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BJIMSTHUE U3MEHUYMBOCTH YCJOBHUI MOPCKOM CPE/IbI
HA JUHAMUKY ONIJTIOPOPHOI'O 110JI51 3BEPHOBA

PaccmarpuBaeTcst yHUKaJIbHOE CKOTUICHHE KPaCHOM arapoHOCHOI BOOpociu poaa (ui-
nocopa (Phyllophora), Tak HazpiBaeMoe «hrmtodopHoe mone 3epHOBa» PACIOIMKEHHOE
B ceBepo-3amagHoil gactu YepHoro mops. B mepuon GypHOTO pa3BUTHSA IBTPOPHPOBAHUSL
(1970-1990 rr.) U, KaK cleACTBHE, MPUIOHHON TUTIOKCHUH, IPOU30IILTA AETPAIAINS TTOJISI, ITO
BBIPA3MIIOCH B COKPAIICHNH OMOMAcCHI M apeaja ee pacupoctpanenus. K npyrum ¢gaxropam
HETaTHUBHOTO BO3JCHCTBHSA OTHOCATCS MOHIKCHHE NPO3PAYHOCTH BOJ, 3aWJICHHE TOHHBIX
0CaJIKOB, HEpaIIMOHAIbHAS JOOBIYa BOZOPOCIN B BO3MOKHO, TEXHOTEHHOE BIUSHHE YCTaHO-
BOK T10 T0OBIYE YIIIEBOJOPOIHOTO CHIPhs, PACHIONIOKEHHBIX HA CMEKHOM aKBaTOPUH.

B mocnexnne 10-15 met mpoucxoauT BoccTaHOBIEHHE (GHUIITO(GOPHOTO MO, YTO 00y-
CJIOBJICHO CJIETYIOITUMH IPUYINHAMH: COKPAIICHHEM CTOKA OMOTEHHBIX BEIECTB U3 PEK, yBe-
JMYEHNEM TIPO3PAdyHOCTH BOJ B PE3yJbTaTe COKPALICHNS B3BEIICHHBIX BEIIECTB OpraHUYe-
CKOTO M MUHEPAJIBHOTO MPOUCXOKICHISI B BOJIE U MMPEKPAIICHUS JOHHOTO TpaneHus. OneHka
YPOBHSI HAKOIUICHUS B GIILTO(POpE MPUOPUTETHBIX 3arPS3HAIONINX BEIIECTB MTOKa3ala, 9To B
cpaBHeHNH ¢ TaHHBIME 2000T. KOHIIEHTPAIIMHA TOKCHYECKUX METAJUIOB YMEHBIIHIINCH BABOE.
OO61Iee KOTUYIECTBO BUIOB BOAOpOciel MakpoduTrobeHToCca pailoHa MCCIIeOBaHMA 3a T10-
CIIEZTHHE TOMBI BO3POCTO B 2—3 pasa, YTO CBUACTEIBLCTBYET 00 YIyUIICHUH 3KOJIOTHIECKOTO
COCTOSTHUS «TI0JIST 36PHOBAY.

VYpoBeHb 3arps3HEHUST MOPCKUX JIOHHBIX OTIOKEHHWH B paiione (uiiodopHOro moms
3epHOBa B IEJIOM COOTBETCTBYET KOJOTMYECKHM HOPMATHBAM KaueCTBA MOPCKOHM Cpeabl
(MHTETpaAJIBHBIN KJIacC KadecTBa 2 — «xopollee kadecTBo»). OmHako, B paboTe BBISIBICHO
OTIpeNIeNIEHHOE BIHMSHHE 3arPA3HSIONINX BEUIECTB CO CTOPOHBI YCTAHOBOK I10 JOOBIYE yIIIe-
BOJIOPOTHOTO CHIPBS.

Jlna onpeneneHus HATUYXS W BOSMOXKHOTO BIUSHHSA IPUAOHHON TMITOKCHH HAa OTHOCH-
TEIBHOM TITyOOKOBOIEE CEBEPO-3aMagHOro meiab(a YepHOTo MOps CleLyeT BBITIONIHUTD MPS-
MBI€ SKCIICTUIIMOHHBIC HAOIIONEHNUS B JIETHE-OCEHHHUH TTEPHOI, T.€. B HanOoJIee BepOSTHBII
MePUOJ] ITMPOKOMACIITAOHOTO COKPAIIEHHUS PACTBOPEHHOTO KHCIOPO/Ia B MPUIOHHOM CIIO€.

KuroueBsble cioBa: UepHoe mope, mensd, aHO, Gpumiodopa, aerpamaius, aHamus, M0-
JIFOTAHTBI, 3arpsI3HEHHsI, COCTOSIHHE, TMHAMHKA.
Beenenue

B ceBepo-3amaanoii yacti YepHOTo MOPs pacionokeHO YHHKAIbHOE CKOTUICHHE
KpacHOM arapoHOCHOM Bojiopociiv poja pumtodopa (Phyllophora), Tak Ha3biBaeMoe

40 © bepmunckuit H.A., Jensra FO.M., Matsees A.B.,
ITonmyct O.C., Moo 0. U, Tpetbsaxk W.I1., 2014



ISSN 2303-9914 Bicuuk OHY. Cep.: I'eorpadiuni Ta reonoriuni Hayku. 2014. T. 19, Bum. 2

«punnodopuoe mone 3epHoBay. Ouutopopa BecbMa LEHHBIH TPOAYKT, KOTOPbIH
IIPUMEHSIETCS] B MMIIEBOH M MEIMIMHCKON IpombllnuieHHOCTH. [lonoOHOro cocpe-
noToueHus GUILTOQOPH JAaHHOTO BHJA, KaK Ha CEBEPO-3alaJHOM YEPHOMOPCKOM
menbde, HeT Hurae B mupe. [lomumo 3toro, «mone 3epHOBa» — 3TO MECTO 00u-
TaHUsI MHOTUX BUJIOB THJIPOOHOHTOB. 3/1eCch oTMeueHO Oosiee 47 BUIOB poid u 118
BUJIOB 0€CIIO3BOHOUHBIX.

B cpeanne 70-x romoB XX crojerus Ha melb(e HAJaJCs MPOLECC MIMPOKO-
MacmTaOHOrO 3BTPO(PUPOBAHMS BOJ, YTO OOYCIOBHJIO POCT NEPBUYHON MPOAYK-
uuK GUTOIIaHKTOHA. B pesynbrate OypHOTO pa3BuTHS OMOMacchl TNIAHKTOHA MPO-
M30IIJI0 YMEHbBIIIEHHE TPO3PaYHOCTH BOA IIenb(POoBOil obmactu Mops [6]. 3a cuer
9KpaHupyomero 3gdexra OpraHuueckoro B3BEUICHHOTO BEUIECTBA B CTOJIOE BOJBI
yMeHbIIWICS 3(GEKT IPOHUKAIOIIEH COTHEUHON pafnalyy, 9YTo IPUBEIIO K OTPaHu-
4yeHu1o poTocuHTe3a. B uTore nponsomnuia cuibHas OTEPsl KUCIOPOAa B BoAE. DTH
SIBJICHMS] HETaTUBHO OTPa3WIMCh Ha OnoreHo3e (o opsl U IPUBEIIH K 3HAYUTEIIb-
HOU Jerpaialiy U COKpPAIEHUIO apeaia ee pacupocTpaHeHus. K monomHuTesHbIM
(baxTOpaM HEraTUBHOI'O BO3ACHCTBUS B KOHIE XX CTOJNETHS CIEAYyEeT OTHECTHU Pery-
JISIPHOE pa3BUTHE MPHUIOHHON THIIOKCHU U aHOKCUH, TIPUBOASIINE K THOETH OeHTOCa
Ha 4YepHOMOPCKOM Ienb(de B TeruTsiid mepruoa roga [2-5, 18, 19, 21], nuateHcHBHOE
JnoHHOe TpanieHue 70 70-x romoB XX B. U, BO3MOKHO, TEXHOT€HHYIO Harpy3Ky u3-
3a 100BIYM YITIEBOJOPOAHOIO CHIPbsl HA CMEXHOM akBaropuu. B HacTosmiee Bpems
aKmyanbHoU SBJSETCS OLEHKa COBPEMEHHOTO COCTOSHUS U BO3MO)KHOCTh BOCCTa-
HOBJIEHUST GMILTO(GOPHOTO TTOIS.

