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HccnenoBanock aHTPONOT€HHOE BO3[IEHCTBHE, OOYCIOBICHHOE 3aray6ieHHBIM COPOCOM IOPOICKHX CTOY-
HBIX BOJ (HaMNUHIOM) Ha OHOMACCY IUIAHKTOHHBIX COOOUIECTE MpUOpeXHbIX akBaTopuil. Habmonenns
nposogwirck B Mamaita (0. Oaxy, I'aBaiickue ocTpoBa) B aBrycre—ceHTsaope 2002-2004 rr. ¢ ucnons3osa-
HHMEM KOCMUYECKHX M MOCIYTHUKOBBIX METOROB. AHAIN3 N3MEHYMBOCTH HHTETPANBHBIX s CTOX62 BOTBI
nokasareiei, onpeaeseMpiXx Ha OCHOBAaHHM CYJOBBIX M3IMEPEHHUIi, Aal BO3MOXKHOCTh pasOHTh X HA 2
rpynnbl: HanOoJee YyBCTBUTENIBHBIE K 3arpsI3HEHUAM 3JIEMEHThI (reTepotpodubie 6akTepun — H-Bact,
¢oroTpodubie nuanobakrepun Synechococcus spp. — SYN, xnopogunn “a” — CHLa) u a5ieMenThl, noKa-
3aBIIHE SNM3OQMYECKYIO HOJOXUTENBHYIO 3aBUCHMOCTb OT IOCTYIUICHHS 3arps3HEHHBIX BON (rerepo-
TPOMHBIE OFHOKNETOUHBIE SYKAPHOTHI, MENKHE ONHOKJIETOYHbIE BOZOPOCHH, (hoTOTpodHbIE 3eneHble
Oaktepuu Prochlorococcus spp., a Takke cymmapHas 6moMacca MEKpoIutaHkToHa). IToka3sano, 4ro 3a-
rnyOneHHbI CTOK B pafioHe nuddy3opa cOpOCOBOTO YCTPOHCTBA MPUBONUA K HEIHAYHTENHHOMY (B Cpeli-
HeM 1.2-1.4 pa3a) TOKaIbHOMY YBEIHYEHHIO HHTErpanbHOl 6uomaccekl H-Bact  SYN, a Takke comepka-
Husi CHLa. Ananornusoe 6oiee peskoe (8 cpepteM B 1.5-2.1 pasa) ysenanuenne 3THX NapaMeTpOB OTMe-
Jalld Ui CJIOEB BOJIbI C HX MaKCHManbHbiMi 6uoMaccamu. Ha ocHOBaHHM HCCNEeNOBaHM BEPTHKATBHOIO
xona 6uomaccel H-Bact, SYN u npoxnopocgut npoananusapoBasbl BOZMOXHBIE YTH PacpOCTPaHeHUs
¢OpachIBaEMbIX BOJ (1107 MHKHOKJIHHOM, 10 BEepXHEH I'PAaHMIE €ro H BO BCEM BEPXHEM MepeMENIaHHOM
cnoe). IToaTeepkaeHa BO3MOXHOCTb HCIIONb30BAHMS BLIIBICHHBIX 10 CIYTHUKOBBIM JAHHBIM OTITHYECKHX
aHOManuil B Ka4€CTBE MApKEPOB aHTPONOTEHHOH 3BTpOoduKanun, 00yCaoBIeHHON faMnuHroM. Mcnons-
30BaHHE TAKHX MAPKEPOB 3ABHCHT OT (IPO3PaYHOCTH BOABI H POPMBI KPUBBIX BEPTHKATBHOIO pacnpene-

JeHUsI aBTOTPOHBIX OPraHU3MOB.

BBEJEHHUE

B MupoBoii okeaH exkerogHo coOpacbiBaioT Gosee
30000 pasmmuHbIx xumuuyeckHx coeauHenmit. Cpenu
3THX COEIUHEHMI €CTh YCTOMYMBBIE 3arpsI3HAIOINE Be-
ecTBa, KOTOpbie, NONaB B BOOHYIO Cpely, MOTYT CO-
XpaHSThCS ¥ IUPKYIUPOBATH TaM B TEUEHUE ECATKOB
¥ COTEH JIET.

[TpuSpexHbie BOAbI, cocTaBistonue Bcero 10% o6-
wel nromagy MHUpOBOro OKeaHa, HCHBITHIBAIOT OC-
HOBHYIO HArpy3Ky OT aHTPOIOIEHHBIX BO3[eHCTBHIL.
I'naBHbIME HCTOYHHKAMH TAKHX BO3JEHiCTBHH HA NpU-
OpeXHbIE aKBATOPHH ABJSFOTCS: MOCTYIUICHUE C CyIIH
Pa3IHYHbIX BEILIECTB, IPAMEHSIEMBIX B XKUIUIITHO-KOM-
MyHATbHOM M CEJhCKOM XO3SIICTBE; 3aXOpOHEHHE B
BOFHOH Cpefie OTXOAOB IPOU3BOJCTBA; YTEUKH Pa3ind-
HBIX BEILIECTB B MPOLECCE CYNOBBIX ONlepalyil; apapuii-
Hbie cOPOCRI € CYHAOB WIH YTEUYKH A3 IOJBONHBIX TPYOO-
MPOBOAOB; pa3pabOTKa MNOJEe3HbIX HCKOMAeMbIX Ha
KOHTHHEHTAJILHOM 11eJ1b(he; cOpOC IPOMBILIICHHBIX H
6 OKEAHOJIOI'Ms Ne 2

TOoM 47 2007

XO34HUCTBEHHO-OBITOBBIX CTOYHBIX BOJ (HAMITUHT) 1O
3arinyOaeHHsIM TpyGonposofaM. [Tocnenunit ucroy-
HHK OKAa3bIBAaCT HAUOOJIEE CHILHOE BIUSTHHE HA 9KOCH-
cTeMbl IPHOPEXKHBIX aKBATOPHUH.

B Hacrosiee BpeMsl 00b€M B HHTEHCHBHOCTh 3a-
Ipsi3HeHuA MHEpPOBOro OKeaHa JOCTATIIH IPe3BLIYAiHO
BBICOKOTO YpPOBHSI. AKTyalbHbIM CTAHOBHTCSI CHYIKe-
HHE aHTPOMNOTCHHBIX BO3ECHCTBHIA U OpraHm3auus Mo-
HHTOPHHI'A 3arpsi3HEHHH MOPEH U OKEaHOB H, MpexXfe
BCEro, MpuopexHbIX akBaTopuil. OnHuM H3 Hanbonee
3 eKTHBHBIX CnOocO0OB HCCIeNoBaHUST MHPOBOBroO
OKeaHa $BJSETCS HCMOAb30BaHHE ad3POKOCMHYECKUX
MeTOMIOB 1 TexHoJjorui [1, 7].

Jlns ycrielHoro penieHus 3a1ad MOHUTOPHUHIA H
OXpaHbl OKPY3KaloIel cpefibl B aKBaTOPHSIX MOpeil u
OKEaHOB HEOGXONMMO MPOBOAUTH KOMILIEKCHbIE HC-
CIEOBAHUS PA3IUYHbIX OKEAHOIOTHYECKUX XapaKTe-
PHCTHK C WCTIONb30BAHHREM JVICTAHHOHHBIX U KOH-
TaKTHBIX CpeACTB. Takue uccnenoBanus GbUIA MpoOBe-



[image: image2.png]242

leHbi ¥ B akBaTopur Mamana (o. Oaxy, 'asaiin) B
2002-2004 rr. [2, 3, 7-9, 14, 15]. B xoe npoBeaeHus
MOHHUTOPHHIA HCHONB30BAINCE MaHXPOMATHYECKHUE,
MHOTOCIIEKTPANIbHBIE ¥ THNEPCHEKTPaIbHbIE KOCMH-
YecKne H300paXkeHus], MONyYeHHble CO CIYTHHKOB
IKONOS, QuickBird, EO-1, pagnonokaisioHHble 1300~
paxenust co cnyTHkoB RADARSAT m ENVISAT.
Takxke HUCHOML30Baach AHGOPMAIUS CO CITyTHUKOB
TERRA, AQUA, GOES u ap. [7]. OnHoBpeMEHHO ¢
KOCMHYECKAMH CheMKamu 2 ceHTs0psi 2002 r., 13 ceH-
Ta6ps 2003 r. 1 16 aBrycra 2004 r. npOBOAMIMCH M3Me-~
peHnst rupoU3HIECKIX, FTHAPOONTHIECKHX U GHONO-
FMYECKUX MapaMeTPOB BOAHOI Cpefibl C MOMOIIBIO JaT-
YHMKOB, YCTAHOBJIEHHBIX HA CTAlIAOHAPHBIX OYHMKOBBIX
miargopmax u cygax [7-9, 15].

I'nmaBHO# 1€MIBIO HCCAEROBAHAM ObLTA OUEHKA BIIHS-
HEsI CTOYHBIX BOJI HA 9KOCHCTEeMY IPHOPEKHOM aKBaTO-
PHH peKpealoHHoi 30HbI 0. Oaxy. OUHCTHbIE COOpY-
skenust (Sand Island) oGecnieunBatoT yCOBEPIEHCTBO-
BaHHYIO NEepPBHYHYI0 0OpaGoTKy B cpemHeM 70 MuH.
ra/ioHos (318220 M) 3arpsi3sHEHHBIX BOJ €KCKHEBHO
[12]. OGpaGoTaHHbIil NOTOK HANPABAETCA B OKEaH Ye-
pe3 84-mioiimMoBblii (~2.1 M) Tpybonposop K axdy3o-
PV, pacnonoxkeHHOMY Ha paccrosaan 4630 m ot Gepera
Ha rayGuse 69-72 M (puc. 1). Muddysop nmeeT 0011yI0
maaHy 1036 M 1 COCTORT U3 TpeX CEKIMMA, CoflepKalux
275 GokoBbIx OTBepcTHil guameTpom 7.8-12.7 cm.
CpenHsisi CKOPOCTb CTOKA YEPE3 3TH OTBEPCTHSA COCTAB-
nget 3 M/c mpu MouHocTH oToka 4.48 M’/c [12].

B cBsi3u ¢ GONBIION NPOU3BOIUTENBLHOCTBIO OYHCT-
HbIX coopy:keHnii 0.CaH MOXKHO OXKHIATh ONpeeeH-
HOTO BO3EHCTBHS COpachIBacMbIX BOJ] HA 9KOCHCTEMY
nenaruand B pailone Mamana. B nacrosgmei pabore
HACCITeIOBaHHE TaKOr'O BO3ACHCTBHS OrpaHUYMBAIIOCH
A3y4YeHneM BIUSHUA ITyOHHHOro cOpoca 3THX BOX Ha
AHTETPATBHYIO (1151 CTON0a BO#bI) OHOMACCY pas3yiny-
HBIX IUTAHKTOHHBIX COOOIIECTB M HA XapaKTep UX Bep-
THKANBHOTO pacnpefecHus.

Bonbi, oMbiBaiomme 0. Qaxy, OTHOCATCS K HOKHOM
yacTe CeBepo-THXOOKEAHCKOTO CyOTPONMUIECKOro aH-
THIMKJIOHAYECKOTI'O KPYrOBOPOTA (C IEHTPOM NIpHUMeEp-
HO Ha 28° c.111.), XapaKTEepU3YIOIIETOCs OYEHb HU3KIMH
KOHLIEHTpAIMsIMIA OHOTEHHBLIX 3JEMEHTOB H XJIOPO-
¢pwiina B NPHANOBEPXHOCTHOM CIIOE, T.€. CIIOE, IIapaMeT-
Pbl KOTOPOTO PErHCTPUPYIOTCS MHOTOCTIEKTPALHON
anmapatypoii [19]. B aTix Boax na dpone oTHOCUTEND-
HO IMOCTOSIHHO# B TEUEHHME rofia MOBEPXHOCTHOM TEMIle-
patypsl (00b4HO 24-27°C) HaOMIOAAIOTCS 3HAUHUTEIb-
HbIE Ce30HHBbIC KOJIeOaHus IMyOuHbl 3aleraHus Bepx-
He# rpaHunbl TepMokimHa: ot 120 M 3umoi o 30 M
nerom [11]. K rory ot I'aBalieB npoxogut HeueTKas
rpanmna Ceseproro ITaccaTHoro (KBaTOPHANLHOIO)
TEYEHHs!, CEBEPHasi BETBb KOTOPOTo 00pa3yeT K 3anajy
OT OCTPOBOB HeGOJBIINE IIPOTHO BLITSHYTbIE ME30-
MacHITabHbIe KPYrOBOPOTBI, KOTOPbIE MACKUPYIOT OC-
HOBHYIO IHPKYJIALUNIO. XapaKTEPUCTUKH JIOKATBHBIX
Tevyennit y 0. Oaxy HaxonqTcsl B CHIbHOM 3aBUCUMOCTH
OT NPHIHMBHO-OTJIMBHBIX SIBJICHUI C TIONYCyTOYHBIM U

BEJIEPHUKOB u gp.

CYTOYHBIM TIEPHOAOM H CE30HHBIX CMEILEHHI KPYIHO-
MAaciITabHBIX OKEAHCKHX TedeHHil, TeueHust, B OCHOB-
HOM, HarpaBJIeHb! BAOIb NOOEPEKbA K 3aMafy.

CrnoxHOe B3aMMOJIEAICTBAE Pa3NYHBIX TCYCHUN U
ABIKESHUHA BOX MOXET MEHATh OOLIyI0 KapTHHY pac-
npeeNe s XMMIYECKUX ¥ OHONOrHYECKHX Mapamer-
POB B paiione cOpoca BOJ U 3aTPYAHATL H3YUEHHE aH-
TPONOTEHHOTO BIHSIHUS HA 3KocHcTeMy Mamana.

