIThIX palioHaX CJIOH BOABI HAa TIyOHMHE
0—4 M, rne BcTpeuaroTcsi 0b6a Buaa, MoxeT nporpeBatbes 1o 25 °C (Cremanos, 1976). Onnako
S. intermedius B CeBEpHBIX YacTsX CBOETo apeaia B paiione Tatapckoro mponusa u FOxubix Kypuibe-
KHX 0-BOB O00OHMTaeT mpu Oonee HU3KUX Temneparypax — oT 10 go 14-16 °C, rorga kax M. nudus
B I0JKHOW YacTH SIMOHCKOTO MOPs CIIOCOOEH BBIACPKHUBATH MTPOTPeB Bkl 10 25-26 °C. Paznuuue tep-
MOTIaTHHU 3TUX BHJIOB 00YCIIOBIMBACT PACXOKICHUE UX OaTUMETPHUUECKUX XapaKTepucTHK (puc. 3.1.3):
B paiione [lpumopsst S. intermedius npoHukaeT Ha OOJIBLIYIO TITyOHHY, B 30HY OoJiee HU3KUX TeMIlepa-
TYyp, 0 4—7 °C (psikonos, 1938 (onpenenen kak S. pulchellus)), no cpasuenuto ¢ M. nudus, pactpe-
JIelIeHHe KOTOPOro, Kak MpaBUjIo, OFPaHUYEHO XOPOIIO MPOrpeBaeMbIM 15—25-MeTpOBBIM CIIOEM.

HexoTtopsie aBTOpBI OTMEUAIOT BBICOKYIO YCTOHYNBOCTH 000MX BHJOB K MOHMKEHUIO COJICHOCTH
Bonbl. Tak, mo HaOmonenusM A.M. JlpsikonoBa (1938), S. intermedius Bctpevaercs B kyty 0. [Ipeo0-
paskenus, Bogoeme sctyapHoro tuna. M.B. Ilorankun (1952) xapakrepusyer S. intermedius u M. nudus
KaK DBpPHUraJIMHHbIE BU/IbI, YKa3bIBas 3Ha4eHHE 5,9%0 B KaU€CTBE HUIKHETO Ipefiesia coneHocTH. OnHako
OoJiee Mo31HUE HCCIEI0BAHUS OCEICHUI 000MX BUIOB HE MOATBEPKAAIOT BEIBOJOB ITOCIIEIHETO aBTO-
pa. Ilo muenuro M.I. bupronunoii (1975), 311 €ku He BEIHOCAT 3HAYUTEIILHOTO ONPECHEHUS BOABI, TaK
KaK B IIEPHOJ CHIBHBIX AOXKICH HEOIHOKPATHO OTMEYalach rHOeIb exXell B MPUOPEKHBIX ydyacTKax U
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BONM3M ycTheB pek. [1o nanueiv B.A. [aBnioukoBa (miepc. cooOuieHne), MUHUMalIbHAs COJICHOCTb, TIPU
KOTOPOH oOHapykeH S. intermedius, coctaBisieT 23,4%o, a 1o MmHeHuto 3.U. bapanosoii (1971) (ompe-
neneH Kak S. pulchellus) — 29,9%o. JI0BONBHO TIIOTHBIE CKOTUICHHS ATOTO BUJIa CYIIECTBYIOT B JIaryHe
Bycce (0. Caxanun), rae, no aureparypHbiM uctounukam (I'onukos, Ckaparto, TaOyHkoB, 1985; Bpos-
ko0, 1990), conenoctp Konebnetcs B npenenax 26—32%o. [lomobnas undopmanus o M. nudus oTcyT-
CTBYET, HO MOKHO IPEITNOI0KHUTh, YTO BHJIbI, COBMECTHO OOHMTAIOIINE B Pa3HOOOPa3HBIX OMOTOMAX,
UMEIOT CXOHBIE IPEAEIIbl TOICPAHTHOCTH K MOHWKEHUIO COJIEHOCTH BOJIBI.

Ecnu ydecTs, 4TO B 3aKpBITHIX U IMOIY3aKPBITHIX aKBATOPHAX Pa3IMYHBIX THIIMYHBIX pailoHOB 00H-
TaHus BUAOB (3a1. Boctok, 6. Tpouupl, 6. AnekceeBa) Ha TiyouHe 5—10, 2—15 M coJIeHOCTb HE OITycKa-
etcst Huxke 31%o (JIeBun, 1969; bupronun u np., 1970; Crenanos, 1976), a B OTKPBITBIX aKBATOPHUSIX —
HIDKE 33%o0, M IPUHSTH BO BHUMaHKE PE3YJbTaThl 00Jiee MO3IHUX MyOIrKaluii, TO T1arna3oH 0CMOYCTOM-
YMBOCTH 3TUX BHJIOB MO>KHO 0003HaUUTh B IIPEAeax 0T HOPMaJIbHOW OKEaHHYECKOH 10 COJICHOCTH 26—
30%o, KoTOpast coorBeTcTBYET Il 6aphepHO# CONECHOCTH AJIsi CTEHOTaTMHHBIX MOPCKUX OPTaHU3MOB TI0
knaccudukanuu H.B. Anaguna (1986).

3.4. AyTaKo0oTHYEeCKHE XaPAKTePHCTHKH BUI0B
VYcioBus 00MTaHUS KaXIOTO BUja B HanboJiee TUITMYHBIX OMOTONAX M3YYCHHBIX PAOHOB apeala
MOYHO TIPEICTaBUTh CIEAYIOLICH cXeMOol (CM. LIBeTHas BKianaka, cTp. 197, puc. 7).

Strongylocentrotus pallidus

B akBaropuu 60opeanbHBIX MOpE B OCHOBHOM 3acelisieT HIKHECY OJIMTOpalibHYIO U BepXHeOaTHAab-
HYIO 30HY, KOTOPO MPHUCYIIN HU3KUE TEMIIEPATYPhl, BEICOKAs! COJICHOCTh 1 MUHUMAaJIbHAsI CTENIeHb TH/I-
poauHaMUKH. B apkTHueckux palioHax MoJHUMAeTCs B CyOnuTOpallb, Ie MOXKET BbIACP)KUBATh HE3HA-
YHUTEJbHbIE JIOKAIbHBIC BApHALUN COJICHOCTH BoJbl. B benoM Mope moasepraercs HE3HAYUTEILHOMY
THIIOOCMOTHYECKOMY CTPECCY M aJalTUPOBaH K OoJiee IMNUPOKOMY AMANa30Hy TEMIeparyp.

B 11e710M BU1 MOJKHO OXapaKTepr30BaTh Kak IBPUOATHBIN B Pe/ienax 30HbI CyOIUTOpaIn U BEpXHeH
Oatnany, Kpuo(MIIBHBIN: TepMONIaThs OT OTPULATEIBHBIX TemmepaTyp 10 3—5 °C, pexxe — no 8—10 °C,
1 CTEHOTAJIMHHBIN: MPEeebl 0CMOYCTOWYMBOCTH OT HOPMaJIbHOH okeanndeckoi 1o 111 6aprepHoit
coneHoctu — 26—30%o (110 kinaccudukanuu H.B. Ananuna, 1986). O06urtast B 0OCHOBHOM B cl1a00TYypOy-
JICHTHBIX 30HAX, BUJI MAJIOYCTOMYUB K BO3JCHCTBUIO MPUOOS: CTEeHb MPUOOWHOCTH TUITMYHBIX MECTO-
oOuTaHMi, Kak MpaBuilo, He BhilIe 1-2. CTeneHs ero sBpuIIapUuHOCTH, IO CPABHEHUIO C IPYTUMH BU-
JaMu, OoJiee BBIpayKeHa, YT0 HaPsIMYIO CBSI3aHO CO CIa00H TAPOAMHAMUYECKOM HAIPSKEHHOCTBIO €TI0
MecTooOuTanuil. B Tunn4noi 30He oOutanus (rmyoxe 30 M) yalne BCTpedaeTcsl Ha CMEIIaHHBIX TPYH-
Tax, pexe — Ha MATKHX; Ha TPUOOMHOM MEJIKOBOJIbE, TAC BCTPEUACTCS PEIKO, IPOSIBIISET YEPTHI JTUTO-
¢uia, 3acensisi TBEpAbIC U, PEKE, CMEIIAHHBIC TPYHTHI.

Strongylocentrotus droebachiensis

Ha npumepe sToro Buaa HanboJsee SipKo MPOsIBIISIETCS pa3sHOOOpa3He alalTallhOHHBIX BO3MOXKHOC-
Tl MHUPOKO pacCIpOCTPAHEHHOTO BUA, OOUTAIOIIET0 B BEpXHUX TOPU30HTAX cyOnuTopany, rae Gpakro-
PBI CpeAibl BapbUPYIOT B IIUPOKOM JAHANa30HE B 3aBUCHUMOCTH OT LIMPOTHOTO PacIoIokKeHus1 OnoTora.

B 6eprHroBOMOPCKOM U KypHIIO-KaM4yaTCKoM paioHe S. droebachiensis posiBIsieT BbIPaKCHHBIE
4epThl «OyXTOBOTO» BHJIA, IPEATIOYUTAS 3aCEIIATh MATONPUOOIHbIE METKOBOJHBIE AKBATOPUH, XOPOIIO
IIpOrpeBacMbI€ JIETOM M IIOIBEPralOIINecs IEPHOINUECKOMY PACIIPECHEHUIO. DTa TEHACHIHS COXPaHs-
ercst 1 B OXOTCKOM MOpE, MMEIOLIEM B MaTepUKOBOM MPUOPEXbe CKOpee KOHTHHEHTAIBHBINA THAPOJIO-
THUYECKUI PeXHM, OHAKO BUJ CIIOCOOCH 3aCeisITh TaM M OTKPBITbIE MOpCKOMY Ipuboio Mecta. bonee
IBPUTOIHBIN XapakTep paccesieHus Buaa HaOmonaercs: B 6opeaibHO 30He bapeHueBa Mopsi, Tae OH
HaCeJISIeT YYaCTKHU MOOEPEXkbsl ¢ Pa3IUuHON MOP(OIOTUEll U THAPOJIOTHEN, IPEIIOYNTAs!, OHAKO, 00-
Jiee OTKPBIThIE aKBaTOpUH. braronpusitHeie 11si BUAa OCMOTHUYECKUE YCIIOBUS 00yCIOBIMBAIOT OoJiee
CTCHOTAJIMHHBIE YEPTHI €r0 0apeHIIeBOMOPCKO momysiuun. B cnenuduyecknx remneparypHbIX ycio-
BusAx bapeHuesa Mops y TpaHMLBI C APKTHYECKON 30HOM BU MPOSBISAET YCTOMYUBYIO TEHACHLIUIO K
9BpUOATHOCTH B IIpeeliax CyOonuTopain — BepxHel Oatnanu. Ha Gonpmmx rmyOuHax oH crocobeH
BBIICP’KUBATh MAJIOTUITUYHBIC I HETO HU3KOTEMIIEPAaTyPHbIE YCIOBHSL.
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AHanu3 XxapakTepa pacrpeaeaeHus Buia B JPyrux TOYKax apeasa Mo JUTepaTypHbIM HCTOYHUKAM
MOATBEPKAAET €T0 IUPOKYIO IKOJIOTHUECKYIO BaJICHTHOCTh. DBPUTOMHOCTh BHJIAa HAaHOOIIee SIPKO Mpo-
SBJISICTCS B PETMOHAX, T/I€ OH SIBIISICTCS] €AMHCTBEHHBIM BUIOM MOPCKHUX €Keil B BEpXHEH cyonuTopain
(ceBepo-eBpoIICiiCKUE MOPsI, CEBEpOAMEPHKAHCKOE MOOepekKbe ATIAHTUKY, MAaTEPUKOBOE ITOOCPEIKHE
OXOTCKOTO MOpPsI). DTO HABOAWT HA MBICIb, YTO OJHHUM W3 OCHOBHBIX ()aKTOPOB, MO3BOJISIOLIUM
S. droebachiensis 3aceyuTh BeCh CIIEKTP MPUTOAHBIX JIJIsI OOUTAHUS TPABUIBHBIX MOPCKUX €KEH Mell-
KOBOJIHBIX OMOTOIIOB B 3TUX paiiOHaX, SIBISIETCSI OTCYTCTBHE KOHKYPEHIIMHU C IpyruMu Bugamu. C npy-
roif CTOpOHBI, B KYpHJIO-KaM4aTCKOM U KOMaH10pPCKO-aJIe€yTCKOM PErHOoHe, T0-BUANMOMY, IMEHHO HaJlu-
4re CWIIBHOTO KOHKYpeHTa S. polyacanthus, Xopoo aganTUPOBAHHOTO K YCIOBHSIM OTKPBITOTO MO0e-
PEXbsl, IPUBOIUT K BBITECHEHHUIO S. droebachiensis B 3aKpbITble aKBATOPHH.

B 1enom Bua MOXHO OXapakTepu30BaTh KaK NPEUMYIECTBEHHO BEPXHECYOINTOPAIBHBIN, peXe
HIKHECYOIUTOPabHBINA. DBPUTEPMHUYCH B IpEJIesiaX YCIOBHI BEICOKOOOpEaIbHBIX pailoHOB. Tepmorna-
THS BUJa (B JIETHUX TeMIIEpaTypax) MpeacTaBlieHa IUPOKUM auamna3oHoM: ot 3 1o 15-17 °C. Oun 60-
Jiee HBPUTAIIMHEH 110 CPABHEHUIO C PYTUMH BUAAMU, CIIOCOOCH CYIECTBOBATH B MIPe/esiaX COJICHOCTH
OT HOpMaJIbHOH okeaHnueckoi 10 11 GapeepHoii conenocTH (16—20%o) B ycnoBusX NpUOOHHOCTH, Baph-
upyromei ot 1 10 6 crenenu. Ha imyoune 10 30 M nipennoynTaeT TBEpAbIE, peke — CMEIIaHHbIe TPYH-
ThI, cBbIIIe 30 M — CMELIaHHBIC, PeXKe MATKUE. B 11enoM MposBIsieT 4epThl 3BpU3IaQUIHOCTH.

Strongylocentrotus polyacanthus

Haubonee cTeHOOMOHTHBIN BUJI, XOPOIIIO aIAITHPOBAHHBIN K YCIOBUSAM OTKPBITOTO CKaTHUCTOTO TI0-
Oepexbsi BEpXHEOOpEabHBIX PAOHOB A3UU C OKEAaHUYECKUM BOJHBIM PeXUMOM. M30eraet 3acesiTh
3alUIICHHBIC, OITPECHIEMbIE U XOPOIIIO IPOTPEBACMBIE JICTOM aKBaTOPUU. TUITNYHBIN BEpXHECYOIUTO-
paJIbHBIM CTEHOTATMHHBIN BUJI, CIIOCOOEH CYIIECTBOBATH JIUIIIb IIPU COJICHOCTH BOJIBI, TPUOIIMKAIOIICH-
Cs1 K HOpMaJIbHOM OKeaHu4eckoi. TepmornaTust (B JIETHUX TEMIIEpaTypax) OrpaHUYCHa y3KUM JHara3o-
HOM — 0T 3-5 110 9—10 °C. O6uTaer Ha yyacTkax mooepexnbs ¢ 3—6 creneHbro npudoitHocTH. CTEHO-
anadUIHBIN TUTOPWI, IPSIIIOYUTACT 3aCeISITh TBEPIbIe TPYHTHI, 00JIEE PEAKO — CMEIIaHHBIC.

Strongylocentrotus intermedius

XO0polIo aIanTUPOBaH K Pa3INuHbIM YCIOBHSIM MOPCKOTO MPHOPEXbsi HU3KOOOpEaTbHBIX PailOHOB
Azun. HacensieT yuacTku modepexbs ¢ pasHo0O0pazHoi MOP(OIOoTrHel U THAPOIOTHUECKUMHE PEeKIMa-
mu. CriocoOeH o0UTaTh B BOJIOEMAX JIATYHHOTO TUIIA U HA OTKPBITBIX akBaTopusx. OOHUTaeT mpeumy-
HIECTBEHHO B BEpXHEH CyOIMTOpaAH, pexe — B HIKHEH cyOnuTopanu. DBpUTEPMUYCH B MIpelenax
HHU3KOOOpeaNbHbIX YCIoBHH. ONTHMANIBHBII TEMIIEpaTypHbIil 1uana3oH (JICTHUE TEMIIEPaTypbl) — OT
10-12 10 20-23 °C. Ilo OTHOIIEHHUIO K COJIEHOCTH XapaKTEPHU3yeTCs Kak THIIMYHO CTEHOTaJIMHHBINA MOp-
CKOH, peziko BcTpeyaercst mpu ycnosusx Hike 111 6apbepnoii conenoctu (26—-30%o). Criocoben oourarh
Ha OTKPBITOM T00EpEexbE ¢ MPUOOMHOCTHIO 10 5 cTeNeH!, HO HanboJiee TUMUYHBIE MECTOOOUTaHHUS —
He Oonee 3—4 crenenu. Ha rmyOune 1o 30 M mpeAmnounTaeT TBEpAbIe, PekKe CMEIIaHHbIE TPYHTHI, CBBI-
nre 30 M — cMelaHHble, peke MIrkue. B 1esoM mposBiiseT 4epThl SBpUIIahUIHOCTH.

Mesocentrotus nudus

[To cBOMM ayTAKOIOTHUECKUM XapaKTepUCTUKaM OJIU30K K S. intermedius, 1 B palOHaX COBMECTHO-
ro OOWTaHMsI HACEJISIET BO MHOTOM aHAJIOTUYHBIC ¢ HUM OMOTOMBI. OJHAKO MPOSIBISET CKIOHHOCTh K
3acesieHUI0 00JIee OTKPBITHIX PAaHOHOB U KIMEET HEKOTOPhIE 0COOCHHOCTH, MPUAAIOIINE BHTy OoJiee cTe-
HOTAJINHHBIC YEPTHI.

B ceBepHbIX palioHax apeana — SPKO BBIPAKCHHBIN BePXHECYOIUTOPAILHBIN, CTEHOOATHBIN BH/I,
ero 0aTUMETPUUYECKOE pacrpesiesieHue orpaHuieHo rryonHon 0-25 M. B 10kHBIX paiioHax crnocobeH
OITYCKAaThCS JI0 HWKHHUX TOPU30HTOB CyOIUTOpalu. bosee TermnontoouB, ONTUMAaIbHBIN TeMIIepaTyPHBII
nuana3zoH — oT 14 no 25-26°C. ['MnoocMoyCcTOHYUBOCTh, MO-BUAUMOMY, AHATOTUYHA TaKOBOMU
S. intermedius, B penenax oT HOpManbHOU okeannuyeckoi 10 111 GapbepHoii conenoctu (26—30%o).
PesucrenTeH K BO3EMCTBHIO IPUOOS, TPEIIOYUTACT MECTA C MOBBIIIEHHOW THAPOIUHAMHKOM, 4—5 cTe-
MeHU MPUOOMHOCTH. B ceBepHBIX palioHax apeasa MposBIsSET YePThl CTEHOINA(QUIHOTO, TUTOPUIEHOTO
BHJIa, HA MEJIKOBOAbE MPEUMYIIECTBEHHO 3aCEseT TBEPAble IPYHTHI, PEKE — CMEILIAHHEIE.
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Bhiiien3nokeHHbIe XapaKTePUCTUKU BUIOB HOCIT 00OOIICHHBII XapaKkTep U OTpakaroT Hanboee
THIUYHBIC YEPTHI UX Ay TIKOIOTHH. OUSBH/IHO, YTO B MAPTHHAIBHBIX PalOHAX apealioB U B 30HAX IKOTO-
HOB 0COOM MOJBEPraroTCsi BO3ACHCTBHIO O0Jiee NIMPOKKUX JUana3oHoB GakTopos cpeabl. OmHAKO 3TH
MaJIOuMCIICHHbIE TOCEICHHS, O-BUAMMOMY, HOCST XapaKTep 3aBUCHMBIX HJIH MICEBIOTOIYJISILIUIA, BBULY
HEBO3MO)KHOCTH 3aBEPIICHUS )KUBOTHBIMHU KU3HEHHBIX IIUKJIOB B CTPECCOBBIX YCIOBHSX.

Pa3znuums B odepranun rpaduuecku npecTaBICHHbIX ay TAKOJIOTHYECKUX XapaKTEPUCTHK BUIOB (CM.
puc. 3.3.2.3) oTpakaroT 3aKOHOMEPHOCTH MX MPOCTPAHCTBEHHOTO pacnpeseiieHus. Tak, cpeau Hanbo-
Jiee XOJIOAHOBOIHBIX BUAOB — S. pallidus, S. droebachiensis v S. polyacanthus — >Tu pa3nuuus Hau-
OoJiee 3aMETHBI, YTO HANPSAMYIO CBS3aHO C SIPKO BBIPR)KEHHOW MPOCTpaHCTBEHHOH and depeHuuanmeit
uX OMOTOIOB, MPOSIBIISIFOIICHCS B pallOHaX COBMECTHOTO oOuTaHus BUa0B. C Ipyroi cTOpoHbI, Oojee
Ter10BogHbIe M. nudus v S. intermedius GJIM3KU 110 CBOUM XapaKTEPUCTUKAM, U IPEANIOYNTACMbIC MU
OMOTONBI B 3HAYUTEIBLHONW Mepe MPOCTPAHCTBEHHO MEepeKphIBatoTCs. S. droebachiensis u S. pallidus,
obnaaroiue 6osee MUPOKUMH THaNla30HAMH YCTOHYMUBOCTH K PA3THYHBIM (DAKTOPaM CPE/Ibl, UMEIOT
¥ OOJIBIIINE TUIOLIA M apeajioB [0 CPABHEHHIO C APYTUMH, 00JIee CTCHOOMOHTHBIMHU BUIaMH.

3.5. Mop¢oaornyeckast U3MEHYMBOCTh B 3aBHCHMOCTH OT (p)aKTOPOB Cpeabl

3.5.1. Anaau3 Mmop¢oJiorn4eckoii H3AMEHYMBOCTH

C uenplo MUHUMH3AIHUK pPa3MEPHOM 3aBUCUMOCTH UCIIOIB30BaJIM 0CO0EH ¢ TMaMeTpoM MaHIUps
5045 mm. [Tocne yctaHOBIEHHS BUOBOM NMPHUHAAJIEKHOCTH TOICUNTHIBAIN KOJINYECTBO HHTEpaMOyaK-
pasbHBIX ¥ aMOyJIaKpalbHBIX TIACTHH (M, COOTBETCTBEHHO, KOJIMYECTBO NEPBUYHBIX UIIT) B PSAAX, YUC-
70 pebep Ha MEePBUYHBIX UITIaX, B3SATHIX B pailoHe amOuTyca. V3Mepsan AuaMeTp U BBICOTY MaHIMPS
0€e3 U1 ¢ TOYHOCTBIO /10 | MM U TOJNIIMHY MAaHIMPS B 00JacTh aMOUTYyCa IITAaHTCHIUPKYJIEM C TOYHO-
ctbio 10 0,1 mM.

J171s1 OLIEHKH CTENeHH 3alIMIICHHOCTH MTaHIUPS UTOJILHBIM IIOKPOBOM OBUI BBEJICH CIICIIMATBHBIN Ma-
pameTp, Ha3BaHHBII YCIOBHO «MHICKC UIII», BBIYMCICHHBIH IO hopmyIe:

I1=WxN/100,
rae W — cpeaHee KOIMYECTBO pedep MEepBUYHBIX UIMT; N — cpellHee KOJIMYeCTBO IEPBUYHBIX U Ha
MaHLUPE, BEIYUCICHHOE 0 GopMyIie:
N=(N+N) x 10,

rae N, u N — cpeHee KOJIM4eCTBO IIEPBUYHBIX UITl B MHTEPaMOy/IakpalbHOM U aMOyJaKpaabHOM ps-
J1aX, COOTBETCTBEHHO, Y 0coOell 0JJHOTO BUa C 1MaMeTpoM Hanuups S0+£5 MM, B3ATBIX U3 Pa3HbIX TO-
YeK ero apeana.

«JIuTodubHOCTEY BUIOB MOJCUNTHIBAIN KaK CPEIHIOI0 OTHOCHTENIBHYIO BCTpeuaeMocTh (F) BH-
JIOB Ha TBEPJIOM THIIE TPyHTa 110 hopmye:

F=100X/7Y,

rae X — KOJM4eCcTBO Mpo0 TBEpAOTOo cyOcTpaTa, Ha KOTOPOM ObUT HalieH BU; ¥ — oO1iee 9ucio mpoo,
coJep KalIiX JaHHBII BUJ MOPCKUX €KEH.

3.5.2. TosmmuHa NaHOUPA

3aIMTON MOPCKHUX €Kel 0T MEXaHWYECKHUX MOBPEXKICHUN, TOMUMO UTOJILHOTO TIOKPOBA, SBIISETCS
MaHIMUPb, popMa U TONIIMHA KOTOPOTO UMEET MepBocTeneHHoe 3HaueHue. U3 puc. 3.5.2.1 BuaHoO, uyTO
MEXJy TOJIMHON MaHUUpsS TpeX BUIAOB MOpCKuX exeil (S. pallidus, S. polyvacanthus n
S. droebachiensis) N3 pa3IMYHBIX PalOHOB CBOMX apeasoB M IIyOWHOM CylIecTBYeT oOpaTHasi 3aBHCHU-
MOCTb: C YMEHBLICHUEM TITyOMHBI TPOUCXOJUT YBEINYCHUE TONIIMHBI TAHIUPSL.

Bosee sipko oTa TeHASHUMS MPOsIBIIsiETCs Y ocobeit Buaa S. polyacanthus, TMOIMYHOE MeCTOOOUTA-
HHUE KOTOPOT0 — MEJIKOBOJIHBIN OTKPBITHIM OKEaHHYEeCKUI CKaIMCTHII Oeper. Hanbonee ToacTeiM naH-
nupem (B cpenneM 1,28+0,04 mm) oOiragaroT ocodu, oOuTArOIIe B 30He HAN0O0JIee CHIILHOTO MPUO0s,
Ha ryouHe 10 5 M. C yBennyeHreM ITyOHHBI TOJLIMHA TaHIUPS CHUKAETCS, TOCTHrasi MUHUMYyMa
(0,55+0,03 mm) Ha riryoune 20-50 M. Takum 00pa3oM, TONIIMHA TAHIUPS Y 0COOEH JTaHHOTO BUA, KU~
BYILMX B 30HE, HE MOJBEPKEHHON BO3JCHCTBUIO IPHUOOS, IO MEHBILIEH Mepe BABOE TOHBIIE, YEM aHaJIO-
THYHBIN IIOKa3aTelb y 0cobOeil, 0OOuTaromux Ha MEJIKOBOAbE.
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AnHanoruyHasi TeHACHIUS TPOCISKUBACTCS U Y JABYX IPYTHX paccMarpuBaeMbIX BHIOB. OIHAKO
TOJIIMHA TAHIUPS Y 0cobell 3TUX BUIAOB B MPUOOWHONW MEIKOBOJHOW 30HE MEHBIIE, YEM Y
S. polyacanthus: B cpeqaem 1,16+0,03 mm y S. droebachiensis u 1,100,14 mm y S. pallidus. C npyroit
CTOpOHBI, 0OuTas B 0oJjiee MUPOKOM JAuanazoHe yOuH, MO0 CPaBHEHHIO C YUCTO CYOIUTOpaIbHBIM
S. polyacanthus y TaHHBIX BUJOB IPOUCXOIUT 3HAYMTEILHOE UCTOHYCHUE MAHIUPS B Oosiee Try0oKo-
BOAHBIX ydacTkax menbda: 1o 0,37+£0,06 mm Ha rnybune 100-200 m y S. droebachiensis u no
0,35+0,04 mm Ha tnyoune 200-300 m y S. pallidus.

JIorn4HO NPEANOI0KHUTE, YTO 0CO0SIM C O0JIee TOJIICTOM U, COOTBETCTBEHHO, O0JIee KPETKOH CKOpITY-
T0#1 JIerye MPOTHBOCTOSTH MEXaHUYECKUM Bo3/ieiicTBHsAM. CpaBHUBAs BO3MOXKHOCTb MOJTyYEHHSI TIOBPEIK-
JeHuit Tena (yA3BUMOCTh) 0C00eii pa3HbIX BHJOB B MPHUOOHHOM MEJIKOBOBE, MOXKHO IPEIIIONIOKHUTH,
uto S. polyacanthus, obnagast 6oyiee TOJICTHIM NaHIUPEM, OoJiee 3alIMIICH OT MOBPEKIAIOIIETO BO3-
JeicTBus puOOosi, YeM 3BPUTONHBIN BUJ S. droebachiensis ipu cXOAHBIX pazMmepax (okono 50 MM B
JUaMeTpe NaHuups) 1 TeM Oojee IIyOOKOBOAHBIHN S. pallidus. A ecnu y4ecTb peaqbHOE COOTHOLICHUE
JOMHHHPYIOIINX pa3MepoB 0coO0ed pa3HbIX BUAOB B MpUOOIiHON 30HE (S. polyacanthus nocturaer
MakKCHMaJbHbIX pa3MepoB 70—100 MM mpu cpegHel TONIMHE MAaHIMPS A0 2 MM, S. droebachiensis —
60—70 MM Tipu cpeniHeH ToNIuHE maHnups He oonee 1,4—1,5 MM, a S. pallidus — He 6onee 40 MM Tipu
Cpe/Hei TommuHe naHuups e 6osee 0,9 MM), TO IPEUMYIIIECTBO MEPBOTO CTAHOBUTCS elile Oojiee oue-
BUJIHBIM.

C yBenuyenueM rryounsl ¢ 0-5 1o 20—50 M cpeHsis TONIIMHA TaHIUPS 1 MAKCUMAIIbHBIC pa3Mephl
S. polyacanthus cuwxaroTcs Oonee pesko, 4yeM y S. droebachiensis, a MakCUMalIbHBIA TUAMETP
S. pallidus ysenmuuBaetcs 10 20 MM u 6o1iee (puc. 3.5.2.2), Ipy 3TOM CpeaHsIs TOIIUHA €ro TaHIHPS IO
CPaBHEHHUIO C aHAJIOTMYHBIM MOKa3aTelieM y IPYTHX BHIOB OKasbiBaeTcs Bbiie (puc. 3.5.2.1). [To mepe
JaTbHEHIIEro yBeIMUeHUs NTyOUHBI PE3KOE CHIYKEHHE TONIIMHBI ITAHIPS 10 MUHIMaIbHOH (0,3—0,35 MMm)
y S. droebachiensis HaunHaetcs ¢ iryounsl S0 m, a y S. pallidus — mauib ¢ 200 m. [Ipu atom y S. pallidus
HaOJIFOIAeTCsI TIOCTENICHHOE YBEINYSHNE MaKCUMAaJIbHOTO pa3Mepa MaHIMPs [0 Mepe YBETHYCHHS ITyOu-
HeI ¢ 0 10 50-100 ™ (puc. 3.5.2.2).

Takum oOpasom, corntacHo naHHbIM T.A. Ubepra (Ebert, 1982), yBennueHrue Macchl CTCHKH Teja
(koTOpast, O ero TEPMUHOJIOTUH, XapaKTEPU3YyeTCs I'yCTOTON UTOILHOTO MOKPOBA U TOJILUHOW MaHIUPST)
MOBBILIAET BEDKMBAEMOCTh MOPCKUX €XKEl, a pa3Mep 0co0el 3HAYMTEIbHO CHU)KACTCS B MapTUHAJb-
HBIX MECTOOOHMTAHUSAX, XapAKTEPUIYIOIINXCS HEOMArONPHUITHBIME Il HUX YCIOBUsAMU. [loaTomy
S. polyacanthus nHanbosee alanTHPOBAH 10 CTPOSHHMIO TeJIa K CYIIECTBOBAHUIO B YCIIOBUSAX IPHOOHHO-
ro MenKoBO/bs 10 TryOunsl 20 M, S. droebachiensis ananTupoBaH K MEJIKOBOJbIO C YMEPEHHOU IMpHU-
OoiHOCTRIO 10 TiyOuHbI 50 M, a S. pallidus — x cymecTBoBaHMIO B 0ojiee IIyOOKOBOJHOH ClIaboTyp-
OyneHTHOH 30He B quana3zone rnyoun 20-200 m.
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Puc. 3.5.2.1. 3aBucuMocTh TOMUMHBI AaHUKPS Strongylocentrotus pallidus, S. polyacanthus v S. droebachiensis
B Pa3iMYHbIX palloHaX CeBEPHBIX U JAJbHEBOCTOYHBIX MOpPE OT NTYOHHBI OOMTaHus1. BepTHKAIBHBIMU JINHUSAMU YKa-
3aH JJOBEPUTEIbHbIA HHTEPBAI
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CoBepIIeHHO OYEBUHO, YTO Peain30BaTh CBOM MOP(OIOTHYECKUE aJaNTHBHBIE BO3MOKHOCTH
JKUBOTHBIE MOTYT JIMIIIb B ONTHUMAJbHBIX yciaoBusax cpensl (Typnaesa, 1987). C npyroif cTopoHsl, B
CcyOONTUMANBHBIX YCIOBHSAX, OJABISIOUIMX POCT U, COOTBETCTBEHHO, OTPAHNYMBAIOLINX pa3Mep Mop-
CKUX eXel, (pakTopamu sIBJISIOTCS HeOnaronpusTHas Temneparypa (Kawamura, Hayashi, 1965) u He-
nocraTodnblie nuiieBbie pecypebl (Ebert, 1968; Hagen, 1983; Himmelman et al., 1983; Keats et al., 1984;
Himmelman, 1986; Andrew, 1989; u ap.). HenoctaTok nuiieBbIX pecypcoB, B CBOKO 04epeib, 00yCI0B-
JTUBACT U YMEHBIIICHHUE TONIIMHBI aHups (Jensen, 1972). MoitHoe pa3BUTHE UTOIBHOTO TOKPOBA, KPYTI-
HBIE pa3Mepbl U IPOYHBII TAHIUPb HE TOJIBKO 3aLIUIIAI0T MOPCKHUX €KEH 0T MEXaHUUECKUX IOBPEKIe-
HUI B ycnoBusix pu6ost (Strathmann, 1981; Telford, 1985), Ho 1 urpatot BasKHYIO pOJib B CHIKEHUH Ipecca
XHIHBIX KPYIHBIX OSCII03BOHOYHBIX (KpaboB, omapoB), itull u pei0 (Tegner, Dayton, 1977; Tegner, Dayton,
1981; Sloan et al., 1987). Bce aTu dakTopbl B 3HAUUTEIBHOHN CTENICHN ONPEACISIOT CTEIICHb BEKIBAC-
MOCTU MOPCKHX €XKeH.

3.5.3. ®opma naHUMps

[Tpu Bcem MHOT0OOpa3uy OMOTOMOB C IUPOKUM CIIEKTPOM PH3HUECKHUX (PAaKTOPOB B Pa3HBIX TOUKAX
apea’sioB JaHHBIX BUJOB, U, COOTBETCTBEHHO, C OOJIBIINM JIMANa30HOM reorpaduueckoil N3MEHUYNBOCTH,
MIPOCIICKUBACTCS JOCTOBEPHOE 3MEHEHHE (POPMBI HX MAaHIMPS (OTHOLICHHE AUaMeTpa MaHIUPS K ero
BBICOTE) Ha pa3HbIX IIyOnHax. Hanbosee paBHOMEpHOE yMEHBILICHHE OTHOCUTEIBHOTO JHaMeTpa MaH-
LUpPS ¢ YMEHbIIEHHEM [ITyOHHBI OTMeueHO y S. pallidus, oOuTaromero B MIMPOKOM JMana3oHe TTyOnH.
[To cpaBHEHMIO ¢ 0OCOOSIMH APYTrUX BUAOB, BeTpedaronmxcst Ha rnyonne 0—10 M, BBITYKIOCTh MaHIUPS
ocobeit S. pallidus Taxxe siBAsieTcsl Hanboee BIPAXKEHHOW, OTHOCUTEIBHBIA TUaMETp MaHUUPs HEe
npessimaet 1,82+0,04 mwm (puc. 3.5.3.1, 3.5.3.2). Ha miy6une 10-20 M OTHOCHTENBHBIN JUaMETp IaH-
uups S. pallidus ocraercst HeusMeHHBIM (1,83+0,02 MM), HO ¢ yBeTTMUEHHEM [Ty OMHBI OH YBETUYHNBACT-
cs1, jocturas Mmakcumyma 2,06+0,05 mm Ha riryoune 200-300 M, naHIMpPb ymjiomaeTcs.

VY S. droebachiensis na rmyoune ot 0 7o 100 M OTHOCHTEIBHBIN AMaMETp NaHIMUPS BapbHPYET B
npenenax 1,87—1,92 MM, He 1IeMOHCTPHUPYS TOCTOBEPHBIX U3MEHEHUH. OTHAKO ¢ AAJBHEHIINM yBEIIH-
YeHHEM [ITyOMHBI OH pe3Ko BozpacTtaeT A0 2,14+0,6 MM, UTO CBUAETEIILCTBYET O 3aMETHOM YILIOLICHUN
(hopmebl nanmumps (puc. 3.5.3.1).

VY S. polyacanthus 3Ta 3aBUCUMOCTb UMEET WHOW XapakTep: Ha rryoune 0—5 M OTHOLIEHHE Tua-
MeTpa naHups K Beicote 1,94+0,04, na 5—-10 m — 1,99+0,06, na 1020 M — 2,03+0,04, a na 20-50 m —
1,9540,05. ITpu pocre riryounst ¢ 0—5 10 10—20 M IpOUCXOANT HE3HAYNTEIHHOE YBEIINICHUE OTHOCHTEIIb-
HOTO JuameTpa naHuups (puc. 3.5.3.2), HO 3TH pa3auyKs HEAOCTOBEPHbI. EANHCTBEHHOE TOCTOBEpHOE
pasnuune oOHapyxeHo B quana3zonax nryouH 10-20 u 20—50 m. Takum 06pa3om, y ocoOeii TaHHOTO BUIa
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Puc. 3.5.2.2. 3aBucumMocTh MaKCUMAIILHOTO pa3Mepa nanuups Strongylocentrotus pallidus, S. polyacanthus n
S. droebachiensis B pa3In4HBIX palfOHAX CEBEPHBIX U IATEHEBOCTOUHBIX MOPEH OT ITyONHBI OOMTaHUS
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0 Mepe yMeHbIeHUs TTyounsl ooutanus ¢ 20—50 m 10 10-20 M mpOUCXOANT YIUIOMICHHE KyIIoJia TTaHIIN-
ps, T. €., B OTJIMYKE OT MaHIUPS APYTUX BUJIOB, MAHIUPG Y S. polyacanthus CTaHOBUTCS JOCTOBEPHO 00-
Jiee MJIOCKUM He Ha OOJBIION TITyOrHe, KaK y APYTUX BHIOB, a B 1uana3one nryoun 10-20 m.

3amMe4eHo, UTo yBEeJIMUYCHUE BHICOTHI KyIIOJIa TaHIHPsI, 00yclioBnuBaroiiee noixychepuiaeckyro Gopmy
TeJa, JeiacT KOHCTPYKIUIO MaHiups 0ojee xxectkoit u npounoit (Telford, 1985). D10, no-Buaumo-
MY, KOMIIEHCUPYET HEJOCTATOYHYIO TOJNIUHY MaHIHUps y ocobeit S. droebachiensis u S. pallidus
(puc. 3.5.2.1), oburarouux B IpuOOIHHON 30HE, YTO, HECOMHEHHO, ITOBBIIIAET UX BBDKUBAEMOCTb. YIUIO-
IICHUE TAHIUPsI, KOTOPOE BhIpaxeHo y S. pallidus B 6onpiiieM auana3oHe ryOuH, HO MEHEE SIPKO, YeM
y S. droebachiensis, 1O-BUAMMOMY, SIBJISICTCSI ClICU(UICSCKON ajanTalueii Buja K OOUTaHHUIO B TIIy0O-
KOBOJIHOM 30HE. DTO MOXKET OBITh CBS3aHO KaK ¢ 0COOCHHOCTAMH POCTa MAHIUPS B YCIOBHIX BEICOKOTO
JIaBJICHUS Ha OOJIBIINX IMTyOMHAX, TaK U C IPUCIIOCOOJICHUSIMHU TPOPUIESCKOTO XapaKTepa.

W3BectHO, uTO MOpcKue exu poaa Strongylocentrotus siBISIOTCS (HaKyIbTaTUBHBIMUA XUIITHUKAMH
3oorutankToHa (Leighton, 1967; Leighton, Jones, 1968) 1 a7st HUX XapaKTepeH Hapy>KHBIN THII THIICBA-
penns (Pequignat, 1966, 1972). TTo naémonennsm M. Mencen (Jensen, 1966), 3aXBaT 1 yMepTBICHHE
9THUX OECIIO3BOHOYHBIX MOPCKHMH €KaMHU MPOUCXOAUT MPH MIOMOIIX KPYMHBIX oduiiedaibHbIX, ITOOU-
(epHBIX ¥ TPUACHTHBIX MEAULIEIIISIPUH, TIOCIIE YEeTO MOBPEXKICHHBIE H OCBOOOKICHHBIC OPTaHU3MBI I1a-
JIAIOT Ha MMOBEPXHOCTh MAHIUPS, TN 3aXBAThIBAKOTCS MEJIKUME TPUPMIBHBIME Neauneuspusimu. He
WCKJIFOYEHO, YTO UMEHHO YIIJIONIEHHAs TOBEPXHOCTh NaHIMPs S. pallidus Ha 60AbIINX ITyOHHAX TTOBBI-
maet 3((hEeKTUBHOCTh TAKOTO CII0C00a TUTAHHUS.

AHaJIN3 MacCOBOTO MaTepHasia U3 Pa3InYHbIX PaiiOHOB U [ITyOHH MO3BOJISIET KOHCTATUPOBATh, YTO Y
ocobeit S. pallidus, oburaromux rmydxe 50 M, IO CPABHEHUIO C 0COOSMU C MEIKOBOJBS U 0COOSIMU
JIpPYTUX BUJIOB €XKEH, MPOMCXOIUT YBEIHMUEHHE KOJIMYEeCTBA U, COOTBETCTBEHHO, INIOTHOCTH BCEX THIIOB
nenuuessipuil Ha 1-2 mopsiaka. 9To, HECOMHEHHO, 3HAYUTENILHO MOBHILAET (P (PEKTUBHOCTH BHILICOIH-
CaHHOTO THUIIAa TUTAHUSI MOPCKUX exeit S. pallidus no cpaBHeHHUIO ¢ 3P PEKTUBHOCTHIO MUTAHHUS 0CO0EH
S. droebachiensis, oduTalOmUX Ha TeX K€ MyOMHAX W HE UMEIOIUX TaKOTO KOJUYECTBA MeIULeIUIs-
puii. Kpome Toro, 60mb110e KOJTMYECTBO MEANLEIUISIPUIA Ha TAHIUPE, IPU KX MHOTO(QYHKIIMOHAIBHOCTH,
obecrieunBaet Oosee 3 (HEeKTUBHYIO 3aIIUTY KUBOTHOTO OT XUIIHUKOB (MOpCKUX 3Be31) (Jensen, 1966)
Y OYHCTKY MaHIUPS OT MHOPOJHBIX YaCTHI] (IETPUTa U TPYHTA) IPU OOUTAHUM HA MSITKHX TPYHTaX B
r1yOOKOBOJTHOH 30HE.

- &= & pallidus
—B— 5 drochachiensis

Puc. 3.5.3.1. 3aBucuMocTs GOpMBI MAHIHUPA
Strongylocentrotus pallidus n S. droebachiensis
B Pa3/IMYHBIX PallOHAX CEBEPHBIX U JATBHEBOCTOY-
HBIX MOpEH OT IIyOMHBI 0OMTaHMA. 37eCh U Ha
. . T pucyHke 3.5.3.2 10 OCH OpIUHAT — OTHOIIECHHE TU-
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I'maBa 3. Dxomorus

[To HammM HaOMIOACHUAM, aHAIIN3 KEITYAKOB ocobelt S. droebachiensis n S. pallidus, B3TBIX C
00JBIINX TITYOWH, CBUIETEBCTBYET, YTO B ITOIABIISIONIEM OOJIBITMHCTBE CITy4aeB MOPCKHE €U TIOTPeO-
JSIFOT MAJIOKAIOPUIHYIO MUILY: JETPUT, MUKPOOOPACTaHHsI MIIH ITPOCTO TPYHT. DTH HAOIIOACHUS TIOA-
TBEPXKIIAIOTCA U IpYyruMu nccienopannsmu (bapanosa, 1973). C npyroii cTOpoHBI, B )KeTynKax ocobOeit
3TUX BUJIOB C MEJIKOBOJIbSI B MacCe MPUCYTCTBYIOT OyphIe, 3€JICHbIC BOAOPOCIH, OANITHYChl U OCTaTKH
JPYTUX MEJNKHX OCCMO3BOHOYHBIX, XapPAKTEPU3YIOIIUXCS, HECOMHEHHO, 00Jiee BRICOKOW MUTATEILHOC-
Th10. J17151 yioBIEeTBOpEHHsI COOCTBEHHBIX SHEPTeTHUECKUX MOTPEOHOCTEH JKUBOTHBIC, OOUTAIOIIUE B TITY-
OOKOBOJIHBIX OMOTOIIAX, BBIHYKJCHBI IIPOIYCKATh YePE3 KEIY0K OTPOMHOE KOJIMUYECTBO MAJIOKAJIOPUI-
HOTO IMHUIIEBOT0 Marepuaia. Pe3ynbraruBHOCTh cOOpa MUIEBOr0 MaTepuaa ONpeaesieTcs IesTeNb-
HOCTBIO YEJIFOCTHOTO ariapara MOPCKUX exell — apucroTelnieBa (hoHaps, KOTOPHIA 00JiajaeT crocod-
HOCTBIO YBEIUUMBATHLCS B pa3Mepax B YCIOBHUSIX OTPAaHUYCHHBIX MUIIEBBIX PECYPCOB Y Pa3HBIX BUJIOB
Mopckux exelt (Fernandez, Boudouresque, 1997), B Tom umciie BuioB poaa Strongylocentrotus (Ebert,
1980; Black et al., 1984). Kak cBumeTenscTBYIOT nanHble Bagepa (Vader et al., 1986), pasmeps! apuc-
toteneBa houaps S. pallidus TPEBHIIAIOT TaAKOBBIE OMHOPa3MEpHBIX 0codelt S. droebachiensis, n ota
TCHACHI M YyCUJIIMBACTCA 10 MCPEC YBCIIMUCHUA pa3MCPOB MOPCKUX exel.

Takum 00pa3om, B YCIOBUSAX JTUMHTHPOBAHUS U B HIDKHEH cyOmuTopanu S. pallidus 6omee 3¢-
(beKTHBHO peanun3yeT jBa crocoda MUTaHus: Kak cecToHo(dar oH o0aiaeT OONBIIUM KOJUYSCTBOM
MeIUIEIIISIPUH, a Kak JeTpuTodar-cockpedaTens — 0oJiee KPYIMHBIM YETIOCTHBIM armapatoM. J{pyru-
MU CJIOBaMH, B YCIOBUSIX ITyOOKOBOJIbsI OCOOHM 3TOTO BHJIa OKA3bIBAIOTCS 00JIee KOHKYPEHTHOCIIOCO0-
HBIMHU TI0 CPABHEHHIO, B YACTHOCTH, C 0CO0sIMU S. droebachiensis, a Takke ¢ 0COOSIMU IPYTHX BEpXHE-
CyOJIMTOPAJIBHBIX BUIOB, TAK KaK ITPH MTOMOIIU BHIIICYTOMSHYTHIX aJTAlITHBHBIX MEXaHU3MOB OH CIIOCO-
OeH Oonee HPPEKTUBHO HCIIONB30BATH CKYAHBIC MUILEBBIC PECYPCHI.

3.5.4. KotuvyecTBo, pa3Mepbl U CTPOCHHE NMEPBUYHBIX HUIJI

Cyl1ecTBOBaHHE BHJIOB MOPCKUX €XKel B TUIMMYHBIX Il HUX OMOTOIMAX, CYIIECTBEHHO Pa3inyaro-
IIUXCS M0 XapaKTepy M CTCIIEHN MEXaHUYECKOTO BO3JICHCTBUS, HAKJIaIbIBAET OTIICYATOK Ha OCOOCHHO-
CTH CTPOEHHSI CKENIETHBIX YacTel pa3NuvHbIX BUIOB (Tabm. 3.5.4).

Wiiel IMEIOT B TIEPBYIO OUYepe/Ib 3aTUTHYIO (PYHKIIUIO (TPEIOXPAHSIOT MMAaHIMPh OT paspymenus ). Ko-
JIMYECTBO MPOJONBHBIX pebep MePBUUYHBIX UIVT TECHO CBSI3aHO C TOJIIMHOW UIIT U SIBIISICTCS XapaKTEPUCTH-
KOU, OTpaKarolIeH MPOYHOCTD MIVIbI Ha N3J10M. COMOCTABIISIS ATOT MOKA3aTelb CO CTEIMEHBIO MPUOOWHO-
CTH TUIMUYHBIX MECTOOOOUTAHUH y Pa3HBIX BUIOB, MOXKHO OTMETHTh, YTO KOJIMYECTBO pebep Oosbiie y
BHJIOB, OOUTAONIMX B Oosiee MPHOOHHBIX 3KoTONax. X0t y S. pallidus v S. intermedius KOMTA4ECTBO MPO-
JIOJIBHBIX pedep UM TOCTOBEPHO HE pas3inyacTcs, MOCIEIHUN BU]T 001a/IaeT CaMbIM OOJIBIITHM KOJINYe-
CTBOM TIEPBUYHBIX UM HA TAHIIUPE. DTO, HECMOTPS Ha MEJIKUE pa3Mepbl UIT (B CPEHEM MMPUMEPHO B
1,3-2 paza kopoue, 4eM y S. polyacanthus, S. droebachiensis u S. pallidus), IOBBIIIIACT CTETICHb 3aITUTHI
naHyps S. intermedius B MPUOOHHOM MEITKOBO/IbE, TAK KAK YBEIMYCHHUE IYCTOTHI UIJT IPHBOJMT K pacripe-
JICTICHHIO YIAPHOM HArpy3Ky Ha OOJIbIIee KOJIMUECTBO UIVT ¥ CHIDKACT BEPOSITHOCTD MTOBPEKICHHS AHIAPSI.

C npyroii cTOPOHBI, MUHHUMAIBLHOE CPEH JIPYTHX BUJIOB KOJMUYECTBO MEPBUYHBIX U Y M. nudus
YPaBHOBEIIMBACTCS MAKCUMAIBHBIM KOJHYECTBOM MPOAONBHBIX pebep u amuHou uri (B 2—-3,5 pasa

Tabmuma 3.5.4. KonnmuecTBeHHBIE XapaKTEPHUCTUKH HEKOTOPBIX CKEJICTHBIX CTPYKTYP BHJIOB MOPCKHUX €Xel posloB
Strongylocentrotus u Mesocentrotus

@ -2
£ ; S E .
S S S 3 s
Komunuectenusie S = S £ =
XapPaKTEPUCTUKU E\ = < 3 2
S = S =
= s v “
“ “
KonndecTBo NepBUYHBIX UITL, INIT. 485+8 32049 448+5 541+14 364+8
KonmuectBo pedep meppuynbixX unir, mr.  30,8+1,6 49,4+1,3 26,9£2,1 20,5+1,4 19,7+1,8
Wnnexc um 149 158 121 111 2
CreneHb NprOOHHOCTH TUITMYHBIX IKOTO- 3-6 1-5 1-6 1-5 12
0B, OaJLIbI
«JlurodpmmsHOCTE» BUAA, %0 82,2 77,0 59,0 52,3 30,6
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JUTHHHEE, YeM y JIPYTHX BUJIOB), TAK KAK UMEHHO KPETIKUE M MOIIHBIC UIJIbI IIPEAOXPAHSIOT CKOPITYITY OT
paspywmenus npu yaape (Strathmann, 1981).

VY Apyrux BHIOB TaKXKe MPOCICIKUBACTCS 3aBUCUMOCTD KOJTMYESCTBA MEPBUYHBIX UI HA MAHIIUPE OT
crernieHu npuboiiHocTH (Tadi. 3.5.4). Y HEKOTOPBIX BUIOB MOPCKUX €Keil M3BECTHO TaK Ha3bIBaeMOeE
«MaCKHPOBOYHOE» MOBEACHHUE B YCIOBHIX OTKPBHITOTO NPUOOMHOTO MENKOBOIbL: S. intermedius (Jpsi-
KOHOB, 1938; nuunbie HaOmoneHus ), S. pallidus (Vasseur, 1951; bapanoa, 1977; nuuHbie HaONIOICHNS),
u S. droebachiensis (inuHble HAOMIONEHUS ). DTH BUJBI 00JIa/IaI0T MEHEE MOIIHBIMU UIJIAMH 110 CpaB-
HeHuto ¢ M. nudus u S. polyacanthus, KOTOpbie HE HYKJIAIOTCS B JIOTIOJIHUTEIBHOM 3allIATE MTAHIIUPS OT
MEXaHUUECKHUX MOBPEKACHHIA. Teo npeacraBuTeNeii mepBbiX TPEX BUIOB YaCTO MOKPHITO 00JIOMKaMK
PaKOBUH U MEJIKHMHU KaMHSIMH, KOTOPbIE PAaCCPEIOTOYMBAIOT YHEPTHIO YIApOB MPUO0s Ha OOJIbIlee KO-
JMYECTBO U JiaXKe MPH OCTPOHANPABICHHOM BHEIIHEM BO3/ICHCTBHH.

Bosiee HAMISIIHO YIOMSIHYTBIC 3aBHCUMOCTH HPOCIICKUBAIOTCS IPU PACCMOTPEHUH MHICKCA HII,
KOTOPBIN XapaKTepU3yeT CTEIICHb 3aIUThI TAHIUPS IEPBUYHBIME UIIaMu. VITOIbHBIN TOKPOB Y BHIOB
oTpakaeT (pr3nIecKre 0COOCHHOCTH HanOOoJIee THITMYHBIX JUIsl BUJIa OMOTOIOB, — MHBIMHU CJIOBAMH, KO-
JIOTUYECKUE XapaKTePUCTUKU BUIOB. J[eiiCTBUTENBHO, MHCKC ULV, YYUTHIBAIOIINI KOJHYECTBO pedep
NEPBUYHBIX UL M UX TYCTOTY, IOCTUTAeT MAKCUMAJIbHOTO 3HAYCHUS Y TUTO(DUIBHBIX, OOMTAIONINX HA
npuOOHHOM MENKOBOIbE BUIOB (S. polyacanthus n M. nudus), MUHIMaIbHOE — Y 3BpUAAAPHUYHOTO,
rnybokoBogHOro S. pallidus, n MpoMexXyTOUHBIE 3HAYEHUSI — y IBPUTONHEIX S. droebachiensis n
S. intermedius.

Takum 0Opa3zom, Ha TONIMHY U MAKCUMaJIbHBII THaMETp MaHIUPs U UTOJIBHBIA MOKPOB BIUSIOT TITy-
OuHa 0OMTaHMs U CTENeHb TPUOOHHOCTH OnoTona. [Toka3aHo, 4To ¢ yBEIMUCHUEM ITYOUHBI U CHIDKSHH-
€M CTEINeHU NPUOOMHOCTH Y MOPCKHX €Ki YMEHBIIAIOTCS TOJIIUHA MAHIUPS U €r0 MaKCUMaJbHbIH
pa3mep. KonruecTBo NepBUYHBIX IV, MX [UIMHA ¥ KOJIMYECTBO peOep Ha MePBUYHBIX UIVIAX Y KaXKIOTO
BHUJIa TECHO KOPPEJIUPYET CO CTENEHBIO TypOYIEHTHOCTH THITUYHBIX MECT €ro OOMTaHus. Y BUJIOB, 00U-
TAIOMKX B OoJiee MUPOKOM auarnazone nryouH (S. pallidus w S. droebachiensis), Oblia OTMEUYEHA TEH-
JCHIMSI YIUTOIICHHUS TAHIUPS C YBEIWYEHHEM ITyOuHbI. PaccMoTpeHHbIe THITBI MOP(OIOTHUECKOM 13-
MEHYMBOCTH HMEIOT aIaNTALOHHBII XapaKTep M OTPAKAIOT CIIOCOOHOCTD YKMBOTHBIX IIPUCIIOCA0INBATH-
Csl K HEOJIaroNpHsATHBIM YCJIOBUSM CPE/Ibl, MOBBIMIAIOT UX BEDKHBAEMOCTb.
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I''TABA 4. OBPA3 KU3HU

4.1. IInTanue

Mopckue exu cemeiicta Strongylocentrotidae — npumep NPEUMYILIECTBEHHO PAaCTUTEIBHOSTHBIX
npeacraBuTeneit atoro kiacca (Hyman, 1955). Onu efsit B 0cCHOBHOM OypbIe BOJIOPOCIIH, HO HE OPe3ryIoT
JTMaTOMOBBIMH BOJIOPOCIISIMHE, TPYOUaTHIMHU YEPBSIMA, TUAPOUIAMH U JPYTUMH KUBOTHBIMH, & TAKKE MX
ocrarkamu. PocTy roHa i MOPCKUX €Xeil 0COOEHHO CIIOCOOCTBYIOT KpyITHAst JAMUHAPHS U MSICO PbIO.

[TumieBble OTHOMIEHNS MOPCKUX €KEeH C paCTUTEIHHBIMU OpTraHU3MaMH, BOJIOPOCIISIMU U MOPCKIMHU
TpaBamMu — JeTaibHo pacemotpen [x. Jlopenc (Lawrence, 1975). B psae nyonukanuii paccmaTpuBa-
eTcsl MUTaHWe OTHENBbHBIX BUIOB: S. droebachiensis (Prince, LeBlanc, 1992), M. nudus (Agatsuma,
Nakata, Matsayama, 1993; Cyxun, 1998, 2002a, 0, B, T, 1), S. intermedius (EBceena, 1999; Cenona,
bperman u ap., 1999; Kpynnosa, [1asmtoukos, 2000; EBceea, 2002; CenoBa, Buktoposckas, 2002).

B.. XoionoB neTaqbHO OMUCHIBACT MUTAHUE MOPCKOTO eXka S. droebachiensis B bapeHmieBoM Mope.
ITonpoOHO paccMOTpPEHbI KAY€CTBEHHBIC U KOJIMUYECTBEHHBIC 3aKOHOMEPHOCTH ITUTAHUS, COCTAB THIIH,
BKITIOYEHHE yTIIepO/ia TBEPION M paCTBOPEHHOH MU B OMOCHHTE3 MOPCKUX €KeH, BbI/IEIICHNE HEYCBO-
EHHOW THIIYU U TPOJIYKTOB PACIiajia, SHSPreTUHICCKUI OaJlaHC, POJIbh B TUTAHUH )KUBOTHBIX U JIp. (XoI10-
noB, 1981; Xonomos u nip., 1983).

Ha Ooumpmieit wactu apeana OCHOBHBIM MHIIEBBIM 00BEKTOM 3TOTO €Ka ABISAIOTCS JIAMUHAPHEBHIE
BOJIOpOCIH (LIBeTHAs BKJIAKa, puc. 16, 17). KonmnyecTBeHHBIH COCTaB MOTPEOISIEMON ITHIIU 3aBUCHT OT
TOpU30HTAa OOMTAHMS W BpeMeHH roja. JIeTom exXu B OCHOBHOM TOTPEOIISIOT JTaMIHAPHIO H AJISIPHIO.
OXO0THEe OHH TOTPEOIISAIOT CIIOPO(UTHI, MOJIOJIBIE TPOPOCTKH, Pa3pPyILICHHBIC TAIJIOMBI BOIOPOCICH.
Taxoke exu moeatoT Ce30HHbIE 3eJICHBIC BOJOPOCHH. B pasrap monspHol HouH (1eKadpb, SHBApPh) MH-
1ieBasi aKTUBHOCTh JKUBOTHBIX T1a/1a€T U HA KAKOE-TO BPEeMsl IIPEKpaIlaeTcsi COBCEM.

[TomuMo pacTuTeNbHO MUY, B x)eiyakax S. droebachiensis ¢ BepxHeil cyOonuTOpanu ooOHapyxKu-
BAOTCS BCE BUJBI AKUBOTHBIX-3MH(PUTOB. KaHHNOATN3M Cpenin ITHX eXell — HOpPMaJIbHOE SIBIICHHE Ha
OITYCTOIIICHHBIX MU y4acTKax faHa. [lomumo 3T0T0, B IMTEpaType €CTh YKa3aHUs Ha NOSJaHUe exKaMHU
TpymoB xuBOTHBIX (Ky3uenos, 1946; Typmaesa, 1953). ¥V exeii, oburaronux Ha TiryonHe cBbime 50—
100 M, 1A B 3HAYUTEILHOW MEPE COCTOUT U3 JIETPUTA U MAJIOTIOIBUYKHBIX JKUBOTHBIX.

Mopckue exu M. nudus n S. intermedius TpaKTUYECKH BCESTHBI, HO MPEANIOUYNTAIOT MATATHCS
OypbIMH, 3€JI€HBIMH U KPACHBIMH KOPKOBBIMH BOIOPOCIISIMH, MOPCKAMHU TPaBaMH, a TaKKe JIETPUTOM
(Fuji, Kawamura, 1970b; Nabata, Sakai, 1996). [Ipu Hanimuuu cienuuyeckux penesieHTOB, BbIIese-
MbIX Makpodutamu (Sakata et al., 1991; Shiraishi et al., 1991), Mopckue €K1 IPOSIBISAIOT OMPEaeICH-
HYIO CEJICKTUBHOCTh B BBIOOPE OTACIBHBIX BUJOB BOJOPOCICH B KayeCTBE MHUIICBBIX O0OBEKTOB
(Hayakawa, Kittaka, 1984; Gao Xusheng et al., 1990).

Jlamunapus cuutaercs HanOoee BaKHOW muIIeil 1y mopckux exxelt (Nabata et al., 1999), tak
KaK CIIOCOOCTBYET MPOAYIIUPOBAHUIO TOHAJ C XOPOITUMH Ka4eCTBEHHBIMH U KOJIMYECTBEHHBIMHY TTOKA-
3aTCIISIMH.

HcTouHuK TMIuaoB Helitpanbubie Dochomunust | I'makonmumu et
Jlamunapust 239 32,8 433
Dekanuu exen 67,0 12,7 20,3

YcBanBaroTCsi KOMIIOHEHTBI KOPMOB TO-pa3Homy. Hampumep, nccieqoBaHne cocTaBa JIMIHIOB
Laminaria cichorioides w bexanuit S. intermedius 1o ¢ppaxiusim (Yo CyMMbI JTUITHIOB) A0 CICAYIO-
iee pacrpeieicHue.

ITo cpaBHEHHIO ¢ HCXOAHBIMH BOJIOPOCIISIMH, B (PEKAIHAX 0Ka3aJI0Ch 3HAYUTEIHHO MeHbIIE Pocdo-
1 [IMKOJIMIIHIOB. B mporiecce nepeBapuBaHus U yCBOSHHUS BOJOPOCICH B (DeKaIHsIX PE3KO YMEHbBIIACTCS
COJIepIKaHUE TTOJIMHEHACHIIIICHHBIX KUCJIOT U OTHOCUTEILHO BO3PACTACT JIOJISI KUCIOT HACBHIIICHHBIX U
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MOHOHEHACHIIIEHHBIX. bbII0 Hali/1IeHO, YTO YMEHbIIIEHHE OTHOCUTEIHHON KOHIIEHTPAIIUH MTOJTMHEHACHI-
HIEHHBIX KOMIIOHEHTOB MIPOMCXOUT BO BCEX TPeX (DPaKIHIX, YTO MOXKHO OOBSICHUTH TOJIBKO HAIMYHEM
y €Xa MEXaHU3MOB U30MPATEILHOTO PACLIEINIEHUS! U YCBOGHUS UMEHHO 3THX XKHUPHBIX KucioT (Back-
KOBCKMIA 1 Ap., 1982).

CrerneHb HAKOPMIIEHHOCTH €XKel MOXET ONpPeesIThCs pa3HbIMU MoKa3aTenaMu. OTHUM U3 HUX
SBJIETCS KUIIEYHBIA HH/IEKC — OTHOLIEHHE MAcChl KUIIEYHUKA K Macce TeJla, BRIPaKEHHOE B MPOLIEH-
Tax. BenmuunHa 3TOTrO0 MoKazaresns, 3aMEpeHHOT0 B MOMYJISINUsIX S. intermedius y 0. UTypyn, BapprpoBa-
na B o4eHb mmpokux npenenax — 0,01-22,9% (Bukroposckas u ap., 2001). Hanboee ”HTEHCHBHO TIH-
TaJHMCh HETIOJIOBO3pEble €XKH. ITOT (PaKT MOATBEPKAAET U3BECTHYIO 3aKOHOMEPHOCTh CHUYKEHHSI CKO-
pOCTH UTAaHUSA MOPCKUX €Xel B mepuoj| cozpeBanus ronas (Son, 1999).

[Tuma B KUIIEYHUKE MOPCKHX €Kell opopMIleHa B OCHOBHOM B BHJIE TIOUTH MPABUIIBHBIX ILIAPO00-
pasHbIxX T100yN tnameTpom 2—4 MM. BrinonHeHHbIe HaMu HAOMIOIEHHS 32 TUTAHUEM MOPCKUX €Xell Ha
ydacTKax J{Ha pa3HOTo THIIA MMOKa3aJli, YTO KOHCUCTEHLMS U [[BET MUIIEBBIX IAPUKOB BapbUPYET OTHO-
CUTEJIbHO MaJjio. 3HAUNTENbHO pa3HOOOpa3Hee COCTaB HEMeUIEeTU3UPOBAHHBIX YacTUl. PparMeHThl
MaKpo(UTOB MIPEACTABICHBI B KUILICYHUKAX TOJIBKO Y €Kel, 0OUTAIOIUX Ha 3apOCIINX BOAOPOCISIMHI U
30CTepol ydacTKax, B KUIIEYHHKAX KUBOTHBIX C MECYAHBIX YYaCTKOB MHOTO IMECKa.

XUMHUYECKHE BEIIeCTBa, 0CBOOOXKIaeMble BOIOPOCISAMU MPU MUTAHUU UMH €KeH, TeHCTBYIOT KakK
MUILEBOX aTpaKTaHT. [ TUIeponunuIbl, SKCTparupyemMele u3 0ypoi Bogopocu Eisenia bicyclis — momi-
HBIH MUIIEBOHM CTUMYISTOD S. intermedius, TOTa KaK alyu3uaTepreHon]] A, BbIACICHHBIN U3 IBYX BH-
JIOB KPAaCHBIX BOJIOPOCIICH, SIBIISIETCSI MOIITHBIM MHIIEBbIM HHTHOUTOpOM (Agatsuma, 2001).

4.2. XuIIHUKH, IaPa3UThl, 00J1€3HU

B psize paboT onucanbl B3aMMOOTHOILIEHHUSI MOPCKHX €KeH ¢ XUITHUKaMu U Tapa3utamu (Scheibling,
Hamm, 1991; Wheatley et al., 1998; u np.).

Hecmotpst Ha XOpoI1Iyto 3aMIIEHHOCTh MOPCKHX €Kel UITIaMU U SIIOBUTBHIMH METULEIUISIPUSIMU, OHH
MOTYT HO€AATHCS APYTHMHU )KUBOTHBIMH — KpaOaMH, MOPCKHMH 3B€3/1aMH, KPYITHBIMU pPbIOaMH, Miie-
KOITUTAIOIIUMH (ILIaKaJIbl, IECIBI U JIP.) U ITHUIIaMH (B YACTHOCTH, Ha JINTOPAJU €XKeH M0eJat0T YalKu 1
BOPOHKI). Y BocTOUHOr0 nobOepexbs Kamuarku mopckue exu S. pallidus v S. polyacanthus naTen-
cuBHO nioearoTcst kananamu (baxun, 19896, 1990, 1991; baxun, Pa3anos, 1991; 3umenko u jp., 1988;
OwrypkoB, baxkun, 1992; OmrypkoB u ap., 1989; Omrypkos, baxun, Jlykun, 1991; Bazhin, 1996).

CrerneHb BIUSHUS Ha MOMY/ISIIUU MOPCKUX €KeH XUIIHUKOB 3aBUCHUT OT MHOTHX BHEIIHHUX (PaKTOPOB,
HanpuMep BpeMeHHU rofa. Tak, BO3MOKHO BBIIYCKaTh MOJIO/b €Kel 3UMOH MM paHHEH BECHOH, Koraa
OOJIBIIMHCTBO XUIIHUKOB (B YaCTHOCTH, KpaObl) HeakTuBHbI (Harris, 2000). Otmedeno, uto S. droeba-
chiensis He 00pa3yeT 3alIUTHOTO MOJIOTa U3 HIJI, KaK Iojaraiy paHee, HO yMEHBIIAeT BO3MOXHOCTh
MOJYYEHHUs] YOCKHIL XUIITHUKAM, TAKUM Kak aM(uIIo1sl U Monosie kpadsl (Harris, 2000).

XHUIIHUKOM JJ1s1 Monioau S. intermedius nuameTpoM Ooinee 15 MM siBisroTCs KpaObl Pugettia
quadridens. B Canrapckom nposimBe U Ha nodepexbe THXOro okeaHa OCHOBHBIMH BparaMH MOPCKHX
eXel SIBISIIOTCS ATOT Kpad M Mopckasi 3Be3na Lysastrosoma anthosticta. JIBa Buga kxpaboB — KOJIO-
uynii Paralithodes brevipes n Bonocateiii Telmessus cheiragonus — MATAIOTCSI MOJIOABIO €Kel Ha TH-
XO0OKeaHCKOM moOepexbe Bocrounoro Xokkaiiao. Mopckue 3Be3anl Patiria pectinifera yHUUTOXaIOT
Monoas 10 MM B nuamerpe; 3p ekt yBeaInunBaeTcs ¢ yBEIMUCHUEM TUIOTHOCTH MOJIOH.

Wndexumonnbie 3a001eBaHusI NPEISITCTBYIOT KU3HEACATEIbHOCTH MOPCKUX €KeH B €CTECTBEHHBIX
HOMYJISIUUAX U MPEACTABISIOT INIABHBIA Oapbhep MPU WX BbIpALIMBaHUH. KaxKabli BUI YyBCTBUTEJICH K
00JIe3HETBOPHBIM OpraHU3MaM HECKOJIBKHUX THIIOB.

MaccoByto cMepTHOCTD S. droebachiensis BbI3bIBaeT naroreHHas ameda Paramoeba invadens.
AmMeba mUpOKo pacmpezesieHa Mo OPraHu3My MOPCKOTO €Xa, BCTpeUYaeTcs B CTEHKE Tela, aMOynak-
pasbHON M HEepBHOMW cUCTeMe, B KulleyHuke. B nmabdopaTtopun Bpemsi THOETN MOPaXKEHHBIX )KUBOTHBIX
IPSIMO CBSI3aHO C TeMIeparypoil BObl; HIKHUK nopor Habmoxaercs npu 8—12 °C (Tajima, Lawrence,
2001). Y nopaXeHHbIX )KMBOTHBIX BO3HUKACT JIereHepanns MBI aMOyIaKpaJIbHBIX HOKEK, UIJ1 K POTO-
BBIX YaCTeH, B pe3y/bTare 4ero Pa3BUBAIOTCS AMHUACPMAIbHBIA HEKPO3 U MOTEPs UIJL, a 3aTeM — IIpe-
KpalleHne MUTaHus U Tu0enb. bbto mokazaHo, 4To pe3ynbTaroM 00JIe3HN MOXKET ObITh HH(EKIIUS Ipam-
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MIOJIO)KUTENILHBIX OaKTepUuil U TPUOOB, KOTOPBIE BCTPEYAIOTCSI B HE3HAYUTENILHBIX KOJMYECTBaxX Ha MO-
BEPXHOCTH TeJia 3/I0POBbIX )KUBOTHBIX  MOTYT OBITH OTBETCTBEHHBI 32 O0JIE3HB «JIBICHIX MOPCKHX €KEi»
y ’KMBOTHBIX, HH(OUIUPOBAaHHBIX P. invadens.

HecrnocoObHoCTh aMeObl BBIXKHBATH IPU OTPHUIIATEIILHON TEMIIEpaType BOJBI TIOKA3bIBAET, YTO OHA
NIEPUOTUYECKH HHTPOAYIIUPYETCS U3 TEIIbIX paioHOB. 3a00JIeBaHHUIO MOBEPratOTCs KaK MOJIOAb, TaK
W B3pOCIbIe eKH. TeMrneparypa sBIsSeTCs KIIIOYeBbIM (pakTopoM B pa3BUTHH MapaMednaszuca. Bembi-
K1 3200JIeBaHMsI 3aKaHYMBAIOTCS C TOHM)KEHUEM TeMIIEpPaTyphl BObI MO3HEN oceHbl0. [loMoratoT n3-
JICYCHUIO U ATMH30ANYECKH HAOII0qacMble TOHMKEHHS TEMIIEPaTypbl BOABI TIO3JHUM JIETOM—OCEHBIO B
HEOOBIUHO TEIUIbIE TOJ[bl. MOpPCKHE €31, 0OUTAIOIIUE B BOJIC TITY0XKE TPaHUIIBl TEPMOKIIMHA, H30EratoT
3aboneBanus (Scheibling, Hatcher, 2001).

B nonynsituu S. droebachiensis 'y 6eperoB Hopseruu ¢ 1981 1. oTMeuaeTcsi NpUCyTCTBUE MTapa3u-
TUYeCKOM HeMatoawl Echinomermella matsi (Tajima, Lawrence, 2001). BcTpeuaeMoCTh pa3inuHbIX
JKU3HEHHBIX CTaIUi 3TOH HEMaTOJbl B LIEJIOMAaX MOPCKUX €XKel MOKa3bIBACT, YTO Mapa3uThl pa3MHO-
KaroTes B UX Tene. CaMKu 3TO HeMaTO bl AULEKUBOPOSIINE, C THIAMH U TMYUHKAMH, OCTAIOIIMHU-
sl B TIceBIOLIENIOME. [TIOTKH B3pOCIBIX 0cOOel pyINMEHTapHbI, MUTATENbHBIEC BelecTBa abcopoupy-
IOTCSl IMH U3 LEJIOMUYECKOH KUIKOCTH. HemaToabl BAMAIOT Ha PeIYKLUIO TOHAM eXKel; TKeIoe 3apa-
JKEHUE MOXKET OBITh MPUUMHON UX THOENH. E. matsi 3aMeTHO CHU)KAET BBDKUBAHKE U PETIPOAYKIHOHHYIO
CIOCOOHOCTH €Kell B MOpaKEHHOM paiioHe.

Mopckre exH cIyKaT X035€BaMU MHOXKECTBA KOMMEHCAJBbHBIX M 00Jiee MM MEHee Mapa3uTHyec-
KHX JKUBOTHBIX. VX MIVIBI 4aCTO 3aCeNAIOTCS Pa3IuYHbIMU CHASYHMMU OPraHu3MaMH — BOZOPOCIISIMH,
ryOKamu, THAPOUIAMHU, KHIIEYHONOIOCTHBIME, TPYOUaThIMU MOJINXETaMH, YCOHOTUMH PakaMu U Jip. B
UX MHIIEBAPUTEIHLHOM TPAKTE MPUCYTCTBYIOT, YACTO B OOJIBLIMX KOJMYECTBAX, KOMMEHCAIbHbIE HHQY-
30puH, rperapusbl 1 1p. C MOPCKUMH €3KaMHU TOCTOSTHHO aCCOLMUPYIOTCSl 0pUypBI, IOIMXEThI, OPIOXOHO-
THE U JaXXe JBYCTBOpUYATHIE MOJUIIOCKH, MTAPa3UTHUYECKHUE KOMEIO/Ibl, OCTPAKOAbI, KPEBETKH, KpaObl U
Jpyrue )kuBoTHbIE. Hanpumep, napazutndeckue OproXOHOTHE MOJITIOCKH pofia Pelseneeria MOTYT KUTh
Ha TIOBEPXHOCTH TeJla M 3aCBEPJIMBATHCS B OCHOBAHMSX MEPBUYHBIX UTN S. droebachiensis.

PacnpoctpaneHbl y MOpPCKHX eXell u OakTepuanbHble 3a0oneBaHusl. MaccoBasi CMEPTHOCTD
S. intermedius onnaxxapl HaOMIONANACH TIPH UX KYJIBTUBUPOBaHUHM B LleHTpe priOopasBeeHns Ha 10ro-
BOCTOKe 0. Xokkaiigo. [Torn6mau noutu Bee exxu — oxouto 800 ThIc. 3k3. 3a00eBaHue MOTYYHIIO Ha3Ba-
HUE «ISITHACTAs Oone3Hpy [spotting disease]. OHO HaOIIOAAETCS TOYTH €XKETOTHO B IIEHTPAX KYIbTHBH-
POBaHMSI B I0XKHOM MJIH LIEHTPaJIbHOM yacTn XoKKaia0. bone3ns Taxxke HabmogaeTcs nocie nepedopku
MOpPCKHX exel npu Temreparype Boxasl 11-13 °C na rore Xokkaiino. OTmedens! 18e GOpMBI 3TOH 60-
Je3HH: oHa (JIETHsISI) — MPH BBICOKOH TeMIIeparype BOJbI, IpyTas (BECEHHSIs1) — MPU HU3KOM.

Ha Terne 3a0051€BIINX KUBOTHBIX MOSIBIISIOTCS 3€JIEHBIC MIIH YEPHBIC MATHA, TPOUCXOIUT YaCTUIHAS
MIOTEPs1 UIJL, 3aTEM OTCIIOCHHUE MHepMICa Ha OpajbHOM CTOpOHE, 00eCIIBEUHBaHUE IIEPHCTOMA U TIOSIB-
JICHWE TEMHO-3€JICHBIX IISITEH Ha POTOBOM YacTH. Pa3BUBaIOTCS YepHO-KpacHbIEC MOBPEXKIACHHS MAHIIH-
Psl, BBIIAAIOT UIVIbI, HOXKKH HE MOTYT IPUKPEIUIATHCS K cyOcTpary. CUMIITOMBI CXOJHBI C W3BECTHON
0O0JIC3HBIO IBICBIX MOPCKUX €3Kei», HO SBISIOTCS, [I0-BUANMOMY, OTBETOM Ha BTOPUYHYIO MH(EKLUIO
AMUAECPMATBEHOTO OPaKeHHs. THIIMYHBIM BHEIIHUM PH3HAKOM 3a00JIeBaHMS SIBJISIETCSI KpACHOBATAs! OK-
packa mepucToma Ha paHHEH cTaauu 3a00JIeBaHUs U CHHE-YepHasi — Ha no3aHel. MiHTeHcuBHBIE nccie-
JIOBaHUS TIOKa3aJiy, 4To 3a00JIeBaHUE BbI3bIBaeTCs OakTepuanbHoi nHpekuei (Tajima, Lawrence, 2001).

CrienuancTaMu TaKKe OTMEUaINCh M3MEHEHHSI OKCUIATUBHOM aKTUBHOCTH B LIEJIOMHYECKOH KU~
KocTH S. droebachiensis, BbI3bIBacMbI€ MATOTEHHON OaKkTepHel, IpeABapUTENIbHO UISHTH()UIUPOBAH-
Hoit kak Pseudomonas sp. (Wheatley et al., 1998).

4.3. U3MeHeHHd MOCeJeHHI MOJ BO3JAelicTBHEM XHIIHHYECTBA
U MPOMBICI0OBOI0 U3bITHS

Ha ocHOBE MHOTOUYHCIICHHBIX JTAHHBIX, TOJYUYCHHBIX B TCUCHHE CEMH JICT UCCIICTOBAHUSI TTOMYIIS I
MOPCKHX eKeii, Obia mpoBeieHa Kiaccudukarus nocencHuil. B ocHOBY kiaccupukaym ObUTH MOI0XKe-
HBI TaKHE€ OCHOBOIIOJIATaIOIIKe OMOIOrHYECKHE ITOKA3aTeIN KaK YUCIEHHOCTh, OMoMacca BceX 0cooei
1 0co0eii MPOMBICIIOBOTO pa3Mepa Ha eAMHHUIIe TuTomiau aaa (Tadmn. 4.3.1).
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Kaxaplil THI nocesieHus 00J1aaeT CBOUM XapaKTepPHBIM THIIOM Pa3MEepHO-YaCTOTHOTO pacipee-
JICHUsI, KOTOPOE, B CBOIO OUEPE/ib, CKIIAIBIBACTCS IO/ BO3JICHCTBUEM LIENOTO Psijia OMOTHUECKUX U a0u-
otnveckux (akropoB. B pesynbraTe 3TOTO ISl KQXKIOTO THUIIA MECTOOOUTAHHUS XapaKkTepeH CBOU THII
MIOCEJICHUS] MOPCKHUX €XKEH.

Tocenenuss muna KIT u KY. Xapaxkrepu3sytoTcs 0010l mioTHOCTHIO (0T 10 9K3./M* 1 Goree) KpyTi-
HBIX, nuametrpoM g0 80—100 MM, MOpCKUX exel, oOpasyrlnux Ha niyouHe 2—7 M Ouomaccy OT
1 xr/m? u 6onee. Ha aToii niryOuHe KpyIHbIE 0COOU MTPOMBICIOBBIX pa3MepoB (He MeHee 50 MM) KOHIIECH-
TPHUPYIOTCS OTACITHHBIMH CKOTIJICHUSIMU BJIOJIb KAWMBI BOJIOPOCIICH, MEJIKHE 0COOU PAKTHUECKU OTCYT-
CTBYIOT.

[Tocenenust mogoOHOTO THIIA BCTPEUAIOTCS] HA OTKPBITOM HJIU CI1a003alUIIEHHOM T00epexkbe co
C1a0bIM WJIM YMEPEHHBIM YKIOHOM JHA. [ pYHT NpeAcTaBiIeH CKaJUCThIMU MaTopMaMu, BalyHaMHU,
peke — KpyIHOpacuJICeHEHHBIMHU CKasaMu. BIonb Gepera Xopoio BeIpaxkeHa KaiiMa OypbIX BOAOPOC-
JIeH, OTHeNbHbIC KyPTHHBI BOJOPOCIICH BCTPEUAIOTCS M CPEIH CKOIICHUH MOPCKHX exkeil. Takue 6moTo-
bl PACTIOJIOKEHBI B pallOHaX, YIAJICHHBIX OT BIMSHUS PEYHBIX CTOKOB, HA BXOJHBIX MbICax OyXT varie
BCTPEYAIOTCS C CEBEPHON CTOPOHBI.

Hocenenus muna CII u CY. Omin4arorcs OT NEPBOTO THIIA MPEXK/E BCErO pa3MEPHBIM COCTaBOM
ocobeii. Ha rmybune ot 2—5 10 7 M €KH 4acTo 00pasyroT IIOTHbIC ToceaeHus 10 25-80 ok3./M? 1HA U
ouomaccoit 10 3,0 xr/m>.

MakcumaapHbIe pazMepsl 0cobeit MoryT mocturath 90 MM B THaMeTpe, OJHAKO WX OCHOBHAS 9acTh
MPEJCTaBICHA JKUBOTHBIMHU CPETHUX pa3MepoB. Jlomst exell MPOMBICIIOBBIX pa3MepoB KoyeOJieTcs B
npenenax 15-60%.

Buotonel, rie 00UTAaT MOCENEHUS ATOTO TUIIA, Yallle BCTPEUAIOTCS Ha OTKPBITHIX U CJIA00 3allu-
IICHHBIX Y4acTKaX MOOEPekKbsi, Ha FOKHBIX BBIXOJIHBIX MbICaX 3aKPBITHIX OyXT. XapakTep JAHA U TPYHT
aHAJIOTMYHBI TAKOBBIM B IIEPBOM THIIE TIOCEJICHUS, OJTHAKO KaiiMa OyphIX BOJIOPOCIICH BIOJIb Oepera Bbl-
paxkeHa cirabee.

IHocenenuss muna KP u CP. ]Ins mogoOHBIX MTOCEIeHN XapakTepHa HEBBICOKAS TUIOTHOCTH MOP-
ckux exeil. [Ipu Bappupyromux pasmepax ocobeit (ot 40 mo 80 Mm), GmomMacca peaKo MPEeBEIIIAeT
1,7 xr/m?. VKIIOH Ha B OMOTONAX, KaK MPaBHIIO, HE3HAYUTEIbHBIN, PYHT — €J1a00 pacueHeHHbIE CKa-
JIbI WJTU BaJTYHBL. Bogopociu pacTyT miMpoKo U IIIOTHOM KaltMOW M 00pa3yIOT MOIIIHBIC 3apOCITH, OITyC-
Karoruecs 10 niyoussl 7—10 m.

[Tocenenus mogoOHOTO THTIA PACTIONOKEHBI, KaK PABUIIO, HA METTKOBOJIbE, B pailoHaX, HAXOSIIIXCS
IO BIMSTHAEM CTOKa HEOOJNBINX PEK, PyUbeB, a TakKe Ha MOOEPEKbe MOTY3aKPBITEIX OyXT, OIIKe K
UX YCThEBOW YacTH, TJI€ CPEIH CKaJbHBIX BBIXOIOB TOSBIISIFOTCS JIMH3bI TTECKA.

Tun nocenenuss MII. Xapakrepra Gonbinast koHeHTpaius (45—100 3k3./M?) ocobeil He3HAYUTEb-
HBIX Pa3MEpOB, CPEIH KOTOPBIX TOBOJILHO PEAKO BCTpedaroTcs Oonee KpynHeie. J1omns exeil mpoMbIciio-
BOro pasmepa kosiedercst ot 0 1o 15%. buomacca Ha riyoune 3—7 M peako MpeBbImaeT 2 Kr/m>.

Tabmuna 4.3.1. KonuuecTBeHHBIE TOKA3aTeTN TUITMYHBIX TIOCEIEHUH MHOTOUTIIBIX MOPCKUX €XKel, BCTPEIAIOIINXCS
Ha mobepexnre BocTounoit Kamuarku Ha rmyOuHe

o [TnotHOCTH
Jonst ocobeit 6eit
Tumn nocenenus NPOMBICIIOBBIX Torsocts oconett Bbuomacca, kr/m?
pasmepos, % ocobelt, 3K3./M? IIPOMBICIIOBBIX ’
’ pasmepoB, 3K3./m?

KIT 60-100 6omee 30 6omee 20 6omee 3,0
KY 60-100 10-30 820 1,0-3,0
KP 60-100 1-10 MeHee 8 menee 1,0
I 15-60 6onee 50 oonee 15 6onee 2,5
cy 15-60 25-50 5-15 0,9-2,5
CpP 15-60 MeHee 25 menee 10 menee 1,7
MIT 0-15 oouee 40 0-15 0,4-25
MY 0-15 2040 0-5 menee 1,0
MP 0-15 menee 20 0 menee 0,4

ITpumeuanne: KI1 — kpymnusie, motao; KY — kpymnasle, ymepenHo; KP — kpynusie, peaxo; CII— cpeqnaue, mioT-
HO; CY — cpennue, ymepenno; CP — cpennue, penxo; MII— menkue, miorHo; MY — menkue, ymepenno; MP —
MEJIKHUE, PEIKO.
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[TomoOHBIH THIT TOCENICHUST MOPCKHX €XKell BeTpeuaeTcsl B OMOTONAaX Ha OTKPBITHIX U CJ1ab03aliu-
HICHHBIX MECTaX MOOEePEKbs, sl KOTOPBIX XapaKTepeH CIa0blii MM YMEPEHHBIH YKIOH JHA, C(HOPMH-
POBaHHOTO TIOCKOH CKaJIMCTOH TaT(opMoii WiH III0CKMMHU BallyHaMu. BogopocneBas kaiima npaxkTu-
YeCKH OTCYTCTBYET.

Hocenenusa muna MY u MP. I1o paaMepHOMY COCTaBy MOPCKHX €XK€i MIEHTUYHBI [I0CEJIEHUSAM TUIIA
MII, HO OTJIMYAIOTCS HEBBICOKOM IIIOTHOCTBIO 0COOEH 1 0ojiee HU3KOM OMOMACCO.

Xapakrep OMOTOMA, BKIIOUAIOIINN THIT TOOEPEKbs, HATMUNE MaKPOBOJOPOCIICH, a TAK)KE CTEIICHb
pacuwIeHEHHOCTH M COCTaB JHA, OUYeHb OJU30K MO CBOMM XapaKTepUCTHKAaM K OMOTONaM, CBOHCTBEH-
HbIM JiJ1s Tocenenuid tTura MIT. OTMyuTeNnsHOM YepToii B MECTOHAXO0XICHUH MTOI00HBIX MTOCEICHUI
SIBJIsIETCs OO0JIbINas yOuHA: KaK MpaBuiio, oHU hopMupyrorcs Ha 20—35 M.

PaccMmoTpuM BiMsIHHE XMIHUYECTBA U MIPOMBICIIa Ha IPUMEPE MOCEIEHNH MOPCKUX €Xel BIO0Jb
nobepexnbs KOro-Bocrounoii Kamuatku. B Hacrosmiee Bpemst CyliecTByIOT JBa HETaTHBHBIX (aKTo-
pa, TOAPBIBAIOIIKE 3arachkl. ITH (aKTOPbl UMEIOT YCTOWYMBYIO TCHACHIUIO K ycuieHuto. [lepBoiii —
9TO IPOMBICIIOBOE U3BSITHE, U BTOPOI — XHUIIHUYECTBO KalaHoB. B pe3ynbrare Bo3aeiicTBUs 9THX (ak-
TOPOB MPOUCXOAMT ATUMHUHALIUS B IEPBYIO 04epelb KPYITHBIX 0co0eii Ha MenkoBoabe. Eciu npecc npo-
MBICJIa Ha TPUOPEKHBIE TIOCEeNIeH sl HanpaBJieH oT [leTponaBioBcka B OCHOBHOM B FOKHOM HarpaBiie-
HUH, TO SKCIIAHCHUS KAJIaHOB, MPOoJKaomasics yxxe oonee 10 JieT, poUCXOAUT B IPOTHBOTIOIOKHOM
HampaBJIeHNH, Ha CEBEP CO CTOPOHBI I0r0-3ara/IHoi OkoHeuHOocTH 11-Ba Kamuarka u o. Lllymy, rae pac-
MOJI0KEHa KPYITHAasl TOMYIIALNs KaJaHOB.

Ecnu B 1985—-1988 rT. kpaiineii ceBepHOIi TOUKOW 0OUTaHUS KaJIaHOB C UX BHICOKOH IIOTHOCTBIO OBLI
paiion o. Yrtamrys, To o AaHHbIM 1992—-1993 rT. ppoHT MaccoBOro pacnpoCTpaHEHHUs KalaHOB CIABHHYII-
csl Ha ceBep Ha paccrosiHue okono 80 kM, B pailoH 0. Acaua. B pesynbsraTe XMIIHHYECTBA B TEUCHUE
YeThIpex JIET B 9TOM paiioHe, Ha rryoune 3—10 M, Onomacca MHOTOUIIIBIX MOPCKUX €XKel yIlana mo4TH
B § pa3 M MakCUMallbHBIN pa3Mep cokpaTuics B 2 paza. Bgonb GeperoB OyxTbl 1 0COOCHHO BIOJB Oe-
pera 10’)KHOH HKCTIO3UIKH NOSBUIIUCH 3apOCIIH TUTaHTCKoN Oypoit Bogopociu Alaria fistulosa, panee Tam
He HaOmoaBietics. Ecim B 1988 1. cpennuii pa3mep mpoMbICIOBEIX 0cobeit gocturan 67,2+1,7 MM, TO
B 1993 r. mpu B3aTHHU IPOO €3Keil MPOMBICIOBOTO pa3Mepa Ha IiyOuHe 2—7 M oOHapyskeHO He 0bL10. O0-
II1€ 3aachkl MHOTOUIVIBIX MOPCKUX €Kel B 3TOM paiioHe cokpatuiauck ¢ 31 T 10 7 . B 1993-1996 rr.
KOJIOHHM3AIlMU KaJaHOB MoABeprnchk OyxThl MyTHas u bepe3osas, a ¢ 1995 1. mo Hacrosiiee Bpems mpo-
MCXOAUT KOJIOHM3auus paiioHoB Oyxt JluctBeHnunas u Pycckas. 3nech oTMeueHa cepbesHas aerpaaa-
LS IPOMBICIIOBBIX CKOTJICHH MHOTOMIJIBIX MOPCKHX exel (Tadn. 4.3.2). Ha yuactke ot 0. Jluctse-
HUYHOHU 710 6. Pycckoii Guomacca mpOMBICIOBBIX 0co0eil cokpaTuiachk B cpeareM ¢ 1,21 kr/m? 1o
0,19 Kkr/m?, TO €CTh IPUMEPHO B 6 pas.

Kak Bunno 13 Tabnuuet 4.3.2 u pucynka 4.3.1, nponecc aerpagauuu B 0. JINCTBEHUYHOM IPOUCXO-
JIUJI B OCHOBHOM 32 CUET JIMMUHAIMU KPYHHBIX ocoOel. [Ipu oTcyTcTBIH MPUTOKA MOJIOHU STOT MPO-
LEeCC JI0JDKEH ObUI 3aBepIuuThes Jerpananueid nocenennid nz tuna KII 8 Tun KP. Onnako Benencrsue
TIOTIOJIHEHMST MEJIKOBOJIHBIX IIOCEJICHHUH 3a CUET MUTPALUK OoJiee MEJIKUX eXel ¢ 0oJee TITyOOKOBOAHBIX
OMOTOMOB MJIOTHOCTH 0cobeit B 1999 1., mo cpaBHeHuto ¢ 1995 r., ocranack Ha IPEKHEM ypOBHE
(tabmn. 4.3.2). [Ipouecc aerpananuy npaktuyecku ocymiectsuiics 1o myta KII—CY—MY, koTopblii MOX-

Tabnuma 4.3.2. CpenHue nmokaszaTeau OOMITNS MHOTOUIIIBIX MOPCKHX €Xeil B paifoHax OyXT ABauMHCKOTO 3aJIMBa
B 1992, 1995, 1996 u 1999 rT. Ha nryOune 2—7 M

Paiion Ton B B* % d d* Tur noceneHust
b. JIucrBennunast 1992 5560 4476 71,3 78,5 524 KIT
1995 1938 1329 40,1 36,5 15,7 cy
1996 1435 856 232 4.1 10,8 (0%
1999 468 46 0,7 34.8 0,2 MY
B. Pycckas 1995 1462 985 26,9 32,8 8,7 cy
1996 1121 874 24,7 28,1 6,1 (0%
1999 561 216 29,0 7,1 22 CP

O6o03HaueHust 3nech u B Tabiuie 4.3.3: B — cpeansis Ouomacca ocobeit, r/m?; B¥ — cpennss buomacca ocodeit
HPOMBICIIOBBIX pazMepoB (Oosiee 50 MM ), r/mM%; % — CpeIHsis 10t TPOMBICIIOBBIX 0co0eid, %; d — cpeaHsist mioT-
HOCTB 0c00€i, 9K3./M?; d* — cpeIHss ITIOTHOCTH MPOMBICIIOBBIX 0CO0€H, 3K3./M>
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HO CYHUTATh KIIACCHYECKUM JJIsl MEITKOBOJHBIX MOCENeHUH (IITyOorHa 3—7 M) TIPH yCIIOBHH MTOBBIIEHHOM A1~
MHHAIUH KPYITHBIX 0COOEH 1 TIPH HAJTMYUHU YCTOWYMBOTO MOMOTHEHHS MOJIOABIO U3 TITYOKEeNISKaIHX Moce-
nenuii Tunia MIT-MY (ryOuna 7-20 m), rJie B OCHOBHOM M IIPOUCXOUT YCIICIITHOE OCEJAaHUE TMUUHOK.

IIpu 5TOM TIOTHOCTE 0COOEH MPOMBICIOBBIX pa3MepoB ymana ¢ 15,7 mo 0,2 9x3./mM>. MoaanbHbIiH
pasmep ¢ 45 MM ymenbimwics 10 25 mum (puc. 4.3.1).

Takum 00pa3oM, IOCEJIEHUS Ha y4acTKe 0Oepexbs B paiione 0. JIMCTBEHHUYHOM 110 KOJIMYECTBEH-
HBIM TIOKa3aTeJIsIM CTall COOTBETCTBOBATEH TUITY MY (Menkue, yMEepeHHO), TO €CTh (aKTHYECKH BbII-
JIM U3 pa3psiia IPOMBICIOBBIX.

B paiione 6. Pyccrkoii mporiecc qerpaaun me o HeCKoJIbKo Apyromy myTH. [1o Mmepe anumuHanmm
KPYIIHBIX MOPCKHUX €Kel Ha MEeTKOBObe (ITyOnHa 2—7 M) He HaOII0AaI0Ch MOMOIHEHUS 0co0eil 3a cueT
MOJIOU. DTO OOBSCHSETCS TEM, YTO B TOM pallOHE MEIKOBOJHBIC CKAIHMCTHIC YUACTKHU MOOEPEKbs
OrpaHUYCHBI HEOIATONPHUATHBIME TSI MOPCKUX €KEH MATKMMHU M CMEIIAHHBIMU TPYHTaMH YKe C IIy-
Oounbl 8—12 M. JI[pyrumu ciioBaMu, B JaHHOM pailOHE OTCYTCTBYIOT INTyOOKOBOTHBIE TIOCEICHUS MOPCKHX
eXeH, ABISIONINECS M0 CYyTH peyrnyMOM JUIsi OTPOMHOTO KOJIMYeCTBA MEJIKUX 0c0o0ei (THT oceIeHnit
M*) 1 OCHOBHBIM HCTOYHUKOM ITOTIOTHEHHS MEJIKOBOIHBIX MocesieHnid. Kpome Toro, B 3TOT nmepuos Bpe-
MEHH, BEPOSITHEE BCETO, HEe HAONII01aI0Ch MPOLIEcca YCIEITHOIO MacCOBOTO OCEIaHusl TMUMHOK. B pe-
3yabTaTe ynaia Kak o0mas IIOTHOCTH (MPUMEPHO B 5 pa3), Tak U IIIOTHOCTH MPOMBICIOBBIX 0cobeit (B
4 paza), HO ITPH TOM MOJAIBHBIN pa3Mep B 3TUX Pa3peKEHHBIX MoceneHus X yBenuauics ¢ 40 1o 50 mm
(puc. 4.3.2). Takum oOpazoM, nocenenus tTuna CVY B paitone 6. Pycckoit o mokaszaressiM oOuius uepe3
YeThIpe Toja CTajdl COOTBETCTBOBaTh Ty CP, U TakyKe mepecTaiu MpeAcTaBIsiTh CEPbE3HBIN MPO-
MBICIIOBBII MHTEPEC.

[ToceneHust MHOTOUITIBIX MOPCKUX €Kel OoJiee CeBEpHBIX YUacTKOB 1moOepexbs (paiion 6. Buiro-
yrHCKOH, 6. OmacHas), MoKa He MOABEPTHYTasl IPEeCcCy XUITHUYECTBA KaJaHOB, UCIIBITHIBAIN B TIOCIIE-
JTHHE TOJbI TOJIBKO BIIMSIHAE BOAOJIA3HOTO TpoMbicia. Tabmuma 4.3.3 moka3bIBaeT, 4TO B IaHHBIX MOCE-
JICHUSIX MHOTOUTIIBIX MOPCKHUX €XKel 3a ueThIpe roja NpOHU30IIIH ONpeAeTIeHHbIC H3MeHeHus1. B yacTHo-
ctH, B 0. OmacHOM, SIBISIOILEHCS OMHUM U3 HanboJiee MOCeIaeMbIX TPOMBICIOBBIX MOJIUTOHOB, B 1999 1.
MPOM30LIIO YMEHbIIeHHE 001Iell OnomMacchl B 1Ba pasa, a OmoMacchl MPOMBICTIOBBIX 0cO0ei — B TpU
pasa 1o cpaBHEHUIO C TAaKOBBIMH B 1995 . M XOTS IIIOTHOCTH )KMBOTHBIX OCTAIach Ha TOM JKE€ YPOBHE,
TUIOTHOCTDH IPOMBICIIOBBIX 0CO0EH yMEHBIINIACh TIOUTH B JBa pa3a. MoaaabHbII pa3Mep YMEHbLIHIICS
¢ 85-90 no 60 mm, a ot MPOMBICIIOBBIX 0cobeit — co 100 o 58,6% (puc. 4.3.3., Tadmn. 4.3.3).

OueBHIHO, YTO MO MEPE MPOMBICIIOBOTO U3BATHS KPYITHBIX MOPCKHUX €Kel MX 0CBOOOIUBIIYIOCS HUILY
3aHUMAJI CpeHUE U MeJIKhe 0co0u 13 TiTyOkenexamux 0MoTonoB. Takum 0Opa3oM, MOCTEIIEHHO Ha-

1995 1999 .
140 - 140 ~
. 120 4 . 120 H
E 100 - E 100 -
s 804 S 80
T 60 260+
g 40 3 40
= =
20 20 -
0 0
5 15 25 35 45 55 65 75 85 95 5 15 25 35 45 55 65 75 85 95
Jnamerp, MM Jnamerp, MM

Puc. 4.3.1. Pa3mepHO-4acTOTHOE pacrpeneseHne MHOTOUIIION0 MOPCKOTO eka B paiioHe 0. JInCTBeHNYHOH Ha TITy-
6une 2-7M B 19951 1999 .

Tabnuma 4.3.3. Cpenaue mokaszaTeau 0O0MINS MHOTOUITIBIX MOPCKHX eXel B paifoHax OyXT ABaYMHCKOTO 3aJMBa B
1995 1 1999 T Ha TTyOMHE 2—7 M

Paiion Ton B B* % d d* Twum noceneHus
b. Onacnas 1995 8755 8756 100 53,0 53,0 KIT
1999 4283 2928 58,6 51,0 293 CII
B. Bunrounnckas 1995 1141 776 46,5 20,1 8,1 (0%
1999 3013 2189 48,6 54,0 24.5 (11
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KaITMBAIOIINECs] M3MEHEHHS TIPUBEIIN K TOMY, 4TO TIOCEJICHNsI MHOTOUTIIOTO eXa B 0. OnacHoil Ha Iy~
6une 2—7 M u3 Tunuunoro KII cranu mo konnmuecTBEHHBIM MOKa3aTeIsIM cOOTBeTCTBOBaTh TUIy CII.

HeoxxunanHnoe yBeandeHne KOJIMUYECTBEHHBIX XapaKTEPUCTHK CKOTUICHHH MHOTOUIJIBIX MOPCKUX €KEeH
OBUIO 3apEerHCTPUPOBAHO HA YUaCTKe OT BBIXOIHOTO Oepera I0KHOM 3Kkcro3unuu 6. BumounHckoit 1o
M. OTBecHBIU. 31ech, Ha TTyOuHe 2—7 M, o01ast Ouomacca exeil yBenuuuiach B cpeanem ¢ 1141 r/m?
B 1995 . 10 3031 r/M?B 1999 1., TO ecTh Oosee yeM B 2,5 pasa (Tadm. 4.3.3), Gmomacca MPOMBICTOBBIX
oco0eil yBeIMYnIIach MOYTH B TPH pasa. [[puMepHO B TaKOM e COOTHOLICHUH YBEIHMUMIHCH 00IIas
TUIOTHOCTD U TIOTHOCTH OCOOEH MTPOMBICIIOBBIX pa3MepoB. XapaKkTepHO, YTO MPH TOM HEM3MEHHBIMU
OCTaJICh TaKUe MapaMeTpbl KaKk JOJsl MPOMBICIOBBIX ocobeld B moceneHuu (46,5% B 1995 u 48,6%
B 1999 1.) u cpennuii pazmep ocobdeli (46,6 mm B 1995 1 1999 rr.). 3neCh HANKIIO HATMYUE MUTPAIIHiA
MOPCKHX €Xel KpPYITHBIX ¥ CPEIHUX Pa3MEPOB C COCEAHNUX OOMIIBHBIX YYaCTKOB, B ITOJIb3y YETO TOBOPUT
yBEJIMYEHUE MOJANBHBIX pa3MepoB ¢ 40 10 55 mm (puc. 4.3.4), onHaKo ecTh BEpOSTHOCTh OIIMOKH B35~
THS IPO0O, TO €CTh HECOBMNAACHUE KOOPAMHAT YUETHBIX TOUEK HA 3TOM ydacTke modepexns B 1995 u
1999 rr. B no6om citydae, 3TH pe3yabTaTbl CBUACTENBCTBYIOT O BIIOJHE YIOBICTBOPUTEILHOM COCTO-
SIHUM ¥ 00 OTCYTCTBHH ACTPAAALMOHHBIX MMPOLECCOB B MOCEICHUSX MHOTOUIIIBIX MOPCKUX €XKeH Ha yda-
cTKe modepexbst oT 0. BumounHcko# g0 6. OnacHoi.

[Tocne naTeHCHBHOTO TpOoMBICia B moceneHusx exeil Tunos KI1 n KY, BBuAy BBICOKOI TUNIOTHOCTH
MPOMBICIIOBBIX 0COOEH M HU3KOM IIIOTHOCTH HEITPOMBICTIOBBIX 0COOCH, MPOUCXOIUT IMMHHAIIHS 0CO0eH
MIPOMBICIIOBBIX Pa3MEPOB M CHIKEHHE BCEX KOJIMYECTBEHHBIX MOKa3aTelneil moceneHui (tadm. 4.3.4).

