O630ps1. HcTopus anbroaorun %

YJIK 628.29:579:582.263
H.C. KY3bMHHOBA, H.H. PYITHEBA

Ha-t Gnonornn 1oxHeX Mopeid HAH Yipanusi,
Ykpanna, 99011 Cesactonons, np. Haxumosa, 2

BJIMAHUE CTOYHBIX BOA HA MOPCKHE BOAOPOCIIH

IpuBenen AUTEpaTypHbifi 0630p JAHHLIX 0 BO3ACACTEMM CTOMHBIX BOA PATHYHOTO NPOHCXOMIC-
HHA HE MOP: O pob) HETATHBHOTO HX BIHAHHA HAa MOPCKHE Bojopoc. O6ey-

HAKAIOTCH NMEPCNEKTHBLI B OMMCTKH MOPCKHX BOJI OT KCCHOGHOTHKOB.
Krroueavie cao6a: CTOMHEIE BOJAL, MOPCKHE BOJOPOCITH.

Beenenune

B Hactosmiee Bpems cOpoc crounsix Boj (CB) pasnHuHOTO MPOMCXOXIEHHA B
Muposoii okean npuodpen katactpoduyeckie pasmepsl. IIPOMBIILICHHbIE, CEIBCKOXO-
3A/CTBEHHBIE W KOMMYHA/IbHBIE CTOKH, NMONAJAIONIME B MOPE M3 PeK OT MpHOpemHBIX
ropojioB, a Takke cOPOC CTOYHBIX BOI B OTKPHITHIE 30HBI MOPH HapylIalOT eCTECTBEH-
Hble 3BOMIOLMOHHO CIOKHBIIHECA MPOLECCH B BOAHBIX 3KocHcTeMmax. OcofeHHo cTpa-
al0T meabpoBbie 30HBI BHYTpeHHHX Mopeil. CHTyaums ycyryGnsercA cucTemaTiue-
CKHMH aBapHAMH Ha OYHMCTHBIX COOPYKEHHAX.

XosalicteHHo-6biToBbie CB B OCHOBHOM COJIepaT OpraHHYecKHe BELIeCTBa —
MPOIYKTHl XH3HENEATENLHOCTH 9elloBeKa M JKHBOTHBIX. K KOMMYHambHO-GBITOBOMY
3arpA3HEHHIO OTHOCATCA TAkKe CTOKH CaloBO-OTOPOIHHYECKHMX XO3AACTB, MNHUINEBBIE
(ypaxsble OCTATKH, pasiH4Hbie CPeACTBA ObITOBOH XMMHH W CTOKH OONBHHYHBIX COO-
pyxennii. OnacHocTs c6poca CB B Bo#OEMBI 3aK/TI0HAETCA B IPHCYTCTBHH B HUX Bpel-
HBIX COeJHHEHHH — TAXKENbIX META/UIOB, TIECTHUMIOB, HedTemponykToR W ap. Tak, Ha-
npHMep, B MHpPOBO# OKeaH eXerofHo co CTOKaMH ¢ cymH nonanaet 500-12000 T nedTh
H HedyTenpoxykToB, 3-5,5 THIC. T pTyTH, 3-40 THIC. T CBMHUA, 97 Thic. T JUAT, 5 ThIC. T
TIXE ¥ MHOXECTBO ApPYrHX omacHmIX 3arpashuteneii ([Tatmm, 1976; MuneiixoBckuii,
1978). Ipn nonananun CB B MOpCKHe aKBATOPHH H3MEHAKOTCA HE TONBKO XHMHUYECKH H
duznvecku croiictea Boasl (Caperon et al., 1971; Dunstan, Menzel, 1971; Onsir ...,
1973; Taslakian, Hardy, 1976; Sylvester, Ware, 1977; Llynsruna u np., 1978; Cennu-
xuna, Kospurnna, 1981; IMpoGnemst ..., 1987), co CB nonanaioT MHKPOOPraHH3IMBI H
napa3sHThl, KOTOPBIE NPEICTABNAIOT ONACHOCTE IUIA MOPCKOH GHOTHI H YeNoBeKa.

IMockonbky Guitossie CB comepxaT 3HaYHTENBHOE KONMYECTBO OHOreHOB —
dochaTHLIX W HHTPATHBIX COeMHeHHH, HACKIUIEHHE KOTOPHIME MOPCKHMX JKOCHCTEM
MOXET J0CTHraTh KOJIOCCANBHBIX pasMepoB, MOTYT HabmonaThca kaTacTpodHueckne
NOCNeCTBHA, B YACTHOCTH 3BTPOQHPOBAHHE BOJIOEMOB, MPHBOANIIEE K HHTEHCHBHOMY
Pa3BUTHIO MHKpO- W MaKpOBONOpOCJeH, a Takke Gakrepuomianktosa. Kpome Toro, B
pesynbraTe Bhinmycka CB B npuGpexHsie 30HBI MOPA YCH TCA pacnp ITHX
aKBaTOPHIf, MPOMCXOAMT COKpallienye GOTHYECKOTO CloA H 06pa3oBaHHe AHOKCHYECKHX
¥ THNOKCHYECKHX 30H, 3aMOpbl THAPOGHOHTOB.
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JINKBHOMPOBATL MOCNENCTBHA 3arpA3HEHHA MOXKET «CaAMOOTHIIEHHWE» BOMIBI
10J1 KOTOPBIM Tpeskie BCero MOHMMAIOT YTHIH3ALHIO MOBLIIIEHHOr0 KOAHYeCTsa opra-
HHYECKHX M HEOPraHMYeCKHX BEleCTB GakTepHAMH, MWKDO- H MAaKpOBOJOPOCHAMH, a
TAK)KE KHBOTHBIMM ¢ (PAIBTPALIHOHHBIM THIIOM THTAHHA.

