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OBIIAA XAPAKTEPUCTUKA PABOTHI

AKTYaJIbHOCTh TeMbl HccJieoBaHus. [[TaHKTOHHBIE BOJOPOCIHU SIBJISIOTCS HAYaJbHBIM
3BEHOM TPO(UYECKON [ENU B OKEaHE, OT MX KAUYECTBEHHBIX M KOJIMYCCTBEHHBIX XapaKTEPUCTHK
3aBUCHT Pa3BUTHE OPraHU3MOB IPYTHX TpouUecKux ypoBHEW. MccrmemoBaHue (QUTOIIAHKTOHA
JaeT BO3MOXHOCTh CYIUTh O TEHJEHIUSAX H3MEHEHUUW B CTPYKType M (QPYHKIHOHHUPOBAHUU
npuOpexXHbIX 3KocucTeM. CBeACHHMS O COCTOSHMM IUIAHKTOHHBIX BOJOpPOCHEH MOTYT OBITh
WCIIOJIb30BAHBI B CHCTEME 93KOJOTHYECKOTO KOHTPOJS M PaHHEW JUArHOCTHKH CAHUTAPHOTO
cocrostHuss Bojgoema (Kpenesa, 2002). B akBaropusix, INOABEPKEHHBIX aHTPOIIOTEHHOMY
BO3JICHCTBUIO, TJIaBHBIM 00pa3oM B BHJIE OBITOBBIX U MPOMBIIUICHHBIX COPOCOB, MPOCIEKUBAIOTCS
W3MEHEHHUS KaueCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa (UTOIUIAHKTOHA. Yarie Bcero 3To
MIPOSIBIIICTCS. B «IIBETCHHUW» BOJBI, BHI3BAHHOM HWHTCHCHBHBIM PAa3BUTHEM OTACIBHBIX BHJIOB
BOJOPOCJICH, HEKOTOpPhIE M3 KOTOPBIX TMPOSIBIISIIOT TOKCHUYHBIE CBOWCTBA. OJTO CHHUXKACT
PEKpEaMOHHYI0 IIEHHOCTh YePHOMOPCKOTO OOEPEkKbs U CYIIECTBEHHO BIUSET HA COCTOSIHHE BCEH
9KOCHCTeMBI B IIenioM. B poccuiickom cektope YepHOro Mopsi HETaTHBHBIM H3MEHEHHSIM,
CBSI3aHHBIM C ITOBBIIICHUEM YPOBHS 3BTPOPUKAIINH, B TIEPBYIO OYePE/ib, MOJABEPKECH PUTOIIAHKTOH
11eb(GOBOM 30HBI MOPs, B TOM YHCJE OyXT, PacloJOXKEHHBIX Ha ero noodepexbe (TexHorenHoe
sarpsisaenne, 1996; Jlunamuueckue. .., 2003; Yacosuukos u ap., 2011; 3aiiues, 2006). [Tostomy B
COBPEMEHHBIN TMEePUOJ CBEIEHUSI O COCTOSHUU KAUeCTBEHHBIX U KOJUYECTBEHHBIX XapaKTEPUCTUK
TUTAHKTOHHBIX MHUKPOBOIOPOCIICH, Pa3BUBAIONIUXCS KaK B OTKPBITHIX MPUOPEKHBIX Bogax UepHOTOo
MOps, TaK ¥ B IOJy3aMKHYTBIX akBaTtopusx OyxT moptoBbix (HoBopoccuiick u Tyarmce) u
KypopTHBIX (AHamna u ['eleHKUK) TOPOJIOB MPEICTABIISIOT ONpPEACIeHHBIN HHTEPEC.

Crenenb ee pa3padoranHocTu. OCHOBHOE M3Yy4eHUE (PUTOIIIAHKTOHA B T€YSHHE MPOIILIOTO
BeKa ObUIO COCPEOTOUYEHO Ha CeBepo-3aragHoM Ieiabpe YepHoro Mops, ceBepO-BOCTOUYHAS YAaCTh
MOps HcCcieoBaHa 3HAuuTeNbHO ciabee. MccnenoBanus (UTOMIAHKTOHA B CEBEPO-BOCTOYHOM
yactu Yepunoro mopss (CBUM) B mpoBoaunu Muxainosckas 3.H. (1933, 1940), IIpomkuna-
JlaBpenko A.M. (1955,1963), UsanoB A.M. (1965), MopozoBa-Boasuunkas H.B. (1948, 1950,
1954, 1957), Mamrakosa I'.I1. (1968), benoropckas E.B. u Kougpatsera T.M. (1959, 1961, 1965);
3eproBa B.B. (1980, 1981), Cennukuna JI.I'. u np. (1991), Cyxanoa U.H. u ap. (1973, 1980,
1987, 1991); T'eopruesa JI.B. (1993, 1996), Cunkun B.A., [1ayroBa JI.A., Muxkasnsa A.C. (2007,
2009, 2011), Bepmmuun A.O. u ap. (2000, 2003-2005, 2008); B ueHTpaJIbHOW HYacTH MOpPS —
bpsanies B.A. u bpsuuesa 0.B. (1999; 2000). B Hoopoccuiickoii OyxTe HCCIIEeIOBaHUS
¢buTorutankrona mpoBoamin Mopo3oBa-Bomsuurkas H.B. (1927), Muxaitnosckas 3.H. (1936),
[Ipomkuna-JlaBpenko A.U. (1955), Kyspmuna M.A. (1991), Cennukuna JI.I'. (2002), Jlyrosas
.M. (2011). B I'enenixuxckoii 0yxte puromnankToH uccinenoBaiu 3epHosa B.B. u Hesnun H.IL

(1983); Bumnesckuit C.JI. u ap. (1991), KpeuioBa A.I'. u ap. (1991), Mensuuk B.®. (2003).
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TakcoHOMUYECKHI COCTaB M KOJIMYECTBEHHBbIE XapaKTEPUCTUKH (UTOIIAHKTOHA OyXT AHama u
Tyance ocTtaBanuch HE UCCIIEJOBAaHHBIMHU.

Hesn u 3agaum ucciaegoBanusi. llens Hacrosmeidl paboTbl — OIGHKA COBPEMEHHOTO
coctrosiausl putoruiankTona CBUM B ¢BsI3U € TUIPOJIOTHUECKOU CTPYKTYPOH, THAPOXUMUICCKUMHU
rnapamMeTpamMu ¥ TMHAMUKON BOJ.

[ToctaBneHsl cienyronye 3a1a4u:

1)  wuccnenoBaTh TAaKCOHOMHYECKHH COCTaB M KOJIMYECTBEHHBIC XapaKTEPUCTUKU
pa3BUTHA IUIAHKTOHHBIX BOJOopocieil B akBatopusx noptoBeix (HoBopoccuiick u Tyarnce) u
KypopTHbIX (AHama u ['eneHpkuk) ropoaos, B oTkpeiToiit CBUM u B paiione Kepuenckoro
IIPOJIMBA,

2)  OpOAHAIM3UPOBATH  MHOTOJETHHE HW3MCHEHHsI YHCICHHOCTH M OHOMAacCChI
¢dbuTOMIAaHKTOHA B OyXTaX U B OTKPBITON YacTU MOpH,

3)  uccnemoBaTh OCOOCHHOCTH BEPTHUKAIBHOIO pacmpeneicHus (UTOIIAaHKTOHA B
OTKPBITOM 1IeTh(POBOI U TITyOOKOBOIHOM 30HaX YepHOTro Mops,

4)  uccnenoBaTh CE30HHYKO JIMHAMUKY M YPOBCHb KOJMYECTBEHHOTO pa3BUTHS
MOTEHIIMAJIbHO TOKCUYHBIX U BPEAHBIX BUJIOB (PUTOIIIAHKTOHA B akBaTopuu HoBopoccuiickoi
OyXTHI,

5) mpoBecTH HccienoBaHUs (DUTOIUIAHKTOHA OAJUTACTHBIX BOJ CY/OB, 3aXOMSIIAX O]
norpy3ky B nopt HoBopoccuiick, 1 onpenenuTs poib BUAOB-BCEIECHIIEB C IPOTHO3UPOBAHUEM
UX JAIbHEUILEro Pa3BUTHS.

Hayuynasi HoBuM3Ha. BrepBble mpoaHaTU3UpOBaHbl OCOOEHHOCTH TAaKCOHOMUYECKOIO
cocTaBa M MHOTIOJIETHEH JUHAMHUKM KOJIMYECTBEHHBIX XapaKTEPUCTUK (PUTOIUIAHKTOHA B
npulOpexxHoil u riyookoBonHON 30Hax CBYUM. BoisiBieHo 5 HOBBIX Ui peruoHa BHJOB
IJTAHKTOHHBIX BOJIOPOCIIEH.

B akBaTopusx OyXT M MOPTOB M HEMOCPEACTBEHHO 3a MX Ipe/iellaMd OTMEUYECHBI BBHICOKHE
3HAYEHHUS YUCJICHHOCTH W Ouomacchl (UTOIIAHKTOHA, B 3-5 pa3 MPEBBHINIAIOIINE BEIUYUHBI
OTKpBITOTO paiioHa Mmopsa. OnucaH ciyyald <«IBETEHHS» BOJbI, CBSI3aHHBIM C WHTEHCHUBHBIM
pasButuem auHoduTOBOM Bomopocnu Scrippsiella trochoidea B mapre 2008 rona, panee B8 CBUM
HEPETUCTPUPYEMBIH.

B ce3oHHOl nuHaMKKe IIAHKTOHHBIX BOJOpociedl B OyXTax B BECEHHE-OCEHHHI mepuon
BBISIBIICHO 2-4 MMKAa 4YHCICHHOCTH W OWOMacchl, OOYCJIOBICHHBIX HWHTCHCHUBHBIM DPa3BUTHEM
JMAaTOMOBBIX BOJOPOCIEH; MOBBIIIEHUE POJIM TUHOMUTOBBIX BOJIOPOCIEH OTMEUYEHO B JICTHUH
nepuosl Ha (QOHE 3aBEpUIAIONIETOCS «IIBETEHUs» BOAbl. VcciaenoBaHa ce30HHAs JIHMHAMHUKA

YHCJICHHOCTU MOTCHIUATIbHO TOKCUYHBIX U BPCAOHOCHBIX BHI0OB Q)HTOHHaHKTOHa HOBOpOCCHﬁCKOﬁ
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OyXTbl, IOKa3aHO, YTO OOUIILHOE Pa3BUTHE ITUX BHUJIOB MPUXOAUTCS Ha TEIJIOe BpeMs rojaa (anpesb-
aBryCT).

Teopernueckoe W mNpakTHYecKoe 3HA4YeHMe padorbl. I[IpoBeneHHbIE HCCIEN0BaHUS
CYUIECTBEHHO JIOMOJHSIOT YK€ UMEIOUINecs JaHHbIE 10 TaKCOHOMMYECKOMY COCTaBY U YPOBHIO
KOJIMYECTBEHHOTO pa3BuThsl ¢putoruiankTona CBUM.

[TokazaHa BO3MOXHOCTh UCIIOJIL30BaHMs IBIIICHOBOM Bojopociu (Eutreptia lanowii) u cune-
3eneHbIX ponos Lyngbya u Oscillatoria B kauecTBe BUAOB-MHAMKATOPOB SKCTPEMATBHO 3BTPOGHBIX
BoJ, mpuMmHe3neBoii Emiliania huxleyi — xak mokasarenss OTHOCHTEIBHO YHMCTBIX MOPCKHX BOJI.
Nudopmanius o BuAax, BbI3bIBAIOIINX «I[BETEHUE» BOJbI, U TOTEHIIMATHHO TOKCHYHBIX BUJIAX MOXET
OBITh MCIIOJb30BaHA B LEJIAX aHAJIHM3a CAHUTAPHOTO COCTOSIHUS MOPCKOW Cpelbl B PEKpEallMOHHBIX
30HaxX M paiioHax BBIPALIMBAHHUS MAPUKYIBTYPHI.

KonTponb cynoBoro 6aminacta Ha mpeaMeT OOHapy»KEHUs HOBBIX (opM MOpPCKO (iopbl
MOJIOKUTEIIPHO CKa3aJicsi Ha BBIMOJHEHUHM SKHUIIaXaMH HMHOCTPAHHBIX CYAOB, 3aXOJUBIIMX TIOJ
norpy3ky B mopt HoBopoccwuiick, TpeboBanuii kousenimu — Convention 2004 u MoxeT ObITh
pekoMenoBaH s Bcex moptoB Poccum (Erygin, Berdnikov, 2013). PesymnbraThl McclieoBaHHi
mpo6 Mopckoro Gamiacta UMEIOT pealibHOe MpakTudeckoe 3HaueHue aisi OI'Y «AnMuHucTpanuu
Mopckoro nopta HoBopoccuiick» (PI'Y «AMII HoBopoccuiick») U Jerau B OCHOBY pa3paOOTKU
JIOKaJIbHOTO HOPMAaTUBHOIO JOKyMeHTa — «llmana KOMILIEKCHOro nmpumeHeHus MexnyHapoaHoi
KOHBEHIIMM O KOHTPOJIE CYIOBBIX OaJIACTHBIX BOJ M OCAJKOB M YIPABICHUS UMH B IOPTY
Hosopoccuiick».

Pe3ynpTaThl uUCcneOBaHMS TaKCOHOMHUYECKOTO COCTaBa U YPOBHS KOJIMYECTBEHHOTO
paszButus purornankrona B CBUM Bomuiu B 6a3y nannsix FOHL PAH u ony0nukoBansl B « ATiace
KJIIMMAaTHYE€CKUX U3MEHEHUN KPYITHBIX MOPCKUX DKOCUCTEM ceBepHoro nosymrapus (1878-2013)».

