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9. PEBIOMETA HA PEHEH3UPAHUTE IIYBJIMKALIUU
HA JOII. A-P BAJIEHTUHA PYCEBA TOLOPOBA

VYyacTHUK B KOHKYPC 3a 3a€MaHe Ha aKaJIeMHUYHA JITBKHOCT ,,lipodecop™ mo Obmact
Ha Bucmie oOpasoBanue: wmmdpsp 4. ,Ilpupognm Hayku, MaremaTtuka U
Nudopmaruka”; ITlpodecnonanno wnampasnenune: mudsp 4.3. ,,buonorunvecku
Haykn”; Hayuna cnenmannoct: ,,XuapooOuwomnorus”, HayyHo HampaBieHue:
,Maxpozoobenroc npu MO ,,®p. Haucen™ — BAH, rp. Bapna, o6sBen B JIB bp. 87 /
01.11.2022 .

8.B.1.1. Todorova V. R., Panayotova M.D., Bekova R.lv., Prodanov B.K. (2022). The
recovery of Flexopecten glaber (Linnaeus, 1758) in the Bulgarian Black Sea — recent
distribution, population characteristics and future perspectives for protection and commercial
utilization of a valuable species. Acta Zoologica Bulgarica, 74 (3), pp. 437-444. ISSN: 0324-
0770 (print) | 2603-3798 (online)

ABSTRACT: In 2021 an abundant adult population of Flexopecten glaber was found in the
Bulgarian Black Sea area for the first time since the 1960s. The study provides original
information on the distribution, habitat preference and population characteristics — size and
age structure, growth coefficients, mortality, condition index and meat yield — of the smooth
scallop. The remarkable recovery and expansion of F. glaber is explained with the Black Sea
recovery from eutrophication, reduced predatory pressure from declining Rapana venosa
population and changing climatic conditions. The perspectives are discussed for the
development of new type of shellfish mariculture in the Bulgarian Black Sea.

PE3IOME: IlIpe3 2021 r. Oeme oTkpuTa M300MIHA Bh3pacTHa momynanus Ha Flexopecten
glaber B Owarapckoro YUepHomopue 3a mbpBH MbT OT 60-T¢ TOAMHUW HAa MHHAIUS BEK.
[IpoyyBaHnero  mpenocTaBs  OpUTMHAIHA  MHQOpPMaLus  3a  Pa3NpOCTPAHEHHETO,
MECTOOOUTAaHMATA ¥ XapaKTePUCTUKUTE Ha TMOMyJalusaTa Ha MujaTra — pa3MepHa H
BB3pPACTOBA CTPYKTYypa, Koe(DUIIMEHTH HAa HapacTBaHE, CMBPTHOCT, MHACKC Ha OXpaHBaHE U
MeCOAalHOCT. 3a0eIeKUTETHOTO Bh3CTAHOBSIBAHE M paslIMpsABaHe Ha apeana Ha F. glaber ce
00sICHsIBa ¢ Bb3CTAHOBSABAHETO HAa YepHO Mope OT eyTpoduKaIusaTa, HaMaJCHHUs XUIIIHUYECKU
HAaTHUCK OT HaMalIsBallaTa IIOITyJIalus Ha Rapana venosa mn IMPOMCHAINIUTE CC KIMMATHYHU
ycaoBusa. OOCHXKAAT ce MEpCHEKTHUBUTE 3a pa3BUTHE Ha HOB TUI MApUKYyJITypa Ha MHUIU B
ObarapckoTo YepHomopue.

8.B.1.2. Todorova, V., Doncheva, V. Benthic habitats biodiversity status in the Bulgarian
Black Sea in 2019 - classification and spatial assessment under the Marine Strategy
Framework Directive (2021) International Multidisciplinary Scientific GeoConference
Surveying Geology and Mining Ecology Management, SGEM, 21 (3.1), pp. 535-542.

ABSTRACT: The Marine Strategy Framework Directive (MSFD) requires that biodiversity,
structure and function of the marine ecosystems are safeguarded and benthic habitats, in
particular, are not adversely affected by anthropogenic pressures. Evaluating the spatial and
temporal variation of the benthic broad habitat types’ status in a six-year management cycle is
mandatory under MSFD. The present study aims at assessing the benthic habitats status in the
Bulgarian Black Sea shelf area in 2019. Benthic macrofauna diversity and abundance from
the sediments at 97 monitoring sites were analysed to assess the habitats condition using the
normalized multivariate marine biotic index M-AMBI(n), for which thresholds are established
under the national marine monitoring programmes. This index is indicative of the cumulative
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impact from a range of anthropogenic pressures including eutrophication, pollution and
physical disturbance on the seabed from fisheries. Areas with good and not good status were
modelled from M-AMBI(n) point data using GIS tools. The resultant raster was intersected
with a map of the broad habitats types and the spatial extent/proportion of each benthic habitat
adversely affected was calculated in two assessment areas — the Northern shelf and the
Southern shelf. The status of all representative habitat types in the Northern shelf was
evaluated as “good”. In the Southern shelf two out of the four predominant habitat types —
circalittoral and offshore circalittoral muds — were evaluated as “not good”. The results from
this study are useful for fulfilling the national reporting obligations under MSFD for the
management period 2018-2023.

PE3IOME: PamkoBata aupexktuBa 3a Mopcka crparerus (PIAMC)  wusucksa
OMopa3zHOOOpa3ueTo, CTpyKTypata W (YHKIUATA HA MOPCKUTE EKOCHUCTEMH Jna Obaar
3alUTEHH W TMO-CICHUATHO OCHTOCHUTE MECTOOOWTaHWs Ja He OBbAaT HeOIarompusITHO
3acerHaTv OT aHTPOINOreHeH HaTUCK. OIeHKaTa Ha MPOCTPAHCTBEHUTE W BPEMEBH BapUalliu
Ha CBbCTOAHUCTO Ha MMHUPOKUTC THUIIOBEC 6CHTOCHI/I MCCTOOGI/ITaHI/IH B PaMKUTC Ha
IECTrOANIIEH [MKBJ Ha yOpaBieHHE € 3aabibkuTenHa cbriacHo PJIMC. Hacrosimoro
M3CIeIBaHE MMa 3a 1€ J1a OI[CHH ChCTOSHUETO Ha OCHTOCHUTE MECTOOOUTaHUS B mIendoBara
30Ha Ha Obarapckoro YepHo mope mpe3 2019 r. bsxa anammsupanu pa3zHooOpazweTro u
obmwimeTo Ha OeHTOCHaTa MakpodayHa OT celuMEHTUTE B 97 MOHUTOPHHIOBHM CTAHLIUH 3a
OLIEHKa Ha ChCTOSHUETO Ha MECTOOOUTAHUSATA C ITOMOIITA Ha HOPMAIU3UPAHUs MHOTOMEpPEH
Mopcku OuotmueH uHAekC M-AMBI(n), 3a koiTo ca ompeneneHHd NParoBH CTONHOCTH
ChIJIACHO HALIMOHAIHUTE MPOTPaMH 3a MOPCKH MOHUTOPHUHT. T0o3M MHJEKC € MOoKa3aTeNeH 3a
KYMYJIATUBHOTO BBSHGﬁCTBHG OT pcauna BHUIAOBC AHTPOIOICHCH HATHCK, BKIIFOYUTCIIHO
eyrpoduKaius, 3aMbpcsiBaHe W (PU3MUECKH CMYIIEHUS HAa MOPCKOTO JBHO OT PHOOJIOBA.
3oHUTE ¢ JOOpPO W HEMOOPO CHCTOSHHE OsfXa MOJECIUPAHU OT TOYKOBHTE NaHHU 3a M-
AMBI(n) ¢ momomra Ha ['IC uaCTpy™MenTH. [Tonydenusar pacrep Oerie mpecedeH ¢ KapTa Ha
IMAPOKUTC TUIIOBEC MCCTOOGI/ITaHI/IH U IPOCTPAHCTBCHUSAT OGXB&T/C’LOTHOHIGHI/IGTO Ha BCAKO
HEeOJIaronpusaTHO 3acerHaro OEHTOCHO MeCTOOOMTaHHWe Oellle H3YHCIEHO B JBE 30HU 3a
OIICHKA — CCBCPHUA LHCJIq) " FOXKHUA H_ICJI(I). CBCTOSIHHETO HAa BCUYKU MpEaACTAaBUTCIIHU TUIIOBC
MeCcTOOOUTaHHMs B CEBEpHHUs Iend € OIeHeHO Karo ,,100po“. B roxHus mend aBa ot
yeTupure TnpeolnagaBalld THIIA MECTOOOMTAHUS — UUPKATUTOPATIHM W O(IIOPHH
IUPKATATOPAIHA THHH — OsIXa OIEHEHHU KaTo ,,Heno0pu‘‘. Pe3ynratute oT TOBa Mpoy4YBaHe ca
TOJIE3HU 3a M3ITBbJIHCHUE Ha HAIIMOHATHUTE 3abJDKCHUS 3a JoKjanaBaHe chriiacHo PIIMC 3a
nepuoja Ha ynpasienue 2018-2023 r.

8.B.1.3. Todorova, V., Panayotova, M., Doncheva, V., Zlateva, I. Assessing the physical
disturbance on the seabed from fisheries in the Bulgarian Black Sea area with reference to
benthic habitats status (2021) International Multidisciplinary Scientific GeoConference
Surveying Geology and Mining Ecology Management, SGEM, 21 (3.1), pp. 509-516.

ABSTRACT: The Marine Strategy Framework Directive (MSFD) requires that biodiversity,
structure and function of benthic ecosystems are safeguarded against adverse effects from
various human activities. Bottom-trawl fisheries have been identified as a major cause of
seafloor abrasion and it is legally required to evaluate the pressure and its impact. The present
study provides a pilot assessment of the physical disturbance on the seabed by mobile bottom-
contacting gears and links the pressure intensity to benthic habitats status in the Bulgarian
Black Sea shelf in 2017. Vessel Monitoring System (VMS) data were analysed to reconstruct
the trawling lines from fishing gear towed on/near the bottom. The fishing pressure extent and
intensity were estimated using the swept-area ratio (SAR) calculated in grids with cell sizes
0.5x0.5 km, 1x1 km, 2x2 km and 5x5 km. Grid resolution had a significant effect on the
assessment results: the spatial extent of the physical disturbance was overestimated, while the
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intensity was underestimated as the cell size increased. Benthic habitats (macrofauna)
condition was assessed at 73 sampling locations (147 samples) using the normalized
multivariate marine biotic index M-AMBI(n). Based on “good” and “not good” status of
seabed biota, SAR was categorised in two corresponding classes of “low” and “high” pressure
intensity. ROC curve analysis on those classes derived an ecologically relevant low/high
pressure threshold at SAR > 0.2. Significant difference of macrofauna status was
demonstrated at low and high physical disturbance. Areas with absent, low and high fishing
pressure were mapped and their extent was estimated. Overall, nearly 60 % of the Bulgarian
Black Sea shelf was trawled in 2017. However, only 12 % of the sea-floor was subjected to
high physical disturbance pressure from fisheries. The fishing pressure was unevenly
distributed among the MSFD benthic broad habitat types: the most extensive disturbance
occurred in the circalittoral mud (82 %), circalittoral mixed sediments (71 %) and offshore
circalittoral mixed sediments (61 %). The respective proportion of intensive disturbance (SAR
> 0.2) was 21% for both circalittoral habitats and only 5 % for the offshore sediments. The
proportion of infralittoral sand that was physically disturbed was 31 %, while 12 % was
intensively disturbed. The latter estimates are probably underrated due to the lack of VMS
data for small boats that operate in the shallow coastal area. The pressure and impact
evaluations derived from the present study contribute to fulfilling the national reporting
obligations under MSFD. The methodological advancement, in particular the established
low/high pressure threshold, facilitates the assessment of the extent of habitats at risk to be
adversely affected by physical disturbance from fisheries. The identification of core fishing
grounds provides management options for fishing effort optimization to achieve habitat
protection at minimal cost to the fishing industry.

PE3IOME: PamkoBata gupektuBa 3a Mopcka crparerus (PJAMC) wu3ucksa
OMOpa3HOOOpaA3NeTo, CTPYKTypaTa W (PYHKIHMSITA HAa OCHTOCHUTE EKOCHCTeMH Ja ObaaT
3aIUTEHH Cpelry HEOJaronpusTHU BB3JACHCTBUA OT pPa3jUYHH YOBCIIKH JICWHOCTH.
Pu6o0i0BBT ¢ IBHEH Tpal € UACHTUDHUIMPAH KaTO OCHOBHA MPUYHMHA 3a adpa3us Ha MOPCKOTO
IIBHO HW € 3aKOHOBO HEOOXOOMMO Ja C€ OILEHWM HATUCKHT YW HETOBOTO BB3IACHCTBHUE.
Hacrosmoro mpoy4yBaHe NpeAoCTaBs NHJIOTHA OLIEHKa Ha (DU3MYECKOTO CMYILEHHE Ha
MOPCKOTO ABHO OT IMOJABUXHH JbHHHW KOHTAKTHH pI/I6OJ'IOBHI/I Yp€OAu U CBHP3Ba MHTCH3UTETA
Ha HATHCKA ChC CHCTOSIHHETO Ha OCHTOCHUTE MECTOOOUTAHHS B OBJITApCKHUS YEPHOMOPCKHU
mend npe3 2017 r. bsixa ananu3upaHu JaHHUTE OT CHUCTEMaTa 3a MOHUTOPHUHT Ha KOpaOu
(VMS), 3a ma ce pEeKOHCTpyHpaT TpPaJIHUTE MapIIPyTH OT PHUOOJIOBHU Ypeau, TErJeHU
mo/6mm30 10 apHOTO. CTENeHTa U MHTCH3UTETHT Ha PHOOJOBHHUS HATHUCK OsiXxa OIEHEHU C
IIOMOLITa Ha CHOTHOUIEHHETO Ha mpoTpanupaHarta mioml (SAR), m3uucieHo B Mpexu C
pasmepu Ha kietkute 0,5x0,5 km, 1x1 km, 2x2 km u 5x5 km. Pa3nenurennara crmocooHOCT
Ha MpekaTa UMalle 3HaYUTeJIeH eeKT BbPXY PE3yITaTUTE OT OLEHKaTa: MPOCTPAHCTBEHUST
00xBaT Ha PU3NUECKOTO CMYIIIeHHE Oerie HaAIICHEH, T0KAaTO HHTEH3UTETHT Oellie MOAICHEH C
HapacTBaHe pa3Mmepa Ha Kierkara. CBbCTOSHHETO Ha OEHTOCHUTE MECTOOOWTaHHS
(makpodayna) Oeme orieHeHO Ha 73 TyHKTa 3a B3eMaHe Ha mpoou (147 mpobu) ¢ momornra Ha
HOpMaJM3UPaHUsT MHOTOMEpEeH Mopcku OmotmdyeH wuHiaekc M-AMBI(n). Bs3 ocHoBa Ha
,,J100p0*‘ 1 ,,HeTOOPO* ChCTOSIHME Ha OMOTaTa Ha MOPCKOTO AbHO, SAR Oerre kaTeropuzupano
B JBa CHOTBETHHM KJIaca Ha ,,HUCHK' M ,,BUCOK'‘ MHTEH3UTCT Ha HaTHcKa. AHaau3bT Ha ROC
KpHBaTa 3a T€3H KJIACOBE M3BEJIC EKOJOTUYHO 3HAYMM Ipar Ha HUCHK/BUCOK HAaTUCK mpu SAR
> 0,2. JlokazaHa e 3HauMMa pas3ivKa B CbCTOSHUETO Ha MakpogayHaTa MpH HUCKO U BHCOKO
(dbu3mvecko cMylieHne. bsaxa kapTupaHu 30HU € JIMIICBAIIl, HUICHK W BUCOK PUOOJIOBEH HATHUCK
u Oemre oreHeH TexHuAT o0xBart. Karo usmo 630 60 % ot Obarapckusi 4epHOMOPCKH e
e 6m tpanen npe3 2017 r. Benpeku ToBa camo 12 % OT MOPCKOTO ABHO € OUIJI0 MOJIOKEHO
Ha cwieH (u3nyecku HATUCK OT puOonoBa. PHOOIOBHUAT HaATHCK Oelle HEpaBHOMEPHO
pasmpeneneH MeEXAy IMUPOKUTE OCHTOCHW THMoBe MecTtooOutanus Ha PJIMC: Haii-



9. Pe3stomeTa Ha peLeH3MpaHuTe nybamkaumm —cTp. 4 ot 45

MalmabHUTe CMyLIeHus ce HaOmojaBaT B IUpKaiauropanHata TuHa (82 %),
HUpKaIUTOpamHuTe cMmeceHu ceauMmeHTd (71 %) u oduiopHHUTE IUPKAIUTOPATHH CMECEHU
ceaumenTH (61 %). CboTBETHUSAT 51 HA UHTEH3UBHO cmyleHue (SAR > 0,2) e 21% 3a aBete
HUPKATUTOPATHU MecTooOuTaHuss U camo 5% 3a odumopHuTe cenuMeHTH. JlenbT Ha
MHPATUTOPATHHUS MSACHK, KOUTO € MOI0KeH pusnuecku cmyienus, € 31 %, nokaro 12 % e
MO/l MHTEH3UBHO cMmymeHue. [locienHuTe CTOMHOCTH BEpOSITHO ca MOJUEHEHW Mopaau
nurcata Ha VMS naHHM 32 MaJKM JIOJKH, KOUTO PabOTAT B IUTUTKATa KpaiOpekHa 30Ha.
OneHKrTe Ha HATHCKA U BB3AEHCTBUETO, MOJYYEHU OT HACTOSIIOTO MPOyYBaHe, JOTPUHACIT
3a HU3OBIHCHHUETO HA HAIMOHAIIHUTE 3adb/DKCHHSA 3a JokiaaBaHe cbhbriacHo PJMC.
MeTo0IOTHYHUAT HANpEeAbK, MO-CIEeNHUaTIHO YCTAHOBEHUST Mpar Ha HUCHK/BUCOK HATHUCK,
yIIECHSIBA OLIEHKAaTa Ha CTENEHTAa Ha MECTOOOWTAHWSTA, WM3JIOKEHH HAa PUCK aa Obaar
HEOIaronpusITHO 3aCETHATH OT (PU3MUECKO OE3MOKONWCTBO OT pubooBa. Mnentuduimpanero
Ha OCHOBHHUTE PUOOJIOBHHM 30HM MPEAOCTaBS YIMPABICHCKH BH3MOXKHOCTH 33 ONTHMH3HpAHE
Ha puOOJIOBHOTO yCWJIME, 3a Jla C€ MOCTUTHE 3allliTa Ha MECTOOOUTaHUATA MPU MUHUMAIIHU
pa3xoau 3a pubOJIOBHATA UHAYCTPHSL.

8.B.1.4. Todorova, V.R., Doncheva, V.G., Trifonova, E.V. First Implementation of Marine
Strategy Framework Directive for Benthic Habitats Assessment in the Bulgarian Black Sea

(2020) Ecologia Balkanica, 12 (Speciallssue3), pp. 247-256.

ABSTRACT: Benthic habitats are ecosystem elements required to be assessed under
Descriptors 1, 6 — “Biodiversity” and “Seabed integrity” of the Marine Strategy Framework
Directive. This study represents the first environmental status assessment of the Bulgarian
Black Sea benthic broad habitat types accomplished according to the criteria and
methodological standards of Commission Decision (EU) 2017/848. Adverse effects on
habitats condition from eutrophication and pollution were assessed using the ecological
indices S, H’, AMBI and M-AMBI(n), and dissolved oxygen in bottom water for which good
status thresholds were established under the MSFD monitoring programmes. These indicators
were also considered as indicative of adverse effects from physical disturbance of the seabed.
The proportion of each benthic habitat area adversely affected according to the integrated
abiotic and biotic indicators was estimated in six Marine Reporting Units of the Bulgarian
Black Sea. Three of the coastal and both of the shelf marine areas did not achieve good
environmental status as regards the broad habitat types present. The only marine area in good
environmental status was “Emine-Maslen nos” coastal zone. The results are useful for
fulfilling the reporting obligation of Bulgaria under the Marine Strategy Framework
Directive.

PE3IOME: benTtocHuTEe MeCTOOOUTAaHMSI Ca EKOCHUCTEMHH €JIEMEHTH, KOUTO TpsiOBa 1a Obaat
oueHeHu cbriacHo Jeckpunrtopu 1, 6 — ,,buopaznoobpazue u ,,L{smoct Ha MOPCKOTO ABHO
oT PamMkoBara gupekTuBa 3a MOpcKa cTparterus. ToBa mpoydyBaHe MpeAcCTaBisiBa IbpBaTa
OIICHKAa Ha CKOJIOTMYHOTO CBHCTOAHHUC HaA MMHUPOKHUTC THUIIOBC 6€HTOCHI/I MGCTOOGI/ITaHI/ISI B
UepHo mope B bbiarapus, u3BbpliiieHa CbIrilaCHO KPUTEPUUTE U METOJOJIOTUYHUTE CTAHAAPTH
Ha Pemenne (EC) 2017/848 na EBponeiickara komucus. HeGnaronpustHute eQekTd BbpXY
ChCTOSTHUETO HAa MECTOOOMTAHUATA OT eyTpoduKaIus W 3amMbpcsIBaHE OsXa OICHEHH C
nomoInra Ha exkonorunuaute uHaekcu S, H’, AMBI u M-AMBI(n) u pa3TBopeHHs] KUCIOPO B
MPUIBHHUTE BOJHM, 32 KOUTO OsfXa YCTAaHOBEHU MparoBe 3a J00pO CHCTOSIHUE CBHIVIACHO
nporpamute 3a MOHUTOpUHT Ha P/IMC. Te3u HHANKATOPH CHIIO CE CYUTAT 3a MMOKA3ATEIHH 32
HeOmaronpusaTHU ePeKTr OT PU3NIECKO CMYIIIEHHE Ha MOPCKOTO IbHO. JIembT Ha BCsAKA 30HA
Ha OEHTOCHO MECTOOOMTaHWE, 3acerHaTa HEOJArompuUATHO CIOped HHTETPUPAHUTE
a0MOTHYHU W OMOTHYHHU TTOKA3aTeNH, OCIle ONpeesieH B MIeCT MOPCKU pailoHa Ha OIleHKa B
owparapckoto Yepno mope. Tpu oT kpaitOpexHuTe W ABeTe IIeA(pOBH MOPCKM 30HHM HE ca
IIOCTHUT'HAJIN I[06p0 CKOJIOTUYHO CBCTOAHHUE I10 OTHOIICHHWEC Ha MNPUCHCTBAUNIUTE IHMHPOKHU
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TUIIOBE MECTOOOUTaHUs. EMMHCTBEHUSAT MOPCKHM paiioH ¢ JOOPO E€KOJOTMYHO CHCTOSIHHE €
KpaiibperxxHata 30Ha ,,Emune-Macnen Hoc”. Pesynrarure ca Mmoje3HM 3a U3IBIHEHHWE Ha
3aIbJDKEHUETO 3a JOKJaaBaHe Ha bbirapus cbriiacHo PamkoBaTa QupekTMBa 3a MOpPCKa
CTpaTerus.

8.B.1.5. Todorova, V., Dimitrov, L., Doncheva, V., Trifonova, E., Prodanov, B. Benthic
habitat mapping in the Bulgarian Black Sea (2015) 12th International Conference on the
Mediterranean Coastal Environment, MEDCOAST 2015, 1, pp. 251-262.

ABSTRACT: The aim of this study is to produce benthic habitats maps in the Natura 2000
SAC Ropotamo, the Bulgarian Black Sea, by integrating acoustic, geological and biological
data. The focus is on the soft-sediment physical habitats and biotopes (the environment and
the associated biological communities). Bathymetry and backscatter data were collected using
multi-beam sonar system SeaBat 7111. Digital terrain models were produced with a resolution
of 3 m and 2 m in the open sea and the coastal area respectively and isobaths at 1 m depth
interval were drawn. Data of the sonar function of the multi-beam sonar system was processed
to generate sonar mosaic of the area. Areas with similar backscatter characteristics were
defined in ArcGIS to delineate distinct acoustic facies that presumably represent different
lithological types of seabed sediments. The acoustic facies were validated by sediment
samples analysed for particle size and invertebrate macrofauna. Fourteen sediment classes
(Folk 16) were identified in the region, besides rock and boulders. Sediments distribution map
was created using map algebra algorithm (Saretta et al, 2007). The acoustic facies and
sediments distribution maps were integrated in ArcGIS to produce a lithological map. Bray-
Curtis similarity and clustering procedure were employed to discriminate macrofauna
assemblages and Similarity Percentages analysis was used to define the typical species
(PRIMER 6). The biological data were overlaid on the lithological map and biotopes were
extrapolated, integrating the lithological with biological data in ArcGIS. Depth boundaries
between adjacent biotopes were defined using ROC curve analysis on the depth data, and
delineated in ArcGIS to produce the final biotopes map. This habitat mapping survey provides
basic information on the distribution, extent, area and the associated macrofauna of the
habitats of conservation importance in SAC Ropotamo and thus supports spatial planning and
ecosystem-based management in a marine protected area.

PE3IOME: Ilenta Ha TOBa H3CIIEBAaHE € Ja C€ Ch3AaJaT KapTh Ha OEHTOCHUTE
MECTOOOMTaHUs B 3ammTeHa 30Ha ,Pomoramo“ or Harypa 2000 no Obarapckoro
YEpPHOMOPHE, Upe3 UHTETPUPAHE HA aKyCTHYHH, T€OJOKKH U OMOJIOTUYHU TaHHU. DOKYCHT €
BbPXY (U3NYECKUTE MECTOOOMTaHUS M OMOTONM C MEKM CEIUMEHTH (OKOJHa cpelna H
CBBP3aHUTE C Hesl OMOJIOTHYHH ChOOITIeCTBa). JlaHHUTE 3a OaTUMETpUst U 0OPATHO pa3celiBaHe
0s1xa chOpaHM ¢ IOMOIITa HA MHOTOJTbYeBa coHapHa cucteMa SeaBat 7111. Ludposu monenu
Ha TepeHa Osxa MPOW3BEACHH C Pa3JeNHUTENIHa CIOCOOHOCT OT 3 m M 2 m CHOTBETHO B
OTKPUTO MOpe M KpaiibpekHaTa 30Ha W Osfxa HauepTaHH HM300aTH Ha MHTEpBaI OT 1 m
nbi0ourHa. JlaHHUTE OT COHapHara (YHKIMS Ha MHOTOJBbYEBaTa COHapHA CHCTeMa Osxa
o0paboTeHH, 3a Ja ce TeHepupa COHapHa Mo3aiika Ha paifoHa. OOjactu ¢ MOZOOHU
XapaKTEPUCTUKA HAa OOpaTHO pasceiiBaHe Osixa ompeneneHu B ArcGIS, 3a ma ce odeprast
pas3iinii aKyCTHUYHU (baunecn, KOUTO BCPOATHO IMPCACTABIIAABAT PaA3JIMYHU JIMTOJIOXKKHA
THUTIOBE CEIMMEHTH Ha MOPCKOTO IHHO. AKYCTHUHHMAT (aruec Oelre BaTuaupad upe3 npoou
OT CEeIUMEHTHUTE, aHAJIM3UPAHU 32 pa3Mep Ha YacTULUTE U 3a Oe3rpbOHauyHaTa MakpodayHa.
B pernona 6sixa nnentudunupann yetupuHaaecet kiaca cenuMmeHTH (Donk 16), ocBeH ckanu
U KaMBbHHU. KapTaTa Ha Pas3slpoCTPaHCHUCTO Ha CCAUMCHTUTC € Cb3AaJiCHa C MMOMOIITa Ha
KapTeH anreopudeH anroputbM (Saretta et al, 2007). AkycTuuHHTE KapTu Ha (amuecute u
pasnpeneneHueTo Ha cenuMeHTuTe Osixa uuTerpupanu B ArcGIS, 3a nma ce cw3mane
JUTOJIOKKA KapTa. bsixa u3mons3BaHu WHAEKC Ha cX0AcTBOTO Ha Bray-Curtis u mporeaypa 3a
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rpynupaHe 3a pa3rpaHUYaBaHe Ha CHBKYITHOCTUTE OT MakpodayHa, a 3a OmpeeNsHe Ha
TUIIUYHUTE BHIOBE O€lle M3IMOA3BaH aHAIW3 Ha MPOIEHTHOTO cxozacTtBo 3a (PRIMER 6).
buonornunuTe maHHM OsiXa HACIOXKEHH BBPXY JIMTOJIOTMYHATA KapTra W OWoTomure Osixa
EKCTparoJIMpaHd, HWHTETPUPANKHA JIMTOJOXKKUTE ¢ Owonmornuynute naHHu B ArcGIS.
Jb1004UMHHUTE TPAHUII MEXAY ChceTHUTE Onoronu Osaxa aedpuHupanu ¢ nomoinra Ha ROC
KpUBaTa Ha JJaHHUTE 3a abJi0ounHaTa u oueptanu B ArcGIS, 3a na ce ch3nmane okoH4arenHara
kapta Ha Ouotomute. ToBa mpoyuyBaHe 3a KapTUpaHE HAa MECTOOOWTAHUATA MPEAOCTaBS
0a3vcHa uHGOpPMAIIHS 332 pa3NpOCTpaHEHUETO, 00XBaTa, IJIONITAa U CBbp3aHaTa MakpodayHa
Ha MECTOOOUTAHMATA C KOHCEPBAIIMOHHO 3HAUEHUE B 3alIUTCHO 30HA ,,Pomoramo” u mo To3u
HAa4YMH TMOJIOMara MpPOCTPAHCTBEHOTO IJIaHUpPaHE M EKOCHUCTEMHOTO YIPaBJICHHE B €/IHa
MOpCKa 3alluTeHa 30Ha.

8.B.1.6. Berov, D., Todorova, V., Dimitrov, L., Rinde, E., Karamfilov, V. Distribution and
abundance of phytobenthic communities: Implications for connectivity and ecosystem
functioning in a Black Sea Marine Protected Area (2018) Estuarine, Coastal and Shelf
Science, 200, pp. 234-247.

ABSTRACT: The distribution and abundance of macroalgal communities in a Marine
Protected Area (MPA) along the Bulgarian Black Sea coast were mapped and quantified, with
particular focus on the previously unstudied P. crispa lower-infralittoral communities on
Ostrea edulis biogenic reefs. Data from high resolution geophysical substrate mapping were
combined with benthic community observations from georeferenced benthic photographic
surveys and sampling. Multivariate analysis identified four distinct assemblages of lower-
infralittoral macroalgal communities at depths between 10 and 17 m, dominated by
Phyllophora crispa, Apoglossum ruscifoluim, Zanardinia typus and Gelidium spp. Maxent
software analysis showed distinct preferences of the identified communities to areas with
specific ranges of depth, inclination and curvature, with P. crispa more frequently occurring
on vertical oyster biogenic reef structures. By combining production rates from literature,
biomass measurements and the produced habitat maps, the highest proportion of primary
production and DOC release was shown for the upper infralittoral Cystoseira barbata and
Cystoseira bosphorica, followed by the production of the lower-infralittoral macroalgae. The
observed distribution of P. crispa within the studied MPA was related to the network of
Natura 2000 maritime MPAs along the Bulgarian Black Sea coast, which indicated that the
connectivity of the populations of the species within the established network is insufficient
within this cell of ecosystem functioning.