Crnenyer OTMETHTh, YTO JIOTIOJIHWTENIbHAS Harpy3ka Ha 3kocucTeMy YepHo-
ro MOps B BHJE M30BITOYHOIO MOCTYIUIEHUS] OMOTCHHBIX BELIECTB C PEYHBIM CTO-
KOM 3HAYUTEJIbHO COKpaTuiach. 3amlpelieHo JoHHoe TpajeHue. [IpuHsTs qpyrue
IpUpOLOOXpaHHble Mepbl. OnHAaKO, KpyHMHOMACIITAaOHbIE 3aMOPbI JOHHOH (IopsI
1 (ayHbl TPOAOIDKAIOTCS, KaK MOKA3bIBAIOT PE3YJIbTaThl MOHUTOPHHTA CMEKHBIX C
¢ummodopupM ToNIeM akBaTtopuil [1]. 3aMOpBI CBA3aHBI ¢ aKKyMYJSIMEeH 3HAYH-
TCJIBHOT'O KOJIHNYECTBA 6I/IOI‘GHHI)IX BCIICCTB B AOHHBIX OCaaKaxX menb(ba, KOTOPBIC
IIPOJOJIKAIOT IIPOBOLUPOBATH Pa3BUTHE NPUAOHHOM rumnokcuu. Ilo 3Tol npuunHe
YKpauHCKUM Hay4YHBIM [IEHTPOM 3Kojioruu Mopst ¢ 30 mast o 7 uronst 2012 r. Obutn
BBINOJIHEHbI KOMIUIEKCHBIC HCCIeNoBaHMs (umtoopHOro Mo © yenvio Ompel-
CJICHUSI M OLCHKHU €ro COCTOSHMA. OObexmom SBUICS CeBepo-3amaJHbli Ienbd
UYepHoro mopsi, a npeomemom — aHAIU3 COBPEMEHHOI'O COCTOSIHUS M3y4aeMOro
00bekTa. K OCHOBHBIM 3a/1a4aM MPOBEJCHHBIX MCCIICIOBAHUN OTHOCHIIUCH: OI[CHKA
COBPEMEHHBIX TPAHHUL] U COCTOSIHUSA (HMILITOGOPHI, OLIEHKA TUAPOJIOTHUECKUX U TH-
APOXUMUYCCKUX yCJIOBI/II\/'I " CTCIICHU 3arpsA3HEHHOCTH KOMIIOHCHTOB 3KOCHUCTCMbI
TOKCHYHBIMH BELICCTBAMH.

VYixe 6omee 100 met «mosne 3epHOBa» MPEACTABISET COOOW IENb HCCICAOBaA-
HUSI MHOTHX YYEHBIX KaK YHHUKAJbHOE SIBJICHUE, HEOOBIUHYIO aCCOLMALIUIO KUBBIX
OpPTraHM3MOB, CAMHCTBEHHOE B CBOEM pOJIE COUYETAHUE OKPYKAIOIIUX (HUIUKO-
reorpa)nuecKux ycjaoBuil, HaeKHbIN HHIAMKATOP COCTOSHUS BOAHOM Macchl U MOp-
CKOTO JHAa. DTO OOBEKT, KOTOPBIN SBJISCTCS OAHUM M3 0€30rOBOPOYHBIX IS MOJI-
TBEPKICHHS 3aKOHA reorpapuyecKoi J0KaIbHOCTH U 3aKOHA COOTBETCTBUSL.
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MaTepI/la.Tl]:I " ME€TOAbI I/ICC.]'IE}_IOBaHI/lﬁ

Pacrionoxxenne craHIUil HAIIMX WCCIENOBAHMIA MPUILIOCH HA IIEHTP «IIOJISD»
(puc. 1). AHanu3 ypoBHS 3arpsi3HEHUS] MOPCKOM Cpellbl BBITIONHSIICS B CPAaBHCHHUH
C I[eflCTB}HOH.[HMH HOpMaMH IpEACIbHO AJOITYCTUMBIX KOHHCHTpaHHﬁ, MMPUHATBHIX HA
VYkpaune [13, 16], B Poccun [12] u B cTpanax EBpocoroza [22].
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Puc. 1. Cxema pacnonodceruii cmanyuii 8 patione «@uanogopHoeo noas» u mecma 0oowviuu
Yeneeo0opooH02o cuipbs Ha wervpe Yeproeo mops.

B mpouecce nccnenoBanus onpeaesiiuch CTAHAAPTHBIC THAPOXUMHUUECKUE Xa-
PAKTEPUCTUKU U 3arpsi3HSIOLIME BEUIECTBA: COJICHOCTh — JJIEKTPOMETPUUYECKUM
METOJ/IOM; PaCTBOPEHHBIN KHUCIOPOJ — MeTojoM TuTpoBanus (Bunknepa); pH —
IMEKTPOXUMHUYECKUM METOJIOM; B3BEIICHHOE BEIIECTBO — TPABUMETPUUCCKUM Me-
TOJZIOM Ha yCTAaHOBKE YAbTpaduiIbTpalyi ¢ siaepabiMu Gruisrpamu 0,45 mxm. Cpenu
OMOTEHHBIX BEIIECTB BBISBIISUINCH: a30T HUTPUTHBIA, aMMOHHWHBIN, OOIINN; Tak-
ke KpeMHHU; ¢ochop MUHEPaTbHBINA, 00U — (HOTOKOIOPUMETPUIECKAM METO-
JIOM; 3arpsi3HSIONINE BellecTBa — TOKCUYHbIe Metaiutbl: Al, As, Cd, Co, Cr, Cu,
Fe, Mn, Ni, Hg Pb, Zn — MeTo[IOM HEIIAMCHHON aTOMHO-aJCOPOIIMOHHON CIIeK-
tpooTomerpuu. MDeHobl (CyMMa) BBISBISIIUCH METOJOM CIHEKTPO(POTOMETPHH,
HEPTENPOLYKThI (CyMMa) — METOJ0M HH(PPAKPACHOU CTIIEKTPOPOTOMETPHH.