METObI UCCIETOBAHUN

OnTHYecKue aHOMaNAK TIOBEPXHOCTHOIO ¥ [IPHIIO-
BEPXHOCTHOTO €0 OKeaHa (~50 M), OITTHH4ECKHE XapaK-
TEPHCTHKH KOTOPOTO PEriCTPUPYIOTCSE MHOTOCIIEK-
TPANbHOU aNmapaTypol, BBUICIANUCH TIO KOCMHAYE-
CKHM MHOFOCHEKTPAITBHBIM A300paKEHUAM
BBICOKOTO TIPOCTPAaHCTBEHHOTO pa3peilleHnsi, MOomy-
yenHbIM cinytHukamMu JKONOS (npoctpancTBEHHOE
paspemenne 4 M) n QuickBird (npocTpaHcTBEHHOE
pa3sperenne 2.44 M), a Takke ciyrHukoM EO-1 (anma-
patypa ALIL npocrpancTBeHHOE pa3peinenue 30 M) [2,
3, 7). Ha puc. 1 B kauecTBe NpAMEPOB NPENCTABICHb]
O0JIaCTH ONTHYECKHX AHOMAJIHM, OOYCIOBNEHHBIX 3a-
FJIyONIeHHBIMI CTOKaMH, BbIJICIEHHBIME TI0 U300paxe-
uusiM co crtytHaKoB IKONOS 1 QuickBird B pasmaunbie
[HH IIPOBEACHMSI IKCEpUMEHTOB. MeToauka o6pabor-
Kt GbLJIa OCHOBaHA Ha MCIIONB30BAHUH XapaKTEPUCTHK
OTHOCHTEJIbHOH H3MEHYMBOCTH CUTHAJIOB B CIIEKTPAJlh-
HbIX KaHanax R (630-690 um), G (520-600 um) u B (450—
520 um). [Nogpo6HO ocoGeHHOCTH OOPabOTKH MHOTOC-
HEeKTpaIbHbIX H300paKeHHH ONHCaHbl B CTaThe [2].

Or6op npo6 s GRONOTHUECKHX AHAIN30B, a TaK-
K€ 3aIMHUCh TEMIIEPATYPBI M COJIEHOCTH MPOBOAXNA B 6.
Mamana Ha yeTbIpex craHuusx 2 ceHTsiops 2002 r., Ha
utectu crannwsx 13 cenrsiopsa 2003 r. 1 Ha cemu CraH-
upax 19 u 21 aBrycra 2004 r. (puc. 1, Tab6n. 1). Jas aTux
ueneit ncnonp3oeamu J/C “Hikino” u karep “Iwalani” B
2002 r., karep “Imua” B 2003 r., a Takke J/C “Klaus
Wyrtki” B 2004 . C60p 1 00paGoTKa MaTeprasios Mpo-
BOIMJIKCH MO PYKOROJACTBOM npocpeccopa M. Landry.

Beprukanbhble TpOUIN TEMIIEPATYPhI B CONEHO-
CTH 3ANHCHIBANM C TOMOIMIBIO MOTPYXKHBIX AATYNKOB
SeaBird (SBE 19, SBE 25) u Ocean Sensor (OS 200).
PacdeT yclOBHO# IIIOTHOCTH MPOBOAKINA C UCNIONB30-
BAHHEM 3THX JAHHBIX MO CTaHAapTHOI Metonnke. Ce-
30HHBI NUKHOKJINH BBIIE/SUIH KaK CIOM C MAKCUMAIlb-
HBIMH IPAEHTAMH [NIOTHOCTH B BEPXHEM CJIO€ TITyOH-
poit 60-150 m.

Ot6op npo6 npoBofuAacs HpH HOMOLM THPISIH
nacTakoBbix GaromeTpoB Huckuna (the Niskin bot-
tles) o6pemom 3 umu 10 1. MismMepeHns npoBOaMInCh B
cioe Bofbi 0-60 (2002 r.), 0-70 M (2003 r.) 1 0-150 M
(2004 r.). PaccrosiHue Mexy 6aTOMETPAMH B THPJISHIIE
cocTasnisio o6br4Ho 10 M (MHOTA 5 M B TEPMOKJIHHE).

Ilns onpefeneHnus YUCIEHHOCTH TeTepOTPOdHBIX
Gakrepuit (H-Bact), (pOTOCHHTE3MPYIOMINX 3€JEHBIX
Gaxrepuit Prochlorococcus spp. (PRO) n npanoGakTe-
puit Synechococcus spp. (SYN) ucnoznb3zosanca MeToq
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Puc. 1. Pe3yinTaTel cOBMEIIEHHS NONOXEHUS GHONOTHUECKUX CTAHIH i FPAHMIL ONTHIECKAX aHOMAJIHi, KOTOpbIe ObIIH BhI-
JeJieHb] [0 KOCMHYECKEM MHOTOCIIEKTPAIHBIM H300paKeHHSM BBICOKOIG NPOCTPAHCTBEHHOTO PAa3pENICHU, IONYICHHBIM
co cnyTHEKa [KONOS 02.09.2002 r. (a) # 13.09.2003 r. (6), a TaKXe cO CHyTHHKA QuickBird 16.08.2004 r. (8).

nporousoil murometprd (Flow Cytometric Analyses —
FCM) [5]. das aToro aHanmsa ABOMHBIE NOAMPOOHI
MOPCKO#t Bofibl 06 beMoM 2 Mit (hukcapoBanuck 0.5%-
HBIM TapadopMalbIersioM (KOHEeYHash KOHLIEHTpa-
1Hs1) ¥ 3aMOPaXMBAJIACH B KUJIKOM a3oTe. 3a 1 yac go
aHAJIM3a MPOOkI OKPALINBAIIMCH B TEMHOTE KpacHTeIEM
Hoechst 3342 (1 MKr/MIT) 1 HPOCYUTBIBAIUCH B IIPOTOY-
oM maroMetpe (Beckman Coulter EPICS Altra flow cy-
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tometer), OCHaIlIeHHOM CABOCHHBIMU aprOHOBBIMH JIa3e-
paMH MOIHOCTBIO 5 BT, mmpunesbiM Hacocom Orion
JUIst iepekayky Mpo6 U MporpaMMHbIM NakeTom Expo
32 Multicomp sl pacyeTa YHCIEHHOCTH TpeX FPyMI
npokapuoT. CIBOCHHbBIE J1a3epbl ObUIA HACTPOSHBI KO-
JIHEHAPHO: NIEPBLI — Ha YILTPaHONETOBBIA IHANA30H
npu 225 MBT 715t BO36Y:KaeHNs (piayopecueHId OKpa-
mennoi [THK, Bropoit — Ha 448 um nipu 1.0 Br i un-

6F
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BEJEPHHWKOB n ap.

Ta6muua 1. Pacnonoxenne CTaHI|it OTHOCHTENBHO (uddy30pa, HX TIyGHHA U CPeHAs GHOMacca reTepoTpodHBIX 6ak-
tepuit (H-Bact) B pacuyeTHOM €/0€, BbIpaXXEHHAs B aOCOMIOTHBIX EIAHMUAX (MT C/M%) ¥ B mpoLEeHTax OT GHOMACCHI

H-Bact na ponosoii cranuuu (npuHaTon 3a 100%)

Paccrosinue ot cepe-

Hampagsnenue ot gud-| Fnybuna

Bromacca H-Bact

Harta Cranuus nnﬂbg:}({};l(gz’a&pa Ji(0) (hy30pa 0 CTAHLAH |CTAHLMH, M Croii, M dounoBas
02.09.2002 | B1 712 Cc3 60 | 0-60 B4
B2 1177 B 60 0-60 B4
B3 4837 B 67 0-60 B4
B4 6972 0B 67 0-65 B4
13.09.2003 | Be6-1 591 C 22 - -
B6-2 1318 103 340 0-70 B6-6
B6-3 1622 B 86 0-70 B6-5
B6-4 2129 I0B 400 0-70 B6-6
B6-5 5450 B 78 0-70 B6-5
B6-6 5685 0B 400 0-70 B6-6
19.08.2004 | B6-1 5075 0B 160 0-150 B6-1
B6-2 4179 B 210 0-150 B6-1
B6-3 2381 B 250 0-150 B6-1
B6-4 668 10 150 0-150 B6-1
B6-5 1810 103 360 0-150 B6-7
B6-6 2905 103 420 0-150 B6-7
B6-7 4148 103 430 0-150 B6-7
21.08.2004 | B6-1 5993 OB 190 0-150 B6-1
B6-2 4212 B 220 0-150 B6-1
B6-3 2179 B 240 0-150 B6-1
B6-4 714 10 190 0-150 Bé6-1
B6-5 1719 103 360 0-150 B6-7
B6-6 2860 103 420 0-150 B6-7
B6-7 4198 103 440 0-150 B6-7

IyLMpOBaHHsT KPacHOH aBTOQMIYOPECIEHIH Y KIIETOK,
cofiepXammux xnopoduut. JIns nepecyera noay4eHHOM
Ha YCTaHOBKE UUCICHHOCTH reTepoTpodHbIX H ¢oTO-
CHHTETHYECKHX GAKTEPHil B YITIEPOHYIO GHOMAcCy MC-
NONBL30BAAHCL OOLIEPAaCIPOCTPAHEHHBIE JAHHBIE MO
CpefHeMy COJIEpXKaHHMIO yriepoiia B OaKTepHasbHBIX
knerkax: 11, 50 u 150 fr C/xnetka aysi H-Bact, PRO u
SYN, coorsercTBeHHO [16].

MHEKpPOCKONIYECKHI aHAIN3 HCTIONb30BAJCH JUIst
OnpefieNeHus] YNCIEHHOCTH B GHOMACChI FETepOTPOp-
ubix (H-Euk) u aBrorpodubix aykapuor (A-Euk). Ha
cynse ognpoobi 06beMoM 50 Mt (50-ml sub samples)
¢pukcupoanuck 2 Mn 10%-Horo napadopManbieraaa u
NIOMELAJIHCh Ha Jie]l VIt TPaHCTIOPTHPOBKH Ha Oeper. B
naBoparopun (PHKCHPOBAHHBLIE MOMIPOOLI OKpallivBa-
muce 0.033%-ubiM npocpraBuHOoM (50 MKJT KpacHTeNs
"a 1 momnpo6y) B Tevyenue 10 MuH 1 pUILTPOBATHCH He-
pe3 4epHble MONMKapOoHaTHbIE (pUNbLTPhI Poretics ¢
pasmepoM mop 1.0 Mgm. B nponecce ¢unbTpauuy B
(punbTpOBANIbHBIE BOPOHKH J0O0aBJISUICS  KPAcHTellb

DAPI (50 mr/mn). Tlocne okoHYaHBst (pUIbTpaLdy Cy-
xue (PUIBTPBI MOMEINANKCH HA NPEIMETHBIE CTEKIIA 1
MPOCMATPHBAIIMCH C IMMEPCHOHHBIM MacIIOM MOf| 3MH-
(pyopecuenTHBIM MuKpockonoM Olympus BX41 mpu
400-kpatHoM yBenmuenud. Ilpm aHanmse aBTOTpOGd-
Hbl€ KJIETKH OTIMYANN OT TeTepOTPO(HBIX MO HAJIH-
yno  xjopouiia, OGHAPY:KMBAEMOrO 10 KPacHOH
(prtyopecieHIIH HpH MOACBETKE CHHIM cBETOM [18].

TMocne upeHTHGUKAIUA BHAOBOH MPHHAMIEKHO-
CTH TIOJCUYET U ONpefesieHHe pa3MEPOB OHOKIIETOY-
HBIX OpPraHU3MOB IPOBOJHUIICSA aBTOMATHYECKH MpH
noMoInyM MporpaMmHOro obecneueHust Zeiss Image.
H3MmepenHble JIRHEHHBIE pa3Mephb] HCIIOIb30BAH IS
pacueTa 0O bEMOB KJIETOK, IPUPABHABAs UX K N3BECT-
HbIM PEOMETPHYECKHM (PUTypaM WM K KOMOHHAIUH
U3 HECKOJIBKMX NpOocThIX ¢uryp. KneTounsii o6beM
(V, MkM®) mepecuuThIBanH B KIeTO4YHbIH yraepon (C,
MT) C BCIIOIBb30BaHAEM MOIU(UIIMPOBAHHBIX YpaBHE-

“mmii CrpaTMaHHa Uit HEJHATOMOBBIX BOJOpOCHEH
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(IgC =0.94 IgV - 0.60) u pus guaromeit (IgC =
=0.76 1gV - 0.352) [18].

Crenyet oTMETHTB, YTO IO Pe3yJLTaTaM MHKPOCKO-
TMM4eCKOro aHanu3a B rpynmny H-Euk Bxoaunu, B OCHOB-
HOM, MH(Y30pHH, 300(DIAreIUISIThI U HE cofiepKaniye
xnopoguin guHodnarensitel. I'pynna A-Euk cocros-
71a U3 COfiepKaIMX XIOPOMHI MENKHX BOAOpOCHei
Pa3iNyHbIX CHCTEMATHYECKHX TPy (BKII0Yas JHATO-
Meii), a TaKKe U3 HITEBUIHBIX KOJOHHI MHAHOOGAKTe-
puit Trichodesmium spp., cHOCOGHBIX (PHKCHPOBAThH
cBOOOIHBIH a30T. JloNs Nocaequnx B CyMMapHo# 610-
Macce A-Euk o0bruno Obima <30%. Ins aBTOTpOdh-
HbIX U T€TEPOTPOMPHBIX OPraHU3MOB IIPH CYETE BhIjie-
JISUTHCH CIIENYIOINUE pa3MEpHble Kmaccel: 2-5, 5-10,
10-20 m >20 MrM. Takum oGpazom, NPHYMEHSIBIIAsCA
Mmeropuka oneHkn A-Euk u H-Euk no3Boasina secru
KOJIMYCCTBEHHELIA y4eT CYyMMapHOTO OOHMJIHS HAHO-
IUTAHKTOHA ¥ MEJIKOIr'O MAKPOILIaHKTOHA.

