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B wuccrnenoBaHusX COCTOSHHMSI MOPCKOW Cpeabl B MPUOPEKHBIX BOAAX
UYepHoro Mopsi oco00e MECTO 3aHUMAET M3YyUYCHHE W3MEHEHHS WHTECHCHUBHOCTH
nmoJyisi OMOJIOMUHECIICHIINH, SIBJISIONICECS Ba)XHBIM JJIEMEHTOM (DYyHKIIMOHH-
pOBaHUS TUIAHKTOHHOTO coo00IIecTBa. M3BeCTHO, YTO WMHTEHCHBHOCTH TOJIS
OMOJIFOMUHECIICHITUY TTO3BOJISIET BBIABUTH IMPOCTPAHCTBEHHYIO CTPYKTYPHUPO-
BaHHOCTh IUIAHKTOHHOTO COOOIIECTBA, M SBJISETCS BaXKHBIM IOKa3aTelieM
AKOJIOTMYECKOI'0 COCTOSIHUS AKOCUCTEMBI [ 15, 16, 17].

UccnenoBanne mpoCTpaHCTBEHHOTO PACIIPEACICHNS] MHTEHCUBHOCTH TOJIS
OMOJIFOMUHECIICHITNY, CO3/]laBaéMO€ TUIAHKTOHHBIMU OHWOJIFIOMHUHECIICHTAMU B
UepHoM Mope, MpOBOAWIN MHOTHE HccienoBarenu [2, 15, 16, 17]. N3BecTHbl
paboOThI, MOCBSIICHHBIC BBIICHEHHUIO CBSI3U XapaKTEPUCTUK MHTEHCUBHOCTH TIOJISI
OuostoMuHecHeHIIMY B YepHOM Mope C BHJIOBBIM pa3HOOOpazueM H
pacripesieieHieM  IUIAaHKTOHHBIX ~ COOOIIECTB, C  TUAPOPU3UUYECKUMHU
XapaKTePUCTUKAMU CPebl OOUTaHUs, CE30HHBIM U3MEHEHUSMH UHTCHCUBHOCTH
noyst  OmonmomuHecteHuu [1, 2]. OnmHako WUCCIEAOBaHUS PETrHOHATBHBIX
OCOOCHHOCTEM CE30HHOMW JMHAMUKH  BEPTUKAIBHOW  CTPYKTYpHl  IOJIA
OMOJIIOMUHECIICHIINN, CTPYKTYpU3aIllMd  IPOILIECCOB  OMOITIOMHUHECICHIINH,
MPOTEKAIOIINX B MOBEPXHOCTHOM M MPHUIOHHOM CJIOSX B MPHUOPEKHBIX BOJAX
UepHOro MOpst HE MPOBOUIIOCE.

[IpumMeHeHHEe METOJI0B MHOTOMEPHOI'O0 CTAaTUCTUYECKOTO aHallu3a JJis
HCCIIeI0BAHUS KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEMN BHYTPHUT0JIOBOM
W3MEHYUBOCTH MHTCHCUBHOCTH MOJIsI OMOTIOMHHECIEHIIMM JaeT BO3MOXKHOCTD
CTPYKTYpUpOBaTh HHGOPMAIIMIO, TOJYYCHHYIO Ha OCHOBE MHOTOYHMCICHHBIX
AKCTIIEPUMEHTAIBHBIX HUCCIEAOBAaHUN, OOHAPYXKUTh BHYTPEHHHUE CBSI3H MEXKIY
MporeccaMi, MNPOTEKAIOIMUMH B HAOII0JaeMbIX COBOKYITHOCTSIX U BBISIBUTH
o0Ire 3aKOHOMEPHOCTH Pa3BUTHS THAPOOUOHTHBIX coodOmiectB [3, 8, 10].
Ilenbro Hameit pabOTHI SBIAETCS MCCIEIOBAHUE OOIIUX 3aKOHOMEPHOCTEM
CE30HHOW BapHabEIbHOCTH BEPTUKAIBHON CTPYKTYpbl WHTEHCHUBHOCTU IOJIS
OMOJIFOMUHECIICHITMN B MPUOPEKHBIX Bojax UepHOro Mopsi M CTPYKTypHU3aIus
METOJJaMU MHOTOMEPHOW CTaTUCTHUKH CE30HHBIX TMPOIECCOB H3MEHEHUS
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WHTECHCUBHOCTH TIOJISI OMOJIOMHHECIICHIIMM B TMOBEPXHOCTHBIX M TITyOWHHBIX
CJIOSIX PErHoHa.

Marepuajbl 1 MeTOAbl HccJieaoBanus. VccienoBanus BepTUKAIBHOM
CTPYKTYPhI CE30HHOM U3MCHYHBOCTH WHTEHCUBHOCTH TOJISI
OMOJIFOMUHECIICHIIMA TIPOBOAWIM B TOBEPXHOCTHOM U TPUIOHHOM CJIOSAX
OTKPBITOM akBaTopuu Mopsi Ha TpaBepce 0. Kpyrmas (ct. Ne 1), a takxke B
akBaTopur CeBacTomnoIbCKOM OyXThl B paiione 6. KoncrantunoBckas (ct. No 2)
u 6. lNomnangus (ct. Ne 3) (puc. 1). lns aHanu3a CE30HHOW W3MEHUYUBOCTH
BEPTUKAIBHBIX MPOPUICH WHTCHCUBHOCTH TIOJII OWONIOMHUHECHCHIIMH ObLIH
ucroab3oBansl qanablie 2009-2010 rogos.
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Puc. 1. Cxema palioHa HCCIEOBAHUS.

