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AHHOTANNUA

CeBacTorobCcKoe B3MOPHE MCIBITHIBACT MOCTOSHHOE BO3/ICHCTBIE aHTPOIIOTCHHBIX U NPH-
POAHBIX (haKTOPOB, KOTOPOE MOKET YCHJIMBAThcsS B 3aKpHITBIX OyxTax. Llemb paboThI —
MPOaHATU3UPOBATh TIPOCTPAHCTBEHHO-BPEMEHHYI0 U3MEHYMBOCTH THAPOJIOTO-THAPOXUMH-
YEeCKHX ITapaMeTpPOB W COCTOSHHE IUIAHKTOHHBIX cooOmiecTB CeBacTOINOIBCKOTO B3MOPbHS
B COBpPEMEHHBIH repro]l. MccnenoBanns N3MEHIUBOCTH THAPOXUMIYECKUX TIOKa3aTee BOJ,
(uTOTUIIAHKTOHA W MEpOIUIaHKTOHA TpoBeneHsl B 2020-2022 rr. B OyxTax KampIoBoi,
Kazauneii, Kpyrmnoii, Ctpenenkoii, CeBactomonbckoit 1 KapanTunaoit. ['uapoxuMudeckue
NoKazaTesu (COJCHOCTh, OMOXMMHUUECKOe MOoTpedieHue Kuciaopoaa 3a marh cyTok (BIIKs),
IepMaHraHaTHass OKHCIIAEMOCTb, COACPXKAHHUEC KPEMHUA, MUHCPAJIBHBIX W OPraHUYCCKUX
¢dopm asora u pocdopa) onpenessIK Mo OOIICIPUHATHIM MeToAuKaM. JIJisi onpeneneHust
JMMUTHPYIOIET0 OMOTeHHOTO (PaKkTOopa MUCIOIb30BAIN CTEXHOMETPUUYECKHE COOTHOIICHHS
Pendunna. Onpenensin BUIOBOW COCTaB, YHCICHHOCTh M OMoMaccy (pUTOILIaHKTOHA U Me-
pornankToHa. 3a 20 jeT Ha B3Mopbe CeBacTOMoisl OTMEUYEHO MOBBIIMIEHUE YPOBHS 3arps3-
HeHus1 moBepXHOCTHBIX Box (BIIKs n okncisieMocTs MpeBbIIIaiy NpeieIbHO 0Ty CTHMbIE
3HaveHus). brorennsie 3neMeHTH (coequHEHMsT a30Ta, Gocdopa, KPeMHUs) U3MEHSUIUCH
B IMIMPOKKX Tpeaenax. Jlumurupyrommm (akTopoMm s pa3BUTHsS (DUTOIIIAHKTOHA B Be-
CEHHUH mepuoJ ObUT a30T, JISTOM — KPEMHHH, JIETOM H OCeHbIO — (ocdop. 3a mepruoa uc-
cleZloBaHUS He 3a()UKCHPOBAHO CIy4aeB «IBETCHWs» (UTOIUIaHKTOHA. MaccoBoe pa3Bu-
THE JMAaTOMOBBIX BOJIOPOCIEH M KOKKOIUTOMOPH OTMEYEHO B BeCeHHHH mepuon. Jlerom
Y OCEHBIO YHMCJIEHHOCTh M OMOMAacca MUIAHKTOHHBIX MHUKPOBOJIOPOCIHEH CHIDKAIKMCH 10 MU-
HUMaJIBHBIX 3HaueHnii. OTMedeHa OTHOCHUTEILHAS CHUHXPOHHOCTH CE30HHOU JAWHAMUKH
IUIOTHOCTH MEPOIUIAaHKTOHA: BO Bcex Oyxrax CeBacTomnoss MHHUMAaJIbHBIC 3HAaYEHHS 3ape-
THCTPUPOBAHBI B XOJIOJHBIM MEPUOJ] ToJja, MAaKCUMAJIbHBIE — B TEIUIBIH MEPUO MPH IIPO-
rpese BoJibl Bhile 14.5 °C. CpaBHUTENbHBIN aHATU3 U KOJMYECTBEHHBIE OLEHKN JTUHAMUKU
TUTAaHKTOHA B OyXTaX, pPa3iMYalONIMXCs MO TMAPOJIOTHYECKUM M TMIPOXMMHUYECKUM Iapa-
MeTpaM Cpelbl, MOTYT BHECTH BKJIAJ B OLEHKY (D)YHKIMOHAJIHHOW PEaKIUH NMPHOPEKHBIX
sKocucTeM YepHOoro Mopsi Ha aHTPOIIOTEHHBIE U IPUPOAHBIE (PAKTOPHI.
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Abstract

The Sevastopol seashore is influenced by a variety of anthropogenic and natural factors,
which can be particularly pronounced in enclosed bays. The objective of this study is
to analyse the spatial and temporal variability of hydrological and hydrochemical parame-
ters and the modern state of plankton communities of the Sevastopol seashore. The variabi-
lity of hydrochemical indicators of water, phytoplankton and meroplankton was studied
in 2020-2022 in Kamyshovaya, Kazachya, Kruglaya, Streletskaya, Sevastopol and Karan-
tinnaya Bays. The hydrochemical parameters (salinity, biochemical oxygen demand over
five days (BODs), permanganate index, silicon content, mineral and organic forms of nitro-
gen and phosphorus) were determined according to generally accepted methods. The Red-
field stoichiometric ratios were applied in order to ascertain the limiting nutrient factor.
The species composition, abundance and biomass of phytoplankton and meroplankton were
determined. In comparison to data collected 20 years ago, an increase in surface water pol-
lution (BODs and permanganate index exceeding maximum permissible values) was ob-
served on the seashore of Sevastopol. Biogenic elements (nitrogen, phosphorus, and silicon
compounds) varied widely. The study found that limiting factor for phytoplankton vegeta-
tion was nitrogen in spring, silicon in summer, and phosphorus in summer and autumn. No
phytoplankton blooms were recorded during the study period. Mass development of diatoms
and coccolithophores was observed in spring. In summer and autumn, the abundance and
biomass of planktonic microalgae decreased to minimum values. Relative synchrony of
seasonal dynamics of meroplankton density was observed: in all Sevastopol bays minimum
values were registered in the cold period of the year, whereas maximum values were rec-
orded in the warm period when the water warmed up above 14.5 °C. Comparative analyses
and quantitative assessments of plankton dynamics in bays, differing in hydrological and
hydrochemical environmental parameters, can contribute to the assessment of the functional
response of Black Sea coastal ecosystems to anthropogenic and natural factors.

Keywords: phytoplankton, meroplankton, nutrients, biochemical oxygen demand over five
days, BODs, Black Sea
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Brenenne

OCHOBOH nenarn4eckux MUIIEBHIX IeNeld B BOAHBIX CHCTeMax siBisiercs (u-
TOIUIAHKTOH, Ha AMHAMHKY YHCJIEHHOCTH, BHJIOBOE pa3HOOOpa3ue M MPOAYKTUB-
HOCTBH KOTOPOTO BIIHSIOT pa3zindHble (PaKTOPHI OKpYsKaromiel cpeasl. B cBs3u ¢ aTum
CTPYKTypHBIE U (PYHKIMOHAJbHBIC MapaMeTphl (PUTOIIAHKTOHA MOTYT CIYXKHTb
HWHAWKATOpaMU U3MEHEHHUH B 3kocucTeMax OyxT. OIHUM U3 3BEHBEB TPOYUIECKOM
LIENU B 3KOCHUCTEME TMearuaiy sSBISIETCS MEPOIUTAHKTOH (TeTariuecKre JIMIMHKH
JOHHBIX 0ecro3BOHOYHBIX). C OJHOW CTOPOHBI, JUYMHKUA MOTPEOISIIOT OObIIOe
KOJINUECTBO (PUTOIIAHKTOHA, C IPYTOM — OHM CaMH BXOJST B COCTaB MHIIM MHOTHX
MOpPCKHX 0€cro3BOHOUHBIX M pbIO. [Ipr 3TOM MepomIaHKTOH Hanbosiee ysA3BUM IS
BO3ACHUCTBHSI PA3TMYHOTO PO/Ia TOKCHKAHTOB M XO3SIMCTBEHHO-OBITOBBIX CTOKOB [1].

CeBacTOnoNbCKOE B3MOPHE HCIBITHIBAET 3HAYUTENBHOE BO3JCHCTBHE aHTpO-
MOTEHHBIX (HaKTOPOB, KOTOPOE MOXET yCHIMBAThCA B 3aKpHITHIX OyxTax [2, 3].
ByXThl UMEIOT Pa3NUUHYI0 KOH(QUIYpaluio, pa3Mepsl U IIyOuHY. BoJbIIMHCTBO
U3 HUX BBITSAHYTHI U BHAIOTCS TiyOoko B Oeper (CeBactononbekas, KapantuaHas,
Crpeneuxkasi, Kampimosas u Ka3zaubs), uckiodenue cocrasisier 6. Kpyrnas [4].
Ha ¢opmupoBanue runpoxummuueckoro pexxuma CeBacTONONBCKOTO B3MOPBS OKa-
3BIBAIOT BIMSHUE PEYHOI, X034HCTBEHHO-OBITOBOM M JIMBHEBBIN CTOKH C BBICOKUM
coJiepKaHMEeM MUHEPaJIbHOI0 a30Ta, MPEBHIIAIONIIM Ha OJUH — TPU MOpsAAKa CO-
JepkaHue coequHeHui ¢ochopa U OMpenensiomuM 3BTPoGHpPOBaHUE BOIOEMOB
[2]. BnusiHue pedHOro CTOKa M aHTPOIIOI'€HHOIO 3arpsi3HEHMs BO3pACTaeT ¢ 3amazna
Ha BocToK. Haunbonee HeOmaronomyuHnoii siBisercs 6. KapantuHHas, HanMeHee —
0. Kazaups. B To e BpeMsi ncciaeoBaHus, BBIIOJHEHHBIE B OTACIBHBIX OyxTax Ce-
BaCTOINOJIBCKOTO B3MOPbsI B MOCIEIHUE TOABI, CBUACTENBCTBYIOT O MOABICHUU HO-
BBIX OYaroB aHTPOINOIE€HHOTO 3arpsi3HEHUS M CYIIECTBEHHOM YBEIWYEHHUH CO-
JepKaHusl OOIIero B3BEHICHHOTO M PACTBOPEHHOIO OPraHMYECKOTO BEIIECTBa
1 He()TAHBIX YIIEBOLOPOIOB, KOTOPOE YacTO MPEBBIIANIO IPEAEIBEHO AOIMYCTUMYIO
kounenTpanuio (1K) [5-7].

