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HA AKAJEMHWYHA JUTBKHOCT ,,JOIEHT*

6.3.1. Xa0uuTauuoHeH TPy — HAYYHH MyOJMKANUMH B U31aHUA, KOUTO ca pedepupaHu
U HHIEKCHPAHH B CBETOBHOM3BECTHHM 0a3M JaHHH ¢ HayuHa uHpopmamus (Web of
Science u Scopus) (IToxazamen B om Ilpunoscenue kom un.l a, an.1 om Ilpasunnuka 3a
ycnosuama u peoa 3a npudodusane Ha 00paA306ameIHu U HAYYHU CHENeHU U 3d 3adeMaHe
Ha akademuyunu onvycHocmu ¢ Hncmumyma no oxkeanonozus — bAH)

6.3.1-1. Dzhembekova, N., Atanasov, I., lvanova, P., Moncheva, S. New potentially toxic
Pseudo-nitzschia species (Bacillariophyceae) identified by molecular approach in the Black
Sea (Varna Bay). 17th International Multidisciplinary Scientific GeoConference SGEM
2017, Conference Proceedings, 2017, 17: 889-896. Link

ABSTRACT: The potentially toxic genus Pseudo-nitzschia H. Peragallo, 1900 is common
for the phytoplankton community in the Bulgarian part of the Black Sea often proliferating to
bloom densities. The highly similar morphological features hamper the precise species
discrimination by light microscopy and an accurate identification requires the application of
more sophisticated methods. In this study we used genus specific large subunits ribosomal
DNA (LSU rDNA) primer pair in order to elucidate the species diversity within Pseudo-
nitzschia in Varna Bay. Three Pseudo-nitzschia species (four distinct ribotypes) were found
in the constructed from environmental samples clone libraries. Molecular data were
compared with light microscopy counts. This is the first detection of P. linea Lundholm,
Hasle and G.A.Fryxell, 2002 in the Black Sea and first confirmation of presence of P.
calliantha Lundholm, Moestrup & Hasle, 2003 and P. pungens var. aveirensis Lundholm,
Churro, Carreira & Calado, 2009 in Bulgarian waters. The results from this preliminary study
are in support of the potential of molecular analysis as a powerful approach for clarifying
Pseudo-nitzschia taxonomic diversity in Bulgarian Black Sea waters.

PE3IOME: [lorenimanyio tokcuunust poj Pseudo-nitzschia H. Peragallo, 1900 e wecto
cpellad BbB (PUTOIUIAHKTOHHOTO ChOOIIECTBO B ObJrapckara yacT Ha YepHo Mope, 4ecTo
pa3BHBall ce B HBPTEKHU KOHIEHTpauuu. CXOomHUTE MOP(OIOTHYHH XapaKTEPUCTHKH
BB3NPEISITCTBAT MPEIU3HOTO pa3rpaHNyaBaHe Ha BUJIOBETE Ype3 CBETIIMHHA MUKPOCKOIUS U
TOYHaTa WACHTU(UKAIMSI M3MCKBA MPHJIAraHETO Ha MO-YCHBBPIICHCTBAHH METOIU. B ToBa
M3CIIe/IBaHE M3MOJI3BaXMe POAOBO crenuduyHu mpaiimepu 3a reHa, koauparmy pPHK 3a
roysiMata CyOeIMHUIIA, 3 Jla U3ICHUM BUIOBOTO pa3HooOpa3ue B paMkuTe Ha poxa Pseudo-
nitzschia B»B BapHeHcku 3anmuB. B KOHCTpyuUpaHHTE OT €CTECTBEHH MPOOH KIOHOBU
oubnmuotekn Osixa waeHTHdUIMpaHu Tpu Buma Pseudo-nitzschia (uetwpu pasnuvHU
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puboTHna). MOJICKyJIIpHUTE JTaHHHK OsIXa CPaBHEHH C KOJMYECTBEHH MHKPOCKOIICKH JAHHH.
3a mepBu 6T B UepHo mope ¢ peructpupan P. linea Lundholm, Hasle and G.A.Fryxell, 2002
U e moTBhpaeHO mpucheTBHeTo Ha P. calliantha Lundholm, Moestrup & Hasle, 2003 u P.
pungens var. aveirensis Lundholm, Churro, Carreira & Calado, 2009 u B Obiarapcku BOIH.
Pesynarature OT TOBa MpEIBApUTEIHO IMPOyYBAHE ca B IMOJAKPENa Ha IOTEHIMala Ha
MOJIEKYJIIPDHHS aHaJIM3 Karo MOIIEH IIOAXOJ 3a H3SCHSABAHE Ha TaKCOHOMHYHOTO
pasHooOpasue Ha Pseudo-nitzschia B 6wirapckute Boau Ha YepHo Mope.