PE3IOME: bsxa kaprtorpagupaHd ¥ KOJMYECTBEHO ONPEICICHH pa3lpeesiecHHeTO |
M300MIMETO Ha CHOOIIECTBA OT MaKpOBOJOpAacid B MOpcKa 3ammuTeHa 30Ha (M33) mo
OBArapCcKOTO YEPHOMOPCKO KpalOpexue, ChC CIEHUATCH aKIEHT BbPXY HENPOyUYCHHUTE
mocera cpobmiecTa ¢ P. Crispa B 30HaTa Ha JOJIHHS HHOPATUTOPAT BbpXY OHOreHHH prudoBe
Ha Ostrea edulis. /lanau c BUCOKa pe3oioLUs OT KaprorpadupaHe Ha reo(U3UIHUTE
cyOctpatu Osixa KOMOWMHUpaHM C HaOMIOACHWS Ha OEHTOCHUTE CBHOOIIECTBA OT
reopeepupann  OeHTOCHM  (oTorpacKM  TpPOYUYBaHMS M B3eMaHe Ha  MpoOwu.
MHOroBapuaHTHHAT aHAINW3 WACHTH(UIMpPA YETUPU OTACITHH TPYNH OT ChOOIIECTBa OT
MaKpOBOJIOpAciy B JOJHATa 4yacT Ha MH(ppamuTopana Ha aAbiaOounHu mexay 10 m 17 m,
nomunupanu ot Phyllophora crispa, Apoglossum ruscifoluim, Zanardinia typus u Gelidium
spp. CodryepHusr ananmu3 Ha Maxent TOKa3a pa3IMYHM —[PEANOYUTAHUS  Ha
UIECHTU(DUIIMPAHUTE CHOOIIECTBA KBM 30HH CBhC CHEHU(PUYHU THIOOYMHHHU TUAIa30HH,
HAKJIOH U KpUBHHA, Kato P. Crispa ce cpeiia mo-4ecto BbpXy BEpTUKAIHU OUOTeHHH pUPOBH
CTPYKTYpH Ha cTpuad. Ype3 KOMOWHHUpaHE Ha paBHHINATA Ha MPOAYKTUBHOCT OT
auTeparypaTa, U3MEpBaHUATa Ha OMoMacara M Ch3AaJCHUTE KapTH HAa MECTOOOMTaHMATA,
Ha-BUCOKMSAT [V Ha MbPBUYHATA MPOJAYKLUMS U OTACISHETO HAa Pa3TBOPEHO OPraHUYHO
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BertectBo (POB) ¢ ycranoBeno 3a Cystoseira barbata u Cystoseira bosphorica B rophus
uH(ppanuTopai, mocjaeaBaHa OT MPOAYKIHUATA Ha MaKpOBOAOpACIUTE OT AOJHATA YacT Ha
uHpamuropana. HaOmomaBaHoTO pasmpocTpaHeHue Ha P. crispa B paMkutre Ha
n3cienBanara M33 Oemie OTHECEHO KBbM MperkaTa 3amuTeHu 30HM oT Hartypa 2000 mo
OBITaPCKOTO YEPHOMOPCKO KpaiOpekne, KOeTo MoKa3a, ue CBhP3aHOCTTa Ha MOMYJIAIlMUTE Ha
BHJa B YCTAaHOBEHAaTa Mpeka € HeIOCTaThYHa B paMKUTE Ha Ta3u (PyHKIHMOHAIIHA
€KOCHCTEMHA KJIETKA.

8.B.1.7. Fraschetti, S., Pipitone, C., Mazaris, A.D., Rilov, G., Badalamenti, F., Bevilacqua, S.,
Claudet, J., Caric, H., Dahl, K., D'Anna, G., Daunys, D., Frost, M., Gissi, E., Goke, C.,
Goriup, P., Guarnieri, G., Holcer, D., Lazar, B., Mackelworth, P., Manzo, S., Martin, G.,
Palialexis, A., Panayotova, M., Petza, D., Rumes, B., Todorova, V., Katsanevakis, S. Light
and shade in marine conservation across European and contiguous seas (2018) Frontiers in
Marine Science, 5 (NOV), art. no. 420.

ABSTRACT: As a response to increasing human pressures on marine ecosystems, the
legislation aimed at improving the conservation and management of marine coastal areas in
European and Contiguous Seas (ECS) underwent crucial advances. ECS, however, still
remain largely affected by increasing threats leading to biodiversity loss. Here, by using
emblematic case studies and expert knowledge, we review current conservation tools,
comparing their application in different areas to assess their effectiveness, potential for
synergies, and contradictions. Despite regional differences in their application, the existing
legislative frameworks have the potential to regulate human activities and to protect marine
biodiversity. However, four challenges remain to be addressed to fully achieve environmental
policy goals: (1) Lack of shared vision representing a limitation in transboundary
collaboration. Although all EU countries are committed to fulfil EU Directives and other
binding international legislative acts, a remarkable heterogeneity exists among countries in
the compliance with the common legislation on conservation and in their degree of
implementation. (2) Lack of systematic procedures for the selection of protected marine sites.
Regional and national approaches in designating Natura 2000 sites and nationally designated
marine protected areas (MPAs) reflect varying conservation targets and importance of
conservation issues in political agendas. (3) Lack of coherent ecological networks. Natura
2000 sites and other MPAs are still far from reaching the status of effective networks in all
considered case studies. (4) Hotspot of conflicts with private economic interests prevailing
over conservation aims. Recommendations are given to overcome the fragmented approach
still characterizing the conservation and management of coastal marine environments.
Holistic, integrated, ecosystem-based, cross-cutting approaches can avoid conflicts among
institutions so as to provide effective and timely solutions to current and future challenges
concerning the conservation and management of marine ecosystems and associated goods and
services.

PE3IOME: Karo oTroBop Ha yBeIMYaBallUsl CE€ YOBEUIKM HATUCK BBPXY MOPCKHUTE
CKOCHUCTEMH, 3aKOHOOATCICTBOTO, HACOYCHO KbM n01[06p5{BaHe Ha OIa3BaHETO U
yIIpaBJIEHUETO HAa MOPCKHUTE KparOpe)KHH 30HU B eBpoIeiickuTe U cheeannute mopera (ECM),
nperbprsi pemanany Hanpeabk. ECM obade Bce ome ocrtaBaT CHJIHO 3acerHaTd OT
HapacTBalllUTe 3alllaxd, BOJACIIM N0 3arydba Ha OwopasHooOpasue. Tyk, H3MON3BaKu
CM6HeMaTHqHI/I Ka3yCH U CKCIICPTHU NMO3HAHUSA, HUC NPCTIICIKAAMC HACTOAIIUTC HHCTPYMCHTHU
3a OIla3BaHC, CpaBHHBaﬁKH IMPUITOKECHUCTO UM B pa3jIndHU o6nacm, 3a Aa OLICHUM TsiaXHaTa
e(EeKTUBHOCT, MOTEHIMAJ 32 CHHEPTUHU U IPOTUBOpEUNs. BBIIpeku pernoHamHuTe pa3indus B
MMpUJIaraHeTo MM, ChIICCTBYBAIUTC 3aKOHOJATCIIHU paMKKW MMaT IMOTCHOUAJIa Oa peryiadpar
YOBEIIKUTE JCHHOCTH U J1a 3allluTaBaT MOPCKOTO OHopa3HooOpaszue. Bwnpeku ToBa ocraBat
Ja 6L,I[aT PEIICHN 4YCTUPU NPCAU3BUKATCICTBA, 3a Aa CC IMOCTUIHAT HAIIbJIHO LCIUTE Ha
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exosiornyHaTa noiauTuka: (1) Jlumnca Ha criopeneHa BU3Ms, NpEACTaBisABalla OrPaHUYEHUE B
TPAHCTPAHUYHOTO CHTPYAHUYECTBO. Bbopexkn ye Bcuuku nabpxkaBu oT EC ca mnoenn
aHraXUMEHT Ja M3nbJaHsABaT aupektuBute Ha EC u apyru oOBBp3Balld MEXIyHAPOIHU
3aKOHOJATETHN AaKTOBE, CHILECTBYBa 3a0eNeXHUTENHA Pa3HOPOJHOCT MEXIY IbpP’KaBUTE B
CMa3BaHETO Ha OOIIOTO 3aKOHOJATEJICTBO 3a OMAa3BaHE U B CTEIEHTAa HA TAXHOTO MpUJIaraHe.
(2) Jlumca Ha cucTemaTH3WpaHW MPOIEAYPH 3a HM300p HA 3aMUTEHH MOPCKH OOCKTH.
Pernonannure M HauMOHAJIHWTE MOAXOAM IIpu ompenensHero Ha Hartypa 2000 mecra u
HallMOHATHO OMpENEeJIeHN MOPCKH 3amuTeHn 30HU (M33) oTpas3sBar pa3audyHu ILeTd 3a
OIa3BaHE M 3HAUYEHUETO Ha BBIIPOCUTE 3a ONA3BaHE B MOJUTHUYECKUTE Iporpamu. (3) Jlumca
Ha ChIJIaCyBaHM €KOJIOrMYHU Mpexu. Mectata Ha Hatypa 2000 u npyru 3ailiMTeHN 3al[UTEHA
30HM BCE OlIe ca Jajed OT JOCTUIaHE Ha CTaTyTa Ha €()EeKTUBHU MpPEXH BBB BCHUUKH
pasraexaanu kazycu. (4) ['opema Touka Ha KOHGIUKTA ¢ YaCTHH MKOHOMHYECKH MHTEPECH,
HaQAJENsABalll HaJ LEeNIWTe 3a oma3BaHe. JlageHW ca MpenopbKd 3a NPEoJoJsiBaHe Ha
(dbparMeHTUpaHUs TOJXO0J, KOWTO BCE OlIEe XapaKTepu3upa OMa3BaHETO U YIPABIEHUETO Ha
KpaiiOpexxHaTa Mopcka cpena. XOJUCTHYHH, WHTETPHPAHH, OCHOBAaHM Ha EKOCHCTEMHUTE
MEXIYCEKTOPHHU MOJIXOAN MOTaT J1a U30erHaT KOH(DIUKTH MEXIy MHCTUTYLIUUTE, TaKa 4e J1a
OocUTypAT e(eKTUBHM U  HABPEMEHHM peIIeHHs Ha HACTOALIIMTE U  ObJeIHu
MpeIM3BUKATENICTBA, CBbP3aHHU C OIMA3BaHETO M YNPABICHHUETO Ha MOPCKHUTE €KOCHUCTEMH U
CBBP3aHUTE C TSIX CTOKU U YCIYTH.

8.B.1.8. Janssen, R., Knudsen, S., Todorova, V., Hosgor, A.G. Managing Rapana in the
Black Sea: Stakeholder workshops on both sides (2014) Ocean and Coastal Management, 87,
pp. 75-87.

ABSTRACT: Rapana venosa is a non-indigenous invasive predator on bivalves in the Black
Sea. A Rapana fishery has developed in the Black Sea since the 1980s, primarily in Turkey
and Bulgaria. The Rapana fishery provides a complex management problem with three groups
of objectives: 1. Good economic status; 2. Good environmental status and 3. Cost of
implementation. To address the various conflicting objectives of this management problem an
ecosystem approach was taken to analyze the problem. Stakeholder workshops were set up in
Varna (Bulgaria) and Samsun (Turkey) to discuss and evaluate management alternatives
based on environmental (MSFD), economic and implementation objectives. Workshops were
attended by fishers, factory owners, nature conservation NGOs, biologists and government
representatives. In these workshops multi-criteria analysis was used to communicate
information on trade-offs between objectives to generate feedback from the stakeholders. This
proved useful as a means to retrieve information from the stakeholders and to identify areas of
consensus and conflict. Although the process differed substantially between the Bulgarian and
Turkish case studies both workshops showed limited conflict between environmental status
and socio-economic status. Analysis showed that the real-trade-off was between these two
objectives and the cost of implementation both in terms of monetary expense as in terms of
resistance from stakeholders.

PE3IOME: Rapana venosa e HeMeCTeH UHBa3UBEH XUIHUK I10 JIBY4EpPYMUECTUTE MEKOTENIN
B UepHo mope. PanmanonoBsT ce pa3BuBa B UepHo mope oT 80-T€ rogMHM Ha MHHAIUS BEK,
npeauMHo B Typuuss u bbirapus. PanmaHooBBT mIpencTaBiisiBa CIIOKEH 3a YIPaBICHUE
npobnem ¢ tpu rpynu mnenu: 1. fobpo mkoHOMHUYEecKo chcTosiHHE; 2. JI0OpPO €KOJIOTHYHO
cbcTosiHUE U 3. Pa3xonu 3a u3nbiHeHUE. 3a CIpaBsHe ¢ pa3IM4yHUTE IPOTUBOPEUYMBH LIEIU HA
TO3H YIPABJICHCKH MpoOsieM Oerre MpeAnprueT eKOCUCTEMEH MOAXO0]] 32 aHAIM3 Ha BBITPOCA.
bsixa opraHmsupaHu ceMHUHapu Ha 3auHTEpEcOBaHMTE CcTpaHu BbB Bapna (bwarapus) un
Camcyn (Typmus), 3a 1a 0OCHAST W OLECHIT aITEPHATHBUTE 3a YIpaBJICHHE Bbh3 OCHOBA Ha
ekosornyHu (cbriaacio PJIMC), WKOHOMHMYECKH IIe M M IIed Ha u3nbiaHeHue. Ha
CEMUHApUTE NpPHUCHhCTBaxa pubapu, coOctBeHunm Ha ¢adbpuku, HIIO 3a oma3Bane Ha
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npupojara, OWONO3M W TPEICTaBUTEIM Ha IPABUTEICTBOTO. B Te3n cemuuapu Oerre
M3M0JI3BaH MHOTOKPUTEPHAIECH aHalIW3 3a NpeJaBaHe Ha HMH(GOpManus 3a KOMIIPOMHCHUTE
MEXIy LEJHTe, 3a J1a ce TreHepupa oOpaTHa Bpb3Ka OT 3aMHTEPECOBAHUTE CTpaHH. ToBa ce
OKa3a MOJIE3HO KaTo CPEJICTBO 3 M3BINYAaHE HA MHPOPMAIHS OT 3aMHTEPECOBAHUTE CTPAHU U
3a uACHTUHUIMpaHEe Ha 00JacTH Ha KOHCEHCYC M KOH(IUKT. BbIpeku de mporechT ce
pa3nuyaBame 3HAUYUTETHO MEXKAYy OBITapcKUTe M TYpPCKHTE Ka3yCH, M J[BaTa CEMHHapa
MoKa3axa OrpaHHueH KOHQIMKT MEXIy CbCTOSHHETO Ha OKOJHAaTa cpela M COLMAIHO-
MKOHOMUYECKHS CTAaTyC. AHAIU3BT MO0KA3a, Y€ PEATHUAT KOMIIPOMUC € MEXIY TE3H JBE LIEIH
U pPa3XoIUTE 3a WU3II'BJIHEHHE, KAaKTO 10 OTHOIICHHWE HAa MapUYHUTE Pa3xoJH, Taka M IO
OTHOIIIEHHE Ha CHIIPOTHBATA OT CTPaHA HA 3aMHTEPECOBAHNUTE CTPAHH.

8.B.1.9. Salomidi, M., Katsanevakis, S., Borja, A., Braeckman, U., Damalas, D., Galparsoro,
I., Mifsud, R., Mirto, S., Pascual, M., Pipitone, C., Rabaut, M., Todorova, V., Vassilopoulou,
V., Fernandez, T.V. Assessment of goods and services, vulnerability, and conservation status
of European seabed biotopes: A stepping stone towards ecosystem-based marine spatial
management (2012) Mediterranean Marine Science, 13 (1), pp. 49-88.

ABSTRACT: The goal of ecosystem-based marine spatial management is to maintain marine
ecosystems in a healthy, productive and resilient condition; hence, they can sustainably
provide the needed goods and services for human welfare. However, the increasing pressures
upon the marine realm threaten marine ecosystems, especially seabed biotopes, and thus a
well-planned approach of managing use of marine space is essential to achieve sustainability.
The relative value of seabed biotopes, evaluated on the basis of goods and services, is an
important starting point for the spatial management of marine areas. Herein, 56 types of
European seabed biotopes and their related goods, services, sensitivity issues, and
conservation status were compiled, the latter referring to management and protection tools
which currently apply for these biotopes at European or international level. Fishing activities,
especially by benthic trawls, and marine pollution are the main threats to European seabed
biotopes. Increased seawater turbidity, dredged sediment disposal, coastal constructions,
biological invasions, mining, extraction of raw materials, shipping-related activities, tourism,
hydrocarbon exploration, and even some practices of scientific research, also exert substantial
pressure. Although some first steps have been taken to protect the European sea beds through
international agreements and European and national legislation, a finer scale of classification
and assessment of marine biotopes is considered crucial in shaping sound priorities and
management guidelines towards the effective conservation and sustainability of European
marine resources.

PE3IOME: Ilenta Ha 6a3upaHOTO HA EKOCHUCTEMHUTE MOPCKO MPOCTPAHCTBEHO YIIPABJICHUE €
Jla ce MOANbPKAT MOPCKUTE €KOCUCTEMHU B 3/1paBO, NPOAYKTUBHO U YCTOMYHMBO CHCTOSIHUE;
CJIEIOBATETHO T€ MOTAaT YCTOWYMBO Ja MPEIOCTaBIT HEOOXOAMMHUTE CTOKHM M YCIYTd 3a
0JIarOCHCTOSIHUETO Ha Xopara. B’preKI/I TOBAa HapacCTBAIUAT HATUCK BBPXY MOPCKOTO
MIPOCTPAHCTBO 3aCTpalliaBa MOPCKUTE EKOCUCTEMHU, OCOOCHO OMOTONUTE HA MOPCKOTO ABHO, U
II0 TO3U HA4YUH I[06p€ IJIAHUPAHUAT NMOAXO[ 3a YIIPABJIICHUC HA HU3IMOJ3BAHCTO HA MOPCKOTO
IMPOCTPAHCTBO € OT CHIICCTBCHO 3HAYCHHE 3a IMOCTHUIaHC Ha yCTOfI‘IHBOCT. OTHOCHUTETHATa
CTOMHOCT Ha OHUOTOIUTE HA MOPCKOTO AbHO, OLCHCHA BH3 OCHOBA HAa CTOKHU U YCIYI'H, €
Ba)XKHA OTMHpaBHA TOYKA 32 MPOCTPAHCTBEHOTO YIpaBICHHE HAa MOpPCKUTE 30HU. Tyk ca
cbOpanu 56 BuAa €BpONEWCKM OMOTONMM HAa MOPCKOTO JBHO M CBBP3aHUTE C TIX CTOKH,
yCIIyTH, TIPoOJIeMH C YYBCTBUTEITHOCTTA M MPHUPOJIO3ANTUTEH CTATYC, KaTO TOCIETHUSAT CE
OTHACd OO0 MHCTPYMCHTHU 3a YIIPABJICHUC U 3alllTa, KOUTO ITOHACTOAIICM CC IpuJiarat 3a TC31u
OMOTONM Ha E€BPOIMEHCKO WM MEXIYHapOIHO HHUBO. PHOOIOBHUTE AEHMHOCTH, OCOOEHO C
OEHTOCHU TPAJIOBC, U 3aMBPCABAHCTO HAa MOPCTO Ca OCHOBHHUTC 3allJlaxXW 3a eBpOHeﬁCKHTe
ouoTomnu Ha MOPCKOTO ABHO. IToBumenara MBTHOCT Ha MOpCKaTa BOJa, U3XBBPJIAHCTO HaA
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CeIMMEHT OT JiparupaHe, KpallOpe:KHUTEe KOHCTPYKLIMHU, OMOJIOTWYHUTE MHBA3HH, MUHHOTO
neno, no0WBa Ha CYPOBHHH, JICHHOCTUTE, CBBP3aHU C KOpaOOIUIABAHETO, TYPHU3MBT,
HpOY‘-IBaHeTO Ha B’bFHeBOI[OpO,Z[I/I n I[OpI/I HAKOU HpaKTI/IKI/I Ha Hay‘-IHI/I n3ciacaBaHusd, CbIIO
OKa3BaT 3HAYMTEJICH HATHCK. BBIIpeKkn ue 0sXa MpeanpHeTH HIKOW IIbPBH CTHITKH 32 3alllUTa
Ha EBPOINEHUCKUTE MOPCKH IbHA Ype3 MEXKIYHAPOJHU CIIOPa3yMEHUs M EBPOIEHCKO U
HallMOHATHO 3aKOHOJATENICTBO, MO-GWUH Mamad Ha KiacudUKaus W OIeHKa Ha MOPCKHUTE
OMOTONMM Ce CuMTa 3a pelmiaBan] npu OPOPMSHETO Ha Pa3yMHH MPUOPUTETH U HACOKH 3a
yIpaBiieHUEe KbM €(EKTUBHOTO OIMa3BaHE M YCTOMYMBOCT HA CBPOINEHCKUTE MOPCKU PECYPCH.

8.B.2.1. Bancila, R.I., Skolka, M., Ivanova, P., Surugiu, V., Stefanova, K., Todorova, V.,
Zenetos, A.Alien species of the Romanian and Bulgarian Black Sea coast: state of knowledge,
uncertainties, and needs for future research (2022) Aquatic Invasions, 17 (3), pp. 353-373.

ABSTRACT: In order to assist the implementation of the European policies on Invasive
Alien Species (IAS Regulation) and mitigate the impact of alien species that threaten the
marine ecosystem services and biodiversity, accurate lists of alien species per European
Member State are required. Although inventories of marine alien species and relevant
information about them have been reported for the Black Sea marine region of Romania and
Bulgaria, a validated list of alien species for the two countries is still lacking. In this paper we
(i) propose a validated list of the marine alien species occurring in the Romanian and
Bulgarian Black Sea regions, and (ii) address errors, gaps and uncertainties associated with
listing alien species from the marine waters of the two countries. The list of alien species
includes 37 species for Romania and 26 for Bulgaria, with the highest number of alien species
belonging to the phylum Arthopoda for both countries. The majority of alien species have
been classified as successfully established in the marine waters of both countries. Thirteen
alien species were classified as invasive in Romania whilst eight alien species were classed as
invasive in Bulgaria. The historical overview indicates that the number of alien species has
steadily increased over the last 50 years both in Romania and Bulgaria. The results of our
study provide the baseline list and information for addressing marine alien species at a
national level and a starting point for selecting the invasive alien species for risk assessment
towards an effective implementation of the IAS Regulation. In conclusion, this study provides
supporting information for implementing measures to tackle the introduction of alien species
in the western region of the Black Sea. These measures are needed to build an early warning,
prevention, and control of invasive alien species in the Black Sea, a unique and fragile
ecosystem.

PE3IOME: 3a na ce noanoMOrHe MNpUIaraHeTo Ha EBPOIEHCKUTE IOJUTHUKUH OTHOCHO
nHBa3uBHUTE uyxau BuaoBe (Permament 3a MUB) um cMexk4yaBaHe Ha BB3JCHCTBHETO Ha
Yy)KJI1 BUJOBE, KOMTO 3aIUIAIIBAT YCIYTUTE HA MOPCKaTa eKOCUCTeMa U OMopa3HOoOpasHuero,
ca HEOOXOJIMMH TOYHU CIUCHIIM HA YYXKIUTE BHUIOBE 32 BCSIKA €BPOICHCKA TbprKaBa-dJICHKA.
B’preKI/I 4c Ca JOKJIaBaHW CIIMCBIU HA YYXXIU MOPCKH BUJIOBC U I/IHq)OpMaLII/ISI 3a T4X 3a
YEPHOMOPCKHUSI MOPCKH PEeTHOH Ha PymbHUS M bbiirapus, Bce ollie JIMINCBA BATUAUPAH CIIHCHK
Ha YYXXIWTE€ BHUJIOBE 3a JBETE CTPaHH. B TO3M JOKYMEHT HHUE (1) npeanaramMe BaluJIUpaH
CIIUCHK Ha YYXKIUTE MOPCKU BUOBE, CPEIIAIU C€ B PYMBHCKHUS M OBJITAPCKUS YEPHOMOPCKH
peruoH, wu (ii) agpecupame TpEHIKH, MPONYCKM UM HECUTYPHOCTH, CBBP3aHH C
HWHBCHTapH3aluiaTa Ha YyXAUTC BUAOBEC OT MOPCKHUTEC BOJAW Ha JABETC CTpaHU. CHOUCBKBT C
Yy BUJOBE BKJItOuBa 37 Buaa 3a PymbHus u 26 3a bbiarapus, kaTo Hali-MHOTO YYXIU
BHJIOBE MpUHAIeKAT KbM THI Arthopoda u 3a nBere ctpanu. [loBedeTo uyxam BUIOBE ca
KJIacU(pUIMPAHU KAaTO YCHENIHO YCTAaHOBEHW B MOPCKHUTE BOJM Ha JIBETE CTpaHu. TpuHamecer
Yy)KIU BHJIa ca Kilacu(UIIMpaHW KaTO MHBA3MBHU B PyMBHUS, TOKATO OCEM UYXAW BUIA ca
KiIacuuuupanu Kato MHBa3MBHU B bwirapus. Mcropudeckuar mperien mokasBa, 4e OposiT
Ha YYXXIUTE BUJIOBE HEMPEKBCHATO CE€ € yBeIM4YaBail mpe3 nociaeauutre 50 roguHu, KakTo B
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PymbHus, Taka u B beirapus. Pesdynrarure or Hamero Ipoy4YBaHe IPENOCTAaBAT OCHOBHUS
CHUCHK U MHPOPMAIIHS 33 UyKIUTE MOPCKH BUJIOBE HA HALlMOHAJIHO HUBO U OTIpPaBHA TOYKa
3a n300p HAa MHBA3WBHU YYXKIU BUJOBE 3a OIEHKA Ha pHUCKa 32 €(PEKTHUBHO MpHIIaraHe Ha
PernamenTa 3a UUB. B 3akimrodenue, ToBa mpoydBaHe Mpe0oCTaBs MOAKPENsa HHGopMaIus
34 MpUJIaraHeTo Ha MCPKHU 3a CIIPaBAHC C BbBCIKIAHCTO HA Yy BUAOBC B 3allaiHNA PCTUOH
Ha YepHo mope. Te3u mMepku ca HEOOXOAMMHM 3a M3TPaKJaHE Ha PAHHO MPEAYNPEKICHHE,
IIPEBEHLIMS U KOHTPOJI HA MHBA3UBHU 4YXKIU BUIOBE B UepHO MOpE, €1Ha YHUKAJIHA U KPEXKa
eKOCHCTEMA.

8.B.2.2. Bevilacqua, S., Katsanevakis, S., Micheli, F., Sala, E., Rilov, G., Sara, G., Malak,
D.A., Abdulla, A., Gerovasileiou, V., Gissi, E., Mazaris, A.D., Pipitone, C., Sini, M.,
Stelzenmdiller, V., Terlizzi, A., Todorova, V., Fraschetti, S. The Status of Coastal Benthic
Ecosystems in the Mediterranean Sea: Evidence From Ecological Indicators (2020) Frontiers
in Marine Science, 7, art. no. 475.

ABSTRACT: The Mediterranean Sea is subject to multiple human pressures increasingly
threatening its unique biodiversity. Spatially explicit information on the ecological status of
marine ecosystems is therefore key to an effective maritime spatial planning and management,
and to help the achievement of environmental targets. Here, we summarized scientific data on
the ecological status of a selection of marine ecosystems based on a set of ecological
indicators in more than 700 sites of the Mediterranean Sea. For Posidonia oceanica seagrass
beds, rocky intertidal fringe, and coastal soft bottoms, more than 70% of investigated sites
exhibited good to high ecological conditions. In contrast, about two-thirds of sites for subtidal
rocky reefs were classified to be in moderate to bad conditions, stressing the need for
prioritizing conservation initiatives on these productive and diverse environments. Very little
quantitative information was available for the southern Mediterranean Sea, thus monitoring
programs and assessments in this area are essential for a representative assessment of the
health of marine coastal ecosystems in the whole basin. This overview represents a first step
to implement a baseline that, through georeferenced data on ecological status, could help
identifying information gaps, directing future research priorities, and supporting
improvements to spatial models of expected cumulative impacts on marine ecosystems.

PE3IOME: CpenuzemMHO MOpe € 00E€KT Ha MHOXECTBO BHUJIOBE YOBEIIKH HATHUCK, KOHTO BCE
MOBEYE 3acTpallaBa YHHKaTHOTO My OnopazHooOpasue. [IpocTtpancTBeHO sicHa mHGOpMAITus
3a CKOJIOTUYHOTO CBCTOAHUEC HA MOPCKUTC CKOCUCTCMH CJICAOBATCIHO € OT KIIKOYOBO
3Ha4YeHHE 3a €(PEKTHBHOTO MOPCKO MPOCTPAHCTBEHO IUIAHUPAHE W YOpaBICHHE W 3a
moamnoMaraHe Ha IIOCTUTAHETO Ha CKOJIOTUYHUTE LCIU. TyK 0606H_II/IXM€ HayYHHU JaHHU 34
€KOJIOTUYHOTO CBHCTOSIHUE Ha H30paHM MOPCKH EKOCHCTEeMH BbB3 OCHOBa Ha HAO0Op OT
eKoJornyHu uHAuKatopu B moBeue oT 700 mecta B CpenuzeMHO Mope. 3a MOIABOAHUTE
JMBaaM ¢ MOpcKaTta TpeBa Posidonia oceanica, cKalucTHs JUTOpal M KpalOpEKHUTE MEKH
nbHa, noBede or 70% OT HM3CIEIBAHUTE MECTa ITOKa3BaT ;[06p1/1 I0 BHUCOKH E€KOJIOTHYHU
yCIoBHS. 3a pasiiika OT TOBAa, OKOJIO JBE TPETH OT MeCTara ChC CYyOJUTOPATHU CKAIUCTH
pudoBe ca kiIacu(UIMpaHUd KAaTO TaKMBAa B YMEPEHU JO JIOUIM YCJOBHSA, MOAYEPTABANKU
HCO6XOI[I/IMOCTTa OT IMMPUOPUTU3HNPAHC HA MHUITHUATUBUTE 3a OIIa3BAHC HA TE3U MMPOAYKTUBHHU U
pasHooOpa3Hu MeTooOuTaHus. Mmaiie MHOrO MajKo KOJUYeCTBEeHAa HH(OpMAIHs 3a I0KHATa
yacT Ha Cpenn3eMHO MOpe, Mopaau KOETO MPOTPaMHUTE 32 MOHUTOPUHT U OLIEHKUTE B TO3U
paﬁOH Ca OT CBUICCTBCHO 3HAYCHUC 3a MPCACTABUTCIIHA OLICHKA Ha 3APaBCTO HAa MOPCKUTC
KpallOpekHU €KOCHUCTEeMHU B 1enusi OaceiH. To3u mperyien mpeicTaBisBa IMbpBa CThIIKA 3a
orpesensHe Ha 0a3MCHO CBHCTOSHHE, KOATO 4pe3 reopedepupaHu JaHHU 32 €KOJIOTMYHOTO
ChCTOSIHUE MOXE Ja TMOMOTHE 3a HACHTHU(UIMpAHE HAa MPOIYCKUTE B HHGOPMAIIHUATA,
HacoYBaHE Ha OBJCUIUTE H3CIENOBATEICKH MPUOPUTETH M TOAKpEna 3a MOJ0O0peHus Ha
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MNPOCTPAHCTBCHUTC MOJCIW Ha OYAKBAHUTC KYMYJATHUBHU B’bBI[CfICTBHH BBpPXY MOPCKHUTC
€KOCHCTEMU.