Llenp paboTBl — MpOAHAIU3UPOBATh NMPOCTPAHCTBEHHO-BPEMEHHYIO U3MEHYH-
BOCTh THAPOJIOTO-THIAPOXUMHUYECKUX MapaMeTpPOB M COCTOSHHE IMIAHKTOHHBIX
coo06mecTB CeBacTOMOIBCKOTO B3MOPES 110 qaHHBIM 20202022 1T.

MatepuaJbl 1 METOABI

UccnenoBanus nposeneHsr ¢ okTs0ps 2020 mo HostOps 2022 r. Beero Bwimon-
HEHO IIECTh OJHOMHEBHBIX CheMOK: BecHoM (Mait 2021 r.), merom (mronb 2021 1.,
aBryct 2022 r.) u ocenbto (okTs0ps 2020 T., HOO0ps 2021 1 2022 1T.). [IpoOHI OT-
Oupanu Ha TpaBep3e OyxT Kampimosoii (ct. /), Kazauneii (cT. 2), Kpyrinoii (cT. 1),
Crpenenxoii (ct. 4), Kapantunnoii (cr. 6) u CeBacTomnonbckoi (CT. 7), a Takxke
Ha CTAaHIIMH B OTKPBITOH YacTH B3MOPbB (CT. J), yOaJleHHOH oT Oepera Ha 2 KM
(puc. 1). I'myOuHa B paifoHe UCCIeAOBaHUI cOoCTaBisiia B OcHOBHOM 12-20 M, 3a Hc-
KITIOYEHHUEM KOHTPOJIBHOU cTaHimH (CT. 5), Tae oHa mocturana 50 .
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mMope

Puc. 1. Kapra-cxema paiiona nccienoBanuii (/—7 — HOMepa CTaH-
uuii). Ucrounuk: Google Maps (URL: https://www.google.ru/maps)

Fig. 1. A map-scheme of the study area (/-7 are station numbers).
Adopted from Google Maps (URL: https://www.google.ru/maps)

[TpoObr oTOMpany B MOBEPXHOCTHOM M MPHIOHHOM CIIOSX C IIOMOILIBIO 0aTo-
MeTtpa BM-48M. Onpenensnu coneHocts (3nekrpocosiemep I'M-65 ¢ peryisipHoit
KaIMOpPOBKOW THTpoBaHHEM pacTBopoM AgNQ3), OmoXuMHUeckKoe TMOTpeOiIeHHe
kuciopona 3a maTh cyTok (BIIKs), mepMaHraHaTHyl0 OKHCISIEMOCTh B LIETIOYHOM
cpene, cojep kaHne KPEMHHSI, a TAaK)Ke MIUHEPAIBHBIX U OPraHnYecKux (opM azoTa
1 hocopa 1o obmenpuHATEIM MeTouKaM 2. J{ns onpeieneH s TUMHTHPYIOIETO
OMOTCHHOTO (JaKTOpa MCIIOJIB30BAIN CTEXMOMETPUYECKHE cooTHOIIeHus Pendunaa
(PR.) ¥, xoTopble 17l M3BECTHBIX KOHIEHTPAIHUH HEOPraHMYECKHX COeIMHEHHIA
a3oTa, ocopa 1 KpeMHUS UMENN CIECAYIONIUI BH/I:

PR (N/P) = 1.53 (1.35NO, + NO;s + 3.44 NHy) / PO,
PR (Si/N) = SiO4/(1.47 (1.37NO, + NOs + 3.77 NHy)),
PR (Si/P) = 1.03 SiO4/POs.

D PJT 52.24.420-2019 ; PJ1 52.24.383-2018 ; PJ] 52.24.380-2017 ; P/152.24.381-2017 ; P]1 52.24.382-
2019 ; P11 52.24.432-2018 ; P/ 52.10.805-2013 ; P/I 52.24.387-2019.

2 O6 yTBEpKIEHHMU HOPMATUBOB KAaueCTBa BOJIBI BOAHBIX 0OBEKTOB PHIOOXO3AMCTBEHHOTO 3HAYEHMS],
B TOM 4YHCJIe HOPMaTHUBOB NPEAEIBHO JIOMYCTUMBIX KOHIIEHTPAIMI BPEJHBIX BEIIECTB B BOJAX BOAHBIX
00BEKTOB PHIOOXO3IUCTBEHHOTO 3HAYCHUS : MPHKa3 MHUHUCTEPCTBA CENMBCKOTO X03s1iicTBa Poccwii-
ckoit @eneparmu ot 13 nekabpst 2016 roma Ne 552. URL: https://docs.cntd.ru/document/420389120
(nata obpamienus: 07.12.2023).

3 Redfield A. C., Ketchum B. H., Richards F. A. The influence of organisms on the composition of
sea-water // The sea: ideas and observations on progress in the study of the seas / edited by N. M. Hill.
New York : Wiley Interscience, 1963. Vol. 2. P. 26-77.
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Jyis ornpeneneHus BUAOBOTO COCTaBa, YUCICHHOCTH H OMOMAcChl (PUTOTLIAHK-
ToHa 1poOsI (V= 2.0 1) oTOMpanmu u3 BepxHero ciost Mopckoit Boasl (0—1 m). Mop-
CKYI0 BOXy (PHIIBTpOBaNM 4epe3 sIepHO-TPEKOBbIE MeMOpaHBI C JUAMETPOM MOp
1 Mmxm (OOBeIMHEHHBI MHCTUTYT SACPHBIX HccienoBanuid, [lyOHa) Ha ycTaHOBKe
oOpatHOl (GUIBTpalK, KOHIEHTpHpoBaM 10 o0beMa 40-50 Mi u (UKCHpOBaIH
pactBopoM YTepmens. BuaoByo HICHTH(DHUKAIMIO MHKPOBOIOPOCIEH ITPOBOIHAIH
C HCTIOJIb30BaHMEM CBETOBOTO MUKpockona mpu yesenudaeHuu 200x u 400x (Olympus
BX43) ¢ momompio onpenemuteneii ¥ V. UncneHHOCTh M 6MOMaccy (pUTOIIAHKTOHA
PacCUMTHIBAIIM C MCIOJIB30BaHUEM KOMIIBIOTEPHOH mporpammel «I mopus», pazpabdo-
tagHOU B MIHBIOM ([8]. TakcoHOMHMYECKHe Ha3BaHUS MPHUBEACHBI B COOTBETCTBHH
¢ 6aszamu nmanubIX AlgaeBase (URL: https://www.algaebase.org) u BecemupHoro pe-
ectpa Mopckux Bunos (URL: https://www.marinespecies.org).

Ot60p P06 MEPOTUIAHKTOHA B MTEPHO UCCIICAOBAHUH BBITIOTHEH Ha MIPHOPEK-
HBIX CTAHIUAX ¢ NIyOuHOM 10 13 M. Matepuai coOupainu cetbro Jxkenu ¢ auamer-
POM BXOIHOTO OTBEpCTUS 36 CM M Pa3MEpOM sS4Yed MEIbHUYHOTrOo Taza 135 MKM.
Oo6nasnuBanu cioit Boabl 0—10 M ot mHA 10 ToBepXHOCTH. OOPabOTKY MTPOBOAUIN
Ha JKUBOM MarepHaie MyTeM TOTaJbHOTO IMOJcYeTa JIMYMHOK B Kamepe boroposa
nox O6unokynsipoM MBC-9; nns yTOYHEHHs BUAOBOW NMPHHAICHKHOCTH JTHYUHOK
HCIIONb30BAIM CBETOBOM MUKpockon Muxkmen-5 [3].

Bcero 66110 00paboTaHo M MpOaHATIM3HPOBAHO 96 MPOO IS THAPOIIOTO-THAPO-
XUMHYECKOTO aHaIM3a U 1o 23 mpoObl PUTO- U MEPOIUIAHKTOHA.

MaremaTudecKkre ¥ CTAaTHCTUYECKHE pacyeThl MPOBOIWIH B Iporpamme Excel
2016. ITonydeHbl OLEHKM MHHHUMAaJbHBIX, MAKCUMAJIbHBIX, CPEIHUX 3HAYECHUH
U CTaHJAPTHBIX OTKJIOHEHHI.

PesyabTarhl

Ipocmpancmeenno-epementoe pacnpedenenue mepmMoxXanuHHbIX U 2UOPOXi-
MUYECKUX napamempos

TemnepaTypa u cosieHOCTh. TeMmneparypa MOBEpXHOCTHOTO CJIOSI U3MEHSIACh
ot 14.4 (mait) no 26.1 °C (aBrycr), CHIXKasCh B Pe3yJIbTaTe OCEHHETO BBIXOJaXKH-
Bauus 10 13.1°C (1os6ps). B neprox popmupoBanns TepMokiInHa (Maii — aBrycT)
HaOJII0AAI0Ch PACcCIOSHNE BOA: MaKCHMallbHasi pa3HOCTh TEMIIEpPaTyp MOBEPXHOCT-
HOTO U IPUIOHHOTO CJIOEB Ha KOHTPOJBHOW CTaHUMU nocturana 16.2°C, a Ha Men-
koBoaHOHM craHnuu (0. KaMbimoBas) paccioeHre ObUI0 MHHUMAIBHBIM, Pa3HHUIA
temnepaTtypsl He npesbimana 0.9 °C. OceHplo B pe3ysbTraTe KOHBEKTUBHOTO TEpe-
MEIIMBAaHUS TEMIIEPATypa BhIPABHUBAJIACH 110 BEPTUKAJIH.

[IpocTpaHcTBEHHAsI CTPYKTypa TEPMOXATUHHBIX MOJIEH MOBEPXHOCTHOTO CIIOS
XapaKTepu30Bajach HE3HAYNTEIHHBIMU TpafueHTaMH. Tak, Tuana3oH W3MEHYHBO-
CTH TEMIIEpPAaTypbl MOBEPXHOCTHOIO cji0si MOpckoi Boabl coctaBmi 0.3—1.4°C,
a conenoctu — 0.08-0.21 EIIC. Cnenyer OTMETUTH MOBBILICHUE COJICHOCTH HA KOH-
TPOJIGHOW CTaHIIMHU TI0 CPAaBHEHHIO ¢ OyXTaMu. DKCTpEeMalbHO HHU3KWE 3HAUCHUS

Y Hpowkuna-Jlaspenxo A. U. JlnaroMoBEIe BOIOPOCIH TIaHKTOHa YepHOTo Mopst. MockBa —
Jlermnnrpan : U3x. AH CCCP, 1955. 224 c.

