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LBS
MR U
MSF D
N
N/ P
NI MH
NSI
N W
oDV
OOAO

R
RO
SHL
Si/ N
Si /P
SigT
Std. [
T NOX
TOC
TR
UA
WF D
WH O
wQ
WW
WWT P

Bl aSkButr ophiAcsetsisafe ot
Bul gari a

Bul g-@aui ey

Bi ol o@x ycggdenma n d

Bl a2&k@ommi ssi on

Chl oraocaphyl |

Collcht er méadiyatre

Ch e miGxaylgleenma n d

De e(ph | or aviahxyi Inluany e r

Di ssoalnvoerdgNa ntircdgemf i t rniitter,anagmmoni um
Di s s dlnvoerdPehmisphphosphat e
EcosyQuahlhtjyecti ve

Tr oplhn e x

Eur o plenaino n
GooHInvirongteat &g

HoSpot

Ini Assaa¢ssment

JoiGrtui se

Statitse KrcasWaalll i s

Left

LanBdas8durces

Mar iRree orun intg

Mar iSnag afegwmevwirrkcti ve
Numbefs ampl es

Nitr dgkoms phartuo

I nst iofHytde od mjeyt eor ol ogy
Nati S8bhatilshngtciat ut e

No rwels t

Oce ®datvd ew
On®©u-AlFQu-princt ptver assessmfamtual e lt gmarett er ni mewser
assesgmesnutl t

Ri ght

Romani a

Sur frhoamogebawysr

Sili-Nohr ogénmo
Sili-Blhoasphartu o
Measafthade nsoift ga waatteegri vteenmper at ur e
St andarvd ati on

SumfNi t mintdlé t r at e
Tot@rlga®@arcbon

Tur key

Ukr aine

Wat Eramevwarlkective

Wor HdalOtrlgani zati on

Wat Qual ity

Wast ewater

Wast ewlarteeart RMéant
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Executive summary

The o0State of Envi rwemsmernrtn RBdpaocrkt Soefa thhaesed on Joint A
prepared under t h&oASSNEMGNE gPrtohjeecvtul nerability of the
to human pressureso, coordi nfaaredMbdryi neh eReNsaata rocnha | a nl dn ¢
0Grigore (AhNtMRDPA® partnership with Mare Nostrudn NGO,
Bul garian Academy-BAS),6 Sctilecenc 8si gnth fi c and Technol og
Turkey/ Mar mara R&¥8B8aMAM) Centher TOGr ki sh Marine Researc

Turkey, and the Ukrainian Scientific Center of Ecolog
ANEMONE project is an integral part of the overall on
policgmpl hance to relevant European policy in the fie
The time/duration of the <c¢cruise, polygons and param
processing and indicators for good etnedriommeomal i an ad

relevamBdec&f Sea Monitoring and Assa&lsisgneend tGai dbei feér
recommendatdinben sBSI MAP (Bl ack Sea I ntegrated Monitorin

A team of 17 marine ssi éBulgasi aroRomanobant  Turkey, an

research vessel Mare Nigrum carried out sampnl ionrgdeof v
to assess the health ofi ntlod femdoirme asnwieldnmentdeep sE€
oceanographic measurements and environmental sampling
national waterTsheoft oBladck rSec&k. |ine for this survey wa.

Mar e Nigrwlmtiipuraparse r esear csh ovuets sae lwi dvehiwahr iceatryr i ef s

in offshore as well as deep sea | ocations, acousti
operations, environment al sampling, geol ogical, geop
Ni grum ¢a ovaadfggeaddi ti onal mobile equipment for wvariou
and corers, and addittiional sampling equi pmen

The Joint cruise, conducted bet2welenc o3n0p r9 espetde n3b esra nmepnl d
polygons and 21 tsd acdowers shdlefctadd open sea pelagic
habitats of each partner country. An i mpressive numb
(including pollutants) and biological sampl esur(i~nigs00)
the cruise, of rebasadcesfeswmmadécmiBirhek Sea environ
SSmplwere cofrFremt éthe seabed of the Romani an, Bul gari a
extended measurements f operdatswsrod,v e d a loixpyogtelyny,t aamnget sr,i e n |
bi ol ogical par ameter (chl oclyphy laln,kmiomh gntesmbhadkt on,

macrozooplankt on) w2elr es tpaéird fibonitsimeeds afi rnrosm t he Wkt arsi an
sampled during tthe mMpMBLWA S gp rEmjvea onment al M)odnuirtionrgi n g
AuguSsetpt e mbewe r2ed 1i9nc | uded, aisn tthlkee preepmdrstsi on to enter t
was goviem due ti me.

List of samplings stations, coordinates and depths

St atneomm¢LatitylLongitBottonWatesesampli|Sedi me/Bi ot a|Mar i
/| code (N) (E) dept m) sampli|jsampl|Litt
UAl 46.35931.104827.7 CTD, pl|Van V
nets grab
UAL 6 45.832431.000424. 8 CTD, pl|Van V
net s grab
UAL 7 45.666§31.25040. 4 CTD, pl|Van V
nets grab
UAL1 5 45,.25330.21(025 CTD, pl|Van V
nets grab
U A2 45.215831.23549.7 CTD, pl|Van V|
net s grab
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R Gl 44.62530.54978 CTD, pl|Van V|Dr edg/Beam
nets grab traw
R @2 44.5430.964106 CTD, pl|Van V
net s grab
R G3 44.312430.117476 CTD, pl|Van V
net s grab
R®4 44.26730.507103 CTD, pl|Van V|Dr edg/Beam
net s grab traw
R G5 43.91629.677167 CTD, pl|VanVee|Dredg/ Beam
nets grab traw
R G6 43.84330.154103 CTD, pl|Van V
nets grab
B Gl 43.017428.24(050 CTD, pl|Van V eam
nets grab traw
B& 43.01028.43586 CTD, pl|Van V|Dr edg/Beam
net s grab traw
B & 42.83328.15360 CTD, pl|Van V|Dr edg/Beam
net s grab traw
B& 42.83428.33491 CTD, pl|Van V
nets grab
B G5 42.422428.00049 CTD, pl|Van V
nets grab
B G6 42.50428.33298 CTD, pl|Van ViDr edg|Beam
nets grab traw
B G7 42.16028.00748 CTD, pl|Van ViDr edg|Beam
nets grab traw
B &8 42.22128.329105 CTD, pl|Van V
nets grab
TRL 41.85928. 1748475 CTD, pl|Van V|Dr edg/Beam
nets grab traw
TR3 41.577428.33171 CTD, plankVan V
nets grab
TR4 41.71928.60489 CTD, pl|Van ViDr edg|Beam
nets grab traw
TR 41.387%9728. 75§77 CTD, pl|Van ViDr edg|Beam
nets grab traw
TR 41.34729.19935 CTD, pl|Van ViDr edg|Beam
net s grab traw
TR6 41.55428.93988 CTD, pl|Van V
nets grab
TR 41.91428.44490 CTD, pl|Van Vv
nets grab

Special Chaptert hies hidbddisadadtce dNetsd ed Environmemwthalchst at
evaluates the ecological status based on five <cl asse
Directive 2000/60/EC of the European Par |l i afrerntt haend
Community action in the fi
The SANEMONE expected to co
Bul gari a, TRokaenydi ddkirmi aemp |
Bl ack Sea Commission in th
wi de scal e.

d of water policy Water F
ri bute to the i mprovement
ance to owSFDas mpdlelmeag ad $

e
n
i
e effort to develop integra
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1 Biodiversity

OThe quality and occurrence of habitats and the distrt
with prevailing physiographic,6geographic and cl i mat:.

1.1 Pel alpalci t at s

Bi ol ogi cal diversity describes the variety of [|ife,
entire ecosystemst heBieddiewer stid pams andehahwiiatrtse
environments or habitats in which they |I|ive, and th
organi sms, such as food webs and competition for res
habitat niches, and many diféeneoahe®rg8unchbma, swhbtem
wide vari-eoymefgénéeal ly i s more resilient to environ
more restricted range of species or where the specie
Oceans cowvlkeanmbdo® of the earth's surface, and therefo
part of the gl obal system.

The pelagic realm spans through the whole water colu
(Kai ser et al ., 2011) . T hese thabintoavtesmeart s dd p ewnadt eenr
compl ex interactions bet ween bi ol ogical and physic
phytoplankton and zooplankton constitute an important
have fasvtertuamtdtesherefore respond quickly to changes
pl ankton plays an important role in the functioning
cycles because they are a key component of the tro
communi tiesd composition provides a good indication of
toavariety of pressures, in particular nutrient enr |

conditions and contaminants.
Commi ssion Deci sideani0fli7Te @84B8BH &EUf ol | owing types of pel

T Variable salinity
T Coast al
T Shelf

T Oceani c/tbhesghoen d
Out of these four habi tarteetlyepveasn,t tthoe tshhee | ANEWBNeEr sJ 0 i I
waters are mari ne sayssttaelmsi nafwauye nfcreom dcoown t o t he shelf
more stable temperature and salinity regimes than coe

di st ur(bamick.

Table 1.1 Code, boundaries and area of Marine Reporting Units (MRU) assessed during the ANEMONE

Joint cruise
Count(Sub) R{Descri|MRWode Dept | MRWoOt| MRU MR U
Code rangdar ea assess|asses
(m) (k M) ar glam) |ar %9
UA Coasta|ShW_UA_1 |030 2511 2511 100
ShwW_UA_3 2423 2423 100
Shel f ShW_UA_5 |3®@00{3119 3119 100
ShwW_ UA 7 7311 7311 100
RO BLK Shel f BLK RO _RGEG368200[{20140[20140 100
BG BLK Shel f BLK_BG_AA3®200/5521 5521 100
Shel f Sou
TR Shel f TR_KARD1 |40200{4022 4022 100
Shel f Wes

Commi s

S n Decision 2017/ 848(/EUCK)Et pebarngi prbmpeayd babt
whi ch s

t

o]

o
ould be assessed in terms of 0% haseatgmopaorft ih
t al extent of the habitat typebo. For the cri:
i mass measOrrweids @ nwitlhle bhJeoimnmsted t o the extent pos
unctions of pelagic broad habitat types.

(%) fh e
and b
and f
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ANEMONE Cloi se was car30 eSeptue m@atoober 720198t atl ioonmgs 2

distributed over the shelf pelagic habitats of each
stations), Turkish (7 stations)

The Ukr ai rioannt rtidaimed t o the SoE rerlporktnadnddoopg!| aaktot
communities dEMBILWAWSd plogpmotvi hg Environmental &onitori
dur i ng -Sfeupgtuesntb e al 8didtbh s eat i ons osvleal fc opabsittagt s ha

1.11Phyt opl ankton

Ant hropogenic activities <carr,i eadndo utth ea rionufnldu etnhcee Bolfa ctk

can emar¢me waters in nutrients and their eutrophice
increased phytoplnacmketacsredbifamagsuse,ncly and duration of
increased primary productivity. Measurements of phyt
Sea countries monitoring program, guantitative estinm
i ndiocabf annual and seasonal wvariability of phytopl ar
According to the Commi/€EdaoprbDenairyi @m i @ ehter /oc®odndds t D D@6 C
the habitat type, including its biotic onadadbispteicd es?
composition and their relative abundance, absence of
species providing a key function, size structure of

ant hropogenic pressuresed Thn st errmst edfi ohheé sextssretss of
affected kinl smgéuteinrems a proportionhapetaentsgge) sofothte

Based on the pelagic plankton communities, indicator s
Bl ack 3Bea ween these indicators, the phytoplankton bi
agreed to be applied among Black Sea countries.

Mat erial and met hods

A total of 68 samples ha®6 . ®6e. M OclP| leexpteadd L& toani kg nosn g -
dstributed over the shelf pelagic habitats of each «coc
samples), Turkish (19 samples) teams. The Ukrainian t
September 2019 al ongpél sgialhabmeshfover their
Samples were dcdefFeonedNibki® bottlISBEaRbaeheed SgsCaed
equi pped with in situ fluorometer (Chelsea Minitraca)
to the CTD profile and the: isusfacgefluempeeadatur g/ead
(thermocline), fluseascbhoromhy!l (Jeapd 1 m above the
he individual 6@ |Iwas oderliuvesd (bdyy naepapsruorxehmeeanttiesh §y s hap e
f each spect esi miol aheremgpsl ar solid, calculated by th
n the respectvoleumabwa<eddnwémnted to weight (W ng)
he Romani an, Bul gari an, and Tur ki sh biSdvsSo | pmaej exal c
ntercalibration exercise (Moncheva et al ., 2014). Th
Zotov, 20E&N 4drb6db 9l5.:2.015
ecies identification was mainly aft eravScemiklol ¢rl 9(5159.
mel o (1997), Fukuyo (2000) and the taxXadmamniad ars@emenc

Regi ster of .Marine Species (WoRMS)

adequat e i nadriecaa'tsore ctool wagsisseasta sthhhaet ulse Joi nt C
0 pol maanskst. o nE vbgdrh ytt mu gamkt on specienseddsefsasithen:
ation, whaealyleabdntokappdy Shannon 95 indexes.
e
t

=

~oc o530

O T "0~

d
t
t
c
t

d an average value for ,e¢ h@n Satgd d cdea tHao nforgoenm ot

-0 =

o the thermocl iammea xdmutmhg ide apyadhladd @p hylol as

0L T<K W

e
e
a
I
r
b S .
r Wkreai shahf pelagic habitat, a | inear model of tr
omass values 80 hicsbodioagl twval bheo fr ahtiisot oorfi ctahle aanvde rle
ytopl ankt omo bwdosnadrsnSkawas applied. Compami rattahe elto
s noted that phytopDahktangkdome’atn Bha58ockng/irml pa
e average seasonal values of phytoplankton biomass
mee¢s$s msi gni ficantly | ower than historical ones. Ther
e average seasonal valwues of AcStat, which were the
l ues of phytopl ankton bi omasshsewkhiechofar"ebl|l olbbsnst' ve
ncentrations weTa&r geeatl cul Rted Comswit.h5*Reé& Camunding

Oo<~*VWHsSsTOoOTTVWLOO~*HOoOW™ ——o—0 o

p
a
f

h
h
I

a
u
a
0
[

h
a
h
0
h
a
0
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corresponding values to tensvahdehsendrdds, depending
ForhRomanshal f pelaghe B&EBIi thAt eghdlods owdrnegg séhe conce
deviation from the baseline conditions where appropri
For the revision Boufl gtabreivaeshtaaetsihsotlidcsali nmet hods were use
applied in other mMrar i2r0éd 11 e gpiacsresd (OLWSBPhe SygmR®DIC det ec:
curves and combined methodol d¢YWTusRdgibme EPAIi { USERAdI
and CUSUM (I BM SPSS Statist-RP6&yY O(Madaodieoma theaperi @
Dmcheva, 2017) .

| Tur kiety, was agreddcdetd hreesthapdedl e gi dabhledf from Bulgari |
k index, a mahaé@atetpaetssas | yhesidipver sindegx wa:
n
S
d
n

The Menhinic

species richness andhteshbl dbwadaseé¢. basedt on the cl
proposed by patharis, Tsirtsis (2010).

Shannon95 index is a derivative of the classical Sha
computed using the Shatnneo nt a xnakesxa ddiqousatt sitoong eotnher const
of the total recorded biomass. The threshold for GERN:¢
Report, 2012).

