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OBIIAA XAPAKTEPHCTHKA PABOThBI

AxryanbHocth paborbl OOpacTaHHe HCKYCCTBEHHBIX CyGCTpaTOB yallle BCEro pac-
CMATPHBAETCA KaK HEXKCNATEBHBIN [0GOUHAI pe3ynsTaT NeATENLHOCTH YENOBeKa B BOA-
HOH cpene H riata 3a ee ocBoeHHe. HcceioBanus o6pacTanus HaYaIHCh C CyJ0B H THAPO-
TOXHHYECKHX COOpYXeHHH. 11 HUX M3yYyeHH 3aKOHOMEPHOCTH (opMHUpoBaHKa coobuiecT-
Ba, pa3paboTaHn H onpoGoBaHK Mephl GOPBOBI, BRITYCKAKOTCA aHTHOGpAcTaTENbHEIE MO-
KPBITHA ¥ MATEpHAME. Y HAC B CTPAHE 3TO HAMpABNECHHE CBA3aHO ¢ uMeHamMH M.A. donro-
nonsckoit (1954, 1959), I''.b. 3esunoit (1972, 1996), B.[1. Bpatiko (1974, 1985), E.IL. Typ-
naeso#t (1967, 1972, 1987), U.H. Conaarosoif (1985, 1992), O.I'. Peannyenxo (1976), E.A.
Luxou-JlykauuHo#t (1976), I'.I'. Huxonaesoft (1978), B.B. Owypkosa (1985), U.H. Unsuna
(1986, 1993) u apyrux uccaehosareneH.

Coobmtectsa ofpactayns cy6cTpaToB, HCHONB3YEMBIX B MApHKYRbType, B Haue#
cTpaHe usyyany Ha Benom mope (Kynun, 1995; Makcumosuy, Mopososa, 1999; Xanamas,
1998, 2001a, 6) u B [Ipumopse (3paruxues, KozpMmenko, 1995, 3ssarunues u ap., 1995;
Macnenunkos, 1997). Pasputie MapuKynbTYpH MOJIIOCKOB Ha JepHoM Mope compoBox-
Janock MHOTOCTOPOHHHM H3ydyeHweM OOBEKTOB M WX NpPOAYKLUHOHHBIX XAPAKTEPHCTHK
(W teipkuna ¥ ap., 1987, Heaxos, 1989), 0CHOB NpoRyKTHBHOCTH BMELIAIOUNX AaKBATOPKH
(Eneuxu#t u ap., 1991; Canoxnukos, 1992), onenko#f BAMAHHA X03HUCTB Ha €CTECTBEHHBIE
6uouenosn (Ilepenanos, Cepruena, 1989; Cenudena, 1989; Canrixosa, 1995), coBepiueH-
CTBOBaHHEM BHIpOCTHHIX KoHcTpykumit (Kysneuos, Kpioukos, 1986; 3arpanuunsift 1988;
Pasymees, Jlepxunckas, 1989). IIpn sTom sccnenosanus coobmects ofpacTaHHs HEMHO-
FOYHC/EHHB H COCPEIOTOYEHH B ceBepo-3ananHol uacTH mops H B Kpuimy (TopbeHko u
Ap., 1987; I'punuos, 2005). Mexay Tem akTyalbHOCTb TAKOTO poAa paboT 1 poccuickoi
YACTH YEPHOMOPCKOTO NOGEPEXKBA ONMPEAEASETCA HOBBIM MOABEMOM HHTEPECa K MapHUKYITb-
Type B UepHOM Mope, a Taloke OCO3HAHHEM TOTO, YTO CNocobnl ynpasieHus ofpacTaHueM —
OIMH M3 3/1eMEHTOB 3¢ deKkTHBHON paGoTel X03alicTBa MAPHKYABRTYPH. DTO 06YCNOBNEHO
TeM, 4TO ¢ o6pacTaHueM CBA3aHbI TakHe NPoGieMbl, KaK CHHXXEHHE CKOPOCTH POCTa 06bek-
toB KynsTusuposaHua (Hidu et al., 1981), nx moBpexcieHHe XMIIHHKAMH H CBEPAALIHMH
opranusMamu (Arakawa, 1980), orpasnenue metabonutamu (Beaz et al., 2005). OGpacra-
HHe Taloke NOBRIIAET 3KCIUTYaTAMOHHBIE M KanuransHele 3atpatel (Campbell and Kelly,
2002). MccnenoBaHus NOCAEAHMX JIET IT0KA3aNH, YTO METOMB CHIDKEHHs ofpacraHmsi, pa3-

paboTaHHsie IS CYAOB H THAPOCOOPYXEHHMH, 1A LiencH akBaKkynsTypH ManospdeKTuBHI,
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NOCKONBKY OHM HE YYHMTHIBAIOT MPUPOABI OTHOLICHHH «obpacTaHue — KynbTHBHPYEMBIR
sua» (McCloy and De Nys, 2000; Lane and Willemsen, 2004). IToatoMy nonck 6e3omac-
HBIX IS BHEWHEH Cpelbl METOJOB KOHTPOJIS, OCHOBAHHBIX Ha H3YY€HHH MEXBHIOBRIX OT-
HOLIEHHK} M HampaBJEHHBIX HE Ha MojaBiienHe Bcero coolluecTBa, a Ha co3fanue Gnaro-
MIPUATHOTO peXKUMa JUIS BRIPAIMBAEMOrO BH/IA, PEACTABIAETCA OYEHb NePCeKTHBHEIM.

B 3To#t cBa3M uens paGoTH GpUIa chopMynHpoBaHa cleAyrOWNM 06pa3oM: BEIABHTE
3aKOHOMEPHOCTH pa3BUTHA coobuiecTBa 06pacTaHus Ha pa3sHBIX TUNAax BBIPOCTHBIX CY6-
CTPATOB B TEYEHHE LIMK/A BhIpAllHBAHHA CpeaAH3eMHOMOpCkoi MUANH M. galloprovincialis
1 Ha 3TOi OCHOBE ONTHMH3HWPOBAThE GHOTEXHUKY €€ KyJIbTHBHPOBAHMA B BOCTOYHOH 4acTn
YepHoro Mops.

Jlna pocTxenus 3Toit ueny GbiNA MOCTAaBIEHBI CEAYIOLIHE 3aayM:

® OLEHHTL NPOAYKLHOHHEIE XapaKTEPUCTHKK (TEMN poCTa, YHCNEHHOCTs W GHoMaccy)
KyAbTHBHPYEMOTO BH/Ia Ha PAIHBIX THIAX BBIPOCTHHIX Cy6CTpaToB;

® OnpenenuTh BUIOBOM COCTaB, YHCIEHHOCTE, GHOMACCY H HX CE30HIbIE H3MEHEHUs B MO-
ceneHHax 6ecno3BOHOYHEBIX, YHacTBYIOIMX B HOPMHPOBAHHH 06pacTaHHA BRIPOCTHEIX Cy6-
CTpaToB;

¢ CPABHMTH NPOCTPAHCTBEHHYIO M (YHKUMOHANBHYIO CTPYKTYpy coobmectsa Gecriosso-
HOUHBIX-06pacTaTtesneif u ocoberHocTH ee popMupoBaHHS;

® Ha OCHOBE KOMIUIEKCHOIO H3Y4eHHd NPOAYKUHOHHBIX XapaKTePHCTHK 0ObeKTa Ky bTHBH-
posanus K coobiecTBa 06pacTaHHA ONTHMH3IHPOBATh TEXHONOTHIO KYNbTHBHPOBAHHA MH-

JMH Ha BOCTOYHOM noGepexwbe Yeproro Mops.

IIono»cenml, BLIHOCHMbIE HA 3aUIHTY. Brixon NPORYKIIHH C HCKYCCTBEHHBIX

CyﬁCTpaTOB, HCNONB3YEMBIX B MAapHKYNBTYpE, onpeaenerca KakK CBOlicTBaMM
KyNbTHBHpYeMOro o6BekTa, Tak i ero B3auMofeHicTBHEM C APYFHMH BHAAaMH B CO001IeCTBE
obpacranus Ha 5THX cyGcrpartax.

Pa3BuTHE OCHOBHHIX TPO(PHUUECKHX TPYNMHPOBOK GECHO3BOHOYHBIX HAa MHOHMHUHEIX
KONIEKTOpax 06yCOBIEHO XapaKTEPOM HX MHKPOGHOTONHYECKOrO pacnpeneneHHs.

Hayanan wHoBusna, Bnepssic mna BocroyHo#t uyactH YepHoro mops mnpoBeneH
KOMMAEKCHBIA aHanu3a NPOAYKUHOHHBIX XapaKTEPHCTHK o6bekTa MapHKYNAbTYPhl H
coobuecTra CONYTCTBYIOIIHX BHAOB H YCTaHOBJIEH XapakKTeép HX B3aWMOBJIHUAHHA.
Belgsnensl CTafiMH B pa3BuUTHH coobluecTsa oGpac‘raHHx MHAMKHBIX KOMIEKTOPOB B

ARaHHOM paﬁOHC H TI0Ka3aHOo, YTO NEpHOABl NMEPECTPOEK B COCTaBe coobuiecTBa ABAAIOTCA
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KKPHUTHYECKMMH CTaJMAMHM» LUMKIa BHIpallMBaHMA Muauu. OnpefeneHa vepapxuyeckas
CTpykTypa coobliecTBa o6pacTaHMA Ha KOJNJEKTOpaX pasHBIX THMIIOB W TOKAa3aHO, YTO
CXOJCTBO PaHTOBHIX NPOo(dHIEH B Hauale LMK BEIPAIMBAHHA MUIWM OTPAXAaeT CE30HHbIE
npoueccel, a B KoHUe o0ycnoBnieHo QOpPMHUPOBaHHEM 3pelioro cooliecTBa ¢
JIOMMHHPOBAHHEM MHJIHH.

IlpakTHyeckoe 3aueHHe. Ha 0OCHOBE KOMIUIEKCHOIO M3y4EHHA MPOAYKLMOHHBIX Xa-
PaKTEPUCTHK KY/IbTHBHPYEMOro BHAA M cooblnecTBa oOpacTaHuA NaHh! peKOMEHAAUMH 110
ONTTUMH3aLMH OHOTEXHHKM BEIPAINMBAHHA MHIMHM B BOCTOYHOH yacTH UepHOro Mops: BhI-
6paHbl HauGonee MOAXONSAIINE THITEl BHIPOCTHBIX CYGCTPaTOB UlS MONHOLKMKIOBOTO BhIpa-
WYBaHHA MHIMU U PacCa/IKH CETONIETOK, YTOYHEHBI CPOKH PEryIHPOBAHHUA ILTIABYJECTH MH-
IUHHBIX HOCHTENEH, onpeaesieHbl ONTUMaNbHBIE CPOKH cbopa yposkas, 060oCHOBaHa Liene-
c006pa3HOCTh MPOLIEAYPhl Paccajlki CETONIETOK MUAHIA H OTIpeieNieHbl €€ CPOKH.

AnpoGauns pa6orel. MaTepuanh auccepTaluHoHHON paboThl GEUTH MpPEACTaBIECHB! HA
MEeXIyHapoaHbIX KoHopepeHuuax: “Aquaculture Europe” (Bapcenona, 2004; Tponxeim,
2005), “World Aquaculture” (bamu, 2005; ®nopenuus, 2006), «II MexayHapoaHad Hay4d-
HO-TIpaKTHYecKas koHpepeHLHs «Mopckye MpHOPEKHBIE 3KOCHCTEMEI: BOAOPOCTH, Gecro-
3BOHOYHBIE H MPOAYKTH! HX MepepaboTku» (ApxaHrensck, 2005), «[Tosbienune 3¢ dexThs-
HOCTH HCMOJB30BAaHHA BOAHEIX OMONOrHYecKMX pecypcoB Muposoro okeaHa» (Mockaa,
2005); Ha Bcepoccuiickoli koHpepeHuuu «Boausie 6uopecypesl Poccuu: pemenue npobieM
HX M3YYEHHS W PaLMOHAIBHOro McroaszoBaHua» (Mocksa, 2003); Ha IX Cwesne I'mapo-
6uonoruueckoro obmecrsa PAH (Tonearty, 2006); Ha otueTHbIX ceccusix BHUPO B 2004,
2005 1 2007 rr.