Hnst pacyera 6uomaccel A—Euk u H-Euk Ha riy6u-
Hax oTOOpa MpoO6, NexXamHuX MEKAY KOHTPOILHLIMH
FOPU30OHTaMH (@ TAaKXKE BBILIIE UIIN HIUKE HX), IPEME-
HSIAaCh CrieumaibHasg MeToguKa. sl KOHTPOJIBHbIX
FOPHU30HTOB PacCUUTHIBAINCH BEJIHYUHLI OTHOLICHHUS
yraepojHoi 6uomaccel A—Euk K cofep:kaHuro B Bojie
MOHOBHHHIJIOBOrO X1 “a” (mv CHLa) u yraepopuoit
6uoMaccel H-Euk k yrmeponuoin 6momacce A—Fuk.
PaccunTanneie TakuMm o6pazom Benmuunbl A—Euk/mv
CHLa u H-Euk/A-Euk skcTpanonaspoBanuch Ha co-
Ce[IHUE ITyOUHEI U MOTYYaIH KPUBbIE BEPTUKAILHOIO
XOJIa 9THX OTHOUIEHUH HAa BCEX HCCICROBAHHbBIX FOPH-
3oHTax. PacyeT Gmomaccel A—Euk Ha HEKOHTPOILHBIX
ropusoHrax nposoauics no ¢gopmyne: CHLa x (A-
Euk/mv CHLa), a 6momaccer H-Euk — no ¢opmyne:
A-Euk x (H-Euk/A-Euk). Cogiep:kanue o61iero yrme-
pofa MEJIKOr0 MHKpO-, HAHO- W IUKOIUIaHKTOHA (M-
CRO) onpenensanack Kak cyMMa X10pOgHILICOfiepXa-
umx Bofopociei (A-Euk), reteporpodHbix ogHoKe-
TO4HbIX 3yKapuoT (H-Euk), ororpodubix Gakrepuii
(PRO + SYN) u rereporpocdHbIx Gakrepumit (H-Bact).

[2Peil

Onpenenenne cyMMapHOTO cofiepXaHuHst X1 “a”,
PacCYUTHLIBAEMOrO KaK CyMMa KOHIEHTpPalliii MOHOBH-
aunosoro (mv CHLa) u puBrHMnosoro (dv CHLa) xito-
pocunnos, nposoauiock npu nomomm HPLC metona
[5]. IIpo6Gw1 Mopckoit Bob! (2 1), coGpaHHbIe GaToMeT-
pamMH CO BCEeX HMCCIEOBAHHLIX TOPH30HTOB, (PUIBTpPO-
BAJICh Y€pe3 CTEKIOBOJOKHHUCTbie (unbtphl What-
man GF/F auameTpom 25 mM. TTarMeHTsI 9K CTparupo-
Banuch B 3-x Mi 100%-HOro areroHa B TEMHOTE NpH
0°C B Teuenue 24-x 4acoB MOCIE Pa3pyIICHHS KIETOK
yabTpasBykoM. Ko BceM nmpoGam JOOaBISICS KaHTaK-
caHThH (50 MK B alleTOHE) B Ka4eCTBE BHYTPEHHETO
cranfapTa. O4YHCTKY rOTOBBIX 9KCTPAKTOB POBOAIH
LEHTPHQYTHPOBAHAEM, TTOCTIE YeTO HX AHATIM3APOBATH
Ha asanuTyeckoi cucreme Varian HPLC. Konnenrpa-
LM MUTMEHTOB PacCYUTBLIBAIIM, HCHOIb3Ysl BHYTPEH-
HHE U BHELTHUE CTaHNapPThI.
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PE3YIBTATHI UCCIIEOIOBAHUN

Pacnpenenenue niankrona 2 cenrsiops 2002 r. Bo
BpEMsI 3KCIIEpMeHTa OTOOp OGHOIOrHYecKHX NPoG GbLT
nposeneH Ha Yerbipex craHuusix (Bl, B2, B3, B4) na
miense (60-70 M), npuuem cranmpm B1 u B2 (6mskaii-
e K Augpy3opy) ObITH pacroNOKeHbl Ha PAcCTOs-
Hun 0.7 m 1.2 KM, COOTBETCTBEHHO, OT €ro CepenHbI
(tabun. 1, puc. 1a). Bocrounslit nnu CEBEPO-BOCTOUYHBIN
BETEP BO BpEeMsi 9THX WCCIENOBAHUA B aKBaTOPHH
6. Mamana Gbin cmabeiM (3—6 M/c). B pesynbTaTe 00-
paGoTKH KOCMUYECKHX MHOTOCHIEKTPAJIbHBIX H306pa-
SKEHUMH, MOyYeHHbIX 2 ceHTs0ps 2002 r., 66112 BbINe-
JleHa aHOMAaJIbHAs CTPYKTYpa, PaclpOoCTPaHsSIOIAsICs
B FOr0-3aMaj{HOM U 10r0-BOCTOYHOM HANPABJIEHUSIX OT
muacdysopa copocoBoro ycrpoiictsa (puc. 1) [3, 7).
Kak BunHO U3 pucyHKa, BCe 4YeThIpe NMpOBEIEHHbIC
CTaHIIMM OKA3aJIMCh 3a MpefielIaMi TPaHUIl BhIICICH-
HOH MO0 KOCMHYECKOMY H300paKE€HMIO ONTHYECKOH
aHoMaynu, npuyeM craniuu Bl u B2 6b1mn pacniono-
KEHbI Ha PACCTOSHUM BCETO HECKONIBKO COTEH METPOB
OT €€ CEBEPHOH I'PAHUIIBI.

Huist onmcanus MEXaHW3Ma AefCTBIS 3arpsI3HEHHbIX
BOJ| HA 9KOCHCTEMY SMHUIIENATHATN U JUIsL OTPEiEICHHUS
BO3MOXKHBIX My TEHd PacCTipOCTPAHEHUS B BOXHOII TONIE
3arpsI3HEHHBIX BOJ{ B pAiOHE CBANa INTyOHH U Y KPOMKH
wenbga, Kak ¥ Ha MENKOBOJHBIX €T y4aCTKaxX, HE00-
XOIUM MOAPOOHBIA aHATN3 BEPTHKANLHbLIX H3MEHEHUI
OGUONOrHIECKUX NTapaMeTPOB.

BeprukaneHOe pacnpesienenne GHOMacChl HCCTIENO-
BaHHbLIX IVTAHKTOHHBIX COOOIIECTB Ha cTaHImsiX B 1-B4
N0Ka3aHO Ha puc. 2. Bromacca mmaHoGakTepuii (SYN)
OKa3ajach OYEHb HU3KOH U MPUMEPHO OMHAKOBOM Ha
BCEX CTaHIMAX, Kpome B2, rme orMeuann HeGoOIbIION
pa3MbIThIA MakcuMyM 6uomaceel SYN B ciioe 3040 m
(nap nukuOKNHHOM). Ipoxnopodursr (PRO), retepo-
TpocHble Gakrepnn (H-Bact) i, 0coGeHHO, aBTOTpOd-
Hble 3ykapuoTel (A-Euk) nokasanm Bo3pacranue 61o-
Macesl psoM (<1 km) ¢ audgpysopom (crammus Bl) B
CaMOM MPHIOHHOM CJIOE MOJ MUKHOKIHHOM (60 M), B
TO BpeMsI Kak Ha Goliee ylaJleHHOH OT OrOJIOBbS TPY-
6ol cT. B2 oTn yBenumyeHust oxBaThIBanU GOMBIIYIO
tonuty (40-60 M) 1 6bli1H c1a60 BhIpaKeHHBIMHA (15T
PRO u H-Bact) (puc. 1a, 2).

BospeiicTsre Ha MOPCKYIO 3KOCHCTEMY cOpachiBae-
MBIX BOJ| OOBIYHO IIPABOIMT K YBEJNHYEHHUIO YHUCIICHHO-
CTH B 3MUNENArHANM reTepoTPodHBIX Gakrepuii u
INIAaHKTOHHBIX Bofopocine# [4). Ha ocHoBanun Takoro
YTBEPKCHHST M NPOBENEHHOTO BBIIIE aHAJIW3a KpPH-
BbIX, MPENCTABJICHHBIX Ha PUC. 2, MOXKHO CHENaTh 3a-
KJIIOYEHHE, YTO 3arpsISHEHHA BOJA, HAXOASILASACS He-
HOCPENCTBEHHO Yy Augpdy30pa (cr. B1) mox nukHOKIH-
HOM, 3aTeM mepeMerjacTcd Ha 1.2 KM Ha BOCTOK,
3axBaThIBasd Ha CT. B2 Gonbiuoi cnoit (40-60 M), nexka-
Wi B MMKHOKMHE ¥ Haj HuM. Eine nansiue (>4 kM) Ha
BOCTOK (craHimu B3 u B4) “ruttomM” 3arpsisHeHHBIX BOT
NPOCIIEAUTE HE YAAJIOCh.

HHTeHCHBHOE pa3BUTHE INIAHKTOHHBIX COOGILECTB
B LUieie 3arpa3HeHHbIX BOX OTPa3suioch HA HHTe-
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Puc. 2. BepTukaneHoe pacupenesenne Gaomaccsl (Mr C/m

aHoGakTepnit (SYN) i aBroTpodusix sykapuor (A-Fuk) Ha cTarimsx B-1-B-4, n

NOXa3aHO IPUMEPHOE MOJIOKEHUE CE30HHOTO MUKHOKJIMHA.

3 reTepoTpodHbIX Gakrepmii (H-Bact), npoxnopotur (PRO), um-

poBefieHHbIX 02.09.2002 r. CepoiM thonom

Cranuyn
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Puc. 3. Pacnipeiesiensie HETErpabHbIX BeaHUnH GHoMace (Mr C/m
pese B-1-B-4, nposenentom 02.09.2002 r.; (a) — reTeporpodHb

Trl (PRO); (6) — cymmapHbiii MakpomiaakTon (MICRO),
(H-Euk).

I'panbHbIX (11 CTOM0A BOMIbI) BEIMYMHAX OHOMACCHI
H-Bact, SYN, A-Euk, H-Euk (retepotpodHusle 3yka-
puotel) 1 MICRO (H-Bact + PRO + SYN + A-Euk +
+ H-Euk) (puc. 3). MakcuManbHbIe BEJHUMHBI 3THUX
Hokasaresieil HabrOaIuCh Ha cTaHusix B1 u B2, npu

2 PasiyHBIX IPYNI MUKPOIUIAHKTOHA B c10¢ 0-60 M Ha pa3-

e 6akrepun (H-Bact), nuanoGakrepun (SYN), npoxnopocu-
aBTOTpo(Hble dSykapuotsl (A~Euk), rerepoTpodusie 9YKapHOThI

9TOM HauGojee pe3ko (OTHOCHTENILHO MHHHMYMA Ha
paspese) 9TH MaKCHMYMbI POSIBIISIINACK [ IHAHOOAK-
TCPHUil H ABTOTPODHBIX FYKAPUOT.

- JI7sl OLEHKM CTeneHH BIMSHES 3arpsi3HEHHBIX BOJ
Ha reTepoTpOdHbIE OAaKTEPHH Ha Pa3HbIX CTAHLMSIX B
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Puc. 4. Beprukanbioe pacnpenienenne Gaomacchl (Mr C/m>) reTeporpodubix 6aktepuii (H-Bact), npoxinopodur (PRO), mu-
anoGakTtepuit (SYN) u aBToTpodHsIX 9yKapuoT (A~FEuk) Ha cTanuusx B6-2, B6-4 u B6-6, nposefiennsix 13.09.2003 r. ono-
KEeHHE CEe30HHOI'O NUKHOKJIMHA HE YKAa3aHO H3-3a er0 OTCYTCTBHS B cioe 0-70 M.

Tabn. 1 mpescTaBiIeHbl CPeiHIE yIiIepoaHble GHOMac-
cbl H-Bact B pac4eTHOM cjioe, BbIpakeHHbIE B a6CO-
JIOTHBIX E€VHUIIAX U B NMPONEHTax oT GHoMaccel H—
Bact Ha onoBoii cranimu. B kayecrse nocnenueit Ha
paspeze B1-B4 Obina npunsta HanGolnee ynajeHHas
ot audpdysopa cr. B4. U3 tabn. 1 Bupro, 9o Hanbonee
Pe3KO BIIMSIHHE 3arpsi3HEHHBIX BOJ Ha OGmomaccy H-
Bact npocnexuBanocs Ha cr. B2, rne oTHOcHTeIbHAS
BEJIMYMHA ITOr0 Nokasarens pocrurana 133%. Cneny-
€T OTMETHTD, YTO OCOOEHHOCTH pacHpOCTpaHEHHs 3a-
TPA3HEHHBIX BONI Ha wenbde 2 centa6pst 2002 r. (rny6-
xe 40 m), CBsI3aHHbIE C PHINBHBIM PEXAMOM U Teue-
HUSIMH, 10 BCEH BEPOSITHOCTH, IPUBEJIH K OTCYTCTBHIO
OPHUTIOBEPXHOCTHOH ONTHYECKOH AaHOMAJIMH Ha CTAHIH-
sx Bl n B2 (puc. 1a), KoTopble 1o BceM HccIeRoOBaH-
HBIM OHOJIOrHYECKHM MapaMeTpaM (KpoMe MpOoXJIopo-
(but) okazanuce HauGonee GoraTbiMu (puc. 3).