Taxum 00pa3zoMm, Py OTCYTCTBUHU MTOCTOSTHHOTO MMPUTOKA MOJIOJBIX 0COOEH 13 OIM3exaux oojiee
TyOOKOBOJIHBIX U MEJIKOPa3MEPHBIX MOCENeHUH (IIPU UX MTPOCTPAHCTBEHHOH N30JIMPOBAHHOCTH) MOTYT
MPOU30UTH MOJAPBIB PECYPCOB M UCKITIOYCHUE TAHHOTO MOCENCHHS U3 IPOMBICIIOBOM SKCIUTyaTalliy Ha
HECKOJIbKO JIET. B Takoli cuTyaluy npoucxXoauT Aerpaaanust Tuna nocenenus no npuamumny KII—KYKP
npu yMepeHHOM npecce 100b1uu u K*—»CP npu nHTeHCMBHOM TIpoMEbIciie. BoccTaHoBIeHHE IEpBOHA-
YabHOTO MOTEHIIMAJA TIOCEICHUSI MOKET 3aHsTh Mepros nopsiaka 5—10 jet, B 3aBUCHMOCTH OT TEMIIOB
pocTa IOBEHWJIOB M3 yCIIeMIHOro nonoinHenus. Hanpumep, 1o 1996 r. B paiione k. Kanopsik nocenenust
MHOTOUIJIOTO €a OBbLIM MpeacTaBieHbl B 0CHOBHOM nocenenusMu tuna KY u CII. B pesynbsrare un-
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Puc. 4.3.2. Pa3MepHO-4acTOTHOE paclpeielieHne MHOTOUTIIOTO MOPCKOTO ea B paifoHe 0. Pycckoii Ha rmyOune
2-7mMB 199511999 1.
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Puc. 4.3.3. PazmepHO-4acTOTHOE pacnpe/iesieHne MHOTOUIIIOT0 MOPCKOTO eXka B paifone 0. OmacHoii Ha rmyOouHe
2-7MB 199511999
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TEHCHBHOU MTPOMBICIIOBOI HATPY3KH CPEAHss IO 0COOeH MPOMBICIOBBIX Pa3MEpOB B ITOCEICHUH 31€Ch
cHuzninach ¢ 12,6% B 1996 1. 10 3,7% B 1997 1. (Tun CP). DT0 nmpakTHUeCKH BBIBEJIO TaHHBIA palioH U3
paspsaa NOTEHIUAIBHO MPUTOIHBIX AJISl TPOMBICIA. BBUIY OTCYTCTBHSI CONPSIKEHHBIX Ooiee rTy0oKo-
BOJHBIX ITOCEJICHUH U, KaK CJIEICTBHE, IPUTOKA OTTyJa 0cO0eH, a TaK)Ke eKETOHOTO MPOMBICIIOBOTO
U3BATHS B 9TOM paiione, B 1999 1. He ObUIO OTMEUEHO JOCTOBEPHOTO YBEITHMUEHUS! KOJTUYECTBEHHBIX
noka3zaTeJieil JaHHOTO TOCEeJICHUSI.

ITpu sxcrutyararmu nocenennii Trna C* nerpananus uaet no nyta CII—»CY—»CP wiu CIT—CY—»
M* 1ipu 0COOCHHO HHTEHCUBHOM TIpOMBbICIIe. B 00oux citydasix, axe mpu MPOCTPaHCTBEHHON U30JIUPO-
BaHHOCTH JAHHOTO TIOCEJIEHUS], TI0CIIe JIMMHUHAIIMY YaCTH KPYITHBIX 0c00ell MPOMBICIIOBOTO pa3Mepa oc-
TaBIIasICsl MOJIOJAsi MEJIKOpa3MepHasi 4acTh MOCEJICHHS T0Ty4aeT BO3MOXKHOCTD 3aHSATh OCBOOOINB-
LIYIOCS YaCTh SKOJIOTMYECKOM HUIIN, B PE3yJbTaTe YeTo MOdydaeT AOCTYI K OOMIIbHBIM MUILEBBIM pe-
cypcaM M, Kak CJe/ICTBUE, UMEET BO3MOKHOCTh YCKOPEHHOT0 TOHA/IHOTO U coMarnyeckoro pocta. [Ipu
TaKOM BapHaHTE pa3BUTHsI COOBITHI BOCCTAHOBJICHHE MOTEHIIMAIBEHON TPOMBICIOBON MPUTOHOCTH JJaH-
HOTO TIOCEJICHUS CBOJUTCSI K TOpa3o Oojiee KOPOTKOMY CPOKY, B OTIMYKE OT KPYITHOPa3MEpHBIX Moce-
JICHUH, ¥ MOKET OTPAaHUYUBATHCS 1—2 romaMu.

Crenyer 3aMETHUTB, UTO B 000MX BapHaHTax IPH NPOCTPAHCTBEHHON CONPSKEHHOCTH JJAHHBIX TIOCE-
JIeHUH ¢ TIyOOKOBOAHBIMHU MTOCENICHUSIMU, IPEACTABICHHBIMU B OCHOBHOM THIamMu MIT u MY, temmb
BOCCTAHOBJIEHHUS TOCJIE BO3/EHCTBUS MPOMBICIIA CYLIECTBEHHO COKPAIAIOTCS B CBSI3U C YCKOPEHHOM
MUTpaLueil KpymHbIX 0ocobel n3 6os1ee TyOOKOBOJHBIX MOCENEHHH (II0 CPaBHEHHIO C METKUMH H cl1abo
KOHKYPHUPYIOIIUMH 0CO0sIMU) Ha 00Jiee KOPMHOE METKOBO/IBE.

[Ipu oTcyTCTBHM Mpecca XUIIHUKOB ¥ 3HAYUTENLHON POMBICIIOBOM CMEPTHOCTH KPYITHBIX 0CO0eH, a
TaKke HOpMaJIbHOM nonosiHeHnu B nocenenusax tuna KI1-KY Bo3HukaeT BeposTHOCTb yHUUTOKEHUS MTPHU-
OpeXHOI BOIOPOCIIeBOH KaiMbI OypbIX Bofopocieil. JlamuHapreBble BIUIOTh 10 HIKHEH JINTOPAILHON 30HBI
BCIIEICTBUE €€ Bbleanus. [Ipr oTCyTCTBIM 10CTaTOYHOTO KOJMUYECTBA MUIIN TEMITBI POCTa MOPCKHX €XKei
3HAYUTEJILHO CHUKAIOTCS, U IaHHAasi OMOCHCTEMa CTAaHOBHUTCSI CTa0MIBHOW BO BPEMEHH, IPEBPAIIAsich B
«EXMHYIO IyCTOMIbY» (THI mocesieHnss M*) Ha qnurenbHoe BpeMsi. Bronb mobepesxbs Bocrounoit Kam-
YaTKH OHM BCTpevaroTcs Kak B Kponoukom 3anuse (paiions! 6. MopskoBoit, 6. XKenesHoit u 0. KpaukoBoit),
TaK U B ABaYMHCKOM 3aiuBe (paiionsl 0. be3pimsianol, 6. Capannoii). [lonqoOHas 3BostonMs MpuOpeKHBIX
9KOCHCTEM HIMPOKO M3BECTHA U3 UTEpaTypHbIX ncTouHUKoB (Leighton et al., 1966; Breen, Mann, 1976;
Mann, 1982). BaxxubsiMu pakTopamMu HEOOPATUMOCTH MTPOUCLIECIIINX U3MEHEHHUH SIBIJISIFOTCS: BO-IIEPBBIX,
IJIOCKOE CKAJINCTOE THO C HE3HAYUTEIBHBIM YKIIOHOM, U BO-BTOPBIX — OTCYTCTBHE 3HAYUTEJILHOTO PH-
0051, IPENATCTBYIOIIETO TPUKPEIUICHUIO MOPCKHX €KEH K TamioMaM OypbIX BOJOPOCIEH U IPUAaBINBa-
HUIO UX KO AHY. [lo JaHHBIM nUTEpaTypHBIX HCTOYHHUKOB, Ja’Ke HE3HAYMTEIbHAS IUIOTHOCTH (OKOJIO

Tabmuna 4.3.4. U3MeHeHne KOJTMYeCTBEHHBIX MTOKa3aTesel Mo CceIeH I MHOTOUTIIBIX MOPCKHUX €Keil B KOHTPOJIHHON
Touke 0. OnacHO B pe3yabTare HHTEHCUBHOTO ITpoMbIcia B 1999 1.

B3stue npod B % d | d* | Tun nocenenus
Jlo mpoMebIcTa 37 82,3 36,3 31,7 KY
ITocie mpomebIcta 0,6 17,0 13,1 22 CpP
1995 1999 r.
25 - 25 7
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I[nanu-'rp, MM ,.rlllﬂMlL"l'p, MM

Puc. 4.3.4. Pa3mepHO-4acTOTHOE pacipe/ieieHue MHOTOMTIIOTO MOPCKOTO €a B paiioHe 0. BurtounHckoii Ha TiryOu-
He 2-7MB 19951 1999 .
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10 sk3./m?) (Leighton et al., 1966) unu 6uomacca (He menee 150 r/m?) (Breen, Mann, 1976) HekpymHbIX
MOPCKHUX €Keil B 30HE ITyCTOIIA MOXET SIBJSATHCS (PaKTOPOM, IPEMSITCTBYFOLIMM Pa3BUTHIO BOJIOPOCIIE-
BOT'0 ITOKPOBA, KOT/Ia 3apPOCTKH OypBIX BOZOPOCIIEH MOSIAI0TCS €XKaMU HEMOCPEICTBEHHO MOCIIE HX 0Ce-
JIAHUS Ha CKaJlbl.

q)aKTOpaMI/I, CHOCO6HI)IMI/I BBIBECTH 3KOCHUCTCMY M3 COCTOSAHUA YCTOI\/'I‘II/IBOI‘O paBHOBECHA WJIA HE
J0IyCTUTD €€ BXOX/ICHUS B HOILO6HOG COCTOSAHUE, MOT'YT CIIYKUTHb MO0 CHIKEHHE TNIOTHOCTH MOPCKHUX
exen BCJICACTBUC YBCIIMUCHUA SJIMMHUHAIINN U YMCHBIICHNA UHTCHCUBHOCTH OC€IaHUs MOJIOHU, JII/I6O
HAJIMYUE TICPUOINYECKON MOBBIIICHHOW TUAPOIUHAMHUKH, BBICBOOOXKIAIOIICH PUOPEHKHBIC BOJTOPOCITH
U3-110]1 TIpecca BbICaHUs MOPCKUMU €KaMHU.

Takum 00pa3om, MpoIECcC ACrPaJalliy MOCEICHUI MOPCKHUX €XKEeH MOXKET MPOUCXOAUTH KaK MO
BJIMAHUCM H3JIMIIHC CUJIBHOT'O IMIPECCa U3BATUSA KPYITHBIX 00066171 U3 IIPOMBICIIOBOI'O MOCCJICHU A, TaK U
IIpu €1ro MOJIHOM OTCYTCTBUH.
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I'IABA 5. PASBMHOKEHUE, PABBUTHE, POCT

5.1. Pa3mMHoO:KeHHE

5.1.1. O6uue BOMpPOCHI

Pa3smMHOXKEHE MOPCKHX €XEel MMPOUCXONUT Tieproandecku. [1ooBbIe TUKIBI — 3TO BpeMs MEXITY
JIByMsI HEpECTaMH, B TE4€HHE KOTOPOTO B OPTaHU3MeE ITPOMCXOIAT aHATOMO-(DHU3HUOIOT TIECKHE IEPECTPOH-
KH B OpraHax, CBSI3aHHBIE C Pa3BUTHEM IIOJIOBBIX KJIETOK. Bompocam pasMHOXKEHHUS MOPCKHUX €KeH B
JTATPHEBOCTOYHBIX BOAAX MOCBSIIEHO 3HAYNTEIbHOE YHACII0 padoT (13 mocneannx: Bukroposckas, Mar-
Bees, 2000, 2001; EBmoxkumoB u ap., 2001).

Kax y>xe ymoMuHamoch BhIIlie, CTPOHTHIONEHTPOTHABI IMEIOT T10 MATH TPO3/IEBUIHBIX ToHa . L[BeT
WX BapBUPYET Y CAMOK OT KPEMOBOTO /IO TEMHO-KOPUYHEBOTO, Y CAMI[OB — OT OPAH)KEBOTO 70 TEMHO-
kpacHoBatoro (Jlemckas, 1997). BerpedatoTes kpynHbie ocoou (10 90 MM B muamMeTpe MaHIIHpS)
C TEeMHO-CEPBIMHU, HEOONBITUMHU TOHAAMH B TIPETHEPECTOBBIN MEPHO]] — ITO CTapble 0COOH, He yda-
CTBYIOIIIUE B Pa3MHOKEHHUH.

O0BeM ToHAT B XOJIe HEepecTa y KpymHBIX ocobeit (60—70 mm) M. nudus u S. intermedius n3mens-
ercs B cpenaem ot 5 1o 30 mur (Kadanos, [1aBmoukos, 2001). Eciin momycTuTh, 9T0 00heM BEIMETAH-
HBIX SUTIEKIIETOK paBeH 15 MII, TO IJIOOBUTOCTH COCTABHT B cpeaHeM 10 MutH siitiexiieTok. B 6maro-
MIPHUSTHBIX YCIOBHSIX Y OAHOM M TOU JK€ CAMKH B C€30H PA3MHOKEHHSI MOKET OBITH BBIMETAHO HECKOJIb-
KO TIOPIIUH 00ITUTOB. TakuMm 00pazoM, y ocobeli ¢ aramMeTpoM maHmupst 60—75 MM IITOOBUTOCTH MOXKET
nmocturath 20-25 mutH sitmexieTok (Kacesaos u mp., 1980).

[To maHHBIM ATTOHCKHUX HCCIEOBATENEH, TTIOJIOBOH 3penoctu S. intermedius JOCTUTAET MIPU TUA-
Metpe 30—35 MM B BO3pacTe ABYX JIET. XOPOIIO MUTAIONIASCS MOJIOAb CO3PEBACT B BO3PACTe OTHOTO
roga (Agatsuma, Momma, 1988). [IpogomkurensHOCTS XKU3HU — 10 met. [lo npyrum mavHBIM, 3TOT
BHJI CTAHOBHTCS ITOJIOBO3PEIBIM TIPH JOCTIKCHUH AuaMeTpa naHuups 40-45 MM, Ha TpEeTbeM TOy
YKU3HH, XOTS 3peJIble TaMEThl BCTPEUAIOTCs U y Oonee Menkux ocobeit (Tajima et al., 1978; BapakcuH,
1980). IIpomeicoByro wacTh nomyisanun y FOro-3amamnoro CaxanmHa COCTaBISAIOT 0COOHM B BO3pacTe
oT 2+ o 6+ netr. CamMKku ¢ quaMeTpoM maHIups 55—70 MM MOTYT BBIMETATh 32 CE30H PAa3MHOKCHHS
IIo 25 M stitiekeTok (Sxosnes, 1987).

O0BeM roHajI B X0JIe MOJIOBOTO IHUKIIA U3MEHSIETCSl U 'y CAMOK, M Y CaMIIOB ITPUMEPHO OJIMHAKOBO.
[Tepen HepecToMm y ocobeit ¢ nuameTpoM maHIupss 60 MM OH MOXKET COCTAaBIATh 15-25 MIT 1 yMEHB-
marbes B Xofie HepecTa 10 2—4 mi. BecHoll u mo3aHEH 0ceHbl0 00beM TOHA COCTABISIeT 5—7 MII, a
3UMOM yMeHbImaeTcst 10 1-2 mu1. [oHamHbIH HHIEKC (OTHOIICHIE MAaCChl TOHAT M MACCHI €Ka B TIPOIICH-
Tax), TaKUM 00pa3oM, MPOMOPIIOHAIEH CTENICHN 3peI0CTH ToHa bl (XoTnMueHKo, 1987). Bmecte ¢ Tem,
y S. pallidus roranHBI UHAEKC COCTABISIET B cpeaHeM 7—8%, Korma TOHAIbl HAXOMATCS Ha TIEPBOH,
BTOPOIl M TPETheH CTaNAX Pa3BUTHI. ACHHXPOHHOE pa3BUTHE TaMeT y pa3HbIX ocobelt S. pallidus na
ceBepe U tore [IpuMophsi CBHIIETENILCTBYET O PACTIHYTOM IEPHO/Ie HEPECTa ATOr0 BUJA C MOPIUOH-
HBIM CO3PE€BAHHMEM M BBIMETOM I'aM€T, a TAKKE O PAa3HBIX CPOKaAxX Pa3SMHOXKCHUSA B OTUX paﬁOHaX.

VY S. pallidus monoBo3penbpIMU CUUTAIOTCS 0coOu ¢ quaMerpom manuups 45 mm. CooTHOIIEHHE
CaMIIOB U CaMOK MPUMEPHO OJIMHAKOBOE, HO B HAIIPABJIICHUH C 0Ta Ha ceBep y modepeskns [Ipumopbs
OTHOCHTEJIEHOE KOJIMYECTBO CAMOK CHIIKAETCS; B 3TOM K€ HANPABICHUU YMEHbBIIACTCS BEIMYHNHA T'0O-
Ha/IHOTO UHJIEKCA.

Y M. nudus n S. intermedius IpoJOIKUTENLHOCTH U CPOKU CE30HA PA3MHOKEHHSI B PA3HBIX YaCTSIX
WX apealia MOTYT He coBmajarh. [Ipu pacTssHyTOM HepecTe OJJHOBPEMEHHO C BEIMETOM JI03PEBACT YacTh
raMerT, Y4acTBYIOIIMX 3aT€M B 3TOM e HepecTe. B HeKOTOphIX paiioHax B MEPHOJ OJJHOTO ce30Ha pas-
MHOXEHHSI MOPCKHE €XH HepecTsTCs 2—3 pasa; Mpu 3TOM HEPeCT OCYLIECTBIISIETCS 32 CUET CO3peBa-
HUA TOJIOBBIX KJICTOK Pa3HbIX reHepaum‘/'I.

B paifonax, rie HepecT KOpOTKHiA, 0OBIYHO CO3PEBAET OTPOMHOE KOJIIMYECTBO FaMET, O YeM CBHJIC-
TEJNbCTBYIOT CaMble BLICOKHE 3HAUCHHsI TOHAIHOTO HHJIeKca niepe HepectoM. OCHOBHAsSI JIOJISt BOCTIPO-
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M3BOJICTBA MPUXOJIUTCS HA JKUBOTHBIX, OOUTaronuX 10 r1younsl 10—15 M. Ocobu, oduraromue riyoxe,
UMEIT 00Jiee HU3KKUE NPEIHEPECTOBbIC BEIUYUHbBI TOHAHOTO MHJIEKCA, U HEPECT Y HUX HAYUHACTCS
no3ske. Takum 006pa3om, peHEePeCTOBbIE OKA3aTEIH TOHATHBIX HHAEKCOB MOTYT 3aMETHO Pa3IHyaThCs
Ha pa3HBIX y4acTKax B Ipe/ieax OTHOCUTEIbHO HeOonbIoN akBatopun (Skosies, 1976).

B Bomax Hopeeruu u y 06eperoB Mypmana S. droebachiensis BcTynaroT B IMOJOBYIO 3pEIOCTh B
Bo3pacte 3,5-4,5 net npu nuametrpe nanmups 28,5-30,5 mm (Ilpomm, 1977). DT0 noctatouyHo KpyI-
HBIC ©XKH: JUAMETpP UX MaHIUPs JOCTUTACT B 3aKpbIToi ryoe (JlanbHeseneHenkas) 78 MM, B OTKPBI-
Toi (SpeimHas) — 98 MM (0YeHb HE3HAYUTEIBHO OTIMYASICh OT XapaKTEPHONH MaKCUMAJIbLHOUN NJis
BUJIa BEJTUYHHBI).

Wubopmarus o pazmMepax 0co0ei MOPCKUX €XKEH, IOCTUTTIUX ITOJIOBOM 3PEII0CTH, JIOBOJILHO MPOTH-
BopeuuBa (tadim. 5.1.1).

Tabnmma 5.1.1. Bo3pact (Mec.) 1 onepeyHuK maHnupst (MM) IOJIOBOH 3peJIOCTH MOPCKHX exxeld (1o: Lawrence, Bazhin,
1998)

Bun | Bospacr | Pazmep | ArTOp
S. droebachiensis 40 29 Sivertsen, Hopkins, 1995
S. intermedius 24 15-35 Kawamura, 1973
18 20-30 Fuji, 1960
M. nudus - 15 Fuji, 1960
- 30-40 Agatsuma, 1997

[To muorum nannbM (Fuji, 1960; Bapakcuna u ap., 1977; Imai, 1980; Sxosnes, 1993), nanpHeBoc-
TOYHBIE MOPCKHE €KH CTAHOBSITCS MTOJIOBO3PEIBIMH TIPU TOCTIDKEHUH quameTpa manuups 40—45 M.
CoOTHOIICHHUE TOJIOB B IOMYJISIUAX paBHOE. BHEITHHMIA 10J10BOH AuMOp(U3M He BBIpaxeH, XoTs OcaHau
(Osanai, 1980) ormeuaet, uto y M. nudus u S. intermedius TeHUTAIbHBIC TTATTHJUIBI CaMIIa BBITJISISAT
KaK COCKOBHUHBIC OyTOpKH, a y CAMKH — 3TO MaJCHbKUE BBIMYKJIOCTH, MHOI/IA MPOSIBIISIOIINAECS Ha
TTOBEPXHOCTH TTAHIAPSI.

[To paznuuuto nuunb 3tuX nanwut B.JI. KacksHOB curTaeT BO3MOMXKHBIM OIPEIEISITh MOJ Y dKUBBIX
crpourunonentpus (Kacesanos, 1984). Nmeetcs nndopmanus (Bukroposekas u ap., 1997), uro y
S. pallidus 110 BHEITHUM TIpH3HAKaM | IIBETY TOHAJ IO WACHTU(DUIIMPOBATH PAKTHIECKHA HEBO3ZMOKHO.

5.1.2. Ilpomecchl B ToHaaax

B Teuenue rogoBoro penpoayKTUBHOTO [IMKJIA TOHA/IBl MOPCKHX €Xel 000MX MOJIOB MPOXOST Yepes
XapaKkTEepPHYIO CEPUIO CTPYKTYPHBIX U3MeHEHUM. [10J10BOM LIMKIT y MOPCKUX €XEU JeIUTCA Ha HECKOJIBKO
CTaMi, KOJIMYECTBO U HAMMEHOBAHUE KOTOPBIX Y Pa3HbIX aBTOPOB B AECTAISAX MOMKET Pa3IM4aThCS.
Hanpuwmep, nonosoit uukn M. nudus pasnensior Ha nath craauid (enun, 1979). Iepsas cranus —
10J10Basi UHEPTHOCTh — HACTYIAET Cpa3y K€ IMociie HepecTa. | 0HaZja HaXOAUTCsl B COCTOSIHUU ITOKOS.
Ona HeOOJBIIOro pazMepa, CO CHaBLICHCS MOPIIMHUCTON CTEHKOM, JTMIIEHHON Typropa. 2 — Hadajio
pa3BuTHSA — HamOoJee UTUTENbHAs 0 BpeMEHU. DTa CTaJus XapaKTepU3yeTcs] HATUYHEM OOINTOB
paHHEro MpoTOIIa3MaTHUYECKOr0 POCTa, JACrCHEpalueii CBOOOIHOEKAIINX KIETOK M MaKCUMaJIbHBIM
pasBuTHEM TpoHUUECKOi MU, 3 — aKTHBHBIM raMeTOreHe3 MpoTeKaeT Ha (POHE 3HAYUTEILHOTO I10-
TeruIeHns BoAbl. JKene3sl CHIIPHO yBENIMYEHBI B pa3Mepe, TUIOTHBIE, SIPKOTo 1BeTa. B annnycax comep-
JKaTCsl OOILUTHI MPEUMYIECTBEHHO MO3/IHETO MPOTOMIa3MaTHYECKOTO pocTa. 4 — MpeHepecToBasl.
IIpoucxoauT nanbHEUIIUN POCT OOLUTOB. 5 — HEPECTOBAs. ALIMHYCHI 3aII0JHEHBI 3PEIBbIMU SAULIEKIIET-
KaMH.

Bo3moxHBI Ipyrue moapasienenus npouecca, HanpuMep: 1 — HepecToBasi, 2 — MOCICHEPECTOBOM
niepecTpoiiku, 3 — npoudeparun, 4 — mudhepeHInaIim, 1 S — HaKoIIeHHsI TaMeT. HekoTopkie crienu-
anucTel (XoTuMueHKo, 1989; XotumueHko u ap., 1993) npennararoT 4eTHIPEXCTAIHITHYIO CXEMY:
1 — npomudeparus (OKTAOPb—HOAOPs — MAal—HIOHB), 2 — POCT U CO3pEBaHUE raMeT (MIOHb—HIOIb),
3 — 3penoii roHazpl, MM HepecToBast (aBIyCT—OKTIOPb), 4 — MOCIeHePecTOBasl.

CTpyKTypHBIE U3BMEHEHHUS B TOHA/IaX O0OMX IMOJIOB MOPCKUX €Kei MOKHO KJIaCCU(HUITUPOBATH IO
AKTUBHOCTH Ha JIB€ [JIaBHBIE TOMYJIALUHU KJIETOK. DTH KJIETOYHBIE OMYIISIIIMK TTOIPa3AEII0TCs Ha 3apo-
JBIIIEBBIC KJIETKU (OOTOHUH — 3pelible SIa B SMYHUKE, UITH CIIEPMATOTOHUU — AU GepeHINPOBaHHbIE
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CIepMAaTO30M/Ibl) M COMAaTUYECKHE KIJICTKH, Ha3BaHHBIC TUTATEIBHBIMH (DaroluTaMu, KOTOPBIE IPHCYT-
CTBYIOT y 00OHX IOJIOB.

B nocnennue roapl BEITIOIHEHA LeNasi CepUsl HCCIE0BAaHUI Pa3BUTHS MOJIOBBIX MPOJIYKTOB MOP-
CKHUX €XeH, pe3yJbTaThl KOTOPBIX TIO3BOJISIOT MPEJIOKHUTH HOBYIO OOOOIIEHHYIO MOJIENb PENPOIYKIINN
(Walker et al., 2001). 'amMeToreHe3 U BHYTPUTOHAJHOE COXPAHEHUE U MCIIOIB30BAHUE MUTATEIIbHBIX
BEIIECTB — CBS3aHHBIC MPOLECChl. BBIACAIOTCS clieaylomye 4YeThlpe cTaguu: | — HHTep-raMeTore-
He3 U (arouTo3 NUTATENbHBIX (aronuToB, 2 — MperaMeToreHe3 ¥ BOCCTAHOBJICHUE MUTATEIbHBIX
(arounToB, 3 — ramMeToreHe3 M yTHIM3alus MUTaTeNIbHBIX (arouuToB, 4 — OKOHUAHHE raMeTOreHe3a,
pacxoaoBaHUE MUTATENbHBIX (PAroUTOB U HEPECT.

Takum 00pazoM, raMeToreHe3 Kak MpoLece pa3BUTHsI OJIOBBIX KIETOK BKIIIOYAET MEPUOJIbI HX pa3-
MHOXKEHHUSI, POCTa, CO3pEBaHUs U POPMUPOBaHUS. B epnos pa3MHOKEHHUS POUCXOAAT MUTOTHYECKHE
JIeNIeHHS OOTOHUEB B KCHCKUX F'OHAAaX U CIIEPMaTOTOHUEB — B MYXKCKHX. [1ocie 3aBepiieHus MUTO30B
OHH TIEPEXOJIAT B IEpUOA pocTa. B Havase 3Toro nepuoaa OOUUTHI ¥ CLIEPMATOLUTEI HAXOASTCS B TCHE-
patuBHOH (haze, 7151 KOTOPOH XapaKTepPHbI HE3HAYUTENBHBINM POCT OOLUTA U CYIIECTBEHHBIE XPOMOCOM-
HBIC TIpe0o0pa3oBaHMsI B Apax OOLUTA U criepMaronnTa. B mocnenyromeil BeretatuBHOU (aze, Xapak-
TEPHOM ISl OOLIUTOB, TPE0OIATAI0T MPOLIECCH POCTA, TIpoLecc 00pa30BaHMsI, HAKOIUICHUS U (POPMHPO-
BaHMsI 3alIaCHBIX TUTATENbHBIX BEHIECTB JKENTKA. M B IeproA co3peBaHms MPOUCXOIUT PEAYKIIMOHHOE
JIeTICHUE KJICTKH, WIIK Meii03, B X0/Ie KOTOPOTO OOBIUHBI ISl BCEX KJICTOK TUILIOMIHBII HAOOp XpoMo-
COM YMEHBIIAeTCs BABOE, CTAHOBSICH ralIONIHBIM. Mel03 COCTOUT U3 ABYX MOCIIEI0BaTEIbHBIX JIeie-
HUIi, 3aKaHYMBAIOIINXCS 00pa3oBaHUEM SHIICKICTKH (OOT€HEe3) U CIepMaTH/Ibl. 3aTeM, B pe3ybTaTe
CIIEpMHOTCHE3a U3 CrepMaTuabl popMupyercs: ciepmaTo3on. [lepen BBIMETOM MOJIOBBIE CEKPETHI
HaKarMBaroTcs B aunHycax ronas (KacesHoB u ap., 1976, 1980).

Ha MHTEeHCUBHOCTB pa3BUTHUS MOJIOBBIX MPOAYKTOB B TOHA/IAX BIHSIET LEIBIH P (PaKTOPOB CPEIIBL.
Hanpumep, pa3surtuto ronas u pocty M. nudus ot BayTpennero mopst 1o Canrapckoro nponusa (Smo-
HUS) CIIOCOOCTBYET CTENEeHb pa3BUTHA Bogopociei. [lociaennss cs3ana ¢ u3MeHUUBOCTHIO Llycum-
CKOro TeueHusl. PasButue Monoau ycKopsieTcs IpH BBICOKOH TeMmIieparype BOAbI B CEHTIOpe U 00pa3o-
BaHMM MOIIHBIX 3apociieil OypbIx Bogopociel (Kenmna) n3-3a HU3KOH TeMIepaTypoil BOIbl 3MMOM. JTH
00CTOSITENLCTBA PE3YIBTHPYIOT YBEIUUCHUE pa3Mepa MOPCKUX €XKel M COIEHCTBYIOT UX cOMaTH4ec-
KOMY ¥ TOHaJHOMY POCTY.

[IpuBenem onmcaHne CE30HHBIX M3MEHEHUH B MOJIOBBIX XkKelle3axX TPeX Hanbosiee MacCOBBIX BUIOB
Mopckux exelt Poccnn (KacwssHoB 1 ap., 1980; Oganesyan, 1998).

Strongylocentrotus droebachiensis

Cawmku. BecHoH 1 1eTOM SIMUHUKH coZiepKaT HeOObIINe OOIMTHL. [IpocBeT roHa  HaloJIHEH MUTa-
TEJIbHBIMU (paronrTaMu; BCTPEYAIOTCS OCTATOUHBIC SHIA, PE30POLHS KOTOPHIX IPOUCXOAHT JIETOM.
KonnuecTBo (paronuToB MOCTENEHHO yBEIUYMUBACTCS, U TIOOYJIBI B MX LUTOIUIA3ME YKpyHHsIoTCs. B
CEHTAOPE U OKTSAOpE MOSBIAIOTCSA BHOBb C(OOPMHUPOBAHHBIC OOIMTHL. PacTyiine oounTsl npeabayei
reHepaluy IPUCYTCTBYIOT 10 HOsIOpst. C nexaOpst HaYMHAETCst OBICTPBIA POCT OOLUTOB; IPOCTPAHCTBO,
3aHMMaeMO€e MUTATEIbHBIMU (ParouuTaMu, pe3ko yMeHsiiaercs. B eBpane—mapre y GonblnHCTBA
CaMOK TOSIBIISIIOTCS 3peiible stiiia. Mooabie 0OLnTH HOBOM T'eHEpaluy HalIeHbI ociae GeBpast; HX
YHCIIO BO3PACTAET 0 Masg—HIOHA. B 3TOT ke mepuoi CHUkKaeTcs YUCII0 3PembIX ULl

Camupl. Manoe KoJIrM4ecTBO OCTaTOUHBIX CIIEPMATO30HM/10B B MCTOIIEHHBIX CEMEHHHUKaX MOJBEpra-
eTcst pe30pOLuy Mepe]] HIOHEM, BO3pacTaeT YMCII0 NUTAaTeNbHBIX (paronuToB. B nione ciepmatoronnu
PasHbIX TeHepalyii 1 HeOOJIbIINE TPYIIITBI CIIEPMATOLUTOB BEICTPAUBAIOTCA 10 Nepudepun TpyooUeK B
HEKOTOPBIX TOHaAax. B nioje—aBrycre BHOBb cpOPMUPOBAHHbBIE CIIEPMATO30MIbI HAYMHAIOT AaKKyMY-
JUPOBATHCS B LIEHTPAJIBHON YacTH TpyOoueK. 30Ha CEepMaTO30MA0B B CCHTIOpE—OKTAOpe OBICTPO
yBennunBaercs, 3anumas 30-60% noBepxHocTH TpyOouek. Cpeau nuTaTeabHbIX (GarouuToB BCTpeda-
FOTCS TPYIIIBI CLIEPMATOIIMTOB U CIIEpMAaTH/. AKKYMYJISLIUS CIIEPMATO30UI0B ITPOAOIIKAETCS OCEHBIO U
3UMOH.

Strongylocentrotus intermedius
Camku. OceHblo Hapsy ¢ SHIEKIeTKAMH B SHYHUKE HAOMIONAETCS MHOTO MPUCTEHOYHBIX PacTy-
X oonuToB. O0BEM BCIIOMOTATENIBHBIX KIETOK YBelInduBaeTcs. KpymHble OOIUTH U SUIEKICTKH

78



I'naBa 5. PazmHoxeHue, pa3zBuTue, poct

pe3opOupyroTcs. 3UMOi TMYHUKHM YMEHBIIAKOTCS B pa3Mepax. B ssHBape—(peBpalie HECKOJIBKO yBEINYH-
BAETCS YMCJIO BCIIOMOTATENbHBIX KJIETOK U PACTyIIMX OOLMTOB. BeCHOU B AMUHMKAaX MPOUCXOJIUT pe-
30pOILIKs BBIPOCIIMX OOIMTOB. BCcrioMoraTeibHbIe KIETKU 3aIOHSIOT IPOCBETHI B alfuHycax. HaunHa-
€TCsl BETeTAaTUBHBIN POCT MPUCTCHOYHBIX OOIUTOB. 3a JIETO TOHAABl HEOTHOKPATHO 3AMOTHSIIOTCS Si-
LEKJIETKaMU U MPOUCXOAUT HECKOJIBKO BHIMETOB. B pailoHax ¢ XOpOLIMMHU MUILEBBIMU YCIOBUSMHU Y CTE-
HOK aIlMHYCOB Ha0JII01aeTCs BTOpasi FreHepallvs MEJIKMX OOIUTOB.

Camirpl. OCeHBIO KOJTUYECTBO CIIEPMATOIIMTOB B CEMEHHHUKAX COKpamiaercs. Bo MHOTHX ToHamax
COJICPIKUTCS 3HAUUTEIHHOE KOJIMUECTBO CIIEPMATO30MI0B, XOTS U OTMEUAETCs MX pe3opOuus. 3uMoit
PEe30pOIMOHHBIC MPOIIECCHI YCUITMBAIOTCS. Y HEKOTOPBIX 0CO0EH B CEMECHHHUKAX U 3UMOU UJIET CIIEPMHUO-
FE€HE3, YUCJIEHHOCTh CIIEPMHUEB OCTAETCS OTHOCUTEIBHO NMOCTOSSHHOW. BO BTOpOI NOJIOBUHE BECHBI B
ceMeHHHKaX JudepeHIUpyeTcss MHOKECTBO criepMaTonuToB. CriepMaTH/Ibl U PEJIKUE CIICPMUH Pa3-
OpocaHbI Cpe/ii BCIIOMOTaTelIbHbIX KJIETOK. JIETOM y caMIlOB CIIEpMUOTCHE3 3aTparuBaeT OOJIbIITNH-
CTBO CIIEPMATOLMTOB. 30HA CIIEPMUEB YBEIUUMBACTCS M BHITECHSAET BCIIOMOTATeNbHbBIC KIeTKU. [loc-
Jie BBIMETa CIIEPMUEB alIMHYChl YMEHBIIAIOTCS B pa3Mepax.

Mesocentrotus nudus

Camxu. OceHbio B OKTH6pC Y HCKOTOPBIX CaMOK UACT POCT OOUUTOB U HAKOIJICHUC SINIEKJICTOK.
KomnnuectBo SIUIEKIICTOK 6I)ICTpO YBCINYNBACTCA, U B KOHIIC CeHTH6p$l OOJBIIMHCTBO CAMOK MMEET yiKe
TNOCJICHCPCCTOBLIC TOHA/IBI. 3UMOM SMYHUKHU HECKOJIBKO YMCHBIIIAIOTCA B pasMepax. BbonpmnaCcTBO KpyIi-
HBIX OOIIMTOB pe3op61/1pyeTc5L HeKOTOpLIC OPUCTCHOYHBIC OOLUTHI BHIPACTAIOT JO CPECAHUX pa3MEpPOB.
BecHoli SMYHUKH OTHOCUTEIHHO KPYIIHBIC, B HUX MHOTI'O BCIIOMOT'aTCJIbHBIX KJICTOK U OOLIUTOB. prHHBIe
OOIIMTHI p630p6I/Ipy}OTCﬂ, YHCJIO MCJIKUX OOUTOB YBCINYUBACTCA. JleToM B IMYHUKAX NOCT UHTCHCUB-
HBIN POCT OOLIUTOB, UX CO3PEBAHUC 1 HAKOIJICHUC HﬁHeKﬂCTOK. I/IHOI‘I[.’:I CIIC 10 BBIMETA SIUI] B allUHYyCax
OTMCYACTCA POCT HOBOM reHepanv OOUUTOB. Bo BTOpOﬁ IMMOJIOBUHE aBrycra OOJIBIITMHCTBO CAMOK HMeE-
€T NOCJICHCPCCTOBLIC AMNYHUKU. ITocne HEpEeCTa NOSABIACTCA 0OJIBIIIOE KOTHYECTBO MOJIOABIX OOIIMTOB U
YBCIIMYMUBACTCA KOJUYCCTBO BCIIOMOI'aTCJIbHBIX KJICTOK.

CaM]_[BI. OceHbio y OOJBIINHCTBA CaMIIOB B CCMCHHUKAX UMECTCA 3HAYUTCIIbHOC KOJIMICCTBO CIICP-
MaTo30uJ10B. B OKTH6pC—HOH6pC CaMIlbl UMCIOT B TOHAaJaX HE3HAYUTCIbHOC KOJINYCCTBO 3PCJIbIX CIICP-
mueB. K 3ume MHOTHE criepMnuun p630p6I/IpyIOTC$I. CeMCHHHKH B nepBoﬁ TTOJIOBUHE 3UMbI YMCHBIIAIOTCA
B O6’BCMC, a K BECHE UX 00beM YBCIINYHNBACTCA. CHepMaTO3OI/I,[[I>I pacnosiararoTcsa B C€TU BCIIOMOTIa-
TEJIbHBIX KJICTOK. BECHOM CEMEHHUKH 3HAYUTEIBHO YBCIINYUBAIKOTCA B padMepax. OCHOBHYIO 4acCTb
AllUHYCOB 3aHUMAIOT BCIIOMOT'ATCJIbHBIC KICTKH. Jletom CrIepMaTo30Uibl 3aHUMAIOT OCHOBHYIO 4aCThb
allUHYCOB. Konnuecto CIIEPMATOLUTOB COKpPAIAacTCsA, HO OHU BCC KE O6p3.3yIOT CILIOIIHOM pAny cre-
HOK allUHYCOB. HeBriMeTaHHBIC CIICpMHUU HC pe3op6prIOTc;1, 3aHUMad HEHTP alluHYCOB.

5.1.3. Hepect

Hepect Mopckux exell pOMCXOAUT MPY OTHOCHTENIBHO BBICOKHX TEMIIEpaTrypax, 00ecreunBatonX
OBICTpOE pa3BUTHE JIMYMHOK M 3aBeplICHHE MeTamopdo3a, a pa3BUTHE raMeT — B 0oJiee XOIOJHBIN
nepuo roja, OIaronpusSTCTBYIOIINI HAKOTNICHUIO TTUTATEIbHBIX BEIECTB B roHaaax. E.A. 3amymkas
(1988), Hanmpumep, OTMEYAET, YTO OT MOCIECHEPECTOBOIO MEPHUOJa U A0 CEPEAMHBI BECHBI B IMUHUKAX
S. intermedius npeoOnagaroT MpoIecchl CHHTE3a TMKOTeHa, MOCIe Yero, 10 Ce30Ha HepecTa, — Ipo-
L[ECChI TNINKOT€HOJIN3A.

OcHOBHOM ce30H pa3MHOXKeHUs Y S. droebachiensis y 6eperoB MypmaHna HaunHaeTCsl B sTHBape—
(eBpane u npogosrkaetcs a0 utoHs—uosn (OranecsH, 1995). PactsaHyTocTh neproaa pa3MHOKEHUS
00ycIioBJIeHa Pa3HBIMH CPOKaMH CO3PEBaHUS KHUBOTHBIX B CKOIUICHUSX. B TOJJ0BOM roHaHOM IMKJIIE
BBIJIETICHO JIBA IIEPUO/Ia — HETIPOLYyKTUBHBIN JIETHE-OCCHHHUM, MM araMeTOreHHBIH (IIPOJOIKUTEIBHOCTh
7-9 Mec.), BO BpeMs KOTOPOTO B IMYHUKAX PEUMYIIECCTBCHHO Pa3BUBAIOTCS MUTAIOLIME (ParoLUThI IPU
3aMEJICHHOM POCTE MOJIOBBIX AJIEMEHTOB, U PEIIPOAYKTUBHBIN (raMETOTCHHBIN) 3UMHE-BECCHHUH, Xa-
PaKTepU3YIOIIUIICS aKTUBHBIM POCTOM M CO3PEBAHUEM IIOJIOBBIX KIIETOK (3—5 Mmec.).

B VYpa-ry6e Konbckoro 3anuBa bapenuesa mopst maBHbIN HepecT S. droebachiensis IpoXoauT B
3MMHE-BECEeHHUH nepuol. B rogoBom mukiie orMevaercst Tonbko oauH HepecT. [Iponudepanus n aud-
(hepeHIManNS OOLUTOB HAOIIOAAETCS ABAKIABI — 3UMOU 1 BeCHOM. OOLUTHI CIEAYIOIEr0 HEPECTOBOTO
roga nosBisitoTes BecHolt (Oganesyan, 1998). B benom mope ukpomeranue S. droebachiensis otme-

79



A.T". baxun, B.I'. Crerranos Mopckue exu cemeiicta Strongylocentrotidae mopeit Poccun

YEHO C CepeIUHBI HIOHS 10 cepeannbl uiois. Ha BocTtounoit KamuaTke penpoayKiius 3Toro Buia orpa-
HUYEHA BECEHHE-0CEHHUMU MecsaMu (Apxumnona, SkoBies, 1994).

B 3an. [lerpa Benukoro fAAnonckoro mops S. intermedius HepecTATCs ¢ UIOHS IO CEHTAODPSH; Y
M. nudus ToHaIbI HAXOAATCS B HEPECTOBOM COCTOSIHMU C HMIOJS 1O OKTSAO0pH (Tadim. 5.1.3). B atoT me-
PHOI MOKET HaONIOAATHCS WK OJIUH PACTSAHYTBHIA HEPECT, MK JIBa PAa3HOU MPOAOIKUTEIHHOCTH. M3
MSITH CTAJHiA TOJIOBOH 3pEJIOCTH B PENPOILYKTHBHOM IKie M. nudus u S. intermedius n3 3ain. [letpa
Benukoro Tpu craauy NpoTeKaroT MPU 3HAYUTEIBLHO U3MEHSIONNXCA TeMIepaTypax: CTaAuy Hayaita
pa3BUTHs, aKTUBHOT'O TaMETOT€HE3a U IIPeIHEPECTOBAs MPOXOJIAT, COOTBETCTBEHHO, npu 1,0-19,2; 2,0—
12,6 1 12,6—-19,8 °C (I'ne3nunosa, Bacunnesa, 1979).

Cesepoxopetickue uccienoparenu (Kim et al., 1992) ycranoBunu, 4To 11l HHKYOauu SIUILL
S. pulchellus (= S. intermedius) B UCKYyCCTBEHHBIX YCIOBUSAX ONTUMaJIbHAa TeMieparypa 12-22 °C.
CxopHble TeMIepaTypHblie ycioBus Hepecrta, 15-20 °C, S. intermedius yka3piBatoTCs sl TOOSPEKHIA
Snonun (Kawamura, 1973).

Y nob6epexbst nposunimy Jisonun (KHP) 3uroter M. nudus He criocoOHBI HOPMAIBHO JICTUTHCS TIPU
Temreparype Huwke 5 u Bbie 26 °C. OnTumarnbHas Temreparypa At pa3zBuTusi sSMOproHoB — 15-25 °C.
[TnyTeyc He MOKEeT HOpMaITbHO Pa3BUBATHCS M METaMOP(U3UPOBATh IPH TeMIlepaType Huke 15 1 BbIie
24 °C. Jlng mosoan AuamnasoH NpeeibHbIX Temneparyp cocrapiser 0-30, a ontumansabix — 1622 °C.
OnrtuMyM JUIst B3pOCiibIX 0coOelt Haxoautces B npeaenax 10-24 °C; npu 0 °C oHM BBDKHBAIOT, HO POCT OC-
nabneH. Hanbonee 4yBCTBUTENBHBI K TeMIlepaType Ty TeyChl, HauMeHee — B3pocible ocodu (Gao et al.,
1993). I1pu HaOmroAEHMSIX 32 3UMOBKOM cniata M. nudus B 1abOpaTopuy U B CaJIKaX B MOpPE YCTAHOBJICHO,
410 roBsIeHne Temreparypsi ¢ 10 1o 16 °C ycunmieaeT nuranue 1 yckopsiet poct (Niu, Wang, 1991). Cxonnble
TeMIepaTypHbIE peaKIy ONMCAHBI TSl PAHHUX CTaui pa3Butust M. nudus y nodepexbs nmposuHumy Llanb-
nyH, KHP (Liao, Qio, 1987).

HecMmoTps Ha oueBHIHOE BIMSIHHE TEMIIEPATYPHI BOJABI HA BpeMs HACTYIUIEHHS U MPOIOJIKUTEINb-
HOCTb HEpecTa y mpeacTaBuTeneil pona Strongylocentrotus, HEIOCPEACTBEHHBIM TPUTTEPOM HEPECTa,
Kak 1 JJIs1 IpyTux 0ecrio3BOHOYHBIX, CKOPEE BCEr0 BBICTYNAIOT METabOIUTHI MUKPOBOJOPOCIEH, BbIIe-
JISTFOLIMECS] B BOJY BO BpeMsl «IIBeTeHHs» GuToruiankToHa (Starr et al., 1990). B.B. EBnokumos ¢ coas-
Topamu (1997) 1OMONHUTENEHO YCTAaHOBUIIM, YTO YCIOBUS pasMHOxeHus: M. nudus u S. intermedius
BapbUPYIOT B 3aBUCIMOCTH OT OKPY>KalOLIMX UX BUIOB Makpo¢uToB. [Ipeanonaraercs, 4To penpoayk-
TUBHBIA TPOIECC y AJOHHBIX OCCIIO3BOHOYHBIX KOHTPOIHMPYETCS 9K30METAaO00IUTaMHU, BBIACISIEMBIMU
BOJIOPOCIISIMU.

Y M. nudus u S. intermedius niepBoe nenenue apodiaenus Hacrynaer yepe3 40—50 MHH. Ipu TeM-
neparype 20-21 °C. B mankrone 3an. Boctok flmonckoro mopst tnunnaku M. nudus NOSBIAIOTCS BO
BTOPOM JIeKaie UI0JIsl TPU TEMIIEpaType noBepXHocTHOro cios Bojs! 18,5 °C. ITnyteycsl I ctanuu BeTpe-
YaroTCs 10 KOHIIAa BTOPOH JieKaabl aBrycra. B koHue aBrycra MoskHo Habmonats myteycsl 111 ctaauu,
npoxozsume Mmeramopdos. K cepenune centsiOpst muunnku M. nudus U3 IITAHKTOHA BBIXOJST, XOTS B
HEKOTOpbIEC OJarompusiTHbIC TOJABl MOTYT BCTPEUATHCS B IJIAHKTOHE 10 KOHLA ceHTA0ps. [limyTeych
I cranum S. intermedius HaUMHAIOT MOSIBIISITHCS B CEPEANHE UIONS MIPHU TEMIIEpaType MOBEPXHOCTHOTO
cnost Bozel 16,5 °C 1 HaOmomatoTesl ¢ HEKOTOPBIMH NEpepbIBAMHU 0 Havaja ceHTsIO0ps. B Havyane aBry-
CTa BCTPEYAIOTCS TEPBbIe IOBCHUIBHBIE OCOOH.

Tab6muma 5.1.3. Cpoku Hepecta M. nudus u S. intermedius B pa3mu4IHbIX akBaTOpusiX (1mo: KacbssHOB 1 1ip., 1980)

Bun [ 12345678910 11 12 | AKBATOpHS

M. nudus XXXXXXXX 3ai. [TockeTa
XXXXXXXXXX 0. MonepoH
XXXXXXXXXX ror XOKKau 10

S. intermedius XXXX 0. Banentun
XXXXXX 3a11. BocTok

XXXXXXXX 3ai. IToceera
XXXXXX naryna bycce

XXXXXXXX 0. Monepoun

XXXXX 0. PeOyn

XXXXXXXXXXXX for XOKKango
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Ha rore o. Xokkaiino Hepect M. nudus HaOmonaeTcs ¢ cepelnHbl aBrycTa JI0 CepeinHbI aexaops,
a S. intermedius — ¢ cepeIUHBI aBrycTa J0 KOoHIA JekaOps. Y o. PeOyH (ceBepo-3amagHoe mobdepe-
xbe XOKKaiigo) HepecT S. intermedius TPOUCXOAUT C Hadajla aBTyCTa JO CEPEAMHBI CEHTAOpPs
(Kawamura, Taki, 1965), a y noGepexnbs kopetickoi npoBuniuu Kausouo — S. pallidus ¢ cenTs0ps 1o
HOs10pb (Son et al., 1989). OGHapy)eHne MoJ0an ¢ fnameTpoM naHuupst 1-3 mm B 3a1. [lerpa Benuko-
ro u 'y nobepexuii [[pumMopbs B Hayase Uiois O3BOJISIET MPEATOaraTb, 4YTO HEPECT ITOTO BUA TIPUXO-
JIUTCS HA 3UMHHE MecsIbl (siHBapb—(heBpaib) (Bukroposckas u ap., 1997). YV npubpexusix M. nudus
u S. intermedius MHOTOJIETHHE U3MEHEHHUSI B JUTHTEILHOCTH U CPOKAX OCEJaHMs IMUMHOK, TaK Ke KaK B
NPOJOKUTEIBHOCTH M CPOKaX HEpecTa, BEChMa Y€TKO KOPPEJIUPYIOT ¢ TeMIieparypoit Boasl (Agatsuma
etal., 1998).

B 3an. Iloceera y S. intermedius KpoMe JETHE-OCEHHETO MEPHOAA CO3PEBAHMUS MOJIOBBIX MPOIYK-
TOB HaOJIIOAAETCA TAaK)KE BECEHHUH MepHo/l, MPUXOIALINIICS Ha KOHEI] allpelis — Hadajlo Mas, Korja 1mo-
BEpXHOCTHas TemIieparypa Boabl He npesbimaet 6—8 °C (Bopomnaes, Ctpaxos, 1977). OmnogoTBope-
HUE MTO0JIy4€HHOM BeCHOU MKpBI U TajbHEIIee pa3BUTHE 3apOAbIIIEH B SKCIIEPUMEHTAIBHBIX YCIOBUSIX
npoTekaeT HopMaibHO npu Temneparype 11-12 °C. IIpu 19 °C onnogotBopenue npoucxoaut y 60%
SIMLIEKIICTOK, 3apOJBIIIN JOCTUTAIOT B OCHOBHOM CTaJIMU CpelHEH OnacTyinsl U Bckope norubatot. [Ipu
Bo3aelcTBIH TeMiepaTypsl 29 °C B Teyenne 5—10 MuH. SJMOPHOHBI Ha CTaIUH 3UTOTHI UMEIOT OoJiee
HU3KYIO TEMIIEPaTYPHYIO YCTOHYNBOCTD, UM Ha IPYTUX CTaausX pa3Butus. [Ipu gerictBum 6osee BbI-
cokux Temmeparyp (31 u 33 °C B reuenue 10—15 MUH.) BBISBICHO MOBBIINICHUE TEILIOYCTOMUYUBOCTH B
KOHILIE SMOPHOHAIBHOTO MEPHO/IA, KOTOPOE COXPaHSIETCS Uy MOJIOABIX TUUYMHOK (Makapbruesa, 1983).

Ha ceBepHbIx yuacTkax nodepexbs (M. 3010Toi — M. benknHa) 111 HOpManbHOTO Pa3BUTHUS U CO-
3peBanus ramer S. intermedius TpeOyercs 1100—1250 rpamycoaHeii, Torna kak Ha 0oyee H0KHBIX —
1450-1500; TemnepatypHble [uana3oHbl HEpECTa MPU 3TOM Pa3INyaloTCs — COOTBETCTBEHHO 12—-16 n
16-20 °C, 4T0 O3BOJISIET NPEATIOJIAraTh HAJIMYKE JBYX TEMIIEpaTypHBIX PENPOAYKTUBHBIX pac (Bukro-
posckas, 1998; Bukroposckas, Martsees, 2000).

[Ipennonaraercs (Fujisawa, 1992), 4To TepMOpE3UCTEHTHOCTH SMOPHOHOB MOPCKHX €XKeil orpee-
JsIeTCs 0 MaTepUHCKOM TnHUK. Ha npumepe 6apeHLeBOMOpCKUX S. droebachiensis moka3aHo, 4TO €CII
B TOJJOBOM IMKJIE Y TPHUOPEKHBIX TOMYJISLUI HEPECT OCYLIECTBISETCS OAUH pa3, TO Y MUTAIOMINXCS Ha
OoJIbIIMX TITyOMHAX OH MPOUCXOAMT ABaKAbI (OranecsH, 1995).

Y M. nudus u S. intermedius He 00Hapy>KEHO KOPPESLUA HHTCHCUBHOCTH JBIXaHUS C KOHLICHTpa-
LMed KUCI0pOoJia B BOJE BBIIIE «HAYAIbHOTO JUMHUTHPYIOLIETO YPOBHS»; KOHLEHTPALUS KUCIOPOAa B
LETOMUYECKON KUAKOCTH HE 3aBUCUT OT KOHIIEHTpaIMU KUCJIOpOJa B BOJE B MHTepBase oT 1,5 1o
10,0 mnO,/n u ot pasmepos Tena (Oauuios, Pabymiko, 1979). I'onaasl MOPCKUX €Xel HMEIOT HU3KMH
YPOBEHb a3po0HOro oOMeHa U Cialdyl0 LUPKYJIATOPHYIO CHCTEMY, BCIECJICTBUE YETO OHM JJIUTEIBHOE
BpEMSs HAXOJISITCS B YCIIOBUSIX Tuiokcun u anokcuu (Bookbinder, Shick, 1986). Bece 3To cBUneTenscTBy-
€T 0 TOM, YTO COJIECp’KaHUE KHUCIOPOAa B BOAE cl1abo BIUSET HAa METa0OIU3M M OHUOJIOTHIO Pa3BUTHUS
MOPCKHX exel poaa Strongylocentrotus.

s mepuona npobienus suu S. intermedius 30Ha ONITUMAIBHON COJICHOCTH JISKUT B Ipeaeiax 26—
36%o (SIpocnasueBa u ap., 1992). [Ipu npogomKuTeIbHOM BO3ICHCTBUN ONIPECHEHHS] OTMEUYCHBI THOEIb
TMuuHOK M. nudus nipu conenoctH 18%o 1 3HaUUTENBHOE OTCTaBaHKe B pa3BuThH pu 20%o. [1pn kpat-
KOBPEMEHHOM BO3J€HCTBUH BBISBIICH () ()EKT CBOCOOPA3HOM «3aKalIKi», KOTOPBIH MPOSIBIISETCS B pac-
IIMPEHUH aJJaNTallMIOHHBIX BO3MOYXHOCTEH JIMUMHOK 10 OTHOLIEHHUIO K SKCTPEMAIbHO HU3KOH COJIEHOCTH.
[Tokazano, 4To 3TOT 3((HEKT 3aBUCUT OT MPOJOKUTEILHOCTH BO3eicTBHS cosieHocTr 18 u 20%o, a
TaKXe OT CTaJUH Pa3BUTHS, HA KOTOPOH JIMUMHKHU HCIBITHIBAIOT 3TO Bo3aeicTBue (Spocnasuesa, Cep-
reesa, 1991, 1992).

Ha panHux cragusx pa3BUTHs JUUMHKH MOPCKOTO exa S. intermedius B CTpaTU(PULUPOBAHHOM CTOJI-
0¢ BOJIBI CKAIIMBAIOTCS B CIIOSIX C COJIGHOCTHIO HIDKE onTUMasbHOU (SIpocnaBueBa u ap., 2002). Ha
cTanusxX, OJMM3KUX K OCEJaHUIO, IMYMHKM HE BXOIAT B CJIOM C HEOIaronpusTHON sl UX BBDKUBAHUS U
Pa3BUTHA COJIEHOCTBIO, a OITyCKAOTCS HUKE B BOAY C HOPMAJIBHOHN COJIEHOCTBIO.

[To MHOTONIETHNM HAOMIOACHUAM B 3aJ1. BocTOK SIMOHCKOTrO MOpSI, CHIIEHOE BOJIHEHHE MOPSI CTUMY-
JUPYET BBIMET MOPCKUMH €XKaMH 3peJIbIX FaMeT, OTHAKO YacThble IITOPMBI B CE30H Pa3MHOKEHUS Ipe-
MATCTBYIOT HAKOIUIEHUIO B TOHaAaX OOJBIIOTO KOIW4YecTBa 3peibix ramert. [locne mropmMoB cpennue
3Ha4YeHUs1 00BEMOB TOHA/ y MOJIOBO3PEIBIX MOPCKHUX €KEH PE3KO TOHMKAIOTCSL.
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PeuHoii cTOK OTpHLIATENFHO BIMSIET HA PENPOILYKTHBHYIO (YHKIMIO MOPCKUX €XKEH, UTO CBSA3aHO,
BEPOSITHO, C M3MEHEHHUSIMH HOHHOTO cocTaBa Bojibl (Green et al., 1990; Stickle et al., 1990).

Cmumynayusa nepecma. TemneparypHas 3aBUCUMOCTb TaMETOT'€HEe3a M103BOJISIET IPOBOIUTH TEM-
MepaTypHyI0 CTUMYJISIMIO MTOJI0OBOM aKTUBHOCTH MOPCKHX €XKeH, KOTopasi KOHTPOJIMPYETCsI TOCPECTBOM
HelpodHIOKpUHHOM peryisinuu (EBnoknmoB, Xotumuenko, 1976; Moraskun, EBnokumos, 1976; Xotum-
yenko, 1980, 1982; Khotimchenko, 1982; Xotumuenko u nip., 1993; Evdokimov et al., 1999).

OOHapyKeHO, YTO BBEACHUE MOPCKOMY €Ky M. nudus TECTOCTEPOHA U ICTPAINONIA CTUMYIUPYET
pa3BUTHE TOJIOBOH KeJe3bl, YCKOPSIET POCT U CO3pPEBaHUE TaMeET, a TAKXKe HAKOIJICHHE TPOYUIECKIX
BKJIFOUCHHMI B ToHaze. [IpeamnonaraeTcs, 4To 3TO CBsA3aHO ¢ OCJIOKCUHTE3UPYIOIIEH aKTUBHOCTHIO B
TMIOJIOBBIX Kele3ax KUBOTHBIX (Bapakcuna, Bapakcun, 1990).

Bbruto nmokazano (EBgokumoB, Xotumuernko, 1979), 4to B nporiecce TeMIieparypHOil CTUMYJISIIUN
M. nudus TpONCXOAUT yBEIMUEHHE MACChl TOHAl, pa3MepoB (OJITUKYIIOB y CAMIIOB M allMHYCOB Y ca-
MOK, Bo3pacTanue ko3 duiuenrta 3peiaocTi roHal, “3MEHEHUE KIIETOYHOTO COCTaBa B CTOPOHY HAKOII-
JICHUS 3PENBbIX SIUIl U criepMaTo30M10B. [lepBbie 3penble MoIoBbIe KIETKH B 3aBUCUMOCTH OT CE€30Ha
MIPOBEICHUS SKCIIEPUMEHTOB TIOSIBIISIFOTCS B TOHaAax Ha 1653 cytku. Ha ocHoBanum Mmopdoioruyec-
KHX, MOP(POMETPUIECKUX, TATOXUMHUECKUX ¥ YMOPHOIOTHIECKUX JaHHBIX OB CieNlaH BBIBOJ O TOM,
YTO MOJIOBbIE KJIETKH, TOJIy4€HHbIE OCEHbIO, 3MMOI U BECHOH, SBJIAIOTCS MOJHOLIEHHBIMU U HE OTJIMYa-
IOTCSl OT KJIETOK, C(OOPMHUPOBABILUXCS B TIPUPOJIE, & CAM METOJ] TEMIIEPATypHOU CTUMYJISIIIUA MOXKET
OBITH PEKOMEHAO0BAH MPH Pa3BeIeHIUH MOPCKUX €XKEH.

5.2. PazBuTHe u pocT

5.2.1. JInunHkHn

CTpoeHne TMYMHOK MOPCKHX €Xel paccMOoTpeHo B psize padot (Kproukosa, 1979, 1987; KacesHoB
u ap., 1983). JIMunHKH UMEIOT BBITAHYTOE TEJIO; HA YPOBHE INIOTKH BBEPX OTXOAUT HECKOJIBKO Hap BHIPO-
CTOB, Ha3bIBAEMbIX PyKaMu. BHyTpeHHHMIA CKeleT TMYMHOK COCTOUT U3 UIJI, CTPOCHUE KOTOPBIX y pas-
HBIX TPYTII €KEH pa3inyaeTcs.

B oTnume oT HenpaBHIBLHBIX MOPCKUX €XKeH, TITYTeyChl exKeit, cemeiicTBa Strongylocentrotidae nme-
0T TOJIKO TMPOCTHIC UIVIBI CKEJIETA.

JInuMHKa MOPCKOTO €Ka HOCUT Ha3BaHUE DXUHOIUTYTEYC (B PyCCKOS3BIUHON JIUTEPAType YacTo UC-
MOJIBb3YETCsl HA3BaHHUE KIUTYTEYC», HO HY’KHO UMETh B BHJLY, YTO CXOJHAS I10 CTPOCHHIO JINUMHKA — 0(u-
ormIyTeyc — ecTh u 'y ouyp). Jnuna mnyreyca — oxosno 1-3 mm (puc. 5.2.1). B xone meramopdo3a Ha
JIeBOH CTOpOHE MIyTeyca aAuddepeHunpyercs 3apoabli B3pociioro Mopckoro exa. [liyreyc nepeBapu-
BACTCsI 3TUM 3apOJIBILIEM, U 00pa3yeTcs «HOBOPOKIICHHBII» MOPCKOH €XK.

Puc. 5.2.1. Ilnyreyc Strongylocentrotus droebachiensis (poto M.II. Paccemnn)
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Breinenstor tpu craauu ryreyca — I [T u 1. V ¢cTpoHIMnoneHTpoTH BCe UINIBI CKEJIETa IIPOCTHIE.
[pu upenTudukanmu TnauHOK Strongylocentrotidae cucremMaTnueckoe 3HaYCHUE UMEET YUCIIO PYK;
CTpOeHHE 0a3aIbHBIX UTJI, HAYMHAIOUIMXCS OT TIIOTKH M CITyCKAIOLIMXCSI K Kparo Tella TMYMHKH; BTOPUY-
HO 0a3albHBIX UM, UAYIIMX TapaielbHO 0a3albHBIM U YaCTO C HUMH COSAMHSIOUIMXCS, U HATN4ne
JUYMHOYHBIX MEAULEIUIApHi (Tadut. 5.2.1).

Tabmura 5.2.1. Kittou 1st onpeaeneHns TMINHOK ABYX BUIOB — S. intermedius 1 M. nudus — Ha cTainuu IUTyTEyCa
(mo: KacesiHOB 1 1p., 1983)

+1 JIBe mapsl pyx

—1 TPH-UETBIPE TAPBI PYK +eeuvverurieurerureerureateenstesteesueesateessaessseeseesnseesseessseesseesaseesssessseenseesssesnseesnsessseessseenseesnseenses 3

+2  ba3anbHbIEe UITIBI C BEIPOCTAMU HA AUCTATBHOM KOHLIC .....vouvevrenreenreieenrenieeerenteennenseensenaeene M. nudus, 1 cranus

—2  bazanbHble UIIIbI OyJIaBOBUAHOM POPMBI; HA OHOW U3 HUX ILIHII, HA JAPYTOM — BBIEMKA ...c..evveeeererenieneeneenee
..................................................................................................................................... S. intermedius, 1 cragus

3 TP TIAPBI PYK eveeieeeniieiieetiesittette sttt ebtesuteeateesateanteesebeeseesaseenbeeasseenbeesabeenseesaseenseesase e seeenbeenseeenseenbeesaseenseennsean 4
=3 UCTBIPE TTAPBI PYK cuveutreureantiesureettesiteesstessseenseesnseesseessseesssessseessseenseessseanstesaseenssessseenssenssesnseensaesnseenseesnsessseesnnes 5
+4  BTOpUYHO 0a3aJIbHBIC UTITBI COCITUHSIOTCS BBIIIC OA3ATBHBIX ......eevveeveenreeeeeneeeseeeesseensennens M. nudus, 11 cragus
—4  BTOPHYHO 0A3ATBHBIX UITT HET ....veevvenreenreneeeneeneesseensesseensensens ... S. intermedius, 11 cramust

+5 Ha BHYTpEeHHUX YaCTSIX UIJ1 PYK UMEIOTCS TPHU HETULEIIIIPHI «..veevvvenereenrieiienireeieesieeeaneen M. nudus, 111 cragus
—5 Ha BHYTpEHHHX YacTsIX HIJI PyK UMEIOTCSI TIep(OPUPOBAHHBIC TUTACTUHKH ............... S. intermedius, 111 cranus

MaccoBoe ocemanue TUIHHOK ITPOUCXOANT B cepennHe aBrycra (Skosnes, 1976; KacesaHoB u 1p.,
1983).

Bbrun onpeeneHp! onTuManbHbIE TEMIIEPATYPhI IS PAaHHUX CTaaud pa3BuTus S. intermedius (SIpoc-
JaBIeBa u ap., 1992). JlomycTuMBbIe TEMIIEpaTyphl COCTABIISIOT TSI OTUIoA0TBOpeHns — 3—27 °C; pas-
Butus 100 u 50% smn no cragum Omactynsl — 7-24 u 5-24, COOTBETCTBEHHO; Pa3BUTHA 10 CTAUU
mryteyca — 7-23; pocta muauHOK —10-23 °C. OnTuManibHbBIe TEMIIEPaTyPhI TSl APOOTICHUS ST —
13,5-21,5 °C; pasutus g0 craguu 0mactyiasl — 18-20; pa3BUTUSA OT OJACTYJBI A0 TacTPYJIbl —
14,6-19,2; pocta muauHok — 17-22 °C. TpeMs pa3HbIMH cTIOcO0aMU OBLIIO TIPOBEICHO OTPEICICHUE
ONTUMAIBFHOM TeMIIepaTyphl Uil paHHero pa3sutus (Spocmasnesa, Cepreesa, 1994). Ilokazano, uro
HanOoJee aJeKBaTHBIM SIBIIIETCS CIIOCOO OTPE/eNIeHNsI OTHOCUTENBHON aCHHXPOHHOCTH Pa3BUTHS —
BBISIBIICHHE TEMIIEPATyphl, IPH KOTOPOU TEPEX0 ] Ha KaXAYIO CIEAYIONIYIO CTaANI0 COBEPIIAETCS C
HaWMEHBIINM Pa3pbIBOM BO BPEMEHH, T. €. HANMEHEe aCHHXPOHHO.

HexoTtopele acreKkThl penpoayKTUBHON U IMYUHOYHOMN SKOJIOTMU MOPCKUX €3Kel, TAKKe KaK IKOJIOTHs
OTUTOIOTBOPEHUS, MEXaHU3M MUTAHU, (DEHOTHUITHNYECKAs INTACTHIHOCTh, Xopotro n3y4deHsl (McEdward,
Miner, 2001). Takwue ke acTIeKThl OMOJIOTHH 1 SKOJIOTHU TMIMHOK KaK TPeOOBaHUS K TUTAHUIO, yCTONIH-
BOCTH K BHEITHUM YCJIOBHSIM U 0OJIE3HAM, KOTOPBIE 0COOSHHO BasKHBI JIsI aKBAKYJIBTYPhl 1 KOMMEpUec-
KOTO cOOpa, OCTArOTCSI MaJIO N3BECTHBIMHU.

5.2.2. PocT, Npoao/IKUTEJbHOCTD KU3HHU

HccnenoBanus, OCHOBaHHBIC HAa aHAIIN3E Pa3MEPHO-YACTOTHOTO pacrpeaesenus S. intermedius U3
3a11. Bocroxk Slmorckoro mopst (Cenua, 1993), moka3eIBaioT, uTo 2—6-IeTHHE 0COOH 3/1eCh PACTYT ITOUTH
TaK k€ HHTEHCUBHO, KaK y 0eperoB X0KKaii10, ¥ B IPUPOJIE, M B TAOOPATOPHBIX yCIOBUX. [IByxieTHHE
0co0u UMEroT B cpenHeM auamerp manuupsa 20-31 mm, Tpexnerane — 31-41, gersipex- — 38-51,
mata- — 49-63, mectu- — 59-71, a cemunetaue — 68—77 MM; Macca Tella B 3TOM BO3PacTe COCTaB-
JISIET, COOTBETCTBEHHO, 3,7—13,1; 13,0-29,2; 23,5-54,5; 48,6-99,7; 82,7-140,6 u 124,1-177,0 . Ha men-
koBozbe FOro-3amannoro CaxannHa MpOIOIKUTENEHOCTD KU3HU S. intermedius HEMHOTUM TIPEBbIIIA-
eT TISITH JIET, K 9TOMY BpeMeHHu AauameTtp nanmups gocturaet 70 mm (Tabynkos, 1978).

Pa3Mep maapHEBOCTOUYHBIX MOPCKHX €KEH B BO3pACTe TO/Ia 3HAYUTEIHLHO BapbupyeT (Tabmn. 5.2.2.1).

HpOCJ’Ie)KI/IBaeTCSI TCHACHIIUA CHN)KCHHS TEMIIOB JIMHEWHOTO pocTa 1 BO3paCTHOIro UIBMCHCHUA MacC-
ChbI TCJIa IIPU NPOABUIKCHUUN OT KYTOBOﬁ YHYaCTH 3aJiMBa K BXOAHBIM MBICAM. Haunbonee 3HaunTenbHEBIE
pa3Mepbl U Macca Tejla )KUBOTHBIX XapaKTEpHBI Ui PaOHOB € XOPOILIO IPOrpeBaeMoi BOAOM, e
HaOTIOMAeTCss MacCOBOE Pa3BUTHE KPYITHBIX BOAOPOCeH — namuHapuu u koctapuu (Cenma, 1993).

B naGopaTopHBIX yCIOBHUSX [TOKa3aHO, YTO B TEUYEHHUE MEPBOTO T0J1a KU3HHU S. intermedius BbIpac-
Tatot 110 25,41+0,51 mm B muamertpe nmannups (Haiinenxo, /[3100a, 1982a, 0) nnm 10 5 MM 3a Tpu Mecs-
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na (okTs0opr—aexadps) nmocie ocenanus (Tajima, Fukuchi, 1991). MccnenoBana B3anM03aBUCHMOCTb
WHTEHCUBHOCTH 0OMEHa M CKOpocTH pocTa 3Toro Buaa (bperman, 1971), mpuyem B KauecTBE UCXOIHBIX
JIAHHBIX UCIIOJIb30BaHa MOJIEIIh TuHelHoro pocta (Fuji, 1967).

[TokazaHo Takxke, 4TO y SITOHOMOPCKOTO Mo0epexbs XOKKano S. intermedius pacTyT MeJJICHHEE,
YeM B yCIOBHSX XOPOLIO MPOrpeBaeMOro HCKyCCTBEHHOT0 KaHaia (Saito, Miyamoto, 1983).

[To pe3ynbraTamM MHOTOJIETHUX MCCICIOBAHUM S. infermedius y F0)KHOTO TOOEPEkKbsI XOKKaii10 ObLI
OXapaKTepH30BaH T'OJ0BOI OajaHC MOMYNISAIMUA B CyMMapHO# cyxol macce u B Macce azora (Fuji,
Kawamura, 1970b). B npuxomHo#i yactu 3TOro 0ajaHca y4uThIBAJIUCh HadyallbHas Ouomacca, pocT,
WMMHTPALHS] ¥ TIOTIOJIHEHHE MOJIOZIBIO; B PACXOIHON — KOHEUHast OnoMacca, eCTeCTBeHHast CMEPTHOCTh
1 BbICEJICHUE, BEIMET FaMeT U TIpoMbIce. VIcXomst U3 KOMUYEeCTBa BhIEJACMBbIX €KaMi MakKpo(UTOB ObLIO
paccunTaHo, 4TO pOCTOBOM K03(h(UIIMEHT, BEIPaKEHHBIN B CYXOM BEILIECTBE, cocTaBisieT okono 10%, a
noje3Hast npoaykuus — 4%. [onoBoe norpebieHue NI NOMYIALIUEH eXell COCTaBIsIeT OKOJIO MOJI0-
BUHBI TOJJOBOTO MTPUPOCTa (IIPOLYKILIMH ) MOMYJISIIUU JOHHBIX MAKpPO(QUTOB — JTaMUHAPUH H YSbBBIL.

ComnocTaBiieHHEe TaHHBIX, OTYYSHHBIX [0 Pa3MEPHO-YaCTOTHBIM TUCTOIPaMMaM U 110 30HaM pocTa
Ha MJIaCTMHKaX cKeJeTa, mo3Boimwio B.A. bpeikoBy (1974, 1975) ycTaHOBUTH, UTO MAKCUMAJIBHBINA BO3-
pact M. nudus B 3a1. BocTok cocraBinser 16 yier; OONBIIMHCTBO JKUBOTHBIX UMEIOT BO3pacT 4—7 JierT,
OJTHAKO 0coOm ¢ Bo3pacToM Oosee 10 JeT BCTpeyaroTcsl JOBOJIBHO 4acTo. MaKkcuMalbHBIN TUHEHHBIN
npupocT y M. nudus oTMedeH Ha IIEPBOM IOy KHU3HH, MAaKCUMAaJIbHBIH TPUPOCT Macchl TeJla — Ha Tpe-
TheM roay. TeMnbl TMHEHHOTO pOCcTa M POCTA MACCHI 3HAYUTEIBHO CHIDKAIOTCSI OCTIE JJOCTHKEHHS TO-
JIOBO3PEJIOCTH B BO3pACTE TPEX JIET, XOTS YBEJINUCHUE JIMHEHHBIX Pa3MEpPOB MPOUCXOIUT Ha MPOTSIKE-
HUU Bcei xu3Hu. CpepHuii fuaMerp naHups 10-etHux ocobei cocrapisier 52,6+£1,1 MM, cpemHsist
macca — 64,8+4.2 r (Bpeikos, 1979, 1981).

[TponomKUTENbHOCTE )KU3HH Pa3HbIX BUOB MOPCKUX €XKeH 3HAUMTENIFHO pasnuyaercs (Tadm. 5.2.2.2);
ycTaHOBJIeHa o01ias ee oOpaTHas KOppessLus cO CKOPOCThIO pocTa. DTOT MOKa3aTelb BapbUpPyeT B
OUYEHb 3HAUMTEIbHBIX Mpeaeaax — oT okosio 1 roma y Tripneustes gratilla no 10 u Gonee net y
S. franciscanus (Lawrence, Bazhin, 1998). [logoOHas sxe poI0KUTEIIBHOCTD JKU3HU BBIUUCIICHA IS
S. droebachiensis n3 3a11. MaliH, 1 yCTaHOBJIEHO, YTO 3TOT BUJ MEIUICHHO PacTeT U KUBET BECbMa J0JIT0
(Russel et al., 1998). Ilo nanHbIM SIMOHCKHUX HccieqoBatenel (Agatsuma, Momma, 1988), nmpogomxku-
TEJNBHOCTD KU3HU MOPCKOTro exa S. intermedius 10 nert.

Tabmuma 5.2.2.1. Pa3mep (TonepeyHuK MaHIupsi, MM) MOPCKHX exkeld B Bozpacte 1 rox (ro: Lawrence, Bazhin, 1998)

Bun | Pasmep | ABTOp
S. droebachiensis 10-15 Miller, Mann, 1973
1520 Sivertsen, Hopkins, 1995
5 Meidel, Scheibling, 1998
S. intermedius 15 Fuji, 1960
<10 Kawamura, 1973
18 Taki, 1986
M. nudus 30 Fuji, 1960
16 Kawamura, 1966a

Tabmuma 5.2.2.2. [IpomomKkuTeIbHOCTE )KU3HU (TOIBI) MOPCKHX exeii (To: Lawrence, Bazhin, 1998)

Bun [IponomKUTENbHOCTD )KU3HU, JIET | ABTOp
S. droebachiensis 8 Propp, 1977
10-12 Sivertsen, Hopkins, 1995
>50 Russel etal., 1998
S. intermedius 7-10 Taki, 1986
M. nudus >10 Agatsuma, 1997

5.2.3. JleificTBe XUMHUYeCKUX U (PU3MYECKUX ATEHTOB
B nocnieiHue T0o/1bI 0TEUECTBEHHBIME M 3apYOCIKHBIMU CHIEIIHATMCTAMH OBLT BHITIOTHEH HEJbIH Pt
WCCIIeIOBAHUM BITUSIHUS PA3ITMUHBIX (PU3NYECKUX MOJIEH M XUMUYECKUX COSTMHEHHI HAa IMOPUOHAILHOE
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I'naBa 5. PazmHoxeHue, pa3zBuTue, poct

W JIMYMHOYHOE Pa3BHTHE MOPCKUX exell M. nudus n S. intermedius. B 3ToMm mogpasierne mpruBeIeHBI
JIUIIb HEKOTOPBIE PE3YbTAThI, IOIYYEHHBIE crienuaniucramMu HHCTUTYToB JIBO PAH.

Hampumep, n3y4anocs BIUSHUE JTa3€PHOTO U CBEPXBBICOKOYACTOTHOTO AnekTpoMarauTHoro (CBY)
M3ITy4eHHU HU3KOM MHTEHCUBHOCTH Ha SMOPHOHBI M IMYMHKY YKa3aHHBIX BUIO0B. Bo3aelicTBue mazepHo-
T'0 M3ITy4eHUs ObIJIO HE3HAYUTEIFHBIM H IPOSBIISIIOCH B CPABHUTEIHHO HEOOIBIIIOM TTa/IEHUH BEIKHBae-
MOCTH Y YBEIMYEHUH KOJTHMYECTBA YPOUTUBHIX ()OPM JTMUNHOK MO0 CPAaBHEHHUIO C KOHTPOJIEM, OJTHAKO BBI-
JKUBaHWE CTIEPMBI TIOCIIE BO3IEHCTBUA M MOJABIKHOCTH CIIEPMATO30MI0B yBEIHMYMBAINCh B 1,5 pasa.
B otnmane ot mazeproro, CBU-uznyueHne okaszpBaio Ha 00BEKTH 3aMETHOE MTOBPEKAAIOIIEe BO3ICH-
ctBue. [Ipudyem nposBusThCs 3TOT 3 (PeKT MoT He cpasy, a 0 Mepe Pa3BUTHS JIMYNHOK Ha MOCIeIyTo-
mx craauax (Ilkxypartos u ap., 1998).

Ha npumepe S. intermedius B iporiecce 3TUX UCCIEOBAHMI OBUIO BBISBIEHO, YTO PEAKITUH YMOpH-
OHOB Y JIMYMHOK pa3HbIX ctaanid pazsutist Ha CBY u nazepHoe m3iryuenue paznuansl (L kyparos, Apos-
noB, 1998). Hanbonee ayBcTBUTENBHBIME K Bo3/eiicTBri0 CBY okazanuch 3UroThl B T€UEHHE MTEPBBIX
15 MHH. TTOCTIe OTUTOMOTBOPEHHUSI, THIMHKH HA CTAIUN CPEAHEH OIacTyIbl, paHHEH racTpysIbl, paHHETO
Ty Teyca. DTO MPOSIBISIIOCHh B TOPMOJKEHUH Pa3BUTHSI, BOSHUKHOBEHUH OOJIBIIIOTO KOJIMYECTBA YPOIIIHU-
BBIX (popMm, 3HaUNTETHHON cMepTHOCTH. CaMbIMH 9yBCTBUTEIEHBIMH OKA3aJTUCh SMOPHOHBI HA CTAINN
paHHEeW TacTPyJIbl ¥ JIMYMHKHY Ha CTAJNH PAHHETO TUTyTeyca; HAUOOIBITYI0 yCTOMYNBOCTH TIOKA3aJIH dM-
OpHWOHBI Ha CTAIUN CPETHEH-TIO3THEH TacTPYITHL.

BbrImo Taxke W3ydeHo BIUSHHUE YIBTPAaBBICOKOYACTOTHBIX JCKTpOMArHUTHBIX (Y BY) n3mydeHnii
JEITMETPOBOTO INara30Ha Ha PaHHWE CTAIUHU Pa3BUTHS MOPCKUX exeil S. intermedius (Konmaes u ap.,
1991; Koldayev, Shchepin, 1997). OnHoBpeMeHHO M3y4ajiach MOTU(PUKAIHS TTOTYyIaeMBIX IO BO3-
neticteueM YBY Ononorndecknx 3G (HEeKTOB ¢ TOMOIIBI0 XUMHIECKUX BEMECTB. VccienoBanus mo-
Kas3aJd, 9TO TPHU IUIOTHOCTH TOTOKA 3Heprun cBoiime 150-200 MBT/cM? ¥ ITUTENEHOCTH OOTydeHHUs
6omee 13—15 MuH. HAOMIOMATIOCH 3aMEJICHUE WITH JJaKe TIPEKPaIeHIE TaThHEHINIETO pa3BUTHS YMOPHO-
HOB, a yepe3 1—4 gac. mocne obmyuenuss — rudens ot 40 1o 70% w3 Hux. Ecnu mepen ananoruaHpiM
OTIBITOM MCTIBITyEMbI€ 3aPOJIBIIIA BEIIEPKUBAINCH B OKCHOYTHpaTe HATpUs (CHHTETUYECKUNA aHaIoT
MeTa0oInuTa MO3ra raMMa-aMUHOMACISTHOM KHUCIIOTHI), TO, TTI0 CPAaBHEHHUIO C KOHTPOJIEM, KOJIMIECTBO
SMOPHOHOB, JOCTUTIITNX CTAIUH TUTyTeyca, ObTo B 1,4—1,6 pas Ooibie, yMEHBIIIAACh U UX THOCIID.

OO6mydeHue Ha pa3HBIX CTAIUSAX PA3BUTHS YMOPHUOHOB /IaBall0 PA3IWYHBINA pe3ynabrar. Tak, mocie
Bo3zelicTBUA Ha >MOpHoHE! (300 MBT/ M2, 15 MUH.) Ha cTaauu 000IOUKH, 10 CTaINH IIIyTeyca JOXKH-
BaJo mpuMepHo 24%, a ipu 0OIyHIeHUN Ha CTAINH TacTPYIIbl U Tpu3Mbl — 62 11 68% smbpuonoB. I1pu
9TOM B KOHTPOJIE 32 TO K€ BPEeMsI JOCTUTAJIO CTaIUH ITyTeyca oKoo 98% HeoOIydeHHBIX YMOPHOHOB.
BrimomHeHHBIE SKCTIEPUMEHTHI TIOKA3aJH, YTO SMOPHUOHBI MOPCKOTO eXa S. infermedius MOXKHO HCIIONb-
30BaTh KaK MOJEIb IS IEPBUIHOTO CKPUHUHTA MpoTekTopoB Y BU-m3nydenus (Komnaes u mp., 1991;
Koldayev, Shchepin, 1997; Konnaes, Illenia, 1998).

MarauTHOE TOJIe TaK)Ke MOBPEKIAOIIE MeHCTBOBAIO HAa YIMOPHOHBI MOPCKHX exeil. Hanbomee
qyBCTBHUTEIBHOM oKasanuch 3urota (10-30 MuH. mociie oTuIoM0TBOPEHHUSI ), paHHSS TacTpylia U paHHss
npu3ma (Shkuratov et al., 1998). [Ipu sxcrio3nnnm SHIEKIETOK U CTIEPMATO30HI0B MIEPE]] OTIIIOIOTBOPE-
HHUEM MarHvuTHBIC ITOJIA BJIIMAIOT HC Ha MCXaHHU3MbI aKTUBAIVK WU OIIJIOAOTBOPCHUA, @ HA CTPYKTYPHI,
obecrnieunBaroNie MpoTeKaHue ApooOaeHUs 3UroT. BenndamHa 3pdekra He 3aBUCUT OT BpeMeHH obpa-
00TKM 00pa3ia MarHWTHBIM TIOJIEM. BRICOKHI MPOLIEHT aHOMaNuil IpoOIeHNs HAOIIONAeTCs yKe MPH
HavaabHOU OKCIIO3UIIMHU B IMTOCTOAHHOM MAarHMTHOM II0JIC; MOCICAYIOMICE IIPUMCHCHUE KOM6I/IHI/IpOBaH-
HBIX TI0JICH He BHOCHT IOTIOJNHUTENRHBIX n3MeHeHui (Cadponosa u ap., 1992).

Ha mpumepe S. droebachiensis, S. purpuratus n HEKOTOPBIX APYTUX BHUJIOB ObIJIa YCTAHOBJICHA
(dhotonepuoauueckas perynsius rametorenesa (Kadanos, [1asmatoukos, 2001). [IpoaomkuTenbHbIC CBE-
TOBBIE JIHU TIO/IABIISIFOT TaMETOI'eHEe3, M MUK pOcTa exell B HopMe Habmronaercs netoM. [1pu oquHako-
BOM PCXKMME IMUTaHUA SKCIICPUMCHTAJIBHBIX 1 KOHTPOJIbHBIX )KUBOTHBIX 3TO JA€T OCHOBAaHUE IIPEAIIO1a-
rath CylIeCTBOBaHUE 3aBHCUMOTO OT CBETOBOTO PEXKHMa TIepepactpe/IeICHUs] JHEPTeTHYECKUX PECyp-
COB TOHAJI B MPOIIECCe MPOYIIUPOBAHUS COMATHUECKUX U TOJI0BBIX KieToK (Pearse et al., 1986). I1pu
0OMITFHOM KOPMJIEHWH W BBIACPKUBAHUU MOJOIU S. droebachiensis B yCIOBUSX OCEHHETO NEPHOAA
YAaBaJIOCh BbIPACTUTH MOPCKUX eXen ¢ KPYIIHBIMHU I'OHaJJaMH, raM€TOI€HE3 KOTOPBIX pa3BUBAJICA 3HA-
YUTEIBHO PAHbIIE, YeM Y KOHTPOJIBHBIX 0COOCH. DTH pe3yIbTaTbl MOTYT OBITh UCIIONL30BAHBI ITPH BbI-
palMBaHUU MOPCKUX kel B OacceitHax, Haxoasuuxces Ha cyie (Walker et al., 1998).
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SIinexneTk MOPCKUX eXel oka3anauch Ype3BbIYaiHO yAOOHON MO/ETbHON CHCTEMOM A h3yde-
HUS Pa3BUTHS PAHHUX 3apOIBIIIEH O/ BO3ICHCTBUEM PA3IMYHBIX XMMUUECKUX (hakTopoB. Kpy 1 criepmy
JUTSI 3TOT'O MOJTyYaJiv By Msl Clioco0aMu: 1) B mepHBUCIEPAIbHYIO MOJIOCTh nHbeupoBaiu 0,5 Monb KC1,
JKUBOTHBIX Ca)Kajl Ha CTaKaHYUK C (PUIBTPOBAHHON MOPCKOM BOJIOW M COOMpPANIM UKPY U CIiepMmy; 2)
MIPOCTHIM BCTPSIXHBAHUEM KUBOTHBIX. DKCIIEPUMEHTAIbHBIN MaTepHall, TOJIy4E€HHBIH OCIETHUM ITyTEM,
okazascs Oonee xusHecrorikum (JKepenosa u np., 1998). Ha o11010TBOPEHHBIX SHIIEKICTKAX OBLIO,
HarpuMep, NOKa3aHo, YTO ONMUATHBINA aHTAarOHUCT HAJIOKCOH yKE CO CTaJHH ABYX OJIaCTOMEPOB 103032~
BHUCUMO TOPMO3UT ApoOJIeHHE U Pa3BUTHE 3apPOABIILICH MOPCKOTO €3Ka, a TAK)KE BBI3bIBACT MOSBICHUE
Pa3NUYHBIX MOP(OIIOTHYECKUX aHOMAIIMH, YTO YKa3bIBaeT HA BO3MOXXHOE YUaCTHE ONMOUIHBIX MENTH-
JIOB B peryJsiiuu smOpuorenesa (Bapakcun u nip., 1990).

[Tocne BBeeHMsI 5CTPOrEHHOI0 TOPMOHA ACTPaIU0IIa HAOII0AaI0Ch MHTEHCUBHOE BKJIIOUEHHE MTPE/I-
nrecTBeHHHUKa Oenka 3H-nelnHa B MOIOBbBIE KJIETKH MOPCKOTO exa M. nudus U yBeTnueHHEe CHHTE3a
OernKa B IMYHUKAX M CEMEHHHKAX, YTO CBHJIECTEIBCTBYET O BO3MOXKHOCTH MCKYCCTBEHHO MOBBIIIATD
aKTUBHOCTh CHHTE3UPYIOIIETro Oelok armmapara kietok (Bapakcuna, 1999; Bapakcuna, Bapakcun, 2001).

YcTaHOBIIEHO, YTO MPU TEMIIEPATYPHOH CTUMYIISLINU 00T€HE3a MOPCKUX exel M. nudus agpeHoMu-
METHYECKHE BELIECTBa 3aJI€P’KUBAIOT POCT M CO3PEBAHUE OOLIUTOB. XOJIMHOMUMETHYECKHE BEIIECTBA
He BIMSIOT Ha UX POCT M CO3pEBaHKE, HO B TIEPUOJ] Pa3MHOXKEHUSI HHAYLUPYIOT HepecT (XOTHUMYEHKO,
1982). [Toka3aHo, 4TO BBEICHUE HHTUOUTOPOB KaIbMOAY/IMHA 1 O510katopoB Ca’’-KaHAIOB MPUBOIUT K
3aMeJICHUIO PAa3BUTHUSI pAHHUX 3apOABIIIEH MOPCKOTO exa S. intermedius 3a C4eT CHUKEHUSI CKOPOCTH
nenenust kinetok (XKepenosa u ap., 1998).
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I'TABA 6. IPOMBICEJI 1 BOCHIPOU3BOACTBO MPOMBICJIOBOI'O 3AITACA

6.1. IIpombIicea

6.1.1. KpaTkasi mcTopusi IpoMbIca

HcTopust mpoMbIciia MOPCKOTO €3Ka OepeT CBOE Havallo ¢ He3amaMsATHBIX BpeMeH. [lanuupu mop-
CKUX €Xel ObUIM U3BJICYCHBI apXEOIOraMu U3 MECT 3aXOPOHEHHS MHUILEBBIX OTXOI0B BO BPEMs PacKo-
MOK B SIMOHUM IPEBHUX MOCEICHUH MTepro1a HEOIuTa, NaTupyembix emre nepuogom 8000 et 10 H. 3. —
200 net H. 3. [IlepBoe ke yHOMHHAHIE O MOPCKHUX €XKaX WU «gazey [IPUCTAIbHBIN B3IV | B KAUECTBE
MUILEBOTO MTPOLYKTa B AMOHCKOHN JIuTepaType 3agukcupoBano B 833 H. 3. B «Ryonogike» — annoranuun
CBOJIa 3aKOHOB « YOryoO ritsuryoy», mpuHaToro B 757 H. 3. (Kawamura, 1969).

C aHTUYHBIX BpeMEH MOPCKOii ex OblT n3BecTeH u B EBporne. Kak ykaseiBaer A. Coiiep (A. Soyer)
B u3aanHoi um 150 net Hazax kaure « The Pantrophenon: or a history of food and its preparation in ancient
times», aHTUYHBIC TPEKH 3HAIH PELENT AeIrKaTeca u3 ToHa ] («MKpBD») MOpCKoro exa. OHM cMelBa-
JIM UKPY € YKCYCOM, CIIQJIKHM TOAOTPETHIM BUHOM, TIETPYIIKOM U MATOU. A Y IPEBHUX PUMIISIH, CKJIOH-
HBIX K YpEBOYTOAMIO, B 0OMXO0/IC NMENach 3aKyCKa JJIsl IOHMKECHUS alllieTUTa, BKIIoYaBIas Gapuimpo-
BAaHHBIX MOPCKHX €¥Kei, HAUMHEHHbBIX CMEChIO MacJa, CJIaJKOTO BUHA U CIICIHIA, a 3aTeM PUTOTOBJICH-
HbIX Ha MeieHHoM orHe (Lawrence, 2001).

ToHazmpl MOPCKOTO eXa SIBISIOTCS ACTUKATECHBIM U MPOQHUIAKTHUECKUM MPOAYKTOM MHUTaHUs Ha-
cesieHnst MHOTHX cTpaH FOro-Bocrounoit Asuwn, npexne Bcero Sinonnn u Kuras, OkeaHHH 1 HEKOTOPBIX
€BPONEHCKUX M aMEepUKaHCKHUX cTpaH. OHM CheNAIOTCs B CBIPOM BHJE MM NMPEBpAIAIOTCA B Pa3iny-
HBIM 00pa30M KOHCEPBUPOBAaHHBIE TPONYKTHI. B TO jke Bpemst Ha METKOBOAbsIX tora Munnu u npudpex-
HbIx Boa llpu-Jlanku noToMcTBEHHBIE PHIOAKH COOMPAIOT MOPCKHX €XKEH /ISl UCTIONB30BaHUS UX TTaH-
LUpel M UI B KaueCTBE YKPALICHUH M ISl AEKOPAaTHBHBIX Lejiei. [oHanpl u Bce copepkuMoe exeit
BBIOPACKHIBAIOTCS: 37I6Ch OHU HE MOJb3yroTcs ciipocoM (Ramachandran, Terushige, 1991).

Wnpyctpust 1006141 1 iepepabOTKH MOPCKOTO €Xa CHIIbHEE BCEro B HACTOAIIEE BpEeMs Pa3BHUTa B
SnoHuw, rae noAepKUBaeTCs MHOTOBEKOBAs TPAJULIKs YIOTPEOISHHS €ro He TOIBKO KakK JIeruKareca,
HO U PUTYaJBbHOTO MULIEBOT0 MPOIYKTa, 00ECIIEUNBAIOLIET0, IO OBITYIOLIEMY 3/1€Ch TIOBEPHIO, 310PO-
Bbe U gosroneTue. s 3Toro HeoOX0aMMO MPUOOPECTH )KUBOTO MOPCKOTO €XKa, BCKPBITh €r0 HaHLUPb,
BBIIUTH MOJOCTHYIO )KUJKOCTh, ChECTh XOTsl ObI KyCOYEK UKPhl — M Balll OPraHu3M OyIeT MOJTHOCTHIO
OMOJIO’KEH. MOpCKOM €X 371eCh 4acTO MUCIOIb3yeTCsl U KaueCTBE HOBOTOIHEIO moaapka. Tpaauuuu
BBIHY>KAAIOT SIMOHMIO TOTIOIHUTEHHO K 100BIBAEMOMY B IPUOPEKHBIX BOJAX MOPCKOMY €KY 3aKyHaTh
€ro U MPOAYKILHUIO U3 HETO B Pa3HBIX CTpaHaX.

MupoBo#l mpoMBICET MOPCKHX €KEH CKOHLEHTPUPOBAH Ha OTPAHMYCHHOM YHUCJIE BHUIIOB:
Strongylocentrotus pulcherrimus, S. intermedius, S. franciscanus, S. droebachiensis, Mesocentrotus
nudus, Anthocidaris crassispina, Pseudocentrotus depressus, Tripneustes gratilla n np. OcHoBHas
MIPOAYKIIMS IPOMBICIIA — FOHA/IbI 000HX MOJIOB, OOBIYHO U Ha3bIBaeMble HKpoil. Kpome Snonun, naBane
TpaIuLMK MOTPEOICHUS HKPBI MOPCKUX €Xell €CTh BO MHOTHX KYJIBTYpax cTpaH Asuu, B [lonnHesuu, B
Cpenunzemuomopse 1 B Unnu. B nocnennee Bpemst HaOMIONAETCs CyIIECTBEHHOE aKTHUBU3UPOBAHUE
npombiciia Mopckux exei B CLLA, Kanane, Mcnanauu, Unnu, [lepy. HanGonee kpynHasiMu notpeduTre-
JSIMM MOPCKHX eKeit siBisiercss @panuus u SInoHusi, octanbHbIe CTPaHbl IPOU3BOAAT 100BIYY B OCHOB-
HOM C LIeJIBIO IKCIIOpTa.

6.1.2. IIpombicea B Poccnn
Jlo HemaBHEro BpEMEHM MOPCKHE €KU B MOPCKOM NMPOMBICIOBON MpakTuke Poccun paccMarpusa-
JIMCh JIMIIb B KaUECTBE HEKENATeIbHOTO MPHUIIOBA MIPHU JOOBIYE TOHHBIX PhIO, TaK KaK 3a4acTylo 3a0H-
BaJIM TPaJbl U CHIOPPEBOBI M1 OTHUMAIHU Y PHIOAKOB MHOTO BPEMEHH JJIsl OUMCTKH Opyauii toBa. MHTe-
pec K MOPCKOMY €KY Kak 0OBEKTY NMPOMBICIIAa Hayall pacTH K KOoHIy 80-x romoB (10 1982 r. BbUIOB ObLI
MUHHUMaJbHBIM U cocTaBisl Meree 500 1), korna B [Ipumopse, o npumepy Slnonuu, BriepBble HaYaIu
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OpraHu30BBIBATh BOJOIA3HYIO JOOBIUY STOTO LEHHOTO MOPCKOTO KUBOTHOTO. [1OMBITKH M3TOTOBICHUS
10 COOCTBEHHOH TEXHOJIOTHH ¥ TIPOJIAKH HKPBI MOPCKUX €KEH Ha 0TeYECTBEHHOM PBIHKE HE TPUHECITH
JIaTbHEBOCTOYHBIM MPOU3BOAUTENSAM KEJIaeMOoro ycrexa, Tak Kak He MOJIb30BAJIUChH CIIPOCOM Yy Hace-
JICHUS HE TOJIBKO M3-3a 3K30TMYHOCTH CaMOT0 MPOAYKTa, HO U M3-3a €0 HEyMEJIOTO MPUTOTOBIIEHUS.
VHTeHCUBHOCTH NMPOMBICIA MOPCKUX €Keil B 1aJIbHEBOCTOYHOM PETHOHE Hadajla Pe3Ko BO3pacTarhb
TOJIBKO TIOCJIE YCTAHOBJICHUS COTPYAHUYECTBA C SITOHCKUMH (PMPMaMy U OpraHU3alil MacCOBBIX IMO-
CTaBOK )KHMBOT'0 €Ka Ha PhIHKK SIOHUY, SBJISIFOIIEHCS HAanOoJIee KPYITHOM CTPaHOM 110 UMIIOPTY MOPCKO-
ro exa.

Haubonee nHTEeHCUBHOE pa3BUTHE POMBICIIA Hadyaioch B paiionax Cesepnoro u KOxxHoro [Ipumo-
pbs1, Caxanuna u KOxHbIX KypriibCKuX 0CTPOBOB. DTO 0OBSCHSETCS, BO-IEPBBIX, OOJIBIIUMHE 3a1acaMu
CEPOro MOPCKOTO €Ka, SIBIISIONICTOCs TPAJAULIUOHHBIM 1 N3TI00JICHHBIM BUAOM JJIsl TOTPEOUTENBCKOTO
pbIHKa SINOHNH, BO-BTOPBIX reorpaduueckoil OJM30CThIO ATUX PAOHOB K SIITOHCKOMY PBIHKY COBITa, YTO
CBOAMJIO K MUHUMYMY MPOOJIEMBI C TPAaHCTIOPTUPOBKOH YII0Ba B )knBOM Buze. O0a 3Tux (hakropa 3Ha4UH-
TEJNBbHO OOJIETYMIIN BXOXKICHHE IPUMOPCKHX MPOU3BOIUTENICH B BEChbMa «KAIIPU3HBI» U TpeOoBaTeIb-
HBI1 BOCTOYHBIN PBIHOK.

[To-BuuMOMY, UMEHHO yCIIEXH AAJbHEBOCTOYHIUKOB BOOTYIIIEBUIIN U IPOMBICIIOBHKOB CeBepa. Ha-
JIMYUE BIOJb I0T0-3aMaIHOTO ToOepekbs bapeHiieBa MOpsi 3HAYUTENBHBIX 3a11aCOB 3€JIEHOTO MOPCKOTO
exa, SIBJIAIOIIErocs XOpOIIo aJalTHPOBAHHBIM Ha ATIOHCKOM PBIHKE U OJTHUM U3 CaMBbIX JOPOTUX BU/IOB,
MOCITYKMJIO TOJYKOM K OPTaHH3aluy IPOMBICIOBBIX pa0boT. OHAKO TPYAHOCTH, CBSI3aHHBIE C yAaJICHHO-
CTHIO MYPMaHCKOT'O PETHOHA OT OCHOBHOTO PhIHKA COBITA, 3aCTABHIIN TIOWTH MPOMBICIIOBHKOB IO IPyTO-
MY IyTH peanu3aliy MoiMaHHOro exa. OCHOBHOH YIIOp OHU ClIeJIali Ha pa3padOTKy COOCTBEHHBIX TEX-
HOJIOTUH 110 MPOM3BOICTBY HOBBIX IPOAYKTOB U3 MKPBI MOPCKHUX €3Kel 1, Ha OCHOBE MacCOBOM peKJiaM-
HOW KaMITaHUU, NX BHEJPEHUE B POCCUMCKUI PBIHOK.

[Ipomsicen Mmopckux exeit B Poccun cocpenorouen Ha Jlansuem Bocrtoke (B SImonckoM n OXoT-
CKOM MOpsX, y OeperoB Kamuarku u Caxanuna, Ha Kypuibckux octpoBax) u 'y nodepexbs Konbckoro
n-Ba B bapenuieBom mope (Bazhin, 1998; Keesing, Hall, 1998). I1Ipu onroBoii iene ot 8,40 1o 58,79 nom.
CILA 3a 1 xr (Kommepueckuii Oroiieress. .., 1997) u cpaBHUTEIbHO HEBBICOKHX 3aTparax Ha JOCTaB-
Ky B COCE/IHIOIO SIOHUIO HKpa MOPCKHX €Xel Mprodpesia B HOCeTHIE TOAbI BaXKHYIO POJIb B KAUECTBE
COCTaBJIAIOIIEH poccuiicKoro akcnopra Mmopenpoaykros [Ipumopss u CaxanuHa.

Craructuka ®AO m1g Poccun o BceM MINIOKOKUM HEIOJIHA U CUUTAETCSl HEKOTOPBIMU aBTOpaMH
HeHazexxHoi. BeuioB CoseTckoro Coro3a ObUI 04eHb HEOOIBIIUM; B 1986 I. OH moackouua 10 6328 1, 10
1992 1. ynossl konebanuch mexay S000 u 6000 1, mocie yero pe3ko cHuzmiuck. [lepen pacnagom Co-
BeTckoro Cotoza B 1992 r. ynosel Poccun ynanu 6onee uem nanonosuny. Hauunast ¢ 1999 rozna, ynosbt
pes3ko Bozpociu (puc. 6.1). 3amacsel MOPCKHUX €XKeH y MaTepUKOBOTO SITOHOMOPCKOTo nodepesxns Poc-
CHU COCTaBIISIIOT TIpH 3TOM Oosee 34% ot 3amacoB Bo BceM [lanbHeBocTouHOM Oacceitne (IIpornos...,
2000).