The thresholds for the MSFD rédlltzed indicators are pr

Table 1.2 Thresholds value for each indicators / Marine Reporting Units (MRU) / Country

I ndi cgUkrai GES |[Romania |GES |Bul garilGES |[Tur key|GES

( MRU) ( MRU) ( MRU) ( MRU)

Bi omadgShW UA<140 BLK_RO_R<80(0BL-RGAA <60(TR <600
(mgPAm|{ShW UA<800/TO1l -230 SheSdut KARDZ%O0

ShW UA<140 (3D00m) 200m)

ShW UA<650 BS1 sh
ShannqShW UA>2 BLK_RO_HR>2 BL-RGAA |>2 TR > 2
'95 ShW_ U TO1l -RQA® n SheSdut KARDZ%O

ShW_UA4 ( 300 m) 200 m)

ShW_UA4 BS1 sh
MenhinShW UA>0. 1 BLK_RO_R>0.1BL-RGAA >0. 1 TR >0. 1

ShW_UA4 TO1l -RQADn She3dut KARDZ%O

ShW_UA (3D00OmM) 200 m)

ShW_ UA BS1 sh

Thexteent of the habshasqgsaar £akB)l eanmedaraess a( kkmoporti on (
of the total extent of the MRU. It wad haceap(edl uma)
is assessed in Good Environment al Status by each of t

Resul ts

I n the warm season losfp e2c0ile9s,, av atroiteatli eosf a3n0d f or ms wer e
area from 20 taxonomic classes.ofbiheofplhyd¢g®ipd menakiteosn wa
(50 of the total n,uanmboenrg owhi cmectihees) genera Gy mnodi ni
Protopemi d20ispecies) and Gyrodinium (12 specbibes) wer
spec,igsner a Chaetoceros (14 S pexpedgi)elsangd W h & h a sgseincesr

Coscinodi scus, ThanliatszssiecohdeaNa | zBcwahdeo ghespeci es ri chne
Aerl atively high number of species were identified for
(15 speci es), Cryptophyceace (15 speci es) and Cyano
Chrysophyceae (2), Dicepyoohopphyeaae(B8HW)andgpifesented
(Fi gua.f)e.
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m Bacillariophyceae

Figure 1.1 - Phytoplankton taxonomic composition during the warm season, 2019 (RO -BG-TR-UA

transects)
The average abundance of phytoplankton foel latn@L ent i r
666. £#2all0s/ L and the averamge/dndmiy§&Fbegda.Aeen 89
Phyt oplawn&rnraoagpe abwrcdodamdeed i n Bul gari,antGaiesdd BALErwas¢ B
apprbkRkreemes higher than in UkKlr,aix(0 18 tde2kdhlsdl £E) wawker ke
Romani an and Turkish shelf 12abi8t2a’t@s8 b llidt6L, wasT8RV5e5rayl 01 o
cell shAkerhigemastshe values recorded2, nd Roegianwieare wmreotreer s
thanmwoi mes higher than i nd,UKk8Sr6a0i®nmgaim ivlae eirs BWIAgar i an
shelf htalbe twadlsues w&r e 3I188WenddbRMBR 53 m{ g h.B)e.
A med+st.dev. = min ¢ med —max A med-st.dev. A med+st.dev. = min ¢ med — max A med-st.dev.
800 2000 ‘Ii
600 e "£1500
=400 _:_ EE
2 1000 ¢
Q (%]
L200 £ ~
[=]
%0_%.*. & @500 - &
8 T L
_200 0 1 1 1 1
S g 3 s g 8 E
Figure 1.2 - Spatial variation of average abundance and biomass during the warm season, 2019
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totalDensity [thousands cells/L] @ Depth [m]=first totalBiomass [mg/m3] @ Depth [m]=first

" Gcean Data View ! DIVA

Ocean Data View / DIVA

29°E 31°E

Figure 1.3 - Distribution of phytoplankton average abundance (10 3 cells/L, left) and biomass (mg/m 3,
right) during the warm season, 2019

The ankto abundance for the st-2dyrm@aramadvar.i
978. L MBGand otmas shbi bet weeh( Bl&,308)5m@a/nd 5193. 16
mg /%0 R®, m)9T he h g est values of abundance and bi omas:
|l ay
wh i
The

i
er down to t8&® ,mherrmoccloinde t(ibabl wefer fakpt opl ankto
il eocnnoupnrced decrease withi ggepPe.h was observed (
values rangeteddtswde @@ #BFRE 10N Ukr aiesiparctwateérnys
mg/*mnd 2876 EmgAlinani o 4B8&Bxledylis/ L) accumul atedyliln the
maxi mum | aMerstan mdAdepti B). The muisgleessitoct bher édwer rang
thermocline (27 m depth, 9.6AC), where the dinoflagel
mg / 3m
I'n Romanian waters, the perytadapgRaedlsdd t&6akbs/blet we

respecting/kedand2®0 nflg/ Mhe highest development was regis
l ayer (s2atibotROIin density and biomass. The phytopl:
the coccolEmhophonebhuRaeqglis/ L), thelittpptopbgadO M S

cells/ L) and the'l'rdpos(lﬁﬂ@cﬂ@llIas/eIM)esaqureméor(aLth"'aSLO

cell s/ L). I n bi omasTsr,i ptohse ridiisnuosi krdepperkrelisaetnetse,d t he maj or
3 2 4y / 3m respective3ly 1521 mg/ m

I n Bulgar,tde walars rangéde blainile 6 ficBeBl 1I1Bsa/110, r &H6Bect i ve
mg/*mand &M@§BMm I n terms of density, a relatively homo:q
thermocline, d ebvort ttoan tllaey emesarcharacterized stations 1

domi nance of the Emodtdcali ah dfmkd rddyectl con,eplilaac rcyast ophyt es
(microfl aljeerhil addemiHs | | ea flusahor mihd oPryo pahnyi tmeogn.a 6 a n d
Nephr osasltniigmat iTchae stations with greater depths (2,
di fference with htehgheroxddbheiegnd nr edmeéed biv The hi ghest
abundamaecumul ated in the-8 whfearcee tlhaey ecro mnouinn iBtGy was
byEmi |l i ani d 3kR®aledyis/ L), microftalblePhiapems s¢ph & 8531804 1 0
cel | sNelp)h,r oseedtmigm@af 0&chd! | s/ IH)ji | haed f (S8i8BFad@®mMi sT/hle) .
phytoplankton accumulated in the surface and ther moc
in terms sof Tbhieo maisghesd wa osmaast®i om nBG&he thermocline |
community was mainly domindtegobdby3@&dedgiamoflga gve It Iha tte
di at ofisgbosci a 6@l aflgsy m®Pd eur osi gma (e2l4on i@t wamm d t he
coccolitBmiphioarei & 46 u xigé yi

| fur ki sh waters, the phytopé¢lhmkidbdod 3cdellios/dL b ert eveEeaic t5i3\0
mg/*mand 2208 nd/emphytoplankton reached the maxi mum de
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both in densi Thye ammadx thenmawatsys r e oonr -d @b s tbhyEmi | i ani a huxl e
(67%10 | s/ L), al ongPrwiibtohs aihz3aEiiethtlas h@y)l iamddr ot heca cl ost
(14%c1e0l | s/ L). The values decreasedbohromghayéaest hkenmb
bi omass, mheeuddast ol eanvi(@a® ¢t@l ctarenached its mAaxi mum on T
Phyt opl acnokmnounni t a@® @ omi c atlrommge uf e habitat was feat ul
domi nance of species from 0other gr ouphroa s(ianso phryycnenaees)
in abundance (cont%) bAti nd e upfadreh &8 Bormeadisnof | agel | at e
represented the bul k®%of dih®&t eamsembi®e da®@d@coodhdér~98r o
accountinyg. for ~25

The average abendaene?@®a$6a210andce@lDllsiA4Rail® the Ukrain
the minibMABmand the inaAi mUm % c0of88& he total was constit
from O0other groupséo, whil e diatoms &ndr eéisepeylc®adge ! | at
(Fi g d.B)e. The average biomass in the Ukrd{(uAprB68hel f v
mg /nf UA) . Both diatoms and dinoflagell at e%) hdde st gni f
|l arge species' d ePwseeludpmeed teanvi Bag tead ecearrapifTumpos muel | er i
T. f,Dimaphys.is acut a

100 %0 200 0 50 100 150 0 20
Section Distance [km] Section Distance [km]

Figure 1.4 - Vertical distribution of phytoplankton abundance (10 3 cells/L, left) and biomass (mg/m 3,
right) during the warm season, 2019
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Amed+st.dev. =min emed =max A med-st.dev. Amed+st.dev. =min omed =max A med-st.dev.
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Figure 1.5 - Phytoplankton taxonomic  structure on the U krainian shelf based on average abundance and
biomass during the warm season, 2019

Al otnlgRo mani anFisghteB)ef s{ mi | ar pattern was obsbdrvedrwiupls 6
contri but%nign taobuB®ance and with the donfi)nainnc eb ioof mads sn.
Al though the total ®2erdcGelOlde/nis)i twag 6lRE@BB8RIi hhan shelf
the average bil®drfds S2%Wwang /R due to a higher devel opme

dinoflagell ates from the genus Tripos.
A med+st.dev. =min & med A med+st.dev. =min ¢ med
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Figure 1.6 - Phytoplankton taxonomic structure on the Romanian shelf based on average abundance and
biomass during the warm season, 2019

I n Bohégashahf, the average abundance r eaSc(hBe®&)d t he hi
666. £frallDs/7ThafdBGf ol |l owed the samé pathgrnewrebempetdo b3
from oOootheFigd@depsbe (average biomass was | ower than
shelves, with values?®pbBEGWa88d. Aa8dMBBMmgTmMme dinofl agel
accounted for a% mafxitmuen todt a7ll av-8r g8 0b#F.mamgs mon BG

A med+st.dev.=min ¢ med =max A med-st.dev. A med+st.dev. =min ¢ med
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=
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Figure 1.7 - Phytoplankton taxonomic structure along the Bulgarian southern shelf based on avera ge

abundance and biomass during the warm season, 2019

The average abundance reached val utbhanshiRognamli mnl swed fi
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bet ween 2(@BT-®)85381.05%5caell0l s/60) .( TR was followed the patter:r
of species from other gréQgps bium abendamd® mcumatdo a8 i
(up t%9 &@%Hhan in the other shelves. I n average bi omass,
all the stations, dinof !l angeli Imatmed® forf 8 mtkhded g sbh@)@mo nd wi t h

T Amed+stdev. =min emed =max Amed-st.dev. Amed+st.dev. =min emed =max Amed-st.dev.
% 200 2000
3 150 é’lsoo
2100 ‘3’1000
éc’ 50 g500
o
= ., & =Tl m

0 - 0 R S
R Diatoms Dinoflagellates Other Groups R Diatoms Dinoflagellates Other Groups
Figure 1.8 - Phytoplankton taxonomic structure on the Turkish area based on averag e abundance and

biomass during the warm season, 2019

I n the Ukrai niBmilsiherdifad ovmit xelaéseid i n abundance, %account
of the total, whremeedinedbi nenasassetwt el tbhgesd bedasd lheni a
cal-aars, Neoscpandti pams Jnuel | eri
E. humaieyti ai ned it abdodiamerticleesilnd Ihwee s , but in a | ower
(4% in RO, n2 BGWainw OBRB) he Romamitamwashalftompamricéedsby ot
suchTraspos( I206)& sHi | | ea (f8u.g6)afnoGrymminsodisnpi.unmj ., 3WwWhile in t1l
Bul gari an shel f, t @eclmitcerlolfal aga$ p esapeasn, BNyer pahnmi onsoenl ansi s
asti gmaetaicchaed t oget her % fprodarpodriatéi.on noft hde5 Tur ki sh shel
E. huxlsepyeici e€ylsiumdhr atsheca claviesrni Pmob®smdahtdrhtian a

proporti%nofoft MeEahl®s) al (

P. calvidarmi natheido mad ® ng UKr ai ian and Turkish%shelves
respect i% eolfy,t h7e2 t ot al, whil e i n Romdmisamshamdd t Biel dia rgiha
contri bu#®iroens plex2 i weby, thzx total). Ot her domi nant sp
Neocerapi Wnhdsm TUAMU g11Be i n WA, n3BRORn( St an BG® amd TR) ,

E. hux®eyn TBGY pt® ain TRDormmdentr &4 BiGcama i TR) .

No phytoplankton bl ooms werde, otbhses rhvieglh dsnt tHeeenlssitstlyd y( 7e
in-8G surface | ayer) being below 1 million cell s/ L. E
hi gher t hael 15s7/ak8,0 zbepde g es Tsut,ifsasmueNé @ceéer api uand
cal-amashieved high bi @8m389s fAngdilmu elsk r(a2i0i9an, Romani an a
waters.

n

Table 1.3 Dominant species in the study ar ea during the warm season, 2019

Ukraine Romani a Bul gari a Tur key
; Emi | ihaunxilae y i Emi | ihaunxila)l Emi | ihaunxilae y i Emi | ihaunxilae y i
c Triposus |[Microflagell {Cyl i ndrcoltadhsetce
= Hi |l feai foCycl otcaspiaa Pseudosodleemd i
Q Gymnodisnpi| Pyr ami m@nas Pr o b oaslca taa
& Nephr osaesltmigan
E Pseudosowdlenda il Tri poasus |[Tri pasus Pseudosodleed i
o |[Neocerapium |[Tri moel | e Pr ob oaslca taa Tri pos ca
— | Trimpoel |l eri Emi | ihaunxilae y i Pr o b osslca taa
2 Pr or ocemitcraunns| Pr or o c enmmitcraunng
The result of GES assessment based onstthlae $SHL UAhythept
out of the 4 identified WR&Uf athé eMRU &EIS, eved BGE3 0Wh i
the MRUGs under considerati%nofditdheroMRW@W chu refveec eGE&SBr eaas/
GEGi gua.Bpe
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Figure 1.9 - Map of the GES/nonGES area's spatial extent

in the pelagic shelf habitats (UA, RO, BG, TR)

based on SHL phytoplankton biomass in the warm season of 2019
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Figure 1.10 - Map of the GES/nonGES area's spatial extent

in the pelagic shelf habitats (UA, RO, BG, TR)

based on SHL Shannon 95 index in the wa rm season of 2019
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Figure 1.11 - Map of the GES/nonGES area's spatial extent in the pelagic shelf habitats (UA, RO, BG, TR)
based on SHL Menhinick index in the warm season of 2019

Concl usi ons

The most i mporrdmmds &H @mispeyt opl ankton community in the
were Dinophyceae and Brati hy atbobop WRheae,otadconuumber o
speci tspd@i0es) .

The phytoplankton abundance for the st-2dym@aramad var.i
978. £#8&®10 s/t8L, MBGand the biomass, °(bR&,wef)®h aln.d3 05 1n9g3/.n 6
mg/ 7 RD®, n2)9.

The highest values of abundance and biomass were di s
t her moc3i0mg whé&re <conditions were favourable for p hy
pronounced decrease with depth was observed.

I n tsefmdensity, the phytopl ankt drmec cammwroil tEynhwagds od andi, n
huxl,eyal ong t he entire study arepos Of usmus speélcil ¢ € a s
Gymnodisnpitim Ronmbmcirao)f,l ag€lylcatoe 1 | a c asmi.aNe fPhyrrasm Inminsa
asti gmaitn cBul g@Gyliiandr ot heca <c| ost erawins,, PPRreoubdpossioil ae na la:
Tur key) were observed. Psewdtosrorhe-avbhs baBmasscentrum n
Probostpantligposspenudomi nated the phytoplankton c¢commi
The assessment of GES was made based on SHL phytopl
Menhinick index, based on the conco% potf tihtast aar eMaR U sh aass
GES. I n Ukr aiprmgtophbhwpktdre biomass indicator showed
achieved GES and the Menhinick index showed that one
GES waevealcthinly based on t heTHKerebsanecmk ionfd ex lrgeasrulatns .st
by applying all three indicat or st wsehiotweadt itamastun khey ,MRno
of thdicat osr ss’horwesdulat g o ads teantwisr cofmetrhte MRU assessed.

