- pecypcHe Ta cynpoBigHe 3a0e3neueHHs peanizalii 3axoaiB BYBP p. Pock momo
MOJIMIIEHHST SKOCTI BOAM B OaceitHi p. Poch Ha KOPOTKY Ta JOBIOCTPOKOBY
MIEPCIICKTHBH.

3aranowm, 3axucHa cmyra p. Pocb B mexax binoi LlepkBu notpedye mokpaiieHHs
KOHTPOJIIO MIOJ0 AOTPUMAHHA YHHHUX HOPM TIPUPOJOKOPUCTYBAHHS Yy 3aXUCHHUX
CMyTax 1 30Hax BIJIBEJICHHS, OCOOIMBO, 100 JOTPUMAHHS HOPM 3a0yI0BH 1 pekpeartii
B Mexax [I13C. [Iyia neTanpHIIIOro onpamtoBaHHs [UX MUTaHb HEOOX1IH1 KapTorpadiuHi
Ta 1HIN aHaJNITH4YHI JaHl MO0 AWHAMIKM Yy TPOCTOpl 1 4Yaci 3a0yJ0BU Ta IHIIOTO
rOCIIOJIAPCHKOTO OCBOEHHS 1 MOPYIIEHHS MPU3AIUIaBHUX CXUJIIB TiApOrpadpiqHoi Mepexi

p. Poce.
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INVESTIGATION OF THE BLACK SEA EUTROPHICATION AND ITS
NEGATIVE CONSEQUENCES

Bucoki nokazHUKHN TPOGHOCTI BOJ MpHOEpex HUX paiioHiB HOPHOTO MOpS Ta HAsBHICTh TiMOKCIT
MPUIOHHUX BOJI B OKPEMHUX 30HAX, a TAKOX «IBITIHHS» MOPCHKOI BOJAM TOTPeOye TMOJAIBIIOTO
3HIOKEHHS OIOT€HHOr0 HaBaHTAXXEHHSI Ha MOPCBKEC CCpCAOBUILIC. I[aHl OTpI/IMaHi 3a Hi,I[pI/IMKI/I
«DELTA-PILOT Branch SE USPA».

Kitouogi cnoa: ingexc TRIX, eBrpodikartis, GpiTomiaHKToH, menbd, Xa0podi.

The aim of the research was to determine the degree of eutrophication of the
marine waters of the north-western shelf of the Black Sea, which are under the influence
of anthropogenic loading, the quantitative assessment of their quality and the
identification of the negative effects of eutrophication. In accordance with the stated
purpose, the work was carried out for the following main tasks:

- assessment of the current state and variability of abiotic indicators of the
eutrophication of the waters of the north-western shelf of the Black Sea;

- assessment of the current state and variability of the content of phytoplankton in
terms of numbers and biomass and chlorophyll;

- integrated assessment and diagnosis of eutrophication of the waters of the north-
western shelf of the Black Sea and identification of its negative consequences.
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Preliminary work was carried out on the basis of hydrophysical, hydrochemical
and biological observations performed on the northwestern Black Sea shelf and
observations (2000 — 2017 gg.). The data of constant coastal monitoring in the Gulf of
Odessa, as well as satellite data on the content of chlorophyll on the surface of the Black
and Azov Seas, and hydrometeorological data of the point of the port of Odessa, were
used.

Research results. In the Odessa region there is a further tendency to decrease the
content of mineral forms of nitrogen. Accordingly, there was also an increase in water
trophy relative to last year. According to the comprehensive indicator of the TRIX
index, which, on average, was 5.9 units according to the observations, waters of the
Odessa region in 2017 corresponded to the «high» level of trophy. In areas distant from
industrial zones, trophy of coastal waters according to the average annual value of the
TRIX index (4.8 units) corresponded to the «average» level. In the Dunae, in the total of
phosphorus and nitrogen, the content of the sum of their mineral forms prevails, and the
contribution of organic forms of phosphorus and nitrogen increases with the distance
from the mouth. The maximum contribution to the sum of the mineral forms of nitrogen
falls on nitrogen nitrate, the relative contribution of which in the average in august was
74.0%, and in November 91.2%.

The maximum concentrations of nitrate nitrogen 1136 pg / dm® in August and
1511 pg / dm® in november were directly observed in the Beastra mouth area.

Both the nitrogen content of nitrate and the content of chlorophyll in water are the
most eutrophied waters of the areas adjacent to the mouths of large rivers of the north-
western shelf of the Black Sea. By average index of TRIX in August, 6,4 and in
November, 5,5 units of water of the coast of the Danube are characterized by «very
high» and «high» levels of trophy. In August, on the Danube coast in the bottom layer
at depths over 22 m, the conditions for water hypoxia were noted, the relative oxygen
content decreased to 28% saturation.

In the central area of the PZCHM in the zone of the phyllophora field of Zernov, in
the summer, the decrease in the salinity of the surface layer was observed on average
from 17.0 %o to 14.7 %o, which was conditioned by the influence of the transformed
Danube waters. In the summer of 2017, the average nitrogen concentration of the total
462 pg/dm®, with the predominant content of its organic form - 451 ug / dm®, was
increased by almost 2% in the summer of 2017.

Times and more in comparison with other investigated periods since 2007. In
general, in 2017 the waters of the area of the phyllophora field of Zernov on the index
of TRIX corresponded to the «average» in April and «low» in July and August the
trophic level at the values of the index — 4, 3; 3,6 and 3,5 units respectively. It should be
noted that in 2017, in the beginning of summer in June in the surface layer, there was a
large-scale «flowering» of turquoise water caused by the outbreak of the development
of algae, coccolithophore (Emiliania huxleyi).

High indicators of trophy of coastal waters, the presence of hypoxia of bottom
waters in some zones, and the «flowering» of seawater, the massive development of
Noctiluca scintillans indicate the inadequate quality of waters especially in the coastal
areas of the north-western shelf of the Black Sea, which requires further reduction of
nutrient load on the sea environment.



