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JOCJII)KEHHS ®ITOIVIAHKTOHY OJECBKOI 3ATOKH B 2016-2017 pp.

Meta. BuBueHHsI C€30HHHX 3MiH KUTBKICHUX XapaKTEPHCTHK (iTOIUIAHKTOHY Ta O10pi3SHOMAHITTS yrpy-
MyBaHb, 30KPEMa, BUAOBOTO CKJIaAy MOTEHIIHHO HeOe3nmeyHnX (TOKCH4HUX) BuAiB. Mertoamn. 30ip Ta aHami3
3paskiB (ITOINIAHKTOHY B IMpHOEpekHNX Bomax OJechbKoi 3aTOKM BUKOHAHO 3a CTaHIAPTHUMH MeTonamu. KoH-
cepBallilo 3pasKiB 3/iIHCHEHO 3 BUKOpPHCTaHHAM (opmaniny. /st 0OpoOku 3pa3kiB BUKOPHUCTAHO MIKPOCKOIH
HUND-H600 ta OLIMPUS-BH2. CucremaTrka MiKpoBOIOpOCTEH i IliaHOOaKTEpiif 3aCTOCOBAaHA y BiAIIOBITHO-
CTi 10 CTaHAAPTIB MDKHapoAHUX 0a3. PesyabraTH. Y BUIOBOMY CKiIaji 3apeecTpoBaHo 258 BHIIB (iTOIUIAHK-
ToHy. Ilokazano, 110 TOOBHUMH TakcoHamu (iTorutankTony € Bacillariophyceae, Dinophyceae, Chlorophyceae
i Cyanobacteria. Ponp iHIIMX TaKCOHIB MEHII 3HAa4Ha, 1 iX 1MOsiBa BUKJIMKaHa BILTMBOM PIUYKOBHX BOJ. 3adikcoBa-
HO PO3BUTOK 54 BHUIB (iTOIUIAHKTOHY, IO BITHOCATHCS 10 TPYNH MOTCHIIHHO HeOe3MedHUX (TOKCHYHUX), Ce-
pen skux Tinbku 12 BUAIB csiraju piBHs LBITiHHSI. BukoHaHo anami3 kimbkicHux xapaktepuctuk Noctiluca
scintillans, 3naTHUX 3Ha4HO 3MiHIOBATH CTPYKTYpY TakcoHa Dinophyceae B mepiony iHTEHCHBHOTO PO3MHOMKEH-
Hi. BucHoBku. Brniepiue 3a ocranni 20 pokiB y 2016-2017 pp. B nmpudepexuux Bogax Onechkoi 3aTOKH MpoBe-
JICHO CIIOCTEPEKCHHS PIYHOTO MUKIY KUTBKICHHX XapaKTepUCTUK (iTOIUTAHKTOHY. 3HAYHHUX 3MiH y CKJAIi Tak-
COHIB MIKpPOBOJOpPOCTEH 1 30iJbLICHH] YaCTOTH LBITIHb Yy TOPIBHSIHHI 3 ICTOPMYHUMH AaHHUMHU HE BUSBIICHO.
SxicTe mpuOepekHNX MOPCHKUX BOA OmechKoi 3aTOKH 3a OIOJOTiYHMM EIeMEHTOM SKOCTi ((iTOINIAaHKTOH) y
BIJITIOBIZTHOCTI 3 KpUTepisimu BogHOT paMKOBOT TUPEKTHUBH OI[IHEHO SIK «3a0BIIbHHUI».

Karouosi ciioBa: Yopre Mmope, 6iomaca, YuCenbHICTh, 010pi3HOMAHITTSI, I[BITIHHA, SIKICTh BOAH
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ODESSA BAY PHYTOPLANKTON INVESTIGATIONS IN 2016-2017

Odessa National I.1. Mechnikov University, Odessa, Ukraine

Purpose. To reveal seasonal changes of phytoplankton quantitative characteristics including biodiversity
and species composition of potentially dangerous (toxic) species. Methods. Phytoplankton sampling in Odessa
bay coastal waters and samples analyses were carried out using standard methodologies. The samples were
preserved using formalin. Microscopes HUND-H600 and OLIMPUS-BH2 have been used for samples analyses.
Classification of microalgae and Cyanobacteria was done according to the standards of the international
database. Results. Species composition of phytoplankton comprised 258 species. It was shown that the dominant
phytoplankton species were Bacillariophyceae, Dinophyceae, Chlorophyceae and Cyanobacteria. The role of
other taxa was less significant and their occurrence was due to river water influence. Development of 54
phytoplankton species, which refer to the group of potentially harmful (toxic) was registered; only 12 out of their
number reached blooming level. Quantitative characteristics of Noctiluca scintillans, which can significantly
change the structure of Dinophyceae taxon in the periods of intensive breeding, were analysed. Conclusions. In
2016-2017, observations of phytoplankton quantitative characteristics annual cycle were performed in Odessa
bay coastal waters for the first time over the past 20 years. No significant changes in microalgae taxa
composition or increase in blooms frequency were revealed compared to the historical data. The quality of
Odessa bay coastal waters based on the biological quality element (phytoplankton) was assessed as “Moderate”
in accordance with the EU Water Framework Directive’s criteria.
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Hepestok H. B., Mennnen B. U., I'azeroB E. U., JIrtomkuc I1. B.
HUCCJIEJOBAHUE ®UTOIIJIAHKTOHA OJJECCKOTI'O 3AJINBA B 2016-2017 rr.
Ooeccxutl nayuonanvHulll ynueepcumem umenu U.U. Meunukosa.

Heanb. BoisiBnenne ce30HHBIX M3MEHEHUH KOJIMYECTBEHHBIX XapaKTEPUCTHK (PUTOIUIAHKTOHA M OHMOpa3HOO-
Opasue coobuIecTB, BKIIOYas BUIOBOHW COCTAB MOTEHIMAILHO ONACHBIX (TOKCHYHBIX) BuaoB. Meroasl. Coop u
aHaM3 MPo0 GUTOIUIAHKTOHA B IPUOPEXKHBIX BoAax ONIECCKOro 3aiiBa BBIMOJIHSIIN CTaHAAPTHBIMUA METO/IAMH.
KoncepBanust 00pa3iioB oCyIIecTBIAIACH C UCMONb30BaHUEM (opManuHa. [yt 00paboTku 1mpod ncmoss3oBa-
sck Mukpockornsl HUND-H600 u OLIMPUS-BH?2. Cuctemarrnka MEKpOBOIOpPOCTEH U ITHaHOOAKTEpHii TIpOBe-
JIeHa B COOTBETCTBHM CO CTaHJapTaMH MEXIyHapoJHbIX 0a3. Pe3yabrarsl. BunoBoii coctaB duTommankrona
npezacrasieH 258 Bugamu. IlokazaHo, 4To TOMUHUPYIOIINME BUAaMH ¢uToruiaHkToHa 0sim Bacillariophyceae,
Dinophyceae, Chlorophyceae 1 Cyanobacteria. Ponb apyrux TakcoHOB Oblila MEHEe 3HAUMMOM, 1 UX ITOSIBIICHHE
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ObLTO BBI3BAHO BIMSHHEM PEYHBIX BOX. bputo 3admkcupoBaHO paszBuTHe 54 MOTCHIMAIBHO OMACHBIX (TOKCHY-
HBIX) BUJIOB (DUTOTUIAHKTOHA, CpPEH KOTOPHIX TOJBKO 12 BHIOB JOCTHTalN YpOBHEH IBETEHHS. BhINONHEH aHa-
3 konmuecTBeHHbIX xapaktepuctuk Noctiluca scintillans, 3naunTenpHO BiHsIONIEH HAa CTPYKTYPY TaKCOHA
Dinophyceae B mepnojpsl MHTEHCUBHOTO pa3MHOXeHHs. BwiBoabl. Briepeie 3a mocnexnue 20 ner B 2016-
2017 rr. B npubpexxHbIX Bogax O/eccKoro 3aiuBa MPOBEICHBI HAOIIOAEHHS TOJJOBOTO IIMKJIA KOJHYECTBEHHBIX
XapaKTEepUCTUK (PUTOILIAHKTOHA. 3HAUYNTEIbHBIX M3MEHEHUH B COCTaBEe TAKCOHOB MHKPOBOJOPOCIEH U YBEIIH-
YEHHH YaCTOTHI LIBETCHUH 110 CPAaBHEHHIO C UCTOPHYECKUMH JIaHHBIMU BBISIBIIEHO He ObL10. KadecTBo mpubpex-
HBIX MOPCKUX BOoA OIECCKOTro 3ajmBa MO OMOIIOTHYIECKOMY DJIEMEHTY KadecTBa ((DPUTOIIAHKTOH), B COOTBETCT-
BUU ¢ KpuTepusaMu BomHolt pamouHoit mupektuBsl EC, orieHeHO Kak «Y TOBIECTBOPUTEIBEHOE).

KaroueBble cioBa: YUepHoe mope, Omomacca, YHMCICHHOCTh, OMOpa3sHOOOpasne, I[BETEHHE, KaueCTBO
BOJIBI

Bcmyn

Bimomo [1, 2], 1o ¢iTOMIAaHKTOH € Haii- B ocranHi 16 pokiB peryyspHi crocre-
BXJIUBIIIOI NEPBUHHOIO aBTOTPO(HOIO JIaH- pekeHHsI 3a cTaHOM QiTomnankToHy B [13UM
KOI0 XapyOBUX JAHIIOTIB MOPCBHKHX EKOCHC- MPOBOJMIN HAYKOBOI rpymnor OpechKoro
TeM, SIKA{ MepIIUM pearye Ha TiApOoJIOTiuHi i HallloHaNBHOTO YHiBepcuTety imeni I. 1. Meu-
riIpoxiMiuHiI 3MiHI, Hacammepea Ha IiJBH- unukoBa (OHY) B npubepexHUX BoJaX OCTPOBa
HICHHS BMiCTy OiOreHHHX cHoiyk y Bozi. [Ipu 3mitHuii [12, 13], Ta emizoauyHi cmocTepe-
BOMY KIJIbKICHI XapaKTePUCTHKH cTaHy (ito- xeHHss B Opnechbkill 3aToui 3IiHCHIOBAIKCH
TUTAHKTOHY JJAIOTh 3MOTY OI[IHIOBAaTH HE TUTBKA MpeICcTaBHUKaMU [HCTUTYTy MOpPCBKOi 0ioio-
HOro cTaH, a TaKOX 1 SIKICTh MOPCBHKOTO Cepe- riit HAHY i Ykpaincekoro HaykoBoro LleHTpy
nosuiia B oMy [3, 4]. BpaxoByroui yHika- exoJtorii mops [5, 10, 14, 15].
JMBHICTh MIBHIYHO-3aXiMHOI YacTHHH YopHOTO BpaxoByroui Toii ¢akT, mo Ha Oeperax
Mmops (II3YM) B ¢popmyBaHHI IEPBHHHOI TPO- OpechKoi 3aTOKHM PO3TAIIOBAaHUA OJUH 3 Haii-
TYKTHBHOCTI BChOr0 YOpHOTO MOpS, HAIPHKi- OLITBII TOPTOBO-MICHKHX ariomepatiB YopHo-
HI[l MUHYJIOTO CTONITTS crierianicraMu Onech- r0 MOps, MOHITOPHHT SKOCTI MOPCBKOTO cepe-
kol ¢inii [Hctutyty 6iomorii [liBneHHUX MOpiB JIOBUIIIA, 1 HAcaMIiepe CTaHy (iTOILTAHKTOHY,
Ta YKpalHChkoro HaykoBoro LleHTpy exosorii € TPIOPUTETHUM CEKOJIOTIYHUM 3aBIaHHSM,
Mops [3, 5, 6, 7] BUKOHYBAJIUCh pPETYISpHI 0c00JIMBO B MOMEHTHU MLBIiTiHHS (HiITOILIAHKTO-
KOMITJIEKCHI JIOCII/DKEHHSI CTaHy MOPCBKUX HY, IO CIIOCTEPIraroThCsl MPOTATOM OCTaHHIX
exocucteM y [I3UM, siki 103BONHIN OTpUMATH pokiB [14, 15]. Came TOMy, B paMKax MiXHa-
MOBHY 1H(OpMAIIiI0 PO cTaH (BiTOIUIAHKTOHY poanoro npoekty EMBJIAC 11, 3 moTtoro 2016
B mepion esrpodikamii XX cr. [8, 9]. B roii p- 1o uepBus 2017 p. Oyna peanizoBaHa MiJOT-
gac y YopHOMY MOpi crioctepiraiu HajaMipHe Ha TporpamMa iHTErpoBaHOTO MOHITOPHHTY,
30UTBIICHHST BMICTY OIOT€HHUX €JIEMEHTIB OJIHUM 3 HaWBaXKIIMBIIINX €JIEMEHTIB SKOi OyB
BHACITIIOK aHTPOIIOT€HHOTO 3a0pyIHEHHS, SKE 36ip i aHami3 3paskiB itorutankrony [12, 16].
BUKJIMKAJIO MiJBUIIEHHS TMEPBUHHOI IMPOIYK- Mera — BUBYEHHSI CE30HHMX 3MiH KiJlb-
TUBHOCTI €KOCHCTEMH, Hacamrmepes pi3ke 30i- KICHHX XapaKTepUCTHK (DiTOTUIAHKTOHY, B TO-
JBIICHHS MacH MIiKPOBOAOPOCTEH 1 miaHOOaK- My YWCITI TIOTEHIIHO HeOe3nmeyHuX (TOKCHY-
tepiit [5, 9, 10]. 3a mormomMoror MareMaTHYHOT HUX) BUJIB, BKIIOYAIYM OIIHKY Cy4YacHOTO
MOJIel PO3paxoBaHO IOBTOCTPOKOBI Mepionn cTaHy 0i0pi3HOMAHITTS.

30epexeHHs "3a0pyaHeHol" abo piuKoBOI BOIU
B Onecekuit 3atomi Bix 14 no 40 xi6 [11].