%) Marine phytoplankton : A guide to naked flagellates and coccolithophorids / edited by
C. R. Tomas. Academic Press, 1993. 263 p.
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coJieHOocTH oTMeueHbl B HosiOpe 2021 1. (17.63—-17.84 EIIC), B mepuonsl apyrux
CHEMOK 3HAYEHUSI COJIEHOCTH IIOBEPXHOCTHOTO CJIOSI MEHSUTUCH B Anana3oHe 18.02—
18.54 EIIC. ConeHOCTh yBEIMIUBAIACh OT TIOBEPXHOCTH KO JTHY, MaKCUMAaJIbHAS pa3-
HOCTh 3Ha4YeHUH cosieHoCTH 3adukcupoBana B cioe 0-50 m (0.42 EIIC 17.11.2021
u 0.33 EIIC 09.07.2021).

BIIKs u okucasemocts. 3HaueHus bIIKs n3amMeHsuncy B mMpoKoM auanazoHe
0.57-3.87 mr/am’ (tabnuua). Iokasatenu, G6am3Kue K HOPMATHBAM KauecTBa
BOJIBI BOAHBIX OOBEKTOB PHIOOXO3SHCTBEHHOTO 3HAYEHUS W MPEBBIMIAIOLINE HX
(2.1 mr/mv® 1 Gonee), Gbimu oTMeuens! BecHoit (6. Kamprmosas, Kpyrnas, Kapan-
tuHHas1, CeBacTomonbCcKas) U B jeTHUue cbeMku (6. Kamsrmosas, Kazauss, Kpyr-
nast, Ctpeneuxas). [Ipu aTom B ocennuii nepuon 3nayenust bIIKs ne mpeBbimanu
HOPMAaTHBHBIX 3HAYCHWH Ha BCEX CTAHLMIX, 32 MCKIIOYCHHEM CHEMKH OCEHBIO
2021 r. Ha cTanmuy B 6. Kambimosoii (3.84 mr/am’).

3HadeHUs] OKHCIISIEMOCTH B MEPHOJ HAOMIONCHUN U3MEHsUHCh OT 1.62 1o
5.49 mrO/mm* (rabmumia). IlpeBblieHHe HOpMaTHBa JTOro mokaszarens (Ooree
4.0 MmrO/am’) GbITO OTMEUEHO BO BCeX OyXTax M B pasHble ce30HbI roa. Cpennue
3HAYEHUS] OKUCIIIEMOCTH 3a TIEpUOJ] HAOMIOACHUH 1Mo OyxTaMm ObLIM HUXKE HOpMa-
THUBOB Ka4€CTBa BOJBI.

Bbuorennsie anemenTrl. Konnentpanus autputHOro azora (NO») Obu1a HU3KOH
W He TpeBbIana 3.5 MKI/IM® B TOBEPXHOCTHOM cioe (Tabmuia) u 4.6 Mr/am’
B ipugonHoM (6. Ctpenenkas). KoHneHTpanyss HUITpaToB B MOBEPXHOCTHOM CIIOE
m3MeHsAnach ot 4.6 (maii 2021 r., 6. CeBacTonomnbekas) 10 267.5 Mxr/am’ (aBryct
2022 r., 6. Kapaatunnas). B mpumoHHOM ci10€ KOHIEHTPAIHsI HUTPATOB MEHSIIACh
ot 3.8 10 86.8 Mxr/mm’ (aBryct 2022 r.). CpesHue 3HaueHHs HUTPATOB B MO-
BEPXHOCTHOM cJIo€ TI0 6yXTam MeHsauch ot 12.7 B 6. Kpyrnoii 1o 58.1 mxr/am’
B 0. KapanTtunnoii. Cinenxyer oTMeTUTh CheMKy B aBrycte 2022 r., KOT/1a BBICO-
KHe TI0Ka3aTeN HUTPATOB ObUIH 3a()UKCHPOBAHBI HA BCEX CTAHIMSX W JIOCTUTAJH
267.5 Mxr/am’ B MmoBepxXHOCTHOM ciioe 0. Kapantunnoii. [oBbIllieHHBIC 3HAUCHUS
KOHIIEHTPAlMM B 3TOH XK€ ChEMKE 3a(MKCHPOBAHBI TAKXKE M B INPUAOHHOM CIIOE
(39-59 mkr/av’), a MakcumyM (86.8 MKT/aM’) 3aUKCHPOBaH HA KOHTPOIBHOM CTaH-
mun 'y nHa. Konnentpamus azota aMMoHHITHOTO Ha (CeBacTOIOJIIBCKOM B3MOpPbHE
6bla HU3KOM M HaXoauIach B mpeaenax ot 0.6 mxr/am® (6. Kpyrnas, mait 2021 r.)
10 32.4 mxr/nm’ (6. Kambimosas, aryct 2022 r1.). B aBrycre 2022 r. oTmeueHa
noBbIIIeHHas: KoHUeHTpauusi NHy Ha Becex cranuusx. KoHueHtpanust azora opra-
HU4ecKOoro (Nopr) MEHSUIACH B MIMPOKOM Juana3one: ot 331 Mkr/am° B mae 2020 .
10 1375 mxr/om’® B 6. Crpenenxkoii B aBrycre 2022 r. (Tabnwma). Bricokue 3Haue-
HUS KOHIEHTpaund Nopr ObuH 3aukcupoBanbl Takke B 0. Kpyrmoi, Kazauseit
n KaMmpIoBoii.

Konnentpanus dpochopa munepansHoro (PO4) m3mensnacs B mpenenax ot 1.1
10 15.9 mxr/nm®. MuHEMaIbHOE colepkaHue OTMEUeHO oceHbio 2022 T. Ha KOH-
TPOJIBHON CTaHIMU, MakcuMaibHOe — BecHOM 2021 r. B 6. KambimoBoii (Tabmiuia).
Cpennee 3nauenune PO, no akBaropuu CeBacTonoabckoro B3mMopbst 3a 2020-2022 rr.
cocrapysier 6.3 mxr/nm’. Coaepkanne dochopa opranmdgeckoro (Popr) H3MEHAIOCH
ot 3.7 10 34.9 Mkr/mm’. MakcUMabHbIC 3HAYCHUS OTMECUCHBI B JICTHHI MepUo.I
B 0. Kazaubeil. Cpennue 3HaueHus Popr 32 BeCh IEpHOJ HCCIICAOBAHUN N3MEHSITICH
B quamnasone or 15.3 1o 22.1 mMxr/av’. B 1e710M 3HaYeHus KOHIIEHTpauu P, OBI-
JIM HU3KUMH U OJHOPOTHBIME. Ce30HHOW U3MEHYMBOCTH HE OTMEYCHO.
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T'mapoxuMudeckue MoKa3aTead B MOBEPXHOCTHOM CJO€ Ha HCCIENyeMOW aKBaTOPUU
(20202022 rr.)

Hydrochemical parameters in the surface layer of the water area under study (2020-2022)

Oxucns- Conepskanue, MKr/am° /
3Haue- BIIKS, MOCTh 3
ByxTa / e /| SMO° y Content, pug/dm
Hue / mrO/om° /
Bay Value B??Sg PL NOZ NO3 NH4 NOpr/ PO4 Popr/ S]
MM e0/dm? Norg Porg
CPeMEE/ |63 323 09 243 87 696 40 17.8 445
Kazaups / mean
Kazachya min 0.70 1.75 04 47 21 378 14 37 124
max 2.72% 4.37 1.3 90.3 15.0 1131 123 349 72.6
cpennee /

2.61 3.92 1.3 246 135 645 65 210 603
Kampimosas / | mean

Kamyshovaya | min 1.31 2.30 0.9 53 1.7 331 24 50 1438
max 387 549 1.6 704 324 1188 159 267 98.6
cpemHee/ 40 304 08 127 82 645 37 17.6 40.0

Kpyrnas / mean

Kruglaya min 057 201 01 54 06 372 14 43 179
max 2.23 411 12 445 174 1235 109 264 63.7
cpemmee/ ) g 337 14 242 86 660 39 192 812

Crpenenkas / | mean

Streletskaya | min 0.60 198 07 51 18 412 1.1 41 238
max 2.21 450 2.1 409 19.1 1375 105 334 118.1
cpenHee/ 4 322 14 581 88 545 51 17.1 64.8

KapanTtunnas /| mean

Karantinnaya | min 0.66 1.62 0.8 6.5 19 411 18 4.6 151
max 272 473 35 2675 178 824 115 273 1524

CeBACTONOMS- rcrll’jffee/ 145 351 17 141 87 670 63 22.1 474

cxas / min 1.10 239 12 46 26 459 35 150 19.8

Sevastopol
max 232 463 23 222 129 838 112 342 75.0
cpemnee/ s, 399 08 143 77 618 42 228 31.0

KonTtpous / mean

Control min 126 328 05 65 22 370 18 142 143
max 202 442 10 291 136 801 95 29.1 587

Mpumeuanue. JKupHeIM mWPUPTOM BBUIENEHB 3HAaYeHMs, npesbinuaromue 1K ?
Y HOPMATHBBI Ka4€CTBA BOJBI BOJHBIX OOBEKTOB PhIOOX03sicTBEHHOTO 3HaueHus 2, TTJK
NO; — 20 mxr/mm?®, NO; — 9000 mkr/am3, NHy — 390 mxr/am®. HopMmaruBHbIE 3HA4EHUS
BIIK;s — e 6onee 2.1 Mxr/oM?, oxucasemoctu — 4.0 Mxr/om>.

Note. Values exceeding maximum permissible concentrations (MPC)? and limits for
water quality of fisheries? are given in bold. PI — permanganate index. MPC of NO, —
20 pg/dm3, NOs — 9,000 pg/dm?, NH4 — 390 png/dm?. BODs limit value — under 2.1 pg/dm?,
PI limit value — 4.0 pg/dm?.
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Conepxanue kpeMuus (Si) oTiau4aaoch OOJIBIIONW M3MEHUYMBOCThIO. Tak,
B IIOBEPXHOCTHOM CJIO€ KOHIICHTpalust Si MeHsIach B mpejenax ot 12.4 MKT/IM°
(momb 2021 1.) B 6. Kazauseit 10 152.4 mxr/am’® (aBrycr 2022 r.) B 6. KapanTunsoii
(Tabnuma). Beicokne 3HaueHNs KOHIIEHTpauu Si 3apuKCHpOBaHBI BO BCEX OyXTax
B aBrycTe 2022 T. KaK B MOBEPXHOCTHOM (64—152 MKI/mM’), Tak ¥ B IPHIOHHOM
cioe (100-153 mxr/am’). Ce30HHOH M3MEHYMBOCTHM KOHIEHTDAIMH KPEMHUS
HE OTMEYEHO.