O0beM MpoayKIUMH, ThIC. T

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 Toawl
Puc. 6.1. Pactipenencrue ymoBoB Mopckux exeit B Poccuu ¢ 1980 mo 2001 rr. (T'oxonaes, 2006)
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Poccuiickuii mpoMbIces B IPUOPEKHBIX BoAax SIMOHCKOTO MOPSI 'y OXOTOMOPCKOTO MOOEPEkKbs
CaxannHa MmpenMyIecTBEeHHO OrpaHuyeH no0bruei S. intermedius u M. nudus (mocneHuli B OTHOCH-
TEJIBbHO MaJlbIX KojudecTBax). Jlanbie k ceBepy, Ha Kamuarke u ot M. Jlonarka 1o Komanmgopckux
OCTpPOBOB, JIOOBIBAIOT, B OCHOBHOM, MOPCKOTO €xka S. polyacanthis, MaCCOBBIN HEPECT KOTOPOTO MPO-
UCXO/UT B CEHTI0pe—oKTA0pe. B pesynbrare uccnenosanuii 1985—1988 rr. HaiineHo, 4To cpeansis Ouo-
macca S. polyacanthus B paiione Aauntckoro u Kporomkoro 3anuBoB Bapsupyet oT 170 1o 303 r/m?,
S. droebachiensis — B cpeanem cocrasisier 132 r/m?, S. pallidus — 32 v/m2. MHoroneTHrie Ha0I0-
JICHH TTOKa3aJId, YTO TIOCJIEHNE JIBA BU/1a HEPECTATCS B MIOJIE—OKTAOpE U B Mae—HIOHE, COOTBETCTBEHHO.
B Kopdo-Kaparnnckom 3anuBe oTMedeHa 3HaUMTENbHAS OMoMacca ITyOOKOBOJIHBIX €KeH, COCTaBIIs-
rommast okoJo 240 teic. T (baxun u ap., 1990; Apxumnosa, Axosnes, 1994; Apxumnosa, 2000).

Ha Kamuarke moB uaet ¢ 1992 r. Exxeronto BeutaBnuBaroT meHee 90 T (6osee 6% o011ero gerajib-
HOT'O BBUIOBA) S. polyacanthus. JIoB yxe BbI3BaJl U3MEHEHHUS B CTPYKTYpE HAcEJICHUsI MHOTUX MECTO-
oOuTanuii, 0COOEHHO Ha FOTO-BOCTOKE, HO HET HUKAKUX MPU3HAKOB, YTO OH 3HAYMMO YMEHBILIWII 3a11aChl.
[In0THOCTE TOCENEHUsI MOPCKUX €3Keil Ha HEKOTOPBIX y4acTKaX YBEIMYWIAChk, U €CTh JAHHBIE, YTO KPYII-
HbIC KUBOTHBIC 3aMEIEHBI 3/6Ch MEHBLIMMH 10 pa3Mepy 0COOSIMHU, MUTPUPYIOLIMMHU B IPUOPEKBE C
OOJIBIINX TITYOUH, YaCTO C YYaCTKOB C MOHM)KEHHOH MPOAYKTUBHOCTBIO cpeibl. OTHaIeHHOCTh IPOMBIC-
JIOBBIX pailOHOB, TSDKEJIBIC JIBJBI U HEPa3BUTOCTh OeperoBoil MHQPaCTPYKTyphl NPEMSTCTBYIOT 31€Ch
Pa3BUTHIO 3TOTO BUAA MPOMBICIIA.

Y KypuibCKuX 0CTpOBOB MPOMBILISIOT S. intermedius, u B 2000 1. SImoHMs ©MITIOPTHPOBAIa OTCIO-
na 3300 T mopckux exeil. Bonpinas yacts 3TOro BeiioBa Oblia nepepadorana Ha Xokkaiigo (Y. Agatsuma,
riepc. coodutr.). Xorst S. droebachiensis v S. pallidus TOBOTBHO MHOTOUMCIICHHBI U PACCMAaTPUBAIOTCS
KaK MMOTEHIHaJIbHbIE 00BEKTHI MPOMBICTIA, CIIPOC HA HUX TTOKa Majl U 100bIua HeBEIHKa. bOIbIIMHCTBO
MOPCKHUX €Kel, BEUIOBICHHBIX B Poccuu, oTnpaBiisiioT Ha XOKKali0 B )KHBOM BHJIE.

Mopckue exu y Konbckoro m-oBa (0OcHOBHOM BUA S. droebachiensis) noObIBatOTCS B OY€Hb HEOOIb-
mom oobeme. B 2001 r., Hanpumep, 100biT0 30 T (IPOMBINIUICHHBIN JIOB TPOU3BOAUTCS aKBAIAHTHCTA-
MU BCETO 0JIHOM phiOooBenkoi Gpupmsi). [locne 2002 rona 00bembl BbUTOBa He nipeBbimany 10 1, B 2008
roxny BbUIOB cocTaBmi 200 Kr (M3 KOTOpBIX MojioBHHA BeUIoBieHa katepamu [IMHPO), a B 2009 rony
BBUIOB COCTaBHJI OKOJIO 3 TOHH. B mpopaxe ukpsl B MypMaHCKe HET, TONPOOOBaTh €€ MOYKHO TOJIBKO B
HEKOTOpBIX pecTopaHax. [TogaeTcs oHa B cBexeM BUE NPSAMO B OJIOBUHKE PACKOJIOTOTO MAHIUPS €Ka.

B navane 1990-x romoB mpoMBICIIOBBIH 3a11ac MeCT HarOOJTbINIEH KOHIICHTPAIIUU OBLUT OTIPE/ICIICH MTPH-
MepHO B 7 ThIC. T. [IpryeM K M3BSITHIO Ha IIEPBOM dTarie 37ech ObIIO peKoMeH10BaHO He Ooree 20% mpo-
MBICIIOBOTO 3anaca (1,42 ThIC. T) ¢ MOCIEAYIOIIEH KOPPEKTHPOBKOH 110 Pe3ysbTaTaM OLIEHKH CTETICHH BIIH-
SIHHSL TIPOMBICIIA HA OMYJIALHIO. [IpOMBICIOBBIE CKOIUICHUS IUIOTHOCTHIO BhIe 10 9k3./M? Ha rryOuHe 1—
16 M ObLTH OOHAPYKEHBI HA yYacTKax ¢ HOBBILICHHOH MMAPOAMHAMUKON, IPEUMYILECTBEHHO C KECTKUM
BaJYHHO-TQJICYHBIM U CKAJIHUCTBIM TPYHTOM. MHOTHE y4acTKu 0OCIIEIOBaHHBIX 3aJHBOB, TY0 U OyXT
MIECYaHbIMU U 3aWJICHHBIMH IPYHTaMH UMEJIH 3HAYUTEIbHO 00Jiee HU3KYIO YUCICHHOCTD €3Ka M 0Ka3aJIHCh
HE IPUTOTHBIMHU JUIs TpoMbIcia. [IpoMBICTIOBEIM pa3MepoM CUMTAEeTCsl AUaMeTp MmaHuupen ot 50 MM u
Oonee, c maccoit ot 75 10 125 r. Hanbonbimii AuamMmeTp NaHIUps 1 Maccy MOPCKOW €K UMEET B sIHBape—
utone — ot 45 1o 80 mm npu macce ot 60 no 170 1, coorBeTcTBeHHO (JleOckas u ap., 1998). Odmiee
MIPEACTABJIECHUE O PACIIPEIEIIEHUHN N3YYEHHBIX TPOMBICIOBBIX CKOMIJIEHHWH JaeT pUCyHOK 6.1.2.2.

PesepBoM yBennuenus oobema 10069 Ha KObCKOM IT-0BE MOKET CTaTh OCBOCHHE HOBBIX, €IIe
JeTaJlbHO He 00CIIeI0BaHHBIX pailoHOB MypMaHCKOro nmobepesknsi 1 BopoHKH benoro Mops. Ananu3
(hOHIOBBIX MaTEpHAaOB MO3BOJISIET OLIEHUTH OTEHIIUANBHBIN 3aI1ac MOPCKOro exa y oeperos Konbcko-
ro 1-oBa Ha ypoBHE 20—25 TBIC. T, YTO COOTBETCTBYET YPOBHIO €XKerogHoi 100sruu 4—5 ThIc. T (CeHHH-
KOB, MaTronikuH, 1996).

[To mporuozam TUHPO-Llentpa, ontumaineHsiii nomyctumbiit yinos (OAY) M. nudus, S. intermedius
u S. pallidus y nobepexps [Ipumopss B nepuon ¢ 1996 mo 2000 rr. konebancs B npenenax 1,52-3,37
TBIC. T (110 rojiaM 3To cocTaBisuio: 1996 . — 2,06; 1997 — 3,19; 1998 — 3,37; 1999 — 1,52 m 2000 . —
2,42). Nons odunmansHO 100bITOTO €3%a B 1996—1998 rT. 318Ch cocraBmia Becero 30% ot OY.

B 3an. Ilerpa Benukoro Hauanoch ocBoeHue 3anacos S. intermedius n M. nudus, TpoOMBICIIOBON
MEpOH Ul KOTOPBIX NPUHAT AuaMeTp nanuups 45 u 50 MM cooTBeTcTBEHHO. M3-3a Oosee BHICOKHX
TOBApHBIX IMOKa3aTesel ToHaa npeanoyTenue oraaercs S. intermedius. B 1997 r., cornacuo opuunanb-
HOU CTaTHUCTHKE, B CPEAHEM 10 3alIMBY BBUIOBIEHO 68% oT pekomennoBanHoro OIY. IIpomMsicen
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M. nudus Tonbko HauyMHaET pa3BuBarbes. B 1997 1. ero moObiua cocrapmia 38 T — muiib 8% OJ1Y,
XOTs1 OMOMacca 3TOro BHJIa B MECTAX pacCeNICHHs OCTAETCs IOCTaTOYHO BBICOKOW ISl BCEH akBaTOpHUU
zanmiBa — 200—500 r/m%. K mpoMBICIIOBOMY U3BSATHIO 7 000MX BHIOB 3/1eCh Tpearaercs 156 T (16%,
cpelHee MeXy MaKCUMaJIbHO JOITyCTUMBIM ypoBHeM 23% u TpanunuoHHbM — 10%).

B Cpennem u Ceseprom I[Ipumopne (ot Mbica [ToBopotHoro 10 Mbica TymanHOT0) 06beM BBLIOBA
S. intermedius npeanonaranock B 2000 r. moguste g0 900 T. [lepcnieKTHBHBIM 00BEKTOM IPOMBICIIA
3nech cunrtaercs u S. pallidus, TpoMBICIIOBBIN 3arac KOToporo Ha TryouHax 50-300 M npuMepHO orie-
HuBaercs B 10 Toic. T ipu OAY 1000 1. C yueTom OTCYTCTBHSI 9PPEKTHBHBIX OPYAHHI JIOBA U IPUMaHOK
JUIS TaKUX TIIyOWH, HeJOopaOOTaHHOCTH TAaKTHKH M CTPATErHy MPOMBICIIA, BBIJIOB €T0 MPEAIoIaraeTcs
TOJIBKO B PEKMME KOHTPOJIBHOTO JIOBA M Bpsi Jin OyneT npeBocxoauts nonosuny O/ Y. [IpombicioBsie
3anacel M. nudus B Cepepaom [Ipumopne He3HauuTenbHbl (0ko10 800 T), HA 2000 . OAY st Hero
obu10 ompenenero B 80 T, u3 HuX 20 T — B peskuMe KOHTpobHOTro j1oBa (Kaganos, [TaBmtoukos, 2001).

[Ipomebicen S. intermedius B HacTOsIIEEe BPEMs BEICTCS JAJIEKO HE TOBCEMECTHO. Tak, MOIBITKU
opranuzanum A00b4n 3Toro Buaa y OeperoB CeepHbix Kypui, 10kHON okoHeuyHOCTH KamuaTku u'y
[laHTapcKUX OCTPOBOB JI0 CHX MOP 3aKaHYMBAIHUCH HA MOATOTOBUTEIHLHOM JTalle, AOXOMs, B TyUIlleM
ciydae, 710 MPOBEACHHUS HEMOIHOHM THAPOOHNOIOTHUECKON CheMKH. M XOTS pe3ynbTarsl ee OATBEpKAa-
JIM HaJJMYUe UHTEPECYIOLIETO TPOMBICIOBUKOB 00BEKTA B YAOBICTBOPUTEIBHOM IS JJOBA KOJINYECTBE
W IPUEMJIEMON I TIOKyTaTeNe KOHAWIIH, OMHAKO P 00CTOSITEIbCTB OTIYTHBAT TOTCHIUAIBHBIX
OpraHu3aTOPOB JOBA.

B ocHOBHOM 3TO:!

— CUJIbHBIE IPUJIUBHO-OTIMBHBIC TEUCHHUS B pallOHAX JIOBA, YTO 3HAYMTEIBHO COKPALIAeT TIEPHOABI
3¢ PeKTUBHON T0OBIYM B TEUEHUE CYTOK, 110 CPABHEHHIO C 0oJiee I0KHBIMHU pailoHaMH POCCUHCKOTO
Hansuero Bocroka;

— YIaJIeHHOCTh PalilOHOB MPOMBICIA OT MOPTOB O(hOPMIIEHHSI M TOPTOB Ha3HAUEHUsI B SImOHMM, 4TO
JieNIaeT MPaKTHYECKH HEBO3ZMOYKHOI CBOEBPEMEHHYIO JOCTABKY B SITOHNIO KOHIUIIMOHHOTO €3Ka TPaau-
HUOHHBIMH CPEICTBAMHU;

— OTCYTCTBHUE PETYIISPHOTO BO3AYIIHOTO COOOIICHHS MEXKIY POCCHICKUM ModepekbeM U SnoHuei,
KOTOpOE B MPHUHILIHUIIE MOIJIO OBl pEIINTh Mpo0IeMy TPaHCIIOPTHPOBKHU BBUIOBJICHHOTO €3a U TOTOBOM
MPOIYKIIHH, T. €. HKPBL.

Lapenyeso mope

Puc. 6.1.2.2. PactipeneneHune mpoMBICIOBBIX CKOIDICHUH S. droebachiensis y MypmaHckoro modepexss (mo: Cen-
HUKOB, MarttomkuH, 1996): 1| — paiionsr uccienoBanuii 1993—1995 rr., 2 — nepcrieKTHBHEIE 110 reoMopdonormdec-
KHM H TUAPOJIOTHICCKUM YCIOBUSIM PAiOHBI
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Takum 00pa3oM, MPUTOAHBIX JIJIS SKCTIOPTA paiOHOB TOOBIYH CEpOTO €Ka Ha poccuiickoM JlampHeM
Bocroxke tpu: [Ipumopckwii kpait, Caxanua u FOxHo-Kypunsckne octpoBa. PaccmarpuBats Xabapos-
CKUI Kpal Kak palioH, B KOTOPOM JI0ObIBaeTCst S. intermedius, ceiyac cepbe3Ho Helb3st. BoT skcnept-
HOE MHEHHE MTPUMOPCKOTO MpeACTaBUTENS B IPoB. OTapy (IUTUPYETCS MO €T0 OTYETY): «4—5 et Hazaz
xabapoBuaHe Jiesiaii NPOOHbIE ITOCTABKH MOPCKHX €Xell B poBUHIIHIO OTapy, OT KOTOPBIX SITOHIIBI TPH-
XOIWIIN B yKac. VX ex JaBajl pe3yibrar [0 TOHaJHOMY HHIEKCY 2—3, MakcumyM 4%. Ex Obu1 1o npe-
MMYIIIECTBY MOJYIYCTOH ¢ TEMHBIMHA TOHKMMH TOHaJaMu. B mocnenHre aBa roja KadyecTBo XxabapoBc-
KOTO €Ka 3aMETHO M3MEHMJIOCH K Jydriemy. Ho moaBo3uMelii xabapoBuaHaMU €)X 10 CBOUM XapakTe-
pUCTHKaM OY€Hb HAlIOMHHAET MPUMOPCKOTO €Ka U3 paiioHa peido3aBoga Ceernas. IMeHHO B 3TOM
paiioHe HEOTHOKpPATHO BHJICJIM TPAHCIOPT XxabapoBYaH NMPUMOPCKHUE J00bIBAIOIINE OPUraabl U B TIPO-
nuioM, U B 3ToM roay» (Ckopuk, 1999). /loOpiBaeMblii B HEOOIBIINX KonHyecTBax Ha Kamuarke ex
MPAKTUYECKU UETUKOM UJET Ha BHYTPEHHUI PBIHOK.

IIpomeicen exa B TeUEHHE T0a B JaJbHEBOCTOYHBIX BOJAX B TUIIMYHOM CIIy4yae UMEET JBa MEepHU-
0]1a, TUTABHO CMEHSIOMMX APYT Apyra. OHu (GOpMUPYIOTCS 32 CUET CMEHBI TPOMBICTIOBON aKTHBHOCTH
Ha Caxanune u Kypunax, rae 100b14a 0ObIYHO BeJIeTCSI C HOSIOPS 10 Mail BKITIOUUTEIHLHO, Ha TPOMBICEI
B [IprMopbe, HaunHaIOLMIICs B KOHIIE anpesis, JOCTUTAIOLINH KA B MIFOHE—UIOJIE U 3aTyXaroIlnii B aB-
rycre. CMeHa MpOMBICIOBOM aKTUBHOCTH I10 palioHaM CBsi3aHa C pa3IMYHBIMU CPOKAMHU CO3PEBAHMSI T10-
JIOBBIX TIPOTYKTOB Y OOJBIIEH YaCTH MOIYIISIINH.

Pa3BuTHE pRIHKA MOPCKOTO €a M MPOAYKTOB U3 HEro cCOOCTBEeHHO B Poccny moka HaxonuTes B 3a-
YaTOYHOM COCTOSIHMM. Ha 0TeueCTBEHHOM PBIHKE TPYJHO HANTH K€ CONICHYIO UKPY, HE TOBOPS YK O
cBexel. BeposaTHO, 0 Mepe pa3BUTHUS CUCTEMBI MPO(UIAKTUIESCKOTO MUTAHUS M CO3TaHUs CETH CYIIH-
0apoB, MOTPEOHOCTD B CBEXKEW M KOHCEPBUPOBAHHOM UKPE YBEIMUYHUTCSA, a OTEYECTBEHHBIH MOPCKOH €k
CTaHeT BOCTPEOOBAaHHBIM B CTPaHE MUILEBBIM MPOAYKTOM. Kpome TOoro, mpou3BOIUTENHN HAACIOTCS Ha
ITOCTOSTHHO PACTYIINI HHTEepeC K OMOIOTHYECKH aKTHBHBIM TIperaparaM 1 MAMIeBBIM T00aBKaM U3 MaH-
IMps ¥ TOHAJ MOPCKOTO €Ka, 9TO TaK)Ke CO BPEMEHEM MOXKET MHTCHCH(HUIIMPOBATH €T0 TPOMBICET U
Jla’ke pa3BeCHUE.

6.1.3. KpaTkass koMMepuyeckasi XapaKTepHUCTHKA BH/I0B

3eseHblid MOpCKOIi exk Strongylocentrotus droebachiensis — TpaaUIMOHHBIA TPOMBICIOBBIN BH]
MOPCKOTO €3Ka, B TE€YeHHE JecsTKa JeT uMroptupyemoro B Smonuto n3 CIIA, Kananet u Ucnanauu.
ITo cBOEM CTOMMOCTH M IO KaUE€CTBY UKPbI CTOMT HA TOM K€ MECTE, YTO U TPAJAULIMOHHBIN CepbIi ex
Strongylocentrotus intermedius, pacipocTpaHeHHbIN Ha ceBepe Snonuu, B Ilpumopse u Ha Caxanuse.
Muorouraslii MOpckoii ex Strongylocentrotus polyacanthus — HOBBIM 0ObEKT Ha SIIOHCKOM PBIH-
K€ U U3BECTEH JIMIIb B TeUEHUE 2—3 JIET C Hayaja HEepeTyIspHBIX U MAJIOUYNCIEHHBIX TOCTABOK (psif
KOTOPBIX M3-32 HEOIBITHOCTU MOCTABIINKOB OB HEYAOBICTBOPUTEIBHOTO KaYeCTBA) C MOOCPEKbs
Kamuarku. Ilo oreHke sSIMOHCKUX CHEIHANINCTOB, UMEET BHICOKHE BKyCOBBIE KaueCTBa, HO HE BCETa
OTBEYAET BHICOKUM TPeOOBaHUSM, MPEIBIBISIEMBIM K IIBETOBBIM XapaKTePUCTHKaM HKpHI. BeTpeua-
IOIUICS 3/1eCh TEMHBIN 1BET MKPHI MHOTOMIJIOTO €Ka O0YCIIOBJICH OTHIOND HE €Tr0 Creru(puIecKuMI
BHUJOBBIMH CBOMCTBaMH WJIM HEOJIAronpHUsATHBIMU yCIOBHUSMH BIOJb oOepexbsi Boctounoii Kamuat-
KH, @ OTCYTCTBHEM ONTUMAILHOTO IIPOMBICIIOBOTO U3BSTHS KPYITHBIX U CTAPbIX OCOOEH.

B kauecTBe nmpoMbIcIOBOr0 00BbEKTa NMaJjieBblii MOPCKOIi exk Strongylocentrotus pallidus n3sec-
TeH B SIMOHMHU, HO, HECMOTPS Ha BBICOKHE NOTPEOUTEIbCKIE KauecTBa UKPHI (IIBET U HAIOJIHSIEMOCTh
MKpBI), B HACTOSAIIIEE BPEMSI, IO-BHIUMOMY, HE UMEET CIIPOCa Ha AMOHCKOM pbIHKe. C TOUKH 3peHHs STOH-
CKHX CHEIMAIUCTOB, BKYC €r0 UKPBI OTIIMYAETCS OT TAKOBOTO TPAIUIIMOHHO MCIIOIb3YEMbIX BUAOB H3-3a
BbICOKOH skupHOCTU. CoracHo yctHoMmy 3asBiennio A.B. [ankoro (@I'YII IIMHPO), nanesslit Mop-
CKOH e B bapeH1ieBoM Mope pe3ko OTIINYaeTcs OT 3€JIEHOT0 KaYeCTBOM MKPBI B XYAIITYIO CTOpOHY. LIBeT,
3a pEIKUM HCKITIOUEHHEM, TPS3HO-)KENTHIH, a TO U IPOCTO YEPHBIM.

B nacTosiiee Bpemsi B MpUKaM4yaTCKUX BOJAX B KaueCTBE NMPOMBICIOBBIX BHIOB pacCMaTpUBaIOT-
Cs1 TOJIBKO MHOTOMIJIBIN U 3€JIEHBbIA MOpCKUE exu. [TaneBslii €3k, BBULY XPyIIKOM CKOPIIYIIbl U OTCYTCTBUS
OTIBITA MMPOMBICIIA TUCTAHIIMOHHBIMU OPYIMSAMU JI0Ba (JIoByIIKamu) Ha ryoune 30—150 M, mpoMbIciioMm
He oxBadeH. OTHaKO CyIIecTBYIOT cBeneHust, 4to Ha Ajsicke (CLLIA) maHHbII BUI 10OBIBAETCS B OONBIIAX
KOJIMYECTBAX AUCTAHIIMOHHBIMU OPYAMSIMH JIOBA.
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6.1.4. Kputepuu AJs1 JOCTHUKEHHUS ONTHMAJILHOTO BbLJIIOBA

JLJ1st MpOMBICIIOBHKOB 0c000€ 3HaYeHUE NMEET 3HAaHHE KaJIeHIAPHBIX CPOKOB 3pEJI0CTH TOHAJ, KOJTU-
YecTBa M KaueCTBa UKPHI B 0COOSIX MOPCKUX €XKel pa3HOTro pa3Mepa, MoJy4yaeMoi OT pa3HbIX BHIIOB Ha
Pa3NMYHBIX Y4acTKax JHA.

OO0miee KOTM4eCTBO UKPBI MOPCKUX €3KEH, KOTOpoe criocoOeH Jarh 00IaBIrBaeMblli y4acTOK JHA,
3aBHCHT OT €T0 TUIOIIA/I1, TNIOTHOCTH CKOIICHNUH, BO3BPACTHON CTPYKTYPHI 3a11aca, COCTOSIHUSI KOPMOBOK
0a3bl U IPaBUIILHOTO BBIOOpa ce30Ha JoObIYH. /11 pailoHOB, TUILIEHHBIX MPEINOYTUTEIBHBIX ISl MOP-
CKHX ©Kel BHUJIOB BOJIOPOCIICH, XapaKTEepEeH HEIOCTATOUHBIM BBIXOJ] WM OJICAHBIN 1IBET TOHAJ, a 00a
9TH MOKa3aTeisi BechbMa BayKHbI 1iis iepepadorunkoB (Kato, Schroeter, 1985).

[To mMepe pa3BuTHs 0coOei pa3Mep UX MaHIUPs, 00bEM M Macca roHajl YBEJIMYUBAIOTCS HE O/IMHA-
koBO. [IprMepHO MPONOPIHOHATIBHOE YBEINYEHUE IIPOUCXOIUT TOJIBKO A0 HEKOTOPOTO MOMEHTA, HACTY-
MAKoIIEro BCKOpE MOCie JOCTUKEHUS PeNpoLyKTHBHOTO Bo3pacta. Hanpumep, S. franciscanus na 3a-
naaHoM nodepexxbe CLLIA BriepBble HEPECTUTCS B BO3PACTE JIBYX JIET IPH AuameTpe nanuups 50 mMm.
[Tocne 3TOro OTHOCUTENBHBIN pa3Mep U Macca TOHaJ MOTYT HE TOJBKO HE YBEIMYUBATHCS, HO JaKe
nazaath. [loaToMy pasmMep MOPCKOTO €3Ka ¢ HEKOTOPOTO MOMEHTA MEPECTaeT SIBISACTCS KPUTEPHEM €T0O
NPOAYKTUBHOCTH. Ha mpumepe 3Toro Buaa ObIJIO TTOKa3aHO, YTO OTHOILIEHWE MAaCChl TOHA[ K JUAMETPY
MAHIHUPS YBEIMYUBACTCSI C POCTOM pa3Mepa A0 TeX Mop, MoKa €X He JOCTUTHET 95 MM, mocie 4ero
OTHOLICHNE HECKOJIbKO yMeHbliaercs (Bernard, 1977).

[TomoOHBI pe3yasTaT ObUT MOTYUEeH U IIPU M3yYeHHH MOPCKOTO eka Lytechinus variegatus Ha BOCTOU-
HoM nobepexbe (Moore et al., 1963). OOmuii BBIXO HOJIOBBIX MPOAYKTOB MpH HepecTe (puc. 6.1.4.1, a) Ob11
OoJb1IIe AT KPYITHBIX e3Kel (HO He AJIs CaMOTo KPYITHOPa3MEPHOTOo Kilacca), OAHAKO OoJiee MEeJIKHE MOPCKHE
€XH ObLIN OTHOCUTENIBHO OoJee MpoayKTUBHEI (puc. 6.1.4.1, 6). Takum 00pa3om, 4TOOBI OLICHUBATH CYyM-
MapHBIH HEPECTOBBIH MOTEHIMAN OIS MOPCKOTO €Ka, He0OXOAMMO 3HATh OTHOCUTEIILHOE COJeprKa-
HHE 0CcO0eH Pa3IM4HOro pa3mMepa, paBHO Kak U KOJIMYECTBO MOJIOBBIX IIPOAYKTOB, TPOLYLIUPYEMBIX 0COOSIMU
B OT/JEJIBbHBIX rpalaliusx Mo pasmepam. Kpome Toro, mo Mepe TOCTHKEHHUS «PETPOIYKTUBHOM APSIXIOCTH»
YXYALIAeTCs ¥ TOBApHOE Ka4eCTBO FOHA/I, CHIDKAIOILIEE PIHOYHYIO CTOMMOCTB KPYIHBIX 3Kk3eMIuLsipoB (Kato,
Schroeter, 1985).

C nocTuKeHHEeM MOJI0OBOH 3PENOCTH CBSA3aHO €Ile OJHO 0OCTOSTENBCTBO. B TeueHne penpoyKTHB-
HOTO TIEPHO/Ia YCIOBUSI OOMTaHUs HACTOIBKO CHIIBHO BIIHSIIOT Ha pa3Mep €ka, YTO CaMO COOTHOLICHUE
BO3pacT—pa3Mep CTAHOBUTCS HEHAACKHBIM M YK€ HE MOXKET HCIIOJIb30BaThCsl B KAUE€CTBE KPUTEPHS
ONTHMHU3aLUU MpoMbIcia. C y4eToM CKa3aHHOTO, AJisi 00eCleYeHUs] ONTUMAIbHO J0JITOBPEMEHHOTO
BBIX0/1a MKPBI HEOOX0IMMO COOMpaTh ypoXkail exka HauuHast C HEKOTOPOTo pa3Mepa Mocie JOCTHKECHUS
3pENOCTH U BCTYIJICHUS B PEIPOIYKTHUBHBIA BO3pACT 10 MOMEHTA, MPEAIECTBYIOETO APSXIJICHUIO.
CoOTBETCTBYIOIIHME Pa3MepbI AJIsl KaXKI0T0 PErHoHa ¥ BUAA KCITyaTHPYEMOH MOMYJISIUN Pa3IndHbl 1
HE NOJIAI0TCSI TOYHOMY PAHXHPOBAHUIO. J{J151 OLIEHKH BO3MOKHOTO TIOJTY4EHHS UKPbI BaKHBI U CBS3aH-
HBIE C MECTaMH OOMTaHHsI JIOKaJIbHBIC BapUALlMK B TOMYISIUAX €xXel. Pazinnuust oTnenbHBIX MECT 1O
BPEMEHH HEpecTa, pa3BUTHIO TIOMIOJIHEHUS, 00€CIIEYeHHOCTH MUILEH, COMaTHUECKOMY U TOHATHOMY pO-
cTy OyIyT NpUBOIUTH K PA3NUUMIO B ypokaitHocTH. [loaTOMy 1711 Gosiee Halle)KHOTO OIpeesieHHs Mo-
TEHLIUAJILHON yPOXKaHOCTH KayKI0T0 pailoHa HEOOXOANMO KCIIEPUMEHTAIBHO ONPEAETIATH COOTBETCTBY -
torue pasMepuble psasl (Gordon, 1972).
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Puc. 6.1.4.1. Berxoa MONOBBIX MPOIYKTOB B 3aBUCHMOCTH OT JUAMETpa MAHIMPS T MOPCKOTO exa Lytechinus
variegatus (mo: Moore et al., 1963): a— rogoBas npoayKuus, cM*; 6 — rogoBasi IpoIyKLHs, IPOLIEHTHI OT 00beMa
MaHIPS
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I'maBa 6. [IpombIcen 1 BOCTIPOM3BOACTBO IPOMBICIIOBOTO 3armaca

HyXHO Takxe UMETh B BUJTY, UTO JIaXKe B CPABHUTEIILHO MAJIOY/IaJICHHBIX PalioHaX OJJHOI'0 PErHoHa
MOTYT CYIIECTBEHHO H3MEHSIThCSI TAKUE TPOMBICIIOBBIC ITAPAMETPhI KaK TNIOTHOCTh CKOTUICHUI U CPOKH
Hepecrta. Eciu, Hanpumep, y O6eperos 3anagnoro Mypmana (Bapanrep-dsopa, n-oB Pridaunii, Moto-
BCKHIA 3aJTUB) CPEIHSISL YUCICHHOCTD €Ka B JIOKAIBHBIX CKOIUICHHSX JJOCTUTaNa 22 9K3./M? Ipu OroMac-
ce 710 2 xr/m?, To Ha BocTrouHom Mypmane 3tu nokasatenu 0butd Bbie: 10 30 9k3./M? u 3,6 Kr/mM? co-
OTBETCTBEHHO (KpaiiHHe TOYKH paiiloHOB pasHeceHbl npumepHo Ha 600 km). [Ipu 3TOM KOdhPULIHEHT
arperupOBAHHOCTH (OISl MOKPBITUS TUTOLIAAN CKOTUICHUSIMH) B IepBOM ciyuae nocturani 0,4, a Bo BTO-
pom — tombko 0,3. Heckonbpko oTnuydaeTcs 37eCh U pa3MepHBbIi cocTaB exa (puc. 6.1.4.2).

HccnenoBanHble paiioHbl TAK)KE CYIIECTBEHHO pa3InYaIich CPOKAMH HepecTa. AHAIN3 MaTepruaioB
HaOJFOICHU MPEBIAYIINX JIET U Ce30HHbIC HaOroeH s B MoTOBCKOM 3aiuBe B 1994—1995 rr. nokaszaim,
YTO MacCOBBI HEPECT MOPCKOTO €3Ka [0 Mepe MPOJIBIKEHHUST HA BOCTOK CMEIAETCs OT (heBpaisi—anpens
B 3aI1a/IHBIX paiioHaX K UIOHIO Ha rpaHuiie ¢ benbiv mopeM. [1o3ToMy, HCXO/Is M3 UMEIOIIUXCS TAHHBIX 110
PenponyKTUBHOM OHOJIOTHH BUAA, 100bI4a S. droebachiensis pekoMeHIyeTCsl ¢ HOSIOpsl — Havasa JeKkao-
ps (npu ronagHom uHuekce 10—11%) ¢ mocTeneHHbIM CMEIICHUEM TPOMBICIIA B BOCTOYHBIE PaHOHBI T10-
Oepekbs, IJIe 3aBepIliaTh €ro0 MOXKHO B UIOHE — Havase utoiist (CenHukoB, Mattonikus, 1996).

J1y1st OTICHKY pa3BUTHS TOHAJI IPUHSTO UCIIOIB30BaTh TOHAIHBIC HHJISKCHI, TAK WIA UHAYE XapaKTe-
PU3YIOIIHE BBIXO/ TOHAJI IO OTHOIIIEHUIO K MAaCCOBBIM MJIM Pa3MEPHBIM XapaKTEPHCTUKAM CaMOTO €XKa.
DTOT MoKa3aresb HCIOJIb3YEeTCs B KOMMEPUYECKUX OTepaIisaX Kak OJIMH U3 OCHOBHBIX KPUTEPUCB Kaue-
CTBa MpoJiyKTa. Pa3Hple aBTOPHI OMPEIEISIFOT pa3Mep TOHA, UCTIOIb3Ys Pa3IUYHbIC COOTHOIICHHUS IS
ronaaubix uHaekcoB (The fishery..., 1976):

Macca ronan / Jluamerp nanuupst x 100;

Macca rounan / ITonnas macca teaa x 100;

O0bem ronay / O0mas macca tena x 100.

Haubonee yacto nmpuMeHsieTcst BTOPOI BapuaHT, KOTOPBIM IIPOIIE BCETO BOCIIOIB30BAThLCS B II0JIC-
BbIX yCiIoBUsiX. OIpe/ieieHrue TOHaIHOTO UH]IEKCAa — €JMHCTBEHHBIN CITOCO0 OIEHKHU PETPOyKTHBHOTO
COCTOSIHHSI MOPCKOT'O €Xa Ha MakpoypoBHe. [Ipu olieHKe CTeTeHr HallOJTHEHHS €Kel Ha TJaHHOM y4acT-
Ke 1100epexbs WITU B TIOCTABJISIEMOM TAPTUU MIPOU3BOASAT BEIOOPKY (CTATUCTHYECKH JOCTOBEPHOE KOJINYE-
cTBOo — He MeHee 30) ocoOeil MPOMBICIOBOr0 pa3Mepa M BBICUUTHIBAIOT CPEIHUI TOHAHBIN HHICKC.

Peskas nmoreps ronaiamu o0bema (Macchl), MOATBEPIKIAIOMIASCS CHIDKEHUEM I'OHATHOTO MHJIEKCA,
roKasbIBaeT, 4To umeeT Mecto HepecT (Kato, Schroeter, 1985). Bo Bpems Hepecrta, a Takke 3a 1-1,5
MecsiIa JI0 €ro Havalia B TIOCEJICHUSIX HAYMHACT YBEIMUNBATHCS KOJTMUYECTBO MOPCKHX €XKEH, HKPa KOTO-
pBIX IPUOOpETaeT KauecTBa, JeNAoUe e¢ HEIMPUTOJHOM 1T KOMMEPUECKOTro HCIoib3oBaHus. OHa
CTaHOBUTCS PBIXJIOH, TOTYKHUIKOH KOHCUCTEHITUH, M Ha IOBEPXHOCTH TTOSBIISTFOTCS BBIICIICHHUS TTOJIOBBIX
MIPOJIYKTOB (0€I0T0 Y CaMIIOB U JKEJITOTO y CaMOK I[BETA, TO €CTh «TEUYET»).

Haunbonee GmaronpusTHBIN IEpUOJT JIOBa — B TeUeHHE 2—4 MECSIIeB JI0 Hayaia HEpeCTOBOTO MepH-
0]1a, B 3aBUCUMOCTH OT KJIMMAaTHYECKUX Bapuanui. CieayeT OTMETUTh, YTO Pa3HbIC MTOCEIICHUS exXKel
OTJIIMYAIOTCS TI0O CKOPOCTH CO3PEBAHUS M3-3a TEMIIEPATYPhl BOJbI M OOMIIUS TTUIIN, TIO3TOMY CPOKH JI0-
OBIYM MOTYT BapbUPOBATh JaKe MEXIY MMOCEICHUSIMHU B TIPEJIeNiaX OAHON OYXTHI.

O4eBHUIHO, UTO OOJBIINE BETUYMHBI HHJICKCOB COOTBETCTBYIOT OOJIee KpyITHBIM ToHa1aM. OTHaKo
camu 1o ce0e WHICKCHI Tal0T OrPaHUYCHHYI0 MHPOPMAIUIO O MOCIEIHUX: IS TOTO, YTOOBI ClIeaTh
KaKHe-TO BHIBOJIBI HA OCHOBE aHAJIN3a MHJIEKCOB, HEOOXOIMMO UMETh MOCIIEA0BATEILHOCTh U3MEPECHHU.

___ Bapanrep-
(hsopa

E ___ Morosckuii
3aIUB
paiioHsbl

IEI — Boctounoro

Mypmana

15 20 25 30 35 40 45 50 55 60 65 70 75 80 mm

Puc. 6.1.4.2. PasmepHblii cocTaB Mopckoro exa S. droebachiensis (no: Cennuko, Martomkus, 1996)
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Tax, olleHKa I3MEHEHUS HHIEKCa B 3aBUCUMOCTH OT PEMPOAYKTUBHOMN CTaNH MO3BOJISICT BBISIBUT T1€-
PHOJ pa3BUTHS, COOTBETCTBYIOIIMI MaKCUMyMy HpOAyKTUBHOCTH (puc. 6.1.4.3, a, 6). Eciiu ogHOBpe-
MEHHO OIPEEIISATh COACPIKaHUE BIIArd B TOHA/aX, TO MOKHO CyAHTh U 00 uX kadectse. 13 rpadukon
pucyHka 6.1.4.3 (0) BUIHO, YTO JIJIsl )KEHCKUX 0COOCH exel TOCTHKEHUE MaKCHUMyMa TOHAJIHOTO MH-
JIEKCa COOTBETCTBYET 30HE CHMIKEHHS KaueCTBa BCIEICTBHE HACTYIAIONIET0 OOBOIHEHHS TOHAA. DTOT
(akT ¥ TO 00CTOSATENHCTBO, YTO MHIACKCH HE AAIOT MPABUIBLHOTO MPEACTABICHUS IJIsi CPAaBHEHUSI IPU
nepexoJie OT OJHOTO TOJOBOTO Kilacca K IpyroMy (MHIEKCHI CHavdasla Pe3K0 YBEJIMYHMBAIOTCS C pa3Me-
POM, a 3aTeM MajaroT), CO31AET HEKOTOPYIO HEOMPEACICHHOCTD U MO3BOJISIET YTBEPKAATh, YTO MOJIB30-
BaTbCsl UMM MOYKHO TOJIBKO JJISl OLEHOYHOH amnmpoOKCUMAaILlMU CTAANK 3PEIOCTH MM KauecTBa TOHa/I.

[IpoBeneHne COOTBETCTBYIONMIMX MU3MEPEHUH HEOOXOAMMO ISl BHOBH BKJIFOYAEMBIX B IPOMBICEI
TIOIYJISILIMH C IETbIO ONpeesICHHs Hauaa HepecTa, MOocJie KOTOPOTO MPOUCXOAUT OBICTPOE MaCHUE UH-
nexca. [Ipu kpynHomMacmTaGHOM MPOMBICIIE TOJOOHBIE U3MEPEHHS KpaifHe TOJIe3HbI 17151 MOHUTOPUHTa
HepecTa ¢ LeJbI0 ONpPEeACICHNsI CPOKOB Havajia ¥ MPeKpaleHHs IPOMBICIIA, FOJl OT T0Aa BAPbUPYIOLIHX.

[ToMHuMO roHaTHOTO UHJIEKCA, OTHUMH M3 BasKHBIX KPUTEPUEB TP OLICHKE Ka4eCTBA UKPHI SIBIISIOCT-
Csl IBET M KOHCHCTEHIIMS TOHA.

[Tocne BCKpBITHS MaHIUPS TPOBOIUTCS BU3YyalbHask COPTUPOBKA UKPHI 1O LIBETY:

1 copt — KenTast 1 KpaCHOBATO-XKENTas UKPa;

2 copT — cepasi HKpa Pa3IUuHbIX OTTEHKOB;

3 copT — YepHas U KOPUYHEBask UKPa, UKPa CO CJICAaMH BBIJCICHHS MOJIOBBIX MPOIYKTOB.

1o xoHCHCcTeHIIMY OoJIee IEHHOW CUMTASTCsI TUNIOTHAS UKpa, COXpaHsIomas popMy SICTHIYKOB TOCIIE
W3BJIeUeHHsI U3 TaHUUPA. [Ipu mosiBIIeHNH Ha MOBEPXHOCTH MKPBI OJOBBIX MPOAYKTOB 0esioro (y cam-
[IOB) WJIM eNTOro (Y CaMOK) L[BETa B 3HAYUTEIBLHBIX KOJIMYECTBAX UKPa CUMTACTCS OpaKOBaHHOM.

OnpepensromuMu GaKTOpaMu, BIUSIFOIIUME Ha COCTOSIHUE UKPBI, SIBIISIOTCS:

a) o0MJIMe M COCTaB MUILM MOPCKUX €Keil — ueM Oojiee OOMIbHA MHIA, COCTOSIIAs U3 MOPCKHX
BOJIOpOCIIei, TeM OO0JbIlIe TOHAAHBIA WHACKC U OTTEHOK MPHOOpeTaeT OoJiee CBETIbIC TOHA;

0) BO3pacT MOPCKHX eKeii — Hambosee KadeCcTBeHHas! BO BCEX OTHOLICHUSX MKpa HaOIonaeTcs y
MOJIOJBIX U 3JJOPOBBIX 0CO0€H, 0 Mepe CTapeHHs U MPUOIIKEHHS pa3MEPOB K MaKCUMaJIbHOMY HKpa

nproOpeTaeT TeMHbIE OTTEHKH M YMEHBIIAETCs B pa3Mepax;

< 30 a B) CTENEHb OJIArONMPUITHOCTH MECTOOOUTAHHS MOPCKHX
=3 eXel — B ONITUMAaJIbHBIX MECTOOOUTAHUSX CO CKATUCTHIM IPYH-
x TOoM, TiyOuHO# He Oosiee 10—15 M, yMepeHHBIM MU CIa0bIM
~

npruboeM, HOpMaIbHOW OKEaHUUECKOH cONeHOCTHIO (32-33%0) 1
OTCYTCTBHEM 3arps3HS;IOIIEIO CTOKAa KA4YeCTBO U KOJIUYECTBO
UKPBI, KaK IPABHUJIO, BBILLIE;

I') Ce30H BBUIOBAa — HaHOOJIEE TUIOTHAS 110 KOHCUCTEHIIMU 1
KpYyITHas MKpa HAYMHAET BCTpeyarhes 3a 2—3 Mecsua 10 Hava-
Ja HepecTa M Pe3Ko TepseT B Ka4eCcTBE MOCIIE ero Hayasa.

Ha mpakTuke omeHKa MmpernoiiaraeMoi CTOMMOCTH HKPBI B
MOCTaBIISIEMOI C 33JJaHHOTO MOPCKOTO y4acTKa MapTHH MOpC-
KOTO €Xa C YU4eTOM IpaJlalliii 0 COPTaM MOXKET OBITh C/IeIaHa

I ooV C YY€TOM MPHUBEACHHOTO K BBICIIEMY COPTY TOHATHOTO WHJICK-
6 ca. /Iy aTOro HeoOXoaMMO coOpaTh penpe3eHTaTUBHYIO CITyYaii-
HyI0 BBIOOPKY (He MeHee 0,2% oT olieil Macchl exell), B3Be-
CHTB U IPOHYMEPOBATh KaXKIbIil 00pa3ell, 0To0paTh 1 B3BECUTh
UKpY, pacCOPTUPOBATH €€ 10 COPTaM, /Ul KOTOPBIX MOKyIaTe-

Macca roHaj
Macca exa
[
<

90
80 -

704

oaepskanue Bnaru, %  ['onaasblii MHAEKC (
=

::: I JIEM YCTaHABJIMBAETCs YCJIOBHAs Ipajalys CTOMMOCTH OT 1 1o
3 I omomoIvov 1 0, mocie 4ero onpenesnTh TOHAJAHbIE HHAEKCH KaXkI0Iro copTa
Crajinu 3peocTH roHaj U IIPOCYMMHPOBATh UX, IPEJBAPUTEIBHO [IOMHOKHB HA YCJIOB-

— HOHIE . MyXKHS HYIO CTOUMOCT.

Ha mpumepe padoT 3apyOeKHBIX CIELUATHCTOB OTMETUM
CHIICHUs KUTKOCTHIO (6) roHan S, inter-  CLIE Pa3 HEKOTOpbIe 0COOCHHOCTH MPOMBICIIOBOI OMOIOTUH MOP-
medius 110 Mepe ux cospeanus (o: The ~ CKOTO €ka, KOTOPBIE MOJIE3HO YYHTBIBATH TIPH BEJICHUHU €10 TIPO-
fishery..., 1976) MbIcia. Tak, BBIXOI UKPbl MAKCUMAJICH [IEPE] HEPECTOM, KOTIa
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OH MOXeT focturath 10 u Oonee MPOLEHTOB OT 00LIeH Macchl Tesa )KUBOTHOTO. OJIHAKO B T€UCHUE
IIUKJIA PeNPOAYKTUBHON aKTHBHOCTH HACHIILIEHUE TOHA T BOJIOH SIBJISIETCS IPUUUHOM SKCyIallii HEKOTOPOTO
KOJIMYECTBA BBIICICHUI TOHAHBIX CyOCTaHIMIA, YTO CHIKAET TOBapHbIE KadecTBa roHas. Takum oOpa-
30M, MKpa UMEET HaWIyulIee KaueCTBO HEe3aI0JIT0 JI0 TOTO, KaK 3pelible TOHA/bl HAYHYT aKTUBHO adcop-
OuMpoBaTh BOJY, MOATOTABIMBASCH K BEIOPOCY MOJOBBIX NpoAyKTOB. [locie HepecTa ToHaaAbl yMEHbIIA-
IOTCS B pa3Mepe, U BBIXOJl UKPBI CTAHOBUTCS CIIMILIKOM MaJI /11l SKOHOMHUYECKH OIPaBAaHHOTO HCIIONIb30-
BaHMs1, CHUKASICh [PUMEPHO B 1Ba M OoJiee pasa 1o cpaBHeHUIo ¢ MakcuManbHbIM (Kato, Schroeter, 1985).

HaunGonee kpymHbIl TPOMBICEI €Kel, €CTECTBEHHO, BOBMOXKEH B TEILJIOM KJIUMATe, HO M TaM OH, B
COOTBETCTBHUH C TOHAIHBIM IIUKJIOM, SIBIISIETCS ce30HHBIM. OTHEpEeCTUBIIMECS 0COOHU AAIOT UKPY HU3KO-
ro Ka4ecTBa, 1 Jy4llle cCOOMpaTh ypoKail exell ¢ BEICOKOKauYeCTBECHHOM MKPOH B TEUEHHUE MEepHoia Obl-
ctporo pocra roHa. Tak, s S. franciscanus CeBepnoii [latmduku 310 mydiie jgenath B OCEHHE-3UMHHIA
nepuon (Sloan, 1986); y 6eperos Snonuu 108 M. nudus orpaHiueH HIOJIEM—aBI'yCTOM, 32 UCKIIIOUYCHU-
em npon. Llyrapy, a B mpedekrypax Aomopu, MBate m Musiru JIOBST ¢ anpesis Mo aBrycr.

Huns S. droebachiensis B paiione Konbckoro m-oBa roHagHble HHACKCH CAMOK U CaMI[OB OBIBAIOT
MaKCHUMaJIbHBIMU C STHBaps MO UIOHB, YTO CBUJETEILCTBYET O MPOXOXKIACHUM HEpecTa B 3TOT MEPUO/.
OnHako KonebaHusi TOHAIHOTO MHAEKCA OTPa)KaroT 3HAYUTENBHYIO BapHa0eIbHOCTh CPOKOB CO3pEBa-
HUS JaXKe OTAeNbHBIX ocobel. [Ipu B3sTHr po0 ObII0 OTMEUEHO TAaKKe pa3iniynie BO BPEMEHH co3pe-
BaHUs MOJIOBBIX KJIETOK B IIPEJIeNax 0JHOM MOJI0OBOM JKeJe3bl. Y caMOK Macca TOHa/l B IPETHEPECTOBBIC
riepuobl kosedanack ot 10 10 26%, B mociaeHepecToBbiii — 0T 2,7 10 5%. Hanbonbmuii BEIXO UKPBI
(B cpennem 12%) BbIsIBIIEH B MapTe—anperne, HauMeHbIni (7%) — B HOsIOpe. AHAJIOTUYHAS KapTHHA
HaOmonanack u 'y camios (JleOckas u ap., 1998).

HeoOxoauMbIM yciaoBueM i o0ecriedeHns ONTHMAIBLHOIO BBUIOBA SIBJISIETCS TOCTaTOYHO IJIOT-
HOE TI0CEJIeHNE MOPCKHUX €Kell MPOMBICIOBOIO pa3Mepa (MPOMBICIIOBBIMHM CUHUTAIOTCSI MOPCKHE €XKH C
JuaMeTpoM naHuupst He MeHee 50 MM). Hannuue ckomuieHuii 5KMBOTHBIX Ha THE obecnieunBaet 3 dek-
TUBHYIO paOOTy BOJ0J1a30B M BRICOKYIO IPOU3BOJUTEIBHOCTD JOOBIBAIOIICH € AMHULIBI.

Emie onuH BaXKHBIHM A OpraHu3aluy JOOBIYM MOPCKOTO €Ka MapaMeTp — MPOJOKUTENIEHOCTD
nepuoa, TpeOyrouerocs roHaiaM JJisl BOCCTaHOBJIEHHSI UX 00beMa mociie HepecTta. EcTh ykazanus u
Ha TO, 4YTO BO3MOXHBI pa3JIMYHbIE MPOMEKYTKH BPEMEHU MEKY HEPECTOM U IIOJTHBIM BOCCTAHOBJIEHU-
eMm. [1o mosy4eHHBIM TaHHBIM, JUJIsI €Kel, HEpeCTUBLIMXCA C IeKaOps 10 KOHLIA STHBApsI, IEPHOJ BOCCTA-
HOBJICHHS TOHA] OKa3aJICsl OCTaTOYHO MPOTSHKEHHBIM M JUTHIICS € BECHBI 710 Havaua jieta (Kato, Schroeter,
1985). C apyroii ctoponsl, B bpuranckori KomymOuu roHaHbeiil uHaekc S. franciscanus BOCCTaHABIIU-
Basicst Ha 80% OT MaKCMMaJILHOTO YPOBHS YK€ K OKTSIOPIO, T. €. BCETO Uepe3 Mecsll IIOCIie HepecTa, MaK-
CHUMAJIBHOTO K€ pa3Mepa roHajpl gocturanu B Mae (Bernard, 1977). D10 pasznuune Takke MOXKET ObITh
clleICTBUEM (PIYKTYalri OOMIIHSI UM, OKa3bIBAIOICHCS JOCTYTHON COOTBETCTBYIOLICH MOMYISLIHH.

6.1.5. Pa3Beaka nmpoMbICJIOBOTIO 3amaca

JJist oprann3anuy XopoIIo OpraHu30BaHHOTO U YCIIEITHOTO IPOMBICTA B YCIOBUSX OBICTPO MEHSIIO-
LIUXCA TOTOJHBIX YCIOBHUM M HE BCErJa HaJekKHOW MPeaCKa3yeMOCThI0 KaueCcTBa IKCILTYaTHPYEMBIX
MIOCEJICHUH MOPCKHUX €XKel BaKHO CBOCBPEMEHHO U a/ICKBATHO OLICHUBATH CUTYALHIO IIpH A00bIue. s
9THX LIeJIeH 1es1eco00pa3Ho MPOBOANUTE ONEPATUBHYIO PAa3BEAKY MPEAINONaraeMoro paiiona 1o0bvu
MasbIMH rpynnaMi. OOBIMHO 3TO BHIIOJIHSIOT BOA0JIA3 U 00ECIICUNBAIOIINI €T0 Ha OBICTPOXOIHON JIOA-
Ke MOMOIIHUK. OIHAKO 3a4acTy0, YTOOBI OOHAPYKUTh U OKOHTYPUTH CKOIUIEHHE, HEOOXOANMO MPOBEC-
TH O0JIBIIOE KOJIMYECTBO CITYCKOB, KOTOPOE TPeOyeT 3HAUUTENIbHBIX YCHINH U 3aTpaTr BpeMenu. [1pex-
JaraeTcs MCIOJb30BaTh HECTIOXKHOE U A(P(PEKTUBHOE YCTPOUCTBO («IIBaOpa») I SKCIpecc-aHaau3a
XapakTepa rpyHTa, KOJMUeCTBa M KauecTBa MOPCKHUX exel Ha nHe (puc. 6.1.5.1, 6.1.5.2).

OTpe3Ku KalpoHOBOIO KaHaTa MPUBSA3BIBAIOTCS K METAJUIMYECKON TpyOe TakuM 00pazoM, 4TOObI
ero cB0OOJHbIC YacTH CBOOOJHO CBHCAJIH, ITOCIIE YET0 OHH TLIATENIFHO paciyatoTces. Ha HIKHIOI0 yacTh
rpys3a 1nocie Kaxja0i npoObl HAHOCUTCS CIIOH COIMA0IIA WK TOJOOHOM CMa3KH JUIsl IPUIIUIIAHHS YaCTHLL
rpyHTa. [Tociie KpaTKkoBpeMEeHHOTO OITyCKaHUsI Ha IOBEPXHOCTh AHA U IPOTACKUBAHUS 10 €0 IIOBEPXHO-
CTH Badpa NOAHUMAETCSA Ha OOPT IJIABCPEACTBA U MPOBOISATCS OCMOTp HIKHEH 4acTu Ipy3a U aHa-
JM3 KOJMYECTBA M KaueCTBAa MOPCKHUX €XEi, BIyTaBILMXCS B BOJIOKHAX KaHata. Ilo Mapkam meTpaxka
OJTHOBPEMEHHO MPOCIICKUBAIOT IITyOHHY B MecTe B3sTHsI IpoObl. [I[puMenenue yctpoiicTBa 3HAYUTEIb-
HO CHMJKAeT 3aTPaThl BPEMEHH U YCHIINH 110 MOMCKAaM HEPCIEKTHBHBIX JUISl TPOMBICIIA TOUEK.
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Kanponossiii

KOHEeL l{aupolmu BIH

KOHEL
Kanponorstit

Metananueckas

Puc. 6.1.5.1. Cxema neiicTBHA «I1BaOPBD» P BHITIOTHEHUH KCIIPECC- Puc. 6.1.5.2. ®parmenT ycTpoiicTa
aHanmm3a JHa «IIBaOPBI»

6.1.6. Crioco0bI M opyaus JoBa

CriocoOBbI I0OBIYM MOPCKOTO €Ka B OCHOBHOM 3aBHUCST OT TIIYOMHBI, HA KOTOPOH OOHAPYKEHBI €To
CKOIUICHUSI, penbeda THa ¥ TUAPOIOrHYSCKUX YCIIOBHI (TOUHEE, CTeNeHH MprOoiHOCTH). Tak, B MPpHITUB-
HO-OTJINBHOHM 30HE WJIM Ha OTMEJISIX JUIs cOopa exeil ppldaKy JOCTAaTOYHO BOOPYKUTHCS OOJIOTHBIMHU
camoramu, CaykoM MJIH MPOCTO nepuatkamu. Ha Heckonmbko Oosiee rmyOoko# Bojie, paboTast yxe B crie-
IMATbHOM KOMOHUHE30HE, phI0aKH HCIIOJIB3YIOT CKPEOKH, IpadIiv MK HEOOIBIIUE PHIOOJIOBHEIC CETH Ha
JUTMHHOM PYKOSITKE, KPIOUbsl U JaKe KOmbs. J[js mydiero 0030pa JiHa MOKHO UCIONB30BATh SIUK CO
CTEKJIOM WM MackKy. Ecnu rmyOuHa TpeOyeT NpUMEeHEHHs TUIaBCPENICTBA, HCIIOIb3yeTCsl HeOOobIast
JIOJIKA, OCHAIIICHHAS B JIOHHON YaCTH 3aCTEKJIEHHBIM CMOTPOBBIM sAIIUKOM. HakoHell, pu HECKOJIBKO
00JIBIINX TTYOUHAX €Kel MOTYT COOMpaTh aKBAJIAHTUCTHI MU BOJIOJIA3bI B IIIJIAHTOBOM CHAPSIKEHUU.
Ecnu rmyOuHBI yKe He MMO3BOJISFOT HITH €CTh JPYTUe OTPaHHYEHUS Ha UCIIOIh30BAHKUE BOIOJIA3HOTO TPY-
Jia (Harpumep, CHIIbHbIC TSYCHUSI, BOJIHEHUE, IJI0Xasi BUJAMMOCTb, CJIOXKHBIN pelibed) WM COYeTaHHE pa3-
JIUYHBIX (DAKTOPOR), HCIIOIB3YIOT PA3IHYHBIC IPard, HAPUMep rPeOCIIKOBEIC, IOHHBIE TPAJIbI U JIOBYIII-
ku (Kato, Schroeter, 1985; Jlesun, 1994). B.C. JleBun (1994) npuBoaut oOmuii aHamu3 COBPEMEHHBIX
OpYAMIA 7S JIOBA JOHHBIX OECIIO3BOHOUYHBIX (puc. 6.1.6.1) 1 paccMaTpuBaeT HEKOTOPBIE €TO TEOPETH-
YECKUE aCIEKThI, B YACTHOCTU METObI OTPEACIICHUS YIIOBUCTOCTH PA3IUYHBIX OPYIHi, 0COOCHHOCTH
BOJI0JIa3a KaK CBEPXCEIIEKTUBHOTO «OPYIHS JIOBA» U .

Haubomnee maasmmii pexxum JIoBa 00eCIIeYMBaIOT COOPIIVKH, HBIPSITBIIUKH 1 BOJ101a3b1. B SlnoHuw,
HamnpuMep, Ha MEITKOBOJIBSIX 3alaIHOTO 1modepekbs XoHCto u Krocto (rmyOuHb! 3—5 M) exeit cobuparot
JKEHIIMHBI-HBIPSIIBIIULIBL «aMa». BpeMs j10Ba ycTaHaBiIHBaeTcs ¢ 8 yrpa 10 15 4, 4To CIy»KUT KOHCep-
BaTUBHOU MEpOl OrpaHHUYEHUS TPOMBICTIOBOTO ycrns. OJIUH 4eII0OBEK COOUpaeT MPUMEPHO S5 KT TOHA]
B JICHb. B Ipyrux peruoHax exeil HJOOBIBAIOT CETAMHU, OMMTPAJIOM M UCHOJIB3Ys Ipyrue Meronbl. Ha
nobepexne n-oBa Xunaka (0. Xokkaino) S. intermedius cOOMPAIOT OT OTIIMBHOM 30HBI CETHIO IS Ipa-
TUPOBaHUS, KOTOpas 3aIlyThIBAET MOPCKUX eXeil. B To ke Bpems B Bogax XOKKai10 pa3BUT BOJOa3-
HbIi pombicel. [Toutn 90% mopckux exeit, coopannbix B KOxxHolt Kopee (puc. 6.1.6.2), Taxxe 100b1-
BaIOT JKEHIIMHBI-HBIPSIIBIIUII (M3BECTHBI KaK « Xae-Hyeoy, WIH «KCHITUHBI MOPS» ).

6.1.6.1. Booona3uwiii npomwicen

B nmocnennue roasl HHTEHCU(GUIUPOBAIICS JIOB C IIOMOLIBIO BOJOJIA3HOTO CHAPSDKEHUS, KOTOPBIN
10 00beMy yI0BOB (PaKTUUECCKU PUXOJUT Ha CMEHY TPaJIMLUOHHBIM MeTojgaM. Pabora nmpoBoauTcs,
KaK MPaBUIIO0, BOIOJIA3HOHM IpymnIoi u3 3—5 denoBek Ha miactukoBoM Oote. Ilpu Gonbmnx odbemax
JOOBIYM KOJTMYECTBO BOAOJIA3HBIX TPYIII MOKET OBITh YBEIMUYEHO 10 TpeX. bonbliee yBennuenue rpymi,
KaK IoKa3zaja IpaKTHKa, HeuelecooOpa3Ho. OauH denoBek (IIPH XOpOILIEM yJI0BEe — JBa) CTOUT Ha
MpHEMKE U Teperpyske MoMMaHHOIro exa U obecrneynBaeT 0€30MacHOCTh PadOTAIOIINX MO BOJOKH
BOJI0JIa30B.
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Puc. 6.1.6.1. CoBpeMeHHBIE OpyAusL, FC-
TI0JIb3yeMBle JUIS JIOBa JOHHBIX OecIo3-
BOHOYHBIX U B TOM YHCJIE MOPCKOTO
exa (mo: Jleun, 1994): 1 — noHHBI#I
Tpai;, 2 — oumtpai; 3 a, 6 — rpeber-
KOBBIE Jpary; 4 — Kpymiiasi KOHH4ec-
Kas JIOBYILKa JJIst JIoBa TpyOada; 5 —
TpaJUIHOHHAs ATIOHCKAs JIOBYIIIKA

=
—~ 9 1 = CPUE cynos L 10 r 350 =
= 8 . = m
2 1 —8= CPUE neipsiibimukos L 9 2| 300 g
S 7 4 W Ob6mmii BELIOB 4 8 o =
< 6 4 7 21250 3
= 6 5L} =
m 54 > 200 =
=) 5 & 3
5 44 4 =T 150 = o
% ; F = Puc. 6.1.6.2. O0muii BEIIOB MOPCKHUX
= o, 2 L:J.Jl N > €XKEH U YJIOB Ha €AVHUILY IIPOMBICIIO-
\g 14 - L Boro ycuiust (CPUE) HBIpSIBIINKOB 1
o i LIt . = < = cynoB B Kopee, T (mo: Andrew et al.,
1965 1970 1975 1980 1985 1990 1995 o 2002)

CoOop exa MPOBOIUTCS B MTUTOM3Y, KOTOpas MPEICTABIAET COO0H 0O0HEMHBIN CETOYHBIM MEIIOK U3
rpy00#l KampoHOBOH el C BXOTHBIM OTBEPCTHEM, YKPEIICHHBIM PaMKOH ¢ PYKOsATKOH n3 5—10 MM
CTaIBHOTO MpyTa. B HIKHEH YacTh CETHOTO MEIIKa MMEETCs IIBOPKa JJIsl BRITPY3KH yiosa. [locie
3aIOTHEHNS TMTOM3BI BOJI0JIA3 MepeiaeT ee Ha 00T U MpoAoIIKaeT cOop B ciieayromyto mutomsy. [pu
MTOSIBJICHUH BOJI0JIa3a HA MTOBEPXHOCTH BOJIBI 00ECIICYMBAIOIINIA METAET €My BBIOPOCKY W MOATATHBACT
K OopTy 0O0Ta B LENAX IKOHOMHUW BPEMEHHU PasTPpy3KH W CHJI Bojonasa. [loiiMaHHBIN €k cchlltaeTcs B
HAKOMHUTEJH, TPUBA3aHHBIE K OOPTYy 00Ta M HAXOAIINECS B ITOIYTIPUTOILICHHOM IosIokeHnn. Hakomnwmre-
JIM TIPEJICTABISAIOT COO0H CTaHIapTHBIE KOHUYECKHE TPyOadyoBbIe MM KPaOOBBIE JIOBYIIKH, OOITUTHIE
U3HYTPH JIOTIOJIHUTEILHBIM CIIOEM MEITKOH JCITH.

[To Mepe HaMOHEHHUS JIOBYIICK, TPH HEOOXOMMOCTH OTCPOYKH OTPY3KH Ha TPAHCIIOPTHOE CY/I-
HO, OHH TPAHCIIOPTUPYIOTCS OT Oepera u 3aTaluIuBalOTCs Ha IIIyOnHe He MeHee 12—15 M B Maonpu-
0OHHOM MecTe C MPUBS3AHHBIME OysIMU. B TakoM IMOJIOKEHUH €K MOXKET XPAHUTHCS JIO MOTPY3KU Ha
TpaHCIOPTHOE CyHO B TeueHue 1-3 cyTok. bonee HU3Kas TeMiieparypa BoJibl, IOHWKEHHOE COJTHEY-
HOE M3JIYYCHHE U OTCYTCTBUE TPABMHUPYIONIMX MEXaHHUECKHUX BO3JICHCTBUH 00eCIeYMBAIOT XpaHe-
HUE exeil 0e3 yXy/AIeHus uX KauecTBa. B mporiiecce mpoMbIciia Ie)KypHBI MEXaHUK Ha OOpPTY Cy/Ha-
MaTKH MPOU3BOINT 3a0MBKY aKBaJlaHTOB CXKAThIM BO3/IyXOM U TPAHCIIOPTUPYET UX HA MOTOPHOM JIOJI-
K€ K MECTY MPOMBICIIA IT0 MEpPE PACcCXOA0BaHUs Bo31yXxa. KoMIuIekT GupMeHHOTO BOJI0Ia3HOTO CHAPSI-
JKEHHsI, BKIIOUAIOIETO CYyX0H KOCTIOM, JIACThI, MACKY, CBUHIIOBBIE I'Py3a, JIETOYHBIN arnmapar, KOHCOIb
C MaHOMETPOM, TTTYOMHOMEPOM H KOMITACOM, CIIMHKY ISl OajIoHa U IBa OayuioHa, cTOUT 1,5—2 TEHIC.
aMEepUKaHCKHX A0JuapoB. Mcnonb30oBaHne 0TeUeCTBEHHOH JIETKOBOIOJIA3HON TEXHUKH 3HAUYUTEIIBHO
YMEHBIIAET 3aTpaThl Ha MOKYIKY, OJHAKO CHUXaeT d9PHEKTUBHOCTh pabOThl M yBEIMYHUBACT PUCK
BOJIOJIA3HBIX CITyCKOB.
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[IpodeccronanbHbIil BOA0Ia3 MOXKET padOTATh MO/ BOJIOHM HA N0ObIYe 2—3 Yaca B JIeHb, JUJIS 3TOTO
eMy TpeOyercs oT 2 10 3 cBexe3a0UThIX 0aJIOHOB C BO3JyXOM IpHU padore Ha Tiyoune 2—7 m. s
3a0MBKH 0aJJIOHOB HCIIOJIb3YIOTCSI CY/IOBBIE BO3/TYIIIHBIC KOMIIPECCOPBI, pPa3BUBalOIIKe AaBieHue 10 180—
200 xr/cm?. IJist OYMCTKH BO3AyXa MPUMEHSIOT CIeMaabHbIe (GUIBTPHI. YIIOB B ICHB HA OJHOTO BOJO-
naza Moxet konebatbest o 200 1o 500 Kr, B 3aBUCUMOCTH OT TIOTOJHBIX YCJIOBUH, IUIOTHOCTH €Ka U
OIIBITHOCTH c60p1111/11<a. ITonmoxxutenpHas CTOpOHA BOAOJIA3HOI'O IMPOMBICJIa — BbICOKAsA NPOAYKTHUBHOCTDH
U CEJIEKTUBHOCTH cOopa. OTpuiaTenpHas cTopoHa — OOJbLIME 3aTpaThl (OIUIaTa Bojoa3aM Koieo-
netcs ot 50 meHToB 10 1 aMepuKaHCKOro goiiapa 3a 1 Kr moMMaHHOTO €ka) U TSHKeCTh paboThl s
BOJI0JIa30B I10J] BOJIOM.

6.1.6.2. Curoppesoowt u opazu

Memee maasmmii crnocod 100sMM — AparupoBanre. HegocTaTok ero COCTOMT B TOM, YTO TIPH €T0
WCTIOJI30BaHUU Pa3pyIIacTCsi BCE MOPCKOE COOOIIECTBO, & KPOME TOTO, U3BIMAIOTCS €K1, HETTOJAXO/S-
1IMEe TI0 pa3Mepy U ce30Hy Mpombicia. [loBpexienus, MponucxoasIire Bo BpeMs TpajJeHHsl, MOT'YT CTaTh
MPUYMHOM THOEIH MTOMYTHO BBUIABIMBAEMBIX HEKOHTUIIMOHHBIX €KEH U IPYTUX )KUBOTHBIX 1aXKe B TOM
cilydae, eclii IPUHUMAIOTCS MEPHI 110 UX BO3BpaTy B cpeAy obuTtanus. Pa3pyiaercs Takxke U BOIOPOC-
nessiit nokpoB (The fishery..., 1976).

[Tpu nanHOM criocode OOBIYM MOPCKHE €XKH MOMYyYaroT MEXaHUYEeCKHE TIOBPEKACHNUS, BBIPaXKato-
HIMecs, MaBHBIM 00pa3oM, B «OOJIBICEHUI», PEeXKE — B POJIOME NaHUUPs. B pe3ynabprare OHM CTaHOBSIT-
Cs1 HEITPUTO/IHBI JAJIS1 XpaHEHUs U TPAHCIIOPTUPOBKH B )KHBOM OXJIAXKIEHHOM BHUJIE, U TOJSATCS TOIBKO JIS
HEMeJIEHHOH mepepaboTku Ha OOpTy CyaHa.

[TonoxuTeapHOI CTOPOHOM ATOTO THIIA JIOBA SABISETCS BHICOKAS BEPOSITHOCTD MOTYUYECHHUS OOIBILIUX
YJIOBOB IIPY OTHOCHUTEIBHO HEOOIBIINX 3aTpaTax, a TAK)Ke BBICOKAs 0€30MacHOCTh PadoT.

WccnenoBanus, BeIMONHEHHBIE, HanipuMep, B 1993—-1995 rr. B bapenuiesom Mope coTpyaHUKaMu
ITNHPO, noxa3anu, 4TO yJIOBBI €XKel pa3aMuHbIX THUIOB Jipar ¢ MMpUHON 3axBaTta oT 1 10 1,5 M B OT-
JIenbHBIX citydadx goxoamnu 1o 100-150 kr 3a 10 munyT n0Ba. OfHAKO aHAIU3 pa3MEpPHOI0 COCTaBa
yioBoB (puc. 6.1.6.2.1) Bce ke 3acTaBisieT OTAaTh MPEANOYTEHIE CICIIHAIN3UPOBAHHON BOIOJIA3HON
J00BIYe, a B HEKOTOPBIX Clydasx H JIoByleuHoi. Kpome Toro, mpu BeiOope crocoba 1oBa HE0OX0MMO
MOMHHTD, YTO HA BOCCTAHOBJICHHUE MTOCIEACTBUI TPATCHUS YaCTO TPEOYIOTCS AMUTEIbHBIE TPOMEKYT-
K{ BPEMEHH, MTPOJIOKUTEIBHOCTS KOTOPBIX 3aBUCHT OT reorpaduuecKux 0COOCHHOCTE! paliOHOB 1 KOH-
CTPYKUUH Tpansmux opyauit 1oBa (Cennukos, MarttommkuH, 1994, 1996; JleBun, KopooOkos, 1998).

Bo ®panuuy, B AAnonnu, Ha BocrouHoM (Arnantuaeckom) nodepesxkse CLUA (mwtar Man), B Kanaae
(mpoBuHLMs Heto-bpancynk) nu Hooii 3enananu aparupoBaHreM A00BIBAIOT HEOOIBIIYIO YaCTh OOIIETo
KoJM4ecTBa exel. Mcnonp3yrorest pazHooOpa3Hble KOHCTPYKIMK HEOONBIINX JIpar, KOTOpbIe 00eceyr-
BaloT npuosm3uTensHo 20% nonHoro BeuioBa. Ha BocToke mtata MaH 1 B paiioHaX ¢ CUITbHBIMU MOJBO/-
HBIMH TEUEHUSIMH UCTIONB3YeTCsl MOIU(pHULIMPOBaHHAas TpeOeKoBast Apara. J{pyrue TUIbI Ipar — «Tpy-
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Puc. 6.1.6.2.1. Pa3mepHslii cocTaB MOPCKOTO e3ka B ynoax (11o: CennnkoB, Mattomiku, 1996): [ — nparu pa3iandHo-
ro Tuma (n,); 2 — BoJ0JIa3bI (N,); N — YMCIO0 H3MEPEHHBIX €XKEH, IK3.
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0a» M «pOT KUTa» — OBUTM CKOHCTPYHPOBAHBI CIIEUATBHO ISl TPOMBICIIA MOPCKHX €KEW; OHU UMEIOT
0oJtee JISTKYH0 KOHCTPYKIIUIO U ceiivac cTaHOBsATCs Bee Oonee romynspabivu (Creaser, Weeks, 1998; Wahle,
1999). HixHsist cTOpoHa Takoi aparu 3aTsHyTa MPsIMOYTOJIbHON CETKOM M3 Lenel, 1 MOPCKUE €XKH «BBI-
JepruBaroTCs» 310 ceTkoil. Koneca u TpyObI mepes Aparoi npeoXpaHsioT ee OT MOBPEKACHHS BayHa-
MU U IpyTUMH TpensTcTBUsiMA. Ho Bee ke Oonblnyro yacTh exel 3/1eCh COOMparoT akBaJaHruCThI. Jpa-
raMu exeH JOOBIBAIOT TaM, TJIe HCIOJIb30BaHNe TPy/la aKBAIAHTUCTOB 110 Pa3HbIM IPUYUHAM HEBO3MOXK-
HO WM HepeHTabenbHO (Sea urchins.., 1995).

6.1.6.3. Jlogywiku ¢ npumankamu

Cyns 1o mureparypHbIM IaHHBIM, JIOBYLIIEUHAs TEXHUKA, HECMOTPS Ha BO3MOXKHOCTb HCIT0JIb30BaTh
JUIS JIOBA €XKa COBPEMEHHbBIE MPOMBIIUICHHBIC JIOBYLIKH, OAOUpasi MOAXOIIEe M0 pa3MepaM siuen
CETHOE IOJIOTHO, CYUTAETCSI HAUMEHEE COBEPILEHHON U PEJIKO UCIIONb3yeTCs faxe B SnoHuun. B cBoeit
TPaAMLOHHON (popMe TaKoi METO, 10 Bcel BEpOSTHOCTH, He 3(p(eKTHBEH, HO BO3MOYKHO, YTO €T0 IPUH-
LHIIBI B COBPEMEHHOM O(OPMIICHHH MOYKHO IPUMEHSTh B HEKOTOPBIX HALIMX PUOPEKHBIX paioHaxX, TaK
KaK JIOBYIIKH TTO3BOJISIIOT paboTaTh B MECTaxX CO CIOKHBIM CKaJHCTBIM peibedom, 4acTo N300MiIyIo-
KX MOPCKHUM exoM. B SInonun, Ha nodepesxne nped. AomMopu npu mryorHax 0osee 7 M AJsl IpOMBICTa
M. nudus o cux MOp UCTIONB3YIOT HEOOIbIINE TPUMUTHBHBIC TUICTCHBIC JIOBYIIKH PA3ITUIHON (POPMBI,
00BsI3bIBaEMBIE MOPCKMMH BOIOPOCIISIMU U CHaOKEHHBIE Tpy3aMu (pHc. 6.1.6.1, 5). Mx omyckaioT Mexxay
CKaJ U MapKUpyIOT Oyiikamu. Yke yepe3 4yac mociie MOCTAHOBKH OHU MOTYT OBITh yCEsHBI aKTHBHO
KOPMSIIMMHUCS )KUBOTHBIMU. ECITH BOIOPOCIIN XOPOIIO MPUIIETaOT K TOBEPXHOCTH JIOBYIIEK, TO €K1 HE
OTIIAJIAIO0T, a C MOMOMIBIO CauKa UX BMECTE C JIOBYIIKaMH IMOJHUMAIOT B JOAKY. I HAaJeKHOCTH JIOBa
oObruHas Oypast Boopocib (B SAAnonuu 310 Ecklonia cava), nepen TeM Kak ee MCIONIb30BaTh B Kade-
CTBE MIPUMAaHKH, JI0JDKHA OBITH CJIerKa MOJCYLIICHa Ha BO3yXE AJIs yAaJCHHS CIIU31; B IPOTUBHOM CITy-
yae exaM TPYAHO KPEeIKO YAePKUBAThCs 32 HUX C MOMOIIBI0 CBOUX aMOynakpainbHbIX HOXeK (The
fishery..., 1976).

Celfuac yaie IpUMEHSIOTCS JJOBYLIKH, KOTOPhIE COCTOAT U3 METAIMYECKOro 00pyya AUaMeTpoM
40—70 cM, OOIIMTOTO CETHBIM IOJIOTHOM C IIIArOM SIY€H OKOJIO 8 CM, C MPHUKPEIUICHHBIMU K HEMY Ye-
ThIpbMs OBOALAMHU. K LIEHTpy JOBYIIKHM KpPENUTCs MpUMaHKa. B kauecTBe MpUMaHKHU MOKHO HCIOJIb-
30BaTh Oypble BOAOPOCIH (JJaMuHapusi) 1100 priOy. JIoBymiku cBs3biBatoT B mopsiaku mo 200—300 mryk
U yCTaHaBJIMBAIOT Ha 1yOonHe 15-30 M Ha y4JacTkax ¢ pOHHBIM JHOM C HE3HAUUTEIbHBIM BOAOPOCIIE-
BBIM MTOKpBITHEM. [IpOBEpSIOT TOBYIIKK ABaXIbl B A€HB, YTPOM U BeuepoM. [1o onbiTy padoTs! B [Ipu-
MOpb€, Ha TAKHX NIyOMHAX M IPYHTaX FOHAJbl MOPCKUX €XKel MMEIOT HU3KUE TOBAPHbBIE KaueCcTBa, 110-
9TOMY 3TOT JCIIEBBIH, 10 CPABHEHHIO C BOAOJIA3HBIM, METOJ AOOBIYH JIydlle NPUMEHITh Ui cOopa
eXel u nepecajKy B MecTa ¢ Oosee OaronpusaTHBIMU JUIs HAaryJa yCiIoBUsIMH (ATac MPOMBICIOBBIX...,
2001).

[lepcniexTHBEI HCTIOJIB30BAHUS JIOBYLIEYHOTO JIOBA HCCIENOBAINCh U B Poccuu, B 4acTHOCTH,
JI.M. Hapesoii (1988) B rybax nmodepexbst Konbckoro m-osa. YToOb! MOBBICUTH M3HAYAIBHO HU3KYIO
KOHLICHTPALMIO MOPCKOTO €ka Ha OeJHBIX MHILEH cyOcTparax, C MOMOIIBIO pa3IMYHbIX PACTUTEIBHBIX
Y KUBOTHBIX IPUMAHOK CO3/1aBAJIMCh HCKYCCTBEHHBIE KOHLIEHTPALINU JKUBOTHBIX, KOTOpbIE 32 1-1,5 cyT.
nocturanu wioTHocTr 20—30 3K3./M%, 9TO CyLIECTBEHHO MOBBIIAN0 3()(HEKTHBHOCTH MPHMEHEHUSI JIOBY-
mek. B TUHPO 6511 ycnienno orpo6oBan aHajor npeaesibHO YIPOLIeHHOW KoHnYeckoii oBykH (La-
peBa, 1990).

B nactosimee Bpems Hanbosee 3pEeKTUBHBIM B MUPE CUUTACTCSI BOJOIA3HBIM TPOMBICE] MOPCKO-
ro exa. Ha 3amagHom (TuxookeanckoM) mobepexne CILIA, Hanmpumep, STUM ClIOCOOOM BEIETCS B OC-
HOBHOM KOMMepuecKas 100b1ua Tpex BUJIOB MOpPCKoro exa — S. franciscanus, S. intermedius n
S. pulcherrimus. OcHOBHBIC PaliOHBI IPOMBICIA — B MPUOPEKHBIX BOJAX IITATOB AJsicka, BammHr-
ToH, Operon u Kanudopuus. Vicnonb3yercs UIaHToBOE CHApsHKEHHUE, BO3AYX [UIL KOTOPOTO MOAAETCS C
0opTa 00ecreynBaroIIero cyJHa OT KOMIIpeccopa HU3Koro naienus (puc. 6.1.6.3.1).

TunuuHbIe TPOMBICIOBBIE Cyla HA TAKOM IPOMBICIIE UMEIOT ATUHY 8—12 M 1 cIOCOOHBI MOJHUMATh
1-3 T MOpcKOTro €xka; 00CIyKUBAIOT UX OT OIHOTO A0 TpeX Bopona3oB. JoObiya BeaeTcs Ha TryOMHax
ot 1,5 1o 30 M, HanbombIIee KOTUIECTBO MOIPYKEHUH MPONU3BOIUTCS Ha rTyOnHax 6—18 M. Bogomnasbl
MOJHUMAIOT €a CO IHAa BPYUYHYIO WU C IIOMOILBIO MPOCTEHIINX MPUCIIOCOOICHHH THITA rpalelib U3 mpo-
BOJIOKH MJIM KPIOUKOB, TO3BOJISIOIINX UM PACILIUPUTE 30HY TIOUCKA U 3ALUTUTHCS OT TPABM, HAHOCUMBIX
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4yepe3 Mepyarky JUIMHHBIMU UIaMu, HarnpuMep M. nudus. Yo coOuparoT B OONbIINE ceTyaThle M-
ToM3bI [wire basket] uiu B ceTdaTbhie KOp3UHBI ¢ 00pydeM B ropiosuHe [hook-net bag], k KOTOpBIM
MPUKPETJICHBI IEHOTUIACTOBBIE KAaTyIIKU-OY KK ¢ HAMOTaHHBIM Ha HUX OyipernoM. Ha mioTHbBIX ckorute-
HUSAX MOPCKOTO €Ka MUTOM3bI U KOP3WHBI IO MEPE HAMOIHEHNS OCTABIIAIOT Ha THE, UX MECTOHAaX0X/1e-
HHe 0003Ha4atoT OyiikamMu. OOBIYHO BOI0Ia3 OEPET O] BOLY HECKOJIBKO BJIOKEHHBIX JAPYT B APYra MUTOM3
niu kop3uH. [lo apyroit MeToanke BoAoIa3bl HAOIHSIOT €KaMH YCTAHOBJICHHBIN Ha JHE U TIOMEUYEeH-
HBII OyeM OONBLION CaJOK-HAKOIUTENb (HAPUMED, U3 KPYTHON KpaOOJIOBHOM JIOBYIIIKH, OOTSIHY TOM MEJIKOH
nenbio). CpeaHsis IPOM3BOAUTENBHOCTE cOopa coctapisieT okoso 400 kr/cyT. Ha Bogonasa. B ynanen-
HBIX OT MOpTa WJIM OeperoBoii 0a3bl paiioHax AJisi JOCTABKH MPOIAYKLIUHU Ha MepepadoTKy UCIONIB3YIOT
Oornee KpymHbIE Cya-Teperpy3urKy, TIPUHUMAIOMINE TOOBIYY OT HECKOJIBKHUX JOOBIBAIOIINX CYI0B, pa-
Oorarorux Ha nipombicie (Parker, Kalvass, 1992; Atiac npoMbIciioBsiX..., 2001). Jlns HanbOosiee Bax-
Horo st CIIIA xommepueckoro Buaa — S. franciscanus — Han0osiee IpOJyKTHBHBIMH CUUTAIOTCS
rryounsl 5—-10 M. B paifonax ¢ xopouieli moJBoAHON BUIUMOCTBIO U 0€30MaCHBIMH YCIIOBHSAMH UCTIOJb-
30BaHKE BOZIOJIA30B J0cTaTouHO 3¢ dextuBHO. Bonee Toro, mpu TakoM METO/IE HET M3JIUIIIHETO UCTPEO-
JICHHs KaK 00JIaBIMBAEMOT0 BUIA, TAK U COMMYTCTBYIOMUX. HeT 1 yrpo3bl yHHUTOXKEHHSI MOPCKHX CO00-
IIECTB, HE MPEACTABISIOMINX KOMMEpPUYECKOl IEHHOCTH. B paifoHax ¢ BBICOKOM MIOTHOCTBIO €Xel JBa
BOJI0NIa3a ¢ HEOONBIIMMH TPAbIsIMU C KOPOTKMMH PyYKaMH MOTYT 3a JeHb coOupars mo 2—2,5 ThIC.
JKUBOTHBIX. Eska coOuparoT B OONbIINE CETKH U [0 MEepe He0OXOANMOCTH MOAHUMAIOT Ha OOpT Oapka-
ca. OnHaKo HaZeKAa TONBKO Ha BOJOJIA30B 03HAYAET, YTO MHOTO KAUYeCTBEHHBIX MOMYJISLUHA exXeld Mo-
T'yT OBITh 3aHECEHBI B pa3psi/l He MPUCIIOCOOIEHHBIX s cOopa ypoxast. [TosTomy OT ipar oTKa3bIBaThCs
noka HUKTO He cobupaercs (The fishery..., 1976).

OnbIT MOKa3bIBACT, YTO IS MONy4YeHUs | T exkell B 1eHb (COOTBETCTBEHHO, 0K0J0 100 Kr MKpBHI)
JIOCTaTOYHO OJHOTO Oapkaca ¢ MAThIO Bojgosa3amu. JJis mpeaBapuTeNbHON epepadOTKH Ke 3TOTr0
KoJIMuecTBa exell Tpedyercs eme 20-25 yenoBeK, KOTOPbIE MOTYT BECTH OATOTOBUTENBHBIE OIepa-
UK OpSAMO Ha Oepery moj TeHToM. [ 6onee rmyOokoii mepepaboTKH U BBIITyCKa FOTOBON MPOAYKLUT
B TIOJICBBIX YCJIOBHSX HEOOXOAUMO YKE HMETh BPEMEHHBIN TaBIIbOH u101naa6t0 200—-300 M ¢ 31eKTpH-
YECKHM OCBEIICHUEM U XOIOAWIBHBIM 00opyaoBanueM. st noxydenus 500 Kr UKpbl B IeHb TpeOyeTcst
npuMepHo 50 yesnoBek.

Jo6brya Mopckux exeil B Poccun BepeTcs MCKIIOUUTENBHO BOJOTIa3HBIM CIIOCOOOM B IPUOpExK-
HBIX BOJaX Ha NIyOMHax, peKo npesbimaoumx 15—-18 M. Bononassl 00bennHeHbl B OpUraapl, 00bIYHO
cocTosmue U3 5—15 yenosek, B 3aBUCUMOCTH OT pa3Mepa Cy/Ha, ¢ KOTOporo Beaercs joB. [y aToro

r
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Puc. 6.1.6.3.1. Bonona3zHslii IpoMBbICET MOPCKUX €XKEH ¢ UCIIOb30BAHUEM HAyBHOM IIaBy4YeCTH JUIsl IIO/Ia4H yI0Ba
Ha TIOBEpXHOCTH (110: JIeBuH, 1994)
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UCIIOJIB3YIOTCS CyJIa CAMBIX Pa3HOOOPA3HBIX TUIIOB — OT MEJIKHX 00THKOB 110 cynoB Tima CPTM. [lep-
BbI€ OOBIYHO JUCIOLUPYIOTCS B 3aKPBITHIX OyXTaX, BEIXOAAT HA MPOMBICENT C yTpa U K Beuepy BHOBb
BO3BPALIAIOTCS B YKPBITHA. Bomonassl paboTaloT HEMOCPEACTBEHHO € UX MalyObl. DTH cyaa obecrie-
YUBAIOT TOJBKO OOBIYY €Ka B MPUCYTCTBHH CYAOB-TIEPErPy3uMKOB, Ha KOTOpbIe HEMEAJICHHO CAAIOT
IPOIYKIHIO, TOCKOJIBKY XPaHUTh €€ Ha OOPTY UM HE MIO3BOJISIIOT pa3Mephl CyJIHA U OTCYTCTBHE OXJIaXK-
JTA€MBIX TPIOMOB.

B IIpumopbe nmpoMbices BeAETCS B TEUCHHUE MPUMEPHO TPEX MECSIEB, OOBIYHO C Masi MO HIOJb, B
JIOCTaTOYHO TEIUIOH Bojie, 10 Havyalla HepecTa exxell. Bojona3el HCnoiab3yIoT, Kak MpaBuilo, CyXue Heo-
NPEHOBBIE KOCTIOMBI 1 aKBaJIaHTH ¢ OaJIJIOHAMH Pa3IMYHON eMKOCTH (darie o0beMoM 14 TUTpOB u 1aB-
nenneM Bozayxa 200 atmocdep), MO3BONSIONIMMI HaXOIUThCs Ha TIIyOWHAX MPOMBICIA B CPEIHEM B
npenenax | gaca.

OcHoBHOM ce30H 11 coopa Mopckoro exa Ha LlleTnanacKkux ocTpoBax A0JKEH HAUMHATHCS CaMoe
MO3J/IHEE C JICKA0Ps U JUTUTHCS 110 KOHEI[ eBpalisi, KOrjaa 0ObIYHO HaYrHaeTcs HepecT. Ho aTum nepuo-
JIOM TIPOMBICIIOBHKH YacTO HE OTPaHMYUBAIOTCA, TaK Kak cOOp MOXKET ObITh JOCTATOYHO YCIEHIHBIM U
B TeUCHHUE OKTAOPI—HOsA0ps. Kak 00bI4HO, B KauecTBE KpuTepusi SPPEKTUBHOCTH MPOMBICIIA TPUHUMA-
10T CPEAHUH TOHAHBIA HHIECKC, KOTOPBIH He JoKeH ObITh Hike 10%. CO0p B OCHOBHOM ITPOU3BOAUTCS
BOJI0JIa3aMH, KOTOpPBIE COOMPAIOT €KEH B ceTUaThle KOP3UHBI AJIS MOCIEAYIOIETo MoAbeMa Ha OBEPX-
HOCTb. CpenHsisi CKOpOCTh cOOpa COCTaBISCT 371eCh MPUMEPHO 250 KT ChIpOro eka B yac Ha BOAO0JIa3a
(Penfold et al., 1996). Cyna ¢ 601bIIuM BOIOU3MEIIEHUEM, KAK IPABUIIO, OCHAIIIEHHBIC 000PYI0BAHHKI-
MH TPIOMaMH, MOTYT JJTUTEILHO HAXOAUTHCS B pailoHe MpoMBbIcia, Oyay4YH B MEHbILIEH CTENICHH 3aBH-
CHUMBIMHU OT TOTOABI. Bomonassl AUCIOUMPYIOTCS HAa HUX, @ K MECTY JIOBA JOCTABISIOTCS CyJOBBIMHU
0oTamMu WM HEOOIBIIMMU JIOAKAMH C TOJHOCHBIMU MOTOpaMu. [lociie BrIxoa BOZOIA30B HA MOBEPX-
HOCTb, JIOAKH NOAOUPAIOT UX U JOOBITOrO €3Ka U JOCTABIAIOT Ha 0OpPT 0a30BOT0 Cy/HA, T1€ IPOUCXOAUT
COPTHPOBKA MPOAYKIHH, 3arpy3Ka ee B TPIOM, OT/IbIX BOJA0JIa30B U 3a0MBKa aKBaJlaHTOB BO3AyXoM. [Ipu
OpraHu3al1K IPOMBICIIA C TAKHUX CYI0B BO3MOXKHBI BAPHUAHTBI:

— IIOCTOSIHHOE HaxOXKJEHHE Cy[Ha B PaiiOHE JIOBA U MCIOIb30BAHUE €I0 UCKIIIOUUTENIBHO KaK Mpo-
MBICJIOBOW 0a3bl ¢ IEPUOJUYECKUMH NepeJayaMi cOOpaHHOIO €Ka Ha TOAXOASIINE MTePEeTrPy3UnKH,
o0ecreunBaroIne TPaHCIIOPTUPOBKY NPOAYKINH B MyHKT Ha3HaYeHUs (Harpumep, B SnoHuio);

— MepUOJNYECcKas CMEHa PEXHMMa JIOBAa Ha PEKUM TPAHCIIOPTHPOBKH, T. €. IPOMBICEN U JIOCTaBKa
OCYILECTBISIETCSA OHUM M TEM JKE CYTHOM;

— KOMOMHHMPOBAaHHBIM BapHaHT, IPU KOTOPOM OO0JIbIIIAsl YAaCTh YIIOBOB OTHPABIISIETCS Eperpy3unKa-
MH, HO BpeMsI OT BpEMEHH (Ualle B 3aKIIOUUTEIbHbIE (Pa3bl MPOMBICIA) TPAHCIIOPTUPOBKA €3Ka MPOU3-
BOJHUTCSI HEMIOCPEACTBEHHO CYAHOM, ¢ 0OpPTa KOTOPOTO BEAETCS MPOMBICET.

Ha Kosbckom nonyoctpoBe nipomeicen S. droebachiensis BeneTcsi TOIBKO BOJOIAa3HBIM CIIOCOOOM,
B OCHOBHOM Ha IITyOHHE 10 7—9 M, XOTSl U3BECTHBI IPOCTHIE OpYAHs cOOpa MOPCKHUX €XKel ¢ MaJIbIX IITy-
oun (Cepebpos, 1997), B TOM ymcie JIOBYIIKH, KOTOPbIE MOTYT OBITh HCIIOIB30BaHbI U AJISI IPOMBICTIA
rny6okoBoaHoro S. pallidus (Llapesa, 1988). Onnako cornacHo yctHoMy 3asiBieHuto A.B. Illankoro
(®I'VII IIMHPO), JI.HU. CepebpoB NpOBOAMII CBOM UCCIEIOBAHUS B UACAIBHBIX YCIOBHUAX: IUIOCKAs
oJiorast INTMTA, 110 KOTOPOH MOXKHO MPOTALUTH TPaj U MOCTAaBUTh JOBYIIKY. OCHOBHAs K€ Macca exa
CKOHIICHTPUPOBAHA Ha CIIOKHO-TIEPECEUECHHOM pelibede, Iie NCIOIb30BaHUE 3TUX OPYIHUil JTI0Ba HEBO3-
MOJKHO.

O1eHKH, BHITIOJIHEHHBIC HA OCHOBaHHUH PE3YyJIbTATOB EPBBIX IKCIIEPUMEHTOB, OKA3aJI1, YTO UCTIONb-
3yst okoJi0 20 JIOBYLIEK U OJUH TPaji-CauyoK, prI0aK MOXKET 3a pabouuii AeHb MIPU CpeIHEeH MIIOTHOCTH
CKOIUICHHH €a MPOMBICIOBBIX Pa3MepoB 5,5 9Kk3./M* 0becrieynTh BHUIOB IpHMepHO 70 KI, HIIH OKOJIO
640 5K3., 4TO CPAaBHUMO C YaCOBOI MPOU3BOIUTEIBHOCTHIO Bogonasa (okono 100 kr/q).

[TonoxxnuTenbHON CTOPOHOM JIOBYIIEYHOIO THIIA JIOBA SIBISIETCS SKOJIOTMUYECKasl YHCTOTA, BOZMOXK-
HOCTb HEOTPAaHWYEHHOT'O YBEIMUEHHsI KOJIMYECTBA JIOBYLICK, YTO MOBBIIIAET BEPOSATHOCTH MOITYUYCHUS
OOJIBLIMX YJIOBOB, OTCYTCTBHE MOBPEKAAIOIIECTO BO3ACHCTBHUS HA YIOB M OTCYTCTBHUE ITPHUIIOBOB.

6.1.6.4. /[pyzue cnocoowt nosa
Bo MHOrNX, 0cOOGEHHO OTKPBITHIX, paifoHax MOOEPEsKbs OIyOCTPOBA JUIs JIoBa exka S. droebachiensis
HCIIOJIb30BaHKE BOAOJIA3HOTO TPY/Aa O0YCIOBIMBAET BHICOKME 3aTPaThl HA TOOBIYY CHIPIA U CACPKUBACT
pasBUTHE MPOMBICIIA H3-32 BBICOKOH CTOMMOCTH MOABOAHBIX Pa0OT. 3a4acTyr0 OHO JIeNaeT J00bIuy Mpo-
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CTO HEBO3MOYKHOM M3-3a CJIOKHOCTH OpraHU3aluy MOTPYKEHNH B 3MMHHIA IEPHOJ B CBSI3H C ITOTOTHBIMHU
YCIIOBUSIMH, XOTS TOHAJIBI €Ka B 3TO BPeMsl JJOCTHTAIOT MaKCUMaIILHOU 3penoctu (S. droebachiensis B
BOCTOYHOM yacTu Kosibckoro nmoOepekbs HepecTuTes B stHBape—¢enspaiie). [iist 3Tux paiioHOB crienua-
muctamu [IMHPO Obuin npeiioskeHbl OpUTrHHANbHBIE MOAX(DUKALIMH TPAAULIUOHHBIX Apar U JIOBYIICK,
OKa3bIBAIOLINEe MUHUMAaJIbHOE TIOBPEKAAOIee BO3/ICHCTBHE Ha JOHHBIE COOOIIECTBRA.

Tak, Tpan-cadok (puc. 6.1.6.4.1) umeer maccy Bcero 4 Kr Ipyu FrOpU30HTAIBHOM pacKpbITUH 50 cM
U BepTHUKaJIbHOM — 23 cM. XKecTkast BepXHsisi paMa ¢ pacliOpHBIM OMMOM, MSTKUH LETTHOM TPyHTPOIL,
PYKOSITKa ¥ CTa0HIN3aTOP MO3BOJISIIOT OyKCHPOBATh 3TY MUHHATIOPHYIO KOHCTPYKLHUIO C TOMOUIBIO Karl-
POHOBOTO KOHIIa rpeOHoM nutronkoit Tuna «Puopa» co ckopoctsio 10 0,7 y371a Npy yCUINU Ha KOHIE
20 H (2 kr).

JL.LU. CepebpoBbiM ObL pa3paboTan crocol JI0Ba MOPCKOTO €XKa, OCHOBAHHBIN Ha €ro CrocoOHOCTH
«CTPSAXMBATHY UIJIAMH CO CBOET0 MUTOJIBYATOro MOKPOBA MHOPOJHBIE MPeAMETHL. B mpupoe TakoBbIMU
SBJISIIOTCSI OOPBIBKH BOAOPOCIIEH, KOTOPBIE CiIy>KaT uiiei s exxeid. C NCTIOIb30BaHUEM TOH TOBE/ICH-
YeCcKOH peakiMu exka Oblia c/ieaHa JOBYIIKa B BU/E KOJIbLA M CBOOOIHO BUCSIICH HA HEM CETKH WU B
BUJIC IOPOXKKH (TIOJIOCHI CETHOTO ITOJIOTHA). DKCIIEPUMEHTAIbHAS JIOBYIIIKA «KPYHKOK» (pHc. 6.1.6.4.2) co-
cTosi1a M3 0Opyda auamerpoM 120 cM, 00TSHYTOTO AByMSI CIIOSIMU KallpoOHOBOH Aenu. HrkHsIs nMena mar
sa4er 65 MM 1 cBOOOJJHO MpOBHUCaia, 00pa3ys 10CTaTOYHO BMECTHTEILHBIN CETHBIA MELIOK, BEPXHSISI —
40 MM 1 ObLTa HE CUIIBHO HATSIHYTOM, AJISl TOTO YTOOBI €KU HE MOIVIM YXOIUTh U3 JIOBYILIKH HITH OBITH CMBI-
TBHIMH TIpH niobeMe. [lnomaas noByinka — 0,95 m> ipu mMacce 2,8 kr. [Ipu HAKPBITHH eXell eNbio Jei-
CTBHUTEIBFHO HAOMIOAAOCh MOCTENIEHHOE «CTPSIXUBAHIE» UMH MPSICH ¢ HTOJIBHOTO MOKPOBa 3a CYET JBH-
skeHust url. Bk, TakuM 00pa3oM, MPOXOANI CKBO3b SIYECH0 M OKa3bIBAJICS MEXKIY JIBYMsI CJIOSIMUA CETHOTO
TOJIOTHA.

Ha pucynke 6.1.6.4.3 conocraBieHbl pacueTHbIE 3aBHCUMOCTH yioBucTocTu Tpasia KY=C /(p x S) u
5 (HEKTUBHOM MIIONIAIH JIOBYIIKH S " Cb=C/p B 3aBUCUMOCTH OT JHaMeTpa MaHIuUps. B 3THX BeIpaskeHUSAX
C — BesM4MHA YIIOBA, KT; P — IUIOTHOCTH 00JIaBIMBAEMOTO CKOILICHUS KI/M?; S — oOnaBinBaeMast 1io-
1mab, M. Kak BHIHO 13 rpaduKoB, YIOBHCTOCTH U 3 (eKTHBHAS ILIOIIA b OPY/Hii C POCTOM pa3Mepa exeit
J10 KaKOTO-TO Pa3Mepa MOBBIIIACTCSA, 3 BEIMUMHA S, JIaXe [1s1 JIOBYILICK 0e3 mpuMaHKH1 0Ka3ajiack OOJb-
1€ eUHULIBI, YTO CBUJIETENBCTBYET 00 00JI0BE CYILIECTBEHHO OOJNBIICH MIOIIAAN, HEXKEH MI0IAAb JIO-
Bymiku. [locienHee mokaspIBaeT, 4To MO OTHOIIEHHIO K JIOBYILIEUHOMY JIOBY €)K€, aHaJIOTMYHO JIOBYIIIEY-
HOMY JIOBY Kpaba, HeoOX0IMMO ONPEAESITh ONTUMAaIbHOE BPpeMsl 3aCTOs JIOBYILKHU, KOTOpoe OyaeT cyie-
CTBEHHO 3aBUCETh OT MUKpopelbeda aHa. Mcrnoap3oBanue ke MpUMaHKu U3 (pyKyCOBBIX BOJOPOCIIEH Mo-
BBIIIAET YJIOBBI JIOBYIIEK MPUMEPHO B YETHIPE pasa.

Puc. 6.1.6.4.1. Cxema ycrpoiicTBa Tpasia-cauka (1o: Cepedpos, Tapacosa, 1998): | — pama, 2 — 6um, 3 — rpyHTpoII,
4 — BepxHsist To00pa C MOTIIIaBKOM, 5 — PyKOsITKa, 6 — cTabmin3arop, 7 — CETHBII MEIIOK

Puc. 6.1.6.4.2. Cxema rutockoit oBymku (ro: Cepedpos, Tapacosa, 1998): | — 00pyu, 2 — ceTHas 9acTb, 3 — CTpo-
e 1, 11, 11T — pa3el mpoxoxkIeHUs exka Yepe3 CETHYIO STUCO
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OHCHKI/I, BBIIIOJIHCHHBIC HA OCHOBAHWU PE3YJILTATOB

= 20 MEPBBIX IKCIIEPUMEHTOB, MOKA3alH, YTO MCIOIb3Ys
Z oKoJ10 20 OBYIIEK U OJIMH TPal-CauoK, PpIOaK MOXKET
é 1.0 3a pabouuii JeHb PH CpeHEH TIOTHOCTH CKOTIIICHUH
g e)ka TIPOMBICIIOBBIX Pa3MepoB 5,5 3K3./M? 00eCIeunTh
= BBUIOB IpuMepHO 70 Kr, niu okoso 640 3K3., 4To cpas-
E 0 HUMO C YaCOBOH MPOU3BOJMTEIBHOCTHIO BOJIOIA3a

6.0 (oxomno 100 xr/4). [logoOHBIe OpyAuMS JIOBa MOTJIH OBl,

5.0 HABEPHOE, HAUTH MPUMEHEHHE B HEOOJIBIIHNX TIPUOPEIK-

-

SddexTHBHAs NPOLLIA/Ib, M
[
=

HBIX XO3MCTBAX WIIM JUISl CHAPSKEHHS PHIOAKOB, 3aHM-
MAIOIIMXCS MHAMBUIYATBHBIM TIpoMbiciom. Ho mis
3TOr0 HEOOXOMMMO HMX JANIbHENIIIEE YCOBEPIIEHCTBO-
BAaHME C LEJbIO CYIIECTBEHHOIO TOBBIIIEHUS MOKA3a-
Tesed YIOBUCTOCTH M HAJIAKUBAHUE IIPOMBIIILIEHHOTO
BBINYCKA.

B nocnennee Bpemst MOSBAINCEH COOOIIEHHS O BO3-

MOKHOCTHU IPUMEHEHUS CTIENUATU3UPOBAHHBIX CYJI0B,
— - OCHAIIEHHBIX TIOrPYKAEMBIM PabOUYUM OPTaHOM C Te-
10200 300 40 506070 JieKaMepoi, TIO3BOJIAIONIEH oniepaTopy Ha OOPTY Bec-
JlnameTp nauuups, Mm Z

TH cOOP €Ka C IOMOIIBIO BCACHIBAIOIIETO YCTPOUCTBA.
Puc. 6.1.6.4.3. VioBucTocTh Tpana-cauka (BBEpXy) M Takoi MOAXOJ MO3BOJIIET OTKA3aThCsl OT MCIIOIb30Ba-
d(dexTHBHAS IUIONIAIH TOBYIIEK B 3aBUCHMOCTH OT gy BOJONA3HOTO TPY/AA, HO MMEET OrPAHUUECHHS O
pasMepoB MOpCKOro exka (BHM3Y). TTyHKTHP COOTBET-  1yv6yipan, OroAHBIM YCIOBHSM H CTOMMOCTH HCIIONb-
;?;ZCB;HIO; 9y ;)I e bes npumanici (nio: Cepebpos, Ta- 3yEMOTo 0v60py,E[OBaHI/I$I. BCpO}ITHf), 110100HO€E CYIHO
MOYKET HaliTH NPUMEHEHHUE B XO3SHUCTBAX 110 BhIPALIU-
BaHUIO (IIOPAIIMBAHUIO) MOPCKOTO €5Ka CO CIIEIUAIb-

HO TIOATOTOBJIEHHBIM JTHOM aKBATOPUHM, OTJIMYAIOLIEHCS HEGOIBIIMMHY MIEPENAIAMHU [TyOUH.