Memoou oocniorcennsn

O0‘€eKTOM JITOCHIJKEHHSI € TpUOepexHi Bij OeperoBoi JiHil (puc. 1).
Boau OpechKoi 3aTOKH, MPEAMETOM JOCITi- 3pa3ku BOAW s BU3HAYEHHs (piToruia-
JOKEHHS — KUJIbKICHI XapaKTePUCTUKK Ta BUJIO- HKTOHY 30Mpany 3a JONOMOTOK 0aToMeTpy
BUH ckiaj ¢iToruankTony y 2016-2017 pp. Hydrobios Ta anamizyBanu 3a cTaHIApPTHUMH

BiamosigHo 10 mporpamu JIOCIIKEHb METOJaMH, JETAbHO OMHCAHMMH B pobOoTax
3pa3kyd (ITOMIAHKTOHY 30Mpaiy IIOIEKaIHO [13, 17, 18]. B sikocTi KOHCEpBAaHTY BUKOPHC-
Ha penepHiil cranuii MHBS-R 3 rimbunoro 3 TOBYBasu 2 % HeUTpaabHUH PO3urH opmai-
M Ta Ha CTaHLIAX MOMICIYHUX 3HOMOK 3 IJIH- Hy. 3TyLIeHHs 3pa3KiB (QiTOMIAHKTOHY B J1abo-
ouHoro 4 M ~ 14 M Ha Biggaizendi 100 ~ 600 m paTopii 3A1iiCHIOBAITN CETUMEHTALIITHUM Me-
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Puc. 1 — Po3ramryBanHs craHLiil Binbopy 3pa3kiB (iTOINIAHKTOHY B IpHOepekHUX Bogax OnechbKoi 3aTo
ku 'y 2016-2017 pp.

TOJIOM TIicys 3-THXKHEBOI ekcro3uiii. ToTalb- HAHI 3a aBTOPCHKOIO mporpamoro TRITON® [22].
HU 30ip AiHO]ITOBOT MiKpOBOAOPOCTI HOKTI- BiagHOoCHA IIITBHICTE TIO BOJII KIIITUH MiKPOBOJIO-
mrok  Noctiluca  scintillans  (Macartney pocreii npuiimanacs 3a 1,0-1,05. Tugekc Giopis-
Kofoid & Swezy B crormi Boju (0 — qHO) TIpo- HOMaHITTS OyB po3paxoBanuii o (opmymi Ile-
BOJMIIH 3a TOIIOMOT0r0 ciTku Jxkei. HoHa [1]. TloTeHIiHO TOKCHYHI 1 HeOe3neuHi

i 00poOKK 3pa3kiB BUKOPHCTOBYBAIU BUJIM (DITOIUTAHKTOHY KJIACU(IKyBaiu 3a myOlri-
Mmikpockorn HUND-H600 ta OLIMPUS-BH2. KartisiMu nociipkens [20, 23 — 25]. TlapanensHo
CucreMaTika MiKpOBOJOpPOCTEH Ta IiaHOOaKTe- 31 300pamu 3pa3KiB (PITOIIAHKTOHY MPOBOIMIH
piif HamaHa y BiATIOBITHOCTI 10 CTaHAAPTIB MiX- CIIOCTEPE)KEHHSI OCHOBHHX (Di3MKO-XIMIYHUX Ta
HaponHux 0a3 manux [19, 20, 21]. PospaxyHku T1IpOXIMIYHMX XapaKTEpUCTHK BOAM 3a CTaHAap-
00'eMiB KJIITHH, iX YHCENBHOCTI 1 6ioMacH BHKO- THUMH MeTosiamu [13, 18].
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Pezynomamu oocnioycenv ma 062060peHHA

3a pe3ynbTaTamMy OCHIIKEHb 3pasKiB (i-
TOIUTAHKTOHY, AKi 30Mpaliil MOIeKaJHO Ha perre-
puiit cranmii MHBS-R (Bchoro 74 3paska) Ta
momicstaro (94 3paska) Ha IHIIMX CTaHINX pa-
fiony Opnecbkoi 3aTtoku (puc.l), HakOHMYCHHUI
MAacHB EKCIIEpUMEHTAJIbHUX JaHHUX, aHAIl3 SIKOTO
JIO3BOJIB BUBYMTH CE30HHI 3MiHU (BiTOILIAHKTO-
HY B niepiof 3 motoro 2016 1o yepsens 2017 p.

AHami3 BHJOBOIO CKJIaAy MOKa3aB, IO 3
motoro 2016 p. mo yepenb 2017 p. B mpude-
pexxHux Bogax OJEChKOT 3aTOKU 3apEECTPOBAHO
258 BuniB ¢itormanktony 3 12 knacis: iato-
MoBi — Bacillariophyceae (92 Bumu B 167 3paz-
kax), Hdinodirosi — Dinophyceae (69 Bunis B
165 3paskax), 3eneni — Chlorophyceae (35 B 93
3pas3kax), LlianoOakrepii — Cyanobacteria (25 B
73 3paskax), [IpumuesieBi — Prymnesiophyceae
(15 B 102 3paskax), Esrinenosi — Euglenoidea (6
B 25 3paskax), 3osiotucti — Chrysophyceae (4
Buim B 16 3paskax), Kpunrodirosi
Cryptophyceae (4 B 107 3pa3kax), [likTioxoBi —
Dictyochophyceae (2 Bumu B 2 3paskax), Xoa-
Honarenstu — Choanoflagellatea (2 Buau B 9
3paszkax), EOpinmieBi — Ebriophyceae (2 B 14
3paskax), Kom'toratu — Conjugatophyceae (2
BUIM B 3 3paskax). Brmeprie B paiioni moci-
JoKeHb Oynu 3Haiimeni kom'toratu (Closterium

50
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10

lineatum Ehr. et Ralfs ta Staurastrum chaeto-
ceros (Schroed.) Sm.), sixku He dikcyBamu pa-
uimre [6, 10, 14].

BpaxoBytoui OimbIn  penpe3eHTaTHBHY
KUTBKICTD 1 9acTOTy 300py 3pa3kiB (iToriaHk-
TOHy Ha penepniii cranuii MHBS-R, nerans-
HUH aHajli3 CE30HHMX 3MiH BHJOBOTO CKIAAYy,
YHCENBHOCTI Ta OioMacu (hiTOIUIAHKTOHY TIPO-
BEJICHO HaMHM came Juis i€l cranuii (puc. 2, 3).

B nocnimkeHux 3pa3kax BOAU KiTbKiCTh
BUZIB (ITOINIAHKTOHY y MOBEPXHEBOMY Iapi
Bomu kojmBaiachk Bim 11 (20.12.2016) mo 42
BuAiB (10.06.2016); y npuaoHHUX mapax BOAU
(6ins 2,5 m) Bix 10 no 38 Bunais (puc. 2).

CepenHs KiTbKiCTh MiKpOBOJOPOCTEH Ha
000x ropm3oHTax ckmagana 20 BumiB. Y 17
Bunaakax (23% Big cymMapHOi KiBKOCTI 3pa3-
KiB) YHCJIO BHIB Yy MPHUIOHHOMY IIapi BOIU
MIEPEBHIIYBAJIO YHCIO BUMIIB Y TIOBEPXHEBOMY.
MakcuMyMH B pO3MOALTI KiJIbKOCTI BUJIIB CIIO-
crepiranu B uepBHi 2016 p. 1 2017 p., a miHi-
MaJbHY KUTBKICTH BHIIB — y KBiTHI 2016 p. 1
2017 p. Ta y BepecHi — nuctonani 2016 p., mo
BiZIMIOBi1a€ HOPMaJIbHOMY CE30HHOMY PO3BHT-
Ky YOPHOMOPCHKOTO (DiTOTNIaHKTOHY [2, 6, 7].
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Puc. 2 — KinbkicTs BUIB (DiTOIUIAHKTOHY B IIOJICKaTHUX 3pa3Kkax BOAM, SKH 30Mpajn y IIOBEPXHEBHUX Ta MPHU-
JOHHHMX Imapax Boau Ha craniii MHBS-R B Ozxecskiit 3atoui B 2016—2017 pp.
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Puc. 3 — Cymapua uncensricts (N, ki1.-10%17") a 6iomaca mikpoBogopocreii (B, Mr-m™®) B moBepxHeBoMy mapi
Boau cranIii MHBS-R B Onecrkiit 3atomi B 2016—2017 pp.

B 3MiHax KITBKICHHMX XapakTepUCTHK
¢itommanktony Ha craniii MHBS-R (puc. 3)
CIIOCTepiranach BHCOKA MIHIUBICTh PO3BUTKY
IUVIAHKTOHY Ta (opMyBaHHS 3  CE30HHHUX
MaKCHUMYMIB. JIIOTHH, TpaBeHb — YEpBEHb 1
ycromnazn 2016 p. ta motuii i TpaBenb 2017 p.
MaxkcumanbHa YUCEBbHICTh (DITOIUIAHKTOHY B
MOBEPXHEBOMY IIapi Boau 3apeectpoBana 30
tpaBust 2016 p. (86555 kn.e10%x™), a wmini-
MaibHa 1 mucromama 2016 p. (134 K.e10%r™).
Maxkcumymu 6iomacu (HiTOIUTAHKTOHY (OpPMY-
BaJIHCs BIITKY (depBeHb, cepnenb 2016 p.) Ta
HaBecHi (Oepe3eHb, TpaBeHb 1 yepBens 2017 p.),
a MiHIMyMH — HAIIPUKIHII CEPITHS Ta JIMCTOIA/Ia
2016 p. 1 Hanpukinmi 6epesns i tpasus 2017 p.
MakcumanbHa Olomaca B MOBEPXHEBOMY IHapi
Bonu Oyna 3apeectpoBana 12 mrororo 2016 p.
(49050 mrem”), Ta B uwepBni 2017 p. (37152
Mr-mM°), a miniMamena 30 smcromaza 2016 p.
(35 mMrem™). Benuki Macu (iTOIIAHKTOHY B
YMOBax «30epiraHHs» 3a0pynHEHOi BOIM Ha
akBaropii 3aroku moeruii dac [11] cTBOprOE
3arpo3y cTabiIbHOCTI CTaHy 0i0IIEHO3Y.

3 orisimy Ha Te, IO PO3BHUTOK (iToma-
HKTOHY 3aBXKIH 3aJIe)KUTh BIJI TiAPOIOTo-
rigpoximiggoro pesxkumy [2, 3, 4], a TakoK, 110

46

paiiorn OnechKoi 3aTOKM 3HAXOIUTHCS BiJ TOC-
TIHHUM BIUIMBOM PIYKOBHX BOJ, K HAJIXOSATh
BiJl IENBTOBUX paiioHiB pidok JlHimpa, byry ta
Huictpa [5, 6, 10, 14], npoaHasti3oBaHO pe3yiib-
TaTh BUMIPIOBaHb OCHOBHHX ()i3UKO-XIMiYHHX
XapaKTEPUCTUK BOAHMX Mac (puc. 4, 5), mo
MPOBEJIEHI OJTHOYAcCHO 31 300poM 3paskiB (i-
TOIUTAHKTOHY [12].

Kopotkuii aHani3z ¢i3uko-XiMiYHUX TTOKa-
3HUKIB T0Ka3aB HACTYyIHe. B po3moisi coiaoHo-
CTi CE30HHWH XiJ BIJICYTHIH, ane Ha MPOTs3i
2016-2017 pp. crocTepiraiu Ay)ke 3Ha4YHI 3MiHI
Bin 8,65 PSU (30.03.2017 p.) no 17,27 PSU
(23.03.2016 p.) 1 17,36 PSU (30.03.2017 p.).
PiBeHb CONIOHOCTI XapaKTepU3yBaB MOXOHKCHHS
BOHOT MacH. [Ipu cepeTHLOMY 3Ha4YeHHI COJIO-
HocTi 15,7441,30 PSU mis Bckoro mepiomay crio-
crepexxenb 21.04.2016 p., 30.05.2016 p.,
21.06.2016 p., 21.11.2016 p. ta 10.03.2017 p.
CIIOCTEpIraJId  Pi3Ki 3MEHIIEHHS COJIOHOCTI: 3
17,27 no 13,76 PSU; 3 16,85 mo 11,85; 3 16,44
1o 10,96; 3 16,91 no 13,39 Ta 3 16,55 no 8,65
PSU BignosinHo. Came 11l 1aT¥ MOXKHA 1I€HTH-
(iKyBaTH sIK Yac MOTPAIUIHHSA 0 PaifoHy po3I-
piCHEHMX BOJHHMX Mac. TemriepaTypa BOIM Maia
YITKWI CE30HHUH XiJ] Ta B IIEPIOJT IOCITIPKEHb
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Puc. 5 — Cepenni 3Ha4eHHST HACHYEHOCTI KUCHEM Ta BOJHEBOTO MOKAa3HUKA BOJHOTO IIapy
(0 M — o) Ha ctanuii MHBS-R B Onecskiii 3aTori B 2016—2017 pp.