1.12Mi crozoopl ankton

Materi al and met hods

To analyse the microzooplankton component, particular
were taken from the 0 m and deep ¢thBbaoph8éda shai mumo
Romani a, Bul gari a, and Tur ke®9. rh$aabnepllleesd wpelraesftrciaan | ceocnt tea
Niskin bottles and preserved with formalin 4%. I n t h
a final volume of 10 ml by repeated sedimentation. T
microscope (Ol ympus XI 5109f wid &Cx neangd i4f0 Ocxa.t i Tohne ftaacxtoonrosr
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tintinnids was madiecatsosdapg ndtdaemedsbygnbkiterat
8 (b)-AbAblsawad, 2008) . For qualitative and quanti't
osd with protoplasm were considered because me ¢
ociated with collection and fixation procedures ha
ompson & Alder, 2005). The densi ay epecédeadil dms wa
l orica volume was cdlocgluilcat sd taod @dr diemga thd atnde ab o
geometric form assumed for each species, respecti
L) wusing t hleunmsep eccoinfviecr shiioonvof or mul a for formalin c
ity & Langdon, 1984).

species richawessef(R)nd&8rRathdPnand Si mpson I ndex (C
computbed nvestigate the vari ousbiaosdpievcetrss iotfy nai nctlooazsosoepn ba
metric multidi mensionaiCugcadalsi ;g mi NMDI$ )t Ma mvee oRRrodhyt sBEx ae k
PRI MER 7 were used to calculate and interpret the dat

j<@z::—|m:©-'~
OO0 T0au
-~

4~~~ 4~ ® L O
™

Resul ts

Fol |l owismagnptlhees's , amalt ¢ ial naanbegs off tliOntsipnni ds bel ongi
were identwfithe &Roomagpi an, Bul garian and Turkish Bl ack
The |l owest biodiversity was recorded in the Turkish ¢
recordedghebe HiversitywHi8ch piexci ®&ls9o0o faenf i rmed- by t he
Wi ener (1.06 and 1.32) and Simpson (2.46 and 2.84) 1in
Fromtashgdecies ideoawesfeedtpRlracbTiSetai nnopainblemaocyt as
mediterweagpeasent only in,whiel KRomadi sme chamsaamnlda
T. cyl werdgriecsaent only in the Bulgarian site. The spec
sites (Romani a, Bul gaAmphorahdapfEiuk e yal i mmwesandubul ost
Sal pingell.a decurtata
Regartdhivwegr ti cal distribution of spédadieediroiddhreeass,t yi tdec
with depth in the Romanian and Bultdar ibamddivtees i wlyi li en
wi t h dRripddwr. g2 Vertical di fferentiatiTomtwasomade mynu
Eutintinnusandibpil ogellsl a idecauur fad ae |l ayer (0M) of Ro
TintinnopsiasnBayliinndminwant sbuf asasl ayer oRhBmbdamuan s
t agaptrzeisent in DCM | ayer of Turkish site.
6
N
8
" I
3
N
0 1 2 3 4 5 6 7 8 9
No. of species
OM EDCM
Figure 1.12 @ Vertical biodiversity of tintinnids species along the western part of the Black Sea

The microzooplankton community has been enriched in t
species in the Bl ack S@®av thialsowna (&LabdedadaV.and2@BO® &, Mak al
2018, Boicenco et al . 2019) . Being cosmopolitan sp
conditions so that they are currently part of the mic
Thi s sf aacltsoi refl ected by the present dtnuddy einrouwhisplech
were identified. Their number registered variations i
another and from onédipami3z ol hteo ha ghtererdi ver si-ty and
i ndi genouserepescireesedwin the st atnmoornes cowdmnmo ns man [t hdee pB th
and Turkish sites.
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Figure 1.13 - Biodiversity of tintinnids community along the western part of Black Sea

The Romanian site was characterisednabsys4dtiNgg@éan oénsh
mi crozooplankton component. Analysing the biotic and
abundances with hi-t&8ed4 PSU)nwasebi ghlFi §ht ed.

The highest density of ti nd istna tdisoewdwherAeagpdrod eed |iorp stilse
acutdami naMoess. | i lkel Wi ghest diversity in this station
respectivel y wha cthimdal egalli8n iPtSh.n b NREAR®Ot i ons t he | owest
were recondadi on explained bydepmhéeaotverhdtO 0t me asitda s
bet we.2-84 8PS U.

avee i wore wove e fad wave e

- 7‘ [X Lacul Razelm

W ‘1‘?}_\ 2/‘"1,4%4 —~ i
4" 4

B
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s et
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= utors.
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Figure 1.14 - Community structure of tintinnids along western area of Black Sea ddensity (lef t) and
biomass (right)

The Bulgarian shelf baykba wmaaneddahaicrtde/rli zaehdd 1 bij g @ak s
of the tintinnids commueixpy.ai ieesdyvdlhees acdn theat a
stations were | ocated at smal/l dept hs 8ba@t B®ISWo pr ob:
recorometdhi s site.

The domi nant speci Aanpihroriedtl to pled yseoraSadld phiggn g et d@da. decur
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acutacorded mean density andLéadnodo mfgeBval @esSuoft at a9 i
recorded mean density andamd oGua@/F i gallr @B36 gdaf §84 i nd/
The st attimm gwietst density (564L1LlngC)LapndWaBiG meBeENni( 0s
1 is the station with the smallest depth (43 m).
I n t hiessfiiyitrdéke mean déresittimtoafnni ds community was 88 ind
was3D iglCh Lt.erms of density, the domin®CtMSsapgedingslilm b
decurtheeesti matedlvddlndd@bebbigbest bi onfanspsh owmesli Isoecor d
acumaan biomass vaigWes Tthdisng i @t.uag% i on is due Ao the |
acusmecTlkes.highest density of ti né isntnatdisonwa(s2 4 eicnod/dLe)d.
Analysing the quantitative distribution of microzoopl
observed that the highest tintinnids mean density was
Tur ki sh and R@Emanlr.and shitfef'ser ences were also highlight
between the two | ayers((Famaliyseddl®, mi andhPCMense that
m | awemeecor ded hi gher debtnhse tDyCM allauyeesr .t han

- Microzooplankton

%)
o
Tintinnopsis campanula .

20 Tintinnopsis cylindrica
Tintinnopsis minuta

Metacylis mediterranea

Favella ehrenbergii

Amphorellopsis acuta

Eutintinnus tubulosus
Eutintinnus lusus-undae

Salpingella decurtata

Rhizodomus tagatzi

Figure 1.15 - Density (ind/L) of tintinnids from all three investigated sites (Romania, Bulgaria, and
Turkey) of western Black Sea (for integrated layers)

Microzooplankton Microzooplankton
om ocwM
Ow 090900 5 8 92 388 aQ3LeE® . Nmswors (0@ 0000 5883888088 8E® - omyo oo
0 0 0 0 O O 0 0 0 0 O ©
2238388828 EEEEEEE 2ERERERREBERRBARBEEEEEECE
Tntinnopsis campanuia .
Tintinnopsis cyindrica
30j
Tintinnopsis minuta Tintinnopsis minuta
Metacylis mediterranea l Metacyfis mediterranea
0 Favela ehrenbergi ;05 Favella ehrenbergi
e NN m - 0 _
Eutintinnus tubulosus Eutintinnus tubulosus
Eutintinnus lusus-undae Eutintinnus lusus-undae
weoes [ L EH O EEE BB
Rhizodomus tagatzi Rhizodomus tagatzi .

Figure 1.16 - Density (ind/L) of tintinnids from the three investigated sites (Romania, Bulgaria, and
Turkey) of the western Black Sea in the surface layer (left) and DCM layer (right)

Bre€wrtis simil-Metirtiyc amuwl tniodii mensi emak ede ia®oicea dhieZ n MDS)
simillaevely of the stations fromBbhéaéa wdhiad gisdeartigedn i nv e
variabthetgdi dFi gdrdB. This may be due in the first

environmenitads ciomdtihi s area of the Black Sea (greater
on st ahtiigphmer, salinity). The highest similarity betwee
where the environmwentalde comidfi di m.n
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Microzoplankton similarity
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Figure 1.17 - Bray-Curtis similarity of microzooplankton distribution according to the diversity and
density of the species from each station

Microzooplankton
Non-metric MDS

Transform: Square root
Resemblance: $17 Bray-Curlis similardy |

2D stress: 0.07 || Similarity
60

807 °
°
RO1
b RO3 TR4
A
TR3
L] 2
BOS, %
Ros - @ 120 TRy
° R
866 |\ ach
® 5G3 g
so= st a2 e
ROZ 4 2
L . )

Figure 1.18 - nMDS analysed of microzooplankton in the western part of Black Sea

The presence of 5 species of tintinnArdphaoreeaevll lyo,p it $ oaat

EutintinnugskE.t ulbumsdoaSealspi ngel |l an@bcuotdameys bagaabkso t he
teedcy to enrich the microzooplankton compodégentrom
species (Gavrilova & Dol an, 2007, Gavrilova & Dovg
Makarevich, 2018) , can make this comporeéret mami nadi
environmental status, that corresponds to the descrip
Conclusions

Qualitativet ye western area of e sPekaclesSed weéemei nd
di stribution varied in wide |Iimits both from one site
species common to tAme htohmreé ¢ oghutitasnawentneu anabpi ngekl a

decur.t altta h smevetritoni ng that in the Turkish area, t he

exclusi ved yndiod e nmoouns Sspedcdes. the Rompmairan and Bul gar
comunity included bot ki nidn Jieqqeonususs pearcd eson nh vtalrd ous

mention that they were inferior in quantity.

Quantit athiigeldy vdreea emdcteitsoved n t he t hree analysed sites.
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site, the abundance values were 3 and 4 times highei
Turkiand Romanian sites. This situati dens ciamn tbhee cBoulrged r
site and with the | ower depth of the stations in this
The domi nant Asnppehcoireesl Iwoeprsei shacBomani an and&aBpligagril dr&a s
decuritrmttahe Turkey site, respectivelf .l | TathWwiendo mé n@alncey,
reaching the maxi mum abauontampoe$Seedsidfoer ovammerMakar evi c
Mo nBiir kenemal 2019) .

1.13Mesozoopl ankton

Zoopl ampreée oines are one of the most i mportant biotic coc
aspects of an aquatic ecosystem, such as food chains,
They play an i mportant role inhg@henacognder wetcioord aafy dr
bi omass abundance and species diversity of zwtolhel ankt o
aquatic environmerRRtOl(73harmila et al .,

Thereaciosnsi derable scientificuaddr sptraancdiincgal hawt ehest
components of marine systems respond to both single
zooplankton to environment al conditions is of partic
role that this @rouppbiccupie& adetween planktonic pri
consumer s. Consequentl vy, any variation in zooplankt
i mplications on biogeochemical cycling, trophic dyna
(Maki tzi2@18)al

Material and met hods

A total of 62 mesozooplankton samples were collected
Bl ack Sea coasts from discrete | ayers, depending on
during ANEM®RNE SEOIloMM™o@r d rafm RWV Nertd bgidd 88 Bd9np( i ng

of mesozooplankton in front of Ukraine waEBRBKSASas c.
pr oj . AActhnumber of 11 mesozooplankton samples were coll e
Sampling was performed?mesuitnly apduididy megh (D1A6M by vel
hauls. The samples were stored in 500 ml pl aysdtel ¢ | ar ¢
solution for further identification and enumeration
In the | aboratories the sanipdleihmmo ge cionedw,nt qwd etdi tt at
gualitative processing was performed i h phanBogosowec
counted until each of the three dominant taxonomic gr
of Il arge animal sd numbers, the whole sample was obser
to the specie$ottleer elmMeaeand@eomt | ar vae. The number of i
i ndividual weights were used /iInhgr restpiemdtiivied yt Hdeddn s
mgmiwet wdAlghxandrov et al ., 2011).

Species identmafdimaeani gn awa eBolMoorvdsukhoayy ( 196 8, 1969 and
taxonomic nomenclature accordihMrtd Rbegi osnérinef dMamnb

( WoRMS) . T he tshterovocptliuarnek t @fn communi ty has been anal yse
compbtion and key groups, tot al and average abundanc
performed by applying IPtRd MERI yomoudt PRI MERL ) .

Among the wvarious zooplankton indicators generally
Mesozo@plboa bi om3ss Clome/pmda bi omdemser ( %)ad eIhwmsnendbondue
mainly to available data. The threshold values are s
Reporting wunits (MRU) in the astalchshebhtand Marein
statistical met hods for thres |l d settdimags ehda veen bteleen

co

ho
Sygnal detecti-oROQ hceuorrvye s( SabnTd) combi ned met hoddl ogy us
SDT, Regime Shift (RoOMi(olnBOM,SRID53t atnidstCiUSs) , 90 per ce

Units of measur ement : extent of the hab3jtamndsarsf aac e
proportion (percentage) of the total extent of the MR
i 0% of its area (volume) is assessed in Good Environ
the assessment of thBeophN@r Goods enmwniirto nwaesn taapl p | si teadt et
Il nverse Distance Weighted (IddWa iinn eGhD liad i ot ii ma tGd &
of pixels below the assigned threshold for the indica
Tur key,Baurlegaasr i an thresholds for indicators were agree.
The indicators are partacaddpt eadperbauti onat VYVakegdat gd
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pressur es.

Bi omass of copeppontsi bCBi ) of copepods biomass to tot
Copepods arethaziomt rgboadpmes significantoby ftiosh hespi &t
aochovy, partly hor sthemancpkoesrietl i) ® o orpeffal nekctton communi ty ¢
availability for zooplanktivorous fish. Copepods are
indi cator would be indirect]! ychiampgaecst eidn bpyr i ematrryo pphri ocdau
phytoplankton composition), whereas direct i mpacts ar

t hientroduction of synthetic compounds (at point sourc
Mesozoopl ankt-dBri obnasma dss ¢ atl hcaubl thrt reade ucsfi ngpeci es/ t axa
t hmesozoopl ankton communiwteyi gehrtds .t Hlenier iibnideicwmipdsalr ed h ec
oft h2oopl ankton csommapi agktble i ndit hectdygpkkrixpatsieant pr oc
caovd he amount of food composition and size) and catch

changes in the pelagic food chain), while the direct
and salt moden ,f ipsthe daantd ogneloat i nous pl ankton.

Shanwdreenrr | ddefkl ects the number of species in a datas:
the basic entities (such as individuals) are distribu
depeocarbot h tmbernwf species and evenness increase. For
value of a diversity index is maximized when all spec
Noctiluca sbciionma(sNslsams -%)ontri buNi eni nothiilolnmeansss to t ot &
mesozoopn amikamass. The wide feeding spectrum (phytopl
the species, devel opment in high bloom concentrati ot
phytoplankton, determines its ecol ogi ciallr &loiepelr mamc e
1998;-Cbelzaet al ., 2003). The indicator is relevant tc
Resul ts

I n October 2019 a total of 46 species/taxa were ider
cl asses. The bul k of t he osfpeexcd reasu ppddoal (veaush éd @ s o sCeodp
species/ %awéd (B8 total number of species) among whic
Cyclopoida (3 species) were the most diverse (Annex

Art hropoda (3AnnMdéli das¢@ ¢(2xa) and along with Platyhe
Bryozoa tshieoiwehde st t axaerraitcitvneelsys .hi gh number of specie

class Branchiop®Pdai (b6basaecies)ri s, Pseudevadneg othear, g e
Podon | euckartii, Pl eopi s pol ymhmtyd man d&hso r dEauw aad n(ed4 sspp e
Ctenophora (3), Cnidaria (2), Chaetogafagwmwasgd daixe My z o z

onlAnnlex A common feature for t het hedotmirnea nicrev eosft i Qoapteepd
species from 65 % (Bul garhiedepnt 0 c&4 Pe( Ramdd&iga) inwmiatihin o n

and Tur ki sB7 B0 a-I@®6)ATR h Cogplepoda i sabtthdambsgroup, comm
composition variedFbegdWwpP®n si¢gndiditing, d8. @@Q2& ulNi 4P.%) and
el ong@2Muistlar e typioamalnifamrOshdht i Nla%x) ,( 3M( 200 MNs &) and
elongatNus7)( kctharacterized Bulga@riadaay(Béae®wfAl Wwh)auesii n 3T
N 7 %haaoed the dominant Z oo plhad kmtost ague mkalb#nd wirtels
el ong@aWw)sPanpgarlwhA. claa@®si dacosbaei bwtied ¥Be Ukrainian
area.
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Figure 1.19 - Copepoda community structure in October 2019 along the UA.  -RO-BG-TR coast
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Species diversity itseltf has two separate components
richness), and 2) their relative abundances/ bi omass
2004). Diversity index comes fyomatthleeomdétoirenalt i maea s tnre
abundance/ biomass of each species their share in t
diversity index (HO6) is an index t t i s commonly use€e
evenness ecfi etsherepent in a communi .
I'n biologicalth®&bhmmavietniees di ver sity ndex varies fron
between 1.5 and 3.5. According to his index, val ue
condition, andgwaloded itm Rharramharacteristics of mooc
the value above 3 signifies steablad 18nvi Wen me/d gt edor @
as a thresahtodld dogheldf habitats.
Taki ngcoinmsstioder ati on the Shannon index calculated for
increase is observed. Theolvoa)l ueos-B).OngiBaguhdamcé. 98r (U
from 0.-46)7 t(BG31)12 n BbEiegma2sPs. (Lower index value reflect
domi naMmcecl(ausi, O. davi sae,t pBwipgdliypHhtdmoizbeop,! amkt on
a rul e, stationdg hfriomtrer twhott® sdwdy area were chara
above the threwihtoh dsmallelf i enéde-BGi mnlsi ¢ B&s s ) .
AN‘EMKONE A;‘E/‘:\}NE
_____ UKRAINE o
ROMANIA ROMANIA
P i . i "‘ .
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/- AZ
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// OV
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Legend = Legend =
ANEMONE Joint cruise 5 ANEMONE Joint cruise
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Figure 1.20 - Shannon diversity index by abundance ( left ) and biomass (right ) along the western Black
Sea d GES/NonGESassessment
Mesozoopl ankton metrics manifested huge variability i

-the abundance r amg#tdo flr590 D] & &BJWtm 9
folds (mngiFB2ma80=265398vimga/iver age of
Remar kabl e consistency i the densi
with negligible diff(Rirgh&¥s among
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Figure 1.21 - Box whiskers abundance (upper panel) and biomass (lower panel) presence in Ukrainian
(UA), Romanian (RO), Bulgarian (BG) and Turkish (TR) areas

A specific pattern distinguished the mesozoopl ankton
da decrease from the North (UA) to South -(RROO) oarsd sf,r or
rel atively high values measurwidithhee BGnamd sTRI pelsaagit ¢ c

whereas no specific trend iMaxiimum sasb Jdn daimrce swavse roeh sreq
Turkey WLBRDOdY mBul gardild8 3pRGBam Ukr ai-In)@l 2(9WLAL Siamdl/ m
assocwatmads devel dpmelnauif, O. davisasend PBi a&ivioatlkas

I n co,marxansutmi omass was measur ed Fn afodmalnuir &n §(h2sgedriEg /mrg /
habitatP.dtuseal® mi n g§Fnicged.2 2 .