MakpobOeHToc, TPoOBI BOABI M JOHHBIX O0CAIKOB OTOMPAINCH U 00padaThIBAINCh
CTaHJAPTHBIMU METOAAMH, CONIacHO [15].
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O6cy:xneHue pe3yJibTaToB

B nmepuonm wuccinemoBanuit B pailoHe pabOT OTMEYANCS ~YCTOWYHBHIN
MEpPUAMOHAIBHBIN MTEPEHOC BOJ| FO’KHOTO HaNpaBlIeHus co ckopoctsimu 10—15 cm/c.
CpenuHHBIE 00JIACTH CEBEPO-3aITaTHOTO TIeNb(a SBISIOTCS 30HOM WHTEHCHBHOTO
[EPEMEILIMBAHUS 3arPSI3HEHHBIX PEYHBIX BOJ JAHENPO-O0yrcKOro, AHECTPOBCKOIO H,
YaCTUYHO, TyHAHCKOTO MPOUCXOKICHUS, C MPOHUKAIOLUIMMU Cloia 00Jiee YHCTBHIMU
BOJAMH OTKpBHITOTO MOpsi. TpanchopMHUpOBaHHBIE BOABI JYHAHCKOW pasrpysKd
B OCHOBHOM DPAacCHpOCTPAHSIIOTCSl B FOTO-BOCTOYHBIX HAIPaBICHUSX, T.C. B FOXKHBIC
paiionsl 1menbhoBoit ooaacTi. BHenpeHne B IIeHTpabHbBIC paiioHbI mielb(a ¢ Foro-
BOCTOKA BOJl OTKPBITOTO MOpSI C MEHbILEH XUMHUYECKOH 3arpsA3HEHHOCThIO U OHO-
JIOTMYECKOHM aKTUBHOCTBIO OIPEAEIISICT OTHOCUTENIBLHO BBICOKYIO IPO3PauyHOCTh IO~
BEPXHOCTHOH TOMNIIH BOA. DTO CHOCOOCTBYET Pa3BUTHIO JOHHOM MaKpOBOIOPOCIH
¢mnodops! Ha rryouHax 20-30 M. B HacTosee BpeMst 5T0 OOTaHWYECKHIA 3aKa3-
Huk «DumtopopHoe nose 3epHoBay (puc. 2).
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Puc. 2. HUzmenenue naowadu ghuanogpoproeo noas 3eprosa [17] u odwuii 6ud ocHogHo2o
naacmoobpasyroueeo makpogpuma — Phyllophora crispa (=Ph. nervosa)

J1g OIeHKM TPOMCHIeNIINX W3MEHEHW W COBPEMEHHOTO COCTOSTHHS (PHILTO-
(hopHOTO OIS, CIEAyeT COMOCTaBUTh apeai pacmnpocTpaHeHus (uuioQopsl B
MIpebI Ty e roapl ¢ HacTtosmmM. Haunnas ¢ 1920-x rr., ¢pumiodopHoe mone ak-
TUBHO 3KCIUTYaTHPOBAJIM: BIUIOTH A0 Havasna 1980-X TIT. exxeromHo JOOBIBAIU IO
1520 ThIC. TOHH CBIPBS ISl IPOU3BOACTBA MO, JKETUPYIOUTUX BEIIECTB (arapou
u pmtopopaH, «POACTBEHHUKUY arap-arapa). Jlenanock 3To BapBapcKu: Jparam,
KOTOpBIE HAPYIIAIOT BECh PACTUTEIBHBIN MTOKPOB, BRIPHIBAIOT C KOPHEM BCE OIS/,
B3MYYHBAIOT JIOHHBIE OCAJKH, IEPEBOPAYMBAIOT TIACTHI IOHHBIX OTIIOKEHHH B Te-
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YeHUE MHOTHX JCCSATUIICTHH. YKe 3TOro ObLIO JOCTATOYHO, YTOOBI MOJIE CEPbE3HO
noctpazgano. Ho no6aBuiics emé u el KOMIUIEKC TYOUTENbHBIX (PaKTOPOB.

[Tocnie Bropoit MupoBoil BOMHBI B CTpaHax BOoccTaHaBlMBarouieics EBporb
Hayajgoch OypHOE Pa3BUTHE CEIILCKOTO XO3AHCTBA, CBOeOOpasHas «3elEHasi peBo-
JIOLMSA», C UCIIOIB30BAHUEM OOJIBIIOr0 KOJIMYEeCTBA MUHEPAIbHBIX yaoopenuid. Co
CTOKOM peK, npexne Bcero [ynas, B UepHoe Mope cTajo MOCTynarh U30BITOYHOE
KOJIMYECTBO OMOTEHHBIX BellecTB. Mope Havyajao «BECTW»: BCIBIILKHA YUCICHHOC-
T (PUTOTSIAHKTOHA MPHUBENTH K MOHMKEHUIO MPO3PAYHOCTH BOABI (B 2—3 pasa 1o
cpaBHeHHIO ¢ 1940-MU IT.), 9TO TUMUTHPOBAJIO (DOTOCHHTE3 HA OOJBITNX TITyOMHAX.
VYeusneHne ceqUMEHTAlMU BbI3BAJO 3aWJICHHE IUIAcCTa PacTeHUM, 4to emé Ooblie
ycyryomo cutyaruio. B 1960-e rT. Obuti OTMEYEHBI TTepBbIe TPU3HAKH OTMHUPAHUS
wiacta Gumtodopel. B 1964 1. ee 3anac ouenusaics B 4,1 muH. ToHH; K 1980-M
roJaM IUIOLIAb MOJIsS COKpATHIach 0ojiee 4yeM BTpoe — 70 3 ThIC. KM?, a 3amac co-
crapua 1,7 min. Toud. Emé gepes 10 ner miomaap cokparmiach 1o 500 kM2, a 3a-
rac ymat, mo pa3asiM qaaHabeM, 10 100 — 300 Teic. ToHH [7, 8]. B 2000 1. Ha «110171C
3epHOBa» OCTAIOCHh BCETO JIUMIb ~ 6 ThIC. TOHH (prutodopsl. B mepuox 80-x romos
HeOOJIBIITNE IIaCThl OTMEUYEHBI JIUIIb BO3Je TeHIpOBCKON KOCHI [2].

Comnocrasnenne obnacTeld pa3BUTHs NPHUIOHHOW THUIIOKCHU 3a TOT K€ MEPUOA
MOKa3bIBAET OMPEAENCHHYI0 3aKOHOMEPHOCTh COKpAILEHHUs IJIOLIaJN pacIoIoKe-
HUSL GUIUTOQOPHI B pe3ysibTaTe MPHIOHHOW T'HIIOKCHH W 3aMOPOB JIOHHOU (hiiophr
u daynsl (puc. 3). AHTpOTIOTEHHAs Harpy3ka JIeTIa HE TOJIBKO Ha TPHOpEKHBIC
(GUTOLEHO3bI, HO U HAa PACTUTEIBHOCTh «(MIIOGOPHOTO Mot 3epHOBAY», KOTOPOE
HaXO/IUTCS HA TPaHU UCUC3HOBEHUSI.

Puc. 3. lunamura naowadu npudornoii eunoxcuu ¢ C3 uacmu Yeproeo mops [23]

B 1973-1990 rr. B ceBepo-3anagHoi yactu YepHOro Mopsi MpUAOHHASI THIIOK-
cHs 3aHUMaa ruomaab okoio 3500-40000 km?* [24]. TlepBble mpu3HaKu rUOEIH
¢umodopsl B 1974 1. o6Hapyxwmit K.M. Kamunep. CorntacHo ero JaHHbIM, Ha «(QUJI-
modopHOM TIoJIe 3EpPHOBa» OT MPEKHHUX 3aracoB OCTaNOCh Bcero 420 THIC. TOHH,
a 3a bakanbckoil kocoit Kapkunurckoro 3anua — yxe 70 BMecto 326 ThIC. TOHH
B 1964 1. OcBoOOUBIIAsICS OMOIOrHYECKas HUIIA 3aCeSIeTCs MaJIOLIEHHON Me30-
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canpoOHO¥ Bopopocibio Palysiphonia elongata. TlpuunHa TakuX KOJOCCATBHBIX
M3MEHEHHUI BUIUTCS HaM B 3BTPO(PHUPOBAHUN BOJIHBIX MAcCC (3aMOPbI, 3aUJICHHUE, TH-
TTOKCHS M aHOKCHS y JTHA), BRI3BIBAIOIICE HHTCHCUBHOE Pa3BUTHE (PUTOIIAHKTOHA U
CHWKEHHE MPO3PavyHOCTH BOABI, MHOTIA BIIOTH 10 0,5 M [17].
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Puc. 4. Pacnpedenenue guanogoput y ona 6 pacueme kycm/ 100 m? (no oannoim ceemiu 6 2012 2.) (a);
npoeKmuHoe nokpvlmue Guiroghopsl Ha nosepxHocms OHa (0).