Hens HacTosweii paboTtel — 0GobmeHne cymecTsyomeii HHGOPMALMA O BIHA-
HHH CTOYHBIX BOJI HA MOPCKHE BOIOPOC/IH.

BansiHMe CTOMHBIX BO/I HA MOPCKHE MHKPOCKONHYECKHE BOAOPOCIH

Brarosiaps cMemaHHOMY THITy NHTaHHA OTAeNbHbIE MOPCKHE BHIbI MHKPOBO-
nopocneit cnocoGHel, ¢ OIHOI CTOPOHSBI, YTHIH3HPOBATE HEXOTOPBIE KCEHOOHOTHKH, & C
npyroii — pasBuBaThcA B GONBUIOM KOMHYECTBE. DTO MOXKET NPHBECTH HE TONBKO K Gyp-
HOMY POCTY 300IUTAHKTOHA, HO H BBI3BaTh «IBeTEHHE» BOMbI M 3aMop puibbl. VBemuue-
HHe GHOMAcChl MHKPOBOAOPOCHEH Ha IBTPOQHBIX YIacTKaX aKBATOPHH, N0 CPABHEHHIO C
YCIIOBHO YHCTBIMH palOHAMH, SB/ACTCH NMPHU3HAKOM AHTPONONeHHOTO BO3JeicTBHA. B
paifoHax 3arpsA3HeHHs MOPA CTOYHBIMH BOJAMH B OCHOBHOM MPHCYTCTBYIOT [IHATOMO-
BbI€, 30JIOTHCTHIE, MHPOPUTOBBIE W MEJIKHE KIYTHKOBBIE BOJOPOCIIH, MPHYEM pPa3Mephi
MX KJIETOK MeHblle, 4eM B YHCTBIX paiioHax (OnwiT ...,1973; Cennuxuna, Kospuruna,
1981; 3au u ap., 1987; Yemyprosa u ap., 1990; [InankToH ..., 1993; Cennukuna, 1995).

MHorue MHKpOBOIOPOC/H CMOCOOHB HOPMAILHO PA3BHBATECA B MOPCKOH BO-
Zie, 3arpA3HeHHOH KoMMyHanbHbBIMH CB (Ky3pmunoa, 2002a), ctokos ¢ depm, rae Bbi-
palMBAIOT CKOT W pa3soaaT peid (Lincoln et al.,, 1993; Hussenot et al.,, 1998; Balazsi,
Wikfors, 2000), a Taroke nuimessx npouzsogcte (Ru et. al,, 1994, Shirai et al., 1998).
Ananuz uMeromeiics HHPOPMALHHA CBHAETENLCTBYET O TOM, YTO B NPHPOAHBIX M jabo-
PaTOPHBIX YCIOBHAX NPH 3arpA3HEHHH MOPCKOIH Cpe/ibl CTOYHBIMH BOJAMH PA3BHBAIOTCH
onpe/eneHHbIe BHIAI MHKPOBOJOPOCHEH, NMepedeHs KOTOPBIX mMpeicTasied B Tabmuue.
O6uralone B 3arpa3HeHHON BOJe BHAbI MOPCKHX MHKPOBOAOPOCIEH HCMOMB3YIOT pas-
JIHYHBIE XMMHYECKHE COeIMHEHHA IUTA CBOEr0 POCTA H PA3BHUTHA, TEM CAMBIM