AxBatopuss Ha TpaBepce 0. Kpyrmas (cr. 1) oTHocuTenbHO
riyookoBogHas (h > 60 M), uMeromiasi BOJJOOOMEH C OTKPBITOM YacTbiO MOpH,
XapaKTepu3yeTcss TOCTATOYHO YCTOMYMBOM cTpaTthduKkanueid BOJHON TOJIIH,
ONpENENAONIEN BEPTUKAIBHYIO CTPYKTYpy TEMIIEPATyphl M  COJIEHOCTH.
CeBactormnonbckass OyXxTa OTHOCUTCS K BOJOEMAaM 3CTyapHOrO TUIA U HUMEET
OTrpaHUYEHHBIN BOJOOOMEH ¢ OTKPBITHIM MopeM. Kpome Toro, CeBactomnonbckas
OyxTa BKJIOYAET yCThEBOE B3MOphE peku UEpHOI, KOTOpas SBISETCS CTOKOM
MPECHBIX BOJ B OyXTy, B Pe3yJIbTaTe€ YEro MPOUCXOJUT CMEIICHUE PEUHBIX U
Mopckux Box [11, 12, 13]. B 3aBuCHUMOCTH OT BEIWYMHBI CTOKA PEKHU
BO3JICHCTBHE TIPECHBIX BOJ PACIPOCTPAHSIETCS HA aKBaTOPUIO OYXThl B
pPa3JIMYHOM CTENEHU, YTO CYHUIECTBEHHO BIIMSIET HAa HKOJOTHYECKUE YCIOBUS
pEruoHa.

KoncrantunoBckas 6yxta (cT. Ne 2), rimyOuHa KOTOpoil He mpeBbIaet 19
M, OTHOCHUTCSI K OTHOCUTEJIbHO YHCThIM paiioHaM CeBacTononbckoi OyxThl [12,
13], B ornuume ot Oyxtbl [ommanaus (ct. Ne 3), xoTopas HaxoAWTCS B
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HeHTpasibHOM yactu CeBacTomoyibcko OyxThl W umeer rnyouny 18 m. Ha
COCTOSIHUE TOCJIETHEH OKa3bIBaeT CYIIECTBEHHOE BIMSHUE TOT (DAKT, 4TO 3TO
30Ha aKTUBHOT'O CMEIIMBAHUS PEYHBIX U MOPCKUX BOJ [6, 9, 11] (puc. 1).

[one OMOJTIOMHUHECIICHITNU UCCIIeI0BaU METOJIOM
0aTU(POTOMETPUUECKOTrO 30HIUPOBAHUS, HCIONb3Ysl THUAPOOHOPHU3NYECKUt
komiuiekc «Cambna-M» [4]. C ero mnoMmompl0 KpoMe€ HHTEHCHUBHOCTH
OMOJIOMUHECLICHIINM U3MEPSUIN TakKe TeMIEeparypy U COJEHOCTb Ha riyOuHe
H3MEpEHUS.

[Ipu npoBeeHNN CTPYKTYPU3ALMHN CE30HHBIX U3MEHEHU MHTEHCUBHOCTH
noJyis  OMOJIOMUHECLICHIIMM HUCIOJIb30BAIM  arjioMepaTUBHO-UEPaAPXUUECKUM
METOJI TPYNIHUPOBKH KJIACTEPHOrO aHaju3a. OTOT METOJ MpeArojaraeT
MocJieIOBaTENIbHOE 00BEAMHEHHE TPYII B KJIACTEPHl MO CTENEHU UX OJIM30CTH
Ipyr K apyry. B aTtom ciydae KkiactepHoe pelieHue MpecTaBiIseT co0oil
MEpapXUUECKYIO CTPYKTYPY BIOKEHHBIX APYT B Apyra Kiactepos [3, 8, 10].

B kauecTBe Mepbl CXOACTBA Ipymi OUOJIOMUHECIEHTOB MCIOIb30BAIN
MaHX?TTEHCKOE pacCcTosiHue, onpeaensiemoe mo ¢opmyse [8, 10]:

n
dy =2 % =Xy,
k=1
(1)
rae dij — pacCTOSIHME MEXAY i-Od M j-OW IPYINIAaMH; X — YACIECHHOE 3HAYCHUE
k-oi mepeMeHHOM M i-TOM TPYNIBI; Xj; — 4YHUCICHHOE 3HA4YCHHE k-0

IIEPEMEHHOU IS j-OU TPYIIIIBI.

[Ipu npoBeneHnn KiacTepu3aluu UCIoab30Baau Meroa Bapaa (Ward) [3,
8, 10, 18]. DTOT METOX MO3BOIMII BHAUYAJIE KaXAYI0 IPYIITY NPEICTABUTH B BUJIE
OTJEIBHOr0 KiacTepa. 3aTeM HaxOJIUTCd MHUHHUMAJIBHOE PACCTOSHUE MEXIY
napamMu KJIacTepoB, KOTOpble OOBEIUHSIOTCS B €IMHBIN KiacTep, MOCIE Yero
npouecc oOBEAMHEHHs KIAacTepoB MOBTOpsieTcs. Merox Bapna nis ouneHku
PACCTOSIHUM MEX]1y KJIaCTepaMH MCIOIb3YeT METOAbl AUCTIEPCUOHHOTO aHAIH3a.
B xauectBe paccrosuus dis(Y, X) mexnay knacrepamu X u Y 6epercs mpupocT
CYMMBI KBaJpaTOB PACCTOSHUM OOBEKTOB J0 LIEHTPOB KJIACTEPOB, MOIYYaeMblii
B pe3ylnbTare ux ooveaunenus [10, 18]:

dis(X,Y)=— (X + Y)Y (X +7),
n

Lt

)
rae X,Y — pajanyc-BEKTOPHI LIEHTPOB KIACTEPOB; 71y, M, — YHCIO DJIEMEHTOB B
kiacrepax. Bepxuuii nuanexc 7' 03Ha4aeT TPAHCIIOHUPOBAHUE.