Crnenyer OTMETUTD, 4TO 3a npoeauue 30 jJeT Mpou30LUI0 ONpeneIeHHOE BOC-
CTaHOBJICHHE TIOJIS B TIpe/ieiaX [EHTPAIbHON ¥ OTHOCUTEIILHO IITyOOKOBOHOMH Yac-
1 menbda (puc. 4). C MOMONIBIO MOJBOHOTO amnmapara «ATJelD MPOBOIUIACH
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BUJICOCHEMKA JOHHOW MOBEPXHOCTH palioHa «(UiutoGOpHOro mosist 3epHOBay ¢ Iie-
JIbIO OIIEHKH CTETICHU €€ MMPOSKTHBHOTO TTOKPBITHS BOAOPOCIISIME MakpopHUTOOCHTO-
ca. Jlmamma3on koeOaHNi BETUIHH MPOSKTUBHOTO TTOKPBITUS TOHHON ITOBEPXHOCTH
paiioHa 3aKa3HHKa BOIOPOCISIMUA MAaKpo(UTOOEHTOCA BeCbMa 3HAUNTEbHbIH: 0T 1%
10 76%. Xapakrep MPOEKTUBHOTO MOKPBITHS JOHHOM MOBEPXHOCTH BOJOPOCISIMHU
00yCJIOBJICH UX (PU3NO0JIOTO-OMOXUMHYECKIUMH OCOOCHHOCTSIMHU (HaO0OpOM (POTOCHH-
TETUYCCKHUX MMUTMEHTOB), TITYOMHOM MeCTa HAXOXKICHUSI BOIOPOCIEH U XapaKTepoM
JIOHHOTO CyOCTpaTa.

B ceBepHoii monoBuHE 00CIIeIOBAaHHONW TeppUTOpuH (pHC. 4-a) MaKCUMaJIbHBIC
BEJIMYWHBI TIPOCKTUBHOTO TOKPBITHS JOHHOW TTOBEPXHOCTH BOAOPOCISIMH MakKpo-
¢uTobenrToca nocruranu 65 — 76 %, cocrapmnss B cpeaaeM 40 — 45 %. B ocHOBHOM
Macca Bogopociieil MakpopuTodeHToca Obliia mpeAcTaBiieHa OypbIMU BOAOPOCIISIMH
u3 ponoB Ectocarpus u Feldmania. HenocpencTBeHHO Bonopociu poaa Guiniodopsr
coctapnsi 10 — 15 % o011ero BogopocaeBoro NOKPHITHS.

B nenrtpanbHO# WacTH GMIIIO(GOPHOTO TONIS OTMEYAETCS HIMPOKOE pPacIpo-
ctpaneHue (uutodopsl MO BCcell MOBEpXHOCTH THA. KpoMme OTIeNnbHBIX KyCTOB
¢umnodopsl, 37eCh HAXOMATCS KaK OOJBINNE CKOTUICHHS KyCTOB, TaK U OT/EIbHBIC
Banbl ¢untopopsl. Kyctel ¢umiodopsl mpeacTaBieHbl NPUKPEINICHHON (HILIO-
dopoit Phyllophora truncata, a BaJibl — T1aCTOOOPA3yIOICH HEMPUKPEIICHHOM
Phyllophora crispa. TIpoeKTUBHOE MOKPHITHE JOHHOU MOBEPXHOCTH (GULIOPOPOH B
HEeHTpe 3aKa3HuKa gocturaeT 35%. C yBennyeHrneM TIyOnH, B I0)KHOW 9acTH MO,
BEJIMYMHBI TIPOCKTUBHOTO TOKPHITHS JOHHOW TMOBEPXHOCTH BOAOPOCISIMH MakKpo-
¢uTobeHToca coctaBisarT B cpegHeM 10%, moHmKaschk 10 6—2% B BOCTOYHOM yac-
TN Mopckoro aHa (puc. 1, cranuuu Ne 26 u 32; puc. 4). BennunHa npoeKTUBHOTO
MOKPBITHSI ¢ TyOuHOU moHmkaercs 1o 10-5—1%. Cnemyer OTMETHTB, YTO JaKe
B KOHIIC OJATOTIPHUSATHBIX C DKOJOTHUYECKON TOYKH 3peHHUs 60-X TOIOB MPOILIOTO
BEeKa B OTOM YACTH TOJS MPOCKTHBHOE IMOKPHITHE THA (ULTIOGOPH OBLIO TaKkKe
HE3HAYUTEJIBbHBIM U COCTABIISLIO OT 5 10 20% [9].

B Hacrosee BpeMst pactpeiesieHre BoI0pocieid MaKpopUTOOCHTOCa B palioHe
«pmniodopHoro mnoist 3epHOBa» HOCHT MO3aW4HbIN xapakTtep. Ha puc. 4-6 npu-
BE/ICHO MPOCKTUBHOE MOKPHITHE GMIIOGOPH HA TOHHYIO MOBEPXHOCTH MOJIst. J{ist
OTIpE/IeNICHHsT KOJIIMYECTBEHHBIX XapPaKTEPUCTHK JTOTO MPOCKTUBHOTO TMOKPBITHS,
ObuT Hcronb3oBad MeTod b.M. Mupkuna [10], KOTOpBIH SBISIETCS MPUMEPOM He-
paBHOAMCTAHIIMOHHON MmKambl: 0 — 5 — 15 — 25 — 50 — 100 (wmm < 1%; 1 — 1-5%;
2 — 6-15%; 3 — 16-25%; 4 — 26-50%; 5 — > 50%).

B coBpemeHHBII TIepHO COKpaIlleHHs OMOTEHHBIX BEIIECTB CO CTOKOM PEK Mpu-
YMHOW BOCCTAaHOBIECHHUSI (HMITIOGOPHOrO OISl CIEAYET CUNUTATh yBEIHMUCHHE IMPO-
3pavHOCTH BOJ M, TEM CaMbIM, HHTEHCUBHOCTH ()OTOCHHTE3a B CTOJIOE BOJBI B pe-
3yJIbTaTe TIOHMKEHUS KOHIICHTPAITHi B3BEIICHHBIX BEMIeCTB B Mope. Tak, B 70-80-x
rogax XX BeKa KOHLEHTpalUU BELIECTB B JyHANCKON BOAE, COAEpXAIIMX a30T U
docdop, pe3ko YBETHMUMIHCh B HECKOIBKO pa3, a B 90-X BEepHYIHCH K 3HAYCHHSIM
50-60-x romoB (Tabm. 1). Hauunas ¢ 90-x ronos, B cToke J{yHas 0OTMEUYEHO 3aMETHOE
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YMEHBIICHUE KOHLIEHTPALMI MUHEPAJIbHBIX U BO3PACTaHUE KOHLIEHTPALUil OpraHu-
yeckux ¢Gopm azora u Gocdopa, a TaKKE HAPYIICHUE COOTHOLICHUH MEKIY HUMH,
KOTOPBIC CYIIECTBOBAJIM IO Hadaja aHTPOIIOTEHHOTO »BTpodupoBaHus (Tadm. 1)
[21]. Takue U3MEHEHUS MBI CBSI3bIBAEM CO CTPOUTEIHCTBOM HOBBIX OUHMCTUTEIBHBIX
COOPYKEHUH W TPUMEHEHUEM HOBBIX TEXHOJIOTHI OYMCTKH aHTPOIIOTEHHBIX CTOKOB
B €BpOIICHCKUX cTpaHax Oacceitna JlyHas v pa3opeHHeM SKOHOMUKH YKpPauHBbI.