Tab6ruya. Mop p POCIH, 6 PA3BHBATHCH B CPee, 3ATPAIHNEHHON CTOYHBIME
BOAAME
Muxkpososopocnu Bua crouneIx Boa JIuTepaTypHEIi HCTOMHHK
1 2 3
BACILLARIOPHYTA
Achnanthes longipes Ag. XBCB TIMpomknna-Jlaspenko, Andumos, 1954
Actinocyclus Ehr. XBCB Mpowknna-Jlaspenko, Andumos, 1954
Amphora coffeiformis (Ag) Katz. | CB ot e meveen | Balazsi, Wikfors, 2000
coH
Asterionella japonica Castr. Kommynanssie Dunstan, Menzel, 1971
Biddulphia aurita Lyngb. Kommynansueie Taslakian, Hardy, 1976
Chaetoceros spp. Ehr. Kommy HbIE Thomp Ho, 1981
KommyHansnbie; Dunstan, Menzel, 1971
C. compressum Laud. CB ot swipammsanns | Balazsi, Wikfors, 2000
CKOTA H MPOHIBOJACTBA
cou
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npodoaxcenue madnuyst
& 2 3
Cyclotella caspia Grun. XBCB Cennvknna, 1975
Cylindrotheca closterium Ehr. Kommynansssie Dunstan, Menzel, 1971
Gomphonema parvulum Kitz. KommyHanbusie Licursi, Gomez, 2002
Diadesmus confervacea Kiitz. Kommynansssie Licursi, Gomez, 2002
Hyalodiscus scoticus (Kiitz.) Grun. XBECB TNpowknna-Jlaspenxo, Andumos, 1954
Licmophora paradoxa (Lingb.) Ag. XBCB IMpowkuna-Jlasperko, Andumos, 1954
Melosira moniliformis (0. Mill.) Ag. | XBCB I[Npomkuna-J/laspenxo, Andumon, 1954
M il var. bglob: XBCB Mpomknna-J/laspenko, Andumon, 1954
Grun.
Navicula sp. Bory XBCB Onur ..., 1973
N. lanceolata (Ag.) Kiitz. Kommy Taslakian, Hardy, 1976
N. subminuscula Manguin Kommynanshsie Licursi, Gomez, 2002
N. erifuda Lange-Bertalot KommyHanbHeie Licursi, Gomez, 2002
N. gregaria Donkin KoMMyHAEHBIE Licursi, Gomez, 2002
N. eryptocephala Kitz.
N. phyliepta Kitz., N. pargemina | KoMmyHansusie Underwood et al., 1998
G.J.C. Undepwood & M.L.Yallop
Nitzschia sp. Hass. XECB Onerr ..., 1973
N. angularis W. Smith CB ot npowssoactea | Walsh, Alexander, 1980
Gymarn u  conepwa-
LIHE MECTHLHIB
N. cryptocephala Kiitz. KommyHansHsie Licursi, Gomez, 2002
N. frustrulum Kiitz. KoMMmyHaT: Hble Licursi, Gomez, 2002; Underwood et
al, 1998
N. palae (Kiitz.) W. Smith KoMMyHansHele Licursi, Gomez, 2002
N. sigma (Kitz.) W. Smith KoMMyHaTEHEIE Licursi, Gomez, 2002; Underwood, et
al., 1998
N. spatulata Bréb. KoMmyHANEHEIE Taslakian, Hardy, 1976
N. umbonata Ehr, KommynansHsie Licursi, Gomez, 2002
Phacodactylum tricornutum Bothlin® | (RWROITRINME | gyt al, 1994
rep
KomMyHansHbie Craggs ct al.,, 1995, 1997
Pinnularia microstauron (Ehr.) Cleve | KommynansHsie Licursi, Gomez, 2002
P. gibba Ehr, KoMMmyHansHbie Licursi, Gomez, 2002
Plagiogramma vanheurchii Grun, KommyHatsHsie Taslakian, Hardy, 1976
Pleurosigma elongatum W. Smith XBCB Onwrr ..., 1973
P. angulatum (Queck.) W. Smith Kommynanbhbie Underwood et al., 1998
Pseudosolenia calcar-avis (Schultze) | XBCB Ceniukina, 1994
Sund
Sellaphora pupula (Kiitz.) Kommynansusie Licursi, Gomez, 2002
Mereshckowsky
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npodonxcerie maGauys
1 2 3
XBECB Onwit ..., 1973; Kydrapkosa, 1977
Kommynansmsie Dunstan, Menzel, 1971

Skeletonema costatum (Grev.) Cl.

CB ¢ depm no seipa-
MHBaHIIO PRIGE!

Hussenot et al., 1998;
Tompson, Ho, 1981

CB ot npousso-cTea
Gymarn M comepxa-

Walsh, Alexander, 1980

1IHE NECTHIHABL
Synedra tabulata (Ag.) Kitz, XBCB Mpomxnna-Jlaspenko, Angumos, 1954
S. tabulata var parta (Kutz.) Grun.
Tallassionema nitzschioides Grun. XBCB Onwrr ..., 1973
CHLOROPHYTA
Chlamydomonas Ehr. Kommynansssie Soler etal., 1991
CB, conepamme
Chlorella Beijer® THKENBIE METANIE Benemann, 1992; Kaplan et al., 1998;

CB or npoHIBOACTBA
Gymarn u cogepxa-

Walsh, Alexander, 1980

IHE NECTHLHIBE
Kout AELHLE Lau et al., 1997,

C. vulgaris Beijer* Ayala, Vargas, 1987
CB, conepxamme | Pascucci, 1999
TAKEIBIE METAILTR
INpoussoscTBEHHBIE Okay et al., 1994

CB, conepamue
repGuHaB

C. salina Beijer*
CB, conepxkamue | Wong, Chang, 1997; 1990;
L Do et Benemann, 1992
KommynansHbie Soler et al., 1991; Bridgeford et al,
1988; Ayala, Vargas, 1987
Chlorococcum Menegh. CB or npomsoactsa | Walsh, Alexander, 1980
Oymarn W comepika-
LHE NEeCTHLIMIEL
CB or npoussoactsa | Shirai et al., 1998
Dunaliella Teod.* con
CB, conepxamue | Benemann, 1992
THKENBIE METALITBE
XBCB Kyspmunona, 2002a
CB ¢ nuBoRapeHHOro
Platymonas viridis Rouch. 3aBola M OT DPOI3- | p, et al., 1994
BOJCTEA  XMMHYCCKHX
BEWIECTB W3 BOJOPOC-
nei
Scenedesmus Meyen Kommynansusie Soler et al, 1991; Ayala et al., 1985,

1987
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OKOWUaKHue mabiifsl
1 2 3
Tetraselmis Stein* Kommyunansusie McSchan et al., 1974
T. suecica (Kylin) Butcher. XECB Ky3smunosa, 20026
CHRYSOPHYTA
Emiliania huxleyi (Lohmann) Hay et | XBCB Onwit ..., 1973; Ceniukina, 1994
Mohler
Oictyocha speculum var. speculum | XBCB Onwir ..., 1973
(Ehr.) Jorgensen
D. octonarius var. ostonarius (Ehr.) XBECB Onmir ..., 1973