8.B.2.3. Blenckner, T., Kannen, A., Barausse, A., Fischer, C., Heymans, J.J., Luisetti, T.,
Todorova, V., Valman, M., Mee, L. Past and future challenges in managing European seas
(2015) Ecology and Society, 20 (1), art. no. 40.

ABSTRACT: Marine environments have undergone large-scale changes in recent decades as
a result of multiple anthropogenic pressures, such as overfishing, eutrophication, habitat
fragmentation, etc., causing often nonlinear ecosystem responses. At the same time,
management institutions lack the appropriate measures to address these abrupt
transformations. We focus on existing examples from social—-ecological systems of European
seas that can be used to inform and advise future management. Examples from the Black Sea
and the Baltic Sea on long-term ecosystem changes caused by eutrophication and fisheries, as
well as changes in management institutions, illustrate nonlinear dynamics in social-ecological
systems. Furthermore, we present two major future challenges, i.e., climate change and
energy intensification, that could further increase the potential for nonlinear changes in the
near future. Practical tools to address these challenges are presented, such as ensuring
learning, flexibility, and networking in decision-making processes across sectors and scales.
A combination of risk analysis with a scenario-planning approach might help to identify the
risks of ecosystem changes early on and may frame societal changes to inform decision-
making structures to proactively prevent drastic surprises in European seas.

PE3IOME: Mopckara cpena € TpeThpIisiia MHAPOKOMAIIaOHU MPOMEHHU Tpe3 TOCISTHUTE
ACCCTUWICTHUA B PE3YJITAT HA MHOXCCTBO BHUJOBC AHTPOIIOICHCH HATUCK, KAaTO HPCKOMCPCH
puboIoB, eyrpodukaius, GparMeHTaIus Ha MECTOOOUTAHUATA U T.H., IPUYUHSABANKHA YECTO
HEJIMHEHUHU pCakMu Ha CKOCUCTCMUTC. B ChbIIOTO BPCMC YIIPABJIICHCKUTC MHCTUTYIUU HAMAT
MTOAXOAIIN MEPKHU 3a CIpaBsiHe ¢ Te3W pe3ku Tpancopmanuu. Hue ce dokycupame BBpXy
CbIICCTBYBAIIM MMPUMCPU OT COLMO-CKOJIOTMYHHU CUCTCMHU Ha eBpOHeﬁCKHTG MOpCTa, KOUTO
MOTaT Jia ce€ M3MOJ3BaT 3a HHPOpMHUpaHEe U ChBETBaHE Ha Obaemo ynpasieHue. [Ipumepu ot
UYepHo Mope u banTuiicko Mope 3a IBIATOCPOYHU NPOMEHU B €KOCUCTEMUTE, IPUYMHEHU OT
eyrpodukanus u puOOIOB, KAKTO M MPOMEHU B YMPABICHCKUTE WHCTUTYIIUH, WIIOCTPUPAT
HeJIMHeHHaTa JUHAMHUKa B COIHO-CKOJIOTUYHHUTEC CHUCTEMMH. OcBeH TOBa MMpeaACTaBsIMC IIBC
OCHOBHMH 6’BI[€H_II/I npeaAn3BUKATCIICTBA, T.C. HW3MCHCHUCTO Ha KJIHMMaTa H eHeprm“IHaTa
I/IHTCHSI/I(I)I/IKaLII/IH, KOHUTO 6I/IX3. MOTJIA JOIMMBJIHUTCIIHO J1a YBCIIMYAT IMOTCHIMAJIA 3a HEJIMHEHU
nmpoMeHu B 0iu3ko Obaenie. [IpeacraBenu ca mpakTHYECKH MHCTPYMEHTH 32 CIIPaBsHE C TE3U
NPEIU3BUKATEIICTBA, KAaTO OCUTYpsABaHE Ha OOy4YeHHE, I'bBKaBOCT M paboTa B Mpexa B
MPOIIECUTE HAa B3EMaHE HA PEIICHHS B Pa3IMYHU CEKTOpU M Mamadu. KomOuwHammsta ot
AHAJIM3 Ha PUCKA C MOAXOJ 3a IUIAHUpPAaHC Ha CHCHAPUKU MOXKCE [Oda IIOMOTHC 3a PAaHHO
UJIeHTU(DUIIMPAaHEe Ha PHUCKOBETE OT IPOMEHUM B EKOCHCTEMHTE W MOXE Ja ouepTae
OOIIIECTBEHUTE MPOMEHHU, 3a Ja WHGPOpPMHpA CTPYKTYpUTE 3a B3eMaHE Ha pEUICHHS 3a
MPOAKTUBHO MPEIOTBPATABAHE HA IPACTUYHHU U3HEHAAU B €BPOIECHCKUTE MOpETA.

8.B.2.4. Boissin, E., Neglia, V., Baksay, S., Micu, D., Bat, L., Topaloglu, B., Todorova, V.,
Panayotova, M., Kruschel, C., Milchakova, N., Voutsinas, E., Beqiraj, S., Nasto, I., Aglieri,
G., Taviani, M., Zane, L., Planes, S. Chaotic genetic structure and past demographic
expansion of the invasive gastropod Tritia neritea in its native range, the Mediterranean Sea

(2020) Scientific Reports, 10 (1), art. no. 21624.

ABSTRACT: To better predict population evolution of invasive species in introduced areas it
is critical to identify and understand the mechanisms driving genetic diversity and structure in
their native range. Here, we combined analyses of the mitochondrial COIl gene and 11
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microsatellite markers to investigate both past demographic history and contemporaneous
genetic structure in the native area of the gastropod Tritia neritea, using Bayesian skyline
plots (BSP), multivariate analyses and Bayesian clustering. The BSP framework revealed
population expansions, dated after the last glacial maximum. The haplotype network revealed
a strong geographic clustering. Multivariate analyses and Bayesian clustering highlighted the
strong genetic structure at all scales, between the Black Sea and the Adriatic Sea, but also
within basins. Within basins, a random pattern of genetic patchiness was observed, suggesting
a superimposition of processes involving natural biological effects (no larval phase and thus
limited larval dispersal) and putative anthropogenic transport of specimens. Contrary to the
introduced area, no isolation-by-distance patterns were recovered in the Mediterranean or the
Black Seas, highlighting different mechanisms at play on both native and introduced areas,
triggering unknown consequences for species’ evolutionary trajectories. These results of
Tritia neritea populations on its native range highlight a mixture of ancient and recent
processes, with the effects of paleoclimates and life history traits likely tangled with the
effects of human-mediated dispersal.

PE3IOME: 3a nma ce mpeackaxke mo-100pe €BONIONUATAa Ha TOMyJalusaTa Ha WHBAa3UBHHU
BUJOBE B PAallOHUTE HA BBBEXKIAHE, € OT pEIIABAll0 3HAYCHHE Ja CE I/I;[eHTHq)HuI/IpaT "
pazbepaT MEXaHM3MUTE, JIBIKEIM TEHETHYHOTO pa3HooOpasue U CTPYKTypa B TEXHUS POJICH
apeasi. Tyk komOuHMpaxme aHanu3u Ha mutoxoHapuannus COI ren u 11 MukpocarenuTHH
Mapkepa, 3a Ja u3cjielBaMe KaKTO MHHaJaTa jJeMorpadcka UCTOpHUs, Taka U ChBpEMEHHATa
TCHETHUYHA CTPYKTypa B pOJIHHUS apeall Ha KopeMoHoroto Tritia neritea, u3mon3Baiiku
OaitecoBu Tpaduunu cuiayetu (BSP), mynTuBapmaHTHH aHanmu3u W 0aileCOBO TpyIMUpaHE.
Pamkara Ha BSP paskpuBa pasmmupeHus Ha MonyjanusaTa, JaTUPAHU Ccleld MOCIEIHUs
JIETHUKOB MaKCUMyM. XalUIOTHUITHATa MpEka pa3KphBa CHJIHO Teorpadcko rpynupase.
MHoroBapuaHTHUTE aHAIU3M M 0aiilecOBOTO TpymHHpaHe MNoguepTraxa CHIIHATa TeHEeTHYHa
CTPYKTypa BbB BCHUKH MaIabu, Mmexay YUepHo Mope U AJpHaTHYECKO MOpPE, HO ChHIIO U B
pamkuTe Ha OaceifHure. B pamkute Ha OaceifHure ce HaOmOJaBa Ciay4aeH MOJeN Ha
réHeTU4YHa HEPAaBHOMCPHOCT, KOCTO IpCAIojiara HacjlarBaHEC Ha IIPOHECH, BKIKOYBAIIU
ecrecTBeHH Ouosnornynn edekru (6e3 mapBHa (asza M NO TO3M HAYMH OrPAHUYEHO
pasnpbCKBaHE HaA JIApPBH) M TMPEIIOJIaraéM aHTPOIOTE€HEH TPAHCIOPT Ha EK3EMIUISPH.
OOparHo Ha obOnactTa Ha BbBeXIaHe, B CpeauseMHO Mope wiu YepHO Mope He ca
YCTAaHOBCHH MOJACIIW Ha HU30JaluA 110 pa3CTOSHHC, HOqupTaBaﬁKH HAJIMYUCTO HAa pas3sjindHu
MCXaHHM3MH, ,Z[GI\/'ICTBaH_[I/I B POAHHUTC apcajii U B OG.H&CTI/ITG Ha BBBCKIAHC, MPCAN3BUKBAIIA
HCU3BCCTHU IMOCIICAUIIN 3a CBOJIOINHUOHHUTEC TPACKTOPHU Ha BHUIOBCTC. Tesn pe3yiaTaT OT
nomyJianuuTe Ha Tritia neritea B HeroBusi pojieH apeai NoAYepTaBaT CMecUIaTa OT JPEBHH U
CKOpOLIHHU MpOHECH, KAaTO e(l)eKTI/ITe OT MAJICOKIIUMATUTEC U XapPAKTCPUCTUKUTE HaA KU3HCHUA
IIUKBJI BEPOSTHO Ca MPEIUIETEHH € €PEeKTUTE OT Pa3NPbCKBAHETO, OMTOCPEICTBAHO OT YOBEKa.

8.B.2.5. Boissin, E., Micu, D., Janczyszyn-Le Goff, M., Neglia, V., Bat, L., Todorova, V.,
Panayotova, M., Kruschel, C., Macic, V., Milchakova, N., Keskin, C., Anastasopoulou, A.,
Nasto, 1., Zane, L., Planes, S. Contemporary genetic structure and postglacial demographic
history of the black scorpionfish, Scorpaena porcus, in the Mediterranean and the Black
Seas(2016) Molecular ecology, 25 (10), pp. 2195-2209.

ABSTRACT: Understanding the distribution of genetic diversity in the light of past
demographic events linked with climatic shifts will help to forecast evolutionary trajectories
of ecosystems within the current context of climate change. In this study, mitochondrial
sequences and microsatellite loci were analysed using traditional population genetic
approaches together with Bayesian dating and the more recent approximate Bayesian
computation scenario testing. The genetic structure and demographic history of a commercial
fish, the black scorpionfish, Scorpaena porcus, was investigated throughout the Mediterranean
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and Black Seas. The results suggest that the species recently underwent population
expansions, in both seas, likely concomitant with the warming period following the Last
Glacial Maximum, 20 000 years ago. A weak contemporaneous genetic differentiation was
identified between the Black Sea and the Mediterranean Sea. However, the genetic diversity
was similar for populations of the two seas, suggesting a high number of colonizers entered
the Black Sea during the interglacial period and/or the presence of a refugial population in the
Black Sea during the glacial period. Finally, within seas, an east/west genetic differentiation
in the Adriatic seems to prevail, whereas the Black Sea does not show any structured spatial
genetic pattern of its population. Overall, these results suggest that the Black Sea is not that
isolated from the Mediterranean, and both seas revealed similar evolutionary patterns related
to climate change and changes in sea level.

PE3IOME: Pa30upanero Ha pa3nmpocTpaHEHHETO Ha TEHETHUYHOTO pa3zHooOpasue B
CBCTJIMHATa Ha MHUHAJIU I[CMOI‘pa(bCKI/I C’b6I/ITI/I5I, CBBbp3aHH C KIUMATUYHUTC NPOMCHHU, HIC
IIOMOTHE Aa C€ IMPOrHo3upar CBOJJIOLMUMOHHUTE TPACKTOPHH Ha CKOCUCTEMUTC B HACTOSAIIHA
KOHTEKCT Ha M3MEHEHHeTO Ha KiuMara. B ToBa mpoyuyBaHe OsiXa aHaIM3HpaHU
MUTOXOHAPUATTHUTE IMOCICAOBATCIHOCTH MW MHUKPOCATCIIMTHUTE JIOKYCHM C IIOMOIITAa Ha
TPpaAUIUOHHU MONYJIaUOHHU TCHCTUYHH IMOAXOAMU 3aCIHO C GaﬁGCOBO AaTHUPAaHC W II0-
CKOPOIITHOTO T€CTBaHE HA MPUONMHM3UTETHUS OaileCOB M3YMCIUTENICH ClieHapuil. [ 'eHeTnuHaTa
CTPYKTypa U aeMorpadckara UCTOpHUs Ha IpOMHIILIEHaTa pubda ckopmua SCorpaena porcus,
oemre n3cneasana B CpeauzemHo u YepHo mope. Pesynrarure mokaspar, 4e BUIBT HACKOPO €
OPETHPILAT pa3sHIMpSABAHC HaA MHOMyJlauiaTa WU B ABETC MOPCTA, BCPOATHO CHIIBTCTBAILIO
MepuoJia Ha 3aTOIUIAHE Cied NOocieAHus JieMHUKOB Makcumym npeau 20 000 roguHu.
VYcranoBeHa e crnaba CbBpEMEHHAa TeHETWYHa audepeHuuanus Mexay UYepHo Mope H
CpemuzemHo mope. ['eHeTHYHOTO pazHOooOpasme obade € CXOMHO 3a MOMYJAIMUTE Ha JBETE
MOpeTa, KOETO MpeAroara, ye rojsiM Opoil KOJOHM3AaTOpH ca HaBjie3d B YepHO Mope Mo
BpeMe Ha MEXIYJCTHUKOBHS TMEPUOA W/WIM HAIUYHETO Ha oIeisuia momynanus B YepHo
MOpC 1O BPEMC Ha JICAHUKOBHA MCPUOU. n HaKpasi, B pPaMKUTC Ha MOpPCTAaTa MU3IJICKIAd, 4YC
npeobnagaBa reHeTHUYHaTa AUQEpEeHIMAIUs HW3TOK/3amag B AJpHATHYECKO MOpE, I0KaTo
UepHo Mope HeE IOKa3Ba HHUKAaKbB CTPYKTYPUPAaH IPOCTPAHCTBEH I'€HETHYEH MOJEN Ha
nonynanuara cu. Karo msio te3u pesyiaratd mpeamnosiarar, ye YepHo Mope He € TOJIKOBa
uzonmpano or Cpeau3eMHO MOpe U JBETe MopeTa pa3KpHBaT IMOJO0OHU EBOJIOLHMOHHH
MOZCIIN, CBbP3aHH C U3SMECHCHUCTO Ha KJIMMaTa U IPOMEHUTE B MOPCKOTO PaBHUILIC.

8.B.2.6. Buhl-Mortensen, L., Galparsoro, I., Vega Fernandez, T., Johnson, K., D'Anna, G.,
Badalamenti, F., Garofalo, G., Carlstrom, J., Piwowarczyk, J., Rabaut, M., Vanaverbeke, J.,
Schipper, C., van Dalfsen, J., Vassilopoulou, V., Issaris, Y., van Hoof, L., Pecceu, E.,
Hostens, K., Pace, M.L., Knittweis, L., Stelzenmdller, V., Todorova, V., Doncheva, V.
Maritime ecosystem-based management in practice: Lessons learned from the application of a
generic spatial planning framework in Europe (2017) Marine Policy, 75, pp. 174-186.

ABSTRACT: A generic framework (FW) for the monitoring and evaluation of spatially
managed areas (here defined as marine areas subject to a planning and management regime)
was developed and tested in nine marine areas of 13 European countries under the EU funded
project MESMA (Monitoring and Evaluation of Spatially Managed Areas). This paper
describes the lessons learned in the use of the FW and draws conclusions for its future use and
development. The selected case studies represented diverse spatial scales, management status
and complexity, ranging from sub-national areas to entire national coastlines, and large
offshore regions. The application of the FW consisted of seven steps: starting with (i) context
setting and (ii) gathering of relevant ecosystem information, human activities and
management goals; it continues with (iii) indicator selection and (iv) risk assessment; and the
final steps considers the (v) analysis of findings and (vi) the evaluation of management
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effectiveness, to end up with (vii) the revision and proposal of adaptation to current
management. The lessons learnt through the application of the FW in the case studies have
proved the value of the FW. However, difficulties rose due to the diversity of the nature and
the different stages of development in planning and management in the case study areas; as
well as, limited knowledge on ecosystem functioning needed for its implementation. As a
conclusion the FW allowed for a flexible and creative application and provided important gap
analyses.

PE3IOME: O6ma pamka (OP) 3a MOHUTOPHHT M OIlEHKAa HAa MPOCTPAHCTBEHO YIPaBJIsBaHU
30HU (TYK JeUHUPAHH KaTO MOPCKH 30HH, OOCKT HAa PEXHUM Ha IJIaHUPAHE U YIPaBJICHUE)
Oeme pa3paboTeHa W TeCTBaHA B JCBET MOPCKH 30HM Ha 13 eBpOmNEHCKH Ibp)KaBH 10
¢unancupanuss or EC mpoekt MESMA (MOHHUTOpPUMHT M OLEHKAa Ha MPOCTPAHCTBEHO
yIpaBIsiBaHUTE 30HHU). TO3M TOKYMEHT OMHMCBAa HAYYCHHUTE YpOIlr OT m3noi3BaHeTo Ha OP u
MIPaBU 3aKJIIOYCHHS 32 OBACHIOTO MYy M3MOJI3BaHe U pa3BuTHe. M30paHuTe Ka3ycu MpeacTaBsT
pa3IMYHU MPOCTPAHCTBEHM Mallabu, CTaTyCc Ha YIpPaBJIEHHWE U CJIOXKHOCT, BapUpalld OT
MOJTHAIIMOHATHN PaiOHM 10 IEJIM HAMOHAIHU KpalOpeXus W ToJIeMH OQIIOPHU PETHOHHU.
[Tpunaranero Ha OP ce cbeToere OT ceeM CTHIKHU: 3almoYBaiiku ¢ (1) onmMcaHue Ha oOmara
nocraHoBka M (ii) cpOMpaHe Ha moaxoAasdmia MHGOPMAIMS 3a €KOCHCTEMaTa, YOBEUIKUTE
JNEHHOCTH W IENWTE Ha YINpaBIEHUETO; MpoabDKaBa c (iil) n300p Ha WHAMKATOPH U (1V)
OIICHKAa HA PUCKA; W TMOCICIHUTE CTHIKU pasriexaar (V) aHaau3 Ha KOHCTatauuure u (Vi)
OIlCHKa Ha e(EeKTHBHOCTTA Ha YMPABICHHWETO, 3a Nla 3aBbpIiar ¢ (vil) mpepasriexkiaHe u
MpeNoKEeHNE 3a aJalnTUpPaHe KbM TEKYIIOTO YIpaBlieHUE. YPOUHTe, HAydeHH upe3
npunaranero Ha OP B ka3zycute, nmokazaxa croiHoctta Ha OP. Bbopeku ToBa Bb3HHKHaXa
TPYQHOCTHU TOPAIX PA3HOOOPA3UETO HA XAPAKTEPUCTUKHUTE U PA3IMIHUTE €TAMH HA Pa3BUTHE
Ha MJIAHUPAHETO U YIPABIEHUETO B 00JIACTUTE Ha Ka3zyca; KaKTO M OTpaHUYEHHU TMO3HAHUA 32
(YHKIIMOHMPAHETO HA €KOCHCTEMHUTE, HEOOXOIUMH 3a mpuiaraseTo my. Karo 3akimrodeHwue,
OP mo3BoiM TI'bBKABO M KPEAaTUBHO NPUJIIOKEHUWE U TNPENOCTaBH Ba)KHU aHAIU3U Ha
MIPOITYCKUTE.

8.B.2.7. Chartosia, N., Anastasiadis, D., Bazairi, H., Crocetta, F., Deidun, A., Despalatovic,
M., Di Martino, V., Dimitriou, N., Dragic¢evi¢, B., Dulci¢, J., Durucan, F., Hasbek, D.,
Ketsilis-Rinis, V., Kleitou, P., Lipej, L., Macali, A., Marchini, A., Ousselam, M., Piraino, S.,
Stancanelli, B., Theodosiou, M., Tiralongo, F., Todorova, V., Trkov, D., Yapici, S. New
mediterranean biodiversity records (July 2018) (2018) Mediterranean Marine Science, 19 (2),
pp. 398-415.

ABSTRACT: In the present article, new records are given for 15 species (4 native and 9 alien
and 2 cryptogenic), belonging to 6 Phyla (i.e. Chlorophyta, Ctenophora, Cnidaria, Mollusca,
Arthropoda, and Chordata), from 10 Mediterranean countries: Morocco: the finding of the
crab Callinectes sapidus represents the westernmost one of the species in the Mediterranean;
Italy: first records of the nudibranch Polycera hedgpethi from the harbour of La Spezia, and
first finding of the invasive ctenophore Mnemiopsis leidyi in the Fiora River; Tunisia:
Caulerpa taxifolia var. distichophylla is recorded for the first time, showing an even wider
distribution in the Mediterranean; Greece: the finding of the jellyfish Pelagia benovici
represents the first record of the species in the lonian Sea, while the finding of the smallscale
codlet Bregmaceros nectabanus in the lonian Sea is another interesting first report for the
area; Malta: the cryptogenic scleractinian coral Oculina patagonica was recorded; Slovenia:
the parasitic copepod Demoleus heptapus was recorded from a sixgill bluntnose shark,
Hexanchus griseus; Croatia: the Lessepsian cephalaspidean mollusc Haminoea
cyanomarginata is recorded for the first time from the area; Bulgaria: the Asian date mussel
Arcuatula senhousia was recorded from the Black Sea; Cyprus: the Lessepsian gastropod
Viriola sp. (cf. corrugata) was recorded for the first time from the area, while two decapod
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species were recorded also for the first time from Cyprus, i.e. the caridean shrimp Pasiphaea
sivado and the anomuran Munida curvimana; Turkey: the acari Lohmannella falcata is
recorded for the first time from Antalya and the Lessepsian fish Priacanthus sagittarius in the
Levantine coasts of Turkey (off Hatay/Arsuz) showing that this species has extended its range
in a very short time. © Mediterranean Marine Science.

PE3IOME: B nacrosimara cratusi ca AaJIicHH HOBH 3anmucH 3a 15 Buaa (4 MecTHH, 9 uyXau u
2 KpunToreHHu), npuHamiexany kbM 6 Tuma (t.e. Chlorophyta, Ctenophora, Cnidaria,
Mollusca, Arthropoda u Chordata), ot 10 cpenuzemMHoMOpcku cTpaHu: Mapoko: HaxoaKaTa
Ha paka Callinectes sapidus mpencrasnsiBa Haii-3amagHus OT BujoBeTe B Cpenn3eMHO MOpE;
Wramus: mepBu manHu 3a roiokioHoBust Polycera hedgpethi ot mpucranmmero na Jla
Cneuus ¥ THPBOTO HaMUpaHe Ha WHBa3uBHUS kKTeHOPop Mnemiopsis leidyi B peka ®wuopa;
Tynuc: Caulerpa taxifolia var. distichophylla e peructpupana 3a mbpBH BT, KOETO MOKa3Ba
olle MO-UIMPOKO pasnpocTpaHeHne B CpennzeMHO Mope; ['bpIius: HaMUpaHETO Ha Mey3a
Pelagia benovici mpencrapmsiBa TbpBOTO PErHCTPHpPAHE HA BHAA B MIOHMICKO MOpE, HOKATO
HAMHpPAHETO Ha ApeGHOMamabHus myx Bregmaceros nectabanus B Vowmiicko Mope e apyr
WHTEPECCH IBPBU JIOKJIA] 3a paiioHa; MaJyita: perucTpupaH € KpUIITOTCHHUSAT CKIIEPAKTHHOB
kopai Oculina patagonica; CnoBenusi: mapa3utHusT kornenog Demoleus heptapus e 3amucan
OT MIECTXPHUJIHA THIIOHOCA aKyja, Hexanchus griseus; XbpBaTus: JIeCECHaHCKOTO MEKOTEJIO0
Haminoea cyanomarginata e perucTpupaHo 3a bpBU BT OT paiioHa; bbarapus: azuarckara
muma Arcuatula senhousia e¢ peructpupana or Yepno mope; Kumbp: ecerncHaHckoTo
kopemoHoro Viriola sp. (Cf. corrugata) e perucrpupano 3a mbpBH BT OT paifoHa, JOKATO JBA
BUJA JICCETOKPAKH Palld ca PETUCTPHPAHH CHINO 32 IIbPBH BT OT Kumbp, T.e. ckapumata
Pasiphaea sivado u anomypara Munida curvimana; Typuus: akapsT Lohmannella falcata
pErUCTpUpaH 3a MBPBU BT OT AHTaIHMS U jecencuanckara puba Priacanthus sagittarius B
neBaHTUHCKUTE OperoBe Ha Typrus (kpait Xaraii/Apcy3), KOETO MOKa3Ba, Y€ TO3U BHJ €
pa3MIMPHII apealia CH 32 MHOTO KPaTKO BpeMe.

8.B.2.8. Gumus, M.R., Todorova, V.R., Panayotova, M.D. Recent Observations on the Size
Structure of Donax trunculus Linnaeus, 1758 and Chamelea gallina (Linnaeus, 1758) in the
Bulgarian Black Sea as Status Indicators of Commercially Exploited Shellfish under the
Marine Strategy Framework Directive (MSFD) (2020) Ecologia Balkanica, 12
(Speciallssue3d), pp. 63-71.

ABSTRACT: Healthy stock of commercially exploited fish and shellfish are determined by
MSFD as one of the marine environmental status descriptors (D3). The clams Donax
trunculus and possibly Chamelea gallina have become commercially exploited shellfish in the
Bulgarian Black Sea since 2012. Mixed catches due to habitat range partial overlap and
lumped landings statistics create uncertainty about the catch’s species composition and ratio
but personal communication with clam catchers suggests predominant harvest of D. trunculus.
Rapidly increasing landings to a maximum of 819 t in 2017 dropped to 506 t as soon as 2019.
This study examines the wild population status of Donax trunculus in front of Chernomorets
Beach (Varna) by investigating the size and weight structure, and the condition index as
observed in February 2020. The predominant size class is 22 mm (37% of the sample), as the
smallest and the largest observed specimens were 14.69 mm and 38.81 mm respectively. The
b-value of the length — weight relationship was 2.82 (p&It;0.0001), which was indicative of a
negative allometric growth. The good status thresholds of the indicators 95th percentile of the
Length (L95) and Height (H95) defined under MSFD D3 Criterion 3 were not reached with
values calculated at 28.26 mm and 18.00 mm, respectively. The average condition index was
15.5. Overall deterioration of the population status is possibly associated with harvesting
pressure. Year-round monthly surveys are planned to study the annual population dynamics
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with the objective to devise improved indicators and thresholds for better assessment of the
population status.

PE3IOME: ,31paBusr’ 3amac Ha IPOMHIUIEHO €KCIUIOATHPAaHUTE PUOM U YEepYIMUeCTH ce
onpenens or PJIMC kato enuH OoT IeCKpUNTOPUTE HAa ChCTOSSHUETO Ha Mopckarta cpena (D3).
Mumute Donax trunculus u Bepositio Chamelea gallina craBar npomunuieHo ekcruioaTupaHu
My B Obarapckoro YepHo mope oT 2012 r. HacamM. CMECEHHUAT YJIOB MOpagd YacTHYHO
MPUIIOKpHUBaHE Ha O0XBaTa HA MECTOOOUTAHMATA M CTATUCTUYECKHUTE TaHHU 3a TPYIMOBO
pa3TroBapBaHe Ch3AaBaT HECUTYPHOCT OTHOCHO BUJIOBHS ChCTaB U ChOTHOUIEHHETO Ha YJIOBa,
HO JIMYHATa KOMYHHKAIUS C JIOBIIUTE HA MHUIU MpeArnoiara npeobianaBane Ha qoousa ot D.
trunculus. Bep3o yBenuuaBamuTe ce pasroBapBaHHS 10 MakcumyMm oT 819 t mpe3 2017 r.
cnagar no 506 t ome mpe3 2019 r. ToBa mpoyuBaHe H3cieABa ChCTOSHUETO Ha IMBaTa
nomynarust Ha Donax trunculus mpen mmax Yepuomopernr (Bapna) upe3 wu3cienBane Ha
CTpYKTypaTa Ha pa3Mepa M TErJIOTO M HMHJEKCa Ha YrOCHOCT, KaKTO € HaOII0AaBaHO Mpe3
despyapu 2020 r. [IpeobnanaBamusaT pazmepeH kiac e 22 mm (37% ot npobata), KaTo Haii-
MaJIKUAT U HAW-TOJIEMUST HAOIIOAaBaHU €K3eMIULIpU ca cboTBeTHO 14,69 mm u 38,81 mm.
B-croiiHocTTa Ha Bpb3KaTa AbJDKMHA-Terno € 2,82 (p<0,0001), koero € moKaszaTelHO 3a
OoTpHUIIaTeNIeH ajJoMeTpruueH pacTtex. [IparoBere 3a 10OPO CHCTOSIHHE HA HHIUKATOPUTE 95-TH
nepceHTr1 Ha abkuHaTa (L95) u Bucounnara (H9S), onpenenenn chriacHo Kputepuid 3 Ha
PJIMC D3, He 6sxa JOCTUTHATH ChC CTOMHOCTH, H3YKUCICHH ChOTBETHO Ha 28,26 mm u 18,00
mm. CpeaHusaT uUHAEKC Ha yroeHoct € 15,5. Lls10CcTHOTO BiolIaBaHe Ha ChCTOSHUETO HA
MOMYJIAIUITa BEPOSTHO € CBBP3aHO C HATHCKa OT ynoBute. [IpeaBuaeHU ca IENOrOIUIIHA
eKEeMECEeUHH U3CIIeIBaHMsI 3a M3CJIE[IBAaHE HA TOJUIIHATA JTWHAMHUKA HA MOIYyJanusiTa ¢ Lel
pa3zpaboTBaHe Ha TOMOOpPEHH IMOKAa3aTeld W TPAaroBU CTOWHOCTH 3a MO-J00pa OIEHKa Ha
CHhCTOSTHUETO Ha MOIYyJIalusiTa.