I[Ipu npoMbICIIE MOPCKOTO €Ka B TEX CIIydasX, KOr/Ia YJIOBbI BEUKH, & IPOM3BOJICTBEHHBIE MOIIHO-
CTH HE MO3BOJISIIOT UX Cpa3y NepepabaThiBaTh, )KUBOTO €Ka MOXKHO JOCTATOUHO JIOJITO JEPKATH MOJ
BOJION B CETKax st c60pa, 3asSKOPUB MX HEIAJIEKO OT Oepera, Wik BhITYCKas B GOJee MPOCTOPHBIE
TMIOJILEMHBIE CaJIKH, TJI€ €K MOT ObI €llle U MoAKapMIuBaThes. OCOOGEHHO TO yIO0OHO B Cilydae Heyc-
TOWYMBOM MOTO/IbI, KOTJA YACTO MPUXOAUTCS PUOCTAHABINBATEL JOObIUY. YIIOB B 3TOM CIIydae JIydIle
oTOyKkcHpoBaTh B Oe30macHyio OyxTy. Eciu TeMreparypa Bo3ayxa 10CTaTOYHO HU3KA WM €CTh BO3-
MOHOCTb OXJIQXK/ATh YJIOB, TO €KEN MOKHO HE MEHEE HECKOJIBKUX CYTOK TPOJEPXKATh M Ha CYIIIE,
HEPUONYECKH YBIAXKHSIS MOPCKOM BOJOM.

b
=

o
=

=

6.1.7. TpaHcIOPTHPOBKA KUBBIX eKei

TpaHcnopTUpOBKA exeil MPOBOIUTCA B )KUBOM BHie. [leperpy3ka BeeTcsi ¢ MaKCUMalbHOU CKOPO-
CTBIO IIPU MUHUMATBHOU SKCIO3UIIMHU COTHEUHOMY CBETY U BHICOKOU TeMIIepaType BO31yXa; MonagaHue
MPECHON BOABI HA exXell uckiovaeTcs. Jlaxke Mpu He3HAYUTENBHON 3a/1epKKE B CONHEUHBIN TeHb MOU-
MaHHBIC €K B JIOBYIIIKaX WIHM B KyuaxX Ha maiyOe CyJHa HaKphIBAIOTCSI OPE3eHTOM, CMOYCHHBIM MOP-
CKOM BOZIOM.

[Ipomiecc BHIOpaKOBKY CBOJUTCS K YIAJICHUIO MOBPEKISHHBIX 0CO0EH, 0co0ei co cliearamMmu mojo-
BBIX BBIICJICHUI Ha IaHIMpe (HepecT) U oco0el HeMPOMBICIOBOTO pa3Mepa (MeHee 50 MM B JuameTpe
MaHLIUPS AJI1 MHOTOUITIONO ¥ YEPHOTO eXa, MeHee 40 MM — U1 3eJIEHOT0 U MeHee 45 MM — JJ1s cepo-
ro). [Tocie BEIOpaKoBKY OHU TAPUPYIOTCS B CTaHIAAPTHBIE TUIACTUKOBBIC SIITUKH JIJIS PHIOBI C OTBEPCTHU-
SIMU B JIHE JIJIs1 BBITEKaHUS BOJAbI U METAIUNIMYECKUMU pyukaMu. Bec exxa B OHOM SIIIMKE — OKOJIO 25
kr. Haubonee moaxopsiiee CyaHO JUIst TpaHCTIOPTUPOBKH — pedpuxeparop tumna [ITP. SAuukn ckia-
JIBIBAIOTCS B pe(pTproMe CTOIKaMU P COOIIOEHUH yCIIOBUSI — He MeHee 40 CM OT CTeHOK I yC-
MELIHON BEHTUIISILIMY U PABHOMEPHOTO OXJIAXKACHUS TPAHCIIOPTUPYEMOIO 3KUBOIO €XKa.

[TokprITHE BEPXHETO CJI0S MOPCKUX €XKEH B siKe OyMarol (ra3etaMu) JaeT MOJIOKUTEIbHBIH (-
(hexT, crmocoOCTBYs OoJiee paBHOMEPHOMY pacIpeelIeHHI0 TeMIiepaTypsl B Tape. [Ipu mocrosHHOM
temneparype B npeaenax ot 0° 1o —2 °C ex MOXKeT TPaHCIOPTUPOBATHCS B TEUSHUE YETHIPEX, MaKCH-
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MYM IISITH cyTOK. OJTHAKO KaueCTBO €Ka HEYKJIOHHO CHM)KAeTCsl, 0COOCHHO 10 UCTEUEHUH TPEX CYTOK
xpaHeHus. [Ipu XxpaHeHHH exxa B TeUCHHE OJJHUX CYTOK NOTEpH Beca, 3a cUeT (GUIIbTpAIMK MOJI0CTHON
JKUJIKOCTH U3 MAHIMPS, focTurarot 10 2%. [1pu Gonee ATMTET-HOM XpaHEHHH TOTEPH Beca YBEeIMYUBa-
10TCcsl. MuHUManbeHas peHTadenbHas nocrabka — 9—10 .

6.1.8. Dxomoruvyeckue 3ppeKTHl NPOMBICIA

W3BecTHBI MHOTOYHCIICHHBIE CITyYan KPYITHOMACIITaA0OHBIX OMOLIEHOTUIECKUX H3MEHEHUH B IIpee-
JIaX TPOMBICTIOBBIX YYaCTKOB, IPOUCXO/SIINX B pe3ylbTaTe cOOpa yposkasi SKOJOTHUECKU BaKHBIX BH-
JIOB — MOPCKHX €XKeH, pbI0 U XUIIHBIX OPIOXOHOTHX MOJITIOCKOB. [IprMepbl MOJKHO HAaHTH B pa3IMYHbBIX
peruonax, HarpumMep B Cpein3zeMHOMOpPbE, Ha CeBEpPO-BOCTOKE THXOTo OKeaHa, B MPUOPEKHBIX BOJAX
mrara Mas 1 Unnn. He3aBucuMO OT HampaBileHUs BEKTOPA ATUX U3MEHEHUN, MHOTOTOHHAXKHBIN KOM-
MEpPUYECKHI MPOMBICENT MOPCKUX €XKell cCrIocOOeH MPUBOIUTH K CIOKHBIM DKOJIOTHYECKUM dPdeKTam,
WHOT/IA JasKe HeMPOMOPIHOHATBHBIM KOJIMYECTBY YAaJIeHHBIX )KUBOTHBIX (Andrew, Underwood, 1993).

Mopckue exu 4acTO 0OKa3blBAIOTCS JOMUHHUPYIOLIEH PACTUTENBHOSAHON IPYIIIION HA MEJIKOBO/JbE,
U UX yZlaJeHUEe MOXKET OUY€Hb CHIIbHO U3MEHATh CTPYKTYpy coodmecTB. C Ipyroi CTOPOHBI, KOCBEHHO
Ha yBEJIMYCHUE YHCICHHOCTH MOMYIISIIIMN MOPCKHX €Kel MOTYT CHJIBHO BO3ACHCTBOBATh M3MEHEHHUS B
OKpY KalolleH cpelie, HalpuMep Yepe3 BCIBIIKY Oosie3Hel. Takue SNr30ndecKre COOBITHSI MOTYT HMETh
DIyOOKHE MOCIEACTBUS: IEpe] TUIOM OBICTPBIX KPYITHOMACIITaOHBIX M3MEHEHUH B COCTaBE M OOMIINU
coo01iecTBa onpe/esieHNe SKOIOTHYECKH 000CHOBAaHHOTO 00beMa BBUIOBA CTAHOBUTCS TpoOieMaTuy-
HBIM.

Bonbias 4acTe MOPCKHX €Xel B MUpe coOMpaeTcsl BOJ0Ia3aMH (HBIPSUTBLIIMKAMK) HITH phlOaKaMu
0e3 0coboro cHapsDKeHHS MPSIMO Ha TMTOpaiu. B Takom mpombicie 3dekT ero Bo3aeicTBUs Ha JIO-
KaJIbHBIC MOIYJISLUN CPABHUTEIILHO JIETKO YCTaHABIMBACTCSA HENOCPEACTBEHHO TI0 M3MEHEHHSIM, TTPOHC-
xomsmuM B Ouoronax (Tegner, Dayton, 2000). MHOTO BHIOB MOPCKHX €KE€H UTrpaeT BaXKHYIO POJIb B
AKOJIOTHH MOPSI, YTO MOJITBEPKIACTCS JaHHBIMU Nocnenuux myonukanwmii (Edible sea..., 2001). Dkcre-
PUMEHTBI HEOJHOKPATHO IEMOHCTPUPOBaIU 3(h(HEKThI yIaneHUs] MOPCKUX €Kei, HO BHIBOJBI O KOCBEH-
HBIX 3 dekrax ObUTH 0OBIYHO OCHOBAHBI HA MEJIKOMACIITAOHBIX BO3/ICHCTBHUAX WIINM KaTaCTPOYUIECKUX
KpyIHOMAcIITaOHBIX COKpAIEHUSIX OOMIHMS MOPCKHX €Xel. Pesynbrarsl paguKkaibHOTO BO3ACHCTBUS
Ha OMOTY 3a CUeT yJaJCHHUsI MHOTHX THICSY TOHH MOPCKHX €XEH B TEUEHHE AOCTATOYHO KOPOTKOIO
MPOMEKYTKa BPEMEHHU Ha OOJBIINX MJIOMIAISX OOBIYHO MPOSIBISIIOTCS B OBICTPOM Pa3BUTHH KPYIHBIX
OypBbIX BOIOPOCIIEH U MOCIeJ0BATEIbHBIX M3MEHEHHSIX OTHOCUTEIBLHOTO OOMINS PBIO M JOHHBIX OeCIo3-
BOHOUHBIX. [locnennee, B CBOIO ouepeib, MOXKET 3aTPyJHUTh €CTECTBEHHOE BOCCTAHOBIICHHE ITOTOJI0-
BbSI €XKEl B TEUEHHUE JTUTEIBHOTO MPOMEXKYTKA BPEMECHH.

Bo3MosxHBI 1 O0Jiee cIOXKHBIE ISl TOHUMAaHUI CIydad B3aUMHOTO BIMSIHUSL IPOMBICIIOBBIX IPYTIIT
MOPCKHX OpraHu3MOB. B kauecTBe mpuMepa npuBeJeM MU3MEHEHHUS YUCICHHOCTH oMapa Homarus
americanus, MOPCKOTO exa S. droebachiensis n nTaMUHapuH B OMOLIEHO3aX MPUOPEKHBIX BOJ aTJIAHTH-
yeckoro nodepexnsi Kananpl. Jlonronepuogasie xoneOaHus BbIJIOBA OMapa 3/1€Ch KOPPEIUPYIOT cO
CHIDKEHHEM OOWIINS JAaMHUHAPUH, KOTOPOE, B CBOIO OYepellb, SBISETCS CIEACTBHEM MEPHOANYECKOIO
BBICJJAHUS €€ MOPCKUM exoM. Haunbomnee BeposiTHast IPUYUHA 3TOTO SIBICHUS — KOHKYPEHLHS MEXILY
OoMapaMH M eKaMH 3a yOexHIa, T. €. He Tpopuueckue GakTopsl, a IPOCTPaHCTBEHHBIE. B Takom ciy-
Yyae MPOMBICEN €Ka JOJIKEH OJaronpusTHO CKa3bIBaThCsS HA COCTOSHUM MOMYJISILIUA OMapoB.

B cBoto ouepenb, HEKOTOPbIE alIbTEPHATHUBHBIE BUIBI IPOMBICTIA, BO3ACHCTBYIOIINE HA OOMIINE MOP-
CKHUX €XeH, MOTYT BO3JEHCTBOBATh U HA DKOJIOTHIO MPUOPEKHBIX yyacTKoB. OCOOEHHO BIUsET HA 00U-
nme exxert mpombicen omapos B Bogax Hosoit otnanauu (Kanana), mraroB Man u Kamadopuns (CLLA),
pb1061 B CeBepo-3anaanom Cpeau3eMHOMOpPbE, OMapoB U priObl B HoBol 3enanauu. Bo Bcex atux ciy-
Yasx yCTpaHEHHE XUIIHUKOB HEOAHOKPATHO MPEAarajgoch B Ka4eCTBE Croco0a yrpaBiIeHHUs BEINIH-
HOM 3amaca MOPCKHUX €KEH M CTPYKTYpOH COOOIIECTB, CBSI3aHHBIX C BHICOKON INIOTHOCTBIO TOCEICHUI
9THUX )KUBOTHBIX.

B3anMocBs13b BUOB B 9KOCHCTEME U BO3MOKHOCTh OTPHULIATEIBHBIX OCICICTBUIA CHIKEHHS O0U-
TSI M/WJTH TUTOILAAM PAaclipOCTPaHEHHs OHOTO BUIA Ha Jpyrue HeoOX0AUMO 00513aTeIbHO YUUTHIBATh
IIPY OLICHKE IPOMBICIIOBBIX PECYPCOB aKBATOPHH. DTO BEChbMa BaKHO B OTHOLICHUU (POHOOOPA3YIOIINX
BUJIOB, B 0COOCHHOCTH MOPCKHX pacTenuil. Henocrarouno 000CHOBaHHBIH B OMOLIEHOTHYECKOM OTHO-
HICHUHU IPOMBICET BOJOPOCIECH U MOPCKUX TPaB MOKET HAHECTH yIIepO BOCIIPOU3BOJCTBY OECIIO3BO-
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HOYHBIX, BKJIIOYasi MOPCKOTO €3Ka, U PbIO, KOTOPBIE OTKIABIBAIOT B 3aPOCIISIX HKpY. TaM >Ke Mpoucxo-
quT Harya Mooy (JIesun, KopooOkog, 1998).

CylIecTBeHHY0 YyIpo3y MPOMbICIIaM MOPCKHX exell Ha Auscke, B bpuranckoit KonymOuu, mrarax
Bammnrron, Operon u KanugopHust B Hactosiiee BpeMs NpeAcTaBisieT yBeInIuBaroeecs n300mime
U pacuIMpeHue reorpaguu MecTooOuTaHus KanaHos Enhydra lutris. Kananel ObUIM KOTIA-TO IIUPOKO
pacmnpocTpaHeHbl 1o ceBepHOl okpauHe Tuxoro okeana, ot CepepHoit SInonuun 1o Kanudopuuu. UuTeH-
cuHas oxora Ha HUX B X VIII u XIX cToneTusx uMesna pa3pylLInTEIbHbIE TOCIEACTBUS ISl OIS UN
Y COKpaTHiIa MECTOOOMTAaHUE KaJlaHOB JI0 HECKOJIbKHX ToceneHni. [110THOCTh CKOTUIeHHI MOPCKUX eXKel
B palioHax, KOTOpPbIE paHee MO/ IePKUBAJIN YUCIEHHOCTh KaJIaHOB, YBEJINYMIIACh.

st ciaceHust kajnaHoB ObUTa mpojenana Oomnplias paboTa 1Mo yBeJIHMUSHHIO UX YHCICHHOCTH. Pe-
3yJbTaT BO3/ICUCTBUS Ha TIOMYJISIUY eXel HeMenieHHo nposiuiics. Hanpumep, B 1965—-19609 rr. Ha roro-
BOCTOK AJIEyTCKHX OCTPOBOB ObLI0 nepeceneno 402 xanana. Temeps ux B peruone 6osiee 10 Toic., U
3¢ GEKT uX BIUSHUS Ha TOCETICHUSI MOPCKHX eXel oTMedaeTcs gaxe okosio Cutxu. OLEeHKH, BBINOTHEeH-
Hble B 1993 1, mokazasnu o01ee CHIKEHHE YUCICHHOCTH MOPCKHX €XKel M0 CPAaBHEHHUIO C MPEJIIIeCTBY -
romumu rogamu Ha 64% (D. Woodby, HeomyOnuk. nannbie). [IpoMbIicen ke KajlaHa IPAKTHYECKH T10-
BCEMECTHO MpEKpallleH U3-3a OTCYTCTBHS CIIPOCa Ha €ro MeX.

B Poccun kananbel camyto OOJIBIIYIO YIPO3Y 3apOsKIaroIIeMycsl POMBICTY MOPCKHX €Xel Tpea-
cTaBisitoT Ha KaMmyarke, rie OHU Tak ke dPPEKTUBHO YHHUTOKAIOT KPYNHBIX exeld. Kanansl ceifuac
00OHMTAIOT HA I0’)KHOW OKOHEYHOCTH M BIIOJIb TUXOOKEAHCKOTO MOOEPEkKbs MONyocTpoBa. B pesynbrare
paboT Mo yBeITUYEHUIO UX TTOTOJIOBbS, TPOBOAUBIIUXCS MexkAy 1985 n 1988 rr., nmpenen pacnpocTpane-
HUS KaJIaHOB BJIOJIb BOCTOUHOTO TIOOEpeKbs epemectuiics oonee ueM Ha 80 kM k ceBepy. [lmoTHOCTB
Ke MOPCKHX exell Ha rmyOouHe 10 10 M B 30HaX 0XOThI KalaHOB 3HAYUTEIBHO CHU3UIIACH, & MAKCHMAaJIb-
HBINM pa3Mep yMEeHbIINJICS BABOE. B CBSA3M cO CHMKEHMEM IIOTHOCTH MOPCKUX €Kell BOSHUKIIN LeNbIe
MOABOIHEIE «Jiecay Bopopociu Alaria fistulosa. IlosiBnenne kanaHoB B Oyxtax JlucrBennynas u Pycckas
B 1995 I. BCKOpE BBI3BAJIO YMEHbIIIEHHE IUNIOTHOCTH MOCENICHUI MOPCKHUX eskeid 31ech ¢ 1,21 10 0,19 kr/m?,

MHorue 3Koorn4eckue mpoodIeMbl CB3aHbl HEMOCPEACTBEHHO ¢ Ononoruei camux exeil. Ha He-
CKOJIBKUX BHJaX, HaIIpUMep, ObLIO MOKa3aHo, YTO YPOBEHb OIUIOOTBOPEHHUS HE3HAYNUTEICH, KOTja Hepe-
CTSILIHECs: 0COOM HAXOAATCS Ha paccTosiHMK Oonee 4 M pyr ot Apyra (Styan, 1997). Mopckue exu 4acto
arperupoBaHbl, 0COOCHHO BHIIBI pona Strongylocentrotus (Scheibling et al., 1999). Hecmotps Ha He-
OJTHOPOJIHOE U CKYYEHHOE paclpe/ielIeHHe, TAKOe MOBEICHNE HE YBEINYUBAET YUCIEHHOCTb, TOCKOIbKY
MEHblIIee KOJIMYECTBO MATEH U YMEHBIIIEHNE UX pa3Mepa MOT'YT OTpaHHYMBaTh yCIIEX OIIOJOTBOPEHUS.
MO’KHO MPEONOKHTE, YTO MOCETICHUS €KEeH MPH OUeHb HU3KOW IIOTHOCTH CKOIIICHUH OoJiee YsI3BUMBI
K KOJIJIATICY, HO ONPEJENIEHUIO KPUTHYECKOM INIOTHOCTH JJIs yCIIEUIHOTO OTUIOIOTBOPEHUS MEIIAIOT OKe-
aHorpaguuecKue yCcIoBHs, CTETIEHb HEYCTOMUYNBOCTH CKOIUICHUH U Ap. Panee nzyuenue s hekruBHOC-
TH OIUIOJOTBOPEHUS ObIJIO OCHOBAHO TOJIBKO HA HECKOJIBKUX AKCIIEPUMEHTAX U MPUHUMAJIO TIOPOTOBOE
paccrosiHue, BHE KOTOPOTO yCIeX OIUIOJOTBOPEHHUSI OYeHb HU30K. Kpome Toro, Tak Kak OOJBLUIMHCTBO
BHJIOB DKCILTYyaTHPYEMbIX MOMYJISIIANA MOPCKHUX €XKel UMEET OTHOCUTEIBHO OOJBIIYIO MPOAOJIKHUTEb-
HocThb cniapuBanus (14—40 cyT.), To UMeeTCs 3HAYUTENIbHBIA MOTSHIMAN JUISI CMEIINBAHUS CPEIH CyO-
MOMYJIALMN B IpeJesax NPOMBICIA, YTO HApYIIAeT CTPYKTYpy 3amaca.

Ha uncienHoCTh MOTOMCTBA CHIIBHO BIMSIOT U BHEIIHHE (PAKTOPBI. YBEIHMUEHHE, HAIPUMED, YUC-
JICHHOCTH NOMyAuuu M. nudus 1o 10:kHOMY To0epexbio XOKKai10 KOPPeTUpoBajio Co CpeHel TemMIie-
patypoii Bozibl B CEHTIOpe rozaa, mpeaecTBOBABUIETO HAOMIOAeHUs M. Bbicokasi Temmneparypa BoAbI B
9TO BpeMsi CIOCOOCTBOBAIA YBEIMUYCHHIO OOHMIIUS MOJIOJH 32 CYET COKPAILCHHS IMUMHOYHOTO IIEPHOoia
(Agatsuma et al., 1998). HekoTopoe noHmxkeHHe TeMIepaTypbl BOJIBI TAKKE MOXKET MOJIOKUTEIBHO BIIH-
SITh HA MPOMBICEIN, COACHCTBYSI POCTY KPYIHBIX OypbIX Bogopociel Laminaria religiosa n Eisenia
bicyclis na rmybune (Taniguchi, 1991), a oOunue nuiy, B CBOIO ouepenb, yCKopsieT pocT M. nudus
(Agatsuma et al., 1994; Sano et al., 1998).

Cy1iecTByeT MHOTO TMIIOTE3 OTHOCUTENBHO MTPOLIECCOB, OMPEAEIIAIOINX OCAXKACHNE U MOCIETyI0-
1iee BDKUBAHUE JIMYMHOK, HO KCIIEPUMEHTAIBHBIX pab0T B 3TUX HAIIPABICHMAX €Il SIBHO HEAOCTA-
TOYHO. VI3 MpuBEAECHHBIX BHIIIE IPUMEPOB MOKA TOJIBKO SICHO, YTO BTOPKEHHE B IMHAMUKY BOJ IIyTEM
CO3J1aHMsI THAPOTEXHUUECKUX COOPYKEHUH, CIOCOOHBIX H3MEHUTH TEMIIEPAaTYPHYIO CTpaTH(UKaLHIO,
MEPEHOC IUISHKHOTO MaTepraia U CaMUX JINYMHOK, MOXKET CTaTh Kak (PaKTOpOM yIy4IlIeHHs YIIPaBICHUS
MECTHBIM IIPOMBICIIOM, TaK U ero kosuianca. CkazaHHOE, KOHEYHO, HE OTHOCHUTCSI K COOPYKEHHSM, MpeJi-
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Ha3HAYCHHBIM IS YIYUIIEHHsI CTPYKTYPBI MECT OOUTaHHUsI CaMOT'0 MOPCKOTO €3Ka, KaK MPaBUIIO He BHO-
CAIUX CYHIECTBCHHOI'O BKJIa/la B IMHAMUKY BOZ.

Hcropust SKcIUTyaTaliud MOPCKOTO €Ka B OOJIBIIMHCTBE CTPAH MMEET OIMHAKOBBIN IpaMaTHyeCKHi
POCT, BeIyILIHii K IEPEIIOBY, a 32 HUM — KOJUIAIICY U 3aIlacOB, U CAMOM JJOOBIBAIOIIECH TPOMBILIICHHOCTH
(Penfold et al., 1996). [ToaTomy Tam, T/1e MPOMBICEN TOJILKO HAYMHAET Pa3BUBATHCS, OCHOBHOM 3a00TOi
JOJIZKHO CTaTb OGGCHCHCHHC OIITUMU3AIIUH BbIJIOBA, y‘iHTBIBaIOHIefI, YTO MPOU3BOACTBO UKPHI B ITOITYJIA-
[USX €Ka TECHO CBSI3aHO CO creluduKoiil paifoHOB ero ooutanus. TpeOyeTcs: KOMILIEKC YKOJIOTHIEeCKUX
I/ICCHCZ[OBaHI/Iﬁ 1, B 4aCTHOCTHU, aTTeCTAallUs MUTAHUA €Ka, pOCTa, TOHAIHOT'O NUKJIa U TI€pruoaa BOCCTa-
HOBJICHHUS 37I0POBBS [IOCJIE HEPECTa B COOTBETCTBUHU C OCOOCHHOCTSIMH PallOHOB OOUTaHHs. YCOBEpIICH-
CTBOBAaHHE OLICHOK COOTHOIICHUS «EKH—BOIOPOCIN» U OyJeT B KOHEUHOM CYETE BECTH K IPEIOTBpa-
HICHUIO yTPaThl PErHOHATBHON MTPOAYKTUBHOCTH HKPBI K TAKMM 00pa3oM MOMOKET MEHeKepam oIpe-
JIeNISATh IPUEeMJIEMbI ypoBeHb cOopa yposkas (Conand, Sloan, 1989).

B kauectBe ImpuMepa MOnbITKU NOAX0Ja K OpraHu3anuu HpOMLICHOBOI\/II OKCILUTyaTallu OTACJIbHBIX
MPOMBICIIOBBIX Y4aCTKOB, HACEJICHHBIX MOPCKUMH €KaMU, MOYKHO PaCCMOTPETh CXEMY, HCIIOIb3yEeMYIO
B ABaunHCKOM 3ajmBe (Bocrounast Kamuarka). 3nmech 0OMTarOT TpU BUIA €XKeEil, PEICTABISIOMIUX MTPO-
MBICIIOBBINA UHTEpeC: S. droebachiensis, S. polyacanthus u S. pallidus. Y4auTbeIBas, 9TO MOMYJISIIHH
ITUX JKUBOTHBIX JICTKO YSI3BHMBI M YPE3BbIYAHO YYBCTBHUTEIIBHBI K MEPEIPOMBICITY, Ha KaXK/bIi MPO-
MBICJIOBBII Y4aCTOK JI0 BBIJA4YM pa3pelICHHid Ha JIOB COCTABIISACTCS NACOPT C ACTAIbHON XapaKTepuc-
THKOH MPOMBICIIOBOTO 3araca 1 yCIIOBUH 0OMTaHMs exXeil (ITTyOuHbI, TPYyHTBI, CTENICHb MPUOOIHOCTH,
OXpaHHbIE 30HBI JPYTHUX BUIOB), TIO3BOJISIOLIMI OTCICKHBATH COCTOSHUE IKCILTYaTUPYEMOM MOMYIISIINH.
B nporiecce mpoMpbIciia OLEHUBAIOTCS peaibHbIe N3MEHEHHS JIOKAJIBHOTO 3araca U 1aeTcsi IPOrHo3 Ha
MOCJIEAYOIIE TOJIbI, TO3BOJISIOLIMN yCTAaHABINBATh OyIyIHid ONITUMAaJIbHBIN BBLIOB.

[TpaBna, onbIT pa3BUTHS TPOMBICIIA B APYTUX PETHOHAX MOKA3bIBAET, UTO JJIsl 00CCIEYCHUs YCIIO-
BUIA JUTMTEIBHOM SKCIUTyaTally TAKOTO OIMCAHUsI YYaCTKOB YK€ HEeIOCTaTO4HO. X macropTu3anus nepes
3aKpeIUICHHEM 32 KOHKPETHBIM MOTPEOUTENIEM PECYPCOB A0JDKHA BKIOYATh 000OIICHHYIO OLICHKY 3a-
11aCOB OCHOBHBIX MJIONOABMYKHBIX U IPUKPEILIIEMbIX (DOPM B €ro Mpeiesax, B IPOTUBHOM CIIy4yae MHO-
T'Ue BHJIbI, HE MPEICTABISIOIINE IIPSIMOTO HHTepeca sl TOTPEOUTEsE KOHKPETHOTO Pecypca, MOTyT ObITh
B pe3yJIbTaTe HEMPaBUIBHOTO X03HCTBOBAHHS IPOCTO yTPaueHbl. B KOHEYHOM UTOrE 9TO MOXKET IPH-
BECTH K YHHYTOXKECHHIO IHUIIEBOW 0a3bl caMmoro o0bekTa mpomsicia. [lociennee 0coOCHHO BaKHO, KOT-
Jla pedb UJIET O MHOTOBUIOBOM IIPOMBICIIE (HAIPUMEP, MOPCKOW €K — JaMUHapHeBbie). B aTom ciryuae
KBOTBI, CDOKH U METOJIbI H3BSITHSI 000UX PECYpPCOB JOJDKHBI YETKO OrOBAPHBATHCS.

KoMmruiekcHbIi OIX0/1 P OLICHKE ITPOMBICTIOBBIX Y4aCTKOB HEOOXOIMM ¥ IIPU POpabOTKe IKOHO-
MHYecKoi 3P HEeKTHBHOCTH MHOTOBH/IOBOTO IPOMBICIa. Hanpumep, MOKHO OILICHUBATh PaliOHBI C MO~
XOSLICH JUTS IPOMBICIIA TUIOTHOCTBIO JIOKAJIbHBIX CKOIJICHHH €Xa KOMMEPUECKOro KauecTBa M pa3Me-
pa B 30HaX TPaIUIMOHHOTO MPOMBICIIA IPedeIIka ¢ y4eTOM BO3MOXKHOM CKOPOCTH cOOpa exa U ero ro-
HaJTHOTO MHJIEKCa JITSI KOMMEPUECKOH OIIEHKHU BbIX0a HKPbl. CpaBHEHHE JJOXOI0B OT JTOOBIYM TPAIHIIH-
OHHBIX BUJIOB C MOTEHIUAIBHBIM JIOXO/IOM OT JIOBA €Xa JIaeT BO3MOXKHOCTh OILICHUTBH HE TOJILKO peallb-
HOCTB ITPOMBIIIJICHHON TIepepadOTKH MOCIIEIHET0, HO M yKa3bIBaeT HAIIPABICHHE PA3BUTHS TPOMBICIIA B
IEJI0M, TTO3BOJISIS ClIeTIaTh 00OCHOBAaHHBIN BBIBO/I B TI0JIB3Y TOT'O MITH HHOTO PeCypca MIM UX COBMECTHOM
9KCIITyaTaluy, €I 3TO SKOHOMHUUecKu onpasnano (Conand, Sloan, 1989).

Bce 970 3acTaBiIseT COBEPIICHHO TO-HOBOMY CTaBUTh BOIIPOC O HAyYHOM COIPOBOXKIACHHHU IIPOMBICITA
U OXpaHe 3anacoB. Eciu 10 mocneHero BpeMeH  3TH (GYHKIMK ObUIH pa3lelIeHbI, TO B CIIydae 3aKper-
JICHUSI IPOMBICIIOBBIX YYaCTKOB Ha JJOJITOBPEMEHHOM OCHOBE 38 KOHKPETHBIMHU ITPOMBICIIOBBIMU OpPTaHU-
3alUsIMH YCTaHOBHUBILYIOCS NMPAKTUKY HEOOXOIMMO MEpecMOTpeTh. B nieane, HUKTO KpoMe caMmoro
HOJIB30BATEIIS pecypca He MOKET JIydie 3a00TUThCS O CBOEM OJIaromnoyydydH, HO B 3TOM €My HyKHa
rpaMoTHas IOMOIIb, KAKYI0 MOXKET OKa3aTh TOJIBKO crienuanucT-ononor. K coxxalieHnto, Hu JUist KOTo He
CEeKpeT, U3 KOT0 B HACTOsIIee BpeMsl (POPMHUPYETCSI OCHOBHAsI Macca HHCIIEKTOPOB BCEX YPOBHEH HajI-
30pa. [l TaKoii mepecTpoKH Hy>KHO CYILIECTBEHHO YCOBEPIIEHCTBOBATh H HOPMATHBHYIO 0a3y.

6.1.9. YnpasiaeHue npoMbICJIOM
6.1.9.1. Memoowt ynpaenenusn
VYrpaBieHue mpoMbICIOM MOPCKOTO exa 0azupyeTcst Ha 00MIKX NPUHIMIAX U PEKOMEHALUX, BbI-
paboTaHHBIX K HACTOSIIEMY BPEMEHH I POMBICTa pbIObI (cM. HarpuMep, XuinbopH, Yonrepe, 2001)
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u 6ecrno3BoHOYHBIX (Jamieson, Caddy, 1986; Jamieson, 1993; Jlepun, KopoOkos, 1998). TpaaunnoHHbie
MIPUEMBI PETYIUPOBAHUS BKIIOYAIOT BBEIEHNE MUHUMAJIbHON poMbIciioBoi Mepsl (MIIM), cHmkeHue
MOIIHOCTH MTPOMBICTIOBOTO ()JI0Ta U BEJIMYMHBI YJI0Ba, OTPAaHUUEHHUE KOIMYECTBA eMHHUL] IPOMBICIOBOTO
(10Ta, KOHTPOJIB MMPOMBICIIOBOH aKTUBHOCTH, OTPaHHYEHHE MTPOMBICIIA BO BPEeMEHH (CE30HHOCTh) U B
npocTpaHcTBe (pailoHupoBanue). Kaxaplil mpreM uMeeT CBOM JOCTOWHCTBA U OTPAHUYCHHUS; BBIOOD
NPUEMOB U UX KOMOMHAIIMH 3aBUCHUT OT KOHKPETHBIX YCIOBUH, yUUTBIBACTCS AaXKe MOAXO/ K yIpasJie-
HUIO B YCJIOBUSIX HECAHKIITMOHUPOBAHHOTO (OPaKOHBEPCKOTO) IPOMBICIIA.

Kak moka3pIBaroT MHOTOUYHCIICHHbIE HaOMI0eHus, HanOoJiee YCIENIHBIM MOXKET CUUTAThCs TaKOH
MOAXO/ K OpraHu3alyy MPOMBICIIA, PH KOTOPOM 3arac 001aBIMBaeMON OMYIISIIUE MOPCKOTO eXa Oy-
JeT TOJICP)KUBAThC HAa onTHUMaibHOM ypoBHe. ABTOpHI (The fishery..., 1976) ormeuarot, 4to yHH-
KaJbHasl pPOJib, UTpacMasi MOPCKUMH €KaMH B 9KOJIOTHH PETHOHOB, TPUBOJUT K TOMY, YTO KaK CBEPXH3b-
sITWE, TaK W HEJOUCIIONIb30BaHUE 3araca OKa3blBalOT CUIIBbHBIN 3 deKT Ha cocTosiHMEe Bcero coodumie-
ctBa. OHU MpeJocTeperaroT OT MOIMBITOK TAKOTO YNpaBieHHs, KOTOpoe 1o0uBaeTcs oOecrnedeHus mo-
CTOSTHHOTO MakcMMyMa JJoxoJa (T. €. BBUIOBA €Ka), CIOCOOHOT0 B KOHIIE KOHIIOB PUBECTH K €r0 UCUE3-
HOBEHHIO U 3aMEHE KAKUMHU-HUOYAb IPyTUMH OpraHu3MaMHu, HarpuMep BogopociisiMi. OCHOBHBIM Ha/10
cuuTarh oOecrieyeHne KauecTBa NpoAyKLINH (B JaHHOM cilydae, KadecTBa roHan). [Ipasaa, 31ech MOKHO
oroBoputhcs. Hanpumep, BO BHOBb OCBauBaeMbIX PallOHAX MPOMBICIIA, YUUTBIBAs COOTHOLLICHHE MEXK-
JIy BO3PACTHBIMH IPYIIIAMH €XKel, €CTh CMBICI TIOCTYIUTHCS TUM MPUHIUIIOM U HAYWHATB JIOB C yAa-
JieHns1 HanOoJsiee KPYIHBIX 0CO0eH, OTIaMYaroIuXcs: 6ojee HU3KUM KaueCTBOM TOHA/I.

Mopckoit € — THUIHYHBIA 00BEKT MECTHOTO MPOMBICIIA, KOTOPOMY, B CHILy €ro OHOJIOTHYECKUX
0COOeHHOCTEH, He CBOMCTBEHHBI NPOTsHKEHHBbIE MUrpauuu. [loaTomy ero 1o0pya ckopee HalIOMHHAET
cOOp ypoKasi, HeXKeJIl OXOTY, YTO JIeJIaeT caM OOBEKT MPEIMETOM 0CO00ro K HEMY OTHOILEHHS U CO-
3/1a€T NPEANOCHUIKH K UCIIOJIb30BAHHIO ONPEIETIeHHBIX arpOTEXHUYECKUX IPUEMOB IS TTOePIKaHuUS
IPOMBICTIa Ha ONTUMAJILHOM YpoBHE. B palioHax nHTeHCHBHOTO JioBa (Smonwust, Ynitn) B cuily 3TOro MOpCKOH
€)X JIaBHO YK€ CTall 00bEKTOM MapUKYJIBTYpHI.

3Ota 0c0O0EHHOCTD 3acTaBuiIa, HAPUMED, IPABUTEILCTBO SIMTOHNH 3aKOHOAATEIBHO 3aKPEIUTh YacTh
MTOJTHOMOYHH TI0 yIIPaBJICHHUIO IPOMBICIIOM MOPCKOT'O €Ka 38 MECTHBIMH (PETHOHATLHBIMH ) PHIOOJIOBEL-
KUMU opranu3auusiMu. [1oOyauTeabHbIX IPUUUH K 3TOMY ObLIO HecKoubko. [Ipexae Bcero, Snonus —
CTpaHa, [A€ COXPaHWINCh TPAIUIMHU [OJIb30BAHHS 3eMJIeH U OXOTHUYBUMH yronbsimMu. [lanee, SIoHCKUM
rOCYAapCTBEHHBIM YUPEKICHUSIM MPUXOAUTCS PACIPEASIISITH CIUIIKOM MaJjo 3aacoB MOPCKOTO €Ka
CpeIy CIMIIKOM OOJBIIOTO KoJHuecTBa pridakoB. Kpome Toro, Tak Kak MPOMBIIIJICHHBIN JOB 34€Ch
BEJCTCS B TEUEHUE MHOTHUX JIET, TO B Pe3yJbTaTe ACBCTBCHHbIC MeCTa OOMTaHHSI MOPCKOTO eXa yiKe
HanepeueT. Tem Oosiee He PUXOAUTCS PACCUUTHIBATH HA BBEACHUE B IIPOMBICENI HOBBIX pallOHOB (9K-
CTCHCUBHBIH ITPOMBICEIT HEBO3MOXKEH).

B cBs31 ¢ 3TUM BayKHBIM (PaKTOPOM MOBBILICHUS A3PPEKTUBHOCTH JOOBIYH MOPCKOTO €Ka U CTaJIo
MIPUBJIEUEHHE K YIIPABICHHIO IPOMBICIIOBOH JIEATENBHOCTHIO U BOCIIPOU3BOJICTBOM 3a11aCOB CAMUX PbI-
0axoB. [Ipu 3TOM 3a rocynapcTBOM (PaKTHUECKH OCTAIUCH MEPCICKTUBHOE M MaKPOIKOHOMHUYECKOE
IUTaHUPOBaHKE, pa3paboTka HOPMATUBOB, OOECIICUECHHUE UCCIEIOBAHMIA, KOHTPOJIb 32 COCTOSIHUEM PECYP-
COB U UX Bocnponu3BocTBOM. [locnennee o SInoHnn — BajkHOE yCIIOBHE CYIIECTBOBAHUS IIPOMBICIA,
IIOCKOJIBKY TaM, B OTJIMYKeE, Hanpumep, oT Poccun nnn CLIA, HET BO3MOXKHOCTH pacCYUTHIBATH HA HE-
00JIaBNMBaEMBbIE MOIMY/ISIIIMK B Ka9€CTBE TOHOPOB JTUUYMHOK JJ1s1 pAailOHOB C IMOJOPBAHHBIM 3aIIaCOM.

[TpuHIMIB yripaBieHus NpUOPEKHBIM IPOMBICTIOM STOHNY 3a10’KEHBI 3aKOHAMH ACCOLIMALINH PbI-
6osoBctBa 1948 1. 1 «O pri6onoBcTBe» 1949 T. DTH 3aKOHBI HcHpaBUIX U pacmupuwin Yeras 1901 r,
o0ecreYrBaBIINHA HCKIIIOUNTENIbHBIE [TPaBa Ha OCYIECTBICHUE IPOMBICIIA, TOJYYEHHBIE COOOIIECTBOM
THJIBAUN PUOPEKHBIX AEPEBEHb HA OCHOBAHUH IIPAB U IPUBUIIETH, TOAAPEHHBIX elle (heoJalbHbIMU
3eMJIeBIIaAeTbIIaMu. 3aKOH O PHIOOJIOBCTBE YCTYNAET IPaBO COOCTBEHHOCTH Ha YYACTKH MOPCKOTO JHA
KoomneparusubiM accounanusim peioonosctsa (FCA), koTopble, B CBOIO 04epe/ib, paclpeaeissioT IpaBa
PBIOOIOBCTBA MEXKTY MOJIB30BATEISIMH, ONIPEACIISIOT Pa3Mephl BbUIOBA, BEIOOP BPEMEHH M MTPOIOJIKH-
TeJIbHOCTH J0Ba. [IpaBa prIO0IOBCTBA MOTYT OBITH YHACHIEAOBAHbI WM MEPEJaHbl APYTUMH CIIOCO0a-
MH, XOTS U3-3a CJIIOKHOCTEH MECTHBIX 00bIYaeB M 3aKOHOB TPYAHO KaK-TO 0OOOLIUTH COOTBETCTBYIO-
LIME MPOLETYPHI.

[IpaBuTenbeTBO SNOHMM y4acTBYET B yHPaBICHUH NPUOPEKHBIM MPOMBICIOM, obecrieuuBasi cyo-
CHUJIMH AJISl HOBBILICHUS U Pa3BUTHS MHGPACTPYKTYPbI U IOJIHOCTHIO OTBEYast 32 KOOPAMHUPOBAHUE ACs-
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TeNBbHOCTH accouuanuii. [locpeHnkoM Mex 1y MpaBUTEILCTBOM M ACCOLMALIMSMH SIBIISTFOTCS] PETHOHAIIb-
Hbie Komuccun perynupoBanus peibonoBcTBa Mopckux paitoHoB (SAFAC), Bkiroyaromue npeacTaBm-
teneit KoonepaTuBHBIX acconuaiiuii ppl00JIOBCTBA B TIpejieiax OIHOM NMPeeKTyPhI U JIBYX YPOBHEH npa-
BUTENLCTB — MYHHIMTIAIBHOTO U IPeEeKTYPaIbLHOTO.

Just kax ol mpedeKTypsl yCTaHABIMBACTCA IJIaH JOBa B MpeAeiax OTACIBHOTO «MOPCKOTO paio-
Hay, BKIIIOYAIOIINH TPUHLMIIBI YIIPABJIEHU 3aI1aCOM Yepe3 YCTaHOBIEHHE MUHUMAJIBHBIX TPOMBICIIOBBIX
pa3MepoB, CE30HOB JIOBA, 3aKPBITUE IS JIOBA OTAENbHBIX paiioHOB. Ha Xokkali0, Hapumep, pearu-
CaHHBII MUHUMAaJIbHBIH IPOMBICIIOBBIN pasmep st M. nudus v S. intermedius Ob11 yBenuueH Koore-
paTuBHBIMU acconuanusMu peidosioBcTBa ¢ 40 u 50 mm Ha 49 u 25%, coorBeTcTBeHHO. OKOJIO MOJIOBU-
HBI aCCOLMAIINHI 3/IeCh HAJIaraloT OrpaHMYCHHUs Ha €)KEAHEBHBIN YJI0B YUaCTHUKOB cOopa S. intermedius,
a 44% — orpaHUYMBAIOT €XKEJHEBHBIN BbUIOB M. nudus. BOIBIIMHCTBO acCOMALUN yCTaHABIUBAIOT
BpeMsl €XKETHEBHOTO JIOBA B TeueHue 2—5 4. 31ech ke orMeTuM, uto B FOxxHoit Kopee npombicen HbI-
PSUTBIIMKOB Ha ITyOnHax MeHee 10 M Takke yIpaBIIseTcs] UCKIIOYUTEIBHO MECTHBIMH PHIOAIIKUMH KO-
orneparuBaMH (epeBHsAMN). JIOBOM 3aHUMAIOTCSI TOJIBKO JKEHIIIMHBI, )KUBYII[HE B TaHHOM JIepeBHE.

CTabuIbHOCTH OOIIMX PE3YIBTaTOB IPOMBICTA MOPCKHX €Kell SIMOHNY PHU CYIIECTBYIOIIEM PEKH-
Me yNpaBieHHs B TeYEHHE OoJiee MATUACCITH JIeT CBHACTEILCTBYET O JOITOBEYHOCTH pecypea u 3¢-
¢dexTuBHOCTH yripaBnenus. [Ipasaa, 3a mocneanue 20 JeT B HECKOIBKUX BaXKHBIX MPEPEKTypax Mpous3-
BOJICTBO CHU3WJIOCH. J{JIsI yIOBIETBOPEHHUSI CBOETO OIPOMHOTO cripoca Slnonun Bce Gosee u bonee mpu-
XOIUTCSI KOMIICHCUPOBATh 3TO UMIIOPTOM. MHOTO€ B COKpAaIlleHHH OOIIUX YIOBOB MPOUCXOAMUT H3-3a
CHIDKCHUsL J0ObIum S. intermedius B ryOepHaropcTBe Xokkaiigo u M. nudus B nped. Musru.
K coxanenunto, HeCMOTpsI Ha IOCTaTOYHO AABHO MPOSIBIISIOLINECS MPU3HAKU CHIKEHUS YIIOBOB, HUKAKHX
(hopMabHBIX OLIEHOK COCTOSTHUSI 3a11acOB TI0 MpedeKTypaM B HayuHO! JINTepaType He MPUBOAUTCS.

Pe3ynbraTruBHOCTB IPOMBICIIA MOPCKHUX €3KEH CHU3MIIACh HE TOJIBKO Ha KPYITHBIX IPOMBICIIax B Smno-
HUH, HO ¥ B IuTarax Mon, Bammnrron u Kanudopuus (CILIA), B FOxuoit Kopee u Ha HECKOIBKHX MEHb-
HIKX 110 Mactady npombiciax B Mpnanguu, @panunu n Gununnunax. [lpuanHs! 3T0r0, BEposTHO, pas-
HOOOpa3Hbl, @ OTCYTCTBHE OLIEHOK 3araca 3aTpyaHsieT UX HACHTU(HUKALMIO. YTIpaBIeHHE OCYIIECTBIIS-
etcst ad hoc n/mnm HeaPPEeKTUBHO BO MHOTHX MPOMBICIIOBBIX paiioHax. OOIIUM AJIsl COOTBETCTBYIOLIMX
MIPOMBICIIOB SIBJISIETCS] UCTOILIEHHE OTACIbHBIX IPOMBICIIOBBIX PAaifOHOB M BKJIFOYEHHE B HUX 30H (00Jac-
Teil) ¢ HU3KOH OMOTIPOAYKTUBHOCTBIO, TAIOIIMX MOPCKUX €XKel ¢ HeKadeCTBEHHOH UKpoil. B oTcyTcTBHE
KOHKPETHBIX OLIEHOK TPYIHO OIPEENNTb, pE3yIbTaT JIU ATO MPOLUIBIX IEPETOBOB UM IPOCTOE YMEHbB-
HIeHUE HAKOTIJICHHON OMOMAcCHI.

YacTo Takoe CHIKEHUE — CJIEICTBHE MMEHHO MaciuiTada yrnpaBisieMOro Kak eJMHOE LeJI0e Mpo-
MmbIcia. Bo muorux crpanax (CLIA, Kanana, Poccus) mpombicen exxell B OCHOBHOM YIIPaBIIsieTCs 110
PETMOHANBHOM IIKaJe C XapaKTePHbIMU JIMHEHHBIMHU pa3Mepamu poMbiciioBoi 30861 0T 100 1o 1000 kM.
[TocnencTBHEM 3TOr0 KpyIHOMACIITaOHOTO YIPaBICHUS CTAHOBHUTCSI TO, YTO PHIOOIOBEIKHI (IIOT MOKET
NEPEABUraThCS [JI MAKCUMU3UPOBAHUS YJIOBA Ha 3HAUUTENbHbIE paccTosiHUA. ONBIT MeJIKoMaciTal-
HOTO yIIpaBJlieHUs (Hampumep, B Mpeaeax MPOMBICIOBOrO y4acTKa MPOTSKEHHOCTBbIO MeHee 10 k)
ocymectsieH B Anonun, Mekcuke u FOxxnolt Kopee, a Takke Ha yactu npomsicioB Yninu u Hooit
otnannuu (Kanaga). YToObl MAKCUMHU3UPOBATH BEIMYMHY COOPAa MOPCKHX €XeH MpU COXpaHEHUH
MEPCHEKTHUBBI JOJTOCPOYHOHN YCTOWYMBOCTH 3araca, He0OX0AMMO IEPEXOANUTh OT KpYITHOMAcIITabHOTO
IpoMBICTIa K MeJNKoMaciTabHoOMY, obecreunBaroiemMy 0oee MHTEHCUBHOE yripaBiieHue. Panee BbIon-
HEHHbIE UCCIIE0BaHMsI IPOCTPAHCTBEHHBIX ITOJIX0JI0B K YIPABICHUIO YKa3bIBAJIM HA UX MMOTEHLUAILHBIE
MEPCHEKTHBBI, HO OHU OMHUPAINCH OOBIYHO Ha P HEM3BECTHBIX MapameTpoB (Andrew et al., 2002).

[TocTosiHHAs MPOCTpaHCTBEHHAS! CTPYKTYpPa 3alacoB YacTO CBSA3aHA C KPYNMHOMACIUITaOHBIM WIIN
Hed(PPEeKTUBHBIM yIPaBICHUEM U YPE3MEPHBIM POMBICIOBBIM YCHIIMEM HOABMKHOTO (iota. K aTomy
J00aBIIAIOTCS OOJbIINE TPYAHOCTHU ISl HCCIEA0BATENICH U MEHEIKEPOB BCIIEJACTBHE CIIOXKHOCTH YII-
paBiieHHs B YCIOBHSAX, KOIIa coOupaeMasi UKpa OIHOBPEMEHHO HY)KHA M JUIsl BOCIIPOM3BOJCTBA, U HA
MUIIEBBIE HYK/BI, @ pa3Mep U KaYeCTBO FOHAJ] U3MEHSETCS U B 3aBUCHMOCTH OT PENPOAYKTUBHOTO ITHK-
J1a, ¥ KaK BUJI IPOJIOBOJILCTBEHHOTO TOBapa. Kak ciencTBue, HEHHOCTh MKPBI TOJIBKO YaCTUYHO U3BECT-
Ha BO BpeMs cOopa. DTH B3aUMOJIEHCTBYIONINE TPOLECCH 00€CIIeUNBAIOT MEIKOMACIITAOHYIO TeTepo-
T€HHOCTb, IPEBBIIIAIOIIYI0 OTMEUEHHYIO B JPYTUX TAKCOHAX.

JluHamMuKa MpoOMBICIIa MOPCKUX €XKel IMOKa3bIBAET, UTO, KaK U JJIsl MHOTHX BHIOB O€CIIO3BOHOYHBIX
(Botsford et al., 1997; Orensanz, Jamieson, 1998), Hanmyuias nepcrneKTHBa JOATOBPEMEHHOHN yCTORYH-
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BOCTH JIS)KHT KIMEHHO B MEJIKOMACIITaOHOM yrpasieHuu. Kpome Toro, Hekotopas (popMa HCKITFOUUTEIb-
HOCTH JIOCTYTIa K KOHKPETHOMY PeCypCy MPOJBUTAET MOHUMaHKE crienu(uku cOopa yporkas JJisi MaKCH-
MU3alMHU [ICHHOCTH UKPbI. He3aBUCHMBIE K€ OT MPOMBICIIa HHCTUTYTHI yIIPABICHHUS, CIOCOOHBIE OBICT-
PO pearupoBaTh Ha U3MEHEHHSI B OOMIIUH )KUBOTHBIX, TIO-BUMMOMY, 00€CIICUHUBAIOT JTyYIlIee TPEOI0IIe-
HUE PA3JIMYHBIX HeonpeeneHHocTel (XmioopH, Yontepe, 2001).

UpesMepHasi TPOMBICIIOBAsl Harpy3Ka, B TOM 4HCJIe OpakOoHbepcKasi, Ha nonyiasuuu M. nudus u
S. intermedius, 3HAYUTEIBHAS IPOJIOKUTEIIBHOCTD UX JKU3HU, HU3KHUE BEJTUUMHBI IIOMIOJTHEHHUS, 8 TAKIKE
YMEHbIIICHHUE 3aI1acOB JIAMUHAPHUHU M3-3a HEPAIIMOHAIBHOTO €€ TIPOMBICIIA U UCII0JIb30BaHUE TPAaBMUPY-
roux cpencts qo0brun (Krupnova, 1996) — Bce 3T0 HACTOSITENBHO TPEOyEeT COBEPIICHCTBOBAHUS Me-
TOJIOB KBOTHPOBAHMSI BLUIOBA U PacyeTa ONTUMAIbHBIX IIPOMBICIIOBBIX HArPy30K Ha momyssiuu. iMeH-
HO Ha HUX CTPOUTCS UCKYCCTBEHHOE PETYJIMPOBAHUE CPEIHECTATUCTUUCCKIX BEJIMUMH YJIOBOB B 3aBU-
cuMocTH OT mpombiciioBoro ycunus (bperman, Cenosa, 1995; Mankun, 1995; Pakos, 1996; Huzsies, by-
kuH, 1999).

Mopckue €Ky — OIHH U3 JIYUIINX KaHIUIaTOB Ha MHOTOBHIOBOE HJIH 3KOCHUCTEMHOE YIIpaBJICHUE!
OHU UI'PAIOT SICHYIO M YACTO JJOMUHHUPYIOILYIO POJIb B IPUOPEIKHON SKOIOTHHU, UX IIPOMBICEI IIPOUCXOTUT
HAa MEJIKOBOJIbE, OH MOXET HAOIIOJAaThCs U YIPABISATHCS HEMOCPEICTBCHHO; €K1 B3aHMMOJICHCTBYIOT C
JIPYTHMU BBICOKOIICHHBIMU BHJIAMH, ¥ CHIDKEHUE UX YIIOBOB 0€3YCIIOBHO CBUICTEILCTBYET O HEOOXO/IH-
MOCTH M3MEHEHHsI CaMOTo MOJXo/1a K ynpasieHuto. OnHako, 3a uckiroueHueM Smnonun u OxHo# Ko-
peu, BCEMUPHBIN IPOMBICET MOPCKUX €XKel yIpaBisieTcss Ha OJJHOBUI0OBOM OCHOBaHWHU. B yka3aHHBIX
JKE CTpaHaX BBUIOB €KEH YIPaBIIIeTCs KaK 4acTh OOIIET0 MPUOPEIKHOTO TPOMBICIIA UITIOKOXKUX, PAKO-
00pa3HbIX, MOJUTFOCKOB, BOJIOPOCIICH U PBIO, M BO3/ICHCTBUE HA Cpely OOUTaHUS UCIIONB3YETCsI IS YBe-
JIUYCHUS 3araca BCeX BUIOB.

[[Iupoko pacrpocTpaHEHHbIE [IEPEIIOB U MMaJICHUE 3al1aCOB MOPCKOTO €XKa B CTpaHaX, CPABHUTEIILHO
HEJIAaBHO MPUCTYIUBIIKUX K €r0 J00bIUe, MOJATBEPIKIAIOT, UTO 3TO BEChMa YSI3BUMBINA HCTOYHHUK CHIPBSI.
SINOHIIBI B 0COOEHHOCTH OCO3HAJIM 3TO, ¥ TO3TOMY HCITOJIb3YIOT PA3IMUHbIC TIPUEMbI YBEITHUCHUS 3aI1a-
ca yxe B TreueHue He meHee 100 net. B SlnoHnn nepenoB KOHTPOIUPYETCss KOMIUIEKCHOM CUCTEMOM Mep
peryaupoBaHus, OTPAaHUYUBAIOIINX KOJTHMYECTBO JIOBIOB (TIPOMBICIIOBOE YCHIIHE) U PAHOHOB, OTKPBITHIX
JUTSI JIOBA, YCTAHABIMBAEMOU MPABUTEIBCTBOM M PHIOOJIOBHBIMU KOOTIEPATUBAMM.

W3BeCcTHBI MHOTOYHUCIICHHBIC PUEMbI TAKOTO YBEIMUCHUS TUIOOPOAUS: 1) CTPOUTEILCTBO HCKYC-
CTBEHHBIX pU(OB JIsl PACCEICHHS MHUIIEBBIX BOJOPOCIIEH U CO3/IaHMs 3alUIIICHHBIX MECT OOUTAHUS JISI
exa; 2) yBelIMYCHHEe IPOTYKTUBHOCTH MUIIEBON 0a3bl €3Kel 3a CYeT UCTIOIb30BaHUS TCXHUKHU pa3Be/ie-
HUS KeJIa B MECTOOOUTAHMSIX €XKell; 3) yCTaHOBKA KOJUIGKTOPOB ISl JIMYUHOK €3Ka, KYJIETUBUPOBAaHUE
MOJIOJTH, OXPaHa MOJIPACTAOIIET0 MTOKOJICHUS; 4) TIepeCceICHHE B3POCIIbIX XKUBOTHBIX HA MECTa C O0MIIb-
HO NUIIEH /1T FHTEHCU(UKAIIMK POCTa TOHAT; 5) ylaJIeHUEe KPYITHBIX 0CO0SH, JaF0IINX OTHOCUTEIBHO
HU3KUHU BBIXOJ] TOHAJ, U3 JIOKaJIbHBIX nomysiiiuid (Conand, Sloan, 1989).

[Monmxon k perynmupyeMoMy MPOMBICITY MOPCKOTO €Ka YPE3BBIYAHO CUIIBHO 3aBUCUT OT MECTHBIX
YCIIOBUH U MIOATOMY pa3linyaeTcs OT OJHOTO palioHa K IPYTOMY, YaCTO 3aCTaBJISISI UCTIOIB30BATh CIICIIU-
(hnueckue metoapl. HanOombImii OMBIT B 5TOM OTHOIICHHH HAKOTUICH CTICIIHATUCTAMK S TTOHUH.

Puibonosnuiii cezon. Tak kKak OTACIBHBIC BUJIBI MOPCKOTO €Xa, KaK U paHee, HMEIOT ONpe/IeIcH-
HBII Ce30H HEPECTa, [T PAOHOB PACIIPOCTPAHCHHS PA3INYHBIX BUOB ITPUXOIUTCS YCTAaHABIMBATh CBOU
TIEPHOIbI 3aKPBITUS TIPOMBICIIA, OXBATHIBAIOIINE STH CE30HBL. 3a CYET ATOr0 00ECIICUNBACTCS 3allUTa
XOJIa HEpecTa U, 4YTO He MEHEE BaYKHO, €KUM HE YTHIN3HPYIOTCS, ITOKa MX TOHAIBl UMEIOT HU3KOE Kade-
cTBO. Tak Kak BO3MOXHBI BapHUallMU CPOKa HEpecTa OT paiioHa K palioHy U OT Toja K Ty, TO COOTBET-
CTBYIOIIIUE JIaThl MOTYT HYX/IAaThCSl B YCTAHOBIICHUH ITyTeM BBIOOPOYHOTO KOHTPOJIS KAaueCTBA TOHAI.

B HexoTophIx paiioHax SmoHUM MpeKpaleHue JIOBa JUTUTCs 00Iee To/1a, U JIOB OTPaHHYMNBASTCS He-
CKOJIbKUMHU MECSIIaMH, KOTZla TOHA bl HaXOIATCS Ha MHKE KauyecTBa. Takoe yIIMHEHUE 3aKphITOTO Ce-
30Ha CBSI3aHO KaK C HEPECTOM, TaK U CO CJCIYIOIINM 32 HUM TIEPHUOJIOM YCKOPEHHOTO BOCCTAHOBIICHUS
TOHAJ, KOTJIa OHU €Ille OTHOCUTEIHLHO MaJlbl.

Munumanvuas npomsiciosas mepa (MIIM). B 6GonpmimHCTBE palOHOB BBOAUTCSI OrpaHUYCHUE
MHHHMAIJIEHOTO pa3Mepa OTIABIMBACMbBIX KUBOTHBIX. Takoe PEeTryJUPOBAHHE BBIMIOIHIET HECKOIBKO
(dhynxnuii. [Ipexae Bcero, OT BhUIIOBA 3aIIUIIIACTCS MOJIOJION €K CO CITMIITKOM MaJIbIMHU rOHajamMu. Pas-
Mep TOHaJl 3HAUYUTEIhHO YBEIMYNBACTCS 32 HECKOJIBKO TIEPBBIX JIET JKU3HH, M €CJIH HEOONbIINX eXKel
HECKOJIBKO JIET HEe BBUIABIUBATh, X TOHAJIBI MOTYT BhIpacTu B 1,5-2 pa3a. Kpome Toro, KakIblii TOJI

109



A.T". baxun, B.I'. Crerranos Mopckue exu cemeiicta Strongylocentrotidae mopeit Poccuu

HaXOASIIUECs IO/ 3aIUTOH €K1 WAYT Ha HepeCT, o0ecreunBas Mo iep:KaHue 3amnaca. ITo MOKET ObITh
0COOEHHO Ba)KHBIM B pallOHaX, I7Ie KOJIMYECTBO PepeKpyToB Majio. OUeBUIHO, YTO MUHUMAaJIbHAS TIPO-
MBICJIOBasl Me€pa yCTAaHABIMBACTCS B 3aBUCHMOCTH OT BUAOBOM MPUHAAJICKHOCTH U reorpaduueckux
(hakTopoB.

MuHuMalbHbIe pa3Mepbl YCTaHABIMBAIOTCS Ha BCEX OCHOBHBIX IMPOMBICIIaX MOPCKHUX €Xei, 3a uc-
KJIIOUEHHEM F0’)KHOKOPEWCKHUX U HOBO3EJIAHJICKUX, U JJaKe Ha CPABHUTENIBHO MEHEee 3HAYMMbIX IIPOMBIC-
nax Ucnanauu, Upnananu, @ununnuy, Mcnanuu n Tacmanuu. [IpenenbHble pa3Mepsl TpagUuLUOHHO
WCTOJIB3YIOTCS ISl TOTO, YTOOBI MMO3BOJIUTHh MHIANBUAYYMaM OTHEPECTUThCS HECKONIBKO pa3. Ho mpu
MIPOMBICIIE MOPCKUX €XKEH 3Ta 11eJIb YCIO0XKHEHA, TaK Kak (B OTJINYHE OT MHOTUX APYTUX MPOMBICIOBBIX
BUJIOB) UHAMBHUIYYMbI IPOMEXYTOUHOTO pa3Mepa y eXeil Kak pa3 Haubonee KOMMEPUYECKH IICHHBI.
OrpaHu4eHrss MaKCUMaJIbHBIX IPEAEIbHBIX pa3MePOB NCIIOIb30BAJINCH TOJIBKO B IITatax MaH, Bamun-
rToH U B bpurtanckoii KonymOuu (st S. franciscanus). Bo Bcex ocTaiabHBIX ClIydasx MaKCUMaJIbHBII
JIOITYCTUMBIN pa3Mep HCII0JIb30BAJICSA B COUETAHUU C MUHUMAJIBHBIM.

Ocpanuuenus Ha Memoosl 106a. ITa Mepa MO3BOJSIET YNPABIATH POMBICIOBBIM YCHUIIHEM, T. €.
3 PeKTUBHOCTHIO J0Ba. Kak yke ynmoMHuHanochk, Ha OOJBLUIMHCTBE YYaCcTKOB JIOBa eKel B SImoHuu cy-
[IECTBYET OMAcCHOCTbH MEPEIOBa U3-3a CIMIIKOM OONBIIOro KonyecTBa pbibakoB. CieqoBaTenbHO, He-
00X0AMMO OrpaHMYMBATH MPOMBICIIOBOE yCHiHe. B 9TOH CBS3M TONBKO B HECKOJIBKUX palloHaX paspe-
IIIEH JIOB C TOMOIIBIO aKBaJaHTa WX [IUIAHTOBOTO CHAPSKEHUA. DTO MPEUMYIIECTBEHHO PaliOHBI, T7e
JIOB BeJIETCSl HEJaBHO, M HET JOCTATOYHOTO KOJMYECTBA OIMBITHBIX JIOBLOB. B OonbIIMHCTBE palioHOB
CeBepHoil SlnoHMH, TA€ ATH OTPAHUYEHHUSI €CTh U JIOB BEJETCS TOJBKO C MOMOIIBIO «CPEACTB MaJloH
MEXaHU3allUN», CPEIHNI BBUIOB Ha YeJloBeKa B JeHb cocTaBiseT okoio 50 kr. B To sxe Bpems B paiio-
Hax, TJIe pa3pelieHo BECTH MPOMBICE Ha OONBbIINX [TyOMHAX C UCIOIb30BaHUEM BOJONIA3HOTO CHAps-
JkeHwus, 3Ta BenuurHa goxoaut oT 100 mo 800 kr B JeHBL Ha YeIOBEKa.

3anpemmuvie 015 106a pationvi. BBeeHHE TaKOBBIX HA IMOCTOSHHON OCHOBE MOXET OBIThH 0COOCH-
HO yAa4HBIM, €CJIM 3alIMIIaeMO€e MOJIOJ0€ TIOKOJICHUE, BOI/I B TPOMBICIIOBBIN BO3pacT, OyAeT MUTpH-
poBaTh B oOnaBirBaeMble paiioHbl. HekoTopble pailoHbl MOTYT OBITH 3aKpBITHI AJIsl JIOBA BCIIEACTBUE
CHU)KEHUS TUIOTHOCTH HPOMBICIIOBBIX CKOIUIEHUH. DTO MO3BOJISIET B TEUEHUE FOAa—IABYX 3alllUTUTH MO-
JI0/Ib, 1aB €l BO3MOXHOCTb aJIeKBaTHOT'O PAa3BUTHS, U BOCCTAHOBUTH JIOKAJIbHYIO Momyssinuto. Jpyrue
paiioHbI OCTOSHHO UCTIONB3YIOTCS 17151 JI0Ba MO TPEXJIETHEMY LUKITY (AMEHHO CTOJIBKO BPEMEHH HYKHO
MOPCKOMY €XY JJIsl TOCTHKEHUS IPOMBICIIOBOTO pa3Mepa). B TeueHne nepBoro rojga Lukia B mpese-
JlaxX TaKoro paiioHa 00JaBIMBAIOTCS €K1 MIPOMBICIIOBOTO pa3Mepa. ITO MO3BOJISIET B OCIEYIOIIHE 1B
roJia BOCCTaHOBHUTH BOJIOPOCIIEBOE ITOKPHITHE, 00ECIIEYUTh KOPM AJIsl TMYMHOK M MOJIOIH. B pe3ynbrare
OTCYTCTBUSI MUILEBON KOHKYPEHIIMH CO B3POCIIBIMU 0COOSMHU MOJIOZIBIE €KH PACTYT 3HAYUTEIBHO OBICT-
pee. Ux 00naBnuBaroT B Havaje CIeIyrolero TpexyueTHero uukia. EcrectBeHHo, 4To BEIOOP criocoba
MO /ICPKaHMA 3araca TaKUM CII0COOOM LIETMKOM 3aBUCHT OT KOHKPETHBIX YCJIIOBHM MTPOMBICTIA.

B 3akmrouenune 3Toro paszaena eile pa3 BepHeMcs K aHaJIN3Y JBYX OCHOBHBIX ITOJXO/10B K YIIPABJIEHUIO
MPOMBICJIa MOPCKOTO €%a B 3aBHCUMOCTH OT IIpaBa coOCTBeHHOCTH Ha pecypcehl (Conand, Sloan, 1989).

1. Pecypcol obujecmeenno2o noiv306anus. 3anac siBIsSETCs] OAMHAKOBO AOCTYIIHBIM IS BCEX
YYaCTHHUKOB ITPOMBICIIA, UMEIOIINX JTUIEH3UN LEHTPATBHOTO IPAaBUTEILCTBEHHOTO OpPraHa; Tak 3To Jie-
naercsi, HarpuMep, B CeBepHoit [lannduke npu nose S. franciscanus (0630p: Sloan, 1985). 13-3a 06-
[IECTBEHHOH NPUPOJIbI COOCTBEHHOCTH Ha MECTHBIE 3a1achl eXel pplOaku He UMEIOT OONBIION OOy IH-
TEIBbHON MPUYMHBI IJI OCYIIECTBIEHUS yBeInUueHus 3anaca. OJHaKo BO3MOKHA Macca Bapualnui B
npezaenax moJoOHOro ynpasieHdeckoro noaxoaa. Hanpumep, BouioB exeii B CeBepHoli Kamudopuuu
JUIATENILHOE BpeMs ObUT (PaKTHUECKU HEPETYIINPYEMbIM, KOHTPOJIb OCYIIECTBIISUICS TOJIBKO PHIHKOM. B
pe3ysbTaTe MECTHOTO CHIDKEHHUS [ICH MPEICTaBUTEIH TPOMBIIIEHHOCTH BBIHYKACHBI ObIIIH 1TOTPe00-
BaTh perynuposanus. PeidonoBcTBo bpuranckoii KomymOum, HanpoTHB, TaBHO yIIPaBIsIeTCs IPaBUTEb-
CTBEHHBIMH YUPEKICHUSIMU: HA0OPOM Mep THIA 3aKPITUSI pAaiOHOB, CE30HHOTO 3aKPBITHSI TPOMBICIIA,
BBEJICHHSI MECTHBIX MTOPAalOHHBIX KBOT, OTpaHrUeHus pa3mepa. OHaKo HaJ30p U IPUHYXKAECHUE WIH pe-
T'YJIMPOBAaHKE 3aTPYyIHEHbI U3-3a TOT0, YTO COOPIIMKH YPE3BBIYaHO MOOMIIBHBI B TIPEEIax MPOTIKEeH-
HBIX TPUOPEKHBIX PAOHOB.

2. Pecypcor yacmnozeo nonvzoeanus. OnieHKa 3amaca U ynpasieHHe — HE TOCYAapCTBEHHBIE; MTPO-
MBICIIBI BEAYT PETHOHAIBHBIE KOONEPATUBBI C TOCTYNOM TOJIBKO UX WIEHOB, TAKHE KaK Ha MPOMBICIE
MOPCKOTO €xa B SInoHnn. MecTHbIE KoOIIepaTUBbl UMEIOT 3aKPEMJIEHHBIE 3aKOHOM MMYILIECTBEHHBIE IIPaBa
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Ha UX MECTHBI 3amac exell 1 BelyT COOCTBEHHOE PETyIHpPOBaHNE, HAIPABICHHOE Ha BBEJICHHE OIpPaHu-
YEHHUH paiioHOB JIOBA MJIM CE30HHOTO UX 3aKPbITHsI, OTPAaHUYEHHE BbUIABIMBAEMOTO pa3Mepa, yBeInye-
HUeE 3araca. SINoHCKUIl MEeHEIKMEHT MOPCKOI0 €ka — CMECh PeKMMOB TOCYJJapCTBEHHOTO U MECTHOTO
PpEryIMpoBaHUsL, HAJI30p U IPUHYKICHHE MPEICTaBUTEIICH MOCIEIHEr0 MOXKET 00ECIICYUTh ACHCTBEHHBIH
KOHTPOJIb B YCIOBHUSIX XOPOLIO N3BECTHBIX PAiOHOB JIOBA I OTPAHNYEHHONH MOOMIBHOCTH COOPIIUKOB.

Brnpoyem, kak oTMedanocsk eie B 0030pe, MOArOTOBICHHOM JAeapTaMEHTOM PhIOOJIOBCTBA IITaTa
Bammnrron (The fishery..., 1976), mockonbKy B aMepHKaHCKOM U SITOHCKOM PHIOOJIOBCTBE CYLIECTBYET
pAA pa3nuyuid, TpuMeHsieMble B SIMOHUKM METOABI HE MOTYT OBITH MpsIMO Hcnosib3oBanbl B CIIIA. B
YaCTHOCTH, TOJILKO HEOOJIBIIOE KOJMYECTBO BUI0OB aMEPUKAHCKHUX TIPUOPEKHBIX MOPCKHX €KEH BbIIaB-
JIMBAETCs; MHOTHE KPYITHBIE TOMYJISALUHU SKCITyaTUPYIOTCS HE3HAUYNTENIBHO U3-3a HEOCTYITHOCTH JUIS
BOJI0J1a30B M yAAJICHHOCTH IepepadaThIBAIOMIMX NPEANPUSTHI U MEXKIyHApOAHBIX adporopToB. Kak
CIICICTBUE, B HECKOJIBKUX HEOONBIINX, HO YaYHO PACIIOJIOKEHHBIX paliloHaX HaOMI0aeTcs mepesos, B
TO BpeMsi Kak OOJILIIMHCTBO HE oOJiaBIuBacTCsi BoBce. [1o00Has cuTyaius COBEpPIICHHO HE3HAKOMA
Juist SIMoHMH, THIE Cepbe3Hblid (POMBIIUICHHBIN) JIOB BEACTCS B TEUCHHE MHOTHX JIET U IJIe €CTh BCErO
HECKOJIBKO JIEBCTBEHHBIX MECT OOMTaHHSI MOPCKOTO €Ka. DTHX MECT y’Ke HeJOCTaTOuHO JJIsl o0ecte-
YEHHs] €CTECTBEHHOI'O BOCIIPOU3BO/ICTBA.

Eme oqHO oTaMune MexXIy SIIOHCKMM U aMEPHUKAHCKUM MPUOPEKHBIM MTPOMBICIIOM COCTOHT B Me-
ToAax perynupoBanus peioonoscTsa. B CILA cTpareruio ynpasieHHs BEIpaOaTHIBAIOT MPABUTEIbCTBEH-
HbIE YUPEXKJICHHUS, a OHU TJIaBHOM LIEJIBIO CTAaBST CHUKEHHE U3BATHS pecypcoB. IIpaBuTenbcTBeHHOE
peryanpoBaHue TaKKe BAKHO U JUIst SIMOHNH, HO B IPUOPEKHON 30HE HEKOTOpasi YacTh YIPABIISIFOIINX
(yHKUIMH TIepeaHa MECTHBIM PhIOOJIOBELIKUM KOOTIEpaTHBaM, & OHU [TABHOM 1IEJIbI0 CUUTAIOT ONITHMHU-
3allMI0 BBIJIOBA.

OTHOCHTENBHO 1IeJIei OTEUEeCTBEHHBIX yIPaBICHIIEB TPOMBICIIOM MOPCKUX OECIIO3BOHOYHBIX, B Ya-
CTHOCTH MOPCKOT'0 €Ka, MOKHO TOJIBKO JloraasiBaThes. [10 Bcell BEpoSATHOCTH, HaM TaK)kKe HYHO OpH-
EHTHPOBATHCS HAa KOMITJIEKCHOE YIIPaBJIEHHUE U BECTH €T0 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH peru-
OHOB, TIOHMMasl, YTO TTOJIX0/] K YIPABICHHUIO IPOMBICIIOM MOPCKOTO €3ka Ha 1enbde, Hanpumep Kamuar-
Kd, OyZIeT CyLIeCTBEHHO OTIINYaThCst OT TakoBoro Auist FOxkubix Kypun, [Ipumopss, Caxanuna u Kosibe-
KOro 1-0Ba. Ho GONBIIMHCTBO CIIEHATNCTOB, H3YYalOLINX TPOMBICE] MOPCKOTO €Ka, CXOJSITCS Ha TOM,
4TO Oyayliee yrpaBlieHHs IPOMBICIOM CTOUT 33 COBEPLICHCTBOBAHHEM OPraHU3allMH IPOMBICIOBOM
JesITeIbHOCTH, METOJIOB COXPAaHEHHsI IPUPOAHOTO 3aIlaca M ero yBeJIM4eHus (T.€. 32 MapUKyJIbTypoid).

6.1.9.2. Ilpoonemsl He3AKOHHO20 8bl108A

Jiist perieHust BOIIPOCOB O peasibHOM 00beMe J0OBIYM MOPCKUX €KEH B 1albHEBOCTOUHOM PErHOHE
Poccuu cyriecTBeHHBIMU SBIISIIOTCS TeorpadUuecKie mapaMeTpbl — paccTOsTHHUE 10 Onvkaniumx SAmon-
CKHUX IOPTOB, B KOTOPBIX MOXKET OBITh CllaHa MPOAYKLHS; PACCTOSIHHUE O OJIMKAUIINX POCCUUCKUX TTOP-
TOB, B KOTOPBIX MPOU3BOJUTCS TaMOKEHHOE O(h)OpPMIICHUE I'Py3a; CTEIECHb M KaueCTBO KOHTPOJIS HaJ
MPOMBICIIOBBIMH CyJaMH M CyJaMH-TIEPETPy3YMKaMU CO CTOPOHBI IIOTPAHUYHHUKOB U APYTHX TOCYIap-
CTBEHHBIX OpraHU3alrii, OXPaHIIOIMX MOPCKHE pecypchl — PernoHanbHas HHCIIEKIHS OXPaHbl MOP-
CKuX Ononoruueckux pecypcon, Cienmopuncnexuus, Peiosoa u ap. (Jlebenes, 2000).

Bce npompiciioBbie paifoHbBI MOKHO PAaCIIOIOKUTH B PsIZI TIO BO3PACTAHUIO CTEIICHH MTPUBJICKATEb-
HOCTH HX JJISl HeJIeraJbHOTO pOMBIciia Mopckoro exa: [Ipumopbe — Caxanun — KOxubie Kypuisr. Bos-
MOYKHBI HECKOJIBKO CLICHApUEB (hyHKIIMOHUPOBAHUS HEJIerajJbHOro IpoMbicia. Kak mokassiBaeT mpakTuka,
HU O/INH U3 HUX HE SIBJISETCS YUCTO TEOPETHIECKHIM, T10 BEPOSITHOCTH PEaSTM3aLliH B PA3IMUYHBIX reorpadu-
YEeCKUX palioHaX U Ha pa3JInuHbIX 3Taax CyIIeCTBOBAHUS IPOMBICIIA, OHH, O€3YCIOBHO, PA3IMYHBL:

— MOPCKOH e J00bIBaeTCs U 6e3 0pOopMIICHHSI B POCCUHCKOM MOPTY Cpa3y TPAHCIOPTHPYETCS B
SInonmro;

— IOOBITHIH €% 0(hOpMIISETCS B POCCUIICKOM ITOPTY U JIErajbHO OTIIpaBisieTcs B SMOHUIO, HO 00beM
[IOCTaBKHU IpU 0POPMIICHUH 3aHIKAETCS;

— IOOBITBIN €K MOTHOCTHIO IO BCEM IIPAaBUIIaM IPOXOIUT 0hopMIIeHHE B POCCUHCKON TaMOXKHE, HO
CyzHO nocyie ohopMIIeHHS UAET B SITOHMIO HE Cpasy, a BHIXOAMUT Ha JOTIOJIHUTEIBHBIN yKe HeJeTalbHbII
MIPOMBICEJI ¥ JIMIIB [TOCJIC 3TOTO OTIIPABIISETCS B SIIOHCKUH MOPT.

Pa3HOBUIHOCTB MOCIIEIHETO CLEHAPHS: €K J0ObIBAaeTCSA BECh cpasy, HO 4acTh €ro HeJerajbHo Oe-
peTcst meperpy34iKoM Ha OopT B Mope, a ociie 0hOpMIICHHUS B POCCUHCKOM HOPTY YK€ JIerajJbHO 3a0H-
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paroTcs OCTaTKH yaoBa. BrionHe BeposTHO, YTO CYHIECTBYIOT U APyrHe MOJU(HUKALIMN BCEX IPUBEICH-
HBIX CLIEHApHEB.

Ocyl1ecTBiIeHNE HENlETaJbHOTO BBIBO3a MPOAYKIINH, TOOBITOH y 6eperoB [IpuMopbst, BO3MOKHO 110
BCEM IPEJICTaBIEHHBIM cxeMaM. OnUcaHne HX MOXHO BCTPETUTH B paccka3ax BOJI0Ja30B, OTHOCAIIINXCS
K niepBoii nonoBuHe 90-x rogoB. OHako OoJiee ueM 8-JIETHUH PsiJl TUUHBIX HAONFOCHUH yKa3bIBaeT HA
TO, UTO BEPOSITHOCTh UX peanu3anuu B [Ipumopse kpaiiHe HeBeslMKa, a UMEHHO — 3aperucTpupoBaHa
JIMIIIb OJTHAX/IBI 32 BECh Nepuojl HaOmonennii. M3 oomero konudectsa (okosio 1000 akBayiaHror) 3a 8
JIeT JMIIb OAWH ObUT 3a()MKCUPOBAH KaK UCIIOIb30BABIIMICS B PEXKUME HelleTalbHOro mpombicia. Ot-
CHOJIa BEJIMYMHA BEPOSTHOCTH TIOJ00HOT0 cOOBITHS HeBelnka — okoiio 0,1%, T. €. OpakOHBEPCKOTO BbI-
JI0Ba MOpPCKOTo exa B IIpuMopbe npakTU4ecKku HeT.

CoBceM MHOE MOJIOKEHHE ¢ OPAKOHBEPCKUM BBLTOBOM MOPCKOTO exa y OeperoB Caxanuna u Ky-
PHIBCKHUX OCTPOBOB. TeopeTHUeCcKH 3/1eCh BO3MOKHO CYIIECTBOBAHHE BCEX CLIEHAPUEB, OJIHAKO Mep-
BbIIl BAPUAHT, IPH KOTOPOM IIPOMBICEI OCYIIECTBISIETCS OJTHOCTHIO HEJIeTaIbHO — MYCTh U Haubo-
Jiee pUCKOBaHHBIN, HO 9KOHOMHUYECKH MAKCUMaJIbHO NPUBJIEKaTeIbHBIN, TOMUHUPYET, €CIH HE CKa3aTh,
YTO B YCIOBHSX 3TUX PalOHOB — eJMHCTBEHHBIH. OUeHb NMpo3payHbIM (POpPMaIbHBIM NPUKPBITHEM
MOYTH AIBYXMECSYHOTO MPUCYTCTBHUS IPOMBICJIOBBIX CYIOB B paifoHaX T00BIYH CIyKaT opHuLnaIbHbIE
KBOTHI pazmepoM B 10—15 T, koTopsle peanbHO, IPU yUeTe MUHUMAJIbHBIX PACCTOSIHUI TpaHCTIOPTH-
POBKH Jla)Ke TP HEOIArONPUATHBIX IIOTOJHBIX YCIOBHUSIX, MOTYT OBITh BEIOpAHBI MAKCUMYM 32 J1CSI-
TOK aHel. K 3ToMy HE0JHOKpaTHO NpUBJIEKaia BHUMaHUE NPecca, HO MU3EPHBIE KBOTHI IPOJOIKAIOT
BBIJJaBaThCH.

[To nanHbIM J{aTbHEBOCTOUHOTO TAMOKEHHOTO ynpasieHus, B 1999 1. B SInoHuto ObIJIO BEIBE3EHO
exa ceporo — 889 T, exxa uepHoro — 1523 1, u «1rpocto» Mopckoro exa — 395,2 1. Takum o0pazom,
Bcero B 1999 . Ob110 BBIBe3eHO 1436,5 T exKeid, B TO BpeMs Kak O(QHINANbHBIN BEUIOB [0 TPEM pailoHaM
cocTaBui 996,5 T.

K coxanenuto, TaMOXXEHHOE yIpaBJIEHHE CMOTJIO IPEJOCTABUTH TOJIBKO O0IINE JaHHBIE MO PETHOHY
0e3 pa3ouBKH ux Ha BbIBO3 U3 [IpuMopss, Caxannna u KypuiabCKUX 0CTPOBOB, MOTUBHUPYS 3TO TE€M, UTO
B 0a3e JaHHBIX YIIpaBJICHHUsS Takas pa3OuMBKa OTCyTCTBYET. BB03 exa xabapOoBCKUMHM MPEeIIPUSTHIMH,
10 JAHHBIM HAIIETo NpeAcTaBuTeNs B IpoBUHIMK OTapy, B 1999 I. OpHeHTHPOBOYHO COCTABIISET BCETO
okono 20 T (Cxopuk, 1999). Takum 00pazom, ocTaeTcs IPEANOIOKHUTh, YTO pasHuLa B 420 T Mexay
00mmM BBIBO30M B SImoHuI0 M BbUIOBOM 10 [TprMopeio n XabapoBCKOMY Kparo COCTABISET BBUIOB U
BbIBO3 0 Caxanuny u Kypunsckum octpoBam. OgHako B myonukaunn A.M. JleBamesa (2000) ects
yKa3aHH€ Ha TO, YTO pa3Mep BbIIETIEHHBIX KBOT B 1999 1. o aTomy paiiony coctaBuia 120 T, U3 KOTOPBIX
MPOMBICIIOBHKH OTYUTAIHCH TOJBKO 3a 35. Takum 00pa3om, pa3HUIIa MEX/Ty BBIJIOBOM M BEIBO30OM OKa-
3bIBaeTCsl paBHOHM 385 T, a 101151 HeJeranbHO AOOBITOTO €Ka 10 OTHOILIEHMIO K 001IeMy 00beMy YJI0BOB,
paccurTaHHasi 3TUM CIIOCOOOM IO BCEMY JajbHEBOCTOUHOMY PETHOHY, COCTaBIseT 26,8%.

Bce noneiTku nomyunTh ounpanbayo HHGopmanuio u3 SAnonnn 06 00beMax BBO3UMOTO MOPCKOTO
exa Obutn Oe3ycremHpIMU. B KauecTBe MILTIOCTPAlMK — OTBET Ha Halll 3anpoc 13 J[aabHEeBOCTOUHOTO
TaMOXXEHHOTO ynpasienus: « MTHpopmarueit He pacronaraeM 1o NpuIuHE OTCYTCTBUSI COOTBETCTBYIO-
IIET0 COMIAIIEHHUS C AMOHCKON CTOPOHOW». BBIX0M 13 MON0KEHNS 1aeT BO3MOKHOCTh ITOJIy4aTh CBEJle-
HUS U3 OTYETOB NpeacTaBuTels « KoopAnHAIMOHHOTO COBETA IO OpraHU3aliy IPOMBICIIa MOPCKUX €3Kei
B [Ipumopse» B Anonnu (Cxopuk, 1999). 1o ero ganHbIM, IPUMOPCKUMH 3KCIIOPTEPAMHU OBIJIO JOCTAB-
neno B Snonuto oxono 900 T S. intermedius. V3 aux 800 T — comiacHO NpeoCTaBIeHHBIM (pUpMaMHu-
HKCHOPTEpPaMHU JOKyMEHTaM, IuItoc 12 mocTaBoK, OCYIIECTBICHHBIX 0€3 MPeJoCTaBIeH s JOKYMEHTOB
MIPEICTAaBUTENIO — YTO, COITIACHO €r0 SKCIIEPTHON OIEHKE, COCTABIAET ee okoso 80—90 T.

1o momy4eHHBIM JaHHBIM, B BECEHHE-JIETHUH IIEPUO IPOMBICIOM U SKcriopToM M. nudus B 1999 1.
3aHUMAaNIACh MIPUMOPCKask KOMIIAHUS, KOTOpas MOCTaBUIIA Ha SIOHCKUH phIHOK 20,26 T.

Ota nudpa COBEPIICHHO HE COMIACyeTCs ¢ JaHHBIMU TAMOKEHHOTO YIIPaBJICHHS O BbIBO3€ B SI0-
Huto B 1999 r. kak munumym 153,2 T exa »1oro Buaa. U B 3TOM ciiyyae NpUXOAUTCS eaTh 3aKI0ue-
HHE, 4T0 MH(OPMALS O BBO3€E €a B SMOHMIO, COOpaHHas NPEICTaBUTENIEM KOOPIMHALMOHHOTO COBETA,
HernousHast. BuauMo, BHe MOJs €ro 3peHus 0Kasalics €K, MOCTaBIeHHbIH oceHblo 1999 r. OcHoBanuem
JUISL TIOZOOHOTO 3aKIIIOUYEHHUS CIyXKaT clieaylomue cTpoku u3 ero otuera: «llocae 20 aBrycra, korna
kBoTa S. intermedius B IIpumopbe Obljla NPaKTUUECKU BHIOpaHa, AIIOHLIBI HOATBEPAUIM TOTOBHOCTH Pa-
6otbl Ha M. nudus. Ho npoBepka M. nudus B paiioHe IpOMBICTIa HE J1ajla BO3MOKHOCTh IPUMOPCKUM
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KOMIIaHMSIM Ha4daTh UX JKCIOPT € aBrycTa Mecsna. Hu HamomHeHne, HU IBETHOCTh TOHAJ] HE COOTBET-
CTBOBAJIM KOHTPAKTHBIM YCJIOBHUSIM B 3TOT IIEPHOJ BPEMEHUY.

Crioco0 OIIeHKH BBIIOBA €Xel, BO3MOKHO, HECKOJIBKO MEHEee TOYHBIH, HO OoJiee JISTKHI U TOCTYI-
HBII — DTO OIIEHKa YPOBHS 1OOBIYM, ONMMPAOIIAsiCS Ha JaHHBIC O YHCIIEe JOOBIBAIOIINX CYIOB, HAXOMS-
HIMXCSl B KOHKPETHBIX palloHaX MPOMBICIIA, U POJOIKUTEILHOCTH MX MPpeObIBaHus TaM. DTa nHpopMa-
IIUs1 BIIOJIHE IOCTYTIHA: ONPEIeICHHE CPEeTHET0 KOJIMYeCTBa MOPCKOTO €Ka, BEIBOAUMOTO CYHOM 32 OJJUH
peiic; YMCICHHOCTh 00eCIeYNBAIONINX T0OBIYY BOAOJIA30B, CPEAHSSI TPOU3BOAUTEIBHOCTh UX TPYAA;
SMIUPHUYECKH PACCUUTAHHOE BPEMsI 3arpy3KH OHOT0 CyJHA ¥ OTPauyeHHOE Ha TPAHCIOPTUPOBKY MPO-
IOYKIMW ¥ BO3BPAT K MECTY MPOMBICTIA.

B 3aBHCHMOCTH OT ypOBHSI OpraHU3alMH IPOMBbICIIA, INIOTHOCTH MMPOMBICTIOBBIX CKOTUICHHH, Ka4eCTBa
TOHA/ ¥ COCTOSIHUS MOTO/bI, 00BEMBI JOOBIBAEMOTO OJIHUM BOJIOJIA30M €3Ka MOTYT KojieOaTrbes B J10-
BOJILHO 3HAYMTENBHBIX MpeAenax. Ho cpeaHss nporn3BOANTENLHOCT BOIOIA3HOTO TPY/a Ha IPOMBICIIE
S. intermedius y 6eperos [Ipumopss, o HaiuMm HaOmoaeHuIM, B 1998—1999 rr. cocrasuia 307 kr (ko-
nebanus ot 164 no 460 xr) Ha OJHOTO BOJIOJIa3a 3a IIPOMBICIIOBBIHN JeHb (Tabiu. 6.1.9.2.1).

[To nanubM nipombiciia Ha FOxuoMm Caxanune 3a 1992 r., Opuraga B 15 BomonazoB 3a J1Ba JiHs J0-
ObIBasia okoJio 6—7 T exa. PaboTa Benack kak ¢ 60TOB, Tak u ¢ Oepera. [IpoU3BOAUTEILHOCTE TPy/a
BOJI0JIa3a Ha 00bIYe exa cocTaisia oT 215 1o 250 xr (cpenusis okono 230 kr) B eHb. bonee Hu3Kkne
MIOKAa3aTeJu 10 OTHOUICHHUIO K [[puMOpbIo caMu y4acTHUKHU MPOMBICIIa OOBICHSIOT HU3KOH KBaJH(HKa-
el OOJIBIIMHCTBA MTPOMBICIIOBUKOB B OpUTajie U 0OCOOCHHOCTSAMHU OpraHH3aluy nmpoMeicia. Tem He
MeHee, 3a OTUH padounii Mecsl B 3ToM paiione CaxannHa ObIJIO BBUIOBIEHO 0KoJio 60 T S. intermedius.
B IIpumopsbe, npu 6osiee BEICOKOH MTPOU3BOAUTEIBHOCTH BOAOIA3HOTO TPY/a, CPEJHHUI BEUIOB 32 MECSI]
coctaBui Onu3Kkyto mudpy — 64 1. Takum oOpazom, Oosiee HU3Kasi MPOU3BOAUTEIHLHOCT TPYy/Aa BOJIO-
J1a30B KOMIICHCUPOBAJIACh YMEHBIIEHHEM TIOTEPh BPEMEHU Ha TPAHCTIOPTHPOBKY.

Ha IOxnb1x Kypunbckux octpoBax oceHbo—3uMoi 1999 1. Ha mpoMebIciie HaXOAMINCH Cy/la pa3iany-
Horo BomousmenieHuss — oT CPTM pmo IITP. IIpombicen Bencs OpurajgaMu YHCICHHOCTHIO OT
8 1o 12, B cpenneM 10 Bostosa30B. 3a 3TO BpeEMs OHO MPOMBICIIOBO-TPAHCIIOPTHOE CYAHO COBEPIIMIIO
1o 10 peticos B SInonuto. CpeHee KOIUYECTBO MOPCKOTO €5Ka, BHIBO3UMOTO 32 OJMH Pelc, COCTaBIIIO0
okotio 6 T. Takum 0Opa3om, oOLIHI CE30HHBIN BBUTOB OMHON OpHraabl COCTABIUT OKOJO 60 T.

[To mannbIM yripaBneHus GpeaepanbHOM ciryk0b1 HanoroBoi monuun P® no CaxanuHckoii obnac-
tu (JleBames, 2000), TpaHCTIOPTUPOBKY S. intermedius u3 3Toro paitona B SAnonuto B 1999 r. ocy-
mecTBisn 13 npeanpuaruii. MTHTEHCUBHOCTH pa0dOTHI CyA0B-TIEPErpy3UMKOB, pabOTAIOMUX B OJl-
HOM U TOM € IIPOMBICIIOBOM palioHe, MPUMEPHO OJMHAKOBA U 3aBUCHUT IIPEUMYIIECTBEHHO OT 1100~
JIbI, TIOCKOJIBKY PacCTOSIHHE JI0 TOPTa Cauyu NIPOAYKIUHU U BpEMs Ha TPAaHCIIOPTUPOBKY TOKE OJIU3-
ku. Takum 00pa3om, ecTb Bce OCHOBAHHUS, YBEIUYHB MPOIMOPIIMOHAIIBHO yIOMSHYTBIE 60 T, MPUHSATH
001muit 00beM exa, epeBe3eHHOTo B HOssOpe—aekadpe 1999 r. 13-10 neperpy3unkamMu, OpUSHTUPO-
BOYHO paBHBIM 780 T.

JlaHHbIe, MOMTyYEHHBIE TAKUM MPOCTHIM MOJCUETOM, HU B KOCH Mepe He 3aBBIIIAIOT Pe3yJIbTaTHB-
HOCTb IIPOMBICJIA, IOCKOJIBKY MHOTHE U3 HAXOAUBILUXCS HA IPOMBICIIE CY[JOB 3aHUMAJIHCh TOJILKO TIPO-
MBICJIOM, HE TpaTsi BpeMs Ha TPaHCIIOPTHUPOBKY NPOAYKLUUH B OPTHI SIMOHKH, a 3HAYHT U NIEPETPY3UHKH,
paboTaBiIre B TAKOM MPOMBICIIOBOM PEXHMME, CAMHU HE TPaTHIM BpeMs Ha JOOBIYY U IMO3TOMY MOIJIH
coBepwuTh O6onee 10 peficoB ¢ mpoaykuueii. M3BectHo (MH(OpMAIHS OT SIMOHIIEB U CaXaIMHLEB — U3
oruera [Ipumopckoro npeacraButens B npoBuHLUMHN OTapy), 4to poMmeicen S. intermedius Ha Kypunax
B 1999 1. mien ¢ eBpatist o cepenuHy Masi, Korja OOJBIITMHCTBO CaXaJTUHCKUX KOMITAaHUN TPEeKPaTHITN
paboTy, HO HEKOTOpbIE (PUPMBI OCYILECTBIISUIN OCTaBKH BILIOTH 10 10 ntons. [To nHpopmanmu ssmoHmes,
B IIOPTHI CEBEPO-BOCTOKA XOKKAMI0 B 3TOT MEPHOL 110 J1Ba pa3a B HEAEIIO 3aX0AWIN 7 POCCUHCKUX CY-
JIOB C TPy30M €ka 1o 4-5 T.

Tabnuma 6.19.2.1. [Tpou3BoAUTENEHOCTH TPy Ha TpOMEICIie S. intermedius B IIpumopbe

Ton 1998 1999
ArmmapaToB Ha BOJ[0J1a3a, IIIT. 725 7,0
Bopnonasos, uen. 14 13,6
CyMMapHbIH BBUIOB, KT 8273 9075
BrutoB Ha Bogoiasa B A€HB, KT 295 3133
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HerpynHo mojicuutarh, 4T0O TOJIBKO 32 OJJUH MECSII] UMHU ObLIO 1ocTaBieHo 10 250 1 S. intermedius.
YacTh caxaJlnHCKUX KOMIIAHHH B 5-KpaTHOM pa3Mepe MPEeBBICHIN 00bEMBI TOCTABOK, OTOBOPEHHEIE B
KOHTpaKTax ¢ simoHaMu. Ecnu noBepuThest npuBeeHHOH B mybOnukamuu A.M. Jlesamesa (2000) Benu-
YyrHe 0011ero 00beMa BbIIaHHBIX KBOT, paBHOM 120 T, TO 001N ypOBEHB BBIJIOBA COCTABHI IPUMEPHO
600 1. OgHaKo, MO-BUAUMOMY, U 9TA BEIMYMHA HE OKOHUATENIbHA, TOCKOIBKY, KaK CIEIYET U3 TOTO Ke
0TYeTa, 1Mo COOOILEHHIO STTOHCKON CTOPOHBI TOJIBKO 3a anpeb—Mail caXxaJlnHIaMy ObLIO MOCTABJICHO B
SAnonwuto 6oree 800 T exxa. Cymmupyst 3T HUPPBI, MOKHO IPUATH K BBIBOAY, YTO OOIINI TO0BOM BBIJIOB
S. intermedius 1o »TOoMy paiiony coctaBuwi He meree 2000 T.

Crioco0 OLIeHKH, OITMPAOLIHIACS Ha BETMUUHY CPEAHUX WHANBUAYaIbHBIX CE30HHBIX BBUIOBOB BOJIO-
JIa30B, COCTaBUBIINX, [0 HAIIUM JaHHBIM, OKOJIO 6 T (pa3max ot 5,9 10 6,4 T Ha 4eyloBeKa) U odIiee
YKCIIO BOJIOJIA30B HA MPOMBICIIE, OpUEHTUPOBOUHO paBHoe 130 (o 10 Bojos1a30B, 00eCeUHBAOIINX
MOPCKHM €KOM Ka)XIIblii [IEPErpy34ymK), JacT BEJIMYHHY BbLIIOBA BCETO 3a /IBa Mecsina (HossOpb—aexadpb)
Te ke 780 1. [lockonbKy myTHHA B 9TOM paiioHe nmpojorkantack B 1999 1. ¢ deBpans mo mail BKIIOUYH-
TEJBHO, U TIOCJIE JIETHE-OCEHHETO NepephiBa — BHOBb, C KOHIIA OKTSOPS 1O KOHEI] 1eKadpsi, T. €. B 00-
el CJI0KHOCTH HE MEHee 5 MecAIeB, MOXKHO CAENaTh 3aKII0UeHHE, YTO 3a T0J] B 3TOM paiioHe BbIJIaB-
JIUBaeTcs 10 2 ThIC. T S. intermedius.

AHanu3 100bIYM MOPCKUX €XKeH, pOBeIeHHBIN YTpaBieHneM ¢eaepaibHON CIyKObl HaJOroBON
nojuuuu PO nmo Caxanunckoit obmact B 1999 1., mokasai, 4To 1Mo JaHHBIM HAIIKX TOOBIBAIOIIMX OpTa-
HU3aIMH, B ’TOM paifoHe MMHU OBUIO BBUIOBIICHO TOJNBKO 35 T U3 BBIICICHHBIX K BBIIOBY 120 T, B TO BpeMst
KakK, 110 JaHHBIM SITIOHCKOW CTOPOHBI, CaXaTMHCKUMH IPOMBICIIOBUKaMH OBLIO BBE3EHO B SITOHHIO OKOJIO
400 T (JIerames, 2000). [IporeHT HeneranbHOW AOOBIUM B 3TOM ciiydae npesbiiaer 90% oT Bcero
BBIIOBJIEHHOTO S. intermedius. I1o qaHHBIM OIpoca BOJ101a30B, 00bEM HEIEraIbHO T0OBITOTO €5Ka OJHUM
13 CY/1I0B, HAXO/IMBILIMXCS HA IPOMBICIE B 3TOM paiioHe B 1999 1., Bo BeskoM cirydae mpesbian 75% ot
Bcero o0bema JOOBIYH.

[TonoGHas MeToAMKa MOACUETa PeabHBIX YIOBOB OblIa OBl OoJiee HaJeKHA NP YCIIOBUHM TOYHOTO
oTpeiesIeHUs] KOJIMYECTBa CY/I0B U MPOIODKUTEILHOCTH UX MPEObIBaHUS B JAHHOM MPOMBICIIOBOM paii-
one. OueBUIHO, 4TO B ycsoBHsiX FOxkHbIX Kypui npoMbIcI0BUKH BeposiTHEE BCEro OyayT BeCTH 100BI-
4qy HanOosiee IpUOBUIBLHOTO OHOpecypca, OTTATUBAsT MOMEHT OKOHYATEIbHON peann3auui KBOTHI 110
paspeleHHOMY BHLY, IO3BOJISIONIEH UM HaX0IUTCS B JaHHOM paiioHe.

Kak mokaspIBaeT mpakTUKa, OJYYUTh KeJaeMylo HH()OPMALUIO 3HAYUTEIBHO JIeT4Ye Y 3aHATHIX Ha
MIPOMBICJIE BOAOJIA30B, UEM Y OpraHU3alUi, TPU3BAHHBIX UM YIPABIATH U €10 KOHTposnuposats. Hanpu-
Mep, B YIpaBiieHHE HAJIOTOBOM nonuiuu 1o CaxalnHckol 00IacTH Ha 3alpocC O AaHHBIX 110 BBIBO3Y MPO-
MBICJIOBBIX 0€CIIO3BOHOUHBIX B SIITOHUIO ITPUILIEI OTBET, YTO M0J00HAst HH(POPMALIUSI OTCYTCTBYET, XOT,
KaK COBEPIICHHO OYEBHUJIHO ClielyeT U3 myonukanuu B «Pridake Caxanuaa» ot 18-24.02.2000, mo106-
HBIMHU JJAHHBIMHU TaM PAcIojiaraiy U UX aHaJTU3UPOBAaIIH.

Ludps! OpakoHbEPCKH BBIJIOBICHHOTO MOPCKOTO €5Ka 0Y€Hb BHICOKH. [10 TaHHBIM SITOHCKOM Ta3eThl
«Cytican cumOyn» («Mopckue buopecypebi») ot 16.04.2001, B mepsom kBaprane 2001 r. oOmuii gomy-
CTHMBIH yII0B MOpCKOro exa coctasisit Becero 50 T (Komapos, 2002); mpu 3ToM, cys o ohuIHaaIbHbIM
POCCHIICKMM TOKYMEHTaM, €ro nmpomseicen He nmpoBoamics. Ho B moptel Ha Xokkaiigo (Otapy, Bakka-
Hail, MomOeny, Abacupu, Xanacaku, Hemypo) 3a Te e Tpu Mecsilia MOPCKOH €K ITOCTYIHII B KOJTH4e-
cTBe 757 T — MpeBBILICHUE 00LIEro AOMYCTUMOTo yinoBa B 15,1 pas. 3a 9Tu Tpu Mecsia MOPCKOTO ekKa
norasio B Slmonuto Ha 541 mutH ueH (6onee 4,6 miH nout. CIIA). Cpenn mopToB 10 TEHEBOMY 000POTY
«EKOBBIX JOJIAapoB» uaupyeT Hemypo: moctynmio 676 T Ha cymmy 499 mutn nen. Kontpabanga ma
W 10 BO3/1yXY: HampuMep, B adponoptsl I. Turoce (0. Xokkaiia0, roro-socrounee r. Canmnopo) Obuia 10-
craBieHa u3 Poccun 1 T ukpsl Mopckoro exa. CoriacHO yTBEPKACHHUSIM aBTOPOB aHATMTHYECKOM 3a-
MIUCKH, COJICPIKAIIEH 3TH CBEICHHS, «yKa3aHHBIH 00beM MOXKET OBITh IepecCUnTaH Ha 00BEM ChIpLA C
Y4ETOM CpEIHETO IMOKa3aTelNs BbIX0Ja TOTOBOM ImpoayKuuu okoio 10%. CiaenosarensHo, 1 T HKpbI MOIIIa
ObITh mostydeHa u3 10 T coIpuay.