Jorgensen

CB oT BHIpalIHBaHHA

Ysochrysis Par. choTa it npoRSRORCTAL Balazsi, Wikfors, 2000
COH

CYANOPHYTA

Oscillatoria Vauch. * KoMMyHansHBle Taslakian, Hardy, 1976;

Craggs et al., 1997,

XBCB Cenmnukuna, 1981

O. limosa Roth, O. princeps Vauch. KommyHansHsie Underwood et al., 1998

Synechococcus Nag. KommyHansHeie Soler et al., 1991
KommynansHsie Taslakian, Hardy, 1976,

Ayalaetal., 1985, 1987

Spirulina Turp.* CB, conepamue | Benemann, 1992;
TAKENBIE METANLTBE
CB or BEPAMMBIRA | | incoln et al,, 1993

PYRRHOPHYTA

Ceratium fusus (Ehr.) Duj.,, C. furca | XBECB Oneir ..., 1973

(Ehr.) Clap. et Lachm.

C. pulchellum Sehrod. KommyHanbHbie Taslakian, Hardy, 1976

Gymnodinium sp. Stein KommyHanbusie Taslakian, Hardy, 1976
XECB Onmir ..., 1973

Peridinium sp. Ehr, KommyHanbHsie Taslakian, Hardy, 1976

Phormidium Kotz. KOMMyHATEHBIC Taslakian, Hardy, 1976

Prorocentrum sp. Ehr.

CB 0T BEIpanIHBAHHA

CKOT2 H NPOH3BOJCTBA
COH

Balazsi, Wikfors, 2000

P. micans Ehr.

CB oT seipammBanus
CKOTa H MPOH3BOACTBA
cou

Balazsi, Wikfors, 2000

XBCB

Onwrr ..., 1973

P. minimum (Pavillard) Schiller

XB u npombimnen-
Heie CB

Park, 1979

KommyHansHsie Taslakian, Hardy, 1976
XANTHOPHYTA
Meringosphaera mediterranea Loh- XBECB Onwrr ..., 1973
mann
INpumeuwanusn. 3peanouxoit o6 GCTBYIOIIME IHASHT
BPEIAHBIX 0B B ponax; CB - Bozsl, XECB — x03s/icTBeHHO-0BITOBBIE CTOYHBIE
BOZBI.
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cnocobcTeya ee ounmenmo. Ho 3TH ocofeHHOCTH MOPCKHX BOZIOpOCIeit MaIo H3y4eHS.
HsBecTHo, w0 Phaeodactylum tricornutum, Chlorella vulgaris, Ch. salina, npencrasn-
renu poaoe Dunaliella, Oscillatoria, Spirulina MOryT YTHIN3HPOBATH 3HAYHTENLHOE
KONHYECTBO KCEHOOHOTHKOB (cM. Tabmmiry).

B Bone, 3arpassenHo# CB, NpOMCXOAMT WHTEHCHBHOE PA3BHTHE JHMATOMOBBIX
ponopocneit. JlaHes# GakT MOXKHO 0GBACHHTL TeM, uTo Bacillariophyta — BecbMa MHO-
TOYHC/IEHHBIN, 3aBACHMBIH OT GHONeHHBIX JIEMEHTOB OTAeN Boaopocneii (TlnaHkToH ...,
1993). Tax, npu unkyGauuu Phaeodactylum tricornutum B Tedenwe 14 aueii B npynax ¢
nobaBneHHEM CTOYHBIX BOJ colepXanue a3oTa cHipkaerca Ha 80% (Craggs et al., 1995).
B 3KcnepAMEHTANBHBIX YCIOBAAX NpH passenennH CB mopckoit Bonoii B cooTHOmMEHNN
1:1 P. tricornutum w Oscillatoria yrumsuposani a3’ot u Gocdop 10 HeHAUMTENLHON
penuynnbl (Craggs et al., 1997). Chlorella vulgaris 3a 2-3 1HA, COXpaHAsA BBICOKYIO Me-
TabonHueckylo aKTHBHOCTB, YMEHBINANA cONepikaHne ajoTa Ha 95%, a docdopa Ha 99%
(Lau, 1997). Chlorella salina chmxana NHy na 89-100%, NO; na 35-66%, a PO, na
100% (Wong, Chang, 1990).