Meron Bapna MUHMMH3UPYET CyMMY KBaApaToB Ui JIIOOBIX JIBYX
(TUMIOTETUYECKUX) KJIACTEPOB, KOTOpbIE MOTYT ObITh cdopmupoBanbsl. Ha
KOKJIOM 1Iare oOBEIUHSIOTCS TaKhe JBa KiacTepa, KOTOpble MPHUBOAST K
MHUHMMaJIbHOMY  YBEJIIMUYECHHIO  BHYTPUIPYIIIOBOM  CyMMBI  KBaJpaToOB
paccTosIHUM. DTOT METOJ HallpaBieH Ha 00beIMHEHNE OJIM3KO PACTIONOKEHHBIX
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KJIACTEPOB M HMMEET TEHJEHIMIO K HAXOXJEHHUIO (WIM CO3JaHUI0) KJIacTepoB
NpUOMM3UTENIBHO  PaBHBIX  pa3MepoB. Meroa  sABISETCS  JOCTaTOYHO
3G ()EKTUBHBIM ISl OTHOCUTEIBHO HEOOIBIINX COBOKYMHOCTEH maHHbIX [8, 10,
18] 1 mo3TOMY IPUMEHUM JJIsI CTPYKTYPHU3ALMH BHYTPUTOIOBOM U3MEHYUBOCTH
MHTEHCUBHOCTH MOJI1 OMOIIOMUHECIEHIIUU.

Marematuyeckas  oOpaOoTKa  pe3yJbTaToB  MPOBOAMIACH  Ha
MepCOHATBLHOM KOMITBIOTEPE ¢ UCIOJIb30BaHuEM nporpamm Microsoft Excel 7.0,
SPSS, Statistica 6.0.

Pe3yabTaTthl U o0cy:xnenue. Ilpu ananuze BepTHKaIbHBIX Npoduieit
MHTEHCUBHOCTHU TOJII OMOJIIOMUHECHEHIIMU OTKPBITOM M 3aKPHITOM aKBaTOPUU
MOpSI BBISICHUJIOCH, YTO HMMeEETCs JBe O0JIACTU MOBBILIEHHON HMHTEHCHUBHOCTH
noJis OMOJIOMHUHECLICHIIMN, CE30HHBIE MPOIECChl B KOTOPBIX MPOTEKAIOT IO
pa3HbIM 3akoHOM. Jlnsi Oosiee MOAPOOHOTO HM3YYEHHUS CE30HHOM JTUHAMUKHU
MHTEHCUBHOCTH MOJIs1 OMONIOMUHECHEHIIMN BCIO TOJIIY BOJABI YCIOBHO pa3omiiu
Ha JIBE€ YacTH, B KOTOPBIX pPAaCIHOJIOKEHBl JIOKAJIbHbIE MAaKCUMYMBI
MHTEHCUBHOCTHU TOJS OMOJIIOMUHECHEHIIMU: MOBEPXHOCTHBINA cioil (0-5 M) u
[UIYOUHHBIA WY MPUJIOHHBIN ciioi. ['myOuHHBIN cnoit Ha TpaBepce 6. Kpyrnas
pacrnionoxkeH Ha riyouHe 30-50 M, a mpuaoHHBIA cioil B CeBacTOMOIbCKOM
oyxte (ct. Ne 2, Ne 3) — ma rmybune 10-17 m. MHTEHCUBHOCTH MO
OMOJIOMUHECHICHIIMM B 3TUX CIOSX YCPEIHsAJach, W HOPMHpPOBajach Ha
MaKCHUMaJIbHOE T'0JI0OBOE 3HA4Y€HHE B JIaHHOM cioe. llomydeHHble pe3ynbTaThl
CE30HHOW JMHAMUKM HWHTEHCUBHOCTHM TMOJS  OWONIOMUHECUEHUUH  JJis
MOBEPXHOCTHOTO M TTyOMHHOTO (IPHUIOHHOTO) CJIOEB U300paKEeHbI HA pUC. 2 U
3, COOTBETCTBECHHO.

1,00
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0,01

AHBapb ()eBpalb MapT ampen, Mail HIOHB HIONb  aBryCT CEHTAOPH OKTAOGPL HOAGPH

Puc. 2. Ce30oHHBIC U3BMEHEHUS MHTEHCUBHOCTH I10JIS1 OMOIIOMHHECIICHIIUN B
MOBEpXHOCTHOM cioe: 1 —Ha cT. Ne 1; 2 —Ha c1. Ne 2; 3 — Ha cT1. Ne 3.
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CpaBHuBass JaHHBIE 110 HMHTCHCUBHOCTH TIOJISI OMOJIIOMUHECIICHIIUU,
MOJTyYEHHbIE B TTIOBEPXHOCTHOM CJIO€ OTKPBITON akBatopuu YepHoro mops (CT.
No 1) ¢ pesynbpTaTamu Kcciie10BaHUN B MOBEPXHOCTHOM clioe CeBacTOMOIbCKOM
OyxThl Ha CT. Ne 2 1 cT. Ne 3, MOKHO OTMETHUTH, YTO B II€JIOM B MTOBEPXHOCTHBIX
CJIOSIX HUCCIEIOBAHHOTO PpEruoHa COXPaHSIIOTCS OO0Iue YepThl TOJ0BOMU
JTMHAMHWKY UHTEHCUBHOCTH TOJIs1 OMOIFOMUHECIIeHIIUU (puc. 3).