VYike mocie Toro, Kak ObUI MOJATOTOBJICH K MEYaTH 3TOT MaTepHall, MOSBUIOCH COOOIIEHHE, YTO Ha-
KOHEII pelIeH BOIIPOC O HEOMYIIIEHNH HE3aKOHHON claul MOPENpOayKTOB B opTax SAnonnu. Eciu pa-
Hee POCCHICKHE Cyla MOITIM CBOOOIHO 3aXOAMTh B SITOHCKUE MOPTHI, TO TEHEPh KaXKA0€ CYAHO JOJIKHO
MMETb TAMOXXCHHYIO ACKJIapalHio, HOATBEPKAAIONIYIO IPOUCXOXKICHIE HaXOIsIIeHcsl Ha OOpTy mpo-
Iy, He3akoHHBIH MPOMBICEN HeMEUIEHHO OTKIHKHYICs: ¢ 1 anpens 2002 1. He 3a(h)MKCUPOBaHO HU
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OJTHOTO 3axoja B mopT Bakkanali Ha Xokkaiino (Omkaiimmii k CaxajiuHy) CY/I0B ¢ HeJlerajdbHON 1po-
TyKUuew (B TO BpeMs KaK paHbIe X HacYuThiBau 10 30 e AMHUI] B OJHOM MOPTY €xXeaHeBHO). [loutn
OJTHOBPEMEHHO OBUI 3aIlpelieH BBIXOA Ha MIPOMBICEN CYIOB, HE UMEIOIUX 000pYyIOBaHHMS Uil aBTOMa-
TUYECKOH Mepejaun CBEJCHUIN O KOOPAUHATAX U YJIOBaX.

Bce 310, KaK oTpanopTroBasii CpelcTBa MaccoBOW MH(OPMAIIMH, YK€ COKPATHIIO OpaKOHBEPCKHMA
BbUIOB Ha 40%. Ho Ha camoM Jierie pajioBaThCs MOKa OCOOCHHO HEUEeMY: MPECEUYCH TOIBKO CaMblid IIPO-
CTOH 1O TaHHOM BhIIIE KiacCUPHUKAIIMK CITOCOO OPaKoHbEPCTBA, JiBa APYTHX OCTAIHMCh. M 9TO monTBep-
JKJaeT aBryCTOBCKHI HoMmep razersl «CoBepiieHHo cexpeTHo» (Ne 7, 2002), rae npuBoasTCs JaHHbBIE O
ToM, uto ¢ 1 anpens mo 17 mast 2002 r. Tonbko B TopThl XaHacaku 1 Kycupo Ha Xokkaiino Obl1o 10cTaB-
neno 1900 T mopckoro exa (mpu OAY 1006 T).

Jo Tex nop, nmoka OpakOHLEPCTBO KOMY-TO BBITOJTHO, PhIOaKu-HeopMaibl OyayT HCKaTh BCE HOBBIE U
HOBBIE CIIOCOOBI TIEPENPaBKU HE3aKOHHO TOOBITHIX MOPETIPOLYKTOB B CONpe/ieNIbHbIe cTpaHbl. Hackoibko
cepbe3Ha CUTyalys B JAILHEBOCTOYHOM PErHoHe, CBUICTENBCTBYET, HApuMep, HenaBHui (maii 2002 1)
TEepPOPUCTHUYECKUI aKT B OTHOIIEHUH HadasibHKKa FOxHO-CaxanuHckoro TepputopuaibHoro otaena TOPY
@IIC Poccun renepan-maiiopa B.M. ['amoBa, mpuHUMaBIIero HemocpeACTBEHHOE yyacTue B 0opb0e ¢
OpaKOHBEPCTBOM — B TOM YHCIIE U C OPaKOHBEPCTBOM Ha TPOMBICIIE MOPCKOTO €XKa.

Cyns no BceMy, TaHHBII MaTepran UMEeT yKe CKOpee HCTOPUYECKOE, UEM MPaKTHUYECKoe 3Haye-
Hue. VMcronb3ys MeXaHNn3M COBMECTHBIX NMPEANPUATHH U YETKO OTIaKEHHBINH POCCUICKO-SITIOHCKNIN He-
JieTaJIbHBINA OM3HEC, B KOTOPBIH BTSHYTHI M KOHTPOJIHUPYIOLIME OpraHbl 00enX CTpaH, OpakoHbEPhI HAYYH-
JIMCh IOPUINYECKH BBIBOAUTH HE3AKOHHO J0OBITYIO MPOAYKIUIO H3-110] KOHTPOJISI HHCIIEKTOPOB YKe B
MOMEHT IToJ/beMa yJoBa Ha 00pT. [loaToMy BriosHE BEPOSTHO, YTO MOPCKOTo exa Ha FOxHbIx Kypumax
1 CaxaJmHe KJIeT Ta e y4acTb, YTO U JaJIbHEBOCTOYHOI'O TPEMaHTa, HE3aKOHHBIN BBIJIOB KOTOPOT'O MPOCTO
MOJIONIET K €CTECTBEHHOMY KOHILY, JOCTHTHYB ITOpOTa dKOHOMHYECKOH 3(p(PeKTHBHOCTH AaxKe B aKBATO-
pusix /1anbHEBOCTOYHOTO MOPCKOIO 3alI0BETHUKA.

Kpome Toro, He CTOUT 3a0BIBaTh, YTO B PETHOHE €CTh €IIe M OBICTPO Pa3BUBAIOLINICS BHY TPEHHHM
PBIHOK OpaKOHBbEPCKUX MOPENpOAYKTOB. [1o CBOMM MOTPEOHOCTSIM B HEAAJIEKOM BPEMEHU OH MOYKET
CTaTh BECbMa MPUTATATEIbHBIM.

6.2. Bocipon3Bo/cTBO MPOMBICI0BOr0 3amaca

6.2.1. IpyHIHMNBI BOCTIPOM3BO/ACTBA
6.2.1.1. Coxpanenue zenoghonoa

OcCHOBHbBIE IPHYMHBI U3MEHEHHUH KauecTBa reHO(OHIa KPOIOTCS B €CTECTBEHHBIX X BHOCHUMBIX B CPEIY
AHTPOIOTEHHBIX 3arPA3HEHUSIX, PACCMATPUBAEMBIX B ITMPOKOM CMBICIIC U BKIIOYAIOIIUX (PU3NYECKHE,
XUMHAYECKHe U OHOoJorHyeckue cocrapistomue. Kpome Toro, BakeH (hakTop HEpa3yMHO BEAYIICTOCS
IPOMBICIIA, BEIOWBAIOIIETO, KaK MPaBUIIO, HAanOoJIee CUIIBHBIX M MPOAYKTUBHBIX MTpou3BoauTenei. M3-
MEHEHUS B TeHO(POH/Ie MOTYT TaK)K€ BOSHUKHYTH Ha dTare UCKYCCTBEHHOTO Pa3BEACHUS 3a CUET YIHe-
TEHHSI )KUBOTHBIX B Pe3yJIbTaTe ATUTEIHHOTO HApyIeHMs] BOAHOTO OOMEHa MM Pa3BUTHS Mapa3uroda-
YHBI ¥ 3TTH300THH.

Haubonpmme Hagexxapl Ha cOXpaHeHHE reHO(OH 1A NCCIICA0BATEIH CBI3BIBAIOT ¢ KPUOKOHCEPBa-
LUEH MOJIOBBIX MPOAYKTOB M IMIMHOK. OJJHOBPEMEHHO BeLyTCs paOOTHI 10 HCCIIEOBAHUIO CHUKCHUS
BO3ICUCTBHSI IPecca 3arpsi3HEHUI Ha TCHETUYECKYIO CTPYKTYPY JUKHUX MOMY/ISIIUN U CaMUX KyJIBTHBH-
PYEMBIX 00OBEKTOB, OJJHAKO MOCIEIHHE MEPbI OTPaHIUUEHBI [TOKA BBISIBIICHUEM ITAaTOTCHOB U PETYISATOPOB
TEHETHYECKOH OCHOBBI OPraHU3MOB, CO3/1aHUEM TeHETHYECKIX OaHKOB KaK IUKUX, TAK U KyJbTUBUPYE-
MBIX )KUBOTHBIX ([lymikuna, 1996).

Teopueit 1 TpaKTUKON KPHOKOHCEPBALIUK 3aHUMaeTCst Kpuoouosorust. Celiuac KpHOKOHCEpBALUS 3a-
POJBILIEBBIX KIETOK U SMOPHOHOB — OJHO U3 MEPCHEKTUBHBIX HANPaBICHUH COXpaHEHHs TeHO(POHa
KaK IPOMBICIIOBBIX, TaK U PEIKHX (HCUYE3al0IINX ) BUJOB )KUBOTHBIX M PACTECHUH (IOCeHee HEOOXOIH-
MO U151 COXpaHEHUsl B ipupoae dnopasznoodpasust). Crnocod coxpaneHus reHo(OoH/1a ITOCPEACTBOM CO-
30aHMs HU3KOTEMIIEPATYPHBIX TeHETHYECKUX KOJUICKLUH (KpHOOAHKOB) MO3BOJISIET 32 CUET UCTIONIB30Ba-
HUSI METO/Ia ITyOOKOTO 3aMOPAKUBAHHUS TTOJIOBBIX MPOLYKTOB ACCITKH JIET COXPAHSITh T€HETHUCCKUI
MarepHal U 3aTeM UCII0JIb30BaTh €ro AJIsl OIUIOA0TBOpeHus. [IpobnemMa KpHOKOHCEpBalK TPUBJICKAET
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BHUMaHHUE POCCUHCKUX U 3apyOEKHBIX CIICIATIICTOB KaK MTPH BBIMOIHEHUH (pyHIaMEHTAIBHBIX HCCIIe-
JIOBaHUH, TaK M JUIsl IPaKTUYECKOTO MCIIOIB30BAHUS 3aMOPOKEHHOTO SMOPHOHAIBHOTO MaTepuaia B
MEAMIINHE, CEIbCKOM X03HCTBE U MAPUKYIIBTYpE.

OpnHako npu padoTe ¢ TOJIOBBIMU MPOAYKTAMH MOPCKOTO €Xa 0Ka3aJoCh, UTO €CIU CIiepMa U 3apo-
JIBIIIN €T0, HAaYWHAs! CO CTaIUi MOPYJIBI-OJacTyJIbl, BEIICPKUBAIOT HU3KOTEMIIEpaTypHOE 3aMOPaK1Ba-
HUE B IPUCYTCTBUU KPHOTIPOTEKTOPOB O3 3HAYMTENBbHOW TOTEPH KU3HECIOCOOHOCTH, TO SIMLIEKIETKU U
3UTOTHI 3aMOPO3UTH B KHJIKOM a30Te TIOKa HE ylaeTcs. B OMbITHI M0 3aMOpa)KUBaHUIO OTOMpAIH dMO-
puoHBI S. intermedius Ha cTauu CpellHEN OIaCTYIIbI, MO3HEH racTPYJIbI, IPU3MBI U PAHHETO TUTyTeyCca
(FaxoBa u ap., 1988). [loys xH3HECTIOCOOHBIX 3apOJIbIIICH MOCIe OTTauBaHus Oblja OYEHb Malia
(Naidenko et al., 1991). TpeGoBasicsi moad0p CreHaIbHOr0 KPHONPOTEKTOPA, KOTOPBIiA JOJIKEH ObLI ObITh
HETOKCHYHBIM, XOPOIIO PACTBOPUMBIM B BoJie, 3 (PEeKTUBHO CHMKATh KOJTUYECTBO BHIMOPAKHBAEMOMN
BOJIBI, IPEJOTBPALIATh KPUCTAILTM3AIMIO U MOICPKUBATh B PACTBOPEHHOM COCTOSIHUH COJIM U OCITIKU
(Onuunosa, 2001).

Hcnonp3oBanue B kKauecTBe TakoBoro aumeruicyinbpokcnaa (JJMCO) — nanbonee pacnpocrtpa-
HEHHOTO KPHOIMPOTEKTOPA C SIPKO BbIPaKEHHBIMHU KPHUO3AIIUTHBIMY CBOMCTBAMH JJISl pa3IMYHBIX COMa-
TUYECKUX U MOJIOBBIX KJIETOK — 3/IeCh HE MoMoIvI0. beuio BeisicHeHo, uTo JIMCO Henb3s UCcToNb30BaTh
MIPY 3aMOPAKMBAHNU AULEKIETOK MOPCKHX €XEH, TOCKOIBbKY caM OH BBI3bIBAET pPa3IMUHbIE HAPYILICHUS
BHEIIHETO CJI0Sl HIUTOIUIa3Mbl. BO3MOKHO, IMEHHO TTOATOMY (DYHKLIMOHAIBHO OoJiee 3penbie U MeTabo-
JIMYECKU aKTHBHBIEC 3apOABIIIN MO3IHUX CTAIHH Pa3BUTHS MOPCKOTO exa (0JacTymbl — IUTYTEeyChl) He
noBpexaarorcs npu Aeictsun JIMCO u BeIAEPKUBAIOT 3aMOpaKMBaHUE B AKHUAKOM a30Te (MexKeBUKH-
Ha u ap., 1995; Ogunnosa, 2001).

Cy1iecTBeHHOE yaydllleHHe pe3yIbTaToB yAaloCch MOJYUNUTh 3a CUET UCIIOJIb30BAHMS B KaueCTBE
KPHUOKOHCEPBAHTA MMTMEHTA MOPCKOT'0 €Xa 3XMHOXpoMa A. DKCIIEpUMEHTHI, COBMECTHO BBITOJIHSABILIH-
ecst corpyaaukamu MuactutyTa 6nonorun mopst (MBM) n TuxookeaHCKOTO HHCTUTYyTa OMOOpraHnvec-
kot xumun (TUBOX) IBO PAH, nokasaiu, 4to npeaBapuTeabHOE BBEJCHUE SXUHOXpOMa A B KyJIBTY-
py IMUUHOK M. nudus 10 Hayasia 3aMOpakKuBaHMsI 00eCIIeunBaeT OOJBIIYIO UX BEDKUBAEMOCTD ITOCIIE
OoTTanBaHus. bblIO MOKa3aHO, YTO JTMYMHKU MOPCKOTO €Ka B IPUCYTCTBUU SXMHOXpOMa A Ha CTausAX
MO3/IHEH racTpyJIbl U paHHETO IUTyTEyca IEPEHOCAT MIPOLETYPY 3aMOPaKUBAHUSA-OTTAaUBAHNS JTyIlE, UEM
Ha cTaguu OnacTynsl U mpu3Mbl. OKa3ajaock, YTO 3XUHOXPOM A OKa3bIBaeT KOMILJIEKCHOE MTO3UTHBHOE
JeficTBUE Ha BBDKMBAEMOCTh JTHYMHOK OJIaroAapsi 3allyTe JIMIUI0B KICTOUYHBIX MEMOpaH B Ipolecce
KPUOKOHCEPBALMHU U OaKTepUIMIHBIM CBOMCTBaM. BBIIO Takke CAENaHO MPEAINOI0KEHHE O TOM, YTO
MIOBBIILICHNE YPOBHS SHJOTEHHOT0 3XHHOXPOMa A CLIOCOOCTBYET YCHIICHHIO PEapaliliOHHBIX POLIECCOB
B KJIETKaX JINYMHOK MOPCKOTO €ka M BOCCTAHOBJIEHUIO MOBPEXKIECHHBIX B XO/I€ 3aMOpa’KNBaHUSA-OTTaU-
BaHus Ki1eTouHbIX cTpyKTyp (Koltsova et al., 1981; Haiinenko, Konbsrosa, 1998).

OcHoOBHBIE Pa0OTHI B 3TOM HaIPaBJICHUH TOILLIH 10 ITyTH IMEHHO KPUOKOHCEPBAIIMH 3apOAbIILICH HIH
JIMYMHOK Ha Pa3HbIX cTaausaX pa3Butus. [locnennne, kak 0kazaaoch, HE TOJIBKO JTy4YIlle IEPEHOCAT KPHO-
KOHCEPBAIMIO, HO M HECyT 0oJiee MOIHYI0 FTeHeTHIECKY 10 HHpopManmio. B pesynsrare 3Tux padoT, npo-
BOJMBILUXCS y Hac B cTpaHe ¢ 1986 1. mo nporpamme «HuzkoremneparypHblil reHeTHUECKUI OaHK IPo-
MBICJIOBBIX M PEAKUX BUIOB PHIO 1 OE€CIIO3BOHOUHBIXY», OBLIN pa3padoTaHbl METOABI KPHOKOHCEPBALIUN
JMYMHOK MOPCKHX €KeH U APYTrUX BUA0B O€CIIO3BOHOYHBIX. 3aJI0’KEHHbIE B KpHoOaHk MHcTuTyTa OMO-
¢uzuku kinerku PAH (1. [TymmHo MoCKOBCKO# 00J1.) TMYMHKH 1alTbHEBOCTOYHBIX MOPCKUX €3Kel coxpa-
HSIIOTCS yKe 0K0J10 20 JIeT, MpuyeM nocie oTTauBaHus 0kojo 90% 13 HUX BOCCTaHABINBAIOT CBOU (DyH-
KLIMOHaJbHBIE cBoMcTBa. [1o MeTonuke, paspadorannoit B UBM JIBO PAH (1. BnagusocTok), mocine
KyJIBTUBHPOBAHUS KDHOKOHCEPBUPOBAHHBIX JIMUMHOK yrKe ObIIIH MOy 4eHbI B3pOCIIble 0COOM MOPCKHUX €3Kel
Y TIOKa3aHO, YTO JINYMHKH BTOPOTO MOKOJICHUS Pa3BUBAIOTCA 0€3 OTKIOHEHHSI OT HOPMBI (AHAHBEB H IIp.,
1997).

6.2.1.2. llIpunyunvt mapuKkynomypol
[Toxg MapukynbTypoil (CHHOHMMBI: aKBaKyJbTypa, MOPCKas aKBaKyJIbTypa) OOBIYHO IMOHHMA-
10T BEIpAIMBaHHE MOPCKUX THAPOOHOHTOB C IEJIBI0 BOCIIPOM3BOJICTBA 3amaca. JTO MOHITHE BKIIFOYa-
eT: 1) KynTbTUBUPOBAHKE PACTEHH HITH )KUBOTHBIX B IIPECHOM, COJIOHOBATOM MJT MOPCKOM BOJIE, BKJTFOUA-
IOIIEE UX UCKYCCTBEHHOE BOCIIPOM3BO/ICTBO M TOBAPHOE BBIPAIMBAHKE; 2 ) MPOMBIIICHHOE BHIPAIIINBA-
HUE TUIPOOUOHTOB IO OTPEICTICHHON TEXHOIOTMUYECKOM CXeMe C TOJTHBIM KOHTPOJIEM HaJl BCEMH OCHOB-

116



I'maBa 6. [IpombIcen 1 BOCTIPOM3BOACTBO IPOMBICIIOBOTO 3armaca

HBIMHU 3BE€HBSIMU ITpoliecca; 3) X035 IcTBOBaHUE Ha BOJIOEMAX C LIEJIbI0 MOBBIIIEHNS UX TPOAYKTUBHOCTH
(aHanmormYHOE CEIHCKOMY XO3SICTBY Ha cyiie). Takum 00pa3oM, MapHuKyJIbTypa B ITUPOKOM CMbICIIE —
9TO aKTHBHOE BMEIIATENILCTBO B yIpaBlieHHE OMOJIOTHYECKHMHU MPOIlecCaMu B MOPCKOH cpelie, BKITIO-
yaroniee pasHooOpa3Hbie (POPMbI OMOIOTHUSCKON MEIMOPALINY, aKKIMMATU3allUU U TPAHCIUIAHTAIlUN
MPOMBICTIOBBIX M KOPMOBBIX OPTaHU3MOB, CO3/IaHHE HOBBIX THOPUAHBIX (OPM, YMEHBIIEHUE C UCIIOIB30-
BaHUEM TEXHHUYECKUX U OMOJIOIrMYECKUX METO/I0B KOIMYECTBA BPEIHBIX JKUBOTHBIX U JP.

B MapukynsType onpeennirch ABa OCHOBHBIX MOX0/a: MHOTOIIENIEBOE UCIIOJIb30BaHUE U cTpaTe-
TUS «pacdJICHEHUs», T. €. CO3/1aHNe MOHOKYJIBTYPHBIX XO35HCTB. B mepBoM cirydae MbI nMeeM JIeo ¢
cuTyalnueu, 6osee MpuoOINKAIOIICHCS K eCTECTBEHHON cpejie, BO BTOPOM — CpeJie ¢ UCKYCCTBEHHO
MOJIZIEP’KUBAEMBIM BHUJIOM, JAIOIIUM MaKCUMaJIbHBIN 1oxoA. K TakoMy pa3aeneHunio B KOHIE KOHIIOB
OPULIIO HAa3eMHOE CENbCKOEe X034icTBO. LleHa ero — HeoOX0AMMOCTh UCIIOIb30BaHUS TIECTUIU/IOB,
MHCEKTUIHM0B, QYHTUIIUIOB | IP. IS 3alUThI KYJbTYPHBIX PACTEHUH OT COPHSKOB, BPEIUTENCH, BUPY-
COB M MUKPOOPTaHU3MOB, a TAK)KE€ MACCOBBIX BaKIIMHALMHI AJIs TPEIOTBPAILEHHUS AITM300THH KUBOTHBIX.

MOXHO BBIJIEINUTH TP OCHOBHBIX THUIIA BOJHBIX CHUCTEM JUISI MAPUKYJIBTYPBI: OTKPBITHIE, 3aMKHY-
ThI€ U MOJTY3aMKHYTbIE. B OTKPBITHIX cHCTEMax MPOAYKLHIO MOJy4aloT B €CTECTBEHHOM BOJIOEME, U
BMEIIATEIbCTBO YEJIOBEKAa B OCHOBHOM HJIET 110 JINHUU MOBBIIIEHUS €T0 MPOAYKTUBHOCTH. B momy3am-
KHYTBIX CUCTEMaXx BoJia U3 IPUPOJHOTO BOI0OEMA ITOCTYTAET B CUCTEMY ITOCTIe TIPEABAPUTEIHLHON 00pa-
00TKH (1M Oe3 TaKOBOW) M MOCTe MPOXOXKACHHUS Yepe3 CHCTEMY BO3BpalaeTcs B BogoeM. B 3amkHy-
TYI0 CUCTEMY BOJIa MO/IAETCs OIMH pa3 U Jlajiee He 3aMEHSETCsl MM 3aMEHSETCs Yepe3 3HaUUTeIbHbIe
MIPOMEXYTKH BpEMEHHU. 37€Ch PEUb YK€ HJIET O BOZMOKHOCTH PEeaTU3alliu MTOJIHOTO [IUKJIA — OT JIMYHU-
HOYHOM cTaauu 10 noixydeHus npoaykuun (Jlesun, Kopookos, 1998).

[TockonbKy M JleragbHbIi, U HEJETaJIbHBIA POMBICIIBI MOPCKOTO €Ka MOBCEMECTHO CHHIKAIOT €ro 3a-
ackl, TpeOYIOTCS aIbTEPHATUBHBIC MEPBI KakK It 00ecieueH sl PIHKA, TaK U ISl HOAJIEPKKU IPUPOJI-
HBIX TOMYJISIIMN A TUX KUBOTHBIX. BBHY BayKHOCTH IPOOJIEeMBI MAPHUKYJIBTYpa MOPCKHX €KEH MOCTENeH-
HO CTaHOBUTCS CIIELNATU3UPOBAHHON OTPAcIblo, PaCCMaTPUBAIOIIEHCS ceifuac He TOJBKO KaK ajbTep-
HaTHUBa IIPOMBICITY, HO U KaK JIOTOJIHEHHE K HeMy. J{J1s1 HICKyCCTBEHHOTO KyJIbTHUBHPOBaHHU MOPCKUX €Xel
y’Ke €CTh U COOCTBEHHOE HAa3BaHNE — SXMHUKYJBTYpa (B OTIIMYHE OT MAPUKYJIBTYPbI HTIIOKOKHUX BOOO-
1I1€ — AXUHOKYJIBTYPBI).

[lepBoii cTpaHoOl, HaYaBIIEH 3aHUMATHCS YBEINYCHUEM YHCIEHHOCTH MOPCKHUX exel, Obuta Smo-
Hust. [IpuMenHsieMble METOIBI BKIIOYAIOT YIyUIIEHUE CPeabl OOUTaHHS (B T. 4. CTPOUTEIBCTBO UCKYC-
CTBEHHBIX pU(OB), CO3AaHIE CUCTEMbI HCKYCCTBEHHOTO IIUTaHUS, IepeMelIeHre oy siuuii B 0osee mpo-
JOYKTUBHBIE pallOHBI M CTPOUTEIHCTBO HHKYOAIIMOHHBIX YCTPOMCTB, POy IUPYIOIIMX MUJUTMOHBI MOJIO-
I B T0Jl, KOTOPYIO 3aTe€M MEPeHOCsT B Mope. Takue ycTpoiicTBa MOTYT OBITh PELICHHEM 3a/1a4 BOC-
IIPOM3BOJICTBA MTPU MOAXOISIIMX TeorpapUIeCKUX YCIOBHAX, HAIPUMED IIPU HAIMYUH JOCTaTOYHO KPYII-
HBIX IPUIMBHO-OTIMBHBIX BaHH, JAIOIIMX JOCTATOYHYIO 3alIUTYy OcaxaaeMoi Monoau. Mcnonp3oBanue
IIPU 3TOM TOAXOISLINX HCKYCCTBEHHBIX KOPMOB JAa€T BO3MOKHOCTD JTOOUTHCS YBEIMUYCHHS pa3Mepa
roHas. Takum 00pazoM, 0COOEHHOCTH OMOIOTHH MOPCKOTO €XKa MPUMEHHUTEIBHO K TOBAPHON MapUKYJIb-
Type MO3BOJISIOT TOBOPUTH HE TOJIBKO 00 YBEIMYCHUN YUCICHHOCTH, HO U CTENICHH Pa3BUTHUS TOHA.

[ToBbIIeHus1 ypoBHsI JOOBIYM MOPCKUX €KEH MOXKHO JOCTUYb 3a CUET YAyUIIEHHs cpeabl oOuTa-
HUS, IyTEM UX pa3BeJICHUs WM TpaHCIUIaHTalMU. Pa3BeseHne BKIIOUAET UCKYCCTBEHHOE MOTyUeHUe
MOJIOJIH, BBIMYCK €€ B MOPE JJIsl HaryJla U yBEJIMUEHUsI YUCIIEHHOCTH €CTECTBEHHOTO IMOMOJHEHUS WIH B
HCKYCCTBEHHYIO (MOAM(UIMPOBAHHYIO) Cpey I KOHTPOIUPYEMOro AopamnBanus. st o6o3HaueHus
Ipolecca Haryjia MOJIOAU B €CTECTBEHHOH cpele B 3apyOeKHOH JuTeparype 0ObIYHO MCIOIb3YeTCs
TEPMUH «paHUYUpOBaHue» (0T aHII. ranch — (epMepcTBO, CKOTOBOJCTBO), HO B HAaIlIeH JTUTEPATYPE MO
9THM TEPMUHOM OOBIYHO MMOHMMAETCS BbIpAIIMBAHHE PHIObI B TPECHOBOAHBIX BOJIOEMAX.

Camo0 paHUMpPOBAaHHE MOJKET BECTHCh B HECKOJIBKMX BapHaHTaX, OTIMYAIOMINXCS MaciuTadamMu orpa-
HUYEHUS PACIIPOCTPAaHEHH )KUBOTHBIX M BO3JEIICTBUS YelloBeKa Ha cpey. B cBoro ouepesib, MOBBIIEHNE
MIPOM3BOACTBA UKPHI MOXKET JIOCTUraThCsl KaK MEPecesIieHueM eXel U3 cpelbl OOUTaHUs C HU3KUM TeM-
IIOM pOCTa Macchl TeJla ¥ roHaj| B OoJiee OoraTble MUILIEH paiflOHBI, TAaK U IEPEBOJOM MX Ha UCKYCCTBEH-
HYI0 IOJKOPMKY. bosee Toro, B3pocible MOPCKHE €K1 MOTYT TaK)Ke MepeCakuBaThCs B PaliOHBI C MOJIXO0-
JSIIIMHY yCIIOBUSIMU, TZI€ UX paHee MPAKTUYECKH He ObLI0. DTO YK€ OTHOCHUTCS K TEXHOJIOTHSAM TPaHC-
IUTAaHTALUH, [TOCJIE OCYILECTBIICHUS IIEPBOTO Tara KOTOPOH peyb, MPAKTUUECKH, CHOBA HJIET O BApHAHTaxX
panunpoBanus. [Ipuuem, noaxosiye yciuoBus MOTYT ObITh CO3/1aHbl HCKYCCTBEHHO.
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Bce ot nepecekaromuecst B3aMMOIOONHSIOMINE APYT ApyTa TEXHOIOTUH U 00BETUHSIOTCS Tep-
MHUHOM «MapuKyJabTypay». [locnequsist crana celiyac akTHBHO Pa3BUBAIOLIEHCS 00IaCThIO ACATEILHOC-
TH. KOHEuHBIM 11aroM B ynpaBJieHUH OTYYEHUEM MPOIYKIIMA MOPCKHX €XKel MPUHIMITHAIEHO MOXKET
CTaTh TOJIHASI HE3aBUCHMOCTh OT €CTECTBEHHBIX PECYPCOB, KOT/Ia KOHTPOJIUPYIOTCS BCE KU3HEHHBIE
LUKJIBI )KUBOTHOTO B KyJIBType — OT HepecTa A0 pa3sutus ronaj (Grosjean, 2001). Oqnako MeTono510-
TS TaHHOTO HarpaBlieHHUsI MAPUKYJIBTYPBI, C OTHOM CTOPOHBI, €llIe He TOBEJeHA 10 KOMMEPUYECKOTO HC-
MIOJI30BAHUS, & C IPYTOM, HE MOATBEPKICHA IKOHOMUUYeCKUMH pacdeTamu (Imamura, 1999).

6.2.1.3. Ynyuwenue cpeodvt ooumanusn

MeTozs! ynydileHUs! YCIOBUA OOUTAaHUS MOPCKUX €XKel BKIIIOYAaloT yCTpaHEHUE NCTOYHUKOB 3a-
IpsIBHEHMSI MOPCKOH cpeabl, GopMupoBaHue MHIEBOH 0a3bl, MoaU(UKaNUIO cyOcTpara u ruapodusu-
YECKHX YCIIOBUH, yCTpaHEHHE WM KOHTPOJIb XUITHUKOB. [1o1 ycTpaHeHreM HCTOUHMKOB 3arpsi3HEHUs 01
pa3yMeBaroTCs OTBOJ] MPOMBIIIICHHBIX U OBITOBBIX CTOKOB 32 MPE/AEibl 30HBI BO3ICHCTBHS HA Y4aCTKU
OyayIiel MapuKyJIbTyphl, yCTAHOBKA 3aIMTHBIX CAHUTAPHBIX PU(OB HA IMyTH PACIIPOCTPAHEHUS BBIOPO-
COB, IPUMEHEHNE MEP YNPABIEHHS €CTECTBEHHBIM TPAHCIIOPTOM HaHOCOB.

Berie Obimi chopMyIIMpOBaHBI YCIOBHS, ONMPEACISIONINE BO3MOKHOCT (Q(EKTHBHOTO POCTa MO-
7011 exxell. B 00MbI110ii cTeneHn UX BHIMOJIHEHHE 00ecieurnBaeT U BOCIPOM3BOICTBO Bogopociei. [To-
3TOMY LIEJIb IPOrpaMM YIYUIIEHHS CPEAbl OOBIYHO COCTOUT B TOM, YTOOBI PaCIIMPHUTh 00JacTH 00UTa-
HUS OJHOBPEMEHHO U MOPCKUX €XKel, M MUIIEBBIX Bogopociei (Morikawa, 1999). [lns aToro npumens-
10T METO/IbI U3MEHEHHS CTPYKTYPHI IPYHTa Ha OoJsiee MOAXOAALIYIO IS €Kel M BOJOPOCIIEH, a TaKkKe
3alIUTHl YYACTKOB MMOOEPEXkKbs OT MPSIMOTO BO3ACHCTBHSI BOJTH M OTPaHUYEHUS TPAHCIIOPTa HAHOCOB.

B Slnonuu, HanpuMep, MHOTHE PhIOAIKKE KOOTIEPATHBBI MPUBIIEKAIOTCS K YYaCTHIO B COOTBETCTBY-
IOLIMX MpOoeKTax. B pailoHax ¢ MIOCKUM MOABOJHBIM JaHIIIa()TOM IPOCTOe J0OaBIeHHE BaTyHOB MO-
3BOJISIET UM YBEJIMYHUTH YPOXKAHHOCTH MHOTUX MOPCKUX BUAOB. SBISISICH CyOCTpaTOM AJISl pa3BUTHUS
BOJIOPOCTIEH, KaMHU 00€CIeunBalOT KaK MUILY, TaK U YOeXKHILE MOPCKUM exaM. HekoTopbie pailoHbI
MPUCIOCA0IUBAIOTCS CHEIUATIBHO ISl MOJIOJH, TOTAA KaK MPUMBIKAIOIINE — JUIS B3pOCIBIX 0OUTaTe-
Jieit, uTo o0ecriedYrBaeT BCEM COOTBETCTBYIOIINE YCIOBUS pa3BUTHA. PailoHBI METKOBOIMIA, HAITPUMED,
MOKPBIBAIOTCS IPHUBJIEKAIOLICH MOJIOAb Tanbkoid. Bo MHOKeCTBe mpedekTyp AJisl yIydlIeHHUs CPeabl
oOuTanus u obecreyeHus OOIBIIOr0 KOMUYECTBA YOSKHUIIL HCIIOIB3YIOTCS IPOCThIE HAOPOCKH U3 KAMHS
W/WIIN KPYyIHBIX OCTOHHBIX O0KOB (Agatsuma, 1991). Ho kxpome 3Toro kooneparuBHble 00beJMHEHUS
PBHIOAKOB BO MHOTHX pallOHaX CTPOST U JOCTATOYHO CIIOXKHBIE HcKyccTBeHHbIe pudbl (Ramachandran,
Terushige, 1991).

Bornee 200 ner SMOHLBI TPUMEHSIOT Takue pUQBbI, M03BoIsIONIKE Ooee 3PPEKTUBHO UCIIOIb30BaTh
BOJIHOE MPOCTPAHCTBO 32 CUET KOHIIEHTPALIMK OPraHU3MOB, UX 00Jiee PalliOHaIbHOTO pa3MEIICHHMS, 3a1llH-
TBI OT XMIIHUKOB. Kpome Toro, B coueTaHny ¢ BOTHO3ALMTHBIME COOPYKEHUSMH UCKYCCTBEHHBIE PUQBI
JIAI0T BO3MOXKHOCTB CO3JaBaTh 3alIMIIEHHbIC OT NPUPOIHBIX KATAKJIN3MOB (PEpPMBI Y OTKPBITHIX OEpEeroB.
AKBaTopHH ¢ UCKyCCTBEHHBIMH pH(aMH 3aHUMAIOT B SIMOHCKUX MPUOPEKHBIX Boaax okono 10% ot 00-
mie# mormaan. O0beM BBIIOMHIEMBIX padOT O4YeHb BEJIMK: TOIBKO B rieproz ¢ 1976 mo 1984 rr. Ha paboTbl
10 COOPY>KEHHUIO UCKYCCTBEHHBIX pH(OB 31ech ObLI0 BhIAeneHo Oonee 4 mupa gomt. CLIA (Vick, 1984).

He orcraer ot Slnonuu B 3ToM otHoteHnn u FOsxHas Kopes, re ¢ 1971 1. 6110 ycTaHOBIEHO 7,6 KM?
MCKYCCTBEHHBIX PU(OB. ITO TIaBHBIM 00pa30M KpyMHbBIC OETOHHBIE CTPYKTYPBI, COCTaBICHHBIC U3
Mozyrieit 06beMoM 8 M? KaxIbIil. Pl ycTaHaBIMBAIKCh HA BCEX MOOEPEKBSIX, 0COOCHHO Ha BOCTOY-
HBIX 1 I0KHBIX. C 1990 1. uckyccTBeHHBIE pU(BI HCTIOIB3YIOTCS sl 000PYAOBaHKS MEJIKOBOIHBIX (10
10 M m1yOHMHOI) y4acTKOB, IpEeAHA3HAYEHHBIX ISl XaIMOTHCOB, BOAOPOCIEei U MOpckux exeil. K coxa-
JICHNIO, HeCMOTPS Ha 30-JICTHIOIO HCTOPHIO STOTO MPEANPHUATHS, 3PPEKT BO3ICHCTBUS HAa TPUOPEIKHBIN
MIPOMBICEI ¥ SKOCUCTEMBI elIe He ObLT JeTajJbHO MPOaHAIN3UPOBAH.

B Poccun mo nporpammamM coXpaHeHHs 3al1acOB TAK)KE BEIyTCs paOOTHI IO CO3AaHUIO0 HCKYCCT-
BEHHBIX PU(OB, HO HOCSAT OHM MOKA B OCHOBHOM HCCIJIEJIOBATENbCKHUN XapakTep. O0o0uienne onbita
ucnonb3oBanus pudos B [IpuMopbe mokasano, 4To yCTaHABIMBABILUECS B I0KHOHM 4acTH AMYpPCKOTO
3aJIMBa KOHCTPYKLUH, BHIIIOJTHEHHBIE U3 OTPA00TABILINX CBOW CPOK aBTOIIOKPBIIIEK, JEHCTBUTEIBHO Ae-
MOHCTPHPOBAJIX BBICOKHE PE3YNIBTAThI 110 YBEIMUYECHHUIO IO €CTECTBEHHBIX HEPECTUIINII U TBEP-
IbIx cyoctparoB (SIBHOB, 1990). IIpaBna, HacTopaxuBaeT TOT (aKT, YTO B yKa3aHHOH paboTe OTCYyT-
CTBYIOT CBEJICHUSI O MOPCKUX exax. [locieanee MoxeT ObITh CBA3aHO KaK ¢ HEOCTATOYHOW YHCTOTON
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JUTSL XUHUKYJIBTYPBI BOJ] JJaK€ B ATON 4acTH 3ajMBa, TaK U ()aKTOPOM BBIJICJICHUS B CPELy XapakTep-
HBIX JIJIs1 HeMTUIIIEBBIX PE3UH JUTHOKAPOAMaTOB, SBIISIONIMXCS (YHTUIIUIaMHU, U30MPATEIILHO BIIHSIOIIH-
MU Ha 3apO/IbIIIN pa3HbIX BUI0B. Bo3aMOXkHO, TpopoyeckuM okasanoch npeaynpexaenue K.M. Xaitno-
Ba 0 TOM, YTO MAacCOBOE 3aTOIJICHHE aBTOMOKPHIIIEK MOYKET BOWTH B MIPOTUBOPEUNE C 3aJjadaMH oXpa-
HBI Mops (XaitnoB u ap., 1987).

Pemraroniyto sxe posib B pa3BUTHH TEXHUKH MapUKYJIBTYpBl BOOOIIE M SXUHHUKYJIBTYpPBI B YaCTHOCTH
JUISL Halllel CTpaHBbl, 10 BCEH BEPOSTHOCTH, OyIyT UIpaTh HE TOJBKO U HE CTOJIBKO TEXHUYECKHE MPH-
€MbI, HO MpeoOpa3oBaHUe CTPYKTYPHI YIPaBIEHUS OTPAcibio. OMBIT HAIMX BOCTOYHBIX M 3aMaHBIX
coceJiel MOKa3bIBaeT, YTO Mepeada YacTy BIACTHBIX MOJTHOMOYMH B 00JIACTH yNIPaBICHHS PeCypcaMu
KOOTIEpaTUBaM MPUBOIUT K TOMY, YTO KaK TOJILKO PHIOAKH UYBCTBYIOT IPUPOCT JI0X0/1a OT YBEINYCHUS
3araca uX COOCTBEHHBIX MIPOMBICJIOBBIX YHaCTKOB, OHM HAYUHAIOT aKTUBHO BKJIAABIBATh BPEMA U CPLC/I-
CTBa B OAJICPYKAHHE DTOTO YBEIHUCHHS. Y aMEPUKAHCKUX M POCCUHCKUX PBIOAKOB, KOTOPHIC HE HMEIOT
COOTBETCTBYIOIIMX TPaB, HE BO3HUKAET U MOOYIUTEIBHBIX MOTHBOB AJISl IPUIIOKEHUS! YCUIIHHI B 10100~
HOU TpakTHKe yay4lleHHus cyOcTpara u T. 1.

6.2.2. IllpakTHKa BOCIPOU3BOACTBA
6.2.2.1. Kopma ona mapuxkynomypul

KommMmepueckas MapuKynbTypa €xKeil 3aBUCUT OT HaJUYHS JIETKO JOCTYIMHOTO HEJOPOTOro Kopma.
OMnBIT MOKA3bIBACT, YTO €KU MOTPEOAIOT U XOPOIIO PACTYT HA TPAHYIUPOBAHHBIX KOPMOBBIX CMECSIX
IIPU OTIPE/ICJICHHBIX KOHCUCTEHIINH, pa3mepax u popme rpanyn. [lpu 3tom abcopOust MUTATEIBLHBIX
BEIICCTB U3 KOPMa — COH, 36PHOBBIX, KPEBETOK, MsICa PHIOBI U T. 1., TPUTOTOBJICHHOTO Ha CBSI3YIONIUX
BEIIECTBAX HJIU MTPECCOBAHUEM, OOBIUYHO JIOCTATOYHO BhICOKA. D((HEKTHBHOCTh a0COPOIINHU MHUIIIEBBIX
BEIIECTB, BXO/SAIIUX B KOPM, COCTABJISET MO0 OpranndeckumM BemiecTBamMm — 20—60%, mo Oenky —
61-84%, no yrneBogam — 34—-68% u no munuaam — 42-47%. Korna kpymnHble 0COOU MUTAOTCS Ta-
KHM KOPMOM, OHH HE CYIIIECTBEHHO YBEIIMYUBAIOTCS M0 Pa3Mepy U Macce, HO IPH JUTUTEIILHOM OTPeO-
nenuu (1-3 Mec.) pa3IUYHBIX BUAOB KOPMa KUIICYHBIA M TOHAIHBIA WHACKCHI dKUBOTHBIX IOCTHTAIOT
3KOJIOTMYECKOro MakcuMyma. OCcoOCHHO mpuMedareseH TOT (PAaKT, YTO TaKhe KOpMa CIIOCOOCTBYIOT
JIOCTHKEHHUIO MAaKCUMAJIBHOM NIPOIYKIIMU FOHAJ JaXKe 32 IpeesiaMi PETPOyKTHBHOTO CE30Ha U OBICT-
pomy pocty Mostonu Mopckux exelt (Klinger et al., 1998).

B Poccuu nepBbie ONMBITH IO MPAKTUYECKON OLIEHKE BO3MOKHOCTEH CO3AaHUs CUCTEMBbI HCKYCCT-
BEHHOTO MTUTAHUS 1T MOPCKUX exelt Obutn HayaThl B 1985 1. (JleBun u ap., 1987; Jleun, Haiinenko,
1987). Lluka SKCIIEpUMEHTOB, [TO3BOJIMBILIUX OLEHUTH MTOTPEOIEHNE MOPCKUM €XOoM S. intermedius
pa3iIMyYHBIX BUAOB KOpMa, ObLI MPOBEJICH B akBapraibHON ONBITHOM MOpcKoit 6a3bl B 0. Butsazs (OMb
«Buts3by). Ucnonb3oBanuck Bogopocnu Laminaria cichorioides, L. japonica, Ulva fenestrata,
Ahnfeltia tobu-chiensis, Rhodymenia pertusa, Mopckasi TpaBa Zostera marinda, MATKHE TKaHU MUJIHH
I'pest u pBIOBI, a TaK)KEe CMECh Ha CBSI3YIOIIEM, COCTOSIBILIAS U3 arap-arapa, CyXoro MOJOKa U BOJIbI
(2,5:20:100).

Haubonee MHTEHCMBHO MOPCKHUE €K1 TIOTPEOIISIITN MUHIO, TAMUHAPHIO H arapoBYI0 CMECh, HECKOITBKO
MeJJICHHEee — PBIOY, YIIbBY U aH(ENbINI0, HAMMEHEEe HHTCHCUBHO T0e/1ajachk 30ctepa. PonuMenuro
MOpCKHE €XHU He eNH. L. japonica moenanach MOYTH B JIBa pa3a UHTEHCUBHeE, 4yeM L. cichorioides
(Tabm. 6.2.2.1.1).

Tab6numa 6.2.2.1.1. Crkopocts orpebienus S. intermedius pa3IMYHbIX BUI0B kKopMa, 1021 x ' x cyT.”!

Kopm X+s
Laminaria cichorioides 2,1£1,0
L. japonica 44423
Ulva fenestrata 1,0£0,6
Ahnfeltia tobuchiensis 22
Rhodymenia pertusa HE ITOTpeOIsIn
Zostera marina 0,604
Crenomytilus grayanus 22424
Priba 1,440,8
HckyccTBeHHBIN KOPM 1,8£1,0

119



A.T". baxun, B.I'. Crerranos Mopckue exu cemeiicta Strongylocentrotidae mopeit Poccuu

CKopocTbh MOTPeOIeHUS KOHTPOJIMPOBAJIACH IO BBIJEICHUIO YKCKPEMEHTOB. BBISCHIIIOCH, HApHUMED,
410 (exanuu aHpenbuuu He 00pa3yloT OPOPMIICHHBIX arperaToB U CXOIHBI C M3MEJIBYCHHBIM IHUIIIe-
BBIM MarepuajoM. HeycBOeHHbIE KOMIIOHEHTBI PHIOBI MIPEACTABISIOT OO0 MENKHEe MapUuKU JKeJITO-
BaToro nsera. ®exanuu, BeLACIIEMbIC TIOCIIE TOSTAaHUS MUIUH, HE 00pa3yroT arperaToB, HO UMEIOT Xa-
paKkTepHyI0 TeMHO-OypyIo oKpackKy. Tunuunbie o)opMIIEHHBIE SKCKPEMEHTHI S. intermedius BbIIENS-
0T TI0CJIE KOPMJICHUS! YIIbBOH (CBETII0-3€JICHbIE), arapoBOil CMEChIO (OelIbie), TaMUHAPHUEH U 30CTEpOi
(3eneHble pa3HOTro OTTEHKA). BpeMst oT Hauana KOpMIICHHUS! pa3HBIMU TUIIAMH TTUIIH 10 BhIACIEHUS (e-
KaJIuil 3HAYUTENILHO Bapbupyer (Tadm. 6.2.2.1.2).

Paznuuust B okpacke SKCKpEMEHTOB, 00pa30BaHHBIX HECKOJIbKUMHU BHIAMHU KOpMa, JOCTaTOYHBI,
9TOOBI UCIIOJIB30BATh MX JUIsl YCTAHOBJICHHUS BPEMEHH MPOXOKICHHUS KOHKPETHOTO BU/Ia MULIH Yepe3
kueyHuk. Hanbosee ynoOHBIMU ISl MCTIOJIB30BaHMS B KaU€CTBE METKM OKa3aJlCh arapoBas CMeCh
(mepen namMuHapuei, ynbpBoii 1 aH(enblrell) u JaMuHapus (1epes ppIooi U arapoBoil CMecChIo).

Ha ocHoBe npeaBapuTEIbHBIX HCCIEOBaHUI ObUIa 0TpaboTaHa METOMKA COJCPIKAHUS MOPCKUX
exell S. intermedius ¢ NCTIONB30BaHNEM KOPMOBBIX CMECEH Ha OCHOBE arap-arapa ¢ MUIIEBBIMH JI0-
0aBKaMM pa3IUYHOTO cocTaBa. KOpMOBBIE cMECH POMEPSIIMCH B OMBITAX MPOAOIKUTEIBHOCTBIO 27—
43 cyT. B pa3HbIe CE€30HBI B IPOTOYHOH yCTAaHOBKE U3 8 MIEHTHYHBIX IO KOHCTPYKIKHU OIOKOB, COCTOSI-
[IMX U3 BUHHUILJIACTOBBIX BAaHH C YCTaHOBJICHHBIMH B HUX KacCeTaMH, pa3feiiCHHBIMH Ha 25 WHAUBHITY-
anbHBIX g4yeek pazmepoM 10x10x17 (BbicoTa) cMm.

B kadecTBe HaTypanbHOTO KOpMa UCTIONB30BANIN JIUCThSI Zostera marina v cioeBuwa L. cichorioides,
a Takke MsCO KaMOall, OT/IeNIeHHOe OT KocTel. [l mpurotoBneHust Myku u3 L. japonica oTOupamu
37I0POBBIE OIHOJIETHHE CIIOEBHILA, TPOMBIBAIH, Cylmin pu 50 °C, u3Menpyani Ha IapoBOi MeJIbHUIIE.
CocTaB onpoOOBaHHBIX B ONBITAX KOPMOBBIX CMecell puBeseH B Tadi. 6.2.2.1.3.

B mporecce onbIToB 0OTMeUanach BHICOKAsk CKOPOCTh MOTPEOICHHS exXaMH KopMa ¢ T00aBKOH CTy-
IEHHOTO MOJTOKa (110 5,8-3,4 x 102 T x r''cyT.!); CKOPOCTh MOTPEOICHHSI KOPMA C MYKO#i U3 BBICYILICHON
L. japonica Obliia cpaBHUMOH C TAaKOBOH /715 CBEKeH TaMHHApUH. MaKkcHMallbHast CKOPOCTh POCTa TOHA/
Obl1a OTMEUYEHa P UCTIONB30BaHUH KOPMa, BKITFOYABILETO SIMYHBIN OPOIIOK U PHIOHYIO MYKY. ['oHaabI
©XKeH, MUTaBIINXCS TOJIBKO CI'YIIEHHBIM MOJIOKOM, HE YBETMUMBAJIHNCH, XOTSI CKOPOCTh TIOTPEOJICHHS 3TOTO
KOpMa B HECKOJIBKO Pa3 BBIIE, YeM JJIs KOPMOB, BBI3BIBAIOIINX HHTEHCUBHBINA POCT FOHA/.

B pesynbraTe sKcrieprMEHTOB OBLIO MMOKAa3aHO, YTO MUILIEBbIE J0OABKU B MCKYCCTBEHHBINH KOPM B
BUIe 00JIa a0 IIMX IPUEMIIEMO CTOHKOCTBIO B BOAE OPUKETOB, CoAep Kallne: SHUHbINA TOpoIIoK — 4%,
PBHIOHYIO ¥ TaMHHAPHUEBYIO MYKY, a TAKXKe CT'YIIEHHOE MOJIOKO — 110 5% u arap — He O6ojee 4%, cOa-
JAHCUPOBAHHO 00ECIEUNBAIOT MTUILEBBIEC ITOTPEOHOCTH MOPCKUX €XKEH.

[lo3nHee mpuBeACHHBIC BBILIE PE3YJbTaThl OB HEOJHOKPATHO MOATBEPKACHbI. Hanpumep, aBro-
pamu pabotsl (Fernandez, Boudouresque, 1998), ncnonb30BaBIIMME TPH THIIA KOPMA: «PACTUTEIBHBII
(HM3KHI YPOBEHb COiepKaHusl Oellka, BRICOKUI — YITIEBOJIOB), «CMELIAHHBIN» (CpeIHUI yPOBEHB JKHU-
BOTHOTO M PACTHTEIBHOTO OEJIKa, YIIIEBOAOB) U «OKUBOTHBIN» (BBICOKHH YPOBEHb O€Ka, HU3KUH — yT-
JIEBOJIOB), OBIIIO MOKA3aHO, YTO CTETIEHb YCBOCHUS OTPHLIATEIIEHO KOPPENUpPOBaa ¢ HONIOMICHHEM U YPOB-
HEM COJepKaHMsl yIIeBOJOB B KopMe. CaMblil BBICOKHH YpOBEHB MOTPEOICHHSI KOpMa TOIY4YeH NpU
WCTIOJIb30BaHUY OBOLIHOM METHI; HAMBBICIINH YPOBEHb YCBOCHHS ITOJTyU€eH IPH YIIOTPEOICHUH )KUBOT-
HOTO KOPMa, CAaMBIH HU3KUH — OBOLIHOTO.

Kopm, mpuroToBieHHBIH Ha CBS3YIOMIMX BEIIECTBaX — OOBIYHO KOMOMHALINS U3 CyXUX IPaHyIl, OBO-
1Iel 1 )KUBOTHOTO Msica, KOTOPbIC BKJIIOYAIOTCSl B MATPHKCE U3 arapa, JKeJlaThHa WK pa3InIHbIX KJICIo-
muX BemecTB. HecMoTpst Ha pa3iauyus B COCTaBe, €CTh IEMEHTHI, OOBIYHBIC 7151 OOJBIIMHCTBA KOP-

Tabnuua 6.2.2.1.2. Bpewmst or Hauana kopmiieHus S. intermedius 10 BbleNeHNs (heKaIUid, CYT.

Kopm | TlosiBnenue MaccoBoe BbljieiIeHIE | Crenpr
Laminaria cichorioides 1 2 HE MeHee 8
Ulva fenestrata 1 3 He MeHee 6
Ahnfeltia tobuchiensis 1 4 He MeHee 6
Zostera marina 1 3 -
Crenomytilus grayanus 2 5 -
Pr10a 1 4 —
VIcKycCTBEHHBIN KOPM 1 3 5
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MOB, BKJTIOUAIOIINX, KaK U MOKa3aHO BHIIIE, B KAY€CTBE ITIABHOTO KOMIIOHEHTa Msco pbI0. Kopma Taxske
MOYTH BCET/Ia COACPKAT 3ePHO B KAYECTBE JIETKO JOCTYITHOTO UCTOYHHMKA YTIIEBOAOB; B HEKOTOPHIE
BKITIOUCHBI ¥ 3€PHO, M Botopociu (Laminaria spp.). bonee BapnabenbHbIe COCTaBHBIE YacTH KOpMa,
TaKUe Kak cosl, KPEBETKH, IPOXOKH, JAIOT aJIbTEPHATUBHBIM HCTOYHUK Oeka. BropocTeneHHbie KoMmo-
HEHTBI, TAKAE KaK MHUHEPAJIbl U BUTAMHHBI, TAK)KE BAPbHPYIOT.

AJBTEpHATUBHBIN CIIOCOO TMPUTOTOBICHHS KOpMa — MPECCOBAaHUE JIABICHUEM C MUHHUMAaIbHBIM
BKJIFOYEHHEM KJICIOIINX BemiecTB. [IpeccoBanme M03BOISIET BBOMUTE B KOPM MEHBIIIE HETTUIIEBBIX KOM-
MOHEHTOB. Takue KopMa IMOJOOHBI IT0 COCTABY IMTPUTOTOBIEHHBIM Ha CBSA3YIOIINX BEIIECTBAX — B HX CO-
CTaB BXOJAT COsl, 3epHOBBIE (KyKypy3a, HILIEHHIIA), MICO PBIO U pa3in4Hble Jo0aBKu (Tadmn. 6.2.2.1.4).
[TpumeHeHue STUX KOPMOB UMEET CBOM OTpaHUYeHHs1. UTOOBI IPHHUMATHCS €KaMH, KOPM JO0JKSH UMETh
MSTKYIO KOHCHCTEHIIHIO H, CJICIOBATEIbHO, OBITh HACHIIICHHBIM BOJION. JTa HACHIILICHHOCTh — YS3BH-
MO€ MECTO JUISl €T0 COXPAHHOCTH.

Yenexu 1o BHEAPEHHIO MTPECCOBAHHOTO KOPMa HAaYaJIMCh MOCIHE TOTr0, Kak Oparhs J[)kKoH u Aucon
Jlopencsl (John u Addison Lawrence) coBmecTHO ¢ pupmoii Wenger Hauanu ero IpOMBILIIEHHOE MPO-
m3BoncTBO. B 1990 1. B TexamdeckoM 1ieHTpe Wenger ObIT OpraHU30BaH BEITYCK KOpMa C UCTIOIB30Ba-
HHEM HEeCKOJIBKHX MO (UKannii 0OBIYHOTO MPOMBIIIICHHOTO METO/Ia ITHEKOBOH 9KCTPY3UH, IPUMEHSI-
IOIIEr0Cs B KyJTMHAPUHU. YCTaHOBKA BKJIFOYACT MUTAIOIIYIO CUCTEMY C OYHKEPOM U IITHEKOM, TIOJIAOIIUM
CyXue KOPMOBBIE KOMIIOHEHTHI B OapabaH-cMecuTenb. Tyaa jke MONAI0TCs KHUIKUE KOMIOHSHTBI KOp-
Ma. [Tocrne TIiaTrenbHOTO MpepeMeIBaHis Macca IOCTYNaeT Ha BAJIKK SKCTPYyAepa, IJe OKOHYATEIb-
HO ToTOBUTCS KOpM. [1o 3aBepriennn mporecca 00paboTKH KOPM IPOAABIMBACTCS Yepe3 OTBEPCTHE,
nojy4asi TpedyeMyro GopMy HIIHHIPUYSCKUX IPpaHyll (B HEKOTOPBIX padoTax Takoi BUI KOpMa Ha3bl-
BaIOT MEJUICTE3UPOBAHHBIM).

JUst n30esxaHust TOPYH KOpMa BIIarocozieprkaliie KOMIIOHEHTHI TPeOYIOT CIIeINaIbHBIX MeP KOHTPOJIS
BOIHOW aKTHBHOCTH. B wacTHOCTH, I oA/iep>kaHKsl B HOPME KOJIMYECTBA BIIATU B KOPM J00ABIISIOT
TUTPOCKOTIUYHBIH MPOIMICHIIIMKOIb, a JUIs CHIDKEeHHs: pH C 11eJIbIo He 10y CTUTh MOBBIIICHUS KHCIOTHO-
cti — (ocopHyIo KHcHOTY. J{j1s mogaBiIeHust IIIECHEBBIX TPHOKOB OOBIYHO UCTIONB3YIOT COpOAT Kamusl.
I[Tpu oxJ1aKICHUU TOPSYETO BIAKHOTO MPOAYKTA HCHOIB3YETCsl HEPIKaBEIOLIas CTallb, CICUAIbHbIC KOH-
CTPYKIMOHHBIE MEPbI MPUHUMAIOT 1 JJISL yCTPAHEHHs! KOHJCHCHPOBAHNS BIIATH BHYTPH OXJIaIHTEIIS.

Tabnuua 6.2.2.1.3. KoMIIOHEHTHI KOPMOBBIX CMeceH JIIst MOPCKUX exelt S. intermedius, % ot o01ieit Mmacchl

Ne cmecu | KommonenT | Copnepxanue*
Myxa u3 L. japonica 1;10
MOoJOKO CTYIIEHHOE 1;3;10; 35
SIMYHBINA TOPOIIOK 10

! Caxaposa 1;5;10;25
I'moxo3a 1;2,5;10
PriOHas myka 10;20
Hpoxoku 25

2 PriOHas myka 20
MOoJoKO CTYIIEHHOE 35

3 PriOHast myka
Caxaposa

PriOHast myka
4 Caxaposa
PacturensHoe macio

PriOHas myka

5 Myxa u3 L. japonica
Mortoko crymeHHoe
PriOHas myka

6 Myka u3 L. japonica

MoJI0KO CTyLIeHHOE
PacrurenpHOe Macio
* Bee kopMa Britrogasy arap-arap (3% 1o Macce) 1 IpecHyro Boay (JonosHuTensHo 10 100%)
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bonee neranbHO ¢ HCTOPUEH CO31aHUS IPOAYKTOB U3 KOPMOBBIX CMECEH U TEXHOJIOTHEN UX IIPUTO-
TOBJICHUSI MOJKHO O3HAaKOMUTbBCS B paboTax 3apyOexnbix aBropoB (Lawrence et al., 2001; Kearns et al.,
2001).

Ha;[o OTMCTUTD, UTO B HACTOAIICEC BPEMS IPUMCECHCHUEC IMTPOAYKTOB U3 KOPMOBBIX CMCC@ﬁ, BKJIrO4a-
IOIUX CIEIHAIbHBIC KOPMOBBIC JIOOABKHU, YK€ CTAJIO HEOOXOIUMBIM 3JIEMEHTOM MapUKYJIBTYPhI, 03
KOTOPOTO HEBO3MOKHO 00€CTIEUHTh HOPMAJIbHBIN MUILIEBON PEKUM BBIPAIIMBAHHS )KUBOTHBIX B YCIIOBH-
X MOPCKOH cpefibl. BayKHBI CTA0OMIBHOCTD TAKUX IPOAYKTOB, CPABHUTEILHO HEBBICOKHE LICHBI, BO3BMOX-
HOCTb BKJIFOUCHUS B UX COCTAB pa3IMYHbIX OMOIOTMYECKN AKTUBHBIX BCIICCTB, MMO3BOJIAIONIUX KAK YII-
PaBJIAThL KAY€CTBOM NPOAYKIIUH, TaK U CO34aBaTh Pa3HOBUJIHOCTHU KOPMOB, HCO6XO,[[I/IMI)IC JJIA IIMTaHWuA
€Xel Ha Pa3au4HbIX CTAJUsX 3PEJIOCTU roHaja u pocrta. [locnenHee HeManoOBaXHO, TAK KaK HKCIIEpU-
MEHTBI TOATBEPKIAIOT, 4TO A7 9 (HEKTUBHOTO BHIPAIIMBAHUS €KEH B Pa3InUHbIC BO3PACTHBIC IEPUO-
JIbl HEOOXOTUMBI OTIINYAIOLINECS 110 COCTaBy KOpMa.

Hanpumep, npu o1ieHKe CKOPOCTH pOCTa MOJIOAN HA CTAHJAPTHOM IPaHyJIMPOBAHHOM KOpME (QUPMBI
Wenger, npeaHa3HaueHHOM IS TOAPALMBAHUS B3POCIBIX JKUBOTHBIX, OBUT MOMYYEeH HEYIOBIETBOPH-
TEJBbHBIN pe3ynbTar. bello MpoBeeHO CpaBHEHHE POCTa MOJIOJBIX MOPCKUX exel S. droebachiensis
IIPpY KOPMJIGHUH UX HanOoJee U3BECTHBIM HaTypallbHBIM KOpMOM H3 Laminaria saccharina ¢ 1o0aBkoi
u3 Manku Membranipora membranacea v TpaHyIUPOBaHHBIM KOPMOM. J{MaMeTp MaHIMPSI MOPCKHUX
eXKel B TeUeHHE MEPBBIX IBYX MECSIIEB YBEINUUBAIICS ObICTPEE IPU MUTAHUN HCKYCCTBEHHBIM KOPMOM,
OJIHAKO IOCJIE TPETHEr0 MeCALA KOPMIIEHUSI CKOPOCTh POCTa HA €CTECTBEHHOM KOPME CTaJIa BBIIIE.
Kpowme Toro, exxu Ha TpaHyTMPOBaHHOM KOpME HMeJU Oostee OJeTHY 0 OKpacKy MaHIups U 6oliee KopoT-
KM€ UIJIbI, YeM Ha €CTeCTBEHHOM. Pa3inuns B OKpacke U B JUIMHE UIJT BO3HUKAJH, T0-BUANMOMY, U3-3a
HEJO0CTaTKa B KOPME HEKOTOPBIX MUTATEJIbHBIX BELIECTB, HEOOXOAMMBIX ISl OBEHHJIBHBIX 0CO0EH
(Williams et al., 1998).

Kak ormeuatot npod. J[x. JlopeHe u ero komieru, KpynmHOMacIITaOHOE UCIOIb30BaHHE PUTOTOB-
JICHHOTO KOpMa JUIsI BEIpAIMBaHKsI O4eHb HEOOBIINX MO pa3Mepy 0co0eil MOPCKOTO eka IpeACTaBIIs-
eT psil TeXHUYECKUX mpodieM. OHa COCTOUT B YBEITMUECHUH OTHOLICHHS IOBEPXHOCTh / 00BEM JIJIst
OYEHb MEJIKMX YaCTHUIl KOpMa. DTO YBEIMUMUBAET IOTEPIO OPraHUYECKOTO BEIIECTBA YaCTULIAMHU, U3Me-
HSIIOMIYIO Ka4€CTBO KOPMa, yBEJITUUNBACT BO3SMOKHOCTD ABTPO(UPOBAHMS U CHHIKCHHS KaueCTBa BOJIBI.
[pyras npobiema — ynaneHue HeChbeACHHOTO KOpMa U [ojjada CBEKero. 3/1eCh, 110 BCEH BEPOSITHOCTH,
NPUMEHHUMBI pa3pabOTaHHbIE B MAPUKYIIBTYPE APYTUX BOTHBIX )KUBOTHBIX TEXHOJIOTHH YIPABJICHHSI HH-
TEHCHBHOCTBIO U BPEMEHEM MHUTAHUsI, IOCPEICTBOM PETYIHPOBAHHS OOILEro KOJIWYECTBa BHIAAHHOTO
KOpMa M YUCJIa KOPMJIEHUH B CYTKH. 3HAUNTENBHOE YBEINYEHHE CKOPOCTH POCTA HA TIPUTOTOBIEHHOM
KopMe, 00yCJIaBIMBaloIIee CHIPKCHHE BPEMEHH ISl AOCTHKEHUSI PHIHOYHOTO pa3Mepa, MOKa3bIBaeT, YTO

Tabmuma 6.2.2.1.4. TUUYHBIC COCTABBI HCKYCCTBCHHBIX KOPMOB, IPHTOTOBIICHHBIX C UCIIOIB30BAHUEM CBS3YFOIIINX
BEIIIECTB U IpeccoBanueM, % cyxoit macce (Klinger et al., 1998)

C HCIOJIb30BAHNEM CBS3YIOIIUX BEIIECTB IIpeccoBannem
Cocran Cost, ppi0a, Cos, Cocran 3epHOBEIC, |3€pHOBEIE, COS,
IIIICHUIIa ImeHuna cos KEJI
Pr10a 28,6 - Kykypy3za 36,5 32,0
[Tmrenuma 27,5 259 IMenumna 364 273
Cost 232 445 Cos 11,1 11,1
Jlenurtun 09 0.9 Bomopocin — 14,0
BuraMuHEI 2,6 2,6 Priba 10,0 12,0
Munepais 9,1 15,3 KapOoHaT xanmbIms 1,7 —
XonectepuH 0,5 0,5 Hudocdar natpus L1 <0,1
Pr16uii sxup - 24 Hudocdar xanust - 1,3
emmronosza 59 59 ®dochomumuapt 1,0 1,0
Pr10mit xup 0,7 0.2
Xsopua HaTpus 0,6 -
5% MyKy FOTOBAT B 3% arape Kak XonecTeprH 03 03
CBSI3YIOIIEE BEIIECTBO Buramunb 02 02
AHTHOKCHAIAaHT 02 02
Buramun C 0,1 0,1
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YCHIIUS, 3aTpadyeHHble Ha pPelIeHHe 3TOW MpoOJieMBbl, CYJIST olpeaesieHHble pe3ynbTarhl (Lawrence et
al.,2001).

Hpyras npoGnema cBsi3aHa ¢ OKPACKOW TOHA, SIBIISIOLICIHCS OJJHUM U3 OCHOBHBIX KPHUTEPHEB UX
PBIHOYHOTO cripoca. [0Habl, TPOAYIUPOBAHHBIE C UCIIOIB30BAHUEM CYIIECTBYIOMINX KOPMOBBIX CMe-
cell, 00BIYHO HE UMEIOT JKeIaeMoro 1BeTa. Bo3MOXKHO, OKpacKy TOHaJl MOPCKUX €XKeH yaacTcs HalexK-
HO PETYJIHNPOBaTh, U3MEHSA KAPOTHHOUIHBIA COCTaB AUETHI, KaK 3TO JIENAeTCsl U Msca APYTHX KYIb-
tuBupyeMbix BujoB (Lawrence et al., 2001; Matsuno, Tsushima, 2001).

DKcIeprMEHTHI B 9TOM HalpaBJICHUH ceifuac BeayTcs. Hanpumep, MpoBOIMIIMCH UCTIBITAHUS BIIHSI-
HUSI KADOTUHOMWIOB Ha LIBET UKPHI exa Evechinus chloroticus. JKUBOTHBIX KOPMUIJIN SKCTIEPUMEHTAIIb-
HOU THIIEH — COEBBIM MOPOLIKOM € J00aBICHNEM KapOTHHOUAHBIX MUTMEHTOB. KapoTuHOMAHbIE 10~
0aBKM BIMSIJIM Ha OKpacKy ronai. JlobaBka acTakcaHTHHA MpUAaBaja UM CTOJb MOMYJSPHBINA JKEJITO-
opamkeBbli BeT. OHAKO MOPCKUE €K1 U3 ECTECTBEHHOM Cpe/ibl, MUTABLIMECs BOJOPOCISIMH, UMEIN
3HAYUTENILHO OoJiee KPyMHbIC TOHAbl U MEHBIINK KHIIEUYHBIA WHACKC, YEM €3KH, COICpKaBIINECs Ha
HUCKYCCTBEHHOM JUETE.

B T0 ke Bpemst MOpCKHUE €3KH, B3AThIC U3 IPUPOJHON CPellbl, 1aXKe C OJHOTO y4acTKa, IOKA3bIBAIOT
Ype3BBIYAHYI0 BapraOeIbHOCTh LBETA TOHAI. JTO CO3JacT MpodieMy MPH KOMMEPUYECKOM TPOMBIC-
Jie, TOCKOJIBKY OObIIasi O KUBOTHBIX OTOPAKOBBIBaeTCs. ACTaKCAaHTHHOBAsS TUETa MPOAYIIHPYET
OKpacKy TOHaJ| MOYTH TaK K€ XOPOILO, KaK W BOJOPOCIEeBasi, HO JaeT 0ojiee CTOMKHHA pe3yabTar. ITo
MOATBEPKAAET BO3MOKHOCTH aCTaKCaHTHHA B Ka4eCTBE CrelraibHol nuiieBoit nodasku (Goebel, Barker,
1998). IlpaBaa, kak npenynpexaarot x. Jlopenc u np. (Lawrence et al., 2001), npu pazBuTun TeXHO-
JIOTHY MIPUTOTOBJICHUS] KOPMOB HEOOXOAMMO OOpaTUTh BHUMAaHUE Ha POJIb KAPOTHHOUAOB B OMOIOTUH
MOPCKHX €KeH, a He TOJIBbKO MX BIUSHHUE HA OKPACKY TOHAJ.

Kommepueckoe pa3BuTHE MapHKYJIBTYpbl MOPCKUX €3KEl cepbe3HO 3aepkKaoch M0 CPAaBHEHHIO C
JPYTUMH BUJAMHM JKUBOTHBIX M3-3a JUIMTEIBHOCTH BBIPAIIMBAHMS M BHICOKOH LIEHBI MPOAYLHPYEMBIX
ocobeli KoMMepUecKoro pazmepa. Teneps yke CTallo SICHO, YTO IPUMEHEHUE KOPMOBBIX CMECEH YMEHb-
m1aeT BpeMsl JOCTIKEHHSI IPOIAaYKHOTO pa3Mepa exell 1 yBeIuuuBaeT NpoyKuuio ronan. Kpome toro,
KaK y»e TOBOPHJIOCH BBILIE, TPOMBIIIJICHHBIH KOPM CO3JaeT MOTEHIHAI UIl ONTUMHU3ALH IPOAYLIHPO-
BaHUS M yIPaBJICHHUs Ka9YeCTBOM MUTATENbHBIX KJIETOK B Kpe. HeoOxonumo oOpaTuTh BHUMaHUE e1e
Ha OJJHO OOCTOSITENBCTBO: celiyac MapUKyJIbTypa MOPCKUX €Kel OpHUEeHTHPOBaHa TOJIBKO Ha TPOAYKLIUIO
HKpBI U151 TOTpeOIeH s1, OTHAKO OHA HE MEHee MPHBJIeKaTe/IbHa U BayKHA B HAYUHBIX LENsIX. B aTOM ciydae
TpeOOBaHUS K KOPMY CYILIECTBEHHO YCIOXKHSIOTCS, TaK KaK BO3HUKAET HEOOXOJUMOCTh y4eTa CI0XK-
HBIX B3aMMOOTHOILEHUI MEXIy POCTOM MUTATEIbHBIX KJIETOK M TaMeT, YTO MPEJCTaBIsSET HHTEpeC-
HYI0 nIpobnemy it npombliiieHHocty (Lawrence et al., 2001).

Mopckue exu I0Iroe BpeMs MIPUMEHSIOTCS Kak Moaesu B Ononoruu passutust. XK. ['myauue (Giudice),
aBTOP OTHOTO M3 PYKOBOJICTB I10 3TOM MpobiieMe, Ha3Ball X «AParoleHHBIM KaMHEM» SKCIIEPUMEHTANb-
HOIi SMOpHosiorun. Mcnonbp30BaHre MOPCKUX €XKel ObUIO OrpaHMYSHO MPEUMYILECTBEHHO TPUOPEKHBI-
MU J1a00paTOpUsIMU H3-3a OTCYTCTBHUSI HCKYCCTBEHHOTO KopMa. [I0CKONBbKY KauecTBO €CTECTBEHHOU
ITUILH, TAKOH KaK BOJOPOCIIH, OYEHb CHIIBHO BaAPbUPYET, MPOAYKTHI N3 KOPMOBBIX CMECEH JatoT BO3MOXK-
HOCTb TIOJIyYeHHsI KaYeCTBEHHBIX CTAHJAPTHBIX TaMET U MCIIOJIb30BAHUS MOPCKHX €KEH Al M3yUCeHUS
pPa3BUTHS Jake B yIaJCHHBIX OT MOps jaboparopusix. XoTs 3TOT cueuupuuecKuil ppIHOK AJIsi TOHAM
MOPCKHX €)K€l He TaK BEJIMK B CPABHEHUH C MCIIOJIB30BaHUEM TOHA[ JUISI €/1bI, CTOMMOCTh KOpMa, IpH-
TOIHOTO JUIS 3TUX 1ieJiel, OyneT Oonee BoICOKON. BO3MOXKHO, UTO 1OCTATOYHO BBICOKAs! IEHA KOpMa ISt
«J1a00paTOPHBIX» MOPCKUX €XKEH CIeNaeT ero peHTadeIbHBIM IS TPOMBIIIIIIEHHOT 0 BhIycka (Lawrence
etal., 2001).

OueBHIHO, YTO ONITUMAIIBHBIN MPOMBILIITIEHHBIN KOPM I SKCIIEPUMEHTAIbHBIX MOPCKHX €XKel JOJKEeH
YIOBJIETBOPATH LIEIOMY psay TpeboBanuid. [Ipexxae Bcero, Takoi KOpM I0JKEH 00ecTieunBaTh HOpMab-
HOE€ POTeKaHue (PU3HOIIOTHIECKUX MPOLECCOB B OPraHU3Me KUBOTHOTO B TEUCHHUE JUTMTEIBHOTO Bpe-
MEHH; BO-BTOPBIX, COJEPKATh JOCTYITHbIE KOMIOHEHTHI M 001aaTh OTHOCUTEIBHO CTA0MIIBHBIM XUMH-
YECKHM COCTAaBOM; B-TPETbUX, TEXHOJIOTUSI IPUTOTOBJICHHUS JOJDKHA 00ECTIeYMBATh BOZMOKHOCTh €ro
IIPOU3BOJICTBA B JII00OE BpeMsl ToJia WIIN/U JJIUTEIbHOE XpaHEHUE; U, HAKOHELI, B-4€TBEPTHIX, CTAHAAPT-
HBIMU JIOJDKHBI OBITH (hopMa 1 PU3NOIOTHYECKHE CBOMCTBA ero rpanyn (Jlesun u ap., 1987).

BriepBble MpUTOTOBIEHHBIN I MOPCKHX €XEil KOpM OBbLI CleflaH C UCIOJIb30BAHUEM CBSI3bIBAIO-
LIMX BEIICCTB, HO MPUMEHSUIA €r0 UCKIIIOYUTENILHO ISl MCCIIeI0BaTeNbCKUX Lenel. Takoi kopMm oka-
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3aJ1csl HENPAKTHYHBIM JJIs1 KPyITHOMACIITaOHOTO IPUMEHEHHS, [TI03TOMY OCHOBHOE BHUMaHHUe ObLIIO yie-
JIEHO pa3paboTKe BIArocoAeprKallero (BIa)XXHOr0) KOpMa, IPUTOTOBIEHHOTO 3KCTpy3uei. OnHako pa-
OOTBI IO CO3AAHUIO TEXHOJIOTHYECKH 00JIee IEeMIEBbIX KOPMOB C MPUMEHEHHEM Pa3THYHBIX CBSI3YIOLIHX
npojoskaroTed. Tak, mo coodmenusm u3 Hopseruu, ocHOBY pa3pa00OTaHHOTO TaM KOpMa JUIsl exKei
COCTaBJISIFOT PHIOHBIC OTXOABI, BKIIOUAIOIINE KOKY U pa3iuvHble (He MyOauKyembie) 100aBKH, Mo BCel
BEPOSITHOCTH, PETYIUPYIONIUE COAEPKaHUE PA3TMYHBIX aMUHOKHUCIOT. Hanmnune sxenarnHooOpa3zHbIxX
BEIIECTB JIeJIaeT 3TOT KOPM JOCTATOYHO IUIOXO PACTBOPHMBIM U CIIOCOOHBIM HaXOAMTHCS B MOPCKOM
Bojie 10 12 cyT. BrimyckaeTcst OH B BUE IJIMTOK, HO TUNIAHUPYETCS BBIITYCK M B BUJIE KyOUKOB. 3a J1Ba
Mecsla MoJyuyeHHUsI TAKOTO KOpMa >KMBOTHBIE YBEJIMYMBAIOT TOHAHBIN HHAEKC ¢ 8 10 19%; Ha nmpous-
BOJICTBO | KI' MKpBI 3aTpaduBaeTcs Bcero 3 Kr kopma. KauecTBo moixyyaeMoii HKpbI IO LBETY, BKyCy U
KOHCUCTEHIIMH YIOBIIETBOPSIET TpeOoBaHUsM AroHckoro peiHka (Luktrat..., 1999; Vokser..., 1999).

6.2.2.2. Pazgedenue

TeopeTnyecku MOBBIILICHHUE 3aI1aca MOPCKUX €KEH TPU pa3BeIcHMH OCHOBAHO Ha MPEICTaBICHUH O
TOM, YTO MOTIOJTHEHHUE MOMYJISIIIUK OTPAHUYEHO MPOLECCaMHt, JSHCTBYIOIIMMHU Ha JINYMHKU 10 CTaJAuN
MeTtamopdo3a, T. €. B IepHOJ 10 X OCEJaHus Ha CyOcTpar U mpuoOpeTeHus IPOMBICTIOBOTO pa3Mepa
(Doherty, 1999). UtoOsI nporiecc pa3BeieHUs] UMEN CMBICI, CMEPTHOCTh MOJIOJH JIOJDKHA OBITh OTHO-
CUTEJIbHO HE3aBHCHMa OT MJIOTHOCTH. B MpOTHBHOM cilydae BeICaKMBaeMble JKUBOTHBIC (TOBTOPHO
0TOOpaHHBIE MOPCKHUE €K1) MPOCTO «3aMEHIIIH ObD» )KUBOTHBIX B €CTECTBEHHOM MOMYJISIINH.

[TonoBbIe MPOMYKTHI, BEIMETAHHBIE MOPCKUMH €KaMH, YSA3BUMBI JIsl XMITHUKOB. HekoTopblie BUIbI B
MPUPOJIC 3AIIUILEHBI OT 3TOTO 33 CYET CHIKEHHUS BKYCOBBIX KAY€CTB SIUII M CIIEPMBI BBIPaOOTKON BTOPHUY-
HBIX MeTa00auTOB. OJHAKO MPOCTO HECHEAOOHOCTh HEJOCTATOYHA, €CITU HE JOCTUTaeTCsl HEKOTOPBIT
ypOBeHb HenpurogHocTu. Kpome Toro, Heo0X0auMO, 4TOOBI XUIIHUK MOT Y3HaBaTh HECHEJOOHYIO THIITY.

Hanpumep, B ctpanax Cpean3eMHOMOpbsI MOPCKOro exa Arbacia lixula ensT ToabKo MecTamH,
Toraa Kak Paracentrotus lividus mmpoko ucnons3yercs: B nmuily. [Ipy 5ToM nepBblil BUA paccMaTrpuBa-
eTCsI KaK «OTLIOBCKHH €X», a BTOPOH — KakK «MaTepuHCKUH ex». Ho mouemy ukpa A. lixula umeet He
TOJIBKO IJIOXOH BKYC, HO TEMHO-(DMOJIETOBBIN LIBET B IPOTHBOIIOJIOKHOCTD OOBIYHO KEITON UII OpaHiKe-
BOM OKpacke MKPbl KOMMEPUECKUX BUAOB, TAKUX Kak P. [ividus n cTpoHTWIoneHTpoTH 61?7 HeoObraHbIi
LBET MOXKET OBITh anoceMaTn4ecKuM (TpeaynpekJaoliM) CUTHAIOM OTEeHIHAILHOMY XUIIHUKY (a
YeJIOBEK B JAHHOM CJIy4ae PaccMaTpPHBAETCS KaK TAKOBOH) O HEChETOOHOCTH WIIM TOKCHYHOCTHU MpPe-
nonaraemoii sxeptBhl (Lawrence, Bazhin, 1998).

[ToBbllIeHNE YHCICHHOCTH MOPCKHX €XKel pa3BeCHUEM JOCTHUIIIO caMOoro OOJIBIIOro pacupocTpa-
HEeHMA B SIIOHUY, TII€ OHO CTaJIO IIIaBHBIM HHCTPYMEHTOM YIIpaBiieHus 3amnacom (Saito, 1992; Imamura,
1999). Yucno BbIpalieHHBIX MOPCKUX €KeH PEe3KO YBEINIUIOCh U KoHIIe 1980-X rogoB 1 BBINUIO HA IJ1a-
10 B 1994 1. (puc. 6.2.2.2.1). Tak, B 1996 . Obu10 BhIpamnieno 78 464 mun 3k3. U3 Hux S. intermedius
cocrasisieT 84%, mpruueM OOJIBLIIMHCTBO OBLIO BHIMYIEHO B BOAaxX X0oKKai10. KyasTuBupoBaiucs u apy-
rue Bunbl: M. nudus, Pseudocentrotus depressus, Hemicentrotus pulcherrimus, Anthocidaris
crassispina, Tripneustes gratilla.

B HOxnoit Kopee pasBenenue esxxelt Hagannoch coBceM HeaBHo. Ceituac 700 ToIC. Monoau 4. crassispina
u S. intermedius pazmepoM okoso 10 MM MPOM3BOIAT €XKErOJHO B IPUHAIJICKAIINX TOCYAapCTBY HHKY-
OaLlMOHHBIX YCTaHOBKAX M BBIITYCKAIOT B BOJBI BOCTOUHOTrO modepexbs (National fisheries..., 2000).
[Ty6nukanmii 06 3pPeKTUBHOCTH STOH MIPOTPaMMBbI TIOKA HET.
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Buipawusanue monoou. Kak yxe ynmnoMuHanoCh, NPUHIMIIMAILHO MOPCKUX K€l MOXKHO BBIpAIIH-
BaThb M3 SUIL 10 3pesiocTd. OTHAKO XOTsl 1 BOBMOYKHO Ha MEPUOJ] Haryla 1nociie ”HKYOHMpOBaHUS TPUCIIO-
COOUTH HEKOTOPBIE PaiOHBI CIIEUUANBHO JJIsl MOJIOAH, BPSI M B ONMIKaHIIUe Toabl OyAeT BHITOTHBIM
MOBCEMECTHO MOJPANIMBATE €€ 10 B3POCIOT0 COCTOSIHUS — JJIsl 9TOTO, MIPEkKEe BCEro, HEOOXOAMMO
ONTHMHU3HMPOBAThH CAaMHU METO/Ibl BeIpaIiuBanus. [lociennee cBsg3aHo ¢ TeM, 4TO IpeoOpa3oBaHuE MUIIH
MOPCKHUM €K0M BecbMa Hed(h(ekTuBHO. J(omycTHM, YTO OJMH €X ChelaeT eKEJHEBHO MHIIY, COCTaB-
nsro1Tyto 4% 0T Macchl CBOETO Tella, TOrAa B MPEANOIOKEHUH O JMHEHHON CKOPOCTH pOcTa U ypokae
roHan 15% mnotpebyercs 4 rona mia goctmwxenns uM macchl 400 T (pedb uaeT 0 Hanbosee KPYMmHBIX
BUJIaX). 3a 3TO BPEeMs €XK JIOJIKEH OYZIET CheCTh OKOJIO 12 KT MHUIIIH, a IPOLYILHPYeT OH puMepHO 60 T
ronaza. Takum oOpa3om, moKa3areiab MpeoOpa3oBaHus MUK (€CTECTBEHHBIE KOPMa) COCTABIISIET HE
menee 200:1.

VYenemHoe pereHre 3Toro BOpoca Kak pas U CBA3aHO ¢ CO3/JaHUEM CIEI[HaIbHBIX HCKYCCTBEHHBIX
KOPMOB U C KJIMMaTHYECKUMH yCIIOBUSIMH palloHOB mpeanonaraeMoro kynstusuposanus (The fishery...,
1976).

OnHa u3 mpo6iaeM MacCOBOTO KYJIETHBHPOBAHHUSI JINYMHOK — MPABUIIbHBINA BEIOOP MOIXOASIINX JUIs
9TOTO BUIOB MOPCKHUX €Kei. AHAJIHM3 KU3HEHHBIX CTPATETHH psa BUAOB MOKA3bIBACT, UTO Hanboyee
MNOAXOMASIIIUE AJIS MAPUKYIBTYPhI JOJKHBI OTIIMYAThCSl OBICTPBIM POCTOM, BBICOKOH IIIOOBUTOCTBIO,
HWHTEHCHBHBIM META00IM3MOM, HU3KUMH PACXOIaMH Ha COZIEpKaHUE, HETPOIOKUTEIbHBIM )KH3HEHHBIM
uukioM (Lawrence, Bazhin, 1998). ipyras npo6iemMa — HEOOXOJMMOCTb 3HAYUTENbHBIX MHBECTHLIUH B
napajiebHOE KyJbTUBUPOBaHUE (PUTOIUTAHKTOHA JIJIsl TUTaHUSI MOPCKUX exeid. [To maciTabam u aHEp-
TOBOOPY’KEHHUIO COOPYKEHUS AJIs IPOMBIIIJIEHHOTO BRIPALUBAHNS TMUMHOK MPAKTUUECKH HE OTJINYAIOT-
Csl OT COOPYXKCHUH ISl MPOM3BOACTBA (huTOIUIaHKTOHA. B Slnonum yxe mmeercs: Oeperosas cucremMa
JUTSL BBEIpAIIMBaHUs exeil fuameTpoM 10 20 MM B OOJIBIIMX €MKOCTSIX C MOCIEAYIOMIMM BBITYCKOM HX
JUIs TopaluBaHus Ha mpoMbicioBbie yuactku (Harris, 2000). OcHoBHOE npensTCTBHE JalbHEHIIeMy
Pa3BUTHIO COOTBETCTBYIOIIMNX CHCTEM KYJIBTHBHPOBAHUS — BBICOKAsi CTOMMOCTb 000PYIOBaHUs H 3a-
Tpar Tpy/Ja Ha MoJAepKaHHe BOIOPOCIEBBIX KYJIBTYp U caMuX exell. B To xe Bpems, eciu BeIpalinBa-
HUE JINYMHOK MOPCKHX €XKel — XOpOLIO OTIaXeHHBIH Ipoliece, a BoAopociu Isochrysis u Rhodomonas
CITy>KaT IPEKPacHO! MUIIe Ui POy IUPOBAHHS 310POBBIX IHYNHOK, CIIOCOOHBIX K METaMOp(o3y, TO
MoJpalivBaHie MUJUTMOHOB MOJIOZBIX 0CO0eH 10 pazmepa, TPy KOTOPOM OHU UMEIOT OOJIBIIYIO BEPOSIT-
HOCTb BBKHBaHUS — OJIHA U3 NOTEHIMAJIbHBIX TPYIHOCTEH I OpraHu3aliy BOCIIPOU3BOCTBA B IIPO-
MBIIUICHHOM MaciTale.

YacTto nmpupoaa cama MoAcKa3blBaeT CIIOCOOBI MOBBILICHUST YCTOWYMBOCTH 3apojbllieid. DTo, Ha-
IIpUMeED, TOATBEPKAAIOT UCCICIOBAHMS BIMSHNS BOZOPACTBOPUMBIX MOJIMCaXapuaoB OypbIX BOIOPOC-
net Fucus evanescent Ha pa3BUBAIONIUECS YMOPUOHBI MOPCKOTO exa S. intermedius. BrineneHHbie
¢pakunu pyKongaHOB OOABISUIN K SHLEKJIETKAM MOPCKHX €Keil B IByX BapuaHTax — cpaszy MocJie oll-
JIOZI0TBOPEHHMS M TTOCIIE BBUTYIUICHHS (O34HsIst OmacTyna). bpuio mokazaHo, YTO TIOUTH BCE UCTIBITAHHBIC
(yKoHIaHbI CTUMYIHUPYIOT pa3BUTHE SMOPHOHOB MOPCKOTo exka. OOHapyKeHO, YTO MpeBapUTeIbHAs
00paboTKa OIIONOTBOPEHHBIX HIEKIETOK HEKOTOPHIMHU M3 HUX MPEAOXPaHsIeT pa3BUBAOLIMECs dMO-
PHOHBI OT HHTUOUPYIOIIETO JIeHCTBUS U3BECTHBIX uTocTaTnkoB (Kucenesa u ap., 1998; Kucenesa,
3psarunIeBa, 2001).

B ycranoBkax a5 moapauBaHus MOJIOAN HEOOXOAMMO MOCTOSIHHO CIICAUTH 3a TIapaMeTpaMu cpe-
nbl. Hanprumep, Monosnb odeHb YyBCTBUTEIbHA K KOHLIEHTPALUU PACTBOPEHHBIX B BoJe KapOOHATOB,
HEOOXOMMMBIX JJIs CKeJeToreHesa, u nornomennio CO, B Mony3aMKHYTOM CHCTEME BbIPAlMBAHKS.
Heo0xonnmo yuuThIBaTh H3MEHEHHE TOTPEOHOCTH B KUCIOPOJIE TPH BOSHUKHOBEHUH TEMIIEPATYPHBIX
nepenanoB. Tak, CKOpocTs MOTpedIeHus kucinopoaa S. intermedius, aKKIMMAPOBAHHBIM K OIIPEACIICH-
HBIM TemrneparypaMm B auanazoHe 5-20 °C, ¢ yBeIMUeHUEM TEMIEPaTypbl 3aKOHOMEPHO BO3pacTaeT B
cpeaneM B 1,9 pasa npu ee nossimenun Ha 10 °C (Cenosa, 2000). Kpome Toro, Hy>kHO OCTOSIHHO MO
JIEp’KUBATh COJIEHOCTH B npenenax 24—28%o, pH B mpenenax 6,8—7,4 n nepuoanyecKkr KOHTPOJINPOBATh
COCTOSIHUE MUKPOOHOJIOTHYECKOTO (hOHA.

WccnenoBanus nokasanu, 4To MUINA U IBMKEHUE BOJBI MOTYT CHJIBHO BIUATH HA CKOPOCTh POCTA
MOJIOOY M YTO HAOMIONAOTCS OOJbIINE BapUALIMKM B POCTE KUBOTHBIX JaXKe NMPHU CXOJHBIX YCIOBHSIX
BbIpamuBanus. [Ipu 3ToM BomopocieBast MII€HKa U3 JOHHBIX JHaTOMOBBIX BOJOPOCIEH BECbMa MOAXO0-
JUT JIJTSL BEIpAIIUBaHUS MOJIONBIX exedt nuamerpom 1o 10 mm (Harris, 2000).
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[IpaBaa, cymecTByeT albTepHATUBHBIA BapUaHT: HAUMHATH BhIpAIIUBAHKE €Xa cpasy IMocje MeTa-
Mopdo3a, IepeBo/Iis, HApUMEp, OCENAIONINE JINYMHKH, TIOTy4YeHHbIE €CTECTBEHHBIM ITyTeM, Ha UCKYC-
CTBEHHYIO TIOAKOPMKY. DTO MO3BOJISIET M30€XKaTh Ype3MEpHBIX 3aTpaT BPEMEHH U Tpyna, TeM Oolee
YTO CIOCOOBI YIpaBIEHUs MPOLIECCOM OCelIaHus U3BECTHHI. MccnenoBarensimMu 3aMeueHo, 4To Koppa-
JIMHOBBIE BoJlopocCiin, Hanipumep Bossiella cretacea v Corallina pilulifera, o0pa3yoniyre H3BECTKOBBIS
KOPKH U YICHUCTBIE Pa3BETBICHHbIC TOOCTH JUIMHON 10 9 CM, SIBISIFOTCS IPUTATATEIbHBIM CYyOCTpaTOM
JUTSL OCaXKIEHHsI IMYMHOK eXka B repruo Meramopdo3a. Okazalioch, 4TO CBSI3aHO 3TO € XOPOILO Pacpo-
CTPaHAIOMWKUMCA B Bojie («IeTydnm») aubpommeranom CH,Br,, B M30bITKE CEKPETUPYEMBIM B CPENY
STHMU BOIOPOCIISIMH, U HE TOJIBKO HHAYIUPYIOIINM OCEJaHHE MOJIOJH, HO M caM MeTaMopdo3.

HeobxomumocTH TpaHCTIOPTUPOBATH HCKYCCTBEHHO BHIBECHHYIO MOJIOZIb M3 OTHOTO PErHOHa B IPYTOH
TaKxKe colleiicTByeT XuMusi. BrisicHeHo, HanpuMmep, 4To OpoM(eHOIbI, BBICTICHHBIC U3 METAHOJIBHOTO
JKcTpakTa KpacHou Bojopociu Odonthalia corymbifera, na0T BO3MOKHOCTh UCKYCCTBEHHO MPOJTY-
UPYEMOI MOJIOJM MTPOAOIIKATH HOPMAJILHO Pa3BUBATHLCS B IIpOIIecce MepeceneHus ¢ modepexnbst Tuxo-
ro okeaHa B Bojbl Xokkaiijno (Kurata et al., 1997).

K Hacrosimiemy BpeMeHH 15l KyIBTHBHPOBAaHUS Ha YPOBHE BBIITYCKa TOBAPHOW MPOIYKIINH TTOSBU-
JIMCh HOBBIE BOBMOXKHOCTH. TaK, ycriexu B TOHMMaHUH IPOIIECCOB TaMETOreHe3a eIl BO3MOKHBIM
WCTIOJIb30BaHKE OTACTBHBIX €T0 CTaJAnM Il ynpasieHus pazsutueM ronas (Walker et al., 2001).

Ha srane nnTepraMeToreHesa U akTHBHOTO MOTJIOMICHUS TUTATEIbHBIX (DarOIIMTOB ITPH BBIIEPIKH-
BaHMU eXell B 0eperoBbIx OacceifHax Mo IUTeNTbHBIM BO3ACHCTBUEM HHTCHCHBHOTO OCBEIICHHS MOKHO
MOJTY4aTh BEICOKONPOIYKTUBHBIX MOJUIIONIHBIX (TETPAIIONIHBIX) 0CO0EH CO CBEpXKPYMTHBIMH TOHA-
JaMU.

Ha cragun nperameTorenesa U BOCCTaHOBIICHHSI TMTATEIBHBIX (arouuToB Cpasy ke Mocie Hepec-
Ta BO3MOYKHO CTUMYJIMPOBAHHUE POCTA YCUIICHHBIM KOPMJICHHUEM €Kel eCTeCTBEHHON MM NCKYCCTBEH-
Holi numiedt. Poct nutatenbHBIX ParouuToB MOKET OBITH MHULIMUPOBAH KaK B HOPMaJIbHBIH IEpHO/ Ta-
METOreHe3a, TaK M 3HaUUTEIbHO paHbllie. B mepBoM cityyae BO3MOKHO IPOAYLIMPOBATH HEOOBIYHO KPYTI-
HBIE TOHAJIBI K OOBIYHOMY ISl HEpeCTa BpEMEHH, BO BTOPOM — IOJIy4aTh BTOPOW ypoxkail oco0eit, co-
JepKaliX TOHAIBI C HE [0 CE30HY KPYIMHBIMH (haroiuTaMH.

OTMeyaeMble Ha CTQAUK TaMETOTeHe3a U yTUIM3alY TUTATeIbHBIX ()arolUTOB Pa3Inyusi BO BKY-
COBBIX (I YEIOBEKa) Ka4yecTBaX MY>KCKUX M JKEHCKHX FOHaJ MOPCKHX €Xel MOTYT ObITh pe3yibra-
TOM Pa3IUYMi B METa00IM3ME TUTATENLHBIX BEIECTB, MOOMIIN30BAaHHBIX M3 MUTATEIbHBIX (DarouToB
caMIlaMy B caMKaMH. MOXHO NMpeJoTBpaliaTh pa3inyusl BO BKyce SSMYHUKOB U CEMEHHHKOB, MOaBIISS
raMeToreHe3 y o0oux MOJ0B MaHUMYISLIUSAMH C JJINTEbHOCTBIO OCBELICHHOCTH M IUIOMIHOCTHIO. B
pe3ysbTaTe HeOrPaHMUEHHOTO KOPMIICHHUS €Keil MOKHO CTUMYJIMPOBATh HAKOIIICHHE MMUTATEIbHbIX BE-
1ecTB B parouuTax, Aa)xe eciau OHU YaCTHYHO MOOMIM3YIOTCS AJISl TaMETOreHe3a.

OxoHYaHUE raMeTOreHe3a, PacXo10BaHUE MUTATEIbHBIX (DarOLUTOB U HEPECT HETATUBHO CKa3bIBa-
IOTCSI HA Ka4eCTBE TOHAJ MOPCKHUX €KEH; ’TO 0COOCHHO 3aMETHO B KOHIIE €TI0, KOTJa TOHA bl CTAHOBSIT-
Csl OUEHb HENPOYHBIMH U COZIEPKaT NPEUMYIIECTBEHHO TaMeThl. [ pyOble MaHUITYIALNY C €KaMHU B 9TO
BpeMsI MPUBOJAT K Pa3pyLICHUIO TOHA M TIPEXKICBPEMEHHOMY OCBOOOXKICHHUIO TIOJIOBBIX MPOIYKTOB.
B Slnonuu 1yis yBen4eHus IPUPOIHOTO 3anaca 1 AJIs Leleld MapHKYJIbTypbl IPUMEHSIIOT PEryIupoBa-
HHUE TeMIepaTypbl BOJIbI, O3BOJISIIONIEE YIIPABISTH HEPECTOM.

MoryT HaiiTH TPaKTUYECKOE TPUMEHEHHE U JPYTUE CIIOCOOB! YIPaBICHHUsI HEPECTOM Iepe]] cOOpoM
MOPCKHUX €Kel U TOATOTOBKOH roHaj K mepepaboTke, 00Cy IaBIInecs paHee.

Panyuposanue. B npocreiitiem cinyvae, kak o npaktukyercst B Hopseruu (Raa, 1995) u B Poccun
(Krupnova, Pavlyuchkov, 1999), npeanaraercs mpocto coOupars U moIpaiuBaTh MOJIOAb MOPCKUX €XKEH:
MIPY XOPOILIEM KOPMJICHUH TOHAJHBIH HHIEKC MOXKET P 3TOM YBEJIMUUTHCS ¢ 00bIuHBIX 10—-15% 10 35%.

PanunpoBaHue BeoyT B 3aLUILEHHBIX OT IITOPMOB OyXTax M 3aJIMBaX W B [OTY3aKPBITHIX OyXTax,
KyJa BoJia OCTYMaeT TOJAbKO BO BpeMs MPHUINBOB. IIpu 3TOM onTHMaNbHBIM CIIOCOOOM yBEITUUCHUS
BBIXO/1a MMPOAYKLHUH U YTyYLICHNSI €€ KOMMEPUYECKUX CBOMCTB CUMTAETCS CO3IaHHUE MOHO- MJIM IOJIU-
KyJBTYPHBIX XO3SHCTB. BHOTEXHOIOTHS COOTBETCTBYIOIIMX MPOLECCOB JOCTATOYHO XOPOILIO pa3pado-
taHa B Slmonuu (Department of mariculture..., 1984; Otaki et al., 1984; u ap.), B Kanane (Bedard, 1973)
u B CIIIA (Shaw, 1987).

B cnyuae nmozxpamuBanus B cajKax Kak sl MOHO-, TaK U JJ1s TOJIMKYJIBTYPBI pa3pylieHHe UX HITOp-
MaMH — cepbe3Has npobiema. EctecTBeHHO, 4TO HEOOXOIUMO BBIOMpPATh HanOosIee CIIOKOMHBIE yua-
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CTKH 100epesxbs. KOTMUecTBO ke TaKUX Y4aCTKOB B CTpaHaX ¢ BBICOKOM TNIOTHOCTBIO HACEJIEHUS Orpa-
HUYEHO, M YaCTO HAOJIONAETCs cephe3Hasi KOHKYPEHIHUS 3a MPOCTPAHCTBO C JPYTUMH BUAAMU MapH-
KYJBTYPBI, HATIpUMEp, Pa3BeIeHUEM JIOCOCEBBIX MM MUANNH. MOpCKHe eXH B IIpoliecce TUTaHus CaMu
MOTYT pa3pyliaTh CeTKy CaKa, 4TO YBEIUYMBAET CTOMMOCTD coepKaHus. VM B 3TOM «I1OMOTaroT»
KpaOBl, U1 KOTOPBIX €K1 — OObIYHAs NHUIIA. J{J1s1 321U Thl OT XUIIHBIX PBIO HCIIONB3YIOT ITy3bIPHKOBBIE
3aBEChl, @ OT MOPCKHUX 3BE€3]1 AMOHCKUE CIENUAINCThI, HATPUMED, B CBOE BpeMs MPeIJIOKUIN MTPOKJIa-
JBIBATH 110 IHY MUKpOnep(hOoprupoBaHHbIE BUHUIIOBBIE TPYOKH C MUHEPAIBHOTEIEBOI CMEChIO, COJlep-
xarter 40% cynbdara Meau, r'yOUTEIbHO JISHCTBYIONIEH Ha TIePEnoI3aouX yepe3 TPYOKH 3Be3I.

Jpyras npobnema — ayTo3arpsi3HeHHs, BO3HUKAIOIIUE BCIICACTBUE HEMOIHOH MepepaboTKH MUIIEBBIX
BEILIECTB, NOTPEOIISIEMBIX )KUBOTHBIMU C KOpMOM. OITHIM U3 CIIOCOOOB MPEJOTBPAILCHHUS ayTo3arpsi3He-
HUIA KaK pa3 ¥ sIBJSIETCS BBIPAIIMBaHUE THAPOOUOHTOB B MOJIUKYJIBTYPE, TOA0OPaHHOH TaK, YTOOBI pean-
30BaTh 3aMKHYTYI0 Tpoduueckyto nenb. Hanpumep, B.B. EBIOKHMOBBIM Ha puMepe MOJEINPOBAHUS
HOJIMKYJIBTYPBI (Tpalmisipusi, MOPCKOH €K 1 TPeOelloK) MOKa3aHo, YTO MPOLYKIMOHHBIE BO3MOXXHOCTH Y
THAPOOMOHTOB, BEIPAIIMBAEMBIX B COOOILECTBE, TOBBILIAIOTCA. TakK, B KOHTPOIMPYEMBIX YCIIOBHSIX 32 BPEMsl
ombITa y OECII03BOHOYHBIX HAOMOAIOCh YBEMUYEHHE MacChl TOHAI, @ Y BOAOPOCIH — TaJlJIoMa: Y MOp-
CKOTO €Xa Macca roHaJIbl B MOHOKYJIBTYpe cocTaBiisiia 18 T, a B M moiukyasType 21 T y rpaunisipuy Mac-
ca TaJuloMa B MOHOKYJIBTYpe focTurana 28 1, a B monukyisrype — 40 . [mogoBuTOCTS %Ke y THAPOOHOH-
TOB B TIOJIUKYJIBTYPE YBEITMUMBAIACH [T0 CPABHEHHIO C MOHOKYJIBTYpOIi B cpeHeM Ha 10%. BerkuBaemMocTh
K€ B XOJIe paHHETO OHTOTEHE3a Y MOPCKOTO eka yBenuuusaiack Ha 10%, a y rpaunnspun — Ha 15%.

[Ipu gopammMBaHuM B CaJKaX C UCIIOJIB30BAHUEM TEXHOJIOTUH MOJTUKYJIBTYPBI IPOHCXOIUIIO 3aMeT-
HOE YBEJIMUYEHHE TEMIIOB POCTa M BBDKUBAEMOCTH €kei. Tak, Ha BTOPOM rOJy JKU3HHU €CIIH THaMETp
MAHIUPS MOPCKOTO €3Ka B MOHOKYJIBTYPE COCTABIISLI 2,8 CM, TO B MOJHMKYIBTYpE 3,2; BBKUBAEMOCTD 3K
ero ysenuumiack Ha 10% u B monmukyneTpe nocturia 98% (EBmoxumos, 1996).

Poct uckyccTBEeHHO BBIPALICHHOM MOJIOIM S. intermedius CUIBHO 3aBUCUT OT TEMIIEPATypPhl BOJBI.
3UMoOii OHa 3aMETHO pacTeT npu Temneparype Huwke 5 °C. [IpoJomKuTensHOCTh POCTa TAKKE 3aBUCUT
OT CpeIHUX BeJIMYUH Temneparyp. OTMeueHo, HanpuMep, YTO Ha THXOOKeaHCKOM Tobepekbe BocTou-
Horo XoKKaio S. intermedius TOCTOSTHHO pacTeT 10 § JIET, TOorna Kak exu JnoHckoro Mops y 6eperon
CeBepHoro XoKKaig0 pacTyT TOJIBKO 0 3 JIET, MOCIe Yero poCT MpeKpamaercs.