Regarding the mesozooplanktonds community structure,
and BG, partl y NisnciRQ pbtukte aisn eTdR wi.The ofieddé&i0 &omponent

recorddénisewin all stations but it influlEing®&it he Dbio
I'n %40f ,camslésator values surp&ssdthetheghlesesbblad eofvas3
mainly with fohiRomamitanmnnsheln theadh)fFdgtle@gRoOd al l Tur key

stations eXcluding TR
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Mesozooplankton, mg/m3 @ Depth=first
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Figure 1.22 - Spatial distribution of mesozooplankton biomass in October 2019
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Figure 1.23 - Noctiluca scintillans biomass spatial distribution in October 2019
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Figure 1.24 - Mesozooplankton and N. scintillans density (u p) and biomass ( down) proportion dynamic in
October 2019

As far as the fodder component is concerned, Copepoda
the maximum value ofi dehR7)t yasf & 3®iDo. ibansn/@is M) , being f ol
by Ukrai ne aFnidg dRobmanGlaadocera and Meroplankton are we|
Bul gari%-nCl (@d& c &« abena hic | arvae)Cl adlocairm¢g @2%9 Tur key
Cladocér aMer®pl ankt on) Ppelt aagnidit. dhiadbnctédauded in the grouj
recorded higher val ued @f alned shiitoymibsts. BRYMERPUTE i n
Bay-Curtis similarity matrix show evident discriminati ¢
in RO, BG and TR. Most m@mabadbloynalsisg wdfer okl wdhippmae

(Fi ga.e &
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Figure 1.26 - Bray-Curtis similarity matrix of mesozooplankton biomass
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Mesozoopl ankton biomass vertical di stribution

Zoopl ankltiomi thead abil ity horcwpabhtal pbsition, but they
regulate their vertical distribution by their mobilit
Hence, zooplankton can be expected to select a habi
m ni mizes their percei v&Gl spkree,d alt9 95n; rAkssknse s( Feitk saeln. , 2 (
2010) The zoopl ankt oan 0 mc d mtornat eoed nmKkirraliynei nw t he uppe
tohe density) and decr eas e d eipnFhagfiengd. a nlcne tghrea diparalnyi awi
mesozooplankton were distributed quite uniformly witdt
(Thermocline). Mesozooplankton contribution to the 't
identical for BGmamaoi4d BR%s hel fu8p% hi mndower (TC) | ayer s
abundanG.e eofwaBau$Qi gher in the We€perukhawesel|l rRg&OUS
popul ations at ttNhe sadé mtolinltk¥r&aB®aum)eed markedly to the zoo
at the Bulognasr iiann tshteattiher mocl i ne and undelrower faept hon
strataim( 280m, 5@, -300) .
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Figure 1.27 - Vertical mesozooplankton distribution pattern in abundance

Mesozoophahkti cator based ecol ogi cal status assessmen
The response of zooplankton to environment al condi tic
and mediating role that this group occupies as a tro]
and drargonsumers (Varkitzi et al., 2018).

The indicators agreed used for the mesozooplanktoni

V Mesozooplankton biomass
V Copepoda biomass
V Shannwreenr i ndex

Mesozoopl ankton biomass

Bi omass of mesozooplankton includes information for n
pl anktonic fauna, being represented by Copepoda, Cl
represel®@i &dpbepuraaBairaisagi tta setosa.

Zooploannkntet rics exhibit strong variability in time an
ant hropogenic factors, which reflects the total me s 0 z
Hi gh values for me s 0 z 0 0 malha ngkhteorn thrioopna scs esnwg g eosntme n t
concentrations of the planktonic fauna, being an ind]|
col umn, respectively eutrophi ce scooznoda ptliaonnkst.o nOnb itohnea sost |
i ndi cates enhanced predator pressure in the food chai

(HELCOM, 2012).

Figdul2& emost r ath&€d® @ extent of Assessed Marine Reportin
Bul garia and aBuowkerye d%hiethif1 @0t he Romah0 hkhGhewRiUe avd t vin
assessed dm Vi form threshold val ue fyorwaRso naapnpilai,e dB u(l>c
mg / 3n, whereas in Ukraine four different thresholds v
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gradients in the pelagic communities. The evaluati ol
RO, BG and TR MRUs thet lvrad sites!| darien daibcoavtei ntghegood st a
excl uisiRoomani %) (4bd TWy keBy (dontrast, in four MRUs in |
are significantly below the thresholds, whiFdhguirnepl i es
2

ROMANIA

Legend

ANEMONE Joint cruise
stations (D1-ZPK)
Total MesoZooplankton
| biomass (mg/m3)
I ces

“| [ NON-GES

Figure 1.28 - Spatial extent of the GES/nonGES area in the pelagic shelf habitats (UA, RO, BG, TR) based
on mesozooplankton biomass index in October 2019

Copepoda bi omass

The indicator reflects changes in the zooplankton <co
t o changes in nutrient composition and directly r e
phtoplankton communityadbmposiitmpa¢t aod bawke phytopl a
and fish growth. The zooplankton community, and its d
role in the pelagic food web dnynpmrmimar yi np rtordauncsefresr rti ¢
utilizable by fish.

Zooplankton is affected by changes in primary produ
changes in the structure and abundance of the fish cc¢
zooplahkves betdwewenn anodp-ulpo tdtyoommmi ¢cs and can potenti al
i nformation on the state and dynamics of the aquatic
The copepods species composition affects odi rsepcetcliye sb o
compositigotrhpaonenhaal to affect the biodiversity in tl
Good status during the assessment period was found
(ShW_UA_1; ShW_UMID®, SRYMEBAI &) wiftex®@mand 94 % in fro
Tur key andFiBgudga.ri a (

Analysing the samples collected in October 2019, the
all the sampling stations, respectively MRLUWs,, tbhoet h f «
recorded values béehngshaoWwké4t han t he
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Figure 1.29 - Spatial extent of the GES /nonGES area in the pelagic shelf habitats (UA, RO, BG, TR) based
on Copepoda index (%) in October 2019

Concl usi ons

The conf i deenvcael ucaft itome ofi s hkeowndi oatotéhe time (once |
(only one bro@®@shéalab) tasedypever fairly the required f
As far as the ecological status assessment is concern
Devel opment of new additionealstiimdgyi odt,orvalanmdtp amametde
threshol ds for pilsanrketqouni riendd.i cat or s
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l.1l4Macrozoopl ankton

T o ToTunwo TonoaZ
O —o~—Tmd3SSOO0Om Y

crozooplankton, i . e. zooplankton | arger than 2 c¢m,
fferent size, features, and behaviour such as jelly
en recurrently repongtednwerhdwiueet ocaduliir negati ve
cietal activities, s YWihe B&eB r d toau,r.i 8Be l@)nydf i fsihs hoenr yt h e
osystem have been considered a stress factor, or
di catdi eqaovbh ronment al status. However, gelatinous spe
vironment, the pfhalnlosnenmemamifng ettheg transport of par
a surface through the watea,Z@)umAst sutcthe somabedsEld
omass may translate into increased transfer of this
e magnitude and i mportance of the biogeochemical ar
ooms (LebrTahtuos,, 2 0nlvZe)s.t i gati ons onhemmer alc odiogtyr iabnudt i
l'1Tyfish, their biogeochemical role, I|life cycles, ec
further our understanding of their role in a chang

—

erimethod s

crozooplankton sampl i ntgypge rpetr fwirtme da bd/i &Hmentseern of 7
mesh 368@ze The macrozooplankton was taken onboard
grumé, which all owed the prto,pebrutanadt stahfee shaammed |tiinnge ¢
ability conditions necessary for the analysis of t&h
e biological materi al is obtained by towing the ne
e seabed to thev swpreféacm)8,) 5atin order to prevent da
gani sms or c¢clogging of the net. After collection, t
gani sms or mucus from t hem.

e orgaolilsenct ed drne tcheer enfeutl | y moved to a bucket and
unted and measured. The | arge specimens are washed
e sample was extracted from the net. All organi sms
eci es: wi dt h, abor al l engt h, respectively tot al | el
ans of a ruler, by positioning them directly on the
| arge organi dms adgff i it maeasdpodi ssnal | speci mens, a c¢h
l ed with water, in which the bodies are suspended,

urrence of body deformation.

density and wet bi omass of gel at mmand wg/lhgm@mni s ms
pectively. The calculation of these parameters was
Bhack Sea Moni tMadrnogp |Gun kdtedn n(eGe( 8hi gansval A.nk.t,ond

nw o o0 —

Results

Four gelatinous species were identified during the Jc

ScypheAonanelia(laummaaus, 17583b o rCitRdirengr lodorraac 6 ©Oa PB.i | eus

M¢el | er, tvart6iyiwe miomp s iAs. |Agiacsyse reBerlBes 5SBvag wi  r e, 1789.

mean macrozooplankton abundance and biomass at whol e
ached 0. (&N1lid@/ BD)3( NB. & SpPrmti vely. Maxi mum of aver

v
nsity and bidenhsisn wAs| garcioa shand ¢34 1K3N1®h#tl g/ nidrd m
onRomdnia (2.34 N4169PNidhndtj/mMur key (3 .8.060KN93.098d4hHM
ey were alMospi(leequusad /am.d a ur2idt.a88 8 dommnated the gel at
ructur e R.n pd@&Bn@sehb3t yan(d A.i oandBi8t% r especti vely, wi t h
|l gari affi yadlBO&F s g d.8 ¢ .

a result of the mosaic distribufibn meudiyty wvhbsiced
tween 0.03 taond.®BI0FA rgl/ fmhe frégwemauyrence covered
mani an and Turkey waté€&hs bHpat B dnsBui gari an. of ab
veal ed Mnemiopsi s2 maBG(nBuwnh gaatr-vsat]. TaBh@e fy)R. On the sur:
mani an conti@menpeti &délafcihetdh t he maxi mum density val
-ROstadepnh 95 m,3i0n 55 Biundy/ami an station wiOtkb780m de
d/ mi7 ,( R pt Fi3Jan.8Mm). (The rbespmassveEigure shows maxi mu
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Figure 1.30 - Macrozooplankton community str  ucture of abundance and biomass in  percentage
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Figure 1.31 - Mean, Standard Deviation (SD), Standard error (SE) of A. aurita, M. leidyi, P. pileus , B.
ovata density ( left ) and biomass ( right )
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Figure 1.32 - Mnemiopsis leidyi density ( ind/m 3, left) and biomass ( g/m?3, right) spatial distribution
he presence oif ndaingoetnhoeurs Bnsopnec B e $ he macrozoopl ankt on
tructure 855 n% dflrieggiubelnec y do fr aoncgceu rfrreomt €0 .38 dt be®weé@8ni n
03 to 2. 12P™heg/snpecies demonstrated al mMae mi bessame
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with higher quantity in the Foiugtded8 .s hzdrfi nogf tBhuel glaati ean
early @&8ut wommbahed the maxi mum densibt yw twdli.uded)fionrd /Rojma r
and in Turkish waters the maxi mum a7b usntdadinigehB8¥®al ue
The Dbiomass figure almost repeaFeddB®e density spati s
01 )
1.25
P 008 "
e 0.75
43°N 43°N
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42°N | 42°N 4
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¢
£
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Figure 1.33 - Beroe ovata density ( ind/m 2, left ) and biomass ( g/m?3, right ) spatial distribution

The most abundant natiPvepiCltamcdpllondes pgmneaxiiennnm density
i nd/ mj -5i nanRIO Bul-3&6r iian®d(/BE3®4 i n’l/ miTeahrkea, characteri zeodc
identical density spatial di st rhRibppd.B8®n KEmemnt He 1di & m:
point of viewpitlhe saxcmhedi eeshe maxi mumdivra FRIGw hoefr el .tOhde g
highest abundance was recoPpedbaemaB8&SE§sasnweliont obwR
g/ 8D N 0.07) and °BDr NeyYy.(0®.)12ed/Ilmcted FsingadlBl$ .si ze of
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Figure 1.34 - Pleurobrachia pileus density ( ind/m 3, left ) and biomass ( g/m?3, right ) distribution

A. aurointianat ed Jellyfish community
with averag® 6&GD3(NBlglrgnari an
pronounceidsshhel Tumikhere t he

stirmeld G(rien nier bsihcerhd
Foiugtuhr3dds.heTli§ gpecies was
frequency of occufreSmhDce was:s
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N 2.95i whiRbemania it ranged béFwgdmsé&0.TOhle tcoonzt.r2l ud/i ro
registered individuals to total abundantce Wa%5 niemd/imi
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Figure 1.35 - Aurelia aurita density (  ind/m 3, left ) and biomass ( g/m3, right ) spatial distribution

Macrozooplankton indicator based ecological status as
Al t hough tMree mipeesiess lceoindsyiider ed an indicator of the
within the zooplankton comnmnsunriolye raesg aardi ihmdlit qgaetibodry go f
species is extremely imporidenti $ome afk ahvasi ype ¢ wa s
wi tMh | pidywyd their abundance or biomass, trends in pop
di stribution are an important indicator to deter mine
pr obiatby It o achi eviabfi®ad status (

Table 1.5 - M. leidyi biomass - applicability according to criteria (EU /2017/848 )

Pri ma . Criterinan, &StE®&ENRdObj ecta ovesr dig
crite|StconNeaiyelsgg0/ueum
D2C2 - Theg2. 1Tt enidshabundamemp oirmradi da m(
abundancan(spatdiadt ri bnotthieoant ueaVvi r ommaht
spatdiiaslt riobffspeceepeci aVagl vsemeceesepeci mll
no-nati gepeciareasel at @ bmaivne c taonrtdshmairno u o é
especi ahvpayspr eodtdhesmeci es.

speci eswhi ¢l ndi cRitoma®sl ei dyi

contribute |GERQverhigemaslstdg / ol 2@/ #f Vi no g
significathdetal 2005)

adveresfef eoin| Obj ectTiomeseashsabundaanncddi st r i @1
certagirnoumd| M.eli diyodet er mihre¢ lhemoi thaanegat
species | ar|infl uemdheopul aotfn otnisype caredat u
habittyapte s . habitats.

| mpad

On t he base of calcul ated crM.t i t atl dattii odnmaess rmdt ca fef
mesozooplankt od /@bourndbh@&Eedgi/ mogr adWOo&thsali deas i i ed
threshol dTafbd® .GEBhidei diyomass was reduced approxi matel:
(Romania and Bulgaria) to Tur key=-6)Fotlhleowhitghhee ss a nbbei owree
registered in(BG)Fiagrd.Bapn. s hel f

Obviously, recorded concentrations exceeded the GENnS
extent of GENS in Romkhkeyabush8V %, i a0OBuPbgani &aur

Table 1.6 - Average biomass indicator limits - M. leidyi species (threshold values) for GES definition
I ndicator Limi(tsrevsmdlues) |Def i GEMBg

Vi nogreatalo0 05
Biomass M. leidyi |O 4 3M4A®m00 mg/ mj | GES

O 4 3¢M4®m00 mg/ mj | No-GES
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Figure 1.36 - Spatial extent of the GES/nonGES area in the pelagic shelf habitats (RO, BG, TR) based on
M. leidyi biomass index (g/m?3) in October 2019

Conclusions

M. | @iodny inat ed Ifoustteart iscthnres wi t h high values oft addmsnisty
in Turkey where | ow values were identified.

The fr equBencoyf adafa ur al pM.e dlag iodwvpi®f much hi gher compar e
station, this was infl uehhcelde ibdyyih ddeRmmaymi arenmartires a&If

Unl i ke tdee omitehsmuhhdd aa uni form frequency of occurrence
but with higher densityTuankdtsthi.omass values in the

P. pileus had an approximately wuniform distribution i
M. | esipkeyii esded ctehe GES | imit indeg8 66#80Domg/ wmh)chnian
bad environment al status.
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1.151l cht hyopl ankton

Mat erial and met hods

An international expedition took place on the contine
Turkey)hiBdalwhecbhthyoplankton samples were collected (6
8 samples at the Bulgarian waters and 7 samples from
The biological material was obtained by towizagmthe n
above the seabed to the -s8umfagte) Afaner l owl spettidorf 0. 6h
the ship deck and gently washed with seawater in ord
the net mesh

The ichthyoplankton isnangp00 smlweplea ssttiocr eldot t |l es and pr
formal dehyde solution. The processing of ichthyopl an
under stereomicroscope of each collected sampl e, es
strucotfuriec ht hyop!l ankton.