Tab6muma 1.
MHoroJieTHHEe U3MEHEHHsI KOHIIEHTPAINii OMOTeHHBIX BEIIECTB B BOJIE
Kunniickoii nenstnl dynas [21]

Obbem NH, | NO, | NO, | N | PO, | P Si
Tepuon cToka
KMo mr/ am?
1958-1960 179.4 025 | 0012 | 0,53 | 0,63 | 0,071 | 0,031 | 438
1977-1985 2277 | 0,62 | 0,044 | 1,00 | 0,90 | 0,165 | 0,071 | 3,98
1986-1988 2047 | 0,57 | 0,160 | 1,26 | 3,07 | 0,281 | 0,100 | 2,57
1989-1992 169,7 | 044 | 0,118 | 1,63 | 507 | 0233 | 0,113 | 2,98
1993-1996 1951 | 0,13 | 0,074 | 1,18 | 3,74 | 0,091 | 0,09 | 2,36
1997-2000 230,9 | 0,05 | 0,016 | 0,56 | 6,97 | 0,078 | 0,048 | 144

B nepuon ceemiu 2012 . KOHIIEHTPAIMK B3BEIIICHHBIX B MOPCKOM BOJIE BEIIECTB
B TIOBEPXHOCTHBIX BOfax (pHc. 5-a) M3MEeHTUCH B ipeaenax oT 0,34 mr/m Ha roro-
BocToke (CT. 42, puc. 1) mo 3,72 mr/n Ha crannuu 32. 30HA MOBHIIIICHHBIX KOHIICH-
Tpanuii B3BEIICHHBIX BEIIeCTB (2,5—3 MI/i1) HaOIonaeTcs B IIEHTPE F0KHOTO paiioHa
(ct. 6,9, 11, 20 Ha puc.l). B npugoHHOM ClI0€ MaKCHMyM B3BEIICHHBIX BEIIECTB
CMEIIAaeTCsl B CEBEpO-3alajHOM HarparieHuu (puc. 5-0). HaumGonpmiasi KOHIICH-
Tpauus (2,98 mr/n) O6buta 3adukcupoBaHa B paiione cranuuu 18, muanmym (0,18
Mmr/n) — Ha ctaniuu 49 (puc. 1).

HabmronaeTcs morudeckast o0parHasi CBsI3b MEKIY TIPO3PAYHOCTHIO BOJ U COAEP-
JKaHMEM B3BEIICHHBIX BemlecTB. Ha MpOTsHKeHUH MPEeNbIIyIIero AeCATHISTHS, 110
JTAaHHBIM, SIBHO BBIPA)KEHA TCHJICHIIUS MTOHIKSHHUS ITPO3pavyHOCTH (pHC. 6).

Hamm uccnenoBanust 2012 . mokasaniu, 9To MPO3payHOCTh MOPCKUX BOJ U3Me-
HSJach B IIMPOKMX Mpezenax — OT 6 M B paiioHax TeHApOBCKOM KOCHI, Ha IOT0O-
BOCTOKE W CEBepo-3amajie MmojuroHa m 10 9—13 M B 4-5 JoKanmbHBIX paiioHaXx,
MIPUYPOYCHHBIX K 00JIACTSIM OTHOCHTEIBHO COJIEHBIX BOJ. BBICOKME 3HAYEHUS MPO-
3pauHoctr Bof (12—13 M) OTMEYEHHI B IOTO-3allaIHOM CEKTOpE TOJHUIOHA padboT
(puc. 7a). [lnst onpenencHus poyik JMHAMUKA B OPMHUPOBAHUU TOJISI TIPO3PAYHOCTH
BOJI BTOPUYHO TIPUBOJIUTCS KAPTHHA T€OCTPOPUICSCKUX TCUCHHUN CO CXEMAaTUYCCKH
OKOHTYPEHHBIMHU DJIEMEHTAMHU [TUKJIOHUYECKOTO 3aBUXpeHus (puc. 70).
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Puc. 6. Mexceodosas dunamuka uzmeneHus: npo3pavHocmu 600 (m)
no ducky Cekku [6]

CoBMecCTHOE Npe/ICTaBICHNE JAaHHBIX CXEM H XOpOIIIee IPOCTPAHCTBEHHOE COIvIa-
COBaHHUE IIMKJIOHUYECKUX BUXpel n obnacTeii ¢ OONBIINMH [TyOMHAMH IIPO3pavyHOC-
TH BOJ HaIJIIAHO CBUJETENBCTBYET 00 ONpeAeAoneM (B JaHHOM Cilydae) BKIaJe
Me3oMacIITaOHON MUPKYISALUK B JOPMUPOBAHUE Ha TOBEPXHOCTH obnacTelt bomnee
NpO3pauHbIX BOJA. L{MKIOHMUYECKHE BHXPHU BBI3BIBAIOT MOIBEM B MOBEPXHOCTHHIC
CJIOM TIPOMEKYTOYHBIX BOJI, @ OHHU, KaK IPABHJIO, CYIIECTBEHHO MEHBIIIE 3aTrPsI3HEHEBI
Y MEHbIIE HACBHIIICHBI B3BCIICHHBIMHU YaCTHLAMHU. DTOT (DaKT OOBSICHIETCS HaMH
KJIMMaTHYeCKOH O0O0YyCIIOBICHHOCTBIO MEPECTPOMKH THAPOPU3HMYECKUX MOJNEH B
ceBepo-3anaaHoi yactu YepHoro mops [1].
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BrinmonHeHHbI aHaIU3 ypOBHS 3arpsi3HEHHST MOPCKOW Cpelbl U KOMIOHEHTOB
9KOCUCTEMBI «puutogopHoro nmoisi» B 2012 1. mokazai, 4To cpenu TOKCHYHBIX Me-
TaJuoB B priutogope B HAUOOIBbIINX KOHIEHTpanusix (40—50 MI/Kr) mprcyTCTBYIOT
LIMHK W HAKEJb, YTO IPAMEPHO B 3—4 pa3a HIKE, YeM I10 Pe3yJIbTaTaM UCCIICIOBaHUIT
B 2000 r. [11]. Cpennune ypoBHH HaxomieHus B ¢puimtodope kaamus (0,32 Mr/kr) u
menu (16 mr/kr) Takxke, mo cpaBHeruro ¢ 2000 r., cHu3mmch B 33,5 pa3a. Konmen-
Tpauuu MakpOKOMIIOHEHTOB (3kesie30 U MapraHen) B puitodope Ha TOPSIOK BhIIIE
JPYTUX TOKCHYHBIX METaJUIOB (puC. 8).
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Puc. 8 Konuyenmpayuu moxcuunvix memanios é gusnogope
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Oco00 ciieflyeT OTMETUTh HAJIM4YHEe B MaKpopUTOOCHTOCE palioHa OOTaHMWYEC-
koro 3akasHuka «DunodopHoe none 3epHOBaY «KPACHOKHMKHBIX» BUJIOB BOJIO-
pocriei, 3aHeceHHbIX B «KpacHyro KHUTY YKpauHb: (3KTOKAPIYC CTPYUKOBATHIH —
Ectocarpus siliculosus; punnodopa ncesnoporaras — Phyllophora pseudoceranoides
u knanodopa Bagopckas — Cladophora vadorum). B xuury «Black Sea Red Data
Book» BHecens! (umtodopa mractoodpasyromas (Phyllophora crispa) u umio-
¢dopa npukpemnennas (Ph. Truncata). COOTHOIICHHE KOJIMYECTBA BUJIOB BOJIOPOC-
neit — Makpo(HuTOB pa3HBIX OT/AEOB (B %) MpecTaBieHo Ha puc. 9.