CoomHouterue OUO2EHHBIX 2IeMEHIN08

PesynpraTel pacueroB otHomenus Penduinna (PR.) ans asorta, pocdopa u Kpem-
HUSL C TETBIO OTPE/ICICHUS TUMUTHPYIONEero GpakTopa Jis (GUTOIUIaHKTOHA Mpe]-
cTaBJIeHBI Ha puc. 2. Habmromancs mmMpoKuid Auama3oH OTHOCHTEILHBIX 3HAYCHUI
N/P — ot 1 mo 53. MuHnManbHble 3HaUY€HUS OTMEUYEeHBI B BeceHHMIA niepuos (1-3),
YTO CBHUJIETEIbCTBYET O 3HAUYUTEIBHOM OrpaHHYeHUH a3oTa. COOTHOLIEHHE OBLIO
OJIM3KO K KjaccuueckoMmy koddduiuenty Peadunga B neTHuii nepuos (3a UCKIIO-
gyeaueM 0. Kazaubelt m KapantunHnoii), ocenpto 2020 r. B 0. KapanTuHHOM
u CeBacroronbckoit n ocenpro 2021 1. B 6. Kampimosoii. B npyrux cimygasx coot-
Houenue 3HaueHni N/P mpeBbimano 16, 4To COOTBETCTBOBAJIO OTPaHUYCHUIO, BbI-
3BaHHOMY (hochopom.

16:1 1:1

KoHTpoms ! N/P KoHTpob Si/N
CeBacTonobCcKas CeBacTonoascKas
KapantuHHas —— KapantuaHas
Crpernenkas g—— ' Crpeneukas
Kpyrmas T ' Kpyrmas
Kampimosast T ' Kamspimosast
Kasaupst p—F——— Kasaubst
0 10 20 30 40 50 60 0 4 8 12 16 20 24
PRat PRat
O Ocens O Jleto M Becna
15:1 )
KoH1poms u Si/P

CeBacTomoIbCKAS Puc. 2. MonspHble COOTHOIICHUS OHMO-

KapaHTHHHAS — TCHHBIX 3JICMCHTOB B UCCJIICAYEMBIX TOYKaX

P B3Mopbs CeBacronouns (cM. puc. 1). Beptu-

Crpenenkas | T : KaJbHas JIMHHUS — KJIACCHYECKHUE COOTHO-

Kpy tmas — menuro Pendunga

— Fig. 2. Molar ratios of biogenic ele-

Kavpimosas ments in the studied points of the Sevasto-

Kazaups — pol seashore (see Fig. 1). The vertical line
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Coortnomenue Si/N BapeupoBaio ot 0.2 go 21. 3nauenue Si/N Oosee eauHu-
Bl OTMEYEHO B BECEHHMH mepuon, a Takxe oceHbto 2020 r. B 6. CTpenenkoii.
Cootnomenne Si/P m3mensmocs ot 3 1o 56. B ocennnii neprox 2020 u 2021 r. 310
COOTHOIICHHUE TMPEBBIIAIO KJIACCHUYCCKUE 3HA4YCHHS. B BeceHHe-TeTHUU MepHoJl
HaOJII0JAJIMCh TIOHWKCHHBIC 3HaYeHUs cOOTHOIIEHUS Si/P.

C yd4eTroM COOTHOIICHHUs Bcex Tpex dnemMeHToB (N/Si/P) 3HadueHMs, OnM3KHE
K KJIACCHYECKOMY COOTHOIIICHUI0 Penduina, Habmoqanmuch Toiabko ocerbio 2020 r.
B 0. Kapantunnoii (18/17/1). B ocranpHOe BpeMsi OTMEYAIUCh CYIIECTBEHHBIC OT-
KIIOHECHUSI.

DumonianKmon. OUHAMUKA MAKCOHOMUYECKO20 COCMABA U NIOMHOCTNU

Bcero B mpo6ax ¢uTOmIaHKTOHA OTMEYECHO 75 BHJIOB MHKPOBOJOPOCIEH,
13 KOTOPBIX 35 OTHOCSTCA K AUATOMOBBIM, 32 — K quHO(UTOBBIM. OCTalIbHBIE BU-
Il OTHOCATCS K oThenam Haptophyta, Euglenozoa, Ochrophyta, Cercozoa. Mak-
CHMaJbHbIC 3HAUCHHS YHCICHHOCTH M OMOMAcChl (PUTOIIAHKTOHA BO BCEX OyXTax
OTMeueHBbI B BeceHHUH nepuon (puc. 3). MckimodeHne cocTaBuil OCEHHUHN MEPHON
2020 r. B 6. CeBacTOMOIBCKOM, KOT/Ia OroMacca TIaHKTOHHBIX MHUKPOBOIOPOCIEH
npesbimana 400 MrJ ', YMCIEHHOCTh (PUTOIIAHKTOHA HPM 3TOM ObLIa HU3KOIA.
B nernwuii u ocennuii nepuon 2021 r. odunme GUTOMIAHKTOHA OBUIO HU3KUM.

IIpocTpaHCTBEHHO-BPEMEHHAST U3MEHUHUBOCTh YMCIICHHOCTH OCHOBHBIX TPYIII
(bUTOMIIAHKTOHA CBHJETENHCTBYET O BBICOKOW BapHabelbHOCTH COCTaBa cooOIIe-
crBa. Ocenpto 2020 1 2021 TT. OTMEUYEHO a0CONIOTHOE JOMHHUPOBAaHHE AUATOMO-
BBIX BoJIOpociielt kak o gucieHHocty (75—100 %), Tak u mo 6uomacce (64—100 %).
B Becennmii meproa 1MaToMOBbIe ¢ KOKKOIHTO(opruaaMu mpeolragany o YiCIeH-
Hoctu (98-99 %) B 6. Kambimosoii, Kpyrmnoii u CeBacTomosibckoii, mo dunomacce —
Ha BceX CTaHUUAX. JleToM OuaToMOBBIE NOMHHHMPOBAIM 1O YUCICHHOCTH (52—
80 %), Ho ycrynanu nuHodumaremwitam (57-91 %) no 6uomacce. Ocenbto 2020 T.
Ha BCEX CTAHIUAX OCHOBHOH BKiaf (57-97 %) B cymMMapHyIO YHCICHHOCTh U OMO-
Maccy BHOCHIIA KPYITHOKJIETOUHAs IMaTOMOBasi Bonopocib Proboscia alata, a oce-
Hb10 2021 1. — Pseudosolenia calcar-avis (87-99 %). lloutn Ha Bcex CTaHIMAX B Mae

[
CeBacTomoIbCKast @ (Cepactomommckasn = b
Kapantunnas KapanTtunnas !‘:'—_l

| 17112021
009.07.2021r.
[12.05.2021r.
008.10.2020r.

Crpenenxas Crpenenkas

Kpyrmas Kpyrnas

Kamprmosas KamprmoBast
Kazauss ]@ Kazaubsa
0 100 200 300 400 0 200 400 600
N, Toic. K171 B, mxr-!

Puc. 3. CymmapHsie 3HaUeHUS YuCiIeHHOCTH N (a) u buomaccer B (b)
(buToriaHKkTOHA HA cTaHIMAX B OyxTax CeBactomnods (cm. puc. 1)

Fig. 3. The total abundance N (a) and biomass B () of phytoplank-
ton in Sevastopol bays (see Fig. 1)
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2021 r. nomuHMpoBana Kokkonutodopuna Emiliania huxleyi (37-58 % ot cymmap-
HOW YHWCIIEHHOCTH), a B 0. KaMbImoBoil Hapsay ¢ KOKKOJIMTOGOpPUAAMU 3HAYU-
TEJIBHBIN BKJIAJ B YHCJIEHHOCTh BHOCWIN IUATOMOBBIE Pseudo-nitzschia calliantha
u Chaetoceros wighamii (23 n 45 % 0T cyMMapHOW YHCICHHOCTH COOTBETCTBEHHO).

OcHoBy Omomaccel (40-58 % ot cymMapHO#) BeCEHHETr0 (QUTOMIAaHKTOHA
BO Bcex Oyxrtax cocraBmia P. alata. B netamit mepnon B 6. Kazaubeir u Crpenen-
KOI MUKW YUCJICHHOCTH JaBayii HUHOGUTOBBIC poaa Prorocentrum. B 6. Kambiio-
Boit nuatomoBeie Chaetoceros tortissimus, Leptocylindrus danicus w P. alata co-
ctaBuin Oonee 68 % oOmieid ynucienHocty, B 0. Kpyrioit momuHHpoBamu auaro-
MoBsIe P. calliantha u P. alata (6onee 50 % oOmieit yucienHoctn). OCHOBY OHO-
Macchl (POPMUPOBAIH KPYIMHOKJIETOYHAs AUaToMOBast P. alata w nuHOQIAreIIIsATH
poaa Prorocentrum.

Meponiaukmon: OUHAMUKA MAKCOHOMUYECKO20 COCMABA U NIOMHOCU

B nepuon ucciaenoBaHuil B IUIAHKTOHE MISHTU(GUIIMPOBAHBI THIMHKA 41 BHIA
JIOHHBIX OECIIO3BOHOYHBIX, OTHOCSIIUXCS K CIEAYIONIUM TakcoHaM: Tumn Annelida,
kitacc Polychaeta — 16 BumoB; Tunm Mollusca, knaccst Bivalvia — 7, Gastropoda —
9 BupoB; tun Arthropoda, moarun Crustacea: undpaxiacc Cirripedia — 2 Buga u ot-
psn Decapoda — 7 BunoB. EMuHHYHO BCTpedanuch He MACHTU(DUIIMPOBAHHEIC IO BH-
na mnanynel Coelenterata (Tum Cnidaria), muunakn Kamptozoa (Tun Entoprocta)
u Bryozoa (Tum Bryozoa).