1,000 m

0,100

0,010 ,_,"//‘“"

0,001

SHBapb (EBpaNb MapT anpeib Mail  MIOHb MIONb ABTYCT CEHTAOPH OKTAOPH HOSAOPH

Puc. 3. Ce30HHBIE U3MEHEHUS UHTEHCUBHOCTH IOJIsI OMOTIOMUHECLIEHIIUH B
NpUAOHHOM (T1yOuHHOM) ciioe: 1 —Ha cT. No 1; 2 —nHa ct. Ne 2; 3 — Ha cr. Ne 3.

B otkpsiToii akBaTopun Mops (cT. Ne 1) B xoJiofHOE BpeMs roja (SHBaphb,
dbeBpasib, MapT) HECMOTPS Ha aKTUBHYK BEpPTUKAJIbHYIO KOHBEKIIHIO,
MaKCUMYMBbI KOHIICHTpAIlud OWOJTIOMHUHECIICHTOB B TEMHOE BpEMs CYTOK
HaxoJsTcs B BepxHeM 10-Th METPOBOM clioe. Y BEJIMUCHUE HHTEHCUBHOCTH TTOJISI
OMOJIFOMUHECIICHIIMY B HCCIIEIOBAaHHBIX BOJAaX B Hayaje rojaa (SHBapb—MapT)
OblI0  OOYCJIOBJIEHO, IO BCEHl BEPOSATHOCTH, YIYy4lIeHHEM CHaOXXeHus
OMOTeHHBIMH 3JIEMEHTAMH IMOBEPXHOCTHBIX BOJI M 3HAYUTEILHOMY IOBBIIICHHUIO
COJIEp>KaHMs B BOJIC YCBOSIEMOT'O OPTaHMYECKOI'0 BeleCcTBa. B MOBEpXHOCTHOM
CJI0€ B COOTBETCTBUU C KU3HEHHBIM IUKJIOM MPOUCXOIUT O0Jee MHTCHCUBHOE
MMTaHUE U pa3MHOXeHUe ruapooduonTos [1, 7, 11, 14, 16, 17].

Temnepartypa mo Bceld TOJIIE BOABI B XOJOAHBIN MEPHOJT HAa TpaBepce O.
Kpyrmas Ha 0,9°C m comémocts Ha 0,22 %o OKas3aliCh BbINIE, 9eM B
CeBacronoyibckoit 0yxTe. B MenkoBonHoi CeBacTonoyibCckoi OyxTe Ha cT. No 2
(6. KoncrantunoBckasi) u ct. Ne 3 (6. 'omnmanmgusi) B XOJIOAHBIA IEpUON
MPOCJICKUBANIACH TA )K€ KapTUHA — OJTHOPOJIHOE paCTPEICIICHHE TEMIIEPATYPhI U
COJICHOCTM B BEpXHEM M TPUJAOHHOM cjosix. HM3-3a cmaboro 3uMHEro
KOHBEKTHUBHOTO TiepemeniuBanusi Boa B (CeBacTOMOJBCKONH OyXTe CIow,
oOorarieHHble OMOTCHHBIMH JJIEMEHTAMHM, SBISIONIMMHU IMUTATEIHLHOW Cpemou
U1 (PUTOIUIAaHKTOHA pacrojaraloTcs B THpujgoHHOM cioe [7, 11, 12, 14].
NMeHHO 03TOMY, MaKCUMaJIbHAasi HHTEHCUBHOCTh T10JISI OMOJIFOMUHECIICHITUH (B
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otnuune oT akBaropuu 0. Kpyrnas) B CeBacTomnonbckoil Oyxte HaOmoaanach B
npuaoOHHOM cjoe. OJHAKO HMHTEHCHUBHOCTH IMOJISI OMOJIOMUHECUEHIUMU Ha
TpaBepce 0. Kpyrias B moBEepXHOCTHOM cJio€ B cpeAHEM B 6 pa3 BbIIIE, YEM B
CeBacTtornosbckoii Oyxre.

B Becennwuii nepuon (ampenb, Mail) B OTKPBITOW YacTH MOps HAYUHAETCS
MEPECTPOKA  BEPTHKAJIBHOW  TEPMHUYECKON  CTPYKTYpbl, IpPEKpaliacTcs
OXJIaXJEHUE TOBEPXHOCTHBIX BOJ M KOHBEKTHMBHOE NEpeMelmuBaHue. B 3toT
NepuoJi HauuHaeTcss Oo0pa3oBaHHWE TEMIIEPATypHOTO U IUIOTHOCTHOIO
paccioenus [7, 12, 15].