B ecTecTBeHHBIX YCIOBUSX OCHOBHAs nmuumia anst M. nudus nuamerpom MeHee 10 MM — AeTpur,
[IPUKPETICHHBIE TUAaTOMOBBIE, MEJIKHE BOJIOPOCIH, KOPKOBBIE H3BECTKOBBIE BOJOPOCIH; 0COOM AMaMET-
pomM Goree 1 cM yke moenaroT KpyHble Bogopociu. B paiioHax ¢ HU3K0M OrMoMaccoil BOJOPOCIH B UX
KHLICYHUKAX HAXOIAT MECOK, PAKOBUHBI, KOPKOBBIE KOPAJUIMHOBBIE BOJOPOCIH. DTOT €)X TaKiKe IOTped-
JSIeT JOHHBIX KUBOTHBIX — Mytilus edulis, Balanus sp., Celleporina sp. I[luieBasi CelIeKTUBHOCTbH 110
OTHOILICHUIO K Pa3JINYHBIM BOAOPOCIISIM ONPEACIISIeTCs INIOTHOCTBIO UX PaclpeesieH s, BUAOBBIM CO-
CTaBOM H IUIOTHOCTBIO pacrpeesieHIsI caMUX MOPCKHX exell (Agatsuma, 2001b).

VIMeHHO BOIOPOCTH OKa3bIBAIOTCS HAMITY LI MHUILIEH [uis exxell. BkycoBble kauecTBa roHas, npsi-
MO BIJIMSIIOIINE HA UX KOMMEPUYECKYIO IIEHHOCTh, ONPEICIISIOTCS HAINYHEM CBOOOJHBIX aMUHOKHCIOT
[JIMIMHA, aJJaHMHA U BaJlMHA, IPUYEM IIEPBbIC JIBE MPUIAIOT TOHAAAM CJIAJAKOBATBIA BKYC, a TPEThS —
ropbkoBathlil. [Ipeobnaganue TOro MM HHOrO KOMIIOHEHTHI BKyCa, B CBOIO OUY€pE/lb, CBSI3aHO C 0COOCH-
HOCTSIMHU [TUTaHUSI MOPCKOTO eka. Tak, Ipu «phIOHON» TUEeTe TOHaAbl XOPOLIO Pa3BUBAIOTCS, HO HIMEIOT
TOPBKOBATHIN BKYC, O0yCIIOBIICHHBIN MpeobiaganueM BajauHa. [1pu «iamMuHapueBoil» — coaepxaHue
IIMLMHA U [Ty TaMUHA OTHOCHTEJILHO BaJIMHA B TOHAIAX BCEI/IA BhIILIE, M BKYC Y HUX CJIaAKOBaThIi. LBeT
HKpPBI TIPU 3TOW AMETE OKA3bIBACTCS SIPKO-)KEITHIM WIIM JIMMOHHBIM, & 3TO — OJIMH U3 OCHOBHBIX BU3Y-
aJbHBIX NIOKa3aTesel xopoumx ToBapHbIx KauecTs (Hoshikawa et al., 1998; Kpynnosa, [1asmroukos, 2000).
[TosToMy simoHCcKHE depMephl A5 BBIPALIMBAHNS MOPCKHX €XKEH U CO3aI0T ClelualIbHbIC IAMUHAPH-
€BbIC [UIAHTAIINY, & 7S TOBBILICHHUS KaUueCTBa FOHAJl «IMKUX» 0c00ei NX TPaHCIIIAHTUPYIOT B OKYJIBTY-
peHHbIe 3apociau JaMuHapul. OTMETHM TaKXke, YTO B KyJbTypEe MOPCKHUE €XKH €T U Ha3eMHbIE pacTe-
Husl, Hanpumep Reynoutria sachalinensis, u TIPUKPETIICHHBIX KUBOTHBIX — ChEJOOHYI0 MUAMIO, Oana-
nycos (Kittaka, Imamura, 1981).

Crenyrouye ycloBHs ONTUMANIBHBI 47151 9 PEeKTUBHOTO POCTa MOJIOIU: CPABHUTENBHO c1albIe Te-
YEeHUs U HU3Kasi NPUOOMHOCTD («HU3Kash THAPOAMHAMUKA); HAJIMYUE KAMHEH C IONepeYHUKOM 0koj10 30
CM C IPUKPEIJICHHBIMU BOIOPOCIISIMU (IUIEHKA TUATOMOBBIX, MAKPO(QUTHI) HITH aKKYMYJIHMPOBAHHBIM Ha
IIOBEPXHOCTHU ACTPUTOM; OTCYTCTBHE II€CKA WM UJa; IIOCTOSIHHAS LUPKYJISILNS BOJbI, IPETISITCTBYIOIIAS
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CYLIECTBEHHOMY TOAbEMY TEeMIIEpaTyphl JETOM U MPOMEP3aHUI0 3UMOH, a Takke oOecnednBaromas
CHA0KEHHUE )KUBOTHBIX KUCIIOPOJIOM; OTCYTCTBUE XUIIIHUKOB — MOPCKHX 3Be3/1, KpaOoB u Jip. (Agatsuma,
1998).

Taxum o6pa3oM, Ipy paHYMPOBAHUH TEMIEPATYPHBIN U THIPOAUMHAMUYECKUI (aKTOPhI C y4eTOM
0o0OMIIMSL M KauecTBa MULIM OKa3bIBalOTCs onpenensomuMu. CyniecTByeT TaK)ke MHEHHE, YTO HaWITy4-
HIME YCIOBHS JIJIsl Pa3BUTHUS HCKYCCTBEHHO BhIPAILIEHHON MOJIOAN MOTYT JIaTh TOJBKO paifloHbl, TAe 00H-
TaJH POIUTEIIH, M TIOOTOMY €€ HaJl0 BO3Bpallarh IMeHHO B 3TH paiionsl (Hoshikawa, Agatsuma, 1999).
IIpaBna, Takoi MOAXOA MOXKET CEPbE3HO YCIOKHUTH BhIpAIlMBaHNE €XEH U MPOIEe TOBOPUTH O KAKOM-
TO MPUEMJIEMOM YPOBHE COOTBETCTBUS YCIOBHI OOMUTAaHUS ONITUMAIbHBIM.

OrneHka yCHemHOCTH pa3BeeHNs MOPCKUX €Xell B eCTECTBEHHOM cpejie 3aTpy/JHEHa, TOCKOJIBKY, B
OTJIIMYHNE OT MOJUIIOCKOB XaJIMOTHCOB U IPYTUX UCKYCCTBEHHO BBIPAIIMBAEMBIX BU/IOB, Y MOPCKHX €Xei
He HaOII0AaeTCs 3aMETHBIX PA3TUUMi MEXK/Ty TOBTOPHO OTOOPaHHBIMHU U TUKUMH 0co0siMu. st nuaeH-
TUPUKAIIA MOKET MIPUMEHATHCS ¥ MEUCHHE MIPH YCIOBUH, YTO OHO HE MPHUBOJAUT K CYIIECTBCHHOMY
YBEJIIMUCHUIO CMEPTHOCTH 1 3aaepkke pocta (Ebert, 2001). beio mokazano, 4To BO3MOXKHBIH MyTh Ta-
KOT0 0€30MacCHOTO JIJIsI €Keil MeYeHU s — MCIOIb30BaHNE XUMHYECKUX, HAIPUMEP TETPALMKINHOBBIX U
KaJbLIEMHOBBIX (MeTaT0(IIyOpeceHTHBIX ), uHauKaTopoB (Hagen, 1998).

Heo0xonumocTh onTHMHU3aLUK NIPOIIecca pa3BeCHUS HO BCEM MOKa3aTeNsiM 3aCTaBisieT BRIOUpaTh
MEKIY CO3JaHrneM Hanboee MOAXOISIIUX IS dKUBOTHBIX 9KO(PH3HOIOTHYECKUX YCIOBUH 1 YIOBIETBO-
pEeHHEM KOHOMHYECKUX TpeOoBaHni. BaskHO NpaBUIIbHO BBIOPATh caMy CTPATETHIO Pa3BEACHUS U yC-
TaHOBUTH, 10 KAKUX TOBAPHBIX MOKa3aresnel (pa3Mep U BO3pacT) BECTH MOJpalllUBaHUE KUBOTHBIX,
JIOJDKHBI JIM MEJUJIEHHO PacTyIIUe )KUBOTHBIE HCKIIIOYATHCS U3 TPOIlecca BhIpallliBaHUs U Jp.

WHTepec k conManbHbIM, 3JKOHOMUYECKUM M TEXHUYECKUM acTIeKTaM yIpaBIeHUs IPEeaIpUITUIMU
SXUHUKYJBTYPBI IPOSIBISIIOT CIIEHUAMCTBI caMbIX pa3Hbix crpaH (Devin, 2002; Balsamo, 2002; Halvorson
and Quezada, 2002).

C yBennueHueM pbIHOYHOIO pa3Mepa roHal CTOMMOCTh UX PacTeT MOYTH SKCIIOHEHIIUAIBHO, HO C
KaKOIr'0-TO BO3pacTa 3TOT pa3Mep OKa3bIBAeTCs OTHIOb HE NMPOMOPLHOHAIBHEIM pa3Mepy exa. Uem
OoJible CPEACTB 3aTpayuBacTCs Ha MOJyUYeHUE TOBAPHBIX KHUBOTHBIX, TEM, C HEKOTOPOTO MOMEHTA,
MEHbILIE MoJTyyaemas npuobuib. [103TOMY BBEIOOP ONTHMAaJIBLHOTO pa3Mepa, A0 KOTOPOro HeOOX0IMMO
BBIPALUBATh €Xa, JT0JKEH ONPEENAThCA HE MAKCUMYMOM BO3MOKHOM PBIHOYHOM LIEHBI MPOTyKIIUH, a
ypoBHeM penrtadenbHocTH (Grosjean, 2001). BeisiBieHrneM B3anMOCBsI3ei MEXLy pOCTOM TOHAA U yc-
TMEIIHBIM Pa3BUTHEM MAPUKYJIBTYPbl MOPCKUX €XKel 3aHUMAIOTCs crenuanucTsl HarmonansHoro ucce-
JIOBaTEILCKOTO MHCTUTYTA akBaKynbTyphl Snonuu (Unuma, 2002).

[Tpumopse, Caxanu, FOxubie Kypuitel 0011a1a10T BHICOKUM ITOTEHIIMAIOM JJIsl pA3BUTHUS SXUHHUKYJIIb-
Typsl. B HacTosiiee BpeMsi aKTHBHO 00CYKIAIOTCSI IPOEKTHI CO3JJaHMA 37€Ch CIIEHUATH3UPOBAHHBIX
XO35MCTB 110 BOCIIPOU3BO/ICTBY U BBIPAIIIMBAHUIO MOPCKUX €Xel Ha MPUPOIAHBIX U HCKYCCTBEHHO CO3/1aH-
HBIX KOpMOBBIX Nossix ([TaBmroukoB, Kpynnosa, 1999, 2000; KpynuoBa u ap., 2000). OgHaxo a1 Toro,
9TOOBI IEPEUTH OT IKCIICPUMEHTOB K peaIn3alii IPOEKTOB, TPEOYyeTCs PEIINTh 3a1ady Mepeaadn mo-
XOJSIIUX MOPCKHX YTOANH B Ty HJIM HHYIO (DOpMY BIIaACHUS UMHU.

6.2.2.3. Tpaucnaanmayua

HexoTopble sSIMOHCKHE KOOTIEPATHBBI €KETOIHO MEPECENSIOT MOPCKHX €Xel N3 OeTHbIX MHIIeH paii-
OHOB B PailOHBI, OOMJIbHBIC MTOAXOAALIMMHU BOZOPOCIIIMU. OOBIUHO 3TO AeNaeTcs 11l yBEIUUEHHsI ypO-
JKasi TOHaJ{ BBICOKOT'O KaueCTBa TOJIKO B HAUAIBHOM CTaIul UX OBICTPOro pocTa. YK€ 4epe3 HECKOIbKO
MecsLeB IpeObIBaHMS STHX €XKEil B HOBOM paiiOHE WX FOHAJIbl Pa3BUBAIOTCS MPAKTHYECKU JI0 TEX XKe
pa3MepoB, 4TO U y MecTHBIX. [10 Macce roHaj nmepeceneHIsl MOTyT B 4—5 pa3 00rOHATH X COOpaTheB,
OCTaBIICHHBIX B O€/IHBIX MUILEH paiioHax. [{pyryo eib MpecieayeT nepece’IeHne exell B 3alnIieH-
HBIE 3aJIMBBI C TEM, YTOOBI JIETKO OBIJIO BHOBB MX cOOpaTh MMO3HEE, HEB3UPAsk Ha HETIOTO/Y.

[ToBBIIIeHUS KaueCTBa UKPBI OOBIYHO JOCTUTAIOT, IEPECaKMBasi B3POCIBIX MOPCKHX €Xkeil B MecTa
¢ OOMJIBHBIMU TTOCENICHUSIMH Bogopocieid. Hanpumep, Tak yke HECKOIBKO JIET IOCTYMAOT PHIOAaKH Ha
3amaJHOM 1o0epeskbe Mprnanmuu Ut yBeTHIeHNs pa3Mepa FOHaJ M TIOBBIICHHS JOXOAHOCTH POMBIC-
7a. B OOJBIIMHCTBE IPYyTUX MPOMBICIOBBIX paifoHOB, Harpumep, Mekcuku u Kanudopuun, ata padorta
0CTaeTCs NOKa B paMKaxX HAay4YHOTO ITOMCKA M €Ll HE ITOCTABJICHAa HA KOMMEPUECKYI0 OCHOBY. OTBITHI
MOKa3bIBAIOT, YTO TOHA/IBI MOPCKOTO €Ka YBEIMYMBAIOTCS B pa3Mepe 3a 3—4 Mec. B 1r000€e BpeMs roaa
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(Andrew; 1986; Klinger et al., 1997; Vadas et al., 2000), Ho HanOosee 3PPEKTUBHO ATO MPOUCXOIUT B
MeCSIbl, KOTZIa MUTaTeIbHbIE BElIeCTBa HAUMHAIOT MOOMIIN30BATHCS I TaMeTOTeHe3a.

B Slmonuu pocT Tena u pazBuTHE roHaja HanboJee KOMMEpPUYECKH BaXKHBIX BUIOB — S. intermedius
u M. nudus — ObUTH 3aMETHO YAYYILICHBI IePeCcaaKoi B3pOCIBbIX MOPCKUX €Kel U3 TITyOOKOBOAHOM M
OetHOI cpesibl 00MTaHus Ha Oorarbie kKopMoM MelikoBoibs (Kawamura, 1965, 1966a; Yano et al., 1994;
Kawamata, 1998). DxcriepuMeHTHI TOATBEPKIAI0T BO3MOXKHOCTh YBEIMUMBATh Maccy roHaj a0 18%
OT Macchl Tena (KOMMEpUECKUii MUHUMYM) 3a JIBa Mecsilia B aKBapuyMax WU 3a TPU — B MOpE C 00H-
e nuiy (Agatsuma, 1999). Takum 06pa3om, MOpcKoe BblpaiinBaHue (pakTHIeCKH — 3TO PaHIHPO-
BaHUE) JaeT XyALIME Pe3ysbTaThbl, YeM HCKyCCTBEHHas cpena. Kpome Toro, K JOCTOMHCTBAM IOCIE-
JHEH OTHOCSTCS MPEUMYIIECTBa, 1aBacMble SKOHOMUEH KOPMOB U YIIPOIIEHUEM cOopa yposkasi.

CKOpOCTh pocTa NOMYJISIUH MOCIIe TPAaHCIUIAHTALIMH B APYTHE PaHOHBI CYIIECTBEHHO OTIMYACTCS OT
TaKOBOW B HCXOAHOM paiione. Hanpumep, Monoap ¢ tuaMeTpoM nmanmps 15 M, nepeHecennas B SInox-
CKO€ MOpE Ha Ioro-3amnajae Xokkaino, Belpactana 10 40 MM 3a 0lUH ToJ ¥ 8 MecAlEeB, a HHOT/A 3a JBa
roja; Mononap auamerpom 20 MM, nepenecennas B Canrapckuii nponus u 3ain. OyHka, gocTurana
40 mm gepe3 roj, a S0 MM — depe3 JBa rojia nocjie TpaHcrurantanuu (Agatsuma, 1998).

TpaHcutanTanyst MOPCKHX €Xel, TpeOyrolas MeHee KPyITHbIX KallUTaIbHBIX BIOKEHUH, Ha COBpe-
MEHHOM 3Tare MOXKET 3aMEHUTh UX KyJIbTUBUPOBaHHE. DTO BIOJHE )KU3HECTIOCOOHAs aJbTepHATUBA
Oosee JOpOrocTosiel TeXHUKE HHKYOUPOBAaHUSI MOJOAH MPH KYJIBTUBALMH. Y YaCTKH MOPSI C MJI0XO0
Pa3BHUTOI KOPMOBOM 0a30ii YacTo HE JAIOT BOSMOKHOCTH MOPCKHM €XKaM JIOCTUTaTh PHIHOYHBIX pa3-
MEpOB HJIM TPpeOyeMOoro KauyecTBa roHaJ, HO OHU BIIOJIHE MOTYT 00€CIeYnuBaTh MOCTABKY KUBOTHBIX
JUIS TpaHCIUIaHTauu. TpedyeTcs yuecTh U BO3MOKHOCTD IPOSIBIIGHUS B MECTaX TPaHCIIaHTAIIMK He-
ONaronpUsATHBIX Pe3yJIbTAaTOB BhICAAHNUS [IEPECeICHIAMH PACTUTEIBHOCTH M YBEIMUCHHUS MaekKa exeit
B TIpoliecce UX MepeMereHus u3 OeHbIX MULIeH palOHOB, I1ie OHU (PaKTHYECKHU 3aILUIICHbI U OT MPO-
MBICJIA, U OT MPUPOAHBIX BparoB. Jleso B TOM, YTO B 3apociiax OypbIX BOLOPOCIEH, KyJa MOJIOIBIX
eXell 0OBIYHO NIePEeCEISIOT, OHU HE TOIBKO HAXOST MUY, HO U BCTPEYAIOT, HAIPUMED, YKPhIBAIOIUX-
Csl TaM e MOJIOJBIX KpaOoB. DTO MOKET NMPUBECTH K MOJHOMY YHHUYTOKEHHUIO NomnoiaHeHus. [Ipu
BBICOKOH M3MEHYMBOCTH B TIOTIOJIHEHUH, CBSI3aHHOW C Pa3iMYHbIMH (HPaKTOpaMH, BaXKHO MMOBTOPSITH
TPaHCIUIAaHTALMIO B KOMMEPUYECKOM MaciiTade ¢ TeM, YTOObI ONMpEeAeIUTh 3aTPaThl U BHITOABI €€
OCYILIECTBJICHHS B TE€UCHUE MIEPHOOB C HU3KUM OTHOCUTEIIHO CPEJHETO yPOBHEM IOMIOJTHEHHS 3ara-
ca (Dixon et al., 1999).

C TpaHCIIIaHTaLUeH CBsA3aH LEbIi s HepeIIEHHbBIX BOIIPOCOB, OCTPOTA KOTOPHIX P IIEpeXoie OT
OJHOTO paifoHa K JApyromy He oxmHakosa. [Ipexae Bcero, mepen ee mpoBeIeHUEM HEOOXOIUMO yoe-
JUTHCS, YTO 340POBBE MPEATONAraeMblX MePEeCceNCHIIEB HAXOAUTCS Ha JOJDKHOM YPOBHE, H OTCYTCTBY-
€T BO3MOKHOCTb IlepeHoca 3a00JIeBaHMi eXel U3 OHUX palloHOB B Apyrue. Jlanee, 10 CUX 1MOp HE U3-
BECTHO, IPUBOJUT JIM CaM MPOLECC TPAHCIIAHTALMH K CEPhE3HBIM CTPECcCcaM, BBI3BIBAIOLINM (paTab-
HbIE OOJIC3HH MEPEMEILICHHOTO IOMOJIHEHNUS, M TPU KaKUX YCIOBUSIX PUCK TAKOBBIX MUHMMAaIEH. [ist paz-
JMYHBIX PAHOHOB HET TOUYHBIX JAaHHBIX 00 ONTHMAaIbHBIX CE30HAX TPAHCIUIAHTALUHU U O TOM, KAKUM 00-
pa3oM HEOOXOAMMO MOATrOTaBINBATh IHO AJIS [IpHeMa IepeceseHLeB. B yacTHOCTH, HYKHO JIH yIasTh
4acTh BOAOPOCIEH TS CO3aHMS «IUIAaLAapMa sl HACTYTIJICHUSD) €Kell Ha 3apOCII BOJOPOCTICH, KaKH-
MH T10 BEJTHYMHE JOJDKHBI OBITh 0CBOOOXKIaeMble YHaCTKH, KaK ObICTPO OHM OyIlyT pacIIupsTHCS BCIIEA-
CTBHE BBIEJIaHUSI, C KAKOW MEPUOJUYHOCTHIO MOKHO MOBTOPSITH 3aCElICHHUE Ul TOT0, YTOOBI BOIOPOC-
JeBOe MOKphITHE ycreBano O0bl BocctaHoBUTHCs (DMR research.., 2001).

6.2.2.4. Ananu3z munoe Hcu3HEeHHbIX CIMPAmMe2uii MOPCKUX eicell KaK Memoo oUeHKu
nEepPCREeKMUBHOCIU UX UCHONb306AHUA 6 AKEAKYIbHYPE

Hecmotpst Ha 6onblI0€ KOJTMYECTBO BUIOB MOPCKHUX €3KeH, 0OMTAIOMKX B MPHUOPEKHBIX BOAAX pa3-
HBIX CTpaH, B Ka4eCTBE MPOMBICIIOBBIX YIOTPEOIISIOTCS UL HeKoTophle. Ha mepBriil B3MIsA HE Bee-
I71a OYEBUIHO, KAKUE KPUTEPUH HCIIOJIB30BAIUCH TOTPEOUTEISIMHU IPH BBIOOPE BUAOB. B wactHOCTH, IpH
JOCTYITHOCTH M OOJBIIOM OOMJIMH MPHUOPEKHOT0 MOpPCKOro exa Tetrapygus niger B Unmm (Vasquez,
Buschmann, 1997), on npakTHUeCKH HE NCIOIB3YETCs B MUILY MECTHBIM HacejaeHneM. OCHOBHOH MpH-
YHMHOM UTHOPUPOBAHUS ATOTO BU/IA, KAK OKa3aJI0Ch, SIBJISETCS] OTCYTCTBHE BKYCOBOM MPUBJIEKATEIBHOC-
TH €r0 TOHaJ. AHAJOTHYHAsl CUTYyallusl HaOII0JaeTCsl ¢ MOPCKUM exoM Arbacia lixula 3 Toro xe
cemeiicTBa. DTOT BUA yNOTPEOISETCS B MULLY B CPEAU3EMHOMOPCKUX CTPaHaX TOJIBKO B HEKOTOPBIX
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palioHax, B To BpeMs Kak Paracentrotus lividus MHUPOKO TPOMBIIISAETCS B JaHHOM peruoHe
(Boudouresque, 1990).

Wkpa Mmopckux exelt ceM. Arbacia, ToMHMO CBOEH BKYCOBOH HEITPUBJIEKATEILHOCTH, IMEET TEMHO-
(bMOJIETOBBII LIBET, B OTIINYHE OT OOBIYHO KENTOMN TN OPaHKEBON MKPHI TPAAUIIMOHHBIX TIPOMBICTIOBBIX
BUJIOB MOPCKHX €Xel, TaKuxX Kak P. [ividus n CTpOHTHIIOUEHTPOTHIBI.

HeoObIuHbIi LIBET MOKET CUTHAJIM3UPOBATh O HATMYUH MIPOILYKTOB BTOPHYHOTO METa00IM3Ma, npe-
JQYTPEXKIAIOMIUX TOTEHINAIBHBIX XUIITHUKOB O HECheTOOHOCTH WM AaXe SAOBUTOCTH MOTEHIMAILHON
xeptBol (Harvey, Greenwood, 1978). XapakTtep mono0HOTO MPEAyNpexKASHHs SIBISIETCS BaXKHBIM U IJIS
BBIMETAaHHBIX SIU1I, CBOOOIHO IIABAIOIIUX B TONIIE BOJBI M YS3BUMBIX AJIs1 XUIIHUKOB. [TouemMy BubI cem.
Arbacia Tpon3BOJAT JONONHUTENbHBIC SHEPTETHYECCKUE TPATHI, BEIpaOaThIBas BTOPUYHBIC METAOOIHUTHI,
B TO BpeMms kKak P, [ividus v Bujibl pona Strongylocentrotus He nenatoT 31oro? MoxerT Jid JaHHbIN CIIeLH-
¢uueckuii BUJ MeTabonIM3Ma ObITh CBSI3aH C TUMOM cTpateruu? M, ecnu cBsi3aH, MOJKET JIM aHAJIN3 CTpa-
TEruii ObITh BXKHBIM B OLICHKE TIEPCIIEKTUBHOCTH BUJIOB MOPCKHX €3KEH JUIsl HCIIOJIb30BaHHS B aKBAKYJIb-
Type? VIMeroT 11 cTpaTerny CBOI0 OCHOBY B SHEPTETHYECKUX MOTPEOHOCTSIX U Tparax, KOTOPbIe MOTYT
OBITH MCTIOJIL30BAHBI B IOHUMaHUU ()YHKIIMOHAJIBHBIX 0COOCHHOCTEH, HEOOXOAMMBIX JIJIsl OCHKH HX T10-
TeHnmana? Jlajgee mpennaraeTcs HCIOIb30BaHNE HEKOTOPBIX OCHOBHBIX BUJIOBBIX XapaKTePUCTUK, CBS-
3aHHBIX CO CTPATETHsIMH BUJIOB, [10JIArasi, YTO OHK MOTYT OBITh BIIOJIHE TIOJIC3HBI ISl TaHHOH LIEIH.

Onepeemuueckuti baranc. CornacHo BTOPOMY 3aKOHY TEPMOANHAMUKH, )KUBBIE CUCTEMBI TOJKHBI
MCTIONIb30BaTh YHEPTHIO [T MOACP KaHUs CBOCH JKHU3HEACATENbHOCTH BO BpeMeHH (Bertalanfty, 1952).
Kak oTKpBITBIE CHCTEMBI, OPTaHU3MBI ACTAIOT 3TO, TIOJTy4ast SHEPTHIO U3 OKPY KAIOLIEeH Cpe/ibl U pa3me-
11as1 e B pa3IMyHbIC BUBI IESTEILHOCTH. CBS3b MEKAY MOTYyUYCHHOH SHEPTHEH U ee pacpeeIcHueM
BBIpaKEHO B ypaBHeHUH Oananca snepru (Ricker, 1968):

C-F=A=R+U-+Pr+Ps,

rae C — norpebnenue, F — dekanun, A — ancopbuus, R — neixanue, U — Boiaenenne, Pr— penpo-
JOYKTHUBHAS MPOAYKUUs, U Ps — comaTrueckasi poayKIusl. DHEPTHs, CBI3aHHAS C JbIXaHUEM, TPATHT-
csl Ha aHa0OJIM3M M MOAJepKaHUe KU3HEAESITeIBbHOCTU. PS Ccnosbp3yeTcst Ha pocT U BOCCTAaHOBJICHUE
CKEJIETHBIX CTPYKTYp AJIs 3aIUTHI Tena. Pr u Ps BMecTe cocTaBnsioT oOmIy0 MPOAYKIUIO MM acCH-
musinuio. [Ipu pacyere sHepreTHYecKoro 0anaHca UCIOIb3YIOTCSl eIMHHUIbI dHEprun (JxKoynun). Hpy-
r've eAMHUIBI (Macca) MOTYT OBITh UCIIOIB30BaHbI IS IPYTUX LIeJIeH, HO TOIBKO eTUHHIIBI JHEPTUH 110~
3BOJISIFOT MPOU3BOJHUTDH BBIYMCICHNE OTHOCHTEIBHOTO, HE a0COIIOTHOTO, pacipeesieH sl JHEPTUU Ha
WCTIOJIb30BaHME B Pa3IMYHBIX PYHKLHUSIX, PACCMOTPEHHE KOTOPBIX SIBISETCS CYIIECTBEHHBIM AJIS yCTa-
HoBJIeHUs TUTOB cTpareruii (Calow, Townsend, 1981).

W3BecTHBI TOTBKO HEMHOTOYHCIICHHBIE ITONBITKH COCTABJICHHUS YHEPreTHUECKOro OanaHca Ajsi Mop-
CKHX €)X, 1 BCe OHM HE MOTYT CUMTAThCs MOJHBIMU. Hampumep, B OlomkeTe SHEpruu IJis
Strongylocentrotus intermedius, npennoxennom Oymxu (Fuji, 1967), HemocTaeT pacCMOTPEHUS aCIEK-
TOB JIbIXaHHS, a B dHepreTuueckoM Oanance S. droebachiensis M.B. Tlponma (1977) siBHO He XBaraeT
ACTIEKTOB MOTPEOJICHUS.

Tunvr cmpameeuti. BeIOOp cTpaTernu MoOKeT OBITh CBSI3aH C YHEPreTHYECKUM OalaHCcoM, JiexkKa-
MM B OCHOBe KoHIennu crpareruu (Ebert, 1982). B sHepreTnyeckoii cuctemMe opraHu3Ma CyIiecTBy-
0T Pa3JInYHbIC BAPUAHTHI IEPEKIIOYCHHUS Iy TSl SHEPreTUYECKUX TPaT: Ha COMaTHUECKUH POCT, ToHAa -
HYIO POIYKIHIO U Ha BEDKMBAHUE, PUUEM ITPY MOCTYIJICHUH €€ Ha MOAJIep)KaHue OJHON (DyHKIINH SHEp-
I'Msl CTAHOBUTCS HE JOCTyMHA 1uist Apyrux Gyuknuii (Calow, 1984).

JKu3HeHHbIe CTpaTerny OTPaXkaloT, KaK 3T XapaKTEePUCTUKH MU3MEHSIOTCS, YTOOBI YBEIUIHUTD CO-
OTBETCTBHE OKpYyxkaromiein cpene (Stearns, 1992). BzaumoseiicTBre 3THX XapaKTEPUCTHK YETKO BhIpa-
JKeHO B ypaBHeHHH Dynep-JloTka (Calow, 1984):

1=5%e"s.n.,
rae r — napaMeTp ManbTyca (CKOPOCTh 3KCIIOHEHIIMAIIBHOTO POCTa), t — BpeMs [0 HACTYIJICHUS MO-
JIOBO3PEJIOCTH, GYHKIUS COMaTHIECKON MPOAYKLUH; S — BBDKMBAHUE, (PyHKIMS MOATICPKAHUS KU3HE-
JESTETLHOCTH (BOCCTAHOBICHUE MOBPEKICHHBIX M YTPAYEHHBIX YaCTeH TeNa) U 3alUThl OpraHu3Ma; u
N — IUIOIOBUTOCTb, QYHKIMS TOHAJHON npoayKiuud. COOTBETCTBHE OpraHW3Ma OKpY:Kalollel cpene
YBEJIIMUUBACTCSI IPU YBEJTUUEHUH S U Nl ¥ IPH YMEHBILCHUH {.

I'paiim (Grime, 1977) cBs3an cTpareruu >KU3HU ¢ AByMsI BHEIIHUMH (pakTOpamu, KOTOpbIe OTpaHu-
YHMBAIOT PHEPTUI0 HHAWBUAYYMA. [lepBbiii — 3TO BO3aeHCTBUE CTpecca, KOTOPBIH OrpaHUYMBaAET MPO-
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JIykiuto oromaccel. OH BKITIOYAET B ¢e0s1 CJ1a0yro JOCTYMHOCTD MUIIH, HU3KYH CIIOCOOHOCTD K IMHUTa-
HUIO ¥ CyOONITUMalIbHBIE a0NOTHYeCKUe ycaoBusl. J{pyroit ¢pakrop — HapylieHHe, IPUBOIsIIEE K MOTe-
pe 6uomaccel. OOBIYHO 3TO BO3ACHCTBHUE, ONMpPELNIIEMOe XUIIHUIECTBOM MU BIMSIHUEM JIeTaIbHBIX
abuornyecknx (HpakTopoB. Buabl, KOTOpbIE UCTIBITHIBAIOT BEICOKYIO CTEIICHb HAPYIICHUSI — pyoepaib-
Hble 610bl, OUEBUIHO, OYIyT UMETh HU3KYIO CTETICHb BBDKUBAEMOCTH S, BBICOKYIO CKOPOCTb pocTa (He-
3HAYUTEIHHOE BPEMs JI0 HACTYIUIEHHUS MTOJIOBO3PENIOCTH) t, M BBICOKYIO IIJIOA0OBUTOCTD N. DTH BUJIBI pac-
XOIIyIOT HE3HAUUTEIHbHOE KOIMYECTBO SHEPTHH Ha TOACPKAHNE U 3aIUTY TeJla, MOCKOJIbKY OOoJbIlas
YacTh SHEPTHUH HCIOJIb3yEeTCs Ha POCT U BOCIHPOU3BOACTBO. BUIbI, KOTOpBIE UCTIBITHIBAIOT BHICOKYIO
CTEIeHb CTPECCa, CIMpecc-moaepanmmubvle 6udbl, OUEBHIHO, HMEIOT BHICOKYIO CTEIIEHb BEIKHBAEMOC-
TH, HU3KYIO IJIO0OBUTOCTh U HU3KYIO CKOPOCTh pOCTa. DTH BHJBI PACXOIYIOT MHOTO SHEPIMH Ha MOJI-
JiepKaHue )KU3HEIeATeIbHOCTH UM 3aIIHUTY, TOCKOJIbKY OHa HE UCTIOIb3YETCsl Ha pOCT U BOCIIPOU3BO/I-
CTBO. DTO yBEIUYMBACT BEPOSTHOCTH BEDKUBAHUS ITUX BUAOB UIMTEIBHOE BPEMSsl, JOCTATOUHOE JJIS
YCIIEIHOTO BOCIIPOU3BOJICTBA. BUbI, KOTOpBIE HCIBITHIBAIOT HE3HAYUTEIBHYIO CTCIICHb HAPYILICHHUS U
cTpecca, 8UObI-KOHKYPEHMbl, UCTIONIB3YIOT SHEPTHIO I 00eclieueHHs BceX (yHKIHM.

OTH TpH NEPBUYHBIX TUTIA CTPATETHUI BCTPEUYAIOTCS TIPH SKCTPEMABHBIX YPOBHSX CTpecca U Hapy-
mreHns. OueBUTHO, YTO BTOPUYHBIC THITBI CTPATETHH PEATU3yI0TCSI BUAAMH IIPH IPOMEKYTOYHOM YPOBHE
BHEITHHUX (PaKTOPOB.

Tunvl cmpamezuii U nepcneKmMuU8HOCMb U008 MOPCKUX edicell 015 akeaxynbmypsl. Ecnu B Ka-
YeCTBE OCHOBHOT'O KPUTEPHS MCTIONB30BaTh YPOBEHB MTPOIYKIIMH, TO BUIBI MOPCKUX €XKel, HanboJee pH-
TOZIHBIC AJISl aKBAKYJIBTYPBhI, JOJKHBI IMETh CaMO€ KOPOTKOE BpeMsl 10 HACTYIUICHHSI TTOJI0OBO3PEIOCTH
(BBICOKYIO CKOPOCTH pPOCTa), CaMyI0 BBICOKYIO TUIOJIOBUTOCTD U CaMyI0 HU3KYIO CTEIIEHb BBIKHBAEMO-
cti. OHU HE IOJKHBI PacX0J0BaTh MHOTO SHEPTUHU Ha MOAACPKaHUE KU3HEACSITCIBHOCTH WIIH 3aIUTy
tena. C Ipyroi CTOPOHBI, BU/IBI, BKJIAIBIBAIOIINE SHEPTHIO B MOACPKaHUE KU3HEISATSILHOCTH, OKa-
3BIBAIOTCS CIIOCOOHBI JIy4IlIe TPOTHBOCTOSATH CTpeccoBoMy Bo3aelicTuto. /1. Jloypenc (Lawrence, 1990)
OTIpeeIIII CTIEUU(HYECKHE TUITbI )KU3HEHHBIX CTPATETUi pa3IMYHbIX BUIOB MOPCKUX exell. Bo3HukaeT
BOTIPOC, MOKHO JIU HCTIOTB30BATh OTH XapaKTEPUCTUKHU I OLECHKH MEPCIEKTUBHOCTH BHIOB MOPCKHX
eXel Ui aKBaKyJIbTypbl?

Br160op ompeneneHHOTo BUa JJisl HCIIOIb30BAHUS B aKBAKYJIBTYPE MOXKET JUKTOBATHCS IBYMSI Tpe-
0OBaHMSIMH — JIOCTYITHOCTBIO BU/Ia MJIM COOTBETCTBHEM ero Habopy cnenuduyeckux kputepues. o-
CTYNHOCTh BHJIa SIBJIIETCS BEChMa CYIIECTBEHHBIM J0BOJIOM, HO MpuMep ¢ Tetrapygus niger TMOKa3bl-
BaeT, YTO ATOT0 He JocTaTouHO. OYeBHIHO, UTO pa3iuyHble (DYHKINOHAJIbHBIE XapaKTEPUCTUKHU CBA3a-
HBI C Pa3JIMYHBIMU TUIIAMHU CTPAaTETUH BUIOB MOPCKUX exeH (Tabm. 6.2.2.4.1). Buasl 1omKHBI HIMETh
Ha0Op ONpeaeIeHHbIX XapaKTePUCTHK, NPUCYIINX ONPEEICHHOMY THITY peallu3yeMOl CTpaTeTuu.
K npumepy, Takue Buabl Kak Tripneustes ventricosus, oOuTaiomue B OM0TONax, MOABEPKEHHBIX 00JIb-
LIOMY YPOBHIO HapyILICHUH, HO C BHICOKUM OOMJIMEM ITUILHU, OYEBUAHO, OYyT UMETh BHICOKYIO CKOPOCTh
pocTa, BEICOKHE PENPOAYKTUBHBIC YCHIIUS, BRICOKUI YPOBEHb METAa00JIN3Ma, HE3HAYUTEIbHBIC SHEPre-
TUYECKHE TPAThl HA MOAJIEPIKAHNUE KUZHEACSITEILHOCTH U KOPOTKYIO IPOJOKUTEILHOCTD )K1U3HU. Clie-
IYeT PacCMOTPETh, NEHCTBUTEIBHO JIM 3TU XapaKTEPUCTUKU CBUIETEIBCTBYIOT O IPUTOJHOCTH BUI0B
MOPCKHUX €Xel Uil aKBaKyJIbTYPBI.

Cropocmwb pocma. D06ept (Ebert, 1975, 1982) pa3nenut BUIbI MOPCKUX €KEH B COOTBETCTBUH C UX
TEMIIOM POCTa, Jiejasi BBIBOJ, YTO TaKHe BUIBI Kak Strongylocentrotus droebachiensis pactyt men-
JeHHee, ueM Iripneustes ventricosus u Lytechinus variegatus. CpaBHEHHE BUIOB MOXET OBITH Clie-
JIaHO JIydlle BCEro, eclii 0coOu MUTAIOTCS OJHOW MUILEH MPU MPOUYUX PABHBIX yCIOBUSIX. MOI0OIb
Echinometra mathaei, Diadema setosum n Tripneustes gratilla ipu conep>kaHuM B OTHOM aKBapHyMe
KOPMHJIM BOZOPOCIAAIMU. Pe3ynbrarhl okasany CyIecTBEHHYIO pa3HHILy B TeMIiax pocta (Tadi. 6.2.2.4.2).
Pa3smep manuupst ocobeid, JOCTUTIIMX BO3pacTa OIUH T0Jl, TAKXKE YKa3bIBACT HAa 3HAYUTEILHYIO BHJIO-
cnenrn(uIHyIo BapuabeabHOCTh B CKOpOCTH pocTa (Tadi. 6.2.2.4.3). OnpeneneHue Temmna pocta MoJio-
I SIBJISIETCSl BAYKHBIM MOMEHTOM, TIOCKOJIbKY 3TOT IOKa3aTejb CBsI3aH C BPEMEHEM HACTYIUICHHS 10-
noBo3penoctu (tabn. 6.2.2.4.4).

XO0T4 pe3yabTaThl THX UCCICAOBAaHUH BEeChbMa IMOKA3aTeIbHbI B PA3IHUUSIX TEMIIOB POCTa MEXIY
BHUJAMH, OHU HE Jat0T MHGOpMAIMY O IPOLYKIMH B €IMHULIAX SHEPruH. Tak, U3MEpeHHe TEMIIOB pocTa
y BUJOB, HMEIOLINX MAaCCHUBHYIO CTEHKY TeJa, COACPKAILYI0 OONbIIOE KOJINYECTBO KapOoHaTa Kallb-
LS, JACT 3aBBILICHHBIE PE3YJIBTaThI 110 NPOAYKIHH; KPOME TOTO, yBeJIMUeHHE 00beMa UMEET CIIEICTBUEM
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yBeJIn4YeHue o0IIel Macchl Tena, CBI3aHHOe, OJJHAKO, C YBETHMUCHHEM KOJHUECTBA [IeTIOMUYECKON JKU/I-
KOCTH, @ HE C IPOAYKLIHUEH.

Tem He MeHee, TPUBECHHBIC JAHHBIE CBUACTEILCTBYIOT O 3HAUNTEIbHBIX (DYHKIMOHAIBHBIX Pa3iiv-
YHSX, KOTOPBIE, KaK MPEeAIoaaracTcsi, HEMOCPEACTBEHHO CBS3aHbl C Pa3IMYHBIMU TUIIAMH CTPATETHH.

Ipooonscumenvrnocms ocuznu. T. 0ept (Ebert, 1975, 1982) oOHapykui pa3nuuusi B MPOAOJIKH-
TEJIbHOCTH KHU3HH BUJIOB MOPCKUX €Kel U 0OLIYI0 OTPHLATEIbHYIO KOPPEISALHUIO CO CKOPOCTBIO UX pPOC-
ta. Mcronb3ys nurepatypHble qaHHbie, 3TOT aBTop (Ebert, 1975) nokasan ObJbIIyI0 IPOJOJIKUTENb-
HOCTb XU3HU Echinus esculentus, Strongylocentrotus purpuratus n Strongylocentrotus franciscanus,
4eM TakoBylo Lytechinus anamesus, Diadema antillarum wn Tripneustes ventricosus. Pe3ynsraTsl ero
uccienosanuii (Ebert, 1982) nokazanu, uto Tripneustes gratilla— 1o cyniecTBy, OAHOJICTHUI BUJI, UMe-
IOUIHI TPOJOKUTENLHOCTD KU3HU OKOJIO OJTHOTO T0Jia, B TO BpeMsl KaK BHJIbI THUIIA Heterocentrotus
mammillatus v Heliocidaris erythrogramma uMerOT BEpOSITHOCTh €XKETOJIHOTO BbDKUBAHUS OoJiee YeM
0,9. JIuteparypHble HCTOYHUKU CBHCTEILCTBYIOT O 3HAYUTEILHON pa3HUIE MEXKY BUIAMH B TIPOJOI-
JKUTEIILHOCTH XH3HU (Ta0:1. 6.2.2.4.5). Jlaxke J0BONBHO JUITHTEIbHBIC CPOKH MTPOJIOJKUTEIBHOCTH KHU3-
HU, IPUBEJICHHBIE AJIs1 BUAOB P. Strongylocentrotidae, mo-BUIUMOMY, SIBISIFOTCS 3aHUKEHHBIMH, HICXO/IS
n3 npanabix T. D0epra (Ebert, 1988), cBHUOETEABCTBYIOUIMX O MPOJOJIKUTEIBHOCTH >KHU3HU
Strongylocentrotus franciscanus B 100 u 6oxnee ner. Jpyrue asropsl (Russell et al., 1998) momyunnu
Onu3KKMe 3HaYeHUs MPOJODKUTEIBHOCTH KU3HU 1S Strongylocentrotus droebachiensis B 3an. MaH
W CJieslajii BBIBOA, YTO JAaHHBIM BHJ PACTET MEAJICHHO U SBISETCS JOJITOKUBYIIUM.

Tabmuna 6.2.2.4.1. Ilpennonaraemble pyHKIMOHAIBHBIE XapaKTEPUCTHKH, CBSI3aHHBIE C PA3JIMYHBIMU THIIAMH CTpa-
Terui BUZ0B MOPCKUX €3KeH

Crparerus | KonkypeHTbI Crpecc-TonepaHTbl Pynepast
QDyHKYUOHATbHBLE XAPAKMEPUCTIUKU
Temn pocta Bericokuit Huzkuit OueHb BBICOKHIT
[IpoaomKUTETLHOCTD JKU3HU bompmmas Quenb OoJIbIIAs Heb6oubmas
Bpewms no nactymienust Kopotkoe Bonbiioe O4eHb KOPOTKOE
10JIOBO3PENIOCTH
Ocobennocmu ckenema
[IpoyHocTh MaHUKMPS U UTIT OTHOCUTENTEHO OueHb NpOYHBIE Hemnpounsie
[IPOYHbIE
Bocnpoussoocmeo
PenponykruBHble ycumust Bricokue Huzkue OyeHb BBICOKHE
DeHoJorust BOCIPOU3BOACTBA ITocne nepuona be3 onpenenennoii B Hauane oHTOreHe3a
MaKCHUMaJIbHOT'O CBSI3U C TUTAaHUEM
MATaHKS
YactoTa pa3MHOKEHUS OOBIYHO KaXKIBIH TOJ, [IpepriBrCcTO Kaxxpi ron
Dusuonocus
BIIMsiHIE HE0CTATKA TIUILH HA POCT 3HauUTENBHOC HesnaunrensHoe OueHb CHIIbHOE
VCTOMYMBOCTD K TOTOAAHIIO YmepenHnas Bricokas Huskas
VHTEHCUBHOCTD [BIXaHHUS Bricokas Huskas OueHb BBICOKAS
Cr10cOGHOCTb K MOTPEGICHUIO THILH Bricokast Huskas OueHb BBICOKAS
YCTOHYUBOCTH K a0HOTHYECKOMY
cTpeccy, BKIIOUasi 3arpsi3HeHNe Bricokas OueHb BbICOKAs Huzkas
Bmopuunwiii memaboausm
BKyCOBBIE Ka4eCTBa Paznuuneie Huskue OueHb BBICOKHE
®denoTunmuueckast IIaCTAYHOCTD Beicoxast Huskast YmepeHHast

Tabnuia 6.2.2.4.2. Poct (ceIpast Macca Tela, MTI') MOPCKHX €Keil, comepKaBIINXCs B akBapuyMe I. Diinart, U3pannb

| Echinometra mathaei |

Diadema setosum

Tripneustes gratilla

23 okts10pst 1969 . 118+12 142423 246492
22 anpenst 1970 T 1175492 42354364 2545443207
[Ipupoct ¢ oxTs6ps Mo amn- 9,9 29,7 1034

peib, %

132



I'maBa 6. [IpombIcen 1 BOCTIPOM3BOACTBO IPOMBICIIOBOTO 3armaca

Bocnpouzeoocmeo. Ilog TepMUHOM «TOHAJHASI HPOLYKLHSD OOBIYHO IOHUMAIOT PEHPOLyKTHBHBIH
BBIXOA (pa3ianuue MeXIy MaKCUMaJIbHbIM 1 MUHUMAJIbHBIM TOHAJHBIM HHAEKCOM), 8 HE PENPOLYyKTHB-
HBIE yCHIIUS (OTHOCHTENIFHOE KOJIMYECTBO MOMIOIICHHOW WK a1cOPOMPOBAHHON DHEPTHH, UCTIONH30BaH-
HOM 1t roHagHo# nponykiun) (Lawrence, 1985, 1987). Xots u3aMepenne KoiamdecTBa TOHATHOM MTPo-
JOYKLUH SBISIETCS] BAKHBIM MOMEHTOM JIJIs TOHUMAHUS PENPOyKTUBHOTO IIOTEHIIHAIA, IJIsl OLCHKH THIIA
CTpaTeruu He0OXOAMMO OIpeeICHHEe UMEHHO OTHOCUTEIBHOTO paclpeiesIeHUsI SJHEPTUU Ha TOHATHYO0
npoaykuuo. Takum 00pa3om, Oosee CyIecTBEHHBIM IS MPAKTUIECKOTO HCIIOIb30BAHUS B aKBaKYIIb-
Type SIBIISIETCSl aHAINU3 PEPOAYKTUBHBIX YCUIIHI BHJIA.

Bun, ucrions3yroniuii 00JbITyI0 YacTh MOTPEOICHHON MTUTIIH Ha MO ITIepKaHNe CBOCH KU3HEIeATelb-
HOCTH, OyJIeT UIMETh HU3KYIO dDPPEKTUBHOCTh ACCUMHIIISIIH. XOTS CTPECC-TOIEPaHTHBIE BUBI CIIOCO0-

Tabmura 6.2.2.4.3. Pazmep (muameTp maHIHps, MM) Pa3IHIHBIX BUIOB MOPCKHX eXell B BozpacTe 1 rof

Bun | Pazmep, mm ABTOD

[Top. Diadematoida
Cewm. Diadematidae
Diadema antillarum 40 Lewis, 1966
Diadema setosum* 45 Drummond, 1993
ITop. Phymosomatidae
Cewm. Stomechinidae
Stomopneustes variolaris 15 Drummond, 1993
ITop. Temnopleuroida
Cewm. Toxopneustidae

Lytechmus variegatus* 50 Moore et al., 1963
/- 50 Allain, 1975
/- 50-70 Oliver, 1987
Tripneustes gratilla* 50 Shokita et al., 1991
/- 70 Dafni, 1992
—//— 40 Mabharavo, 1993
Tripneustes ventricosus* 80-90 Lewis, 1958
ITop.Echinoida
Cem. Echinidae
Echinus esculentus* 35 Comely, Ansell, 1988
—//— 15 Gage, 1992
Loxechmus albus* 35 Bustos et al., 1991
—//— 20 Gebauer, Moreno, 1995
Paracentrotus lividus* 7-15 Cellano, Fenaux, 1990
—//— 12 Brias, LeGall (Leighton, 1995)
/- 811 Willis (Leighton, 1995)
—//— 5-16 Leighton, 1995
/- 8 Jangoux (miepcoH. cooOIIeHune)
—//— 20 Shpigel (epcon. coodreHme)
Cewm. Echinometridae
Echinometra mathaei 25 Drummond, 1993
Cewm. Strongylocentrotidae
Strongylocentrotus 10-15 Miller, Mann, 1973
droebachiensis* 15 Fletcheretal., 1974
—//— 1520 Sivertsen, Hopkins, 1995
—//— 5 Meidel, Scheibling, 1998
S. franciscanus* 20 Bernar, Miller 1973
—//— 13 Ebert, Russell 1993
S. intermedius* 15 Fuji, 1960
—//— <10 Kawamura, 1964
/- 18 Taki, 1986
S. purpuratus* 18 Kenner, 1992
Mesocentrotus nudus* 30 Fuji, 1960
—//— 16 Kawamura, 1966b

* — BUJIBL, IPECTABIISIIOIIUE IPOMBICJIOBBIN HHTEPEC
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HBI IPOAYLIMPOBATh KPYITHbIE TOHAABI, TTI0 3PPEKTUBHOCTH OHHU OyAyT YCTYIATh TAKOBBIM PyJAepaTbHBIX
BuA0B. TakuM 00pa3om, XOTs B TUTEpaType CyIIECTBYIOT MHOTOYHCICHHBIC JAHHBIE O TOHAIHOM Mpo-
JIYKIWU PAa3HBIX BUIOB, OHU HE MOTYT OBITh IPUMEHEHBI ISl OLIEHKU A (PEKTHBHOCTH PEIIPOAYKTHBHBIX
YCUITHIA.

Crenemnwie cmpyxmypol. T. D6ept (Ebert, 1982) oOHapyxui, 4To pa3BuTue ckeiera (MaHIUPS U
WD) ¥ THAPOJMHAMUYECKAs SKCIIO3UIINS Pa3IMUHBIX BUJIOB MOPCKHUX €Kell BapbUPYIOT HE3aBUCHMO U, C
JIPYTO# CTOPOHBI, CBsI3aHbI ¢ (PaKTOPOM BbDKHBaHUs (Tadi. 6.2.2.4.6). [Ipu paBHBIX THApOIMHAMUYEC-
KHX YCJIOBHUSX B OMOTOMAaX BHDKMBAaHUE OBLIO HEMOCPEICTBEHHO CBSI3aHO C Maccoil cTeHku Tena. [Ipu
CXO/IHBIX 3HAYCHUSIX MACC CTCHKH TeJa, BBDKHUBaHUE ObIJIO HEMOCPEACTBEHHO CBS3aHO CO CTETICHBIO MPH-
OoitHocTH MecToobuTanust. A. Ipammona (Drummond, 1993) Taxske Hatesn IpsiMyro KOPPEISIHIO MEKILY
Maccoll CTEHKHM Tesa U BO3JeHCTBUEM NPUOO0S Ha TpeX BUIOB MOPCKUX exell. MccnenoBanus, mpose-
JeHHbIE B Mopsix Poccnu, mokaszanu CTaTHCTUYECKH JOCTOBEPHYIO KOPPEISLHUIO MEKAY (pakTopaMu

Tabmuma 6.2.2.4.4. Bozpact (Mecs1bl) 1 pazmep (AnaMeTp IMaHIupsi, MM) HACTYIIIEHHS [TOJI0BO3PEIOCTH BHIOB MOP-
CKHUX exel

Bun | Bospacr | Pasmep | JlutepaTypHBI HCTOYHHK

[op. Diadematoida
Cewm. Diadematidae

Diadema setosum 6 H.IL. Drummond, 1993
[Top. Phymostomatidae
Cewm. Stomechinidae

Stomopneustes variolaris 18-24 HL Drummond, 1993

—//— H.I. 27 Drummond, 1991

ITop. Arbacioida
Cewm. Arbaciidae

Arbacia punctulata H.IL 10-60 Harvey, 1956
ITop. Temnopleuroida
Cewm. Toxopneustidae

Tripneustes gratilla* 16 60-70 Shokita etal., 1991
~//- 9 40 Dafm, Tobol, 1986, 1987
—//- 10 50 Mabharavo, 1993
T. ventricosus* 8 20-30 Lewis, 1958
—//- H.IL 30-45 McPherson, 1965
Lytechinus variegatus* 12 40-50 Moore et al., 1963

ITop. Echinoida
Cewm. Echinidae

Echinus esculentus* 18-30 94-166 Nichols et al., 1985
Loxechinus albus* 24 9 Guisado (mepc. coobueHme)
Paracentrotus lividus* H.IL. 15-20 Jangoux (mepc. coobuienne)
Cem. Echinometridae
Evechinus chloroticus* 18-30 30-50 Dix, 1970
—//- <50-65 HL McShane et al., 1996;
McShane, Anderson, 1997
Echinometra mathaei H.IL 12 Drummond, 1993
Cewm. Strongylocentrotidae
Strongylocentrotus droebachiensis* 40 29 Sivertsen, Hopkins, 1995
S. franciscanus* 24 30 Bernard, Miller, 1973
—//- H.IL 40 McBride (miepc. coobmienme)
S. intermedius* 24 15-35 Kawamura, Taki, 1965; Kawamura,
1973
—//- 18 20-30 Fuji, 1960, 1967
S. purpuratus* 12 25 Gonor, 1972
—//— H.JL 16 Kenner, Lares, 1991
Mesocentrotus nudus* H.IL 15 Fuji, 1960
—//— H.II. 30-40 Agatsuma, 1997

*— BUBI, IPEACTABIIAONINC SKOHOMHYECKHI HUHTCPEC; H.A. — HCT JaHHbIX
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Cpeabl, TAKUMH KaK ITyOrHA OOUTaHUS U CTeTIeHb MPUOOMHOCTH, U MOP(OIOTUIECKUMU XapaKTEPUCTH-
KaMU MOPCKHX exel poaa Strongylocentrotus — GHOpMOH, TONIIMHON U MaKCUMaIbHBIM JTHAMETPOM
MaHIUPs, @ TAK)KE XapakTepoM uroiasHoro nokposa (baxun, Crenanos, 2002). Pazmerienue pecypcon
Ha CTPYKTYPHYIO 3alIUTY SBJISETCS XapaKTePHOH YepTOil BUIOB C HU3KUM MTPOAYKIIMOHHBIM MTOTEHIIHA-
noM. Kak cienctBue, 9TH BUIBI HIMEIOT HU3KHE TEMIThI POCTa M YPOBEHB PENPOYyKIIMU 1 BEICOKUE Tpa-
TBI DHEPTUH Ha MOJICPIKaHUE YKU3HE-ICATEIILHOCTH.

Cnocoonocmo x nompebnenuio nuwu. T. 36ept (Ebert, 1975), npoananu3upoBas IUTEpaTypPHBIE
JaHHBIE, CJIeNIal BBIBOJI, YTO BApUAOEIbHOCTh B TEMIIaX MUTAHUS HE CBA3aHA C PA3IHUUSIMH B CKOPOCTH
pocTa 1 BBDKMBaHUH BUI0OB MOPCKHUX €XKel. DTO I0BOJIbHO HEOKUIaHHBIH BBIBOJI, TOCKOJIBKY BCE DHEP-
reTUYECKHE TPaThl B MPABOM CTOPOHE YPaBHEHHUS SHEPreTHUECKOro OayiaHca 3aBHCAT OT KOJIMYECTBA
noTpebseHHoN 3Hepruu. OCcoOEHHOCTH, KOTOPBIC YBEIIMYMBAOT CIIOCOOHOCTh JJOOBIBATh U BCACHIBAThH
nuiy 0osee BHICOKOTO KauecTBa, O-BUANMOMY, HAHOOJIee CUIIBHO Pa3BUTHI y BUIOB, PEATH3YIOLINX
pyZepaiIbHYIO WM KOHKYPEHTHYIO CTPAaTEeTUH.

CriocoOHOCTB UCIIONB30BaTh TAKOW MCTOYHHK MHUIIH, KaK OOPBIBKH BOAOPOCIICH, yMEHBIIACT HIIH JaXKe
yCTpaHsIeT 3aBUCUMOCTh MOPCKUX €XKel OT NPOAYKIMU in situ. Tetrapygus niger, K Ipumepy, oOHapy-
KUBAeT HanOoJee BEICOKKE TEMIIBI TMTaHUS TP UCTIOJIb30BAaHIH HHKPYCTUPYIOINX BOJOPOCIIEH, B TO
BpeMs Kak L. albus nanbonee apdextuBHO nutaercs apudroBsiMu Bogopocisimu (Contreras, Castilla,
1987). L. albus umeet oOunue amOynaKpaIbHBIX HOXKEK C OOJBIIMMH MTPUCOCKAMU, B TO BpEeMs Kak
TakoBble . niger MeHee MHOTOYMCICHHBI U UIMECIOT MHHUMAJIBHBIN pa3Mep MPUCOCOK. APUCTOTENEB

Tabmuma 6.2.2.4.5. TIpogomKUTeIsHOCTD )KU3HH (TO/IBI) y Pa3HBIX BUAOB MOPCKUX €XKeH

Bun ITponomKUTEIHOCTD | Hcrounnk
ITop. Diadematoida
Cewm. Diadematidae
Diadema setosum 3-5 Drummond, 1993
ITop. Phymosomatoida
Cewm. Stomechinidae
Stomopneustes variolaris 1520 Drummond, 1993
ITop. Temnopleuridae
Cewm. Toxopneustidae

Lytechinus variegatus* 9 Moore etal., 1963
—//- 2-3 Allain, 1975
Tripneustes gratilla* 1 Ebert, 1982
—//— 1 — HECKOIBKO Dafhi, Tobol, 1986, 1987
—//— 8 Maharavo, 1993

ITop. Echinoida
Cewm. Echinidae

Echinus esculentus* 12 Nichols et al., 1985
—//— >0 Comely, Ansell, 1988
—//— 6-10 Gage, 1992
Paracentrotus lividus* >10 Allain, 1978
—//— >14 Delmas, 1992
Cewm. Echinometridae
Evechinus chloroticus* >15 Dix, 1972
Echinometra mathaei 8-10 Drummond, 1993
Cewm. Strongylocentrotidae
Strongylocentrotus 8 Propp, 1977
droebachiensis*
—//— 10-12 Sivertsen, Hopkins, 1995
S. franciscanus* >50 Russell et al., 1998
—//— 18 Breen, Adkins, 1976
—//— 12 Ebert, Russell, 1993
S. intermedius* >100 Ebert, 1998
—//— 7-10 Taki, 1986
Mesocentrotus nudus* >10 Agatsuma, 1997

*— BUBIL, HPEACTABIIAIOIINC HpOMLICHOBLIﬁ HUHTECPEC; H.[I. — HET JaHHBIX
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¢donaps Tetrapygus niger 1o pazmepy OoJjbliie, 4eM TakoBOU y L. albus, 4T0 HEMOCPEACTBEHHO CBsI3a-
HO C TIacyIIuMcs THIIOM €ero MUIIeBOTo MoBeaeHus. Ha mobepexbe cpeanzeMHOMOpPbs Paracentrotus
lividus ucrionb3yeT B MUIILY KaK PUKPETUICHHbBIE, TaK U Ipei(yIoIe BOAOPOCIH, Ipyroi Bug — Arbacia
lixula — muTaeTcs MHKPYCTUPYIOIUMHE BOJOPOCIISIMH, a TAK)KE MACETCsl B KYPTHHAX MaKpOBOAOPOCIIEi
(Frantzis et al., 1988). Temnbl nutanus Lytechinus variegatus Boiie, yem y Arbacia punctulata (Hill,
1998). BeposiTHO, UNMEHHO HalJAEHHOE pa3Inure MEeXIy APYTHMHU NacyIIMMHCS U YUCTO PACTUTENIBHO-
SUTHBIMHU BHJIAMU OTBETCTBEHHO 3a OOJbIINN BeIXOA npoaykuuu y P lividus, Tripneustes spp. u
Strongylocentrotus spp.

Ha Temnbl nuTaHust OKa3bIBAIOT BO3JCHCTBHE TEMIIEpaTypa, pamep Teia, (GU3N0IIOrHYeCcKoe U per-
POIYKTUBHOE cocTosiHMe ocodu u aaxke Bu v (Klinger, 1982). Hannyumuii cpaBHUTEIBHBIN MaTepH-
aJl MOXKET OBITh IOJTyUYeH TPU U3YYCHUHN PA3HBIX BUJIOB B OJJMHAKOBBIX YCIIOBHSX, KaK BbioiHeHO C. KoH-
tpepacom u [1. Kactuuioit (Contreras, Castilla, 1987). denorunuyueckas U3MEHYMBOCTh apUCTOTEIICBA
(oHapst — oOpaTHast 3aBUCUMOCTh MEXK]Ty OOMJIMEM IHIIM U €r0 OTHOCUTEILHBIMU pa3MepaMu — ObLia
oOHapyxeHa y Paracentrotus lividus (Regis, 1978), Diadema setosum (Ebert, 1980), Echinometra mathaei
(Black et al., 1982, 1984), Strongylocentrotus purpuratus (Ebert, 1982) u Diadema antillarum (Levitan, 1991).
C npyroii cTopoHsl, MoA00HOH (heHOTUNHNYECKON H3MEHYMBOCTH aprcTOoTeNeBa PoHapst He ObLTO OOHApYKe-
HO y Strongylocentrotus franciscanus (Ebert, Russel, 1993), Tetrapygus niger (Lawrence et al., 1996) u
Strongylocentrotus droebachiensis (Lawrence et al., 1998). T. D6ept u M. Paccen (Ebert, Russel, 1993)
MIPEATIOJIOKHITN, YTO OTCYTCTBHE BBIIICOTMCAHHOTO THITa MOP(OJIOTHYECKON U3MEHUYNBOCTHU Y Strongylo-
centrotus franciscanus MOXKeT OTIPECIISATHCS 00Jiee KECTKOM MPOrpaMMON Pa3BUTHS, UEM Y IPYTHX BHJIOB.
Hpyroe o0bsicaenue npeanoxui Jl. Jloypere ¢ coasropamu (Lawrence et al., 1996) nns Tetrapygus niger.
[To ux MHEHHIO, OTCYTCTBHUE JAHHON U3MEHUMBOCTH apUCTOTEeBa (DOHAPS SBISCTCS XapaKTEPHOU IS
CTpecc-TOJIEPAaHTHBIX BUAOB U 00YyCIOBIEHO OoJiee JKECTKUM KOHTPOJIEM pa3MepoB Tea.

Hvixanue u oomen sewjecms. AHaIU3 IbIXaHUS 1 OOMEHA BELIECTB ABISETCS CIOKHOU mpobie-
MO, TOCKOJIBKY 3TH IPOIIECChI BOBJICUYCHBI U B MPOAYKIIHIO (aHA00JIM3M) U B TIOZICPIKAHUE JKU3HECs -
TEJIHHOCTH (BOCCTAHOBJICHUE MOBPEKICHHBIX U YTPauCHHBIX YacTel Tena). MOKHO MPe/IoI0KHTh, YTO
Y pyIAepalbHBIX BUOB MPeo0IIaaroniasi 4acTh PeCypCcoOB PacXoayeTcs Ha MpoIlece aHaboau3ma, Torua
KaK y CTPECC-TOJICPAHTHBIX BUJIOB — Ha MOJJICPIKAHUE )KU3HEAeATSIbHOCTU. OIHAKO TaHHBIC pa3iiu-
YU B MyTSAX Pa3MEIICHUS PECYPCOB HE OTPAXKAKOTCS Ha OOIIEM dHEpreTHYecKoM OajaHce.

PacueT cBsi3aHHOI C ABIXaHUEM DHEPIHH, TAK Ke KaK U TEMIIOB POCTa, HA OCHOBE METOJIUKU U3Me-
PEHUS CBIPOW WIIM CyXOW MacChl MOXET BBECTH B 3a0JyKJCHHE, IOCKOIbKY 00a 3THX IOX0/1a HE HC-
MOJIb3YIOT METa0OJIMYECKU aKTUBHYIO TKaHb. Mcnioinbp30BaHue 00IIEro KOJIMYECTBA OPraHUYeCKOTO Be-
IIECTBA UM OOIIIEro KOJMYecTBa Oelika TaKKe MOJHOCTBIO He YCTpaHsIeT nmpolieMy pacyera SHEepTHUH,
TaK KaK 3TH METOJIbl BKJIIFOUAIOT METa0OIMYECKU OC3/eCTBYIOIINE OPTaHUYECKUE COCIMHCHHUSL.

Bostee ajiekBaTHBIM METOIOM JIJIsl 3TOH 1M MPEICTABISCTCS METO u3MepeHus korneHnTpamun JJHK.
Hcxonst u3 mpucyniei KaxjoMy BUIY HHTCHCHBHOCTH OOMEHA BEIECTB, HAMOOJIee MOKa3aTeIbHbIM

Tabnuma 6.2.2.4.6. IHTepcent (0Tpe30K, OTCEKaeMbli Ha KOOPANHATHONW OCH) aJTIOMETPHUECKOT0 OTHOLIEHHS MEX-
JIy CBIpO Macco# CTEHKH TeJla M 001Ieid CBIpoi Maccoi Tea BUJJ0B MOPCKHUX eXel

Bun | Hutepcent CrenieHb TPHOOWHOCTH | YcTouHuK
Heterocentrotus mammilatus 0,919 4 Ebert, 1982
Colobocentrotus atratus 0,788 1 Ebert, 1982
Stomopneustes variolaris 0,718 - Drummond, 1993
Echinometra mathaei 0,672 3 Ebert, 1982

0,607 Drummond, 1993
Diadema savignyyi 0,516 Drummond, 1993
Echmothrix diadema 0,570 4 Ebert, 1982
Strongylocentrotus purpuratus* 0,559 7 Ebert, 1982
Heliocidaris erythrogramma* 0,537 5 Ebert, 1982
Strongylocentrotus franciscanus* 0,530 7 Ebert, 1982
Lytechinus anamesus* 0,502 8 Ebert, 1982
Tripneustes gratilla* 0,398 4 Ebert, 1982

* — BUJIBI, IPE/ICTABIISIFONIIE ITPOMBICIIOBBIN HHTEPEC
| — HaunOombIast creneHs NPUOOMHOCTH; 8 — HaWMEHbIIAs CTENICHb IPHOOHHOCTH
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MOJKET OKa3aThCs METOJ U3MEPEHHs] aKTUBHOCTH METab0INYecKuX (DEpMEHTOB.

JeiicTBUTENBHO, CienUpUUECKasi aKTHBHOCTD IITUKOJIUTHYECKUX U TeKCO30MOHO(ochaT-uryHTUpy-
romux (epMeHTOB OblIa camast BeicoKast y Lytechinus variegatus, npoMexyTounas — y Echinometra
lucunter, camas Hu3kass — y Arbacia lixula (Bianconcini et al., 1980), kak 1 MOXHO OBLJIO OXHJIATh,
UCXO/S U3 IPYTUX XapaKTEPUCTUK ITUX BUIOB.

BrIcokast cTeneHb yCTOMYMBOCTH K FOJIOJAHUIO MOXKET PACCMATPUBATLCS KAK IPU3HAK HU3KOM UH-
TEHCHMBHOCTH OCHOBHOT'O 0OMeHa BemiecTB. Hanpumep, Ob110 npecka3ano a priori, YTO CTETEHb yC-
TOWYMBOCTH K TOJIOJJaHHI0 Y 0c0o0el Lytechinus variegatus OyaeT MUHUMaNbHOU, y Echinometra
lucunter nipoMexytouHoll u 'y u Eucidaris tribuloides — makcumainbHoi. OcoOu ObUTH TOMEIIEHBI B
OJIH aKBapUyM C 3aMKHYTOH CHCTEMOH HUPKYJISILIMA MOPCKOH BOJIbI O€3 MCTOUHHMKA UK. Pe3ynbraTsl
9KCIEPUMEHTA NOJTHOCTBIO MOATBEP MU IPOTHO3UPYEMbIE PA3ITUUMS B CIOCOOHOCTH BUIOB BBIJCPIKH-
BaTh rojoaanue (puc. 6.2.2.4).

%

100 ——aHD——o-0—0 o—o0— a
—B— [ytechinus variegatus

s —— FEchinometra lucunter
B Eucidaris tribuloides

50 4

v T T -+ —
1] 100 200
Bpewms, aun

Puc. 6.2.2.4. Bpemst co 1HS TOMMKH JI0 HACTYTIJICHUS] CMEPTH BCIICACTBHE ronofanus Lytechinus variegatus, Echino-
metra lucunter u Eucidaris tribuloides. 11o ocu opauHaT — 107151 BEDKUBIINX ocobelt (baxun, Jloypenc, 2010)

Brycosvie kauecmesa (cvedobnocms). BeimeTanHble B mpolecce HepecTa SHLIEKIETKH MOPCKUX
eXell BecbMa YSI3BUMBI K BO3JEHCTBUIO XUITHUKOB. OTHUM U3 3()(HEeKTUBHBIX CPEACTB MPEAOTBpaLIe-
HUS XUITHAYECTBA IOCPEICTBOM CHIKEHUSI CheI00HOCTH 0COOU SABIISIETCSI BBIPAOOTKA BTOPUUHBIX METa-
6onuroB. OtHAaKO caMo 1o cede MPUoOpeTeHNe CBONCTBA «HECHEAOOHOCTH» HEAOCTATOYHO, €CIIU 9TO HE
IIPUBOAUT K COOTBETCTBYIOIMM pe3yibTatam. P. @umep (Fisher, 1958) mpeamnonoxu, 4To eciu oquH Win
HECKOJIBKO TIOTOMKOB OJJHOM Mapbl U3bSITHI XUITHUKOM 13 OOJIBIIOT0 CKOIUICHHS 0COOCH, U ITPU 3TOM XHIII-
HUK IPHOOPEN OMBIT U30erarb APYrux MOTOMKOB, TO B IIpOIecce 0TOOpa 4acToTa reHa, OTBEYAIOILEro 3a
CBOMCTBO HECHhETOOHOCTH, Oy/IET YBEJIIMUMBATHCS B JAHHOM CKOIICHHWH. B mporecce NOMMKH BaKHO, 4TO-
OBl XMIIIHUK MOT Pa3IHyaTh HEMPUTOJHbIC U MUTaHUs 00beKThl. ECIi IPUHATH BO BHUMAHKE, UTO SIJ10-
BUTBIC WM HECheT00HBIE HACEKOMBIC YacTO OKPAILCHBI B SIPKUE IIBETA, TO BIIOJIHE BEPOSITHO, YTO HETIPHU-
TOIHOCTh WLl MOPCKUX €Xel ceM. Arbaciidae B kauecTBe MUIU O0YCIOBIMBACTCS CONEPKAIIUMCS B
HUX (PUOJIETOBBIM 3XHHOXPOMOM nonuruapookcunadroxuaonoM (McClendon, 1912). KonnenTtpanust sToro
9XHHOXpOMa B siiinax Arbacia punctulata nocturaet 0,58 r/100 m (Ball, Cooper, 1949).

Takoll TMI peakUny, KaK MOKHO OOBSICHUTB, SIBISICTCS TIOKA3aTEIBHBIM AJISI CTPECC-TOJICPAHTHBIX
BHJIOB, IJIOAOBUTOCTH KOTOPBIX OrpaHrueHa. IHbIMU clioBaMu, MOAOOHBIN MEXaHU3M YBEIMYHBACT BE-
POATHOCTH BBDKMBAHUS TOTOMCTBA.

Inacmuunocms 6 pearuzayuu cmpameeuti. Cyns Mo OTHOCUTEIBHO OONBIION MPOAOIIKUTEIHHO-
ctu xu3nu (Ebert, 1975; Sivertsen, Hopkins, 1995; Russell et al., 1998; Ebert, 1998) u otHOCUTENHHO
HU3KoM ckopoctu pocta (Fuji, 1960; Ebert, 1975, 1982; Sivertsen, Hopkins, 1995 u np.) cTpoHTHIONEHT-
POTHUBI B yCIOBUSAX HAMOOIeE THIMYHBIX MECTOOOUTAHUH, KOTOPBIE Yallle BCETO XapaKTepU3YIOTCS KakK
ONTUMAJIbHBIE, PEATH3YIOT NEPBUYHBIM KOHKYPEHTHBIN THII cTpareruu (cM. Tadi. 6.2.2.4.1). B atux yc-
JIOBUSIX BHJIBI PACXOIYIOT PECYPChl pABHOMEPHO Ha TpU 0a30Bble (PYHKIHMH: MOAAEPKAHUE, POCT, BOC-
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pou3BOJICTBO. Hanbouee spkuM nmpuMepom, AEMOHCTPUPYIOLIMM TNIACTHYHOCTD B pealn3allii THIIOB
JKU3HEHHBIX CTPaTeTuil B pa3IMUHbIX YCIOBUSIX, IBIsieTCs Strongylocentrotus droebachiensis. On npo-
ABJISIET pa3HOOOpa3ye aaanTalMOHHBIX BO3MOXKHOCTEH IIMPOKO PACTIPOCTPAHEHHOTO BUA, THITAYHO O0H-
TAIOMIETO B BEPXHUX FOPU30HTAX CYOIUTOpANH, TAe PaKTOPBI CPebl BAPHUPYIOT B IIMPOKOM JHAara3oHe
B 3aBHCHMOCTH OT IIIUPOTHOTO pacmonoxenus ounorona (baxun, 1995, 2002, 2005; baxun, CtenaHos,
2002). ITpu 3acenenun rpaHuil OMOTOIIOB WIIM TPAHUI] CBOETO apeaa (T/ie JOMUHUPYIOT CyOonTHMAallb-
HBIC YCJIOBHS CpEbl) 3TOT BHJI TIOJBEPracTCsl CTPEeCCy aOMOTHYECKOTO XapakTepa (Tabu. 6.2.2.4.7).
[Tpu 3TOM OH TMPOSIBISET YEPTHI CTPECC-TOJIEPAHTHOTO BUJA, HAMIPABIISISl OCHOBHBIEC dHEPTreTHUECKUE
TpaThl Ha TIOAJIEPIKAHHE KU3HEeAeATeIbHOCTH. [Ipr 9TOM y JaHHOTO BUIa CHUXKAeTCs (MHOTAa A0 Hera-
TUBHOT0) CKOpocTh pocTta (Himmelman, 1986), a npomyKius roHa i CBOAUTCS MOYTH K HYJIIO. AHAIOTHY-
HBIM 00pa30oM BUJ peajn3yeT CBOM KU3HCHHBIC (YHKLUH [IPH OOUTAHUU B TaK Ha3bIBAEMBIX «EXKHHBIX
MYyCTOIIAX», TAe MPH OIaronpUsTHBIX YCIOBHUSIX OCEIaHHsI 1 HU3KOM PECCe XUIIHNYECTBA JITUTEIHLHOE
BpeMsI [OJIICPKUBACTCS BBICOKAsI INIOTHOCTB ocobel (10 200—400 sx3./m?). Beneacrue atoro Hado-
JIaeTCsl OCTpasi HEXBaTKa MUIIEBBIX PECYPCOB, H, YKe KaK Pe3yJIbTaT HAMPsKEHHOH MHUIEBON KOHKYPEH-
LUH, CPeau 0co0el MOpCcKuX exel S. droebachiensis BO3HUKAET sSIBIICHUE KAaHHUOAIN3MA.

[Ipu Bo31eiicTBUM JOCTATOYHO CHIIBHOTO MPecca XUIIHUYECTBA WIIM TIPOMBIIITICHHOTO U3BATHSI M TPH
OTCYTCTBUH JAPYTHX HETATUBHBIX (PaKTOPOB MPOUCXOANT MEPEKITIOYCHNE Pa3MELICHHUS PECYPCOB ITOJIHO-
CTBIO Ha POCT U pasMHOKeHHUE. B yCIIOBHSIX 0OMIINS MUK )KUBOTHBIE TIEPEXOAAT K TACCUBHOMY THITY
MUTAHUS «CUAN U KA. YBETHUCHHUE TEMIIOB POCTa M TOHAIHOW MTPOIYKIIMHU B 9THX yCIOBHUSX JaeT Impa-
BO 0003HAYUTh JAHHBIN TUI CTPATETHH KaK KOHKYPEHTHO-PYACPAIBHYIO.

OTOT HBPUOHOHTHBIN B CLIOCOOEH 3aCesITh paiioHbI C TOHM)KEHHON COJICHOCTBIO, TOIBEPKECHHBIC
3arpsI3HEHMIO WM 9BTPO(UKALMH, T/IE Pean3yeT BTOPHYHYIO KOHKYPEHTHO-CTPECC-TOJIEPaHTHYIO CTpa-
teruto (Tadi. 6.2.2.4.7).

AmnanornuHo S. droebachiensis, Apyrue BUABI 5TOTO pPOAa BIOJIHE BIUCHIBAIOTCA B TIPEAIOKEHHYIO
cxemy peann3anui QyHKIHOHAIBHBIX 0COOCHHOCTEH P OOMTaHUH B pa3IMYHBIX OnoTonax. Hexkoropas
crenn(UIHOCTD 3TUX BUJIOB 3aKIIIOUACTCS B MEHBILEM CIIEKTPE YCIOBUH Cpe/ibl M BO3ACHCTBYIONINX Ha
HUX 9KOJIOTHYECKHUX (aKTOPOB B OTIMYHUE OT 3BPUTONHOTO S. droebachiensis.

PaccMoTpenue BUJOB MOPCKHX €XeW MOKa3bIBAET, YTO OHM UMEIOT HA0Op CKOOPIUHUPOBAHHBIX
XapaKTePUCTUK, KOTOPBIE MOTYT OBITh CBSI3aHBI C PA3JIMUHBIMHU THIIAMH KU3HCHHBIX CTpaTeruil. DTH
CTpaTeruy MOTYT OBITh HHTEPIPETHPOBAHbI HA OCHOBE YHEPTETHYECKOro OasiaHca, KOTOPBIH CBHETENb-
CTBYET 00 OTHOCHTEJIBHOM Pa3MEIIEHUH PECYpCOB B pa3inyHble PyHKINU. DTH JaHHbBIE, ECTECTBEHHO,
HEJIB3sI CYMTATh 3aKIIOYUTEIbHBIMU, BO MHOTUX CIy4asiX OHM IIPOCTO HEJOCTYMHbI. Henb3s oxunars,
YTO BCE XapaKTEPUCTUKH HEIBYCMBICICHHO YKaXKyT OINpECICHHBIH THII )KU3HEHHOU cTpateruu. He
TOJILKO XapaKTEPUCTUKU MOTYT B3aMMOJICHCTBOBATH CJIOKHBIMH ITy TSIMH, HO ¥ CAMH BH/Ibl MOT'YT HMETh
BTOPUYHBIC )KM3HEHHBIE CTPATETHH, CBSI3aHHBIE C OMOTONIAMH, KOTOPbIE OTIIMYAIOTCS T10 CTENIEHU CTpecca
Y HapyUIeHUS ¥ IPUBOAT K IIPOSIBIICHHUIO IPOMEKYTOUHBIX YPOBHEH 3THX XapakTepucTuk. Heooxoaumo
YUUTBIBaTh, YTO Y HEKOTOPBIX BHIOB BCTpedaeTcs (peHOTUNUUEcKas M3MEHYMBOCTh, KOTOpas 3aTpy/-
HSIET MHTEPIPETALNIO; 0COOCHHO 3TO KacaeTcsl KOHKYPEHTHBIX BUIOB.

OnHako BHUMATEIbHOE PacCMOTPEeHHE (YHKIMOHAIBHBIX XapaKTePUCTUK MOKAa3bIBAET IIUPOKOE
pasnuyue B NEPBUYHBIX CcTpaTerusix. Hampumep, TOKCOMHEYCTHB PEau3yiOT CTPATErHIO, 10 CBOUM
cBoiicTBaM OoJjiee OIM3KYIO K pyAepaslbHOM cTpaTeruu. bimke K cTpecc-ToJIepaHTHOM CTpaTeruy —
[UIaPOHIBI M HEKOTOPBIE SXHHOMETPHU/IBL, OIHKe K KOHKYPEHTHOM CTPaTeruy — SXMHHIBI M CTPOHTHIIO-
neHTporuabl. Cpenn HuX HanboJiee NPUTOAHBIMU JUISl aKBAKYJIBTYPbI MOTYT CYHTAThCSl TOKCOITHEYCTH-
b, TaK KaK OHU PACXOYIOT Ha MPOAYKIIMIO SHEPTHH OOJIbIIE, YeM Ha 3aIUTHBIC (DYHKIIMH H ITOJIepiKa-
HHE XH3HEeAeATeIbHOCTH. Kak ciencTBue 3Toro, OHM OBICTPO PacTyT U MMEIOT BBICOKHI YPOBEHB T0-
HaJTHOHM NPOAYKIMY B paHHEM Bo3pacte. [10 cpaBHEHHMIO ¢ TOKCOITHEYCTUIAMH, SXHHUIBI U CTPOHTUIIO-
LEHTPOTHU/IBI Ha MTPOIYKLHUIO TPATAT OTHOCHTEILHO MEHBILIC SHEPTUH, B PE3YyJIBTAaTe YeTr0 OHH ME/UICH-
HEe PacTyT U UMEIOT MEHBIINE PEIPOITYKTUBHBIEC yCUIIHUSI.

Beicokas cTeneHp JTa0HIbHOCTH CTPOHTMIIONEHTPOTHT B PEATH3ALMH Pa3HBIX THUITOB KH3HEHHBIX
CTpaTerui, Mo-BUIMMOMY, HE SBIISICTCS HCKITIOUUTEIEHBIM CITydaeM CPe/IH IPYTHUX BUIOB MOPCKUX €Kei,
1, OYEBHIHO, CBsI3aHa C MX JJOBOJIBHO MIMPOKKUM TeorpaduaeckuM pacnpeneneHrneM. OHaKo mociaeanee,
CKOpee BCETo, SBISIETCS He MPUYNHOI, a CIIEICTBUEM HX BBICOKOH a/lalTallMOHHON criocoOHoCTH. Orpa-
HUYCHUSI, HAKJIa/[bIBAEMBIE CO CTOPOHBI OTHOCUTEIBHO HU3KOM CKOPOCTH POCTa, HE TO3BOJISIOT CTPOHTHU-
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I'TABA 7. UCIIOJIB3OBAHHUE

7.1. BuoxuMuUecKHne M MHNIEeBbLIe CBOMCTBA TOHA

3pernble TOHA bl UMEIOT HEXKHYI0, COUHYI0 KOHCHCTEHIINIO, OTIMYAOTCS] CBOMCTBEHHBIM KOHIUIOH-
HOU HKpe 3a1axoM CO ¢1a00 BBIPaKCHHBIMU MTPU3HAKaMU CBEXero orypua. [1o BKycy MKpa HalloMHHaET
CBIPOH SIMYHBIN JKEITOK ¢ HOAUCTHIM PUBKYycOM. TpeOyemble KOMMEpUYECKHE CBOWCTBA TOHAIBI MIPH-
00peTaloT B MpeIHEePECTOBbIN MEPHO/, KOTa OHH UMEIOT MAaKCUMaJIbHYIO MAaccy, IUIOTHOCTb U yIIPY-
roctb. VMKpa, mosyueHHas U3 MpPeAHEPECTOBBIX MOHAJ], MOXKET HCIOIb30BAThCS KaK JEIUKATECHBIN U
neuebHo-npodpunakTuaeckuii npoaykt (Jleockas u ap., 1998).

B 1994-1996 rT. B HECKONBKUX YupexaeHuax Munzapasa PO u YkpanHbl TpoBOIMIOCH KOMIUIEKC-
HO€ HCCJIEJIOBAHNE BO3MOKHOCTH IMTPUMEHEHUS MKPBI MOPCKOTO €Xa U MPOyKTOB Ha €€ OCHOBE B Kaue-
CTBe J1e4eOHOro U JIe4eOHO-MPOPUITAKTUIECKOTO CPECTBA, CONEPIKaIIero cOanaHCupOBaHHbIC He3a-
MEHHMMBbIE aMHHOKHCIIOTBI, MOHO- ¥ TIOJIMHEHACHIILICHHBIE )KUPHBIE KUCIOTHI, HOCHOIUIUABI, KPOBETBOP-
HbIE MUKPODJIEMEHTHI, BUTAMUHBI H IpyTrHe OMOJIOTHYECKH aKTHBHBIE COCAMHEHHUS.

Crnenmanuctsl Kadeapsl ruruensl nutanus Cankt-IleTepOyprekoii rocy1apCcTBEHHOM MEAULIMHCKON
akagemuu uM. .M. Meunukosa nzydanu B 1993—-1994 rr. BO3MOXKHOCTb IPUMEHEHHS UKPBI MOPCKUX
eXel B KauecTBe KOMIIOHEHTa IUETHYECKOTO MUTaHusl. OObEKTHBHBIE PE3yIbTaThl IPOBEACHHBIX Opra-
HOJIEITUYECKUX, (PU3NOTOTUIECKHUX M KIMHUKO-THTHEHUYECKUX UCCIIE0BaHNHI Ha 10OpOBOIbLAX MTOKA-
3aJId, YTO YIOTpeOIeHNEe UKPBI IEHCTBUTENBHO CIIOCOOCTBYET YAYUIICHHIO OOIIEro caMO4yBCTBHUS,
MOBBIIICHUIO (PU3MYECKON U YMCTBEHHON PadOTOCIIOCOOHOCTH, YITyUIICHUIO BHUMAHHMS, TAMSITH, CIIOCO0-
HOCTH COCPEJOTOUYUTHCS, CHUKEHUIO YTOMIIIEMOCTH, MOSIBJIEHUIO YyBCTBA YBEPEHHOCTH, MOBBIIIAET
YCTOMYMBOCTH OpraHu3Ma K HeOJIaronpusITHBIM BO3EHCTBUSAM TOKCHUECKUX (pakTopoB. OHO TakKe HH-
TeHCUPHUUHUPYET 0OMEHHBbIE MTPOLECCH, MOBBIIIAET SHEPTUYHOCTD, MIOJIOBYIO aKTUBHOCTD, 3aMEIIeT
MIPOLIECCHI YBSIIaHUSl U CTAPEHUs] OpraHnu3Ma, BMECTe ¢ TeM OKa3blBasi 0JIarONpHUsITHOE JIEHCTBUE Ha
CEPACYHO-COCYIUCTYIO CUCTEMY U (PYHKIHIO IIUTOBHIHOMN >KEIJIe3bl.

1o pe3ynbraTaM BBIIIOJIHEHHBIX UCCIEI0BAHUH ObIIIO PEKOMEHI0BAHO YIOTPEOIISATH HKPY MO OAHOM
yaifnoii noxke (10 r), 3anuBas yaeM, COKOM, KHCJIOMOJIOUYHBIMU HATUTKAMU WK 100aBJISITh B COYCHI U
MO/IJIMBBI KO BTOPBIM OJII0/1aM TP OpraHU3aLH Je4eOHO-NPO(UIAKTHIECKOTO MUTaHUs TPO(eCcCHOHAb-
HBIX TPYII HacEJICHNUs, padOTAIOMIKX B BEUCPHHUX M HOYHBIX CMEHaX, BOAUTEINEH aBTOTPaHCIOPTa, ANC-
neTyepoB, oneparopoB DBM, paGOTHUKOB MyJIETOB yNpaBICHHS U MPEACTABUTENCH psia APYTHX MPo-
(eccwuii, 0T KOTOPBIX TpedyeTcs 0c000 BHUMATEIbHAS, HANPSDKEHHAS U 0€30IIM00YHas IS TebHOCTb.
Ee MO)XHO TakKe peKOMEH/I0BaTh ITPH OpraHU3aluy TUTaHUS pa0OTHUKOB 0CO00 BPEAHBIX POU3BO/ICTB,
IIO/IBEPTarOIINXCs BO3AEHCTBUIO TOKCHUHBIX METAJIJIOB, XUMHUUECKHX KaHLEPOT€HOB, paJllOaKTUBHBIX
COCAMHEHHH C LeJIbI0 00€3BPEKMBAHNS arPECCUBHBIX OKHCICHHBIX PaINKaIOB, BBIBEICHUS U3 OPraHu3-
Ma TOKCHYECKHUX BELIECTB, HOPMaIU3aH padOTHl KPOBETBOPHOTO amnmapara. PekomeHoBana oHa U
HACEJICHUIO YHIEMUYHBIX PETHOHOB C LEJIBI0 TPO(YUIAKTUKH U JICUEHHUS SHAEMHUYECKOT0 3004.

OTH BBIBOJBI MOATBEPAMIN U HCCIIEIOBAHUS, BBIMONHEHHBIE B 1995—-1996 rT. Ha YkpauHe noxg 00-
M pykoBogactsoM HUM nutanns Munzapasa pecnyonuku. Knuandeckas anpoOanus ge4e0Ho-Tpo-
¢unaxkTuyeckoit 3ppekTHBHOCTH NPOAYKTA, MPOBEACHHAs HA 0a3ax BeAyIIMX KIMHUK Kuesa, cBuneTesnn-
CTBYET O €TI0 BHICOKOH MUIIIEBOH M OMOJOTHUECKON LIEHHOCTH, a TAK)KE O LIMPOKOM CIIEKTPE TepaIeBTH-
YEeCKOro ACUCTBUS IIPH JICUSHUH U TPo(UIaKTHKE 3a00JIeBaHUI CEPAEUHO-COCYIUCTON CUCTEMBI U Ke-
JYIOYHO-KHUILEYHOTO TpakTa. KpoMe Toro, JaHHbIN MPOAYKT 00J1aaeT UMMYHOCTUMYIIUPYIOIIUM U pa-
JUONPOTEKTOPHBIM ACHCTBUEM, YTO IIO3BOJISICT UCIIOIB30BATh €r0 B IMTAHUU OOJIBbHBIX, KOTOPBIM HEO0-
XO/IMMa JIydeBasl Teparusl.

T'oHaab! UTPalOT ABOSKYIO POJIb B )KU3HEHHOM LINKJIE MOPCKOT'O €Ka: OHU HE TOJIBKO OpPraH, IpOoIyLH-
PYIOLIMH [OJOBBIE IPOAYKTHI, HO M aKKYMYJISITOp METa0O0IUTOB, 00€CIIEUNBAIOIINI TUTAHUE JKUBOTHOTO
B IEpUO/bl OECKOPMHULIBL. B TemibIx Bogax Npu J0CTaTOYHOM OOMJIMH MUIIM TOHAIBI MOTYT JOCTHIaTh
30% ot oOmielt Maccsl MOpPCKOTO exa. [lo Mepe npubIKeHus ce30Ha HepecTa 0oJbIlas 4YacTh TOHAT
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npeoOpasyeTcst B TaMeThl, KOTOPbIe B HY)KHBI MOMEHT BBIOpAcBIBAIOTCS B BOAY. Pasmep roHasn, coot-
BETCTBEHHO, PE3KO YMEHBIIIAETCs. XOPOILIO MUTAIOIIUNCS MOPCKOH €K ITOJIHOCTHIO HE UCTIONb3YeT 3ara-
CEHHBIE B CIIEIIMAJIbHBIX KJIETKaX MUTATENIbHbIE BEIIECTBA IS TPOAYLIUPOBAHUS F'AMET, HO TOHA/IbI TLI0-
X0 MUTAKOIIErOCs €Xa MOTYT ObITh OUTH onycToiieHHbpIMU nocie Hepecra (The fishery..., 1976).

Macca coOpaHHBIX MOPCKHX €XKel — BCETro JIMIIb OIMH [T0Ka3aTelb UX HeHHOCTH. Bpems roza, xo-
JMYECTBO M Ka4eCTBO THIIH, TOTPEOIIEMOH €KOM, TaKKe ONMPEACIISIOT pa3Mep U KadyecTBo roHa. [1u-
TaTebHbIE BEIECTBA Mepe i UCIOIb30BaHUEM /Il pOCTa Tejla WM BOCIPOU3BOACTBA XPAHITCS B CO-
MaTHYECKHX KJIeTKaX roHaa. BolbIIMHCTBO COOpaHHBIX B MUPE €KEH, peaiu3yeMbIX Ha a3UaTCKUX PhIH-
Kax, CUMTAIOTCSI HanOoJiee IICHHBIMU Ha PAaHHUX CTAIHMIX TaMeTOTeHe3a, KOTa UX TOHAJbl yKe 10CTa-
TOYHO KPYITHBI, HO BCE €lIe MPOYHBI 10 CTPyKType. PeiHOUHAst (HO He (hu3noornyeckas!) HeHHOCTh TOHA
YMEHbIIIAeTCs, KOrjia MpoLecchl Pa3BUTH MOJOBBIX MPOAYKTOB B TOHAaX U3MEHSIOT UX CTPYKTYDY.

T'oHanel MOpCKOTO €3ka copeprKar Helblii aCCOPTUMEHT MUTATENIBHBIX BELIECTB, COCTaB KOTOPBIX
CWJIBHO OTJINYAeTCs B 3aBUCHUMOCTH OT OCOOCHHOCTEH OMOJIOTMYECKHX BUAOB, PEPOAYKTUBHBIX CTa-
T, muiieBoi 6a3bl. B kauecTBe mpumepa Huke (Tadm. 7.1.1) mpuBeaeH cocTaB roHa I HECKOJIBKUX BH-
JIOB MOPCKHUX €KeH, MOTYyYSHHBIN TPU U3YUYEHUH 00pa310B U3 pa3INYHbIX PalilOHOB MHUpa.

CocTaB roHaj| CylecTBEHHO U3MEHSETCs B TeUueHHUe rojia. B nmpeaHepecToBbIil nepuos B roHaiax
camok cojiepxkutcs 8—10% Oenka u 4-5% xupa, a B roHaiax camioB — 9—14% Oenka u 3—8% xupa.
[Tocne Hepecta HaOIIOAACTCS yBETHMUCHHE COJCPIKaHMUS OelKa B MOJIOBBIX ’KeJle3aX CAMOK M CaMIIOB €
9 1o 16 u ¢ 12 no 17%, coOTBETCTBEHHO, a kupa — ¢ 5 10 7%. IT0 00BICHSAETCS MOBBIIICHHEM (PyH-
KIIMOHAJIbHON aKTUBHOCTH BCIIOMOTATEIbHBIX KIETOK, BBIIOIHSIOMIUX BAKHYIO POJIb B MUTAHUH PACTY-
mux noJjoBbIx kietok (Kuzeserrep, Kaneruna, 1939; Kuzeserrep, 1962). Conepsxanue Biaru 1 MUHe-
paNbHBIX BEIECTB B TOHA/AaX CaMIIOB M CaMOK B CpeHEM cocTaBisieT okosio 80 u 2%, COOTBETCTBEH-
HO, B IEPHO/]] POCTA TOJIOBBIX KJIETOK 9TH MOKa3aTeiIn yMeHbimaroTes 10 76 u 1,2%. Coneprxanue 6e3a-
30THUCTBIX SKCTPAKTHUBHBIX BEIIECTB OOHAPYKUBACT 3HAYMTEIbHYIO H3MEHYMBOCTh B TEUECHHUE I0J1a KaK
y CaMIIOB, TaK U Y CAMOK, M HE CBSI3aHO C OCOOCHHOCTSAMHU OMOJIOTHH Pa3MHOKEHHUSL.

['oHasbl — BBICOKOIHEPreTUUHBIN MPOLYKT. VX 3HEpreTrdeckas LEHHOCTh Pa3IniHa, KouedaeTcs
B npenenax 105-145 kkan Ha 100 r npoaykTa U onpeaensercs HaINIMeM JJMIUAHOTO KOMIUIEKca, Co-
JIeprKalllero HachIEHHbIe, MOHOHEHACHIIIIEHHBIE 1 MTOJIMHEHACHIIIIEHHBIE KOMITIOHEHTBI, COOTHOILIEHUE
KOTOPBIX CYIIECTBEHHO CMELICHO B CTOPOHY MOJIMHEHACHIIEHHBIX )KUPHBIX KHcT0T (IDKHK) u mpumep-
HO onckiBaeTcs cootHomenuem 1:1, 1:2,6. IDKHK nenocpeACTBEHHO HE CUHTE3UPYIOTCS B OPraHU3Me
YeJIOBEKA M MOITOMY TAaK)KE OTHOCATCS K He3aMeHUMbIM. OCOOEHHOCTH MX COCTaBa MO3BOJISIIOT OTHE-
CTH MKpPY MOPCKOTO €Ka K MPOAYKTaM, PEKOMEHAYEMbIM JUIsl JIeUeOHOTO MUTaHHMS.

Amunoxucromul. T'oHagB! conepkar HaOOp BCeX HE CHHTE3UPYEMBIX OPraHM3MOM YeJIOBEKa aMHU-
HOKHCJIOT, IPUYEM B COOTHOILLIEHHH, OJTM3KOM K TAKOBOMY JUISL «UACATBHOTO OEIKa», OTHOCUTEIBHO KO-
TOPOTO TPOU3BOJIATCS OICHKU KadecTBa OesikoBo muiiy 1o Merogukam ®AO/BO3 (tadim. 7.1.2).

1o He3aMEeHNMBIM aMUHOKHUCIIOTaM OeJIOK, COAEPKALIMICS B TOHAAAX, JJayKe HECKOJIBKO IPEBOCXOAUT
uaeanbHbIi. KpoMme Toro, oH OTJIN4aeTcsl 3HaYUTENBHBIM COZIEpKaHUEM TNy TAMUHOBOM KHUCIIOTHI U CPaB-
HUTEJIBHO BBICOKUM — apruHuHa. Ecny miyTaMuHoBast KUCIIOTa UTPAET BAXKHYIO POJIb B MEKKIETOUHOM
oOMeHe, cHHTe3¢e OEJIKOB M ONITUMH3AIUH (DYHKIINI HIMMYHHOH CHCTEMBI, TO QpTTHUH —MOIIHBII IMMYHO-
MOYJISITOP, TIO3BOJISIOIINI MIPEOI0JIeBaTh Pa3IMuHbIe cCTpeccoBbie cocTosiHus (TyTenbsH, [Tomosa, 2002).

Tab6muma 7.1.1. Pe3ynsrarsl aHann3a roHa 1 HECKOJIBKUX BUIOB MOPCKOTO €XKa 110 TaHHBIM Pa3IMYHBIX HCCIIeI0BaTe-
neit, % ot 001Iei MacChl

S, franci s , Yepenneno no S droebachiensi
. franciscanus, . purpuratus, . droebachiensis,
KomritoneHTEI CITIA CIIIA Hecm;{f;‘;iﬂnam Poccust

1 1 2 3
Brara 70,0 70,8 68,6 71.8 71,5 77,2
Benku 7,7 9,6 9,5 123 15,8 13,8
Kupsot 7,6 83 54 52 8,5 43
3omna 1,6 1,5 1,3 1,7 25 22
I'muxoren 1,3 - 1,7 - 2,0 25
HeOenkoBelii a30T 0,1 0,5 0,1 0,5 - -

[Mpumeuanne: 1 — Kato, Schroeter, 1985; 2 — Ramachandran, Terushige, 1991; 3 — Jlebckas u ap., 1998
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I'maBa 7. Ucnions3oBanue

Bumamunvr u mukposnemenmot. [1og00HO sSiiiamM APYyTrUX MPEACTaBUTEICH KUBOTHOTO MHpPA, I'O-
HaJbl 0OraThl MHUKPO3JIEMEHTaMK, BUTaMuHaMU. [10 cOamaHCUpOBAaHHOMY COJIEPIKAHUIO KUPOPACTBO-
puMbix BuTamMuHOB A, D u E OoHU HE yCcTymaroT MHOTUM APYTUM JIETUKATECHBIM MPOIYKTaM MUTAHUS
(Tabm. 7.1.3).

OcHOBHbIE ()YHKIIUY STUX BUTAMUHOB B OpPraHU3MaXx U €Xa, U YeJIOBeKa PUMEPHO OJIMHAKOBBI. Taxk,
BO3JICHCTBHE BUTAMUHA A CBSI3aHO C 00ECIIEUYCHUEM POCTA, PETYISIIUEH PA3BUTHS SITUTEIHAIBHBIX KIe-
ToK. Kpome camoro BuTamMuHa A, BaXKHO MIPUCYTCTBUE €TO MPEAIICCTBEHHUKOB — Pa3JIMYHBIX KAPOTH-
HOUJOB. BUOJIOTHYECKYI0 aKTUBHOCTD MPOSIBIISICT HE caM BUTaMUH D, a ero mpou3BOHBIE — YPTrOKallb-
mudepon (Butamud D2) n xonmukansimdepon (Buramun D3), siBisitommecs miaBHBIMU peryistopamu (oc-
(hopHO-KAIIBLIEBOTO OOMEHA M MUHEPATU3aI[UH MIIEMEHTOB CKeJieTa. B roHajax colepikuTest He TOJIbKO
caM BUTaMUH, HO U €ro MPeIIIeCTBeHHUK — IpoBuTamMuH D (7-meruapoxonecteput). AKTUBHBIC U30-
Mepsl ButamuHa E (0, B, r-TOKOQepoJibl U Ap.) CIOCOOCTBYIOT ONTUMHU3ALIMN UCIIOIb30BAHHS OpraHm3-
MOM OEJIKOBOM IMHUIIIH, PETYIUPYIOT JISATSIIbHOCTD ITOJIOBBIX JKEJIE3, BBITOJIHSIIOT aHTUOKCHIAHTHBIC (DYH-
KIIMH, 4TO KaK pa3 ¥ M03BOJISCT PEKOMEHI0BATh MPOYKThI 3 TOHA IS TPO(UIAKTHKN OHKOJIOTHUSC-
KHX 3200JIeBaHUH MTPU XUMUYECKUX U PAJIMAIIMOHHBIX BO3/ICUCTBUSAX HA OpraHu3M dyenioBeka (TyTenbsn
u p., 1999).

B tabnuie 7.1.3 oOpariaer BHUMaHUE XapaKTEPHOES H3MEHEHHE IMHAMUKN CUHTe3a BuTamuHa E ¢
PE3KUM TOBBIIICHUEM €T0 COACPKAHUS B CEHTSIOpE, MO3BOJISIONICE 3aKIOYUTh, YTO JIAHHBIC TAOJIUIIbI
MOJTY4YEHBI Ha €KaX, B3AThIX B 3aaJHBIX paitoHax KolbCcKoro monyocTpoBa, y KOTOPhIX HEPECT HaulHA-
eTcsl B Havalie jiekaOpsi. Pe3koe yBennueHue cojepkaHus BCEX BATAMUHOB B alpelic COOTBETCTBYET
Hayajly UMKJIa pocTa roHa. borarel ronans! 1 BuTamunamu rpynimsl B (B, B,, B). IIpu nepepaboTke
TOHAJl, KaK ¥ JPYTUX IPOAYKTOB, BATAMUHEI COXPaHSIOTCS MOo-pazHoMy. Hanpumep, 1o JaHHBIM CIIeIH-
amuctoB UnctutyTa nutanust PAMH, B BEICYIIIEHHO HKpE JTy4Ille COXPAHSIOTCS KapaTUHOUABI — MPO-
BUTaMHHBI BUTaMuHa A, ButamuH E u Butamunsl B, u B,, a B 3aMmopokenHol — Butamunbl A u B 13
MHKPOIJIEMEHTOB 0OCOOCHHO BBIJCIISIOTCS XOPOIIO yCBauBaeMble (DOpPMBI Jkeje3a, MarHus, KajabIlus,
nuHKa, pocdopa u kamus. [lo raHHBIM pa3TuYHbIX UCTOYHUKOB: 100 T TUIHMYHOW CBEXKEH UKPBI COIEP-
xat 10 20 mr kanbiwms, 10 300 mr gpocdopa, 1o 10 mr xkenesa, 10 30 mr uHKa, 10 1 r Maraus, o 0,4 r
KaJusl ¥ HaTpusl. DTH BEJIMYHUHBI BAPbUPYIOT B 3aBUCUMOCTH OT BUOB €Xa, palilOHOB U CE30HOB BHLIOBA.