Pacnpenenenue nnankrona 13 cenrsGps 2003 r.
B at0T flenb namMepenns GHOOTHYECKAX HapaMeTpoB
NPOBOAMIKCHL Ha JIBYX BIOJLOEPEroOBBIX pa3pe3ax: Ha
MENKOBOHOM mienbge Hag rryomHoit 22 M (cr. B6-1),
BIoJib u306athl 70 M (cranmn B6-3 u B6-5) u B pajione
cBana riayOuH Haj riayouHamu 340400 M (craHmuu
B6-2, B6-4 u B6-6) (puc. 16, Ta6u. 1). M3-3a orpanmye-
HUSI TOJHIMHBI HCCIIEAYEMOro ciost Bepxuumu 20 MeT-
pamu Ha cr. B6-1 nannble 370if MeNKOBOAHOM (22 M)
CTaHINH He WCONb30BAJIACH JUIsl OLCHKH MHTErpajib-
HBIX BEJIMYHH PAa3THYHBIX IIOKA3aTeNeH.

B paiione mccrefioBaHiii BO BpeMst IPOBEJCHHS W3-
MEepEeHHH HalpaBJIeHHE BETPa ObLIO PEHMYIIIECTBEHHO
CEBEPO-BOCTOYHBIM, a8 CKOPOCTb €ro M3MEeHsIach OT 35
no 8 M/c. B nepayto nekany centsiopst 2003 r. Mamana
OKas3ajiach B PpaiiOHE HHTEHCHBHOIO aTMOCDEPHOrO
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IMKJIOHA, CONPOBOXKAABLIErOCS LITOPMOBOM ITOTOOM.
B pesynbTaTe HHTEHCHBHOTO BETPOBOIO IlePEMEIIMBA-
Hust B ceHTsA0pe 2003 r. XOpouIo nepeMelalHbIA KBa3H-
OJTHOPOAHBIH CIIOH NPOCTHPANICS PUMEPHO O TITyOu-
Hbl 70 M. TepmokimiH pacnionarancs B cinoe 80-100 M.
Ilo u3o0paxkennto, nonydeHHomy 13 centsiopa 2003 r.
co ciiyrauka IKONOS, B paiioHe 3arnyGneHHOro c6po-
€a CTOYHbIX BOJA Oblna BbISBNEHA OOUIMPHAS ONTHYE-
CKast aHOMAJINsA, PACIPOCTPAHSIOAACK B HOr0O-3anajl-
HOM HarlpaBjienus ot augdysopa (puac. 16) [2, 7]. Kak
BUJIHO W3 PHCYHKA, 3a NpefieflaMA TPaHHUI] aHOMAIHMH
OKa3aJIUCh TONBKO cTaHiuu B6-5 n B6-6, HanGornee ypa-
neHHble (5.5-5.7 KM) K BOCTOKY ot angdyzopa cOpoco-
Bo# cucreMbl. Ocranbhble menbgosbie (B6-1 u B6-3) u
ckyioHoBbIe (B6-2 n B6-4) cranimu Gbutu pacrionoxe-
HBI BHYTPH 3TOH 30HbL.

AHanu3 BepTHKAIBHOTO X0fIa GHONOrHYECKHX apa-
METPOB TI0Ka3aJl, YTo OOILIHNMHCTBO U3 HUX (32 HCKIIFO-
yenueM A—Euk) 6b11 pacnipeenieHbl B HCCIEfOBaHHOM
BepxHeM 70-METPOBOM CJiO€ [IOBOJILHO PAaBHOMEPHO
KaK Ha CKJIOHOBBIX (puC. 4), TaK 1 Ha IETL(OBBIX CTaH-
uusix. [lpramHa Takoi paBHOMEPHOCTH 3aKJIFOYAETCH,
HO-BHAMMOMY, B GOnblLOH Iiy6uHe (~70 M) BepxHero
MEPEMEIIAHHOrO CJIOA B NIEpHOY HaOMoeHui. Y Mel-
Koro ¢uromnankrona (A-Euk), B otnmure or gpyrux
H3YYCHHBIX IUTAHKTOHHBIX IPYNIMPOBOK, OblIM OGHa-
Py>KeHbI MKH GHOMACCHI B TIOBEPXHOCTHOM M HAJTEP-
MOKIIMHHOM CJIOsIX (pHCc. 4).

AHanu3 pacrpeiesieHisi MHTErPaIbHbIX BEIWYIH
Pa3IMYHBIX MApaMETPOB IJIAHKTOHA Ha CTAHIIMSX, pac-
TI0JIaraBIIMXCS B paifOHe CBasa IyOHH, NOKA34aJ, YTO
BJIUSIHAE 3arpsi3HEHMI IPABOIIIIO K YBETHYEHHIO OUO-
Macchl B paiiore auddysopa (cr. B6-2) Tonbko y SYN,
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Puc. 5. PacripefieieHHe HHTeTpaJIbHBIX BEJIMUHH OHOMace (Mr CM?) pa3NHYHBIX FPYII MAKPONIAHKTOHA B ¢/ioe 070 M Ha pa3-
pesax B6-2-B6-6 (a) 1 B6-1-B6-5 (6) 13.09.2003 r. BuigesneHnble cepbIM (hOHOM YYaCTKH Pa3pe30B COOTBETCTBYIOT palloRy ¢
ONTHYECKON aHOMAJIHEH MOBEPXHOCTH. Y CJIOBHBIE 0003HAYeHNs TPYII MHKPOTLIAHKTOHA Te Xe, YTO Ha PHC. 3a.

H-Bact u PRO (puc. 5a). Ha ocranbHbIe HCCIEAyeMble
napameTpni (A—Euk, H-Euk, MICRO, CHLa) Taxoro
BJIUSHES OOHAPYXUTb He ypaiochk. Ha menngoBoMm
paspese xapakTep U3MECHEHHs IapaMETPOB IUIaHKTOH-
HBbIX COOGHLIECTB TpH nepexope ot cT. B6-5 k cr. B6-3
(puc. 56) oka3aJicsi IPAMEPHO TaKUM K€, KaKOi OTMe-
JaJicsi B paifoHe cBana IyOuH IpH nepexofie ot cr. B6-
6 x ct. B6-4 (puc. 5a).

Crnefyer OTMETUTD, YTO NOBBIMLCHHBIE BETUYUHBI
ouomacc SYN, H-Bact u PRO Ob1nn 0OTMEYEHBI HA pac-
MOJIOXKEHHBIX BHYTPH TPaHHI, ONTHYECKOH aHOMAJIH
cranmmit B6-2 (puc. 5) u cranmuu B6-1. Ha ananoruyso
pacnonoxeHHbIx craHumsix B6-3 m B6-4 Bospacranue
ouomMaccel SYN, H-Bact 1 PRO npakTuyecku He OOHa-
PYKeHO. DTH pe3yibTaThl CBUACTENBCTBYIOT O TOM,
970 B ceHTA0pe 2003 r. Ha HEKOTOPBIX Y4AaCTKaX 30HBI
ONTHYECKON AHOMAJHMHA NPOSBUNOCH MOJOXKHUTEILHOE
BJIMsIHUE CTOYHbIX BOJI HAa 6OMaccy reTepoTpOogHbIX U
¢dororpodubIx Gaktepuii. B oTnmuue oT ceHTAOpsA
2002 r., 3a npefeaMu 30HbI Takoro iusiHuA B 2003 1.
OOHapyKEeHO He ObLIO.

Pacnpenenenne nnaskrona 19 u 21 asrycra 2004 r.
Buonornueckue npoObl B 3TH JHA OTOHPAIHCH HA Ce-
mu craHimsx (B6-1-B6-7). Crauuun B6-1-B6-4 pac-
HOJIOKEHbI Y KPOMKH Inenbghe Haf riay6uHamu 150—
250 M, a craHuuu B6-5-B6-7 — B paiione cana riayouH
(360-440 m) (puc. 1B, Tabn. 1). Ha Bcex cranumsax usy-
qancs BepxHuit 150-MeTpoBBIi CJ/I0H OKeaHa.

Bo Bpems npoBefieHns1 HccIeqOBaHAI CKOPOCTh BET-
pa cocrasnsia ot 4 a0 9 M/c, a HaNpaBJIEHHE €r0 H3Me-
HSUIOCh OT CeBepO-3alafiHoro 1o ceBepHoro (19 asrycra

2004 r.) wiM UMeNo XaOTHYHBIH xapakTep (21 aBrycra
2004 r.). Onrruyeckasi aHOMANKS, BbIIBJICHHAsI 110 H300-
paxenuio co cnyrauka QuickBird 16 aprycra 2004 r.,
ObLTa BLITSHYTA C BOCTOKA HA 3amaji ¥ uMena ciefyro-
11IMe pa3sMepbl: € ceBepa Ha For OKOJIO 3.5 KM, € BOCTOKa
Ha 3amaj] npuonu3uTenbHo 12 kM (puc. 18) [3]. Kax pupt-
HO Ha puc. 1B, cranuym B6-3-B6-6 Gplu pacnonoxenbl
BHYTPH 30HBI ONTHYECKOH aHOMANuH. 3a MpefienaMu
rPaHMI] AHOMA/IAH OKA3aNHCh TOJIBKO CTaHINH, HauGo-
Jee ynaienHbie oT quddysopa k roro-3anagy (B6-7) uk
BocToKy (B6-1 1 B6-2).

B 3TOM OTHOIIEHHH HAHOONBUIMIA HHTEPEC NpEN-
CTaBISIET AHANN3 BEPTUKAIBHOIO PaclpefeneHus re-
teporpodubix Gakrepuii (H-Bact), ucnonpayrommx
IVISL CBOETO IIATAHUST PACTBOPEHHBIE H B3BELIEHHBIE Op-
ranuueckue Bemecrsa. Ha puc. 6 BUHO, 4TO BO3pacTa-
aue 6nomacchl H-Bact B cronGe Bojb! Ha cr. B6-4, Hau-
6onmee OMM3KO pacHoNOKeHHOH K g dy3opy, npouc-
XO[UIIO, B OCHOBHOM, 32 CUET YBEIMUYECHHUS KOJIMYIECTBA
GaKTepUAILHBIX KJIIETOK B BEPXHHX CJIOSX CE30HHOTO
MHKHOKJIMHA H B HIDKHHX CJIOSIX BEPXHET'O KBAa3HOMHO-
ponsoro cnost (BKC). OueBunHO, UMEHHO 3TH Clion
BOJIHOT'O CTOJIGA B IEPBYIO OYepefh 000ralmaluch pac-
TBOPEHHbIM H B3BEIICHHbIM OpPTaHAYECKHM Belle-
CTBOM, TIOCTYIAIOLIUM 13 cOPOCOBOTO YCTPONCTBA.

AHanu3 BepTHKANbHOTO paclpejencHus -
anoGakTepuil (puc. 7), npoxnopodur (puc. 8) u
X7 “a” (puc. 9) HO3BOJNAET CENATh AHANOTHYHOE
NpenonoxkeHne B OTHOMICHHH MEHEPAIBHBIX COJIECH
ocHOBHBIX 6uoreHHbIX 31eMenToB (N, P, Si). Takoi
aHaJIN3 IOKa3all, YTO MaKCHMaIbHAs i cTojifa Bo-
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Puc. 6. BepruganbHoe pacnpefielenye GHOMacchl rerepotpodrnix 6aktepuit (H-Bact, mr C/M%) na craumusx B6-1-B6-7,
npoBenennbix 19 1 21.08.2004 r. CepbiM (hOHOM TIOKa3aHO IPUMCPHOE ONOXKEHAE CE30HHOTO MUKHOKIIMHA.
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Puc. 7. BeprukansHoe pacnipefiesieHue Guomaccsi ipano6akrepuit (SYN, mr C/m3) Ha craunusx B6-1-B6-7, nposenennsIx 19
1 21.08.2004 r. CepbiM poHOM IIOKA3aHO NPEMEPHOE HOJIOKEHUE CE30HHOTO MMKHOKJIMHA.
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Puc. 8. Bepruxanssoe pacnpenenenue 6uomacce! npoxnopogur (PRO, Mr C/m3) na cranuusix B6-1-B6-7, npoBeieHHbIX 19 1
21.08.2004 r. CeppiM (poHOM HOKa32HO IPUMEPHOE MOJIOKEHHE CE30HHOTO ITMKHOKIIHHA.
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Puc. 9. BeptuxansHoe pacnpenenenue conepxanndg xin “a” (CHLa, Mr/M3) Ha cTadiusax B6-1-B6-7, nmposegennbix 19 u
21.08.2004 r. CepbiM (hoHOM NMOKa3aHO NPHUMEPHOE TIONOXKEHHE CE30HHOTO MHKHOKJIMHA.
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Puec. 10. PacnipepeneHue RETErpanbHbIX Be/INYHH OHOMACE
rereporpodHblx Gaktepuit (H-Bact), nmamoGakrepuii
(SYN) u npoxiiopocut (PRO) B cnoe 0-150 M na pa3spese
- B6-1-B6-7, nposenennom 19.08.2004 r. m 21.08.2004 r.
BepTUKanbHBIMK IHKTHPHBIMH JHHASMYA [I0KA3aHO M0~
Aoxenue w3006at 300 u 400 M. BergeneHunii cepriM do-
HOM y4aCTOK paspe3a COOTBETCTBYIOT palioHy ¢ ONTHYe-
CKOH  aHOManmuei MOBEPXHOCTH,  HaGmoogasIiueica
" 16.08.2004 r. (cM. puc. 1).

bl OHOMacca NepeYrCIEHHbIX GHOTOMHYECKHX napa-
Metpos (SYN, PRO, CHLa) orMeuanack Ha cTaHuud
B6-4 (nnmu B6-3) Takxe B HuxxHEX cnosix BKC unu B
BEPXHHX CIOSIX CE30HHOrO NMUKHOKIHHA. Oborame-
HHE MUHEPANbHBIMH COJISIMH U OPTaHUKON CJIOEB BO-
Abl, 3aJI€rarolUX BbILIE M HUXKE BEpPXHEH IpaHHIbI
CE30HHOrO MUKHOKJIMHA, MOXET NPOUCXONMTH NPH
“CKaThIBAaHAN~ 3arpsi3HEHHBIX BOJ IO BEPXHEMY
cioro nocnegaero. HecomMuenno, Takoii MeXaHH3M
PAcCPOCTPAHEHHs 3arPA3HEHHBLIX BOJ BO3IMOXKEH
TOJIBKO TIPH TEPMOXaNMHHOH cTpaTudukanmuu Ha
BHEIIIHEM IieJibhe U B palioHe CBaJla IIIyOuH.