Ha Bceit akBaropuu CeBacTONOJNIBCKOTO B3MOPbS MUHHUMAJIBLHOE KOJUYECTBO
JMYUHOK JOHHBIX OECIIO3BOHOYHBIX 3a()UKCHPOBAHO B XOJOIHBIA TMEPHOA TOJA.
B nos16pe 2021 T. cyMMapHas IIIOTHOCTh MEPOTLIAHKTOHA He TIpeBbImana 29 3Kk3/M°
(puc. 4). B muiaHKTOHE BCTpEYaMCh BEIMKOHXU JBYCTBOPYATHIX MOJUTIOCKOB MU-
mn Mytilus galloprovincialis Lamarck, 1819 u ciimzynst Spisula subtruncata (Da
Costa, 1778), He naeHTH(HUITUPOBAHHBIE 10 BUJA BEIUTEPhl OPFOXOHOTHX MOJLIFOC-
KOB, JINTYMHKA MHOTOIIETHHKOBEIX uepBel (Spio decorata Bobretzky, 1870) u nay-
IUTMYChHI YCOHOTOTO paka Amphibalanus improvisus (Darwin, 1854).

CeBacTomobCKast m 17.11.2021r

B 12.05.2021r.
0 09.07.2021r.
@ 08.10.2020T.

Kapantunnas

Crpeneuxas

Kpyrmas )

KameimoBas

Kazaups

T T T T 1

0 1000 2000 3000 4000

[L1OTHOCTB, PK3./M3

Puc. 4. JlunamMuka mIOTHOCTH MEpOIIJIaHK-
ToHa B OyxTax CeBactonoss (cM. puc. 1)

Fig. 4. Dynamics of meroplankton density
in Sevastopol bays (see Fig. 1)
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CyliecTBeHHOE yBEIMUYEHUE KOJUYECTBA JIMYMHOK B IJIAHKTOHE OTMEUYEHO
B TETUIBIH TIEPHOJ] TOa, KOT/1a HAYWHAIN Pa3MHOKAThCS MHOTHE BBl JOHHBIX
6ecro3BOHOYHEIX. B Mae MakcMManbHas MIOTHOCTh MEPOIUIAHKTOHA (661 dK3/M°)
3apeructpupoBana B 0. CeBactomoibckoii, B 0. KamblloBo#t oHa pocTturana
322 3K3/M3), TOTJ]a KaK B OCTalbHBIX palioHax Koiebanach oT 26 IK3/M> (B 0. Ka-
PaHTHHHOH) 110 227 5K3/M° (B 6. Kazauseii) (puc. 4).

BuoBoii coctaB MeporIaHKTOHA cTaj Oojiee pasHooOpaseH. 3 MOIIOCKOB,
KpOME JIMYMHOK MHJHH, B TUIAHKTOHE MOSBUIIMCH BEJIMKOHXHM JIBYCTBOPYATHIX MOJI-
mockoB cemelictBa Cardiidae, Bemurepbl OpPIOXOHOTHX MOJUIIOCKOB CEMeECTBa
Rissoidae. IIIMOTHOCTE TUYMHOK MHUINI OBLIa HEBBICOKA — 110 15 3K3/M3, TOrma Kak
mwioTHOCTh BenurepoB Gastropoda mocturama 147 sks/m® (B 6. Kampimopoii).
B nrankTOHE MOSIBUIIMCH IMYMHKY MHOTOIIETHHKOBEIX uepBeit Harmothoe reticulata
(Claparede, 1870), Pholoe inornata Johnston, 1839, Polydora cornuta Bosc, 1802,
Alitta succinea (Leuckart, 1847) u He uaeHTH(UIMPOBAHHBIC 70 BUJA JIMYMHKH Ce-
meiictBa Nereididae. Enunnuno ormeuens! simunnkd Decapoda (Hippolyte leptocerus
(Heller, 1863), Upogebia pusilla (Petagna, 1792)). Ilo uucieHHOCTH BO BCeX
OyXTax JOMHUHHPOBAIH JIMUYMHKH YCOHOTOTO paka A. improvisus — ¢ MAaKCUMYMOM
597 sx3/M° (B 6. CeBacTomonbckoif) 10 227 sx3/m° (B 6. Kazauseif).

B mione MakcHMasbHas IIOTHOCTH MeporankToHa (3180 ox3/M°) 6bl1a 0TMe-
yeHa B 0. Kpyrmoii n3-3a BBICOKOH MIOTHOCTH JIMYMHOK OPIOXOHOTHUX MOJITIOCKOB
(2173 »x3/M?). B NIaHKTOHE JOMMHHPOBANM BemMrepsl OuttuyMma (Bittium
reticulatum (Da Costa, 1778) u npencrasureneii cemeiictBa Rissoidae. Torma kak
B IpyTHX OYXTax WX INIOTHOCTh HE MpeBbimana 135 sk3/M° u Tombko B 6. Kazaubeii
nocturana 373 sk3/M’. B 3TOT mepuosa Bo Bcex GyXTaX OTMEUEHO M yBeIUYEHHE
IUIOTHOCTH JINYMHOK YCOHOTHX PaKoB, HO MpeoOiajany B MJIAHKTOHE HAYIUINYCHI
npyroro Buaa — Verruca spengleri Darwin, 1854.

B okrts0pe mimoTHOCTE MeporuiaHkToHa Oblia Bhime B 0. CeBacTOMONBCKOM
1 Kambimosoit — 10 1126 u 756 sk3/M° cooTBetcTBenHO (puc. 4). IIpu 5ToM Komu-
4eCTBO IMYMHOK B OCTANBHBIX OyXTax Kojebanock oT 91 sx3/m’ (B 6. CTpenernkoit)
10 463 sx3/m° (B 6. Kapantunnoif). Tlo 4ncieHHOCTH Tpeo6iafany BeTUTephl
OproxoHOrux MOJUTFOCKOB (Retusa truncatula (Bruguiére, 1792), Caecum trachea
(Montagu, 1803), Limapontia capitata (O. F. Miiller, 1774), Rissoa parva (Da Costa,
1778), Rissoa sp.). Ux MakcuManpHas cyMMapHas IDIOTHOCTB (235 9Kk3/M°) 3ape-
ructpupoBana B 0. KampimoBoil. B 3ToT meprnon oTME4eHO Takke yBeTHUYCHHUE
KOJIMYECTBA JIMYMHOK Mumuu M. galloprovincialis, HaXonsIUXCsS HA CTAIUH BEJIU-
KOHXa «C rJIa3kom». B 6. KamblmoBoii MX IwioTHOCTH cocrasisuia 110 ak3/m,
B OCTAJIbHBIX pallOHAX MCCIICJIOBAHUS MJIOTHOCTh JIMYMHOK MUJIMHA KoJiebanach OT
9 110 62 5k3/M°. TINOTHOCTH JTMYMHOK MOJHMXET He TpeBbimana 29 3k3/M°, BCTpeda-
mick Lysidice ninetta Aud. et H. M. Edw., 1833 Magelona rosea Moore, 1907,
Malacoceros fuliginosus (Claparéde, 1870) u He onpeaencHHbIe 10 BUna Prionospio
sp. u Phyllodoce sp. Haymminycel yconororo paka A. improvisus (1o 782 »k3/m°)
npeobnananu B 6. CeBacTononbCckoil. B okTs0pe B MIaHKTOHE 3aperuCTPUPOBAHBI
TMYuHKN ecsituHorux pakoB (Clibanarius erythropus (Latreille, 1818), Pisidia
longimana (Risso, 1816), Xantho poressa (Olivi, 1792), Pachygrapsus marmoratus
(Fabricius, 1787), Athanas nitescens (Leach, 1813), HO uX cymMMapHasi IUIOTHOCTh HE
npesbmana 30 ok3/M° (otMeuena B 6. Kapautunnoii).
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JluHAMKKa TIOTHOCTH MEPOIUTAHKTOHA BO BCeX OyXTax Oblla OTHOCHUTEIBHO
CHHXPOHHA — MUHMMAJbHBIE 3HAYEHHs (10 29 5K3/M>) XapaKTepHbI LIS XOJIOTHOTO
reproAa rofa ¢ Temreparypoi Boasl 14.5 °C (Hos0pb), yBennueHHE TUIOTHOCTH
OTMEUYEHO IIPU MPOrpeBe BOAbI (Mai, Wb, OKTAOPh). B MepomnanTone mo uuc-
JICHHOCTH Tpeo0iiafanyd HayIUIMyChl YCOHOTOro paka Amphibalanus improvisus:
B XOJIOJHBII MEPUOJ] T0J]a OHH BCTPEUAIUCH SAMHUYHO, 2 B Mac U OKTSAOpe JOMHU-
HUPOBAJIM B IUIAHKTOHE, YTO BIMAJIO HA CYMMAapHbIE IIOKA3aTeIH INIOTHOCTH MEPO-
IUTAHKTOHA B 3TOT HeproA. MakcuManbHOE KOJIMYECTBO JIMUMHOK OaJIsIHyCcOB 3ape-
rucTpupoBato B 0. CeBacTonoiabckoil u KambImoBoii.

Obcyxaenue

[IpencraBnser nHTEpEC CpaBHEHHE THIPOJIOTO-THAPOXUMUYECKUX JTaHHBIX,
MOJIYYEHHBIX HaMH 0 oAHOU cxeme ctanuuit B 2001-2005 rr. u 2020-2022 rr. [2].
B 2020-2022 rr. oTMeu€HO TMOBBILICHUE COJICHOCTH B MIOBEPXHOCTHOM CJIO€ Ha HC-
cnemyemoirt akBaropun. B 2001-2005 tT. cpenHue 3HAUYCHUS COJICHOCTH BaphUPO-
Basii ot 17.70 o 17.94 EIIC [2], Torna kak B 2020—2022 rT. COJIEHOCTh JIOCTUTATIA
18.54 EIIC. Ha Tpenn yBenudeHusi CoJeHOCTH B mpHuOpexbe CeBacTonoss B IO-
CJIeJTHHE TOABI YKa3bIBAIOT U Apyrue aBTopsl [3, 9]. [lonoxxuTenbHbIN TpeHy coe-
HOCTH B TIOBEPXHOCTHOM cjioe oOHapyxeH 3a mepuon ¢ 2001 mo 2018 r. B 6. Ka-
pauaTuHHON [9]. MccrmemoBanus B menb(hOBOW 30HE CEBEPO-BOCTOUHOM YacTu Yep-
HOTO MOpSl TaKKe MOKa3aly MOCTYNAaTeNbHOE YBEIUYECHHUE COJCHOCTH B BEPXHEM
200-metpoBoM cioe Mops ¢ 2010 o 2020 r. [10]. ABTOpPBI CBSA3BIBAIOT 3TO MPEXKIe
BCEro C KOJIEOAHNAMHU KIMMAaTHIECKOTO pekuMa UepHOro Mops.