6.3.1-2. Dzhembekova, N., Moncheva, S., lvanova, P., Slabakova, N., Nagali, S. Biodiversity
of phytoplankton cyst assemblages in surface sediments of the Black Sea based on
metabarcoding. Biotechnology & Biotechnological Equipment, 2018, 32 (6): 1507-1513.
DOl

ABSTRACT: Resting stages are common for the life cycle of some phytoplankton species,
including blooming and potentially toxic species. The “seed bank” accumulated in the
sediments can initiate blooms in the water column and could be an early warning signal of
harmful algal blooms (HABs). In order to identify the phytoplankton cyst assemblages,
thirteen surface sediment samples were collected from different sites in the Black Sea. The
diversity of the resting stages was assessed using high-throughput sequencing metabarcoding
(V7-9 hypervariable region of the 18S rDNA). One hundred and eighty microalgal species
were identified with high level of similarity to the reference sequences. Dinoflagellates were
dominated by Biecheleria, Gymnodinium and Karlodinium. Within diatoms, Skeletonema,
Chaetoceros and Thalassiosira were the most abundant genera. Sixteen of the detected
operational taxonomic units (OTUs) were assigned to harmful microalgae (12 dinoflagellates
species, 1 diatom, 1 haptophyte and 2 raphidophytes). No pattern of microalgal sequences
depth distribution was discriminated. The results show that DNA metabarcoding has a great
potential for assessment of the phytoplankton diversity in environmental sediments.

PE3IOME: [lokosmure cTaauu ca XapakKTEpPHM 3a JKU3HEHHs LIMKBI Ha HSIKOM BHJIIOBE
(UTOIUIAaHKTOH, B TOBA YUCIIO LbMTEKHU U MOTEHIMAIHO TOKCHYHU BUAOBE. ,,CeMeHHara
0aHKa™ HaTpyllaHa B CEMMEHTa, MOKE J1a MHUIMHUPA IB(TEKN BbB BOJHHS CTHJIO, MOpaan
KOETO MOJKE J1a C€ M3I0JI3Ba KaTO paHEH MpeAyINpelnuTelIeH CUTHAI 3a BPEIHU BOJOPACIOBU
ubGTexu. 3a UASHTHUPUIMpPaHE HA (QUTOIUIAHKTOHHUTE LUCTH Osixa chOpaHUW TpUHAAECET
poOHU OT MOBBPXHOCTEH CEAMMEHT OT Pa3yInyHM Jokauuu B UepHo mope. PaznooOpasuero
Ha TIOKOSIIUTE CTaguu Oemie W3ClielBaHO ¢ ToMmomra Ha Metabapkoaupane (V7-9
xunepBapuabuinnus pernod Hal8S p/IHK), upe3 mpunarane Ha CekBEHHpaHE C BHCOKA
npousBoauTenHocT. CTO M oceMJeceT BHJA MHKPOBOAOpAcIU Osixa HACHTUQHUIMPAHU C
BUCOKO HHBO Ha CXOACTBO ¢ pedepeHTHUTE cekBeHUuu. JluHodnarenatute Osxa
nomunupanu ot Biecheleria, Gymnodinium wu Karlodinium. Tlpu nauatomeute Haii-
npezcraBeHuTe pomose Osixa Skeletonema, Chaetoceros u Thalassiosira. Illectnagecer ot
YCTAaHOBEHUTE OINEpPaTUBHU TAKCOHOMUYHU €IUHHUIM OfXa acoOUUMUpaHU C BPEAHU
MukpoBogopaciu (12 Buma nunodnarenaru, 1 quaromes, 1 xantodut u 2 papunodura). He
Oellle yCTaHOBEHA 3aBHCHMOCT Ha pa3lpeesieHne Ha CEeKBEHIIMUTE Ha MUKPOBOJOPACIUTE B
nbiabounHa. Pesynratute nemoncTpupaxa ronemus notenuuan Ha JIHK merabapkoaupanero
3a OlIeHKa Ha pa3HooOpa3neTo Ha (GUTOIUIAHKTOHA B CEJJMMEHTH.
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6.3.1-3. Dzhembekova, N., Rubino, F., Nagali, S., Zlateva, I., Slabakova, N., Ivanova, P.,
Slabakova, V., Moncheva, S. Comparative analysis of morphological and molecular
approaches integrated into the study of the dinoflagellate biodiversity within the recently
deposited Black Sea sediments — benefits and drawbacks. Biodiversity Data Journal, 2020, 8:
e55172 DOI