Bmecte ¢ Tem, CB pas/ifyHOro NPOMCXOKIEHHA MOTYT GbITh TOKCHUHBIMH JUIS
MOpPCKHX MHKPOBOJIOpOC/IeH, eC/IH B HX COCTaB BXOJAT He()TenmpoOMyKThbl, MECTHIIMIbI,
ToKenbie MeTamnbl. HecmoTps Ha 3To, mpoGnema HeraTHBHOrO NeHCTBHA KOMIUIEKCA
SNOBHTBIX COCTARIAIOMMX CTOYHBIX BOA M CNEUH(PHIHOCTH AEHCTBUA CTOKOB HA pasiu-
4HBle BHIBI BOmoOpocnieli B MHPOBOIi NHTepaType NMpakTHYECKH He ocBemeHa. Tak, Xo-
3alicTBeHHO-0biTOBBIE cTO4YHBIE BOJBI (XBCB) okazanuch ryGHTENBHBIME B KOHIEHTpA-
wan 16,66 mn/n ans Dunaliella viridis, B 10 Bpema kak Tetraselmis viridis n
Stichococcus bacilaris xopomo pasBHBaTHCH B MOpcKoil Boge ¢ nobasnennem XBCB
ykasaHHO#H konuewTpauns (Kysemunosa, 2002a). Ilpn konuentpauuu XBCB 500 ma/n
Mopckue MukpoBonopocnu Tetraselmis viridis n T. suecica Gbl1n HenmoaBWXHBL Ha 12-¢
CYTKH OMNbITA, HO MPH 3TOM NPOJIO/DKATH HHTeHCHBHO AenuThes (Kyssmunosa, 20026).
HabupatensHyio TokcnaHocTh CB noaTeepiaaeT U TOT (akT, YTO HA YUacTKax MX Bbl-
mycka, B 3BTPOQHPOBAHHBIX 30HAX KONHYECTBO BHIOB MHKPOBOIOpOC/EH 3HAYHTENBHO
HIOKE, YeM B YCIIOBHO YHCTBIX paifoHax, 3aTO YHCIEHHOCTb OTHAENBHBIX BHIOB BHIMIE,
4yeM B Hezarpa3HeHHbIX MecTax (Cenmukuna, 1994). DT0 MOXKHO HCMOJIBL3IOBATH NPH
OLIeHKe 3arpA3HEHHOCTH MOPCKHX aKBaTOPHH, a BHIbI, YHCIIEHHOCTh KOTOPBIX BhILIE B
3IKOJIOrHYECKH HeGNaronoMy4HsIX paHoHaxX, ABIAIOTCA HHAWKATOPAMH 3arpA3HEHHOCTH
mopa CB. Yka3aHHbIe BHIIE BHIbI MHKPOBOAOPOCHEH MOTYT CITYKHTE TECT-O0BEKTaMH
B 3KOTOKCHKONIOTHYECKHX HCCNIEIOBAHHAX JUIA OLECHKH TOKCHYHOCTH cTOuHBIX Bon (Ky-
3bMHHOBa, 2002a, 6; MeTommueckue ..., 1982).

B uacrosuee Bpems paspabarsiaiorcs cnocoOsl ouncTkn CB 3a cuer ycBoe-
HUA MUHEPanbHBIX (GOpM GHOrEeHHBIX TOB MHMKpPOBO/OP OnHako o4HCT-
HBIE COOPYXEHHA C MOPCKMM (PHTOMIAHKTOHOM TPeOYIOT 3HAYHTENbHBIX KalHTATOBRI0-
JKeHHil, a CHHTe3HpoBaHHaA GHoMacca BOJOpOCTEH He BCEraa MOMKET HafTH npHMeHe-
HHE H, KPOME TOr0, MOXeT ABJNATHLCA JOMOMHHTENLHBIM 3arpasHenueM (Mapkosues u
ap., 1987). B ceasu ¢ atuM A o4ucTkH CB MOryT OBITh HCTIONB30BaHBI MAKPOQHTSI,
obnagaiomue GoMbIION aKKyMYyTHpYIOLIeH COCOGHOCTBIO.
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BinsinHe CTOMHBLIX BOJ HA MOPCKHE MAKPODUTEI

Panee ormeueno (Boponuxun, 1908), uto BGnu3n roponoB B Mopckoif cpene
npeoGnanaloT 3eNeHbie MAKpO(HTI, MACCOBOE Pa3BHTHE KOTOPBIX YKa3biBAeT Ha IBTPO-
¢ukaumio aksaTopuii (Bepesenko, 1991a). HHaukaTopamu 3arpa3sHeHHA MOPCKOIi cpe bl
npuHato cuwrate Ulva lactuca Linn., Enteromorpha i inalis Linn., Callitk i
corymbosum (Sm.) Lyngb. (Mopo3opa-Boaauunukas, 1930; Kanyruna u ap., 1965). B
CBA3M C NOCTYIUIEHHEM B BOJTy OPraHHYECKHX BellecTB HabmonaeTca Takike yBelHieHHe
Ounomaccsl mMcTosupsl (Mopososa-Bonsuuukas, 1930; Bepesenko, 19916, Banxosa u
ap., 1991). B sarpasHeHHbIX akpaTopuax noMuBHpYwT Cladophora albida (Hudson)
Kiitz,, C. rupestris (Linn.) Kitz.,, C. utriculosa Kiitz., C. patentiramea (Mont) Kiitz., C.
prolifera (Roth) Kitz., C. vagabunda (Linn.) Hoek u Ceramium rubrum (Huds.) Ag.,
Bangia fuscopurpurea (Dill.) Lingb., Porphyra leucosticta Thur. (Mopo3osa-
Bonsumnukas, 1930; Koctenko, 1990; Argyrou et al., 1999), Furcellaria Lamour., Spha-
celaria Lyngb. (Algal ..., 1975), B To BpeMs Kak GHOMAcCa TAKHX ONUrOCANpOGHBLIX BH-
nos, Kak Laurencia Lamour., Polysiphonia Grev. cumxaetcs (Mopo3osa-Boasnunukas,
1930; Koctenko, 1990), a creHononnsie Buasl — Chondrus Stackh., Ptilota Ag., Cymo-
docea nodosa Pignatti, Posidonia oceanica Linn. ucuesator (Argyrou et al., 1999; I'yca-
posa, Mpanosa, 2002). Ha 3pTpodupoBaHHBIX Y4aCTKaX aKBATOPHIl pa3BMBAIOTCH TaKKe
Zostera marina Linn., Z. noltii Hornemann, Gracilaria gracilis (Stackh.) Steen., G. dura
Ag., G. bursa-pastoris (Gmelin) Silva (De Casablanca et al., 2003). Vcranornerno (Mo-
poszosa-Boasuuukas, 1930), uto no mepe npubIMKEHHA K KAHAIM3AUMOHHBIM CTOKAaM B
Hosopoccuiickoit n Kepuerckoit 6yxTax cHauana ucyesaeT LMCTO3Mpa, 3aTeM 30cTepa,
fanee - mpencTaBHTENH Knagodopa W LTHHHOCTeGENbHEIE dHTepomopda M, HaKoHell,
HCHYE3aEeT YibBa.