[To odpunmaneabM manaeiM Kpemmcrara (URL: https://82.rosstat.gov.ru/), umc-
JeHHOCTh HaceneHus T. CeBacronodis 3a nocienuue 20 jet yBenuuuiack Ha 33 %,
TOr/1a KaK (paKTHYECKH, IO OLCHKAM IPAaBHUTENbCTBA, 3TOT [TOKA3aTENb MPEBHIIIACT
40 %. OTMeueHO pacHIMpeHHe IUIOMAAN TOPOACKON 3aCTPOWKH B MPHOPEKHOI
30HE, COOTBETCTBEHHO YBEIMUYWICA 00HEM XO3SIIICTBEHHO-OBITOBBIX BOJ M HArpy3-
Ka Ha OYHMCTHbIE coopykeHHua. Kpome Toro, ¢ moBbILIEHHEM YpOaHHU3aLUK YBEIIU-
yuBaeTCcsl 00bEM JIMBHEBBIX CTOKOB M yXyAllaeTcsl ux kadectBo [5, 11]. Bee ato
MPUBOJUT K MOBHIIICHUIO KOHIICHTPAIIUU MUHEPATHHBIX U OPTaHUYECKUX BEIICCTB
B MIPHOPEKHONW aKBATOPWH M BIMSAET HA YPOBEHb 3arps3HEHUS ITOBEPXHOCTHBIX
BOJ, KOTOpBIM Mbl OlleHMBaNM 1Mo AByM nokazareisiM — BIIKs n okuciasiemoctu.
[lepBrIii MMOKa3aTeNb OTpa)KaeT 3arpsA3HEHHE CPellbl HECTOMKUM OpTaHWYECKUM
BELIECTBOM, BTOPOH CBUIETEIBCTBYET O CTEIIEHH 3arpsA3HEHUS CTOWKUM OpraHuye-
ckuM BemectBoM. Cpennue 3nauenus bIIKs, momydennsie g0 2005 1. Ha B3MOpBE
Cesacromnons, He mipesbimamu 0.79 mMr/am’ [2], Toraa Kak B COBPEMEHHBIH TIEPHOJ
3raueHust bI1Ks npeBsimanyu HopMaTHBBI Ka4eCcTBa BOABI BOJHBIX 0OBEKTOB PBHIOO-
XO3AHCTBEHHOTO 3HauyeHus: BecHoW (B 0. Kampimosoii, Kpyrnoii, KapantunHo#,
Cesacrononbckoii) u etoMm (B 6. KambimoBoi, Kazauseit, Kpyrnoi, Crpenenxoit),
YTO YKa3bIBAaeT Ha TOBBIIIEHUE CTETIEHU 3arps3HEHHOCTH B3MOPbBS. DTO XKe IMOJ-
TBEPKJAIOT aHHBIE 00 OKHCIIeMOCTH (TPEBBIIIEHNEe HOPMATUBOB OBLIO OTMe-
YeHO BO BCeX OyXTax M B pa3HbIe CE30HBI) M O KOHLIEHTpauuu azota. Ciemyer
OTMETHUTH, YTO Ha COJEpKaHHe OMOTeHHBIX BEIIECTB BIMAET IWHAMHKA BOJ, aH-
TPOTIOTEHHOE 3arps3HEHNE U B3aUMOJICHCTBHE C OMOTOM.
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Ha paunamuky 4mcieHHOCTH, BUAOBOE pasHOOOpa3ue M MPOLYKTUBHOCTH (H-
TOIUTAHKTOHHOTO COOOMIECTBA BIHMSET KOMIUIEKC PAa3JIMYHBIX (DaKTOPOB OKpYIKaro-
el cpenbl: TeMIeparypa, CBeT, OMOT€HHBIE BEIIeCTBa, MUKPOIIEMEHTHI, TIOJITIO-
TaHTBI, TOTPEOJICHNE JPYTMMU KOMIIOHEHTAMH IHUIICBBIX IICTICH, JMHAMUKA BOJI
U T. 1. OJJHAKO BBIJICIUTH BIHUSHUE OTACIBHBIX (DAKTOPOB B MPUPOIHBIX YCIOBUIX
HE TIPEJICTaBIIsIETCS] BO3MOXKHBIM. BinsiHHE TemrepaTtypsl U CBeTa Ha pa3MHOKEHHUE
pasHbIX Tpynn (HUTOIIAHKTOHA IIUPOKO HM3BECTHO. JIisi McclienoBaHUs BO3ZACH-
CTBHS MHKPO3JEMEHTOB M IOJUIIOTAHTOB HEOOXOJIMMO IPOBEICHHE IKCIICPUMEH-
TanbHBIX padoT. [yis 0OcykIeHNs BIUSHUS BETPO-BOJIHOBEIX MPOIECCOB HEOOXO-
UMbl JUTHHHBIE PSAABl HaOmomeHnid. MarepraibHON 0a301 CO3MaHUs TIEPBUIHON
MPOIYKIUU B BOJOEMax SIBISIOTCS OMOTCHHBIC BEIECTBA, MPEACTABICHHBIE MU-
HEpaJbHBIMU COEIWHEHUSMHU a3oTa, Gocdopa u kpemHusa. KoHneHTpamust dTUX
BEIECTB M WX COOTHOIICHHE PETYIUPYIOT KU3HEIEATEIbHOCTh (PUTOIIIAHKTOHA
U 00ecTeynBalOT OMOJIOTHUYECKYIO MPOAYKTUBHOCTh BOJIHBIX 9KOCHCTEM B IIEJIOM.
B cBs131 ¢ 3TUM MBI TOTBITAIUCH OIIEHUTH CBSI3U OMOTCHHBIX BEUIECTB C PA3BUTHUEM
(DPUTOIIITAHKTOHHBIX COOOIIECTB B UCCIEAYEMBIX aKBAaTOPHSIX B pa3HbIE CE30HbI.

Ce30HHOI 3aKOHOMEPHOCTH B U3MEHEHUH KOHIEHTPALUN HUTPATHOTO U Opra-
HUYECKOTO a30Ta He HaOJIoJand, 4TO MOATBEPXKIACT BIMSHHE aHTPOIIOTEHHOTO
3arpsi3HeHHs KaKk OCHOBHOTO MCTOYHHKA a3oTa. [Ipu 3ToM KOHIEHTpaIwsi HUTpat-
HOTO a30Ta, HEOOXOIUMOTO /s (PUTOIIAHKTOHA, BaphUPOBAJIa B IMPOKHUX TIPEe-
Jlax. MakcuMasbHblE KOHLIEHTPALUU NH4" oTMeueHBsl B OCEHHHH Tepuoa, Koraa
B COCTaBe IJIAHKTOHA JOMHHHUPOBAIH KPYITHOKJIETOYHBIC TUATOMOBBIC BOJOPOCIIH.
M3BecTHO, U4TO (pUTOILTAHKTOH HOTpedsier NHy B miporiecce poTocuHTE3a, TIPA STOM
BOJIOPOCIIN 3aTPauMBaIOT MEHBIIE SHEPTHUH 0 CPABHEHHIO C ACCUMMIISIIIMEN HUT-
paroB [12]. Iornouienne BocCTaHOBIEHHBIX (OPM a30Ta, K KOTOPBIM OTHOCHUTCS
NH.', cBs3aHO C pasMepoM KIETOK (DPUTOILUIAHKTOHA. MENKOKIETOUHBIH (UTO-
IUTAHKTOH MPEUMYIICCTBEHHO ACCHMUIIMPYET aMMOHUUHBIHM a30T, TOT/Ia KaK KpyI-
HOKJICTOYHBINH (DUTOILIAHKTOH SIBISETCS OCHOBHBIM IOTpeOHTeneM HuUTparos [13].
CpenHve 3HauYeHWs] KOHIIEHTpAlMd MHHEPAIBHBIX W OpraHudYecKux ¢GopM azoTa
B OyxTtax Kampimosoii, Kazauneit 1 Kpyrioit mpeBsimany aHaJIOTHYHEIE TTOKa3aTe-
a1, otMedeHHbIe 10 2005 1. [2].

B mepuoa mMaccoBoro pa3BuTHS (DPUTOILIAHKTOHA C MPEHUMYIIECTBEHHBIM J0-
MHHHpOBaHUEM KOKKoiuTodopua (BecHa 2021 T.) oTMeueHBI MaKCHMaJIbHBIE KOH-
neHtpamun GocdartoB. B 3TOT ke mepuon 3HaueHue kodd¢unmeHta Pendunaa
PRy (N/P) muanumainbHo (1-3), 4TO MOXET CBUAETEIBCTBOBATH 00 a30THOM JIUMHU-
TUPOBAaHUM TPOJIYLIUPOBAaHUS (PUTOIIAHKTOHA. AHAJOTHYHBIE JaHHBIE O OMOTEH-
HBIX 3JIEMEHTaX B BeCEHHHWH mepuo momydeHsl A. C. MUKasIstHOM ¢ coaBTOpamMu
[14]. ABTOpBI OTMETHIIM UHTEPECHYIO AJsl YepHOro MOpsi 0cOOEHHOCTB: (ochaTsl
MTOJIOKUTENEHO BIHSIOT HA MAacCOBOE Pa3BHTHE KOKKOIUTOMOpPHWI MpPH a30THOM
JTUMUTUPOBAHUH MEPBUYHON MPOAYKIMHU. B JeTHUN M OCEHHUN MEPUOJbl MBI OT-
Medalid B OOJBIIMHCTBE ClydaeB HeAOCTaTOK pocdopa. 3HAUMMOCTh MUHEPAIHHO-
ro ¢ocdopa kak Beaymero (pakTopa XUMHUYECKOTO JIMMUTUPOBAHUS TPOAYKIIUU
(bUTOIITAHKTOHA HApSAAY C JIUTEIHLHOCTHIO CBETOBOTO JHS U TEMIIEPaTypOd BOJBI
Ha B3Mopke CeBacTormois oTMedaercs B pabore [15].