ABSTRACT: One of the assets, assigned to the phytoplankton resting stages, is that of
serving as the “memory” of the aquatic ecosystems and preserved biodiversity in the course
of time. However, an accurate cyst identification proves to be a more difficult and extremely
challenging process, even today. In order to gain a better taxonomic coverage of cyst
assemblages in the Black Sea, an integrated approach of the classical morphological
identification with metabarcoding methods (MySeq sequencing of V7-V9 regions of the 18S
rDNA) was applied on thirteen surface sediment samples collected from different sites. A
total number of 112 dinoflagellate taxa was detected at the species level and ascribed to 51
genera. In general, it is the molecular analysis that yields a higher number of taxa as
compared to those obtained through the morphological taxonomy (66 taxa based on the DNA
sequences versus 56 morphologically-identified taxa). Besides, it should be pointed out that
the integrated dataset includes 14 potentially toxic dinoflagellate species. Discerned,
subsequently, was a good dataset consistency for ten species, followed by some discrepancies
as to a number of taxa, identified with one of the methods only, due to specific
methodological biases. On the whole, it could be concluded that the combination of
morphological and molecular methods is likely to increase the potential for a more reliable
taxonomic assessment of phytoplankton diversity in marine sediments which, in turn, proves
conclusively the utmost importance of the integrated approach.