Chlorophyta

Phaeophyta
® Rhodophyta
® Phyllophora

Puc. 9. [[ukaoepamma coomHowenus Koauuecmea 6Udog 6000pocieil,
Makpogumos pazHvlx 0moenos

OO0miee KoMMYeCcTBO BUIOB Bopopociel 3a mepuoa ¢ 2005 . mo utons 2014 r.
BbIpOCIO ¢ 817 BUAOB A0 28 BHIOB. YCHENIHEE BCErO0 BOCCTAHABIMBAJICS BU-
JIOBOH COCTaB KpacHBIX Bojpopocied. [losiBuiioch 8 HOBBIX BHJIOB, KOTOPBIX HE
o010 B cheMkax 2005 u 2006 rr. Cpenn HUX — «KpacHOKHIKHas» Phyllophora
pseudoceranoides. B 1ienoM o011ee KOITU4ecTBO BUIOB BOAOPOCEeH MaKpo(huTOOCH-
Toca pariona dumtopopHoro moist 3epHOBA 3a MOCIEAHUE TOMBI BO3POCIIO B 2—3
pasza. OTO CBHAETEILCTBYET O TOM, YTO COBPEMEHHOE DKOJIOTHICCKOE COCTOSHHE
MakpoduToOeHTOCa JTaHHOTO paiioHa YepHOro MOpsi MOXKHO OIEHHUTH KaK YIOBIIET-
BoputesbHOe. OO0 3TOM CBUJICTENBCTBYET U HANUYKUE cpenu Ph. truncata 60IbIIOTO
nporenTa (=~ 45%) ocobeit MoI0I0TO BO3pacTa.

[lonmyueHHBIE HaMU pE3yIbTaThl UCCIEOBAHNN CTENEHH 3arps3HEHUs JTOHHBIX
0CaJIKOB ITOKAa3aJT1, YTO JIJIsl BCEX P00 HE YCTAHOBJICHO MPEBBIICHHS KOOI HUECKUX
U THAPOXMMHYECKUX HOpMaTuBOB. Comepkanue pryTu coctasisuio 0,3 MI/kr, Kaj-
must — 0,8 MI/KI, MBIIIbIKA — 29 MI/KT , cBUHIIA — 85 MI/KTr 1 nuHKa — 140 mr/
kr. KOHIIGHTpaIy MeTi U HUKEJIS, IPEBBINIAIOIINE HOPMY OBbLITU BBISIBIICHBI B 5 U3
23 npo0 JAOHHBIX 0CaaKOB. MakcuMaibHOE copepikanue Mead 90 MI/Kr OTMEUEHO
Ha cT. 11 (puc.1l), a HEKens — 61 Mr/kr — Ha cT. 39, ¢ PEBBIICHHEM YKOJIOTHYECKUX
HOpPMAaTUBOB B 2,6 1 1,7 paza COOTBETCTBEHHO. DTH CTAHIIUU PACIIOJIOKEHBI B pa-
HoHax pa3zpabotku O1ecCcKOTO U [aTMIIMHCKOTO MECTOPOKICHUH YTIIEBOTOPOTHOTO
CBIPBS. VX BIMSIHIEM U MOYKHO OOBSICHUTD ITOBBIIIICHHBIE KOHIICHTPAINH 3arps3Hsi-
FOIIMX BEIIECTB B JOHHBIX OCAKaX.

50



ISSN 2303-9914 Bicuuk OHY. Cep.: I'eorpadiuni Ta reonoriuni Hayku. 2014. T. 19, Bum. 2

Tabnuna 2.
BuoBoii coctaB BojgopocJieii — makpoduToB paiiona ®I13
(o naHHbIM uccaenoBanuii 2005 — 2012 rr.)
110 AaHHBIM | 10 fanHpv | 1O AAHHBIM
BunoBoii coctaB Bogopoc.eii 26] 23] an;(())[l)glr; 3a
1 2 3 4
Phaeophyta
Cystoseira barbata C. Ag. var. barbata - - -
Desmarestia viridis (O. Mull. in Hornem.) J.V. Lamour. - + +
Ectocarpus siliculosus (Dillw.) Lyngb. var.
hiemalis (Crouan ex Kjellm.) Gallardon * . B .
var. hiemalis
(Crouan ex Kjellm.) Gallardo
Feldmannia irregularis (Kiitz.) Gamel. - + +
Myrionema seriatum (Reinke) Kylin B 3 .
seriatum
Sphacelaria cirrosa (Roth) Ag. - +
Striaria attenuata (Ag.) Grev. - - +
Rhodophyta

Acrochaetium thuretii (Bornet) F.S.Collins & Hervey - -
Antithamnion cruciatum (Ag.) Nag. - - +
Callithamnion corymbosum (Sm.) Lyngb. - + -
Ceramium deslongchampsii Chauv. ex Duby - - -
C. diaphanum (Lightf.) Roth + + +
Dermatholithon cystoseirae (Hauck) H. Huve - - -
Erythrocladia subintegra Rosenvinge - — +
Hydprolithon farinosum (J.V.Lamouroux) D.Penrose & B B
Y.M.Chamberlain Penrose et Y. M. Chamberlain
Kylinia secundata (Lyngbye) Papenfuss - - +
Lithothamnion sp. - + -
Lithothamnion propontidis Foslie - - +
Peyssonnelia rubra (Grev.) J. Ag. + + -
Phyllophora crispa (Hudson) P. S. Dixon ** + + +
Ph. pseudoceranoides (S.G. Gmel.) Newroth et R.A. B n n
Taylor *
Ph. truncata (Pall.) Zinova ** + + +
Pneophyllum confervicola (Kiitzing) Y.M. Chamberlaine - — +
Pneophyllum fragile Kiitz. + + +
P. elongata (Huds.) Harv. + + +
P, sanguinea (Ag.) Zanard. + + +
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[Iponomkenue TadIHIIBI 2

Chlorophyta
Bryopsis plumosa (Huds.) C. Ag. - + -
Br: hypnoides J.V. Lamouroux - - +
Cladophora albida (Nees) Kiitz. - + +
Cl. liniformis Kiitz. - + +
Cl. vadorum (Aresch.) Kiitz. * - - +
Ectochaete endophytum (M.Mobius) Wille - - +
Enteromorpha compressa (L.) Nees - - +
Pilinia rimosa Kiitzing - - +
Rhizoclonium tortuosum (Dillw.) Kiitz. - + -
Rh. riparium var. implexum (Dillwyn) Rosenvinge - - +
Bcero 8 17 28

IIpumeuanue:
- Bujibl, 3aHeceHHble B Kpacuyro Kuury Yikpaunsr (*)

- BUJIbI, 3aHecenHbIe B Black Sea Red Data Book (**)

Haunbonbmme xonmentpannn HedTenmpomykTtoB (420 m 450 Mr/kr) Takke
MIPUYPOUYCHBI K ATHM paiioHaMm (cT. 14, 22 — [onuumHCKoe MecTopokIeHue, puc. 1)
u 360 mr/kr (cT. 40 — Opmecckoe MecTopokaeHHe, puc. ). MUHUMAaNBHBIN YPOBEHb
3arpsi3HEHUsI B JOHHBIX ocaakax (< 150 mr/kr) ormeuancst B C3 paiioHe uccieny-
eMoi akBaropuu. HanmeHbInass KOHIEHTpanusi cyMM HeTenpoaykToB (80 Mr/kr)
3aukcupoBana Ha cT. 4 (puc. 1). CpenHsisi 10 TOJUTOHY KOHIIEHTpAIHs HeTenpo-
IYKTOB cocTaBmia 240 MI/KT, 4TO COOTBETCTBYET yAOBIETBOPUTEIHHOMY KadeCTBY
(xmace 3) o kimaccuuKanuy KauecTsa rpyHTOB [14].