Ipu Bo3neiiceun CB Ha makpoduTsi 0beanseTca BUAOBOI cocTas anbrodio-
pbl, Gypble BOIOPOCITH BHITECHAIOTCA 3EMIEHBIMH H KPACHBIMH BOJOPOCIAIMH MOJACANPO-
OHo#i rpynmel, cHwkaerca obwan Guomacca makpoduTos (Bepesenko, 19916). Maccus-
Hblii AHTPOMOreHHBIH NPecCHHT Ha coobliecTBa MAKpO(HTOB MOXKET MPHBECTH H K ApY-
MM HeraTHBHBIM MOCIEACTBHAM: CHIKeHHIO OHOpa3sHOOOpasHs, CMeHe KOPEHHBIX MHO-
FOJIETHHX (PHTOLEHO30B KOPOTKOKHBYIUHMH, YNPOUIEHHIO CTPYKTYPbI H CHIKEHHIO
cTabHIBHOCTH JOHHBIX (hHTOLEHO30B. B menoM, yBenHueHHe coJiepKaHHA OpraHHYec-
KHX BElIeCTB B BOJIe B pe3y/ibTate cOpoca CTOMHBIX BOJ HE CTOJBKO BIIHAET HA OTHAE/b-
Hble TAKCOHBI, CKO/IBKO Ha HX coobumecTsa. Tak, Hanpamep, B YepHoM Mope B pe3yibTa-
Te Ype3MEPHBIX MOCTOSHHBIX 3arps3Henwif 3a 15-20 net 3anackl UMCTOIMPBI H 30CTEPHI
YMeHBIIMIHCE B 2 pa3a, a GHomacca M TUTolIajs, 3aHHMaeMas 3e/ICHBIMH BOJIOPOCIAMA
(yneBoii, anTepomophoi, Knanopopoi), XapakTepHeIMH Ui IBTPOPHPOBAHHOMN cpetbi
BH/IAMH, YBETHYHIHCH B NecATKH pa3 (KamyruHa-I'ytauk, 1994). B 50-e roast B YepHom
MOpe CYIIECTBOBANIO KpyMHeHiee B MHpe CKOIUIEHHE KpacHoi arapoHocHoli Bogopocin
dunodopsr miomansio 11 Teic. KM%, ¢ obmed Guomaccoit 7-10 mna 1. B 90-e romm
nomans GHOlEH03a cocTaBssna okono 500 kM’, a Guomacca He npepsimana 300-500
ThiC. T. B ceBepo-3amamHoii wacTH UepHoro Mops MPaKTHYECKH HCYe3Na LMCTO3Hpa
(3aiines u ap., 1996). Y UMCTO3MpHLI B YCIOBHAX 3BTPOQHPOBAHHA KPOME CHHEKEHHS YH-
CNIEHHOCTH ¥ OHOMACCH! MOMYJIALMH NPOHCXOANT BhiTeCHEHHE 0coleil cTapuux Bo3pac-
TOB W yBenHueHHe mionaoutocTu (IMapuesckuit u ap., 1983; Tlapuesckuit, u op., 1985;
Kocrenxo, 1990). Takum o6pa3zom, HHCTO3HWpa CnocobHA BBIHOCHTH AHTPOMOrEHHYHO
Harpysky a0 ompenenenHoro mpenena (Koctewnko, 1990), npudem yruetexne nomyss-
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LMK STHX BONOpOC/el, MPOHCXOIHT Kak 3a CHeT MpoLecCOB 3BTPO(HPOBAHHA, TaK M
BCJIE/ICTBHE MMPHCYTCTBHA B CTOKAX Tskensix Metawnos ([Tapuesckuii u ap., 1985).

B cBA3H ¢ nocTymwieHHeM B MOpe KaHamusanHonHo-GuitoBeix CB B HoBopoc-
cuiickoif GyXTe MPOHCXOMMNO YXyMmIeHHe YcnoBHH ob6uTanus ¢uroGenToca. Bimecn
KCeHOOHOTHKOB 3a/IepiKHBAIOT OCHOBHYIO YacTh CBETOBLIX Jyuel, 9To 3aMe[iAeT mpo-
uecc OTOCHHTE3a, a NMPH OCAKACHHH YACTHIL HA JIHO — NPENATCTBYET NPOPACTAHHIO
crop (Bepesenxo u ap., 1991a). Ipn ycunuBmMXCA nporeccax BTPOQHKALMH B 3CTya-
pHH (MOTOK a30Ta yBeNMHYWICA B 2 pa3a) OTMEYEHO COKpallleHHe apeaja pacnpocTpaHe-
uus 30ctepbl Zostera marina (Bowen, Valiela, 2001). TIpn Bo3aelcTBHH CTOKOB puiGHOM
TPOMBILUIEHHOCTH, pas( {bIX B COOT M ot 1:1 go 1:5, na npopoctku En-
teromorpha intenstinalis Ha 2-6 CyTKH TPOHCXO/IMJIO CKaTHe M MocTemeHHoe obeciBe-
9HBAHHE XJIOpomUacTa, pa3byxanne o6onovKH W NpekpameHne NeneHHs kietok. Yepes
JIBE HEJIENH ITO MpHBENo K rubenn Bonopocin (Bepesenko u ap., 19916). Ipn Takux xe
pa3baenennax CB, mpomeQmmX 0YHCTKY, OTMEYEHO 3aMelJIEHHOE JeNieHHe KIEeTOK W
rubent OTAENbHBIX IK3EMILIAPOB Yike HA MHOIOKJIETOYHOH cTaaun opranu3MoB. Tem ne
MeHee, CpellHAA [UTHHA M NPHPOCT HHUTell B nepBoM ciyyae b1 B 2 paia BhIlIE, YeM BO
sTopom (Bepesenko u ap., 19916).