Conepxxkanue kpemHus B 2020—2022 rr. OTAMYANOCH OOJBIION HU3MEHUUBO-
CThIO: 3HAUYEHHS IUIABHO YMEHBIIAINCH OT MaKCHMAaJbHBIX, 3a(UKCHPOBAHHBIX
BECHOW K MOHIKEHHBIM JIETOM M OCEHBIO BCIIEACTBHE MOTPEOIEHHUS ITOTO IJIeMEH-
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Ta (PUTOIJIAHKTOHOM. BrioJTHE BEpOSTHO, YTO CHIIMKATHI HE OBUIA TIUMUTHPYIOIIUM
(hakTopoMm I pocTa (PUTOIUIAHKTOHA BECHOHM, KOTJa HapsLy ¢ KOKKOJIUTO(HOpH-
JaMH JOMHUHUPOBAIH AHMATOMOBEIE Bogopocin. Camoe HU3KOE cofepiKaHnue KpeM-
HHsI OTMEYEHO JIETOM, KOT/Ia OTHOILICHHE KPEeMHHs K a30Ty coctaBuiio mMeHee (.5,
B 3TOT MEPUOJ AUATOMOBBIE HE OBUTH JTOMHUHUPYIOLIEH Ipynoid (UTOIUIAHKTOHA.
OTKIIOHEHHE e OT Kiaccuueckmx cooTHomenui Pendumaa (Si/N) gerom m oce-
HBIO B OT/ICIBHBIX OyXTax CBHUJETEIbCTBYET O 00Jee BHICOKOM NOTPEOICHUN CHITH-
KaToOB (PUTOTUTAHKTOHOM T10 CPaBHEHHUIO C HUTPATAMHU.

N30BITOK a30Ta B coueTaHUM C HEAOCTATKOM (pocdopa, a B HEKOTOPBIX CITyda-
AX W KpeMHHs TpuBel K (OPMHUPOBAHHIO HECOATAHCHPOBAHHON CTEXHOMETPUHU
pPacTBOPEHHBIX OMOTEHHBIX BEUIECTB. DTOT AucOalaHC BBIPA3HIICS B OTKJIOHEHHAX
oT KiIaccudeckux kodddunuentos Pendunma (N/Si/P), a Takxke B IIUPOKUX BapH-
aIusIx dTUX cooTHommeHnd. O0oramenne 6rnocdepbl a30TOM, KOHIIEHTPAITUSI KOTO-
pOro B OKE€aHEe 3HAYUTEIILHO MPEBHIIIACT cojaepkanue (ocdopa, BbI3bIBaeT OeCIo-
KOIMCTBO, IOCKOJIBKY 3TO MOXKET MOBIUATH Ha MPUOPEKHBIE IKOCHUCTEMBI [16].

[Ipsimoro BiusHYST OMOTEHHBIX 3JIEMEHTOB M (DUTOIIAHKTOHA Ha JWHAMUKY
IUIOTHOCTH MEPOIUIAHKTOHA He OOHapy>keHO. BeposiTHO, BiMsHUE QUTOTIAHKTOHA
HUMeeT OTCPOUCHHBIN XapakTep, K TOMY e HeJb3sl HCKII0UaTh OCHOBHOTO BIMSHUS
TEMITepaTypHOro (akTopa Ha MacCOBOE Pa3MHOKEHHE OTHEIBHBIX TAKCOHOB MEpO-
IUTAaHKTOHA. B TO ke BpeMsi, YIUTHIBASA, YTO JIMUUHKN JOHHBIX OECIIO3BOHOYHBIX TTH-
TatoTCs (PUTOIUIAHKTOHOM, MOXKHO TIPE/ITONIOKUTE U 0OpaTHOE BiUsiHKE. Tak, B Uiole
2021 1. B 6. Kpyrioit Ha (oHe HHM3KMX 3HAYSHWH YUCIEHHOCTH (UTOIUIAHKTOHA
3apETUCTPUPOBAHO MAaKCHMaJIbHOE 3HAUYEHHUE IJIOTHOCTH MEPOIIAHKTOHA, YTO MO-
XKeT OBbITh CBSI3aHO C BbIEJAaHUEM (PUTOILTAHKTOHA JIMYMHKaMU. [IMOTHOCTH Mepo-
iaHkToHa oceHbro 2020 u BecHoii 2021 r. B 6. KambimoBoit u CeBacTonoibCKoit
ObLTa BBICOKOW BCIIEJCTBHE YBEIWYCHUS KOIWYECTBA JIMYMHOK YCOHOTHUX PaKOB
Y IBYCTBOPYATHIX MOJITIOCKOB, UTO CBSI3aHO C CE30HHBIMH IHUKJIAMH UX pPa3MHOXe-
HUS, ¥ HE 3aBHceNa OT THAPOXUMHYECKHX napameTpoB. [Ipu sTom Gospmioe Koiu-
YeCTBO MPUYAILHBIX CTEHOK, MOJIOB M JIPYTHX TUIPOTEXHUYECKUX COOPYKEHUH B
YKa3aHHBIX OyXTax MPHUBJIEKAET JUYWHOK ITHX TPYMI MEPOIUIAaHKTOHA KakK ym00-
HEII CyOCTpaT JuIst oceaHusl.

3akiaouenne

B nepuon ucciaenoBaHui OTMEYEHO YBEIWYEHHE YPOBHS 3arps3HEHHs B3MO-
pes CeBactonons o cpaBHeHHIO ¢ rreprogoM 2001-2005 rr. MakcumanbHbIe 3Ha-
yenns bIIKs Bo Bcex OyxTax mpeBbIIaid HOPMATHBHI Ka4ecTBA BOJBI BOJTHBIX 00b-
€KTOB PbIOOX03sIHCTBEHHOTO 3HaueHHs. [10 3TOMy mokasareito OyXThl MOYXKHO pac-
MOJIOKUTH OT HauboJiee 3arpsa3HEHHON HECTOWKUMH OPTaHUYEeCKUMH BEHIECTBAMH
K MEHee 3arpsA3HeHHON B cienyromeM nopsaake: Kamsimosas, Kasaubs, Kapantun-
Has, CeBacronoibckasi, Kpyrnas, Ctpenenkas. MakcuMasnbHble 3HAUSHUS] OKUCIISA-
€MOCTH BO BceX OyXTax Takke MpEeBBIIIAIN HOPMaTHBHI KadecTBa. KoHueHTpanms
HUTpaToOB Ha CeBACTOMOIBCKOM B3MOPbE MOBBIIIANACH OT BECHBI K JIETYy U MOHMXKA-
nack K oceHH. CpenHne 3HaYeHHs KOHLEHTPALUMHM MHUHEPAIBHBIX U OPraHHMYECKHX
tdopm azora B 6. Kamprmosoii, Kazauseit u Kpyrmioii npeBsimany aHamoru4HbIe
rmokasaren, orMedenHsie 0 2005 r. MuarMaIbHass KOHIEHTPAIMs HUTPATOB OT-
medena B 0. Kpyrmoif, makcumansHast — B 6. Kapantunnoii. Konnenrparmm ammo-
HUITHOTO a30Ta M3MEHSUIMCH 10 CE30HaM aHAJOTWYHO HW3MEHYHBOCTH HUTPATOB.
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CocraB coolmiecTBa (UTOMIAHKTOHA MMOKA3aJl 3HAYUTEIbHYIO MMPOCTPAHCTBEHHO-
BPEMEHHYIO0 M3MEHUYHUBOCTh YHUCICHHOCTH OCHOBHBIX TpyIri. OCEHBIO JOMHHHPO-
BaJll KPYIMHOKJIETOYHBIC JMAaTOMOBBIC BOJAOPOCIH, B BECEHHUI MEPHOA — MEJKO-
KJICTOYHBIC KOJOHHMAJbHBIC AUATOMOBBIC U KOKkonuTohopuna Emiliania huxleyi,
JIETOM MO YMCICHHOCTH MPeodiaiaii AUaTOMOBEIC, IO Oromacce — auHOpIaresn-
ns1Tbl. OTMeUeHa OTHOCHUTENBHAS CHHXPOHHOCTh CE30HHOW JUHAMHKH TUIOTHOCTH
MepOIUTaHKTOHA B OyxTax CeBacTomnosi — MUHUMAJIbHbIC 3HAYEHHUS 3apETUCTPUPO-
BaHbI B XOJIOJHBINA MEPHOJ] [OJIa, @ MAKCUMAJIbHBIC — B TEIUIBIA. B MepoIIaHKTOHE
JIOMUHHUPOBAJIH T10 TJIOTHOCTH HAYTUIMYCHI YCOHOTOTO paka Amphibalanus improvisus,
npeoOafaoniero B odpactaHuy TBEPAbIX cyOcTpaToB. MakcumanbHOE KOJHue-
CTBO JINYMHOK 3TOT0 BH/A 3aperucTpupoBaHo B 0. CeBacTonosbckoi u KambIlioBoid.

[TonyueHHbIE HaMHM PE3yJIbTaThl MOTYT OBITh HMCIOJB30BAaHBI MPH OIEHKE
(hyHKIIMOHAIBHOM peakiuu MPUOPEKHBIX IKOCHCTEM UepHOTro Mops Ha M3MECHYU-
BOCTb aHTPOMOTCHHBIX U MPUPOIHBIX (PAKTOPOB.

CIIMCOK JTUTEPATVYPBHI

1. [Ilasnoea E. B., Jlucuykas E. B. CocTosiHUE 300IJIaHKTOHHBIX COOOIIECTB B TIPUOPEKHBIX
BoJax Kapanmarckoro mpupoaHoro 3anoBeguuka B 2002-2005 rr. // Kapagar — 2009 :
COOPHHUK HAYYHBIX TPYIOB, MOCBAIICHHBIA 95-neTnio Kapagarckoit Hay4HO# cTaHIUA
u 30-neruto Kapanarckoro npupoaHoro 3anoBennrnka HanuoHaabHON akageMUH HayK
VYxpaunsl / pen. A. B. I'aeckast, A. JI. Mopo3zosa. CeBacronons : SKOCU-I'napodu-
3uka, 2009. C. 292-312. EDN ZTSFYD.

2. TwuagpoxuMuyeckas XapaKTEpPUCTHKa OTIEIbHBIX OyXT CeBacTOIOJILCKOTO B3MOPbS /
E. A. Kydrapkosa [u ap.] / Tpynst KOxHOrO Hay4HO-HCCIEAOBATEIBCKOTO UHCTH-
TyTa MOPCKOT'0 PBIOHOTO X03siicTBa 1 okeanosnoruu. Kepus : KOrHUPO, 2008. T. 46.
C. 110-117. EDN VSMAKD.