konuBasiack Bin 1,5 °C (28.02.2017 p.) mo 26,5 °C 3MiH TeMIIEpaTypH JeKiibKa pasiB TOpyIIyBa-
(29.06 Ta 20.07.2016 p.) pu cepeTHEOMY 3Ha- J1ach, KOJIM JIO PaliOHy CHOCTEPEKEHb HaIXO/U-
yeHHi 14,2+6,1 °C. MOHOTOHHICTb CE30HHUX 7| X0J0aHI Mopcekki BoaHi Macu (20.05.2016 p.,
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10.06.2016 p., 11.07.2016 p.) i Temmeparypa
BOIM 3MeHInyBanach Ha 2—5 °C, a moTiM 3HOBY
spocrama  wHa  5-10°C (30.05.2016 p.,
29.06.2016 p., 20.07.2016 p.). Kourenrparii
PO34YMHEHOTO KUCHIO Ha cTaHIlii MHBS-R komu-
BAJIUCH B 3aJICKHOCTI BiJl CE30HY B MeXax Bif 7,2
mr/it (29.06.2016 p.) no 13,89 mr/m (10.03.2017
p.) Tpu cepenHpoMy 3HaueHHi 9,89+1,47 wmr/m.
[Toka3HMK BiJHOCHOI HACHYEHOCTI BOI KHUCHEM
(O,, %) s3mimroBaBcs B Mexax Bim 90,9 %
(21.09.2016 p.) no 122,7 % (30.05.2016 p.) mpu
cepenapomy 3HaueHHi 104,2+6,4 %. Bopuerwuit
MIOKa3HUK MOPCHKUX MpubepexHnx Bog Onech-
Kol 3aToku B 2016—2017 pp. 3MiHIOBaBCS B Me-
xax Big 8,14 (19.04.2017 p.) no 8,66 i 8,67
(29.06.2016 p. 1 10.03.2017 p.) npu cepeTHEOMY
3HauenHi 8,43+0,11. [lpu mpoMy cimiff BiAMITHTH,
10 KOJMBAHHS 3HA4e€Hh HACHYEHOCTI KHUCHEM 1
BOJIHEBOT'O MOKa3HHUKA CIOCTEPIraid CHHXPOHHO
31 3MiHaMH COJIOHOCTI 1 TemMnieparypu (puc. 4, 5).
CraTuCTUYHWIA aHaJli3 BUSBHB 3HAYMMI KOpeEs-
iiiH B3aeMo3B'si3ku (mpu P>0,95): mix Temre-
paTypol0 Ta KOHIIEHTPAIIEI0 PO3YMHEHOTO KHC-
mio (=—0,92) i BogaeBUM moka3ankoM (r=0,30),
IO CBITYMTH TPO TMEpPEeBAKAHHS TMPUPOJHUX
TMPOLIECIB; MIXK COJIOHICTIO 1 BIZJHOCHOIO HacHue-
HICTIO KUCHEM, BOAHEBHM TMOKa3HUKOM i TIPO30-
pictio Boau (r=—0,43; r=—0,63 ta r=0,28 Bizmo-
BiIHO), TOOTO MpPH 3HIKEHHI COJIOHOCTI MOPCh-
kux BoJ B OjechbKili 3arolli, 0 3aBKau OyJio
00yMOBJIEHO aJBEKIII€I0 PO3MPICHEHNX BOJ,
BIZIHOCHA HACUYEHICTH BOAW KHUCHEM 1 BOIHEBHI
TIOKa3HUK 3POCTAIH, & MPO30PICTh BOJAM 3HHXKY-
BaJIaCh, MIX MPO3OPICTIO Ta BiJHOCHOIO HAaCHYe-
HICTIO KHCHEM, BOJIHCBUM TIOKa3HUKOM Ta COJIO-
Hictio (1=0,24; =—0,54 ta r=0,28 BiAIOBIIHO).

AHami3 CTaTHCTHMYHUX B3a€MO3B’S3KiB
3MIH YHCEJIBHOCTI 1 OiomMacu (iTOIUIAHKTOHY
(puc. 3) Ta (}i3UKO-XIMIYHUX XapaKTEPUCTUK
(puc 4, 5) mokasas, MO 3HaYUMI KOe(illieHTH
kopersuii (P>0.95) cymapnoi uucenbHOCTI (i-
TOIUIAHKTOHY Oynu 3a(ikcoBaHi 3 BiJHOCHOIO
HacuyeHicTio kucHeM (r=0,53), cooHicTIO
(r=—0,45) Ta BoaHeBuM mokazHukoM (r=0,32).
Junst 6iomacu (HiTOINIAHKTOHY 3HAYUMI KOpEJisi-
uiitai 38°s13ku (P>0,95) cnocrepiranmcs nwume 3
BiTHOCHOIO HacuueHicTio kucHeM (1=0,38) Ta
temnepatyporo (r=0,26).

VY BUOOBOMY cKJai (iTOIIaHKTOHY J0-
CJIIZPKEHOTO palioHy HAMOUIBII YacTile peecT-
pyBaJlCh  MIKpOBOJOpOCTi 1 miaHoOakTepii
(tabn. 1), xoua iXHii BIIHOCHHMH BHECOK HE
3aBXIU Oyia TOJOBHUM B TOMYJSIiSX (itor-
JIAHKTOHY. bBiNblnicTh 3a3HaYeHHUX BHIIB TaK-
COHIB J1aTOMOBHX 1 JIiHO(MITOBUX BOJIOPOCTEH
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CTBOPIOBAJIM CE30HHI YTPYIIOBAHHSA, SIKi 3MiHIO-
BaJIM OJHE OJIHOTO B 3aJIS)KHOCTI Bix ce30HYy. B
TIepio] MOCHIKEeHb 9 BHIIB MIKpOBOAOPOCTEH
PO3BHBAIMCS TOCTIHHO 3 BECHHM IO MOYATKY
3WMH, X04a 1 He JIOMiHYBaJI TIOCTIHO 3a YHCe-
TBHICTIO 200 6iomMacoro B ckiaai (DiTOLEHO3Y:
Chaetoceros curvisetus, Ditylum brightwellii,
Pseudo-nitzschia delicatissima, Skeletonema
costatum, Thalassionema nitzschioides,
Prorocentrum micans, Tripos furca, Emiliania
huxleyi, Leucocryptos marina. Ilosia Synedra
ulna, Dunaliella viridis, Monoraphidium
contortum, Limnothrix planktonica (6epe3ens —
TpaBeHb) Oymna TOB's3aHa 31 30UIBIICHHAM
BIUIMBY PIYKOBUX BOJ, IO MiJTBEPIKYETHCS
TaHUMH 070 costoHOCTi (puc. 4). KinbKicTh
MOPCBHKUX BHIIB (iTOmIaHKTOHY B OJIECHKHA
3aromi craHoBmwia 53,5 % Bim cymapHoi, mpic-
HoBogHi Buau — 41 %, xocmomnomt — 5,5 %
[19, 21]. BupoBuii cknan ditorneHo3y OyB 3BU-
qaitnum s [134YM, BtiMm, Briepimie B paiioHi
JIOCITI/DKeHb OYyJIM 3HaMJIeH] MpPiCHOBOJHI KOH'-
toratu (Closterium lineatum Ehr. et Ralfs Ta
Staurastrum chaetoceros (Schroed.) Sm.), siki
He (ikcyBanu panime [6, 10, 14].

AHaJli3  BITHOCHOI 4YaCTKH OKpPEMHX
TaKCOHIB (TpyHn) B CyMapHy 4HCEIIBHICTBH
¢iTormankToHy Ha penepniid cranuii (MHBS-
R) mokaszag (puc. 6), 1110 TOJIOBHUMH TAKCOHAMH
Oymu miaHoOakTepii, sSKi B TEpioJl TOCIIKEHb
naBanu B cepenuboMy 38,1 % Ta 3MiHIOBaNUChH
B iHTepBaii Bix 1 % 1o 88 %. Ha apyromy micti
Oynu aiatomoBi Bomopocti — 33,4 % (Bim 1%
10 99 %); npumHe3ieBi Bogopocti — 22,1 % (Bix
2% no 87 %); 3eneni BomopocTti — 16,8 % (Bin
1 % no 52 %); xpunrodirosi — 14,7 % (Bix 1 %
no 73 %), ninodirosi Bomopocti — 4,7% (Bix
0,1% mo 27%). HesHaunuii BHECOK 10
CyMapHOi 4HCENbHOCTI (ITOIEHO3Y MpUTaMaH-
HUI TaKCOHaM: XOaHO(IIarensiTam, 3 CepeIHer0
yucenbHiCTIO 3,9 %; 30JI0TUCTHM  MIKPOBO-
nopoctsim — 3,8 %; eBrIIEHOBUM BOJOPOCTSIM —
0,4 %.

MaxkcumyM pO3BUTKY IiaHOOAKTEpiH, sKi
JaBaJl HAWOINBIIWMI BHECOK JIO CyMapHOi
YHCENBHOCTI  (DITONEHO3y, CHOCTepiraiu B
tpaBHi 2016 p. (55526 xn.+10%n™). 3a nepion
JOCIII-KeHb Oyno Tpudi 3a(hikCOBAaHO MacOBHMA
possutok  mianoGakrepiii  (30.05.2016 p.,
21.11.2016 p., 20.06.2017 p.), konu X yMcemb-
HICTh B 3pa3Kax BOJM 3HAYHO MEpEBUIIyBaja
YHCEJIBHICTh  JIaTOMOBUX 1  JUHOQITOBUX
BoJlopocTeil.  MakcuMmanbHy — YHCENBHICTh
JIaTOMOBUX BOZOpOCTEH (DIKCyBald TaKOX B
tpaBui 2016 p. (27098 kim.+10%x?), aGo B
aepeai 2017 p. (27779 kn.+10%1™). B mepion
THTEHCHBHOTO PO3BUTKY BUJIIB, 3BUYAHHHX JIJIS
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Taéauus 1

Hepenik Haiimomupenimux BuAiB ¢ironnankrony B 2016—2017 pp.

NoNe Hassa Buay Hepion [POIBUTKY,
Micsani
Bacillariophyceae

1 Cerataulina pelagica (Cleve) Hendey 5-7

2 Chaetoceros curvisetus Cl. 5-6, 11

3 Chaetoceros socialis Laud. 5-7

4 Coscinodiscus janischii A.S. 6-11

5 Cyclotella caspia Grun. 4,6-7

6 Cylindrotheca closterium (Ehr.) Reim.et Lewin 3-9

7 Dactyliosolen fragilissimus (Berg.) Hasle 5-7

8 Ditylum brightwellii (West.) Grun. 3-7,11,12

9 Pseudo-nitzschia delicatissima (Cl.) Heid. et Kolbe 4-11

10 Skeletonema costatum (Grev.) Cl. 3-7,11

11 Synedra ulna (Nitzsch.) Ehr. 4-7,9

12 Pseudosolenia calcar avis (Schul.) Sunst. 6-9

13 | Thalassionema nitzschioides Grun. 7-11

14 | Thalassiosira parva Pr.-Lavr. 2-4
Chlorophyceae

15 Dunaliella viridis Teodor. 4—6

16 Monoraphidium contortum (Thur.) Kom.-Legn. 3-7,11

Dinophyceae

17 | Ceratium fusus (Ehr.) Dujard. 6-10

18 | Diplopsalis lenticula Bergh. 6-9

19 Gymnodinium wulffii Sch. 4-8

20 Gyrodinium lachryma (Meunier) Kof.et Sw. 2-7

21 Heterocapsa triquetra (Ehr.) Stein 2-9

22 Lessardia elongata Saldar. et F.J.R.Taylor 5-8

23 | Lyngulodinium polyedrum (Stein) Dodge 6-9

25 Noctiluca scintillans (Mac.) Kof. & Sw. 6-12

24 Prorocentrum cordatum (Osten.) Dodge 6-12

26 Prorocentrum micans Ehren. 5-7,9-11

27 Prorocentrum scutellum Schr. 6-11

28 Protoperidinium pellucidum (Bergh) Schutt 3-9

29 | Tripos furca (Ehrenberg) F.Gomez 5-9
Cyanobacteria

30 Limnothrix planktonica (Wolosz.) Meffert 4-7,9-11

Prymnesiophyceae

31 Emiliania huxleyi (Lohm.) Hay et Mohler 6-11
Cryptophyceae

32 Leucocryptos marina (Braar.) Butcher 3-12

Opnecwkoi 3aroku (muB. Tab6n. 1). Hampukinmi
TpaBust 2016 p. MakCHMyM YHCENIBHOCTI
NPUMHE31€BUX BOAOPOCTEH Ha perepHili cTaHIii
(MHBS-R) csras 5188 kie10%n". Makcu-
MaJbHy YHCENBHICTh 3ClICHUX  BOJOPOCTEH
3adikcyam 21.04.2016 p. (10122 kir.e10%™),
KOJIM iXHSI YHMCENIBHICTh B 7 pa3 IepeBHUIllyBaja
YKCENIbHICTh A1aTOMOBHX (puc. 6).

BypximBuii  po3BUTOK  KpUOTODITOBHX
BoziopocTeii Ha pernepHiii cranuii (MHBS-R)
crioctepiramy y Tpaesi 2016 p. (3688 xi.+10%1™)
i B BepecHi 2016 p. (1047 w1.+10%1™). Haii6inbur
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IHTEHCUBHHUI PO3BUTOK TUHO(ITOBHX BOIOPOC-
Teld, He BPaXOBYIOUH YHCEIIbHICTh HOKTLTIOKH, Ha
0 M cnocrepiramu B TpaHi—4epBHi 2016 (5245
xn.e10%™) i B uepsri 2017 (1605 k.e10%™Y).

JociipKeHHsT BHECKY OKPEMHX TaKCOHIB
B CyMapHy Oiomacy (iTOIUIAaHKTOHY TIOKa3alIH,
mo B 20162017 pp. moMiHyBaiu JIIaTOMOBI
BOJIOPOCTi, SIKI (OPMYBaJIM B CEPEHHOMY
58,3 % OiomacH, 3MIHIOIOUUCH B IHTEPBATL Bif
0,2 % no 98 % (puc. 7).

JuHodiToBI BOmOpOCTI CKIagaiu B cepe-
nasomy 33,0 % (mianazow Bin 0,5 % 10 96 %),
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B TpaBHl—qepBHl 2016 p. (9153 — 10470 mr'm®) i
B yepBHi 2017 p (1 1635 mr-m). Cotix BigmitaTH,
mo B I Tmepiogd OiomMaca IUHO(MITOBUX
BoJOpocTel 3HayHO (B 7—50 paziB) mepeBuIy-
Baa 0OiomMacy MdiaTOMOBHIX BOIOPOCTEH (ITUB.
puc. 7).

biomaca l'IpI/IMHe3i€BI/IX BOJIOpOCTEi Oyrna
HaI/I61HLIHOIO HampuKiHii TpaBHs 2016 p.
(685 mr-m™). CGPCI[HII/I BMICT 3€JIeHHX BOJIO-
pocteii y ckmam  QitomnmaHkToHy — OyB
He3HauyiM (4 %), ane HanpukiHui TpaBHst 2017
p. PEECTPYBATH MAKCHMyM DOSBHTKY 3CICHHX
(62 mr-m*), mo B 3pasKy BOIU BTpHYi TIEPEBH-
myBaay Oiomacy HiaTOMOBHX BOIOPOCTEH Ta
¢dopmyBarmn 57 % cymapHOi Macu (DITOIUTAHK-
TOHy (muB. pwuc.7). MakcumanbHa Oiomaca
KpHMITO(DITOBHX MIKpOBOAOpOCTEH Oyna
3adikcoBana Ha piai 120 mr-m™ (10.05.2016).