8.B.2.9. Jahnke, M., Christensen, A., Micu, D., Milchakova, N., Sezgin, M., Todorova, V.,
Strungaru, S., Procaccini, G. Patterns and mechanisms of dispersal in a keystone seagrass
species (2016) Marine Environmental Research, 117, pp. 54-62.

ABSTRACT: Mechanisms and vectors of long-distance dispersal remain unknown for many
coastal benthic species, including plants. Indications for the possibility for long-distance
dispersal come from dispersal modelling and from genetic assessments, but have rarely been
assessed with both methods. To this end, we assessed dispersal of the seagrass Zostera noltei,
an important foundation species of the coastal zone. We investigate whether small scale seed
dispersal and long-distance propagule dispersal do play a role for meta-population dynamics,
using both genetic assessments based on eight microsatellite markers and physical modelling
of ocean currents. Such assessments enhance our understanding of the biology and population
dynamics of an important coastal foundation species. They are relevant for large scale
conservation strategies as they give insights in the maintenance of genetic diversity and
connectivity that may enhance resilience and resistance to stresses associated with seagrass
loss.

PE3IOME: Mexanu3smMuTe U BEKTOPUTE HA PA3IPOCTPAHEHUE HA ABITHU PA3CTOSHUSA OCTAaBaT
HEW3BECTHH 3a MHOTO KpahWOpekHHM OCHTOCHH BHUJOBE, BKIIOYHTEIIHO PACTEHUS.
I/IH,Z[I/IKaI_[I/II/ITe 3a BB3MOXHOCTTA 34 Ppas3lnpoOCTPAaHCHUC Ha AbJrd pa3CTOAHHUA HUABAT OT
MOJICIUPAHETO Ha PA3MPOCTPAHCHHETO W OT TEHETHYHHWTE OILICHKH, HO PAIKO ca Ouiu
OLOCHABAHU U C ABaTa METOJAa. 3a Ta3u eI HUC ONCHUXMC pa3lpOCTPAaHCHUCTO HA MOpPCKaTa
TpeBa Zostera noltei, BakeH ocHOBeH BUI Ha KpaiiOpeskHata 30Ha. Hue wu3cieasame mamu
pa3snpBbCKBAHETO HA CEMEHAa B MallbK Maliad M pasnpbCKBAHETO HA MPOMAryiad Ha JBJITH
Pa3CTOAHUA HUIpaidT POJIA 3a AMHAMHKATa Ha METa-IIOMyJlalluAaTa, KaTO HM3IOJI3BaMC KAaKTO
TCHETUYHU OLIEHKM, Oa3MpaHW Ha OCEM MHKpPOCATEIMTHH MapKepa, Taka U (PU3HUECKO
MOJICIUpaHe Ha OKEAaHCKUTE TEUeHHUs. TakWBa OIEHKH TMOJ0OpsBaT pa3OMpaHeTo HHU 3a
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OuosorusaTa U TUHAMHKATa Ha MOMYJalusITa Ha BaKEeH KpalOpexeH ocHOBomomaramy Bu. Te
ca MOJAXOJALIN 3a IHPOKOMal[abHU CTpaTervu 3a Oma3BaHe, Thil KaTo JaBaT IMpelcTaBa 3a
MOAIBPKAHETO HA TEHETHYHOTO Pa3HOOOpasue W CBBHP3aHOCTTA, KOUTO MOTAT Ja IMOBHUIIAT
I'bBKAaBOCTTA U YCTOMUMBOCTTA HA CTPEC, CBBbP3aH ChC 3arydaTa Ha MOPCKU TPEBH.

8.B.2.10. Lee, J.S., Kang, D.-J., Hineva, E., Slabakova, V., Todorova, V., Park, J., Cho, J.-H.
Estimation of net ecosystem metabolism of seagrass meadows in the coastal waters of the
East Sea and Black Sea using the noninvasive eddy covariance technique (2017) Ocean
Science Journal, 52 (2), pp. 243-256.

ABSTRACT: We measured the community-scale metabolism of seagrass meadows in
Bulgaria (Byala [BY]) and Korea (Hoopo Bay [HP]) to understand their ecosystem function
in coastal waters. A noninvasive in situ eddy covariance technique was applied to estimate net
0O, flux in the seagrass meadows. From the high-quality and high-resolution time series O,
data acquired over 24 h, the O, flux driven by turbulence was extracted at 15-min intervals.
The spectrum analysis of vertical flow velocity and O, concentration clearly showed well-
developed turbulence characteristics in the inertial subrange region. The hourly averaged net
02 fluxes per day ranged from -474 to 326 mmol O, m? d™* (-19 + 41 mmol O, m? d™) at BY
and from -74 to 482 mmol 02 O, m? d* (31 + 17 mmol O, m? d?) at HP. The net O2
production rapidly responded to photosynthetically available radiation (PAR) and showed a
good relationship between production and irradiance (P-1 curve). The hysteresis pattern of P-I
relationships during daytime also suggested increasing heterotrophic respiration in the
afternoon. With the flow velocity between 3.30 and 6.70 cm s-1, the community metabolism
during daytime and nighttime was significantly increased by 20 times and 5 times,
respectively. The local hydrodynamic characteristics may be vital to determining the
efficiency of community photosynthesis. The net ecosystem metabolism at BY was estimated
to be -17 mmol O2 m-2 d-1, which was assessed as heterotrophy. However, that at HP was 36
mmol O2 m-2 d-1, which suggested an autotrophic state.

PE3IOME: HM3Mmepuxme meraboim3ma B ChOOIECTBaTa Ha JIMBAJIUTE C MOPCKAa TpPEBa B
bearapus (bsna [BY]) u Kopess (Hoopo Bay [HP]), 3a na pa3depem TsaxHaTa €KOCHCTEMHA
dbyHKIMS B KpailOpexxHuTe Boau. berre npuiokeHa HEMHBA3WBHA in Situ TEXHHWKA HAa BUXPOBA
KOBapualusa 3a OLCHKAa Ha HCTHUA IIOTOK Ha 02 B JIMBAJUTC C MOpPCKa TpCBaA. Ot
BHCOKOKA4YeCTBEHATa W C BHCOKa pa3eiIUTENIHAa CIIOCOOHOCT BpeMeBa cepusi JaHHH 3a O,
noJry4yeHu 3a 24 daca, motokbT Oy, 33ABHKBaH OT TypOYJIEHTHOCT, C€ U3BJINYA HA UHTEPBAJIH
oT 15 wmwuHytn. CHEKTpaJqHUAT aHaIW3 Ha CKOPOCTTa Ha BEPTUKAJIHUA IOTOK U
KOHIIeHTpauusaTa Ha Oy SCHO MOKa3Ba J00pe pa3BUTH XapaKTEPUCTHKU HA TYpOyJIECHTHOCT B
WHEPIMOHHUA noaauana3oH. CpeHuTe moyacoBU HEeTHU notouu Ha O, HA JIeH Bapupar oT -
474 10 326 mmol O, m?d™ (-19 + 41 mmol O, m? d™) npu BY u ot -74 10 482 mmol O, m°
2d? (31 + 17 mmol O, m? d) npu HP. Hernoro npoussogctso Ha O, Gbp30 pearupa Ha
¢dorocunTeTyHO akTHBHATa paauanus (PAP) u nokassa 100pa Bpb3Ka MEXIy IPOIYKIHATA
u m3rpuBaneTo (P-1 kpuBa). MoaensT Ha XucTepe3uc Ha oTHomeHusATa P-1 mpe3 aeHs cpio
npejrosiara yBeJanuaBaHe Ha XeTepoTpodHoTo aumane ciepoden. Ilpu ckopocT Ha moToka
mexay 3,30 u 6,70 cm s'l, METaboIM3MBT Ha CHOOIIECTBOTO Mpe3 ACHS W Ipe3 HOIITa €
SHAYUTCIHO YBCIUYCH CBHOTBCTHO 20 mptH U 5 npTH. MecTHUTE XUAPOAUHAMUYHHA
XapaKTEPUCTUKA MOraT na ObJaT >KU3HCHOBAKHHM 3a OmpeleisHe Ha edEeKTHBHOCTTA Ha
¢dorocunTe3aTa B choOmecTBOoTO0. HeTHUAT MeTaboian3bpM Ha ekocuctemara npu BY Oeme
otiereH Ha -17 mmol O, m™ d™, koero Gewre oreHeHo KaTo xereporpodusi. Jlokato mpu HP e
36 mmol O, m™ d™, kxoero mpexmonara aBTOTPO(YHO CHCTOSHHE.

8.B.2.11. Paiu A., Mirea M. C., Gheorghe A.-M., Ionascu A. S., Paiu M., Timofte C.,
Panayotova M., Bekova R., Todorova V., Stefanova K., Gumus M., Mihova S., Oztirk A.
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A., Gileng Z, Yuriy D., Vishnyakova K. (2020). Marine litter monitoring on the Black Sea
beaches in 2019: The ANEMONE Project experience. In: Aytan, U., Pogojeva, M.,
Simeonova, A. (Eds.,) 2020. Marine Litter in the Black Sea. Turkish Marine Research
Foundation (TUDAV) Publication No: 56, Istanbul, Turkey, 2020, ISBN:978-975-8825-48-

ABSTRACT: Plastic debris is a complex cultural and multi-sectoral problem that imposes
tremendous ecological, economic, and social costs around the world. One of the substantial
barriers to addressing plastic pollution is the absence of adequate scientific research,
assessment, and monitoring. There is a gap in information needed to evaluate impacts of
marine litter on coastal and marine species, habitats, economic health, human health and
safety, and social values. The Black Sea does not represent an exception and the assessments
made in 2019, within “Assessing the vulnerability of the Black Sea marine ecosystem to
human pressures” (ANEMONE) project represent step forward in filling this knowledge gap.
28 surveys were performed in Romania, Turkey, Bulgaria and Ukraine in spring (April) and
autumn (October — November) of 2019 and artificial polymer material accounted for 78% of
all the litter collected.

PE3IOME: I[InacTmMacoBUTE OTIAIBIM Ca CIOXEH KYJITYPEH W MHOTOCEKTOPEH IpoOleMm,
KOWTO Hajlara OI'pOMHH CKOJIOTUYHU, UKOHOMHUYCCKU W COLHAJIHU pa3xodu IO ICIHSA CBAT.
E,I[Ha OT CBIIECTBCHUTC NPCUKHU IMPEA CIIPAaBAHETO CHC 3aMBbpPCABAHCTO C IIaCTMaca € JJdIrcara
Ha QaACKBATHU HAYYHH HU3CJICIABAHUSA, OLUCHKA W MOHHUTOPHUHI. C’bH.[GCTBYBa IIpasHUHa B
nHpopManuaTa, HeoOXoAMMa 3a OIeHKA Ha BB3JCHCTBUETO HAa MOPCKHUTE OTIAIBIA BHPXY
KpailOpe:KHUTE U MOPCKUTE BUAOBE, MECTOOOUTAHUATA, MKOHOMHUYECKOTO 3/IpaBe, YOBEIIKOTO
31paBe U 0€30MacHOCT W COIMAIHUTE IIEHHOCTH. UepHO MOope HE MpeCTaBisiBa U3KIIOUEHNE
U olleHKuTe, HanpaBeHu npe3 2019 r., B paMkute Ha npoekTa ,,OleHKa Ha yI3BUMOCTTa Ha
YEepHOMOpPCKaTa MOpCKa ekocucTemMa KbM 4doBemku HaTuck (ANEMONE) npeacrasnsBar
CTBIIKA HAIpEe] B 3aIIbJIBAHETO Ha Ta3W Mpa3HHUHA B 3HaHuATA. [IpoBenenu ca 28 npoyuBaHus
B PymbHus, Typrus, bearapus u YkpaitHa npe3 mposerrta (anmpui) U eceHTa (OKTOMBPH —
HoeMmBpH) Ha 2019 r. ¥ U3KYCTBEHUTE NMOJIMMEPHU MaTEpUAIH NPEACTABIABAT /8% OT BCUUKU
ChOpaHU OTHAIBIIN.

8.B.2.12. Panayotova, M.D., Bekova, R.I., Stefanova, K.B., Todorova, V.R., Gumus, M.R.,
Slabakova, V.H., Prodanov, B.K., Mihova, S.H. Seasonal Composition and Density of Marine
Litter on Asparuhovo Beach, Varna, Bulgaria (2020) Ecologia Balkanica, 12 (Speciallssue3),
pp. 85-94.

ABSTRACT: Marine litter is a growing environmental problem affecting oceans and seas
worldwide. Waste created by humans on land or at sea has been discharged into coastal or
marine environments. Marine Strategy Framework Directive establishes the basis of
integrated marine assessment taking into account the human pressures and their
environmental impacts, including marine litter under Descriptor 10. In this study the
composition and density of coastline debris were analysed as indicators of marine litter. Two
monitoring campaigns for collection and identification of marine litter took place at
Asparuhovo Beach (Varna) in 2019, covering the surveyed area of 8814 m?. In the spring
campaign, 3608 items of artificial polymer materials, rubber, textile, paper, processed wood,
metal and glass with a total weight of 19.591 kg were collected. Litter density was estimated
at 0.41 items.m™ in abundance and at 0.002 kg.m™ in mass. In the autumn survey, the number
of collected items decreased to 1461 items and the weight — to 4.189 kg. Compared to spring,
the results for beach litter density manifested 2.4 fold decrease in abundance (0.17 items.m-2)
and 4 fold decrease in mass (0.0005 kg.m™). In both surveys, the artificial polymer materials
prevailed in abundance — 87% and 86% respectively. Cigarette buts, plastic/polystyrene
pieces, industrial packaging, plastic cups and rings were predominant in marine litter
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composition. The Clean Coast Index classified the Asparuhovo Beach as “Moderate” beach in
spring and as “Clean” in the autumn season.

PE3IOME: MopckuTe OTIaabIy ca HapacTBaIll €KOJOTHYEH MPOo0JIeM, 3acsArall] OKeaHUTe
MopeTaTa 1o ueius cBAT. OTnaabuuTe, Ch3laJeHN OT XOpaTa Ha cyllaTa Wil B MOPETO, ca
OWIM M3XBBPJCHU B KpalOpeXHU WIM MOPCKU cpenu. PamkoBara JupeKTHBa 3a MOpPCKa
CTpaTerusi yCTaHOBSIBA OCHOBAaTa 3a HMHTErpUpaHa MOPCKa OIEHKa, KAaTo B3eMa MpPEelBUJ
YOBEIIKUTE BUJOBE HATHCK U TIXHOTO BbB3JEHCTBHE BHPXY OKOJIHATA CPeNa, BKIIOUUTEIIHO
MopckuTe oTtmaabim cbkrimacHo Jleckpunrop 10. B ToBa mpoyuBane Osxa aHaIM3UpaHU
ChCTaBBT M IUTBTHOCTTA Ha OTMAIBIIMTE OT OperoBara MBHIA KaTO MHIUKATOPU 32 MOPCKHU
ormaabiii. Ha maxx Acmapyxoso (Bapna) mpe3 2019 1. ce mpoBenoxa 1Be MOHUTOPHHTOBH
KaMITaHUU 33 ChOUpaHe M UACHTH(UKAIUS HA MOPCKU OTIAIbIM, OOXBAIAIIHN U3CIEABAHATA
wowr ot 8814 M. [Ipe3 nposneTHaTa kammnaHusi ca cbOpanu 3608 apTukyna OT U3KYCTBEHHU
MOJIMMEPHH MaTepUaIU, KayIyK, TEKCTUJ, XapThsi, 00padoTeHa AbPBECHHA, METAJ U CTHKIIO C
o6mro terso 19,591 kr. IlmeTHOCTTA Ha TTocTens Oemie oneHena Ha 0,41 6p.m'2 10 YHCJIIEHOCT
u mHa 0,002 kgm? mo rtermo. IIpu €CEeHHOTO NpOydBaHE OPOST HA CHOPAHHTE CIMHHIMA
HamaisiBa 10 1461 eqununm, a ternoto — 10 4,189 kr. B cpaBHeHue ¢ mpoJieTTa, pe3yiaTaTuTe
3a rbCTOTATa Ha IUIAXKHHUTE OTHAABIHN MOKa3Bar 2,4 mbTH Hamaienue Ha uuciaeHocrra (0,17
enm?) u 4 nbTu Hamanenue Ha Ternoro (0,0005 kg.m?). U B mBere mpoydBaHMs
M3KYCTBEHUTE TMOJIMMEPHU MaTepHaii mpeodiagaBar Mo YUCICHOCT — CbOTBETHO 87% u 86%.
B cwpcraBa Ha MopckuTe oOTHagbUM IpeoOiagaBaT ¢acoBe OT IUTapH, Mapyera
MJ1aCTMACa/TIOJIUCTUPEH, TPOMUIIUICHN OTIAKOBKH, TUIACTMACOBH Yalllk U IPBbCTeHU. MHACKCHT
3a YHUCTO KpanOpexkue kimacuduimpa Iuiakx AcCMapyxoBO KaTo ,,YMepeH™ mpe3 MpoJieTTa u
Karo ,,YucT* npe3 eCeHHMsI CE30H.

8.B.2.13. Panayotova, M.D., Todorova, V.R. Using opportunistic sightings to assess the
distribution of small cetaceans in bulgarian waters of the black sea in 2012(2015) Acta
Zoologica Bulgarica, 67 (3), pp. 421-427.

ABSTRACT: Opportunistic sightings from various surveys wereas used as an alternative to
produce an overall recent estimationpicture of the cetacean occurrence and distribution owing
to the lack of specialised large scale survey on the cetacean populations in the Bulgarian
Black Sea. Cetacean sightings data were gathered during seven research cruises in the
Bulgarian waters of the Black Sea in 2012. Over 2,251 nautical miles and 50 days of survey
effort, 437 animals were recorded in 106 sightings. All the three species occurring in the sea
were observed: The bottlenose dolphin (Tursiops truncatus), the short-beaked common
dolphin (Delphinus delphis) and the harbour porpoise (Phocoena phocoena). The most
abundant species was the common dolphin, with 247 individuals recorded in 49 sightings,
followed by the bottlenose dolphin (112 animals in 24 sightings), the harbour porpoise (62
individuals in 25 sightings) and unidentified animals (16 individuals in 8 sightings). The
cetaceans were analysed according to their distribution in the costal, shelf and offshore areas,
in relation to their habitat and prey preferences. While dedicated surveys provide more
accurate abundance data, the synthesis of opportunistic sightings offers an opportunity for
large scale screening of the cetacean distribution.

PE3IOME: Ilopanu nuncara Ha CHEMUATU3UPAHO MIMPOKOMAIIAOHO MpOy4yBaHE Ha
MONyJIAlIMUTe Ha KUTOMoJoOHMTE B ObArapckoro YepHo Mope O0sixa H3MOJI3BaHU
OIMOPTIOHUCTUYHHA H3.6JIIO,Z[€HI/I$I OT pa3IM4YHU NMMPOYUYBAHHUA KATO AJITCPHATHBA 3a Ch3/JaBAHC Ha
ISUTOCTHA CHhBPEMEHHA OIICHKAa Ha CPEIIAaHETO W Pa3NpPOCTPAHCHHETO Ha KHTOIOAOOHHUTE.
Jlanante 3a HaOMIOJEHHWE HA KHUTOMOJOOHM Osixa CchOpaHM 1O BpeMe Ha celeM
M3CIIEIOBATEIICKA eKCIeM3UIui B Obarapckutre Bogu Ha YepHo mope mpe3 2012 r. Ilpum
ycuive 3a npoyuBane oT Haja 2 251 mopcku mwmm u 50 U Osxa 3anucanu 437 )KUBOTHU B
106 nabmronenus. HaGmomaBanu ca v TpUTE BHJIA, CPEINAIy ce B MopeTo: adanuna (Tursiops
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truncatus), kscokmon ooukaoBeH aendun (Delphinus delphis) u mopcka ceuns (Phocoena
phocoena). Haii-pa3npocTpaHeHUSIT BHI € OOMKHOBEHHST naeiaduH, ¢ 247 WHIWBUAA,
peructpupanu npu 49 wnabmoxenus, ciuenBaH oT adamuHa (112 xuBoTHM Tpu 24
HaOII0JIeHUs), MOpPCKa CBUHSA (62 WHAWBUIA MpU 25 HAOMIOAEHUSA) W HEUACHTU(UIIUPAHU
xuBOTHU (16 mHAuBHAa npu § HaOmoaeHus) . KutonomoOHute Osxa aHATM3UPAHU CIOPEN
TSAXHOTO Pa3MpOCTpPaHEHUE B KpanOpekHUTe, menpoBUTe U OPIIOPHUTE 30HU, BHB BPH3Ka C
TEXHUTE MECTOOOUTAHUS U MPEANOYUTAHUS KbM IUISYKA. BBOPEKH 4e Crenualin3upaHuTe
MIPOYYBAHHUS MIPEIOCTABST MO-TOYHH JIaHHU 32 YHCJICHOCTTAa, CHHTE3bT Ha OMOPTIOHUCTUYHUTE
HaOIIIO/IEHUs TpeAsiara Bb3MOKHOCT 32 IMUPOKOMAIIa0eH CKPUHUHT Ha Pa3MpOCTPaHEHUETO
Ha KUTOIOXOOHHUTE.

8.B.2.14. Panayotova, M.D., Raykov, V.S., Todorova, V.R. Turbot (Psetta maxima L.)
abundance indices and stock dynamics of Bulgarian Black Sea coast during the period 2006-
2009 (2012) Acta Zoologica Bulgarica, 64 (1), pp. 85-91.

ABSTRACT: The dynamics of indices of turbot abundance and biomass in front of Bulgarian
Black Sea coast were studied using the swept area method during the period 2006-2009.
Catch - per - unit - effort and catch - per - unit area data from 260 bottom hauls were collected
during 7 trawl surveys in the period 2006-2009. The estimated turbot relative biomass ranged
between 447.4 and 1966.2 t, at the average of 1520 t. The average catch per unit effort and
catch per unit area ranged between 1.97 and 13.94 kg.h? and 94.88-397.88 kg.km™
respectively. According to survey estimates, the turbot stock was concentrated predominately
at depths 50-75 m. The higher levels of the turbot biomass indices were established by the end
of 2008. In 2009 a reduction in the biomass and abundance indices was observed. If the
decline persists during the next years, measures to protect the turbot stock will be necessary.
PE3IOME: JlunamukaTa Ha MOKa3aTeINTE 3a YMUCICHOCTTa M OMOMacaTa Ha KajJKaHa Tpe.
OBJITAPCKOTO YEPHOMOPCKO KpaOpekue € u3cienBaHa 1o MEeTojia Ha MpOoTpaIMpaHaTa TIom]
3a nepuona 2006-2009 r. /laHHUTE 3a yJIOB Ha €AMHUIA YCUIIUE U YJIOB HA €IMHULA IJIOU] OT
260 mbHHM TpaJlUpaHUs ca ChOpaHHW MO BpeMe Ha 7 TpaJllHM MpoydBaHus B mepuoga 2006-
2009 r. M3uncrnenata OTHOCUTEIHA OMOMaca Ha KajkaHa Bapupa mexny 447,4 m 1966,2 t,
cpeaHo 1520 t. CpeaHusT yJI0B Ha €IMHULA YCWIHWE M YJIOB Ha €JWHMIIA ILJIONI Bapupa
cpotBeTHO Mexkmy 1,97 u 13,94 kgh™ u 94,88-397,88 kg.km? Cropen ouenkure Ha
MMPOYYBAHETO 3amachT OT KaJIKaH € OWJI KOHIIEHTPUPAH MPEIUMHO Ha AbJ0ounHmM 50-75 m.
ITo-BucOKkHTE HMBA HA MOKa3aTeJMTe 3a OMOMaca Ha KaJlkaHa ca YCTAaHOBCHU KBbM Kpas Ha
2008 r. IIpe3 2009 r. ce Habmr0/1aBa HAMAJICHWE HA MOKa3aTEIUTE 3a OMoMaca W YUCIICHOCT.
AKo CIIaaAbT MPOABIIKU MPE3 CJICABAINIUTC 'OANHU, IIC Ca H€O6XOI[I/IMI/I MCPKH 3a OIMa3BAHC Ha
3ariaca OT KajJKaH.

8.B.2.15. Panayotova M., Todorova V. (2015). Distribution of three cetacean species along
the Bulgarian Black Sea coast in 2006 — 2013. J. Black Sea/Medit. Environment, 21 (1), pp.
45-53, ISSN:1304-9550

ABSTRACT: Opportunistic observations of small cetacean species were made on board of
fishing vessels and the 55-m research vessel “Akademik” during 20 surveys, carried out
between April and November over the period 2006-2013 in the Bulgarian Black Sea territorial
waters and exclusive economic zone. Over 10733 nautical miles and 1643 hours of survey
effort, 289 sightings were recorded. Three cetacean species — bottlenose dolphin (Tursiops
truncatus), common dolphin (Delphinus delphis) and harbour porpoise (Phocoena phocoena)
were observed. The most abundant species was the bottlenose dolphin - 618 individuals
recorded in 120 sightings, followed by the common dolphin — 554 individuals in 101
sightings and 251 harbour porpoises in 68 sightings. The overall encounter rate was 3.18
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sightings/100 nm. The distribution of cetaceans in the Bulgarian Black Sea area was
associated with the ecological conditions such as prey dynamics, hydrology, ecosystem
productivity, and also with some anthropogenic activities. Due to the absence of specialized
surveys on cetaceans, the available sighting data help to elucidate the distribution of
cetaceans, thus provide the scientific base for the designation of marine NATURA 2000 sites
in the Bulgarian Black Sea for the conservation of marine mammals listed in Annex Il of the
Habitats Directive.

PE3IOME: 3BbpiieHn ca ONMOPTIOHUCTUYHU HAOJIOJEHUS Ha MAJKUTE KUTOMOIOOHH Ha
6opaa Ha puOOJIOBHH KOpaOU U 55-METpOBHsI U3CIIEAOBATEICKU KOpad ,,AKaJIeMHUK’ TI0 BpeMe
Ha 20 mpoydBaHMSs, U3BBPIICHU MEXIy anpwi v HoemBpu B mnepuoga 2006-2013 r. B
TEPUTOPHAHUTE BOJIU U U3KITIOUMTETHATA UKOHOMHYECKA 30Ha Ha ObJITapckoTo UepHOo Mope.
B nan 10733 mopcku munum u 1643 wyaca ycuime 3a IMpOy4YBaHE ca peructpupanu 289
HaOmroneHus. HaOmiomaBanu ca Tpu BHaa KUTONojoOHM — adana (Tursiops truncatus),
oouknosen aendun (Delphinus delphis) u mopcka ceunas (Phocoena phocoena). Haii-
pasnpocTpaHeHusAT BUI e adanara - 618 unauBKaa, peructpupanu npu 120 HabmroxeHus,
cienBaHa OoT oOMKHOBeHUs nenduH - 554 manuBuna npu 101 wabmomenus u 251 Mopcku
cBuHE npu 68 HabmoneHus. Obmara yecrtora Ha cpema Oeme 3,18 Habmoaenus/100 nm.
Pasnpoctpanennero Ha kutonmonoOHHUTE B Obirapckoro YepHomopue € CBBpP3aHO C
CKOJIOTUYHH YCJIOBHA KaTO JAWHAMHWKA Ha IUJIA4YKaTa, XUAPOJIOTHA, IHIPOAYKTUBHOCT Ha
eKOoCHCTeMaTa, KakKTO M C HAKOM AaHTpPONOreHHu jaenHoctu. Ilopanu numncata Ha
CliCUaJIM3UPaH HU3CJIICABAHUA Ha KI/ITOHO,Z[O6HI/IT€, HaJIMYHUTEC JaHHU OT H3.6JIIOI[CHI/I$I
momaraT Ja C€ H3SICHM pasNpOCTPAHEHHETO Ha KHUTOMOJOOHMTE, KAaTo MO TO3M HAuMH
OCUT'ypsiBaT HayuyHata ocHoBa 3a ompenensHe Ha Mopcku HATYPA 2000 wmecta B
ObarapckoTo UepHOo MOpe 3a oma3BaHe Ha MOpCKUTe Oo3aitHuIM, n3dpoenu B [Ipunoxenue 11
ot JlupekTuBara 3a MECTOOOUTAHUSTA

8.B.2.16. Paterno, M., Bat, L., Souissi, J.B., Boscari, E., Chassanite, A., Congiu, L.,
Guarnieri, G., Kruschel, C., Maci¢, V., Marino, [.A.M., Micu, D., Milchakova, N.,
Panayotova, M., Papetti, C., Planes, S., Strungaru, S., Todorova, V.R., Voutsinas, E., Zane,
L. A Genome-Wide Approach to the Phylogeography of the Mussel Mytilus galloprovincialis
in the Adriatic and the Black Seas (2019) Frontiers in Marine Science, 6, art. no. 566.

ABSTRACT: Connectivity between populations shapes the genetic structure of species being
crucial for an effective management of environmental resources. Genetic approaches can
provide indirect measures of connectivity, allowing the identification of genetically
differentiated — unconnected — populations. In this study, we applied a 2b-RAD approach
based on hundreds of polymorphic loci to provide the first detailed insight into the population
genomics of the Mediterranean mussel Mytilus galloprovincialis in part of its native
geographical range. We sampled 19 localities within the Mediterranean and Black Seas, and
analyzed a total of 478 samples. We detected strong differences between the two seas,
whereas no differences were found between samples from the Western and Central
Mediterranean and within Western Mediterranean samples. In the Central Mediterranean a
significant differentiation emerged comparing Central Adriatic samples with those from South
Adriatic and lonian Seas. Furthermore, an East-to-West genetic structuring was found in the
Central Adriatic Sea, which was not present in the Southern Adriatic and lonian Seas. These
results possibly reflect the local oceanography, with a Middle Adriatic gyre unable to prevent
genetic differentiation in this species, and a Southern Adriatic gyre that effectively mixes
propagules in Southern areas. In the Black Sea, no signal of genetic structure was found,
although samples were spaced at similar distances as in the Adriatic-lonian area. Genetic
connectivity patterns of M. galloprovincialis reveal peculiar species-specific features respect
to other species with similar larval duration, suggesting caution in using genetic connectivity
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data of single species in defining conservation units. We recommend of using genetic
connectivity data of many species representing a variety of life history traits, and we call for
new investigations using high resolution population genomics, particularly in the Black Sea,
to understand if areas separated by hundreds of kilometers can be considered genetically
connected as mussels’ data suggest. This information will be critical to ensure “a well-
connected system of protected areas” according to Aichi Target 11 of the Convention on
Biological Diversity.