PE3IOME: Eano ot mpenuMcTBaTa Ha MOKOSILIUTE CTaAUM Ha (PUTOIUIAHKTOHA, € Y€ Te
CITy’KaT KaTo ,,lTaMeT Ha BOJIHUTE €KOCHCTEMH U 3ara3BaT 0Mopa3HOOOPa3ueTo BbB BPEMETO.
TounoTo wuaeHTHQUUIUpaHEe Ha LUCTH, oOade, ce OKa3Ba TPYAEH MU M3KIIOUUTEITHO
NpeJu3BUKaTeNIeH Mpolec, JAOpU M JHeC. 3a Ja ce MOIy4Yd MO-100p0 TaKCOHOMHYHO
MOKpUTHE Ha Tpynure IUcTH B YepHO Mope, Oelle NPUIOKEH HHTETpUpaH IMOAXOJ] Ha
KJlacuueckara Mopdororuuna uaeHTudukamnus 1 merabdbapkoaupane (MySeq cekBeHUpaHe Ha
V7-V9 peruonu na 18S p/IHK) BBpXy TpuHamecer mpoOu OT MOBBPXHOCTEH CEIMMEHT,
cbOpaHu OT pasnuunu jJokanuu. O6mo 112 quHodmarenaTHu TakcoHa (MPUHAIISKAIINA KbM
51 pona) G6sixa uaeHTHGHUIIMPAHW Ha BHIOBO HHBO. KaTo 1510, upe3 MOJICKYISAPHUS aHAIN3
Oemie yCTaHOBEH IMO-TOJsIM Opoil TaKCOHM B CpaBHEHHE C Te3M, IIOJIy4eHH dpe3
Moponoruuna TakcoHomus (66 TakcoHa BB3 ocHoBa Ha JIHK cexBeHuuum cpemy 56
MOp(OJOTHYHO HIeHTU(UIMpaHU TakcoHa). Hapen c ToBa TpsibBa na ce orOenexu, ye
UHTETPUPAHUAT HA0Op OT AAHHU BKIIOYM 14 MOTEHIMATIHO TOKCHMYHU BHJA JUHO(IAreNaTH.
beme ycraHOBEHO CHOTBETCTBHE B CETOBETE OT JAaHHU 3a JleCeT BUJA, KAaKTO U HAKOU
HECHOTBETCTBUS 10 OTHOUIEHHE HAa TAKCOHU, WACHTHU(PHUIMPAHU CaMO C €AMH OT METOJMUTE,
nopaju crneurGUyH METOAOJIOTHMYHU orpaHnyeHus. Karo msuio Moxe Ja ce 3akiouu, ye
KOMOMHaIMITa 0T MOP(HOJIOTMYHU U MOJIEKYJISIPHU METOAM yBeJlIW4YaBa MOTEHIMana 3a Io-
Ha/IeXkK/IHa TAKCOHOMHYHA OLIEHKa Ha pa3HooOpa3uero Ha (UTOIUIAHKTOHA B MOPCKHTE
CeIMMEHTH, KOETO OT CBOSl CTpaHa JOKa3Ba yOEIUTEIHO HM3KIIOUMUTEIHOTO 3HAYCHHE Ha
UHTETPUPAHUS TOAXON.


https://doi.org/10.3897/BDJ.8.e55172
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6.3.1-4. Di Cesare, A., Dzhembekova, N., Cabello-Yeves, P.J., Eckert, E.M., Slabakova, V.,
Slabakova, N., Peneva, E., Bertoni, R., Corno, G., Salcher, M.M., Kamburska, L., Bertoni, F.,
Rodriguez-Valera, F., Moncheva, S., Callieri, C. Genomic Comparison and Spatial
Distribution of Different Synechococcus Phylotypes in the Black Sea. Frontiers in
Microbiology, 2020, 11: 1-11. DOI

ABSTRACT: Picocyanobacteria of the genus Synechococcus are major contributors to
global primary production and nutrient cycles due to their oxygenic photoautotrophy, their
abundance, and the extensive distribution made possible by their wide-ranging biochemical
capabilities. The recent recovery and isolation of strains from the deep euxinic waters of the
Black Sea encouraged us to expand our analysis of their adaptability also beyond the photic
zone of aquatic environments. To this end, we quantified the total abundance and distribution
of Synechococcus along the whole vertical profile of the Black Sea by flow cytometry, and
analyzed the data obtained in light of key environmental factors. Furthermore, we designed
phylotype-specific primers using the genomes of two new epipelagic coastal strains — first
described here — and of two previously described mesopelagic strains, analyzed their
presence/abundance by gPCR, and tested this parameter also in metagenomes from two
stations at different depths. Together, whole genome sequencing, metagenomics and gPCR
techniques provide us with a higher resolution of Synechococcus dynamics in the Black Sea.
Both phylotypes analyzed are abundant and successful in epipelagic coastal waters; but while
the newly described epipelagic strains are specifically adapted to this environment, the strains
previously isolated in mesopelagic waters are able, in low numbers, to withstand the aphotic
and oxygen depleted conditions of deep layers. This heterogeneity allows different
Synechococcus phylotypes to occupy different niches and underscores the importance of a
more detailed characterization of the abundance, distribution, and dynamics of individual
populations of these picocyanobacteria.