PesynpraTi KOpeNAMiHHOTO aHai3 MiK
YHCENBHICTIO ~ JIIaTOMOBHX  BOJIOPOCTEH  Ta
(1)i3HKo—xiMquHMH XapaKTepUCTHKaMH T10Ka3aB
3HaYUMI Koe(blmeHTn Kopen;mn THIIe MK
YUCENBHICTIO  J[IaTOMOBUX 1  HACHYCHICTIO
posunnennm kucuem (0,51 mpu P>0,95). Tichi
KOPEJISIiKHI 3B’SI3KK OYJIM 3apeeCcTPOBaHI TAKOXK
3 CyYMapHMMH BEIMYMHAMU YHCEIBHOCTI 1
Oiomacu ¢itomtankrony (BianosimHo 0,70 Ta
0,57 nmpu P>0,95) ta 3 BnacHOKw OioMacoro
miaromoBux (0,57), 4MCENBHICTIO TUHO(PITOBUX
(0,35), Oiomacor 3eleHHX MiKpPOBOJIOPOCTEM
(0,30), 3 wumcempHiCTIO 1 ©OiomMacor IIiaHoO-
Oakrepiit (0,51 1 0,59 BimmoBimHO), a TakoX 3
YHCENBHICTEO 1 0iOMacor  KpHUITO(ITOBHX
Bogopocreit (0,63 i 0,66 BimmosimHO). 3MiHI
OlomMacy J1iaTOMOBHX KOPENIOBAIM JIMIIE 3
BIZIHOCHOIO  HacuueHicTio  kucHeM  (0,28),
cymapHoto uncnennictio  (0,40) OioMacoro
(0,94) oitormankToHy Ta 3 0IOMacor IiaHO-
Oakrepiii (0,52).

CratucTH4HUN aHali3 BUSBHUB TiCHI Kope-
JsiiiHi 38°s13ku (pu P>0,95) Mik dncenbHICTIO
JHOGITOBHX BOgOpocTeii Ta comonictio (—0,47),
Hacu4eHicTio po3umHeHnM kucHeMm (0,53), pH
Bozu (0,40), cyMapHHMH YHCENBHICTIO 1 Gioma-
coto (itormankrony (0,66 Ta 0,38 BimnOBiNHO),
urcenbHicTIo miatomoBux (0,35), 3eeHux BoO-
pocreit (0,29), mianobaxrepiii (0,63), erieHo-
BHX Bogopocreii (0,96), 3010THCTHX BOIOpOCTEH
(0,75), xpinrrodpitoBux (0,35). st Giomacu u-
HO(ITOBHX MIKPOBOAOPOCTEH OyJIM 3apeecTpo-
BaHi 3HAYMMI KOPEIAIiKHI 3B’ I3KH 3 TIPO30PICTIO
(-0,27), nacuuenictio kucueMm (0,37), BomHEBUM
nokazHukom (0,43) cononictio (—0,58), cymap-
HUMH YHCETIBHICTIO 1 6ioMacoro (iTomIaHKTOHY
(0,31 i 0,39 BiATIOBIIHO) i €BIIIEHOBHX BOIOPOC-
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teit (0,96 1 0, 93 BiANOBIIHO), YUCENBHICTIO JTU-
HoditoBux (0,64) i 3emenux (0,29) MikpoBOAO-
pocreii Ta yncenbHicTro 30motuctux (0,77).

OcobnmBa yBara Hamu Oyna TMpuziieHa
rerepoTpodHiii  MIHOGITOBIH  MIKPOBOIOPOCTI
Noctiluca scintillans, 1o po3suBaeThest y Temmiit
BOJIi 1 CITO’KMBA€E OAKTEPIOTIAHKTOH, IPiOHI MiK-
POBOIOPOCTI, MMCTH AWHO(MITOBUX, SHII KOIIE-
TMOAiB, HAYIUTI1, TMYUHKH Ta IKpy pHO, BILTHUBAIO-
4H, TAKUM YHHOM, Ha CTPYKTYPY 6ioreHo3iB [25 —
28] 3a HamMMu JochiukeHHSsMH B OnechbKii
3aTOll, BENWKI KIITUHW HOKTLTIOKM TOTJIMHAIH
TakoX 1 mpibHi miHOGITOBI Bogopocti. HeoOxi-
HO BIJMITUTH, III0 MM HE BKJIIOYAIH KiIGKICHI
XapaKTEPUCTUKH HOKTUTIOKH 10 CyMapHoOi Oio-
MacHd 1 YMCENBbHOCTI (ITOIEHO3y y 3B’S3KY 3
METOANYHUMH OCOOIMBOCTSIMU 300py 3pasKiB —
BiZI0ip (hiTOMIAHKTOHY 3MiMICHIOBAaBCS OaTOMeT-
paMH Ha OKpEMHUX TOPH30HTaX, a HOKTUTIOKY MH
BiJIOMpaJIM 3 BOJHOI TOBIIII BiJl JHA JIO TIOBEPXHI.
Came TOMy, JJs1 TIOPIBHSIHHS XapaKTEPHCTHK
JUHO(ITOBUX MIKPOBOJOPOCTEH Ta HOKTUIFOKH
MH MepepaxyBajy CBOI pe3yJIbTaTH Ha OJUHUIIIO
00’ emy (v®) Bomu fuIst Bei€i BOXHOI TOBII  Bif
MOBEpXHi JI0 JHA Ha periepHil crannii MHBS-R
B Onechbkiit 3atori (puc. 8).

B paiioni mociipkeHb B LUK PO3BUTKY
HOKTUTFOKH BIIMi4€HO 2 MaKCHMYMH: B TpaB-
Hi—4epBHI Ta B OBTHI, IO I[JTKOM BiJITIOBia€
pe3yJibTaTaM JIOCHTI/PKEHb 1HIIMX aBTOpiB [27,
28] y YopHOMy MOpi. AHaJIi3 3MiH YUCEIBHOCTI 1
0iomMacH HOKTUTIOKM TOKa3aB, mo 10 depBHS
2016 p. 6yno 3aPEECTPOBAHO MAKCHMAIbHE JULsL
BCHOTO neplo,uy JIOCITi JDKEHb SHAYCHHS HCElIb-
HOCTI HOKTU'IIOKI/I (224000 xm.em” ) pu Giomaci
(240 1 Mrem™) Ta HeBETMKHX PO3MIPAX MOJOIUX
kiituH (miametp 250 — 350 mxwm). [oTim Ha mpo-
TSI31 JIBOX MICSIIIIB HOKTUTIOKY HE PeecTpyBal i,
nume novynHaour 3 10 mumas go 20 rpyaHs
Maibke B yCiX 3pa3kax (3a BUKIIOUYCHHSM 3pa3Ky,
Biniopanoro 20.10.2016), dikcyBanu npHCYT-
HICTh HOKTLUTFOKH: YHCEITBHICTh 1 0ioMaca 3MiHFO-
BAIMCH B MeXkKax 1 62-5556 kir.em™ 0,04-30 Mrem
% BimmoigHO. Y 2017 p., 3riHO 0 CE30HHOTO
PO3BUTKY IWHO(ITOBOTO TUIAHKTOHY (JWB. PHC.
8), HOKTUIIOKY PEECTpYBaM B YCIX 3pa3kax 3
10.05.2017 mo 30.06.2017 p., 32 BUKIIOUESHHSIM
3paszka, 3ibpanoro 31.05.2017 p. Ilpu mpomy
YUCENIBHICTE 1 OioMaca KOJUBAIUCH B MEXKaxX Bij
554 koM™ 10 34461 ki.em™ Ta Bix 0,9 MM 10
1683 Mrem™ BiAOBiIHO. Byno 3a3znaueno, mo B
yepeHi 2017 p. po3BUBaNUCS OLIBII BEINKI HOK-
TUTIOKH (miametp KmiThH 10 550 — 600 MKM), Hik
y depBHi 2016 p., 110 i CIPUYUHKUIO CTBOPEHHS
MaKCUMAaJIbHOT 332  TIepioJi  MOHITOPHHTY
20162017 pp. BennuuHM 6i0MacH HOKTUTIOKH.



Visnyk of V. N. Karazin Kharkiv National University Series «ECologyy , 2018, I1ssue 18

10000 -
B
1000 +
%

2 . 4

5 = . 2

w00 +_ & I?" 5 A

B 2 =hao Be e

= lﬁ e e B e

=4z 2 A AHE B

7 Z AHEHE

i E A H H EHE

10 E S HEH

g g 2 H EE B

g £ - H HE E

Z = ?5»??

é bkl

1 e £ 4 EEE B

Z F 207 2 zQ=

5 = wile| ol i

F - IR e

F 1 AR

= = SE I EE

= = S EE

£ = R

£ = o | El o)

Al 2 22222

0,1 < S ot 2

T T e x

e = WE WD W e OO0 OO0 Oh

T O o o O O O O O

oy DD O O O O O O

T4 T4 T4 O — A 4 -— & T

Ezza — OlomMaca TiHO(DITOBHX, Mr-M's;

mmm — Giomaca Noctiluca, mrem”

3

0LILLG .\\\\\\\\\V

| e — qriceNIbHICTH NOCtilUCA, Ki1.oM

1000000
- ¥
q; 10000

5 2l £
e =
5 LA
Z Z o - 1000
i Z Z: ??
KT B -
L fl"n z i 100
2l 0 U
H o B R
H H I/ Zl =
1 H % 2l g
E il 2| =
=i b3 2l g
B = ol & 1
o 3 -
B kA = 1R
E H e 2 I
il Al XY
= Z0% s FIE: =
FE FE Z # g
| HE Z gz
- HE £ - 001
- 1k
- HE £ i
Z 212 2B A EEE. 0001
WM oe e e e o
ZDo8sg8 323388
— > O > > OO Oh O

— YHCETBHICT AiHO(ITOBHX, KiI.*1 OG-M'3;
3

Puc. 8 — UucenpnicTs i 6iomaca ainodiroBux Bogopocreit i Bumy Noctiluca scintillans (Mac.)
B CTOBII BoAM Ha penepHiit crannii MHBS-R B Opxecekiii 3atomi B 2016—2017 pp.

CraTUCTUYHMIA aHaJIi3 B3aEMO3B’SI3KIB YH-
CeJIBHOCTI 1 GioMacy MiKpOBOIOPOCTI HOKTUTIOKH
3 (i3UKO-XIMIYHUMH XapaKTepPUCTUKAMH BOJIM
BHSIBMB 3HAUHUMHI KOPEJSIIHHMIA 3B’5130K (IpH
P>0,95) mumre Mik 06iOMacor0 HOKTLIIOKH Ta
Hacuuenictio kucHeM (0,34). UncenpHiCTh HOK-
TUTIOKK 100pe KOpesroBaia 3 CyMapHOK OioMa-
coto dirommrankrony (0,59), 3 6iomacoro miaro-
moBux (0,61), umcenpHICTIO XOaHO(DIAreIST
(0,90), umcenpHicTIO 1 Oiomacoro eOpimieBHUX
Bojopocteit (—0,59 i —0,63). Jlns GiomacH HOK-
TUTIOKM TICHI KOpeNsIiiHI 3B’S3KM CIIOCTepira-
JIMCh 3 YMCETIBHICTIO 1 6iI0Macor BChOro (itorr-
naukrony (0,44 i 0,80 BiamoBizHO), AiaTOMOBHX
Bogiopocreit (0,62 1 0,84), mianobakrepiii (0,45 1
0,82) ebpimiesux Bogopocteit (—0,53 i —0,61), a
Tako)k 3 umcenbHicTIo XoaHodmaremst (0,79).
YucenbHICTh 1iaH00aKTepil TICHO KOpesoBaa 3
comnonictio Boau (—0,39), BOIHEBMM IMOKA3HUKOM
(0,43) Ta HACHYCHICTIO PO3YHHCHUM KHCHEM
(0,45), 3 cymapHOIO YHCENBHICTIO 1 0GioMacoro
¢itormtankTony (0,96 i 0,36 BiamosigHO), a Ta-
KO 3 uncenpHicTio aiaromoBux (0,51), murOdi-
toBux (0,63), 3enenux (0,45), mpuMHE3iEBUX
Bogopocreit (0,56 i 0,56 BinmosimHO), KpinTodi-
toBux (0,41 1 0,39 BiAmoBizHO) Ta GioMacoro
BiiacHe IiaHoOakrepiit (0,75). st 6Giomacu ia-
HOOaKTepiil crocTepirayMch 3HAYUMI  B3ae-
MO3B’5I3KH 3 HacuueHicTio kucHeM (0,34), cyma-
PHOIO YHCEINBHICTIO 1 6ioMacoro (iTOIIaHKTOHY
(0,76 1 0,49 BigmosigHo), miaromoBux (0,59 i
0,52 BiamnosinHO), 6Giomacoro 3enenux (0,57).

YucenpHICTh TPUMHE3IEBUX BOJOPOCTEH
HE Mala KOpeSLIMHMX 3B’s3KIB 3 (i3uKO-
XIMIYHUMH XapaKTEPUCTHKAMM, aje TICHO Kope-
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JIFOBaJia 3 CYMapHOIO YHCENBHICTIO 1 6ioMacoro
¢iroruanktony (0,36 1 0,47 BigmoBiaHO), a Ta-
KOXK 3 UYHCENBHICTIO ItiaHoOakTepiit (0,56), Ta
BiacHo Giomacoro (0,92). [l Giomacu mprM-
HE3I€BUX BOJOPOCTEH CHOCTEpiranyd 3HaYNMI
KopersmiiHi B3aemo3s’si3ku (mpu P>0,95) 3 Ha-
cudenictio kucHeM (0,38), cyMapHOIO YHCeNbHi-
crio ditomtanktony (0,47), 3 YHCENBHICTIO -
Ho(iToBUX Bomopocreii (0,42) Ta miaHoOakTepii
(0,56), 3 Bmacuoro Giomacoro (0,92).