Tabnuma 7.1.2. OcpeHeHHBII aMHUHOKHUCIOTHBIN COCTAaB HKPBI MOPCKOTO eka Strongylocentrotus droebachiensis,
% (mo: JIebckas u ap., 1998)

Ne | AMHHOKMCIIOTA |  Conepxanue Ne AMHHOKHCIIOTA Conepxanne
1 ArpuHUH 55 10 JImus™ 6,8

2 Anannn 55 11 Mertnonun™ 31

3 AcrmapruHoBas K-Ta 11,7 12 Cepun 5,1

4 Bamua* 57 13 IIponuu 2,6

5 Tuctugun* 84 14 Tuposun™ 37

6 T 35 15 Tpeonun™ 6,3

7 I'moramMuHOBas K-Ta 144 16  Tpunrodan* L1

8 Wzoneinun™* 44 17  ®denunanua* 45

9 Jlewruu™® 7,0 18  IMucrtun* 0,7

* OTMeUCHBI He3aMCHUMBIC AaMHHOKHUCIIOTHI; CPEIU HIX THCTUNH (He3aMEHUM TOJIBKO JJISl TPYIHBIX IETEH)

Tabmuma 7.1.3. Conepkanue ButamMuHoB A, B u D B ronagax mopckoro exa Strongylocentrotus droebachiensis
(mo: JIebckas u ap., 1998)

Coneprxanue ButamuHa, Mr/100 ¢

Mecs1ip! BEIIIOBA

A | E | D | [IpoButamun D
Mapt 237 9,14 0,17 4,04
Anpenb 26,3 15,6 1,60 4,10
Mait 041 2,90 0,07 1,19
Hronn 0,28 22,06 0,62 HE onpeaessuics
Hrons 2,30 25,40 0,26 -
CeHTs10pb CIIC/IBI 68,60 0,20 -
Hexabpn - 241 CIIEBI -
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buonoeuuecku akmusnuvie gewyecmea. ViccnenoBaHus TKaHEH MOPCKOTO €Ka MOKa3aJll BBICOKOE
coziep)KaHue B HUX OMOJIOrHYecKH akTUBHBIX BeniecTB (BAB), koTopble MOTYT OBITH HETTOCPEACTBEHHO
WCTIOJIb30BaHbI B KAUECTBE OMOIOTUYECKH aKTUBHBIX 100aBoK K nuie (BA/I) niam ocHOBBI 11 co3za-
HUS JIEKapCTBEHHBIX IIPENapaToB, B TOM YHCIIE OKa3bIBAIOIIUX IPOTUBOOITYX0JIEBOE EHCTBHE U YCKOPSI-
OLIUX MPOLIECChI pEreHepaluy TKaHeH. Bo BHYTPUIIOIOCTHOM KUAKOCTH €XKel 00HAPYKEHBI BEIISCTBA,
oOnajaromye TOHU3UPYIOMIUM JEHCTBUEM. M3 BBITSKEK UIIOKOKUX BBIJICIICHBI TOMAPHH, KAPHUTHH,
aJIpeHaIMH U HOHA/IpEHAJINH, )KUPHBIE KHCIIOTbI, CTEAPHHBI, CATIOHUHBI, pa3JIMYHbIE apOMaTHUYECKHE CO-
€JIMHEHUs U psAJ IpyruX BELIECTB ¢ MHPOKUM crekTpoM aeiictBus (KommiekcHoe..., 1978; I'ypun,
Axruxu, 1981).

Opaux u3 nepBbIX B Poccuy UK cUCTEMaTHYeCKUX MCCIIET0BaHUI COCTaBa U CBOWCTB OCHOBHBIX
KJIACCOB OPTaHUYECKHUX COCTMHEHUI U3 OPTaHU3Ma MOPCKOTO €Ka, a TAKXKe OMOOTHYeCKON aKTUBHOC-
TH TOHaJ ObUT BbITIONHEH B HCTUTYTE OMOstornyecku aktuBHbIX Bemiects JIBHI[ AH CCCP, B Hacto-
aiee BpeMsi — THxookeaHCKUH HHCTUTYT ouooprannyeckoit xumun JJBO PAH (TUBOX), . Bnanuso-
cTOK (XuMHUYeCKUH cocTaB..., 1969). CrenuaaiucTbl MHCTUTYTA MPOBEIIM XUMUUSCKUIN aHAIU3 COJIepIKa-
niel yrieBoopoasl Gpakuuu ronan exei S. intermedius n M. nudus, uccieaoBany CTEPUHbI, CTEPOH-
JIbl, TEPIIEHOU/IBI U UX TPOU3BOIHBIE, H3YUMIIH JIMITUAHBIN COCTaB, HyKJIEMHOBBIE KUCIIOTHI, OXapaKTepH-
30BaJIM HYKJICa3HYIO, IENTHAAa3HYI0 U KapOOaHTUAPA3HYIO aKTHBHOCTH.

Bru10, B 9acTHOCTH, IOKA3aHO, YTO MTOJyYSHHAs U3 TOHA UKpa (TOMOTEHAT) MOBbIIIaia paboTocmo-
COOHOCTbH MOIOTBITHBIX )KMUBOTHBIX, OKa3bIBaJla TOHAJOTPOITHOE H PaU03alIUTHOE (Ha MOJIEIISX) JCii-
CTBUE, MOBBIIIANIa YPOBEHb KOPTUKOCTEPOUIOB B KPOBH, UTO CBUAETEIHCTBOBAJIO O MOBHIIIEHUHN YCTOMN-
YMBOCTH OpraHnu3Ma K HeOIaronpusaTHeIM Bo3AeHcTBHAM. CKapMITMBaHHUE HKPBI 1Ta00PaTOPHBIM )KUBOT-
HBIM [TPU SKCTIEPUMEHTAILHOW aHEMHUH CTUMYJIUPOBAIO (PYHKIMIO OPraHOB KpOBETBOpeHUsL. JInmuaHas
(pakLus TOHA/ BBI3bIBANIA 3HAYUTEIBHYIO CTUMYIISIIUIO pAa00TOCTIOCOOHOCTH Ta00PaTOPHBIX KUBOTHBIX
1 001a1a11a BBICOKOW PaIn03aIlUTHON aKTHBHOCTBIO, MPHYEM HauOOJIBIIYIO aKTHBHOCTD MOKa3aJIl UMEHHO
CBEXXHeE roHa/Ibl. bplto Takke ycTaHOBIEHO, UTO pa3IryuHble GPaKIUHY, BBIICICHHBIC U3 JTUIHIO0B, PETY-
JUPOBAJIM YPOBEHb KOPTUKOCTEPOUIOB KPOBH, BO3ACHCTBOBAIN HA CHHTE3 Oelika B KJIETKaX KOCTHOTO
MO3Ta, IPUBOAWIN B HOPMY XOJIECTEPUHOBBIA 0OMEH. Pe3ynbraTsl peiBapuTEIbHOTO XMMUYECKOTO U
OMOXMMHUYECKOTO UCCIIeIOBaHUS TOHA MOPCKOTO €Ka MOKa3alH, YTO B MX COCTAaB BXOAAT BECbMa aK-
TUBHBIE B OMOJIOTMYECKOM OTHOLICHUH BELIECTBA JIUITUAHON IPUPOIBI, KOTOPBIE MOTYT SIBUTHCS HCTOY-
HUKOM BBICOKOAKTHBHBIX OMOCTUMYIISITOPOB M PaIUONPOTEKTOPHBIX CPE/ICTB.

OpakMOHHBINA COCTAB TOHA MOPCKUX €Xel MmpeacTaBieH GocOoIuIuaaMu, X0IeCTEPUHOM, CBO-
OOIHBIMU KUPHBIMH KUCIIOTaMH, IU- U TPUIIIMLEPUAAMH, d3PHUpaMu CTEPUHOB, KAPOTHHOHMIAMH H YIJIe-
Bojoponamu. KonnyecTBeHHOE COOTHOLIEHUE HICHTU(UIIMPOBAHHBIX (DpaKIKii OOIINX JTUIHOB CBsI3a-
HO C TIOJIOM U IIEPHO/IOM MOJIOBOT0 IUKIA. Tak, y caMOK B IIPeTHEPECTOBOM U HEPECTOBOM COCTOSTHUH
¢docdomunuast cocrapisior 15-17%, xonecrepun — 20-24%, a¢pupsl crepunoB — 8—12%, Tpurimie-
puasl — 30-44%, xkapotuHouaAbl — 0T caenoB 1o 0,7%, yreBonopoasl — ot caeaos 10 13%. [ocne-
HEPECTOBBIN MEPUOA XapaKTEPU3YETCsI HK3MEHEHHEM KOIMYECTBEHHOT'O COOTHOIICHHSI OTAEIBHBIX (hpaK-
Ui B cpeHeld mpode ronas caMok U camioB. [Ipu oTHOCHTENBHO CTaOMIIBHOM conepkanuu pocdonm-
0B (B cpenueM 16—17%) npoucxoauT 3HaYUTENbHOE YBETUUEHHE XOIeCTeprHa, KAPOTUHOUIOB, Y-
JIEBOJIOPOAOB ¥ YMEHbBIICHHE CBOOOJHBIX KHUPHBIX KUCIOT U 3¢upoB crepuHos (Jledckas u ap., 1998;
OpweBa u np., 2000).

3apyOesKHbIe aBTOPBI MPUBOAAT HECKOJIBKO MHBIE JaHHBIE 10 OCPEIHEHHOMY JIMITUAHOMY COCTaBY
TOHAJ] CBOUX TPOMBICIIOBBIX BUJIOB (Ta0i. 7.1.4).

Tabmumna 7.1.4. O61mas xapakTepruCTHKA JIMITHIHOTO COCTaBa TOHa T TPOMBICIIOBBIX BHI0B MOpcKoro exa (1o: The
fishery..., 1976)

I'pynmel munuaos Conepxanue, %
®Dochonumuabl 1 MOHOTIIHIICPUIBL, BKITFoUas 22,85-44,33% nenntrHa 10,00-35,00
Jurmunepuibt 2,22-2.75
Xonecrepux 24,54-31,89
CBOOOIHBIC KUPHBIC KUCIOTHI 16,27-16,8
Tpurnuuepubt 0,61-28,74
D¢upsl cTepuHOB 3,84-4.85
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dochomunuapl — ciioxHbIe 3QUPbI GocHOPHOI KUCIOTHI ¥ IIIUIIEPUHA WK aMUHOCIIUPTA CUHTO3H-
Ha, COeTMHEHHBIE C 0CTATKaMH HACBIIICHHBIX MM HEHACHIIIEHHBIX )KUPHBIX KHCIIOT. B opranusme yemno-
BEKa OHU SIBJISIFOTCSL 00513aTeTIbHBIM CTPYKTYPHBIM 3JIEMEHTOM MeMOpaH KJIETOK, yUacTBYIOT B JIUTTUJI-
HOM OOMeHe (TepeBapuBaHue U 0OMEH, TPAHCIIOPT 110 OPTraHU3MYy) U B PeryJsiuu o0IIero ooMeHa Be-
miecTB. Cpenu GOCOTHITUI0B MOPCKUX €xKel WACHTH(OUIIMPOBAHEI, B YACTHOCTH, JIELUTHH, PocaTuani-
cepuH, chuHroMHenrH, kKedanuH. OKa3anock, 4To B sHBape—MapTe cOoIepiKaHKe JICIUTHHA B TOHAAaX
caMoK B 3—5 pa3 Oonblle, 4eM B TOHaZax caMIioB. ETo Konmu4ecTBoO 3a 3TOT MEPHOA B TOHAJaX CaMOK
IUTABHO YBEJIMYMBaeTCs B 2,7 pa3a, a B TOHaJax camioB — B 3,5 pasza. Cojepxanue kedainHa B [10JI0-
BBIX MTPOYKTAX CAMOK U CaMI[OB BO3PACTAET B IEPHO HEPECTA OT CIEAOBBIX KOIUYECTB 10 5,6 u 2,3%,
COOTBETCTBEHHO, & TIOCJIC HEPECTa CHOBA YMEHBIIAETCS IO CIIEOBbIX 3Ha4eHNH. COOTHOLICHNE TaKUX
¢bpakunit kak Gocarnaunceput, cGUHroMueIMH U3MEHsETCs cKkaukooOpasHo (Pyanukosa, 1975).

WzyueHne coctaBa JUMKUI0B TOHAJ MOPCKOTO exa S. intermedius U ero N3BMEHEHUH Ha pa3HBIX CTa-
JUSIX MTOJIOBOTO IIMKJIA MOKA3aJio, YTO JIMMUABI CIIEPMATO30M/I0B OTIMYAIOTCS 10 COCTABY OT JIMITUI0B
SIMLIEKIIETOK ¥ SMOPHOHOB. JleTaibHOE HCCIeI0BaHIE MEXaHU3MOB BKITIOUCHHS KUPHBIX KHCIIOT B SIH-
LEKJICTKH 1 SMOPUOHBI MOPCKOTO €Ka MO3BOJIMIIO BBISICHUTD, YTO OHH UCTIOJNB3YIOTCS ISl OMOCHHTE3a
Ha MEPBBIX CTAAUSIX PA3BUTHS TOpa3io aKTHUBHEE, 4eM (ocdarbl, XoIuH, aeTarsl 1 ruiepud. OOHapy-
YKEHO, YTO TPUIIIMLIEPUIBI, CHAHTE3UPOBAHHBIC SMOPHOHAMU U3 SK30T€HHBIX JKUPHBIX KUCIIOT, UCTIONB3Y-
IOTCSl B XOJI€ Pa3BHUTHS TOpa3lo aKTHBHEE, YeM 3amaceHHsle B nepuos ooreHesa (Tepexosa, 1981).

WccnenoBanusi, BEINONHEHHBIC B MTocleaAHne roasl corpyanukamu [IMHPO, nonTeepxkaarot, uto
MIePEYrCIICHHBIE BBIIIE TUMUAHBIC (PPAKLNN TPUHUMAIOT AKTUBHOE yYacTHeE B IPOLIECCAaX TOJIOBOTO IIHK-
na ronaq. Hanmpumep, y caMoK B mepHoA mepexoaa OT MPEeJHEPECTOBOTO K HEPECTOBOMY COCTOSHUIO
BBISIBJICHA TEH/ICHIHS K HEKOTOPOMY YBEITMUYECHHIO Cofiep kaHusl OCHOIUNUIOB U XOJIECTEPHHA, 2 Y CAMIIOB
B IPOLIECCE CO3PEBAHUS MTOJIOBBIX MPOILYKTOB — HAKOIUICHHE TPUITIMLIEPHIOB IPH MOCTOSHHOM YPOBHE
(hochonunumoB U CHUKEHUE COAEPIKAHMSI CBOOOAHBIX KHUPHBIX KUCIIOT. BeposTHO, TPUITIHLIEPHUIBL, SB-
JSFOIIMECs dQUPaMHU KUPHBIX KUCIIOT U ITULEPUHA, HEOOXOMMBI TIOJIOBBIM KJIETKaM CaMIIOB [T 00ec-
MeYeHMsI UX SHepreTuueckux norpednocrer (CeHHUKoB u ap., 2002).

B nukie pa3BuTHs TOHaX MpeTeprieBaeT 3HAYNTEIbHbIC U3MEHEHHSI U COOTHOLIEHHE CBOOOIHBIX
KUPHBIX KACIOT. Hike 9TO MoKa3aHO Ha MpUMeEpe COOTBETCTBYIOIIUX M3MEHEHUH MX COlIEpKaHHs B
roHazax S. droebachiensis B 3aBUCHMOCTH OT ce30Ha J100bIuu (Tabiu. 7.1.5). bonbIie Bcero B roHaaax
COJICPKUTCS MOJMHEHACHIIEHHBIX kupHBIX kucaoT (ITHXKK), mpuuem Bo BpeMst HepecToBOTO iepuoaa
ux o0l1ee KOJIMYECTBO yBeIuunBaeTcst. IMEHHO 3TH KOMIIOHEHTBHI JIeNaloT UKPY MOPCKOTO €ka 0c000
LEHHOM U COOOIIAIOT € Te CBOWCTBA, O KOTOPBIX YIIOMUHAJIOCH BBIILIE.

U3 ITHXK Tonbko nuHOMEBas U OL-TMHOJIEHOBASI KUCIOTH HE CHHTE3UPYIOTCS )KUBOTHBIMHU
OpraHu3MaMHM M IMOSTOMY OTHOCSTCS K HE3aMEHUMBIM B MUTAHUU BEIIECTBAM, OTCYTCTBHE KOTOPBIX
BBI3BIBAET CUMIITOMBI HEAOCTATOUHOCTH XUPHBIX KUCJIOT, MPOSBIISIIONINECS B TIOJABICHUU pOCTa
MOJIO/IBIX JKUBOTHBIX, YTHETCHUU PEIPOLYKTUBHBIX (YHKIIMH B3POCIBIX, CHUKECHUN CBEPTHIBAEMOCTH
KpoBH, nosgBieHuH aepMmatuToB. Ocransusie [DKHK MoryT cuHTEe3MpOBaTHCS B OpraHu3Me U3 3THX
JIBYX KHCJOT M, COOTBETCTBEHHO, OTHOCSTCA K ABYM ceMeicTBaM, 0003HaUaeMbIM Kak ®-6 U ®-3,
SIBJISASICH YCJIOBHO He3aMeHUMBbIMU. OcHoBHast Ononornyeckas poias [IDKHK cocrout B cTpykTypHO-
(YHKIIMOHAJIBLHOW OpraHu3alny KIETOYHBIX MeEMOpaH, OMOCHHTE3€ YMKO3aHOHI0B, SIBIISIOLIMXCS Me-
JUaTopaMy MeTaboMNYecKuX peakuuid. Pob 3TUX JKUPHBIX KUCIOT HACTONBKO BEJIUKA, YTO TEMEPh
HX OTHOCAT K BuTamMuHaMm (Butamut F). Yaukansnsiii Hadop [THXK ronan mopckoro exxa B roroBom
BHJIE MTOCTABIISACT B OPIaHU3M TO, YTO B CIIy4ae MCIOIB30BAHUS OOBIYHBIX PACTUTENBHBIX Macesl JOK-
HO B HEM €IlI€ CHHTE€3UPOBATHCS IPH YYACTHH BUTAMUHOB (HapuMep, apaxuI0HOBask KUCIIOTA U3 JIH-
HOJIEBOM B NPUCYTCTBUM BUTaMMHa B ).

W3 npyrux pynkiuit [THXK 00b14HO 0TMEYArOT UX CIOCOOHOCTH HOPMAJIM30BaTh XOJIECTEPHUHOBBIN
00MEH, TeM CaMbIM CHUKAasi PUCK Pa3BUTHS aTePOCKIIEPO3a U COMYTCTBYIOLINX MY CEpIACUHO-COCYIH-
CTBIX 3200JIEBaHH, CTUMYJINPOBATh Pa0OTy UMMYHHOW CHCTEMBI, CIOCOOCTBOBATH JICUEHHUIO BOCIIANIH-
TEJIHBIX TIPOLIECCOB BHYTPEHHUX OPraHOB YeloBeKa. PekoMeHiyeMoe cooTHOIEHHE ®-6 K ®-3 B paru-
OHE JJIS1 37I0pPOBOTO YeJIOBEKa JOIKHO COCTABIATH puMepHo 10:1, muis nedeOHOro muTaHusi peKOMEH-
nytorcs 6onee HU3kHe mpornopuur — oT 5:1 10 3:1 (Tyrenssn u ap., 1999). B nunuanoit Gppakuum HKpsl
MOPCKOTO €Xa 3TO COOTHOILEHHE NMPUOIIKACTCS K SAUHULE, YTO YKa3bIBaeT HA YPE3BBIYAHO BBICO-
KYIO CTeTIeHb OMOJIOrMYECKOM AKTUBHOCTH MIPOIYKTA.
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Tabmuma 7.1.5. JKNpHOKHCIOTHBIN COCTAB JIMIIM0B TOHAI MOPCKOTO exa Strongylocentrotus droebachiensis®, %
(mo: JIebekas u ap., 1998)

YKupHble KUCIOTHI Mecsi1 BeUIOBA
Kon HaumenoBanue Jiekabpb (KOoHeI) | MapT UIOHD
Haceliennsie 204 15,8 258
B Tom uucne:
C1.50 Tlenranexkanosas 02 1.3 02
C16.0 TTaneMuTHHOBAS 12,7 78 17,6
C17.0 I'enrajgexanoBas 03 22 03
C18.0 CrepuHoBas 22 3,0 2.8
C20.0 ApaxuHoBast 5,0 1.5 49
MoHOHEHAaCHIIEHHbIC 24,7 20,7 25,7
Cl4.1 MupucTtonenHoBas 0,7 1,0 09
Cl15.1 IlenranenenoBas 02 04 0,1
Cl6.1 TTanmemuTOICHHOBAS 58 45 7,6
Cl17.1 T'enragenenoBas 1,1 12 0,6
Cl18.1 OmnenHoBast 55 58 9,7
C20.1 Diiko3eHoBas 114 78 6,8
IlonuHackIIIICHHEIC 55,2 57,7 482
B Tom uucne:
Cl182 w6  JlunomeBas 1.8 04 3,0
Cl183 w6  JlunoneHoBas 2,0 1.5 1.9
Cl183 w3  0O-JIlunonesas — 03 -
C202 w6  Diiko3agueHOBas 12,6 1,6 8.8
C203 w6  Diiko3arpreHOBast 1,6 0.8 1,6
C204 w6  ApaxumoHoBas 10,7 12,5 9,6
C20.5w3  Diiko3aneHTacHOBas 22,5 21,0 19,1
C222 w6  Jloko3aaueHoBast 1.5 1.8 09
C224 w6  Jloxo3areTpacHOBas — 1.8 09
C224 w3  Jloko3zaTpueHOBas - 1,0 -
C22.5w3  Jloko3aneHTacHOBas — 1,0 1,0
C22.6 ®3  Jloko3zarekcacHoBas 2,5 15,3 23

*Y4qTeHsl ycpemHeHHbIE TPOOBI TOHAT 000UX T010B. Ko )KUpHOI KUCIIOTHI, HAITPUMEP, JIMHOJIEBOM, BKJIIOYAET YUC-
710 atoMoB yriiepoaa (18), unciio NBoiHbIX cBs3el B MoeKylie (2), ojoKeHHe Hanboiee yaaleHHON JBOHHOM CBS3N
(W3)

B nunugax ronaa MOpcKoro exa HaiiieHo ot 19 1o 22 JKUpHBIX KUCIOT C YUCIOM aTOMOB YIiiepoaa
ot 15 no 22. llpeobnanarot [IXKHK, Hanbonkmee nx konmuuectBo (55,2—55,7%) ormeuaeTcs B ipeiHe-
PECTOBBII M HEPECTOBBIH MEePUOIbI (1eKaOpb—MapT), HauMeHbIee (48,2%) — mnociie HepecTa (MIOHb).
JoMUHUPYIOT 3UKO3aIeHTAaCHOBAsI U SUKO3aTPUCHOBASI KUCIOThl. UHTEPECHO OTMETUTh, UTO B 3pEJIOii
UKpE CoAepKaHUe SUK03aIUEHOBOM KUCIOTHI PE3KO CHIKAETCSI U MTOBBIIIACTCS COJIEPKaHUE JOKO3areK-
caeHOBOM. MOHOHEHACHIIICHHBIC U HACBIIICHHBIC KUPHBIC KUCIOTHl HAXOASITCS IPUMEPHO B OMHAKO-
BBIX KOJIMYeCTBaX. 13 MOHOHEHACHITIIEHHBIX MTPE00JIaIat0T SHKO3CHOBAs, OJICHHOBAS U MAJIbMHTOJICHHO-
Basl, U3 HEHACHIIICHHBIX — MAJIbMUTHUHOBASL.

Oco0Oblil HHTEpEC BBI3BIBACT BXOAALIAsl B COCTaB M-3 diiko3aneHraecHoBas kuciora (II1K), obpa-
TUBIIAs Ha ce0s BHUMAHUE UCCIIEI0BATEIICH B KaUeCTBE CPECTBA MPEIOTBPAIICHHUS CEPICIHO-COCY-
TUCTHIX 3a00seBannii. Oka3anock, uto DIIK B GombIleii cCTeeHH, 9YeM APyTUe )KUPHBIE KUCIOTHI, CHU-
’KaeT CUHTE3 TPUIIMIICPUIOB U XOJIECTEPUHA B OPraHU3Me MIICKOMUTAIOIIMNX, PETYIUPYET CBEPThIBae-
MOCTh KPOBH U MPEISATCTBYET 00pa3oBanuto TpoMOoB (BackkoBckuii, Pomammaa, 1983).

CopepxaHue JIUIUJIOB (B MPOIIEHTAX CHIPOM MaCChl) B TOHA/IaX, MUIIEBAPUTEIHHBIX OpraHax U MaH-
UpsIX caMIioB cocTasiser 2,1, 3,7 u 0,6, ay camox — 4,4, 3,4 u 0,5, coorBercTBeHHO. Hanbomnee Oora-
1h1 OIIK ronazapl camioB. Eciau npuHITh CpelHU BKJIaa TOHAJT B OOIIYE0 MAacCy MOPCKOTO €¥Ka paB-
HbIM 15% (B HEpeCTOBBIN MEPUOJ] OH BBIIIE, 0COOEHHO y CaMOK), TO JIETKO PacCYUTaTh, YTO TOHAJIBI
cam10B conepxar okoio 60% Bceit JIIK xxuBoTHOTrO, 8 Manuupu — 30%; a y caMOK, COOTBETCTBEHHO,
75,5 u 20%. [Tonomy must Beigenenus DIIK B HEOOMBIIMX KOJMYECTBAX B KAUECTBE UCXOIHOTO CHIPHS
ynoOHee Opath Tonbko ToHabl. [Ipn HapaboTke Oonbinux komudectB DIIK pannonanbHee Oparhb s
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9KCTPAKLUH KHUBOTHBIX 000ETO 10JIa MOJTHOCTHIO, N30aBIISSICH TOIBKO OT MOJIOCTHOM KUAKOCTH Ha CTa-
JIUU U3MEJIBYCHUS CBIPbSL.

CpaBHuTtenbHOe uccnenoBanue cogepkanust 11K y 23 BuaoB Mopckux 6€CIIO3BOHOYHBIX U3 9 Kitac-
COB TI0Ka3aJI0, YTO MOPCKOW X S. intermedius SBIETCS yIOOHBIM OOBEKTOM JIJISl BBIICICHUS YHCTOM
OIIK u 0TaenbHBIX KJIACCOB JIUMUIOB C BRICOKUM ee cofepskanueM (Pomarmuna, 1983). [Ipu aTom oka-
3a10ch, uTo cojepxkanue DIIK B ronanax S. intermedium, B3sTOro U3 9 MecT oOMTaHUS, pa3InyaIO-
HIMXCS [0 CTETEHH 3aIUIIEHHOCTH OT BOJIHOBOTO BO3JICHCTBHUS (OT OTKPBITOTO JI0 3aLIHUILEHHOTO), TI0
ryoune (ot 1 mo 20 M) u xapakTtepy cyocTpara (MecHaHuCTBIN Wi, IECOK, KAMHH, CKalla), 0Ka3ajloCh
pasnmuunbM. beuto nokazano (BacekoBckuii u 1ip., 1983), uro B aTux ycnosusix cogepkanue JI1K pasz-
JIUYaIoCh y caMmIioB B mpeaenax 21,1-36,5%, a y camok — B npenenax 15,1-32,5%.

W3 rona; MOPCKOT0 exa MoJIydyaroT e U YHUKAJIbHbIC OMOPETYIISITOPBI TEIIOKPOBHBIX KUBOTHBIX —
MPOCTArIaHIUHbI, [10 XUMUYECKOM PUPOJIE MPEICTABIISIONINE COO0H 0COOBIC YKUPHBIC KUCIIOTHI, UMEHO-
e ckener u3 20 aroMoB yIviepoaa U LMKIIONEHTaHOBOE KOJIbIIO. B 3aBHCHMOCTH OT CTPYKTYpBI 3TOTO
KOJIbIIA PA3IMYaloT HECKOJIBKO BUJIOB MPOCTArTIaHAMHOB, OKa3bIBAIOIINX PA3IMYHOE H30MpaTEIbHOE JIeH-
CTBHE Ha CUCTeMbI Opranu3mMa. [IpocTarianiuHbl, B YaCTHOCTH, PETYJIMPYIOT PENPOyKTUBHBIC (DyHKIINH,
BIIMSIIOT Ha paboTy CeplieuHO-COCYANCTON CUCTEMBI, CHIDKAIOT arperaiio TPOMOOIMTOB, aKTHBHPYIOT
IAJKYI0 MyCKYJIaTypy, YIIPABISIOT CHHTE30M Psiia TOPMOHOB, BO3JICHCTBYIOT Ha BOCHIAIUTEIHHBIC PEaK-
LMY, CHUKAOT BBIJICIICHUE MTUIIICBAPUTEIIBHBIX CEKPETOB, CITIOCOOHBI BEI3bIBATH U3MEHEHUE apTEPUAITLHO-
IO JIaBJICHUS, TePU(EPHUESCKOTO KPOBOCHAMKEHHUS, TEPMOPETYIISIIHH.

Hawnnydimmm ucxXoIHbIM CBIPbEM JIJIS TOTYUYCSHHSI IPOCTATIAHIMHOB OKa3aJIUCh ITOJUEHOBBIE KUCIIO-
ThI TOHA]T (apaxuJIOHOBas, SHKO3aTPUCHOBAsI, SHKO3aIEHTACHOBAsI ), IPEBPAIICHHE KOTOPBIX KaTalu3u-
pyercs 0co00ii pepMEHTHON CUCTEMOM, BKIIFOUAROIIEH MTPOCTATIAHIMH-CHHTETAa3y U IPYTHE COCIMHE-
nus (Koporuenko u ap., 1979; I'ypun, Axruxun, 1981; Korotchenko et al., 1987).

OnuH U3 BOKHEHIINX MOMEHTOB IIpH PaboTe ¢ OMOJIOTMYECKUM ChIpbeM IpH Bbiycke BAJ] — ero
COXPaHHOCTB B YCIIOBHSIX JUIUTENbHOTO XpaHeHus (bycaposa, Ucaii, 1986). [{ist uccinepoBaHus HCIOb-
30BaJIUCh CYMMAapHBIE JIUITUbI, OYHMIICHHBIC U HEOYHIIIEHHBIC A(DUPBI KUPHBIX KUCIOT. B OUUIIIEHHBIX
oOpasiax yxe yepes MecsI] HaOJoIaaiuCh 3HAYUTEIbHBIE U3MEHEHUS B )KUPHOKHUCIIOTHOM COCTaBE; B
HEOUHIICHHBIX 00pa3lax CyIIeCTBEHHbIC N3MEHEHUS HAOMIONAIOTCS Yepe3 JBa roja. B TUmuIHBIX K-
CTpaKTax 3a NATHICTHUI EPUOJ] XPAHSHHS HE OTMEUEHO SIBHBIX M3MEHEHU I B KAYECTBEHHOM U KOJIHYe-
CTBEHHOM COCTAaBE€ JKUPHBIX KHCIIOT. DTO MOATBEPKIAACT MH(OPMAIUIO O TOM, YTO HEKOTOPBIC JTUTTHIBI
CaMHU BBITIOJHSIOT POJIb aHTUOKCHIAHTOB, YeM M MOKHO OOBSICHUTH BEICOKYIO YCTOMUUBOCTh K OKHCIIE-
HUIO HEOUHIIICHHBIX 3()HPOB )KUPHBIX KUCIOT B TKAHIX U CYMMAapPHBIX JTUITH]IAX.

Depmermul. IIpuMEHSIFOTCSI B OMOXUMUYECKHUX U OMOJIOTMYECKUX UCCIICIOBAHUSX JIJISl KOJTHUYSCTBCH-
HOTO OIPEICIICHUS ¥ TIOTYYCHHS Pa3JIMYHBIX BEIICCTB, JIIsl MOJU(PUKAIIUN MOJICKY/I HYKIICHHOBBIX KHC-
JIOT METOJIJaMU T€HHOM WHXCHEPHH, TIPU IMarHOCTUKE HEKOTOPBIX 3a00JIeBaHUH U JIp.

[Ipu ucciienoBannu GepMEeHTOB, yUaCTBYIOLIUX, HATPUMEP, B IIPOLIECCE KICTOYHOM MpoauQepanuu
0OBIYHO UCTIONB3YOT 3pEIIbIe SIMIICKIISTKY U CTIEPMATO30MIbl MOPCKUX ekel. B Hamelt ctpane uist 3Tux
Hesiel MPUMEHSIIOTCS. MOPCKHE €KU ponioB Strongylocentrotus u Mesocentrotus, AMEIOIIAE B COCTABE
TMIOJIOBBIX KJIETOK BCE OMOXUMUYECKHUE KOMIIOHCHTHI, HEOOXOAMMBIE JIJIsl 00SCTICUSHHSI CTPYKTYPHOTO H
SHEPTeTUYECKOTO Pa3BUTHS 3apojbiiia. Mcrmonb30BaHNEe CIIepMaTO30HUI0B O0YCIOBICHO TEM, YTO, B
OTIIUYHE OT SUTEKICTKH, OHHU MTPAKTUYECCKH HE COACPKAT [UTOIIIA3MbI U TPEACTABIISIOT YIIPOICHHYIO
MOJIeTh KIIETKH. B mporiecce n3ydeHus oka3anock, 4TO 110 CBOUM CBOWCTBAM HEKOTOpHIE (DEPMEHTHI,
BBIJICJICHHBIC U3 CIIEPMATO30MI0B, 3HAUUTENbHO oTinyatorcs oT JJHKa3 u3 sitneknerok Mopckoro exa.
DT0 J1aJ0 BO3MOKHOCTH CJIIaTh MPEANONIOKESHHE 00 UX pa3HOH (YyHKIIMOHAIBHON POJIH B MPOIIECccax
nenenus kiaetok (Mensoposa u jp., 2001).

IIpoBonuBmnecs B Teuenue psga et B TUBOX uccnenosanus cpoiictB JJHK-genonumepusyto-
X epMEHTOB MOPCKUX €Kel ToKa3aju, 4To HanOoJee MIMPOKO PACIPOCTPAHEHHBIMHU B MX TKAHSIX
SIBIISTFOTCS JIBA TUTIA DHJIOJIE30KCUPUOOHYKJIIEa3, KOTOPhIe ObLIIM 0003HAYEHBI, COOTBETCTBEHHO, Kak Ca,
Mg-3aBucumble 1 kucible MetauionezapucumMblie J[HKa3er (Menzoposa, Pacckazos, 1983; Menzorova,
Rasskazov, 1985; Rasskazov et al., 1996; Paccka3oB, Men3opoBa u ap., 1999).

OO0Hnapy>xeHHas yHukanbHas cneunduunocts Ca, Mg-3aBucumbix JJHKa3, Beinensembix u3 smopu-
OHOB MOPCKOTO exa S. intermedius, IO3BOJISIET UCIIOIB30BaTh X B KAUYECTBE YHHBEPCAIBHBIX PECT-
pUKTa3 (PECTPUKIIMOHHBIX SHAOHYKIea3) ogHouenouednbix JJHK. Hanboee mepcrnekTMBHBIME HCTOY-
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HUKamu 115 BeiieneHust Takux JIHKa3 sisisirorest sMOpronbl Mopckoro exa S. intermedius. CyliecTBeH-
HBIC Pa3uuus B psijie GU3NKO-XuMHUecKuX cBoiicTB Ca,Mg-3aBucumbix JIHKa3 Mopckoro mpoucxox-
JICHHS B CPABHEHHH C aHAJIOTUYHBIMU (DepMEHTAaMU, BBIJICIIEHHBIMH U3 APYTHX UCTOUHUKOB, TIO3BOJIHIIN
BBIIETIUTH UX B OTAENBHYIO TPYIITY dyKapruoTHdeckux MeTamiozasucuMbix JJHKa3 (Mensoposa u ap.,
1976; Menzorova, Rasskazov, 1985; Men3oposa u 1ip., 1994).

B otnuume ot MeTanno3aBUCUMBIX Ae30KcuprOoHykieas, kuciabie JJHKa3bl, BeigenenHbie u3 sii-
HEKIETOK S. intermedius, cocOOHBI TUAPOIN30BATH HE TOJIBKO OJHOLETIOUEUHbIC, HO TAK)KE JBYXIIEO-
YeyHbI€ MOJIN/1€30KCHHYKIe0THAbI. [lomydeHHble TaHHbIE CO3/1al0T OCHOBBI MPAKTUYECKOT0 MCTI0JIB30-
BaHMsI 9TUX (hepMeHTOB A aHanu3a cTpykrypsl JIHK u ee komruiekcoB. DTo B HacTosIee BpeMsl SIB-
JSIETCS] OMHOM M3 BXKHEHILINX 3a]a4 MOJISKYJIsipHOI Orostoruu. Hanpumep, 3agada pacmpoBKH CTPYK-
Typsl IHK uenoBeka nocrasiena MexayHapoHoi mporpaMmmoil «I'enom yenosekay (Pacckazos, 3Bs-
TUHIIEBA U Ap., 1999).

Brinenennsie JIHKa3b1 kak B 3penbIx siflIEKIETKaX, TaK 1 B SMOPHOHAX MOPCKOTO €Ka Ha PaHHUX
CTaJUSAX Pa3BUTHS MPOSABIAIOT BHICOKUN YPOBEHb aKTUBHOCTH, YTO MPE/IIOJIAraeT BO3MOXKHOCTb UX
y4acTHsl B TCHETHYECKHX Ipoleccax, CBsI3aHHbIX ¢ MeTabomu3zmom JIHK, xapakrepHbIM A Hayab-
HBIX ATANoB quddepenupoanus kietok (Cudbupies, Pacckasos, 1983). B psine pador (I'adypos u ap.,
1979; 'adypos, 1999; u np.) paccMOTpEeHEBI BIJICIICHUE 1 HEKOTOpbIe (pepMeHTaTrBHBIE cBolcTBa JJHKa-
3b1 Pa3BUBAIOIIMXCS KIETOK SMOPUOHOB S. intermedius, copepxamield B cBoeM coctaBe ATdazy. Pan
WccIeJOBaHU HANpaBJIeH Ha N3ydeHue Kucioi caiircnennduunoii J{HKa3bl1 siifiiekiaeTok MOpcKoro exa
S. intermedius (Cubupues u ap., 1985, 1998; Cubupues, 1990). Kpome Toro, nmokasana MHOKECTBEH-
HocTh JJHKa3 B My»CKHX penpoayKTHBHBIX OpraHax U MOJIOBBIX MPOAYKTaxX S. intermedius 1 JaHO UX
onucanue (Cubupies u ap., 2001a, 6).

B yTunmzanuu npeaiecTBeHHUKOB OMOCHHTE3a HYKIIEMHOBBIX KUCIIOT KIIFOUEBYIO POJIb UTPAIOT (ep-
MEHTHI TUMHAMH- U TUMUAWIATKHHA3BL. B 3KCTpakTax My>KCKUX U )KEHCKHUX FOHAJ MOPCKHX €Xeil
M. nudus u S. intermedius oOHapyXUBaeTCs TOCTATOYHO BBHICOKAs yAelbHAsi aKTUBHOCTH 3THX (ep-
meHToB (TepentbeB u ap., 1990, 1991, 1999; Tepentrena np., 2001).

B HeomnonoTBOpeHHBIX SHIIEKIETKaX MOPCKUX exell conepkutcs pepmenT B-1,3-mmokanasa. Bel-
MOJTHEHHBIE MCCIIeI0OBaHMS TOKa3ajlH, YTO OTHECEHHE TOTrO BellecTBa K (hepMeHTaM DK30-TUMa ACi-
CTBHSI SBJIsieTCS OIMO0UHBIM. VccaenoBanue criequuuHOCTH HOBBIX (DEPMEHTOB MO3BOJISIET UCTIONb-
30BaTh X B KAY€CTBE TOUHBIX HHCTPYMEHTOB CTpyKTypHOH Xxumuu (ILlupokosa u ap., 1991).

CBoiicTBa )epMEHTOB, TaKkKe Kak U OoJbIIMHCTBA ApYrux BAB, BeipaOaThiBaeMbIX B OpraHu3Me
MOPCKOTO €3Ka, 3aBUCST OT CTaJWU TOHaJHOro IukKiIa. Hanpumep, y caMOK MOPCKUX €Keil o01mas ak-
TUBHOCTb IIPOTEOIUTHYCCKUX (EepMEHTOB KaTerncuHa D u anmactassl mocteneHHo Bo3pactaet ot I 1o
V craguu pasButus roan. Janee, Ha ctaausx V—VI npoucxoauT HEKOTOPOE CHUKEHHE aKTUBHOCTH
npotenHas. Ha nocnenepectoBoit VI cragum akTHUBHOCTH ()epMEHTOB BHOBH BO3pacTaer. Y CaMIioB,
HaIpOTHUB, aKTUBHOCTb IPOTEMHA3 HAUBBICIIAS B MOMEHT HEPECTA, YTO MPETYyCMOTPEHO MPUPOJIOH, C
OJIHOW CTOPOHBI, sl 0OeCTIeYCHNUs BHEAPEHUS B SULIEKICTKY U €€ OIUIOIOTBOPEHHUSL, a C APYroi — /st
oOecriedeHrs1 SHEpro3arpar Ha IBMKEHUE 32 CUET THAPOIH3a OCNKOB.

N3ydennto npupobl XUMHYECKUX COEAMHEHNH MOPCKUX OPIraHU3MOB U UX METULIMHCKOMY HCTIOJb-
30BaHUIO cevac ynenseTcst 0co0oe BHUMaHHE, 4TO 00YCIIOBICHO, IPEKIE BCET0, UX MOMU(PYHKINOHAb-
HOCTBI0. XapaKTepHa CIeAYyIoIas cTpaTerus pa3paboTKu, IPUMEHEHHSI U OLICHKH 3 QEKTUBHOCTH HC-
MOJIb30BaHMS IPUPOJHBIX COSAMHEHHUH, B YaCTHOCTH, TIOJTy4aeMbIX U3 MOpckuX exel (Nagayama, 1990;
Tytenbsn, 1996; Jack, 1998; Ohshima, 1998):

— HCCIIEZ0BaHMs crenn(pUIecKoil aKTUBHOCTH NMEPBUYHBIX SKCTPAKTOB U ONpEACTICHHE BEIICCTB,
MPOSIBIISIOLINX 3Ty aKTUBHOCTB;

— BbIJICJICHUE, OYNCTKA IPOAYKTA, U3yUECHHUE er0 PU3UKO-XUMHUYECKUX CBOMCTB, pa3padoTKa Croco-
0a CUHTE3UPOBAHHUS;

— IPUMEHEHHE COCTUHEHUI U3BECTHOH CTPYKTYPBI, pa3pad0TKa TEXHOIOTUH BBIACICHUS, OUUCTKH 1
BBISIBIICHHE TPHEMIIEMBIX ()OPM UCIIOJIb30BaHMS;

— pa3zpaboTka KOMOMHUPOBAHHBIX MMPOAYKTOB Ha OCHOBE HATYpaJbHBIX U CUHTeTHYeCKUX BAB.

Tuemenmor. ITATMEHTBI MOPCKUX €XKEW MOKHO MOAPa3AeNInTh Ha TPU KaTETOPUN — KapOTHHOMIBI,
Ha(TOXMHOHBI U MEJIAHWH; TOIOJIHUTEILHO MOKET NPUCYTCTBOBATH TUNO(yCHHH. bospmmHcTBO TMrMeH-
TOB COJICPXKHUTCS BO BHYTPEHHHUX OpraHax, 0cOOEHHO B TOHaaX.
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I'maBa 7. Ucnions3oBanue

OCHOBHBIMH ITUTMEHTAMH TOHAJ CheJOOHBIX MOPCKHX €XKel SIBIISIOTCS KAPOTHHOMBI 3-KapOTHH U
B-sxunenon (Matsuno, Tsushima, 2001). CBOHCTBO roHa]] KaK IFIABHOTO aKKyMYJIHPYIOIIETro OpraHa mu-
TaTeJIbHBIX BEIIECTB MOPCKUX €XKEH, pearupyromero Ha MUy Pa3HoOTo KauecTBa, UCIOIb3yeTCs phloa-
KaMU U CTIELUATMCTaMH 110 KyJIBTUBUPOBAHMIO KaK JJIs TOBBIILIEHHS KaueCcTBa FOHa/, TaK U JJIs KOHTPO-
JIs1 32 peKUMOM IUTaHus. Vcronp30BaHue HCKYCCTBEHHON AUETHI, BKIIIOYAIOIIEH KapOTHHOU/IBI, HE TOJIBKO
MO3BOJISIET YIPABJISITH IIBETOM TOHAI, HO ¥ IPUBOJUT K TIOJYYEHUIO 3/I0POBBIX B3POCIIBIX €XKell v 00JIb-
II0T0 KOJIMYECTBa MOJIOJH C BHICOKMM YPOBHEM BBHDKMBAHUSI.

VY S. intermedius u M. nudus Oblna uccienoBaHa B3aUMOCBSI3b MEXK]y IIBETOBBIMU XapaKTEPHCTH-
KaMH rOHaJ U OMOJIOTHYECKUMH NTapaMeTpaMH (TI0J1, CTaAus 3pENIOCTH), MEKAY LIBETOM TKaHEH ToHall,
9KCTPAKTOB U3 HUX U cOfIepkaHreM KapoTuHou 0B (Jlemnckast, 3agopoxkusiii, 1998). O0beKTHBHBIE Xa-
PaKTEPUCTUKH LIBETHOCTH MPU 3TOM MNPEACTABIIUCH B TPEXMEPHOI CUCTEME KOOPIUHAT: HHTEHCHB-
HOCTBH TOHA (OT CBETJIOrO 10 TEMHOT0) — M3MEHEHHE TOHA OT 3€JICHOTO JI0 KPacHOI0 — M3MEHEHHE
TOHA OT CHHETO 110 KenToro. CooTHOLICHNE 3XMHEHOH/KapOTHHBI 0Ka3alocCh BhIle AJ1s S. intermedius
(B cpennem 7,43), uem juist M. nudus — 2,70. C yBenmu4eHUEM COJICpKaHUS KAPOTHHOUIOB JIJIsl TKAHEH
roHaja 000MX BUIOB OBLIO XapaKTEePHBIM MIOTEMHEHHE TOHA/] U CMEIICHUE [IBETOBOM T'aMMBbI B KPACHYIO
CTOpOoHY. B BEIOpaHHOH crucTeMe KOOPAMHAT MCCIIEJOBABIINECS 00pa3Ibl JIeKald B KPACHO-KEITOM
LBETOBOM KBajipaHnTe. B 1iBete ronan M. nudus nprucyTCTBOBaIO HECKOJIBKO OOJIbIlIee KPACHOM COCTaB-
JSIFOILEH M MEHBILIE KeNTOH, a 'y S. intermedius — Ha00OPOT, TPUYEM OISl OPAH)KEBOTO TOHA YBEIUYH-
Bajach 1o Mepe npubImKeHus Hepecra ¢ 32% B deBpaie 10 62% B Mae—HIOHE.

Oxunoxpom A. Mopckue exu — 0JHa U3 IPYIIl )KUBOTHBIX, BBIPA0aThIBAIOIIMX TUTMEHTHI HATO-
xuHOHBL. C. MakMynH (MacMunn, 1885) nepBbiM 1an otHOMY Ha TOXMHOHY, TOTy4YeHHOMY U3 Echinus
esculentus, Ha3BaHHE SXMHOXPOM, HE 3HAs €ro XMMHUYECKOr0 COCcTaBa. B oTin4ue OT KapOTHHOU/IOB,
KOTOpBI€ OBbUIM HallZICHBI TOJIKO BO BHYTPEHHHUX OpTaHax, HATOXUHOHBI IPUCYTCTBYIOT KaK B MATKHUX,
TaK M B CKEJIETHBIX OT/eNaX *KUBOTHBIX. [IepBbIil Hafe)KHO OXapaKTepHU30BaHHBIA MUTMEHT, XUMHUYEC-
Kast popMyia KoToporo 2-3tui-3,5,6,7,8-nenraruapokcu-1,4-nadroxuHon, Obl1 BblneneH u3 Arbacia
pustulosa n Ha3zBaH sxuHOXpoMoM A (Binyon, 1972).

CtpoeHue MOJIEKYIIbI 9XMHOXpoMa A ObII0 paciidpoBaHo ToIbK0 B 1939 1, 1 ele yeThIpe roaa yuuio
Ha O0CBOEHHE ero cuHTe3a. B 1943 1. npu nepBbIX cHHTE3aX BBIXOJ 3XMHOXpoMa A He mpeBbimai 1%.

[To3ske U3 pa3IMYHBIX TKAaHEH MOPCKOTO €Xa, a 3aTeM U3 UX ITOJIOBBIX IIPOILYKTOB K SMOPHUOHOB OBbLIH
9KCTParupoBaHbl U Apyrue HahTOXMHOHBI, KOTOPBIM Jaiii Ha3zBaHue ciuHoxpomsl — A, B, C, D u E.
Bruia Taxxke noaTBepikIeHa HEOOXOAMMOCTh HAQTOXMHOHOB 7151 0OecnedeHns: PU3HONOrHUeCKUX Mpo-
[IECCOB, MPOTEKAIOIINX YXKE HAa PAaHHUX CTaausx pa3Butus exeid (Koltsova et al., 1981).

Ceoiicmea sxunoxpoma A. ViccienoBaHus MOKa3alH, 9YTO SXUHOXPOM A BISETCS BHICOKOAKTHB-
HBIM aHTHOKCHIAHTOM. DTO MO3BOJIWIIO CAENATh MPEANOI0KEHNE O €r0 yYaCTHH B yIIPaBIEHUN OKUCIIU-
TEbHO-BOCCTaHOBUTENIBHBIMHU MPOLIECCAMU B OPTaHU3ME KUBOTHBIX, M, B YaCTHOCTH, JIMITUAHON MEPOK-
cunanyeil. B pesynprare npoBeAeHHOTO IIMKIIA UCCICAOBAHUH BIIEpBbIe OBLIO 0OHAPYKEHO, YTO XUHO-
WIHbIC TMTMEHTHI U3 Pa3BUBAIOLIMXCS YMOPHOHOB MOPCKUX €XKel 00/1a1al0T BBICOKOW aHTHOKCHIAHT-
HOM aKTHBHOCTBIO, @ MEXy HAQTOXUHOHAMH U APYTUMH KOMIIOHEHTaMH, COACP KAILIMMUCS B TUTMEH-
TaX, 1 KOMIIOHEHTaMH JIMITUTHBIX SKCTPAKTOB SMOPHOHOB HMEET MECTO ONPEIEICHHOE B3aUMOICHCTBHE.
[Ipu 5TOM Ha MOJETBHBIX PEAKLUUAX ABTOOKUCICHHUSI MUHEPAIbHBIX, PACTUTEIILHBIX M )KUBOTHBIX )KUPOB
OBUIO YCTaHOBIICHO, YTO aHTHOKUCIIUTENbHAA () (HEKTUBHOCTD BCEX MPUPOIHBIX HAYTOXMHOHOB IPEBBI-
IIaeT TAKOBYIO y HIMPOKO UCIOIB3YEMOI0 CHHTETUUECKOTO aHTHOKCHIaHTa HOHOMa. B kauecTBe Moze-
JIM UCCIIEJIOBAJIACh PEAKIIUs OKUCIIeHUs n3omponmidensona (borycnasckas u np., 1985; Jlebenes u ap.,
1988).

OOHapy>keHHE 3HAYUTEIHHOTO YBEINUCHUS KOJMUECTBA MUTMEHTOB, 0COOCHHO CBSI3aHHOTO SXMHO-
XpoMa A, y exeil Ha THYMHOYHOHN CTaANH IUTyTeyca, Kora JMYMHKA BCTyHaeT B (ha3y akTHBHOTO MeTa-
OosmsMa u popMupyeT U3BECTKOBBIN CKEJIET, a0 BO3MOKHOCTD CIEJIaTh BBIBOJ O TOM, YTO aHTHOK-
CHJIaHTHOE JIeno (POPMHUPYETCS YKe B IMOPHOHAX, MTO3BOJISISI UM MOOMIIM30BaTh SXMHOXPOM A UIs MO-
JaBiIeHus n30bITKa TumuHoM epokcuaanuu (Koltsova et al., 1981).

WnTepec kK u3yueHHI0 MPUPOAHBIX aHTHOKCHAHTOB ONPEACISIETCS TEM, YTO LETbIH Psiji aTOJIOTH-
YECKUX COCTOSIHUHM YeJIOBEKa CBsI3aH C HAPYLICHHEM €CTECTBEHHOTO YPOBHS CBOOOAHBIX PaIUKaJIOB
KHCJIOpOJa B OpraHu3Me. DTO OTHOCUTCS K CEPACYHO-COCYIUCTHIM 3a00JI€BaHUSAMH, IIPOLIECCAM €CTe-
CTBEHHOT'O CTAPEHUSI, BOCHAIUTEIbHBIM SIBICHUSIM M 0XKOT'aM, HapyLLICHHIO e TeIbHOCTH IIEYECHH, TIPs-
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MO HJTM KOCBEHHO — K OHKOJIOTHYECKUM 3a0oseBaHusIM. [I[piMeHeHre B KauecTBE MUIICBBIX 100aBOK U
JIEKapCTB 4y>KEPOAHBIX aHTHPAIUKAIBHBIX (PEPMEHTOB (CYNEPOKCHIANCMYTA3bI, KaTanas3bl U JIp.) BbI-
3bIBa€T HEM30CKHBII HETATUBHBINA OTKIIMK UMMYHHOW CUCTEMBI, YTO HCKITIOUAETCS MPH UCTIOb30BAHUT
BTOPUYHBIX MeTaboINTOB MOpckux exelt (HoBukos, 1999).

[Tpu n3ydeHnr KHHETUKY HHTHOMPOBAHKS ITPOLIECCOB OKUCIICHHSI Pa3IMYHBIX CyOCTpaToOB OBLIO J10-
Ka3aHo, 4To 0OHapy>KeH HOBBIH KJIACC MPUPOAHBIX aHTUOKCUAAHTOB, CPEIN KOTOPHIX HanboIee aKTHB-
HBIM OKa3aJicsi 3XUHOXpoM A. B kaduecTBe ero 0CoOEHHO [IEHHOTO CBOWMCTBA aBTOPBI BBIJECIWIN TO, YTO
OH CBSI3BIBACT CBOOO/IHBIC PaIUKaIIbl, a TAKXKE HOHBI XKeJe3a U MeJI, 00BIYHO MHULIUUPYIOIIIE B OHOIIO0-
TMYECKHUX CUCTEMaX CBOOOIHOPAMKAIbHBIC OKUCIIUTENbHBIE TIporecchl (Jlebener u mp., 1988; Makcu-
MOB U J1p., 19960). 3aech ke ynoMsiHEM, YTO CPeId UCCIECAOBAHHBIX MOJUTUAPOKCUHAPTOXUHOHOB,
BBIICNICHHBIX U3 Url M. nudus v S. droebachiensis, Obui 0OHAPYKESHBI COSAMHCHHUSI, TI0/IABIISIFOIIHEC
pocTt rpu0OB U CTaHIOKOKKA, TPHUYEM HAUOOJIBIIYI0 aKTHBHOCTh B OTHOIICHUU OOJIBIIIMHCTBA IITaM-
MOB MHKPOOPT'aHU3MOB TI0Ka3aJI 3XUHOXPOM A, COICpKAIUK B CBOCH CTPYKTYpe B-3THIbHYIO (DYyHKIIU-
oHajbHylo rpyniy (Crexoa u 1p., 1988).

Ipumenenue. TlpakTuueckoe MpUMEHEHHE SXUHOXpOMa A BIIEpBbIC OBLIO PEalu30BaHO B OMBITAX
0 3aMEHE CHHTETHYECKOTO aHTHOKCHUIAHTa MOHOJIA ITPU KPHOKOHCEPBALIMH CEMEHH CEIIbCKOX035HCTBeH-
HBIX )KHBOTHBIX, TPOBOANBIINXCA coBMecTHO ¢ BHUMU sxuBoTHOBOACTBA. OHM MOKA3a1IH, 4TO A7 00ec-
MEYCHHS COXPAHHOCTH CEMEHU KOHIIEHTPAIUS SXUHOXpOMa J0JKHa ObITh B 10 pa3 HUXKe, 4eM HOHOIIA.
[Tpu 3TOM UCTIONB30BaHKE IXUHOXPOMA MO3BOJISIET B TEUCHUE JUTUTEIBHOTO BPEMEHH XPAaHHUTh CIIEPMY,
HaTnpuMep LEeHHBIX 0apaHOB-IIPOU3BOIUTENCH, M HAKAMJIMBATD €€ B TeueHHe Bcero roaa (MuIoBaHOB U
np., 1981, 1983, 1984).

B HacTosee BpeMsi yxe JIB€ JeKapCTBEHHBIE (JOPMBI SXMHOXPOMa (TUCTOXPOMa) IPUMEHSIOTCS B
KaueCTBE JICKAPCTBEHHBIX MPENapaToB B KapAHOIOTHH U O(TaIbMOIOTHH.

Kapouonoeus. DXUHOXpPOM CTall YCHEIIHO MPUMEHSITHCS B KaU€CTBE CPEICTBA, OrpaHHMYUBAIOILE-
IO pa3BUTHE penepy3UOHHBIX OCIOKHEHUI TPy JTeueHnn nHdapkTa Muokapaa (MakcumoB u ap., 19968;
Jlebenes u np., 1999a, 6; [Ipenapar..., 1999). B pe3ynbrare MHOTOJIETHEH COBMECTHON paOOThI COTPY/I-
HukoB TUBOX, NHcTuTyTa SKCIeprMeHTanbHOM Kapanonoruu Kapinonornueckoro HayqHoro HeHTpa
PAMH u apyrux yupexaeHni 31paBoOXpaHeHus], Ha OCHOBE DXMHOXpOMa A ObUT CO3JaH OJJMH U3 HaU-
Oosee 3(h(eKTUBHBIX COBPEMEHHBIX KapAHONPOTEKTOPHBIX MpenapatoB — «[ ncToxpom» u pazpadora-
Ha TEXHOJIOTHS TIOJTyueHHs ero JiekapcTBeHHOH Gopmal («I'uctoxpom 0,1% pacTBop i HHBEKLHN),
pa3peLIeHHON K MPUMEHEHHUIO JUIS JISUEHUS] OCIeACTBUI HH(aPKTa 1 HILIEMHYECKON OOe3HN cepaua.

[IpeasapurenbHO OB BBITOIHEH OOJIBIION LHUKI Pa0OT, ITO3BOIMBILKX B ITpOLiecce OMOXUMHUECKUX
MCCIIeI0BAaHU BBISIBUTH CIIOCOOHOCTH FMCTOXPOMA «HCIIPABISATEHY NOBpekAcHUsT Ca-TpaHCOPTHPYIO-
11l CHUCTEMbI MBILICYHOH TKAaHW Ha YPOBHE BHYTPHKJICTOUHBIX CTPYKTYP, YMEHBIIATH BHIXOA KPEaTHH-
KHHA3bl U3 IOBPEKIACHHBIX CTPYKTYP U MIPEMATCTBOBATH HAKOIUICHUIO B HUX TOKCHYECKUX IIEPOKCHIOB.
DTO0 NOCITYXHUII0 OCHOBaHUEM AJIsl OOBSCHEHNSI MEXaHU3MOB KaK CyILIECTBEHHOTO OTPaHUYCHUsSI pa3Me-
POB SKCIIEPUMEHTAIBHBIX HHPAPKTOB MUOKap/a MPH BBEIECHUH FMCTOXPOMa HEMOCPEICTBEHHO Iepe
penepdysueii, Tak u ctabuibHOro cHIKeHus Ha 30—-50% pa3MepoB HEKPOTU3UPOBAHHOM 30HBI ITPH OCT-
poMm uHbpapkre MuOoKapAa. Ecim uenoBeky, nepenecmemMy HH(ApKT MHOKapJa, B TeUeHUE 2 4. MOCIe
penepdy3un BBECTH THCTOXPOM, TO Y HETO MOCIIE BBI3JOPOBICHHUS IPAKTHUECKU HE OCTAHETCS CIIEI0B
nepeHeceHHoro 3a0oeBanus (MakcumoB u Jip., 1996a; Llsunkun u np., 1991a, 6; JleBurkwuii u ap., 1993;
3akuposa u ap., 1997; Hosukos, 1999; Bunokypos u ap., 2001).

31ech HYKHO YIIOMSIHYTh U 00 S9KCIIEPUMEHTAaX C THCTOXPOMOM, ITPEBAPUTENILHO BHIIOJTHEHHBIX i1
Vitro Ha TenaToUUTax KPOJIMKA M MOKA3aBIIMX, YTO OH CHIDKAET CHHTE3 XOJIECTEpUHA U CTUMYIHPYET
MPOLYKIMIO XKUPHBIX KUCIIOT, IPUYEM CTEIICHb BO3ACHCTBHSI THCTOXpOMa Obljla COITOCTAaBUMOMN C TaKoO-
Boit st a3-Tokodepona (Jlakees u ap., 1992). CoorBercTByronuii 3¢ ekt ObLT MOATBEPKIICH U B TIPO-
1ecce KIMHMYECKUX UCCIIeIOBaHMM, yCTAHOBUBIINX IOCTOBEPHOE CHIKEHUE KOHIICHTPALIMH JIUTIOTEpe-
KHCEH y TallMeHTOB, MOTYYaBLINX TUCTOXPOM, Ha 39% B pacueTe Ha | MI JIMIIMIOB, @ YPOBHS BTOPUUHBIX
MPOIYKTOB IIEPEKUCHOTO OKUCIICHHS JIUMUO0B MO0 CPABHEHHUIO C UCXOAHBIM, Ha 48% Ha 1 Mr IMmuaos.
Bce 370 0TKpBIBaCT BO3MOKHOCTD HUCIIOJIB30BAHMUS IPENapaToB SXMHOXPOMa B KauecTBE APPEKTUBHBIX
TUITOJINNIOJUMHYECKHIX U aHTHATEPOTeHHBIX CpeACTB (3akupoBa u 1p., 1996).

Ogmanvmonozus. [Jpyroit o6macTbio 3pPEeKTUBHOTO MPUMEHEHHUS SXUHOXpoMa A cTana oTab-
mosorusg (MakcumoB u ap., 19966). 3xech 3TOT mpenapat npeskiae Bcero OblT UCIIBITaH B KaUYECTBE 3a-
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MEUIUTEINS TPOLIECCOB MEPOKCUAALNHY TPU 0XKOTaxX IJ1a3 Pa3IMYyHOro MPOUCXoXkAeHUs. B pesynbrare
BBIITOJTHEHHBIX HCCIICIOBAHUI COTPYITHIUKaMU Kadepbl Ia3HbIX Oone3Hel Bia uBocToKeKoro rocynap-
CTBEHHOTO MEAMIIMHCKOTO MHCTUTYTa Oblia pa3paboTaHa METO/IMKA JICUEHHUS! 0XKOTOB I1a3, IPUOPUTET
KOTOPO MOATBEPIKIEH MaTeHTaMU. BbIIo Takke MoKazaHo, 4To MO AeHCTBHEM 3XMHOXpoMa A Ipouc-
XOIIUT YCKOPEHHOE paccachlBaHue reMopTalbM — KPOBOM3IHUSHHN B CTEKJIOBUAHOE TEJIO, BHI3BAHHBIX
PAZIOM COCYIUCTHIX 3a00JI€BaHUM MIIM BO3HUKIIMX MPU TpaBMaTHYeCKOM MopakeHuu a3 (Jloranosa u
Ip., 1994a, 6; Ulyneruna u ap., 1995). CooTBETCTBYIOIINE UCCIICOBAHNUS, BHITIOJTHEHHBIEC YKE C JIeKap-
ctBeHHOM popmoit «I'mctoxpom 0,02% as1st 0TaIEMOIOTHYECKOTO TPUMEHEHHUSD), TIOKA3aJIH, YTO KIJIU-
HUYecKuil 3P PEKT ee BO3JeHCTBHUS MPEXK/IE BCEro 3aBUCUT OT JIOKAIHM3alluH, CPOKA IaBHOCTH U MacCHB-
HocTu KpoBousnusHuil (Eropos u ap., 1999). Tak, noBeliieHNe OCTPOTHI 3pEHNUS ITPHU PacCaChIBAHUHU He-
OOJBIINX KPOBOM3IUSHUM B MEPETHUX OTJENaxX CTEKIOBUAHOTO Tella OTMevanoch B 73,6% ciyuaes.
Bonee MaccuBHBIE KPOBOUBIHSIHUS PE30POUPOBAINCH C MOBBIIIEHUEM OCTPOTHI 3peHus B 46% ciydaes.
KpoBousnusaHus cpokoM HECKOJBKO JHEN paccachlBAIMCH MOJHOCTHIO MM YACTUYHO C TOBBIIIEHUEM
OCTpOTHI 3peHus B 64,7% ciaydaes.

[Ipu KpOBOM3IHUSIHUM B CETUATKY JaBHOCTBIO 5—7 nHel B 27,8% ciyyaeB 0TMEYaJIOCh MOBBIIIEHHE
OCTPOTHI 3peHus 10 eAnHUIEL. [Ipu 1aBHOCTH KpOoBOM3IHSIHUN OoJiee 7 THEH 0CTPpOTa 3peHHUs TIOBBICH-
nack Ha 0,1-0,08 B 43% cnyuaes u Ha 0,01-0,02 B 57% ciyuaeB. Ha ma3HoM nHe oTMEUYaIUCh TEHICH-
1S K YMEHBILIEHUIO dKCCYAAllUH M 0TeKa, paccachblBaHHE KPOBOM3IUAHUM. [Ipy tedennn ructoxpomMom
rudeM (KpOBOMBIHMSIHAN B MIEPEAHIOI0 KaMepy I71a3a) NPaKTHYECKU Y BceX OOJbHBIX HaOM0NAI0Ch Obl-
CTpOE€ CHHU)KEHHE CTETIICHU MTPOIUTHIBAHMUS KPOBBIO TKaHEH paay KHOM 000JI0UKHU 1 3aJHEH TOBEPXHOCTH
POTOBHIIBL

C noMouipio 31eKTpopeTHHOrpaduu ObII0 MOKA3aHO, YTO TUCTOXPOM 00J1aJaeT BBIPaKEHHBIMU PETH-
HOTIPOTEKTOPHBIMU CBOWCTBaMHU. [Ipu iereHepaTUBHBIX MPOLEccax CeTUYATKH U 3pUTENILHOIO HepBa MpH-
MEHEHHE TpernapaTa COIPOBOXKIAIOCH SIBHBIM YIyUIICHHEM MOKa3aTesieil SIeKTpOPU3HOIOrHIECKUX HC-
cienoBanuil. Bee OonbHbIE ¢ AUCTPOdUUECKIMY 3a00I€BaHUSME POTOBUIIBI OTMEYAIN YMEHbIIEHHE 00-
neBoro cuHapoMa. Habmromanock ymMeHblIeHHE OTeKa, anuTenu3anus aedexros, a B 60% cinydaeB —
MTOBBIIIEHUE OCTPOTHI 3PEHMUSL.

B nenom, pe3ynbTarsl KIMHUYECKUX UCCIIEAOBAHUN TTOKA3aJIH, YTO TUCTOXPOM — JAOCTAaTOYHO -
(heKTHBHBII Mpenapat npy NpoJudepaTUBHBIX IPOLECCaX, IereHepalrsiX 1 reMopTaabMax pa3aIndyHOro
npoucxokaeHus. OH OKa3bIBae€T TeMOPE30pOLMOHHOE, PETHHONPOTEKTOPHOE AeiicTBUE, 00NafaeT aH-
TUOKCUAAHTHBIMH CBOHCTBaMHU U MOKET OBITH IIUPOKO UCTIONB30BaH B 0PTaIbMOIIOTHIECKON TPAKTUKE
pu 3a00JIEBaHUSX, CBA3aHHBIX C HApYLIEHHEM OOMEHHBIX ITPOLECCOB B CETYATKE, COCYIUCTON 0007104~
K€ ¥ POTOBHIIE, a TAKXKE IS YAy4LIeHUs TPO(QUKH, YMEHBIIEHHS OTeKa M yCKopeHust snutenu3annu (Ero-
poB u jip., 1999).

Mopckue eK1 — yHUKIbHBIH HCTOYHHK TTOJTyYSHHUS] HOBBIX OMOJIOTMYECKU aKTHBHBIX U JICKAPCTBEH-
HBIX BEILECTB, HAXOSIIUX LIMPOKOE IPUMEHEHHUE ISl NPO(QHUIAKTUKY UIIEMHYECKON O0NIE3HU cepAaLa U
ee neyenus. B TUBOX pa3paborana opuruHaibHas TEXHOJIOTHYECKas cXxeMa KOMIUIEKCHOM Tepepa-
OOTKH CBIPbsI C LEJIBIO U3BJICUCHHSI MAKCUMaJIbHO BO3MOKHOTO KonmuectBa BAB. [Ipu nocraauiinom
PpaszeneHny noay4eHbl HPaKUUU HOJISPHBIX U HEMOJSIPHBIX JIMITUI0B, IMTMEHTOB, )KUPHBIX KUCJIOT, IPO-
W3BOJIHBIE 3MKO3aMIEHTAeHOBOM KUCIIOTHI, KOMIUIEKC aMUHOKHUCIIOT, BATAMMHOB U Jp. DTH COETUHEHMUS
TaKKe MOTYT OBITh MCTIONBb30BaHbI B KauecTBe bA /| v pu N3roToBIEHUH J1€4e0HO-TTIPO(YUITAKTHIECKUX
HANUTKOB (APTIOKOB 1 JIp., 1999).

Hanpuwmep, corpyaaukamu THUBOX paspaborana karncynuposannas bA/] «3omotoii por» (3010T0M. .,
2000), BkITrOUarommas pacTBOp XUHOXpoMa A B HaTypaJbHOM MEe, MpeiHa3HauyeHHas sl MpouIak-
TUYECKUX LeNed U OTKPBIBAIOIAs BO3MOKHOCTh €ro MCIOIb30BaHUS BCEMH, KTO CTpajaeT paHHUMU
CTETEHSIMU UIIEMUYECKON OO0JEe3HN WIIM MO0 KaKUM-TO IMOKa3aHUSIM JOJDKEH 3aCTPaxoBaTh ce0s OT ee
nposiBnenus. [Ipenapar ymMeHbI1aeT ”HTEHCUBHOCTD NPOLIECCOB MEPEKUCHOTO OKUCIIEHUS JIUTIHIOB, YITy4-
maeT (GyHKIMOHUPOBAaHHUE CUCTEMbI aHTHOKCHIAaHTHOH 3aIIMThl OpPraHu3Ma B KPOBHU U TKAHSX JKeJyaKa,
MI€YEHH, OKa3bIBAET LIUTOMPOTEKTOPHOE AEHCTBUE HA CIU3UCTYIO JKEITYKa, CHUKAET YPOBEHb X0OJIEeCTe-
pHUHA B KPOBH.

Ukpa Mopckoro exxa — BecbMa criequduueckuil npoaykt. OHa He TOJIbKO Oorara Kupamu, Oeka-
MU H YIJIEBOAOpOJaMH, Oylyud YHUKAJIbHOH, KaK 1 JII00ast UKpa, 0 TaMMe OMOXUMHUYECKUX COCTABIIS-
IOLINX, HO 00J1agaeT emie OAHOH 0COOCHHOCTBIO, BBIICISIONICH ee Mo crenn(puKe YCBOCHHS OpraHu3-
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MoM. YenoBeky, paHee He MPOOOBABIIEMY 3TOT MPOAYKT, YTOOBI IPUBBIKHYTH K HEMY, OOBIYHO TpeOy-
I0TCSl HEKOTOpbIe ycuiusi. Kpome Toro, cymiecTByeT BhIpaKEHHBIN M Pa3TUYHBIN 7Sl KaXKA0TO YelloBe-
Ka J0CTATOYHO OBICTPO HACTYNAIOIIWH Tpees HACKIIEHHUS, IO JOCTHKEHUH KOTOPOTO BO3HUKAIOIIAS
TATa K UKPE MOPCKOTO €Ka ocjiabeBaet. DTO JieJaeT e COBEPIICHHO HEOOBIYHBIM MPO(QUIaKTHICCKUM
CPEICTBOM, MOTPEOHOCTHh B KOTOPOM PEryIUPYETCs CaMUM OPraHU3MOM. SIJIOBUTHIX M MaTOTEHHBIX
XMMHUYECKHX COCTABIISIOUIMX HKPA MOPCKOTO €Ka HE COJCPIKHUT.

Bosblnyto eHHOCTh MPENCTaBISIOT U OTXOABI epepadOTKH MOPCKOTO €Ka, BIIOJIHE MPUTOIHBIE K
WCTIOJIb30BaHMIO B KaU€CTBE KOPMOBBIX J00AaBOK B MUY CEIbCKOX03HCTBEHHBIM H JIOMAIIHUM KHBOT-
HbiM. Tak, mo nanaeiM KamuatHUPO, naniuph exa BKIOYaeT: kapOoHaT Kainbius — 83-99%; kap-
Ooonar maraus — 3—14%; 6enku 10 — 9%:; xupst 10 — 8%; yrieBonopost 10 — 1%. B HeOonbmmx
KOJIMYECTBAX MPHUCYTCTBYIOT CyNb(aThl Kaiublust, Gocdopa u alioMUHHS. B BUIE MUKPOIJIEMEHTOB —
JKeJie30, MarHHi, CTPOHIIUHI, Oapuii, Me/ib, IIMHK. B 0TX0/1aX U3 BHYTPEHHUX OPraHOB MOPCKOT'O €xa 00-
HapykeHo 110 42% 6enkoB, 20% — xupoB; 5% — IIUKOreHa.

HepecTtoBble 1 oc/ieHepeCTOBEIE MOTOBBIE MPOYKTH PEKOMEHTYIOTCS JUIs TIOJTyYEHUsI COyCOB, KpeMa
MKOPHOTO, DKCTPAKTOB OMOJIOTMYECKH aKTUBHBIX COSAMHEHHI: KOMIUIEKCa (OoCc(OINTIHIOB, KADOTHHOM-
JI0B, OeTIKOBOTO KOHIIeHTpaTa. [Ipu KoMIuIekcHOH niepepaboTke MOPCKHUX €XKel NaHIUpPh MOYKHO HaIlpaB-
JSITH Ha BRIPAaOOTKY TYKOB M KOPMOBBIX MUHEpabHBIX 100aBoK (JleGckas u ap., 1998).

7.2. HexkoTopbie 0CO0€HHOCTH peaJIM3anuM NPOAYKIHHA

[IpousBoauTeNN HCHIONB3YIOT ABa CrI0Cc00a JOCTABKU KHUBOTO MOPCKOTO €Xa U3 paiioHa JIoBa IoTpe-
OuTeNsiM — B OXJIAKACHHOM BHJIE B BoAHOM (1) 1 Bo3aymiHoi (2) cpenax. B mepBoM citydae exa TpaHc-
MOPTHUPYIOT B TaHKaX (IJIacTMacca, Hep>KaBerolas CTaib) ¢ MPOTOYHON OXJaxaAeHHOH 10 4—5 °C mMop-
ckoit Bogoi. CpoK TOCTaBKH MPH 3TOM — JI0 HECKOJIBKHUX CYTOK. BOo BTOpOM ciiyyae exa OTIpaBIsioOT
Yale BCEro B CIEHUANbHBIX SYEHCTHIX MOJA0HAX, YCTAHABINBAEMBIX B TEIUIOU30JUPOBAHHBIE H30TEP-
MHUYECKHE MIEHOMOIUCTHPOIOBBIE KOHTEHHEPBI BMeCTUMOCTBIO 20—30 KI ¢ pa3MeLIeHHbIMU B HUX 0J10-
KaMH aKKyMYJISITOPOB X0JI0/Ia, TPEIBAapUTENBLHO OXJIaXAeHHBIME 10 TeMiieparypsl —40 °C. Bropoii crio-
€00 OoJee KPUTUYEH K CKOPOCTH TPAHCIIOPTUPOBKH: HEOOXOANMO 00€CIIeUnTh JOCTaBKy TOBapa noTpe-
outento B TeueHue 48 4. Bo3aMokHa TocTaBKa U B KOHTEHHEepax-pedprxeparopax, HO 3TO CyIIECTBEH-
HO YIOPOXKaeT MPOAYKLHI0. B 000MX cityyasx exu T0KHBI ObITh CBEKEBBIJIOBICHHBIMHU, OUHIIIEHHBIMU
OT MHOPOJHBIX [IPEIMETOB, PACCOPTUPOBAHHBIMU I10 Pa3Mepam.

Ha Bcex cTanusix mpouecca moaroToBKH MPOLYKIMH K OTIIPaBKe U TPAHCIIOPTUPOBKE €K TPEOYIOT
Oepexxnoro obpamenus. Ocoboe BHUMaHHE YACSAIOT KOHTPOJIO TEMIIEPATypHOTO PEKUMa. DTO XKe
KacaeTcs U oTnpaBku cBexked ukpsl (Penfold et al., 1996).

JLi1st OITOBOM MOCTABKH, ITPEAYCMAaTPUBAIOILIECH ATUTEIbHYIO TPAHCIIOPTUPOBKY, ITOACYILICHHAS HKPa
YIaKOBBIBaeTCS B OOJBIINE ACPEBSIHHBIC WM, B ITOCIIEAHEE BPEMsl, IEHOTIOJIMCTHPOIIOBBIE MOJIOHBI C
paszmepom nosioctu 32x40x2 cm (cM. LBeTHas BKiajka Ha ctp. 197, puc. 8 ). Mkpa yknaasiBaeTcs Ha
TIO/IOH B OAMH cJI0i. [Ipn 3TOM UCTIONB3YIOT pa3IMYHbIe MEPBI IPEIOCTOPOKHOCTH JUIsl IPEIOTBPAILICHHUS
CMEIICHHS UKPBI OT YIapOB ¥ BUOPALii, HHOT/IA, HAIIPUMEP, MPOKJIIa KK 13 aOCOpOEHTa, IPETSTCTBYIONINE
CKOJIBXKCHUIO U pa3pyIIeHUIO UKPbI. Takue oA oHbl OOBIYHO BMELIAIOT OKOJIO | KT MKpHIL. [lo oTIpaBKu
MIOJIOHBI ACPKAT B OXJIAXKIaEMbIX IIOMEILCHUSIX, HE JOTyCKasl HEMOCPEACTBEHHOT0 00,1yBa UKpHI. o 1
BO BpeMs TPAHCIIOPTUPOBKH X oxyaxaatoT 10 —4 °C. [lepen oTrpy3Koil Mable AepeBSIHHBIE TTOIHOCH
MOMEILAIOT B TEIJIOM30JIMPOBAaHHbIE MAPKUPOBAHHBIE KAPTOHHBIE KOpoOkH 1o 50-54 mryk. OnToBbie
TIOJIIOHBI-KOHTEHHEPHI TaKKe YKIIAABIBAIOTCS B TOA00OHBIE KOPOOKH MPUOIN3UTENBHO IO 8—9 IITYK B
kaxyto. [lepen oTrpy3Kkoii B KOpOOKH JO0ABIISIETCSI CYyXOM Jiel — MPHOIN3UTENBHO 110 1,4 KT Ha KOpOOKY
3MMO U B [1Ba pa3a Ooublie eToM. B SImoHnn nkpy nepeynaxkoBbIBalOT B COOTBETCTBUH C TPAJULIHIMHU
anonckoi Kyxuu (Kato, Schroeter, 1985).

Celfuac mpeanouTUTENbHBIN METO AJIsl ONITOBOTO SKCIOPTa CBEXKEH MKPHI Ha SITTOHCKUE ayKIMOH-
Hble poiHKH Tokno u Ocaku — «liquid bulk pack» [3amomHeHHas KUIKOCTBIO onTOBast Tapal. B aTom
Cilydae OYHILIEHHAs U MOJCYIIEHHAs MKpa MaKyeTcs Mo 2 KT B 3alle4aTaHHbIe IaCTUKOBBIE KOHTEHHEPHI
¢ HeOOoMbLINM Kon4yecTBOM 2% paccoia. B Slnonun nkpa nepeynakoBbIBaeTCsl Ha TIOAHOCHI M OTIIPAB-
nsiercs Ha aykuuoH (Penfold et al., 1996). banszocTs ppIHKOB M BO3MOXXHOCTD MCIIOIB30BAHUS KBaTH(PH-
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UPOBAHHOTO TPY/a FAPaHTHPOBAIIH, YTO NIepeyakoBKa Oy/IeT BBITOJHOM. PaHbIe mpensTcTBUsIMU ObUTH
HEOOXOUMOCTh JOMOJTHUTENLHOTO BPEMEHH M TO, YTO HA CTOMMOCTh POAYKTa JOJKHA Oblila HaKIa-
JIBIBATBCSL U CTOMMOCTH TepeynakoBKu. [Toatomy B 1980-e ronbl cBexast MKpa KpacHBIX €Xeil OTmpas-
Js1Ach B SIOHUIO MTPEXkK/Ie BCETO Ha JIEPEBSIHHBIX TIOMHOCAX, U TOJIBKO B OTHOCUTEIHHO HEOOIBIINX KO-
JIMYECTBaX YIIaKOBHIBAJIACH B ONTOBBIE MTO/VIOHBI. ACCOPTUMEHT MpO/iaBaeMoi MPOTYKIIMHU B 3HAYUTEILHON
CTETEeHHU OTpeeNAeTCs TEKYIIMMHU [IeHaMH1, a TaK)Ke TeM, YTO UKpa, YITaKOBaHHas Ha JIEpEeBIHHbIE MO/I-
HOCBI, JIaeT 00Jiee BBICOKYIO MTPHOBLIb.

Jist mokymnatessi O4eHb BaKHO BHEIIHee 0(OpMIICHHE MpeiaraeMoi MPOIYKIUHU (SITTOHIIBI «EAST
riazamMmu»). JlonbKu UKpBI COPTHPYIOTCS Mo 1BeTy. O4YeHb 0oJbIINe TOIbKU JIH00 YT B MPOAYKIIUIO
OoJiee HU3KOTO KauecTBa, JIM0O JENsATCS Ha KyCOUYKH M MOMEIIAI0TCs Ha THO MOJA0HA. SIpKas skenrtas
MKpa HCTOPUYECKHU cuuTanach B TOKMO UKpOIl HAMBBICILIETO Ka4yeCTBa, XOTs MOKYIATeNN B IPyTUX pai-
OHax SIMoHUM NPEeANoYHTaIOT IpKo-opaHkeByto. Tonbko B 1970-x rogax B Tokno opanxeBas HKpa IO
LIeHe ypaBHsJach ¢ xeaTol. [lomHOCH, nCroap30BaBIINECs AJIs SIMOHCKOTO phiHKa, 20—30 neT Ha3ax 3a-
PpyOeXKHBIE TIPOU3BOUTENIN UKPBI TPUBO3WIIN U3 SIMOHUU: HYKHO OBLJIO MPUMEHSTH TOJIBKO CIECIHAITb-
HBIC COpPTa APEBECUHBI, TAK KaK CYUTATIOCh, YTO OHU MPUIAIOT UKPE OMpeneseHHbIN apomar. [Ipenmnou-
TEHHWE IPU STOM OTHABAIOCH JiepeBy Kupu (Paulownia tomentosa). Ceiiyac UCTIONB3YIOT pa3nuyHbIe
copTa ApeBecHHbI, BKIrouas keap. OnHa u3 ¢upm Jloc-AHmxKeneca Mpou3BOIUT NIOUTH BCE JIEPEBSH-
HBIE TIOIHOCBI, UCIIOJIb3yEeMble aMEPUKAHCKOM MPOMBIIIJICHHOCTBIO, pa0OTaroIIEel Ha SIITOHCKHA PHIHOK
(Kato, Schroeter, 1985).

Bonbias yacte UKphl MOPCKUX exeit, moObiBaecMbIX B Kanmudopuuu, Bamuarrone nu Operone, 10-
crapisercs B AAnonuto mopeM. HekoTopas gacTh exa u3 mratoB BamuHrton 1 OperoH B 1eJI0M BUIE
oTIpaBisieTcs Ha iepepaboTky B KaHajy, a y:ke OTTyna uKpy oThpaBiisitor B SmoHuio. Mopckoii ex u3
mTaToB M2H 1 AJsicKa WM OTIIPABISIETCA B LIETIOM BUE B SITOHUIO, T€ UKPY U3BJICKAIOT U YIIAKOBBIBA-
10T, Win niepepadareiBaeTcs Ha mecte (Sea urchins..., 1995). [Ipu aToM, XOTs OCHOBHAsi Macca J00ObIBa-
emoii B CIIIA MKpBI 3KCIIOPTHPYETCS, BCe OOJIBIIE CBEXKETO MPOIYKTa PEau3yeTcsi MECTHOM TOPTOB-
neit. J1ns mpogaku UCIoIb3yOT HEOOIbIINE JIEPEBIHHBIC U TUTACTUKOBBIC KyCTPUYHBIC ITOTHOCHI, pa3-
neneHHbie neperopoakaMu Ha 5—10 cexuuit 1 BMemaromue 100 win 200 T uxpsl. MeCTHBIM ONITOBBIM
MOTPEOHUTENSAM HKPa JOCTABISICTCS CYIaMH B TEIUIOM30JIMPOBAHHON Tape C CyXUM JIbAOM, TOA0OHO TOMY,
KaK 3TO JIeJaeTcsl MU AAJIbHUX MOPCKHX NepeBo3Kax. Eciu paccTOSHUS MO3BOJIAIOT, TO UCIIOIB3YIOT
aBTOMOOWIIBHBIN Win aBraninoHHbIN TpancoptT (Kato, Schroeter, 1985).

Tak kak cBexkast UKpa — YPE3BBIYAHO CKOPOMOPTSIIUICS MPOAYKT; BpeMsI IEPEBO3KHU SIBISETCS
KPUTHYCCKUM JUTsl oOecriedeHust kadecTBa. OHAKO UCCIIeIOBAHMSI TOKA3bIBAIOT, YTO BIUSHUE (aKkTopa
BPEMEHH OKa3bIBAETCS MEHEE CYLIECTBEHHBIM, €CJIM COOIONAIOTCS ONTUMANbHBIE YCIOBHS XPaHEHHUSI.
OcHOBHOE — cOOpaTh KaYeCTBEHHYIO UKpPY. B TO ke BpeMsi, TOCKOJIbKY SMOHCKHE PECTOPAHbI TOPOTO
IJIATAT 32 TOHAJIBI, OHU TPEOYIOT MOCTABKH OYCHBb CBEXKHUX MPOIAYKTOB. DTO 03HAYAET, YTO TOHAIBI JTOTIK-
HBI OBITH IPUTOTOBJICHBI B PECTOPAaHE B TEUEHUE HECKOJIBKUX JTHEH Mocie u3bsATHs exa u3 mMops. [lo-
aToMy mpH A00brue, Hanpumep, B CIIIA mpoayKT gomkeH ObITh HEMEICHHO JOCTaBICH B MEK/yHa-
pomHbIit adponoptT (CHATI Wi AHKOPHITIK ), YTO OTPAHUYUBAET OIPOMHBIC TIPUOPEKHBIC PAHOHBI OT BO3-
MOXKHOCTH TTocTaBoK Ha pbiHOK Amonuu (The fishery..., 1976).

Bpemst oT BpeMeHH CBEXYI0 HKPY MEPEChUIAIOT JaXKe ¢ MaccaXupcKuMu pericamu. [1o mpuOwiTum B
SnoHuIo Tpy3 pasrpyskatoT B npenenax or 30 MuH. 10 yaca. OT 0ZHOTO 10 ABYX YaCOB HEOOXOIUMO IS
MIPOXOXKJICHHUS TAMOXKEHHOTO KOHTPOJIst. OObIuHO TpedyeTcst 6—7 4yacoB MOciIe NPUOBITHS, IPEXKIE YeM
rpy3 OyIeT nepeaaH ONTOBBIM MOKymaTeasiM. Takum 00pa3oM, TOBap CTaHET AOCTYITHBIM ISl IPOAAKU
C ayKLMOHA HE B IeHb MPUOBITHUS, a TOJIBKO B ONMkainii padounii aens (Sea urchins..., 1995).

[IpurogubIMu 1J11 KOMMEpPUYECKOro cOopa SIBISIOTCS MHOTHE BHUJIBI, HO OOJBIIE BCEro MEHUTCS
S. pulcherrimus, on camplii oporoi. LIBeT ero ronag U3MEHsIETCS OT JKEITOTO 10 SPKO-OPaHKEBOTO.
S. intermedius u S. franciskanus Taxxe goctaToyHo poporu. Ilociequuii neHUTCs, B 4aCTHOCTH, 32
CBOI1 pazMep (OH caMblil KPYITHBIN) ¥ BBICOKHH TOHATHBIA WHICKC, 00ECIIEYHBAIOIINN BEICOKHIA BBIXO]]
UKpHl. Pa3mep roHan, Kak ye yIOMHHAIOCh, 3aBHCUT IJIaBHBIM 00pa30M OT COCTaBa IMHUIU B MECTax
obOutanus. Biustonumu (hakTopaMu SIBISIFOTCS CTaUs 3PEIOCTH, CE30H U T. 1. MyKCKHE U KEHCKUE
TOHABI TPYTHOPA3IHYUMBI U TIOJIB3YIOTCS CIIPOCOM Ha PaBHBIX.

OO0bI4HO MMITOpTHpPYeMas B SIMOHMIO coJieHast MKpa JOCTaBIsieTcs B pacdacoBke 1o 10 Kr B mposo-
JKCHHBIX TTOJIUATUIICHOM JISPEBSHHBIX SIIUKaX B BUjIe oy dadpukaTos. ConepikaHue COIH U CIIUPTa B HUX
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BapbUpYeT B 3aBUCHMOCTH OT NPOU3BOAUTENEH U AKCIOPTUPYIOIIMX CTpaH B auanazone 7—10 u 5-7%,
cooTBeTcTBeHHO. [TomydabpukaTel 3aTeM UCIIONB3YIOTCS SITOHCKAUMH TPOU3BOANTEISIMH JUTS BBITYCKa
(hepMEHTHPOBAHHBIX IPOYKTOB B OaHOUKaxX. J{J1st 7TOr0 MX COPTUPYIOT IO pa3HbIM MPU3HAKAM, IepeMe-
IIMBAIOT B aBTOMATHYECKUX MellalikaX, CIaOpHBaIOT CIIEHUsIMHU U (acyrorT.

CpenHue 1eHBI: CBeXas WM OXJaxaeHHas ukpa — 4921,5 sm. lieH 3a KUIorpamMmm; 3aMOpOKEeHHAs
ukpa — 1790,2 sm. iieH 3a KujiorpaMM; CoJieHast i B paccoiie — 2183,9 sm. ifeH 3a Kujorpamm.

W3 MeHee kaueCTBEHHON MKPBI JIEIal0TCs MPUNPaBhl. SNoHCKHE mepepadaThiBaonine KOMIaHHH
BIIEPBBIE MTPEACTABUIN NTACTY U3 MOpCcKoro exa B EBpory B 1969 1. Ceiiuac mogo0OHbIe IPOJYKTHI XOpO-
o pacxoasrcs Bo @pannuu, Ucnnanuu, Uranuu u I'epmanuu.

Ecnu nkpa npurotaBiauBaeTcs JUis MPOAAXKH Ha JIOHIOHCKOM PBIHKE U ITPEeJHA3HAYACTCS IS CyILIH-
0apoB, TO ee He0OXOIMMO YIaKoBbIBaTh mopiusamMu 1mo 200 T Ha JAepeBsHHBIX MogHOCcaX. Kpome Toro,
3[1eCh MOXKET OBITh CIIPOC Ha UKPY, ymakoBaHHY!0 10 100 I B M1aCTUKOBbIE MUHU-TIAKH AJIsl PO3HHYHON
MPOJaKH Ha CTICHATM3UPOBAHHOM «STIOHCKOM) PhIHKE.

CoBepILIeHHO €CTECTBEHHO, UTO SIMTOHCKUN PHIHOK — CaMblii pa30opuuBbIid. Bo BpeMst mpoOHOH mpo-
Jaxu, npoBoauBLieiics B 1995 1., o6pasusl Echinus escukentus (0ObIKHOBEHHBIH MOpcKoii ex) u3 LLlot-
JIAHJMH BBICTABISUINCE B SITOHUU 7S ONIPpEACIICHUS MX IPUTOAHOCTH JUIs phIHKA. JlerycTanums nmokasana,
YTO WKpa UMeJia BICOKOE KaueCTBO, YAOBIETBOPSIA BCEM KPUTEPHUIM, KPOME OJHOTO, U Oblia Jaxke
MpHU3HaHA MPEBOCXOASIIECH M0 BKYCY YWIMKHCKYI0. EAMHCTBEHHBIM €€ HeJoCTaTKOM ObLT LBET (MKpa
CaMOro BBICOKOTO KauecTBa Oblila OLIEHEHA IO IBETY Kak OJeJHO-PO30BaTO-KeINTasl, a He OpaHKeBast),
4TO cpa3y nepeBoauio ee B kareroputo «Grade By, nenaromiyro 3KcropT HEBBITOAHBIM. J{71s1 ycTpane-
HUS 3TOTO JiedexTa ObLIH AaXke POBEIEHBI HCCIEI0BAaHMS IO BO3/ICHCTBUIO HA IBET rOHAA MOAH(HKa-
el MUTaHus, OAHAKO OHH HE MIPHUBEJIH K kenaemoMy pesynbrary (Penfold et al., 1996). Bee aTo Hyx)HO
YUHTBIBAaTh phIOaKam, mepepadoTYuKaM M IKCIOPTEPaM.

Bonee moapoOdHO 00 HCTOPUH pa3BUTHSI MUPOBOTO PBIHKA UKPBI MOPCKOTO €Ka U €ro 0COOEHHOCTSIX
MOXKHO y3HaTh U3 paboT 3apyOexkHbIX aBTopoB (Hampumep: Fisheries..., 1976; Kato, Schroeter, 1985; u ap.).

7.3. TexHos0THsA NMHUIIEBOI MepepadoTKH

7.3.1. llpenBapuTesibHAs NOATOTOBKA CHIPbS

JUJ1st OLIeHKM KOHAWIIMOHHOTO €Ka MCIIOIb3YIOT TOHAIHBII HHIECKC, KOTOPBIHA MpeACcTaBisieT co0on
MPOLIEHTHOE COJEPKaHUe UKPBI B MOPCKOM €3e OT o0mield Macchl exa. OnpenesieHre roHaAHOTO HH-
JIEKCa BEJIETCS IO CIEAYyIOIIel METOIUKE.

W3 o61eit Mmacchl HepasaenaHHbIX MOPCKUX €XKel MPOU3BOIAT CIIydaiiHyI0 BBIOOPKY 00pa31oB, KO-
TOPBIC B3BEIIMBAIOTCS, 3aTEM PACKAIIBIBAIOTCS IS BRIGMKH UKpbI. VIKpa BU3yallbHO, 110 [IBETaM, COp-
TUPYETCS HA TPU COpTa:

1-1i copT — KenTast ¥ KPaCHOBATO-XKEJITasl UKPa;

2-i copT — cepast UKpa pa3IndHbIX OTTCHKOB;

3-ii copT — 4YepHasi © KOpUYHEBAsi HKPa, UKpPa C MOJIOKAMH, MEITKUE TOHA/IbI.

[Tosryuennbpie 00pa3ubl UKPHI B3BEHIMBAIOTCS 110 TPEM COPTaM, 3aTEM ONpEessieTcs] TOHaJHbINA
unzaekc (G %) mo gpopmyie:

G=(m x100)/m_
e M M M _— Macca €Xka M Macca HKpPbl COOTBETCTBEHHO, T.

3arem onpeaenstor ko3h¢punment croumocty (K) MKphI 1o copTam ciieayromum oopaszoM: 1-if copt:
K, = 1,0; 2-# copr: K, = 0,5; 3-i copt: K, = 0,0, T. K. 3Ta MKpa He MMEET MOTPEOUTEILCKOTO COBITA.

[Tocne 3TOrO ONMpPEAETSAIOT FOHAIHBIA MHJIEKC NTAPTHUH B IIEpecUeTe Ha OJUH COPT 1o GopmyIe:

G =G, xK +G,xK +G,xK,

[Tocrne onieHKHM TOHAHOTO MHIEKCA MAPTUU MOPCKUX €KEH OTIPABIISIIOT Ha NEPEpadoTKYy.

Paznenka MOPCKOTo exa — J0CTaTOUHO TPYAOEMKasi, TpeOyroIas BpeMeHH U ONPeACICHHOrO Ha-
BbIKa onepauus. [Ipexxae Bcero, ero naHuupb HEOOXOAUMO PA3IEIUTh Ha IBE YaCTH, OTKPBIB JOCTYI K
TOHA/IaM, HaXOSIIIUMCSI Ha BHYTPEHHEH CTOpOHE BepXHEl ero 4acTH. JTy Oonepanuio 0ObIYHO BBIION-
HSIOT BPYYHY0, THOO0 pa3iiaMbIBasi HAaHIUPh €Ka B BEPTUKAILHOW IIOCKOCTH BIOJIb TeP(OPUPOBAHHBIX
amMOyJaKkpalbHBIX CEKIHH, 1100 pa30uBasi B rOpH30HTaIBHOM I10ckocTH (puc. 7.3.1.1). B nepBomM ciy-
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I'maBa 7. Ucnions3oBanue

Yae MOYKHO BOCITIOJIb30BATHCS JOCTATOUYHO JITMHHBIM HOXKOM WJIN CHIEIIMaIbHBIMH IUMIAMH C TYOKaMH,
PACKPBIBAIOIIUMHUCS TIPU CKATHH PYKOSITOK. M HOX M TYOKH IIMIIIOB BBOASATCS B MOJIOCTH €Ka Yepes
NepUCTOMAIIbHYI0 MEMOpPaHy 30HBI POTOBOTO OTBEPCTHS B HIDKHEH YacTH NaHuups. Bo BTopom ciryuae
HOX JIOJDKEH OBITh JOCTATOYHO TSDKENIBIM U OCTPBIM, @ YJap TOYHBIM U pe3KuM. [ ynpoienus ore-
paumu MOXKHO HCIIONIb30BaTh Pa3IMYHbIe TPUCIOCOOICHHS, THIIA IPUBEIEHHOT0 Ha pucyHKe 7.3.1.2, mo-
3BOJIAIONINE 3aUKCUPOBATh €Xa U 00eCIeUUTh HAPaBJICHUE CKOJIA.

st oOecriedeHuns KauecTsa MPOAYKIHHU MTEepe pa3pylleHHeM MaHIHUPst MOKHO T00aBUTh OIIEpAIIHIO
MEXaHUYECKOro ylaleHus uri. Ha SmOHCKUX MpeanpusTHsIX 3TO JAeiacTcs MepeKaTbiBAHUEM €XKel B
0aMOyKOBBIX KOp3MHAX C JIOCTaTOYHO PEAKHM IepersieTeHueM. [Ipyroii BapuanT — MpeaBapUTeIbHO
yIAIUTh POTOBYIO YacTh, TAK)KE MPU pa3pylICHUH JAIOUIYI0 TOCTOPOHHHUE YaCTHUIIBI, & 3aT€M PACIIH-
PUTH OTBEPCTHE U M3BJICYb ToHaAbl. O0a mpruemMa MOKHO COBMECTUTh U B OJJHOM TE€XHOJIOTHYECKOM
nporecce (Kramer, Nordin, 1979).

PackonoTelii ex nepenaercs «iokeuHuKam». C IMOMOIIBIO CTIEUaIbHBIX HEOOBIINX JIOKEYEK WITH
HInaTesyei OHM aKKypaTHO BBIHUMAIOT TOHA/AbI U3 MAHIMPS U IOMEIAIOT UX Ha STYEUCTHIN TIaCTHKOBBIN
MOJIOH C NepQOpPUPOBAHHBIM JTHOM HJIM JypIUIAT C IJIACTUKOBOW WJIM METaUIMYeCKon ceTkoil. Mkpa
OTIOJIACKMBAETCS B XOJIOJJHOHM COJIIEHOM BOJIE, UTOOBI yAAIUTh YaCTUYKH BHYTPEHHOCTEH, MIT M ITAHIUPS,
MOTABIIMX HA MTOBEPXHOCTH TOHAJ B MOMEHT pacKajibiBaHus. Kpome Toro, Takasi IpoOMBIBKa HECKOJIBKO
YIPOYHSIET CaMU OHAJbI (CM. I[BETHAs BKJIajKa Ha cTp. 198, puc. 9).

3aTeM MOAJI0H MEPEMEIAIOT B APYTYIO BAHHY, TAKXKE 3aII0JIHEHHYIO OXJIAXKICHHOH BOIOH, TIie TOHa-
JIbI JISTKUMH IIIATTKaMU OOJIBIIIOTO U YKA3aTeIbHOTO Majiblla pa3phIBAIOTCS HA OT/ACIbHBIC TOTbKU. OKOH-
yareibHas OYUCTKA OT KYCOYKOB MaHIHUPS U MATKUX MEMOpPaH MPOU3BOIUTCS C MOMOIIBIO MUHIETOB
WM HeOOIBIINX BUIOYEK. DTO BeChbMa OTBETCTBEHHAsSI OTIEPaIisl, TaK KaK Ha OJIOK MPOLyKTa MPH OITO-
BOI MpoJiake MOJKET OBITH MPOIYIICHO He O0siee HECKOIBKUX KYCOYKOB MaHIHps. OOBIYHO UX KOJIHYe-

Puc. 7.3.1.1. Cxembl pa3esnku MOPCKO-
ro exa (mo: Kramer, Nordin, 1979): a —
pa3pyOuTh NaHIUPH BIOJb CEKIHA X;
6 — pa3pe3aTh MEMOpaHy I10 JIMHUHU Y
1 Pa3jIoMaTh NaHIUPH IUIIAME BIIOJb
HarnpasleHHH X; 6 — pa3pyOHTh MaH-
LUPb N0 ceYeHUI0 X—X TAKEIbIM HO-
JKOM

Puc. 7.3.1.2. Pa3nenka exxa: a — «KJiac-
CHUYECKas», C MOMOIIBIO TSKEIOro
Hoxa (Kunrapo-Kumypa, 1939); 6 —
C MTOMOIIBI0 HOXA C (PUKCUPYIOINM
npucrnocodnenueM (mo: Kramer,
Nordin, 1979)
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CTBO oroBapuBaeTcs ¢ mokymnarenem 3apanee (The fishery..., 1976; Singh, 1990). IlepepaboTky BeayT
B CII€LMAJIBHO MTOJITOTOBJIEHHBIX TOMEIIEHHSIX UITH B [TOJIEBBIX YCIOBUSX, 101 HABECAMH, 3aIUIIIAIONIHU-
MU OT NPSIMOTO HarpeBa MpoJIyKIUHU Jy4yaMH COJIHLA U OT HETIOT OIbl.

BaxHbIi1 57IeMEeHT OpraHu3aluy IPOU3BOICTBA — oOecrieueHue TpeOOBaHUS CAHUTAPUH: HKPa MOP-
CKOTO €Xa, KOTOPYIO OOBIYHO MPOAAIOT B CBEIKEM BHUJIE, MOXKET JIETKO MOJBEPraThCsl 3apaskeHHI0 OaK-
TepusMU U rpudbamu. J{ist HelTpanu3anun OaKTepuil HEKOTOPBIE TPOU3BOIUTEIH Ha BCEX CTaAUIX MPO-
1[eCCca MCIIOJIb3YIOT BOLY, 00pa00TaHHYIO YIBTPAPHUOICTOM, a JUIi CAHUTAPHON 00pabOTKHU IMOMEIICHHI
MPUMEHSIIOT pa3InyHbIe Ae3HH(DUIHUPYIOLINE CPEICTBA. DTO MOXKET OBITh, HAIPUMEP, XJIOPAMHH, MOy~
YaeMbIil 37I€Ch K€ U3 MOPCKOH BOABI SJIEKTPOIM30M. TaKke, 0COOCHHO JIETOM, BayKHa Ha/IekKHas1 pabo-
Ta XOJIOAUIBHOTO 000pYIOBaHUSI.

[Tocne BeIEMKH U3 TAHLIUPS, TPOMBIBKH U 00CYIIMBaHMS, K UKpE, TIepe] JalbHee 00padoTKoi,
NPEAbSBISIOTCS OYeHb BHICOKHE TpeboBanus. [1pu oneHke KadecTBa UKPHI YUUTHIBAIOTCS CIIEAYIOIINE
MOKAa3aTeNIn: CTEeNEeHb CBEKECTH, IIBET, KOHCHUCTEHIIMS, pa3Mep U (opMa SICTHIKOB, BKYC U 3amax.

[Ipu ouieHKe cBexecTH, HanboJiee IEHHOW CUNTAeTCsl MKpa, MOJTYYCHHAs IPH NiepepadOoTKe KUBOTO
exa. Jlanee oleHKa 3aBUCHUT OT CPOKa XpaHEHHS ChIpIa J0 NepepadOTKH, KOTOPBIN HE JOJIKEH MPEBbI-
maTh TpeX CyTOK XpaHEHHs Ha BO3JyXe, pu Temneparype 2—5 °C.