3. KoMIutekcHbBIE HCCIEIOBaHMSA HKOJIOTHYECKOTO COCTOSHHS NPHOPEHKHONH aKBATOPHH
Cesacromonst (3amamusiit Kpemm, Yepnoe mope) / B. W. Pabymko [u nap.] //
Dkostornyeckasi 0e30MacHOCTh NpUOpexHoi M mienbhoBoit 30H mops. 2020. Ne 1.
C. 103-118. EDN HETKTQ. https://doi.org/10.22449/2413-5577-2020-1-103-118

4. Manilyuk Y. V., Lazorenko D. I., Fomin V. V. Seiche oscillations in the system of
Sevastopol Bays // Water Resources. 2021. Vol. 48, iss. 5. P. 726-736. EDN JYJFLJ.
https://doi.org/10.1134/S0097807821050122

5. Jlomakun I1. []., Yenvioicenxo A. A. Tunpodusmdeckrie YCIOBHUS U XapaKTEPUCTHKA 3arpsi3-
HeHust Bog OyxTel Kazausst (Kpeim) B centsiope 2018 roma // CucremMbl KOHTPOJIST OKPY-
xatomei cpensl. 2019. Ne 1. C. 48-54. EDN ZDRMSD. https://doi.org/10.33075/2220-
5861-2019-1-48-54

6. Jlomaxun I1. J[., Yenviowcenko A. M. Ouenka 3arpsisHenust Box Crpenenkod OyXThl
(KpsIM), cBsi3aHHOTO C 9KCILTyaTanueit ¢gioTa / DKCIuTyaTanys MOPCKOIO TPAHCIIOPTA.
2019. Ne 3. C. 131-136. EDN HKMAEY . https://doi.org/10.34046/aumsuomt92/20

7. MWcrounuku 3arpsi3HeHHs MTPUOpeKHBIX BoA CeBacTomnoiibckoro paiona / B. M. I'py-
3uHOB [m np.] // Okeanonorusa. 2019. T. 59, Ne 4. C. 579-590. EDN VEOVBB.
https://doi.org/10.31857/S0030-1574594579-590

8. Jlax A. M., bpanyesa IO. B. KommproTepHas mporpamMma Ui pacueTa OCHOBHBIX Iapa-
MeTpoB ¢uroruiankrona // Dxonorust Mmops. 2001. Bein. 58. C. 87-90. EDN WIAGOT.

132 Ecological Safety of Coastal and Shelf Zones of Sea. No. 2. 2025



9. Long-term variations of thermohaline and hydrochemical characteristics in the mussel
farm area in the coastal waters off Sevastopol (Black Sea) in 2001-2018 / S. V. Kap-
ranov [et al.] / Continental Shelf Research. 2020. Vol. 206. P. 104—185. EDN SISXSM.
https://doi.org/10.1016/j.csr.2020.104185

10. IToowvimos O. U., 3ayenun A. I'., Ouepednux B. B. PocT COIEHOCTH U TeMIIepaTyphl
B ZIEATENILHOM CJIO€ CeBepo-BocTouHOM dactu Uepnoro mops ¢ 2010 mo 2020 rox //
Mopckoii ruapodusnueckuii xypHai. 2021. T. 37, Ne 3. C. 279-287. EDN GVAYYQ.
https://doi.org/10.22449/0233-7584-2021-3-279-287

11. Jlomaxun I1. J/I. Yenviowcenrxo A. U., Ilonoe M. A. AHTpOTIOTeHHBIE H3MEHEHUSI MOPJO-
MeTpHuYecKuX xapakrepuctuk 0yxTbl Kpyrmoii (Kpsim) // Buopaznoobpasue u ycToii-
uynBoe pa3zsurue. 2024. T. 9, Ne 1. C. 77-90. EDN PJWLZF.

12. Dortch Q. The interaction between ammonium and nitrate uptake in phytoplankton // Ma-
rine Ecology Progress Series. 1990. Vol. 61. P. 183-201. https://doi.org/10.3354/meps061183

13. The contribution of small phytoplankton communities to the total dissolved inorganic
nitrogen assimilation rates in the East/Japan Sea: An experimental evaluation /
P. S. Bhavya [et al.] // Journal of Marine Science and Engineering. 2020. Vol. 8,
iss. 11. 854. https://doi.org/10.3390/jmse8110854

14. Muxasnan A. C., Cunkun B. A., Ilaymosa JI. A. PazButre kokkonurodopun B YepHom
MOpe: MEeXrooBble U MHOTojeTHHe u3MeHenus // Oxeanonorus. 2011. T. 51, Ne 1.
C. 45-53. EDN NDJCPH.

15. BausHue nepBUYHON NPOAYKIMHU (BUTOIIAHKTOHA HA 000POT OMOTEHHBIX JIEMEHTOB B
npubpexnoit akBaropun Ceacromous (UepHoe mope) / B. H. Eropos [u ap.] // Buono-
rust mopsi. 2018. T. 44, Ne 3. C. 207-214. EDN XPTTZB.

16. Sutcu A., Kocum E. Phytoplankton stoichiometry reflects the variation in nutrient con-
centrations and ratios in a nitrogen-enriched coastal lagoon // Chemistry and Ecology.
2017. Vol. 33, iss. 5. P. 464-484. https://doi.org/10.1080/02757540.2017.1316492

Tocrymuna 23. 07.2024 r.; onoOpena nocine peneHsupoBanust 5.09.2024 r.;
npuHATa K myonukanuu 25.03.2025 r.; omy6nmkoBana 30.06.2025 r.

06 asmopax.:

IHocnenosa Haranss BanepueBHa, Beaymuil HayuHblil coTpynHuk, ®I'BYH OUI]
«HcTuTyT 6UoNornu 10kHBIX Mopeit umenn A. O. Kosanesckoro PAH» (299011, Poccus,
r. CeBacromonb, np. HaxumoBa, 1. 2), kaamuaar ouonornyeckux Hayk, ORCID ID: 0000-
0002-3165-2090, Scopus Author ID: 56884605100, ResearcherID: C-7572-2016,
SPIN-kon: 4016-7541, nv.pospelova@ibss-ras.ru

Ilypos Cepreii BsiuectaBoBuy, Hayunsiii corpynuank, ®I'bYH OUILL «MucTuTyT OMoo-
run 10KHBIX Mopeit mveHn A. O. KoameBckoro PAH» (299011, Poccus, 1. CeBacTonons,
np. Haxumosa, 1. 2), ORCID ID: 0000-0002-8913-2637, Scopus Author ID: 57214992790,
ResearcherID: AAC-9044-2022, SPIN-koa: 3036-2366, skrimea@mail.ru

Kospuruna Heas IlerpoBHa, crapmuil HayuHslil corpyaauk, ®I'BYH OUL] «UucTh-
TyT O6uonorun 10KHBIX Mopeit umern A. O. Koanesckoro PAH» (299011, Poccus, 1. Ce-
BacTOIOJb, 1p. Haxumosa, 1. 2), kannuaat reorpaduueckux Hayk, ORCID ID: 0000-0002-
6734-8285, Scopus Author ID: 6507114864, ResearcherID: AAC-9395-2022, SPIN-
Koa: 6786-0143, npkovrigina@yandex.ru

Jlucuukas Egena BacuiabeBHa, crapmuil HayuHslii cotpyanuk, ®I'bYH OUI] «1H-
CTUTYT Omojyoruu oxHBIX Mopeil mmeHu A. O. Kosanesckoro PAH» (299011, Poccus,
r. CeBacrormonb, np. Haxumosa, 1. 2), kauaunat ouosoruueckux Hayk, ORCID ID: 0000-
0002-8219-4616, Scopus Author ID: 6504112143, ResearcherID: T-1970-2017,
SPIN-koxn: 4973-5446, lisitskaya@ibss.su

Dkonoruyeckasi 6€30MacHOCTh MPUOPEKHOI U 1eab(oBoii 30H Mopst. Ne 2. 2025 133


https://orcid.org/0000-0002-6734-8285
https://orcid.org/0000-0002-6734-8285
https://www.scopus.com/authid/detail.uri?authorId=6507114864
https://publons.com/researcher/AAC-9395-2022
mailto:npkovrigina@yandex.ru

Tpomenko Ouer AnekcaHIpoOBUY, CTApIINi HAYYHBIH COTPYAHUK, HCTUTYT OHONOTHH
r0)xHBIX Mopel uM. A. O. Kopanesckoro PAH (299011, Poccus, r. CeBactomnos, p. Ha-
XUMOBa, A. 2), kKanauaar reorpadpuyeckux Hayxk, ORCID ID: 0000-0001-5200-9996,
Scopus Author ID: 57218589904, ResearcherID: AAC-9364-2022, SPIN-koa: 5992-2938,
oleg tr59@mail.ru

3anenennulii 6K1a0 A8Mopos:

Iocnenoa Haranpst BanepueBHa — 0030p nuTepaTyphl IO mpo0iieMe HCCIeJOBaHUS,
aHaJIM3 M MHTEPIIPETAIMs PE3YJIbTaTOB 10 (PUTOIUIAHKTOHY, CTATUCTHYECKUI aHanus, Gop-
MYJIMPOBAaHHUEC BBIBO/IOB

lypoB Cepreii BaueciiaBoBu4 — pa3paboTKa KOHIICTITUH, (OPMYIHPOBKA U TIOCTAHOBKA
3a7a4um, 0030p JUTEPATyphl O MPOOIEME HCCIIEAOBAHNS, aHATN3 U HHTEPIPETALNS PE3YITh-
TaTOB IO THAPOJIOTUH U THIPOXUMHUH, (POPMYITUPOBAHHE BHIBOJOB

Kospuruna Heas IlerpoBHa — aHanu3 W MHTEpIpETalysl pe3yjIbTaToOB IO THAPOJIOTHH
Y TUIPOXUMHH, (HOPMYIIMPOBaHHIE BHIBOJIOB

JIucnukas Ejnena BacuiibeBHa — 0030p IUTepaTyphl 10 IpodIeMe HCCIeJOBaHUS, aHAH3
W MHTEpIpeTanys pe3yIbTaToB II0 MEPOILIAHKTOHY, (OpMYIHPOBaHIE BEIBOJIOB

Tpomenko Oser AnekcaHAPOBHY — aHAIN3 U UHTEPIPETALUs Pe3yIbTaTOB IO TUAPOIO-
TH{ ¥ THAPOXUMUH, (OPMYIIMPOBAHUE BBIBOJIOB

Bce asmopul npouumanu u 0006punu OKOHYAMENbHBII 6APUAHI PYKONUCHU.
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