[IpocTpancTBeHHOE pacnpeaeneHue GeHoN0B J0CTaTOYHO HEOJHOPOIHO HA ILIO-
nraau noauroHa. MakcumanesHoe copepkanne ¢penosnos (0,82 MI/Kr) oTMEYeHO Ha CT.
46 (Onecckoe MECTOPOKICHHE), @ MUHUMAaJIbHOE < 0,3 MI/KI — B CEBEpO-3aIlaHON
4acTu MCCIlieI0OBaHHON akBaTtopuu. CpeqHee 3HaYeHUE KOHIICHTPAUH (HDEHOJIOB 110
akBaropun cocTaBuiIo 0,39 MI/KT, 9TO COOTBETCTBYET KJIacCy KauecTBa 4 — «HU3KOE
KadecTBO». TeM He MeHee, ypOBeHb 3arpsi3HEHHUS MOPCKUX JOHHBIX OTIOKEHUH B
paiione «pumutodopHoro noms 3epHOBa» B LEIOM COOTBETCTBYET IKOJIOTMUYECKUM
HOpMaTHBaM KauecTBa MOPCKOW cpejibl (MHTErpaibHbIM KiIace KadecTBa 2 — «XOpo-
11ee KaueCcTBOY).

OrieHKa KayecTBa MOPCKUX JOHHBIX 0CaJIKOB B palioHe GHIUTOPOPHOTO OIS T10-
Ka3aJia HECOOTBETCTBHE HOPMATHBAaM I CYMMBI HE(DTSHBIX yTIIEBOOPOIOB U (e-
HOJIOB. JIJ1s1 pa3HBIX 3arpsA3HSIONINX BEIIECTB OHA pa3nuyHa (Tadi. 3).
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Tabnuua 3.
HNHTerpanbHas olleHKa Ka4yecTBA MOPCKHUX JIOHHBIX 0CA/IKOB
10 YPOBHIO 3arpSI3HEHUS PA3IHYHBIMH MOJIIOTAHTAMHU
Ne n/m Ha3zBanusi XHMHYeCKHX 21eMEHTOB OneHKa ypoBHSI 3arpsi3HEeHHsI
1. Kanmuii
2. MBpIbsK
3. PryTts Bricokas
4. 0071508
5. CBuHeIL
6. Menp
Xopoas

7. Hukens
8. CyMMma He(Te-yIieBoJ0poI0B ‘YrnoBneTBOpHUTEIbHAS
9. Cymma (heHOITOB Cnabas

[Tockonbky cbeMka B 2012 I. BBINOIHSIIACH B BECEHHE-TIETHUI NEPUO/, CIION IpH-
JIOHHO¥ THITOKCHUU He oTMedeH. M3BecTHO [7], omHako, 4To opMupoBaHue MPHIOH-
HOW TMITOKCHU Ha OTHOCHTEJIBHOM IITyOOKOBOZIbE CEBEpO-3amaHoi yactu UepHoro
MOpsI HAYMHAETCS BO BTOPOH MOJIOBHHE JIeTHETO Nepuoza. [1o aToit npuunne cnegyer
BBIMIOJIHUTH MPSMBIE SKCIEIUIMOHHBIC HAOMIONEHHS B YKa3aHHBIA MEpHOJ VIS BbI-
SIBJICHUS BO3MOYKHOTO BIIMSTHUSI KHCJIOPOAHOMN JIEIPECCUH Ha OOBEKTE HCCIICIOBAHHA.
B niepros BRITIOTHEHHOM CheMKH a0COITIOTHBIE 3HAYEHUST PACTBOPEHHOTO KHCIOpO/Ia
B IIPUIIOHHOM CJI0€ B CpeTHeM cocTaBIsui okoo 10—11 mr/n. OTMedeHHbIe KOHIICH-
Tpali OMOTEHHBIX BEIECTB B MOPCKOW BOJIE COMTOCTABUMBI C BEIMYMHAMY ITEPUOJIA
1960-1970-x romoB (Tabdm. 1), mockonbKy odiee KoaudecTBo (hocopa HaXoIUIoCh
B mpezenax ot 0,005-0,025 mr/aM?, ¢ AOMUHHPOBAHUEM MHHEPATBHOU COCTABIISIO-
et 10 75% ot o011ero. ITo CBUAETENBCTBYET 00 00IIIeM TOHWKEHUH YPOBHS TPO(h-
HOCTH BOJl. TakuM 00pa3om, U3 paCCMOTPEHHBIX (PAKTOPOB BO3JEHCTBUS HA COCTOS-
HUe GO} OPHI YETKO MPOSIBIISETCS HETAaTUBHOE BIMSHIE AaHTPOIIOTEHHOW HATPy3KH
OT pa3paboTKH YITICBOJIOPOITHOTO ChIPhS, COKpalieHue ypoBHs TpodHocTH. Onpene-
JICHO COJIEpKaHUE B3BEILICHHBIX BEIIECTB, YTO OTHOCHTCS K MO3UTUBHOMY (haKTopy.
B nanpHeitmem TpeOyeTcst onmpeaeniTh COCTOSHIE MOPCKOM SKOCHCTEMBI B MEPUOJ
Pa3BUTHUS NPUIOHHON THUIOKCHH, T.€. B JIETHE-OCCHHHUH MEPHOM, AJS YEero CIeLyeT
BBITIOJIHUTH JIOTIOTHUTEIIHHBIE HAOMIOCHUS UMEHHO B OTOT IIEPHO].

BriBoaBI

HccnenoBanusi, BEITIONHEHHBIE Ha CEBEpPO-3allafHOM Ienbhe YepHOro Mops B
2012-2014 rr. mo3BOMIIN CPOPMYIUPOBATH PsiJi BEIBOIOB.

1. OTmedyeH TO3UTHBHBIN (DaKT TOCTENEHHOTO CHW)KCHUS KOHIICHTpAIlHid
B3BCILICHHBIX B BOJIC BEILIECTB, [0 CPABHEHUIO C JAHHBIMU MPEIBIIYIINX UCCIEI0BA-
HUH 3KOJIOTHYECKOTO COCTOSIHUS paiioHa «(pUmutopopHOro mosst 3epHOBay.
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2.  AHaiu3 ypoBHsS HakKoOIUICHHS B GUILIO(OpPE MPUOPUTETHBIX 3arPsA3HSIOIINX
BEIIECTB MMOKa3aJ, 4To, B cpaBHEeHUN ¢ JaHHBIMH 2000 T., KOHIIEHTPAIIUU TOKCHYEC-
KHX METaJUIOB YMEHBIIIMINCEH BIBOE.

3. OOmiee KOIUYIECTBO BUIOB BOJOPOCIE MakpopUTOOEHTOCA paiioHa rcce-
nmoBaHui 3a mocnennue 10-15 mer Bo3pocio B 2-3 pasza, 4TO CBUAETENBCTBYET 00
YIAYYIIEHUHU 3KOJIOTUYECKOTO COCTOSHUSI «(PUILIo(GOpHOTO 1MoJist 3epHOBaY.