PE3IOME: Cpbp3aHocTTa MEXAy momyjJanuure o¢opMs TeHETHYHATa CTPYKTypa Ha
BUJIOBETE, KOETO € OT pelIaBallo 3HAa4YeHHE 3a €(EKTUBHOTO YNpaBIEHHUE HAa PECypCUTE Ha
OKoNlHaTa cpena. ['eHeTHMUHWUTE MOAXOAM MoOraT Ja TMpPeAOCTaBAT KOCBEHHM MEpKH 3a
CBBP3aHOCT, T[I03BOJIIBAHKM HMACHTH(PHULIMPAHETO Ha TEHETHYHO JU(EepeHIUpaHu —
HECBBp3aHW — Momynanuu. B ToBa mpoyuBane Hue npunoxkuxme 2b-RAD monxon, 6asupan
Ha CTOTUIM MOJUMOP(HH JIOKYCH, 32 Ja MPEeJOCTaBUM II'bpBaTa MOAPOOHA MpeacTaBa 3a
reHOMHMKATa Ha ToNyJanusaTa Ha cpeanseMuomopcekara muaa Mytilus galloprovincialis B wacr
OT HeiHMA pojeH reorpadcku ob6xBat. B3exme mpobu ot 19 naxonuma B CpenuzeMHO U
Uepno mope u aHanmusupaxme o60mo 478 npobu. OTKpUXxMe CHITHH Pa3IMKd MEXIY IBETE
MOpeTa, JAOKATO He OsfXa OTKPUTH Pa3iuKd MeXAy mpodu oT 3amamHoto u lleHTpanHoTo
CpenuzemMHOMOpHE M B paMKuTe Ha mpobure oT 3amamnoto CpeamszemHomopue. B
Lentpannoro CpenuzeMHOMOpHE Ce MOSBU 3HAYUTEIHA AU(epeHIInanus Npy CpaBHABaHEe Ha
npo6u ot Llentpanna Ampuarnka ¢ Tesu oT FOxHO Anpuatmuecko u MOHHICKO Mopera.
Ocgen ToBa B lleHTpanHo Anpuarudecko Mope Oelie OTKPUTO TeHETUYHO CTPYKTYpPHpPaHe OT
M3TOK Ha 3araji, KOeTo He mpucheTBaire B FOxHOTO Agprariaecko n Mouuiicko mope. Tesn
pe3ynTaTd  BEpPOATHO  OTpaszsiBAT  MECTHHTE  OKEaHOTpad)CKH  YCJIOBHS,  KaTo
CPEIHOAIPUATUYECKUAT KPBroBpaT HE € B CHCTOSHUE Ja NpPEeJOTBpaTH TeHEeTUYHATa
audepeHnranus npu TO3M BHJ, U IOKHHUAT aJpUAaTHUYECKU KPBroBpar, KOMTO e(eKTHBHO
CMECBa TMpomaryjiuTe B IOXKHHTE paiioHu. B UYepHo mope He Oemie OTKpUT CHUTHAl 3a
TeHEeTHYHA CTPYKTYpa, BBIIPEKH Y€ MpoOuTe Osxa pasmojIOKEHH Ha MOJAOOHHM pa3CTOSHHUS,
KaKTO B AanaTquCKo-fIOHHﬁCKaTa 30Ha. MojenuTe Ha TEHETHYHA CBBp3aHOCT Ha M.
galloprovincialis paskpuBar ocobeHu crieriudUYHU 32 BUAA XapaKTEPUCTUKU 110 OTHOILICHUE
Ha JIPYTd BUAOBE C MOAOOHA MPOIBIDKUTEHOCT HA JIAPBHUTE CTaJIWU, KOETO MpeArojara
NpeaAna3jInBOCT NpPU HU3NOJ3BAHCTO HA JaHHU 3a TCHCTUYHA CBBP3aHOCT HA OTACIIHU BUIOBC
IIpH OMpeieNisHe Ha KOHCEpBAallMOHHU enuHuIM. Hue npenopbuBaMe aa ce U3MOIA3BAT AaHHU
3a TICHCTUYHA CBBP3aHOCT HA MHOTO BHJOBC, MNPCACTABIIABAIllA KHU3HCHH LIUKINW C
pa3HOOOpa3HU XapaKTEepUCTUKH, W MpPH30BaBaME 3a HOBHU H3CJEIBAHUSA, W3MOI3BALIM
MOMYJTAIIMOHHA TEHOMHUKA C BUCOKA pPa3AelUTEIHA CITIOCOOHOCT, 0coOeHo B UepHO Mope, 3a /1a
pazbepeM [nanu paiioHU, pa3feNeHd OT CTOTHUIU KHJIOMETPU, MOraT Ja ce CYuTaT 3a
IFCHCTUYHO CBBpP3aHH, KAKTO IMOKA3BAT JAHHUTC 34 MUIUTC. Tazu HH(bOpMaLIHH e 6’52[6 oT
peliaBaio 3HauYeHUE 3a OCUTYpsiBaHe Ha ,,100pe CBbp3aHa CUCTEMa OT 3alIUTEHU 30HH
coriacHo Llen 11 or Anun Ha KoHBeHIIUATa 32 OHOJIOTHYHOTO pa3HOOOpasue.

8.B.2.17. Trayanova, A.T., Todorova, V.R., Konsulova, T.H., Shtereva, G.P., Hristova, O.D.,
Dzhurova, B.S. Ecological state of Varna Bay in summer 2009 according to benthic
invertebrate fauna (2011) Acta Zoologica Bulgarica, 63 (3), pp. 277-288.

ABSTRACT: The objective of this research is to assess the ecological state of Varna Bay
according to benthic invertebrate fauna, to examine the similarity pattern and to find the best
combination of environmental variables explaining the biotic pattern. Three zones with
similar community composition are distinguished on abundance dataset - northern, central and
southern. Cluster analysis on biomass dataset pools samples in two main groups - the southern
zone and the stations dominated by crustacean Upogebia pusilla (Petagna, 1792). Ecological
state of Varna Bay, assessed by M-AMBI, varies from bad and poor to moderate and
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improves in parallel with the decrease of average percentage content of organic carbon and
concentration of extractable matters in sediments. The best combination of abiotic
environmental variables explaining the biotic pattern are found to be the depth, concentration
of extractable matters, salinity of bottom water, oxygen content of bottom water and
percentage contents of carbon, clay, silt and sand in sediments. In all cases, there is a
significant correlation between the biotic indices reflecting the environmental quality and
their response to pressures, particularly extractable matters, organic carbon, pH and redox
potential.

PE3IOME: Ilenta Ha TOBa H3CJIEIBaHE € Ja C€ OILEHU EKOJOTHYHOTO CBHCTOSHHE Ha
BapueHnckus 3anuB crnopes O6eHTOCHaTa Oe3rpbOHauHa (ayHa, Ja ce MPOydYd MOJCTHT Ha
CXOACTBO H Ja CC HaMCpu Hai/'l-;[06paTa KOMGI/IHaLII/ISI OT CKOJIOTUYHH MPOMCHIIMBH,
oOsicHsIBa OMOTHYHMS Mojiel. B Habopa OT aHHM 3a YUCJICHOCTTA ca pa3TpaHUyYeHU TPH
30HM C TMOJO00EH ChCTaB Ha ChOOLIECTBOTO - CEBEpHA, IIEHTpajHa M IoKHA. KibcTepHUST
aHaiM3 Ha HaOopa OT JaHHU 3a OMomacaTa pa3rpaHUYaBa JBE OCHOBHHU TPYIH - I0’KHATa 30HA
W CTaHIMUTE, JOMUHUpaHU oOT pakooOpasHu Upogebia pusilla (Petagna, 1792).
Ekonornunoro cbcrosinue Ha BapHeHckus 3anuB, oueHeHo oT M-AMBI, Bapupa ot jomio u
JIOIIO JI0 YMEPEHO U ce MOA0OpsBa YCHOPEAHO C HAMAISIBAHETO HA CPEIHOTO MPOILIEHTHO
ChABbpKaHWE HA OPraHMYEH BBIVIEPOJ U KOHIIEHTpALMATa Ha E€KCTpaXHUPyEMHU BEIECTBA B
CeIMMEHTUTE. YCTAaHOBEHO €, ue Hail-moOpara KOMOWHAIMS OT a0OMOTHYHU MPOMEHJIMBH Ha
OKOJIHaTa Cpena, OOSICHsABAIM OWMOTHYHUS MOJEN, ca IbhI0OYMHATA, KOHIICHTpAIMsITa Ha
CKCTPpaxXUpyeMu BCIICCTBA, COJICHOCTTA HA MPpUIbHHATA BOA4A, CbABbPKAHUCTO Ha KUCIIOPOJ B
npuabHHAaTa BOAa MW IIPOLCHTHOTO CHBALBPKAHHUE HaA BBIVICPOM, TJIMHA, THUHA U IISICBK B
CCANMCHTHUTCE. BBB Bcuuku CJIydan MMa 3Ha4uMa Kopejiianusa MCKIAY 6PIOTPI‘IHPIT€ HUHACKCH,
oTpa3sdBallli Ka4YC€CTBOTO Ha OKOJHATa Cp€ia MW TAXHATa PEaKIuMd Ha HATUCK, oco0eHo
€KCTpaxupyeMH BEIeCTBa, OPraHUUYEeH BbIVIepoA, pH u penokc norennuai.

8.B.2.18. Zaharia, T., Micu, D., Todorova, V., Van Elburg, D., Nita, V., Maximov, V.,
Golumbeanu, M. The coherence of the romanian marine protected areas network (2010)
Journal of Environmental Protection and Ecology, 11 (1), pp. 199-208.

ABSTRACT: In Romania, the national network of marine protected areas is formed only by
two sites: The 2 Mai - Vama Veche marine reserve (5000 ha) and the marine part of the
Danube delta biosphere reserve (buffer zone - about 103 000 ha). Concerning the European
ecological network Natura 2000, in 2007 through Order No 1964 of the Environmental and
Durable Development Minister, December 2007, on instituting the natural protected area
regime on the European interest sites as part of the European ecologie network Natura 2000 in
Romania, 6 marine sites were moved to a special conserving regime; in all these sites the
special conserving area regime was instituted (Special Conservation Interest - SCI). In the
process of declaring the Romanian marine protected areas network, we take into consideration
the general requirements regarding the design criteria for MPAs networks. The present paper
analyses these criteria based on the work carried out by NIMRD during the past few years
(2006-2008).

PE3IOME: B PymbHUs HallMOHATHATA MPEKa OT MOPCKHU 3alTUTEHU TEPUTOPUU ce popMupa
caMmo OT JBa 00eKTa: MOPCKHUs pe3epnar ,,2 Maii — Bama Beke (5000 xa) u MopckaTa 4acT Ha
ouocdepHus pesepsaT Ha aentara Ha peka Jlynar (Oydepna 30nHa - okono 103 000 xa). ITo
OTHOILLIEHUE Ha eBporeiickara ekogornuHa mpexa Hatypa 2000, npe3 2007 r. upe3 3anoBen
No 1964 na MUHHCTBpa Ha OKOJHATa Cpeda M YCTOMYMBOTO Pa3BUTHE 32 YCTAHOBSIBAHE HA
PCKUM Ha 3alllUTCHU 30HU B MCCTa OT GBPOHCﬁCKH HHTCPEC KAaTO 4YacCT OT GBPOHCﬁCKaTa
ekosornyHa Mpexa Harypa 2000 B PymbHHs, B 6 MOpPCKM 30HH € BbBelneH CneruaneH
npupojo3auurer pexxuM (Special Conservation Interest - SCI). B npoueca Ha o0siBsiBaHe Ha
PYMBHCKaTa MpeXa OT MOPCKH 3alllUTCHH TEPUTOPUH, HUE B3eMaMe MPEIBUJl OOIIHTE
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M3HMCKBAHUS 110 OTHOILIEHUE HAa KPUTEPUUTE 3a IpoekTupane Ha Mpexu or M3T. Hacrosmusar
JOKYMEHT aHalIM3Mpa Te3U KPUTEPUU Bb3 OCHOBA HA paboTara, n3BbpiuieHa oT HannoHamHus

MHCTUTYT 32 MOPCKU u3cnensanus u passutue (HUMUP) npe3 nocneqHuTe HAKOJIKO TOJUHU
(2006-2008 r.).

8.B.2.19. Trifonova, E., Valchev, N., Keremedchiev, S., Kotsev, I., Eftimova, P., Todorova,
V., Konsulova, T., Doncheva, V., Flipova-Marinova, M., Vergiev, S., Petkov, J., Nikolaev,
R., de Vries, W., Silva, R., Andreeva, N., Galiatsatou, P., Kirilova, D., Krestenitis, Y.,
Polonsky, A., Androulidakis, I., Kombiadou, K., Weisse, R., Mendoza, E., Duran, G.,
Karambas, T., Koftis, T., Prinos, P., Kuznetsov, S., Saprykina, Y. Case studies worldwide:
Mitigating flood and erosion risk using sediment management for a tourist City: Varna,
Bulgaria (2014) Coastal Risk Management in a Changing Climate, pp. 358-383.

ABSTRACT: By researching existing management structures and governance, present and
future climate, flood and erosion conditions, coastal habitat spreading and mapping, resistance
of coastal plants to flood conditions, and the interaction between coastal seabed habitats and
coastal structures an holistic appreciation of the flood and erosion system has been
established. This allowed a series of flood and erosion maps to be generated in response to
expected trends in present and future climates and potential changes in the beach areas
calculated to identify the most vulnerable coastal section (the northernmost part of Varna
beach). The impact of coastal structures on mediollitoral sand habitat of Donacilla cornea
(Poli, 1791) was studied to test the hypothesis that groins have a negative impact on D. cornea
populations and associated macrobenthic communities in the mediolittoral. The negative
impact of existent ““hard’’ coastal structures, which led to changes in sand grain size and
beach morphodynamics, was demonstrated in increased abundance of tolerant and
opportunistic species; deteriorated ecological status according to biotic indices; decreased
average abundance, biomass, and length of the indicator species D. cornea.

PE3IOME: UYpe3 n3cineasaHe Ha ChILIECTBYBAIIMTE YIPABICHCKH CTPYKTYpPH, HACTOSLIUS U
Oblel; KJIMMAT, YCJIOBHSTA Ha HABOJHEHHUS H  €pO3Hs, Pa3NpPOCTPAaHEHUETO |
KapTorpagupaHeTo Ha KpaOpeKHHUTE MECTOOOWTAHMs, YCTOWYMBOCTTa Ha KpalOpexHUTE
pacT€HUA KbM YCJIOBHA HAa HABOAHCHHA H BBaHMOHeﬁCTBHeTO MCXKOY MECTOOOUTAHUATA Ha
KpailOpe:KHOTO MOPCKO IBHO U KpaOpeKHUTE CTPYKTYPH, € Ch3Ja/ieHa ISUIOCTHA CUCTEMA 3a
OII€HKA Ha HAaBOJIHEHUATA U €po3usATa. TOBA MO3BOJM FEHEPUPAHETO HA MOPEIUIIA OT KapTH Ha
HaBOAHCHUATA U CPO3UATA B OTTOBOP HA OYAKBAHUTC TCHACHIIMHW B HACTOALIUTC U 6’bI[eH_II/IT€
KIMMAaTU4YHU YCJIOBHUA W MNOTCHUHUAIHUTE IIPOMCHH B INUIQXKHHUTC 30HH, H3YHUCICHHU 3a
UACHTUUIMpAHE Ha HaW-ysA3BUMHUSA KpaillOpexeH ydacTbK (Haif-ceBepHaTa dYacT Ha
BapHEHCKUs TUTax). bemre m3cienBaHo BB3IEHCTBUETO Ha KPaOpPEKHUTE CTPYKTYpU BBHPXY
MEIUOJIMTOPATHOTO MsIChYHO Mecroobutanue Ha Donacilla cornea (Poli, 1791), 3a nma ce
TEeCTBa XHMIOTE3aTa, 4Y¢ OYHUTE MMAT OTPUIIATEITHO BBH3ICUCTBHE BHPXY momynanuute Ha D.
cornea u CBBP3aHUTC C TAX MaKpO6eHTOCHI/I C’bO6H_I€CTBa B MCIUOJIUTOpAJia. OTpI/ILIaTe.HHOTO
BB3/ICHCTBHE Ha CHIIECTBYBAIUTE ,,TBBPAU KPAMOpPEkKHU CTPYKTYPH, KOETO BOIH 10
NPOMEHHU B 3BPHOMETPUYHMS ChCTaB Ha IMsChKa W B MopdoanHaMHUKaTa Ha IJIaxka, Oere
ACMOHCTpHUPAHO B YBCIMYCHOTO n300uaMe Ha TOJICPAHTHU W OINOPTIOHHUCTHYHU BHIOBC;
BJIOIICHOTO €KOJOTHUYHO CBHCTOSHHUEC IIO 6PIOTPI‘IHI/I IMMOoKa3aTcjin, HaMaJICHO CpCIHO OGI/I.HI/IG,
Onomaca U IbJDKMHA Ha MHIWKaTopHus Bua D. cornea.

8.B.2.20. Boero N. (...),Dimitrov L., Ivanova P., Todorova V., Panayotova M., Doncheva V.,
Kotsev I., Prodanov B. et. al. CoCoNet: Towards coast to coast networks of marine protected
areas (from the shore to the high and deep sea), coupled with sea-based wind energy potential.
SCIRES-IT (SClentific RESearch and Information Technology), Vol.6 Suppl.2016,
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CASPUR-CIBER Publishing, http://caspur-ciberpublishing.it, 2016, 1SSN:2239-4303,
DOI:10.2423/i22394303v6Spl, 1-95

ABSTRACT: This volume contains the main results of the EC FP7 “The Ocean of
Tomorrow” Project CoCoNet, divided in two sections: 1) a set of guidelines to design
networks of Marine Protected Areas in the Mediterranean and the Black Seas; 2) a smart wind
chart that will allow evaluating the possibility of installing Offshore Wind Farms in both seas.
The concept of Cells of Ecosystem Functioning, based on connectivity, is introduced to define
natural units of management and conservation. The definition of Good Environmental Status,
as defined in the Marine Strategy Framework Directive, is fully embraced to set the objectives
of the project, by adopting a holistic approach that integrates a full set of disciplines, ranging
from physics to bio-ecology, economics, engineering and many sub-disciplines. The CoCoNet
Consortium involved scientist sfrom 22 states, based in Africa, Asia, and Europe, contributing
to build a coherent scientific community.

PE3IOME: To3u TomM chabpxka ocHOBHUTE pesyatatu oT npoekta CoCoNet na EC 7PII
,,OKEaHbT Ha YTPELIHHs JIeH", pa3/ieieH Ha J1Ba pasjesna: 1) Habop OT HACOKH 3a MPOEKTUPAHE
Ha MpPEXH OT 3alllUTeHH MOPCKU 30HH B CpemmzemHo u UepHO Mope; 2) MHTEIUTEHTHA
AuarpamMa Ha BATHPA, KOATO MIC IMO3BOJIM Aa CC OLCHU BB3MOKHOCTTA 3a MHCTAJIMPAHC HaA
oIIOpHU BATHPHHU MAPKOBE W B JIBETE MOpeTa. BbBek/a ce KOHIENIUATA 3a KJIETKUTE Ha
(YHKIMOHMpPAHETO Ha eKOoCHUCTeMaTa, Oa3upaHa Ha CBBP3aHOCTTA, 3a Ja C€ OIpPENeNAT
MPUPOJIHUTE SIUHUIIA Ha yMpaBJICHHE W omna3BaHe. ONpeaesieHneTo 3a 100p0 ChCTOSTHUE Ha
OKOJIHAaTa cpefa, KakTo € aeduHupaHo B PamkoBara TUpEKTHBa 3a MOpPCKa CTpaTerus, e
HAIlbJIHO BB3IPUCTO, 3a Ja CC OINpCACIdAT LCIUTE Ha IMPOCKTa, 4YpE3 BHBIMNPUCMAHC HaA
XOJMCTUYEH TO/IX0J], KOMTO MHTErpupa mbjieH Habop OT TUCHMIUIMHHU, BapHpally oT (usnuka
0 OMOEKOJIOTHS, MKOHOMHKA, WHXEHEPCTBO M MHOTO TOJIUCHUIIINHU. KOoHCOpPHHMYMBT
CoCoNet BxitouBa y4eHH OT 22 abpkaBu, O0asupanu B Adpuka, Asus u EBpoma, kouto
JTOTIPUHACST 3a U3TPaK/IaHEeTO Ha ChriacyBaHa HaydyHa OOIIIHOCT.

8.B.3.1. TomopoBa. B. u T. MunkoBa (Pen.) (2017). ®dunameH nokjag MO TPOEKT
, I [pOyUBaHUs Ha CHCTOSIHHETO HA MOPCKATa OKOJIHA Cpelia U MOA00psSBaHE HA MPOTPAMUTE 32
MOHUTOpPHHT, pa3paboreHu covriacHo PJIMC (ISMEIMP)”. U3a. nva MO-BAH u BJIUP -
Bapna, ISBN 978-619-7244-02-1 (xamwxuo m3nanue), ISBN 978-619-7244-02-8 (enekTpoHHO
n3nanwue), 593 crp.

ABSTRACT: The implementation of the ISMEIMP project provided the following most
important scientific results and achievements:

A methodology for creating maps of surface substrates has been developed, which has been
applied to create maps in GIS of the broad benthic habitat type under MSFD. The distribution
and area of the habitats necessary to assess the achievement of the ecological objectives for
good condition under Descriptors 1.6 - benthic habitats have been determined.

Classification systems applicable under the WFD and MSFD (Descriptors 1,6) have been
developed to assess the state of the macrozoobenthos in the representative national sandy
habitat subtypes.

Threshold values for good condition of phytoplankton in terms of abundance and biomass for
the shelf pelagic habitat are derived. The parameters are proposed as indicators for assessing
the state of the marine environment under Descriptor 1 Biodiversity.

Threshold values for a good state of mesozooplankton according to the abundance indicator in
the broad types of pelagic habitats, coast and shelf, were derived (Descriptor 1
Biodiversity).Baseline values from the modern period for non-commercial fish and shellfish
species by indices of diversity, abundance, biomass and size structure are derived, which will
serve to assess trends in the status of Descriptor 3 Commercially Exploited species.
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For the first time, an integrated approach to cetacean research has been implemented by
combining visual observations with acoustic measurements, enabling improved monitoring
and assessment of the species (Descriptor 1 Biodiversity).

Indicators were tested under Descriptor 4 Food webs, including three pelagic trophic guilds:
the primary producers — phytoplankton, the primary consumers — plant-eating zooplankton
and the secondary consumers — predatory zooplankton and zooplankton-eating fish.

A biocontaminant index and a biological pollution index for non-native phyto- and
zooplankton species were successfully applied, and the impact of invasive species on the
pelagic community and habitats in front of the Bulgarian coast was categorized and an
assessment was made of the state of the marine environment under Descriptor 2. An indicator
was proposed with threshold values for good status with respect to the impact of the invasive
benthic predator Rapana venosa.

Indicators have been further developed and classification scales have been proposed for
assessing the status of commercial fish species in terms of the demographic structure of their
populations applicable under Descriptor 3.

Threshold values for biogenic substances in the spring-summer period for the three evaluation
areas - coastal, shelf and open sea - have been revised; a proposal has been developed for the
autumn period. The results are applicable to the assessment of the ecological status under
Descriptor 5 Eutrophication of the MSFD and under the WFD for coastal waters.

A new approach for deriving threshold values for the indicator chlorophyll a has been applied,

which confirms the reliability of the already created classification (Regulation No. H-4 for the
characterization of surface waters) for coastal waters and establishes the parameters for good
ecological status in the broad pelagic habitats shelf and open sea, especially for the autumn
season.

The indicators and ecological targets for all descriptors have been revised / validated, in
accordance with the revised Decision - (EC) 2017/848 on the criteria and methodological
standards for good ecological status of marine waters.

Improved monitoring programs have been developed according to the individual descriptors

of MSFD, representative monitoring networks have been defined. The improved programs are
enshrined in the Maritime Strategy of the Republic of Bulgaria, adopted by Decision of the
Council of Ministers No. 1111/29.12.2016.

The significance of the project is determined by the fact that Bulgaria is one of the first
countries to apply the new requirements related to the revision and updating of the previously
used systems for evaluating GEnS.

PE3IOME: M3nbanennero Ha npoekT ISMEIMP ocurypu cienHuTe Hail-Ba)KHUW Hay4YHU
pe3yATaT U MOCTHXKECHUS:

Pa3paborena e mMeToauka 3a Chb3JaBaHE Ha KapTHU Ha MOBBPXHOCTHUTE CyOCTpaTH, KOSITO €
NpUJIOKEHa 3a cb3aBaHe Ha kKapTu B [ MIC Ha mmpokuTe TUIIOBE JHHHU MECTOOOUTAHHS IO
PJIMC. Onpenenenu ca pa3npocTpaHEHUETO U TUIOIITa HA MECTOOOUTaHUATA, HECOOXOIUMH 32
OIICHKa Ha TIOCTUTAHETO Ha 3aJaJICHUTE EeKOJOTMYHU Ledu 3a J00pO CBhCTOSHHUE I10
Heckpunropu 1,6 — TbBHHH MECTOOOUTAHUS.

Pazpabotenu ca knacudukannonnu cucremu, npuwioxumu no PIB u PZIMC ([leckpuntpon
1,6), 3a olleHKa Ha CHCTOSIHUETO Ha MaKpO3000€HTOCa B NPEICTaBUTEIHUTE HALMOHAIIHU
IIACHYHU INOATUIIOBE MGCTOOGI/ITaHI/ISI.

W3Benenu ca mparoBu CTOMHOCTH 3a JA00pO CHCTOSTHUE Ha (PUTOIJIAHKTOHA 10 YHUCIEHOCT U
O6uomacata 3a mendoBus menarnueH xaburar. Ilapamerpure ca TpeAsIOKEHH KaTo
WHIMKATOPU 3a OIEHKa Ha CBhCTOSHUETO HAa MOpcKaTa OkojHa cpena mo Jeckpunrop 1
buopaznoobpasue.
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W3Benenu ca mparoBu CTOMHOCTH 3a JOOPO CHCTOSIHHE HA ME30300TUIAHKTOHA 110 WHIUKATOP
YUCJICHOCT B IIMPOKHUTE THUIOBE TEJarMdyHu XabuTtaTu kpaitdpexue u mend (deckpunrtop 1
buopaznoobpaszue).

W3Benenu ca 6a30BH CTOMHOCTH OT ChBPEMEHHHUS MEPUOJ 33 HECTONAHCKU BUAOBE pUOH U
YepYMKOBU TIO0 HMHJEKCH Ha pa3HOOOpas3me, YHCIEHOCT, OMomaca W pa3MepHa CTPYKTYpa,
KOUTO WIe IMOCIY)KaT 3a OlleHKa Ha TEeHACHUUUTE B CBhCTOsiHMETO Mo Jleckpuntop 3
Excruioatupanu BugoBe.

3a mbpBU MBT € MPHIOKEH KOMIUIEKCEH IOAXO0J 3a HM3CJlelBaHEe Ha KUTOMOAOOHH upe3
KOMGI/IHI/IpaHe Ha BU3YyaJIHHU Ha6JHOI[eHI/I$I C AaKyCTU4YHU HU3MCpPBaHHA, I103BOJIABAII]
nmoAoOpsiBaHe Ha MOHUTOPUHTA U OlleHKaTa Ha BunoBete (Jleckpuntop 1 buopasnoobpasue).
TectBanu ca naaukatopu no Jleckpunrop 4 XpaHUTETHU MPEKH, BKITIOYBAIIN TPU TPOPUIHI

TWJIIMY HA TeNlaruaja: MbPBUYHUTE MPOIYLIEHTH — (QUTOMIIAHKTOH, ITbPBUYHUTE KOHCYMEHTH
— PpACTUTENHOSIEH 300IUIAHKTOH M BTOPUYHHUTE KOHCYMEHTH — XHIIEH 300IUIaHKTOH M
300IIJIAHKTHOSTHU PUOH.

YcrenrHo ca mpuIoKeHH OMOKOHTAMUHAHTEH WHJIEKC M MHACKC Ha OMOJIOTHYHO 3aMbPCSIBAHE
3a HEMECTHU BHUIOBE (DUTO- M 300IUIAHKTOH, KaTO € KaTeropu3WpaHoO BBH3JIEHCTBHUETO Ha
WHBA3WBHUTE BUIOBE BBPXY MEIArHIHOTO CHOOIIECTBO M MECTOOOUTAHUATA TIPE OBITAPCKUS
OpsT U € HallpaBeHa OIEHKA 32 ChCTOSTHUETO Ha MOpCcKaTa OKOJIHA cpena mo Jleckpunrop 2.
[IpemyioxkeH € MHAUKATOP C TPAHUYHU CTOMHOCTH 3a JOOPO CHCTOSHUE IO OTHOIIEHWE Ha
BB3ICHCTBUETO Ha MHBA3MBHUS OCHTOCEH XUITHUK Rapana venosa.

Jlopa3BuTH ca WHAMKATOPU W ca MPEUIOKEHU KIacH(PUKAIMOHHW CKajlud 3a OICHKa Ha
CHhCTOSTHUETO Ha CTOMAHCKH BUJOBE PUOM MO OTHOIICHHE Ha JeMorpadckara CTpyKTypa Ha
MOMYyJNalMUTe UM, TPpUIokuMu 1o Jleckpumnrop 3.

PeBu3upanu ca mparoBuTe CTOMHOCTH 32 OMOTEHHHU BEUIECTBA MPE3 MPOJICTHO-JICTHHSI TIEPUO]T
3a TpUTE pailoHa 3a OICHKAa — KpalOpekeH, Iel(poB M OTKPUTOMOPCKH; pa3pabOTEHO €
MpEeAJIOKEHUE 32 €CCHHUS nepuo. PesynraTture ca mpuiioKMMHU 32 OLIEHKA Ha €KOJOTUYHOTO
cectostHue o [leckpunrop 5 Eyrpodukanus Ha PIMC u o PJIB 3a kpaiflOpexHUTE BOJIH.
[IpunoxeH e HOB MOAXO0/ 3a U3BEXKIaHE HA MPAroBH CTOMHOCTH 3a MHIWUKATOP XJIOpodwui a,
KOWTO MOTBBPXKAaBa JIOCTOBEPHOCTTA Ha Beue ch3aazeHaTa kinacudukanus (Hapendba Ne H-4
3a XapaKTepu3upaHe Ha TOBBPXHOCTHUTE BOAM) 3a KpalOpeKHWTE BOAM U YCTAHOBSBA
TapHUIIUTE 32 I00PO EKOJIOTUYHO CHhCTOSHUE B ITUPOKUTE MEJarndyHu MECTOOTHAHHUS IIend U
OTKPHUTO MOPE, MO-CIELUATHO 32 €CEHHUS CE30H.