Bo Bpems npoBesieHHst 3KCIEPUMEHTOB TPOGHI
BOJ(bI OTOMpPANH NMPAKTHYECKH BO BCEH TOJIIE fesi-
TEJBHOTO cosi okeaHa (150 M) yepe3s kaxppie 10 M.
Taxas BbicOkOKauecTBeHHAs CheMKA BEPTHKATBHBIX
npocduied pasnHYHBIX GHONOrUYECKHX TAPAMETPOB
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Puc. 11. Pacnpenenenue cyMMapHOTo CofiepKaHus X1 “a
(CHLa) u unTerpanbHeIX BeJIMIHH GHoMace MHUKPOTeTepo-
TpodroB (H-EUK) u Mukpomrankrona (MICRO) B cioe
0-150 M Ha paspese B6-1-B6-7, iposenensom 19.08.2004 r.
1 21.08.2004 r. YcnoBHble 0603HaYeHHs (BepTHKAIBHbIE
IYHKTAPHbIC IMHUK U CePhlit PoH) Te XKe, yro Ha puc. 10.

MO3BOJIHJIA IOJYYUThL AOCTATOYHO HAMIEXKHbIE OLEH-
KH HMX HHTErpajbHbIX BEJIHYHH IS CTON0A BOJBL.
AHau3 U3MEHYHBOCTH OCIENHAX Ha pa3pese B6-1—
B6-7 (puc. 1) fan BO3MOXHOCTH pa3GuTh H3Y4YECHHbIE
HapaMeTphl Ha BE IPYIIlbl, OTINYAIOIAECS APYT OT
Apyra mo XapakTepy BJIUSAHHUS HA HUX 3arPsA3HEHHbIX
BOJ.

K nepsoii rpynme otHOCsTCS IapaMeTpbl, KOTOpbIe
BO Bpemst 00enx cbeMoK (19- u 21-ro asrycra) nMenn
3aMETHOE MOBBINICHWE Ha CTAHUWSX (WM CTAHIUM),
HauGonee ONU3KO PpacNONOKEHHbIX K mucpysopy
cOpocoBoro ycrpotictsa. Takiumu mapamMeTpamn siBis-
I0TCs GroMacca reTepoTpodHbix OakTepwi (puc. 10),
Gromacca (POTOCHHTETHYECKHX LUaHOGAKTepHii Syn-
echococcus spp. (puc. 10) m comepxanme xm “a”
(puc. 11), onpemensiBinerocs Kak CyMMa MOHOBHHHJIO-
BOT'0 W IMBUHAJIOBOrO X1 “a” (monoviny! chla + divinyl
chla).
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Ko BTOpoil rpynme oTHOCSTCS HapaMeTpbi, KOTO-
pbI€ TOJIBKO BO BpeMsl OHOMH 13 IBYX CbeMOK (19-u 21-
IO aBrycTa) 3aMeTHO MOBLICWINCH HA CTAHIUSIX, HAnO0-

nee ONU3KO PacIoNOXEHHBIX K auddysopy. B aty -

TPyIIly BKIIOYEHLI MHKpOreTepoTpodst (30odnares-
nsTel M uHy3opun) (puc. 11), dorocunTeTHyYECKHE

Gakrepun Prochlorococcus, OTHOCSIIHECS K TIPOXJIOPO-
¢uram (puc. 10), a Takke cymMMapHas 6uoMacca MHK-
poriankToHa (puc. 11). Menkuiit ¢puronnankTon (A—
Euk) ycnoBHO Takke GbL OTHECEH KO BTOPOM Ipyine,
XOTsl YBEJIMYEHH ero GHOMAcChl B paliOHe OroJoBbs
TPYOBl HE OBLJIO 3aperHCTPUpPOBaHO HA 19-ro, HH
21-ro aBrycra.

Ha pruc. 10 1 11 o6parator Ha ceGst BHUMAHME OTIH-
4ynst GUOJIOTHYECKUX NIAPAMETPOB, TIOJYYEHHbIX HA HAu-
6onee MeNKOBOIHBIX cTaHmsIX B6-1 u B6-2 (riyGumb
160220 M) 1 Ha HauGonee rMYGOKOBOTHBIX CTAHIUAX
B6-6 u B6-7 (rny6unnt 420-440 M). OTHOWIEHHS cpen-
HHUX BEJINYHMH [IaPaMeTPOB, PACCYMTAHHBIX IS CTAHIAIA
B6-1 u B6-2, k aHANOTHYHBIM CPEIHAM BEJIMYAHAM IS
cranumit B6-6 n B6-7 cocraBmwn anst npaHoGakrepuit
(SYN) 2.1-2.9, gna npoxnopodut (PRO) — 1.5-1.7 st
mukpormnankrona (MICRO) - 1.2-1.3, mns retepo-
TpodpHbIx GakTepmit (H-Bact) u miist cogepxkanus xi “a”
(CHLa) - 1.1-1.3. Tna mukporereporpocgos (H-Euk)
paccMaTpdBaeMoe OTHoIeHne 19-ro aBrycra cocrapu-
10 2.5, a 21-ro aBrycra—0.7.

Takum 06pa3oM, IOYTH Bce GHONOrMYECKHE Mapa-
“METPbl, OTPEarupoBaBIIve TEM HIH HHBIM 00pa3oM Ha
MOCTYTIJIEHHE 3arpsi3HEHHBIX BOJI, IMeNH GoJiee BLICO-
KHE BEJIMYMHBI HA IIenbgpe, 9eM B paifoHe CBaja riy-
6un. Orciopa ciiefiyeT, 4TO st KOPPEKTHOM OLEHKH
BJIMSIHMS 3arPsI3HEHHBIX BOJ] HA 9KOCHCTEMY, GHOIOrd-
YEeCKHe MOKa3aTeNu, i3MEpeHHble BOmu3u auddysopa
cOpOCOBOTO YCTPOHCTBA Ha MekoBoaHoM (<200 M) cT.
B6-4, Hy:XHO CONOCTaBIISITH C AHAJIOrMYHbIMHE TIAPaMeT-
pPamMH, KOTOpble ObLIM H3MEPEHbl Ha MENIKOBONHBIX
cranmpsix B6-1 u B6-2, HanGonee ynaneHHbIX OT OroJo-
Bbsl COPOCOBOH TPYObI (KaK GbLIO PACCMOTPEHO BbIILIE).

Conocrapnenne menbgosoii cT. B6-4 ¢ Gonee ray-
60okoBoyHbIME cTaHIEsMH B6-6 u B6-7 MeHee Kop-
PEKTHO H3-3a Pa3HO# NPOMYKTUBHOCTH MIEIIH(POBBIX U
CKJIOHOBBIX BOJ. Pe3ynbTaThl, NOMy4YeHHbIE Ha IOCE]-
HUX MIBYX CTaHLWSX, LEAeco0Opa3HO paccMaTpHBaTh
BMECTE C pe3ynbTaTaMi, MOAyHdeHHbIMH Ha CT. B6-5,
T.K. BCE 3TH TPH CTAaHIOUHA MOXHO OTHECTH K YHCTO
CKJIOHOBbIM. B KadecTBe NONOJHATENBHON (POHOBOM
CTAHLIMM |1 9TOHU IPYyINbI MBI HCHOJIB30BANH CT. B6-7.
OTO 3HauMTENBHO YBenuuwio 3¢dext BIusAHMs 3a-
rps3uenuil Ha 6uomaccy H-Bact Ha cranmusax B6-5 u
B6-6 (Tabn. 1).

M3 puc. 10 n 11 BunHO, YTO Ha 1iebhe B AHana3oHe
riy6un 150-250 M B paiioHax ¢ aHOMAJTBHBIMU ONITHYE-
CKUMH CBOMCTBAMH MPOSIBJISLIOCH JIEACTBHE 3arpsi3HEH-
HBIX BOJI Ha OHOJIOTHYECKHUE [TApaMeTPhbI IEPBOI IPyI-
nbL. Ha riry60KoBOHBIX XKe cTaHumsX (>350 M), mpose-
HEHHBIX HAJ] KOHTHHEHTAJIBHBIM CKJIOHOM (CTaHLHH
B6-5 u B6-6), BnusiHus 3arps3HEHHBIX BOJ HA 3TH OHO-

BEJEPHHUKOB #u np.

JIOrHYECKHE APAMETPBhI IPAKTHIECKH HE OGHAPYKEHO
(kpome H—Bact 21 aBrycra 2004 r.), HecMOTpst Ha npo-
SIBJICHHE HA ITHX CTAaHHKSIX ONTHYECKONH AHOMAJINM B
MoBepXHOCTHOM cjioe (puc. 1, 10, 11). ITocnemuee
YTBEPXKJICHHE MEHEES KATETOPHYHO, YEM B OTHOIIIEHHH
11eNb(POBBIX CTaHIMI. DTO CBA3aHO C TEM, YTO NPH yfa-
nennu Ot auddy3opa B I0ro-3anagHoOM HaIPABIEHUH
YMEHBIIEHUIO OHOIPOAYKTHBHOCTH CIIOCOOCTBOBAIN
OHOBPEMEHHO 2 (pakTOpa (aHTPONOTeHHbII U IPUPOL-
HbI): yAaJieHHe OT HCTOYHNKA 3arps3HeHusl H ocnab-
JICHHE BJIUSHUS WENb(A HAa SKOCHCTEMY NeJIarnaim.
KoppekTHOe BbIfesneHHe BIMsHUS AHTPOMNOIE€HHOro
(bakTOpa GBLIO GbI BO3MOXKHO TOJILKO NPH TPOBEfe-
HHUH KOHTPOJIBHOTO pa3pesa OT “‘umcroro” meinbda,
CBOGOMIHOTO OT NPSIMOTO AEHCTBYSI 3arayGIEHHBIX CTO-
KOB, B 00/1aCTb GONBIIHX IITyGHH. ‘

OBCYXIEHUE

AHTPOIOreHHbIe BO3NEHCTBAS HA AKBATOPHH MO-
peil 4 OK€aHOB NPUBOJAT K YMEHBIIEHAIO OHONOIHYeE-
CKHX PECYPCOB H K M3MEHEHHUIO CBOHCTB MOPCKO# BOJIbI,
HEeXEeNaTENLHOrO JJI €€ NPOMBIIUIEHHOIO HCHOML30-
BaHMs M i1 pEKPEAUHOHHBIX HeJIei. DKOMOruIecKue
MOCNENCTBHS BO3XEUCTBHS 3arPsI3HAIONIAX BEIIECTB Ha
MOpPCKHE OpPraHM3MblI IOBOJIBHO pa3HooOpa3zsbl. K Ta-
KHM MOCIIENCTBHAM OTHOCSITCS 3BTPOHKALSL, TIPHBO-
BAIIas K IEPECTPOMKE CTPYKTYPBI B (DYHKIMOHHPOBa-
HUS] 9KOCUCTEMBI, GHosToruyeckue 3(peKThl Ha ypoB-
He OpraHM3MOB (FEHETHYECKHE, (PH3HONOTHUYECKHE U
OHOXHMIYECKHE), 4 TAKKE [TOSIBJICHUE B BOJIE U HAKOI-
JieHne TATOr€HHOW MHKPO(IOpPSI (PHILTPYIOIHUMHI
FHAPOOHOHTAMH.

Ha ocHoBanun nccirefoBasuii B pekax u 03epax fo-
Ka3aHO, YTO B OJIMIOTPO(HBIX BOAaX COXPaHIETCs -
HaMHYECKOE PABHOBECHE MEXMY MHTATEbHBIMH Be-
MIECTBAMU M POCTOM OaKkTepHii ¥ MHKPOBOROpPOCEi
[20]. B nponecce sprpocdukanuu, 0GYyCIOBIEHHOM
AaMITMHIOM, 3TO PAaBHOBECHE HAPYINAETCH W CHavasa
Ha0/rolaeTCsl pe3Koe YBeJIHUeHHE YHCIAEHHOCTH reTe-
porpodHbIx Gakrepmit. [Tocne gocrimkenus Gakrepu-
SIMH CBOETO MAakCHMyMa (PHTOIUIAHKTOH HCHOJB3YET
U30bITOMHBIE MUTATENIbHbIC BELUIECTBA M POUCXOIAT
pe3koe yBenu4eHHe OGHOMAacChl BOTOPOCHeH. YBeu-
YeHHe YHMCIIEHHOCTH GaKTepHil H BOIOpOCie Henpe-
MEHHO NPABOJMT K BO3PACTAHUIO MOMYJISIHAI pa3iny-
HbIX MHKpOTeTepOTpodOB (300hmaremsaTol, uHpY-
30pHH), Pa3BHTHE KOTOPBIX MO BPEMEHH 3aMbIKAET
CYKLIECCHOHHBIE HW3MEHEHUsI, HHAYIHUPOBAHHBIE IO-
CTYIJICHAEM B BOIHYIO CPEAlYy CTOYHBIX BOA. [list Mop-
CKHX BOJI CXeMa TaKOH CyKIIECCHH He H3yUYeHa.