KonnuecTBo cBETAIIMXCS BUIOB IUIAHKTOHA B BEPXHEM CIIOE€ MOBBICHIIOCH
3a CUeT AMUIUIAHKTOHHBIX (popM [15] 3a cuéT yero yBenuuuaach MHTEHCUBHOCTD
CBEUEHHUsI, KOTOpas BO3pocia A0 3HadyeHus, paBHOro 0,37 OoT MakCUMaJIbHOU
ce3oHHOM BenauuuHbl (puc. 2). C yBenuueHUEeM TJIYyOMHBI TPOUCXOIUT
MOHM)KEHUE YHMCIEHHOCTH CBETSIIErocsl IJIaHKToHa W Ha Tiayoune 30-40 wm
MHTEHCHUBHOCTh CBEYEHHMS YMEHBIIMJIACh B BECEHHMM NepuoJ B 3 pasza 1o
CpaBHEHUIO ¢ (DeBpabCKUMU 3HAUEHUSIMHU (pHC. 3).

B CeBacrononbckoit 6yxte Ha cranuusx Ne 2 u Ne 3, B BECEHHUI NepUO/]
IIPOTPEB IO BCEH TOJIIIE BOJBI IPOXOAUT UHTEHCHBHEE. CpeaHssa TeMnepaTypa B
CeBactononbsckoii Oyxte Ha 2,2°C Bbllle, 4eM B OTKPHITOH YacTH MOPSL.
Conénocte B cpennem Ha 0,3 %o Mensbiie, yeM Ha cT. Ne 1. IIpu Hapacranuu
MOCTYIUIEHUSI TPECHBIX BOJ, B BECEHHUW MEPHOJ MPOUCXOIUT YCKOPEHHOE
pacnpecHenue 0yxTol. [Ipu 3TOM cpenHsis col€HOCTh B OyxTe ymeHblaeTcs [9,
11, 13].

NHTEeHCUBHOCTD MOJIsI OMOTIOMUHECIICHIIMN B IOBEPXHOCTHOM CJIO€ HA CT.
Ne 2 (6. KoHcTaHTHUHOBCKAs) YBEIMYUBAETCS, IOCTUTasi K KOHILY Mas 3HAYCHMS
OJIU3KOTO K MAKCUMAJIbHOMY CE€30HHOMY (pHC. 2). B mOBEpXHOCTHOM cllo€ Ha CT.
Ne 3 (6. Tonnanausi) ”THTEHCUBHOCTH B Mae BO3pPACTaET HE TaK 3HAUYUTENbHO, KaK
Ha cT. Ne 2, mocturas nuiib ypoBHA 0,1 OT ce30HHOro MakcuMmyma. 3a CUeT
HE3HAUUTEIBbHOM TIHYOMHBI M OTHOCHUTEIBHO YMCTOM akBatopuu [7, 9]
WHTEHCUBHOCTh  TOJi1  OMOJIIOMUMHECUEHLUMH B  BepxHeM  cioe 0.
KoncrantuHoBckas B 1.6 pa3 Bblllle, Y4EM B OTKPBHITOM yacTu Mops U B 4,6 paza
BbIllle, yeM B 0. ['ommannusg. B mpuaoHHOM cioe akBaTopuu Ha TpaBepce 0.
Kpyrnass ”HTEHCUBHOCTH TOJII OMOJIOMHHECIIEHIIMM K Mal0 yMEHbIIAeTcs, a B
CeBacTomosibCKOi OyXTe — yBeJIMUNBAETCS.

B akBatopuu Ha TpaBepce 0. Kpyrias mocteneHHbI IpOrpeB BOJHOMN
TONIIM MPH TNEPEXOAE K JIETHEMY IIEPUOAY BCIEICTBUE BO3HUKAIOIIEH
TeMIlepaTypHOl cTpaTudUKaMu BOJA 3aTPYAHSET MIPOLECChl BEPTUKAIBHOTO
0oOMEHa M BBIHOC K TTOBEPXHOCTH OMOT€HHBIX BelecTB. CBETAIINECS OpraHUu3Mbl
YXOAST B HUXKE Jiexalire oO0JacTH C ONTHUMANbHOW I HUX TeMIEepaTypoi,
pacnojio)KEHHOW B 30HE TeMIepaTypHOoro ckadka (g OOJBIIMHCTBA
CBETAIIMXCS BUOB ONTUMAJIbHAS TEMIIepaTypa OJIn3Ka K 14,0—22,OOC) [1,5, 14,
15].
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B nambonee »xapkue Mecsipl JieTa (MIOJNb-aBI'YCT) B BEPTUKAIBHOU
CTPYKTypE HaOIIOAalCsl 1Ba MUKa WHTCHCHUBHOCTHU TOJISI OHMOTIOMUHECIICHITIH,
OJIMH U3 KOTOPHIX PaCIONIOKEH HIDKE, TPUUEM ero 3HaueHue B 4—6 pa3 Ooublie,
9YeM B IOBEPXHOCTHOM CJIO€, a APYTrOi — B CJIOE TEMIIEPaTypPHOTO CKadKa.

B CeBacromnonbckoil OyXTe ¢ HMIOHS IO aBryCT MHTCHCHUBHBIN IPOTpPEB
BCEH TONIIM BOABI TMPHUBEI K TOMY, 4YTO CJIOH TEMIIEpaTypHOrO CKadka
oTCyTCTBOBajJ. VHTEHCHUBHOCTH TOJSI OHMOJIIOMHUHECIEHIIUM B MOBEPXHOCTHOM
cinoe Ha cT. Ne 2 u Ha ct. Ne 3 Opuin B 2—3 pasza Bblllle, 4YeM Ha Tpasepce O.
Kpyrnas. B npuioHHOM clioe MHTEHCHUBHOCTH TOJIsi OMOJIFOMHHECIIEHIIUHU Ha CT.
Ne 2 m ct. Ne 3 ObITM HE3HAUMTENBHBIMH, B TO BpeMs Kak Ha Tpasepce O.
Kpyrnas ona yBennmuuiach K aBrycTy B 6 pas.