PeBusupanu / Banmuaupany ca MHAUKATOPUTE U €KOJIOTHYHUTE 1IE€JIN 110 BCUUKH JACCKPUIITOPH,
B CHOTBETCTBHE C peBu3upanoto Pemenue — (EC) 2017/848 oTHOCHO KpuUTEepuUUTE U
METOJOJOTUYHUTE CTAHJAPTH 32 T0OPO €KOJOTUYHO ChCTOSTHUE Ha MOPCKUTE BOJIH.
Pa3paborenuTte ca mogoOpeHH MporpamMul 3a MOHUTOPUHT MO OTISIHUTE IECKPUITOPH Ha
PJIMC, onpenenenu ca mpeacTaBUTSIIHM MOHUTOPUHTOBH MpexH. [lomodpennTe nporpamure
ca 3aserHanu B Mopckara crparerust Ha P bearapus, npuera ¢ Pemenue Ha MuHHCTEPCKU
CoBer Ne 1111/29.12.2016 1.

3HaUMMOCTTA Ha MPOEKTa ce ompeneis oT ¢akra, 4e bbiarapus e enqHa oT MbPBUTE CTPAHU,
MPUIOKWIN HOBUTE W3HUCKBAaHUS, CBBP3aHU C TpepasriekiaHe W aKTyalu3anuds Ha
IMOJI3BAaHUTE J0cera cucTeMH 3a oneHka Ha JICMOC.

8.B.3.2 Todorova V., Abaza V., Dumitrache C., Todorov E., Wolfram G. and Salas Herrero
M. (2018). Coastal waters Black Sea geographic intercalibration group: Benthic invertebrate
fauna ecological assessment methods, EUR 29555 EN, Publications Office of the European
Union, Luxembourg, ISBN 978-92-79-98333-7, ISSN 1831-9424, DOI:10.2760/31396,
JRC114342
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ABSTRACT: The European Water Framework Directive (WFD) requires the national
classifications of good ecological status to be harmonised through an intercalibration exercise.
In this exercise, significant differences in status classification among Member States are
harmonized by comparing and, if necessary, adjusting the good status boundaries of the
national assessment methods.

Intercalibration is performed for rivers, lakes, coastal and transitional waters, focusing on
selected types of water bodies (intercalibration types), anthropogenic pressures and Biological
Quality Elements. Intercalibration exercises are carried out in Geographical Intercalibration
Groups - larger geographical units including Member States with similar water body types -
and followed the procedure described in the WFD Common Implementation Strategy
Guidance document on the intercalibration process (European Commission, 2011).

The Technical report on the Water Framework Directive intercalibration describes in detail
how the intercalibration exercise has been carried out for the water categories and biological
quality elements. The Technical report is organized in volumes according to the water
category (rivers, lakes, coastal and transitional waters), Biological Quality Element and
Geographical Intercalibration group. This volume addresses the intercalibration of the Coastal
Waters-Black Sea Benthic Invertebrates Fauna ecological assessment methods.

PE3IOME: Egporeiickata pamkoBa aupekTuBa 3a BoautTe (P/IB) m3uckBa HanuoHaTHUTE
KJIacu(UKAUK 32 JOOPO €KOJOTUYHO CHCTOSHHE Ja OBbJAAT XapMOHH3UPAHU Ype3 B3aHMMHO
kammOpupane. [Ipu ToBa ynmpakHeHHE 3HAUUTEIIHUTE PA3IMKU B KIacH(UKAIMATA HA cTaTyca
MEXIy IbpP)KaBUTE-WICHKH C€ XapMOHM3HMpAaT 4pe3 CpaBHABAaHE M, aKO € HE00XOAMMO,
KOpPUTHPAHE Ha TPAHUITUTE HA I00PO ChCTOSTHUE HA HAITMOHAIHATE METOM 32 OIICHKA.
WuTepkanubpanusTa ce U3BbPIIBA 332 PEKH, €3epa, KpallOpeXKHU U MPEXOJHU BOIH, KaTo ce
dbokycupa BBpXy M30paHU THUIOBE BOJHH Teja (THMOBE MHTEPKAIHOpaIWs), aHTPOIIOTCHEH
HATUCK W OWOJIOTMYHU KAYECTBCHH EJIIEMEHTH. YTIpPaKHEHUATA 33 HHTEpPKaIHOpUpaHe ce
m3BbpmBat B ['pynu 3a reorpadcka HHTEPKATUOPUPAIIUS — ITO-TOJEMHU reorpad)CKu eUHUIIH,
BKJIIOYBAIA JbPKaBU-UJIEHKHU C [MOJOOHM THUIIOBE BOJHU TeJIa — U CJIEIBAT npoueaypara,
omucaHa B PBKOBOIHUS MOKyMEHT 3a oOma crparerusi 3a mpuiarane Ha PJ/IB oTtHocHO
nporieca Ha uHTepkanuOpupane (EBpomneiicka komucus, 2011 1.).

TexHUYEeCKUAT MOKJIaJ OTHOCHO MHTEepKalIuOpamusaTa Ha PamMkoBara NMpPEKTHBA 3a BOIUTE
ONMMCBa TOJAPOOHO Kak € U3BBPLIICHO HWHTEpKAIUOpanusaTa 3a KaTeroOpuUTe BOAA U
OHMOJIOTHYHHUTE KAUECTBEHU €IEMEHTU. TEXHHUYECKUAT AOKJIang € OpraHu3upaH B TOMOBE
criopeq BogHAaTa Kareropus (peku, e3epa, KpalOpexHH M IMPEexXOTHH BOIM), OMOIOTHYEH
KaueCTBEH €JEeMEHT MW reorpadcka HWHTEpKanuOpanvoHHa Tpyma. To3W TOM pasriexia
MHTEepKaTUOpanusaTa Ha METOAMTE 3a €KOJIOTMYHA OIleHKa Ha (ayHaTa Ha KpalOpexHuTe
BOJM M OeHTOCHUTE Oe3rpbOHauHu B UepHO Mope.

8.B.3.3. Todorova V. [Ed]. (2021). Overview of monitoring programs, gaps identification,
and research needs at Black Sea region”, Ed. CD PRESS, 197 p. ISBN 978-606-528-526-2

ABSTRACT: The report includes a review of the national marine monitoring programmes of
Bulgaria, Romania, Turkey, and Ukraine. Information is presented on the policy/legal
frameworks of monitoring and the national management specifics, types of implemented
monitoring, measured parameters, monitoring networks, spatial and temporal coverage of
available data, which are examined against the requirements of the European Directives —
Water Framework Directive (WFD) and Marine Strategy Framework Directive (MSFD,) as
well as the regional Black Sea Integrated Monitoring and Assessment Program (BSIMAP.) A
chapter is dedicated to the updated MSFD requirements through the revised MSFD Annex I
on the indicative ecosystem elements, anthropogenic pressures and human activities relevant
to the marine waters and the new Commission Decision on Good Environmental Status
(COMMISSION DECISION (EU) 2017/848 of 17 May 2017), which sets up the revised
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criteria, methodological standards, specifications and standardized methods for the monitoring
and assessment of the marine environment. National reviews reveal gaps at all levels — legal
frameworks and implementation, institutional capacity and cooperation, scientific and
technological methodologies for monitoring and assessments, spatial and temporal coverage
of available data, integrated assessment approaches. Based on the gap analysis, the research
needs are outlined, and recommendations are produced, which take into consideration the
requirements of the MSFD to provide for knowledge-based decisionmaking.

PE3IOME: JloknaabT BKJIIOYBA MpErie] HAa HAUUMOHAIHUTE NPOrpaMH 3a MOPCKH
MOHUTOpPHUHT Ha bwarapus, Pymbnus, Typuus u Ykpaiina. [IpeacraBena e uHpopmanus 3a
MOJUTUKATA/3aKOHOBUTE pPAaMKHU Ha MOHMTOPUHIA U CHEUUM(UKUTE Ha HAIMOHAIHOTO
YIPABJICHUE, BHUJIOBETE W3IBJIHABAH MOHUTOPHUHI, W3MEPEHUTE IapaMETPU, MPEKUTE 3a
MOHHMTOPHHI, IIPOCTPAHCTBEHOTO M BPEMEBOTO NOKPHUTHE HA HAJUYHHUTE JAaHHH, KOUTO Ce
pasriexaar cupsaMo M3UCKBaHUATa Ha EBponeickure nupektuBu — PamkoBa nMpeKkTHBa 3a
Bogute (PJIB) m PamkxoBata nupektmBa 3a wmopcka crparerus (PJAMC), kakto u
pernoHasHaTa nporpama 3a MHTErpUpaH MOHMTOPHUHI U oleHka Ha YepHo Mope (BSIMAP).
Enna rnaBa e mocBeTeHa Ha akTyalin3upaHuTe u3nckBaHus Ha PJIMC upe3 peBU3MpPaHOTO
npuioxkenue [ va PIMC 0THOCHO MHAMKAaTUBHUTE €KOCUCTEMHU €JIEMEHTH, AaHTPOIIOI€HHU
HATUCK Y YOBEUIKU JCWHOCTH, CBBP3aHU C MOPCKUTE BOAH, U HOBOTO Pemenue na Komucnsara
OTHOCHO JI0OpoTO chcTosiHUE Ha okonHaTa cpena (Pemenue (EC) 2017/848 na Komucusira ot
17 mait 2017 1.), KOETO YCTaHOBSIBA MPEPA3IIICIAHUTE KPUTEPHUH, METOIOJIOTUYHH CTAaHIAPTH,
cieun (KA ¥ CTaHJAPTHU3UPAHU METOAM 32 MOHUTOPHHT M OIIEHKAa Ha MOpCKaTa cpeja.
Hanuonanmuure mnpernenu paskpuBaT INPOINMYCKM Ha BCHUYKM HHMBA — IPAaBHU pPaMKH U
[IpWJIaraHe, MHCTUTYLMOHAJIEH KallaluTeT W ChTPYJHUYECTBO, HAYYHH MU TEXHOJOTHYHU
METOJOJIOTUA 334 MOHUTOPHUHI M OLCHKH, IPOCTPAHCTBEHO M BPEMEBO IIOKPUTHE HA
HAJIMYHUTE JaHHHU, OJIXOAM 32 MHTETpUpaHa OlleHKa. Bb3 0CHOBa Ha aHa/M3a HA NMPOITYCKUTE
CE 0YepTaBAT HYXAWUTE OT MU3CIEABAHMUS U C€ U3TOTBAT NMPENOPBKH, KOUTO B3e€MaT IPEIBUL
n3uckBanusaTa Ha P/IMC 3a ocurypsiBaHe Ha B3€MaHE Ha pPELICHMs], OCHOBAHH Ha 3HAHUS.

8.B.3.4. Todorova V. [Ed]. (2021). Black Sea Monitoring and Assessment guideline, Ed. CD
PRESS, 190 p. ISBN 978-606-528-527-9

ABSTRACT: This Guideline was prepared as part of the ANEMONE Project “Assessing the
vulnerability of the Black Sea marine ecosystem to human pressures” funded through the
Joint Operational Programme Black Sea Basin 2014-2020. The Black Sea Monitoring and
Assessment  Guideline (BSMAG) represents the first comprehensive regional
recommendation on the implementation of a harmonized methodological framework for the
monitoring and assessment of the Black Sea environmental status. BSMAG was developed in
line with the European legal requirements laid down in the Martine Strategy Framework
Directive that aims at implementing a precautionary and holistic ecosystem-based approach
for managing European marine waters. Although in the Black Sea region only Bulgaria and
Romania are EU Member States with the obligation to implement the MSFD, Georgia and
Ukraine are bound, through their Association Agreements with the EU to implementing the
MSFD and Turkey, as a candidate country, is also expected to approximate to EU legislation.
BSMAG advised a common framework for regional-level environmental status assessment of
pelagic habitats, benthic habitats biodiversity and seabed integrity, non-commercial fish,
marine mammals, eutrophication, contaminants in the marine environment and seafood, and
marine litter according to the most recent criteria and methodological standards of
COMMISSION DECISION (EU) 2017/848. The regionally representative ecosystem
elements for biodiversity assessment were defined through comparison of the typical benthic
and pelagic habitats present at national level and compilation of habitat lists at regional level.
A list of fish species of regional importance was also compiled including coastal and demersal
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shelf fishes. The ecosystem elements were outlined for a comprehensive eutrophication
assessment. The existing Environmental Quality Standards (EQS) for priority substances and
certain other pollutants in surface waters and biota were compiled. The existing Effects
Range-Low (ERL) and Environmental Assessment Criteria (EAC) values for contaminants in
sediments were also provided. A comprehensive overview of the national indicators and
thresholds was made for each of the descriptors address in the manual in order to propose
regionally agreed criteria, indicators for adverse effects on the state and thresholds for Good
Environmental Status (GES), as far as possible, based on the available scientific knowledge.
The Guideline suggested methods for integration of indicators and criteria towards overall
status assessment at the level of MSFD descriptors, as far as possible, based on available
scientific knowledge. Where data and scientific knowledge were currently insufficient, the
Guideline reflected such uncertainties in the proposals made.

PE3IOME: Tosa PbkoBoacTBO € n3rorseHo karo 4yact ot npoekt ANEMONE ,,Ouenka Ha
ySI3BUMOCTTa Ha YEpHOMOpPCKaTa MOpPCKa €KOCHUCTeMa KbM YOBEUIKM HATHCK®, (UHaHCHpaH
ype3 CbBMecTHaTa omepatuBHa nporpama YepHomopcku Oaceiin  2014-2020 .
PBKOBOICTBOTO 32 MOHUTOPHUHT U olieHKa Ha YepHo mope (BSMAG) npencrapisiBa mbpBarta
BceoOXBaTHA pETMOHANIHA TMPENOpbKa OTHOCHO TMPHJIAraHeTo Ha  XapMOHM3MpaHa
METOJIOJIOTUYHA paMKa 33 MOHUTOPUHT M OLIEHKAa Ha €KOJIOTUYHOTO ChCTOSIHUME Ha YepHo
Mope. PBKOBOACTBOTO € pa3paboTEeHO B CHOTBETCTBHE C EBPONCHCKUTE HOPMATHBHU
M3UCKBaHUs, omnpeaesieHn B PamkoBata mupektwBa 3a mopcka crparterus (PJAMC), kosto
ey npujiaraHneTo Ha Mnpeana3cH U XOJUCTUYCH CKOCUCTCMCH IMOAXOJ 3a YIPAaBJICHUC Ha
€BpOINEUCKUTE MOPCKM BoAM. Bbopeku, ye B UepHOMOpCKHS peruoH camo bwarapus u
PymbHus ca gppxaBu-uineHku Ha EC cbc 3agbimxenuero na npuiaratr PIAMC, I'pysus u
VYkpaiitHa ca 0OBBbp3aHM Ype3 CBOUTE cropazymMeHus 3a aconuupane ¢ EC ga mpummarar
PIAMC, a Typuus, kaTo cTpaHa KaHIUJATKa, CHIIO C€ OYaKBa Ja C€ IOOTMKH KbM
3akoHoaarenctBoTo Ha EC. BSMAG npenopbua 0011a pamka 3a olieHKa Ha ChCTOSTHUETO Ha
OKOJTHATa Cpella Ha PEeTMOHATHO HUBO HAa TEJIArMYHUTE MECTOOOUTAaHUS, OMOPa3HOOOpa3HeToO
Ha OEHTOCHUTE MECTOOOWUTaHUS M LIEJIOCTTAa Ha MOPCKOTO IHbHO, HEIPOMHUIIUICHUTE BUIOBE
puba, MopckuTe O03alHUIM, eyTpouKauusaTa, 3aMbPCUTEIUTE B MOpCKaTa cpelaa |
MOPCKHUTE XpaHU, U MOPCKUTE OTHAAbLIM CHOpe] Hail-HOBUTE KPUTEPUHU U METOJOJOTUYHUTE
craumaptu  Ha PEIIEHUE (EC) 2017/848 HA KOMUCUATA. Peruonaino
MPEACTABUTEITHUTE €JIEMEHTH Ha EKOCHUCTeMaTa 3a OIlIEHKa Ha OuopaszHooOpasuero Osxa
OIMPCACIICHU YpEe3 CpaBHCHUC Ha TUIIMYHUTC 6€HTOCHI/I n IeJarudyHu MGCTOO6I/ITaHI/I$I,
MPUCHCTBALIM HAa HAIMOHATHO HUBO M CBHCTaBSHE HA CIUCHIM C MECTOOOMTAaHUS Ha
PEruoHaJiIHO HHUBO. CobCcTaBeH € UM CHUCHK Ha pI/I6HI/IT€ BUJOBC C PCTHOHAIIHO 3HAYCHUC,
BKJIIOYUTETHO KpalOpe)kHH W JbHHU MmiendoBu pubu. bsxa odepraHu eneMEHTHTE Ha
eKOCHCTeMara 3a IUIOCTHA OlleHKa Ha eyTpodukamnusaTa. bsxa o0oIIeHH ChIIECTBYBAIIUTE
cTaHgapTu 3a kadectBo Ha okonHata cpena (CKOC) 3a mpuOpUTETHH BEIIECTBA U HIKOU
ApYTd 3aMBbPCUTENN B MOBBPXHOCTHUTE BOAM M OmoraTa. bsixa mpenocTaBeHH ChINO Taka
CBIIIECTBYBAIIIUTE CTOMHOCTH 3a HHUCHK auamna3oH Ha Bb3aeiictBue (ERL) m xpurepum 3a
ouieHka Ha okosiHara cpena (EAC) 3a 3ambpcurenu B cenuMeHnTu. HampaBeH e n3depnareneH
nperjies Ha HallMOHAJIHUTE MHAUKATOPH U MParoBe 3a BCEKU OT JIECKPUIITOPUTE, aJpecUpaH
B PBKOBOJICTBOTO, 32 J]a C€ MPEJI0OkKAT PErHOHAIHO ChIUIACYBAHU KPUTEPUU, HHIUKATOPHU 32
HEONaronpusITHU BB3ACUCTBUSA BBPXY CBHCTOSHHMETO M IparoBe 3a J00pO CBHCTOSIHME Ha
okonHatra cpena (GES), 10KoAKOTO € BB3MOXKHO, Bb3 OCHOBA HAa HAJUYHUTE HAYYHU
no3HaHus. PhKOBOACTBOTO mpezsiaraT HACOKM 3a MHTErpupaHe Ha MHAUKATOPU M KPUTEPUU
KbM OLIEHKa Ha I[JIOCTHOTO ChCTOSIHME Ha HHMBO Jeckpuntopu Ha PJIMC, nokonkoto e
BB3MOXHO, Bb3 OCHOBA HAa HAJIMYHUTE HAyYHU MO3HAHMs. TaMm, KbJIETO JaHHUTE U HAYUHUTE
IIO3HAHHUsA KbM MOMCHTA Ca 6I/IJII/I HCAOCTAaThbYHU, HACOKUTC OTpaA3ABAT TC3U HCCUTYPHOCTU B
HaIMPaBeHUTE MPEATI0KEHUSI.
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8.B.3.5. Lazar L., Boicenco L., Todorova V. et al. (2021). Black Sea state of environment
based on ANEMONE Joint Cruise”, Lazar L. [Ed], Ed. CD PRESS, 185 p. ISBN 978-606-
528-530-9

ABSTRACT: The time/duration of the cruise, polygons and parameters, methodology of data
acquisition and processing and indicators for good environmental status assessment were
selected in compliance and relevance of Black Sea Monitoring and Assessment Guideline
(BSMAG), aligned to the findings and recommendations from the BSIMAP (Black Sea
Integrated Monitoring and Assessment Programme). The Joint cruise, conducted between 30
September and 7 October 2019, comprised 3 sampling area / polygons and 21 stations
selected to cover shelf and open sea pelagic habitats and similar benthic habitats of each
partner country. An impressive number of water and sediment physical, chemical (including
pollutants) and biological samples (~1500), related to 120 parameters were measured during
the cruise, of relevance for indicator-based assessment of the western Black Sea
environmental status. Samples were collected from the seabed of the Romanian, Bulgarian
and Turkish Black Sea Shelf and extended measurements for dissolved oxygen, temperature,
salinity, nutrients, pollutants, and biological parameter (chlorophyll, phytoplankton,
ichthyoplankton, micro, meso and macrozooplankton) were performed in 21 stations. The
accumulated data served to prepare assessments of the state of the marine environment in the
northwestern and western Black Sea shelf in terms of the biodiversity of pelagic and benthic
habitats, cetaceans, eutrophication, pollutants and marine litter.

PE3IOME: BpemeTo/mpoabKUTETHOCTTa Ha Kpyu3a, IOJIMTOHUTE M IapaMeTpuTe,
METOOJIOTHUATa 3a ChOMpaHe W 00pabOTKa Ha JaHHWM W HMHAMKATOPUTE 3a OICHKa Ha
CbCTOAHUCTO HaA OKOJIHATa Cpclaa 0saxa I/136paHI/I B CBOTBETCTBHUEC CBHC PBKOBOI[CTBOTO 3a
MOHUTOpPHHT W oleHka Ha Yepno mope (BSMAG), cbhoOpa3eHM C KOHCTaTallMUTe |
npenopbkute oT BSIMAP (Ilporpama 3a uMHTErpypaH MOHMTOPMHI M OLIEHKa Ha YepHO
Mope). CbBMECTHUAT Kpyu3, npoBereH mexay 30 cenremBpu u 7 okromBpu 2019 1.,
BKJIIOUBAIlE 3 30HU/TIONIMTOHU 32 B3eMaHe Ha mpoOu u 21 craHuuu, n3dpanu aa oOXBarmat
menpoBd W OTKPUTH MOPCKH TICIarMYHU MECTOOOMTaHHWS W TMOA00HM OEHTOCHU
MECTOOOMTAaHUS Ha BcsKka cTpaHa mnapTHbop. Ilo Bpeme Ha Kpyusa O0sixa H3MEpeHH
BIICUAT/IABANl Opol (PU3MYECKH, XUMHUYHH (BKIIOUHUTETHO 3aMBPCUTENHM) W OHOJOTHYHU
npoOH OT BOJA M CEIUMEHTH (BKIIOYUTEIHO 3aMbpPCUTENIN) U Ouosioruunu mnpoodu (~1500),
cBbp3anu ¢ 120 mapamerbpa, KOUTO Ca OT 3HAYEHHUE 3a OLICHKA Ha €KOJIOTUYHOTO ChCTOSIHUE
Ha 3anaaHo YepHo mMope, 6a3upana Ha UHAUKATOpH. bsixa cbOpanu mpobu 0T MOPCKOTO ABHO
Ha PYMBHCKHS, OBJITAPCKUSI M TYPCKUSI YEPHOMOPCKH Ienip u Osixa M3BBPIICHU pa3IIuPEHU
HU3MCPBAHUA 3a PA3TBOPCH KUCIOPOA, TEMIICpaTrypa, COJICHOCT, XPaHUTCIHHU BCHICCTBA,
3aMBPCUTENIN W OHOJIOTMYHHM TapameTpu (XJopodwi, (UTOIUIAHKTOH, WXTHOILIAHKTOH,
MHUKpPO, M€30 M MAakKpo300IUIaHKTOH) 21 cranuuu. Harpynmanure naHHM Docioykuxa 3a
HU3TOTBAHEC Ha OLCHKHKU 3a CBCTOAHHUCTO HAa MOPCKaTa OKOJIHa Cp€aa B CEBEpO3amaJHUusA U
3amagHusl YePHOMOPCKU Mmiend Mo OTHOIIEHHWE Ha OMOopa3sHOOOpa3MeTo Ha MeNarudyHuTe U
OCHTOCHHUTE MECTOOOUTAHUS, KHTOMOJOOHUTE, eyTpouKanusaTa, 3aMbPCUTEIIUTE K MOPCKUTE
OTIIAbIIM.

8.B.3.6. Gheorghe A.M., Boicenco L., Panayotova M., Denga Y., Atabay H.,. Ozturk A.A,
Levent Bat, Mihaela Mirea Candea, Angelica Paiu, Andreea lonascu, Marian Paiu, Stefanova
K., Todorova V., Bekova R., Slabakova V., Vishnyakova K., Tolun L., Evcen A., Mutlu S,
Giileng Z., Oztekin A., Sahin F. (2021). Marine litter status on Black Sea shore through
Citizen Science, Gheorghe A-M. [Ed.], Ed. CD PRESS, 37 p. ISBN 978-606-528-561-3

ABSTRACT: The present document presents the results of the marine litter case studies
conducted in Bulgaria, Romania, Turkey and Ukraine, in 2019, spring and autumn sessions.
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The results of these studies, implemented with the help of citizens, on beach litter represent
the ground of the educational and awareness raising campaigns focusing on real data collected
from the field, analyzed and uploaded in European and international databases.

PE3KOME: HacTosimuar JOKYMEHT NPEACTaBs pe3yATaTUTE OT U3CIYJABAHUATA HA MOPCKUTE
oTHnagbly, npoBeaeHu B bearapus, Pymbaus, Typuus u Ykpaitna npes 2019 r., nponerHa u
€ceHHa cecuu. Pe3ynrtaTtute OT TE€3M NMPOY4YBAHUA, MPOBEACHU C IMOMOIITA Ha rpaxkAaHH,
BBpPXY IUIQAKHUTC OTHAaAbLOU MPCACTABIABAT OCHOBATA Ha O6pa30BaT€.HHI/IT€ KaMIIaHUUu U
KaMIIaHUUTE 3a TOBHUIIABaHE HA OCBEJIOMEHOCTTa, (OKYCHPAaHH BBPXY pPEAIHH JaHHH,
cbOpaHu Ha TepeH, aHAIM3UPAHU U Kau€HH B €BPOIEHCKU U MEXIYHApOIHU 0a3u JaHHHU.

8.B.3.7. Balestri E., Berkenhagen J., Blondeel L., Boulcott Ph., Canals M., Connor D. Coull
K., D'Andrea L., van Denderen D., Depestele J., Doncheva V., Egekvist J., Fanelli E.,
Fernandez U., Hiddink J. G., Holah H., Irusta J. M. G., Kavadas S., Kraan C., Mangano M.
C., Gonzalez Mirelis G., Nixon E., Panayotova M., Paoletti S., Papadopoulou N., Proietti R.,
Pulcini M., Punzon A., Sciberras M., Smith Ch., Stepanowska K., Taylor P. R., Todorova V.,
Tsikopoulou I., van de Velde S., Zlateva I. (2021). A series of two Workshops to develop a
suite of management options to reduce the impacts of bottom fishing on seabed habitats and
undertake analysis of the trade-offs between overall benefit to seabed habitats and loss of
fisheries revenue/contribution margin for these options (WKTRADE3). ICES Scientific
Reports. 3:61. 100p. DOI:10.17895/ices.pub.8206

ABSTRACT: WKTRADE3 developed methods and data flows that allow the assessment of
seabed abrasion, economic value, weight of landings and impact on the seabed of mobile
bottom-contacting gears in European waters by MSFD broad habitat type and métier. This
report provides regional-specific assessments of pressure and impact of bottom-contacting
fishing gears on the seabed and of trade-offs between fisheries and seafloor habitat protection.
We also present an analysis of spatial and temporal variation in core fishing grounds, and
review and evaluate any potential consequences to the ecosystem that could arise, if greater
areas of seabed are left undisturbed by bottom fishing. An attempt was made to disaggregate
variable costs from the STECF Annual Economic Report out on VMS data. The assessment
covers four MSFD (sub)regions, 22 sub-divisions and four countries from Mediterranean and
Black Sea. It is spanning from Norway and Finland in the North to Bulgaria in the south. For
all areas, the surface abrasion data were avail-able for at least one year. For the Greater North
Sea and Baltic Sea, it was possible to perform a complete analysis, while in the other regions
data availability was more limited and it was not possible to assess the seabed impact. The
impact of mobile bottom-contacting gears (MBCG) on seabed biota was assessed using two
different methods and the percentage unfished c-squares was used as an indicator of fishing
pressure. The average fishing intensity varies widely between habitat types and regions.
Landings per swept area, and landings per unit impact also vary be-tween métiers by an order
of magnitude. Effort reductions resulted in different responses between the two impact
indicators and the fishing pressure indicator. For PD, the reduction of effort resulted in
proportional reductions between benthic impact and fisheries value. For the two other
indicators, L1 and percentage area unfished, the relationship between the weight/value and the
indicators was not linear, meaning that larger improvements in the indicators could be
obtained at small decreases in fisheries landings. There are many other direct and indirect
benefits to eco-system and ecosystem services that could result from a reduction in MBCG,
but currently the methods and data are not available to quantify these at the required spatial
scale.

PE3IOME: WKTRADE3 pa3paboTu MeTO1 1 MOTOIM OT IaHHU, KOWTO TTO3BOJISBAT OIICHKA
Ha a0pa3usTa Ha MOPCKOTO AbHO, MKOHOMHYECKaTa CTOMHOCT, TETJIOTO Ha Pa3TOBApPBAHUATA U
BLSI[CI\/'ICTBI/ICTO BBpPXY MOPCKOTO ABHO OT NOABHM)XKHW JbHHU KOHTAKTHH pI/I6OJ'IOBHI/I Yp€au B
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eBpONEWCKH BOOM IO IIMPOKH THUIOBe MectooOuTanus Ha PJIMC u 1o cerMeHT Ha
pubapckuTe kKopabu. To3u HOKIaL IpenocTaBs crelu(GUIHA 3a PErMOHa OIICHKH Ha HAaTHUCKA
Y BB3JICHCTBUETO HA JHHHUTE PUOOIOBHU ypenus BbPXY MOPCKOTO JHHO U HA KOMIIPOMHCHTE
MeXay puOOIOBa M 3alUTaTa Ha MECTOOOMTAaHMATa Ha MOPCKOTO AbHO. Hue cbimo Taka
Mpe/ICTaBsIMEe aHaIu3 Ha MPOCTPAHCTBEHUTE W BPEMEBU BapUAIlMU B OCHOBHUTE PUOOIOBHU
30HM U TperjiexjamMe M OlIeHSBaMe€ BCHYKHM MOTEHIUATHU IOCIEIUIM 3a €KOCHUCTeMara,
KOUTO OWXa MOTJM Ja BB3HHKHAT, aKO MO-TOJEMHU IUJIONM OT MOPCKOTO JBHO OCTaHAT
Heo0e3MOKOsBaHU OT JbHHMS puboIioB. belle HanmpaBeH ONMUT J1a ce pa3aesiaT NPOMEHIINBUTE
pa3xomu OoT roaumiHus ukoHomuuecku noknaa Ha STECF na 6a3ata Ha maHHM oT VMS.
Ornenkara o6xBamia yetupu (mom)pernona Ha PJIMC, 22 noapasneneHus U 4eTUPH TbPiKaBU
or CpennzemHo u Yepno mope. Ilpoctupa ce or Hopserus u ®unnanaus Ha ceBep 10
Buarapusi Ha ror. 3a BCUYKH 00acTH TaHHUTE 3a TIOBBPXHOCTHATA abpasus Osixa HAIUYHU
3a MoHe eqHa roauHa. 3a ronsMoro CeBepHo Mope u bantuiicko Mope Gelie Bb3MOXKHO Ja ce
U3BBPIIM MBJCH aHalu3, JAOKATO B JPYTUTE PETMOHM HATMYHOCTTa HAa JaHHU Oeme Tmo-
OrpaHMYeHa U He Oelle BB3MOXKHO Ja C€ OIECHU BB3JACHCTBUETO Ha MOPCKOTO IBHO.
Bw3nelicTBueTo Ha MOOMIIHUTE Ypeau, KOHTaKTyBalllk C IbHOTO BbPXY OHOTaTa Ha MOPCKOTO
IbHO Oelle OIEHEHO ¢ MOMOIITa Ha JIBa pa3IMYHU METOJa M MPOLEHTHT c-KBaapaTH 0e3
pubosioB Oerie W3MOJA3BaH KaTro WHAMKATOpP 3a HaTtucka npu pubosoB. CpemHara
WHTEH3WBHOCT Ha PHOOJIOB Bapupa B IIMPOKU T'PAHUIUA MEXKAY THUIOBETE MECTOOOWUTAHUS U
peruonute. Pa3ToBapBaHusiTa Ha MpoTpaliipaHa IUIOL[ M pa3TOBapBaHUATa Ha EAMHHIIA
BB3/IaliCTBUE CHINO BapHpaT MEXKIY OTICITHUTE CETMEHTH C €IMH MopsabK. HamansBaHneTo Ha
YCUJIMETO BOJAM A0 Pa3IUYHU OTTOBOPH Ha JBaTa MHIMKATOpa 3a BB3JICHCTBUE U MHAUKATOPA
3a pubonoBeH HaTucCK. 3a PD HamansBaHeTO Ha YCHIMETO JOBeIE A0 MPOMOPIHOHAIHU
HaMaJIeHUsT MEXIy OCHTOCHOTO BB3JIEHCTBHE M pUOOJIOBHATA CTOWHOCT. 3a JIPyruTe JBa
nokazarens, L1 u mporenTHaTa riom 6e3 puOoJoB, Bpb3KaTa MEXKAY TErJI0TO/CTOMHOCTTA U
MHIMKATOPUTE HE € JIMHEHHA, KOETO O3HauaBa, uye MOo-rojeMH MOJ0OpEeHHs Ha MOKa3aTelInuTe
MoraT Ja ObJaT MOTy4YeHH MpH MK HAMAJICHUS Ha pa3ToBapBaHUsATa OT pubonoBa. Mma
MHOTO JIPYTH MPEeKH M KOCBEHM IOJI3M 3a €KOCHCTeMaTa M €KOCHUCTEMHHUTE YCIYTH, KOUTO
Ouxa MOIJIM Ja MPOU3TEKAT OT HaMalsBaHE HAa MOOWIIHUTE Ypeau, KOHTAKTYBaIll ¢ AbHOTO,
HO MOHACTOSIIEM METOAUTE U JaHHUTE HE ca HAIMYHU 3a KOJIMYECTBEHOTO UM ONpEEISIHE B
HEOO0XOAUMUS POCTPAHCTBEH MaIao.