The qualitative and quantitative composition of ichth
the main distinguishing features for fish eggs: their
the fat drop, therdnaemetvtbrt haedf appdaop, the homogenei
cal f , the size of the perivitelline space. To deter:
characteristics, pi gmentati on, body shape andc,positic
1973).

Qualitative analysis of fish eggs and | arvae consi st
the quantitative point of view, the results obtained
(ind/.mThe spatial cthit htyopbatnkoownofand juveniles was ac
di stribution map, the densities values obtained from
Resul ts

The qualitative and quantitative structur eusoed ffiosrh eg
sampling and by the collection direction (vertical),
conditions, the number of stations and their | ocatio
proper for coll ection Hutwaisn Futsdends2t llt essaempH aerss eann anley z e d
ichthyoplanktonic component was present in 13 station
From the qualitative point of Vi ew, i ¢ ht hSyporpaltathnukst o n
sprai(spsMenl,angi us (wieirt)ifhagg basb &t us poadi mukl et ) . The
species were identified in the egg and | arval stage.
The <coast al pel agic sprat f or ms i mportant concentra
feeding places and breeding ar east.erTsheanBd apcekr fSoeramss pirr
mi grations due to temperature conditions.

Whiting is a demersal and gregarious species, with a
the Mediterranean Sea, the Black Sea. | rheswshmere iwti tpr
the help of cdl5&&CQurrdeaentspr(ih@ appears on-8ttlCe wheme af
the water isl®hheACedthe® dpecies retreats to depths.

A bemeéloagic speci es, red mullet i s floumd oinn sdmayt als a
muddy bottoms, being spread in al/l Bl ack Sea regions.
Sprat eggs were reported in Romanian wane®ROswathom d
with a depth of 95 m, and in Bulgarianiwasénsi ont BGa
with a depth of 90 m. Whiting eggs werelpwesbhna depBh
of 70 -3n,wiRtOh a depth-4ofwiTh m areptROof 98 mhewihtilyghes2
densFitguBég.

On the Bulgarian continent al shel f, wi3i tainndg)BeCghlse wer ¢
maxi mum density value of 0.122 ind/ mj wa8&5 riiggiusrteer ed
1.37.

I'n Turkish marine waters, whiting egonm tvhe rae dperpe she notf i
recording a densikFiygwB8g 0. 130 ind/ mj (
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Figure 1.37 - Fish egg density in Romani a, Bulgaria, and Turk ey marine waters
l cht hhyopl anktonswasi pneséentthe 8arval stage, the domi
the surface of the continental platform of Romania it
density of 0.148sitadiomj, wntRBOagHEPth of 70 m (
In the Bulgarian marine area, only red mull et | ar va
recording a maxi mum densi t-¥ otfatdi. @ Owii tmd Hang d.8 @ thh t dife B.
Two species of fish |l arvae being represented by whit
marine waters. From all tharaaal yredrsdammplaemaxwmiumi de
0.309 ilmidgduwf B .(
g Merlangius merlangus |
§ Merlangius merlangus [
§ Merlangius merlangus NG
N .
& Merlangius merlangus [
E Mullus barbatus ponticus I
§ Merlangius merlangus |
§ Merlangius merlangus |
§ Merlangius merlangus [N
0000 0050 0100 0150 0200 0250 0300 0350

Figure 1.38 - Fish larvae density in Romania, Bulgaria, and Turk ey marine waters

Concl usi ons

The qualitative structumpe ecf ciodhtehyep! amktOen oibrrs 2m 1 ¢
l arvaerdfangi us, maviudl d rugsu b ar b aatnuds ap ol notw Enpusnabtetru so fspr at t

eggs, the dominant species being the whiting.

The maxi mum value of the eggs gdenddintsR@na sond,. 2a9n2d itnhde/ nr
value was 0.074 ind F3 nsjt a(trieodn . mul l et), in RO

The density of fish | arvae F7eascthaetd otnh,e Oma3x0i9muimm dv &l urg
the minimum value was 0. 033stadi/fop. (red mullet), in T
The qualitative and quantitative structure of eggs a
collection and the direction of collection (vertical)
conditions of this pensoadndthieeinumbecabifossatio
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1.2 Bent hi c Habitats

121l ntroducti on

Considering the marine environment as a precious her
where possi ltloe marilenstoadiiimeelr si ty and ensure that oceans

and opductive, the European Parliament and Council ador
Directive (Directive 2008/56/EC). The resulMetnsbeof t he
States in 2012 showed the neclheessqugl ittoy samdchi colcaneéeh
determination of good envtihrldemberrt &SIt adttdest ussad(eG EtSi) meb yt
i mportance of regional cooperation to this end. There
DEC 2017/ 848) |lnmnyiegi doamdtmeticodol ogi cal standards o
The establishment and strengthening of sustainable n
regi onal partners, capable of providing a reakncontri
related to marine environment monitoring antdheprotec
ANEMONE ©project. In this context, joint marine monit
practices and wuse of har moni zendaln egw arhest hoofd ofliolgliiensg, tw
gaps and improving tberdeai camphitipl ef eavodosenment al
i nformat itom@glwaictkhiShea Basin among scientists, gener al
Concetrbreinmdi ct shjabtihtea j oi nt moni toring initiAMBIlve(nt)est e
and identififoofuthbeneddsgel opment of <c¢classification sy
types occurring in the marine waters dfi onhhefBlpaecl s 8e
indicators, allowing better assessment of GES in the
l22Assessmentdagemee @i framewor k
The European criteria and methodol ogical standards f ¢
including of hamdnthitc tlypead are provided by COM DEC 2
the following criteria to be used for benthic habitat

T D6C1 Physical |l oss

T D6C2 Physical disturbance

1T D6C3 Adverse effects of physical disturbance on h

T D6C4 Extent of habitat | oss

T D6C5 Extent of adverse effects on the condition o
The COMUBBC7/ 848 criteria and standards were transpo:
Assessment Guideline (BSMAG), developed under ANEMONE
famework for assessing the Black Sea environmental st
The current i nvestigation addresses the assessment o]
effects under criterion D6C5. Theerttahtadofohabftahelg
in the scope of this study. The assessment under crit
guality (adverse effects) of the habitat, and (2) e\
habitat | oeignm agleadd qaural i t y.
The adverse effects on benthic habitats and the asso
the i mpact of overall pressures in a given | ocation
i ndi caAMBl *Mn). The dandiexdiicatpirweeeanf the i mpact of th
pressures (eutrophication and pollution from point a
and Romanian coastal waters (Todorova et.al, 2018) .
psical di sturbance pressure over the Black Sea she
AMBI * ( n) was derived in the intercalibration exerci
Directive (WFD) and accept e/l 0wi8t/22®@ammi ssi on Deci si on
Thetent to which good environment al status is achie
proportion of adverse effects per broad habitat typ
threshold value. The regionally agread tbr &s hmalxd murm
all owabl e extent of adverse effects as a proportion o
a particular marine reporting unit (MRU).
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Assessments of seabed habitats require thesusemabdb® map
the extent of each habitat, which is adversely affect
al l MSFD regions, including the Black Sea, i's provi
abitats according to theggEGNla$etdy p ol MEBY,D dbiirdp madle shoa b i

extent of each habitat in good or not good status
mor ef uWrettlreérl i n the met hods.

MRU for which the evaluation is made includ
garia and Turkey ehrtO0Omsicesdbbhetvk eAddiet i4<ﬁ)na||y
essed the benthic habitats within their res
p s h
e

es t he
, e
pect
ing snatwerhkh: shelf in the Bulgarian EEZ, el f
in the Turkish marine area.
sgat hann shelf is -2A6k0A imiitedb dEhstthiehi3¥estti on, t h
y with Turkegyabntdoathéeén8ultgansaerr coRisguiae so
s assessment areawoishdinvstBologashad $heimf the s
fhggence by the Danube infl ow. There are four
sout hern Bulgarian shelf seabed: the predominant is o
% of the total seabed, f ol | owierdc alyi tctiarcall i mitxadl s ¢
circalittoral mi xedableél]l medthe @aixedegleidgimelineg s
cant biogenichhsadacthndnsahdsbél i fabbkat si ze.
nian MRU includes marine waters between 30 an
tal shelf along the Romani an oast delimited
e . &bf FPISAiI.| ar to the Bulgari an hel f, there ar e
t he Romanian shelf seabed: the predomi nant
ral mixed sediments, whileioemdsas!| arteonall ing
e mixed sediments contain mainly biogenic

5

—
L&SQ’

T =0 W0
—*

rki sh KKAKRIDIL MRidhid IBE1L i s del i
ion. According to EMODnet h
rkish shelf seabed: circali.i
oad hamidteat Dtlypes are integ
ad habitat types in good s m the number of
ommended by BSMAG to be set at 100 & i(mrldoddbstat s
an exception, one of the broad habitat types is al
MRU on the conditions that < 15 % of its national e xt
seabed in the oWwRIUS isst athusdb.not g

®
40 4" RO ®=- T X»To

- & = C =

s map, there a
mud and of fsh
at MRU scal e |

d by the 10 and
t
I

> T HT2H40 30T 0 A0 5O
WO -TTTTITTy TTTOT TR
CODD T DD DDS DQ

123 Mat eri al and met hods

To test the framework for assessing benthic habitats
out i n t he Romani an, Bul gari an and Tur ki sh shelf a
macrozoobent hos,owshéekltedtitmn adfil representative dat a
environment as sresgs nmenmtl astc ad weh

In total, 21 stations were established on Romanian, B
6 in Romania, 8 imkeRwyl gamnisa aofdthei mtBU i ons were | oc
and 106m, except tfhoBurd&n e hs tsdteil d n | @rd-d tgaldB Bat FI Som dceeapcthh
stattiloem,teams from the three countries collected and
Veen gr abmisiutrtf ac.el according to the common protocol
of benthos samples have been ta&ken to show the sedi me
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Figure 1.39 - Map of the sampling network in the joint cruise superimposed on the broad habitat types
identified in EUSeaMap project (E  MODnet)

Coll ected samwhetedeoaebpaerd through O0.5mm mesh size
sedi ment and subsequently preserved with formaldehyd
plastic containers ftolmleahbuortahteor ypg cokciegsitssivay ddmne each s at
done to identify the predominant sediment types and ¢
In | aboratories, al l benthic organisms were identif
according to the agreddodegionall meahobOdSYylytaemd dat a
were included in a commMODRmeotamase built on the
These data were used to assess the environment al S
circalittoral broad hadrdaa.t Toy ptehsi si ne ntdh,e dseasnppilteed t he
bet ween shelf areas of the three countries (biologics
was considered as one assessment area.

The structure of macr oz o canean tyimiecti ec onmmuonfi t 9§ ppesc iweass ¢ o n
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density, domi nance, diversity and biomass. The AZTI |
was calculated using the version 2019 of the free sof
automaticalltybd pealf oulmatdi on of t he -Weiaweerrs i (tH3 )i nadnedx sSph
richness (N). The results of the three indices descri
I\/I-AMBI*(n) index (Sigovini et al ., 20139 walsuesa.l cul at e
PRI MER version 7 was used to identify the main bent
runni nuBtag similarity analysis on the fourth root

anal ysi s, data wer e aver acgaetde bseatnmpel eens tchoel |tehcrteced rienp lail
better representation of the benthic communities. Al
the percentage contribution of each species to the ov
t wo jma groups identified from the cluster analysis.

The ecological status of the circalittoral and of f shc
was eval uatAMBIlu*s(inn)g iMhidex based on the <classificatio
(Abataak. , 2018) with respect-cakecthatetsthoussng whhehda
the peri-»o0dl19201lidncl uding the data from this joint cru
devel oped following the approach amraed Rymanhiea menmb
intercalibration exercise under the WFD (Todorova et.

i
in accordance with Ce@®mi8¢d2i28n Deci si on EU

The classification systems developed folrf twer evi applpir e
to

calculate the ecological status of the main commun

T Circalittoral muds Mynddalsbkbpyoahkdwltitoh t he habit
Circalittoral and Offshore circalittoral shelly m

T Offshore circalittor Modmbopled as@hbe)Bttso Wwihtenh secon
habitat

Table 1.7 - Updated classification system used for assessment the ecological status of Circalittoral and
Offshore circalittoral shelly mud with pelophitic bivalves and polychaetes

Ref CdqBdsel.i

EQRMBI EQR EQR EQRFAMBI * ( n
Hi gh 0.9 0.9 0.9 0.9
Good 0. 68 0. 68 0. 68 0. 68
Moder at e 0. 45 0. 45 0. 45 0. 45
Poor 0.23 0.23 0.23 0. 23

Hi gh

. 45 20

Good . 53
Moder at e . 70 . 62 14
Poor 8 3

Table 1.8 - Updated classification system used for assessment the ecological status of Offshore
circalittoral mixed sediments with Modiolula phaseolina

AMB I H S M-AMB | * n
Ref CdqBdasel.i

EQRMBI EQR EQB EQRFAMBI * ( n)| MSFD
Hi gh 0.9 0.9 0.9 0.9
Good 0. 68 0.68 |0. 68 0. 68
Moder at e 0. 45 0. 45 0. 45 0. 45
Poor 0.23 0.23 |0. 23 0.23

AMB | H S MAMBI * (( n)
Hi gh 1.23 3.69 |35 0. 82
Good 2.40 2.79 |27 0.62
Moder at e 3.61 1.85 18 0. 41
Poor 4. 78 0.94 |9 0.21
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EQR-AMIBI * ( n) index was calculated for each sampling
ANEMONE geodatabase and represented on map as points.
of EQ@RVIBM * ( n) resul ts, the pundtuaingaBAue&l Yetoeol st é

barriers tool), resulting a raster with 1.5 x 1.5 km
mini mum curvature method, as-diimedtimemadledmualhtriogigihd at e
moves from ansei ngirtiidg!l icnaa i ali zed in this case to the
series of finer grids wuntil an approximation of a min
row and column spacing. The raster ses$l avadbuedisngvetr @
threshold estabAVMBIh®eds y map HQRend col ours: green for G
noGOOD. The results were superimposed on the EmModNET

Broad Habitat Types | a3@t9baasmred the EJSradMap ¢f each
GOOD o600t status was calcul ated.