Ha ocHoBaHM# JaHHBIX, TOJTy4Y€HHBIX BO BpEMS OT-
JeJNBHBIX ChEMOK (CM. BBIIIE), BBITOIHEH CPABHATEb-
HbI QHAJIU3 OCHOBHBIX PE3yILTATOB THAPOOHOIOTHYE-
CKHX McclefioBaHuii B Mamana, npoBefieHHbIX B 2002—
2004 rr. Ins Takoro aHanmusa ocoObiil HHTEpEC Mpey-
CTaBJIIET COMOCTABJICHHE CPEHUX 3HAYEHHIl pa3nuy-
HBIX XapaKTEPHUCTHK 9KOCHCTEMBI TSl HCCIIETOBAHHOM
TOJILIM BOAIBI B paiioHe nudppysopa (taba. 2). Ha ocHo-
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Ta6smna 2. CpegHee cofepxanye X “a” u cpegHas 6GHoMacca pa3nHYHBIX INIAHKTOHHBIX COOOIECTB B PACIETHOM ClIOE
Ha CTaHHHMAX, POBEREHHBIX B pafione puddy3opa

Cpepnusisi 6Guomacca B ciioe, Mr C/m3

Cranmus| Jara PaccroaHue oT I'ny6usa Croit, M CHLaS,
Aucppy30pa, KM | CTAHLMH, M H-Bact] PRO | SYN |A—Euk|H-Euk|MICRO| M
B1 02.09.2002 0.7 60 0-60 | 7.67 | 3.56| 2.32 |19.6 |10.5 43.6 -
B6-2 13.09.2003 1.3 340 0-70 (103 | 347| 1.93 |14.1 596 | 358 | 0.22
B6-4 19.08.2004 0.7 190 0-150 |11.9 | 7.84| 1.70 | 2.09 | 0.71 | 243 | 047
B6-4 21.08.2004 0.7 190 0-150 {139 | 471} 1.19 | 450 | 439 | 28.7 | 0.41
109 | 489 1.79 |10.1 539 | 331 | 037
CpepHsist BeIM4YMHA
32.9% (14.8%| 5.41%!30.5% |16.4% | 100%

Ipumeuanue. H-Bact — reTeporpodusle 6aktepun; PRO —npoxiopodutst (Prochlorococcus spp.); SYN — upanoGakrepust (Synechococcus
spp.); A-Fuk — aBToTpOthHLIE NUKO-3yKapruoTHLIE Bofopocny; H-Euk — rerepotpodunie opHokneToqmbie 3ykaprothl; MICRO - cymmap-
Hbii MukporuiankTos; CHLa — x1 “a” (dv CHLa + mv CHLa).

Ta6amua 3. Cpennsis 6uomacca pa3IHYHBIX IVIAHKTOHHBIX COOOIIECTB B PACYETHOM CIIOE B TPEX PAHOHAX TPOIMHYECKOH
IManucduku. IpuBeneHsb uana3onsl KONeGaHui 3TON XapaKTEPHCTHKH (Min-max) uinu ee cpefusis Benuynna (M £ o).

YcnosHble 0603Ha4YEHUA TE XK€, UTO B Tab. 2

Paiion Iupora Crnoii, M

Cpenuas 6uomacca (Mr C/m>)
WUcTounnk

SYN A-Euk

BocTto4Hblii 3KBaTOpH- 2°c.u1.—1°%50.101.

aNbHBIA

100°-150°3.1.17.88 £ 1.39|7.25 £ 1.90{1.47 £ 0.51 [4.76 £ 1.36

[16]

0°c.u. 140°3.1. 10.1-1.07| 4.0-5.3 |0.90-1.10 | 6.60-9.50 [6]

12°c.m—12%o0.ur.|  140°3.1. 3.74-9.02| 1.25-7.5 [0.11-1.80 | 0.91-4.91 [17]

3anam£bn71 SKBATOPH- 2°c.an.~-2%o.1r. | 160°-180°8.1. - 8.60 £ 3.60(0.35+£0.39 {0.66 £ 0.34 [16]
ATBHBIT 0°c.m. 175°81. | 4.84-6.00| 1.25-3.75 | <05 - [13]
Ouurorpodubiii cyoTpo-|  22°457 c.m. 158°3.n. |4.88+1.31|9.15£2.25{0.26 £0.17 [0.54 £ 0.27 [16]

mayecknii (cr. ALOHA)

BaHMM JAHHBIX, MPEJCTaBICHHBIX B 2TOH Tabimue,
MOXKHO CieJIaTh 3aKJTF0UeHHAE KaK 00 aOCOMIOTHBIX, TaK
1 00 OTHOCHTENBLHBIX 3HAUCHMSIX NPUBEACHHBIX OKa-
3aTesell INITAaHKTOHHBIX coo0IecTB. [l GONbIIMHCTBA
UCCIIEMOBAHHBIX TTAPAMETPOB AUANa30H H3MEHYABOCTH
0Ka3ancs HeBbICOKUM (max/min = 1.8-2.3). Tonbko nis
aBroTpo(pHbIX yKapHoT (A—FEuk) n rereporpodHbix
aykapuor (H-Euk) 3TOT nmamasoH okasajics 3HA4u-
TenbHO Gosbile (max/min = 9.4-14.8) U3-3a BCObUUKHA
HX pa3BUTHS Ha MEJIKOBOAHOM (<70 M) menbde 2 cen-
T0pst 2002 r. Cypst 0 CpeHAM JJaHHbIM, [IPHUBEHCH-
HBIM B Ta6J1. 2, TOMHHHPYIOIIYIO POJib B MAKPOILIAHK-
TOHe B patione muddysopa urpanu reTepoTpodHbIe
6akrepan (33%) u asroTpobHBIE 3yKapHOTHI (30%).
Ha cr. B1, pacnionozkeHHO! Ha MEITKOBOJXHOM LIenb(e,
nonst H-Bact ymensimiace o 18%, a A-Euk Bo3pocia
10 45%. Bo3MOXHO, TaKO€ U3MEHEHHE COCTaBa MUKPO-
MJIAHKTOHA SBASIETCS] XapakTepHbIM [l y4acTKOB
uienba ['apafickux OCTPOBOB, MOIBEPKEHHBIX aHTPO-
TIOF€HHOMY BIIHSIHUIO.

Ne2 2007

OKEAHOIJIOTUSL  Tom 47

ConocraBaM pe3ysIbTaThl, MPUBEACHHBIE B TA0M. 2,
C BeIMYHHAMH AHAIOTWYHBIX [apamMeTpoB, MOJIyYeH- -
HBIX B [IPYrUX pernoHax Tponmyeckoi ITamicpuku. B
Tab1. 3 npeacTaBieHbl CPETHAE BETMYUHBI PA3THYHbIX
NapaMeTpoB ILTAHKTOHHOrO coodmiecTsa and high nu-
trient low chlorophyll (HNLC) Bosi BOCTOUYHBIX pafiOHOB
9KBATOPHAIILHON 30HBI, IV OJIMTOTPO(QHBIX 3aNafiHbIX
palioHOB 3KBAaTOPHAJILHOM 30HDI, a TAKXKe ISl OJAUro-
TPO(pHBIX CyOTPOMAYECKHUX BOJ, PACIOJIOXKEHHBIX Ce-
BepHee 0. Oaxy (station. ALOHA). Conocrasnenne no-
CJIEHMX AAHHBIX C TaOM. 2 yKa3bIBAa€T HA YBEIHYECHHE
3-x mapamerpoB (H-Bact, SYN n A-Euk) n ymenblIite-
uue PRO B Mamasa 110 cpaBHEHHIO C OTKPBITBIME OKe-
aHUYeCKAMH BoJlaMH, oMbIBatomumu o. Oaxy. Crnenyer
OTMETHTh, YTO GONBIINHCTBO XapPAKTEPHUCTHK IIAHK-
ToHa B Mamasna (Tabs. 2) mo aGCoOMOTHON BETUYHHE
0Ka3a70Ch ONHU3KAM K aHAJIOTHYHBIM IIApaMeTPaM JJist
BOCTOUHBIX PAfOHOB 3KBATOPHATBHON 30HBI (Ta0. 3).

W3 puc. 3,5, 10 1 11 BugHO, 4TO NOCTYILIEHHE COpa-
CbIBaeMbIX BOJ| B MamaJia MpuBOAMT K HE3HAYUTENLHO-
My BO3PACTaHMIO HHTETPAJIBHBIX BEJTHYHUH psifia GHOJO-
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BEJTEPHUKOB u np.

Taénuua 4. Bennunnbr ko duupenrta sprpoduxanun (EF), paccunTannbie no HHTETPANbHLEIM GHOMACCAM Pa3HBIX
IVIaHKTOHHBIX COOOIIECTB # HHTEIPAILHOMY CONEPKAHHUIO XJI “a”. Y ClIOBHBIE 0603HAYEHHS CM. Ta6I. 2

Kosdduunenr ssrpodukanun

Crauuns Tlata Paccrosuue ot | Iny6una cranmmm, | Crnoi,
Rucpysopa, kM M M 'H-Bact| PRO | SYN |A-Euk|{H—Euk |MICRO| CHLa
B1 + B2 | 02.09.2002 0.7-1.2 60 0-60 | 1.17%|0.88*|2.13*| 1.9*% |1.36* | 1.46* |1.50**
B6-2 13.09.2003 1.3 340 0-70 | 1.12 {1.19 [1.24 | 0.95 [0.84 1.01 |0.98
B6-4 19.08.2004 0.7 190 0-150 | 1.22 |1.16 |1.22 | 047 [0.22 | 0.95 [1.23
B6-4 21.08.2004 0.7 190 0-150) 1.49 (0.72 (1.12 | 0.64 |1.76 1.09 [1.12
CpenHsist BeTHYHHA 1.25 1099 {1.43 | 0.99 |1.05 .13 [1.21

* Cpennue suadenns EF nnd crannmii B1 u B2.
** 3nauenwue EF png cr. B2.

THYCCKUX MapaMeTPOB, YTO AAET BO3MOXKHOCTHL ['OBO-
paTh O Cnabod aHTPONOIeHHOH 3BTpOUKAIMH B
parione muddpysopa c6pocoBoi cucrembl. B kayecTse
NOKa3aTeNs KOMTHYECTBEHHOH OUEHKH TAKOrO SIBICHHS
MBIl HCHIOJBL30BAIM  KO3(hurmeHT 3BTpoduKaium
(eutrophication factor — EF), paccumrbiBaBinmiicss Kak
OTHOLIEHHE aGCOMIOTHON BEJMYUHBI ONpPENEEHHOrO
GHONOrMYECKOro MapaMeTpa iJIsi Hanbonee 6IM3KHUX K
nuy30py cTaHImil K BeauuMHe (MM cpeiHeii Besn-
YMHE) ITOro NapaMeTpa il (POHOBBIX CTaHIuiL. B Ka-
YecTBe MNOCIENHUX Mbl PAaCCMATPHBAIM CTAHIUH CO
CXOHHbIMH rNyOHHaMu, HO GoJiee WM MeHee CBOOON-
HBIMH OT NPSIMOTO BIIHSIHHS AHTPOIOTEHHBIX (DaKTO-
POB (TaK HasbiBaeMasi YCJIOBHO 4ucTast Bofia). [1pu pac-
yere EF ¢oHOBBIMY CTaHIMAMU MBI CYUHTANH CTAHLIUAN
B3 u B4 nnst cbeMku 2-ro cenrsiops 2002 r., cr. B6-6
anst cbeMkH 13-ro centssGpst 2003 r. u cranuu B6-1 n
B6-2 st creMok 19- 1 21-ro asrycra 2004 r.

Bennunnsr kosdpuumenra sprpoduxanuu (EF)
ObLIM PaCCUMTAHbI IJIsi CTAHLAMA, YIATEHHBIX OT -
(y3opa Ha paccrosinue He Gonee 1.3 kM (Tabn. 4).
IIpu 9TOM A5 H3MEPEHNUI, BBINONHEHHbIX 2 CEHTAOPS
2002 r. 6N HCIIONB30BAHBI CPE[IHAE 3HAYECHHS 9THX
BeJTMYMH A7t craHimid B1 u B2 (13-3a 6nu3kux 3Haye-
Huii U3y4eHHbIX napametpos). Ha ocHoBanuu anamu-
3a CPeHUX BeNHYUH KO3 dueHTa sBTpodrKaun,
MPUBEACHHBIX B Ta0OJN. 4, MOXHO CUMTATD, YTO HANOO-
jiee JyBCTBUTENBHBIMH K 3arpA3HEHHIO OKA3alIHCh
nuanoGakrepun (EF = 1.43), rereporpocusie Gakre-
pun (EF = 1.25) u copepxanme xa “a” (EF =1.21).
OcranbHble  paccMoTpeHHble mapametpel  (PRO,
A-Euk, H-Euk, MICRO) pearmpoBaiu Ha HoCTyIuIe-
HHE 3arpsi3HeHHI 10-Pa3HOMY (TIOJIOKUTENBLHO UITH OT-
PULIATENBHO), YTO NPHBEJIO K OYEHb HU3KUM CPEHAM
3naveHusM EF, He3naunrensno ormuyaronmmes ot 1.0
(0.99-1.13) (Ta6mn. 4). Cnegyer OTMETUTD, YTO MAKCH-
MaJIbHOE BJIMSIHUE 3arpPsI3HEHHBIX BOJ] HA INTAHKTOHHBIE
€o00IIeCTBa OBIIIO OGHAPY:KEHO Ha cTaHiusx B1 u B2,
pacnosoKeHHbIX Ha wenbde 2 ceHtsiops 2002 r. B or-
JU4YMEe OT CPEHUX BENUYHH KOI(DGHIHEHT 3BTPOU-
Kanuu focrarai 3aeck 1.90 pyist aBToTpodhHbIX 3yKapu-
ot u 2.13 st imaHoGaK Tepuii.

Taxum oGpasoM, B ucciefyeMoii Mamana B jeTHe-
ocennuii nepuop 2002-2004 rr. HauGonee YyBCTBU-
TEJIbHBIMH K 3arPs3HEHHIO OKa3a/iICh HAHOGAKTEPHH
H TeTepoTPO(pHbIE 6aKTEPUH, a B HEKOTOPBIX CITydasx
(na mennbde) — aBroTpobHBIE 3yKapuOTHL. Takoe 3a-
KITIOYEHHE COOTBETCTBYET pe3yabTaTaM MHOTOJICTHHX
HCCTIENIOBAHUE BIMSHAA IMyOHHHBIX CTOKOB Ha CTPYK-
TYPY IUIAaHKTOHHBIX COOOILECTB B MPUOPEXKHbIX paio-
Hax YepHoro mops [4].