UmcenpHICTh 3€TICHNX BOIOPOCTEH TiCHO
kopemoBana (mpu P>0,95) 3 comowicTio BoaM
(-0,52), cymapHOIO YHCETbHICTIO (hiTOIIIAHKTO-
Hy (0,52), a TaKOX 3 YHCENBHICTIO J[IaTOMOBHX
(0,51), uwmcenpHicTIO i GioMacor0 AUHODITOBHX
Bozopocteii (0,29 i 0,29), BnacHow Giomacoro
senernx  (0,75), UYMCENBHICTIO IiaHOOAKTEpii
(0,44). st Giomacu 3eJeHUX MiKpPOBOJIOPOCTEM
CIIOCTepiraji 3Ha4MMi B3a€EMO3B’SI3KU 3 HacH4e-
mictio kucHem (0,35), CyMapHOI YHCETBHICTIO
¢irorutanktony (0,46) i YMCENBHICTIO AIaTOMO-
Bux Bomopocreii (0,30), umcenbHicTIO 1 Gioma-
coto mianobakrepiii (0,44 1 0,57 BiaNOBiIHO).

UwcenbHICTh KpinTO(hiTOBUX BOAOpOCTEN
KOpEJIOBAJIa 3 HACHYCHICTIO PO3UYMHEHUM KHC-
Hem (0,44), cymMapHOO YHCEINBHICTIO (DiTOILIaHK-
Tony (0,59), a TakoX 3 YMCEIBHICTIO JIIATOMOBHX
(0,63) i muuodiToBHX (0,35), TMpUMHE3IEBUX
Bojiopocteit (0,44), umcenbHICTIO 1 GioMacoro
mianobaxrepiit (0,41 1 0,37 BiamoBigHO), Biac-
Hoto Giomacoro (0,93), uncenbHicTiO 1 GioMacoro
eopimieBux (0,98 i 0,90 BignosinHO). s Gioma-
CH KpiTO(iTOBUX CHOCTEPITAINCH 3HAYMMI B3a-
€MO3B’s3kH 3 Hacu-ueHicTio kucHeM (0,39), cy-
MapHOIO YHCENBHICTIO (itorutankTony (0,58),
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miatomoBux (0,66), muHoditoBux (0,31), mprmM-
HesieBux Bomopoctei (0,38), UMCenmpHICTIO 1
biomacoro 1tianobakTepiit (0,28 1 0,42 BimmoBin-
HO), yrcenbHicTIO XoaHodmaremsT (—0,93) i Gio-
Macoro edpimiesux Bogopocreii (0,90).

HactynmHol0  XapakTepuUCTHKOIO — CTaHy
(iTOlICHO3IB, sIKa CYMICHO 3 KUIBKICTIO BHIIB,
CBIIUMTP TPO  YMOBHY  «CTaOUTbHICTB»

¢iToreHO3Y, OT0 CYKLECCIHHY «MOJIOAICTBY, Ta,
K HaCIJOK, CTaOLIBHICTh EKOCHCTEMH, IO
TMIOB’s13aHA 3 SIKICTEO MOPCBKOTO CEPEeIOBHILA, €
010pI3HOMAHITTS YrpyIlyBaHb MiKPOBOAOPOCTEH
[1, 2, 29], sike MU OIHIOBAIK 3a JOTIOMOTOO
iHmekcy OiopisHomanitTTst Illemona (H) Ha

H, 6it k.t

4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5

mpotsizi 2016—2017 pp. Ha cranmii MHBS-R B
Opnecpkiit 3atomi (puc. 9). 3nHauenns ingexkcy H
(bITOTIITAHKTOHY y TOBEPXHEBHX Iapax BOAU
sminroamues Bix 0,9 Girexr” (21.09.2016 p. i
10.05.2017 p.) mo 3,6 Girexn™ (30.05.2016 p.), a
y mpugoHHoMy mmapi Bomu  — Bim 0,2 OiTerr ™
(01.11.2016 p.) mo 3,7 6irex™ (10.06.2016 p.),
IIPY CEPEe/IHIM 3a TepioN MOCHTIPKEHb BEJTUYUHI
2,040,5 Giterin ™ Ha 060X TOPU30HTaX.

MaxkcumManbHi 3HaueHHs iHAekcy H y
BOJHIA TOBHII B OCHOBHOMY (OpMYyBallud
JiaToMOBI Bomopocti. Emizogudno cmoctepir-
rajiach MiJBUIICHHS 3HaYeHb iHAekcy H mpwm
TTosIB1 ApiOHMX ITianobakTepiit (30.05.2016,

0,0

21.04.16

10.05.16

12.02.16

20.03.17

10.04.17

28.04.17 |

19.05.17 -

28.02.17 _
1720617

0M; = — — JHO

Puc. 9 — Ce3onni 3minn inaekcy lllenony (H) B moBepXHEBUX Ta MPUIOHHUX IIapax Boaw Ha craHmii (MHBS-
R) B Opxecpkiit 3aromi B 2016—2017 pp.

29.06.2016, 28.02.2017), siki 3Ha4YHO MOJOBXKY-
BJIM CE30HHHH MaKCHMYM PO3BUTKY (iTOILIaH-
ktony. Jlume oxgroro pasy (21.06.2016 p.) 3adi-
KCOBAHO, II0 MakCcUMyM iHaekcy H 3abesneuy-
BaITK JIIHO(ITOBI 1 3€JIE€HI BOJOPOCTI.

Amnaniz xonuBaHb iHaekcy H Ha mpotssi
20162017 pp. mokazaB, IO BOHW IPAKTHIHO
COiBOAJAIA 3 CE30HHUMH 3MIHAMA KIIBKICHUX
XapaKTEPUCTHUK (iTorieHo3y (puc. 2, 3), Ta 100pe
CHIBITAJIANK 3 3 CYKIECIHHUME «XBHJISIMIY», SIKi
CIIOCTEPIraIUCh 332 YHCENBHICTIO 1 OioMacoro
¢iTorIaHKTOHY (TpuBaa BECHSHA 3
MakCUMyMOM Yy TpaBHI, KOpOTKa JHTHSI 3
MaKCUMyMOM Y JIMTIHI, OCIHHSI 3 MAaKCHMYMOM Y
JKOBTHI).

CraTUCTUYHUI aHAITI3 BUSBUB 3HAYKMI
kopessitiini 38”s3ku (P>0,95) mix ingexkcom H y
BOJTHIl TOBIII BiJI TOBEPXHi /IO JTHA Ta COJIOHICTIO
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(—0,32), HAaCHYEHICTIO PO3YMHEHUM KHCHEM
(0,32), cymapHOrO OiomMacor (iTOILIAHKTOHY
(0,36) i miatomoBux Bogopocrteit (0,35), uncens-
HICTIO 1 0iomMacor JMHO(MITOBUX BOIOPOCTEH
(0,36 1 0,43 BiOMOBIAHO), YHCEIBHICTIO EBIJICHO-
BUx Bogopoctei (0,70) 1 YUCENBHICTIO HOKTLTIO-
ku (0,37).

[IpuBeprae yBary HeraTuBHUI 3B'SI30K
MDK 1H7EeKCOM H 1 COJIOHICTIO y MTOBEPXHEBOMY
1api BOJM, IO CBTYHTH TPO 301ITbIIEHHS 0i0pi-
3HOMAHITTS  (DITOIJIAHKTOHY TMpW 3MEHIICHHI
conoHocti (puc. 4). Hanpukian, HaBecHi i Ha-
npukiHgi 2016 p. 3MEHIIEHHS COJIOHOCTI 10
12 %o BUKIIMKATIO KOPOTKOYACHE 30iIBIICHHS
IHOGKCY 32 PaXyHOK HaJXOKCHHS MPICHOBOA-
HOro 1wiaHkToHy. CIlij] BIIMITUTH, 1110 B ITOBEPX-
HEBOMY Iapi BOIM KOeIiI[ieHT KOpewsi Mixk
ianexcom H i cononictio (—0,36) B OCHOBHOMY
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OyB BHIIIC HIXK Y BCi€l BOIHIM ToBIII, X04a B 38%
BiJI 3arajibHOI KUTBKOCTI PO, siKi Oynu 3i0paHi y
MPUIOHHOMY Imapi Boaw, iHaekc H OyB Oimb-
UM, HDK Y TIOBEPXHEBOMY IIIapi BOIIH.
[NopiBHAHHS OTPUMaHMX HAMH pE3YJIbTa-
TiB 20162017 pp. 3 iCTOPHYHUMHU TAHUMH KiH-
st XX cromitrs [6, 7, 14, 29] mis Opecbkoi
satoku (H=0,2 — 1,5 6irekn™) manpukinumi mu-
HYJIOTO Ta MOYATKy HAILIOTO CTOPIvYs TOKa3allH,
110 3HaYHe MiJBUIIECHHS 3HaYeHb iHaekcy H, mo
CBIUUTH PO 3pOCTaHHA OiOpi3HOMAHITTS (iTO-
TUITAHKTOHY B OCTaHHI POKH, TOOTO PO TIOJIM-
IIEHHS SIKOCTI MOPCHKOTO CEPEIOBHUINA B IIIOMY.
OKpeMHM Ba)KJIMBHUM 3aBJAHHSAM HAIIOTO
JIOCITIDKeHHsT 010 BUBYEHHS HasBHOCTI B Ope-
CBKifi 3aromi moteHIiiHO TokcnmyauX (PT) Ta
3maTHUX csiratu piBHA 1BiTiHES (HAB) BHOiB
MIKpPOBOZIOPOCTEH, SIKM CTAHOBITH 3arpo3y IS

moauHi [19, 20, 21, 23, 24]. 1iia GiTOIUIaHKTOHY
Yoproro Mops npuitHATO BBaKaTH [17] piBHEM
uBiTiHEA (HAB) po3BuTOK OpiOHUX BOIOpPOCTEH
(Vi < 1000 MKM®) 10 CyMapHOi YHCEITBHOCTI
mo”ax 1000 KJI.-103-J1'1, a piBHEM IIBITIHHSI BO-
nopocteit 3 BemukuMu KiaitnHamu (Vg > 1001
MKM®) — Giomacy Gitbin Hixk 5000 Mr-M™.

B pesynbrari ananisy, mo OyB nposese-
HUI 10 BChOMY Psly JaHuX, 3i0panux B Ope-
cbKiit 3aToi B 2016—2017 pp., Oyino 3apeect-
poBano po3sutok 54 Buais PT ta HAB wmikpo-
Boxopocreii: cepen Hux 3 PT i 12 HAB giaro-
moBux; 13 PT 1 9 HAB ninoditoBux; 7 PT 12
HAB miano6axrepiit; mo 1 PT Bumgy 3enenux,
30JIOTHCTHX, MiKTiOX0BUX; 110 2 HAB ebpimie-
BHX Ta mpuMHe3ieBux Ta 1 HAB eBrienoBux
BOJIOPOCTEH.

PiBenp LBITIHHSA, 3a HAIMMHU JAHHMH B
Opnecskiit 3atomi B 2016—2017 pp., 3apeectpo-

HOPMAJILHOTO ICHYBaHHS TipoOiOHTIB, a B
OKPEMHUX BHUIIANIKAX MOXYTh 3aBJaTH IIKOAM i BaHuii (Tabu. 2) as 12 BUAIB (ITOILIAHKTOHY,
Tao6auns 2
Iepenik HAB i PT BuaiB pitonnankTony, 1/l AKUX cOCTepirajy BUNaAKH
uBitinas B 2016—2017 pp.
Takcot, BH Tiarsos ‘—Iﬂcenbls-nchb, BloMacsa,
’ KL 1071 ML M~
Bacillariophyceae
1 | Cerataulina pelagica (Cleve) Hendey HAB 2177,3 14484,3
2 | Cyclotella caspia Grun. HAB 3905,4 441,7
3 | Cylindrotheca closterium (Ehr.) Reim.et Lewin HAB 10938,1 721,58
4 | Dactyliosolen fragilissimus (Berg.) Hasle HAB 5905,23 33671,62
5 | Pseudosolenia calcar avis (Schul.) Sunst. HAB 306,43 30805,78
6 Ezelzgo—nitzschia delicatissima (CL) Heid. PT 32727.3 2467.6
7 | Skeletonema costatum (Grev.) Cl. HAB 25850,0 1553,1
Chlorophyceae
8 | Monoraphidium contortum (Thur.) Kom.-Legn. HAB 36410,65 364,47
Dinophyceae
9 | Tripos furca (Ehrenberg) F.Gomez PT 168,0 11639,3
10 | Noctiluca scintillans (Mac.) Kof. & Sw. HAB 224000,0 5463,1
Cyanobacteria
11 | Limnothrix planktonica (Wolosz.) Meffert HAB 80425,5 1263,5
Prymnesiophyceae
12 | Emiliania huxleyi (Lohm.) Hay et Mohler HAB 8109,5 530,5

Ipmmitka: [lepiogu po3BUTKY BHAIB MiKpOBOAOPOCTEH HaBeeHi B Ta0M. 1.

3 gkux 2 Haigexanu 10 PT ta 10 — no HAB Bu-
JIiB MIiKpOBOAOpPOCTEH. 3a HAIIOK JTYyMKOFO,
3a(ikcoBaHi BHUMAJIKK IBITIHHI OKPEMHUX MiK-
POBOJIOPOCTEH, OCOOIMBO TOTEHIIIHHO TOKCHY-
Hux piatomosux Pseudo-nitzschia delicatissima
1 niHoditoBux Tripos furca, a Takok HOKTLIIO-
KM, 3HAYHO TOPYIIYE CTPYKTYpy YIPYIyBaHb
¢iTormiankToHy npubepexkHuXx Boja  OechKol
3aTOKH, BIUIMBAE HA SIKICTh BOJHOTO CEPEIOBH-
1ia Ta IMOTipIIye YMOBU iICHYBaHHS TiJpo0ioH-
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TiB (IXTiO- Ta 300IIAHKTOH) B 3aTOIIi. 3TiIHO 10
pexomeHpariii BomHoi paMKoBOi TupeKTuBH [4,
31] Hamu Oyra OIlliHEHa SIKICTb MOPCHKOTO Ce-
penoBuIa 3a MeTpUKaMu (iTOIUIAHKTOHY. Jlist
KO)KHOTO 3pa3ka (IiTOIUIAHKTOHY NpOBe/IeHa
OLIIHKA SIKOCTI 3a 3 XapaKTepUCTUKAMH (METPH-
KaMH), a came: 3a CyMapHOI0 6ioMacoro, cymap-
HOIO0 YHCEJIBHICTIO MIKPOBOJIOPOCTEH, a TaKoX
3a ingekcoM lllemnony (Sh), skuit € Mmoudika-
uiero inaekcy llleHoHa.
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AHami3 HaBeneHWX y Taba. 3 OMIHOK
SKOCTI MOPCBHKOTO CEpeIOBUINA 32 OKPEMUMH
METPHUKaMH TIOKa3aB, II10:

—3a Oiomacoro ¢itomankTony, jume 37 %
3pa3KiB, BIATOBIMAN «BHCOKii» ab0 «100-
piii» omiHIi sIKOCTI (TIepeBaKHO Ha TOYATKY
BECHHM Ta HANpHKiHII OCEHi), a «HHU3BKY»
abo «moraHy» OLIHKY SKOCTI OTpHUMaH
42 % 3pa3kiB (y JIOTOMY, TpaBHI — CEpIHI
2016 p. Ta HaBecHi 2017 p.).