8.B.3.8. Doncheva V., Hristova O., Djurova B., Trifonova E., Todorova V. (2018). Organic
enrichment in the Bulgarian Black Sea coastal sediments based on geochemical indicators.
Proc. of 14th Int. Conf. on Marine Sciences and Technologies - Black Sea’2018, Varna,
Bulgaria, pp. 186-194. ISSN 1314 — 0957

ABSTRACT: Coastal sediments were classified according to their organic enrichment. The
physico-chemical parameters pH, Eh, oxygen and organic carbon were measured in the
surface layer of the sediments collected at 44 stations during monitoring cruise in June-July
2016. Grain size analyses were performed on all collected samples. The K-Means Cluster
Analysis method was used to classify the data based on the closest centroid.

PE3IOME: KpaiiOpe:xxHUTE CEeIUMEHTH Osxa KiIacU(UIUPAHU CHOPE] TSIXHOTO OPTaHHYHO
oborarsBane. Pusnko-xumuunure napamerpu pH, Eh, kucinopox m opranuyeH BBIIEpoX
0s1xa I3MEPEHU B MMOBBPXHOCTHHUSI CJION HA CEAMMEHTUTE, ChOpaHu B 44 CTaHIIMU IO BpeMe Ha
MOHUTOPUHIOBHSI KpyH3 mipe3 toHu-tonn 2016 r. Ha Bcruku chOpanu mpobu 0s1Xxa N3BbpIICHH
3bPHOMETPUYHE aHAIM3HM. 3a KiIacupuIimpaHe Ha JaHHUTE Oemre u3moi3BaH MeToabT K-
Means Cluster Analysis.

8.B.3.9. Doncheva V., Todorova V., Valchev N., Teaca A., Muresan M., Populus J., Vasquez
M., Manca E. (2018). Mapping seabed habitats in EMODnet - the Black Sea case. Proc. of
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14th Int. Conf. on Marine Sciences and Technologies - Black Sea’2018, Varna, Bulgaria, pp.
239-244. ISSN 1314 — 0957

ABSTRACT: EMODnet Seabed Habitats has developed, improved and gradually increased
the coverage of a broad-scale seabed habitat map for Europe's seas, also known as
EUSeaMap. The first Black Sea physical habitats map was created as a part of EUSeaMap
Phase Il. The habitats are classified according to the EUNIS (Version 2007-11) habitats
classification, and also as MSFD ‘“Benthic Broad Habitat Types”(as defined in the
Commission Decision 17 May 2017). Statistical analyses were used to define the thresholds
of biologically relevant physical and chemical parameters, which were then used to model the
habitats boundaries. The ongoing Phase |1l of EMODnet Seabed Habitats will deliver maps to
the highest resolution possible, taking account of the best-resolution data coming from other
Lots (for example, Lot 1 Geology), accessing ground truthing data, and boosting the existing
library of digital habitat maps. MSFD Benthic Broad Habitat types map is a new product
made available that is especially suitable to inform against the MSFD criteria D1.6 — Habitat
condition and D6.1 - Physical damage.

PE3IOME:

EMODnet Seabed Habitats pazpabotu, momoOpu ¥ MOCTENEHHO YBETUYM TMOKPUTHETO Ha
IUpoKoMaiiadHa KapTa Ha MECTOOOMTAaHUATa HAa MOPCKOTO JBHHO 3a €BPOINEHCKUTE MOPETa,
u3BectHa oule kato EUSeaMap. IIspBara kapta Ha ¢uszndyeckure MectooOuTaHus B YepHo
Mope € cw3mameHa karo dvact oT daza Il wa EUSeaMap. Mectoobutanusara ca
KJacu(uuupanu chriaacHo kinacudukanusara Ha MecrooduTanusara Ha EUNIS (Bepcust 2007-
11), a cpmo u kato MSFD ,,,beHTOCHH MMPOKH THUIIOBE MECTOOOMTAHUA (KaKTO €
onpeneneHo B Pemenue na Komucusta or 17 mait 2017 r.). M3non3Banu ca cTaTUCTUYECKH
AHAJIM3KW 3a OINpCACIAHC Ha IIParoB€TC Ha OMOJIOTUYHO 3HAYNMU (1)I/ISI/I‘IHI/I U XHUMHUYHU
nmapamMeTpu, KOUTO CJCA TOBa Ca HUIMNOJ3BAHU 3a MOACIUPAHC Ha TPaHUOUTC HaA
MecroobutanusTa. [Ipoasmkasamara ¢asa II1 nva EMODnet Seabed Habitats me npenoctasu
KapTu ¢ Bb3MOXKHO Hal-BHCOKa PasaCIUTCIIHA CHOCOGHOCT, KaTO CC B3CMAT NpCABUA NAHHUTC
C Hail-moOpa pa3aenuTeNIHa CIOCOOHOCT, MJBAIKA OT JIPYrH MapTUIX (HAmpHUMEp TeOJ0KKa
naptuga 1), 1ocThI 10 HA3eMHU JAHHU 332 UCTUHHOCT M yBEJIIMYAaBaHE HAa ChIIECTBYBAIaTa
oubmuoreka ot 1MdpoBH KapTH Ha MecrooOutaHmsTa. Kaprara Ha OEHTOCHUTE
IIMPOKOOOXBAaTHH TUIOBE MecTooOutanus Ha P/IMC e HOB HalW4YeH MPOAYKT, KOUTO €
ocobeHo moaxonsil 3a uHpopmupane crpsimo kputepunte Ha PJIMC D1.6 — ChcrosiHue Ha
MecrooouTanusata u D6.1 — dusnuecku meTH.

8.B.3.10. Kotsev I., Keremedchiev, St., Todorova V., Trifonova E., Dimitrov L., Andreeva
N., Eftimova P. (2012). Mapping of the sub-littoral substrates as a basis for the identification
of NATURA 2000 habitat types 1110 and 1170 in the Bulgarian Black Sea. Proceedings of
European SCGIS Conference *“Best practices: Application of GIS technologies for
conservation of natural and cultural heritage sites” 21 -23 May 2012, Sofia, Bulgaria, 31-38
pp., ISSN 1314-7749.

ABSTRACT: The paper examines the levels of representativeness of the current NATURA
2000 network within the Bulgarian sector of the Black Sea regarding habitat types 1110
(sandbanks) and 1170 (reefs). The distribution of these habitats is directly linked to certain
lithologic substrates, e.g. sandy sediments (sand banks) and rock substrates (reefs). Hence, the
initial habitat assessment requires mapping of the associated seabed substrates. Results of the
GIS analyses revealed that despite fulfilling the formal requirement at least 20 percent of the
habitats’ spatial extents to be included in the national network, there are several unacceptable
omissions concerning potential sites of community importance. Therefore, these ecologically
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important sub-littoral areas are proposed for inclusion in the national NATURA 2000
network.

PE3IOME: Cratusta pasriexzaa HHMBAaTa Ha NPEICTaBUTEIHOCT HA TEKyIlaTa Mpeka
HATYPA 2000 B Obarapckusi cexktop Ha YepHO MOpe IO OTHOIICHHE HAa THUIIOBE
mecroobutanuss 1110 (msacpunum Operose) m 1170 (pucdose). Pasmpenenenuero Ha Te3u
MECTOOOUTAHUS € MPSIKO CBBP3aHO C OIMpPENEJeHH JMUTOJNOXKKU CyOCTpaTH, Hamp. MACHYHU
cemuMeHTH (mAchbuHHM OperoBe) u ckanHU cyOctpatu (pudose). CremoBaTenHO
I'bpBOHAYaIHATA OLIEHKAa Ha MECTOOOMTAaHHWETO H3UCKBAa KapTorpadupaHe Ha CBbpP3aHHUTE
cyOcTpatn Ha MOpckoTo AbHO. Pesynrature or ['MC ananm3uTe mokazaxa, 4e BBIPEKH
M3IBJIHCHUETO Ha (DOPMATHOTO M3HMCKBaHE Hail-maiko 20 mpoIleHTa OT MPOCTPAHCTBEHUTE
o0XBaTH Ha MecTooOWTaHUATA Ja OBAAT BKIIOUEHU B HAllMOHAIHATA MPEXa, MMa HAKOIKO
HENMPUEMJIUBU MPOMYyCKa M0 OTHOLIEHHE Ha MOTEHIUAIHU 00EKTH OT OOLIECTBEHO 3HAUYCHHUE.
ETo 3aI1110 T€3u eKOJIOruYHO BaKHU CYOTUTOpAIHA TEPUTOPUH CE MpEAJiarar 3a BKIIOYBAHE B
HannmonanHaTta Mpexa HATYPA 2000.

8.B.3.11. Panayotova M., Daskalov G., Todorova V., Georgieva l., Bekova R., Klayn S.,
Biserkov V. (2018). Mapping and assessment of the ecosystem services to fisheries in the
Black Sea, 136-141, ISSN:1314-0957

ABSTRACT: Ecosystem services “Wild animals and their outputs” and “Animals from in-
situ aquaculture” were assessed in the Bulgarian Black Sea by application of two indicators -
landings of fish and shellfish and aquaculture harvest. The assessment was based on data
fromthe official landings and aquaculture production statistics during 2013 — 2015. A
classification scheme was developed to produce five classes of ecosystem service quality
status: high, good, moderate, poor and bad. Mapping of landings showed high status in the
outer Bourgas Bay and moderate to poor status in the other areas, due to low fishing effort in
the remote fishing grounds resulting in minor catches. Good and moderate status of
aquaculture harvest was registered in front of capes Kaliakra and Maslen nos, where highly
productive blue mussel’s farms have been established. Assessment and mapping of these
ecosystem services is very important for formulating reliable scientific advice advice to the
authorities managing the fisheries and marine ecosystems.

PE3IOME: bsxa oOLEHEHM €KOCUCTEMHHUTE YyCIyru ,,JIUBUTE >KMBOTHH U TAXHATa
npoaykuus” U, KHBOTHHUTE OT in situ akBakylITypu B OBITapckoTo UepHOMopue dupe3
IpujaraHe Ha JiBa Moka3aTelisi — pa3ToBapBaHMs Ha pula U MM, U TOOMB HA aKBAKyJITYpH.
OI.[CHKaTa C€ OCHOBaBa Ha O(bI/IHI/IaJ'IHI/ITe CTaTUCTUYCCKHW OJaHHHM 3a pa3TOBaApBaHUATA H
MIPOU3BOJICTBOTO Ha akBakynTypu npe3 2013 — 2015 r. bemre pa3paboTeHa kiacupuKaoHHa
CXEMa 3a Chb3JJaBaHC Ha II€T KJjlaca 3a CTaTyC Ha Ka4€CTBO Ha CKOCUCTEMHUTEC YCIIYyIru: BUCOKO,
n00po, ymepeHo, Jjomo u Jjomo. KapTupaHeTo Ha pas3TOBapBaHUATa II0Ka3a BHCOKO
CBhCTOSIHME BbB BHHIIHUS bypracku 3ajiuB U yMEPEHO JI0 JIOLIO ChCTOSIHUE B IPYTUTE PalloHHU,
nopaau HUCKOTO pI/I6OJIOBHO yCuime B OTAAJICUCHUTC pI/I60.HOBHI/I 30HH, BOACIIO OO0 MaJIbK
ynoB. JloOpo M cpeaHO ChCTOSHHME Ha aKBaKYJITYpHUS JOOUB € PETHCTPUPAHO TMPEI HOC
Kannakpa u Macien Hoc, KbAETO Cca Ch3/1aJICHM BUCOKONMPOIYKTUBHHU CTOMAHCTBA 32 YEPHU
mugu. OneHkara u KapTorpagupaHeTo Ha Te3W €KOCHUCTEMHHU YCIYTH € MHOTO Ba)XKHO 3a
dbopMynMpaHeTO Ha HAAEKAHM HAYYHH MPENOPbKM KbM OpraHuTe, YIpaBIsBaIld
prubapCTBOTO U MOPCKUTE EKOCUCTEMH.

8.B.3.12. Panayotova M., Todorova V. (2015). Diversity and community structure of fish in
the Bulgarian Black Sea shelf area. Journal of Research in Agriculture and Animal Science
Vol. Issue 3 (2015), 07-14. ISSN (Online): 2321-9459
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ABSTRACT: The diversity and structure of the fish communities in the Bulgarian Black Sea
shelf area were examined in spring, summer and autumn seasons during the period 2010 —
2012. We analyzed data from 146 demersal trawl hauls collected during four research
surveys. Temporal patterns in structure of fish agglomerations were assessed using a
combination of diversity measures (species richness, Shannon diversity and evenness) and
multivariate analyses. In total, 35 fish species were identified, distributed among 23 families.
The diversity and evenness indices were the highest in summer and autumn seasons and
decreased in spring. Three main assemblages along the Bulgarian coast were recognized by
cluster analysis and multidimentional scaling. Our study provides the first description of
current diversity pattern in the Bulgarian Black Sea shelf area and baseline for future
monitoring of the fish diversity and community structure.

PE3IOME: Pa3nooOpa3uero u CTpyKTypara Ha puOHUTE ChOOIECTBa B miendoBara 30Ha Ha
OparapckoTo UYepHomopue ca M3CIEABAHM NpPE3 MPOJETHUS, JICTHUS U €CEHHUS CE30H B
nepuoaa 2010 — 2012 r. Ananusupanu ca 1aHHu OT 146 TeryieHus ¢ JbHHH TPajoBe, ChOpaHu
II0 BpeMe Ha YETUPU U3CJIEAOBATEIICKU IIPOYYBaHUs. BpemeBuTe Monenu B CTpyKTypaTa Ha
puOHUTE arjJoMepanu Osfxa OIECHEHH C TIOMOINTAa Ha KOMOWMHAIMS OT METPHKH 3a
pasHooOpa3ue (BUIOBO OorarctBo, paszHooOpazue Ha IllanbH U paBHOMEPHOCT) U
MHOTOBapUAaHTHH aHaIu3u. bsxa uaeHTudunmpanu obmo 35 Buga pudH, pasnpeacicHu B 23
cemeiicTBa. MHaekcuTe Ha pazHoOOpa3ne M PaBHOMEPHOCT Ca Hai-BUCOKH Ipe3 JICTHHS U
€CEeHHHUs CE30H W HaMaysiBaT IMpe3 MpoJeTTa. [pH OCHOBHH TPYNH IO OBITapCKOTO
KpaiiOpexxue Osxa pa3no3HaTy Ype3 KIIbCTEPEH aHAIW3 U MHOTOMEPHO Mamabupane. Hamero
MpOyYBaHEe MPEIOCTaBs MHPBOTO OINMHCAHHWE HA ChBPEMEEHUsS MOJEN Ha pazHooOpaszue B
Obparapckara mendoBa 30Ha Ha YepHO MOpe M M3XOJHA JHMHHUA 32 ObJAEH] MOHUTOPUHI Ha
puOHOTO pazHOOOpa3me U CTPYKTypaTa Ha ChOOIIECTBOTO.

8.B.3.13. Populus J., Vasquez M., Albrecht J.,, Manca E., Agnesi S., Al Hamdani Z.,
Andersen J., Annunziatellis A., Bekkby T., Bruschi A., Doncheva V., Drakopoulou V.,
Duncan G., Inghilesi R., Kyriakidou C., Lalli F., Lillis H., Mo G., Muresan M., Salomidi M.,
Sakellariou D., Simboura M., Teaca A., Tezcan D., Todorova V. and Tunesi L. (2017).
EUSeaMap, a European broad-scale seabed habitat map. 174p. DOI:10.13155/49975

ABSTRACT: In order to benefit from the potential offered by the European marine basins in
terms of growth and employment (Blue Growth), and to protect the marine environment, we
need to know more about the seafloor. European Directives, such as the MSFD, but also the
Horizon 2020 roadmap explicitly called for a multi-resolution full coverage of all European
seas including bathymetry, geology and habitats. The present work has made a big step
forward in this direction. The broad-scale map referred to as EUSeaMap has been created by
this project and covers all European basins from the Barents Sea to Macaronesia and to the
Black Sea. By harmonising mapping procedures - based on the EUNIS classification - and
fostering a common understanding among seabed mappers in Europe, EUSeaMap provides
today the community with a comprehensive, free and ready-to-use map that can find
applications at regional scale for management and conservation issues. The project improved
the understanding of the EUNIS habitat classification - with a focus on the Adriatic and the
Black Sea - by better specifying transitions between classes based on benthic ground-truth
data. It has fostered the development of oceanographic variables such as light, waves and
currents that have a strong bearing on habitats. Finally it has also been instrumental in
developing map confidence assessment methods that account for the broad spatial variation in
data sources quality and for uncertain boundaries between habitat classes. The EUSeaMap
methods are repeatable and ensure that the predictive maps can continue to be improved in the
future, as a result either of EUNIS enhancements or increase in resolution.
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PE3IOME: 3a na ce Bb3moa3BaMe OT MOTEHLMANA, MpeAsiaraH OT €BPONEHCKUTE MOPCKU
OaceilHu 1o OTHOIIEHHE Ha pacTexk W 3aeTocT (CHH pacTex), W 3a Ja 3aluTUM MOpCKaTa
cpena, TpsiOBa J1a 3HaeM IMoBeue 3a MOPCKOTO AbHO. EBponeiickute nupexrusu, karo PIMC,
HO CBIIO M IbTHaTa Kapta Ha XOpu30HT 2020 M3pUYHO MPU30BABAT 3a MBJIHO MOKPUTHE C
MHOTO pa3/IeJUTEIHA CHOCOOHOCTH Ha BCHYKH €BPONEHCKH MOpETa, BKIIOYUTEIHO
OatumeTpusi, Teojoruss U Mecroobutanus. Hacrosmata pabora HampaBW ToOJisIMa Kpadka
Hanpea B Ta3u mocoka. lllupokomamabnara kapra, Hapuuana EUSeaMap, e ch3naneHa ot
TO3H MPOEKT U 00XBaIlla BCHYKU €BpOIeicku O6aceitnn oT bapenmoBo mope 10 MakapoHe3us
u 10 YepHo mope. Upe3 xapMOHM3MpaHE Ha MPOLEAYPUTE 3a KapTorpadupaHe - Bb3 OCHOBA
Ha knacudukanusta EUNIS - u HachpuaBane Ha 00110 pazdupaHe Mexy kapTorpadure Ha
Mopckoto apHO B EBpoma, EUSeaMap mpemoctaBs aHec Ha OOIIHOCTTa H3uepIiaTeliHa,
Oe3mIaTHa M TOTOBAa 3a M3IOJ3BAaHE KapTa, KOSATO MOXE Ja HaMepu IPHIOXKEHHsS B
peruoHaseH mamiad 3a mpoOjeMH Ha YHpaBICHHETO M oma3zBaHeTo. [IpoekThT momobpu
pazOupanero Ha kiacudpukanusara Ha Mecroobutanusta Ha EUNIS - ¢ ¢dokyc BBpXY
AnpuaTtnuecko 1 YepHo Mope - upe3 M0-100p0 YTOUHSBAHE HA MPEXOIUTE MEKIY KIIaCOBETE
Bb3 OCHOBAa Ha BaJIWJUpaAllM JaHHU. ToHl HachpuM pa3BUTHETO Ha OKeaHOrpadcku
IIPOMEHJIMBU KaTO CBETJIMHA, BBIHM U TEUYEHUS, KOUTO HUMAaT CUJHO BIUSHUE BBPXY
MectooOuTanusaTa. M Hakpas, TOH ChIIO € MoNe3eH 3a pa3pabOTBAaHETO HA METOAM 3a OLICHKA
Ha JIOCTOBEPHOCTTAa HAa KAPTUTE, KOUTO OTYMTAT IIMPOKUTE IMPOCTPAHCTBEHM BapHallM B
KAaueCTBOTO Ha U3TOYHHULUTE HAa JAHHM W HECUTYPHHUTE TPaHULM MEXAY KIACOBETE
Mmecroobutanus. Meroaure Ha EUSeaMap ca moBTopsieMH U rapaHTUpar, ue MpeicKa3yeMHuTe
KapTH MOrar Jia MpoABbDKAT Jja ce MoJo0psABaT B ObJEIIE B pe3yaTaT WK Ha MOA0OpEHUs Ha
EUNIS, unu Ha yBenruaBaHe Ha pazeuTeNIHaTa CHOCOOHOCT.

8.B.3.14. Prodanov B., Kotsev I., Keremedchiev St., Todorova V., Dimitrov L. (2013). Initial
assessment of the technogenic pressure in the mediolittoral zone of the Bulgarian Black Sea
coast. Proceedings of the Second European SCGIS conference “Conservation of Natural and
Cultural Heritage for Sustainable Development: GIS-based Approach”, September 24th,
2013, Sofia, Bulgaria.

ABSTRACT: The study presents a quantitative evaluation of the Bulgarian mediolittoral
zone’s physical alterations due to construction of hydrotechnical structures. It was performed
in fulfillment of the obligations under the Marine Strategy Framework Directive (MSFD) to
estimate the Sea-floor integrity (Descriptor 6), Physical loss and Physical damage
(Descriptors 6.1 and 6.2) as part of the initial assessment of the marine environmental status.
The initial assessment is based on sufficient data with low degree of extrapolation. The dense
concentration of artificial structures along the Bulgarian Black Sea coast represents the main
factor causing physical loss and damage of the mediolittoral substrates and habitats due to the
alterations of the hydrodynamic and sediment transport regimes, manifested in deterioration
of the water circulation and increased sedimentation. The varied degree of technogenic
transformation within the mediolittoral zone required its division into five regions for better
spatial analysis. Highest rates of technogenic pressure were identified for coastal zone sectors
cape Kaliakra-cape Galata and cape Emine-cape Sozopol, while lowest were reported for cape
Sivriburun-cape Kaliakra and cape Sozopol-river Rezovska. These trends are expected to
continue due to forthcoming economic activities, e.g. construction of new coastal protection
structures, harbor and tourist infrastructure, the completion of the "South Stream" gas pipeline
etc.

PE3IOME: [IpoyuBaHeTo mpeacTaBs KOIUYECTBEHA OIICHKA HAa (PM3MUYECKUTE M3MEHEHHS Ha
OBJITAPCKUS MEIUOIUTOPAT B pE3yATaT Ha M3TPAXKIAHETO HA XUAPOTEXHUUECKH ChOPBKECHUSI.
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beme u3BbpIIEHO B M3MBIHEHHE Ha 3aJbJDKEHUSATA ChIJIACHO PamkoBaTa AUpeKTHBa 3a
Mopcka crparerust (PJIMC) 3a omenka Ha 1en0cTTa Ha MOPCKOTO aBHO (Jleckpumrop 6),
¢usnueckara 3aryba u ¢usmdeckoro yspexnane (leckpumropu 6.1 u 6.2) xaTto 4act oOT
I'bpBOHAYaIHATA OILIEHKa Ha ChCTOSHUETO Ha MOpCKaTa OKOJHA cpeaa. [IbpBoHauanHara
OLICHKa C€ OCHOBaBa Ha JIOCTAThYHO JJAHHU C HHUCKA CTENEH Ha eKcTpanojanus. I'bcToTO
ChCpEOTOYaBaHE HAa M3KYCTBEHH CTPYKTYPH IO OBITapcKOTO YEPHOMOPCKO KpaiOpexue
NpEJCTaBIsiBA OCHOBHMAT (pakTop, NpUUYUHsBALl (u3nyecka 3arydba W yBpexkaaHe Ha
MEANOIUTOPAIIHUTE CyOCTpaTh U MECTOOOUTAHUS IOPAAN MPOMEHHUTE B XUIPOIMHAMUYHUS U
CEIMMEHTHUS TPAHCIIOPTEH PEXKUM, M3Pa3siBalllM CE B BIIOLIABAHE HA BOJHATA LIMPKYJIALUS U
MOBUIIIEHA ceiMMeHTalus. Pa3nnyHara creneH Ha TEXHOT€HHA TpaHchopMalrsa B paMKUTE Ha
MEIMOJINTOpaTHATa 30Ha U3UCKBA Pa3/IeNITHETO i Ha MeT paiioHa 3a Mo-A00bp MPOCTPAHCTBEH
aHanu3. Haii-BUCOKM HHMBa Ha TEXHOTEHEH HATHCK Ca YCTaHOBEHH 3a CEKTOpPHUTE Ha Operosata
30Ha Hoc Kannakpa-Hoc ['anata u Hoc EMune-Hoc Co30mo51, a Hali-HUCKU ca OTYETEHH 3a HOC
CuBpudypyn-noc Kammakpa u Hoc Co3zomnon-peka Pe3oBcka. OuakBa ce T€3W TEHICHIIUHU Ja
IPOABJDKAT MOpPAAM NPEACTOSAIM MKOHOMMUYECKH JEHHOCTH, HaIlp. M3rpaXkJaHEe Ha HOBU
Opero3amuTHi ChbOPBKEHUs, MIPUCTAHUIIHA U TypUCTHUECKa UHPPACTPYKTYpa, 3aBbpIIBAHE
Ha razonpoBoja "FOxen notok" u ap.

8.B.3.15. Teaca A. Todorova V., Begun T., Muresan M., Sezghin M., Urkmez D., Filimon A.
Benthic habitats. In: Moncheva S. and L. Boicenco [Eds], MISIS Joint Cruise Scientific
Report, 2014. State of Environment Report of the Western Black Sea based on Joint MISIS
cruise (SOE-WBS), pp. 111-170. ISBN: 978-606-598-367-0

ABSTRACT: The Joint cruise, conducted between 22 -30 July, 2013 on board RV
Akademik, comprised 3 sampling polygons and 18 stations, selected so as to cover coastal,
shelf and open sea pelagic habitats and similar benthic habitats of each partner country,
defined according to the Initial Assessment Reports (IAR) of Bulgaria and Romania, and
comparable approach followed arbitrary for the transect in front of Turkey — Fig.1. An
impressive number of water and sediment physical, chemical (including pollutants) and
biological samples (1246), related to 125 parameters were measured during the cruise (Fig.2)
of relevance for indicator based assessment of the WBS environmental status. SOE-WBS is
organized in eight Chapters. The General Hydrographic conditions of the WBS and the
specific Hydrographic conditions during the cruise are discussed in Chapter I. Out of the 11
Descriptors of MSFD, indicator based assessments of environmental status are provided for 7
descriptors with dedicated Chapters: Chapter 1. Biodiversity (D1) and Habitat Integrity (D6)
covering the biological components phytoplankton, zooplankton and zoobenthos; Chapter I11.
Non-indigenous species (D2); Chapter IV. Eutrophication (D5); Chapter V. Contaminants
(D8); Chapter VI. Contaminants in biota (D9) and Chapter VII. Marine Litter. Special
Chapter is dedicated to the formulation of Gaps and Recommendation (Chapter VIII)
stemming from the analysis by descriptors.

Although not exhaustive, as the first report based on harmonized indicators the SOE-WBS is
expected to contribute to the improvement of national monitoring programs in Bulgaria,
Romania and Turkey in compliance to MSFD implementation, as well as assist the Black Sea
Commission in the effort to develop integrated monitoring system for the Black Sea at basin-
wide scale.