Hy6anxauunu, ITo Teme aucceprauuu onybaukosaso 15 pabor.

CrpykTypa H 06beM anccepTanHH. Jluccepraums usnoxkeHa Ha 157 cTp. Tekcra H
COCTOMT M3 BBENCHHSA, 5 IJ1aB, 3aKIIOUEHHS, BRIBOJOB, CIHHUCKA JMTEPATYPhl H 2 MpHIIOXkKe-
HuH, Bmogaer 18 Tabnuu u 32 pucynka. B crnucke nureparypsl 197 HauMeHoBaHMMH, M3

HHUX 38 Ha HHOCTpaHHBIX A3blkax. Cxema paboTh! npuBeneHa Ha puc. 1.



edAwiAdLo
sexdanuxdeday]

edorxarrox
uM]

"HHHREOTILrO9H KHHILaRdURH JIMHEOHI0 H EODMQ BWIXD '[ "oMd

MMHUHXJ10MQ KMITBEHWHLII()

ﬁ

40rud XITHIIRLO
drrod suHararaduQ

Ar

MOHHRHIf
HLJOHHILOHR
EXHWeHH]]

SHHe4OdMHUWOY BH XMITIOIKHIE
‘aodorxed suHorswadiQ

suLondarnxedex
XI9HHOHIIAYod11
suHaIAYadU(

3

/

HUITUN

EMHOMIOHLO
9O HIKIN]

HO£3)

nogodunmAda

XmidonudodL
suiugsed
9HILAL))

WoHHed0dMHNWOY WHITIIIIOQHEH D
edowialrod eunl sauHAATaduQ

PIHWEHHY
Y¥omQo
QMHOUEKIag

\

THE HIWIAdHEULILA)]

EMHe1dedgo 04150mQo0)




TJIABA 1. AHAJIMTHYECKHIA OB30P

B riaBe npHBelCHBl KpaTKHE CBEACHHA 00 HCTOPUH M3y4EHHS M COBPEMEHHOM CO-
CTOSHMM 3HaHMH 0 coobmecTBe oOpacTaHHd Ha pa3sfiMYHBIX CyGcTparax. [lana XapakTepH-
CTHKa COBPEMEHHBIX IOJAXOJ0B K YINpaB/eHHIO o0pacTaHHeM B MapHKynsType. [Ipoananu-
3MpOBAHBI NyG/IHKALIMH, KACAIOIMECS M3YYeHns coobilecTBa 06pacTaHUs MCKYCCTBEHHBIX
cybcTpaToB Kak 1o BOCTOYHOMY nobepexsnio, Tak M mo YepHoMy mopio B uenoM. Caenan
BBIBOJI, YTO MO COBOKYMHOCTH (paKTOPOB BOCTOYHOE Mobepexbe ABIsAETCA ONHOH U3 Haubo-
Jee MPUTOAHBIX IS MapUKYAbTYPbl MUINH YEPHOMOPCKHX akBaTopuit. [IpH 3TOM OHa Ham-
MeHee U3y4yeHa B OTHOUIEHHH BHAOBOTO COCTaBa, CE30HHON NMHAMHUKM M CYKLECCHH c000-
mecTB 00pacTaHuA BHIPOCTHBIX CyOcTpaToB. O630p NHTEpaTYpHBIX HCTOUHHKOB CBUACTE/b-
CTBYET O TOM, YTO MHOTHE BOIPOCH MapHKYJBbTYPbl MOJLUTIOCKOB B YepHOM Mope, CBA3aH-
HBIE ¢ H3y4eHHeM cooblecTBa o6pacTaHus M MpeAcTaB/IsomWHe Gonbluoi MpakTHYECKUH U
Hay4HBIH HHTEPEC, M3YYEHBI HEJOCTATOYHO MIIM He 3aTParuBajlich COBCEM.

I'JIABA 2. MATEPHAJ H METOJBI HCCJEAOBAHUN

Jucceprauuns apasercs o6oblieHneM pe3yabTaTOB HCCIEIO0BaHHM, BBRIMOJHEHHBIX B
paMmkax mwiaHoBbix pabor BHHUPO B 2003-2007 rr. (I'ockonTpaktsl 7-08/2003-2005, 7-
01/2005-2007). OtaenbHele moaxons! 6sutH paspaboTtansl paHee, B 1989-1992 rr. Bo Bpems
pa6otsl mo Jlorosopy BHUPO ¢ Anmunuctpauue# Kpachoaapckoro kpas.

Paiion BhinonHenus paGorbl. PaGora Obina Brinonnena B JlazapeBckom p-He r. Coun
KpacHomapckoro kpas Ha MOLYJIbHOM XO3SHCTBE U1 KyIbTHBHPOBaHHA MOJUTIOCKOB «Mar-
pu». Komruieke cocTouT M3 Tpex ydyactkoB rno 10 JuHeHHbIX HocuTenel Tuma long line
(Lost, Cazin, 1993), pa3MemeHHbIX Ha yaaiteHuu ot 0,6 no 1,2 kM or Gepera Han rimybuHa-
MH 0T 17 o 20 M, anuHa Hocuteneit — 70-80 M, paccTosHHe Mexay auHuAMH 20-25 M.

O0BeKTaMH HCClIeJOBARMA CIYXXIWIH KyIbTHBUPYEMBIE CPEIN3EMHOMOPCKHE MHAMH,
6ecrio3BOHOUHEIE OBpPACTaHUA BHIPOCTHHIX CYGCTPAaTOB, MX IUIAHKTOHHBIE JTHYHHKH, G€H-
TOCHBle GEecrio3BOHOUHbIE NPUIIEralolledl aKBaTOPHH, a TakKe BBIPOCTHBIE CYOCTpaThI (KOM-
JIEKTOPBI) /11 BEIPALIMBAHUSA MUAHHA.

MeToas! HcceaoBaHH#. [Tpo6hl 300M1aHKTOHa OTOHpATH [UTAHKTOHHOH ceThio JDke-
JH C IMaMEeTPOM BXOIHOTO oTBepcTHA 31 cM U sueeit 56 MkM B cioe 10-0 M 1 pukcHpoBanu
2%-HBIM pacTBOpPOM ¢opMansaeriia B Mopckoif Boje. Otbop npob 6eHToca MpOBOAWIH B
Xo[e BononasHo#l creMku no meroauke BHUPO (Usyuenne skocucrtem..., 2005), kame-

panbHyto 06paboTky npo6 — no B.W. Xanuny (1969), B.A. Kyauxosoit 1 M.B. Iepenano-



By (1984) u B.K. IlluTHkoBy ¢ coaBropamu (2003). [lis npo6 oOpacraHus HCMONb30BANAch
METOJMKa, NpHMEHsAEMas JIs THAPOTEXHHIECKHX coopyXeHHit u cyno (JleGenes, MnbuH,
1992), MmoauduLMpoBaHHAA C YUETOM MPHPOALI CybcTpara, pasMepoB M paclpeleseHus op-
ranu3MoB. [1po6Grl oTOHpanH ¢ YYacTKOB KOJLUIEKTOPOB JUIHHOH He MeHee 20 cM, pacCYHTHI-
BA/M KOJIHYECTBO OPTaHM3MOB H HX GHOMACCY Ha MOTOHHEIA METP KONIEKTOpa (3K3. M~ M
™), A% KONOHHANBHEIX OPraHU3MOB M YCOHOIHMX BMECTO YHCTEHHOCTH OTMEYATH ILIO-
Waab MPOEKTHBHOIO NOKPHITHA B poLeHTaX. MeHoanu6uoRTOB He yuUTHIBATH. JXHBOTHEIX
uaeHTHGHuUKpoBank no «Onpepenuteno ¢aynsl YepHoro u A3oBckoro Mopei» (1968-
1972). IMonHei#t GHoNOrHYECKH aHaNHM3 NMPOBOAWIK I MMAWH W cKadapku (Scapharca
inaequivalvis) no «Merogam usydenus...» (1990), panausl (Rapana venosa) — no B.J.
Yyxuuny (1970). AGcomoTHni#i (P)) u oTHocuTenbHEIR (C;) THHEHHBIE MPHPOCTBI MHUAMH
L=l uC = 2, -1,)

-t 0, +1), -1)

3

BHYMCHANM MO dopMmynam: B =%= rae At=ty-t; — HHTepBal

1+,

BpEMEHU MEXAY NOCHEAYIOIMMH 3HAYEHHAMH pa3sMepoB 1, I, a 1—; = — cpenHee

apudMeTHueckoe Mexay | u 1. BecoBrie mpHpocThl BeUMCAANH aHanorwaHo (Metoas
H3yueHus..., 1990).

Ce30HB! BBUIEAUIH NO THAPONOrHYECKAM M THAPOOHONOrHYECKHM Mpu3HakaM. [
ynoGcTBa ondcanus GbUIM BBEJECHE Cleayomue 0603HAYEHHA U CE30HOB M IIEPHOJOB
sbipamuBanus: 1B, 1JI, 10 ~ BecHa, 1€TO H OCEHb MEPBOro roAa BeIpallnBaHUs MUAMH, 2B,
2]1, 20, 23 — BecHa, 71€T0, OCEHb K 3UMa BTOPOro roaa. beunu o6ciie0BaHbl TPH THIIA BHIPO-
CTHRIX CY6CTpaTOB (KOJUIEKTOPOB), KOTOPEIM IIPUCBOEHB! 0603HAYEHHA: «a» — KOJUIEKTOP H3
TPajoBOro nojotTHa (ades 40 MM, AMaMeTp HHTH 2 MM, LUMpHHA 3-4 sueH, yA. IUIOWAIb
0,16 M*M™'); «b» — KOINEKTOP M3 MONMIPONKMICHOBOrO KaHATA (IHAMETP 26 MM, OGTRHYT
Jensio ¢ sueel 6,5 MM, ya. wiomans 0,082 MZ-M"); «C» — KOJUIEKTOP H3 KalpOHOBOTO KaHa-
Ta (auaMetp 12 MM, yepe3 kaxasie 30 cM 3aBA3aHbI y31Bl, YA. iowans 0,048 MZ-M").

JUIA OleHKH BHAOBOM CTPYKTYpH B rpynnax npo6 GbUIH BHIYHCAEHB MHAEKCH! JO-
MHHHpOBaHHA CHMIICOHa, pasHooGpa3us llleHHoHa 1 BripaBHeHHOCTH [lneny (aBa nocnen-
Hux no log;) no 6uomacce (Onym, 1986). Jlna cratuctHyeckoit NpoBepkH GBUTH HCIONB30-
BaHbl HenapameTpuyeckue kputepun Kpackena-Yonnuca (H), Manna-Yutuu (U) 1 pasro-
Boi#t koppensuun CnupMeHa (rg). [Toacyer KpUTEpHEB NPOBEAEH MO AITOPUTMAaM, IIPHUBOIH-
meim E.B. Cupnopenko (2001). JIns MpHHATHA peIMeHUs O AOCTOBEPHOCTH Pa3HyMii B Kade-
CTBE KPMTHYECKOT0 MPHHHMANH YpoBeHb 3HaYHMocTH p=0,05.