— 332 YHUCEJbHICTIO (iTOIUIAHKTOHY, Maiike y
Ti 3K caMi Iepioiu JociiKeHb, ane y 20 %
3pa3KiB SIKICTh MOPCHKOTO CepeoBHUIIa 0y-
Ja SIK «BHCOKa» Ta «qo0pa», a y 63 % 3paz-
KiB AKiCTh OyJa OIliHEHA AK «HH3BKa» Ta
«TIOTaHay.

—3a iHmekcoMm OiopizHomaHnitTa [llenmona
(Sh) skicTh Boam BiANOBimanma CTaHy «BH-
coka» Ta «mobpa» y 42 % 3paskax, iy

26 % 3pa3KiB SIKICTH MOPCHKOT'O CEpPEIOBU-
ma Oyma OlliHeHa SK «HU3bKa» Ta «Iora-
Ha.
Bpaxosyroudi Toit daxt, mo Big 16 % mo
32 % 3pasKiB MaJM MOMIpHY OILIHKY SIKOCTi IO
BCiX 3 MeTpHKaxX, MOKHAa 3pOOWTH BHUCHOBOK,
o0 3a BCiMa BUKOPHCTAaHMMH METPUKaMH,
SIKICTb MOpCBbKOTO cepenosuia B OJechKiit
3arori y 2016 —2017 pp., B cepeHbOMY 3Ha-
XOJIUTHCS B THTEPBAIM MiX IMOMIPHOIO Ta J00-
pOI0, W0 MOXKE CBIIYHTH MPO CTaOUIBHICTD
ctany ekocuctemu y 2016—2017 pp.
Bpaxosytoui Te, 1m0 Knacudikamis skoc-
Ti BOAM 32 METPUKaMH (DITOTNIAHKTOHY BHUKO-
PHUCTOBYETBCS ISl OIIHKH SKOCTI MpHOEpek-
HUX BoA Ykpaiam, Pymynii ta Bomrapii [29,
31] MoXHA PEKOMEHAYBaTH il ISl BHKOPHC-
TaHHA BciMa [IpHIOpHOMOPCHKUMHE KpaTHAMHU.

Taoauus 3

Pe3yabTraT OLiHKM AKOCTi MOPCHKOI0 CepeAoBMINA 32 MeTPUKAMU (PITONJIAHKTOHY HA CTaHUIL
MHBS-R B Onecnbkiii 3aToui B 2016—2017 pp.

SIkicTh MOpCBKOTO Bucoka Hobpa Cepennst Husbka
cepenoBHmma (High) (Good) (Moderate) (Poor) Torana (Bad)
ﬁf;_@wac"”’ 35-690 720-870 970-2500 2550-4340 | 5090-49050
KimpkicTs 3pazkiB N 11 (2 2 2
) (29) 3(8) 8 (21) 5 (13) 11 (29)
57
. . 8-12/2016, 3, 4/2016, IS 412016, 2,5-8/2016, 3,
Mics / pix 3,5/2017 412017 9-11/2016, 2, 4,5/2017 6/2017
3,4/2017

% 3130§f1ﬁ?“BH‘°Tm’ 140-480 780 830-1440 2210-2750 | 3800-53600
Kisnbkicth 3pa3kiB N
) 7 (18) 1(2) 6 (16) 4 (10) 20 (53)

8,9, 11, B 2,4-8,
Micsus / pik 12/2016, 5/2017 3 2,:,%’53716’ "o /12((’)/12?16’ 11/2016,

3/2017 2-6/2017
IIL 3a ingexcom Sh 0.8-1.2 0.5-0.8 0.3-0.4 0.2 0.1
KimpkicTs 3paskiB N
) 6 (16) 10 (26) 12 (32) 6 (16) 4 (10)

46
. . 2,3,5,6/2016, | 5-8, 10/2016, IRy 4,9, 11/2016, 7-9/2016,
Mics, / pix 3, 4/2017 3-gip017 | &12/2016, 2, 5/2017 5/2017
4, 6/2017
Bucnoexu

3a pe3ynpTaTaMH aHANI3y KUJIbKICHHX Xa-
PaKTEpPUCTHUK 1 OI0pi3HOMAHITTA (ITOIIaHKTOHY
B pubepexHuX Bogax OOechKoi 3aTOKH 3 JIIOTO-
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ro 2016 p. o uepseHb 2017 p. Oyino BUSBICHO
258 BumiB 12 KjaciB  MIKpOBOJOPOCTEH:
Bacillariophyceae (92 Bunu), Dinophyceae (69),
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Chlorophyceae  (35),
Prymnesiophyceae  (15), Euglenoidea (6),
Chrysophyceae  (4), Cryptophyceae  (4),
Dictyochophyceae (2), Choanoflagellatea (2),
Ebriophyceae (2), Conjugatophyceae (2 Bumn).
Mopceki Buam  QitoruaHkToHy B Onechkuit
3aToI1l cTaHoBWIM 53,5 % BiJl CyMapHOI KiJIbKOC-
Ti, ipicHoBoAHI Buan — 41 %, xocMmononita —
5,5 % [19, 21]. Bunosuii ckian dirorieHosy 0ys
3BuuaiauM Juist [13YM, Brim, Brepiue B paiioni
JIOCITIJPKeHb OYJIM 3HAMIICHI TPICHOBOHI KOH'tO-
ratu (Closterium lineatum Ehr. et Ralfs Ta
Staurastrum chaetoceros (Schroed.) Sm.), siki He
(ikcyBaHCh paHiIe.

AHam3 3MiH KUTBKICHHX XapaKTePHCTHK
(hITOIUIAHKTOHY BHSIBHB MPOXO/DKEHHA 3 CE30H-
HHUX MaKCHMYMIB PO3BHTKY: JIIOTUH, TPaBEHb —
gepBeHb 1 ucronan 2016 p. Ta MOTHI 1 TpaBEHb
2017 p. MakcumansHa 32 BeCh Mepioa JOCTi-
JDKEHb CyMapHa YMCEJIbHICTD (DITOIUIAHKTOHY B
HIOBEPXHEBOMY mmapi BOJIH CKJIana
86555 x1.+10%1™ (30.05.2016 p.), a miHiMamsHa
— 134 wr.+10%1™" (1.11.2016 p.). MakcumansHa
Giomaca (itormmankTony ckrama 49050 mrem™
(12.02.2016 p.), Ta 37152 wr- SV (20.06.2017), a
MmiHiMabHa Giomaca — 35 mrem™ (30.11.2016).
B minoMy cydacHi cepeiHi 3HAUCHHSI YMCENBHO-
CcTi i 6ioMacu MiKPOBOIOPOCTEH MEepEBHUITYBaIH
Ti, TII0 OYJIH 3apeeECTPOBaHi B paiioHi JOCTIHKEHb
y TOTIepeTHI POKH.

AHaii3 BiTHOCHOTO BHECKY OKPEMHX TPYTI
MIKpOBOIOPOCTE B iX 3arajgbHy YHCEIBHICTH
MOKa3aB, 0 B CTPYKTYPi (iTOIEHO3Y HAWOLIH-
M BHECOK JaBali IliaHoOakTepii (B cepen-
HbOMY 38 % Bii CyMapHOI YHCENBHOCTI), a MOTIM
Bke jiaroMoBi Bojopocti (33 %), nmpumHe3ieBi
(22 %), 3eneni (17 %), kpunroiToBi BOTOPOCTI
(15 %), munOdiTOBI (5 %), 30m0THCTI (4 %),
eBriieHoBi (0,4 %) Ta xoaHodmarensTh (MEHII
HiK 0,1%). TlosBa BHAiB 3 OCTaHHIX TaKCOHIB
TMIOB’s13aHA BUKIIFOYHO 3 TiIPOJIOTIYHUMH yMOBa-
mu. 3eJieHi i mianoOGakTepii peecTpysami mepe-
B&KHO B IEPIOM HAIXODKEHHS PIYKOBHX BOJI.
3a BIIHOCHUM BHECKOM B 3arajibHy OiomMacy
(ITOILTAHKTOHY MIKPOBOJOPOCTI POMOAUISITICEH
HACTYITHUM YHHOM: JiaTOMOBi (hopMyBaiu B
cepeaHboMy 58 % Oiomacu, auHoditoBi — 33 %,
NpUMHE3i€eBi BogopocTi — 5 %, nianobakTepii —
4 %. IHImi MIKpOBOIOPOCTI Taki, SIK 30JIOTHCTI,
€BIJICHOBI Ta KpUNTOQITOBI B CEpeHROMY JaBa-
11 BHECOK B Mexkax 0,8 — 1,2 %.

CraTicTHYHUN aHami3 IMOKa3aB 3HAYMMI
KOPEJALINHI 3B’ SI3KK 11 OUTBILIOCTI JAOCTIDKY-
BaHUX (PI3UKO-XIMIYHHX XapaKTEPUCTHK 1 Killb-
KICHUX METPHK (IiTOIEHO3y, IO CBIIYUTH TPO
CKJIQZIHY B3a€EMOIIF0 (DITOIIEHO3Y 3 aOIOTUYHOIO
CKJIAJIOBOIO €KOCHCTEMH Ta B3a€EMOBIUTUB PI3HUX

Cyanobacteria  (25),
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rpynn  (GITOIUIAHKTOHY. HaiOUTBIT  BaKITHBUM
(hizuko-xiMiyHIM (HaKTOpOM, SKHH BIIMBaB Ha
YHCENBHICTh 1 6ioMacy (iTOINIaHKTOHY 1 HOTO
TaKCOHOMIYHY CTPYKTYpY, OyJa COJIOHICTb, 3Me-
HIIEHHS SIKOI 3aBXKIM € IHAMKATOpOM IIOTparl-
JSAHHSA 1O paiioHy pIYKOBHX BOAHHMX Mac, II0
BUKIIMKAIO KOPOTKOYacHe 301IbIICHHS XapaKTe-
pHCTHK (blTOl'UIaHKTOHy 33 PaxyHOK PO3BUTKY
l'[plCHOBOI[HI/IX MIKpOBOJOpOCTEH 1 IiaHoOaKTe-
piii. Ilpu poMy KoJMBaHHS 3Ha4YeHb HACHUYCHO-
CTi KMCHEM 1 BOAHEBOTO MOKa3HHKa CIocTepira-
JIM CHHXPOHHO 31 3MiHaMH COJIOHOCTI 1 TeMIepa-
TYpH.

Pesynprari mocimimkeHp AUHOMITOBOI Mi-
kpoBomopocri HokTimroku (Noctiluca scintillans)
TTOKa3aB, 10 11 CE30HHMI PO3BUTOK ITUTKOM BiJI-
TIOBiZ]aB MaCOBOMY PO3BUTKY TUHO(ITOBHUX MiK-
poBogopocTeil. B mukimi po3BUTKY HOKTLUTFOKH
OyIo BiqMiueHO 2 MaKCHMYMH: B TPaBHI—YepBHI
Ta B JKOBTHI, IIIO IIJTKOM BINNOBiNAE pe3yibTa-
TaMm JOCITIDKEeHb IHIMIMX aBTOpiB y YopHOMY
Mopi. MakcumanbHe SHAYCHHA YHCENBFHOCTI
HOKTiMOKH 224000 K1.M >, GyI1o 3apEECTPOBAHO
B qepBH1 2016 p. mpu 610M301 240,1 mrem® Ta B
YepBHi 2017 p. 34461 xnem® Ta Giomacoro
5463 mr-m”. TIpH [BOMY UHCEIBHICTh HOKTLIIO-
KU J100pe KOpernioBaia 3 CyMapHOI0 0ioMacoro
¢itorankTony (0,59), 3 6ioMacor0 AiaTOMOBUX
Bomopocteit (0,61), umcenbHICTIO XOaHO(Iare-
st (0,90), uncenpHICTIO 1 GiomMacoro eOpimieBux
Bomopocreit (—0,59 i —0,63). Jlnst Giomacu HOK-
TLTIOKU TiCHI KOPENSIiiHI 3B’A3KH CIIOCTEPiran
3 YHCEIBHICTIO 1 0610Macoro BCHOTO (PITOILTAHK-
tony (0,44 1 0,80 BiOMOBiTHO), J1aTOMOBUX BO-
nopocreii (0,62 1 0,84), mianobakrepin (0,45 i
0,82) ebpimierux Bomopoctei (—0,53 i —0,61), a
TaKOX 3 YUCeNbHICTIO XoaHoduaressT (0,79).