MeTo010/10rus1 M METObI HCCJIEI0BAHNS.

MeTtoaon0orus 1 METO/Ibl HCCIIEIOBAHUS PACCMOTPEHBI B I1aBe 3, P MPOBEACHUN HAYYHO-
WCCIIEIOBATEIbCKUX paboT OBLIM HCIOJNB30BAaHBl CTAaHAAPTHBIE METOJBI, MPHMEHSIONINECS B
TUIPOOUOJIOTHH.

ITo10:keHMs1, BBIHOCHMbIE HA 3aIIMTY.

1. Takconomumueckuit coctaB ¢urtoriankrona CBUM nacuutsiBan 210 BugoB. B OGyxTax
BBISIBIIEHO OoJiblliee  pa3HOOOpa3We HEPUTHUYECKUX BHUAOB JHATOMOBBIX U JTUHO(DUTOBBIX
BOJIOPOCTICH, B OTKPBITOH YacTH MOPS — MOPCKHX, OKEAHHMYECKHX BHJIOB TUHOMUTOBBIX H
KOKKOJIUTO(OpHUI.

2. B uccnenyempbix OyxTax OTMEU€HBI BBICOKHE 3HAUCHHs KOJIMUYECTBEHHBIX XapaKTEPHUCTUK
(buTOMNIAHKTOHA € MpeodiiajaHueM MEITKUX MEe30CalmpoOHBIX BHJIOB JAMATOMOBBIX BOJIOpOCIEH

(Skeletonema costatum, Leptocylindrus minimus, L. danicus, Thalassionema nitzschioides, pox
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Chaetoceros), ssrienoBbix (Eutreptia lanowii), cune-3enensix (pombr Lyngbya u Oscillatoria) n
MuKcOTpodHBIX quHOPUTOBBIX (poabl Gymnodinium, Heterocapsa, Gyrodinium, Prorocentrum).

3. B otkpriThix yuactkax CBUM 3nauntenbHas yacth uyucieHHoctH (34-40 %) npuxomurcs
Ha HAHOIUTAHKTOHHBIM BHJ IPHMHE3UEBBIX Bojpopocieir Emiliania huxleyi, 6uomaccer (45 %) —
KpymHble BHIbl auaToMoBeIx Proboscia alata, Pseudosolenia calcar-avis u muHO(QHTOBBIX
BoJIopocieit poaa Protoperidinium.

4. B MHOroneTHed JMHAMHUKE IUIAHKTOHHBIX ajbI'OIICHO30B BBISBICHO YMEHbBILICHHE
KOJIMYECTBEHHBIX XapaKTepucTukK B OyxTax B mepuoj 2007—2011 rr., a B OTKPHITOM paiioHE MOPS —
B20091.m 2011 r.

5. B cocraBe ¢uromnankrona CBUM 3apeructpupoBaHo 5 HOBBIX JJis 3TOrO pailoHa BHJIOB
nuaromoBeix:  Asterionellopsis glacialis (Castr.) Round., Lioloma pacificum (Capp) Hasle,
muaouTOoBIX: Dinophysis odiosa (Pavil.) Tai & Scogsberg, Alexandrium ostenfeldii (Paulsen) Balech
et Tangen, M TpUMHE3HUEBBIX Bojopocieil Phaeocystis pouchetii (Hariot) Lagerheim, panee
pacrpoCTpaHEHHBIX UCKIIOUUTENFHO B CEBEpO-3amagHoil yactTu YepHoro Mops u mpudochopckom
paioHe.

6. 19 BumoB ¢uromnankrona HoBopoccuiickoii OyXTbI OTHOCATCA K MOTEHIIHAIBHO
TOKCHYHBIM M BpPEIOHOCHBIM BOAOpOCIsAM: auatoMoBbie (pox Pseudo-nitzschia), nunodurosbie
(pomoB Alexandrium, Prorocentrum, Dinophysis, Scrippsiella, Ceratium, Lingulodinium, Akashiwo) u
npuMHe3neBsie (poa Phaeocystis) Bomopociu.

CreneHb 10CTOBEPHOCTH M anpodanust pe3y/abTaToB. Marepuan JuccepTaluy MOIydeH U
MPOAHATM3UPOBAH JTUYHO aBTOPOM TUCCEpPTAIlMU, BBIBOJBI CIEAYET CUUTATh JOCTOBEPHBIMU U
OTBEYAIOIINM ITOCTABJICHHBIM B JHMCCEPTAllMHM LEISAM M 3a1adyaM. Pe3ynbTaThl MCCIIEOBAaHUHA U
OCHOBHBIE TIOJIOKEHHS pPabOThl OBUTM TpENCTaBIeHbl HAa HAYYHOH MOJIOJICKHON IIKOJE |
koHpepeHimsax MHBIOM  «[lont - Dskcunckuit» (CeBactomons, 2005, 2007, 2009);
mexayHapoaHom cemuHape FOHIL PAH «CoBpemeHHBIE TEXHOJOTMM MOHMTOPHUHIA U OCBOCHHUS
MPUPOJHBIX pPECcypcoB KHBIX Mopein» (PocroB-Ha-/lony, 2005), MeXIyHapOJHBIX Hay4HBIX
koHpepenmmsix FOHI[ PAH «CoBpeMeHHbIE KIMMAaTHUYECKHE M HIKOCHUCTEMHBIE TIPOIECCHl B
ySI3BUMBIX MPUPOJHBIX 30HaX (apKTHUYECKHUX, ApPUIHBIX, TOPHBIX)», «ECTECTBEHHbIE U WHBAa3HITHBIE
nporecchl (popMHUpPOBaHUS OHOPa3HOOOpa3usi BOIHBIX M HA3EMHBIX IKOCUCTEM», «COBpeMEHHbIE
mpoOJeMbl MOpPCKOW WH)KeHepHON »kojoruu (u3bickanusi, OBOC, coruanbHO-2KOHOMHYECKUE
aCIIeKTHI)», «DKOJOTHYECKass 0€30MacHOCTh MPUMOPCKUAX PETHOHOB: MaTEpUaTbl MEXA. HAYYHOM
koH(pepermmu k 150 - nermro H.M. Kummosuua» (PocroB-na-Ilony, 2006, 2007, 2008, 2012),
«CoBpemenHbIe mpobsieMsl anbrosnorun» (Pocros-na-lony, 2008, Kues, 2012); mexayHapoIHON
HayyHOM KoH(epeHuuu <«JlazepHo-MHGOPMAIIMOHHBIE TEXHOJOTHH B MEIWIUHE, OHOJOTUU U

reoskojorum» (Adpay-iopco, 2009, 2011, 2012); 11l Mexaynapoaaom cummosuyme “INVASION
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OF ALIEN SPECIES IN HOLARTIC. BOROK — 3” (Mpimkus, 2010). 3" Bi-annual BS Scientific
and UP-GRADE BS-SCENE EC Project Joint Conference (Onecca, 2011); mexmyHapoaHon
koHpeperimu MCOU MO PAH (Mocksa, 2013).

Iyoaukamun. Ilo Teme nuccepranmuu omyOnukoBaHo 43 pa®oThl, W3 HHUX 5 paboT B
xypHasie u3 cnucka BAK, 8 — B HayuHbIX Tpynax, MOHOrpadusix KOJUIEKTHBA aBTOPOB M HAYyYHBIX
xypHanax u 30 — B Te3ucax M TpyAax KOH(EPEHIUI U CUMIIO3UYyMOB.

Ctpykrypa u o00beMm paborbl. [lucceprammonHas pabora cocroutr u3 180 ctpanui
OCHOBHOTO COJIep>KaHus (BBe/IeHUs, 7 TJIaB M BBIBOJIbI), a TAK)KE CIHCKA UTUPYEMOU JIMTEPATYPHI,
BKIrovaroniero 318 HawmMmeHoBaHWN (M3 HMX 68 Ha HMHOCTpPAHHBIX S3bIKaX) M IPUIIOKCHHUS.
WnmroctpaTuBHBIA Marepuan npejcrtaBieH 31 pucyHkoMm u 27 Tabiuuamu, U3 KOTOpbIX 16 — B
MPUIIOKECHHU.

Baaropapuocru.

ABTODp BBEIpaXkaeT TIyOOKYIO IPU3HATEIHHOCTH 332 BO3MOXXHOCTh IIPOBE/ICHHSI HAYYHBIX paboT akageMuky PAH
I'.T. MarumoBy u wieny-koppecnonaenty PAH JI.I'. MatuioBy; 3a HayuHble KOHCYJIbTAIlUN U [IEHHBIC 3aMEYaHUs —
HayqHOMY pykoBoguteiaro mpodeccopy I1.P. Makapesuuy (MMBU KHII PAH), a takxe k.0.H O.B. CremanbsiHy
(IOHL PAH), k.6.n. T'.B. Kosanesoii (MA3 IOHI[ PAH), x.6.n X.II. Cenudonoroii (I'MVY wumenu aamupana
®.@®.Ymakosa), k.0.H. E.b.Tompmuuny (IO® HYbull VYkpaunsr "KATY"), n.6.H. mpo¢. }O.b. OxononkoBy
(YuuBepcuter Bepakpysa, Mexwuko), n.0.H. mpod. HO.U. Copokuny, x.0.H. JLA.Ilayrosoit (MO PAH), x.0.H.
JLM. Tepenrpko, kx.0.H. 0.B. bpsauesoit (MHEBIOM HAHY). ABtop Omaromaper kamurtaHy mopTta HoBopoccwuiick
B.B. Epeirnay u HadampHuUKy oTH. 3konorun B.C. bepmamkoBy (PI'Y «AMII HoBopoccHiick») 3a TEXHHYECKYIO
noanepkky. OTaensHyro OnaronapHocTh mpuHOCUT coTpyaHukam WMTIl «Ckanekc» 3a 00€3HO MpenoCTaBICHHBIE
onTHYecKHe KocMuyeckne cHUMKN YepHoro mops u A.r.H. C.B. Crannmunomy (MI'I HAHY) 3a kapThl pacnpeneneHus

xJopoduiia Ha akBaTopun YepHOTro Mopsi.

COJEPXAHUE PABOTBI

'JTIABA 1. PU3UKO-TEOI'PAONYECKAS XAPAKTEPUCTUKA CEBEPO-
BOCTOYHOM YACTH YEPHOI'O MOPS
B rnaBe ommcana ¢usuko-reorpaduueckas xapaxktepuctuka CBUM ot wm. [lanarus no
M. Bunnsiii, Bktouas akBaroputo KepueHckoro mpomuBa, 0yxTel HoBopoccuuiickyo, AHaICKylo,
I'enenxukckyro n TyancuHckuit nopt. IlpuBenena xapakTepuCTHKa aHTPOIIONEHHOM HAarpy3ku B
pa3HBIX pailoHaX, OMUCaHbI OCOOCHHOCTH PAaCIpECICHHs] OMOTEHHBIX 3JIEMEHTOB U OCHOBHBIX

IIOJITFOTAHTOB.

I''TIABA 2. COCTOSSHUE U3YYEHHOCTHU ®UTOIIJIAHKTOHA CEBEPO-
BOCTOUYHOM YACTU YEPHOI'O MOPS
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B rmaBe npuBencHBI CBENCHHMS O COCTOSHHM H3YYEHHOCTH TAaKCOHOMMYECKOTO COCTaBa,
MHOTOJISTHEH M CE30HHOM JUHAMHUKU KOJMYCCTBCHHBIX BCJIMYUH PA3BUTHA (I)I/ITOHJIaHKTOHa B
OyxTtax u B oTkpbIiToii CBUM B mepuoa ¢ Havyaja Mpouuioro Beka mo Hacrosmiee Bpems. [lokazaHo,
YTO KaYECTBEHHBIE U KOJIMYECTBEHHBIC XAPAKTEPUCTUKHN PA3BUTUS IUIAHKTOHHBIX AJIbIOLIEHO30B 32

I/ICCJ'IeI[yeMHﬁ nepuoa MpETEPIICin 3HAYUTCIbHBIC U3MCHCHU.

TJIABA 3. MATEPUAJIBI 1 METObI UCCJIEJOBAHUI

MarepuanoM JUisl HUCCIEIOBaHMUS IOCIY)XUIM COOpbl (UTOIUIAHKTOHA B aKBATOPUSX
MOPTOBBIX U KypOpTHBIX roponoB HoBopoccuiick, Tyance, AHana u ['eleHI)KUK B pa3Hble CE30HBI
2005-2011 rr. (c mepepbIBaMH) B OTKPBITOH CEBEPO-BOCTOYHOMN YacT YepHOro Mops. JleTabHBIMU
MCCIICIOBAaHMSIMA OBUIM OXBAd€HBI HETIOCPEACTBEHHO aKBATOPHH OYXT M MOPTOB, YaCTh CTAHIIHA
pacriosiarajgach Ha (POHOBBIX MOPHUCTBIX CTAaHIMAX — 3a UX mpeaeramu. Otd6op mpold B OyxrTax
BBIIIOJIHSUIM BO BpeMsl KOPOTKHUX peiicoB Ha MasiomepHbix cyaax @I'Y AMIIH. IIpoananu3upoBano
568 mpoO (tabmn.1, puc.1).