B Hauane ocenu (ceHtsi6pnr) Ha TpaBepce 0. Kpyrmas eme coxpansercs
TeIUTasi YCTOHYMBAs MOTroJja CO CIa0bIMH BETPaMH W HEOOJBIINM BOJHEHHEM.
Xapaktep BEPTHKAITHHOTO MU3MEHEHUS WHTCHCUBHOCTH 0TSt
OMOIOMUHECIICHIINN TPAKTUYECKH TaKOW JKe, KaK W B JICTHUE MECSIIbI.
MakcuManpbHOE  3HAYCHWE  WHTEHCUBHOCTH  TOJIA  OWMOJIOMHUHECHEHIINU
HaOJI0JATIOCh B CEHTSAOpE B CII0€ MaKCHMAJIBHOTO TPaJHEHTa TEMIEpaTyphl Ha
riryoune 32 m.

J1J1st TO3/THEr0 OCEHHETO MEPHOJIa XapaKTEPHO MOCTEIEHHOE OXJIAXKIECHUE
MOBEPXHOCTHBIX BOJl, YTO MPUBOJAWT K BO3HUKHOBEHUIO KOHBEKTHBHOTO
nepeMenTuBaHus BCISICTBUE TOTO TEMIIEPATYPHBIA CKAYOK HECKOJIBKO Pa3MBIT
M TUIAHKTOHHBIE COOOIIeCTBAa HAa4YyMHAIOT cMmemuBaThcs. K HOAOpIO
yCTaHaBIMBAeTCsl ciabas HEyCTOWYMBAash BEpPTHKAJbHAs TeMIlepaTypHas
CTpaTUUKAIINSA, KOTOpast JIeTKO paszpymraercs BETPO-BOJIHOBBIM
nepeMenIuBaHueM, U cMeHsieTcss romorepmueii [9, 12]. B rmy0okoBogHOM cloe
YPOBEHb HMHTEHCUBHOCTH IIOJII OWOTIOMUHECHEHIIMM B OTH MECSIBI OBLT B
CpeaHeM B 5—6 pa3 MeHbIIIE IO CPABHEHHIO C MOBEPXHOCTHBIM 5-TH METPOBBIM
CJIOEM.

Ha cranmusx Ne 2 u Ne 3 B okTa0pe—HOsI0pe HaAOMIOATIOCHh YKE
NPAaKTHYECKA OJHOPOJHOE paclpesielieHne TeMIepaTypbl 1O BEPTHKAIH C
MOCTENEHHBIM €€  CHIDKeHHeM K  HosOpro. HawuOonpmime  3HaYCHHS
WHTCHCUBHOCTH TOJIsI OMOIFOMHHECIICHIINU PETUCTPUPOBAIUCH B ATOT MEPUO]T B
MOBEPXHOCTHOM cloe. MaxkcumambHast WHTCHCHUBHOCTD 0TSt
OMOIOMUHECIICHIINM HaO0JIo/1anach B OKTSAOpe, a K HOSOPIO HHTEHCHUBHOCTH
1oJisi OMOTIOMUHECIICHIINY YMEHBIIMIACh MO4UTH B 1,5 pasa (puc. 2).

Ecnmn oOmue 4dYepThl CE30HHBIX W3MEHEHHA WHTEHCHBHOCTH TIOJI
OMOJIOMUHECLICHIINM B MOBEPXHOCTHOM cjioe B CeBacTOMOJILCKON OyXTe Maio
OTJIMYATUCH OT HHTCHCUBHOCTH TIOJSI OMOTIOMUHECIICHIINN OTKPBITOTO MOpsI Ha
TpaBepce ©0. Kpyrmas, TO ce30HHBIE W3MEHEHHS WHTCHCHBHOCTH TIOJS
OMONIOMUHECIICHIINM B TJIYOOKOBOJAHOM CJO€ OTKPBITOW YacTH MOps
CYIIECTBEHHO OTJIMYAETCSA OT CE30HHBIX TPOIECCOB B MPUIOHHOM CIIOE
3aKkpbITOM akBatopuu (CeBacToOnoibCcKas OyxTa).
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OOmuit  X0a  CE30HHBIX  HM3MEHEHHH  WHTCHCHBHOCTH  TOJIA
OMOFOMHHECIICHIIUN B IPUIOHHOM clioe CeBacTOMONbCKON OyXThI Ha CT. No 2 1
Ne 3 moxaszan Ha puc. 3. Ce30HHass TUHAMHUKA XapaKTEpPU3yeTCs HEBBICOKUM
YPOBHEM HHTEHCHBHOCTH TIOJsI OMONIOMHHECIICHIINY, MAaKCUMaJIbHOE 3HAYCHUE
orMedeHo B Mae B 0. KoncrantunoBckas (cT. Ne 2), a0 B 4,5 pa3a MeHbIIe, 4eM
WHTCHCUBHOCTh TOJIS OMOJTIOMUHECIHEHIIMU B 3TOH OyXT€ B MOBEPXHOCTHOM
cinoe. CpenaHuie CE30HHBIE JaHHBIC OTPAKAIOT HE3HAYUTEIHHBIC YBEIWUCHHUSI
WHTCHCUBHOCTH TIOJI1 OWOJIIOMHHECHIEHIIMU 3UMOHM ((eBpasib), BeCEHHUH
MakCUMyM B Mae H HEOONbIIOE OCCHHEE YBEIWYCHHE HWHTCHCHBHOCTH,
NpUXOJIAIIeecs Ha OKTAOPh MecsIl. YKe K HOSOpI0O OTMedaeTCsi 3HAUYUTEIbHBIN
CTiaJl ”YHTCHCUBHOCTH TIOJIS1 OMOFOMHHECIICHIINH.