6



Bcero npoananusupoBaHo 120 mpo6 3001U1aHKTOHA (COBMECTHO € BEll. HAy4H. COTP.
K® BHHPO H.A. PynakoBoif), 24 npoGs1 GeHTOCa ¢ 4 pa3pe3os, cobGpaHo u 06paGoTaHO
okos10 130 kxomudecTBeHHBIX H 150 KaueCTBEHHBIX CE30HHEIX MPOG 0GpacTaHus, IPOBEACH
MONHBIH GHonorudeckuii ananus 24 npo6 M. galloprovincialis (oxono 4000 3k3.), 14 — S.
inaequivalvis (okono 1700 3x3.), 12 — R. venosa (oxono 850 3xk3.).

I'JIABA 3. POJIb CPEAU3EMHOMOPCKOW MUJAUH MYTILUS
GALLOPROVINCIALIS B COOBIIECTBE BBIPOCTHBIX CYBCTPATOB
CpenuszeMHOMOpPCKas MHIMS MTpaeT BEAYIIYIO poib B coobmectBax GeHroca B Uep-

HOM Mope (MuTumHAsL..., 1990). B yepHOMOpckoM coobmecTBe 00pacTaHus OHAa JOMHHH-
pyer Ha craguu KiuMmakca (Bpaiiko, 1985), onqHako Ha kayecTBEHHO pa3HBIX CyGcTpaTax
CYKLIECCHSI MOXKET MPOXOAHUTSH 1o-pasHoMy (bpaiiko, 1974; Berntsson and Jonsson, 2003). B
CBSI3U C 3THM 3aJlaya HCCIEOBAHUA COCTOSUIA B BRISSCHEHWH BIIMSHHS MaTepHaia M IUIoma-
JI1 BBIPOCTHOTO CyOCTpaTa Ha MPOAYKIMOHHBIE XapaKTEPHCTHKH (YHCIEHHOCTh, GHOMacCy
M TEMII POCTa) CPeAU3EMHOMOPCKON MUIMH.

3.1. /IluHaMHKa 4YHC/JIEHHOCTH JIHYHHOK MHIHH HAa AaKBAaTOPHH Xo3siicTBa
«Marpu»

BeicTaBieHHE BEIPOCTHBIX CyOCTPaTOB HEIOCPEACTBEHHO NMEPEN OCENaHUEM JIMIHHOK
MHIMH ABNIACTCS OGIICIPHHATHIM TEXHOJOTHYECKHUM IMPHEMOM, MO3BOJIOMMM H36exkKaTh
npeobnaganus B 06pacTaHHM GBICTPOPACTYINMX OPraHM3MOB M Cpa3sy NEpeuTH K CTaauu
JoMuHHMpoBaHUs MuauH (XanamaH, 2001 6). MHOroJIeTHHMH HCCIIE€IOBAaHUAMH YCTaHOBIIE-
HO, 4T0 B YepHOM MOpe JMYMHKH MUIUH HUMEIOT HECKOJIBKO NMUKOB OGNS B IUIAHKTOHE,
N0-pa3’HOMY BBIP@KECHHBIX B pasHBIX paioHax mops (Kucenesa, 1965; LlITsipkuna, MonuHa,
1982; 3arpanuynsli u ap., 1983; OctpoymoBa u ap., 1987a, 6; Ilepenanos, 1987; Juaca-
muzze, 1987). JlaHHBIX MO BOCTOYHOH 4acTH MOps B JOCTYIHOMH JUTepaType 0OHApYXHTh
He ynanocs. B 3toif cBs3M Ha KoMmIUIekce «Marpu» B Te4eHHe S JIeT MPOBOJWIA MOHHTO-
PHMHT MEpOIUIAaHKTOHA JUIS ONPEJCNCHUS BPEMEHHM HACTYIUICHHS IHKOB OGIIHS JIMYHMHOK
MuauH. MexronoBasi JMHaMUKa YHUCJIEHHOCTH JIMYMHOK MpeJCTaBieHa Ha puc. 2. Brissie-
HO HECKOJIBKO BapHaHTOB: €IUHCTBEHHEBIH BeceHHUI muk B 2003 u 2004 rr. (MakcuMaabHas
YHCIEHHOCTH JMIHHOK 3000 1 1200 k3.-M™ COOTBETCTBEHHO), BHICOKHI BECEHHHH H Cc1a6o
BBIpaXKCHHBIN oceHHuH muk B 2006 r. (6000 u 500 3K3.-M"), HECKOIIBKO COM3MEPHMEIX Me-
KTy coboi nMUKOB B TeIutbii nepuoxn roxa B 2005 r. (500-2000 3K3.-M"), c11a60 BBIpajKeH-



HBI 3uMHe-BeceHHHit (450-700 3K3.-M’3) U oceHHuit (900 3x3.~M'3) MMUKU YUCJIEHHOCTH B

2007 roxy.
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MOXXHO NpPEaIONOKHTh, YTO Ha OOWJIME JIMIMHOK MHIMM OZHOBPEMEHHO BIHSIOT He-
CKOJIBKO (paKTOPOB: OTKPBITBIH XapakTep MoGepexbs U CI0XKHAs CHCTEMa TE€YESHHH, MHOTO-
JICTHUH TPEH/I MOBBHIMICHHS CPEIHEr00BON TeMIepaTyphl BoAbl (pHC.2), CKa3bIBaIOMMIiCA
Ha LMKJIE raMeToreHesa, Jerpafals MEJIKOBOAHBIX INOCENCHMI MUIMH Ha KaBKa3CKOM
wenbde. YCTaHOBJICHO, YTO JUI1 BOCTOYHOIO moGepexbst Hanbosee 3HAYUMBIM SBIISAETCS
BECCHHHH NMHMK YHCJICHHOCTH JIMYMHOK, B OTJIHMYME OT OCEHHETo NHUKa y I0KHOro Gepera
Kpeimva (3arpannunsiit u ap., 1983; Ilepenanos, 1987) u B ceBepo-3amagHoil 9acTH Mopsi
(Bmwxesckuii, 1986).

3.2. IlpoayKIHOHHBIE XapPAKTePHCTHKH KyJIbTHBHPYEMOro BHAA Ha Pa3sHbIX TH-
nax BbIPOCTHBIX cy0cTpPaToOB

HccnenoBanus MpOAYKUMOHHBIX BO3MOXHOCTEH pa3sHBIX THIIOB KOJUIEKTOPOB paHee
6bLTH MPOBEJEHBI B pasHBIX paioHax YepHoro mops (Bmxesckuit u ap., 1983; Ky3Henos,
KproukoB; 1986; Illteipkuna wu ap., 1987; CansixoBa, Tereraes, 1987). Opnaxo
TEXHHYECKHE CBEJEHUS 00 HCIBITAHHBIX CyOCTpaTax (MaTepHan KOJUIEKTOpa, MaTrepHal H
KOJIMYECTBO BCTABOK, Yy/eEJbHas IOBEPXHOCTB) OTphIBOYHBL. Ha BocToyHOM mMoGepexbe
CPaBHHTE/IbHBIN aHAIH3 NPOAYKTHBHOCTH Pa3HBIX KOJUIEKTOPOB paHee He MPOBOIMIIH.

B 3Toii CBA3HM MpPEACTAB/UIOCH LEI€CO00pa3HBIM YCTAHOBUTH CBA3b MEXIY MPOIYK-
LHOHHBIMH XapaKTEPHCTHKaMH BBIPAIIMBAEMOTrO BHJAa H MaTEPHANOM M KOHCTPYKIHEH BbI-
pocTHOro cybcrpara. PesynsraThl npecraBieHsl Ha rpaduke (puc. 3).

H3mepeHus IIMHBI PaKOBHHBI, TOACYET YHCICHHOCTH M OGMOMAacCHl B XOIe LMKIA
KyJIbTHBHPOBaHMS M CTaTHCTHYecKas oOpaboTKa JaHHBIX INOKa3ajlH, 4YTO B Ha4YalbHBIH
nepuon BeipamuBanus (1B) Bce o6ce1oBaHHBIE THITBI KOJJIEKTOPOB 110 3THM ITOKa3aTeNsIM

HE pas3jin4aroTcCs. OTCyTCTBHC JAOCTOBEPHBIX pasnmmﬁ B JUTMHE PaKOBHHBI COXPAHAIOCH B



TeYeHHWe BCEro LUKIA KyJIbTHBHPOBAHMA MHIMH, M K €ro KOHIly JUIMHA COCTaBWja
49,6+2,8 mm.

YuCIeHHOCTh MUIMIA Ha BCEX TPEX THIAX BHIPOCTHBIX CYOCTPaToOB B XOJ€ BHIPAIIHBa-
HHS 3KCIOHEHIMAIBHO CHIDKAETCA, HO Pa3fM4Ms B IVIOTHOCTH CTaHOBSTCS JOCTOBEPHEI C
JIeTa MEPBOro roJia M COXPAaHAIOTCA A0 KOHIA IMK/IA BHIPALMBAHHUS, COCTABIAS K OCEHM
BTOpOro rofa 72657 5Kk3.M™ Ha KOJUIEKTOpaX THIA «a», 609+24 3i3.M" Ha KoJUleKTOpax

THna «b» u 394:13 3K3.-M”' Ha KoJLTEKTOpaX THIA «C».
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nepwoa
B Oa 2b Sc¢
Puc. 3. Jlnuna pakoBuHH! (a), gucienHocTs (6), 6HoMacca (B) H 10N OcHmaBmelics MONomH (r)
MHIMM Ha TPeX THIAx KOWLIEKTOpoB. OGO3HauYeHHs: 8 — KOJUIEKTOpP M3 TPAJIOBOrO IOJIOTHE, b —
KOJUIEKTOP M3 HOJIAIPOIMICHOBOTO KaHaTa, ¢ — KOJUIEKTOp 3 KaHaTa ¢ y3namu; 1B, 1J1, 10 — Bec-
Ha, JIETO OCeHb nmepsoro roaa, 2B, 2J1, 20, 23 — BecHa, 11€T0, OCEHB, 3MMa BTOPOTO roja.

r

DT 3HaYEHHS SBJSIOTCA PE3yNbTAaTOM pa3HON IHHAMHKH M3PEKHUBAHHUS CIIaTa Ha KOJ-
JIeKTOpax, ompejeNsiomeics CTPyKTypoi IOBEPXHOCTH CyOcTpara, Ili€ I€pBOCTENEHHYIO
POJIb IJIs COXpaHEHHNs MOJIOAM HIpaeT HalIHIue U pasmep yriybnenuii (Koehl, 1982; 3arpa-
HuuHEIH, 1986; Denny, 1988; Abelson and Denny, 1997). Konnexrops! THna «c», rae pas-
Mep yriTybieHuil Be3jie, KpOMe Y370B, HE NpEBHINIACT MILTMMETpa, B okoino 70% cnara
OCHINAETCS BECHOMN M B Hayasle JieTa EPBOro rojia, ABIAIOTCS HaHMeHee IPHIOAHBIMU UL
coxpaHenHa Mojioau. Ha KosutexTopax THIIOB «a» M «by, rae pasmep yrayGnenuit goctura-
€T CaHTHMETPOB, H3PEKHBAaHHE CIaTa PacTAHYTO BO BpeMeHH. K cepenuue ocen, xoraa

JUIMHA PAKOBHHBI CEroJeToK JocTHraeT 17-20 MM M MOABIAETCA BO3MOXHOCT NIPOBECTH HX



paccaiky, Ha KOJUIEKTOpaxX THIIA «a» OCTaeTcs B cpeaHeM 27% OT MepBOHAYAIBHOIO KOJH-
yecTBa, THNa «b» — 29%, Tuna «c» — 15%.