PE3IOME: [IlukonuaHoOakTepuuTe OT poJ SynechocoCCUS ca OCHOBHM YYACTHHUIIM B
rno0anHaTa M'bPBUYHA NPOAYKIUS M OWOTEHHM IMKIM, TMOpagu TSAXHAaTa OKCUTE€HHa
¢doToaBTOTpOPHS, YHCICHOCT M OOIIMPHO PpaA3MPOCTPAHEHHE, CTAHAIO BB3MOXKHO
OylarojlapeHre Ha MIMPOKOOOXBATHUTE UM OMOXMMUYHHU CrmocoOHOocTU. HeoTnaBHAIIHOTO
u3cieBaHe W M30JIMpaHe Ha I1aMOBE OT JIbJIOOKUTE aHOKCUYHM M OOraTu Ha CEpOBOAOPO]
BOJM Ha YepHO MOpe HM HAaChPUM Ja pa3lIMpUM aHAJIM3a HA TAXHATA aJalTUBHOCT U U3BBH
¢oTHuHaTa 30Ha Ha BOJHATA cpeAa. 3a Ta3W LeN H3BBbPLUIMXME KOJIMYECTBEH AaHaIu3 Ha
o0l1ara YMCICHOCT U Pa3NpocTpaHeHre Ha SynechOCOCCUS Mo menusi BepTHKalIeH mpodui B
YepHo mope upe3 ¢UIOyLUTOMETpUsS M aHAIM3MpaxMe IOJyYeHUTE JaHHU BbB BpPbB3Ka C
KIIIOYOBU (DaKTOpH Ha OKosHaTa cpepa. OCBEH TOBa Ch3AaJ0XMe (HIOTUIIO-CHEHM(PUUHH
npaiiMepu, M3MOI3Bailki T€HOMHUTE Ha JiIBa HOBM EMMIIETIarddyHd KpalOpekHH Iama —
OMMCaHU 32 IBPBH NBT TyK — K Ha JIBa IO-PaHO OIIMCAaHW ME3O0MNEIATnYHU I1aMma,
aHaJIM3MpaxMe TIXHOTO MpucheTBUe/uncineHoct upe3 qPCR, karo TtecTtBaxme TO3U
napaMeTbp ChII0O M B METareHOMH OT JIB€ CTAaHIMU Ha Pa3IMYHU ABIOOYMHH. 3aeHo,
CEKBEHUPAHETO Ha LEenus reHoM, MerareHoMukata u qPCR TexHukure HU Oocurypssar Io-
BHCOKa PE30JIIOIHs Ha JuHamMuKara Ha Synechococcus B UepHo mope. U nBara ananusupanu
¢unoTuna ca ¢ BUCOKA YHMCICHOCT B EMUIENAarnYHUTE KpalOpeXHW BOJIU; HO JOKATO
HOBOOIIMCAHUTE ENUIIEariyHu IaMOBe ca CHeuu(UYHO aJanTHUpaHu KbM Ta3Hu Cpeaa,
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[IIaMOBETE, U30JUPAHU MO-PAaHO B ME3OIEIarudHU BOJH, Ca CIIOCOOHH, B MaJIKa YHCIEHOCT,
Ja U3IbpkKaT Ha aQOTHYHUTE W W3YEPIAHU OT KUCIOPOJ YCIOBHS Ha JIBIOOKHTE CIIOCBE.
Ta3u xeTeporeHHOCT IMO3BOJISABA Ha pas3auyHH (uiaoTHOBe Ha Synechococcus ma 3aemat
pa3NMYHA HUIIM W TOAYEpPTaBa 3HAYCHUETO HA IMO-TOJApPOOHA XapaKTepUCTUKA Ha
YHUCIIEHOCTTa, PA3MPOCTPAHCHUETO U JWHAMHUKATA HA OTICIHU TMOMyJaluk Ha Te3U
MUKOITUAaHOOAKTEPHH.