Cezonnble uccienoBanus (UTOIUIAHKTOHA OTKphITor CBUM OBULTH MpOBEAECHBI BO BpeMs
koMruiekcHbIX dkcneaunuii HUC «Jlene6» B utone 2007; anpene, utone u oktsiope 2008, anpene
2009, urone 2010, utone 2011 rr. M3ydeHne BepTUKAIBHON CTPYKTYphl (PUTOIUIAHKTOHA ITPOBOIUIIN
Ha TpaBep3ax: Kepuenckuit mponus, Anama, HoBopoccwuiick, Tyarce, Coun Ha CcTaHAApTHBIX
ropusontax 0, 5, 10, 20, 30, 40, 50, 100 u 150 M Ha rTyOOKOBOAHBIX CTAHIUAX; TOBEPXHOCTh U JTHO
— B menb(poBOM 30HE MOpS HAa MEJIKOBOJHBIX CTaHIMX (TayouHoit 20-72 M) u B paiioHe
Kepuenckoro nponusa. [Ipoananuzupoano 377 mpob (tabmn.1, puc.l). Jns BbIIBICHUS MPUUUHBI
paccenenusi BumoB B CBUM mnpoOsl ¢uTOIUIAHKTOHA OTOMpany M3 OalIaCTHBIX TAaHKOB CY/IOB,
npuxoasmux B mopt HoBopoccuiick mox morpy3ky Hedrempomykramu B 20062009 rr.
[Tpoananuzuposano 102 npoOsr (Tabm.2).

[Tpo6s1 puronnankToHa o6beMoM 1-1.5 1 oTOMpanu B AHEBHOE BpeMs CYTOK C MOMOIIBIO
6aromeTpoB MonuanoBa (nmpudpexHsie ctanuuu) 1 Hancena, Huckuna (rimy0OKOBOAHbBIE CTAHIIMH).
B OyxTax npoObl KOHLIEHTPUPOBAIM METOJOM OOpaTHON MATKoW (uibTpauuu dYepes sJiepHbIE
¢bubTpsl (quametp nop 1-2 MxMm) ¢ momomkio ¢punbTpannonHoi Boponku FO.M. Copoxuna (1979).
Crymienue mpo0 ¢utorutankrona B otkpeitoii CBUM (peiicbet HUC «Jlene6») ocymiecTBIsun
ocanouHbiM MetogoM 10 20-50 mu. ®@ukcupoBamu 5 % pactBopom Jltoronst nmbo pacTBOpOM
HEeWTpaTbHOrO (opManbaeruaa 10 KoHeuHo# kouueHTpammu 1-2 % (L[pi0ans, 1980; CyxaHoBa,
1983; Maxkapesuu, [lpyxkos, 1989). Becero 6bi1o otob6pano u obpadorano 1047 mpo6. Knerku
(UTOTUTAHKTOHA TPOCMATPUBAIM B CUETHOH KaMmepe COOCTBEHHOM MOIUGUKAIMM U KaMmepe
Nageotte, oosemom 0.05 w 0.1 Mmn mpu yBemmuenun x200, x400, He MeHee uYeM B Tpex

noBTopHOCTAX (Denopos, 1979, Kombrora u np., 1979, PykoBoactso...,1980).



w E = o n -
i#i Aso6ckoe mope  Feprencui 37°E 39°E
npoRuc

L 44°N

Yepnoe mope

Puc.1. Kapra-cxema or6opa npo0 QUTONMIaHKTOHA B CEBEPO-BOCTOUHON YacTH YepHOTO MOPS B IEPUO
WCCJICIOBAHUM, TOYKaMH Ha KapTe 0003HAYEHBI CTAHIIMK 0TOOpa Mpod

BonbimuHCTBO OpM MHKpPO- M HAHOIJIAHKTOHHBIX Bojopocieii kiaaccoB Chrysophyceae,
Euglenophyceae, Chlorophyceae, Cyanophyceae, Cryptophyceae u HEKOTOpBIE «TOJIBIEY
npezcraButend Dinophyceae He MMEIOT IUIOTHBIX KJIETOYHBIX 00O0JIOYECK, MX HEKHBIC KICTOYHBIC
MeMOpaHbl JIETKO pa3pylIaloTcs Jake IMoJ JIEHCTBUEM JAake cialbIX (PUKCATOpOB. YUeT 3To
pa3MepHOM TPYIIbI MPOU3BOAUIHN B «KUBOHM Karuie». [l ompenenenus peakux v KpYmHbIX (Gopm
(GUTOIUIAHKTOHAa MpPOCMAaTpUBaM 4YacThb KoHLeHTpaTa (1/5-1/10). MuHuManbHBIA pa3smep
VYHUTHIBAEMBIX KJIETOK — 3-5 MKkM. J[711 KOJIOHHATBHBIX BOJOPOCIEH B Ka4ecTBE OJHOM YCIIOBHOM
CIWHUIBI cYeTa TpWHUMaTM HuTh JummHOH  50-100 MxM.  BumoByro — kinaccudukaiuio
(UTOIUTAHKTOHA TPOBOJMIIM C HWCIOJIb30BAaHWEM MaTepHallOB MHTEpHET-caiita «Algae Base.org»
(http://www.algaebase.org/ search /species/). JIoMMHUPYIOIIMMH CUMTATH BHJIbI, YUCICHHOCTh W
O6uomacca KOTOpBIX cocTaBiisuia He MeHee 20 % oT o01ero KoiauyecTBa BUAOB B (PUTOIUIAHKTOHE,
cyonomMuHaHTHBIMU BujamMu — He MeHee 10 % coorBerctBeHHO (KonoBamoBa, 1984). Ilpu
UACHTUUKAIIMA BUIOB HCTONB30Bamu pykoBojactBa (Kocwmuckas, 1948; Omnpenenutens..., 1954;
Kucenes, 1950; TIpomkuna—JlaBpenko, 1955, 1963; KonoBamoBa, 1988; KonoBamoBa wu
ap., 1989; Dodge, 1982; Tomas, 1997).

Pacuér yncnenHocTy (GUTOMIIAHKTOHA TPOU3BOIMIH 110 GOpMYyIIE:
V, xn
V,xV,

riae, Vi - 006EM npodriibTpoBaHHOM BOBI, MIT;, V7 - 00bEM KOHIIGHTpaTa, MiT; V3 - 00bEM CU€THOM

kamepsbl, Mit; N - KOJTH4eCcTBO KJIETOK B CYETHON KaMmepe.
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Ta6imua 1. Tabnuna or6opa npoO (UTOIIAHKTOHA B CEBEPO-BOCTOUYHOH yacTd UepHoro mops B 2005-

2011 rr.
Paiion Hata Komnmu | Konunuects Paiion Hata Komnuec | Komuuec
HCCIICIOBAHMUS €CTBO 0 TIpo6 HCCIIeI0BaH TBO TBO Mpo6
CTaHIH sl CTaHIH
i
Topt V, VII, IX 8 24 AHarnckas VII, X1 2005 4 8
Hogopoccwiick 2007 OyxTa
VII, X, X 8 24
2008
VIL VI, X 8 24 IV, VI, XI 2006 4 12
2009
VII, IX, X 8 24 XI11 2009 4 4
2010
VI, VII, IX 18-22 62 IV, VII, XI 4 12
2011 2011
Bcero npo6 158 Bcero nipo6 36
Mopt 1L,V VI, Xl 20 80 IenenmKnKc 11, V, VII, IX 4 16
Tyance 2009 Kasg OyxTa 2005
ILVLVIIL, XI 10 40 V, VII 2006 5 10
2010
LV, VI, XI 10 40 X12009 5
2011 VII, X1 2011 10
Bcero npo6 160 Bcero npo6 41
", v, VLVII, 3 15 VII 2007 18 36
IX2005 OTtkphITas
ceBepo- 1V 2008 16 45
BOCTOYHAas
HoBopoccHiicka VII 2005 22 22 qacTh V12008 25 58
2 byxra L1V, VILVI 3 24 Heproro X 2008 14 58
LVIILX X Mopst (peficet
L 1 l HHC
2006 1V 2009 17 29
«Jleneo»)
LILILIV,V,V, 8 112 V11 2010 18 65
VILVILVIILIX
XX, XX VI 2011 30 86
2007
Bcero npo6 173 Bcero npo6 377

OBIIEE KOJIMYECTBO ITPOB 945

Tadauua 2. Tabmuuma orGopa mnpoO (GUTOMIAHKTOHA M3 OaUIaCTHBIX TAHKOB WHOCTPAaHHBIX CYOB,

3axoauBIIKX B mopT HoBopoccuiick moxa norpy3ky B 2006—2009 rr.

IIpeamer uccrienoBanmst Hata Konunuectso KommaectBo mpoo
HCCIIEIyEMBIX CYIOB
BannactHbie BObI 2006 12 12
2007 23 28
2008 40 59
2009 2 3
Bcero npo6 102
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buomaccy Bopopocieil oneHuBaiM OOBEMHBIM METOAOM, HCXOS M3 pa3MepoB U ¢GopMm
KJIETOK TI0 Hauboliee CXOJHOMY TE€OMETPUYECKOMY IOJOOHI0, WCIONb3YySl OpPUTHHAIBHBIC H
JUTEepaTypHble JaHHBIE HU3MepeHuil oObema kieTtok i kaxaoro Buaa (Kombrosa, 1970;
Cennukuna, 1978; bpsuuesa u ap., 2005). Cuurast yneabHbIH BeC BOJOPOCIEH paBHBIM €IMHHUIIC,
OTIpeICIISIN BEC KJIETKH, HCXo s u3 €€ 00héma: B= By, N/100000,
rae B- bmomacca pUTOIIaHKTOHA, Mr/M3; By, — OMomacca KJIETKH, IIT.

Wunexc BuaoBoro pasnoodpaszus (uaaekc lllenHona):
: ii log
N

/i€ Nj - YucaeHHocTh (Ouomacca) oguoro Buaa; N - yucieHHOCTh (Oomacca) Bcex BUIOB B MPo0Oe;
S - xonmuectBO BUI0B; l0g; = 3,32Ig.
IToka3zaresnb BbIPABHEHHOCTH COOOIECTBA PACCUUTHIBAJICS 110 cienyroleit popmyse:
_ log, K-H
log, K
rae K- yncio BumoB, H- nHIEKC BUIOBOTO pa3sHOOOpA3HS.

JUiss OLIEHKM CXOJCTBa TaKCOHOMHMYECKOW COCTaBa MHKPOBOJOPOCIEBBIX COOOIIECTB
uccneayembix akBaropuit CBUM ucnonb3oBanu koappunment Cepencena-Yekanosckoro, Jlaiica n
up. (Ilmuar, 1984; Clarke, Warwick, 1994):

. Cs= 2¢ ———*100%,
(A+B)
rae A, B — oOuiee uncio BUI0B, 3aperuCTPUPOBAHHBIX B CPaBHUBAEMBIX MTpobax; C — KOIMUYECTBO

¢bopm, 0OLIMX /1715 IBYX CpaBHUBAEMBbIX IPOO.

I'TIABA 4. KAMECTBEHHBIE XAPAKTEPUCTUKHU ®UTOIIJIAHKTOHA
B CEBEPO-BOCTOYHOM YACTH YEPHOI'O MOPSI

B wuccneqyemoit 3ome CBUM 0but0 00HapykeHo 210 BHIOB IUTAHKTOHHBIX BOJOPOCIIEH,
otHocsmuxcst K kiaccam: Bacillariophyceae (nmaromoseie), Dinophyceae (muHOduTOBBIC),
Prymnesiophyceae  (mpumuesueBbie), Cryptophyceae (xpunrtoduroBeie), Chrysophyceae
(3omotucteie), Dictyochophyceae (muktnoxossie), Euglenophyceae (ssraenossie), Chlorophyceae
(3enmennie), Haptophyceae (xanrtopuroBsie), Prasinophyceae (mpasunodutossie), Cyanophyceae
(cunesenensie) (Tabm.3). MakcuMalbHBIM BHIOBBIM pa3zHOOOpa3WeM OTIMYAIHCH JHUHO(UTOBBIC
(96 BumoB) w amatomoBbie (78 BUIOB) BOAOPOCIH, JPYrHE OTHACIBl OBUIM IPEIACTaBICHBI
HeOoNbIMM KomrdecTBoM (2-10) BumoB. OOmIHOCTH BUI0BOTO coctaBa (koadduuuent CepeHceHa-
Yekanosckoro, [laiica, CS) wuccieayeMbpix OyXT M OTKPBITOH CEBEPO-BOCTOYHOM YacTH MOPS

cocrasuia 75 %.
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Pa3nooOpa3ue nuaToMOBBIX BOoOpocieid B OyxTtax ObUl0 Ha 28 BHUIOB BHINNIE, YEM B
OTKPBITOM YacTH MOpS, MPCUMYIIECCTBEHHO BCIICJACTBHE TMPHUCYTCTBHS B IUIAHKTOHE OYyXT
HepuTHYeckuX BUIOB poaa Chaetoceros (8 BumoB) M BpeMEHHO IJIAHKTOHHBIX (16) BHIOB POIOB
Amphiprora, Achnanthes, Actinocyclus, Biddulphia, Coscinodiscus, Grammatophora, Licmophora,
Navicula, Synedra u Surirella. B To ke BpeMst HCTHHHO MOPCKOM BHJ JHMAaTOMOBBIX BOJOPOCICH
Planktoniella sol Obu1 0TMEUEH TONBKO B MOPHCTOM YacTH. 3HAYUTEIBHOE KOJIUUYECTBO MOPCKHX U
OKeaHH4YecKHuX BUIOB (21) nnHO(UTOBBIX BOIOPOCIEH, TIIaBHBIM 00pa3oM poxoB Protoperidinium,
Torodinium, Oxytoxum, Amphidinium, pa3BuBaIKCh TOJBKO B OTKPBITOM YacTH MOPS, B TO BpeMs
Kak gpyrde 11 mpenMyIiecTBEHHO MOPCKHX HEPUTHUYECKMX BHAOB pojaoB Protoperidinium,
Dinophysis, Protoceratium, Karenia u Gymnodinium BcTpe4anuch UCKIIIOYUTEIBHO B IUTAHKTOHE
OyxT. TOJIBKO B OTKPBITOM paifOHE MOPSI BETCTUPOBAIM CIICAYIOIINE BHIbI MOPCKUX TUIAHKTOHHBIX
kokkonmrodopua Acanthoica acanthus, Syracosphaera cordiformis, u npeacrasurens Haptophyta -
Calyptrosphaera oblonga. B 1o xe Bpemsi B akBaTOpHsix OyXT MPUCYTCTBOBAIM BHIbI 3CJICHBIX
(pomoB Scenedesmus, Ankistrodesmus), cune-3eneHbix (pox MicrocystiS) u HpUMHE3UEBBIX

Bosopociieit (pox Phaeocystis), cBoiicTBeHHbBIC IPUOPESIKHBIM ONIPECHEHHBIM pailoHaM MO

Ta6muma 3. OOmiee YUCIO BUAOB BOJOPOCICH, OOHAPY)XEHHBIX B IJIAHKTOHE CEBEPO-BOCTOYHOW 4YaCTH

UYepuoro mops B 2005-2011 rr.