PE3IOME: CbBMecTHUAT KpyH3, npoBeneH Mexay 22 -30 romu 2013 r. va 6opna na HUK
»AKaIeMHK®, BKIIOYBaIe 3 OJIMTroHa 3a B3eMaHe Ha mpobu u 18 craHumm, n30paHu Taka, 4e
Ja TOKPUAT KpaOpexHH, MIeI(POBH M OTKPHUTH MOPCKH IEJardu4Hd MECTOOOMTaHUS H
MmogoOHW OEHTOCHM MECTOOOMTaHWs Ha BCAKAa CTpaHA IMAPTHHOP, OMpPEAENIEHHU ChITIACHO
Hoxnanute 3a mbpBoHavaina oueHka (JI10) na bearapus u PyMmbHUS U ChIIOCTaBUM MOJXO]T
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MIPOM3BOJIHO CIIE/IBAH 3a TpaHceKkTa npen Typuus. BneuatisBamg Opoi puU3n4ecKku, XUMUYHH
(BKITFOUUTEITHO 3aMBPCUTENIN) U OMOJIOTHYHH NMPOOH OT Boaa U cenuMenTH (1246), cBbp3aHu C
125 nmapamerspa, 0sxa U3MEPEHHU 1O BpeMe Ha KpyH3a OT 3HAa4eHHUE 3a OICHKa, Oa3upaHa Ha
WHJIMKATOPH, HAa EKOJOTMYHOTO CBHCTOSHUE Ha 3amagHus depHoMopcku tmend (3YLL).
Jloknanset 3a cheTosiHreTo Ha 3UI e opranusupan B ocem rnaBu. O0mmuTe xuaporpadcku
ycnousi Ha 3YII w cnenuduunure xumporpadcku YCIOBUS MO BpeMe Ha Kpyus3a ca
oocpaenn B I'maBa I. Ot 1l-te geckpuntopa Ha PJAMC ca mpemocTtaBeHH OLIEHKH Ha
€KOJIOTUYHOTO ChCTOSIHHE, 0a3upaHM Ha MHAWKATOPH, 3a 7 NECKPUNTOpa ChC CIELHUATHU
rnaBu: [maBa II. buonormuno pasHooOpasue (D1) u msmoct Ha mecroobutanusita (D6),
oOxBamany OMOJIOTHYHUTE KOMIOHEHTH (DUTOIUIAHKTOH, 300IUIAHKTOH M 3000eHTOC; [ 1aBa
III. Hemectau Bunose (D2); I'maa IV. Eyrpodukanus (D5); I'maBa V. 3ambpcutenu (DS);
I'maBa VI. 3ambpcutenu B 6uotara (D9) u rmaBa VII. Mopcku otnaasiu. CriennaiHa riiaBa €
nocBeTeHa Ha (hopMyaMpaHeTo Ha mpomycku u npenopbku (I'masa VII), mpousTuuamu ot
aHaJIM3a Mo JIeCKPUITOPH.

Beopeku de He e u3ueprartenieH, JOKJIAAbT Oa3upaH Ha XapMOHH3UpPAHU IIOKa3aTelld ce
OyakBa Ja JOINpHHEcCEe 3a MOJ0OpSBAHETO Ha HAIMOHATHUTE MPOrpaMy 3a MOHUTOPUHT B
bearapus, Pymbaus n Typuus B cporBeTcTBHE ¢ M3nbiHeHueTo Ha P/IMC, kakro m na
noanomMorse YepHoMopckaTra KOMUCHS B yCUITUSATA J1a c€ pa3pabOTU UHTErpUpaHa cucreMa 3a
MOHHUTOPHUHT Ha YepHO Mope B Mamad Ha nenus OaceiiH.

8.B.3.16. Tsiamis K., Palialexis A., Connor D., Antoniadis S., Bartilotti C., Bartolo G.A.,
Berggreen U.C., Boschetti S., Buschbaum C., Canning-Clode J., Carbonell A., Castriota L.,
Corbeau C., Costa A., Cvitkovi¢ 1., Despalatovi¢ M., Dragicevi¢ B., Dul¢i¢ J., Forti¢ A.,
Francé J., Gittenberger A., Gizzi F., Gollasch S., Gruszka P., Hegarty M., Hema T., Jensen
K., Josephides M., Kabuta S., Kerckhof F., Kovtun-Kante A., Krakau M., Krasniewski W.,
Lackschewitz D., Lehtiniemi M., Lieberum C., Linnaméagi M., Lipej L., Livi S., Lundgreen
K., Magliozzi C., Mass¢ C., Mavri¢ B., Michailidis N., Moncheva S., Mozeti¢ P., Naddafi R.,
Nincevi¢ Gladan Z., Ojaveer H., Olenin S., Orlando-Bonaca M., Ouerghi A., Parente M.,
Pavlova P., Peterlin M., Pitacco V., Png-Gonzalez L., Rousou M., Sala-Pérez M., Serrano A.,
Skorupski J., Smolders S., Srebaliene G., Stehr P.A., Stefanova K., Strake S., Tabarcea C.,
Todorova V., Trkov D., Tuaty-Guerra M., Vidjak O., Zenetos A., Zuljevié A., Cardoso A.C.
(2021). Marine Strategy Framework Directive- Descriptor 2, Non-Indigenous Species,
Delivering solid recommendations for setting threshold values for non-indigenous species
pressure on European seas, EUR 30640 EN, Publications Office of the European Union,
Luxembourg, 2021, ISBN 978-92-76-32257-3, doi:10.2760/035071, JRC124136.

ABSTRACT: Marine Non-Indigenous Species (NIS) are animals and plants introduced
accidently or deliberately into the European seas, originating from other seas of the globe.
About 800 marine non-indigenous species (NIS) currently occur in the European Union
national marine waters, several of which have negative impacts on marine ecosystem services
and biodiversity. Under the Marine Strategy Framework Directive (MSFD) Descriptor 2 (D2),
EU Member States (MSs) need to consider NIS in their marine management strategies. The
Descriptor D2 includes one primary criterion (D2C1: new NIS introductions), and two
secondary criteria (D2C2 and D2C3). The D2 implementation is characterized by a number of
issues and uncertainties which can be applicable to the Descriptor level (e.g. geographical unit
of assessment, assessment period, phytoplanktonic, parasitic, oligohaline NIS, etc.), to the
primary criterion D2C1 level (e.g. threshold values, cryptogenic, questionable species, etc),
and to the secondary criteria D2C2 and D2C3. The current report tackles these issues and
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provides practical recommendations aiming at a smoother and more efficient implementation
of D2 and its criteria at EU level. They constitute a solid operational output which can result
in more comparable D2 assessments among MSs and MSFD regions/subregions. When it
comes to the policy-side, the current report calls for a number of different categories of NIS to
be reported in D2 assessments, pointing the need for the species to be labelled/categorised
appropriately in the MSFD reporting by the MSs. These suggestions are proposed to be
communicated to the MSFD Working Group of Good Environmental Status (GES) and
subsequently to the Marine Strategy Coordination Group (MSCG) of MSFD..

PE3IOME: Mopckute HemectHu BugoBe (HMB) ca xuBOTHM U pacreHusi, BbBEICHU
CIIy4ailHO WJIM YMUIIIEHO B €BPOMEHCKUTE MOpETa, NMPOM3XO0XKAALIM OT JIPYrd MopeTa Ha
3eMHOTO KB100. Okono 800 mopcku HemectHu Buaa (HMB) monacrosiimem ce cpemar B
HAI[MOHAJTHUTE MOPCKM BoAM Ha EBpormelckus cbi03, HAKOM OT KOMTO MMAT OTPHUIIATETHO
BB3JICHCTBUE BBPXY YCIYTUTE HA MOPCKUTE €KOCHCTeMU U OmopaszHooOpaszmero. ChriacHo
Heckpunrop 2 (D2) na PamkoBaTta mupektuBa 3a Mopcka ctparerus (PIAMC), nepxaBute-
yneHku Ha EC 1ps6Ba na B3emar npensug HMB B cBouTe crparernu 3a ympaBieHUE Ha
Moperara. JleckpuntopsT D2 BritouBa enun ocHoBeH kKputepuii (D2C1: BpBeX1aHe HA HOBU
NIS) u aBa Bropuunu kputepus (D2C2 u D2C3). Bueapsisanero na D2 ce xapakrepusupa c
peauna npoOJeMH U HECUTYPHOCTH, KOMTO MOrarT Ja ObJaT NPUIOKHUMH KbM HHUBO Ha
JecKpunTop (Hamp. reorpadcka eIuHUIA 33 OIEHKA, MePHoJ Ha OICHKA, (PUTOIIAaHKTOHHH,
napasuTHH, ouroxaauHHu NIS u T.H.), KbM HHBO Ha ocHOBHUA KpuTepuit D2C1 (mamp. mpar
CTOMHOCTH, KPUIITOT€HHU, CbMHUTEIHHU BUOBE U T.H.) U KbM BTOpHuHUTE Kputepuu D2C2 u
D2C3. Hacrosumuar nokjgaa pasriexia Te3d BbIPOCH M MPENOCTaBsi MNPaKTHYECKU
NPENOpPbKH, HACOUYEHH KBM IMO-IUIABHO W MO-e()eKTUBHO mNpmiarane Ha D2 u HeroBute
kputepun Ha HUBO EC. Te mpeacTaBisBaT COJUIICH ONEPATUBEH PE3yJTaT, KOUTO MOXE Ja
JI0BEZIe 10 MO-CPAaBHUMU OLIEHKU Ha D2 cpen nbprkaBUTE-WICHKH U PETHOHUTE/TIOIPETHOHUTE
Ha PIMC. lIlo ce oTHacg o0 MOJUTHUKATA, HACTOSIIUAT JOKJIAJ M3UCKBA PEAUlla Pa3inuyHU
kareropun HMB na O0paat noknaaBanu B oneHkuTe D2, KaTo ce mocoyBa HEOOXOIUMOCTTA
BHJIOBETE Ja OBbJAT KaTErOPU3UPAHHM IO MOIXOoIsAm HauwmH B nokiamute Ha PJIMC ot
nppxaBuTe-wieHku. [Ipemnara ce Te3u mpemniokeHus aa ObaaT choOienn Ha PaboTHara
rpymna 3a A00po chCTosiHME Ha okoiHaTa cpera Ha PJIMC u Bmocnencteue Ha ['pynara 3a
KOOpAuHalus Ha Mopckarta crparerus Ha P/IMC.

8.B.3.17. Vasquez M., Allen H., Manca E., Castle L., Lillis H., Agnesi S., Al Hamdani Z.,
Annunziatellis A., Askew N., Bekkby T., Bentes L., Doncheva V., Drakopoulou V., Duncan
G., Gongalves J., Inghilesi R., Laamanen L., Loukaidi V., Martin S., McGrath F., Mo G.,
Monteiro P., Muresan M., Nikilova C., O'Keeffe E., Pesch R., Pinder J., Populus J., Ridgeway
A., Sakellariou D., Teaca A., Tempera F., Todorova V., Tunesi L., Virtanen E. (2021).
EUSeaMap 2021. A European broad-scale seabed habitat map.
ASME/EMFF/2018/1.3.1.8/Lot2/S12.810241- EMODnet Thematic Lot n°® 2 — Seabed
Habitats EUSeaMap 2021. https://doi.org/10.13155/83528

ABSTRACT: EUSeaMap 2019 is the third iteration of EUSeaMap. All versions have been
produced as part of the EMODnet Seabed Habitats project, which is one of several thematic
lots in EMODnet. The project has brought together a European consortium of specialists in
benthic ecology and seabed habitat mapping. The partners first collaborated in EMODnet
phase 1 (2009-2012) to deliver a prototype predictive seabed habitat map in four trial basins
(Greater North Sea, Celtic Seas, Baltic, Western Mediterranean). This predictive model was
named EUSeaMap (Cameron and Askew, 2011). In EMODnet Phase 2 (2012-2016), the
consortium extended EUSeaMap coverage to all European regions (Populus et al, 2017). In
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the new version, the spatial coverage was extended further North in order to include the
Barents Sea. The spatial detail was substantially improved. This was made possible by
improvements to the physical predictor variables created by the other EMODnet lots which
are the input data to the EUSeaMap model. A substantial revision of the map creation process
has also been carried out in order to make it more reproducible. This document describes all
these modifications which have led to the elaboration of EUSeaMap 2019.

PE3IOME: EUSeaMap 2019 e tperara utepauus Ha EUSeaMap. Bcuuku Bepcum ca
npou3BeneHn karo yacT oT mpoekta EMODnet Seabed Habitats, koiiTo € e1uH OT HSIKOJIKOTO
teMatuuHu mnaptuad B EMODnet. ITIpoekThT 00eIuHU €BpONEHCKH KOHCOPIIMYM OT
CIEIUAJTUCTU TI0 OCHTOCHA €KOJIOTHS W KapTorpadupane Ha MeCTOOOUTAaHHATA HA MOPCKOTO
abHO. [lapTHROPUTE 32 IBPBHU BT CU CHTPYAHMYMXA BBB (asa 1 Ha EMODnet (2009-2012),
3a J1a MpeIoCTaBsAT MPOTOTUII HAa MMPOTHO3HA KapTa HAa MECTOOOUTaHUATAa HA MOPCKOTO IBHO B
yetupu mnpobnu Oaceitna (I'omsimo Ceepno Mope, Kentcku mopera, banrtuiicko Mmope,
3anagHo Cpeauzemaomopue). To3u nporuozen monen ¢ HapeueH EUSeaMap. BvB (aza 2 Ha
EMODnet (2012-2016) koHcopiyMbT pasmmpu nokputuero Ha EUSeaMap no Bcuuku
eBpOIeiCKU peruoHu. B HoBaTa Bepcusi MPOCTPAHCTBEHOTO MOKpUTHE Oellle pa3UIMpeHo Ha
ceBep, 3a jaa BKIOuM bapennoBo mope. IIpocTpaHcTBeHHMTE NeTaiian OsXxa 3HAYUTEITHO
nogoOpenu. ToBa craHa BB3MOXXHO OjarofjapeHrie Ha MoJoOpeHUsATa Ha MPOMEHJIMBUTE 3a
¢u3nvecku MpOTHO3M, Ch3AaACHH OT Apyrute nmaptuaun Ha EMODnet, KouTo ca BXOJHHUTE
nanau 3a mozenia EUSeaMap. M3BbpilieHa € 1 3HaUUTeNIHA PEeBU3UA Ha Mpolieca Ha Ch3/1aBaHe
Ha KapTaTta, 3a Ja CTaHe IMO-Bb3MPOU3BOJAMM. TO3M JOKYMEHT ONUCBA BCUYKU TeE3U
MoauduKaIuu, 1oBenu 10 pazpadorsaneto Ha EUSeaMap 2019.

8.B.3.18. Vasquez M., Manca E., Inghilesi R., Martin, S., Agnesi S., Al Hamdani Z.,
Annunziatellis A., Bekkby T., Pesch R., Askew A., Bentes L., Castle L., Doncheva V.,
Drakopoulou V., Gongalves J., Laamanen L., Lillis H., Loukaidi V., McGrath F., Mo G.,
Monteiro P., Muresan M., O'Keeffe E., Populus J., Pinder J., Ridgeway A., Sakellariou D.,
Simboura M., Teaca A., Tempera, F., Todorova V., Tunesi L. and Virtanen E. (2020)
EUSeaMap 2019, A European broad-scale seabed habitat map.
EASME/EMFF/2018/1.3.1.8/Lot2/S12.810241 — EMODnet Thematic Lot n° 2 — Seabed
Habitats. https://doi.org/10.13155/74782

ABSTRACT: EUSeaMap 2021 is the fifth iteration of EUSeaMap. All versions have been
produced as part of the EMODnet Seabed Habitats project, which is one of several thematic
lots in EMODnet. The project has brought together a European consortium of specialists in
benthic ecology and seabed habitat mapping. The partners first collaborated in EMODnet
phase 1 (2009-2012) to deliver a prototype predictive seabed habitat map in four trial basins
(Greater North Sea, Celtic Seas, Baltic, Western Mediterranean). This predictive model was
named EUSeaMap (Cameron and Askew, 2011). In EMODnet Phase 2 (2012-2016), the
consortium extended EUSeaMap coverage to all European regions (Populus et al, 2017). In
phase 3 (2017-2021), a first version (2019) extended the spatial coverage further North in
order to include the Barents Sea, developed better environmental data were incorporated, and
dramatically improved the spatial detail. The new version, developed in the period 2019-2021
and named 2021, is substantially evolved from the previous version as it accounts for new
seabed substrate data published by EMODnet Geology in 2021, including in Denmark,
Estonia, France, Ireland, Italy, Latvia, Norway and Spain, 2) is published in new
classifications, including the new version of the marine section of EUNIS, named EUNIS
2019 and 3) addresses some issues identified in EUSeaMap 2019.
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PE3IOME: EUSeaMap 2021 e mnerara urepauus Ha EUSeaMap. Bcuuku Bepcum ca
npou3BeneHn kKato yacT oT mpoekta EMODnet Seabed Habitats, koiiTo € e1uH OT HSIKOJIKOTO
teMatuuHn mnaptuad B EMODnet. ITIpoekThT 00eIuHU €BpONEHCKH KOHCOPIIMYM OT
CIEIUATUCTU TI0 OCHTOCHA €KOJIOTHS W KapTorpadupane Ha MeCTOOOUTAaHHATAa HA MOPCKOTO
abHO. [lapTHROPUTE 32 IBPBHU BT CU CHTPYAHMYMXA BBB (asa 1 Ha EMODnet (2009-2012),
3a J1a MpeIoCTaBsAT MPOTOTUII HAa MMPOTHO3HA KapTa HA MECTOOOUTaHUATAa HA MOPCKOTO IBHO B
yetupu npobnu Oaceitna (I'omsimo Ceepno Mmope, Kentcku mopera, banrtuiicko Mmope,
3anagHo Cpeauzemaomopue). To3u nporuozen monen ¢ HapeueH EUSeaMap. Be ¢aza 2 Ha
EMODnet (2012-2016) koHcopiyMbT pasmupu nokputuero Ha EUSeaMap no Bcuuku
eBporeiicku peruoHu. BwuB ¢aza 3 (2017-2021), mwepBata Bepcus (2019) pasmmpu
MIPOCTPAHCTBEHOTO MOKPHUTHE OIIE HA CEBep, 3a J1a BKI0YH bapeHoBo Mope, 0sxa BKIIOUEHH
pa3paboTeHn T1MO-AOOpW J@aHHM 3a OKOJIHaTa Cpela MW JPacTUYHO  Mojo0puxa
npocTpaHcTBeHUTe neTaiinu. HoBara Bepcus, paspaborena B mepuoma 2019-2021 r. u
HapeueHa 2021, e 3HaUUTENHO pa3BUTa OT MPEAUIITHATA BEPCHUS, Thil KATO OTYUTA HOBU JAHHU
3a cyOcTpara Ha MOPCKOTO IbHO, myOmukyBaHu or EMODnet Geology mpe3 2021 r.,
BrItounTeniHO B [anus, Ectonusa, ®pannusa, Upnannus, Wrtanusa, JlarBusa , Hopserus u
Wcnanus, 2) ce myOnuKyBa B HOBH KiIacH(HKAIMM, BKIIOYMTEITHO HOBaTa BEpCUS Ha
Mopckata cekuust Ha EUNIS, mapeuena EUNIS 2019 u 3) pasraexma HAKOW MpoOJIEeMH,
uaentupunmrpanu B EUSeaMap 2019.

8.B.4.1. Tomopoa B. m kojektus, 2012. Otuer 3a wu3nbiHeHue Ha JloroBop 3a
0e3b3mesnna momorr Ne 7976 / 04.04.2011 r. mexny llpennmpustue 3a ympaBieHue Ha
NEHHOCTUTE IO Olla3BaHe Ha OKOJHaTa cpena W WHCTUTYT MO OKEaHOJIOTHS, IMPOEKT:
,PasmmpsBaHe Ha exkonormyHata Mpexka HATYPA 2000 B Owarapckara depHOMOpPCKa
aKBaTOpHUs 3a NPEOJOJIIBaHE HAa CpellHAaTa HEIOCTaThbUHOCT MO OTHOIIEHHME Ha MOPCKHUTE
Mecroobutanus 1110 ,, [TocToSsHHO TOKPUTH OT MOPCKA BOJIA MSICBYHU U THHECTH TUIMTYHUHU
u 1170 ,, Pudose ,, u BumoBere 4125 Alosa immaculata, 1349 Tursiops truncatus u 1351
Phocoena phocoena m yacTUYHO TOIBJIBAaHE Ha HAyYHHU pe3epBH 3a mMecTtooOuTanue 1180
, L[ IOJIBOHH CTPYKTYpH, 00pa3yBaliu ce MOJ ACHCTBHETO HAa MPOCMYKBAIIU CE Ta30Be’ U BUJ
1349 Tursiops truncatus B CHOTBETCTBHE ChC 3aKJIIOUEHHUATA HA EBPOICUCKHUS TEeMaTHYCH
HEHTHp Mo OnopasHooOpaszue ot buoreorpadcekus cemunap 3a Yepno mope, 15 ronu 2010r.,
bpunauzn™. 351 ctp. UacTtutyT o okeanonorusi-bAH, Bapna.

ABSTRACT: Available published and archived data and results of field and laboratory
studies carried out in 2011 on the distribution and conservation status of natural habitat types
1110 " Sand permanently covered by seawater” and 1170 "Reefs" and species 4125 Alosa
immaculata, 1349 Tursiops truncatus and 1351 Phocoena phocoena have been synthesized. A
GIS database and maps have been created for the geographical distribution, area and
quantitative characteristics of the considered types of natural habitats and species. A GIS
database has been created for threats from human activities in the maritime space. On the
basis of the summary information, motivated proposals and documentation have been
prepared under Art. 8, para. 1 of the Biodiversity Act for extension of 6 zones and te
designation of 3 new zones of the ecological network Natura 2000 in the Black Sea in front of
the Bulgarian coast.

PE3IOME: CunTe3upaHu ca HaJIUYHHUTE MYyOJWKYBaHU M apXWBHU JTaHHU, M PE3YNTATH OT
npoBeaenute npe3 2011 1. TepeHHH M 1a0OpPaTOPHU MPOYUYBAHMS 33 PA3MPOCTPAHEHUETO U
CHCTOSTHUETO Ha OIa3BaHe Ha TUMOBE MpupoaHu MectooouTanus 1110 ,, [TocTossHHO TOKPUTH
OT MOpCKa BOJIa MACHhYHM W THHecTH TumtunHn” u 1170 ,,Pucdose,, u Bugosere 4125 Alosa
immaculata, 1349 Tursiops truncatus u 1351 Phocoena phocoena. Cws3nanena ¢ I'MC 6a3a
JaHHU M KapTu 3a reorpadCcKoTo pasnpoCTpaHEHHUE, TUION] U KOJINYECTBEHH XapaKTePUCTHKH
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Ha pa3riIeXJaHuTe TUIIOBE NMPHUPOIHU MecTooOuTaHus u BuaoBe. Cw3manena e ['MIC 6aza
JAHHU 3a 3aIUIaXUTe OT YOBELIKM JEHHOCTH B MOPCKOTO MPOCTPAHCTBO. BB3 ocHoBara Ha
o6o01eHaTa nH(GopMaIys ca U3TOTBEHH MOTUBUPAHU MPEJIOKECHUS U JOKYMEHTAIUS 0 YJI.
8, an. 1 ot 3BP 3a pasmmpsiBane Ha 6 30HU W O0sIBSIBaHE Ha 3 HOBM 30HW Ha €KOJIOTHYHATA
mpexa Hatypa 2000 B UepHo Mope nipen Obarapckus Opsir.

8.B.4.2. Monuesa C., Togoposa B. [Pex.] (2013). [IspBoHauaita oreHKa Ha ChbCTOSHUETO Ha
MoOpcKaTta oKoiiHa cpefa, chriacHo wi.8 or HOOCMB. Jlorosop Ne 203/09.08.2012 r. BJIYP.

ABSTRACT: The report is the first assessment of the marine environmental state prepared
by the Republic of Bulgaria in accordance with the requirements of Art. 8 MSFD and Art. 8
NOOSMV. The report is structured in four main chapters: 1. Definition of assessment areas,
I. Characteristics and peculiarities (condition) of the Bulgarian Black Sea, I11. Pressure and
impact, 1V. Social and economic analysis of the marine environmental uses. Chapter Il
examines the physicochemical characteristics, habitats, functional groups of organisms and
species specified in various EU directives and international agreements. Chapter 11l analyzes
the types of pressure physical loss and physical damage to the seabed, underwater noise,
marine litter, disturbances in hydrological processes, pollution by hazardous substances,
enrichment with nutrients and organic substances, alien species and selective extraction
(fishing) of species. Chapter IV makes a socio-economic analysis of the marine environmental
uses, an assessment of the pressures caused by the uses and an assessment of the costs
associated with the damage to the marine environment.

PE3IOME: JloknagbT € mbpBaTa OIEHKAa HAa CBHCTOSSHHETO HAa MOpCKaTa OKOJIHA cpena,
nzrorBeHa ot P bwarapus ceriacHo wmsuckBanusAta uwi. 8§ PJAMC u un. § HOOCMB.
JIoKIaabT € CTPYKTypHUpaH B 4eTHpU OCHOBHM riiaBu: I. JlepuHupane Ha paliloHM Ha OIEHKA,
II. XapakTepucTuku 1 0COOEHOCTH (ChCTOsIHUE) HA ObIATapckoTo YepHomopue, III. Hatuck u
Bb3aelcTBUe, V. CounalieH 1 MKOHOMHYECKH aHaJIu3 Ha IOJ3BaHETO Ha MOpPCKaTa cpena.
I'maBa I pasriexnaa (U3UKOXUMHUYHUTE XapaKTEPUCTHUKH, MECTOOOUTAHUSATA,
(YHKIIMOHATTHUTE TPYMH OPTaHW3MU W BUJOBETE, yKa3zaHu B pa3nuyau EC nupexktuBu u
MeXIyHapoaHu cnopasymenus. ['masa |1l ananusupa BugoBere HaTucCK (u3ndecka 3aryda u
(hbU3UYECKO YBPEKIaHEe Ha MOPCKOTO JHHO, MOJBOICH IIIYM, MOPCKH OTIAIbIH, HAPYIIICHUS B
XUAPOJOTUIHHUTC MPOHCCHU, 3aMBbPCABAHC C OIIACHHU BCIICCTBA, 060I‘aT5IBaHe C 6HOT€HI/I n
OpraHWYHU BEIIECTBA, YY>KIU BUJIOBE U CEJIEKTUBHA eKCcTpakius (puboyioB) Ha BumoBe. I 1aBa
v ImpaBu CONHUAIIHO-UKOHOMHUYCCKHN aHAJIN3 Ha IMOJ3BAHCTO HAa MOPCKATa Cpcaa, OLCHKA Ha
HAaTHUCKa, IPUYHMHCH OT IMOJI3BAHCTO M OLICHKAa Ha pasxXxoJUuTE, CBbP3aHU C YBPCIKIAAHCTO HaA
MOpCKaTa cpcaa.

8.B.4.3. Jloxnan ,,AkTyanu3anys Ha IIbpBa 9acT OT Mopckara cTpaTerusi, ChIVIaCHO WI. 8 3a
ChCTOSIHHETO Ha MOpPCKaTa OKOJHA cpena, wi. 9 3a onpenensne Ha aepununuure a3 JJCMOC
(mobpo chCcTOSIHME HAa MOpcKaTa OKojiHa cpena) W wi. 10 — ompenensiHe HA €KOJIOTUIHUTE
nenM M cBbp3aHuTe ¢ TAX  uHaukaropu“. MO - BAH, 537  crp.
https://www.bsbd.org/Marine_env/Second%20assessment_Report_I0-BAS_v1.pdf

ABSTRACT: This report presents the updates of Bulgaria's initial assessment, results and
conclusions on the state of the Bulgarian part of the Black Sea marine region (the first part of
the second Marine Strategy - articles 8, 9 and 10 of MSFD) based on the collected data and
information for the period 2012 — 2017.

Benthic habitats biodiversity and seabed integrity are important elements for assessing the
marine environmental status. By determining the threshold values of a set of indicators for the
ecological quality of macrozoobenthos communities and spatial indicators for area and
proportion, the understanding of "good environmental status™ of benthic habitats according to
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MSFD criteria was defined in measurable parameters. An assessment was made of the most
significant pressures on the seabed — physical loss from coastal infrastructure and physical
disturbance from fishing activity. The condition of the broad types of benthic habitats was
evaluated and a summary spatial assessment was prepared for six marine areas — five coastal
and shelf - for the six-year reporting period 2012-2017.

PE3IOME: To3u [okian mpencraBs akTyalu3alldUTe Ha II'bpBOHAYaJHATa OLICHKA,
pe3yNTaTH W 3aKIoueHUss Ha bbiarapus 3a ChCTOSIHHETO Ha OBIATapcKkara 4acT OT MOPCKH
perunon YepHo mope (IrppBaTa yacT Ha BTopara Mopcka cTparerus - dieHose 8, 9 u 10 ot
PIMC) na 6a3a Ha cnOpaHuTe naHHM u uHHQopmauus 3a mnepuoma 2012-2017 r.
buopaznooOpa3nero Ha OCHTOCHHUTE MECTOOOMTAHWS M IIEJOCTTa HAa MOPCKOTO IHHO ca
B2XHU C€IIEMEHTH 3a OIICHKA Ha CHCTOSIHHETO Ha MOpPCKaTa OKOJHA cpena. Upe3 ompepernsHe
Ha [MparoBUTe CTOWHOCTM Ha HA0Op OT HWHAMKATOPU 3a EKOJOTMYHOTO KadecTBO Ha
MaKpO3000CHTOCHUTE ChOOIIECTBA U Ha MPOCTPAHCTBEHH UHIUKATOPHU 3 IIJIOMI U MTPOMOPIIHS
e gaeduHUpaHO pa3OUpaHETO 3a ,,J00pPO CBhCTOSHHUE HAa IBHHUTE MECTOOOMTAHUS IO
kputepunute Ha PJIMC B m3mepumu napamerpu. M3BbplieHa € olleHKa Ha Hal-3HAYMMHTE
BHJIOBE HATHCK BBPXY MOPCKOTO JIBHO — (hu3mdecka 3aryda oT kpailOpexHa nHppacTpyKTypa
U (usznyeckn cMmylieHus: oT pubosioBHaTa JNeiiHOCT. OLEHEHO € ChCTOSHUETO Ha IIUPOKUTE
TUMOBE OCHTOCHU MECTOOOUTAHMSI M € M3rOTBEHA 0000IIEHa MPOCTPAHCTBEHA OIICHKA 3a IIIEeCT
MOPCKHM paiiOHa — MeT KpahOpekHu U mendoB - 3a MIECTTOAUIIHUS OT4eTeH nepuoy 2012-
2017 r.

8.B.4.4. Jloxnan aHaim3 Ha ChCTOSIHUETO Ha MopckaTa okoiHa cpena (PAMC) mpes 2021 r.,
cTp.75-94, 163-178. NO-BAH, Bapna, 2022.

ABSTRACT: For the first time, through GIS modeling and the "receiver operating
characteristics” (ROC) method, the spatial extent of the negative impact of R. venosa in the
Black Sea off the Bulgarian coast was determined from the indicator distribution data with a
depth limit of 35 m.

An assessment of the condition of the broad types of benthic habitats in three coastal marine
assessment areas was prepared: Sivriburun - Kaliakra, Kaliakra - Galata, Galata - Maslen nos.
PE3IOME:3a nbspBu mbT upe3 moaenupane B [MC u mo metona “paboTHU XapaKTEPHCTHKA
Ha mpueMHHKa™ (receiver operating characteristics - ROC) ot ganHuTe 3a pasnpencieHHeTo
Ha UHIUKATOpa € OMpeIeNieH MPOCTPAHCTBEHUSI 00XBAT HA HETaTUBHOTO BH3/IEHCTBHETO Ha R.
venosa B YepHo Mope npes; ObJIrapckust Opsr ¢ IpI004MHHA TpaHuIa oT 35 m.

Hzrorsena e OICHKAa 3a CBbCTOSAHHWECTO HAa IIWUPOKHUTC THUIIOBC IHbHHU MECTOOOUTAHUS B TpHu
KpailOpe>kH MOpCKHM paiioHa Ha oueHka: CuBpuOypyH - Kammakpa, Kammakpa — T'anara,
lNanata — Macnen Hoc.
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