SICTBIKM OTIMYAIOTCS BETOM, M MPH MX OLIEHKE UCIIOJIB3YIOTCS ClIeHUalbHbIE IPUCTIOCOOICHUS 1
tabmuel (Jlenckas, 3agopoxusii, 1998; Mottet, 1976). LlBeT ukpsl BecbMa OIH3KO CBSI3aH C COJICpIKa-
HHUEM B Hell )kupa. B cBoro ouepenb, copeprkanue sKupa onpeaesnseT Kak J0Iro MOKeT XpaHUThCS TOTo-
BbIi poaykT. Ha pucynke 10 (uBetHas Bkiaaka Ha cTp. 198) nmpexncrasnena tabnuia HBETOBBIX OT-
TEHKOB SICTBIKOB HKPBI MOPCKHX €KEH.

Hawnbonee nmpennoyTuTensHBIMU SBISIFOTCSI OTTEHKH SPKO-XKEJITOT0, OPAHKEBOTO M PO30BOTO IIBETOB —
910 1-i1 copt. MKkpa »xenTo-ceporo 1seTa U ero TOHOB — 2-if COpT, KOpUYHEBAs U yepHas Ukpa — 3-i copT.
CremyeT OTMETUTD, OTHAKO, YTO LIBETOBBIC CTAHJAPTHI MOTYT BApbUPOBATh B PA3HBIX NPOBUHIMSX SmoHuH,
TaKKe KaK M y pa3HbIX TOProBoIx (pupm. Jlydinee pemenne 3Toil mpooieMbl — yKIIaIKa Ha OJIFH JIOTOK UKPBI
NpUOJIM3UTENHHO OTHOTO LIBETA U pa3Mepa.

SIcTBIKM JOKHBI OBITH TUIOTHBIE U YIIPYTHE, 0€3 TOCTOPOHHHX BKJIIOUEHHH 1 oBpeskaAeHui. [1o koH-
CUCTEHIMH SICTBIKHU JIOJDKHBI OBITh YIPYTUMH, COYHBIMU U 00J1a1aTh OHOPOTHON CTPYKTYPOH.

SICTBIKM JOJKHBI UMETh YETKO BBIPAKEHHYIO (OpMY, T. €. HE Pacroi3aTbCsi U HE OBITh CIMIIKOM
OOJIBLIMX WM MaJICHBKUX pa3mMepoB. HanOonpInM cipocoM MoIb3YIOTCS SICTHIKH pa3MepoM 4—5 cMm.

I[To BKyCy MKpa MOPCKHUX €XKeH CllaJIKoBaTasi, HAOMHHAET SIMYHBIH JKEJITOK CO CIa0bIM MPUBKYCOM
Hona. 3amax HKpbl HAIIOMHMHAET 3arax CBEXEro orypla.

Bes nocnenyromas nepepaboTka 3aBUCUT OT BUA BBITycKaeMo npoxykuuu (puc. 7.3.1.3). Hau-
Oornee KadeCTBEHHAs MKpa UET Ha MPOU3BOJCTBO CBEXKEH, COJICHOM U 3aMOPOKEHHON NpoayKuuu. 13
MeHee KaueCTBEHHON MKPBI B SIMOHNHM J1enatloTcs pa3ndHble CMECeBbIe MPOAYKTHI U TPHUITpaBkl. M3Bie-
YeHHAs MKpa TaKKe MOXKET YIaKoBbIBaTbcs B OaHKHU B 95%-M cniupte U conu. B pesynsrare 3Toro npo-
necca (ocobeHHo aist «bafun uni» — UKpPBI pa3NUYHBIX BUAOB MOPCKUX exkeil n3 Kanudopuun, Bkimouas
1 3€JICHOTO €Xa) MOJTYYaeTcs APKO OPAaH)KEBbIH «KISHKHIT» MponyKT. [loBpekaeHHas ukpa, ee KyCOUKH
Y MKpa HEKOHAMLMOHHOTO [[BETa CMEIINBAIOTCS C COJIBIO, IPUIPABAMU, KPaXMaJloM U UCKYCCTBEHHBIMHU
KpacHUTeNSAMHU Uil IPOM3BOJCTBA MACTHI, KOTOPAsl YIaKOBBIBACTCS B OAHKH.

Ha takux onepanusix, Kak TIIaTeJbHAs 3a4MCTKa, COPTUPOBKA U YIIAKOBKA TPYJ CTOUT IOCTATOYHO
noporo. [losTomy MHOrHE TIepepadOTUYNKN BCAYECKH YCOBEPLICHCTBYIOT METO/IBI ONITOBON YHMaKOBKH,
YTO HE TOJIBKO MO3BOJISIET IPOU3BOAUTEIIO CHIKATh 3aTPaThl HA OIUIATY TPyAa, HO SKOHOMHUTD Ha MOJI-
JOHaX (IUTACTUKOBBIC BMECTO MPEANOUNTACMBIX B SIHOHUH IPU PO3HUYHOM TOPTOBIIC JEPEBSIHHBIX ), OJ1-
HOBPEMEHHO CHMXasi CTOMMOCTb IIEPEBO3KH, IOTOMY YTO TJIACTUKOBBIE TIOIJOHBI 3HAYUTEIBHO JIETYe U
TpedyeTcs ux menbiue. [Tocne nocraBku B SINOHUIO HKpa MEpPEyNaKkoBbIBACTCS B TPAAULIMOHHYIO Tapy U
peanuzyercst Mo 0ObIYHBIM KaHaiaM. Jlenanoch HECKOIBKO MONBITOK IepepadaThiBaTh HKPY MPIMO Ha
0opty cynoB B Mope. [IpuHIunuanbsHble TPEeMMYIEecTBa 3TOro0 — OMM30CTh K 3amacaM exa, HaJudue
YHCTONH MOPCKOHM BOJBI M IPOCTOTA N30aBIeHUS OT 0TX0A0B. Ho Ha cyax B TeueHUE AMUTEIbHBIX IEPH-
0JI0B ITy THHBI IPUXOJUTCS COZIEPIKATh 3HAYUTEIBHOE KOJTMYECTBO JIOMOIHUTEIBHOTO MIEPCOHaNa, YTo, I0-
BHIUMOMY, dKOHOMHYECKH He orpaBaano (Kato, Schroeter, 1985).

3arparhl Ha epepaboTKy MOPCKOTO €Xa OIPEIelIsiOTCs, IMIaBHbIM 00pa3oM, MPOU3BOANUTEIBHOC-
TBIO TpyZa NnepepaboTUNKOB. DKCIIEPUMEHTSHI, BbinonHeHHbIe B Hplodaynanenne (Kanana), mokazanu,
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YTO MpH epepadOoTKe UKPBI CPEeIHssl MPOU3BOAUTENBHOCTE cocTaBisieT 0,555 Kr Ha yenoBeka B yac.
OTyYeThl Ke SIMOHCKUX CIICUAJIMCTOB CBUACTCIILCTBYIOT, YTO TaM HOpMOfI CUUTACTCA 1,0 KI' Ha 4€J10-
Beka B yac (Newfoundland..., 1990).

[loga4a exa
A"
Ouuctka H 00OMBIBaHHE
Vv
Pamenxi’ MAHLHPA

ViasneHue BHyTPEHHHX OPraHoB

l : [epepabotka
OTXOO0B
Otaenenune HKpBI
[TpombIBKa M OUHCTKA HKPBL
A"
[oncymnsanue HKphl
A"
A\ A" \4
CoprHpoBKa 3acanupanve €— OxnaxjeHue
AV Vv
YnakoBka CrekaHue KHAKOCTH VnakoBka
v A%
3aMopaxkuBaHu1e Job6asnenne Ornpaska
cnupra norpebureno
Xpanenue o P
B MOPO3HIIBHOH Jobasnenue
Kamepe CrelHH
Vv Vv
O'rnpaBKa HEPEMCH.IHBBHHC
norpeburento

dacoBka &——
V

XpaHeHHe B X0NONMIBHOH KaMepe
Vv

Ornpaeka
norpeburenio

Puc. 7.3.1.3. Cxema 000011IEHHOTO TeXTpoliecca nepepadoTku Mopckoro exa (rmo: Ramachandran, Terushige, 1991)

7.3.2. IlumeBble MPOAYKTHI U3 TOHAJ

W3 ronas MOPCKOTo €Ka IO0Iy4aroT CBEXKUE U IepepaboTaHHble IPOLYKThl. Bo MHOrMX cTpaHax B
IIPO/IaXKe MOXKHO HaWTH HEPa3/AEIaHHOTO €Xa, CBEXKYI0, COJICHYIO, TYIIEHYIO UKPY, pa3IMuHbIE CMece-
BbIE U IaXKE CYILIEHBIE IIPOLYKThI, @ TAKXKE KyJIMHAPHBIE U3/IENIUs C UKPOH B KA4€CTBE OCHOBHOI'O BKYCO-
BOI'O KOMIIOHEHTA.

CBexue MOPCKHUE €K1 U F'OHA/Ibl IOYTH HUKOIA HE [IPOJAIOTCS B PO3HUILY HA PbIOHBIX phIHKaX. B
ﬂHOHI/II/I, a TaKXXE B CH_[A, HanOOJIbIIIEE KOTUIECTBO UX 3aKymnacTCAa TpaAuIUOHHBIMU ATIOHCKUMH PEC-
TOpaHaMH, TJIe UMEIOTCS CYIIN-0apbl ¥ TIOAAIOTCS B OCHOBHOM CBeXHe MopenpoxykThl. Cymmu (sushi, B
STIOHCKOM TPAHCKPHUIIIHU CYCH) — TEPMHUH, 0003HAYAIOIIUH pa3IndHbIC STIOHCKHE OJTF0/Ia, BKITFOYAIOIINE
CBhIPbI€ MOPETIPOAYKTHI, pUC, TPUITPABICHHBIN COJIBbIO, CAXapOM U YKCYCOM, IEKOPUPOBAHHBIE MOPCKUMHU
PaCTCHUSAMMU. I/IKpa MOPCKHX e)Kell 4acTo BBICTABISCTCS Ha IIOAHOCAX, IMOCTAaBJIICMBIX Hepepa6OT‘H/I-
KaMU.

Puc ans 6mion cymm, Kak MpaBHIIo, CEPBUPYIOT Pa3TMYHBIME 3aKyCKaMH, Yarle BCETO U3 MOPEIpo-
IyKTOB. Bce 3aKycku, IMEIONTHECs B HATUIHH B peCTOpaHe, B cymu-6apax 3(h(peKTHO BBHIKIAIBIBAIOT
I1a XOJIOAWJIBHBIX IPpUJIaBKaX ¢ TAKUM pacucToM, 4TOOBI MOKYyIareib, CI/I)ISIIIII/Iﬁ IpsaMo nepei HUMu, Mor
BBIOPATh U CHECTh HIMEHHO TO, YTO BUIUT CBOMMHU 1azaMu. OH JTaeT CTOSAIIEMY 3a MPUIIAaBKOM TIOBApy
CBOI1 3aKa3 M TOT TYT K€ JIeJIaeT BE OBAJIBHBIX MOAYIIEUKH (4x2 cM) U3 3apaHee IPUTOTOBIEHHOTO
puca, a 3aTeM cepBUpyeT ux HeobxoauMbeiM oOpazom (Kato, Schroeter, 1985).

IIpomie Bcero Ha pUCOBYIO MOAYIICUKY TOTOKUTH KyCOUKH CHIPOM PHIOBI MIIM MOJUTIOCKA. ['oHAIBI
K€ MOPCKOTO €ka BeChMa HeXHBI M TPEOYIOT KaKOTr0-TO JIOTIOJIHUTEIBHOTO KperuteHusd. [loatomy momy-
LICYKH JUIsI HUX [IPEXKJIe BCETO 3aBOPAYMBAIOT B TOTOBBIE K YIIOTPEOICHUIO BOIOPOCIH, @ TOIBKH FOHA
KIIQJIyT MIOBEPX pUCa BHYTPh BOJOPOCIEBOr0 KOKOHA. MOPCKOH € — OJIHA U3 CaMBIX JIOPOTHX 3aKYCOK,
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U cTOMT B cymu-0ape okoyio 200 veH 3a J[Be YailHbIX JIOKKHM TOHAJl. DTO MPUMEPHO B 4 pa3a Ooublile,
YeM MpUJeTCs 3alUIaTUTh 3a 3aKyCKY U3 KPEBETKH MJIM OCbMHUHOTA.

Ha amoHckoM peIHKE MOYKHO HAMTH HECKOJIBKO COPTOB HKPBI MOPCKUX exell. Kpurepuu rpaganmu no
copTaM OCHOBBIBAIOTCS Ha ee KauecTBe. [Ipu orjeHKe KadecTBa BO BHUMaHHE MPUHUMAETCS BCe: pas-
Mepbl 0JieK 1 popMa roHa, BET, BKYC, KOHCHCTEHIIHSI, CTENICHb CBEXKECTH (BPEMEHHOH (akTop), cTpaHa-
MIPOU3BOANTENb, BUJ yIakoBKU. [Ipon3BoAUTENb, IIBET U CTENIEHb CBEKECTH SIBIISIOTCA, MO BCEHl BEpo-
ATHOCTH, HanboJiee BaKHBIMH (DAKTOpaMH, OIIPEEIISIOUIMMU IIEHY B TOM Cllydyae, €Clid MPOJIYKT COOT-
BETCTBYeT TpeOyeMbIM cTaHnapTaM. MKpa BBICIIEro KauecTBa COOTBETCTBYeT Kareropun «Grade A»
(Penfold et al., 1996).

[Ipu mponaxke B cBeXeM BUAE HAUOOIBIINM CIPOCOM IOJB3YETCsl YUCTAs! SIPKO-KENTask WIH OpaH-
JKeBas MKpa. B nomonHeHue Kk XopolieMy IBETY M BHEIIHEMY BUJY, UKpa CaMOTo JIyYIlero KadyecTBa
JIOJKHA OBITh TNIOTHOW, UMETh HE CITUILKOM KPYITHBIE JOJIBKH (4—5 ¢M), Ha ee IIOBEPXHOCTH HE JOJKHO
ObITH OeTbIX BLIEIeHUH. [IepBOCOPTHYIO UKPY HCIIOIB3YIOT AJIS MOTyYSHHS IPOLYKIMH BBICLIETO Ka-
4YeCTBa, NPUHOCSIIECH HAanOOIIBILUH TOXO/, a 3 MOBPEKACHHBIX TOHAT, HKPBI CO 3HAYUTEIILHBIMHU TOTPELI-
HOCTSIMH B OKPAcKe WJIM YpE3MEPHO MOJICOXIIEN JIENaoT NPOAYKLMIO O01ee HU3Koro kauecTna. s oneH-
KH{ [IBETa UKPBI KATU(POPHUHCKUMHI POU3BOIUTEISIMH, HAITPUMED, UCIIOIB3YETCS 10 BOCHMH IOy CTH-
MBIX rpajanuii nsera. s coneHoi NKpbl MPeNOYTUTEIEH OPAaHKEBBIHN 1IBET, COOTBETCTBYIOIIHI I[BE-
TY BBICOKOKauECTBEHHOH (hacOBaHHOM COJIEHON UKPBI, MPOU3BOAMMOI B caMoit SAAnonun. Conenyto ukpy
0OBIYHO MTPOU3BOJAT JIETOM, KOTZIa LICHBI Ha CBEKYIO MPOAYKUHUIo B Snonun nanbonee nHuskue (Kato,
Schroeter, 1985).

Hunst cymm-6apoB SlmoHuM cBexue roHaAbl pacKIa bIBAlOT Ha HEOOIBIINX ACPEBIHHBIX MOTHOCAX
BMecTUMOCTBIO OT 170 10 350 . HOTIa uconb3yroT U 0ojiee MeIKue moaHoCkl, BMetatontue 100, 50
nnu 30 . CTaHgapTHBIN TOIHOC UMEET BHYTPEHHHUE pa3Mephl 8,6x16x1,2 cM n cHabXeH ApeHaKeM st
yaaneHust u30bITKa BIIard.

[pennpusitus, 3aHuMaroIuecs 100b4el U nepepadoTKOH MOPCKOTO €5Ka, 0OBIYHO OPUEHTUPYIOTCS
Ha TOT WJIM MHOH c11oco0 repepadoTKU B 3aBUCMMOCTH OT UMEIOIIET0Cs YPOBHSI OCHAIICHHUSI, BO3MOKHO-
CTeH BIIOKEHMS CPEACTB, MOTPEOHOCTEH M OIM30CTH PBHIHKA U T. 1. MOXHO BBIAEIUTH TPH I'Pagalun
3aTpaT Ha OPraHU3aIMI0 COOTBETCTBYIOIETO TPOM3BOACTBAa. HanuMeHbIINX BIOKEHUH TpeOyeT BBIITyCK
Ha PBIHOK ’KHBOTO €Xa, 3aTPaT CPEIHET0 YPOBHS — BBIITYCK MUILEBBIX MPOAYKTOB U, HAKOHEL, HANOOJIb-
IIMX — BBIMYCK NPOJYKTOB BBICOKMX TEXHOJOTUH, K KOTOPBIM OTHOCHUTCS NPOU3BOACTBO JIEKapCTBEH-
HBIX IIpenapaToB. KpynHeie Ipou3BoAUTENIN OOBIYHO BBITYCKAIOT HECKOJIBKO BUAOB IMPOAYKLUH, HO Ha
PBIHKE HAaOOJIBIINM CIIPOCOM TOJIb3YETCS HKPa B CBEKEM, a HE B KOHCEPBUPOBAaHHOM BHJIE. JTO CBS3a-
HO C BEKOBBIMHU TPAANULHUSAMH SIMOHCKOHM KyXHH, OTKPBIBILIEH 151 MUpa MOTpedIeHre STUX MPOyKToB. [1pn
3TOM HCHOJNB3YIOTCS pa3IMYHbIC METOBI YIIAKOBKH, TAK)KE COOTBETCTBYIOIIME BKYCaM MOTPEOHUTENEH,
M JOCTATOYHO «MsITKas» XUMHUYECKasg 00pa0doTka, HeoOXoauMast AJisl YBEJIMUCHHS CPOKOB XpaHEHUS,
YITy4IIEHUs BHEITHETO BU/JIa U KOHCUCTEHIIUU UKPBI.

OTMeTHuM, 4TO 1MOJI KOHCEPBUPOBAaHUEM HIIEBBIX TPOAYKTOB OOBIYHO MOHUMAIOT JIFO0YI0 00padoT-
KY, TO3BOJIAIOLIYIO 00ECIIEUNTh XpaHEHHUE MIPOLYKTOB B TEYEHUE JOCTATOUHO [UIUTEILHOTO BpEMEHH IPU
OTIpeNIeIeHHBIX ISl KaKJ0ro Buaa 00paboTku yciousix. [lox 3To onpenenenne noamagaoT 3aMmopa-
JKUBaHUE, pa3INyuHble BUbl CTEPUIN3ALIUY, B T. 4. TEPMHUECKas, CYIIKa, COJIEHHE, MapUHOBaHHE U 3a-
coska (comnenue B paccoie). [Ipu 3Tom 3a cuer Bo3aeicTBUS GU3NUECKUX U XUMHUECKUX (DaKTOpOB B
NPOIYKTE IPOU3BOAUTCS JINOO YHUUTOKEHHE MUKPOOOB M HEKOTOPBIX (DEPMEHTOB, BBI3BIBAIOIIUX [TOPYY
MPOLYKTa, TUOO0 CO31aI0TCS HEOIAronpuATHbIC YCIOBHS ISl X Pa3BUTHSI MJIH POSIBJICHUS aKTUBHOCTH.
B cityuae ¢ ukpoii 3aMopakuBaHHE MOXKET ObITh BBIHECEHO 3@ PAMKH KOHCEPBHPOBAHUS B CBSI3U C TEM,
YTO UCIOJIb3YETCSI OHO B OCHOBHOM KaK TEXHOJIOTMUYECKas ONepanus sl BpeMEHHOM KOHCEpBalluu Mpo-
JIYKTa, IPOIaBAEMOro 3aTeM B Ka4eCTBE CBEKETO MJIM MOCTYNAIOIIEro Ha JajbHEHIIYIO MepepadoTKy.
[IponatoT exa u B HEpa3IeTaHHOM BHJIE.

CBexue BBICOKOKAUECTBCHHbIC TOHA/II UMEIOT YETKO BBIPAXKEHHYIO (hOpMY, IYIIBIPUATyIO MOBEPX-
HOCTb, OTIINYAIOTCSI TPAAALUSIMU [IBETA (SIPKO->KEINThIH, SPKO-OpaHKEBBIN, PO30BATHII, KPAaCHOBATO-OpaH-
JKEBBII — BBICILICE KaUu€CTBO, U KOPUUHEBATHIN PAa3TMUHBIX TOHOB — 00JIee HM3KOE KauecTBO), o0sana-
0T OTHOPO/IHOM CTPYKTYPO#i, M0 KOHCUCTEHITNHN HAlTOMUHAsl MATKYHo nacty (JleOckas u np., 1998). [o-
Ha/ibl 000MX MOJIOB OJMHAKOBO LIEHHBI, PA3IMYaOTCs TOJIBKO IIPH MUKPOCKOIIMYECKOM HCCIIECAOBaHNN,
MO3TOMY «HMKPa MOPCKOTO €Ka», UJIH MO-SAIIOHCKU «YHI» — 0000IEHHOE MOHSTHE.
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Coutb HCTIONB3yeTCs Al KOHCEPBALMU C He3anaMsTHBIX BPEMEH U MMOATOMY CYIIECTBYET MHOTO
CIIOCOOOB COJICHUS TOHA/[l, IPUMEHSIEMBIX KaK MPH NPOMBIIUICEHHON MepepadoTKe, TaK U B IOMaIIHEH
MpakTHKe. Beiiie yxe ynmoMuHanoch, 4To Hanbosee BHICOKOKa4eCTBEHHBIE TOHAIBI HIYT B pEaIN3aluio
B CBEXEM BHJIE, HO 3TO HE 03HAYAET, YTO JUISI IIPOU3BOJCTBA COJICHBIX TOHAJ] UCITIONB3YIOT TOJIBKO Chl-
pbE HU3KOTO KauecTBa: KaYeCTBCHHBIE COJIEHBIE TOHAIBI TAKXKe IOJIb3YIOTCS CIIPOCOM Ha pbiHKe. OT-
METHM, YTO Ha POCCHIICKOM PBIHKE M3-3a OTCYTCTBUS MJIM HEPA3BUTOCTH CETH SIMTOHCKUX PECTOPAHOB C
Oapamu CyIIi, IMEHHO OHH U SIBJISIFOTCSI OCHOBHBIM MPOAYKTOM. B Tabnuie 7.3.2 mpuBeeHbI XapakTep-
HBIC ATTOHCKHE HAUMEHOBAHMS PA3JIMYHBIX TPOAYKTOB M3 UKPBI MOPCKHX €XKEH.

31ech UCTIONB30BaHbl HaHboJIee YacTO BCTPEUAIOIINECS B JINTEPAaType HAUMEHOBAaHUS, OJHAKO BO
MHOTHX paiioHax SIMOHWY CYIIeCTBYIOT aHAJIOTH OMMCAHHBIX TPOLYKTOB, OTIIMYAIOLINECS TOIBKO MECT-
HbIMU Ha3BaHUsIMU. M3BecTeH, Hanpumep, aHaor Neri Uni — Echizen uni, ipou3BoiuMblii B IpedeKTy-
pe ®ykywu, nepBoe yrnoMmuHaHue 0 KOTopoM OTHOCUTCS K 1600-M rogam. EcTh mouTu nBoiiHuk u'y Yaki
Uni — 3o nomyinsipHoe MectHoe Oironio Kaiyaki Uni, mogaBaemoe B nped. @ykycuma u Msate Ha pa-
KOBUHAX JBYCTBOPKHU Pseudocardium sybillae wmm xanuoruca Haliolis hannai. Betpeuarores u 00-
patHbIe 3aMMCTBOBaHUS: oy sipHblid Bafun Uni, Xoporio nepeMeranHast conenast ukpa u3 Kamudgop-
H1K — aHasor Shimonoseki Uni, mpousBonumoii B ipedexrype Amarytn ¢ 1800-x ronos (Taki, Higashida,
1964; Kan, 1968).

Hwxe onucpiBaroTcs 0cCOOCHHOCTH IPUTOTOBJICHUS PA3HBIX MUILEBBIX TIPOTYKTOB.

Csedicasn uxkpa. IKpy COpPTUPYIOT 1O I[BETY, OTAaBasi NPEANOYTCHUE JOJIbKaM pa3MepoM oT 4 10
5 cM. LIBeT UKpBI TECHO CBsI3aH C COICPKaHUEM JKUPA, a MOCIeTHEE ONPEIeIsIeT NIUTEIbHOCTh XpaHe-
HUS UKpBI. bornee mpeAnoyTHTeNnbHbIe IBETA — OT SIPKO-JKEJITOTO JI0 ApKO-opaHkeBoro. Kpacnosaro-
OpaH’KEeBBIH IIBET TAKXKe MPUHUMAETCS XOPOILIO, HO UMEET OoJiee BBICOKOE COAepKaHUe Kupa U He 00-
JaJlaeT CTONb XKe JOJITUM CPOKOM XpaHEHHs ITpH OJUHAKOBOH 00paboTke. HekoTopbie ¢pupmbl mpakTu-
KYIOT YIaKOBKY MKPBI 00Jiee HU3KOTO COpTa C MKPOH HAMITYYILIETo KauyecTBa.

[IpeanponaxHast MOArOTOBKA CBEXKEH MKPHI BKIIOYAET IPUIAHNE i YIIPYyTOCTH, YTO OTHOBPEMEHHO
MIO3BOJISIET MPEJOTBPATUTD M3IHUILHIOO MOTEPIO BIIATH, OACYIIUBAHNE, COPTUPOBKY IO LBETY, Pa3Mepy
1 BHEIIHEMY BUIY, YKIIAJIKy POBHBIMH PsjaMU B HEOObLINE ePEBSIHHbIE (IEHOMOINCTHPOIOBEIC) MOA-
HOCHI MJTH KOHTEHHEpH! (CM. LBETHAs BKJaaka Ha cTp. 197, puc. 8). [logHOCHI AenatoTcs TaKUM 00pa3oMm,
YTOOBI UX MOKHO OBLIO MOCTABUTh OAMH Ha JAPYTOi, 00ecreunBas UUPKYISLUIO BO3AYXa.

Ta6muma 7.3.2. Pycckue u SmoHCKHe Ha3BaHMS XapaKTEPHBIX MPOIYKTOB U3 TOHAI MOPCKOTO €Xa (JTaTHHCKas U pyc-
CKasl TPAHCKPHITIINH )

Tpanckpunuu
HanmenoBaHue npoykra [Mpumeuanus
JlaTunckas | Pycckas
Caexas uKpa Uni;NamaUni YHU; HAMa YHU
3aMOpOoXKeHHAs HKpa Reito Uni pAUTO YyHU
Conenas ukpa Shio Uni (cuo) yHu «Krnaccuueckas» coiieHasi HKpa
Shimonoseki Uni CUMOHOCOKHU YHU Pactepras conenas ukpa ¢ 100aB-
JICHUEM CIUPTa «CIUPTOBBIN
MOPCKOH €3K»
Mizu Uni MU/I3Y YHH Kunkas ¢epmeHTupoBaHHAs
UKpa (BOASHUCTHIN MOPCKOH €K)
Doro Uni JIOPO YHU ITactoobpa3uast pepmMeHTUPO-
BaHHasl HKpa
Neri Uni HOPU YHH TectooOpasuas GhepMeHTHPO-
BaHHAsl HKpa
IIpoayKThl ropsiuero NpuroTOBIICHUS Tsubu Uni 1y0y yHH TexcrypupoBanHas GpepMeHTH-
pOBaHHasi MKpa
Mushi Uni MYCH YHH [TapoBas uxpa
Yaki Uni SIKH YHH [Teuenas uxpa
CMmeceBbIe TPOAYKTHI Uni Aemono YHH a3MOHO ColupatenpHOoe  Ha3BaHWHE,

BKJIFOYAIOIIEE Pa3JInyHbIC MPO-
JIyKTbl, KaK IIPaBUJIO, U3 COJICHOU
UKPBI C PA3IIMYHBIMH JOOaBKAMU
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Juist mpugaHus ynpyrocTy HKpy Mociie IPOMBIBKH B T€X K€ MOJI0HaX MOIBEPratoT MPUHSITOH B M-
1eBOM MPOMBIIINIEHHOCTH TPOIIeype — MOMELIAI0T B EMKOCTH, 3all0JIHEHHBIE OXJIaX1€HHBIM PacTBO-
pom amomokanueBbix kBacos KAI(SO,),. Mcnonb3yemas KOHIEHTpalUs pacTBOPa MO KBACIaM HE
JIoJIHa nipeBbIiaetsh 2% (00b1uHo Bapsupyet ot 0,4 10 0,7%). [lepenepxka B pacTBOpe KBacioB (0CO-
OEHHO BeposITHAS ITPU KOHIEHTpanuu doee 1%) MoXKeT MPUBECTH K MOSIBICHUIO TOPLKOBATOTO MTPUBKY-
ca. MI3BecTHBI yCIeIHbIE MOMBITKYA 3aMEHUTh KBACIBI COJISIMH JIMMOHHOM KUCIOTHI X POCHOPHOKHCITBIM
HaTpueM. YacTo A coXpaHeHMs KauecTBa MKPbI B YIIPOUHSIOIINN pacTBOpP B KaueCTBE KOHCEpBaHTa
JI00ABISIOT copOaT Kajaus U OCH30aT HATPHUsS B CyMMapHOM KOJIMYeCTBe 1o macce He Oosee 0,1%
(Kramer, Nordin, 1979). lns npurotoBieHus pacTBOpa UCHOIb3YyETCs MOPCKasi BOAa, IpUMepHo B 1,5
pa3a paz0aBiieHHAs PECHOM (10 KOHLIeHTpanuu coiu 2,5%). Konrenrpaius u BpeMst 00pabOTKu 3aBU-
CAT OT HAauaJbHOI'O COCTOSIHUS TOHA/I, @ BBIJIEPKUBAIOT UX B PACTBOPE 10 TEX MOP, MMOKA UKPA HE CTAHET
ynpyroii. Bpems o6pabotku konednetcst ot 15 munyt g0 1 gaca. [logcymmBaror ukpy mocie u3Biede-
HUS U3 KBACIIOB, OCTaBJIsIs Ha MOI0HAX Ha CTEJJIaKaxX B OXJIaKAaeMOM MOMeIeHH! (WK Kady) Ipu
temneparype He Boiiie 5 °C. [Ipu 9ToM BayKHO, YTOOBI HKpa BO N30eKaHUE MEPEChIXaHUs TIOBEPXHOCT-
HOTO cJlosl He 00yBaach NOTOKOM BO3yXa HH B Ipoliecce, HH Mocie noAacymrBanus. Ha 3aBepiuato-
el cTaJuy MoICYIIMBaHKsI HETTIOCPECTBEHHO Tepe/l YKIIaKOH Ha MOTHOCH! HKPY TPOMOKAIOT, MPOKJIa-
JIbIBasi HECKOJIBKO pa3 CMEHSAEMYI0 YHCTYIO XOPOIIO BIUTHIBAIOIIYIO TKaHb, Hanpumep, mapimio (Kato,
1972; Penfold et al., 1996).

3amoposrcennasn ukpa. CBexkasi HKpa MOPCKHUX €XKel MOoIb3yeTcsl B SIMOHIHE HanOOBIIUM CIIPOCOM.
[Tpu 5TOM 0J1HA U3 TIIaBHBIX POOIIEM TOPTOBIH €10 — 00ECIIeUeHUE PeaIn3alli B pecTopanax u 6apax
B T€UCHHUE He OoJiee TpeX CYyTOK ¢ MOMEHTa u3BieueHus. [loaTomMy mepes crenuanincTaMu BCTaua 3a-
Jlava yBeJIMYCHUsI BpEMEHH XpaHEeHUs HKPBI 710 TpeOyeMOoro 1o YCIOBUSM I0CTaBKU oTpedurento. Enun-
CTBEHHO BO3MOYKHOH ITPH 3TOM CTaja JI0CTaBKa UKPhI B 3aMOPOKEHHOM BUJIE, HO U TIPH 3TOM BO3HHKAI
psia mpodiem.

Bcrana HeoO0xoauMOCTh pa3paboTKK TaKoW TEXHOJIOTHU 3aMOPaKMBaHUSs, IPH KOTOPOH MPOIYKT HE
Tepsi1 ObI CBOMX BKYCOBBIX M OpPraHOJIENTHYECKUX KauecTB. [locienHee BO3MOXKHO B CBSI3H C TEM, YTO
KakK MpHU 3aMOPAXKMBAHUH, TaK U MPH AePPOCTALNHU CYLIECTBYET OMACHOCTh Pa3pylIeHHs TOHA C X
MOCIEAYIOLUM pa3KIKeHHEM; KpOMe TOro, B IIPOLIECCE 3aMOpaKUBaHMsI U XpaHEHHs B IPOAYKTE BO3-
MOXHBI XMMUYECKHE U3MEHEHUsI, B PE3YJIbTaTe Yero o0pa3yroTcsi KETOHBI M albIeTUAbI, OMPEIeIIsiio-
HIME MOSIBJICHUE CTICHU(PUUECKOro 3araxa i FrOpbKOBaTOro NpUBKyca.

[IpoBenennsie cnienuanucramu Snonnn u CLLA uccinenoBanust mokasanu, 4TO TOHAbI MEHEe pas-
JKIKAIHUCh, KOTJa OHU JIe(POCTUPOBAIMCH IPH YACTHYHOM IIPEABAPUTEIBLHOM yIaJICHUH JETYUYUX KOM-
MOHEHTOB, OBICTPOM 3aMOpaKMBaHUU M MeIEHHON AedpocTtauun. Takum 00pa3om, IpH MOAr0TOBKE UKPBI
K 3aMOPaKMBaHMIO0 HEOOXOAMMO MPEABAPUTEIHHO YAATUTh U3 Hee N30BITOYHYIO BJIary, a 3aTeM ObICTPO
3aMOpO3UTh Ipu HU3KoM (10 —30 °C) Temmneparype. st mydineit COXpaHHOCTH UKPY HEOOXOANMO Iiia-
3MpOBaTh, HAIPUMED, MOTPYKEHUEM B BOJYy WJIM ONPBICKUBAHUEM, XPaHUTh NPU HU3KUX (IPUMEPHO
—18 °C) Temneparypax, a nepes Aegpocranueit myreM IHoPUIN3aun yIaasaTh azyps. Camy gedpo-
CTallMIO HAJ0 BECTU IOCTATOYHO MejieHHO npu Temmeparype 5—10 °C.

[Ipu 5TOM Ha/10 TOMHHTH, YTO KOHBEKIIMOHHOE 3aMOpaKMBaHHE pa3pylacT 3epHUCTYI0 KOHCHCTEH-
LU0 MKPBI, Aejas ee MArKoi. [IlepByro u BTopyio nmpoueaypbl MOKHO 00bEAMHUTD, UCTIONIB3YsI 3aMOpa-
JKuBaHUe B Bakyyme. Tak, Furunaga (1974) onmcan MeTo1 ¢ KCIIOJIb30BaHUEM BaKyYMHOM MOPO3UIIBHON
YCTaHOBKH, TIO3BOJISTIONIEN Tipu pazpexkeHnu B 0,1 Topp B TedeHHE BCETO MpoLEcca 3aMOPaXKUBAHUS K-
CTparupoBaTh U3 UKpbI 10 1% xuakoctu. Takas oOpaboTka TpeOyeT HaIU4Yus JOCTATOYHO CIOKHOTO
ob0opynoBanusi. HeckonbKko ynpoCTHTh Mpolece MOXKHO 33 CUET MPEJBapUTEIBHOTO 00e3BOKUBAHUS
MyTeM HeNpOAOIKUTEIbHOTO (10—15 MUH.) BEIMaunBaHHs UKpPbI B 5% pacTBOpe COJH C MOCIEAYIOIUM
NoACyIMBaHueM afcopoupyromumu Biary marepuanamu (The fishery..., 1976; Kramer, Nording, 1979).
B nporecce xpaneHust 1 0COOEHHO TPAaHCTIOPTHPOBKH HEOOXOANMO BBIAECPKUBATh YCTAHOBIICHHBIN TEP-
MHUYECKUHN PEKUM, TIOCTOSIHHO KOHTPOJIMPOBATh TEMIIEpaTypy, HU B KOEM cllydyae He JOITycKasl pa3Mopa-
JKUBAHUS IPOLYKTA.

Ukpy B 3aMOpOKEHHOM BH/JIE BBIITYCKAIOT KaK I HEOCPEACTBEHHOW MPOAAKU B Pa3MOPOKEHHOM
BUJE, TaK U JUIs NOCIEeAYIOLel nepepadoTKu (3acona u T. 11.). B mepBoM citydae HCIob3yeTcs TOIBKO
MKpa 110 BCEM TOKa3aTessiM BBICIIEro KayecTsa (IBET, pa3Mep, CTENEHb CBEKECTH ), BO BTOPOM — Me-
Hee KauecTBeHHas. B mepBoM citydae ee cpasy yKJIaIbIBalOT Ha CTaHJAPTHBIE JepEBSIHHbIE IOAHOCHI,
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BO BTOPOM — Ha 0o0Jiee BMECTUTENIbHbIE TNIACTUKOBBIE TIOAIOHBI /I ONTOBOM mponaxwu. /s 3amopa-
JKUBAHUS TOJHOCHI U TIOJIOHBI BCTABJISIOT B CIIELUANbHBIE MJIACTMACCOBBIE KOHTEHHEPHI M TOMEIAI0T
B MOPO3HWJIBHYIO KaMepy ¢ TpeOyeMoii Temreparypoid. 3aTeM KOHTEHHEpHI 3al1aKOBBIBAIOT B MAPKHPO-
BaHHbIE TEIUIOM30JIMPOBAHHBIC KAPTOHHBIE KOPOOKH, 3aKaTHIBAIOT B MOJIMATHICHOBYIO TUICHKY U OTIIPAB-
JSIFOT HA XpaHEHHUE B XOJIIOJMIBHHK, OTKY/Ia X 110 Mepe HaJOOHOCTH OTTIPABISIOT moTpeduTessaM. [le-
pea mpoaakel HKpy pa3MOpakMBarOT U MPOJIAIOT B TeUeHUe CyToK. Hepeann3oBaHHas MKpa MOCTyNaeT
Ha nepepadboTKy.

Conenas uxpa. Bo3neicTBre colln OKa3bIBaeT Ha TOHABI IBOMHOM 2 dekT. C 0qHON CTOPOHBI, OHO
BBI3bIBAET yAAJIEHUE YACTH KHUAKOCTH U 00ECTIEUUBAET €€ CO/Iep KaHNe B KOHEUHOM IIPOIyKTe Ha ofpe-
JIeICHHOM YpOBHE (TIOAJIEpKUBACT OalaHC MEXKAY COACP)KaHUEM COJIM U KHUJIKOCTH B KOHEYHOM TIPO-
nykre). C Ipyroil — perynupyer xoJ npoueccos pepmenTanuu. [Ipu HegocTaTke Coiau MPOAyKT MOp-
TUTCSI, HO MIPH €€ U30BITKE HEBO3MOXKHO JJOCTHYb TPeOyeMOoro BKyca, o0ecrieunBaeMoro pepMeHTamm-
eil. BooOmie, Te MpoAyKThI, B KOTOPHIX COJTM MUHHMYM, HMEIOT JIy4luid BKyc. [loaTroMmy nipu BbiOope
apaMeTpOB COJICHUSI TEXHOJIOTH MOJONPAIOT TOT MUHUMYM, KOTOPBII HE TOJIBKO FapaHTUPYET COXPaH-
HOCTb MPOAYKTA B 33IaHHBIX YCIOBHSX, HO U 00€CIIEUNBaET HYKHbIC BKYCOBBIC Ka4eCTBa.

KonmuecTBo comnu, 1006aBnsieMOl K CBEKHUM TOHaJaM MPH MOTYyYSCHUN Pa3InYHbIX TPOIYKTOB, MO-
JKeT BapbupoBath oT 5 10 40% mo Macce, MpUYEM COJb MOXKET CMEIIMBATHCSI C HUMU HEMOCPEICTBEH-
HO B TBEPJOM BHJE MJIHM HCIIONb30BaThes B pacconax (The fishery..., 1976). bonee «kpyTyio» 3aconky
Yare UCIOJIb3YIOT B YCIOBUSX, KOTJa HET BOBMOXXHOCTH 00€CIICUNTh TEMIIEPAaTYPHBIH PEXXKUM XpaHe-
Hus OoJiee IEHHOTO MaJIOCOIBHOTO IPOAYKTa. B KauecTBe JOMOTHUTENBHOTO KOHCEpBaHTa ISl IIPUTO-
TOBJICHHS POAYKTOB C IIOHMKEHHBIM COAEP)KaHUEM COJIM MOYKET MCIIOIb30BaThCs 96% ITUIIOBBIN CIINPT.

CriocoOblI 3acaniBaHus OTIMYAIOTCS B 3aBUCMMOCTH OT TpeOOBaHUH MOKynaresien, 0co0eHHOCTe! 1
HOY-Xay TeXHOJOTHH, UCTIONb3yeMbIX npousBoauTensiMu. Kinaccnueckas Shio Uni npurorosmnsiercs B
cnenyroiei nocnenoBarenbHoctu (Tanukasa, 1975; Kato, Schroeter, 1985):

— Ha IPOBOJIOYHYIO PELICTKY MMOAI0HA HAKJIAABIBACTCS CIOM Mapiiy;

— Ha MapJIro MOMEINAeTCs CIOW MPeaBapUTENILHO MOACYILICHHON UKPHI M TIOJTHOCTBIO PABHOMEPHO
3aCBHINAETCs COJIBIO0 B KOJIMUYECTBE MPUMEPHO 25% OT Macchl B3SITOH MKpHI;

— CBEPXY HAKJI/IbIBAIOTCS MOCIIEAYIOIINE CIIOM UKPBI U COJIM, MHOTIA IEPEMESKAIOIINECs] MapIIeBbl-
MU TIPOKIAAKaMU. JTO JieNaeTcs 0 TeX Mop, MoKa 00Iasi TONIMHA He JOCTUTHET 5 CM;

— UKpE JaI0T BBUIC)KAThCS B TEUCHHE HECKOJIBKUX YacOB MJIM HOUYM; IIPHU 3TOM BMECTE C U30BITOU-
HOI1 conblo ynansercs okono 40-50% Biaru, a coneHoCTh caMoil UKphl yBenuuusaercs A0 10—-15%.

— coJieHasl MKpa MepeKIaAblBacTCA U NaKyeTcsl B BHICTIIAHHBIC TNIACTUKOM (UpPMEHHBIC JepeBsH-
Hble OOYOHKH HJIM B TJIACTUKOBBIE KOHTEHHEPHI, HHOTAA ¢ Jo0aBieHueM 10 15% mo macce ronan (6e3
yueta BruTasieiics conu!) 95-99% stunosoro cnupra. Ciupt 100aBIsIeTCs B MUHUMAIBHOM KOJIMYe-
CTBE, TaK KaK coo0IIaeT HKpe crnenuduaeckuii IpuBKyc.

[Tpu 0OpaboTKe ¢ 10OaBICHNEM CITUPTA YIAETCs MOTYUUTh MPOAYKT C COACPKaHHEM COIH IPUMEPHO
5-7%. Cnupt 0OBIYHO CMEIINBACTCS C MKPOH MOCIIe TOr0, KaK HKpa oTaact BoAy (1-2 4 mocie 3acanu-
BaHus). CpOK FOHOCTH MIPOLYKTa 3aBUCHT OT COAEPKAHMsI BIary, cOlu U cnuprta. [Iponykr, BKiovaro-
it 50% Bnaru, 10% conu u 7% cnupra, nmMeeT cpok peanuzanuu 3—5 mec. [Ipu cHIkeHnn Kom4ecTBa
CONM U 10OaBICHUH CHHUPTA MPOAYKT NPUXOAUTCS XPaHUTh U (acoBaTh MPU HU3KUX TeMIIEpaTypax
(Ramachandran, Terushige, 1991).

AJBTepHATUBHBINA MPOLYKT — MaJloCOJIbHAsI MKPa, IPUTOTaBIMBaeMas C J0OABICHHEM MEHBILIETO
konnuecTBa conu (10-15% Bmecto 25%) 6e3 nobGasienus cnupra. s obecrieuenns ee XpaHeHuUs
TpeOyeTcs 3aMopakuBaHue. [Ipu ycnoBUM HCIIOIB30BaHUS HKPBI XOPOLIETo KauecTBa U COOMIOACHUS
peKuMa XpaHeHHs TOA0OHbBIN IPOAYKT IPUHOCUT HAUBBICILIUH TOXO.

VY GonbIIMHCTBA MPOAYKTOB BBLACIUBILASCS M3 TOHA B MpoLEcce nepepaboTKH BoJa BHICYIINBA-
erca (ynamsercs). Uckmouenunem spisiercst Mizu Uni [godsnucmeiii mopckoti esc]. OH U3HaYaIbHO
OTIINYAETCS HE JTYUIIUM JUIS [OJCYIICHHBIX TOHAJ COACPIKAHUEM KHUJIKOCTH, YTO U BIHMSET Ha BU] IO-
JydaeMoro nponykra. Hekotopsle mpoayKThl MOTYT conepxkarh 45% Biar, B TO BpeMsl Kak Jpyrue —
56%. OnHako AJsl KaKJO0ro creuu(pUIecKoro NpoayKTa colepsKaHue Biaru sBISETCS KPUTHYECKUM
napaMeTpoM: B CBEXKHMX HE0OpaOOTaHHBIX TOHA/IAX OHO BIMSET HA TO, CKOJIBKO MOTpeOyeTcs COJHM, a B
MOACYIIECHHBIX — Ha TO, CKOJILKO NMOTpedyeTcs cupTa U Ipyrux 1o0aBok. B ciaydae, ecnu B roToBOM
HPOJYKTE COACPIKUTCS CIUIIKOM OOJBLIOE MO OTHOILICHMIO K I00aBKaM KOJIMYECTBO BJaru, oHa OyzneT

161



A.T". baxun, B.I'. Ctenanos Mopckue exu cemeiicta Strongylocentrotidae Mmopeit Poccun

13 Hero BbIAENAThCS. [Ipy 3aHMKEHHOM KOJIMYECTBE Biaru MOXET HapyIIMThCS TEKCTypa MpOIyKTa.
Jlyana3zoH NpueMIIeMoro coJep KaHusl BJIaru, Mpyu KOTOPOM MOI00HBIX TPoOIeM He BOSHUKAET, COCTaB-
nsiet Beero 4—6%. J1iist Toro, 4ToObl MOXYYUTh CTOMKHE PE3yJbTaThl, ONTUMAIBHOE COACPKaHUE BIIaru
TexHoJIoTH onpeaeistor onbITHRIM TyTeM (The fishery..., 1976).

[Tocne cmemenns roHaa U KOHCEPBAHTOB MPOLYKT JOJDKEH OBITh cpa3y XKe 3aKyNOpPEeH B CTEKIISH-
HbIE€ WU JIepeBSIHHBIE €eMKOCTH. ECiM KoiInuecTBo coiu, CupTa U KUJKOCTH COOTBETCTBOBAJIO OITH-
MyMY, TO apoMar B pe3yjbTaTe MpoueccoB GpepMeHTalnu, JOCTUTaeMbIid IPU ONPEIEICHHOM CPOKE
XpaHeHus, OyeT, Kak mpaBuiio, mpueMieMbiM. OHAKO MPOAYKT MOKET UCTIOPTUTHCS, €CIIH KOHCEPBaH-
ThI OBIJTM HEJJOCTATOYHO XOPOIIO MEePEeMEIaHbl ¢ TOHAIAMH MU B TOJIIE MPOIYKTa OCTAINCH ITY3bIPbKU
BO3TyXa.

Bunousmensisa npoiiecc cojieHus, U3 UKPbl MOPCKUX €XKel MOoJydaroT JpyTUe MoJIb3YIoIuecs, 1o
OospLIeii YacTH B caMoi SInoHuM, cripocoM colieHble MPoayKThl. Tak, yxe ynomuHasmasicss Mizu Uni
[orcuoxas ghepmenmuposannas ukpa) NpUroTaBiIuBaeTcs 0€3 Ha4YaIbHOTO TOACYIINBaHUS U 0e3 pas-
JICJICHUSI SICTBIKOB Ha JOJIKU MyTeM JOOaBICHHSI COJTM K KasKIOMY CJIOI0 MKPBI, Cpasy yKJaIblBaeMOn
Ha JIHO JICPEBSHHOTO WK IIacTMaccoBoro 0ouonka (Tanukasa, 1975). O61iee koaudecTBo 100aBIsie-
Moii conu coctasisieT 30—40% oT Macchl HKpBL. 3alIOTHEHHBIN T0BEPXY OOYOHOK IJIOTHO 3aKPhIBAETCS
KPBILIKOW | 175l pepMEHTALIUH OCTABIISICTCSI XPaHUTHCS B MpoxJaaHoM Mecte. [locine noctruxenus Tpe-
OyeMoro BKyca M apoMara MpOLyKT MEPEHOCHTCS B 60Jiee XOIOIHOE XPaHUIIHILE.

Hus npurortosnenust Doro Uni [nacmoobpasnas ¢epmenmuposannas uxpa) OUNIICHHYIO UKPY
MOPCKOTO €3Ka MPek/Ie BCEro MPOMBIBAIOT Ha OAI0HE ¢ 6—9% pacTBOpOM criupTa, pasessioT Ha 10JIbKHY,
00cymmBaroT, a 3ateM cMmemmuBaroT ¢ 25-30% conu. Kak u B mepBoM cityuae, BhIICISIONICHCS KUIKO-
CTH HE JIAI0T CTEYb WJIM MOJCOXHYTh, OJTHAKO M3-3a TOTO, YTO €€ HayaJlbHOE KOJMYECTBO OBLIO 3HAYH-
TeNbHO OoJiee HU3KUM, MPOAYKT MoIydaeTcst 0ojiee KOHCUCTEHTHBIM. CMech OCTaBIsICTCS B POXJIa/-
HOM MecTe. B SImoHMM HamiIydylmiuM ChIpbeM IJIsI TPUTOTOBJICHUS 3TOr0 MPOJYKTa CUHUTACTCS
S. intermedius, HO MOXeT ucnonb3oBarbes u S. franciscanus (TanukaBa, 1975; Ramachandran,
Terushige, 1991).

Hcnonb3yroTes pa3auyHble THILIEBbIE JOOABKH M KPACHUTEINH, YIy4lIaloNIie MOTPeOUTeNbCKUE Ka-
YyecTBa MPOAYKIHUH. JJ00aBIsATHCS OHU MOTYT Kak J10, TaK U MOcJie OKOHYaHMSA polecca hepMeHTalnu.
OObIuHBIE MHUILEBBIE JOOABKH — IIIOTAMUHAT HATPUs, CIIJAKOE cakd (mirim), 0caoK cake, caxap, Kpax-
maut. [IpennoyntaemMblii HBET MPOAYKTOB — OPAHKEBBIH, TOITOMY OOJIBIIMHCTBO HX, U MOJIy4aeMoe 13
Pa3HbIX COPTOB MKPBI, AJISl JOCTHIKECHUS KEIAEMOTO 1IBETa HYXK/IAeTCs B MUIIEBBIX KPACUTEIISX.

J1Ba HanOoJ1ee M3BECTHBIX MOKYIATENSIM Ha PhIHKE SIOHUHM CONICHBIX (hepMEHTUPOBAHHBIX IPOAYKTa —
Neri Uni u Tsubu Uni. [1epBblii npencrasisiet codoii TecTooOpasHyto pepMeHTHpOBaHHYI0 HKpY. [iist pu-
rorosieHus Neri Uni mydimm ceipbeM cuntaercs S. intermedius. OUUIIEHHYIO U IOACYIICHHYIO HUKpPY pac-
KJIaJbIBAlOT HA OOBAJIOYHOM CTOJIE, IIPEABAPUTEIEHO OOCHIITAHHOM COJIBbI0. 3aTE€M HKpPY C IOMOIIBIO Oam-
OYyKOBOH JIONIATOYKH PaBHOMEPHO MOKPBIBAIOT COJIBIO. KOMMUuecTBO oMM pa3iuyHoO U 3aBUCUT OT Ka4eCcTBa U
CTETICHU CBEXKECTH TOHAJI, CE30HA JJOOBIYM MOPCKOro exa. OObIYHO OHO BapbupyeT B mpenenax 20-30% ot
Macchl UKpbl. [ToconeHHo# uKpe JatoT BO3MOKHOCTb 0OCOXHYTh Ha 0aMOyKOBBIX MaTax B TEUEHHE HECKOIIb-
KuX 9acoB. [1o/iCyIIeHHY10 HKpY YTIAKOBBIBAIOT B OOUOHKH MIIM COCY/BI C TUIOTHO 3aKPBIBAIOILEHCS KPBILLI-
KOH. 3aTeM IPOCOJICHHYIO UKPY MEPEMEIINBAIOT BPYUHYIO C TOMOLIBbI0 0aMOYKOBOTO LITIATEIsI HITH 3JICK-
TPUUYECKON MEIIaIKH.

B npouecce npurorosnenus Neri Uni HCTIONB3YIOTCS TOIBKO SIMOHCKUE MaTepuaisl. [IpogykT c1ab-
PHUBAIOT CIEHMAMHU — CJAJKOE CaKd, caxap M MPOAOIDKAIOT (pepMEHTAIHIO YK€ B 3aKPBITHIX COCYAaX.
ITo ee okoHYaHMHU NPOAYKT (HACYIOT B CTEKJISIHHBIC OaHKM paznuuHoi BMecTuMocTH (Tanukasa, 1975;
Ramachandran, Terushige, 1991). [1o cxoanoii TexHonoruu B nped. OyKyu NpUroTaBInBaeTcs eie OAnH
JIoporoii (hepMEeHTHUPOBAHHBII sioHCKHH AennkaTec — Uni Shiokara [yHu cnokapa], otinngaroniuiicst 0onee
DIyOOKOH CTeneHblo (pepMeHTalMK 1 3KCIIOpTHPYeMbli SIlmoHuelt Bo MHorue cTpansl (Kuntapo-Kumy-
pa, 1939; Ramachandran, Terushige, 1991).

Tsubu Uni no Bkycy BecbMa cxoka ¢ Neri Uni, ogHako oTiudaeTcst KoHcuctenuuei. [locie BHece-
HUS KOHCEPBAHTOB U CIIELUH 32 CUET HEMOJHOTO Pa3pyIIeHUs TOHA] IPOAYKT IOJy4aeT OPUTHHAIBHYIO
HEOAHOPOJHYIO TEKCTYPY B BHIE HEOOIBIINX KOMOUYKOB. Tsubu Uni, B OTIMUKE OT CHOKAPBI, HE MOXKET
OBITH IPUTOTOBJICHA U3 MATKHX T'OHAJl, TAK KaK B 3TOM CIIy4ae MpH MEePEeMELIMBAHUN OHU MOJTHOCTHIO
paspyLiaroTcs.
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Neri Uni u Tsubu Uni BbimyckaroTcst, HampuMep, KpymnHoi simoHcko# ¢pupmoii Ogava Sea Urchin
Company (r. Cumonocekn). [IpousBoaumast atoit pupmoit Nery Uni comepkut 75% COJCHBIX TOHA,
5% couu, CIMpPT, caxap, a TaK¥Ke MPUIIPaBbI U Kpacutenu; B 1975 r. 6anouka, conepxkaiias 60 r, B po3-
HUYHOU TOProBje npojasaiack 3a 256 uen (6,17 momn. CHIA 3a ¢pynT). Tsubu Uni conepxut 90% co-
JICHBIX TOHAJ ¥ CTOUT 3HaunTeNnbHO nopoxke Neri Uni: 60-rpamMmoBasi 6aHOUKa B TOM K€ TOAy IpoJaBa-
nach 3a 375 ueH (The fishery..., 1976).

PaccMoTpeHHBIME IPOyKTaMU NiepedeHb He orpaHuunBaeTcs. Hanpumep, nkpa KOHCEpBUPYETCS B
CTEKJITHHOM Tape ¢ ucmnoiib3oBanueM 95% cnupta u conu. [Ipu 3ToM Kycodku TOHAT U Jake pa3HO-
[BETHBIE TOHA/IbI TIEPEMEIIUBAIOTCS C COJIbIO, CIICHUSIMH, KPaXMaJIOM M KPACUTEISIMU JI0 TTOTY4CHUS
OJTHOPOJIHOM macThl. B pe3ynbrare 3TOro mpouecca noaydaeTcs sipKO-OpaHKeBbIH KIEHKUN MPOAYKT,
Harpumep, Bafun Uni — BapuaHT cosieHol HKpbl, ipurotasinuBaeMbiid B Kanudopauu. [loxyuaemast macta
3aKaTbIBaeTCs B OaHKU C KPaCOYHBIMH dTHKEeTKaMu. Ee cepBUpPYIOT B KauecTBE NPUIPABhI M KOMITO-
HEHTa Pa3JIMYHBIX COYCOB TPAIUIIMOHHON SITOHCKOW KyXHH, a TAaK)Ke B Ka4eCTBE 3aKyCKH, HaMa3bIBae-
Moii Ha xJ1e0 B eBporielickoit kyxue (Kato, 1972).

YrpolieHHast TEXHOIOTHS PUTOTOBIICHHUS COJICHOM HKPbI, OPUEHTHPOBAaHHAS HA OTEUECTBEHHOE ChIPhE,
onucana 1.B. Kuzesettepom (1962). Exeii (M. nudus) o6pabaTsiBalOT cpasy mociie BEUIOBa, IPH 3TOM
pacKaJbIBarOT CKOPIYITY, U3BJIEKAIOT HKPY ¥ IPOMBIBAIOT €€ B 2—3% pacTBOpPE COJH. 3aTeM IOTIbKH UKPBI
MIOMEIIAIOT B CETKY ¢ cyXoi coibio (30—40% OoT Macchl UKpBI) U BBIACPKUBAIOT B TeueHue §—10 u.
JlonbKu UKpHI YKIIAABIBAaIOT B HeOombIne 604uku (15-20 m); nHOTAA mepes YKIaIkoli UKpy pacTUparoT
JI0 OTHOPOJIHOW Macchl, Ha AHO OOYEK M MOJ KPBIMIKY KJIAAyT MPONUTAHHBIA PACTHTEIBHBIM MacIOM
KPYXXOK IepramMeHTa. XpaHsT NpoAyKT npH Temneparype 4—6 °C. BrIxo coneHOH UKpPBI IPH 3TOM CO-
craBisgeT 3,5-4,0% oT Macchl BEUIOBJICHHEIX €XKCH.

3apyOekHble CHEeIHalInCThl YKa3bIBAlOT HECKOJIIBKO MHBIE HU(PBI: BBIXOA CBEXKHX 3PEIbIX TOHA
U3 CBIPBsI BapbHUpyeT B 1uamna3oHe 8—12% W 3aBUCUT OT CTaAMU 3pENIOCTH, CE30Ha, paiioHa J0Ba | T. JI.
KoHeuHbIii BBIXO/ COJICHON MKPHI B CITUPTY JIekKUT K nuana3zoHne 7,0—10,6% (Ramachandran, Terushige,
1991).

Uxpa eopsueii oopadomxu. 110ab3y10TCSI CIPOCOM JIBE Pa3HOBHIHOCTH UKPBI C Takol 00paboT-
koit — maposas (Mushi Uni) u 3aneuennas (Yaki Uni). B mepBom ciyuae cBeKyro HKpY IOMEIIAIOT B
JEPEBSHHbIC MJIU TJIETEHbIE EMKOCTH Pa3IMYHOrO pa3Mepa, MTadeupyoT X B OOJIBIIOM KOTJIE AJIs
BapKu Ha napy u oOpabarsiBatoT mapom okoisio 30 muH. [Ipu 3T0M 13 uKpel ynansercs okono 20-30%
Biaru. Hexkotopsle nepepaOoTuyuKy MOAAIOT Map MO JaBICHUEM, YTO MO3BOJISIET YCKOPUTH 00padoT-
Ky 10 15 MuH. 1 1axke MeHee. 3aTeM UKPY yIaKOBBIBAIOT B ONITOBBIC [JIACTUKOBBIC WK U OoJiee Mell-
KHE JIepEeBSIHHbIC KOHTEHHEPHI U 3aMOPaXKUBAIOT.

3arevyeHHyI0 UKpPY TaKKe TOTOBSIT U3 CBEXKUX FOHaJ. VX MOMEIAloT Ha MEJIKUE 3aKphIThie (oven-
proof) npotuBHU 1 okosio 30 MuUH. 3anekaroT B neun npu temmneparype 190 °C. Ilpu stom ymansercs
oxono 30—40% Bnaru. 3areM roTOBBIA MPOAYKT YIIaKOBBIBAIOT HA MaJIEHbKHE JACPEBIHHBIE MTOTHOCHI
WIN B IUTACTUKOBBIC IMUTALIMH PAKOBHHBI IPEOCIIKa U 3aMOPAKUBAIOT.

[To TpannIOHHO STOHCKOHM TEXHOJIOTHH 3aIle4eHOe YHH IPUTOTaBIUBAIOT HECKOJIbKO nHaue. CHa-
yayia AOJbKHU TOHAJ MEJIJICHHO BapsT B MPEABAPUTEIBHO MPOKUIITYCHHOM Paccoje ¢ IIOTHOCTHIO
1,04 xr/mM* 10 BCIUIBITHS, 3aTEM BapKy MPOOIDKAIOT MPUMEPHO 30 MUH., HE OBOJIS 10 KUIICHUS U Tpe-
MSTCTBYS MTOBPEXKICHHIO J0J1eK. [I0TOM MX BRIHUMAIOT, AAIOT CT€Yb BOJIE, YAAJSIOT KYCKHA CKOPIIYIIBI U
packiIagpIBAIOT MPOAYKT HA IIMHOBKaX. MKpy cymar B me4ax Ha APeBECHOM yIJie, MHOT/A IepeBOpayu-
Basi MPOAYKT C OJJHOH CTOPOHBI HA JAPYTYIO, a MOTOM PAacKJIaAbIBAIOT Ha JCPEBSHHBIC MOJHOCHI U OT-
MPaBISIIOT Ha poAaxy nin xpanenue (Kuarapo-Kumypa, 1939).

[To coBpeMeHHOI TEXHOJIOTHH, OPUEHTUPOBAHHOW Ha 0oJiee ATUTEIbHOE XpaHeHHE, ITapoBas UKpa
MOJKET 3aKaThIBAThCS B CTAaHAAPTHBIC MeTaIMUeckue OaHku. B aToM cimyuae mocie o0paboTKu ma-
POM TOHAJIBI OXJIAXKAAIOT, 00IyBast BO3AYXOM (Ipu 3ToM Tepsiercst 10 20% KHUIKOCTH), aKKypaTHO yK-
JaJpIBalOT B OaHOYKH, TIOJIOKUB Ha THO M IOKPBIB CBEPXY KPY>KKOM IEPraMeHTa, 3aTeM OaHKH Iporpe-
BalOT B TeueHue 13 MuH. npu temmneparype oxkoso 100 °C g 4acTHYHOTO yAaleHus BO31yXa, 3aKaThl-
BAIOT U CTEpUIN3YIOT B TeueHne §0-90 MuH., mocie Jero cpasy ke OXJa)xAarT XOJOIHOU BOMOH.
KoHcepBupoBaHHbIE TAKMM 00Pa30M FOHaAbI MOPCKOTO €a MPOJAIOTCS BO MHOTHX HEOOJIBIINX SITTOH-
CKuX 0akaJeiHBIX Mara3uHax 1o J0CTaTOYHO BBICOKHM IieHaM. B 1975 1. 6anouka Ha 110 r npoayxra B
po3uuity cromna 990 uen (13,60 nomn. CILA 3a ¢ynT) (The fishery..., 1976).

163



A.T". baxun, B.I'. Ctenanos Mopckue exu cemeiicta Strongylocentrotidae Mmopeit Poccun

Hano numeTs B BUY, 4TO B Ipoliecce TepMUIECKOl 00paboTKK roHa  BO3MOKHA MOTEPST HEKOTOPBIX
LEHHBIX KayecTB. Hampumep, oTMeueHo, 4To KOJHUeCTBO BUTaMuHa E mocie OnaHmupoBanus U aBTo-
KJIaBUpOBaHus yObiBaeT nmpuMepHo Ha 20%, a copepxkanue [THXKXK cHmkaeTcst mpumepHo B J1Ba pasza
(Tonkauesa u ap., 1999).

Cwmecesvie npodyxmul. DepMeHTHPOBAHHAS MACTa U3 MOPCKOTO €Ka UCHONB3yeTCs B Pa3HOOOpas-
HBIX CMecsx 1moj cobuparenbubiM HazBanueMm Uni Aemono (The fishery..., 1976). Tunuunas cmech
COJICPIKUT JeUIeBble MOPENPOAYKTHI, HAIPUMED, CYLICHAs! UKpa CENbJEBBIX PBIO, KalbMap, cylleHas
Meay3a nin xanuoTtuc (adanone). Ilpu 5ToM ronaasl coctaBisitoT Menee 20% MpoayKTa, 4yTO JesIaeT
Uni Aemono OTHOCHUTENBHO JemieBbIMUA. OUH U3 THIIMYHBIX CMECEBBIX NMpoaykToB — Kazunoko Uni
(uKpa cenbau U MOPCKOii ex), B 1975 1. ero 80-rpamMMoBast 6aHOuYKa MpojaBaiack B po3Huiy 3a 150 uen
(2,84 monn. CHIA 3a ¢ynr). DTa cMech cogepkut 35% HKphI cenbau, 16% uKkpbl MOpckoro exa, 19%
ocajika cake, CIIUPT, CJIaJIKOe cake, KpaxMaJj, apoMaTu3aTtopsl U Kpacutenu. [IpoaykT, nmpuroraBnuBae-
MBII ¢ JoOaBneHneM cyuieHoi menys3sl — Kurage Uni, conepxut 45% menyssl, 17% Mopckoro exa,
17% ocanka cake U apoMaTH3aTOPHI.

K 1ozo0HbIM poIyKTamM MOKHO OTHECTH U pa3paboTaHHOE HECKOJIBKO JIET Ha3zal B MypMmaHcke
corpynaukamu [TMHPO ukopnoe macio, conepskaiiee 85% BbICOKOKa4eCTBEHHOTO MaprapuHa «Jlamn-
JAHIUS, BBITYCKAEMOTO MO0 HOPBEKCKOW TEXHONOTUH, U 15% OneHAnpOBaHHON MaloCOIBHON UKPBI
Mopckoro exa. [IpeaBapuTensHO ToHa bl 00€3BOKUBATUCH HE MEHee YeM J10 74% MCXOAHOM BIaKHO-
CTH, a 3aTeM M3MeJIbYaliuch B OneHaepe. 3areM NpOU3BOAMIIOCH CMEIICHHE TOHAJl ¢ MaprapuHOM U
TOMOTEHH3AIIMS CMECH A0 TOIyYeHHs OAHOPOIHON Macchl. [ OTOBBIN MPOAYKT XapaKTepU3yeTcs CoAepKa-
HueM Biaru 44—45%, xxupa 49—52%, 6enka 1,6-2,5%, 301b1 0,4—0,7%, a Takxke odorarieH pocdonumnuia-
mu, [THXKK, puramunom E (28-32 mr/100 1), kapotunoumamu (176—240 mr/100 r) (Tonkauesa u ap., 1999).

HkopHoe Macio oTiMyaeTcs BeChbMa BBICOKUMH BKYCOBBIMH KaueCTBaMM, TEXHOJIOTHYHOCTBIO (MO-
JKET Pas3sInBaThCsl B MOJOTPETOM BHJE B TNIACTUKOBBIE KOHTEHHEPHI, HE TpeOyeT COPTUPOBKHU TOHA 110
L[BETY) ¥ CPAaBHUTENILHO JIEIIEBO — IJIACTUKOBBbIE KOHTeHHEepHI Maccoil HeTrTo 250 r B 1995 1. nponaga-
nuchk B MypmaHcke 1o 24 pyo.

Bel1ie y>ke oTMeuanoch, 4To IPUTOTOBJICHUE TPOAYKLIUHN U3 MOPEIPOAYKTOB, ECTECTBEHHO, HE 00-
XOOUTCS 03 MPUMEHEHHUs Pa3IUYHbIX MULIEBBIX J00ABOK, YIyUIIAlOIIUX BKYCOBBIE KauecTBa, LIBET,
CTPYKTYPY. 30€Ch OTMETUM, YTO JUIsl MPOAYKIUH JUIUTEILHOTO XpaHEeHHsI HEOOXOAUMBI €Ille M aHTHOK-
CUJIaHTBI JJIsl IPEAOXPAaHEHUs IOTEPH KayecTBa MPOLYKTOB 3aMEIJICHUEM Pa3BUTHUS MIPOIIECCOB OKHC-
JICHUSI )KUPOBBIX COCTABIISIIONINX, PA3JINYHbIC TTUILEBbIE HHTMOUTOPBI K KOHCEPBAHTHI (KPOME yXKE YIIO-
MUHAaBILIEHCS TOBAPEHHON COJM U ATHIIOBOTO ciupTa). C 9TOM Lenbio B ppiOonepepadaThiBatoIei mpo-
MBIIIICHHOCTH SINOHMM HCTIONB3YIOTCS IMMOHHAs, ACKOPOMHOBAS, 3pHUCOPONHOBAs KUCIIOTHI, 3pHcopOaT
HaTpusl (HE TOJIBKO B KAYeCTBE AaHTHOKCUAAHTOB, HO | JIJISI «3aKPEIUICHUS MIPOAYKTA), Oy THITUIAPOKCH-
aHu30J1 U apyrue paspemieHubie PAO coepnHenus. B kauecTBe TOMOTHUTENBHBIX KOHCEPBAHTOB PEKO-
MEHAYIOTCSI copOaT kKaius 1 OeHnzoar HaTpus. g KOppeKIuH [BeTa MOKHO BOCIIOJIb30BaThCs HATY-
pabHBIMU MMUIIEBBIMH KPaCHTENSIMU — KapMUHaMu 1 Oeta-kapotunoM (Tanukasa, 1975; Capadano-
Ba, 2001).

7.3.3. KyannapHble penentsl

YrtoObI 1oKa3aTk, 4TO OJI0/Ia U3 UKPHI MOPCKOTO €Xa JOCTYITHBI BCEM, KTO KHBET HEAAIECKO OT
M0OepEIKbsl HAIIMX CEBEPHBIX U BOCTOYHBIX MOPEH, MPUBEIEM B KAUYECTBE TPUMEPa HECKOIBKO MPOCTHIX
penenToB OII0A U3 UKPBI.

CoT3 M3 HKPBI MOPCKHUX exKeH

Peyenmypa. 50 r cBexeil nkpel Mopckux exeid, 100 r cnmuBounoro Macia, 50 r O4eHb MEJKO Tope-
3aHHOTO PEMYaToro JyKa, 1/2 yaliHON J0KKH JTUMOHHOT'O COKa.

Cnocob npucomognenus. Ikpy cMemarb ¢ MaciioM M IPeIBapUTEIbHO ClIerka 00KapeHHBIM JIy-
KOM, JOOaBHUTb JINMOHHBIN COK M COJIb [0 BKYCY. Maccy oXJlainuTh, 3aTeM IPUTOTOBUTH U3 Hee HeOOIb-
IIKE JICTICIIKH, KOTOpbIe OBICTPO 00XKapUTh ¢ ABYX cTOpoH 1o 30—40 cek, u cpa3y noaaTb Ha CTOI.

Maciao U3 HKpPbI MOPCKHX exkeil

Peyenmypa. 50 r cBexell nnm ManocoiabHoi UKpsl, 100 r cnuBoYHOrO Macia.

Cnocob npucomognenus. TimaTenbHO pacTepeTh HKPY C MacjioM M UCIOJIb30BaTh It OyTepOpo-
JIOB MJIM B KauecTBe 100aBKHU B MUY U3 MOPENPOLYKTOB, HAIIPUMED U3 PHIOBI HIIM MOPCKOTO Ipederika.
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Siina, papmnpoBaHHbIe HKPOIl MOPCKOIO €xKa

Peyenmypa. 6 kpyTo cBapeHHBIX 511, 50 I cIMBOYHOTO Macia, 50 T cBekel MM MaloCOIBbHOM HKPBI
MOPCKOTO €3Ka, '/, 4aifHOM JI0KKH TMMOHHOTO COKa, 20 I MEJIKO HOPe3aHHOM NeTPyIIKH.

Cnoco6 npucomosnenus. Pazpesats siilia BIOIb U yIaduTh kKeaToK. CMemaTs Macio ¢ UKPOH,
J00aBHB JTMMOHHBIN COK. HarmoTHUTh IOIOBUHKY SIII IOy 4€HHON CMECHIO M YKPAaCHTh NeTpyIKoi. [lepen
yIOTpeOIeHHEM OXJIAJANTh.

I'yHKkaH cylIn ¢ HKPOH MOPCKOIO €:Ka

Unepeouenmor na 8 cywu. Puc ansg cymu — 160 1, HOpu (JIUCTBSI CyIIEHOW BOAOPOCIH) —
1 nuct, 8 monoc, ukpa Mmopckoro exa — 80 1, oryperr — 40 1, kpecc-canatr — 20 .

Cnocob npuecomosnenus. 160 T puca CyIlly MPOMBITh B CUTE XOJIOJHOHN MPOTOYHOW BOJOMU JIO TEX
1op, MOKa CTEKarollas BoAa HE CTAHEeT Mpo3payHoi. [[Be MUHYTHI BapuTh puc B 250 M1 BOJBI, 3aTEM
BBIKJIIOUYUTH KOH(OPKY M OCTaBHUTD €0 MO KPIILKOK Ha0yxarh B TeueHue 10 MUHYT. OTKPBITH KPBILIKY
U Tak ocTaBuTh puc emle Ha 10 munyT. JoOaBuTh Mo 1 vaitHON JNOXKe Oe3 Bepxa COJNM U caxapa,
2 CTOJOBBIX JIOKKH PUCOBOTO yYKCyca CMEMIaTh U MOAOTpeTh. [lepeckinaTs puc B MUCKY, COPBI3HYTh
MapuHAJIOM M [lepeMelarh najoykamu. B pesynsrare nomydaercs mpuonusutensHo 450 T puca cymu.
Lenslit 1ucT HOPH pa3pesaTh Ha § MONIOC OJMHAKOBOW HIMPUHBL. [l pacTBOpa TEIly CMEIIaTh B MUCKE
pucosslit ykcyc ¢ 200 mi Bozasl. [locTosHHO cMauuBast Telly pyKd, U3TOTOBUTH 8 IIAPUKOB HUTHPHU OH-
HAKOBOTO pa3Mepa. Kaxaplil U3 mapuKoB 00epHYTh MOJOCKOM HOPH TaK, YTOOBI MTOJIOCKA C OJJHOH CTO-
POHBI BBICTyIaja HaJl prucoM. KOHIIbI IOJOCKH COSIMHUTD MEKAY cO0O0H C TTOMOLIBIO Pa3aaBIeHHBIX
3epHBILIEK puca. BHYTpb MONOXKUTE UKPY MOPCKOTO €X%a. YKPACUTh OTYPLIOM M KPEcC callaToM.

Temnypa yHa — T3MIypa M3 HKPbI MOPCKOTO eKa

Unepeouenmor. Nkpa mopckoro exxa — 100 1, siuctel 000, crico — 9 1T, Hopu — | WIT., yKpamamT
OJBbKOU JIafiMa.

s kaspa: siino — 1 1wT., remnypras myka — 100 1, Boma — 80 1, cox ot umOups — 20 .

Cnocob npuecomognenus. 3aMemiatb Kisp. J{as 5TOro B MECKY HOJOKUTh KyCOUKH JIbJia, BIUTh
S0, Boxy U cok umoups. [lepementats. [ToctenenHo BBectn MyKy. Kisip gomken ObITh Kak >KUAKas
CMeTaHa, KOMOYKU MYKH JIOJKHBI IPUCYTCTBOBATH B Kisipe. Ha 3 mojocku HOpH BBIIIOXKUTH JIUCTHSI 000,
Ha 000 BBUIOKUTH UKPY MOPCKOTO €3Ka. Bc€ cKpyTUTh B TYTyI0 TpyOOUKY, 00BaJIsITh B MyKe, OKYHYTb B
KJISIp ¥ KapuTh Bo gpuTtiope mpu 170 rpagycos oxono 40 cexynna. ocrars, o0cymnTs candeTkoil u
BBUIOXKHUTDH Ha OJIONI0.

IMamTer U3 UKPbLI MOPCKOTO €Ka

Unepeouenmor. 1 6aHOUYKa UKpPBI MOpckoro exa (mpumepHo 100 1), Opsiaza — 300 1, cinuBOYHOE
macao — 100 r, MOpKOBb — 2 IIT., A0 — | WIT., CONb MO BKYCY.

Cnocob npueomosnenus. 3a1uTh OPBIH3Y KUISITKOM U BbLAEpKaTh oA Kpbimkoi 30—40 mun. [Ipo-
MYCTUTb [TOJTOTOBICHHYIO OPBIH3Y Yepe3 MICOpPYyOKy BMECTE C BapeHOH MOPKOBBIO U OEJIKOM BapeHO-
IO sifIa, pacTepeTh CO CIMBOYHBIM MAcJIOM M KEJITKOM SIHIa 10 MOJIy4eHNsT OJHOPOJHON Macchl. CMme-
1aTh C UKPOW MOPCKOTO €Xa, J0OaBUTh COMb MO BKyCy. llamTer ncnonb3yIoT U1t IpUroTOBIEHUs Oy-
TepOPOI0B, GapIIMPYIOT UM CIIAAKHIA ITepell, CBEXKHUE MOMUIOPEI, SiIa U CEpBUPOBKH NPA3THUYHOTO
CTOJIA.

Cymn «Canmnopo», ¢ MOPCKUM €:K0M

Hunepeouenmoi. T'oToBbIN pUC 17151 cymid — | cTakaH, Kamné (MoJ0CKH THIKBBI) — 10 T, KpeBeTKH —
2 1WT., TENbHOE MOpcKoro yrpst — 1 mT., ceexkuit TyHeny — 100 1, cBexwuit kansmap — 100 1, roToBbII
BapeHbIl Mopcko exx — 150 1, ¢ 100aBKo# B BIIe TACTHI €KOBOM UKPBI — 20 T, KOpEHb CeNbaepes —
1 mT., KOpeHp nacTepHaka — | IIT., MIAMIUHBOH — 2 MIT., OTypeL CBEXHUIM — | MIT., yKCYC COEBBINH —
1 yaitHas J0Ka, cakd (pucoBas Boaka) — | yaiiHas J0XKKa, UMOUPH — 5—6 JTOMTHKOB.

Cnoco6 npucomosnenus. CBexxue rpu0bl JUIsl CyIIH IPOMBITh, CyXHe — IOAEpKaTh B BOJE, MOKa
OHU He HAOyXHYT M He cTaHyT MArKuMu. Hoxku ynanuts. LLISNKY IOJ0KUTE B HEOOIBIIYIO MUCKY U
BIIMTB CTOJILKO BOJIBI, YTOOBI OHA MOKpbIBasia rpuoObl. Korna Boja 3akunut, y0aBUTh OrOHb, BAPUTH MIPH-
MEpHO 3 MHH., J0OaBUTh caxap, 2 CT. JIOKKH COEBOTIO COyca U BapHUTh, IOMELINBAs, [1I0Ka BOJa HE UCTIa-
purcs. Jlo6aBUTh MUPHH (SIIOHCKOE CIaIKOE PUCOBOE BUHO 151 KyJMHAPHBIX 11eseit). [ puosl amst cymm
OCTYAMTB U Hape3aTh HeOONbIINMHU KycoukaMu. Hape3ars Ui cylu MeIKUMHU KyCOUYKaMH, KaK TOBO-
PAT — «HA OAMH YKYC», MsICO TYHLA, YIpsl, KPEBETOK, KaJbMapa U COPBI3HYTh YKCycoM. KopHu cenbpe-
pesi ¥ macTepHaka Juis CyIIH HOMBITh, IIOYUCTHTh, HAIIMHKOBATh. OTypel] HOMBITh, TOYUCTHUTH, TIOpE-
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3aTh, CJIETKa MOCKINATh COJIbIO, TOMSTh, COK CIIUTh. PHUC cMelaTh ¢ THIKBOH, BBUIOXKHTH Ha 0110110, COPBI3-
HYTh COEBBIM YKCYCOM M CaK3, a CBEPXY aKKypaTHO BBUIOKUTH CMECh MOPEIIPOAYKTOB M OBOLIEH: MACO
TYHLA, YIpsl, KaJbMapa, KpeBETOK, KOPHHU CelbJiepesi U MacTepHaKa, TprObI, OTypIbl, UMOHUPH. 3aBep-
HIMTH 3Ty MTHPaAMHY ITOPE3aHHBIM MSICOM BapEHOTO MOPCKOTO €Xka, caadpuBas mepej caMoi nogadei
CyIIU-callaT UKpoi Mopckoro exa. [lomaBaTh Cyln ¢ COEBBIM COYCOM.

Mopckue exH ¢ KpacHOH MKpOii

Unepeouenmol na 4 nepconwvi. Xopouio 3aN0JIHEHHbIE MOPCKUE €U — 12 IIT., IepeneInHbIe
siina — 12 mrt., kpacHast ukpa — 100 1, kepBenb — 4 BETOUKH, COJIb, IEPELL.

Cnocob npucomosnenus. Pazpe3arb MOPCKUX €KeH MOMoiIaM OCTpbIMUA HOXXHULAMHU. CoOpaTh pu
3TOM COK U OCTOPO’KHO BBIHYTh MKpY. [lonoxure ee B aypiuiar, Takke COXpaHsis MPHU 3TOM COK, I10CO-
JIUTH U CJIETKA MOMEePYUTH. BBIMBITE TAaHIIUPH €XKEH, MPOCYIINTh UX U PA3JI0KUTH HA JTUCTE JJIS )KAPKHU.
YcTaHOBUTH IIeUb Ha TEMIIEPaTYPHBIH pexkuM 7. B kaxayto u3 12 monoBHHOK MaHUpel exa pa3ouThb mo
OJIHOMY TIEpETIeIMHOMY SIHILY; Pa3JIOKUTh B HUX UKPY €XKeil M BIUTh COOPaHHBIH COK; TOCTABUTh B IIEUb
Ha 5 munyT. [lepen nopauei Ha cToN 100aBUTH B 9TH MaHIMPH JIOCOCEBYIO UKPY U YKPACHTh UX Hape3aH-
HBIMU JINCTUKAMU KEPBEJIs.

CnareTTv ¢ MOPCKHM €:K0M

Unepeouernmor. Mopckoli €xx — 3 IIIT., CHAreTTH U3 MIISHUIBI TBEPAbIX COpTOB — 80 T, pBIOHBIN OY-
160H — 70 1, 6enoe cyxoe BUHO — 50 T, OTMBKOBOE Macio — 15 T, meTpyIiKka — OJ1H My4OK, 3eJIeHBII
0a3MIMK — OJIMH ITy4YOK, YeCHOK — 2 3y0UMKa, TOCKAHCKOE OTMBKOBOE MACJIO IEPBOTO OTYKUMA, COJIb, TIEpELl.

s nocmamenma uz mopckoti conu: KpyrnHas Mopckas coib — 100 1, Bona — 15 1, HeMOJOThIH
KOpHaHJIp.

Cnocob npucomosnenus.

JenukarecHoe, HO MPOCTOE B UCIIOTHEHNUHU OJr070. J{71s1 ero yKpalueHusi HaM OHaA00UTCs mocTa-
MEHT U3 MOpCcKoii conu. CMemaiiTe coslb ¢ KOpHaHIpoM U Bojoi. CMech BblIeiTe B HEOOMBLIYIO KPyT-
nyro Gopmy U octaBbTe Ha 10 MUHYT B yXOBOM HIKady.

WHrpeaneHTs! s 3alpaBKy CriareTTd. Melko nmopyourte neTpyuky u 0asunuk. Pasnemnaiite Mmop-
ckux exxeil. Ha HeGobIyIo TapenKy BeIICHTE COK U JIOKKOH BeITamnTe UKpY. COXpaHUTE MaHIUPh OJl-
HOTO €Xa, OH OHAA00UTCS AJIsl IeKOpa TOTOBOTO OJroaa.

CnareTTu BapuTCs B TIOJICOJICHHOM BOJIEe B TeUueHUE 9 MUHYT. 3a 3TO BPEMS Pa3orpeTe CKOBOPOAY
u oOXkapbTe B OJIMBKOBOM Maciie LelIbHbIe 3yOUrKH YecHoKa. Korma Maciio mponuTaeTcsi Y4eCHOYHBIM
apoMaToM (a 3TO CIy4yuTcs uepe3 4—5 MUHYT), 3yOunKy BeITamuTe. Ternepb Ha CKOBOPOAKY IOMECTHUTE
HECKOJIBKO cTeOield MeTpyKky u 6asunuka. Yepes napy MUHYT MOCIIEI0BAaTEIbHO BBUICHTE HA CKOBO-
POIKyY cyxoe Oesioe BUHO U PhIOHBINM OyJIbOH. Yianute cTeOmu.

CriareTTH OTKMHBTE Ha TypIIjiar U IepesioKUTe Ha CKOBOPoAKY. HeoOxonmumo 1oBecT ux 10 crerne-
HU TOTOBHOCTH — Ha 3TO YHAET 3 MUHYTHI.

JloGaBbTe UKPYy MOPCKHX €KEH K CIIareTTH U MepEeMEIINBaNTe MMOJIMUHYTHI, HE CHUMasl ¢ OTHS. BbI-
CBITIBTE PyOseHyIo 3eneHb. Ha Oosbiioe 011010 MOMECTHTE COISIHON MOCTAMEHT C MOPCKUM €3KOM,
YKpallIeHHBIM BETOYKOM 0a3MIINKa, a PSJIOM aKKypaTHO BBUIOXKHTE FOTOBYIO nacty. [lockimbre criaret-
TH YEPHBIM MEPIEM U COPBI3HUTE OJMBKOBBIM MAaciiOM MEPBOTO OTKUMA.

7K1os1beH U3 MOPCKOIO exa

Hnepeouenmor. Mopckoit ex (mo 75 r) — 3 mwr., kpecc-canat — | BeTo4Ka, pakoBbIE MICHKH —
20 1, myk-1apiaotr — 1 JykoBuIla, 0a3UIUK U MATa — 1O | BETOYKE, Macjo OJIMBKOBOE — | cTOMOBas
JIOKKa, CpeAHui momuaop — 1 mrt.

s coyca: cOk MOPCKHX €XKeH, Macio CIMBOYHOE, 0e10e BUHO — 3 CTOJIOBBIX JIOKKH, COK JIaliMa —
1 yaiiHas 10XKKa, SUYHBIE XKEITKHU, COJIb, YEPHBIH Mepell.

Cnocob npueomosnenusi. MOPCKOTO €Xa OTKPBITh IIUIIIAMHU U OTACIUTh UKPY. CIHUTH COK B OT/EIb-
Hy0 nocyy. Exxa npoMeite 1 00cymmTh. [loMumop Hape3aTs MenkuMu KyOukamu. PakoBeie 1Ky 1 JTyK-
mapiiot mopyouTs. basuwnuk u MaTy nopesars. Ha packaieHHON CKOBOpO/IE B OJIMBKOBOM Maciie 00xa-
PUTB JIyK-IIIAPIIOT, UKPY €XKa, TIOMUIO0PEI, paKOBbIe MIeHKH. J{00aBUTH 3e5ieHbh U 00KapUBaTh 2—3 MUHYTHIL.
[Hoconuts, monepunth. B maHupe exa MoJoKUTh Kpecc-caiar U NOIyYeHHYI0 cMech. [lomuTh coycom.

s coyca: PacTonuTh CIIMBOYHOE MAciio, HA BOJSTHOWM OaHe B3OWTH KEJITKH, JOOABUTh COK €XKEH 1
B30MBaTh, MIOKa 00bEM HE yBEIMYUTCS BJIBOE. [|00aBUTh BUHO M TOHKOH CTpyed BIIMBaTh CIMBOYHOE
MacJo 1o 3arycreHusi. J1o0aBuTh COK naiimMa, COJb, IEPeIl H OCTABUThH B TEIIOM MECTE.
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Mopckue exu (papuimpoBaHHble (rpedeckoe 011010, ocTpoB Crnenec)

Unepeduenmol. 14 oUMILIEHHBIX ©XKeH, 2 Yaliku puca, | MeJIKOHape3aHHas JIYKOBHIIA, | JaIika pac-
TUTEJIBHOTO Macya, eTpyIIKa U3MeJIbueHHas, 3 CIebIX TOMUA0PA, COJIb, epell.

Cnoco6 npucomosaenus. OCTpbIM HOXKOM OYHCTHTH CKOPIYIY €Keil U TepeTh UX O YHCTHIA Ka-
MeHb. TiareibHO HOMBITB WX, HE TOrpykasi B BOAY. OTKPBITh CKOPITYITy CO CTOPOHBI 3yOOB, BEUTUB OTTY/IA
MOPCKYIO BOAY, KOTOPYIO HEOOXOANMO COXpaHUTh. OUHCTHUTD OT MECKa U COIEPIKUMOE CKOPITYIIbI OCTa-
BUTb BHYTPH, OTACIHUB €r0 OT cTeHOK. OOXapuTh JIyK B Maciie, J00aBUTh NETPYLIKY, COJIb, IepeLl, pa3-
MATYCHHBIC TOMHUIOPHI, 3aTEM MOJIOKUTE pruc. OCTAaBUTH TYIIUTHCS. 3aT€M HAUUMHUTH IPUTOTOBICHHOMN
CMECBIO €KeH, BBUIOKUTh HX B HIMPOKYIO M TIyOOKYyI0 KacTpronto. COXpaHEHHYI0 MOPCKYIO BOAY BbI-
JUTH B KaCTPIOJIO C HAYMHEHHBIMH €XKaMH, 100aBUTh €Ille HEMHOTO BOJbl M PACTUTEIBHOTO Maca.
3aKpBITh TAPEIKOW U OCTABUTH TYIIUTHCS Ha ci1aboM orae 30 MuH.

ITacTta U3 MKPBI MOPCKOIO €kKa

Unepeouenmur. 130 T cnabocoseHoM HKpbl MOPCKOTO exa, 100 T cIMBOYHOTO Maciia, 2 BapeHBIX sHIIa,
IIpY JKeJIaHUU — | MalileHbKasi TOJIOBKa JIyKa.

Cnocob npucomosnenus. IKpy MOPCKOTO €Ka MHTEHCUBHO U3MENBIUTh MUKcepoM. CIMBOYHOE
MacJj0 JIOBECTH JI0 KOMHATHOW TEMIIEPaTyphl. Y SHIl OTICIUTH OCIKU OT KEITKOB. MUKCEpOM B30OUTH
MAcJIO C )KEJITKaMH B TIBIIITHYIO [IEHY, TOJIOKHUTh UKPY M CHOBA B30UTh. bellku HaTepeTh Ha cpeiHel Tepke
U CMENIaTh C UKOPHBIM MaciioM. [Ipu sxernaHuu st OCTPOTHI MOXKHO JI0OABUTh OYE€Hb MEJIKO TIOPE3aH-
HBIH JIyK (TEpeTh HA TEPKE HEIIb3s).

[Ipu momave HaMa3bIBaTh HA JJOMTHKH XJieOa MU KpeKephl. Tak e 3Ty MacTy MOXKHO 110/1aBaTh Ha
KpY’KOUYKax OTYPIIOB HJIK IIOMUJIOPOB, WIIH 3aIIOJIHUTD €10 MTOJIOBUHKH BAPEHBIX SIULL LU ABOKAIO.

CoJieHasi HKpa MOPCKOI'0 €:Ka /JJisl 10JIrOBPeMEeHHOr0 XpaHeHus

IIpoMbITy10 HKPY CONSIT B CUTE WJIM JypLLUIAre CyXOu COIbI0 MEJIKOTO IMOoMoJa (MIPUYEM COMb TOJIK-
Ha COIPHUKACAThCS C MKPOU TOJBKO 4epe3 0si3b miu Mapiiro). [IpomomkutenbHOCTh mocona — 10—14
yacoB npu temmneparype 4-5 °C. U3 coneHoi UKpbI yIansioT U30BITOK Ty3JIyKa, [IOCIIe Yero nepeKia-
JIBIBAFOT B TIOCY/Ty HEOOJBIIIMMHU MTOPIUSIMH M XOPOIIIO EPEMEIIMBAIOT ¢ HIIEBbIM cripToM (10-15% k
Becy uKphl). Mkpa co3peBaeT B TeucHue 2—2,5 Mecsues npu temmeparype 2—4 °C.

PrioHoe OankeTHOE 0J11010 (Ha 8 mopumii)

Ha nopyuio: noxeuka c pynerom u3 nedenu tpecku 1/¢ — 160 1, pysner ¢ ooramu 1/ — 150 1, Tabnetka
13 MOpcKoit cosnt 1/dp — 50 1, Mopckoii ex 1/ — 1 T, 3amexanka ¢ pu3oTro 1/ — 130 1, pyJeTHKH u3 Jiyka-
niopest 1/p — 70 1, per6a-moHax 1/¢p — 100 1, myk-nopeid skapenslit 1/¢ — 75 T, coyc U3 IaMIMHBOHOB T1/(h —
36 1, MuaMsI-KuBH OTBapHasi — 17 T, TpyOoUKa 3 Tecta ciprHr-poiut /¢y — 50 1, ykporm — 1 BeTouka.

Josceuka c pynemom u3 nevenu mpecku n/¢p 8 wimyx (na 1250 2): moactaBka U3 TyJIUITHOTO TECTa
/¢ — 8 wT., pyneT u3 neyenu Tpecku 1/¢p — 700 1, TBopoxHbIi 1/ — 500 1, meper pozoBsii — 10 T,
KapamenbHasa gekopauus /g — 10 1, myk-cubyner — 30 .

Iloocmaexa uz mynunnozo mecma n/¢ (8 wmyx no 10 2): tynunnoe tecto — 200 1, pyner u3
niedern Tpecku 1/ (Ha 700 1), meuens Tpecku — 1000 1, Boga — 1000 1, conmp — 400 1.

Teopootcnwuii n/gp (na 550 2): TBopor — 200 1, cniusku 35% — 250 1, conb — 10 1, mepery — 5 T, ChIp
«®eray — 100 1.

Kapamenvnasn oexopayusn n/¢p (na 287 2): caxap — 250 r, mmokoza — 250 1, ykcyc
Oanp3zamuueckuii — 70 1, coyc «Tabacko» — 3 1.

Pynem c osowamu n/ep (8 wmyx no 150 ¢): kaprodens — 500 r, macno cnuBoynoe — 200 1, Maciio
pacturensHoe — 100 1, mykknaun — 150 1, 6aknaxan — 150 1, mepen 6onrapckuii — 150 1, comp —
10 BKYCY, Iepel] — 10 BKycy, Bogopocian Hopu — 4 1, nepent po3oBelil ropomikoM — 20 I, KyHXYT
yepHbIii — 50 .

Tabnemxa uz mopckou conu n/¢p (8 wmyx no 50 2): conb Mopckast kpynnast — 700 1, siino
(6emox) — 4 .

Mopckue excu n/¢ (na 8 wimyx): MOpCKUe exu — § MWT., BUHO Oestoe — 500 mu1.

3anekanka c¢ puzsommo n/¢p (na 1030 2): puzorro 1n/¢p — 500 1, mope u3 Mapaxyiiu /¢ — 130 1,
HKpa Mopckoro exxka — 250 1, coyc cnuBo4HO-ropunuHbIid /p — 150 1.

Puzommo n/¢h (na 500 2): puc — 150 1, Jawmm (peiOusbiii Oynson) — 20 1, BuHO 6enoe — 100 1, myk
pemuateiii — 100 1, macno onukoBoe — 100 .
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ITwope u3 mapaxyiiu n/¢ (na 130 2): mapakyiis — 4 1r.

Coyc cnusouno-zopuuunstii n/¢) (na 100 2): ropuunna qwxonckas — 30 r, cnuBku 33% — 10 1, cok
JUMOHHBIN — 50 1, siiio (OkenToK) — 2 T

Pynemuxu uz nyka-nopes n/¢p (na 1025 2): xaprodpens — 1000 r, macyio cimuBouynoe — 150 r,
cems anuca — 30 1, myk pergarsiii — 250 1, macno pactutensHoe — 100 1, yecHok — 15 1, ykponm —
100 1, myk-mopeit — 400 1, cob — 10 BKYCY.

Texnosorusi npuroToBjaeHuss U 0popmMiieHUs1 PLIGHOT0 GAHKETHOTOo O,K071a

Ha Tapenky BBIJIOKHTB JI0XKEUKY C PYJIETOM U3 IEYESHHU TPECKH. PA10M MOMECTHTH PYJIET C OBOLIAMHU
/¢, TabNeTKy U3 MOPCKOH COJIH, Ha HEe — MOPCKOT0 €ka I1/() U CBEepXy — 3aleKaHKy ¢ pu30oTTo. Psagom
MIOMECTUTb PYJICTHKH U3 JyKa-niopest. Ha HuX — noiBapeHHy10 pplOy-MOHaX, *KapeHblit JTyK-nopeil. [lonmuts
COYCOM M3 LIAaMIIMHBOHOB M CBEPXY MOMECTUTh MUAMIO. Bitono nexopupoBaTh TpyOOUKOH U3 TecTa
CHPHUHT-POIIT 1 YKporioM. JIokeuka ¢ pyeToM U3 neueHu Tpecku 1/¢. Ha moacraBKy U3 TyJTUIHOTO TecTa
BBUTOKHUTH PyJeT U3 neyeHu. CBepXy U3 KOHAUTEPCKOTO MEIIKa OTCAAUTh TBOPOKHBIN MoyhadpuKarT.
[Tockimate po3oBeIM nepueM. Crenats elie OJUH CJIOH. YKpacHTh KapaMellbHOU IeKOpalfeld H JIyKOM-
CUOYJIETOM.

Iloocmaska u3 mynunnozo mecma n/gp. Beineusb 13 TyJIUITHOTO TeCTa MOACTABKH B BUJE JIOKEK.

Pynem u3 neuenu mpecku n/gh. IledeHb OUMCTUTD OT KK ¥ TNICHOK M TIOMECTHTH B COJICBOM pacTBOp
(Boga+comnb). [TpoMbITh, 3aBEpHYTH PYJIETOM B MUILEBYIO TICHKY, 00CpHYTH (OJIBIO U OTBAPHUTH 10
rotoBHOCTU. OCTYIUTh U Hape3aTh Ha § yacTel.

Teoposcuwiit n/gp. TBOPOT MOCONUTH, 100aBUTH CIUBKH, ChIp «DeTay, nepeu. [lepememats u
MOMECTHTb CMECh B KOHJUTEPCKUI MEIIOK.

Kapamenvnas oexopayus n/gh. 113 caxapa, T1r0K03b1, 0aIb3aMHUECKOTO YKCyca 1 coyca « Tabackoy
cIenarb KapaMmelb.

Pynem ¢ osowamu n/¢p. OtBaputh KapTOodeip, CAIaTh KapTOPEIbHOE MIOPE ¢ J00aBICHUEM
cnrBoYHOro Macia. Ha ckoBopone 00kapuTh Ha pacTUTEIHLHOM Macie Hape3aHHbIE COIOMKOHN ITyKKH-
HH, OaKJIa)KaHbl U OOJITAPCKUI repelt ¢ Jo0aBIeHneM coliy, repia. Ha IHHOBKY BBIIIOXKUTH KapTodensHoe
mIope, HaKphITh ero JuctoM «Hopu». Ha «Hopu» BeIIIOKHUTE 00kapeHHBIE OBOILIU U 3aBEPHYTH PYJIET.
[TockimaTte ero po30BBIM HepLeM, KYH)KYTOM U pa3pe3aTb Ha 8 4acTeil.

Tabnemka uz mopckoii coau n/gh. I3 MOpckoii coiv U IMYHOTO O€NKa clieNiaTh 3arOTOBKHU &
TabyieTok. BeinekaTtes B IyXoBKe B TeueHUE 5 MUHYT nipu Temneparype 200 °C.

Mopckue excu n/gh. VI3Bneub UKpy MOpCKUX exkell. OTBapUTh B BUHE.

3anekanka ¢ puzommo n/gh. BeU10XKUTH PU30TTO B COYCHHK, CBEpPXY — MIOpE U3 Mapakyiu,
3aTeM — MKpPY MOPCKOTO €Xa. 3aJuTh BCE CIMBOYHO-TOPUYNYHBIM COYCOM M 3alleKaTh B [yXOBKE MPHU
temneparype 180 °C B TeyeHne 3 MUHYT.

Puzommo n/gh. Ha ckoBopoze Ha 0JIMBKOBOM MacJje 00KapuTh MEJIKO Hape3aHHBIH JIyK, 3aTEM PUC.
3anuTh BUHOM U BbIapuTh. Jl00aBUThH OYJIbOH 1 NIepeMelIaTh.

ITwope u3 mapaxyitu n/¢p. 13 nnogoB Mapakyiiu ¢ MOMOILBIO JIOKKHU CAENaTh MIOpE.

Coyc chusouno-zopuuunulii n/gh. InrpeiueHTs CMEIaTh ¢ MOMOLIBIO BEHUUKA.

Pynemuxu u3 nyka-nopes n/gh. OtBapuTh KapTo(heib B MOJACOJICHHOU BOJIE, Pa3MsITh €T0, T00aBHTh
CIIMBOYHOE MAacyio, CeMs aHHCa, KAPEHHBIM Ha PACTUTEIHLHOM Macie pernyaThlil IyK, pyOJeHble YeCHOK
u ykporl. Cmech 3aKpyTUTh B 3apaHee OTBapeHHbIH JYK-1IOpei B BUae TPyOOUeK.

Kapenwtit 1yk-nopeit n/¢gh. Jlyk-nopeii Hape3aTh COJOMKOH, 00KapuUTh Ha CIIMBOYHOM Maclie U
100aBUTh MOMHUIOPBI KOHKacce, O6exoe BuHO, caxap. llepememars.

Coyc u3 wamnunbonog n/gp. 1llaMruaE0HBI 00XKapUTH HA pacTUTENLHOM Macie. Jlo0aBuTh Oenoe
BUHO, PBIOHBII OyJIbOH M TPOOUTH B OnieHaepe. lo6aBuTh OyIbOH OT MU, CIMBKH M IPOTEPETH Yepe3
CHTO.

Povroa-monax n/gp. PriOy 3a4nCcTUTH, HAPE3aTh B BHJIE IATAYKOB 00KAPUTh HAa pACTUTEIILHOM Maciie
Y TIOJIBAPUTH B OEJIOM BUHE B TCUECHUE 5 MUHYT.

Tpybouxka uz mecma cnpunz-ponn n/gp. 113 recta cupuHr-posul Belliedb 8 TpyOoUeK.
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MOPCKUE EXU
CEMEMCTBA STRONGYLOCENTROTIDAE
MOPEU POCCHUU

IBETHAS BKJIAAKA



[{BeTHas BKJIaKa

Puc. 1. Strongylocentrotus droebachiensis Puc. 2. Strongylocentrotus pallidus

Puc. 3. Strongylocentrotus polyacanthus Puc. 4. Strongylocentrotus intermedius

Puc. 5. Mesocentrotus nudus Puc. 6. Pseudocentrotus depressus



A.T". Baxun, B.I". CrenanoB Mopckue exu cemeiictBa Strongylocentrotidae mopeii Poccuu

Puc. 7. AyTaKonorudeckue XapakKTepucTuky BUnoB. 1 — Strongylocentrotus droebachiensis, 2 — S. pallidus, 3 —
S. polyacanthus, 4 — S. intermdius, 5 — M. nudus. Ocu: A — Temneparypa JieTHero nporpesa, °C; b — crenens
npuboitHocTy, 6amel, B — riryouna, m; [ — snadgrunocts Buga (1 — creHosnduuHbi; 2 — MeHee aBpudapuy-
HBI; 3 — sBprdnaduyaHeii); J{ — yposuu 6apbepubix conerocte (11— 16-20%o, 111 — 26-30%o). Kpachas 3anus-
Ka — yacTasi BCTPEYaeMOCTh; JKeJITast 3aJIMBKa — pPeiKasi BCTPEYaeMOCTh; CHHSIS 3aJIMBKa — BCTPEYaEMOCTh 110
JIUTEPATYPHBIM TAHHBIM

Puc. 8. TunuunsIii cioco6 yKIaaku HKPbl MOPCKUX €Kl Ha AePEBSIHHBIC TOTKH JIJIsI ONTOBON MTPOIAXKH



IIBeTHas BKiIaKa

Puc. 10. I'pagauust UKpbl MOPCKUX €3KEH 1O LIBETY
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e

Puc. 11. Strongylocentrotus pallidus Puc. 12. Strongylocentrotus polyacanthus
(doto Jmpxa Illopueca (Dirk Schories)) (boro [lupka Mlopueca (Dirk Schories))

—— ey gy 5

Puc. 14. Strongylocentrotus polyacanthus (doto
(poto H.IT. Canamsin) Hupka Cuopueca (Dirk Schories))

A " ° _ Y !
Puc. 15. Strongylocentrotus polyacanthus Puc. 16. Strongylocentrotus polyacanthus
(poro H.IT. Canamsin) MUTAIOIIUKCS JTaMUHApHen

(poro H.IT. Canamsin)



IIBeTHas Bkiaaka

s, B

Puc. 17. Strongylocentrotus polyacanthus nuraromuiicst tamuHapueii (poto H.IT. Canamsia)

AN

/"i:

Puc. 18. Strongylocentrotus polyacanthus (poro dupka Cuopueca (Dirk Schories))