B oTkpsiTOlt akBaTopuu Ha TpaBepce 0. Kpyrias B rirybOKOBOJHOM clioe
B TEUCHHE Tojia OBbLI 3apEeruCTPUPOBAH OJAMH MAaKCUMyM WHTCHCHBHOCTH IIOJISI
OMOFOMUHECIICHIIUY B CEHTSAOpE MecsIe. DTOT MaKCUMyM B 3 pa3a BBIIIE, YeM
WHTCHCUBHOCTH TIOJISI OMOTFOMHHECIIEHIIMU B 3TOT K€ MECSIl B TOBEPXHOCTHOM
cioe, W SBIIeTCS AOCOJMIOTHBIM MaKCUMyMOM HWHTCHCHBHOCTH  TIOJIS
OMOTFOMUHECIICHIIUY B UCCIICTyEeMBIi IEPUO/I.

[Tpu mpoBeeHNH KIACTEPHON CTPYKTYPHU3AIMU CE30HHOW M3MEHUYHUBOCTH
WHTCHCUBHOCTH TIOJII OWONIOMHHECIICHIINM Ha TIEPBOM JTale Ha OCHOBE
NPOBEJCHHOTO  BHIIE aHanmu3a OBUIO  BBIIEICHO IIECTh  OTIEIBHBIX
MOHOKJIACTEepOB (TPYIIII).

B otkpeiToit wactu mopst (ct. Ne 1) BbIIeNeHO JABE TPYIIBI CE30HHBIX
W3MEHEHUN WHTEHCHUBHOCTH TOJII OMOTIOMHHECHEHIIMH: B TOBEPXHOCTHOM U
riiyOuHHOM ciosix. B 3akpsiToil akBaTopun Mops (B 6. CeBacTonosbckasi) ObLI0
BBIJICJICHO YEThIpE TPYIIBl CE30HHBIX M3MEHCHH WHTCHCHUBHOCTH IIOJIS
OMOIOMUHECIICHIINY HAOII0/IaeMbIX B TOBEPXHOCTHOM U TPHUIOHHOM CIIOSIX
cooTBeTcTBeHHO Ha craHuuax Ne 2 (6. KoncrantunoBckas) u Ne 3 (O.
[Nonmmanaus).

Ha BTOpOM 3Tame kiacTepu3alnyd CPAaBHHUBAIUCH CE30HHBIC H3MEHECHHSI
WHTCHCUBHOCTH TI0JIs1 OMOIFOMUHECIICHIIUY B BBIICTICHHBIX CIIOSX U TI0 (hopmyIie
(1) paccumThIBANHCh MATPHUIBI PACCTOSHUN MEXAY TPYIMIAMH, IOCIE Yero
UCXO/JHBIE  Tpynmbl  (KJIAcTepbl)  TPYNIHUPOBAINCH  arJIOMEpPaTHBHO-
UEPAPXUUECKUM METOJIOM C UCTIOIB30BAHUEM COOTHOIICHHUS (2).

Ha puc. 4 wuzoOpaxeHa MONy4YeHHAs IEHApPOTpaMMa KIIaCTEPHU3AIHH
CE30HHBIX U3MEHEHUH MPOIIECCOB MHTCHCHUBHOCTH TOJSI OMOJIFOMHUHECHICHITUU |
yKa3aHbl MEKKJIACTEPHBIC PACCTOSHUSI.

Ha nengporpamme Xopomio BHUICH TMpOIECC arjioMepanuu (CIusHue
OTIENBHBIX TPYNI B €IUHBIA OKOHYATENbHBIA KiacTep). s kaxmoro y3na B
aeHporpamme (tam, rae GOPMHUPYETCS HOBBIM KIACTEp) MOXKHO BHICTh
BEJIMUMHY PACCTOSHUS, TSI KOTOPOTO COOTBETCTBYIOIINE TPYIIIBI CBA3BIBAIOTCS
B HOBBIH OOBETMHSAIONMINN KIIaCTeP.
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Puc. 4. Jlenagporpamma KiacTepu3ali U MEXKIACTEPHBIE PACCTOSHUS.

MuHuManpHOE MEXKIACTEPHOE PacCTOSTHUE HAOII0JAaeTCs B MPUIOHHOM
cioe Ha ctaHiuax Ne 2 u Ne 3 (Ha puc. 4 oHM 0003HauYeHBI, Kak CcT. Ne 271 1 CT.
Ne 371), TO Ha nEeHapOrpaMme 0Opa30BaHHBIA STUMH CTAHIIUSIMUA HOBBIA KJIACTEP
MMEeeT MUHUMAJIbHOE MEXKIIACTEPHOE PACCTOSHUE.

Jlanee B enuHbIl Kiactep OOBEIUHSIOTCS CE30HHBIE IPOLIECCHI
MHTEHCUBHOCTU TOJII OHUOJIOMUHECHEHUIUH HAOII0JaeMble B MOBEPXHOCTHOM
cioe Ha cT. Ne 2 u Ne 3 (Ha puc. 3 onu o603HaueHbI Kak cT. Ne 2 u ct. No 3m).