Knacc Bonopocneit / OTtkpsiTas Hosopoccuiick Tyance AHama lenenmxuk
palioH uccieqOBaHUI 4acTb MOps
CBYM | KII | I | 1 | I | I
Bacillariophyceae 37 25 56 51 44 23 54 32 50 32
Dinophyceae 78 47 52 43 36 30 43 28 44 30
Cryptophyceae 2 2 2 2 2 2 2 2 2 2
Chrysophyceae 1 0 1 1 0 0 1 1 1 1
Euglenophyceae 3 4 3 2 3 2 3 1 2 1
Dictyochophyceae 2 0 2 2 2 2 3 1 2 1
Chlorophyceae 2 10 4 1 3 1 3 1 2 0
Coccolithophyceae 3 1 2 1 1 1 1 1 1 1
(=Prymnesiophyceae)
Prasinophyceae 2 2 0 1 0 1 1 1 1 1
Cyanophyceae 5 5 2 4 0 5 1 4
Haptophyceae 1 0 0 0 0 0 0 0 0 0
Bcero Bujios: 136 99 127 106 95 62 116 69 109 70
Ycnosueie 0003Hauenus: | — Oyxta, Il — 3a mpexpenamu 6yxTe1, CBUM — ceBepo-BocTouHas 9acTh YepHOTO

mops, KII — paiion Kepuenckoro nposnnsa

HaubonbIiiee KoMMuecTBO BUOB OTMEUEHO B OTKPBITON CEBEPO-BOCTOYHON dacTu UepHOTO

Mopst 1 B HoBopoccuiickoit 6yxte — 136 m 135 BumoB; B TyarncmHCKOM MOPTY OTMEYEeHO 95, B

Amnanckoir O6yxte — 116, B I'enenmxukckoit 6yxre — 109, B paifone Kepuenckoro mponuBa —



http://www.algaebase.org/browse/taxonomy/?id=4359
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99 BunoB (Tab6:n.3). [lmaromoBble u JuHOGUTOBBIE Bomopociu B HoBopoccuiickoit OyxTe
npeobnaganm yetoM (48-54 BUAOB), B OCTAIBHOE BpPEeMs r'ojia MX YHCIO He mpeBblmano 28-39. B
TyarncuHCKOM TMOpPTY KOJMYECTBO JAMATOMOBBIX BOJOPOCIEH Bo3pactasio B HOsOpe (28 BHIOB),
TUHO(GUTOBBIX BOJOpOCiel — B Mae 1 aBrycte (23—30 BUIOB), B OCTAJIbHOE BPEMS I'0J1a YUCIIO TEX U
apyrux cHmwxkanock 10 13-20 BugoB. B Oyxtax Amnambel u leneHmkuka JIHaTOMOBBIE U
nuHOGUTOBBIE Bojopocin mpeodiamanu yerom (40-37 u 26-30 BumoB) u ocennto (36-21 m 33—
34 BUIIOB), B BECECHHE-3UMHHMIA MEPHOJ] UX YUCIIO COOTBETCTBEHHO HE mpeBbimaio 24-19 (Anana) u

3-12 BunoB (['eneHHKUK).

I''IABA 5. KOJIMYECTBEHHBIE XAPAKTEPUCTUKHU ®UTOIIVIAHKTOHA B
HCCJIEIYEMOM AKBATOPHUH YEPHOT'O MOPSI
5.1 OTkpsiTas ceBepo-BOCTOYHAS YacTh YUepHoro mopsi

CpenHue BenMYMHBI YMCICHHOCTH M Ouomacchl (UTOIUIAHKTOHAa B OTKpbiToi CBUM B
2007-2011 rr. cocraBmmi 54 Teic. ki./1 1 0.28 r/M°. MakCHMAIbHYIO YHCICHHOCTh IIAHKTOHHBIX
Bojopociei Habmomanu B anpeine 2008 r. — 106 teic. ki1./1, 1 B utore 2011 r. — 94 TeIc. KI1./71, B
JIPYroe BpeMst 9TH BEINHHHBI Obli B 2-5 pas arke. Beicoknue sHauenns Guomaccst (0.33-0.48 r/nm’)
oTMedanu Bo Bce uccieayemble ce3oHbl 2008 r. u urone 2010 r., muaumym 6uomaccst (0.046 u
0.08 r/m*) mpuxomuics Ha anpens 2009 r. 1 noss 2011 r. HanGonbimit BKIax, Kak B YHCICHHOCTD
(40 u 23 %), Tak u 6Guomaccy (55 u 42 %) ¢uromnankrona otkpeiroir CBUM BHOCHIIN IHATOMOBBIE
u auHoduToBeie Bogopociu (Puc. 2). TlpumHe3ueBbie, cper KOTOPBIX OCHOBHBIM BHJIOM ObLia
HaHorulankToHHass Emiliania huxleyi, ¢dopmupoBanu 3naumtensHyro yacth (34 %) oOmiei
YHCICHHOCTH. MakcumaibHoe pasButue (1o 74 % obwmus ¢urormankTona) E. huxleyi 6siio
ormeudeHo B utone 2007 r., utone 2008 r., anpene 2009 r., Bux npennountan BepxHuil (1o 20 m)
ropu3oHT Mopsi. Ce30HHast cykieccuss (UTOIUTAHKTOHA OTKPBITBIX BOJ BBIpakalach B CMEHE
JOMUHHMPYIOIIUX BUAOB: B ampeiie B Macce Pa3BUBAINCH MEIKOpa3MEpHbIE BUABI JHATOMOBBIX
Bonopociieit Chaetoceros insignis, Nitzschia tenuirostris, Chaetoceros sp. u auHOPHUTOBOH —
Scrippsiella trochoidea. B urone mpeBanmupoBaiy KaKk MEIKOKJIECTOYHBIC BUABI HMPUMHE3UEBBIX
(E. huxleyi) wu mumaromoBbix Bomopocineit (Pseudo-nitzschia pseudodelicatissima), Tak wu
KPYITHOKJIETOYHBI BHJl JMAaTOMOBBIX Bojopocieir — Pseudosolenia calcar-avis. B okrsaope
MHTEHCUBHOE DPA3BUTHUE IMOJYYMIIU KPYIHBbIE BUIBI AUMATOMOBBIX (10 63 u 27 % YNCIEHHOCTH)
P. calcar-avis, P. alata, Dactyliosolen fragilissimus u nunoduroBsix Bomopocieir Ceratium tripos,
C. furca, Protoperidinium divergens, Protoceratium reticulatum. B cBsi3u goMuHHpOBaHHEM
KPYITHBIX BHIOB BOJOPOCNCH 3HaueHHs Guomacchl durommankrona (393 u 515 mr/m®) nerom u
OCEHBIO OBLTM B 2 pa3a BbIIIE BECCHHUX BeaudnH. OCHOBHBIA OMOTON BOJOPOCIECH OOHApyXEeH B
cioe Boabl OT moBepxHOcTH a0 30 M, I/e BEJIWYMHBI YHCICHHOCTM W OHMOMacchl ObLIH
MaKCUMaIbHBIMH (710 652 ThIC. KL/, 2.7 r/M3). C riryOuHOM KOHIIEHTpanus (PUTOIJIAHKTOHA PE3KO

cHkanack (Ha 50-metpoBoii n3zobate — 10 10-20 % OT moBepXHOCTHBIX BeanuuH). Tonmmua cinos
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oOWTaHUS TUTAHKTOHHBIX BOJOPOCIEH B TITyOOKOBOMHOU 30He UepHOTrOo MOpsi pacmpoCTpaHsSETCs
6onee ueM Ha 150 M, uTO coriacyercs ¢ paHee omyOnukoBaHHbIMH naHHbIMU (KonapaTwesa,
benoropckas 1961; Cennukuna u ap., 1991). OOwine MIaHKTOHHBIX BOJOPOCICH B IMPUOPEIKHOM
pailone Mopst B 2-3 paza BbIlle, YeM Ha I[IYOOKOBOJHBIX CTaHLMSIX. VIHTEHCHBHBIE IMPOLIECCHI
BEPTUKAJIHHONH KOHBEKIIMM BOJA B MNPHUOPESKHBIX paiioHaX MOps CHOCOOCTBOBaIM Oosee
PaBHOMEPHOMY pacHpeleleHHI0 (PUTOIUIAHKTOHA IO BEpPTHKaIW. B BepXxHeM ropus3oHTE MOps
OOBIYHO JOMHHHMPOBAIHM TUATOMOBBIC M NMPHUMHE3UEBBIE BOJOPOCIH, C YBEIWYCHHEM TITyOUHBI B
3HAUEHUSX OHMOMacchl 3HAUUTEIBHO TMOBBINATIACH POJb KPYMHBIX BUAOB JAUHO(MUTOBBIX

BOJIOPOCIIEH.

5.2 Paiion KepueHnckoro nposusa
Bennuunbl 00WiIMs TUTAHKTOHHBIX Bojopociedd (98 Teic. KiI./7), OTMEYEHHBIE B pailoHe
Kepuenckoro mnpommBa B mnepuox 2009-2011rr. mourm B 2 pa3a NPEBBIATNA 3HAYCHHS
YHUCIEHHOCTH (DUTOIUIAHKTOHA, OOHapyXXeHHble B 3T0 Bpems B oTkpblToii CBUM. 3nHauenus
3 .
ouomaccel uromtankTona (0.186 r/M°) BcieacTBHE pPa3BUTHS MEJNKHX BHAOB BOAOPOCIEH B

1.5 pa3a ycrynanu BelMunMHaM UCClIeAyeMOM akBaTopuu YepHOro Mops.

CeBepo-BOCTOYHAS YACTh z
. Kepuenckuii nposins

Yepuoro mopst
Tpoune [Tpoune

0,
3% Cyanophyceae L
Bacillariophyceae 6% i
7 40%

Prymnesiophyceae
34% ; Chlor ophyceae

8%

(ryptophyudc
- (
Dinophyceae Prymneclophygeqe

23% ~_  Dinophyceae
— k 23%

Bacillariophyceae
38%

Ipoune i Mpoune
& ‘; A)

Dinophyceae
Dinophyceae 33%
42% Bacillariophyceae

= Bacillariophyceae 64%

55%

Puc. 2. IlporiertHoe cootHoteHue yucieHHocTH (1) u 6nomaccsl (1) TOMUHHPYOIIKX KJIACCOB

TUTAHKTOHHBIX Bojiopocieid B oTkpbiToit CBUM wu B paiione Kepuenckoro nponusa B 2007-2011 rr.

JuatomoBsie popmupoBanu 38 % uncieHHoctd u 64 % 6uomaccel gutoruiankTona. Cpeau
HUX HauOoJiee MHTEHCHBHO pa3BuBaiuch Skeletonema costatum, Chaetoceros curvisetus, Ditylum
brightwellii, Nitzschia tenuirostris, Thalassionema nitzschioides, Pseudosolenia calcar-avis,

Cyclotella caspia, Buasr pomos Coscinodiscus, Striatella, Gyrosigma. JlunoduroBsie BOIOPOCITH
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coctaBuwin 23 % uunciaeHHocTH u 33 % Ouomacchl guToriankToHa. Hanbonee MHOroOUHCICHHBIMU
cpenu Hux Obut OXytoxum caudatum, Oxyrrhis marina, Prorocentrum micans, Oblea baculifera,
Scrippsiella trochoidea, Akashiwo sanguinea, Buasl pogoB Gymnodinium u Gyrodinium. YV nua
BO3pacTalio 3HaucHHWE BHUIOB poxa Prorocentrum, a rtakxke Gyrodinium fusiforme, Katodinium
glaucum. OcnoBy OnomMaccel moBceMecTHO (opmupoBanu Kpymaele - Dinophysis fortii,
Protoperidinium divergens, Diplopsalis lenticula, Polykrikos kofoidii. B 3HauutensHOM KOTHYECTBE
B KepueHnckom mnposinBe pa3BuUBaiMCh HEKOTOpble Buibl 3eieHbix (Binuclearia lauterbornii u
Monoraphidium contortum), cune-3enensix (pomos Oscillatoria, Lyngbya, Amphanisomenon wu
Synechocystis), mnpumuesueBsle u KpunropuroBeix Bomopocicit (Plagioselmis prolonga,
Plagioselmis punctata). IIpeacraButenu 3TUX KJIacCOB BOAOPOCCH (GOPMUPOBAIH COOTBETCTBEHHO

8; 6; 7 u 15 % o0mieit YncneHHOCTH (PUTOTUTAHKTOHA.