Furthermor e, as an exercise Turkish Benthic Index (T
of organic enr-bocohmemt bent Isiod t comnwmiktey gt¢n matrured iar
although not <calibrated yet for the Black Sea ecolog
The index is based on ‘Wawaveedsidisvert hiet Whiamaen ( met ri
abundance of oe@easl|l gnedali cgr2) . Scores of TUBI vary bet
guality status increases with increasing TUBI scores
values by dividing the continuum of metric values int
124 Reuwsl t s

I n the studied area, after samplesd processing, 133
species |l evel, while othspecwéie tenveldeTde ati msopr a
to identify the broad hamittsat( stuyppespeadsnd sapesceisfsi ¢ hlealb
using the common index agreed b-AaAMBEéE&GnBuhgdridat andi
percentage of affected habitats in the assessment a

Bul gari an anfd, Tackorsdi mdheto the requirements of the M

Bent hic broad habitats drnygpespedinf itd eh alsisteastssne(ndutlar ea

On the shelf area, mai nly sedimentary broad habitat |
were tadgky ANEMONE joint cruise. The samples were cCo¢
and 106m on the RoInmamiam tsthel Bul g¢s80Omaonshief ki ahdsiel f,
for one station |l ocated at 35m deptri xelchewisteldi snemd s
di fferent grai mMmodilzad&gdahdC wrBioiksgnsi mi | arity group aver a
rout transformed abundance data in all stations shov
SI MPER analysis onstdepitdns angteenadédtthe further define
previously id&€ntritfiised bluy Bha&yresults turned to be inc
in sediment structure determining differ emrceesorkei,olaogi
new SI MPER analysis was made on two similarity grou
Modi ol ul a phaa®reloy idami nating the offshore circalittor
shelf at depths ranging betywasso67aared WO06m, fpreammaneéc
especliearldbyel | i desbBowt ngesmimal | variation in abundance r

on mixed sediments sit&agad@®de
A similarity group made up of
759 0m (TR) was included in this
sedi menMedwiolt ml a .phaseol i na
The otherl ¢wosismiallari ty groups, more diverse, wer e |
polychaetes Arégspaeeciagl|ltéeyaalde lalei deandde ploteyns i hamider gi i
di fferentiated by t hRi tdaormfimudiBanlgg d1i vah vek€éBim anddept
Abr a fadrbaTur ki s 0arh ITfR2at TRB, TR6) .

er than 100m (
|l garian9@amd( BGy kastd ¢
bi

ep
B u
h itat, too. This gr

a
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Figure 1.40 - Bray-Curtis similarity on fourth root transformed abundance data in the assessment area

Assessment of the édcoldghadl tatatypesf on the Bl ack S
on -AWBI *(n) index

Among the 21 sampled stations, 9 were considered in t
mud with pelophitic bivalves and pdoliyrt hBeltgasr iharmh i watte
four in Turkish waters. ReAsMB It*s( no)f etxhper ecsasleadu liant | PR
stations in goodFiegwddgi EQR wswhttes (anging Thét ween 0
1.99. The exception was represented by the station TRY
establ irséhsendoltdh (0. 68) , proving to be very different

geographic Fiognddi & .i olns t(hi s st at

sources that can contribute to the natural conditio
pressures are not avail able for analysis. Mo st pr ob:
di fferent anthropogemi ¢ ha&ctireiati dlevectc hrediesg,i consi de
of this habitat type, itds necessary the collect mo |
specific emerging habitat subtypes.

ion andoissitbhe PpPres sa

Table 1.9 - Results of the assessment of ecological status of Circalittoral and Offshore circalittoral
shelly mud with pelophitic bivalves and polychaetes based on M -AMBI*(n) index and EQR

Stati|Dept AMBI|H S M-AMBI (EQRAMEQRH|EQRS| EQRKNMB
BG1 49m|1.74/2.85[44 1.03 1.94 |0.79|1.47]1.12
BG3 60m|2.00/3.47]40 1.03 2.23 |0.97]1.33|]1.12
BG4 90m|3.57]3.02|24 0. 71 3.97 |0.84/0.80]0. 77
BG5 49m|2.09/2.56[39 0.93 2.32 |0.71]1.30]1.01
BG7 48m|3.14/2.81[29 0. 77 3.49 |0.78]0.97]|]0.84
TR2 90m|1.85/2.70[22 0.77 2.06 |0.75/0.73|0.83
TR3 70m|1.98/2.99/41 1.00 2.20 |0.83|1.37]1.08
TR6 87m|2. 71]13.51|35 0.93 3.02 |0.98/1.17]1.01
TR7 35m|3.09]2.13|22 0.63 3.44 |0.59/0.73]|]0.69
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Figure 1.41 - Assessment results of Circalittoral and Offshore circalittoral shelly mud with pelophitic
bivalves and polychaetes based on EQRM -AMBI

Assessment of the second habitat situated at depths
si x Romani am eset 8Btuilgmy,i athh and t hree Turkish stations
status, excepltO¥mab®lade. (BeGBer al | y, t hRAeMBEQR avnag euglensb ef o r

0.88 (RO4) and 1.22 (RO5). I-of 0 owde sctoampuasr ewitthhe tshtoaste osni
Romani an shelf at the same depth, it apFpiegadidsg .t hlatt t he
mi ght be that, but we cannot be sure due to the | ack
pressure present in the area or the habitat may be n
with. Ustuhaelsley, deagt hs, any ant hropogenic pressures occ
we assume that the deterioration of habitat i's rathe
assessment, other classification system must be el abog

Table 1.10 - Results of the assessment of ecological status of Offshore circalittoral mixed sediments
with Modiolula phaseolina based on M -AMBI*(n) index and EQR

Stati|Dept{ AMBI|H S M-AMBI {[EQRAM EQRH|EQRS|[EQRNMB
RO1 77m|1.99]3.87(30 0.82 2.85 0.95|0.77]0.90

RO?2 106n1. 26{4. 05[22 0.82 1.81 0.99|/0.56|0.90

RO3 76m|1.02/3.19|31 0.84 1.47 0.78|0.79]0.92

RO4 106n1.29[3.97(21 0.80 1. 85 0.97]0.54]0. 88

ROS5 6 7m|2.04/4. 78|55 1.11 2.92 1.17]1.41|1. 22

ROG6 101n1.09[(3.23|38 0.90 1.56 0.79]0.97]0.99

BG2 86m|1.51]/4.11(43 0.98 2.16 1.00(1.10]1.08

BG6 96m|1.76|/4.59(40 0. 98 2.53 1.12(1.03]1.08

BGS8 103113.30/3.04/14 [0S 2. 72 (0. 74]0. 36 0N

TR1 75m|2.37/3.13[31 0.75 3.40 0.76]|]0.79|0. 82

TR4 89m|1.95/4.19(30 0. 85 2.79 1.02(]0.77]0.94

TRS5 77Tm|2.65/4.25|44 0.93 3.79 1.04(1.13]1.02

Based on these results, we tried to estimate the ext:¢
and the extent of the habitat adversely affected in
proposed threshold at regionpldopeved {45&) .i Tthesmeai a
natur al habitat extent adversely affected, including
degree of <change for the broad habitat type wunder c
assessmeomés amudt consi dering that the pressures that
area weanealnyozedd t he eutrophication status is unknown
habitat extent adversely affected i sy alrseo lwnw er tSaciine.n
literature on the impact of anthropogenic pressures
the Black Sea regi oamalTiedi mpaal .o 294d®9J extraction
activities on béaet hciicrchadbitt@arsal on the Romani an shel
significantly high. The results of this study show ch
guantitative parameters (abundance and biomass)ngand
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t hat sandy habitats recover sl owly than the muddy
opportunistic -amldedanst usphanices .
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Figure 1.42 - Assessment results of Offshore circalittoral mixed sediments with Modiolula phaseolina
based on EQRM-AMBI
Boundaries of the assessment area were built based
points, covering the circalittoral zone, as foll ows:
mto 110 m for Bul garia and Turkey. Di stribution of
(circalittoral mud, of fshore <circalittoral mud and
obtained through spatial anal ysdg sstcatniso rds fAiMEJr *4(tme HEQR
for al | stations was intersected with the polygons
Subsequentl vy, areas and proportion of habi tTatbhd ei n go
111iFi gaas

Table 1.11 - Proportion of adversely affected broad habitat types in the marine reporting units based
on the results of EQRM -AMBI*(n)

Assessanemrt Bh ahb dtt yag e Ar e(akin %Coverag—
ANE MOd\\Ee rsaulrlae ¥ a

Circalmud or al 7080 17 100 0

Of fscorealmitxeddilmen| 14960 37 100 0

Of fshorealmud or al 14968 37 93 7

Ot heype 307 1 nodssessed
TOTAL 37315 97.5 2.5
Romani a

Circalmud or al 95 0. 45 100 0

Of fshorealmitixeoddilmen| 13561 64. 86 100 0

Of fscorealmud or al 7015 33.55 100 0

Ot heype 238 1.14 nodssessed
TOTAL 209009 100 |

Bul gari a

Circalmud or al 29514 31.29 100 0

Of fshorealmitxeoddilmen|1399 14.82 100 0

Of fscorealmud or al 5107 54.10 80. 03 19. 97
Ot heype 69 0.73 nodassessed
TOTAL 9529 89.30 [10.70
Turkey

Circalmud or al 4031 58. 62 100 0

Of fskcorealmitxeddil men|O0 0.00 100 0

Of fshkorealmud or al 2846 41. 38 100 0

Ot heype 0 0.00 nodssessed
TOTAL 6877 100 [0
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Summariee®ud| ts of the habitats area and ekakklnHl advers

Within the overall ANEMONE survey area, the broad ha
circalittoral mi xed sedi ment are in good stlatmwd over
is adversely affected in 7% of its extent.

I n the Bsnbghert aanrsehadplef predomi nant habitat type Offsh
adversely affected over nearly 20% of its extent, whi
ext emrteghol d of maximum 15 % adversely affasdsesdsed ex
in not good status. The rest of the habitat types are
sout hern shelf is assessed nmnihigoolabittaatus, asi meg atrles
of < 15 % adversely affected over the entire MRU seab
It i's important to point out t hat the extent of Oof f
estimated based on S8BiG8B9gl, e wha mml ii-ssd b (om) EQRMshol d, t
being extrapolated over 1.5 x 1.5 km cell wusing GIS t
is representative of the whole cell of thiscseaese Th
the assessment precision of the extent adversely aff
suggests that the environment al conditions abe possi
hypoxia in the Black Sea bdstomagyObemre&pecetfii totheedl
peripheral shelf according to the characteristic natu
I n the Romanian and Turkish shelf areas al|l present

their extent in the rreeas.peTchteirveef oarses, e shsontehn tt hae Ro mani an
assessed in good status as regards the Benthic habita
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Figure 1.43 - Ecological status in the assessment area based on EQRM -AMBI*(n)

Assessmentgiocfalecsotlact us of broad habitat types on the
TUBI i ndex

Turkish Benthic Index (TUBI) values among the statiot
The mean values of TUBI in statienarendnffihgdadédeéed!| o0gi ca
In the assessment area, station TR7 had the | owest T

status of the watérmnthohy PpoOspesrs,edl 4TUBI scores that i
status and two stations on the Bulgarian coast (BG2,
and two stations in Turkis coast (TR4, TR6&6h bBhAdwed
hi gh mean TUBI value (4. 1N0. 1)Fiigndddi#c.atA sn go nhliyg hg oeocdo | aong

ecol ogi cal status can be assiwmilatenddetoageodndt pbos
status -gaoroed ,noagdaccording to the results of this index,
be categori zea@od ndarmviar mmment al status.
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Figure 1.45 - Assessment of ecological status of benthic habitats in the assessment area based on

EQRTUBI

According to TUBI results, most-gpadt stattube @a2xsePps Mé @
21 stations, distributed asBulogdaroiwes :a ndw &oinged.di Bo nilaunrikae,y
The percentages of the ecol ogi cal agnradugptseadoiforn hearseegii:
in Fheau#d6 In the calculation of TUBI, three major eco
1 includes sensitive (GlI) and indifferentespéeGikb) an
and Group 3 includes second or deroroderordpmdrstturci sstpiecc |
(GV) The GI 11 ecol ogical group at stations on the B
BG2). The ecologicalrgponepsenGédaad I ghweattes at t he
coast. The percentage of ecological groups of the sta
station ANE TR7, the rateomdermGVoprpodtowgnicat i g rsqude.ci és)y
The GlIIIl ecological group, which includes tolerant sp
stations i n thFei gdedsbe.ar ch area (
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Figure 1.46 - Percentage of ecological groups detected in the sampling stations

Given the significant difference between the two inc
benthic habitats in the assessment area, it is necess
occurring in the Bl ache®eamd amidolidgi paly sfiecatlyr es.

Anal ysi s of macrozoobent hos dat ajoicont ueseed edulted
identi ficataommoosft 1033 ttheexm deter mined at the species
abundances evinmnonédi ewodcsinmi buted over three broad h
Of fshore circalittoral shelly mud with pelophitic bi\
mi xed sedi nveondtisol wil tah.p hTaltseesod i @m@ammuni ti es anbduttleabiatsat s
foll ows: on the Romanian shelf occurred only mixed s
and Tur ki sh shel f -tbyoptehs coocntnuurnrietdy. s ub
Application of the clAaMBsli*f(inc)a tiinodne xs ydsetveenhso poefdoM @k t he
and offshore circalittoral habitats have been used t
communities identified in ofaelasstassmant samphedodst sh
joint cruise. Then t he atshsee sbsrnoeand hnaabsi ttata ntsyppoesse di deont i
Assessment results revealed that only 3% &fodtilmé uDfaf sh
phasewlaisnadversely affected, while the circalittoral
i noglostatus in 100 % of their area. Analysis of presc
anthropogenic activities could noAMBle* (pne)r froersmeldt sa nddu el
of data in the assessment area.
Obviously, theulasss easrseme mtc ornecsl usi ve, | eaving room for
T differencegeodaqr @plyisd al areas, l eading to necessit
habit atty psessb and el aboration of respective cl assi /i
threshbludsvfor GES;
T lack of data on pressures.

1.25Recommendati ons

T Further deveAdMBMEAOND) ot BIssi ficati ont yspyesd eimbe iftoirf it e
by the Black Sea countries as ecological relevant
index fpoystilkal di sturbance pressure.

T Ildentification of pressures derived from anthrop
region.

T Devel opment of pressure indicators.

T Devel opment of specific indicators for the i mpact

T Cal i brodt iTamBI I ndex for the Black Sea specificity
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1.3 Mari ne md&omaplhsi ns an)d porpoi ses

The cetacean fauna of the Black Séthe nBl adlksSe¢edarbar
por poAhscecolena phogoendaer 8lliactka Se aDecloprtmiomu sd od ephhp i s( po
and the Bl ack Sea Touortstiloepnso ster udndcl.aptfhilsh ptomntee uspeci es,

af fected by commer ctifcadntkuirlyl,i nagr ei ne xtploes e2l0 t o ongoi ng
whi ch may cause iitnyc raenads eb rnba rdtietly, di sturbance, habita
of food resources.
Coast al states have assumed international obligatio
contracting parties to sever al i nterin@dli omaldern )nst it
I nternational Convention for the Regulation of Whalin
in Endangered Species of Wild Fauna and Flora (CITES,
Mi gratory Species o0fI9Mi);d tAmé mB8bev &ICtMiSogn on the Cons
Wil dlife and Natur al Habitats (Bern Convention, 1979)
the Sea (UNCLOShe 19Wmi2t ed Nati ons Convention on Biolo
Conviemn on the Protection of the Black Sea Against Pc
t he Agreement on the Conservation of Cetaceans of the
Atl antic Area (ACCOBAMS, 1996) .i nlcn ualdedt uirimopne la @ | Ma rtihnre
Strategy Framewor k Dir ecctoivveer e(dMSFyD)Ananredk dlVs oo fartehe E
Directive and therefore require strict protection by
In 2002, all three Blacki SteadcaetaoOEandasngeciedéd WENE in
of Species of the Black Sea I mportance, an annex to
Conservation Protocol of the Bucharest Convention. I
adopted twveaeticomssetratus of Bl ack Sea populations of t#h
and bottlenose dol phin as OEndangereddé (EN) as well
the I UCN Red List of Threatened Ani mal s:

T Bl ack Sea har dooBinrdegnagrdpmo i( EN9

T Black Sea commo/nul delrphilrss (VU), and

T Black Sea bot tdo€Emadsaen gkealepdhdi MsEN) .
The European Marine Strategy Framework Directive (MSF
holistic -beacsoesdy sappr oacly fEar omaaamagimari ne waters. Mar i
included as a functional group for the -Bsodsygmenitan
Conservation of mobile marine megafauna such as <cet a
which themMSE® phoough regional instrument s, such as
ot her regional cooperation structures such as Agreem
Bl ack Sea, Medi terranean Sea and Conti gu®@ammiAddiamn i ¢
(BSC) .
Taken together the above instruments represent a for
Bl ack Sea cetaceans, nevertheless major gaps in knowl
Environment al Status for the three species.
In the | ast years, smal/l steps were done for synergef
estimates through dedicated surveys. That is why star
in the waters of Ukraine, eRo@®¥rlidgd ,arcdnBulnga miga w(i Bihr k d
funded projects in Romania, Bulgaria, Ukraine and Tur
I nitiative (ASI) -a%uppleNoBMSFpD oijmegltement ati on in thi
establishiadg monrig@iramg system of cetaceans (D1) and n
GESlji stance sampling by line transect method became t|I
the abundance and distribution in thetACCAQBAKNME &eas) (
Still more steps are to be done, meanwhi | e, the inf
abundamicgr,ati ons, critical habitats, ant hropogenic ar
aspects of Iife hist aorly tigno dd eptaetrhmoilnoignyg t he | i kely i m
mortality and in planning and i mplementing relevant c
the Good Environment al Status of the Black Sea cetace
| mpl ement he -wbh alei nmelctt ior al monitoring progr awmee i ncl u
aeri al surveys as a key el ement, -bdded bdyrwews,onph
identification of |l ocal stocks (first wifvealdcoumari i
monitoring asdr amdiargbyafatch is necessary for obtaini
i nformation on status of cetacean popul ati ons. Al s
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entificatriecaptumar &ppr oacageanst rauncatluyrsei sofofstranded
dividuals are necesswirdye Neopear aiteil ®ers,s, s lrargiimgn knowl
eating data resources of common use as el ements of
ghly mobol emapiecé emmammal s.
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st the Black Sea and the as
n the intergbacodabd pearsdagm
errandere Deendfntge of t he Dard
years ago reconnected to the Se of Mar mar a
The Turki-Bar ®arai $ea Sy¢aeak k al-feo amsr ahnsstiatni bounl a
bet ween the Mediterranean and the Black Sea. T
rrier, a corridor or an acclimatization zone for
north, the Kerchn&traboyuyt a4dShkiml bawnghaconnects tI

pa pian Sea shared
I OtbheoBl ack Sea
t nell es Was t h
ar
IS
h €

p
a
a
0

e main biotbped oanr avlastdedrdoy@mar eas, es pevxeisdlelryn iprartth e fn
ack Sea and the Sea of Azov. The coastssomethapsdut |
t hewsotuethn part of the Bl ack Sea (Kaliakra, Emi ne,
mostlyseableys Moestly mud in the zone between 10
h . The total area of Bl ablbutSed cTHOr &kimawet Isan ks
oduction and feeding and wintering grounds of man
uding the sturgeon family, and are therefore bio
rringtde2®w MmOdel imit the vertical distribution o
as oboteem segani sms. The structure of marine e
boring Mediterranean Sea i n tihmants pgercd weppss varrd ed iyl
er, the abundance, tot al bi omass and producti vi
editerranean Sea. (Al exandrov & Zaitsev, 1998; Z
umber of species inethhi Blaok Bhatisnatbendednt
changes in absolute numbers, the ratio remai
rranean versus 3 7(0Da is&Aeleceixeasn2ddrfio2v), he Bl ack Sea
pecies of marmdmdler oanaan Mohmlk Mg e alineg 6 avchh wsh i s
ered to be extinct from the Black Sea, and t hr e
ps ¢ & pnpcoanttui ®aursadMiskcihf or ov, 1940) , tDred pho mmaen d
ont iBcaursadNa & ¢ i or o v, 1935) andhtohcea ehnaar bpdsuprc apeonrap ¢
I, 1905). I n the beginning of 1950s, the BIl ac
hunting for dol phi nsRohnaasnilag e nBuld egrard da sainrdc eU
ion decreased 8FTutrtkeeyercd marfi t 1 &80 4 o( b n t he caj
Being at the top of the food chain, Bl ack Se
ium of systtemarbDwme te@ot his position, they ar ¢
ns and in direct competitito®@0Owi3t)h some human
orical status of ®Petpcedal poppadndti owsPYyHLNhcl ud
I
n
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ear. Various surveys have been conducted, o
d Turkish waters, but the comeand btiHa tlyi mift e
i cal coverage reosftrieds sl ttehied me xlbenwéplw.l aThios |
ion extends to the understanding of popul atio
, anthropogenic and natural threats as well a
century, the number of Black Sea harbour po
, which only ceased in 1983. Foll owing the p
hes in fishing gear may al ¢d oml ayyedhda rbalte wiin htolue
mates of abwmdarhc a agdred ,ofi thbyi s not possible to det
us of any of the BlacktSe@®0g8gtacean species (Birk
ough historical poapubaiatabhegsiti mast eBeporednoeasona
hunting had a significant adverse impact on the
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of the Black Sea ecosystem is dependent,
redator popul ations. It is difficult to f
ty, i f cetaceans di sappear as it had happen
et @pOld)soy
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The thrreeanetspeci es asebpepwlgadxzeinh iassdgeneti c di ffere
Medi terranean populations of harbour porpoi ses, comn
habitats of all thr eers pedtiafeasit aotvse redxiafpipelrieu tf aotrtbb® ur por ¢
and bottlenose dolphins are principally associated wi
shelf, whereas the common dolphin is principally assc
circumlittor adndareyash alsi taats.ec

The range of alll three species includes the entire B
with the Marmara Sea, Kerch Strait and Azov Sea. Con
Mar m&rea &drud not known amdtheeAiovrSgaently observed
Bottlenose dol phins are also associated with the Mar
Azov Sea near the Kerch Strait.

I nformation relating to critical halhistatrssiesasiomadmmbe
are known to occur in all three species, it is unclea
habitat. There is basic information available on 6ho
identificatiaon efaritmpoef their habitat may be difficul
The application of strict protection systems for the
critical habitats or of the specirlsy wieéheéwanctrigi cai
transboundary and migratory nature of Black Sea cetac
Further wildl be presented the preliminary results o
ANEMONE Joint Cruise in October 2019, on board the re
The surveyed area covered the amaelkbbt eeanh gednsraodeyaRmmhanii
97548 XKmThe observations were performed following i
platform (2 observers, on the(Fli gfi! Pamd edd Bi8MDaobetche v
l ength. A total of 54 sightings were recorded.
Additional , data on floating marine |litter and bird:
transect met hod.

Figure 1.47 - Single platform positioning used during the ANEMONE JC survey for marine mammal data

collection
Cetacean abundance oBlea$wiaew in the NW
Group of marine mammals in the Black Sea
Before ipmgestemeg result of the Joint Cruise, with which
on the state of cetaceans in the Black Sea, i's neces
t hat have at |l east basic knowl edgealift itnhge tshpee cBleasg k

ecosystem. Forward we i nt rFodguicdeB ,t hteh ec obnontotnl Ednogl spehei dno I (p
149 and the harmbiogd.bfp.orpoise (
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The

commonDdbbphhnnos(spelnpgdi,icaB a hdNiaksicf or owi, g .98 5)
Class: Mammal i a

Order : Cet acea
Suborder: Odontoceti
Family: Delphinidae
Genus: Delphinus

SpecDebphinusspelnghicaus

Figure 1.48 - Delphinus delphis ssp. ponticus Barabasch-Nikiforov, 1935 (@Mare Nostrum NGO)

The

bottl endeesdopphd npdirctait uBsasr adNa k¢ i or i, g 1.8 0)
Class: Mammal i a

Order : Cet acea
Suborder: Odontoceti
Family: Delphinidae
Genus: Tursiops

SpeciTessi ops dspupoatiusus

Figure 1.49 - Tursiops truncatus ssp. ponticus Barabasch-Nikiforov, 1940 (@Mare Nostrum NGO)

The

har bourPhpacrepai pshsofceoleinabal , BAOP®BH B (
Cl assmaMaam

Order : Cet acea

Suborder : Odontoceti

Family: Phocoeni dae

Genus: Phocoena

SpecPhoecoena pl@croeelniact a

6 3
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Figure 1.50 - Phocena phocoena ssp. relicta Abel, 1905 (@Tonay/TUDAYV)

Short summary of cetacean monitoring efforts

Within the | ast 10 years the effort of monitoring c
supported -pgveéehemennal (NGO) secésosear ahdi hnketrosthg bpesbl G a
At present there are available dat a( beé&&aooruadyd,a@rc e, de
Gl adieltahapl17@ol, deltan 2P0 16| adieltahap 16l adi&d Gmlad @01 6 ;
Krivokhtazlh2zipnl Paiewtal, 201 Panayo& Behkhov8 1B}l udetal 20,9
stran@dAngdanl 20 1Qandetal 20,1 Piaiedal 201Bgnatal,201¥zt gertk
alb201Bi;lgah20 1 &a;sanedetk 2& ),9 bycBitlcehpta 201 Rm;du & Ant on,
201#Bon&aw,J)6demographic ¥hahaygyabBagemnietcs c( studi ds ,( Font a
2007, 2010, 2012; Natoli aelt 2016:M2WVi0DebnNk2068; alfonayoeé
Chehida et al ., 2020) etec., in |l ast ten years mostly
surveyed area duriny Blhac OMEMBNE oh@I( Mcal e 2 surveys
one in summer 2013 in the NW Black Sea (Ukraine, Rom
covering territorial waters and EEZ s of Ukrai ne, Ro
survey was ipet her m®tdurdei eosf foor carrying out the common
fi shermpeascrt cetacean popul ations ifruntdlee Blyactkh eS eEaudr o

Commi s$itawen .t he first-tdadniseazttedeltiamrmean survey in the
waters of the western Black Sea, combined shipboard a
to document the distribution and abaucnkd aShecae e(Biarkkeunac e
2014) .

Bel ow are presented the results related to the absol
species/ subspeci es, i ncluBhogodrhae MHeaaodopearnrtah proaCpadmssn

dol ppehpbinus de)phand pbet Bouslluemsa oe sddlrpmicraftqus tphoent i
NW Bl ack Sédabhk2awhinch rounded to thousands reveal e
cetancseaN 22000 individual s.

Table 1.12 - Integral values estimated for the three species of cetaceans in the W Black Sea area 1
Parameters Har bou Common Bottl en

porpoijdol phinjdol phin
Ar g &3n 11979
Obser vaftfimtnolt an gtthr ank e o &) , 6003
Noofobservations 40 40 27
Est i mdetxep e cvtacl do g osipz e 1.3 1.9 1.8
Me aghir oslipz e 1.4 2.3 1.8
Est i mddteen soifgd yopmgk m 0.1 0.2 0.1
Est i mddteen soifa ryi mail sdi vi dual s/ km 0.2 0.5 0.2
Esti mditheeu mbefani matd B®ur vayed 2944 604 264
'Thextended table can be consulted in the report o0Studies for carr
i mpact on cetacean populations in the Black Seabd
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The second regional survey was performed in the fral
i mpl ementation in the Black Sea through establishing
and noise monitoring (D11) for achieving GES funded
Commi ssion within the call h DG BMNW MSFDi | Sesc omid | Cybcel

at the end of 2020.
Cetacean observation during ANEMONE Joint Cruise

The cetacean fauna of the Black Sétahd nBl adlkesS¢ahrbar
por poAhscecolena phogoendaer 8lliactka b abeclpprtmomusdodel) phi s po
and the Bl ack Sea Touortstiloepnso ster udndcl.aptfhilsh ptomntee uspeci es,
af fected by commer ctifcadntkuirlyl,i nagr ei ne xtploes e2l0 t o ongoi ng

whi ch may causoe tianlcirteyasaendd mor bi dity, disturbance, hat
of food resources.

Coast al states have assumed international obligatio
contracting parties to sever al intrerolnadgi oamlal o et ) 1
I nternational Convention for the Regulation of Whalin

in Endangered Species of W ld Fauna and Flora (CITES,
Mi gratory SpecieéCd$, WLOHAI)ANi mhes Convention on the (
Wil dlife and Natur al Habitats (Bern Convention, 1979)
the Sea (UNCLOShe 19rBi2t ed Nations Convention on Biolo
Convention on the Protection of the Black Sea Against
the Agreement on the Conservati otnhbbefdi Qeetracaenmaemsn Sfe at
Contiguous Atlantic Area (ACCOBAMS, 1996) . I'n addit |
European Marine Strategy Framewoaog&veDiedechy vannewSFIDY
European Habitats Direetisveiandpribeeetooe bgqgEUr me mb e
I n 2002, all three Black Sea cetacean species were |i
of Species of the Bl acketSeat HenpBraakc&8¢ecaaBi adinear si t
Conservation Protocol of the Bucharest Convention. I
adopted the conservation status of Black Sea popul at |
and bottlemoase dbBhmgpamgeredd (EN) as well. I n 2008, Bl
the I UCN Red List of Threatened Ani mal s:

T Bl ack Sea har &dooEinrd apnogreproe dsée s( EN) ,

1T Black Sea commo/nul delrphilrss (VU), and

T Black Sea bottdoEEmagper ddbpbhENS .
The European Marine Strategy Framework Directive (MSF
holi stic -beacsoesdy sagpnr oach f or managing European marine
included as a functional gerpoourpt i fnayr utnhdee r B sDseebsCo B g/ fotr @ 1
Conservation of mobile marine megafauna such as <cet a
which the MSFD promotes through regional i nstrument s
ot her regi oinan <toropetrantes such as Agreement on the C
Bl ack Sea, Medi terranean Sea and Contiguous Atlantic
(BSC) .
Taken together the above instruments reprevant oa DO
Bl ack Sea cetaceans, nevertheless major gaps in knowl
Environmental Status for the three species.
n the |l ast years, smal/l steps were done for esynergef
stimates through dedicated surveys. That is why star
the waters of Ukraine, eRo@®drli4dgd ,amcdnBdulngamiga wi Bihr kU
d projects in Romani &, Bwldganita,|] adkr aihmeugimd t huer
ative (ASI) -a%upp®eNoBMSFpD oijmgltement ation in thi
l'ishing a regional monitoring system of cetacean

D T O

tancegshmpline transect method became the propos
bundance and distribution in the ACCOBAMS area
more steps are to be done, me anwhainlde ,antihmeal i n
micger,at i ons, critical habitats, ant hropogenic a
k
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ity and in plannvamgt acca@ns enp\t &@tmeann i mrgogredms and
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aeri al Suar viegy a@lsement, added by rbeagsieodn a$ uravnedy sn a tpih
identification of |l ocal stocks (first of al |, mar gi
monitoring and record of strandings and tbhed artelhi absl en
i nformati on on status of cetacean popul ati ons. Al s
identificatrecaptumar @pproach and analysis of age str
i ndi viduals are necesswirdye ddaoippent, h eslheagd ,ngr &kqioowd ed g e
creating data resources of common use as el ements of
highly mobile species of marine mammal s.

1.32Mat eri al and met hod

Bet ween September 30 and Oct wher p2rfaoemed atnlveebhself r
ANEMONE project within the waters of Romani a, Bul gari
The met hodol adlei healtutlednsect surveys (LTS) met hod, (o
principles of distaepte 29dBpckhgndBhb ebksbedrjivdad mad e w
from a pl aahbiogrhmt woift © m, using both €¥eFanpdnoinpDocdolrassey
sighting, identification and distance, angle boards
recordedhe uGRSi gnavi gator Garmin eTrex 30.

The two observers acted both as observers and data r
sheets in order to reduce the gaps in observation per
observers desigmalt eWdas o alert a sighting and informat
with the hesltppatdfonsadiTlhhe observers were on effort du
designated stations ofeftfhoer tmiwhse no nt haeh Hsehwiapask t aorbrfiavt e do ni.
brakes in the station usually were for at |l east 2 hou
to rest, during the work of the other scientist in tF
Survey speed W®Hs khstow8eld Bdkm/ h)ecDavta wa$s based on th
used for the vessel survey component of the Adverse
the Black Sea project and Distance 7.0 software of B
conditions s.eaclsdwmd ecowgdra,r turbidity and a subjectiwv
at the beginning of each transect and whenever a char
of time for data collection and unfavouwvabbker bwydi amd
active also poor conditions, sea state of 5 on the BeEe
Observers searched a 110A arc from abeam to ahead. Wt
were recorded: angle to the sightingrwhien siitzewasd ndhs e
estimated swim direction, behaviour, and observer m &
digital pictures of the whole group caonudntaemd i ¥y ¢ oaal s
size were estimated. Action was performed only oon ef
Density and abundance, cluster (group) density were e
probability functions for etdi £t0arce wasmmigienyr . (3B uscokf|tawn
(Thomas et al ., 2010) . The minimum value of the Akai
alb2z001), was used to choose between models and select
function.

Encounter rataswasndmibemedf groupThdopmrl vadti ioon demesri tkr
esti mat erdurmlser of indi vkiduemafepge sffuapatial distri but
uni form or patchy) was estimated fromytli€augdaf feiyci 2887
Only encounters on transect lines were used for dens
records on the way to transecttheeateacwanepoesgnaseeidna
(heat maps).