AHani3 iHaeKCcy 6i0pi3HOMaHiTT$I (biTon-
JIAHKTOHY 10 HleHOHy NOKa3ap, 1o BiH 3MiHIO-
paBcst Bigg 0,9 GiTexn ™ 10 3,6 GiTerr”, mo 3HAHO
nepeBuiyBajo 3HadeHus (0,1 — 1,5 oirexn™),
siki OyJM 3apeecTpoBaHi B paiioHi B MONepenHi
MIepion, IO CBIAYMUTE MPO 3pOCTaHHs OiOpi3HO-
MaHITTS (DITOIUIAHKTOHY B OCTaHHI POKH, TOOTO
PO TOJITIICHHS IKOCTI MOPCHKOTO CepeIOBUIA
B nutomy. Ilpn npomy konmBanus iHzmekcy H
NPAKTHYHO CIIIBIAJAIH 3 CE30HHUMH 3MiHAMH
KUTBKICHUX XapakTepPHUCTHUK (DITOIEHO3y Ta 3
CYKIECIHHUMH «XBHIISIMID», SIKi CIIOCTEpIraich
32 YHCENIBHICTIO 1 0loMacoro (iTOIUIaHKTOHY.
Crocrepirajnch 3HauMMi KOPEJSIIiiHI 3B’ SI3KN
(P>0,95) mix ingexcom H y BomHiii TOBIINI Bix
MOBEPXHI 710 JHa Ta cojoHicTio (— 0,32), Hacu-
YeHiCTIo po3urHeHNM KucHeM (0,32), cymapHOI0
Oiomacoro ¢iroruanktony (0,36) i jiaToMOBUX
Bojiopocteit (0,35), umcenbHIicTIO 1 GioMacoro
muHO(iTOBUX Bomopocteit (0,36 1 0,43 Biamosia-
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HO), YHCENBHICTIO CBIVICHOBHX BOJIOPOCTCH
(0,70) 1 uncenpHicTiO HOKTLTIOKH (0,37).
Busuennst po3sutky B Omechbkiid 3arTorri
noreHMiiHO TokcnuHux (PT) BUOiB MikpoBOIO-
pocreii, Ta BuaiB (HAB), 3maTHuX csraTté piBHS
LBITIHHA MOKas3ano, mo B Onmecbkiii 3aToll B
20162017 pp., Oya0 3apeecTpoOBaHO PO3BUTOK
54 sunis PT ta HAB mikpoBogopocTeii: cepen
nux 3 PT i 12 HAB giaromosux; 13 PT 19 HAB
muHogiToBux; 7 PT i 2 HAB nianobaxrepiit; mo
1 PT Bugy 3eneHuX, 30J0THUCTHX, AIKTIOXOBHX;
no 2 HAB eOpimieBux Ta npuMHe3ieBux Ta |
HAB eBrienoBux Bomopocteil. PiBeHb 1BITIHHS,
3a HammMm# gaHuMd B Opecpkild 3aromi B
20162017 pp., coocrepiraBcst mis 12 Buais
(iToIIIaHKTOHY, 3 AKKX 2 Hanexamu 1o PT ta 10
— mo HAB BuniB mMikpoBojopocTeid. 3a HaIIom
JYMKOI0, 3a()iKCOBaHI BHUIAAKH IBITIHHS OKpe-
MHX MIKPOBOZIOPOCTEH, OCOONHBO TOTEHIHO
TOKCHYHMX  JiaToMoBHX  Pseudo-nitzschia
delicatissima i munoditoBux Tripos furca, a
TaKOXX HOKTUTIOKH, 3HAYHO TOPYIIYyBAIO CTPYK-
TYpy YrpyIlyBaHb (iTOIUIAHKTOHY MPUOSPEKHUX
Boz OeChKOl 3aTOKH, BIUIMBAJIO HA SKICTH BOJ-
HOTO CEpeIOBHINIA Ta TOTIPIIYBAI0 YMOBH iCHY-
BAaHHS TiAPOOIOHTIB (iXTiO- Ta 300IUIAHKTOHY)
[MpoTsirom mocmiakeHb HAHOUTBI YacTo y CKIa-
Ii (iTomIaHKTOHY 3yCTpivanuch 32 BHIH MIKpO-
BOJIOpPOCTEH 1 miaHOOaKTepii, cepem skux 12
BUJIIB CSTANTM PiBHA LBITIHHS 3 BECHH II0 OCIHb,
110 3HAYHO 3MIHIOBAJIO CTPYKTYpPY (piTOIEHO3Y.

OITiHKH SKOCTI MOPCHKOTO CEPEIOBHINA 32
OCHOBHHFIMH METPHUKaMH (PITOIIIAHKTOHY TIOKa3a-
M, MO SKICTh mpuOepexkHnx Bom OmechKoi
3aTOKHM Ha TPOTS3i JOCTIHKEHb 3MIHIOBAIACH B
JIOCHTH MIMPOKOMY 1HTEpBaJi Bifl «IIOTaHOD» 10
«BHCOKOI», X04a CepeIHs OIiHKa SKOCTI 3HAXO-
JIATBCS OJIKYE JIO OINIHKU «IIOMIpHA SIKICTBY,
110 MOXKE CBITUUTH MPO HECTAOUIBHICTH CTaHY
(hbiTOIIEHO3Y B €KOCHUCTEMI MOPCHKUX MPUOEPEHK-
Hux BoJ Onecbkoi 3aToku y 2016—2017 pp.

PobGory Bukonano B pamkax HJIP
«[IpoBecTr MOPCHKI €KOCHUCTEMHI JIOCHIPKESHHS
Ta  pO3pOOMTH  HAYKOBY  OCHOBY A
BrpoBakeHHs JlupektuBn €C 3  MOpChKOi
cTparerii», sKuid (IHAHCYETBCS 3 OIOKETY
MOH Vkpainu y 2017 — 2019 pp. 3 Bukopu-
CTAQHHSIM EKCIIEPUMEHTAIbHUX JaHHX, IO Oymu
OTpuMaHi 3a (DIHAHCOBOIO JOMOMOTOK0 MiKHA-
pomroro nipoekty EMBLAS — Il «ITomimmenas
MOHITOPUHTY ~ HABKOJNMIIHBOIO  CEpEeOBHIIA
YopHoro mops», skuii QinancyBaBcs €C Ta
UNDP.

ABTOpH BHCIIOBIIOIOTh IIHPY MOASKY

CHiBPOOITHUKAM PerionansHoro HEHTPY
THTETPOBAaHOTO MOHITOPUHTY 1 EKOJIOTTYHHX
JOCITiKEHb Onecpkoro HalllOHATEHOTO

yHiBepcutery imeHi 1.I. MeunnkoBa CHIripbOBY
C.M,, Megiuiro C.B., Minesiit A.I1., CeiTmiumii
K.O., I'py3oBgiit LJI. Ta iHmmMM 32 BUKOHaHHS
BilOOpiB  3paskiB, TIPOBEACHHS IIEPBUHHUX
CIIOCTpEJICHh Ta BHKOHAHHSA JIaOOPAaTOPHUX
aHai3iB.

8.

9.

Jlimepamypa
Bapunosa C.C., Mensenesa JI.A., AancumoBa O.B. bropazHooOpasue Bogopociaeli—NHINKATOPOB OKPYKaroIIeh
cpensl. Tens—ABug: Pilies Studio, 2006. 498 c.
Bunorpamosa JI.A., MamrakoBa I'.I1., epestok H.B. CykueccnoHHbIe M3MEHEHUS B (PHTOILUIAHKTOHE CEBEPO-
3amaHoN yacti YepHoro mMopsi. // ViccnenoBanust 3kocucTeMsl nesaruany Yepuoro mopst. - M. Hayka. 1986. - C.
170-179.
Boana pamkosa mupextrsa €C 2000/60/EC. Kuig, 2006. 240 c.
Directive 2008/56/EC of the European Parlament and of the Council of 17 June 2008 establishing a framework for
community action in the field of marine environmental policy (Marine Strategy Framework Directive). — 22 p.
http://eur-lex.europa.eu/LexUriServ/ LexUriServ.do?uri=0J:L.:2008:164:0019:0040:EN:PDF
IigposioriyHi Ta TiApoXiMIiuHI MOKa3HHKW CTaHy MIiBHIYHO-3axigHOTO MHienb(y YopHoro mops / Biamosin. pex.
Jloesa I.JI. Kuis: KHT, 2008. 616 c.
Hepestok H.B., I'anmaiiko O.B., Hukymunaa O.C., Tanaciok E.I'. OCHOBHBIE XapaKTEepHUCTHKHA YEPHOMOPCKUX TH[I-
pobuonToB B KoHIIE XX Beka (1999—2000 rr.) // Haykosi 3ammcku Teprominseskoro AITY. Cepis: biomnoris, Ne 3
(14) Crien. Bum.: I'impoexonorist. 2001. 125 — 126 c.
Cran noskiutst YopHoro mopst: Hanionansna nonosins Ykpainu. 1996 — 2000 pp. Onecca. Actponpunr, 2002. C.
55-57.
Oguz T., Velikova V. Abrupt transition of the northwestern Black Sea shelf ecosystem from a eutrophic to an
alternative pristine state. Mar. Ecol. Prog. Ser. 2010. 405 - P. 231-242.
Yunev O.A., Velikova V., Carstensen J. Effects of changing nutrient inputs on the ratio of small pelagic fishstock
and phytoplankton biomass in the Black Sea // Estuarine, Coastal and Shelf Science, 2017, 197, P.173-184.

10. CeBepo-3anaHas yacts UepHoro Mopsi: Onosiorus u sxosorus / Mororpadus nox. pen. 3aiines FO.I1., Anexcan-

npos b.I'., Munmnuesa I'.I'. K., HaykoBa mymka. 2006, - 701 c.

11. Bunorpanosa JI.A., Bacunepa B.H. MHoOroNeTHsIsI [HAMUKA U MOJICIMPOBAHKIE COCTOSHUS SKOCHCTEMBI TIPHO-

57


http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:164:0019:0040:EN:PDF

Visnyk of V. N. Karazin Kharkiv National University Series «ECology», 2018, Issue 18

PEXKHBIX BOJ] ceBepo-3anaaHoit yactu UepHoro mopst. — CI10: I'mapomereonsaat, YkpHILIOM, Onecca, 1992.- 107
c.]

12. KoankoBa H. B., Meninenns B.1., MineBa A.Il., Borrap M.T'., CHiriproB C.M., I'azetoB €. 1., Meninennr C.M.
IopiBH:IRHA OIliHKA SIKOCTI MPHOEPEKHIX MOPCHKUX BoA OechbKoi 3aTOKH 1 paifoHy ocTpoBy 3miiHumit B 2016 p.
// Bicamk XHY im. B.H.Kapazina, Cepist: «Exonoriss». 2017. Bum. 16. C. 132-140.

13. OcrtpiB 3miinnii: ekocrucTemMa puOepeXHUX Box : MoHoTpadist / B.A. CmunTuHa, B.I. Meginens. 1.O. Cyuxos [Ta
in.]; Biam. pen. B.I. Meninens; Onec. Har.. yH-T im. LI. MeunukoBa. — Opeca: Actpomnpunr, 2008. — XlI, 228 c.,
[10] apk.. im. — (Hayk. mpoektr «OctpiB 3wmiinmit» / kepiBHmK mnpoekry B.A. CwmuaTHHa). ISBN
978-966—-190-149-9.

14. Tepennko JLM., Teperpko I'.B. MHoTONETHSS IMHAMHKA «I[BETCHHID» MHUKPOBOJOPOCIEH B MPHOPEIKHOM 30HE
Opnecckoro 3ammBa (UepHoe mope) // Mop. skoi. xypH. 2008. 7, Ne 2. C. 76—86.

15. Tepenpko I'.B., I'ymmmua E.I'. «llBeTeHme» Bompl, BBI3BAHHOE CHHE3eNeHOW Bomopocibio Dolichospermum
flosaquae (Bréb.) Wack., Hoff. et Kom. B Onecckom 3anmBe Uéproro mopst B mae—urone 2013 1.// O3epHbie 5k0-
CHCTEMBI: OHMOIOTHIECKHE TIPOIIECChI, aHTPOIIOTeHHAsl TpaHchopMarys, kadecTBo Boapl: Mart. V MexmyHap. Ha-
yu. Kond. 12-17 cenrs6ps 2016 r., Munck — Hapous / coct. n o6mr. pea. T. M. Muxeesa. — Mu.: BI'Y, 2016. — C.
185-187

16. TIpoext UNDP- EU "[oninmieHHs MOHITOpUHTY A0BKULIs YopHoro mopsi, ®asza 2 - EMBLAS-II" (2015-2018).
http://www.emblasproject.org

17. Moncheva S. and Par B. Manual for Phytoplankton Sampling and Analysis in the Black Sea, GEF/UNDP Black
Sea Ecosystem Recovery Project (BSERP)-RER/01/G33/A/1G/31, EC, FP7, Upgrade Black Sea Scene Project,
2005 (updated—2010). Istanbul, 67 P.

18. Tsyban A.V. Manual on methods of biological analysis of sea water and sediments. L .: Gidrometeoizdat, 1980. -
191 p.[in Russian].

19. Algaebase: Listing the World's Algae. URL.: http://www.algaebase.org/index.lasso

20. Moestrup, @.; Akselmann, R.; Fraga, S.; Hoppenrath, M.; Iwataki, M.; Komarek, J.; Larsen, J.; Lundholm, N.;
Zingone, A. (Eds) (2009 onwards). IOC-UNESCO Taxonomic Reference List of Harmful Micro Algae. Accessed
at http://www.marinespecies.org/hab/].

21. WoRMS Editorial Board (2018). World Register of Marine Species. Available from http://www.marinespecies.org
at VLIZ. Accessed 2018—05—-11. doi:10.14284/170

22. © —IlporpamMma uisi IEPBUYHOM MaTeMaTHUeCKOil 00paboTku rumpoduonornueckux mpod “TRITON”. Ceua.
T'oc. peructp. ITA Ne 3322, 15.08.2000 r.

23. Ignatiades L., Gotsis-Skretas O. A Review on Toxic and Harmful Algae in Greek Coastal Waters (E.
Mediterranean Sea). Toxins (Basel); 2010. 2(5), 1019-1037. ISSN 2072-6651 www.mdpi.com/journal/toxins
doi:10.3390/toxins2051019

24. Psoymko JLU. IoTeHmmansHO omacHble MUKpoBomopocin A3oBo-UepHoMopckoro OacceitHa.  CeBacTomNoOIb,
OKOCH - I'mapodusuka, 2003. 288 c.

25. Fock H.O., Greve W. Analysis and interpretation of recurrent spatio-temporal patterns in zooplankton dynamics: a
case study on Noctiluca scintillans (Dinophyceae) in the German Bight (North Sea). Marine Biology,2002. 140:
59-73 DOI 10.1007/s00227010068.