5.3 ByxThbI ceBepo-BOCTOYHOM YacTH YepHOro Mmops

PykoBomsimuMu BHIAMH B aKBaTOPHUSAX HCCIEAYEMbBIX OYXT W TMOPTOB OBUIM THATOMOBBIC
BOJIOPOCITH, KOTOpbie (opmupoBanu B cpeaneM 60 (47-78 %) uucnennoctu u 68 (63-78 %)
Ouomaccel ¢utomnanktoHa (puc.3). 3HauMTETIbHAs YaCTh YHCICHHOCTH IPUXOJUIACh Ha
npumnesuessie 10 (4-26 %) u cune-3enenvie 8 (3-25 %) Bomopociu, 4 % 4YHCICHHOCTH — Ha
ABTIICHOBBIE BoAopociu. JnHoduroBsie Bogopociu ¢popmupoBanu 15 % obmielt yncnennoctu u 27

(15-34 %) 6uomacchl (PUTOMITAHKTOHA.

YUCJIEHHOCTb
aKBaTOPHH OyXT OTKPBITASI 4YACTh MOPSI
ITpoune ITpouune
3%, 4%

Cyanophyceae
8%

Bacillariophyceae
Prymnesiophyceae 60%

10%

Dinophyccacv b
15%

Euglenophyceae Dinophyceae

4% BUOMACCA 6%

Bacillariophyceae
50%

Prymnesiophyceae
40%

Euglenophyceae Prymnesiophyceae
3% ITpoune 39,

Dinophyceae
22% E
Bacillariophyceae

Bacillariophyceae o
/ 68% L%

Dinophyceae
27%

Puc. 3. BKJ'IEI,Z[ OTACIBbHBIX TAKCOHOMHWYCCKUX I'PYIIT B CYMMAPHYIO YUCJICHHOCTD U 6HOMaccy
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(GUTOIIAHKTOHA MCCACAYEMbIX OYXT M ITOPTOB U 3a UX IPEIC/IaMi B OTKPBITOM YacTH MOPS

PykoBomsimumu  BuaaMu 3a mpenenaMu OyXT M TOPTOB TakKe OBUIM JIMAaTOMOBBIC
Bojopociu - B cpeaem 50 (30-62 %) uucnennoctu u 75 (63-80 %) Gromacchl (PUTOIIIAHKTOHA.
[Tpumue3suessie Bogopocau GopmupoBanu 40 (25-65 %) obmieit uncnenHocTr. 1ot TMHOGUTOBBIX
Bojopocieii 22 (19-34 %) B 6rmomacce GUTOIUIAHKTOHA ObLTAa CpaBHUMA C OyXTaMH.

JIOMUHUPYIOIIMMU MO0 YHCJIEHHOCTH B aKBATOPHUSX HCCIEAYEMBIX OYXT OBLIH CpEIHHE U
MeJIKOpa3MepHbIe BHJIbI TUATOMOBBIX Bomopocieit — Cerataulina pelagica, Skeletonema costatum,
Chaetoceros curvisetus, C. affinis, C. socialis, cyomomunantasiMu — Thalassionema nitzschioides,
Leptocylindrus danicus, L. minimus, Proboscia alata, pox Pseudo-nitzschia (puc.4). MHorue BHabI
ATOr0 KOMILJICKCAa OTMEYCHBI B CIIUCKE JIOMHHAHTOB (huTOIIaHKTOHa CeBacTOINMOJIBCKONH OYXThI
(Cabyposa u mp., 2003). Cpeaut TUHO(PHUTOBBIX 1O YHCICHHOCTH MpeodIaiai METKOKICTOYHBIE
MuKcoTpoHbIe BUABI pojoB Heterocapsa, Prorocentrum, Gymnodinium, Gyrodinium wu
Scrippsiella. 3a mpeaenamMu OyXT KOMILICKC TOMHHAHTOB COCTOST M3 TEX YK€ BUIOB JMATOMOBBIX U
AMHO(UTOBBIX BOJOPOCICH, YTO M B OyXTax 3a HCKJIFOUCHHEM Me3ocanpoOHbix BuaoB Skeletonema
costatum, pomos Leptocylindrus, Heterocapsa, nossimanacs noist Dactyliosolen fragilissimus,
Nitzschia tenuirostris, BunoB pogo Chaetoceros (45 % umncieHHOCTH Kiacca), MpeIcTaBUTENCH

poxaa Protoperidinium (12 % yucineHHOCTH Kiacca).

BACILLARIOPHYCEAE

AKBATOPHH OYXT OTKPBITASl YACTh MOPSI

o1 Leptocylindrus
Jpyrue P pS"/.: : ﬂp}/rnc
Bacillariophyceae Bacillariophyceae

10%
pox Pseudonitzschia
9%

Cerataulina pelagica

7%
13%

Cerataulina pelagica &
17% i . 2
Pseudonitzschia 2
12%

3 : O poj1 Chaetoceros
Sceletonema Y Dactyliosolen fragillissimus pox 459
C:;’ 5%
coststum uamns 49
17% 7 poxa Chaetoceros ; " : :
28% Nitzschia tenuirostris
3 - 0/,
Proboscia alata 4% |OC =gl .
8% Thalassionema Proboscia alata I h_alzlssg)r.\cmu
nitzschioides 10% nitzschioides
6% 5%
poa Ceratium DINOPHYCEAE poa Ceratium
Y 30
Jlpyrue % Jlpyrue L

Dinophyceae
13%

Dinophyceae
10%

pon Prorocentrum
33%

pox Prorocentrum
31%
pox Gymnodinium

P ,
poa Gymnodinium 22%
20%
poa Gyrodinium poa Gyrodinium
13% pox Protoperidinium 14%
POR Hﬁ;;)rocapsa Scrippsiella 12% Scrippsiella
° trochoidea trochoidea
7% 8%

Puc. 4. BKJ'IEI,Z[ OTACIBbHBIX BUAOB B CYMMAPHYIO YUCJICHHOCTD UCCIICAYCMBIX 6YXT " TIOPTOB U 3a UX

npeaciaMu B OTKpLITOfI qaCTu MOpst
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OcHOBHYIO OMOMAacCy cpely TUaTOMOBBIX B OyxTax W moprax ¢opmupoBanu Cerataulina
pelagica (20 % oOuomaccel auaTtoMoBhIX), Proboscia alata (28 %), Pseudosolenia calcar-avis
(14 %), pon Chaetoceros (18 %), cpenu AMHOPHUTOBBIX - KPYIMHOKJICTOYHBIC MPEACTABUTEIN POJIa
Ceratium (58 % 6unomaccel qUHOGUTOBBIX), HEKPYIHBIE BHILI poaoB Scrippsiella u Prorocentrum
(6 u 15 %) (puc. 5). B oTkpsITO# YacTH MOpPS, HEMOCPEACTBCHHO 3a MpeaeaaMu OyXT U IOPTOB B
dbopMupoBaHUNM OHOMACCHI CYIIECTBEHHO MOBBIIIAIACH POJIb KPYIMHBIX BHIOB JHATOMOBBIX
Bojopocieit P. calcar-avis (28 %), P. alata (27 %), D. fragilissimus (6 %) u auHOGHUTOBBIX poja
Protoperidinium (14 %). 3unauenue Gonee Menakux BumoB: auaromoBoii Cerataulina pelagica (mo

10 %) u nuHoduTOBBIX poma Prorocentrum (mo 11 %) cokpatuiocs B 1.5-2 pa3a.

BACILLARIOPHYCEAE
AKBaTOPHH 6yXT OTKpbITafA 4acThb MOpPsH
’ s poa Pseudonitzschia
BeHTO-IIaHKTOHHbBIE 4%

Ay 5% Jpyrue

Bacillariophyceae g PO e P
|’>"p y Bacillariophyceae (erldlllllgz)l/p(.|d51(.d
Cerataulina pelagica 7% S 9
’ 20%

pon Chactoceros

Proboscia alata 18%

27%
po,' 1 Chaetoceros
18%

Dactyliosolen

Proboscia alata
28%

Dactyliosolen
fragillissimus
60/0

Pseudosolenia
calcar-avis

Pseudosolenia

Eaoiilsimus calcar-avis
14% T uclyg/:lmu\ 28%
DINOPHYCEAE
Hpyrune Ceratium fusus Jlpyrue .
Dinophyceae 20% Din:pmyceae Ceratium fusus

14%

18%

18% >
Scrippsiella s ) g . Scrippsiella
B e Ceratium furca SCHppPsIL LA Ceratium furca
lmLhmdca 13% trochoidea >
6% ’ o 6% ; 14%
Protoperidinium /

Protoperidinium
3% < . . 14% s ) )
E— Ceratium tripos Ceratium tripos

25% 23%

poa Prorocentrum

oz Prorocentrum
15% P

11%

Puc. 5. Bknanx oTaenbpHBIX BUIOB B CyMMapHYylo OnoMaccy (GUTOIIAaHKTOHA OYXT M MOPTOB U 33 UX

IIpeAesIaMy B OTKPBITON 4acT MOps

[IpoBeieHHBIE MHOTOJIETHHE HCCIIeNOBaHUs (uTomankToHa OyxT u mopro CBUM
BBISIBIJI MaKCHMAJIBbHYIO IJIOTHOCTh TUTAHKTOHHBIX BOJOpOCiel B akBaropuu HoBOpoOCCHIICKOTO
nopra (510 Teic. kn./m 1 1.08 F/M3). Yucnennocts u Ouomacca B Oyxtax Anambl (165 Thic. KiI./1 1
0.52 /M%) u Tenenmpxuka (204 teic. ki./1 1 0.54 t/M%.) cooTBercTBeHHO GbUIM B 2-3 pasa HUKe.
MuHUMaJIbHBIC BEJIMYMHBI KOJMYECTBCHHOTO Pa3BUTHS (UTOIUIAHKTOHA OTMEYAd B aKBATOPHU
nopra Tyarce (105 teic. ki./1 1 0.23 r/M°), oHu B 5 pa3 yerymanu nokasatensim HoBopoccuiickoro

mopra. B otkpeiToii wactu HoBopoccuiickoit OyxThl HaAOMIOJANM COKpalleHHWe OOWIHS
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IUTAHKTOHHBIX BOJOPOCiIeH MO cpaBHeHHIO ¢ moproM B 1.7 pa3 (303 ThiC. Ki1./11), BelWdYHHA
6ruomaccsl ocranach Ha npexseM ypoHe (1.07 r/m’). 3HAYCHMS UYHCICHHOCTH M GHOMACCHI
(buUTOIIIaHKTOHA 3a TpeenaMu T yariCHHCKOTO MOPTa 10 CPABHEHUIO C TIOPTOM MOBBICUINCH B 1.2 1
2 paza (120 teic. kn./m u 0.51 F/Ms). BenuuuHbl 4HCIIEHHOCTH M OMOMAacChl B OTKPBITOM MOPE
HanpoTuB AmHanbel W [emenmkuka B 1.5-2 paza TpeBbIIANKM  TI0KA3aTelNH, OTMEYCHHBIC
HEMOCPEJACTBEHHO B aKBAaTOPUAX OTUX OyXT. YBEIWYCHHE YHCICHHOCTH (DUTOIUIAHKTOHA B
OTKPBITBIX ~ pailoHAX  MOpS  MPOUCXOJWIO  BCIEACTBHE  OOWMJIBHOTO  pPa3BUTHS  3IECh
HAHOIUTAHKTOHHOTO BHJa IPUMHE3UEBBIX Bogopocieit — Emiliania huxleyi, 6momaccer — 3a cuer

AOMHUHHPOBAHUSA KPYITHBIX BUJIOB TUATOMOBLIX U ,I[I/IHO(i)I/ITOBBIX BOﬂOpOCHCﬁ.

B MHOrONEeTHEM IWKIIE pa3BUTHs (PUTOIUTAHKTOHA WCCIICIYEMBIX OYXT M IOPTOB OOBIYHO
orMevasid 3-4 TKa OOWIIHSI, KOTOPhIE HAOIIOAAUCH B Pa3HbIC MEPHOABl BET€TAlMOHHOTO CE30HA!
MO3JHEeH BECHOM, BHauaje WIM B KOHIE JieTa U OceHblo. OOIiel uepToil Ce30HHOW CYKIIeCCUU
IJJAHKTOHHBIX aJIbI'OLICHO30B SIBJISUIACH 3HAYUTENbHAs MEXI0J0Basi U3MEHUUBOCTh UHTEHCUBHOCTH
MMUKOB YUCIIEHHOCTH U OMOMAcChl. BCbIky oOmHs PUTOIUTAHKTOHA B aKBAaTOPHSIX OYXT M IIOPTOB

OOBIYHO OBUTH CBSI3aHBI C PA3BUTHEM JHATOMOBBIX BOJOPOCIIECH.

OOparaer Ha ce0s1 BHUMaHME TEHACHLUS 3aMETHOIO CHIDKEHUS OOWIINS albrOLIEHO30B 32
nocnenaue (2009 u 2011) roxst — B AHarnckoii Oyxte — B 1.5-3 pa3a; B ['enenmkuke - B 2 pasa, B
2007-2010 rr. — B mopty HoBopoccuiick — B 3-4 pa3za; B 2009-2010 rr. B mopty Tyance — B 2.5-
3.5 paza. TeHneHIMs CHIKEHHS KOJIMYECTBEHHBIX BEIMYMH QuroruiaHkToHa B 1.5-3 paza Obpuia

OTMCYCHA TAKKEC 34 IpcAciiaMn 6YXT " IOpTOB, B OTKpLITOﬁ JaCTHu MOp4.