4. YpoBeHb 3arpsi3HEHUs] MOPCKHUX JOHHBIX OTIOKEHHH B paiione ¢uitodop-
HOTO TI0JIs1 3epHOBA B IIEJIOM COOTBETCTBYET PKOJIOTHICCKUM HOPMATHBAM KauyeCTBa
MOPCKOH Cpebl (MHTETPATBHBIA KJTacC Ka9ecTBa 2 — «XOPOIIIee KaueCTBOY ).

5. Takum 00pazom, NMPOBENEHHBIE KOMIUIEKCHBIE HCCIIEIOBAHUS ITO3BOJISIOT
OIICHUTh COBPEMEHHOE JKOJIOTHYECKOE COCTOsHUE (prutodopHOTO TONs 3epHOBa
KaK yAoBJeTBOpUTeiabHOE. [Ipyn 3TOM OTMEUEHO JOKalbHOE BIUSHUE aHTPOIIOTCH-
HOW Harpy3Ku npu pa3paboTKe MECTOPOXKIeHU I HedTH 1 raza Ha OnecckoM u [onu-
IIMHCKOM MECTOPOXICHHSIX.
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BILJIMB MIHJIMBOCTI YMOB MOPCBKOI'O CEPEIOBUIIIA
HA JTMHAMIKY PO3INOBCIO’KEHHA YHOPHOMOPCBKOI
PLTIOPDPOPH (110151 BEPHOBA)

Pesrome

Po3msigaeTshest yHIKaIbHE CKYITYSHHST YEPBOHOT arapoOHOCHOI BOIOPOCTI poay dinodopa
(Phyllophora), Tak 3BaHe “dinodopHe mose 3epHOBA” PO3TAIIOBAHE B IIBHIYHO-3aXiIHII
yactuHi YopHoro mopsi. Y mepioa OypxiauBoro po3sutky erpodysanus (1970 — 90 pp.)
i, sIK HACJIJOK, MPHUIOHHOI TINOKCii, BimOysiacs aerpajmailis IoJis, [0 BiZ0Opa3HUIOCh
Ha CKOpOUYCHHI Oiomacu Ta apeany 11 PO3MOBCIOMKCHHS. Jl0 IHIIMX YMHHUKIB HEraTHB-
HOTO BIUIMBY BIJIHOCSTBCS 3HMIKEHHsI MPO30POCTi BOJ, 3aMyJIEHHS JOHHUX BIIKJIAIIB i
HepaIlioHATbHUH BHI00OYTOK BOJOPOCTI 1 MOYKJIMBO, TEXHOI'CHHHUI BILIMB YCTAHOBOK 3 BUIO-
OyTKy BYIJIEBOJHEBOI CHPOBHHH, PO3TALIOBAHNX HA CyMDKHIN akBaTopii.

B ocraHHe aecsaTHIITTS BiAOyBa€eThCs BiAHOBICHHS (i1oGOpHOro moss, 1mo oOyMOoB-
JICHO HACTYMHUMH NPHYHHAMH: CKOPOYCHHAM CTOKY OioreHHUX peUOBHH, 301IBIICHHIM
PO30pOCTi BOJ B pe3ym>TaT1 CKOPOYEHHSI 3B&KCHUX PEUOBHH opraHmHoro i MiHEpaJIbHOTO
TMOXO[KCHHS y BOJII Ta NMPHUIIMHEHHSIM JIOHHOTo TpayieHHs. OliHka plBHS[ HaKONUYEHHS B
¢dinodopi npiopuTeTHUX 3a0PYIHIOIYMX PEUOBUH T0Ka3ala, 10 B MOPIBHAHHI 3 JaHUMHU
2000 poky KOHIICHTpAIlil TOKCHYHUX METaJIiB 3MCHIITUIINCS BABIYi. 3arajbHa KUIbKICTh BUIIB
BOZIOPOCTEi MaKpO(blTOGeHTocy paiiony JIOCIIIJDKEHb 32 OCTaHHI POKH 3pocia B 2—3 pasmu,
1110 CBIAYMTB IPO MOJIIIIECHHS EKOJIOTTYHOTO cTaHy «(DlnocbopHoro o1t 3epHOBaY.

PiBenpb 3a0pyAHEHHsI MOPCHKUX JIOHHHMX BiJKJIaJieHb B paiioHi dinodopHoro mosst 3ep-
HOBa B LIJIOMY BIJIOBIJa€ EKOJIOTIYHMUM HOPMAaTHBaM SIKOCTI MOPCBHKOTO CEpeIOBHIIA
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(iHTerpanbHUi Kiac SKocTi 2 — «1o0pa skicTb»). OqHaK, B poOOTI BUSBICHO NEBHUIT BILIMB
3a0pYIHIOIOUMX PEYOBUH 3 OOKY YCTaHOBOK 3 BUI00YTKY BYIVIEBOJAHEBOI CUPOBHHH, PO3Ta-
IIOBaHUX HA CyMDXHIN akBaTopii.

Jnst BU3HAYEHHS HasBHOCTI Ta MOYKJIMBOTO BIUIMBY IPHJIOHHOI T1MOKCIi Ha BIITHOCHOMY
DIMOOKOBOAI  MiBHIYHO-3axigHOro 1menbdy YopHOro Mops Clijg BUKOHATH MPsIMi
eKCIIe/IUIIIHI CIIOCTEPEKEHHs B JIITHbO-OCIHHIN Iepiof, TOOTO B HAWOUIbII HMOBIpHHIA
nepio IMUPOKOMACIITAOHOTO CKOPOUYCHHS KMCHIO B IPUIOHHOMY IIapi.

Karwuogi ciioBa: Yopre mope, menbd, nHo, Ginodopa, nerpaaaitis, aHaii3, HOTIOTAHTH,
3a0pyIHEHHS, TMHAMIKA, CTAHOBUIIIC.
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THE INFLUENCE OF MARINE ENVIRONMENT VARIABILITY
TO THE DYNAMIC OF THE BLACK SEA PHILLOPHORA AREA
(ZERNOV FIELD)

Abstract

Red algae of the genus Phyllophora is located in the central part of the Black Sea shelf.
Congestion of this algae is unique and named Zernov field. Phyllophora is important in the
pharmaceutical and food industries. In a period of euthrophpication (1970 — 90) and effect of
near bottom hypoxia — as a consequence, there was degradation of the field and decreasing of
algae biomass. The negative factors of influence are: decreasing of water transparence, silting
of sediments, irrational expatiation of benthic communities algae is including and possible,
influence of oil and gas drilling stations in adjacent area.

During the lust decade recovering of Phyllophora field had been marked. The main
reasons are: decreasing of nutrient run off from the rivers and suspended matter organic and
inorganic origin, increasing of water transparency and ban bottom trawling.

Estimation of priority contamination into Phyllophora had been done. Concentration of
toxic metals decreased in twice comparing with the period of 2000-Th. The total number
of algae species increased in 2 — 3 times. All these confirm the environment amelioration in
Zerov field area. The level of contamination of bottom sediments in the Phyllophora field
equals to ecological standards as a good quality (second integrated class). At the same time,
some influence of pollution from oil and gas drilling stations in adjacent area had been marked.

For determination of near bottom hypoxia phenomena and its influence to Phyllophora
field condition it is necessary to continue additional scientific investigation in summer — au-
tumn period, i.e. in a period of large scale hypoxia spreading in the Northwestern part of the
Black sea.

Keywords: Northwestern part of the Black sea, Phyllophora field, contamination.
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