AHaju3, TONYYEHHBIX B HAIIKAX JKCIIEPUMEHTAX
JaHHBIX MIOKA3aJl, YTO 3arpsA3HEHHbIE BOIbL, OCTYNAIO-
e u3 nugpy3opa, pacpoCTPaHSIOTCS NPEAMYIIE-
CTBEHHO B OIPENEJCHHBIX CJIOSAX BOXHOH TONINH (CM.
BbIIle). Ha 0CHOBaHHMH TaKOro paclipoCTpaHe HHst MOX-
HO OXufIaTh GOJIee PE3KOrO BIIMSIHUS 3arps3HEHHI Ha
IUTaHKTOHHBIE COOOLIECTBA HAa OIpEENIEHHbIX TOpH-
30HTaX, 110 CPABHEHHUIO C UX CPEIHAM BJIUSTHUEM B CTOJI-
Ge BoppI. /17151 MPOBEPKH 3TOrO MPENNONOKEHNS ObLTH
paccynTaHbl 3HaueHds KoodpuiuenTa 3BTpoduKa-
LAY 110 MAKCUMAJILHBIM ISl HCCIIEOBAHHBIX CJIOEB BO-
ABI BeTU9UHaM OHOMACCHI Pa3HbIX IVTAHKTOHHBIX COO0-
IECTB M KOHIIEHTpaLuu X1 “a” (Tabn. 5). 3 conocras-
JeHus Taba. 4 W 5 MOXHO CAENaTh 3aKIIOYEHHS O
BO3PACTaHUU BIMSTHUA 3arpsA3HEHUI HA MUIAHKTOHHbIE
€000LIECTBA Ha OT/IETBHBIX TOPH30HTAX 110 CPABHEHHIO
C aHAJIOTHYHBLIM BJIMSIHUEM Ha IUIAHKTOH B CTOJIOE BOAbI
(nnst H-Bact — B 1.65 pa3a, mis PRO ~ B 1.20 pasa, as
SYN — B 1.05 paza, anst A-Euk - B 1.17 paza, gns
H-Euk - B 1.29 paza, pis MICRO - B 1.37 pasa, nns
CHLa -8 1.20 pa3a). He3naunTenbHast pa3sHuIa Mex-
Iy ko3gdunueHTaMn 3BTpoduKanum ais cronda
BOOBLI U JAJSI CIOEB ¢ MaKCHMAalbHOM OHOMAacCCOM
IIJIAHKTOHA, ¥ aHAJIOTHYHAS TEHNCHIUS UX H3MeHe-
HUH, feNlaeT BIoOJHe 000CHOBAHHBLIM UCIIOIb30BAHNE
HHTETPAJIbHBIX XapaKTEPUCTHK VI OLEHKH BIUASHUS
3arpsi3HEHHBIX BOJ.

Onxaxko, conocrasnenne cpefHux sennunt EF, pac-
CYHTAHHBIX s cTon0a Bofbl (Tabxn. 4) u 7151 CJI0EB BO-
bl C HX MAaKCHUMAJIBHOH GroMaccoil (Talit. 5), o Bceit
BEPOSITHOCTH, MOXET [iaTh NONOJHATEIbHYIO UH(pOp-
MAIHIO O MyTSIX PacpOCTPaHEHHsT HEKOTOPBIX 3arpsi3-
Hsirouux Bemects. Tak, Haubosee YyBCTBUTENBHOM K
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Ta6nuna 5. Bennuunsl koaddunuenra sprpodukanuu (EF), paccunranubie 10 MaKCHMAIBHBIM IS HCCIETOBAHHBIX
CI0€B BOJbI BEIHYMHAM GHOMACChI Pa3HbIX INIAHKTOHHBIX COOOIIECTR ¥ KOHUEHTPALMY XJ1 “a”. Y ClIoBHBIE 0003HAYEHHS

cM. Taba. 2
C Paccrosnue or | [ny6una | Croi, Koappuupent spTpodpuxamu
TaHuusa| Jata
macbysopa, kv | crammmt, M| M g Bact| PRO | SYN |A—Euk|H-Euk|MICRO| CHLa
B1 +B2{02.09.2002 0.7-1.2 60 0-60 | 1.77* | 1.03* | 2.60* | 2.60* | 1.46*% | 2.03* |1.98**
B6-2 13.09.2003 1.3 340 0-70 | 1.20 1.38 | 1.10- | 0.98 | 1.09 1.08 ]0.87
B6-4 19.08.2004 0.7 190 0-150| 1.68 1.39 | 1.30 | 0.40 { 0.35 1.04 [1.48
B6-4 21.08.2004 0.7 190 0-150( 3.60 094 | 098 | 0.66 | 249 | 2.05 |[1.45
Cpenusis BendynHa 2.06 1.19 | 1.50 | 1.16 | 1.35 | 1.55 |1.45

* Cpennue 3uadyenns EF gns cranuuii B1 u B2.
** 3nauyenne EF gns cr. B2.

3arpg3HEHWSIM TPYHIOH IIAHKTOHHBIX OPraHU3MOB B
CIOSIX BOJIbI C MAaKCHMaJIbHbIMH OHOMAaccaMH OKa3a-
nuck rereporpodubie 6akrepun (EF =2.06), a B croa-
6e Bopbl TonmuHOM 60—150 M — npanoGaktepun (EF =
= 1.43). Takoe pa3nuuue, BO3MOXKHO, CBSI3aHO C TEM,
9TO B3BELIEHHOE U PaCTBOPEHHOE OPTaHMYECKOe Be-
mecTBO (ucrounuk mutanuss H-Bact) pacnpocrpans-
eTcs B 6olee y3KHUX CNosiX BObl, YeM ¢rocpaTbl i HUT-
paTbl (OCHOBHOM HCTOYHMK IuTanust SYN).

Crenyer otmMeTuTh, 4ro B UepHOM MOpe B LIEHTpax
MEJIKOBOJHBIX CTOKOB OakTepHalibHas OuomMacca 6o-
Jiee YeM Ha mopsfok Balte (T.€. EF > 10), yem B ycnos-
HO yncroi Boge [4]. B Mamana 3navenns EF He npeBbl-
many 2.1 pns cronba Boawl (Tadi. 4) u 3.6 11 oTHeNb-
HBIX cloeB (Tabi1. 5), 9T0 roBopuT O Cl1a6OM BIUSHIN
3arPA3HEHHBIX BOJ, HAa IUTAHKTOHHBIE COOOIECTBA.
Bosmoxxo, B Mamama I'HIpOMETEOPONIOrHIECKUE
YCIIOBHS B JIETHE-OCCHHMI MEPHOJ, COCOOCTBYIOT GO-
Nee ObICTPOMY yaleHHIO CTOYHBIX BOX H3 PailOHOB
menbga u cBana B OTKpbiToe Mope. He uckitoueHo,
YTO B JIpYTHE CE30HbI BIMSIHAE 3arpsi3HCHAN HA TUTAHK-
TOH OyfieT 60nee BBIPAXKEHO.

Ckopocrb pa30aBleHus] W YAAIEHUS C[IYOHHHBIX
CTOKOB W3 NPUOPEKHON 30HBI B 3HAYNTENLHOM CTere-
HM 3aBHCUT OT IMyTeH UX pacnpoctpaneHus. [Ins peire-
HHES 9TOr0 BONpOCca TpebyeTcs MPOBENEHUE ClelHaNb-
HBIX SKCMIEPUMEHTOB C METKO! 3arpsi3HEHHBIX BOJ JTIO-
MUHECLEHTHbIMA ~ KPaCHTENsIMH M CIyTHHKOBBIH
MOHHTOPHHI BBICOKOrO pa3pewienust. I3 conocrapne-
HUSI IOIYyYEHHBIX pe3yabTaToB (puc. 2, 4, 6-9) c pe-
3yabTaTaMH OOpabOTKM KOCMHYECKHX MHOTOCIEK-
TPaNbHBIX H300pakeHni (puc. 1) H TEAPONOruYecKux
MaHHBIX MO TOJSIM T€YEHHUI BHIPHCOBBIBAETCS CIIEAYIO-
masi KapTHHA. :

B nauane cenra6pst 2002 r. 3arpsi3HeHHasi BOfa pac-
HPOCTPaH:AIACh TIPEMMYILECTBEHHO B IOr0O-3amajjHOM
HanpasJIeHUH, T.K. B paiioHe nacgy3opa o rupposiord-
YeCKNMM JaHHbIM Ha BCEX TOPH30HTAX OTMEYAJICs BONh-
GeperoBoil nepeHoC ¢ JOMUHUPYIOIAM HalpaBJieHAEM
220° (na 1oro-3amay) [8]. Takoil mepeHOC XapakTepeH
st Mamara, Haxopsitericst B 30He BusiHus: CeBEpHOro
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IMaccaTHoro TeyeHnst. 3arpsi3HeHHas! BOfja, KOTOpasi Ha-
KaIUTMBaJiach B paiione nugysopa (cr. B1) moy nuksHo-
KJIMHOM, IIepeMeIaach BCero Ha 1-2 KM B BOCTOUYHOM
HampabjieHud (rae GbUIN NpOBeleHbl OGHONOTHYECKHE
HU3MEPEHNs), 3aXBaThIBasl MMKHOKJIMH M HIKHHE [OpH-
30HTbl BEPXHETO INEpEeMEIIaHHOrO cos. [yOHHHBIH
(40-60 M) MakcaMyM BOROpOCIIEit 1 IPOXIOPOGHUT, OG-
Hapy>XeHHbIH Ha cTaHpsix B1 u B2 (puc. 2), no Beeii Be-
POSITHOCTH, HE OTPa3sWiCid Ha AaHOMAJINH, BHIIEICHHOM
MO KOCMHYECKOMY H300paxkeHu1o (puc. la) u3-3a mo-
BBILUIEHHOH MYTHOCTH 1IenbgoBbIX Boj. B cenTsiope
2002 r. oTHOCHTE/IbHAS IPO3PAYHOCTh, ONPENEIeHHAS
TIPH IOMOLIM CTAHAAPTHOrO GENIOro AKCKA JHaMeTPOM
30 cM, cocrasnsina B paidloHe HccneoBanuil 2735 M.

OueHb CI103KHAs 1 HeYCTONYMBasi KAPTUHA TEYECHHMI,
Cyfis IO T'UAPOIOrHYECKAM HaGMIOEHIsIM, OTMeYalach
B Mamana B cenTsiope 2003 r. B pajione nuddysopa Ha
BCEX MCCIENOBAHHBIX FOPA30HTAX JOMUHHAPOBA, KaK 1
B cenTA0pe 2002 r., roro-3anapHslii nepeHoc. B To xe
BpeMs B 3-X KM K BOCTOKY OT audy3opa npeobGranan
MEPEHOC B CEBEPO-3allafJHOM B CEBEPHOM HaIpaBJCHHU-
AX, a B 7 KM K I0ro-BOCTOKY OT Jinichpy30pa BbIsiBICHa
CHJILHAsI U3MEHYMBOCTD HANpPAaBJIEHHs] TCYEHMI: OTMe-
YaJics I0ro-BOCTOYHBIM, CEBEPHBII U CEBEPO-3alaHbIH
MEPEHOC, COMPOBOXKAAECMbII CHIIBHBIME (DIAYKTYaIHs-
M. Takasi IEPKyIAus BMecTe ¢ GONBIION TOMIUHOM
BEPXHETO nepeMeianioro cnost (70 M), paBHoit riy6u-
He nojoxeHus augdysopa, cnocobGCTBoBaia MO3any-
HOMY paclpefeNeHHIO 3arpsi3HEHHbBIX Bof (puc. 16) u
TIPUBOJAIIA K NEPEMEIHUBAHHUIO CJIOEB C MOBBIIEHHBIM
cofiepKaHleM 3arpssHaomux semects. [locneanemy
YTBEPXKJIEHHIO COOTBETCTBYIOT (hOpMa KPHBbIX BEPTH-
KaJILHOTO pacnpefeneHns 6HOMacchl reTepoTpodHbIX
GakTepuil ¥ HMaHOOGaKTepuil B BepxHeM 70-MeTpoBOM
cnoe (puc. 4) u oueHb Hu3KHe BeauunHbl EF, paccun-
TaHHBIE [10 MAKCHMAJIHBIM B CTOJI0E BOIbI OHOMAaccam
H-Bact (1.20) u SYN (1.10) (Ta6mn. 5). Cnegyet ot™e-
THTb, YTO TIPH OOJBIION TOJIIMHE BEPXHErO nepeMe-
manHoro ciost (70 M), Kak aTo Habaropanocek 13 cen-
1510ps 2003 r., sBTpOdULMpYIOLIee BIUSHAE 3arPsi3Hs-
IOIIMX BELIECTB HA IUIAHKTOHHbIE COOOMIECTBA B
paiioHe ONTHYECKOH aHOMAJIHMU HMEJNO BEPOSITHOCT-
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HBI XapakTep: NONOXKUATEIBHOE — Ha cTaHusx B6-1
u B6-2 u orcyrcreue BusiHud Ha crannysix B6-3 n B6-
4 (tabn. 1, puc. 5).

Hanpasnenue noroka B paiione naddy3opa B asry-
cre 2004 r. 6b1710, B OCHOBHOM, TIPOTUBOTIONOKHBIM I'e-
HEpaJbHOMY HANpaBlIeHHIO TedeHuil. Pacnpenenenue
HANPABIEHUI TEYECHAH MMENO JBYMONANbHYIO CTPYK-
Typy. JoMiHupYyOIIe HaNpaBAeHMs TeYSHHEH COCTaB-
astm 270-320° u 100-130°, mpudeM nocnenHue uMenn
GonBIUYIO BepOATHOCTh. M3-32 HEOOBIYHOTO HAIpPaB-
JieHHs TeYeHHH (popma ONITHYECKON aHOMAJINN IOBEPX-
HOCTH TakXe Oblia HeOObIYHOMH, BLITSHYTOU C 3anaja
Ha BOCTOK (pHC. 1B).