5.3.3 AxBartopusi HoBopoccuiickoii 0yXTbI

B pesymbrate wuccienoBaHWA CE30HHOM JUHAMMKH  KOJMYECTBEHHOTO  Pa3BUTHS
¢urortankrona B HoBopoccmiickoit OyxTte B mepuon ¢ ¢eBpans 1o jaekadpr 2007 r.
3auKCUpOBaHbl OOUH THUK YucieHHOCTH (6.43 MiH. Ki./m) W 1aBa muku Ouomaccel (2.14 wu
1.22 /M%), cBs3aHHBIC C PA3BHTHEM JMATOMOBBIX BOAOpOCIEil. BECEHHMIl NMHK YHCICHHOCTH W
oromaccel 00Opa3zoBasl MeaKoKiIeTouHbli Bua Skeletonema costatum, oceHHuit MK OHOMAacChl —
KpymHOKieTouHblid  Proboscia alata. Cpennue 3HaueHHs YHCICHHOCTH W OHMOMACCHI
¢uTOIUIaHKTOHA 3a UcchenyeMblii nepuoa coctaBuwin 943 Teic. ki./n u 0.78 r/M°, MaKCHMabHBIC
BEJIMYMHBI KOJIMYECTBEHHOTO Pa3BUTHUS (PUTOIUIAHKTOHA 3apETUCTPUPOBAHBI B AKBATOPUU TMOPTA U Y
BBIXOJId CTOUHBIX BOJ Ha 3aMagHoOM robepexbe 6yxter (1.12 mia. kin./m 1 0.87 r/m’). Ha BoctouHOM
nmooepexxbe OyXTHl U B pailoHE peijia ATH BeIWYWHBI ObTH B 4 1 1.5 pasza Hwke. [lomuHUpOBaIN
Bacillariophyceae, cocraBuBme ocHoBy uyuciaeHHoctn (75 %) wu  Ouomaccel (67 %)
¢uTorutankToHa. Posb TMHOMUTOBBIX BOIOPOCTEH MOBBIIIANACH JIeTOM (22 % oO0IIel YMCIeHHOCTH

u 56 % Ouomaccsl (UTOMIIAHKTOHA) HA (POHE Yracarolero «IIBETEHU» TUATOMOBBIX BOJAOPOCIEH.
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I'JIABA 6. POJIb TOKCUYHBIX U UHBA3SHUMHBIX BUJIOB B COOBIIIECTBE
OUTOIIVIAHKTOHA
6.1 MHoro/IeTHsIsI Ce30HHAsI IMHAMHUKA MOTEHIHAJIbHO TOKCHYHBIX M BPEIOHOCHBIX BH/I0B
IVIAHKTOHHBIX Bojopocieil B HoBopoccuiickoii Oyxre

B durtomnankrone HoBopoccuiickoit 6yxtsl B 2005-2007 rr. o6Hapyx)eHo 19 moTeHImanpHO
TOKCHYHBIX W BpEIHBIX BHJOB IUIAHKTOHHBIX Bojopociei kiacco: Dinophyceae (16 Bunos),
Bacillariophyceae (2 Buna), Prymnesiophyceae (1 Bun) (tad:. 4). Cpeau MOTCHIMAIBHO TOKCHYHBIX
JIMaTOMOBBIX Bojopocieir ormedensl Pseudo-nitzschia delicatissima (komruteke Bumos), Pseudo-
nitzschia seriata (kommiekc BuaoB). CpeaHss 3a IEPUOJ HCCIEAOBAHUN YHCICHHOCTH BHJIOB
Pseudo-nitzschia B HoBopoccuiickoit Oyxte cocraBwia 112 Teic. Ki./;1.  MakcumaibHast
KOHIIeHTpauusi poxa Pseudonitzschia Obiia 3aperucTpupoBaHa B OTKPHITOW 4YacTH OYXThl M Ha
akBaropuu ropta Becuoi 2007 r. (10 2.82 mutH. ki1./1) - 90 % 0611ero KoIn4ecTBa PUTOMIAHKTOHA.

Hanbosee MHOTOYHMCICHHBIMH CPEAM BPEIHBIX BHIOB JHHO(PHUTOBBIX BOAOPOCTCH OBLIH
npezacTaBuTeNid poxa Prorocentrum, muk pasButusi kotopbix (9.2-18.6 ThiC. KiI./7) OoTMeuanu B
MOPTY U cpenHeil yacti OyxThl B BeceHHe-neTHui nepuon 2006-2007 rr. (puc. 6). UncneHHOCTD
npeacraBureneii pomos Dinophysis u Ceratium B BeceHHe-IeTHHI Iepuoj gocThrana 2.5 u
6.8 Thic. Ki1./11, GroMacca — 0.03 t/M° 1 1.2 r/M°. BelMunHBI IIIOTHOCTH BUIOB Dinophysis 6bu1n
OJM3KM K TIOPOTOBOMY YHCIY, IPU KOTOPOM OHH CIOCOOHBI BBI3BIBATh Y JIFOJICH JHapeTHUecKoe
orpasienne mosutrockamu (Hallegraeff et al., 2003). B utone 2006 r. B OTKpHITON 4YacTH OYXThI

Obl1a OTMeUeHa BCbIiKa ynciennoctd y Akashiwo sanguinea (2.6 teic. ki./m).

Tadauma 4. [loTeHIMANIFHO TOKCHYHBIE W BPEIOHOCHBIE BHUABI (PUTOILIAHKTOHA, OOHAPYKEHHBIE B

HoBopoccuiickoii OyxTe.

Kaaccesl 4 BUAbl PUTONJIAHKTOHA

DINOPHYCEAE DINOPHYCEAE

Alexandrium ostenfeldii (Paulsen) Balech et Tangen | Akashiwo sanguinea (Hirasaka) G. Hansen et
Moestrup

Alexandrium aff tamarense (Lebour) Balech Lingulodinium polyedrum (Stein) Dodge

Ceratium furca (Ehrenberg) Claparéde et Lachmann | Prorocentrum compressum (Bailey) Abé ex Dodge

Ceratium fusus (Ehrenberg) Dujardin Prorocentrum cordatum (Ostenfeld) Dodge

Ceratium tripos (O.F. Miiller) Nitzsch Prorocentrum micans Ehrenberg

Dinophysis acuminata Claparéde et Lachmann

Dinophysis acuta Ehrenberg BACILLARIOPHYCEAE

Dinophysis caudata Saville-Kent Pseudo-nitzschia delicatissima (Cleve) Heiden

Dinophysis fortii Pavillard Pseudo-nitzschia seriata (Cleve) H. Peragallo

Dinophysis rotundata Claparéde et Lachmann PRYMNESIOPHYCEAE

Scrippsiella trochoidea (Stein) Loeblich Phaeocystis pouchetii (Hariot) Lagerheim
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Cpeny MOTeHIIMATbHO TOKCHYHBIX BOJOPOCIEH B OTKPBITON yacTi HoBopoccuiickoi OyXThl
B wutose 2004 r pasBuBancs Alexandrium ostenfeldii (0.2 teic. ki./n1), B aBrycre 2007 r. -
Alexandrium aff tamarense (0.12 Toic. ki./;1). B nepuon anpens-aBryct 2006 r. B paiioHe mopTa
3aperucTPUPOBAHO Pa3BUTHE HOBOIO HXTHOTOKCHYHOIO BHJIA MPUMHE3UEBBIX BOJOPOCIEH
Phaeocystis pouchetii co cpeaneii unucimeHHOCTRIO 38 THIC. KII./J, paHEe M3BECTHOTO M3 CEBEPO-
3amagHoii 4dactu YepHoro mopsi (HecrepoBa, 2001). B npyroe Bpemst 3Tu Buabl Ooiee He
BCTPEYAINCh. BeposTHON MpUUMHON OMOJOrMYECKMX MHBA3UW MOT CTaTh BOJSHOW OaiiacT CyzoB,
T.K. paHee 3TH BUJbl Ha aKBATOPUHU OYXTHl HE BCTPEUAIUCH, OJTHAKO ObLIN OOHAPYKEHBI B BOASIHOM
Oajacte HEKOTOPBIX TAHKEPOB, MPHXOIMBIIKX MO MOrpy3Ky B mopt Hosopoccuiick (Yasakova,
2011). B mapre 2008 r. Ha 3HAYMUTEIBHOW aKBATOPUH CEBEPO-BOCTOYHOrO IMieiabha HaMU ObUI
3apeTUCTPUPOBAHO HEOBIBAJIOE paHEE «IIBETEHHE BOJBI», OOpPa30BaHHOE OOMIIBLHBIM PA3BUTHEM
muHOGUTOBOH Bogopocau  Scrippsiella  trochoidea (350 teic. ki/1 u 3.14 /M%) (Slcakosa,
bepauukos, 2008). OueHUTH MI0IIAAb H OCHOBHBIC HAMPABJICHHS MEPEMEIICHUS «IIBETYIIUX BOJI
MMOMOTJIA ONTHUYECKHE CHUMKH W KapThl KOHICHTPAIUU XJIOPO(DHWIUIA, MOITYYCHHBIE C ITOMOIIBIO
nataukoB Terra/MODIS u Aqua/MODIS, mro6e3no npenocraBnennsie UTL «Ckanexe» u MI'U
HAHY. B cBsi3u ¢ Tem, 4uto sxocucteMa YepHOTro Mopsi 1 0COOEHHO ero MpUOPEKHBIX aKBAaTOPHIA
ObUTa ocnabiieHa B pe3yNbTaTe I00aTbHON aHTPOMOTEHHOW TUIIEPIBTPOPUKAILIMY €Ille B MPOILIOM

CTOHGTHH;yTpOSaBepOﬂTHOFOTOKCHHHON)«HBCTGHHH»IHJNJB&GTO6OCHOBaHHyH)Tp€BOFy.

4000
3500 -
3000 -
2500 -

----- pod Dinophysis

Scripsiella trochoidea

2000 - — — Ceratium tripos

is00 |1 4 v A SN e Ceratium fusus
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16000 -

14000 - — — — Prorocentrum cordata A
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Puc. 6. Jlunamuka 4uciaeHHOCTH (KII./J1) MOTEHIUAIBHO TOKCHYHBIX U BPEIOHOCHBIX BUIOB TUHO(DUTOBBIX

Bozopocielr B HoBopoccuiickoit oyxte
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6.2 3HaueHHe HHBA3UITHBIX BUI0B B COCTaBe (PUTOMVIAHKTOHA UCCJIEAyeMOil aKBATOPHH
YepHoro mopst

B cocraBe ¢uromnankrona CBUM B 1998-2010 rr. 6buir 0OHApYKEHBI HOBBIE M pEAKHE
s perroHa Buasl auaroMmoBeix Asterionellopsis glacialis, Lioloma pacificum, Thalassionema
frauenfeldii, munoduroseix Dinophysis odiosa, Alexandrium ostenfeldii, Oxytoxum variabile,
Cochlodinium citron, Gymnodinium stellatum u npuMue3ueBbix Bomopocieii Phaeocystis pouchetii
(Tab6u. 5). Jannsie Buabl ¢ 1940-x rr. ObUIM OTMEUEHBI B CEBEPO-3amaHoi yacTu YepHOro Mopsi U
npudocdopckom paiione (MBanos, 1965; I'epruesa, 1993; Cennukuna u np., 2001; Cenuuena,
2002), 3a wuckirouenueMm peakoro Buaa Thalassionema frauenfeldii, koTopeiii ObLT ykasaH s
ceBepo-BocTouHOM yactu Mops (Hesnun, 3eprosa, 1983). Bua Oxytoxum variabile (217-325 u./m)
BCTpeuascsl Ha rIyOOKoBOAHBIX cTaHuMsX oT HoBopoccuiicka g0 Coun B utone 2008 r. B cioe
BOJIbI OT noBepxHocTH 70 20 M. Bux Gymnodinium stellatum (37—223 ki1./11) ObL1 0OOHAPYKEH B TOT
xe nepuoj Bpemenu Ha Kepuenckom u CounHckoM paspesax Ha ropuzoHte 30-50 M. Penkuii ms
Yeproro mopsi okeaHuueckuii, 6opeanpHbiii Cochlodinium citron saperucrpupoBaH B OKTSOpe

2008 r. na Anarickom u HoBopoccuiickom pa3pesax Ha riayounax ot 0 1o 30 m. (47-110 xi./n).

Taoauua 5. HoBble u peaxue Ass pernoHa BUIbI (GUTOIIAHKTOHA, OOHapykeHHbIe B OyxTax CBUM.

Knacc Bogopoceii / HoBopoccuiick Tyarce Amnama T'enenpxuk

paiioH uccie0BaHui I | | I | | | Il

Bacillariophyceae:

Thalassionema frauenfeldii (Grun)

Hallegraef \ \ V V \ \ \ \/

Lioloma pacificum (Capp) Hasle \ \ S \ \ \ - -

Asterionellopsis glacialis (Castr.)

Round. v N, - - - _ _ _

Dinophyceae :

Alexandrium ostenfeldii (Pauls.)

Balech et Tangen. - \ - - - - - -

Alexandrium aff. tamarense (Lebour)

Balech. - v - - - - - -

Dinophysis odiosa (Pavillard) Tai &

Scogsberg - v - - - - - -

Prymnesiophyceae :

Phaeocystis pouchetii (Hariot)

Lagerheim v - - - - - - -

Beero: 4 | 6 3 2 2 | 2| 1 1
[Tpumeuanmue: | — paiton OyxThl nnu nopta, |l — 3a npexenamu OyXTHI M TOPTA

O6mum g Becex wuccaenyembix OyxT Obut  Thalassionema frauenfeldii — Bun,

Pa3BUBABIIMICS CO CpeaHEH YuCIeHHOCThIO OT 0.5 10 142 ThIc. Ki1./71 B epuos ¢ mapta 2005 r. mo

HOs16pb 2006 . (Puc. 7). Bembimka unciienHOCTH BHaa B paiione Tyarce u HoBopoccwuiicka (93 u
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142 teic. kn./n1) mnpumiack Ha wuroab 2006 . B 3HauMTETRHOM KOJWYECTBE B  pailoHE
HoBopoccuiickoro mopra pa3BuBaiuch auatomoBas A. glacialis m npumnesueBas BOIOpOCTH
P. pouchetii (coorBercTBeHHO 10 52 1 56 ThIC. Ki1./71). B okTs10pe 2006 r. B HoBOpoccuiickoit OyxTe
ObLT OTMEYEH erie oauH Beenener L. pacificum (co cpeaneit YMCICHHOCTRIO 2 THIC. KJ1./11), Pa3BUTHE
KoToporo B Oyxtax Tyarice u B AHambl ObLJIO Ha MOPSIOK HWXKe. B manmpHeimem BuIbl Oojee He
BcTpevanuch. B oTkpeiToil yactu HoBopoccuiickoii OyxTel B 2004 r. B HEOOIBIIOM KOJIHYECTBE
Obutn  3adukcupoBanbl Buabl poxaa Alexandrium (0.2 Teic. ki1./1). WX TOsBIEHHE MOXHO
paccMaTpuBaTh Kak MpuMep OMOJIOTHYECKOW HHBA3UU MTOCPEIICTBOM BOJSIHOTO Oaiiacta, T.K. paHee
OTH BUJIBI HAa aKBaTOPHHM OYXThl HE BCTPEYAIUCh, HO OBLIM OTMEYEHBI B OaJIACTHBIX BOJAX
HEeKoTOpbIX TankepoB. Bun Dinophysis odiosa (0.3 Teic. ki./m) 6bu1 0OHapyxeH B HoBopoccuiickoit
oyxrte B 2008 1.