Pasnuuus B OMoMacce MHIMH Ha TpeX THMaX KOJ/UIEKTOPOB JOCTOBEPHBI B TE€YECHHE
BCEro BpeMeHH HabII0AeHNs, 32 HCKIIIOYEHHEM BECHBI NIEPBOTO M BTOPOro rofa. Bo sropom
Cllydae 3TO MOXeT OBITh CBS3aHO C OTPHIBOM 0ojiee TSKENBIX MHAMH BO BpeMs 3MMHHX
IITOPMOB M/WJIM HECHHXPOHHBIM BECEHHHM HEPECTOM. B ILieJIoM MpoayKLHMOHHAs €MKOCTh
KOJJIEKTOPOB PacTeT B PSY: KOJJIEKTOP M3 KalpPOHOBOTO KaHaTa ¢ y3namu (6626+660 )
— KOJUIEKTOp M3 TOJHIPOIMIICHOBOrO KaHaTa ¢ oOMoTko# u3 aemn (11427+£318 r-M'l) -
KOJUIEKTOp U3 TpasnoBoii aemu (12906+516 rmh).

Takum 06pa3om, Uil IPOMBIIUIEHHBIX MHUAMHHBIX X03SHCTB BOCTOYHOTO MOOEPEXBA
UepHOro MOpS MOXHO DEKOMEHIOBaTh HCIO/NB30BaHHE KOJUIEKTOPOB THMA «@» ¢
HauGONBIIMMHU TOKA3aTENSAMM YHCICHHOCTH M GHOMAcChl MHAWM I/ TNOJTHOLMKIOBOTO
BBIpAIMBAHHUS, KOJUIEKTOPOB TUMA «b» C ONTUMAIbHOM NMHAMHMKON H3PEKHBAHUS MOJIOAH
— JUIsl paccaiki M MPOJIaXKH CErOJIETOK.

3.3. Poct MuHii B TeYeHHe IHKJIa BbIPAaMIHBAHHS

B YepHoMm Mope pocT MUAHiL B aKBaKyJIbType H3y4€H B CEBEPO-3aMagHOi 4acTH MO-
psa u Kepuenckom mponuse (Biwkesckuit, 1987; Ilteipkuna u ap., 1987, Mutwiumsl...,
1990). JTaHHBIX [0 BOCTOYHOMH 4acTH MOPA B IOCTYIHOM JIMTEpaType HalTH HE yaal0Ch.

ITo mokasaTelnsM NPUPOCTOB MOXKHO BBIJEIHTH HECKOIBKO NMEPHOJOB POCTAa MHIHIA,
NpUYEM MEPHOJBI JIMHEHHOTO M BECOBOr0 pocTa He coBnaiarT (puc. 4). Jlunelnsli poct
HMEET [Ba MaKCMMyMa — JIETOM-OCEHBIO IEPBOTr0 roja M BECHOH-IETOM BTOPOro roia,
(0,09-0,10 u 0,13-15 Mm-cy'l"l COOTBETCTBEHHO), IBA MMHUMyMa — B Hayajle H KOHIE BBI-
pamusanus (0,04-0,05 Mm-cyr'l). AOGCOMIOTHBIH BECOBOH NMPHPOCT MAKCHMAJIEH BECHOM-

JIETOM M OCeHbI0-31uMoit BToporo roza (0,09 u 0,06 ICyT ' COOTBETCTBEHHO).

() 00120 0,10
. e oo
Soes 00
a2 0.0080 !; ;l,."
.g 2] ] i"E.-,u
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* b 00020 0.2
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Puc. 4. Jluneiinsii (a) 1 BecoBo# (6) NpHpOCTH MHAMH. B CBA3M € OTCYTCTBHEM pa3NIHYHit IO
[OKa3aTeJIsIM POCTa Ha Pa3sHBIX THIAX CyGCTPaTOB, MPHBEEHB! 3HAYEHHs! TOJIBKO IUIsi KOJUIEKTOPOB
THna «a». O603Ha4eHNs CE30HOB KaK Ha puc. 3.
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B orimmume oT ApYTHX paifOHOB MOps, Ha NaHHOM aKBaTOPHH HE NMPOHCXOIUT HU 3UM-
Hell OCTaHOBKH POCTa KYJIbTHBHPYEMBIX MHIHM, HH TOPMOXXEHHS JIETOM BTOPOTro roaa. 1o
CB3aHO C GJarONpHATHEIMM YCJIOBHSAMH aKBaTOPHH: IOBBINICHHEIM BOXOOOMEHOM H 3B-
TpodHOCTEI0. OCOGEHHOCTH POCTa MHIMH B 3TOM palOHE MO3BOJMIM PEKOMEHIOBATh MpO-
BeJICHHE PerylIupOBKH IUIaBy4eCTH HOCHTENEH B 3UMHMIf IIEPHOJ, epeHeceHue cbopa ypo-
JKasi Ha KOHEII JIeTa — Hayajo OCEHH BTOPOTO Iofia, a TakKe YaCTHYHYIO PEaTH3allMio Mpo-
IyKIMH 3UMOM BTOPOTO roja.

TJIABA 4. COOBLHIECTBO OBPACTAHHSA BBIPOCTHBIX
CYBCTPATOB
4.1. BugoBoii cocTas, YHCJIEHHOCTh H OHOMacca obpacraTeeii

B xome paboTel OBUIO YCTaHOBIEHO, 4TO COOOmECTBO 0OpacTaHHs MHIHUMHBIX
BBIPOCTHEIX CyOcTpaToB KoMiuiekca «Marpu» Bimodaer 23 Buga 6ecro3BOHOYHBIX,
npuHauIexammx 11 kpymHeIM TakcoHaM. M3 HuX HamGosee pa3HOOGpPasHBEI MOJHMXETH H
pakooGpa3Hsie — 1o 6 BUAOB. JIByCTBOPYATHIX MOJLUTIOCKOB — 3 BH/a, MIIAHOK H aCLMAWH —
1o 2 BHJa, THAPOUIHBIX MOJIHUIIOB, HEMEPTHH, TypOe/IApHA U GPIOXOHOTHX MOJLIIOCKOB —
mo 1 Buay. Ilo cpaBHeHMIO C JaHHBIMH, momydeHHeIMH B.A. I'punnossiM (2005) Ha
MuauitHoM xossiictBe B CeBactomonbckod Gyxte (60 BuIOB), BUAOBOM COCTaB ropasio
GenHee, 4TO CBA3aHO ¢ Oonbmelf ynaneHHOCTBIO OT Oepera W GONBIIAMH ITyOHHAMHU
pacnosoxenus komiuiekca «Marpu». Ha ocHOBaHHM aHaM3a BCTpe4aeMOCTH ObLT BRIETIEH
KOMIUIEKC BHAOB, KOTOpPble MOXHO CYMTAaTh XapaKTepHBIMH. B Hero Bxomar: Obelia
longissima (Coelentherata, Hydrozoa: Campanulariidae), Stylochus tauricus (Turbellaria,
Polyclada: Stylochidae), Emplectonema gracile (Nemertea: Monostilifera), Neanthes
succinea, Nereis zonata, Platynereis dumerilii (Annelida, Polychaeta: Nereidae), Balanus
improvisus (Crustacea, Cirripedia: Balanidae), Rapana venosa (Mollusca, Gastropoda:
Taididae), Mytilus galloprovincialis (Mollusca, Bivalvia: Mytilidae), Scapharca
inaequivalvis (Mollusca, Bivalvia: Arcidae), Membranipora denticulata (Bryozoa:
Membraniporidae), Ascidiella aspersa (Tunicata, Ascidiadacea: Ascidiidae). tu BHIBI
BHOCST H HanOoJee 3HaYMUMBIH BKJIaJ B YHC/ICHHOCTh M 6HoMaccy coobiecTBa oGpacTaHus.
Haubonsmas 6HoMacca, IOMEMO MH/HH, OTMEYEHa Y YCOHOTHX paukoB B. improvisus (10
4000 r-m") ¥ aBycTBOpUATEIX MOJLTIOCKOB S. inaequivalvis (mo 410 rm’). Yucnennocts
HauGonee BEICOKa y HemeptuH E. gracile (no 4000 sx3.-M™') u nmomuxer N. succinea (no
2230 3k3.-m™). Han6obInee mpoeKTHBHOE IOKPHITHE OTMEUEHO y B. improvisus (10 50%) u

O. longissima (mo 30%). IlpucyTcTBHE B YEPHOMOPCKOM OOpacTaHMM B 3HAYMMBIX
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KOJIMYECTBaxX ABYCTBOPYATOro MOJUTIOCKa S. inaequivalvis u HeMepTUHEI E. gracile onucaHo
BIIEPBBIE.

4.2. JK0JOTHYeCKHe HHJEKChbI COO0IECTB HAa pa3sHbIX THMax cy0CcTpaToB H HX
BpeMeHHasi AHHAMHKAa

JUnst OLEHKH BHOBOH CTPYKTYpPHI M BBISBICHHSA JHHAMHKH GOPMHpOBaHHS COOOIIECT-
Ba oOpacTaHus GBUIM BBIYHCIEHB! HHAEKCH ToMHHMpoBaHU CumricoHa (C), pasHoo6pasus
Illennona (H) u BeipaBHeHHOCTH [Ineny (€) B pa3Hble ce30HH BblpamuBanus Muauu. [o-
ckonbky MHAEKCH 1lleHHona u Iluelny H3MEHSIOTCA CHHXPOHHO, Ha PUC. 5 MpEACTaBJEHB

rpaduku uaaekcos lllenHona u CUMIICOHa.

1" 14
. " i

l:: . Puc. 5. V3Menenue 3nauenuit nunexcop CHMm-
o o coHa (momuHHpoBaHus) H IlleHHOHa (pa3HOOG-
o o4 pasus) B coobecTBe 06pacTaHus KOJLIEKTOPOB
" o Ha NPOTSHKEHMH IHMKJIA BBIPAIMBAHUS MHIUH.
L1 LX)

% an 1o i 200 = OG6o3HaueHHs KaK Ha pHC. 3.

=o—una. Cumncoma ,"a" = una.Wennona, “a"
=&—unp. Cumncoma, “b* =una. Wennona, "b"
—o—una.Cumncona, "¢ = una.Wennona, "c*

Ha ocHOBaHMH M3MEHEHHIf MHIEKCOB BBIJEICHBI 3 CTaJUM pa3BUTHA coobluecTBa 00-
pactanus. I cragusa (1B-10, npoaomxuTensHOCTh 6-7 MecC.) XapaKTepH3yeTcs OBICTPEIM
MOBBIIIEHHEM Pa3HOOGpPa3Hs M BRIPABHEHHOCTH M CHI)KEHHEM TOMHHHPOBAHHSA MHIHH, YTO
CBS3aHO C 3acelIeHHeM Cy6CTpaToB PaHHECYKLIECCHOHHBIMA BHAMH H HX OBICTPBIM POCTOM.
Ha II cragun (10-2J1, 5-6 Mec.) ZOMMHHPOBaHHE MHIMH HAYMHAET PacTH, a pasHooOpasue
W BBIPaBHEHHOCTb — CHIDKAaThCS MOCNE OCEHHETro MakcuMyMa. B 3To Bpems mox aeficTBHEM
CE30HHBIX ()aKTOPOB MPOXOAUT INMHMMHHALMA MHOTHX BHIOB oOpacrateieil (B TOM uucie
MH/IHH), CONPOBOXIAIOIAsACA OCBOGOXKAEHHEM MOBEPXHOCTH CyOCTpaTa, 4TO CHIDKAET pas-
HooGpa3sue U BBIPABHEHHOCTh COO0LIECTBA. B TO ke BpeMsl, IPOOIIKAOLIMIACS 3UMOI pOCT
MHIUM CIIOCOGCTBYET POCTY €€ JOMHHHMpoBaHus. Ha cTeneHb JOMHHHPOBAaHUS OKa3BIBAIOT
BJIUSIHME THI KOJUIEKTOpa, KIMMaTH4eCKHe M ruaponorudeckue ycnaosus. Ha III cragnm
pasButHs coobmectsa (2JI-20, 5-7 mec.) CTaHOBATCA OTYETIMBO BUIHBI Pa3HOHAIPABJIEH-
HBIE TEHACHLMH Ha KOJUIEKTOpaxX «a» U «b», C OQHOM CTOPOHEI, U Ha KOJUIEKTOpaX «C» — C
apyroii. Ha mepBeix pa3sHooOpa3sue CHIDKAeTCs, a JOMUHHPOBAHHE OCTAETCS MOCTOSHHBIM,
Ha M0oC/IeHEM JOMHHHPOBAaHHE MUANM HMEET TEHICHLMIO K CHIDKEHHIO, a pasHoobpasue u

BBIPABHEHHOCTb — K POCTY, YTO CBH/IETEIBCTBYET O NPOAOIDKAIOLIMXCS NEPECTPOUKaX.