¥ Ulva L., Callithamnion Lyngb. naGmonaercs HH3KOe COepKaHHe OpraHuye-
CKHX COeJIHHEHHH, MoCTynalomHux co cTokamu, GHomMacca (He TOJLKO YHCIEHHOCTB, HO H
paiMepsl) MakpodHTOB npH 3TOM yBenuunBaetca (Mopo3zopa-Bonanuukas, 1973; Ha-
MecThbeBa, ¥ 1ap., 1997). Tak, HanpuMep, H3BECTHO, YUTO 3@ KOPOTKHi cpok 1 Kr MOpCKOro
canara nornomaet 1o 20 Mr docopa, T. e. MAKCHMaNbHOE coneprkanne dochopa B 1 M
mopcko# Boasl (TTonukapnos, 1960a). Konctanta ckopocTH BhiBeneHus docpopa yib-
BO# NMPAaKTHYECKH He 3aBHCHMT OT €ro COMEpPKaHHA B cpee, uTo, Ge3yClOBHO, CBUAETEb-
CTByeT O BbicOKO#H amanTaumoHHO# cnocoGHocTH Bomopocnu (Tepemenko, Eropos,
1983). Jlamunapus yTWTH3HpYyeT moGble (OpPMBI HEOPraHHYeckoro asoTa, OTAaBas
MnpeAnoYTeHHe aMMOHMHHOMY, KOTOpbIif B OCHOBHOM CO/IEPAKMTCA B CTOHYHBIX BOJAX.
HauGonbero pa3suTHA OHAa JOCTHTaeT MPH CONEPKaHHH a30Ta B MOPCKoH Bone
100 r/m’ u, Takum 00pa3oM, MOXKeT HHTEHCHBHO PAacTH H Pa3BHBAThCA BOH3H BHITYCKOB
crounbix BOA (Mapkosues, KpynHosa, 1987). B soue pansuua CB r. Anans! putoueHos
6s11 npencrasnen ponamu Ectocarpus Lyngb., Sphacelaria Lyngb., Polysiphonia Grev.,
Ceramium Wigg. n Enteromorpha Link, KoTopbie mornomainTt GoibiIoe KOMHYECTBO
pa3NMYHBIX XHMHYECKHX BELIECTB H3 MOPCKOH BOJbI H GKTHBHO YYacTBYIOT B OYMCTKe
npuGpexHeix Box (bnuxosa u ap., 1991).

IMoMuMO CNOCOBHOCTH HEKOTOPBIX MAKPOGHMTOB K YTHIH3ALMH GHOrEHHBIX Be-
IIECTB H HAKOIUIEHHIO paiHOaKTHBHLIX 3neMenToB ([Tonukapnos, Akamcus, 1960; ITo-
nukapnos, 19606; Peinanna, 1976; Ceetamesa, [Tonosmues, 1988), BoAoOpoCH aKKyMy-
THpYIOT Tkensle MeTannsl (Kankos u ap., 1987). B wactHocTH, B 06pasiiax 4epHOMOp-
ckoit Cystoseira crinita (Desf.) Duby, nomseprasmeiica xponmyeckoMy Bo3aeHcTBiio
cTouHBIX BOA, GbUTH 06HApyxeHbl Mn, Ni, Cu, Co, Zn u Pb (Jlazopenko u ap., 1983;
Mapuesckuii 1 ap., 1983), npuuem BOMM3H Mecta cGpoca CB konuentpaumsa Zn u Pb B
thuromacce Gbina B 5-8 pas Beime, wem B yHucToi 30He (JTapueBckmit u ap., 1985). 3ua-
YHTENbHOE KONWYeCTBO XJIOPOPraHMYecKHX NecTHUnNoB, npeuMymectserHo JUIT, o6-
HAPYKEHO M B 4epHOMOpPCKON KkpacHol Bojopocnu Phillophora nervosa (D.C.) Grev.,
4TO CBA3AHO C TNIOBE HHBIM 3arpA paiiona ee npouspactanus (I"onoBuH, H Ap.,
1995). Cneunduka nuTaHus U cnocoGHOCTE HEKOTOPBIX MakpoQHTOR cOpOHpOBATH Hy-
JKepOJHbIE BELIeCTBa, nonajaioue B MHpOBOH OKeaH B pe3y/ibTaTe XPOHHYECKHX H
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aBapHiHBIX COPOCOB CTOMHBIX BOJI, MO3BOJNAIOT HCIOAB30BATE HX B CHCTemax GHOMOrH-
yeckoli OYMCTKH. Tak, M3BECTHO, YTO B KauecTBe GHOGWILTPA OTXONOB, MOCTYNAIOUIMX
OT BeIpalHBaHHA peibbl Sparus aurata, npumensmiotr Ulva rigida Ag. (Jimenez et al.,
1996). CTOKH OT BHIpAIIMBAHMA KPEBETOK MOTYT CIYKHTh MHUTaTeNnbHOH cpemoft ans
Gracilaria fisheri Xia & Abbott (Kanit, 1996), xots nMerorcs ceefenus, uro Gracilaria
Joliifera Forsk. u Neogardhiella baileyi 06nanaior He3Ha4HTENLHON CIOCOGHOCTBIO YTH-
JIH3HPOBaTh COEJHHEHHMA a30Ta, OCHOBHOro GHOreHHOro snemeHTa cToKoB. HMeroTcs
Takxke nporusononoxusie ceenenus (Chow et al., 2001): Gracilaria chilensis Strein
ABASETCA BHICOKOI(PPEKTHBHEIM GHOGHILTPOM (BO BCE CE30HBI rO/Ia) CTOYHBIX Boj, 6o-
rateiX ocdaramu, HATPHTHLIM, HHTPATHBIM M aMMOHMITHEIMH (opMamMK aloTa, mocTy-
NAalOMKMH 0T BhIpalHBAHHA NepyaHckoi [sacia conteptionis, yetpuu Crassostrea gigas
M MOpckMX exell Loxechinus albus. Bonee Toro, nocjie cofiepaHus 3ToH BOIOPOCH B
CTOKaX OT BhIPALIHBAHHA JIOCOCEBLIX Phib €€ MOXHO HCIIONB30BaTh B MPOH3BOJICTBE ara-
pa (Martinez et al., 1996). BoamoxHoe ncnions3opanne Cystoseira crinita s 0e3BTpo-
¢upoBaHHA MpHOPEKHBIX BOJ TAKKE ABIAETCA NEPCMNEKTHBHBIM HAMPABIEHHEM HCCIe-
nosanui (3aBasiko, 1983).