HoBble BUIbI AMHOPUTOBBIX Pa3BUBAIUCH B HEOOIbIIOM KoymuecTBe (110 0.3 ThIC. KII./1T) U
MOTEHIMAJILHO HE MOIJIM CO3/laBaTh KOHKYPEHTHBIX OTHOIICHWU C BHIamu abopureHamu. Torma
Kak oOuipHOEe pa3ButHe (10 160 THIC. KJI./I) HOBBIX BHJIOB JHMAaTOMOBBIX M TPUMHE3HEBBIX
BOJIOPOCTIEH MOTJIO OTPA3UTHCS HA COCTOSHUM IUIAHKTOHHBIX (PUTOIICHO3aX MCCIEIYEeMBIX OYyXT.
Hazmo ormeruTs, 4To OONBIIMHCTBO M3 IepeurcieHHbIx BHIOB (kpome Asterionellopsis glacialis,
pox Alexandrium) ue 0Opa3oBay yCTOHYMBOM MOMYIISIMU: B MOCIEAYIOLINE TObI UX YUCICHHOCTD
pPEe3KO COKpaIiajgach, ¥ OHM TIOJHOCTBIO BBINMAAAM W3 COCTaBa (DUTOIUTAHKTOHA. BeposiTHO, MX
pa3sBUTHE  CIACPXKHBAJIOCH  HEONATONPUSATHBIMH  YCIOBUSIMH  CpeAbl W  KOHKYPEHTHBIMH
B3aMMOOTHOULIEHUs C abopureHHbIMM Buiamu. OOHapyxkeHue (opM uykepoaHoil (opsl
(Rhizosolenia setigera, R. styliformis, Lithodesmium undulatum, Odontella sinensis) B 6amiacTHbIX
BOJIaX HEKOTOPBIX TaHKEPOB, 3aXOMBINUX ITOJ MOTPY3KYy B mopT HOBOpOCCHIICK, M HOBBIX BHIOB
TUTAHKTOHHBIX BOJIOPOCTIC B pailoHaX HWHTEHCHMBHOTO cOpoca OayiacTa JaeT BO3MOXKHOCTh
MPENOI0KHUTh, YTO OJTHUM U3 ITyTeH paciiupeHus: OMOJIOTHYEeCKOT0 pa3Ho00pa3us PUTOIIIAHKTOHA

qCpHOFO MOpA ABJIACTCA KOMMEPUYCCKOC CYA0XOACTBO.

r
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Puc. 7. lunamMuka 4MCIICHHOCTH a) HOBBIX BUJIOB Bojiopocieii B HoBopoccuiickoii 6yxte, 6) Thalassionema

frauenfeldii B OyxTax ceBepo-BocTo4HOI yacTu YepHOTO MOpSI.
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TJIABA 7. AHAJIN3 OCOBEHHOCTEM PA3BUTHS ®UTOIIVIAHKTA
B BYXTAX U OTKPBITBIX AKBATOPUAX YEPHOI'O MOPA
N UX CBA3b C TNAPOJOI'NYECKUMHU U TUIPOXUMHUNYECKUMHU
IMAPAMETPAMM MOPCKOM CPEJIbI

B pesynpTaTe mMpOBENEHHBIX MHOTOJETHUX HCCIEAOBAHUNA pPAa3BUTHS IJIAHKTOHHOTO
¢uTOIIEHO3a B CEBEPO-BOCTOUHOW dYacTH YepHOro Mopsi ObLJIO BBIABICHO BIMSHUE HA €r0
KAueCTBEHHBI COCTaB, YPOBEHb KOJMYECTBEHHOI'O Pa3BUTHS, TOPU3OHTAJIBHOE U BEPTUKAIBHOE
pacrpezieieHue B MOpe TaKUX TUIPOJIOTHYECKUX (AKTOPOB MOPCKOM CpPEllbl peuyHol CMOK,
ouoxumuyeckue Mexamusmvl, QU3UKO-OUHAMUYECKUe NPOYecchl U AHMPONO2eHHOe 6030elicmaue.
ITon BozgeiicTBUeM HTHX (DAKTOPOB YCTAaHOBWJIMCH CIEAYIOIIME 3HAYUTEIbHBIC OTIUYHS
KOJIMYECTBEHHBIX M KA4YE€CTBEHHBIX XapPaKTEPUCTUK IIAHKTOHHBIX BOJOPOCIEH, BETCTUPYIOLIUX
BHYTPH UCCIIETyeMbIX OYXT U B OTKPBITOM yacTu UepHOro Mopsi.

BcnenctBue HEKOTOPOTo onpecHerus pazHooOpaszue (HUTOMIIAHKTOHA B OyXTaX OTIMYAIOCh
OT OTKPBITOM YacTh MOpPsS OOMIMEM HEPUTUYECKHX BHUIOB JUATOMOBBIX (28) M IMHO(PHUTOBBIX
Bojopocieit (11 BumoB). B To ke BpeMs TOJNBKO B IJIAHKTOHE MOPHUCTOM 4acTH OBLJIO OTMEUEHO
pa3BUTHE MPEHUMYIIECCTBEHHO MOPCKHX M OKCaHHUYCCKHMX BUIOB MMHO(PUTOBBIX (21), 1MaTOMOBBIX
(1), xoxkomurodopua (2) u xanToputoBsix Bogopocieit (1 Bua). B 6yxtax, B 0COOCHHOCTH B 30HAX
pacnpecrenusi MOPCKUX BOJ| O€peroBbIM CTOKOM U B paiioHe KepueHckoro mponuBa HaOIoaanu
OOMJIbHOE pa3BUTHE COJIOHOBATOBOJIHBIX BHJIIOB CHHE-3€JICHBIX Bojopocied pomos Lyngbia,
Oscillatoria, Anabaena, Aphanizomenon, Merismopedia; 3emeHbix pomoB Scenedesmus,
Ankistrodesmus, Binuclearia, Monoraphidium u xpuntoduroBeix Bomopocieit Plagioselmis
prolonga, P.punctata. BcreactBue 6wulcokoil 2udpoouHamu4eckou akmueHOCmu W HeOOIbUUX
enybun B 1eNb(OBOM 30HE MOps MIMPOKOE PacHpOCTPAHEHHE MOJYyYUIH OOJUraTHble (OPMBI
IUTAHKTOHA — JIUTOpaJIbHBIE JUATOMOBBIE Bojopociu pojoB Amphora, Amphiprora, Achnanthes,
Actinocyclus, Biddulphia, Cocconeis, Coscinodiscus, Licmophora, Grammatophora, Pleurosigma,
Striatella, Synedra.

Aumponozcennoe 36mpoguposarue TPUOPEKHON MOJIOCHI MOPS MPUBOJUT K YBEIUYEHHUIO
oOunust (UTOMIAHKTOHA, JOMHUHHUPOBAHHUIO OJHOTO-JBYX BHUJIOB IIJIAHKTOHHBIX BOJOpPOCIEH U
CHIDKEHHMIO BHJIOBOTO pPa3HOOOpaszus (B mepHoj «uBeTeHHs» Boabl B HoBopoccuiickoit OyxTe
HHJIEKC BHJIOBOTO Pa3HOO0Opa3Hs CHIKAJCS O MHUHUMaNbHbBIX 3HaueHuit — H=0.6-0.8). O6unbHOC
pazBuTHe (UTOIUIAHKTOHA B akBaTopuu HoBopoccuiickoro mopTa B TeueHHWE OOJbINEH YacTh
BEreTALIMOHHOI'O CE30HA — I0KA3aTeNlb aHMPONO2EHHOU CYKYeccuu, KOTopasi IPOUCXOIUT B TaHHOM
paiioHe MOpsi BCJICICTBHE BBICOKOW OuoreHHo# HachiieHHocTd Bog (PO4 - 17; NHy4 - 59; NO; -
3.05; SiO3 — 407 MKr/i1) W 3aTpyJHEHHOTO BOJAOOOMEHAa C OTKPBITHIM MopeMm (Exeromuuk

Pocrugpomera, 2007-2011).  3HayeHHMs  YUCIEHHOCTH W OHOMAacchl  (DUTOIJIAHKTOHA,
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3apeructpupoBannbie B Hosopoccuiickom mopty (510 teic. km./n u 1.08 F/MS), B 2-3 paza
MPEBBIIANIA  BEJIMYMHBI, OTMEUEHHBICE B AaKBAaTOpUAX OyXT AHanmel ©u [ eJIeHIDKUKA, T/
KOHIIEHTPAIlMM OCHOBHBIX OWMOTEHHBIX 31eMeHTOB Obutn B 1.3-1.5 paza wmxke. HecmoTps Ha
BBICOKHI ypOBEHb OHOr€HHOW HACHIIIEHHOCTH BojA (Ha ypoBHe HoBopoccuiickoro mopTa),
3HAYEHUS YHCIEHHOCTH U OMOMAacChl TUIAHKTOHHBIX BOAOpOCiel B akBaropuu mnopra Tyarce B 4-
Spa3 ycrymanu mnokasarensMm nopra HoBopoccuiick. Ha  CHMKEHHMM — KOJHMYECTBEHHBIX
XapaKTEePUCTHK, BEPOSITHO, CKa3aJioch WHrHOWpyrouiee BiusHue Hedrenpomykro (0.15 mr/i),
KOHIIEHTpaLMs KOTOPBIX 3[IeCh B 3 pasa MpeBbIllaja 3HAUYCHUS, BBISIBICHHbIC B aKBATOPHIX APYTUX
OyxT. BennunHbl YHCIEHHOCTH U OMOMACCHI TIAHKTOHHBIX BOJIOPOCIIEH B OTKPHITOM pailoHe MOps
B 3 -5 pa3, a KOHIIEHTPAllMU OCHOBHBIX OMOTCHHBIX 3JEMEHTOB — 0ojee 4eM B 3 pasa yCTymaiu
TAKOBBIM 3HAYCHHSM, OTMEUYCHHBIM B aKBAaTOPHUSIX HCCIEIyeMbIX OyxT. B menb¢poBoii 30HE
otkpbiToii CBUM o6unue gurorankToHa 0110 B 2-3 pasa BhIIIE, YeM B INTyOOKOBOJHOM paiioHe
Mopst (B cimoe 0-50 m). Ilpm 3TOM BeNIMUYMHBI OMOTE€HHOM HACBIMIEHHOCTH IPHOPEkKHBIX BOJI,
MIOJIBEPIKEHHBIX BO3ACUCTBUIO Oepec068020 CMOKA U C2OHHO-HAZOHHBIX Npoyeccos 0oJiee 4eM B 5 pa3
IIpeBBILIANIN 3HAYEHUsI, OTMEUEHHBIE B 3TO BpeMs Ha IIyOOKOBOAHBIX cTaHIusAX (Puiatosa, 2010;
2012).

B ycnoBusix XpoHHUYECKOro 3arpsi3HeHHus OyXT M 0COOEHHO MOPTOBBIX aKBAaTOPUHN CIIOXKUIICS
0COOBIN KOMIUIEKC IJIAHKTOHHBIX BOAOPOCIEH, YCTOMYMBBIX K 3arps3HEHHUIO C IpeoliajaHueM
MEJIKMX M ME30CalpoOHbIX BHIOB IUaTOMOBBIX: Skeletonema costatum, Leptocylindrus minimus,
L. danicus, Cerataulina pelagica, Thalassionema nitzschioides, MHKCOTPOHBIX JUHOPHUTOBBIX
pomos: Glenodinium, Gymnodinium, Gyrodinium, Prorocentrum u Scrippsiella. B npubpexubIx
paifoHax, TOJBEPKEHHBIX BIHMSIHHUIO CTOYHBIX BOJ[ CYHIECTBEHHO BO3pOCTa POJIb HBIIICHOBOM
Eutreptia lanowii u cuHe-3eneHbIX Bogopocieir poaoB Lyngbya u Oscillatoria — wHanKaTopoB
OpPraHUYEeCKOro 3arpsi3HEHMs, M0 MHTEHCHUBHOCTH Pa3BUTHS KOTOPBIX MOXHO CYIHTb O CTEIEHHU
canpoOHOcTH Bojoema. OOmiMe 3THX BOJOPOCIEH, KOTOpbIe B akBaTOpPHUAX OyXT M TOPTOB B
dbopmupoBanu 12 % o01ei YuCIeHHOCTH (DUTOIUTAHKTOHA, 3HAUYUTENbHO (B 7-368 pa3) cHukamoch
Ha ()OHOBBIX CTAHIIUSX.