TakuM 06pa3oM, pacyeT IKOJIOrHYECKHX MHIEKCOB IO3BONHI BEIAEIUTh CTaAMH pas-
BHTHsA coo0lLIecTBa 06paCTaHUs U «KPHUTHYECKHE TOYKH», MapKUpYEMEIe SKCTpeMyMaMu Ha
rpaduKax MHAEKCOB (OCEHb-3MMa MEPBOro roia M JEeTo BTOPOro rojia), Koraa THI BBIPOCT-
HOro cybcTpaTa CTaHOBHTCS OCHOBHBIM (PaKTOPOM, ONpPEACSIOMMM TEHACHLHMIO JaibHEi-
IIEro pa3sBUTHA COOOIIECTBA: MOBBINIEHHE JOMHUHHUPOBAHHA WIM pasHoobpasus. IToatomy
JUISL TIDOMBINLICHHBIX XO3SHCTB BOCTOYHOM yacTH YepHOro Mops MOXHO PeKOMEHIOBAaTh
HCIIOIb30BaHKE KOJUIEKTOPOB M3 TPAJIOBOTO MOJIOTHA M MOJHUIIPONWIEHOBOrO KaHaTa, Ha KO-
TOpPBIX JOMUHHPOBaHUE MUINHU B COOOIIECTBE BHILIE.

4.3. Hepapxnyeckasi CTPYKTypa coofmecTBa 0GpacTaHHs

Ilpu m3ydeHHH cooOIIECTB 0OpacTaHMA HMCCIEAOBATENH OOBIYHO OTrPaHHYHBAIOTCS
CIMCKOM BMIOB, yKa3blBasg JOMHMHAHTa M CyOJOMHHAHTOB o GHoMacce M YHCIEHHOCTH
(Outsuka and Dauer, 1982; Mook, 1983; I'punuos, MBanos, 2000; Tperennuenko, Mac-
neHHukoB, 2006; Mazouni et al, 2001 u ap.). OxHako nepedyeHs BUAOB HEAOCTATOYEH IS
BEIICHEHHS CTPYKTYPHl COOOILIECTBA, MOCKOIBKY «COOOINECTBA Pa3M4alOTCs B OCHOBHOM
COOTHOIIEHHEM OHOMAacC OHHUX U TeX e BUIoB» (XanamaH, 2001a, c. 272), a mocTpoeHue
CHCTEMEI paHroB 1Mo3BoJser 3to caenars (Nandakumar et al., 1993). B 3t0ii cBsi3M ¢ LebIO
BBISABJICHHS CXOJACTBA M Pa3IM4Uil MEXIY THIIAMH KOJUIEKTOPOB 10 CTENEHH Pa3sBUTUA Kax-
noro Buzia obpacrareseii Obliia onpenesieHa HepapXHdeckas CTPyKTypa coo0mecTBa.

I'pynna u3 12 xapakTepHBIX BUA0OB Gblia MPOPaH)XHPOBaHa 10 foje 6HOMAcChl: JOMH-
HaHT nomydwn 1 paHr, cy6aomuHat — 2-i u 1.1. [Ipn cpaBHEeHHH HepapXxuii BBIABIEHO, YTO
coo0IecTBa Ha IeIeBOM KOJUIEKTOpe («a») U MOJHIPONWIEHOBOM KaHate («b») mocToBep-
HO HE OT/IMYAIOTCS O PAHTOBOM CTPYKTYpe B TE€YEHHE BCero nepuoaa HabmoneHuii. B To
xKe BpeMsi 06GHapyKUBAETCS YeTKasl CE30HHas NPHYPOUYEHHOCTh CXOJICTBA U pa3inyMii B He-
PapXHYECKOi CTPYKType cooOmecTBa Ha 3THX ABYX THIAX H Ha KOJUIEKTOpaX M3 KaHaTa ¢
y3namu («c»). Pa3nuyus, oTCyTCTBYIOIME BECHOM MEPBOro M BTOPOrO rofia U OCEHBIO BTO-
poro rozia, CTaTHCTHYECKH JTOCTOBEPHEI BO BCE OCTAILHBIE CE30HBI.

PanroBas cTpyKkTypa coo0lIecTB Ha KOJUIEKTOpaX THIIOB «a» M «C» IO0Ka3aHa Ha PHC.
6. VI3 nuarpaMM BHIHO, 9TO MEPECTPOHKH B COOOIIECTBE Ha KOJUIEKTOpAX «a», 3aTpar-
BAIOLIME IOCEJEeHHA BHUAOB, BHOCAIIMX HaubGonbImuH BKiIan B GHOMaccy, 3aBepuIaloTcs K
OCEHH IIePBOro rojia, KOria onpeaensercs MopsaoK MepBhIX 4 uneHoB Hepapxuu (M. gallo-
provincialis, B. improvisus, S. inaequivalvis, E. gracile), ocTaloImUHACs HEN3MEHHBIM 0

KOHLa HaGmozaeHwmii. Ha KoulekTopax THIa «c», Ha06OpOT, MepecTpoifka MpoAoKaeTCs
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TIOYTH /IO KOHIA LMK/ BEIPAIIMBAHUA MH/IMH, H TOJIBKO OCEHBIO BTOPOTO rojia BHIBI BHI-
CTPauBAlOTCA B TOM K€ NOPSJIKE, YTO H Ha KOJUIEKTOpaX THIIOB «a» H «b» (mo 7 paHra
BKIIOYMTENBHO). Takum 06pa3oM, aHATH3 PaHTOBOM CTPYKTYpPHI IIOKA3bIBAET, YTO COOOMIE-
CTBO Ha KOJLIEKTOpaX «C» Gojiee MOIBEPHKEHO CE30HHBIM M3MEHEHUSM, 3aTPAarkBalOIIUM BCE
MepapXUYECKHe YPOBHH, BILIOTh 10 CMEHBI IOMHHAHTOB; Ha KOJUIEKTOpAX ABYX APYTMX TH-
II0B paHroBasi CTPYKTypa ¢popMHUpyeTcs OueHb GHICTPO M OGHApYKMBaeT GOJBLIYIO YCTOM-
9YHBOCTB K CEe30HHBIM (hakTopaM. ITepHOIBI CXOACTBA HEpapXmii Ha Pa3HBIX THMAX KOJLIEK-
Topos (1B, 2B, 20) uMeroT NBOHCTBEHHYIO MPHPOMY: BECHOM OHH ONPE/ENSIOTCS CE30HHEI-
MH [€peCTPOHKaMH, a K OCEHH BTOPOTO rofia OTpaXaloT (pOpPMUPOBAHHE 3pEJIOro coobime-
CTBa C IOMMHHPOBaHMEM MHIWH. Ha Ko/IekTopax THIa «C» CYKLECcHs HAET MELICHHEE, U
TOJIBKO K KOHIy IMKJIa BEIPAIMBAHUA MUIHH COOGIIECTBO HAa HEM «IOTOHAET» COOOIIECTBO

Ha KOJUICKTOpax THUIIOB «a» U «b».
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Puc. 6. Hepapxuyeckas CTPyKTypa B cOOGIIECTBAX Ha KOJUIEKTOPAX M3 TPAJIOBOrO MOJNOTHA (a) M KANPOHO-
Boro kaHata (6). OGosnauenus: AA — Ascidiella aspersa, Bl — Balanus improvisus, EG — Emplectonema
gracile, MD — Membranipora denticulata, MG — Mytilus galloprovincialis, NS — Neanth inea, NZ —
Nereis zonata, OL — Obelia longissima, PD — Platynereis dumerilii, RV — Rapana venosa, SI — Scapharca
inaequivalvis, ST — Stylochus tauricus. T'ony6oii et — BuabI-ceCTOHO(ArH, Po3oBbIii — KeTpUTODArH, No
ocu abcuuce — ce30HbI (0603HaUEHHS KaK Ha PHC. 3) 110 OCH OPAMHAT — PaHTH.
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AHanu3 paHroBo# CTPYKTYphl MOKa3bIBACT TaKOKe, YTO BKJIaX B o0uiyro 6uomaccy Bu-
JIOB C pa3sHBIMHM THUIIAaMM IUTAHUS HEPaBHOLIEHHBIN: BCE TOMUHAHTHI M CYOJOMHHAHTHI ITH-
TaKOTCS M3 TOJIIH BOJBI, @ BU/bI, IUTAIONIHECS C TIOBEPXHOCTH CyOCcTpara, 3aHUMaroT 6osiee
HH3KHE CTYNICHH B MEPapXHH, IPHYEM Ha Pa3sHBIX TUIMaX KOJUIEKTOPOB COOTHOIIEHHE 3THX
ZIBYX TPYIIN pa3Hoe.

4.4. OGpasoBaHHe HOBbLIX MHKPOOHOTONOB Ha KOJUIEKTOpe B XO0Ae LHKJIA

BbIPAIHBAHASA MHAHH

[ToBepXHOCTh Ha KOJLUIEKTOPE LA NOCAenyIomell KOMOHU3aLHMH 06pacTaTensIMi MOXKET
HMETh CIEAYIoIee IPOUCXOKIEHHE: CBOOOIHAA OBEPXHOCTh KOUIEKTOPA MEXIY 0COOAMU
MHHH, CYIIECTBYIOLIAsA ¢ Hauajla [MKJIa BhIPAIMBAHHs; IOBEPXHOCTh, 0OCBOOOXKIAIOMIAs B
pe3yJbTaTe MX OTPBIBA; IUIOMA/b, BO3HHKAIOMASA B PE3yJbTaTe POCTA OBEPXHOCTH CaMHX
obpacrateneil, H, npexae Bcero, MUaMH. Kaxaplif THII MOBEPXHOCTH MpeAcTaBiseT coboi
0c0o0BI#f MHKPOGHOTOI U 3aCeNAETCA pa3sHEIMH IPYNIIMPOBKaMH obpacraresneif, mpucmnoco6-
JIEHHBIMH K HCIIOJNB30BaHUIO MMEHHO 3TOro Mukpobuorona. [ToatoMy GBUIH paccUHMTaHBI
BEJIMYMHBI 3THX MOBEPXHOCTEH (Tabu. 1) M yCTaHOBJICHO, YTO MOBEPXHOCTh KOJUIEKTOpa, HE
3aHATas MUOWAMH, HCUE3aeT YiKe K OCEHH IEPBOTro roja (OTpHLATENbHbIE BETHYHHBI B Ta0-
JIMLE), a TUIOMAAb MOBEPXHOCTH, MOABISIONIEHCA B pe3ynpTaTe 00psIBa MuaMit Ha 1-2 mo-
PpsZika MEHbIIE, YEM IUTOIAb TOBEPXHOCTH, 00pa3yloleiics 3a CYeT UX pocTa.