6.3.1-5. Dzhembekova, N., Slabakova, N., Slabakova, V., Zlateva, I., Moncheva, S. Long-
term Trends in Pseudo-nitzschia Complex Blooms in the Black Sea-is there a Potential Risk
for Ecological and Human Hazards. Ecologia Balkanica, 2021, 13 (1): 55-75. Link

ABSTRACT: The potentially toxic genus Pseudo-nitzschia is constantly present in
phytoplankton community in the Black Sea often proliferating to bloom concentrations.
Production of domoic acid (DA) has been confirmed by local P. calliantha strain and the
presence of the neurotoxin has been detected in cultured molluscs and plankton samples from
the Bulgarian Black Sea coast. This study aims to provide an overview of the long-term
trends of Pseudo-nitzschia blooms in the Black Sea based on inventory of the available
information for the period 1959-2019 and assess the relation with key environmental
variables. Pseudo-nitzschia species diversity and identification constraints are critically
analyzed along with data about the presence of DA in the basin. The results demonstrate that
Pseudo-nitzschia spp. may bloom at any time of the year under different environmental
regimes. Application of advanced identification techniques, technologically adequate regular
monitoring, complemented by toxin analysis is essential to improve our understanding of
Pseudo-nitzschia bloom dynamics in order to protect public and ecosystem health hazards.

PE3IOME: IloteHuuanHo Tokcu4HUAT poxa Pseudo-nitzschia e mocTosHEeH KOMIIOHEHT Ha
(GUTOIIIAHKTOHHOTO CHOOIIECTBO B UepHO MoOpe, KaTo 4ecTo ce pa3BuBa JIO0 Lb(PTEKHU
KOHIeHTpanuu. [Ipon3BoacTBoTO Ha jaomoeHa kucenuHa (DA) e MOTBBPACHO OT MECTHH
m3onatu Ha P. calliantha u nanmnume Ha HEBPOTOKCHHA € YCTAHOBEHO B KyITHBHPAHU
MEKOTEIM U IUIAHKTOHHH TpOOHM OT OBIrapcKOTO YEepHOMOPCKO Kpaiibpexxue. Tosa
NpOyYBaHEe MMa 3a LelT 1a HAMPaBH MPerje/] Ha AbITOCPOYHUTE TCHICHIMN Ha b TEKUTE Ha
Pseudo-nitzschia 8 UepHo Mope Bb3 OCHOBa Ha MHBEHTAPH3AIMs Ha HATWYHATA WHPOPMAITHS
3a nepuona 1959-2019 r. u na oneHn Bpb3KaTa ¢ KJIIIOUOBU IMPOMEHJIMBU Ha OKOJIHATA CpeJia.
Pa3znooOpasuero Ha BumoBere Pseudo-nitzschia u orpanuvenusita 3a uneHTH(UKAIUS ca
KPUTUYHO aHAJIM3UpPAHHU, 3a€HO C JaHHM 3a Haiauuuero Ha DA B OaceiiHa. Pesynrarure
nokassar, 4e pdrexxn Ha Pseudo-nitzschia spp. Moxe nma ce pa3BHAT MO BCSKO BpeMe Ha
rOJIMHATA [IPU PA3IMYHH €KOJOTUYHH pexuMH. [IpriaraHeTo Ha yChBbPIICHCTBAHH TEXHUKU
3a ICHTH(UKAINS, TEXHOJIOTHYHO a/ICKBaTeH PETYJIIPeH MOHUTOPHUHT, JOITBIHEH OT aHAIIU3
Ha TOKCHHH, € OT CBIIECTBCHO 3HAUCHHUE 3a MOA00psBaHEe Ha Pa30UPaHETO HU 3a AUHAMHKATA
Ha pdrexure Ha Pseudo-nitzschia, 3a onma3sane Ha OOIIECTBEHOTO 3/paBe M 3APaBETO HA
eKOCHCTEMHTE.