B oTkpbITON WacTH MOps, HECMOTPS Ha CXOJICTBO KOMIUIEKCA JOMHUHHUPYIOIINX BHUIIOB
IUTAHKTOHHBIX BOJOPOCIEH, CHMXaach pPOJb ME30CanpoOHBIX BHJIOB JHATOMOBBIX BOJOpOCIEH
ponos Skeletonema u Leptocylindrus, mosimanocs 3HaueHre npuMHesneBoir — Emiliania huxleyi,
COCTaBJISIIONIEH B BECEHHE-NIETHUU Tiepuoa 10 74 % oOmiel 4MCIeHHOCTH. DTOT BUJ u30eraer
BBICOKOIBTPO(HBIE aKBATOPUU MOPSI M MOKET CIYKUTh HA/IKHBIM HHIUKATOPOM YCIOBHO YHCTHIX
MOpPCKHX BOJ. B mociemanue romasl 4ncieHHOCTs E. huxleyi B OTKpBITBIX palioHaX MOpSI €KETOIHO
JOCTUTAET YPOBHSA <«IIBETEHUS» M OTMEYAeTCsl TEHACHLHUS K YCUJIEHUIO €€ pa3BUTUA, 4YTO

MOATBEP XK Ial0T cryTHUKOBBIe HaOmoaeHus (Cokacar et al., 2001; Burenkov et al., 2006; SlcakoBa,
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Crannunbiii, 2012). CHmwkKeHHE YPOBHS OHBTPOPHUKAIMH BOJ, KIMMATUYECKHE OCOOCHHOCTH
MOCJIEAHUX JIET (aHOMAJIbHO AapKoe JIETO — Hayajo OCEHH), MoBbllieHue Temneparypbsl BKC
BHECIIM 3aMETHBIE U3MEHEHHUSI B COCTaB JIMAUPYIOIIETO KOMIUIEKCAa BUJOB, KOTOPBIA B TMOCIEIHHE
rofibl IPOUCXOIUT B paMKaX CHUCTEMBI «JHMaTOMOBble-KOKKoauTopopuael» (IlayroBa u ap., 2007;
Mikaelyan et al., 2011, 2013).

HccnenoBanust BEPTHKAIBHOM CTPYKTYPHl (DUTOIUIAHKTOHA IMOKA3aJlM, YTO MaKCHMaJbHOE
oOuire (UTOIIAHKTOHA KaK B MPUOPEKHOU, TaK U B TITyOOKOBOJHOW YacCTH MOpS, OTMEYAETCs B
BKC. TIlon cmoem TK KkoJW4YecTBEHHbIE BEIWYMHBI Pa3BUTHSA (PUTOIIAHKTOHA OBUIM PE3KO
CHMJKEHBI, YTO, BEPOSITHO, CBSI3aHO C HEJOCTATOYHOMN OuocenHOU HACLIWEeHHOCMbIO 600 U NIOXOU
ocsewennocmoro. Ha rinybune 100-150 M 3HAaYeHHMS YHCICHHOCTH M OHMOMACCHl YCTYyHaJIU
BennurHaM B ciioe BKC coorBercTtBeHHO B 18 u 48 pa3. B BepxHem ropusoHte Mops OOBIYHO
JOMUHHPOBAIM JMATOMOBBIE M IPUMHE3UEBBIE BOAOPOCIH, MAKCUMYM UHCIEHHOCTH KOTOPBIX
ormeudanu B cioe TK B Hauase Temoro ce3oHa u B 30He BKC B mepuoj; ycTaHOBJIEHUSI PE3KOTO
CTK. Beienen KOMIUIEKC TEHETIOOMBBIX BUIOB THATOMOBBIX Bojopocieii — Cerataulina pelagica,
Nitzschia tenuirostris, Pseudo-nitzschia pseudodelicatissima, Proboscia alata, makcumanbrOe
pa3BuTHE KOTOPBIX (710 40 % 0011ell YMCIeHHOCTH) B HEKOTOPbIE CE30HbI rojja OTMEYalu Hajl WK
nog TK. C yBenuueHreM riryOHHBI B 0OIIHMX 3HAYEHUSX OnoMacchl (10 67-95 %) moBbImanach poib
MHKCO- ¥ TeTepOTpO(pHBIX BHIOB ITHHOPHUTOBBIX Bojopocieir — Scrippsiella trochoidea,
Ensiculifera carinata, Katodinium glaucum, Polykrikos cofoidii, Torodinium robustrum, Ceratium
tripos, C. furca, Protoperidinium divergens, P. depressum u Pronoctiluca pelagica, makcumym
O6romacchl KOTOpBIX ObLT MpHBs3aH K cioro TK.

[MpuunHON WMHTEHCHBHOrO pa3BuTHs auHO(uUTOBOW Bomopociu Scrippsiella trochoidea,
HaOmromaBmerocs B OTKpeIToi yactu HoBopoccuiickoit OyxTtel B MapTe 2008 r., mo-Bumumomy,
ObUIO 3HAYUTENBHOE KOJIUYECTBO HOYBEHHOU 636ecU W NpecHblx 600, TOCTYIMUBIIMX C
TEPPUTOPUATBHBIM CTOKOM B MOPCKYIO Cpely B pe3yiabTaTe MPOAODKUTENbHBIX MPOIUBHBIX
TOXKIEeH, TPOIIEAMNX 10 (POHTY YEPHOMOPCKOTO MoOepexbs KaBka3a W MHTEHCHBHOTO TastHUS
cHeroB. Kak m3BecTHO, TMHO(PHUTOBBIE BOAOPOCIH TPEOOBATEIHHBI K IMOBBIIIEHHOMY COJIEPIKAHHIO
B Bojie POB, npu Hamnuue KOTOPBIX CHOCOOHBI MEPEXOAUTh Ha MHUKCO- U TeTepOoTpPO(dHBIA poCT
(Kucenes, 1950). B ycnoBusAx KyapTypel HUX pOCT MOAJAEPKUBAETCS IMOYBEHHOW BBITSKKON
(Kabanoga, 1961). PacnpecHenne MOpCKHUX BOJ — OJHA U3 MPUYMH Pa3BUTHUSI «KPACHBIX MPUIHBOBY
B npubOpexxHoit mnoioce wmops (MakapeBuu, J[pyxkoa, 2010). Ananu3 BpeMEeHHON H
MPOCTPAHCTBEHHOW JWHAMHMKH TPHOPEKHBIX BOJ, BBIOJHEHHBI C TOMOLIBI0 ONTHYECKUX
caumkoB Terra/MODIS u kapT koHueHTpanumii xiaopodumia Aqua/MODIS, nokazain, uro OcHosHoe

Yeprnomopckoe meyeHue UTPaIo BEAYILYIO POJb B paCpOCTPAHEHUH MSATHA «I[BETYILIUX) BOJI.
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BBIBO/IbI:

1. B ceBepo-BocrouHoii uactu YepHoro mopsi oOHapyxeHo 210 BUIOB IUIaHKTOHHBIX
BOJIOPOCIICH, MpuHauIekanmx K kiaccam: Bacillariophyceae (78 sumor), Dinophyceae (96 Bumos),
Prymnesiophyceae, Cryptophyceae, Chrysophyceae, Dictyochophyceae, Euglenophyceae,
Chlorophyceae, Haptophyceae, Prasinophyceae, Cyanophyceae. OOIIHOCT, BHIOBOIO COCTaBa
UCCIIETyeMbIX OyXT M OTKPBITOW CeBEPO-BOCTOYHOM YacTH MOps coctaBmia 75 %.

2. PazHooOpasmue AMaTOMOBBIX BOAOPOCIEH B akBaTOpHH OyXT Ha 27 BUAOB BBHIIIE, YEM B
OTKPBITON YacTU MOPsl, MPEUMYIIECTBEHHO BCJIEJICTBUE MPUCYTCTBUS B IJIAHKTOHE HEPUTHUECKUX
BuzoB poma Chaetoceros (8 BumoB) m BpeMeHHO IUTAaHKTOHHBIX pomoB Amphiprora, Achnanthes,
Actinocyclus, Biddulphia, Coscinodiscus, Grammatophora, Licmophora, Navicula, Synedra wu
Surirella (16 BumoB). 3HaUUTENBHOE KOJMYECTBO MOPCKUX U OKCAHHMUYCCKHX BHJOB JHHO(DUTOBBIX
Boziopocieit (21) pa3BUBaINCh TOIBKO B OTKPHITON 4acTH MOpPs, B TO BpeMs KaK MPEUMYIIECTBEHHO
HepuTHYecKue AMHO(GuUTOBBIE Boopociu (11) BcTpeyanuch UCKIIOUUTEIBHO B MIIAHKTOHE OYXT.

3. MakcuManbHble 3HAYeHHWS YHCICHHOCTH W  OWOMacchl OBUIM  OTMEYEHHI B
Hosopoccuiickom mopty (510 Teic. kn./m 1.08 /M), B akBaropusix OyXT AHambl, ['eleHKIKa U
Tyance »Tu BenuuuHbl ObUIM B 2-5 pa3za HHKE; HEMOCPEICTBEHHO 32 UX MpeesiaMd BETUYHHBI
YUCIEHHOCTH # Ouomaccel Obtu B 1.5-2pa3a Beimie, 4emM B OyxTaXx. MHUHHMAaIbHBIC
KOJIMYECTBEHHBIE BEIMYMHBI pa3BUTHsA (PUTOIUIAHKTOHA OBUIM BBISBIEHB B OTKpbITo CBUYM
(54 Teic. k1./m 1 0.28 r/M3) u B paiione Kepuenckoro npommBa (98 Teic. kin./m u 0.186 r/M3).
IIpocnexxnBaercs  B3aMMOCBS3b ~ MEXKAY  KOJMYECTBEHHBIMM  IIOKA3aTeIsIMHM  pPa3BUTHUSA
(bUTOIUIaHKTOHA M OMOT€HHOM HACBIIIIEHHOCTHIO BO/I.

4. B OyxTax CcloXuicsi OCOObIM KOMIUJIEKC IUIAHKTOHHBIX BOJOPOCIEH, YCTOMYMBBIX K
3arpsI3HCHUIO, C TPeoOalaHueM MENKAX W Me30CanpoOHBIX BHJIOB TUAaTOMOBBIX: Skeletonema
costatum, Leptocylindrus minimus, L. danicus, Cerataulina pelagica, Thalassionema nitzschioides,
ponoB Chaetoceros, Pseudonitzschia, wmwukcoTpodHbIX AMHOPHUTOBBIX pojoB: Heterocapsa,
Gymnodinium, Gyrodinium, Prorocentrum, Scrippsiella, monucanpoOubix 3BrieHoBo#t Eutreptia
lanowii u cuHe-3eieHBIX Bogopocieir pomoB Lyngbya wu Oscillatoria — wunankaropos
OpPraHUYECKOro 3arps3HEeHUs. B  OTKpBHITOW YacTh MOps OTMEYEHO OOWJIbHOE pa3BUTHE
npumHesneBord — Emiliania huxleyi (34-40 % oOmeil uucneHHOCTH (UTOIUIAHKTOHA), KPYIHBIX
BU0B auatoMoBeIx — Proboscia alata, Pseudosolenia calcar-avis 1 guHO(MUTOBBIX BOIOpOCIEH

poxaa Protoperidinium (B cymme 45 % o01ie#t 6HOMacch!).

5. B wmHoronerneit nuHamuke (UTOIJIAHKTOHA B OyXTax W HEIMOCPEICTBEHHO 3a HX
npeaenamu B iepros 2007—2011 rr. BBISABICHO YMEHBIIIEHNE KOJTWUYECTBEHHBIX XapaKTEPUCTHK B 2-
4 paza o cpaBuenuto ¢ 2004—2006 rr., MUHUMaTbHBIC 3HAYEHUS OMOMAacCchl B 0OJiee MOPHCTOM

paitone ormeuanu B 2009 r. u 2011 r.
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6. MakcumanpHOe  oOwimMe  (QuTOIIaHKTOHAa  (IPEMMYIIECTBEHHO  JUATOMOBBIX — H
MIPUMHE3UEBBIX BOJIOPOCTICii) KaK B MPHOPEKHOMN, TaK U B TIIyOOKOBOIHON 4acTH MOpPSI OTMEYAJIH B
cioe TK B Hawanme Ttemoro ce3oHa u B 30He BKC B mepuon ycranosinenus peskoro CTK.
Makcumym 6romacchl TMHO(MUTOBBIX Bojgopociei 0but npus3an K cior TK. ITox TK komnuecTBo
(dbuUTOIIIaHKTOHA COKpaTIIIOCh B 5-10 pa3 B riry00OKOBOAHOM 30HE U B 2-3 paza — B meab()OBOI 30HE
MOpsI.

7.B cocraBe (¢uroriankrona HoBopoccuiickoii OyxTel OOHapyxkeHo 19 BumoB
MOTEHIIMAJIbHO TOKCUYHBIX M BPEIOHOCHBIX BOJOPOCIEH C YHCIEHHOCTBHIO 10 3 MIH. KIL/M.
OcHoBHbIMU ObLIM AuaToMOBBIe (pox Pseudo-nitzschia), munodurossie (pomsr Alexandrium,
Prorocentrum, Dinophysis, Scrippsiella, Ceratium, Lingulodinium, Akashiwo) u mpumHe3ueBbie
(pox Phaeocystis) Bogopociu. [lepro MOBBIIIEHHOTO PUCKA, CBSI3aHHBIN ¢ OOMIIBHBIM Pa3BHUTHEM
3TUX BUJIOB, IPUXOAUIICS HA TEIJI0e BpeMsi rojia (ampesb-aBrycr).
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CIIMCOK COKPAILIEHUH
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BKC — BepxHuil KBa3MOAHOPOJHBIN CIION
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