Tabmuua 1. [Tnomans cBOGOIHOM MOBEPXHOCTH IS MOC/IEAYIOMETO
obpacraHus, MMl *

TMponcxoxkaAeHHE NOBEPXHOCTH VIS NOC/EAYyIOLEro obpacTaHus

Teprion TMoBepxHOCTB, He 3aHATas | OOGpbIB MUAMIL C KOJLUTEKTOpA PocT noBepxHocTH
MHIMIMH PaKOBHHbI MHAHH
a b c a b c a b c
1B-1J1 0,14 0,06 0,03 0,008 0,008 0,011 0,01 0,009 | 0,005

1JI-10 0,06 0,003 | 0,006 0,009 0,003 0,002 0,44 0,38 0,17
10-2B -0,17 -024 | -0,10 0,057 0,027 0,010 0,33 0,21 0,14
2B-2]1 -0,11 -0,17 | -0,13 0,010 0,006 0,006 0,33 0,28 0,19
2J1-20 -0,16 | -0,21 -0,13 0,002 0,003 0,0003 0,15 0,15 0,06

*(0603HAYEHHST: a — KOJUIEKTOP M3 TPAJIOBOTO MOJOTHA (HCX. Iwiomans — 0,16 ™M), b — kon-
JIEKTOP W3 MOJUMPOIHIIEHOBOTO KaHaTa (HcX. miomans — 0,082 miml), e - KOJUIEKTOP H3 KalpoHO-
BOro kanara (ucx. momans 0,048 M2~M"); 1B, 1J1, 10 — BecHa, JieTo, oceHb MepBoro roxa, 2B, 2JI,
20, 23 — BecHa, JIETO, OCEHb, 3MMa BTOPOTo roza.

TakuM 00pa3oM, pacdeTsl MOKa3ald, YTO ILIOMIAAb MOBEPXHOCTH BBIPOCTHOrO CyO-
CTpaTa, HICXOQHO HE 3aHATas MHIUAMH, MOXKET UMETh 3HAUYCHUE M1 3aCC/ICHUS APYTUX BH-
OB TOJBKO B CaMOM Hadajle LMKJIa BHIpAlllMBaHHsA, Jajlee OHa MpEBpaINaeTcs B APYroi
MHKpOOGHOTON — BHYTPEHHEE NMPOCTPAaHCTBO MHAMIfHOH npys3el. IToBepxHOCTh cybcrpara,

ocBoboxkaaromasics B Ppe3ybTAaTE OTpPHIBA MUIUH, UMEET 3HAaYCHUE Ha KOJUICKTOpax «a» H
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«b» OCeHBIO M 3UMOI MEPBOTO Tofia, a Ha KOJUIEKTOPAX THNA «C» — U B JAPYTHE MEPHOEL.
OnHako caMoii 3HAYUTENBHOH MO IUIOMAIH ABIACTCA OBEPXHOCTb, 06pasyiomascs B pe-
3yJbTaTe pOCTa MUIHH, KOTOpas CyMMapHO MPEBHIIAET HCXOAHYIO MIOBEPXHOCTH Cy6CTpara
B 7-12 pas.

4.5 ®@ynkOouMoOHANbLHAS M MPOCTPAHCTBEHHAss CTPYKTypa coobmecTsa
obpacranus

DyHKUMOHATBHbIE TPYMIBl B COOGIIECTBE OGPAacTaHHs MCKYCCTBEHHHIX CyGCTpaToB
pa3sHble aBTOPHI BHIACISIOT MO XapakTepy muTaHus (Mazouni et al., 2001), mo oco6eHHO-
cTaM B3auMmHoro pacniosioxenus (Otsuka and Dauer, 1982; Cepasun u ap., 1985; Xanaman,
1998; I'punnos, IMontapyxa, 2004), mo BpeMeHH nosBieHus B coo6mectse (Scheer, 1945;
Bpaiiko, 1974; 3parunues, 1985; Xanaman, 2005). B mauHoil pa6oTe (yHKIHOHATLHEIE
rpynns! GbUTH BBLAENEHBI 10 MPUHIMITY MCIIOIB30BaHHs UINEBEIX PECYPCOB.

JlBeHaauaTh XapaKTEepPHBIX BUIOB COOOIIECTBA PACIajalOTCs Ha [BE PYIIBL: HHTAI0-
IMXCS C MOBEPXHOCTH Cy6cTpata (GeHTOGAru) M NMUTAIOMMXCS U3 TOMIIHM BOAEI (CECTOHO-
¢arm). K nepsoii rpynme otHocarcs E. gracile, N. succinea, N. zonata, P. dumerilii, R.
venosa, S. tauricus, xo BTopoii — A. aspersa, B. improvisus, M. denticulata, M.
galloprovincialis, O. longissima, S. inaequivalvis. B niepBoii Tpynme, B CBOIO OYepeb,
MOXHO BBLIEIUTH XUIIHUKOB (E. gracile, R. venosa, S. tauricus) u nomadaros (N. succinea,
N. zonata, P. dumerilii). Bropas rpynma cocTout u3 ¢uibTpatopoB (4. aspersa, B.
improvisus, M. denticulata, M. galloprovincialis, S. inaequivalvis,) 1 NaCCHBHOTO XMIIHUKA
(O. longissima). PykoBoAsIy1o poiib B COOGIIECTBE HIPAIOT NPE/ICTABUTENH CECTOHO(DAroB.
C TOuKM 3peHHus KyJIbTHBHUPOBAaHHA MHIMM Gosee GIaronpHATHEIM SBIAETCA TOT THI KOJ-
JIEKTOPOB, TZI€ JI0JI1 CECTOHO(AroB HIDKE, MO3TOMY GBUIO ONPE/ENEHO COOTHOMEHHE GHO-

Macc cecToHo¢aroB u 6enrodaros (puc. 7).

10000
1000 A\
/ X Puc. 7. CooTHomeHHe GroMacc cecToHODAros
i i o 1 GeHTO(aroB Ha KOJUIEKTOPaX PasHOro THIIa.
1 % O6o03HayeHus KaK Ha puC. 2.
1

W3 rpaduka BUIHO, YTO HA KOJUIEKTOPAX THIIA «C» [0/ CECTOHO(DAroB BHIIIE, a KOJIe-

Ganus 3TOro COOTHOmEHUs Gonbile, 4eM Ha JBYX APYTHX THIAX BHIPOCTHBIX CYGCTpaTOB,
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IOJTOMY ClEAyIomas 3ajada MCCIEJOBAHHUSA COCTOSIa B ONpeeleHHH (aKTopoB, CMe-
[MAMIIUX 3TO COOTHOMEHUE B Ty HJIM HHYIO CTOPOHY.

4.5.1 Ilnnamuka 6HOMacchl H MHKPOOHOTONMHYECKOe pacnpeesieHHe cecTOHO(aroB

Ha Bcex Tpex THmax KOJUIEKTOpOB GHoMacca cecTOHO(}aroB MEHSETCs CXOIHBIM 06pa-

30M (puc. 8). B TeueHue LuKIa BEIpAIUBAHHMS MUIUH THITB KOJUIEKTOPOB HE Pa3IHYalOTCs

0 3TOMY IPHU3HAKY, YTO CBA3aHO C MHKPOOHOTONHYECKMM paclpeneseHHeM CeCTOHO(haros

Ha KOJUIEKTOPE.

Puc. 8. M3menenus GHoMacchl CecTo-
Hotaros (6e3 MHIMM) Ha TPEX THIax BBIPO-
CTHBIX cyOctpaToB. OG03Ha4YeHHs Kak Ha
ceaon puc. 3.

Guomacca cectonodaros, rim
. 8B B8 EE

MuxkpobuoTonuyecku 6obmas YacTh BUIOB-CECTOHO(DAroB CBA3aHa C MOBEPXHOCTHIO
pacTymux MHAMH M APYTHX OpraHusMoB (B. improvisus, M. denticulata, A. aspersa, O.
longissima), MeHbIIas — HAXOMUT yOexuIe BHYTpH MUIUNHHON «meTku» (S. inaequivalvis,
A. aspersa). X0Ts NOBEPXHOCTh PAKOBHH MHIHH NMPHPACTaET MOCTOSHHO, €€ OCBOEHHUE bec-
M03BOHOYHBIMU-00pAcTaTe MU IPOUCXOJUT TOJIBKO B ONpeJc/IeHHbIEe Ce30HBl. BEIsSBICHO,
4TO IOBEPXHOCTH PAKOBHH CETOJIETOK MUIHII He 06pacTaeT 10 OCEHH IEPBOTO rojia BHIpa-
IIHABaHMA, KOTJ]a Ha CPeHER YacTH PaKOBHHEI MOCENAOTCA B. improvisus. B ocHOBHOM 00-
pacTaHue Ha paKOBHHaX MMHUH Pa3BHBAE€TCs JIETOM BTOPOrO roja, MpHYEM MEPHOCTPAKyM
PaKOBHHBI OCTAeTCs He 06pOCIIMM. DTO COIIACyIOTCS C AaHHBIMH ApYTHX aBTopoB (bpaiiko,
1974; Whal et al., 1998; Berntsson et al., 2000; Scardino et al., 2003; Bers et al., 2006). He-
06pacTaeMOCTh MOJIOJBIX 3K3EMILLIPOB H PACTYILIEro Kpasi paKOBHHEI ONpPEJEISETCs BBICO-
KO CKOPOCTBIO JIMHEHHOT0 poCTa, COM3MEPHMOro € pa3MepaMH OCENAOLINX JIMYHHOK, YTO
co3/aeT TPYAHOCTH AN MX MpuKperuieHus. ITo3ToMy HCMOB30BaTh JUIA MOCIEXYIOMIETO
ocelaHusi 00pacTaTeNl MOTYT TOJIBKO Ty YaCTh PAaKOBHHBI MH/IMH, KOTOpas MPeKpaTHiIa akK-
THUBHBIH POCT M «cTabuIu3npoBaiack». Hanbopmas no miomaay JOCTyIHas IS OCEAaHHUs
MOBEPXHOCTh PAaKOBHHBI «00pa3yeTcsa» Moc/e TOPMOKEHH TMHEHHOTO pocTa MUIHI — oce-

HBIO IIEPBOT'0 ¥ BTOPOI'o roaa.



Takum oGpasom, 06pa3oBaHHE HOBOrO MHKPOOHOTOINONA — HAapacTalOIIEH MOBEPXHO-
CTH PaKOBHHBI MHHMi, U CIIOCOGHOCTE GOJBIIMHCTBA CECTOHO(AroB MOCENATHCS Ha HEM,
ONpEEISAIOT MX BEICOKYIO H HE 3aBHUCALIYIO OT THIIA KOJUIEKTOpa GuoMaccy.