BriBOABI

AHanH3 NPHBEJICHHBIX BBIIIE IMTEPATYPHBIX JAaHHBIX MO3BONAET CAENATh TAKHE
BBIBOBI: ;

- TOKCHYHOCTb CTOMHBIX BOJI JUIA MOPCKHX BONOpOCHel onpenenserca HX XH-
MHYECKHM COCTABOM;

- Gurarogaps MCMOMB30BaHHIO GHONEHHBIX KOMMOHEHTOB CTOKOB B KAY€CTBE IMH-
TAaTeNbHBIX BELIECTB H CNOCOGHOCTH aKKyMYTHPOBaTh HEKOTOPble KCeHOOMOTHKH MOpC-
KHE BOAOPOCIH aKTHBHO YYacTBYIOT B Mpoueccax OMONOTHYECKOH OYMCTKA MOpPCKOM
BOJIbI OT MOJUTKOTAHTOB,

= METObl CAHHTAPHO-GHOOrHYECKOro aHaIH3a MOPCKHX BOJI, OCHOBAHHBIC Ha
BBIAB/ICHAM BHIOB MHKPO- H MAKPOBOZOpOCHeli - HHIMKATOPOB YHCTHIX H 3arpA3HEHHBIX
paiioHOB, MOTYT GbITh HCIIOJIE3OBAHKI B CHCTEMAX GHONOrHYECKOTO MOHHTOPHHIa;

- MHOTOYHC/ICHHbIE JIHTEPATYPHBIC CBENECHHA, KacalolHecH BOMPOCOB 3arpss-
HeHHA MHpOBOro OKeaHa CTOYHBIMH BOJAMH, CBHAETENLCTBYIOT O INOGaNBHOCTH H aK-
TYansHOCTH 310# npoGiembl. HayuHBIX TaHHBIX O BO3AEHCTBHH CTOYHBIX BOJ HA MOP-
cKyl0 GHOTY 3HaYHTENbHO MEHBbILE, 9eM Ha MPECHOBOMHYIO, HO B MHPOBOH JHTEpaType
JIOCTATOYHO [OJIHO OCBEIIeHbl TeMbl MOCTYIUIeHHA M Tpanchopmamuu CB, umeroTcs
cBefieHns 06 aBapHiHBIX H XPOHHYECKHX COPOCAX CTOYHBIX BO.

Ha Haw B3r/iAd, aKTyalbHBIMH ABJAIOTCA HCCNENOBAHMA, KACAIOIHECA MYJb-
TH(AKTOPHOTO BIMAHMA CTOYHBIX BOJ (0COGEHHO NMPOH3BOJICTBEHHBIX) HA MOPCKHE MaK-
poduTsl. HelocTaTouHO M3y9eHo NpHMEeHEHHEe MOPCKHX MHKDO- H MakpoBoIopocieil B
IKOTOKCHKOJIOTHYECKHX HCC/ICIOBAHHAX BIMAHHA ONACHOCTH CTOKOB, a Takke B GHoTec-
THPOBAHWH CTOYHBIX BOJ PAsIHIHOTO MPOMCXOMkAeHHA, B NpHKIagHOM acnekTe npume-
HEHHE MaKpo(MTOB B CHCTEMaX OYMCTKH MOPCKOH BOJbI M3Y4eHO HENOCTATOYHO, He-
CMOTPA Ha TO, 4TO ankroduopa ABNAETCA OCHOBHBIM 3BEHOM 3KOCHCTEMbI, MO3BOJIAIO-
IHM CHU3HMTE AHTPOTIOTEHHYIO Harpys3ky. MMeloTcs naHmsie o crnocoGHOCTH Makpodu-
TOB YTHIM3UPOBATE PA3IMYHbIE XHMHYECKHE COCIHHEHMS,
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