Ha cnenytonmm mare npoucxoauT o0beIMHEHHE KIlacTepa MOoJTyYeHHOT O
Ha BTOpOM Iare (Mpouecchl HWHTEHCUBHOCTU TOJsS OMOIIOMUHECLEHIINH
HaOJI01aeMble B TOBEPXHOCTHBIX cliosix B CeBacTonoiabckon OyxTe cT. Ne 21 u
cT. Ne 3m) ¢ kiacrepom ct. Ne 1.

JlanbHeiiliee 00beIMHEHHE KiacTepa MPOLIECCOB MHTEHCHUBHOCTH MOJIS
OMOJIOMUHECLICHIINK Ha0JI0/1aeMbIX B TOBEPXHOCTHOM ciioe Ha cT. Ne 11, Ne 2n
u Ne 3m ¢ mpoueccamMu HMHTEHCUBHOCTH TOJiA  OMONIOMUHECLEHIIMH
Ha0JII01aeMbIMH B MPUJOHHOM cjioe Ha ¢T. Ne 21 u ct. Ne 31 mpoucxoaut npu
JOCTaTOYHO OOJIBIIOM MEXKIacTepHOM pacctosiHuu paBHoM 40000 (cm. puc. 4).
Pe3kuit ckadok oT kiacrepa, oopasoBaHHOro rpynmnamu ct. Ne 21 u ct. Ne 371, k
TOYKE OOBEAMHEHHS] CBUACTEIICTBYET O HECXOKECTH JTUX KIACTepOB U
MO3TOMY JalibHENIIas arjioMepalus He UMEET CMbICTA.

Takum oOpazom, u3 puc. 4 cneayer, 4YTO CE30HHBIE W3MEHEHMUS
WHTEHCUBHOCTHU TMOJsI OMOJIIIOMUHECHEHIMU B T[IIYOMHHOM CJO€ B OTKPBITOM
aKBaTopuu Mopsi Ha TpaBepce 0. Kpyrnas cuibHO OTJIIMYAIOTCS OT OCTaJIbHBIX
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IpyNI U MPEACTaBIseT cOO0H MOHOKJIACTEP OOBEIUHSIOIIMICS Ha MOCIEIHEM
miare co BCeMHU APYrMMH B OAMH Kiactep. Ha genaporpamme, oTpakaromiuii
IPOLECC arjloMepaluy, BUAHO, YTO HA MOCIEAHEM IlIare UTepaluu JajlbHEnIIee
00BEIMHEHNE KJIACTEPOB HE MMEET CMBICIIA, IOCKOJIbKY OOJIBIIOE PACCTOSIHUE
Mexay Kiactepamu (0kojo 43224) nmokas3blBaeT UX HECXOKECTb.
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E. b. MeabaukoBa, H. B. J/Ismuna
CTPYKTYPHU3ALIUA BHYTPHFOI[OBOFI N3IMEHYUBOCTH
MHTEHCUBHOCTU 11OJIAA BUOJIOMMHECIHEHIINA B
PEI'MOHAJIBHBIX BOJAX CEBACTOIIOJIA (MEPHOE MOPE)

Knwoueevie cnoga: none oOuonromunecyenyuu, 6HYmMpu200068as UIMEHUUBOCHID,
eéepmuxanvuas cmpykmypa, Yepnoe mope.

HccnenoBana ce30HHAs W3MEHYMBOCTb BEPTUKAIBHOW CTPYKTYphl HWHTEHCUBHOCTH
noJisi OMOJIOMUHECIICHIIMM B IPUOpPEX)HBIX Bojax YepHoro mops. Meronom Ki1acTEpHOTO
aHaJiu3a TPOBEAECHAa CTPYKTypU3alMs CE30HHOM JMHAMUKM HHTEHCUBHOCTH  IOJIS
OMOJIOMUHECHEHIIMM B IOBEPXHOCTHOM U TIJIyOMHHOM CJIOSIX MPUOPEKHOW 30HBI T.
Cesacronons. [lokazaHo paznuuue B Ipolieccax, MPOUCXOAAIIUX B IOBEPXHOCTHBIX M
INIyOWHHBIX CIIOSX pervoHa. BpIsBiaeHa BakHas pPOJb TEPMOXAIMHHBIX XapaKTEPUCTUK
BOJIHOM Cpeibl B CE30HHOW M3MEHYMBOCTH BEPTUKAIBHON CTPYKTYPUPOBAHHOCTH IIapaMeETPOB
0151 OMOIIOMUHECLIEHIIUH.

177



3 JTpupodnuuuii aremanax, Bunyck,19 (2013) 1)

E. B. Melnikova, N. V. Lyamina
STRUCTURING ANNUAL VARIATIONS IN BIOLUMINESCENCE
FIELD INTENSITY IN SEVASTOPOL REGIONAL WATERS (BLACK
SEA)

Key words: bioluminescence field, intra-annual variation, vertical structure, Black Sea.

The paper addresses seasonal variability in the vertical structure of the bioluminescence
field intensity in the coastal waters of the Black Sea. Using the method of cluster analysis it
structures the seasonal dynamics of the bioluminescence field intensity in the surface and
deep layers of the coastal area of Sevastopol. The study shows the difference in the processes
occurring in the surface and deep layers of the region. It proves the importance of
thermohaline characteristics of the water environment in the seasonal variation of the vertical
structuring of bioluminescence field parameters.
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