4.5.2. innamuka 6uoMaccsl H MEKPOGHOTONHecKoe pacnipeeienne GeHTOparos

H3menenus 6uomaccsl GeHTodaros nokasaHsl Ha puc. 9. Buguo, uto 6uomacca GeH-
TO(aroB Ha KOJLUIEKTOpaX THNA «a» H «b» pacTeT MOYTH [0 KOHIA LMKIA BHIPAIUBAHKA, &
Ha KOJUIEKTOpaX THIIA «C» OHA CHWXKACTCA B TEUCHHE IEPBOTO rO/a, a 3aTeM CHOBA PacTeT.
Buomacca GeHTodaros Ha KO/UIEKTOpax «a» U «b» He pa3iMyaeTcs B TEYEHHE BCETO IIHKJIA
BHIpAI[MBaHHs, KPOME 3HMEl BTOPOro rojia, KOraa Ha KOJUIEKTOpax «B» OHa GkLia JOCTO-
BEPHO HHXKE, UEM Ha «a». B To jke BpeMs MeXIy STHMH ABYMS TUIIaMH KOJUIEKTOPOB H «C»

BBIABJIAIOTCS NOCTOBEPHBIC pa3sIMYHi BO BCE MIEPHOABI, KPOME CaMOI'0 HA49aJIbHOIO.

i

Puc. 9. Usmenenus 6Guomaccsl

Guomacca Gentocaros, rim
o882338BBEE
11
i
[ |
1 \’

|
|

d i i 6eHTO(aroB Ha TpeX TUMAX BEIPOCTHBIX
Lo, Bl | | i cy6ctpatoB. OGo3HaYeHMs KaK Ha
8 M 100 2w = 20 n puc. 3.
Ce30H

Oa @b B¢

DTH pe3y/bTaThl MOXKHO OOBACHUTH, PACCMOTPEB MUKPOGHOTOIMYECKOE pacnpenene-
Hue GeHTodaroB Ha Kosuiekrope. MHKpOGHOTOMAYECKH GONBIIMHCTBO GeHTO)AroB B Ha-
YaJIbHBIA NEPHOJ| CBA3aHO C MIOBEPXHOCTHIO BHIPOCTHOTO cybctpata (N. succinea, N. zonata,
P. dumerilii). Tlo Mepe pa3BHTHA mojora MM GeHTOdArM MOMYYAOT NOTOIHHTEIEHOE
MPOCTPAHCTBO B BUJIE IONOCTEH BHYTPH «IIETKH» MHIHH H B MEXOHCCYCHBIX MIPOMEXYTKAX
(E. gracile, N. succinea, N. zonata, P. dumerilii). cKii04eHHE COCTAB/ISIOT XMITHHUKH (S.
tauricus 1 R. venosa), TONHYECKH CBA3aHHBIE CO CBOMMH XepTBaMu (B. improvisus u M.
galloprovincialis cootserctBenHo). Takum o6pasoMm, Guomacca GeHTOdAroB sBIsETCS
¢byHKkuMel He mepBOHaYaIbHOH IUIOMANH BEIPOCTHOrO CyGCTpara, M HE IUIOMATM Hapac-
TaloWEH MOBEPXHOCTH PAaKOBHHEI MMIMH, a QyHKuMeli o6beMa MHUIMHHBIX Apy3, Hapac-
TAlOLIEro M0 Mepe pa3BUTHs co00mecTBa. I10CKOIBKY KOLUIEKTOPEI M3 TPAIOBOTrO MOJIOTHA

(«a») ¥ MOMMNpPONMIEHOBOro KaHaTa («b») MO3BONIOT (OPMHPOBATH APY3bl ((IIETKH»)
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6onemero o6beMa, 6uoMacca 6eHTodaroB Ha HUX DOCTOBEPHO BHIIIE, YEM HA KOJUIEKTOPAX
M3 KaHaTa C y3/IaMH.

4.6. MexBHAOBbIE CBA3H B c0001ecTBe 06pacTaRHa BHIPOCTHBIX cybcTpaToB

MexBHIOBEIE B3aHMOOTHOLIEHHA B YEPHOMOPCKOM obpacTanuu usyyanu M.A. Jlon-
rononbckad (1954), B.J1. Bpaiiko (1974, 1982), B.A. I'punuos (I'punuos, [Tonrapyxa, 2004;
I'punuos, 2005), ucrions3ys MPOCTPAHCTBEHHBIA, SHEPreTHYECKHH, BPEMEHHOM MOAXOJBI.
OaHako KOMIUIEKCHas Guonorndeckas MOAENb coobectsa obGpacTaHis, B OCHOBE KOTOPOH
JeXaT Kak NHIIEBHIE, TaK M NPOCTPAaHCTBEHHHE B3auMojeHcTBud, 6buta mocrpoeHa E.IT.
Typnaesoit (1967, 1969, 1972, 1977, 1987) npu u3yueHuu obpacTaHus B A30BCKOM MOpE.
Mogens E.I1. TypnaeBoii, onupaioitiascs Ha CHCTeMY CHM(U3HOIOIHYECKHX CBA3el, paspa-
6otanHyio B.H. BexnemutueseiM (1951), 6bi1a ucnonbs3oBaHa B AaHHOM paborte.

Ha HavansHO# cTazuu passuTHS cooOmecTBa npeobnajjaloT KOCBEHHbIE TOMTHUECKHE
CBA3H MeXAy HeGONBIIMM YHCIOM BHAOB paHHMX obpactarene#t (M. galloprovincialis, O.
longissima, B. improvisus, Nereidae). B 310 BpeMs paHroBhle CTPYKTyphl COOGMIECTB Ha
Pa3HBIX TMNAX KOJUIGKTOPOB CXOXKH, YTO OTPAXAaeT MpPONECC NEepBOHAYaNbHOTO 3acelleHAs
cy6erparoB. K KOHIYY 3T0ro nepuoia Hanps)keHHOCTh KOCBEHHBIX TONHYECKHX CBileH Ha-
CTONIBKO BO3PacTaer, YTO 3TO NMPHBOAMT K BHITECHEHHIO OJHUX BHIOB U3 cooGuectsa (O.
longissima) unu BRIHYXIaeT APYTMX CMEHUTh MHKpOGHOTON (B. improvisus). OnHOBpeMeR-
HO BO3HMKAIOT MpsiMkle Tonnueckue (M. galloprovincialis — B. improvisus, M. galloprovin-
cialis — M. denticulata, M. galloprovincialis — A. aspersa) v Tpobudeckue casu (S. tauri-
cus — B. improvisus, E. gracile — Nereidae, R. venosa — M. galloprovincialis). Ha pasHeix
THINAX KOJUIEKTOPOB K 3TOMY BPEMEHH yCNeBaeT COPMHPOBATHCS CBOA COGCTBEHHas He-
papxuueckas CTPyKTypa: Ha cyOcTparax THNOB «a» W «b», Ile HJOMHHHPOBaHHE MHIHH
BHILIIE, HOPMHPOBAHHE PaHrOBON CTPYKTYpPBI MPOHCXOAMT GRICTpEE.

B Teuenue 3UMBI MEXBHIOBHIE CBA3M OCIAbNAIOTCA NOJ JAeHCTBMEM CE30HHBIX (aKTo-
poB. B 310 Bpems yBenuumBaercs IUIomanak MHKpOGHOTONOB Pa3HOrO MPOUCXOXKAECHHUS, YTO,
OJIHAKO TMOYTH HE CONPOBOXAAETCH WX 3aCENEHHEM, H TOMHYECKHE CBA3M MEXIY OCTaBIIM-
MHCS Ha KOJUIEKTOpax 4ieHamu coobmecTBa ociabesaioT. Ha konjnekTopax THMOB «a» K
«b», cnocobeTByromux Gonee NMONHOMY JOMMHHDOBAaHHMIO MHIMM CE30HHEIE NEPECTPOMKH
MEHEE BBIPAKEHEI.

Tperss cTafua pa3sBHTHA cOOOLIECTBA XapaKTEPH3yeTCs pasHOOOpa3HeM H HANpsKEH-

HOCTBIO NPAMBIX TOMAYECKHX cBa3eit, GONBILIMHCTBO U3 KOTOPBIX oﬁpasylo'r JAOMHHAHTHI —
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munus (M. galloprovincialis — B. improvisus, M. galloprovincialis — M. denticulata, M.
galloprovincialis — A. aspersa) v 6ananyc (B. improvisus — O. longissima, B. improvisus —
M. denticulata, B. improvisus — S. tauricus). KocBeHHble TONH4YeckHe B3aUMOAEHCTBUA B
9TO Bpems 00pasyloTCs B OCHOBHOM Mexay Muaueid u Bumamm-Genrtodaramu (M. gallo-
provincialis — Nereidae, M. galloprovincialis — E. gracile, M. galloprovincialis — S. tauri-
cus). B 310 BpeMs CXOACTBO PaHTOBBIX CTPYKTYD Ha BCEX TpeX THMax CyObCTpPaTOB OTpaXaeT
He MpoLecC MepecTpoiiKi B coobLIECTBe, a €€ pe3yabTaT — CTabHIN3alMIO COOBIIECTBA M0
BHIOBOMY COCTaBYy W BKJ1aflaM OTAENBHBIX BUAOB B oblyio 6nomaccy. Ha konnexropax TH-
OB «a» H «b» 3Ta cTabHIN3aLKA NPOUCXOJHUT PaHBbLIE, YEM Ha KOJUIEKTOpax «C».

TakuM o6pa3oM, aHATH3 MEXBHAOBBIX CBA3EH MOKA3BIBAET, YTO B XOAE LIUKIA Bhlpa-
IMBaHUA MUIOHH NEPHOJR! YBEIHUYEHHS KONHYECTBa JEHCTBYIOIMX CBA3CH M MX CHIBI 4Ye-
peayotca nepuoaamu ocnabiaenus. I1pu 3ToM coobluecTBo Ha Tex THNax cybcrpaTa («a» u
«b»), KOTOpble MO3BOJAIOT COXPAaHATh MAKCHMATBHYIO YHCIEHHOCTH MHAHH, MPOSBISET
MEHBLIYI 3aBUCHMOCTh OT C€30HHBIX (hakTopoB. Kpome Toro, aHanu3 nossomser oObAc-
HHTb 0COGEHHOCTH AMHAMHKH OTACNIBHBIX BU0B, HEOOBACHUMBIE C APYTHX TO3HLMIA.

I'JIABA 5. POJIb COOBUIECTBA OBPACTAHMSI KOJIJIEKTOPOB B
OYHKIITHOHHPOBAHHMU ITPUEPEXHBIX BHOIIEHO30B YEPHOI'O MOPS

Jlns oueHkH ponu coobuiecTBa o6pacTaHds MENardyeckux CyOCTpaToB, MCTIONb3Ye-
MBIX B MapHKYJIbType, POaHATU3HPOBAHO COBPEMEHHOE COCTOSAHHE AOHHBIX MPHUOPEXHBIX
61OLIEHO30B Ha KaBKa3ckoM nobepekbe YepHOro Mops M 3Tamsl X 3Bomouny. CoBpeMeH-
HbIif 3Tan XapaKTepHU3yeTcs NOBBILIEHHEM MYTHOCTH BOJbI Ha (OHE IBTPOGDHKALIIH, IPHBO-
Jauiedt k aerpagaluuy MpuOpexHbIX 3apociell MakKpoOHUTOB, CHIDKEHHMIO YHCIEHHOCTH H HC-
YE3HOBEHUIO MOJIIOCKOB-(QUABTPATOPOB, YNPOUIEHHIO CTPYKTYPhl JOHHBIX GHOLIEHO30B M
CMEHE [OMMHAHTOB, OMOJIOKEHMIO TOMYMALMI ABYCTBOPYATHIX MOJUIIOCKOB, MacCOBBIM
BCIBIIIKaM YHCIEHHOCTH panadbl (Anekcees, Cunery6, 1992; Anexcanapos, 2001; Kyue-
PYK M ap., 2002; Ilepenanos, 2005; CeBepo-3anangHas 4acts..., 2006). B npubpexHsix Bo-
Jax JeHCTBYeT aBTOLMKIMYECKUH Ipolece: 3BTPO(HKaUUs CnocoOCTBYET NOBHILICHHIO
YUCNEHHOCTH QMTOIUIAHKTOHA M CHIXKEHHIO MPO3PaYHOCTH BOZBI, YTO NPUBOAMT K J€rpa-
JALMH 3apocieit MakKpohHTOB H CHIXKEHHMIO YHCIEHHOCTH MOJUTIOCKOB-QHILTPATOPOB, 06H-
TAIOLIMX B 3THX 3apOC/IAX B TEYEHHUE BCEro KH3HEHHOIO LMKIA HIH €ro YacTH, YTO, B CBOIO

oyepens, ewe Gonpile CNocoGCTBYET YMEHBLIEHHIO NPO3PAYHOCTH.
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Ha akBaTopuu pasMelueHHs KOMIUIeKca «Marpu» BhIe/IeHH TPU THNa JOHHHIX CO06-
IIECTB, UX KpaTKas XapaKTepHCTHKa NpHBeAeHa B Tabl. 2. XapaKrepHHIMH 0COGEHHOCTAMH
AB/AIOTCA OTHOCHTENBHO HH3Kas YHCIEHHOCTh JBYCTBOPYATHIX MOJUTKOCKOB, NMPHCYTCTBHE
R. venosa B 3HaUMTENIBHOM KOJIMYECTBE BO BCEX BBIAENEHHBIX COOGIIECTBAX Ha BCEX THIMAX
rpyHTOB, IipeoGnafanue MeJKHX ocobeit y M. galloprovincialis (no 20-22 mm), M. lineatis
(12-14 MM), V. gallina (9-11 MM), OTCYTCTBHE MONOAH S. inaequivalvis HECMOTPA Ha MpH-
CYTCTBHE JINYHHOK B ILTAHKTOHE H O0GIJIBHOE €XEroJHOE MOMOJHEHHE Ha KOIIEKTOpax MH-
AniHOM dhepMEl.