N3-3a nepeceyennsi paspesom B6-1-B6-7 B 2004 .
ONTHUYECKOH aHOMAINK NPAKTHYECKH B TPOROJIBHOM
HanpasleHAu (pHC. 1B) BO BpeMsl 9THX HCCIEJOBAHUI
ObIIM NOMY4eHbl HauGoNAee MOJMHOUCHHbIE Pe3yibTa-
Tbl. Ha MenkosopubIx cranumsix (B6-3 u B6-4), pacno-
JIOKEHHBIX Y KPOMKH IIeJib(pa B 30HE ONTHISCKOH aHO-
MaJf|, OTMEYanoch NONOXKUTENBHOE BIASHAE 3arpsi3-
HEHAH Ha 4YyBCTBHTENIbHbIE K HHM OHOJIOTHYECKHE
napameTpsl (puc. 10, 11). OcoGenno pe3ko Takoe Bin-
siHMEe NPOSBILLIOCh Ha Ommkaiinedl K auddysopy cr.
B6-4 Ha rpaHuLe BepXHEro nepeMetIaHHoro Cos # ce-
30HHOTO IMuKHOK/IMHA (puc. 6-9). Takoe pacnpenene-
HHe GHONOrMYecKHX MapamMeTpoB MO3BOMSET CUATATD,
YTO 3arpsA3HEHHbIE BOJIbI NOHUMAIHICH B palioHe fud-
tpy3opa K BepxHeli rpaHUIIE CE30HHOIO MAKHOKJIMHA U
PacpOCTpaHsUIICh N0 HEH B BOCTOYHOM U 3aNAHOM
HanpasieHusix. KocBeHHBIM JIOKa3aTeNbCTBOM CyIlle-
CTBOBAHHUS TaKOrO MeXaHH3MAa PACHpOCTPaHEeHHS 3a-
rpsi3HeHHbIx Boi B MaMana 8 asrycre 2004 r. siBnsietcs
CXOJICTBO KPHBBIX BEPTHKAJIBHOTO PaclpefesIcHHs -
anoOGakrepuit (SYN) 1 npoxnopogur (PRO) B paiiose
madyzopa. B okeanmyeckux paifioHax, He NOABEp-
3KEHHBIX aHTPONOreHHOMY BO3JEHCTBHIO, HOCEMHAS
rpynna IIaHKTOHHBIX OPraHM3MOB AOCTHIaeT Mak-
CHMAJILHOTO pa3BUTHs B Gosee ryOoKHX Clnosx (npu
0.1-10.0% noBepxHOCTHOM OGnyYeHHOCTH — Ey), YeM
mmanoOaxrepau (ipu 10-100% Eg) [10]. Takoe pazimn-
une B BepTuKaibHOM pacnpegenennd SYN u PRO or-
Meyvalochk Ha craHumsix B6-1, B6-2, B6-6 u B6-7, yxa-
JeHHbIX oT qugdy3opa Ha 3-6 km (puc. 7, 8). Ha cran-
asix xe B6-3 u B6-4, ynanennsix ot pudydysopa Ha
0.7-2.3 xm, o6e rpynusi (SYN 1 PRO) gocruranm maxk-
cAMyMa B OHOM U ToM ke cioe — 40-70 M (puc. 7, 8).
Ilopo6roe coBnaeHue NoNoKReHus MakcuMymoB SYN
# PRO, no-supuMoMy, cBsi3aHO ¢ BX TONOXKUTENHHOR
peakuped Ha NOCTYIUIEHHE 3arPsI3HEHHbBIX BOJ| UMEHHO
B 3TOM CJIO€.

CrnefyerT OTMeTHTh, YTO TNOBBINICHHOE COjlepXKa-
HUe XJopomina y BepXHEH I'DaHULbI NNKHOKIAHA
(40-80 M) va cranmusix B6-3—B6-5 (puc. 9), oueBupHo,
OTpPa3UNOCh HA KOCMHYECKOM H300pakeHud (puc. 1B)
13-3a GOABIIOA MPO3PAYHOCTH MCCIENOBAHHBLIX BOJ
(43-55 Mm). Cranuun B6-1 u B6-2, Ha KOTOpBIX He OT-
MEYaJicsl SIPKO BbIPAXKEHHbIA TIyOUHHBLIA MaKCHMYM

BEJEPHHKOB u np.

xnopoduiia (puc. 9), okazanuck 3a NpefenaMi 30Hbl
ONTHYECKOH aHoManuu (puc. 1B).

B 3akmro4eHne pacCMOTPHM BOIPOC O pa3Mepax 30-
Hbl, B KOTOPOU NPOCHEKABACTCS IBTPOPUIHpYIOIee
BIISIHAE FIyOMHHOTO COpOca CTOYHBIX BOJ HA MNaHK-
TOHHBIE coobuecTBa. OUEBHTHO, NIt KOPPEKTHOTO pe-
HISHMsT TOI'O BONPOCa CETKON U3 CTaHI[iA HeOOXOAHMO
ObL10 MOKPBITH KaK paiioH audy3opa, Tak A 30HY C
onTHYECKOH anoMarmeil nosepxuocTd. Hu opna m3
NPOBENEHHBIX ChEMOK HE OTBEYasia NOJHOCTHIO 3THM
Tpe6oBannsM (puc. 1). Tlosromy mpusefenHoe Hipke
3aKNIOUEHME O pasMepax 30HbI, OJBEPKEHHOH BIIHS-
HHIO TNIyOMHHBIX CTOKOB, CIEHyeT paccMaTpUBAaTh
TOJILKO Kak npepnsapurensHoe. I1o pesynbrataM BbI-
NIOJIHEHHBIX ChEeMOK (Tabdmn. 1, 4; puc. 3, 5, 10, 11) Mmox-
HO 3aKJIOYHTh, YTO B Mamana cOpoc 3arpsa3HEeHHbIX
BOJI B JICTHE-OCEHHMI1 NEepHoy NpuBOAWI K HE3HAYH-
TeabHOMY (B cpegHeM 1.2—1.4 paza) nokajasHOMY yBe-
JIMYEHUIO HMHTETPANBHON OHMOMACCH! IeTepOTPOHBIX
fGakTepmil, DTHAHOOAKTEpHH, a TakXKe COfep:KAHHA XJI
“a” B palloHax, yaaneHHbIx ot ugdy3opa cGpocoBoro
yerpoiictea Ha 1.2-4.8 kM K BocTOKy, Ha 0.7-2.9 kM K
rro-3anagy u Ha 0.7 KM K ceBepy u cesepo-3anaay. B
Oonee ypaneHnsix ot fuddy3opa paionax (6onee 5 km
K BOCTOKY ¥ 6onee 3 KM K I0ro-3anajly) 3aMeTHOrO BJIH-
SHES1 CTOYHBIX BOJ| Ha HanboJiee YyBCTBUTENBHBIE K 3a-
CPA3HEHHAM IUTAHKTOHHbBIE cooOImecTBa OOHApYXKERO
He OblIO. ,

3AKIIOYEHUE

B pesynbTraTe npoBeACHHBIX HCCAENOBAHMUI MHPO-
OHONOrNYecKux NapaMeTpoB YCTAHOBJIEHO, YTO IAHA-
Ma30H H3AMEHYHBOCTH sk OONBbIUMHCTBA UCCEROBaH-
HbIX OMOJOrM4ecKHX NapaMeTpoB ObLT HEBBICOKHM
(max/min = 1.8-2.3). TonbKo puist aBTOTPOGHBIX IyKA-
puotr (A—Euk) u rereporpocdusix sykapuor (H-Euk)
3TOT JUANa30H OKa3ascsa Beille (max/min = 9.4-14.8)
73-3a BCIBIIIKY UX PA3BATHS B HETIOCPEACTBEHHON Ou-
3octd ot pugdysopa cOpocosoro ycrpoiicrsa. [lpu
3TOM BO3MOXKHO NMpERIONaraTh HAIHYAE PE3KHX rpa-
IUMEHTOB HEKOTOPBIX GHOMOIMYECKAX TAPaMETPOB NpH
ynanenun Ha 1.0-1.5 kM oT MecTa BbIXO[]2 B MOPCKYIO
cpeny CTOYHBIX BOJ.

C6pacbiBacMble BOIBI PUBOAUNE K HE3HAUMTEIb-
HoMy (B cpenHeM 1.2-1.4 pa3a) nokajasHOMy yBennde-
HHIO HHTerpajbHOH OHoMacchl reteporpodHbix Gax-
TepUH, NUAHOOAKTEPNH, a TaKKe COepXKaHus X1 “‘a” B
palioHaX, ypmajJeHHbIX oT aHdpy3opa cOpPOCOBOro
ycrpoiictBa Ha 1.2-4.8 kM K BOCTOKY, Ha (.7-2.9 kM K
roro-3anafy u Ha (.7 kM Kk ceBepy H ceBepo-3anajy. B
Honee ynajieHHbIX OT auddy30pa palioHaX CYILECTBEH-
HOT'O BIUSIHUSI CTOYHBIX BOJ] Ha HanOoJiee YyBCTBUTEb-
HbIE K 3arpsi3HEHHSIM 3JI€MEHThI INIAHKTOHHOTO CO00-
iecTBa OOHAPYXKEHO He ObUI0.

Ananu3 3HadeHuil K03 pumeHTa IBTPOPUKALIH
TIO3BOJIWJ BBISIBUTHL 0OJice pe3Koe BIIMSIHUE 3arpsi3He-
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HUA Ha OTCTBHBIX TOpPHU30OHTAaX MO CPaBHEHUIO € aHa-
JIOTHYHBLIM BJIMSIHIEM HA IUTAHKTOH BO BCEM CTOJOE.

PaccunranHbie BelMunHbI KO3(hdumeHTa 3¢pTpo-
(buKanmu 1711 OTIENBHBIX CIIOEB | JIS1 BCETO CTONI0A BO-
fibl B paiilOHe CTOKAa CBHJIETENILCTBYET O CJ1aOOM BIIHSI-
HUH 3arpsi3HEHHBIX BOJ HA pa3ifyHbie 3JEMEHTEI
IUIAHKTOHHOIO coo0MiecTBa. Bo3aMoxuo, B MaMana B
JIeTHE-OCEHHMI TepHoy| NpeodIaaloT FHIPOMETEOPO-
JIOrHYECKHE YCIOBHSA, CMOCOOCTBYIOLIME HHTEHCHBHO-
MY yiaJIeHHIO cOpachIBaeMBIX BOJI M3 pailOHOB Iielbga
1 cBana ryOHH B OTKphITOE Mope. He uckioueHo, 4to
B ipyrde Ce30HbI BIUsIHYE 3arpA3HEHMI HA IUIAHKTOH-
Hble OpraHu3Mebl OyeT Gonee BbIpaskeHHbIM. B 601b-
el CTeneHy NMONMOOHOMY BIHSIHUIO M3-3a aKKyMYyJist-
IMH TOKCHYECKUX BEIIECTB B NOPOBBIX BOJAX MOIYT
ObITH NOABEPKEeHbI GEHTOCHBIE COOOIECTBA.

ConocraBneHre 30H PacpOCTPAHESHUSI 3arpa3HIIO-
IUX BEUECTB, BbIAEJICHHbIX HA KOCMIYECKIX MHOIOC-
HEeKTPATBHBIX H300paskeHusx co ciyTHIKoB IKONOS u
QuickBird, m pe3ynsTaToB 06paboTKU FHIPOOHONIOTH-
YEeCKHX IaHHBIX ITOKA3aJI0 B IEJIOM HX XOpOMHIEEe COOT-
BETCTBHE. JTO MOATBEPKAAET BO3MOXKHOCTD HCITOIB30-
BAaHMSI MHOTOCHEKTPAIBLHBIX KOCMHYECKHX H300paxke-
HAA [ ONpefeNieHHs PpafiOHOB aHTPOINOI€HHBIX
BO3JIEHCTBHI C TOBBLIITIEHHOHN 3BTpOo(hHKaLnei BOY.
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Anthropogenic Influence on Plankton Community of Coastal Waters in Mummula
Bay (Oahy Island, Hawaii) as it Seen from Satelite and Ship Data

[V. L Vedernikovl, V. G. Bondur, M. E. Vinogradov, M. R. Landry, M. N. Tsidilina

Anthropogenic eutrophicating influence on biomass of plankton communities of coastal waters conditioned by
buried sewage fault (damming) was studied. Researches were carried out in Mummula Bay (i. Oahy, Hawaiian
Islands) in August — September, 2002—-2004 using space methods and field investigations. The analysis of water
column integral index diversity (calculated basing on field measurements), gave an opportunity to divide them
to 2 groups: the most sensitive to pollution elements (heterotrophic bacteria — H~Bact, phototrophic cianobac-
teria Synechococcus spp. — SYN, chlorophyll “a” — CHLa) and elements, showed episodic positive dependence
on sewage (heterotrophic single-celled eukaryotes, small single-celled algae, phototrophic green bacteria
Prochlorococcus spp., and total macroplankton biomass). It is shown that in the overflow run-out device zone
buried flaw caused insignificant (mean of 1.2-2.1 times) local increase of integral biomass of H-Bact and
SYN, and value of CHLa as well. The analogical but more sharp (mean of 1.5-2.1) increase of these parameters
was noticed in the horizons with maximum biomass of these elements. Basing on the investigations of vertical
course of biomass of H-Bact, SYN and prochlorophites the possible ways of fault waters diffusion were ana-
lyzed (under the pycnocline, over its high bound and in all top mixed layer). It was confirmed that there is a
possibility to use the satellite data of optical anomalies as markers for areas with noticeable anthropogenic
eutrophicating influence on plankton conditioned by damming. The utilization of such a markers depends on
water transparency and vertical contours of autotrophic organisms distribution.
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