26. Shuwen Zhang. Ecological Roles of Noctiluca scintillans in Marine Food Web — As a Predator, “Prey” and
Nutrient Regenerator. Hong Kong University of Science and Technology, 2016. — 215P.
http://hdl.handle.net/1783.1/80636 or http://repository.ust.hk/ir/Record/1783.1-80636

27. Mikaelyan A.S., Malej A., Shiganova T.A., Turk V., Sivkovitch A.E., Musaeve E.I., Kogovsek T. and Lukasheva
T. Populations of the red tide forming dinoflagellate Noctiluca scintillans (Macartney): A comparison between the
Black Sea and the northern Adriatic Sea. Harmful Algae, 2014, 33, 29-40.

28. Ipuit A. B., Hukumaa A. b., Cepreesa B. M., Conosbes K. A. [Turanue, IpixaHue U 3KCKPEIXsA Y4SPHOMOPCKOM
Noctiluca scintillans MacCartney B netauii iepuo. Oxeanosnorust, 2013, Tom 53, Ne 4, ¢. 497-506.

29. Dereziuk N., Medinets V. Analysis of biodiversity of phytoplankton on the Ukrainian Black Sea shelf (the end of
XX — beginning of XXI century) ) // 2nd biannual and Black sea Scene EC project joint conf. “Climate change in
the BSHOT scenarios and mitigation strategy for the ecosystem” (6 — 9 oct. 2008, Sofia). — Sofia, 2008. - P. 52.

30. Jepestok H.B. ®irtommankron Kysumprumpkoro muMany y 2015 — 2017 pp. // Jlroguaa Ta moBkims. [Ipodremu
Heoexouiorii. 2017. Ne 1-2 (27). C. 52 — 61.

31. MonueBa C. O6mume 3aMe4aHust K METOANKE KOJTHMYECTBCHHOTO y4eTa (PUTOIIAHKTOHA U MCIIOIb30BaHHUE WHTET-
PaJBHOM OIEHKHM COCTOSHUS (PUTOTUTAHKTOHA IS OTIPEACIICHHS KauecTBa MOPCKOW Cpelpl (METOMKa pacdera,
KaJIbl OlleHKH KadecTBa) / CemuHap “OpraHuzarys OHOJIOrHIeckoro MoHuToprHra Yeproro Mops ¢ 6opra cy-
HA W HAa CTalMOHAPHBIX MPUOPEXKHBIX craHiwsax, 22—25 c¢eppans 2016. Opecca, — 19C.
http://emblasproject.org/wp-content/uploads/2016/02/EMBLAS-Presentation-phytoplankton.pptx

References
1. Barinova, S.S., Medvedeva, L.A., Anisimova, O.V. (2006) Bioraznoobrazie vodoroslej-indikatorov
okruzhayuschej sredi [Biodiversity of algae — indicators of environment]. Tel Aviv: Pilies Studio, 498. ISBN
965—-7272—18-1 [In Russian].
2. Vinogradova, L.A., Mashtakova, G.p., Derezyuk, N.V. (1986) Suktsessionnye izmeneniya v fitoplanktone severo-

58


http://www.emblasproject.org/
http://www.algaebase.org/index.lasso
http://www.marinespecies.org/hab/
http://www.marinespecies.org/aphia.php?p=popup&name=citation
https://www.google.com.ua/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22Shuwen+Zhang%22
http://hdl.handle.net/1783.1/80636
http://repository.ust.hk/ir/Record/1783.1-80636
http://emblasproject.org/wp-content/uploads/2016/02/EMBLAS-Presentation-phytoplankton.pptx

Bicnux XHY imeni B. H. Kapasina Cepisa «Exonocisay, 2018, eun. 18

zapadnoj chasti Chernogo moray [Successional changes in the phytoplankton of the north-western Black Sea].
Study of ecosystem of the Black Sea pelagic zone. Moscow: Nauka, 170— 179 [In Russian].

3. Vodna ramkova durektyva YeS 2000/60/EC (2006) [EU Water Framework Directive 2000/60/EC]. Kyiv, 240 [In
Ukrainian].

4. Directive 2008/56/EC of the European Parlament and of the Council of 17 June 2008 establishing a framework for
community action in the field of marine environmental policy (Marine Strategy Framework Directive). — 22.
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:1.:2008:164:0019:0040:EN:PDF

5. Loeva, I.D. (2008) Gidrologichni ta gidrohimichni pokaznyky stanu nivnichno-zahidnogo shelfu Chornogo moray
[Hydrological and hydrochemical indicators of the north-western Black Sea shelf state]. Kyiv: KTN, 616 [In
Ukrainian].

6. Derezyuk, N.V., Galayko, O.V., Nikulina, O.S., Tanasyuk, E.G. (2001) Osnovnye charakteristiki chernomorskih
gidrobiontov v kontse XX veka (1999-2000) [Main characteristics of the Black Sea hydrobionts in the end of the
20" Century (1999-2000)]. Proceedings of Ternopol National Pedagogical VV.Gnatyuk University. Series: Biology,
3 (14). Special Issue: Hydro-ecology. 125 —126 [In Russian].

7. Stan dovkillya Chornogo moray: Natsionalna dopovid” Ukrainy. 1996—2000 (2002) [Black Sea environment state:
National overview of Ukraine. 1996—2000]. Odessa: Astroprint. 5557 [In Ukrainian].

8. Oguz, T., Velikova, V. (2010) Abrupt transition of the northwestern Black Sea shelf ecosystem from a eutrophic to
an alternative pristine state. Mar. Ecol. Prog. Ser. 405. 231-242.

9. Yunev, O.A, Velikova, V., Carstensen J. (2017) Effects of changing nutrient inputs on the ratio of small pelagic
fishstock and phytoplankton biomass in the Black Sea // Estuarine, Coastal and Shelf Science, 2017, 197,
P.173-184.

10. Zaitsev, Yu.P., Aleksandrov, B.G., Minicheva, G.G. (2006) Severo-zapadnaya chast Chernogo morys: Biologiya |
ekologiya [North-western Black Sea: Biology and ecology]. Kyiv: Naukova Dumka, 701 [In Russian].

11. Vinogradova, L.A., Vasileva, B.N. (1992) Mnogoletnyaa dinamika | modelirovanie sostoyaniya ekosistemy
pribrezhnyh vod severo-zapadnoj chasti Chernogo morya [Many years’ dynamics and modelling of thenorth-
western Black Sea coastal waters ecosysnem state]. St.Petersburg: Gidrometeoizdat, 107 [In Russian]

12. Kovalova, N.V., Medinets, V.l., Mileva, A.P., Botnar, M.G., Snigirov, S.M., Gazyetov, Ye.l., Medinets, S.V.
(2017) Porivnyalna otsinka yakosti pryberezhnyh morskih vod Odeskoyi zatoky | raiony ostrovu Zmiinyi v 2016
[Comparative assessment of marine coastal waters in Odessa bay and the Zmiinyi Island area in 2016] Visnyk of
V.N.Karazin Kharkiv National University. Series ”Ecology”. 16. 132—140 [In Ukrainian].

13. Smyntyna, V.A., Medinets, V.l., Suchkov, 1.O. et.al. (2008). Ostriv Zmiinyi: Ecosystema pryberezhnyh vod :
Monograpiya.[Zmiinyi Island: Ecosystem of coastal waters : Monograph]. Odessa, Astroprynt, 228. ISBN
978-966—190-149-9. [In Ukrainian].

14. Terenko, L.M., Terenko, G.V. (2008) Mnogoletnyaa dinamika “tsvetenij’ mikrovodorosley v pribrezhnoy zone
Odesskogo zaliva (Chernoye more) [Many years’ dynamics of microalgal blooms in the coastal zone of Odessa
bay (Black Sea)] Marine ecological magazine. 7, 2. 76—86 [In Russian].

15. Terenko, G.V., Guschina, E.G. (2016). «Tsvetenie» vody, vyzvanoe sinezelenoj vodoroslyu Dolichospermum
flosaquae (Bréb.) Wack., Hoff. et Kom. v Odesskom zalive Chernogo morya v mae—iyune 2013 [Water “bloom”
caused by blue-green alga Dolichospermum flosaquae (Bréb.) Wack., Hoff. et Kom. In Odessa bay of the Black
Sea in May—June, 2013] Materials of the 5" International Conference “Lake ecosystems: biological processes,
anthropogenic transformation, water quality. Minsk: BGU. 185-187 [In Russian].

16. UNDP-EU Project “Polipshenya moniroringy dovkillya Chornogo morya. Faza2 — EMBLAS-II (2015-2018)
[UNDP-EU Project “Improvement of environmental monitoring in the Black Sea, Phase 2 - EMBLAS-II"].
http://www.emblasproject.org

17. Moncheva, S., Par, B. (2005) Manual for Phytoplankton Sampling and Analysis in the Black Sea, GEF/UNDP
Black Sea Ecosystem Recovery Project (BSERP)-RER/01/G33/A/1G/31, EC, FP7, Upgrade Black Sea Scene
Project, 2005 (updated—2010). Istanbul, 67.

18. Tsyban, A.V. (1980) Manual on methods of biological analysis of sea water and sediments. - L .: Gidrometeoizdat,
191 [in Russian].

19. Algaebase: Listing the World's Algae: http://www.algaebase.org/index.lasso

20. Moestrup, @.; Akselmann, R.; Fraga, S.; Hoppenrath, M.; Iwataki, M.; Komarek, J.; Larsen, J.; Lundholm, N.;
Zingone, A. (Eds) (2009 onwards). IOC-UNESCO Taxonomic Reference List of Harmful Micro Algae. Accessed
at http://www.marinespecies.org/hab/].

21. WoRMS Editorial Board (2018). World Register of Marine Species. Available from http://mwww.marinespecies.org
at VLIZ. Accessed 2018—05—11. doi:10.14284/170

22.© — Programma dlya pervichnoy matematicheskoy obrabotki gidrobiologicheskih prob “TRITON” (2000)
[Software for primary mathematical processing of hydrobiological samples “TRITON”]. Certificate of State
registration PA Ne 3322, 15.08.2000 [In Russian].

23. Ignatiades, L., Gotsis-Skretas, O. A (2010) Review on Toxic and Harmful Algae in Greek Coastal Waters (E.
Mediterranean Sea). Toxins (Basel). 2(5), 1019-1037. ISSN 2072-6651 www.mdpi.com/journal/toxins
doi:10.3390/toxins2051019

59


http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:164:0019:0040:EN:PDF
http://www.emblasproject.org/
http://www.algaebase.org/index.lasso
http://www.marinespecies.org/hab/
http://www.marinespecies.org/aphia.php?p=popup&name=citation

Visnyk of V. N. Karazin Kharkiv National University Series «ECology», 2018, Issue 18

24. Ryabushko, L.I. (2003) Potentsialno opasnye mikrovodorosli Azovo-Chernomorskogo basseyna [Potentially
dangerous microalgae of the Azov-Black Seas basin]. Sevastopol: EKOSI — Gidrofizika. 288 [In Russian].

25. Fock H.O., Greve W. (2002) Analysis and interpretation of recurrent spatio-temporal patterns in zooplankton
dynamics: a case study on Noctiluca scintillans (Dinophyceae) in the German Bight (North Sea). Marine Biology.
140: 59-73 DOI 10.1007/s00227010068.

26. Shuwen Zhang (2016). Ecological Roles of Noctiluca scintillans in Marine Food Web — As a Predator, “Prey” and
Nutrient Regenerator. Hong Kong University of Science and Technology, 215. http://hdl.handle.net/1783.1/80636
or http://repository.ust.hk/ir/Record/1783.1-80636

27. Mikaelyan A.S., Malej A., Shiganova T.A., Turk V., Sivkovitch A.E., Musaeve E.I., Kogovsek T. and Lukasheva
T. (2014). Populations of the red tide forming dinoflagellate Noctiluca scintillans (Macartney): A comparison
between the Black Sea and the northern Adriatic Sea. Harmful Algae. 33, 29—40.

28. Drits A.V., Nikishina A.B., Sergeeva V.M., Solovyov K.A. (2013). Pitanie, dyhanie | ekskretsiya chernomorskoy
Noctiluca scintillans MacCartney in summer period [Feeding, breathing and excretion of the Black Sea Noctiluca
scintillans MacCartney in summer period]. Oceanology, 53, 4, 497-506 [In Russian].

29. Dereziuk N., Medinets V. (2008) Analysis of biodiversity of phytoplankton on the Ukrainian Black Sea shelf (the
end of XX — beginning of XXI century) ) // 2nd biannual and Black sea Scene EC project joint conf. “Climate
change in the BSHOT scenarios and mitigation strategy for the ecosystem” (6 — 9 oct. 2008, Sofia). Sofia. 52.

30. Derezyuk ,N.V. (2017) Fitoplankton Kuyalnitskogo lymanu u 2015-2017 [Phytoplankton of the Kuyalnyk Estuary
in 2015 — 2017]. Man and environment. Issues of neoecology. 1-2 (27). 52 — 61 [In Ukrainian].

31. Moncheva, S. (2017). Obschie zamechaniya k metodike kolichestvennogo ucheta fitoplanktona | ispolzovanie
integralnoy otsenki sostoyaniya fitoplanktona dlya opredeleniya kachestva morskoy sredy (metodika rascheta,
shkaly otsenki kachestva) [General remarks on the methodology of quantitative counting of phytoplankton and use
of phytoplankton integrated state assessment for marine environment quality determination (calculation
methodology, quality assessment scales)]. Workshop “Organisation of the Black Sea biological monitoring from
ship and at coastal stations”, 19. http://emblasproject.org/wp-content/uploads/2016/02/EMBLAS-Presentation-
phytoplankton.pptx [In Russian].

Hapniiirna mo pemxoserii 11.05.2018

60


https://www.google.com.ua/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22Shuwen+Zhang%22
http://hdl.handle.net/1783.1/80636
http://repository.ust.hk/ir/Record/1783.1-80636
http://emblasproject.org/wp-content/uploads/2016/02/EMBLAS-Presentation-phytoplankton.pptx
http://emblasproject.org/wp-content/uploads/2016/02/EMBLAS-Presentation-phytoplankton.pptx