Tabnuua 2. JloHHble cooblIECTBa Ha aKBaTOPHH KOMILIEKca «Marpm».

CoobuectBo I'pyHT, rny6una, O6Guwee 4MCo BH- Yucnennocts | Bnomacca Mak-
M J0B/MMCIIO Xapak- Makpo3oobeHTo- | posoobenToca,
TEPHbIX BHAOB ca, 3K3.M> rm?
M. galloprovincialis + | ckanbHbie rpaasl, | 47/12-13 730£187 682+139
M. lineatus 4-12
Venus gallina + S. in- | 3aunennpiit  me- | 29/11 2067+506 51485
aequivalvis CoK, 4-14
Rapana venosa + Dio- | pakyweunuk ¢ | 14/6 18048 2370155
genes pugilator Wiom, 15-22

ITo HaGopy BHROB coobmecTBO obpacTaHHs MUAHHHEIX KONNEKTOpPOoB Haubonee 6u3-
KO K coobliecTBy MHOHH M MUTHJLICTEPA HA CKAbHBLIX IPAAax, 0JHAKO B €r0 COCTAaBE MPH-
CYTCTBYIOT M BHIBI, XapaKTepHble JUIA COOOIIECTB PaKyIIEIHHKA H 3aWJICHHOro necka (S.
inaequivalvis, N. succinea). ITo KonH4eCTBY XapaKTEPHBIX BHJOB OHO HE YCTYNaeT HH OA-
HOMY H3 ZOHHEIX COOGIIECTB B paiiOHe pa3sMEINeHHUs IUTAHTALWK, YTO ABJIAETCA Pe3yNBTATOM
BHAOBOro obGenHeHns NpuOpPEeXHBIX NOHHBEIX 6uoueHos3os. Ilo 6uomacce coobuectBa 1 ra
TUIAHTALMK K KOHITY LIMKJ1a BBIPAIMBaHUA 9KBUBANIEHTEH 4 ra CKaJlbHBIX I'PAl € COOBLIECT-
BOM MHMIHMH H MHTWIACTEPA H S ra necka ¢ coobmecTBoM BeHyca U ckadapku. Takum obpa-
30M, NpH MPOAOKAOLIeHcs Aerpajalii NPUOPEKHBIX JOHHBIX OHOLIEHO30B KaBKa3CKOro
no6epexps, coobmecTBo 06pacTaHHs MCKYCCTBEHHBIX COOPYXKEHHMH, HCIONB3YeMBIX A
MapHKYAbTYpbl MHIHH, MOXKHO pacCMaTpHBAaTb KaK CYLIECTBEHHHBIH (akTop MeIHOpalMH
npHOPEKHBIX BOA.

3AK/IIOYEHHE

KoMrutekcHOe HM3ydyeHHe NMPOAYKIHOHHEIX XapaKTEPHCTHK CPeAN3eMHOMOPCKOH MH-
IVH Ha MOJBECHBIX MCKYCCTBEHHHIX cyGcTpaTax M coobluuecTBa ofpacTanus 3THX CyGcTpa-
TOB NO3BOJMIO Iy0)Xe OHATh MEXaHU3M GYHKUHOHHPOBAHUA CBA3CH «OOBEKT KyJIBTHBH-
POBaHHs — CONYTCTBYIOIIME BHIBI», BhISBUTH NPHYMHEI BO3HHKHOBEHHA «KPUTHYECKHX

cTaauii» B UHKIE BbIpAalQMBaHUA MHJHH, OOBACHHTh CE30HHRIE H3MEHEHHs GHOMAacCH OcC-
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HOBHBIX ()YHKLIHOHAIBHBIX IPYNH H MPUOIU3HTECS K MOHUMAHHUIO MEXAHH3MOB CYKLIECCHH

Ha HCKYCCTBEHHBIX Cy6cTpaTax W Ha 3TOH OCHOBE JaTh PEKOMEHJNALMH MO ONTHMH3ALHH

OGHOTEXHHKM BhIpallMBaHUA MHAMH. CpaBHEHME NAHHOrO COOOIIECTBA C €CTECTBEHHBIMH

JIOHHBIMH 6HOLIEHO3aMM BMELIAIOLIEH aKBaTOPHH MO3BOJIHIO OGHAPYXHTh €ro YHHKAIbHYIO

pone B cOXpaHEHHM GuopecypcoB B MpHUOpexHEIX Bogax. B Hactosinee Bpems, koraa ne-

rpajnauds JOHHBIX 6HMOIIEHO30B B MpHOpexHOH yacTH KkaBKasckoro nobepexss YepHoro

MOps TpHBENa K 3HAYHTENBHOMY CHIKCHMIO MX OGHOGHMIBTpallHOHHOM CHOCOGHOCTH, CO-

OpYXEHHME AOHHBIX MCKYCCTBEHHBIX PH(OB KaKk GHOGMIBTPALIMOHHEIX CyO6CTpaToOB TEXHH-

4eCKH He 0TpaboTaHo, A0poro U ManodpdexTuBHO. [103TOMY MOABECHEIE HCKYCCTBEHHbIE

Cy6CTpaThl, MCMONB3yEMbIE MU MapUKYIbTYPH MOJLTIOCKOB, MOXKHO PaccMaTpUBaTh Kak

caMblif IeHCTBEHHBIR HA CEroina cnocol NOBEIEHHMA MPO3PaYHOCTH BOLBI, U3BATHA Opra-

HHYECKOTO BEIIECTBA M CHWXEHHA 3BTPOQPHKAIMH, COXPAHEHHS MOJIOAM ABYCTBODYATHIX

MOJLTIOCKOB, YBEIHYEHHS YMCIEHHOCTH J1apBaTOHa. OTH (YHKINH OHM BHIIIONHAIOT Mapal-

JIENIBHO € OCHOBHOM — MONYdEHHEM TOBapHO#H npoaykumu. CnenoBartensHo, pasBUTHE Ma-

PUKYABLTYPBI MOJUTIOCKOB Ha poccHiickoM nmobepeskbe UepHOro Mops, MOMHMO 9KOHOMUYE-

CKoOH cocTaBnAtome, 6yner crnocob6CcTBOBATE COXpaHEHHIO GHOPECYPCOB U MOLNEPKAHHIO

peI6OX03AHCTBEHHOrO ¥ PEKPEAIMOHHOTO 3HAYCHHS TPUGPEKHBIX BOJ.

BBIBOABI

1. KomrutekcHoe H3ydeHHe MPOAYKLUHOHHRIX XapaKTEPUCTHK MHIHH W JUHAMHKH CO0bLUe-
cTBa ofpacTaHMA Ha MHMAMHMHBIX KOJUIGKTOpaX MOKA3ano, YTO «KPHTHYECKHE CTAAUM» B
LMKJIE BHIPAIMBAHHA MMIOMH COOTBETCTBYIOT 3TalaM MEPeCTPONKM Bcero coobliecTsa,
MO3BOJIMIO CHU3WTb BJIHAHHE CE30HHBIX (AKTOPOB M TEM CAMLIM NOBLICHTH 3PEKTUB-
HOCTb KY/JbTHBHPOBaHHUS.

2. JinvHa pakoBMHBI MMAKH Ha TpeX 0OCIEN0BaHHEIX THIIAX KOJUIEKTOPOB JOCTOBEPHO HE
PasnMYyaeTcs Ha MPOTAXKEHHH BCETo LIMKIA BHIPAIMMBAHMUA; MO Pa3IMYUAM XKe B GUCIEHHO-
CTH M GHOMacce MMHMH THITEI BRIPOCTHBIX CyOCTpaTOB MOXHO PacroJIOXHTbL B BO3pac-
TaloLEM NOPAAKE: KAMPOHOBBIH KaHAT C y3JlaMH — TIOJIHIPONMICHOBBIN KaHaT —~ TpajoBoe
TOJIOTHO.

3. PoCT KyABTHBMPYEMBIX MUIHH B BOCTOYHO#H 9acTH YepHOro MOpPA UMEET HenpephIBHBIH
xapakTep, 6€3 OCTaHOBKH 3HMOH M JIETOM BTOpOro roga. MakcHMyM NHHeHHOro pocta

Habmonaercs BeCHOH-eTOM BTOpPOro roja BelpalliliBaHWsd, MUHUMYM — B Ha4Yajl€ H KOHILIE
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BBIpAlHBaHHUA. AGCOMIOTHEIR BECOBOM NMPHPOCT MAKCHMANEH JIETOM M 3UMO#H BTOPOro ro-
na.

4. B coobumectpe o6pactanua o6HapyxeHo 23 BHAa MakpobGECo3BOHOYHBIX, H3 KOTOPBIX
12 MoryT cunTathes xapakrepurmu. HanGonbias Guomacca, NOMHMO MUIHMH, OTMEYeHa
Y YCOHOTHX paykoB B. improvisus u IBYCTBOPHATBIX MONAIOCKOB S. inaequivalvis , yuc-
JIEHHOCTB — Y HeMepTHH E. gracile y nonuxer N. succinea. Bnepssie mna Yeproro Mops B
cocrase ofpacranus B 3HaYHTENBHOM KONHYECTBE oTMeueHs! S. inaequivalvis u E. gracile.

5. Hamenenns 6uomaccsl cecToHodaros i GeHrodaros B xofe pa3BuTHA coobuiecTsa sB-
JIAIOTCSA PE3yNBTATOM HX MMKPOGHOTOMMYECKOTO pacmpeneneHnms: CrocobHOCThIO CECTO-
Hodaros 3acensTs BHOBL BOHHKAIOU[HE MHKPOGHOTOIE! U NPHYPOYEHHOCTHIO GenToda-
roB K MPOCTPAHCTBY BHYTPH MHAMHMHOTO NoceNeH A,

6. Ilo uucnenHoctn, 6MoMacce M CTeNeHN KOMHUHHPOBAHMA MMAHE, 110 COOTHOIIEHHIO
Guomace cectonoparos u GeHTodaros, no yCTOHYMBOCTH K BAHAHHIO CEIOHHEIX (AKTO-
POB, CKOPOCTH YCTAHOBJIEHHS DAHTroBOH CTPYKTYph! coOGIIECTBa ONTHMAABHBIMH ABIA-
I0TCA KOJIEKTOPhl U3 TPANOBOTro MOMOTHA H NOMHNPONHIEHOBOTO KAHATA.

7. Ilo nabopy M KOJHYECTBY XapaKTEPHBIX BHAOB COOGLIECTBO 06pacTaHHMf MHAMHAHBIX
KOJIEKTOPOB SABNSETCS aHANOTOM coobllecTBa CKANBHON MMOMM U MMTHAACTEpa, a 110

6HoMacce npesbiiaet ero B 3-4 pasa.
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