The total su rsfuarcvee yeefd talr ea was estimated by multiplyi
furthest observation wi@thenThey maidhdwa snmhuabsukat ed
dividing the recorded individuals with the surveyed a
The species sdevegiet ydemapwed wusing Kernel DEnswhiychnt e
calculates the density of elements with a spatial dis
Silverman formula (Silverman, 1986). ©dcwi thl thekasten,
the pointds values (QGIS, 2020)
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1.33Resul t s

Duringetvéayst haefet acean survey were recorded 54 cetace

of all three species (Taxthla®}i.t i Thige tbes eBrlvaactki oShesa wer e
380.44 Km | iTrhee ttrraamsectt.s% cofv etrlead deOsi.gned study area

Table 1.13 - General characteristics o f the data collected during the ~ ANEMONE joint cruise survey

Di striibmit hoetnhepeci|Noof Nooft hebser ved|Noofobser ve
sighted observat|individual s cal ves
Del phdealushi s 17 37 1
01.10.2019 8 17

02.10.2019 3 4

03.10.20109 1 2

05.10.20109 2 5

06.10.2019 2 6 1
07.10.2019 1 3

Phocopehnoac o e n a 20 42 7
01.10.2019 6 23 5
04.10.2019 4 5

06.10.2019 10 114 2
Turstopscatus 17 35 6
01.10.2019 1 1

03.10.2019 4 12 2
05.10.2019 7 12 1
06.10.2019 5 10 3

Gr amndt al 54 114 14>

*Threumbefcal veasnc | vidieldée otrmadmbefi ndi viadhudad tsddi t iloshalu beér e aadsl 1 4
indi vifdruawths ¢ \werceal ves.

Due to different conditions and ar eaesct sancoiurdtde grroatt e
per foramedd separation based on the proximkFitgudBmed effor
were defined, following the pféadnrtwempboesedabyg the
protocol . First area, entirely in the offshore water
l ength of 137.85 Km. Will be named fTuK t$heat ars) ROt Seacu
t he sheldf whulegasri a and Turkey over 12 transect s, 6 i
l ength of 281. 19-RRmSedbmesithti s dofBBGa single transect,
Constanta harbour, ov,eorn | 6yl .04n ek ns.i glont dtaklgi, svacsasvemmon dol
The environment al conditions posed a great setback
due to sea state more than 5 on Beaufort scale.
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Figure 1.51 - Line transect survey plan in the  western Black Sea area

As stated, d

uri ng-ROh&etchiord oeatctyooneB&i ghti ng, common
recorded. Wit n
i

i the ot RT®Qr alwlo tsheec ttolrrse  ROp eanide sBGwver e
similar dens y2, @012 nfdd rv i, RI@ ahesctikd® efGRs ect or .
Bel ow are presented the results related to the absol
species/ subspeci earbourcl|l p@hpgbseieed eorha )r,e | ttdtregneo n
dol ppehpbinus de)phanegopbibeénos eludaosli phpisn t(r unc atows tphoent i
W Bl ack SeaTableafdn ROGesdabbelfa@ndBSSector.

r
h
t

s

Table 1.14 - Integral values estimated for the three species of cetaceans in RO Sector

Parameters Har bou Common Bottl en
porpoijldol phinjdol phin

Ar g &3n 3850. 25

Obser vaftfitnolt ah gtthr ank & o &) , 137.85

Noofobservations 6 11 1

Me agnr oslipz e 3.83 1.90 -

Esti mddteen soifaryi mail sdi vi ual s/ km|0. 032 |0.059 0.005

Est i mdntuembefani mag sr veayed 126 231 21

Di stance sampling analysis performed wiethian 2t0hle0)DI S

provides a cetacean abundance 95%Cl ranging between 9

for tBec.ROT
The animals sighted in the 18 sightings wi(Eihgwmr e& he a2
1.52.
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Figure 1.52 - Cetacean sightings distribution by specie recorded in the RO sector

Table 1.15 - Integral values estimated for the three species of cetaceans in BG -TR Sector
Ar g &3n 3850. 25
Obser veaftfimintlt eh gttlhr ank e o &) , 137.85
Noofobservations 14 5 16
Me agnr oslipz e 1.35 2.6 2.12
Est i mddteen soifa ryi mail sdi vi §ual s/ km|0. 050 |0. 034 0.090
Est i mdntuembefani mas sr vayed 287 196 513

Di stance sampling analysis performed wiethial0.1t0h)e DI S
provides a cetacean abundance 95%Cl ranging between 5
the-TBR&ector.

The animals sighted inhhéheaer 8RRseifcg®Bi mgse wir(Elsigmted be
1.53.
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Legend

e Common dolphin
e Harbour porpoise
¢ Bottlenose dolphin
— Transect
—» Path (Off-effort)
[ Natura2000 Site
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b na

2.000

4

Figure 1.53 - Cetacean sightings distribution by specie record  ed in the BG -TR sector

Density maps present two major c eRiagclebagn. hlont sP® t Fe c toore
the NE part aR8edtoor tjhaer tBlfcGeb&t h of them are marked wi
map bel ow.

—
44,000
B TS

— Transect
—¥ Ppath (Off-
[ Sector
4 — Bathymetry
Cetacean density
0
=
15

27.000

Figure 1.54 - Cetacean density heatmap for the ANEMONE JC. Red circles highlight the major hotspots
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1.34Concl usi ons

Due to the precarious conditions in which the survey
caution the presented results The survey was perform
Joint Cruise plan, which Wwetbenotedempbyiagptopell get
Once again, it proves that dedicated surveys are nee:

met hods wused are highly dependent of good meteor ol o¢

common expegiotsisomd eaf@er marine mammals and birds and
I nformation relating to critical habitats is incomple
are known to occur in all three speareareas congshclkaa
habitat. There is basic information available on ©6ho
identification of important parts of their habitat ma
The applicraitcitonprooft esctti on systems for the species thr
critical habitats or of the species within critica
transboundary and migratory nature of Black Sea cetac
The coll ecatteadoni nfsorumef ul for qualitative studies on
for the surveyed area, and poor for quantitative st ud
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2 Butrophication

OHuman induced eutrophication is minimised, especiall
in biodiversity, ecosystem degnddatxiygre,n Haerfmfcilenalga
watebs

21 Introducti on

k Sea has specialdrnaaitrvaagadl n f ®iax uriemeanidi aher t h
ore, it has been vulmesahhd pol & nt,h o200p0s8g)e. n iclUenstpi (|
hBl ack Sea awmsekobwhhe most productive seas, wit
mapl e xaf natur al eut r otphhgiecr mam@eEanyt s tDeamm udbleed st emut r i
u, 1981) . Further, with anthropogenic activiti
water dischargedhputdetengentregi mechmrisf iunaretr goman
changes were found into the river RB&OOppeENnYgs in
Cotci@adw8) and | ed tonoarlnehset @t inoBd aichk Beat kec osy s
nBg ,ofphyt opdawnkltomedhasxcessive and intense bl oc
ded in time and -T9 &@oureen ctyharmu’d @ rndyl di®gaSrodaid e d
speciesl?rmrfowvehritcrhun‘s nfi ni mum, Skel etonema costatu
i Liani) wiutxh etyiighest densities known ufithiel t hen
topt Bhomass was 3471707 tmigghlhehraini 9 5199 6 3 . The al gace
wi th mor e ahtwmd alnmdeed,efarsced| 3$6-09 100l , b4 12983
ededahN04, Gomoiu, 1992).

re, the Black Sea eutrophication hvwalseindiesen a r
dhhreeansgparency decreasing, organic matter dec
, 1992) and bottom became seas @n L£IBISy HY®P®Xi c
rmormighst leen part of the Black Sea intee,a highl
he early 690s, there have found decreasing nu
decreasing of phytoplankton bl ooms, i mpr oveme
macr o f aunlan f(oGotnuoniaut,ealllyQaOmwee otfo measur es, eut
continued from year to year and consi-derabl e
scale became noticeable in the second half of th
h&@ar st e2n0s0ebn),. Thus, during the 1980s and early 1¢
catastrophic colnayitngnddwnwaeryds 20 2Danubeds di
an coast was particularly affectedsbébyg rRutriopmhi
from point and diAfftuesrel 8DUT ctelse oM utproil @ wtt i loinmi t ¢
ed from nitrogen to phosphorus, which then sev,
m maintained | ow lingmaoo pdfankd otner iacpl amktal mari
0o Neorcatid uc a asnadi mgteil lalta mo u Xk Vieil o haowvsa , ( QPUAD ) . During
wing the regime shift of theéelkRUGmsodffrieschr usittontekns
possibly favourable climate, Manlemi rolpisnbg oflmedstsiyng e
e outcome was a-sfhdrftti alonrdd d @ wenizy 210D gkradg ons i der «
ernative pristine sotpaptoer tduonmisnta tce ds pbdyo njeeslaltibedsn atr
y prist&vel iskavae, (DggLE) .

l'y, the emmphlasieaesdnsapgatviaali ability and the extr
Sea coautrrmakessutheo®phi cads oam md-dgdomadide feiqrua lvlad e n
eumeephrophic state which, fbadeor $handchiumanof
mor pronounced in the <coastal zonset atceamn leialsd | yn patsiss
(hypertrophic) orropteirg) ,g oooadn diotleiinagnostu notcecraesdi oinna I tlhye wat
NW Bl ack Sea, oft en s2dals3o,n alad syk & l0Ldadz)a.r

The eutrophication reduction (EcoQ3) is PRlha&medb)ect

i mpl emented by the Black Sea Commi ssbDiome athidv ¢ hteh Mau ¢ Im
Descriptor 5. The | atter consi de(rGESh)ath atsh eb eGono da cEhni vei vr

D D O0OQ ¢p D Q®

~Q OD0nwOo TBO®

S Q"5 Q O®O0 "D oD DS
TR C YD O DdDOD TSO®3I3IO T 000 ST000d O T3S o —
OSSOV ®MWO OO “WE S5 S
WO ~~0C WO MWW

— = v —0T 3

_—
o3o®~~—>
—~ 5 ~+ -

T WS Y®Y POC LV TTPTZISESOOCLERLTTTODODARPNYY TTOCODORASTT T HH
L O W

O T OdSSBDO0OCXKITSOSO ™™D TOT(E TTOT<KIIKKXDOTOYDOO® ST

humamduced eutrophication i 6o mmnniitnyi zreedmlaatinfsen oNeeid ol langli ¢
retains al | necessary f uruantdiesn s abhe t thies taubrsbeamccee aafs
eutrophication (e.g. e xdci essssoil wee da logxaylg enl, o odnesc,| i Ineeve i n

bent hic organi snls/ oandihlocerred i ahé¢ -ma@el auedi empacts on su
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use of ecosystem goo@828€18&8mhd services (Borja,
Subsequiemt210, ED2@1G/i®Hh7 considered for Descriptor
eutrophication in maoiwWekrheadaesesssmends tor coastal and
under Directive 2000/60/EC in a way which ensures con
information and knowl edg

e gathered and approaches de
convemt( European Co mBmites g€ nosny, r € 0tlh0gt. t he second cycl e
the marine strategies of the Member States further <co
of MSFD and yields mor e consistentnt dlet etritruast, i olesc i

EU2010/ 477 was reviewed to achieve a <clearer, si mpl
comparable set of GES criteria and methodological sta
a more coherent and c ocresisaearntts amprtha@&cmefxar ianpl ement a
Commi ssi on, 2017) . Consequently, IEnJZ @D7L/78 4i8t icnatmeo diurc
primary and secondary criteria instead of diLraezclkr and
et abl19)

I'n thisbeecndest hpari an Ed&blciogattiroms ( Romania and Bul g
requirements of the EU Directives (particularly WFD a
tools to assess the Btl arcekg iSoenad heeultertotpd hsi caast s eostscaeant ai
har monaggrdoach of t h ea sesuet srsonpehni tc adartieqt toen a § ts hi Begvretl h ,

nor wenst ewerst er souanthd t 8t mc k Sea.

22 Materi al and met hods
A core set indicator was chosen for the Desdrriopthd rc@st i X
criteria grouped as foll ows:
T causes of ewnhuophieoasiohmreat sati ons of phosphat e,
oxidised forms, mammohnimm E&r &O8OPYT f
T direct effects dehl evtmpdmplicienatriadn on i n the&water ¢
Humphrey, WMNOZ6H)Il aod scintillans

T indirect effects ofwattlee adutssop lvieda toixoymgend,content
onboaGdassehtofdl999) for stations with bottom depth

(i-sni t u measurements, Secchi di skNBlandn))e.nt hic habi
Based on the data achieved in the cruiser(avernageheda
reference values and acceptable deviations of these
used the integrative tool for the eutrophication as
ASsessment Tool ).

Al | maps were madei ewr t(hODW)e asno fDtawear ¢/ ver sion 5.2.1. O
for the interactive exploration that displays data in
data at the data | ocat itdoenfsi naesd csoilzoer eodr dboya bp rdofj teacstei nntgo

equi di stant or variable resolution rectangular grids
produces the most el ementary and honest views of the
values and regions onft rpposar, sremphloidng2 prnodcucces nicer
overl apping of the col ored (Hiog &l)¢, h &ts pecd ald d-ywif ol . heatr hy
Users saboel dhowever, t hat t he gFiig@®ad afrieel acst uoafl | me td
products and that smal | scale or extremel ofsd atausr eas |
consequence of the gri deivreg ageocgedurdd ngwal(gShctBeDd/t z er
representations done within the scope of this assessn
mar ked as Fli g@k)edot s (

r
r
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Secchi [m] @ Depth [m]=first Secchi [m] @ Depth [m]=first
v s W f 7 |

Figure 2.1 8 Examples of ODV maps done by method 1 - original data ( left ) and method 2 &data products
by weighted average gridding  (right)
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2.3 Wat er column nutrients

e to theamiadhirlailt vy, the influence of the nutriti ol
nerally based on the following facts: maxi mum nutr
e winter anghently Beofomg phytheplsamnkhpedeoelElr @edhms nut ri
ncentrations afteofsepni pgnbi dbmdtwmnchchanges into
e similar with those from phytoplankton popul ations
e phytoplankt onctdleawe| opemeht edigeLaw (of the mini mu
aftthutrient with minimum concentr at Noornnsa ld inruetcrtiltyi oc
guires a stable ratio (Redfield ratioAddwittylpinmI| i1 he
at mmesed, among otdielri miud r & ccheidosgee ni torsi f h@iat uA® s a
ult, tiBe zRedfmis&lidnutrient ratio was proposed for
15BLBe2i 6ski, 198wmrnafdyndrmpasi mad i (omdaisnly due to t
uetnhcee ) phot osynthetic activity is altered. Usual
pl ankton are higher t haln9 7fihipss ei to fotuntldei rneedsawatf ert h
i cal regener atrimont,henuwatieernt masisnepsut cifrcul ati on,

® 535 O S0 C

—_——— -+ — ..

l evebnaispedwsmbrat e, silicat e, and inorgani
rizontal tdhwsattreirb uctoilounmyn a(nvde rwtiitchailn di stri bu
g between N and P in the ocean might be we
I recent years, researchers have begun t

deviations from thetmbd®@9n Welkami & Dewtn
ticular i mportance f gahhe emaeosr@tudodnofof wh
cean could vamMNy foxaai @ghoba&lgdh « ®ims aovwe me
comiid tphr oc easnsd’ & hruasst é nt erf ere with the N
rgsedrthay oheiron in the modern ocean (s
ad tendency toward N deficit in the global oc
More dramatically, it has been hywpadtnhdsgdgifzed rtoh

o 0.6 billion years ago was due to molybdenum

c arabn andptboe oOxyfgen in the atmospher

- c
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Figure 2.2 8Phosphate and Silicate concentrations - Horizontal distribution
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Figure 2.3 dPhosphate and Silicate concentrations - Horizontal distribution

Apafftotnhne hi gh vtaHea esuBf@ppho ¢ p halt)e dlexH easing gradient
from nortwhidbessiuthcate reached i(RisgpBeaks in RO and E
The inorganic forms of nitrogepvupmornifdindzad i ter m:sn,d TN (
ammoni ujf), hNeHd di ffer ehi ndvied threpidrtue rstoiidlces. Thushe for T
riveri heohhomamdivehst e r ni ss hteil g tblyi gchotned mmtbroastei idn SUBNJ A

17and -3ROi gaAeNeverthel ess, retllad illossw ¢l s ar e
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(TNOx) [uM] @ Date=first (NH4)+ [uM] @ Date=first DIN [uM] @ Date=first

Figure 2.4 ¢ Total oxidizedinorganic nitrogen, ammonium and dissolved inorganic nitrogeHorizontal distribution

I n thteh&Hhi ghest TNOx concentrations are in the Romanr
Bul gari &m g@b)es Nopne of them are exceeding the referenc
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Figure 2.5 @ Total oxidised inorganic nitrogen and ammonium (SHLD

Water coil sstmmi buti ons

The water column assessment was done f orlOtéhem s(elcOt i o
statéeRo@s 4, -26, 4BGe&, &, TBR.

The seasonal variations of the nutrients concentrat:i
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Figure 2.6 dWater column (0O -100m) temperat ure
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Figure 2.7 8Water column (0 -100m) salinity
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