http://web.uni-plovdiv.bg/mollov/EB/2021_vol13_iss1/055-075_eb20148.pdf
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6.3.1-6. Dzhembekova, N., Rubino, F., Belmonte, M., Zlateva, I., Slabakova, N., Ivanova,
P., Slabakova, V., Nagai, S., Moncheva, S. Distribution of Different Scrippsiella acuminata
(Dinophyta) Cyst Morphotypes in Surface Sediments of the Black Sea: A Basin Scale
Approach. Frontiers in Marine Science, 2022, 9: 1-13. DOI

ABSTRACT: Plankton cyst abundance and distribution is controlled by multiple factors. The
stress linked to the fluctuations and variations of the environmental conditions in the water
column is a major vector of encystment and intraspecific variability is an important adaptive
strategy. The present study aims to disclose a link between the spatial distribution and
abundance of different cyst morphotypes of Scrippsiella acuminata complex in surface
sediments collected in the Black Sea at 34 sites and selected environmental variables. With
this purpose, a basin scale data set was analyzed for patterns of intraspecific spatial
heterogeneity. Redundancy analysis (RDA) was implemented to identify explanatory
environmental variables associated with the cyst morphotypes abundance. Environmental
multiyear data were used to ensure better approximation of a model that links environmental
gradients with cyst abundance. Our results show that all S. acuminata cysts morphotypes are
significantly correlated to one or a combination of the environmental variables, i.e., salinity,
temperature and nutrients (nitrates and phosphates). The geographical distribution of
Scrippsiella blooms in the Black Sea indicates that the interplay between the planktonic and
benthic habitat of the dinoflagellate gives to S. acuminata the advantage to dominate in the
plankton communities.

PE3IOME: Yucnenocrra u pa3npoCcTpaHEHUETO Ha INIAHKTOHHUTE LIUCTH CE KOHTPOJIUPA OT
MHOKeCTBO (akropu. CTpechT, CBbp3aH ¢ KOJCOAHMSATA M BAapUAIMUTE HA YCIOBHUATA HA
cpena BBB BOJHHUS CTHJIO, € OCHOBCH BEKTOD Ha HHIMCTHPAHETO, a BBTPEBHIOBATA
BapHaOMIHOCT € Ba)kKHA aJalTHBHA CTparerds. HacTosmioro u3cieqBaHe Wma 3a el ja
pa3Kkpre Bpb3KaTa MEXIYy MPOCTPAHCTBEHOTO Pa3MpeCiCHHE M YUCICHOCT Ha Pa3nyHU
MoOpdOTHITOBE Ha IUCTH Ha KoMIutekca Scrippsiella acuminata B moBbpXHOCTHH CETUMEHTH,
cvOpanu ot 34 nokanuu B UepHO MOpe U U30paHH MPOMEHIMBH HAa OKOJIHATA cpena. 3a Ta3u
nen, HaOop OT JaHHM, oOXBamiamy Ienusi OaceiiH, Oellle aHAIW3UpaH 3a MOJCIH Ha
BBTPEBHUI0BA IMPOCTPAHCTBEHA XETEPOTE€HHOCT. 3a Ja ce HACHTU(UUIUpAT OOSCHUTEIHU
NPOMCHJIMBA HAa OKOJIHATA Cpela, CBBbP3aHM C YHCIEHOCTTAa Ha MOpQOTHIIOBETE, Oerie
npuiokeH cratuctudecku anamm3 (RDA). 3a ocurypsiBaHe Ha MO-700Bp MOJIEN, KOWTO
CBBP3Ba TPAJMEHTHTE HA OKOJHATA Cpela C YHUCICHOCTTa Ha IMCTUTE, Ca H3IOJI3BaHU
MHOTOTO/IMIIIHA JIAHHM 3a OKONHATa cpeaa. Hammwre pesynratd moOkKa3Bar, ye BCHYKU
MophOoTHIIOBe Ha LKMCTH Ha S. acuminata ca cBpp3aHH C €JHA WIHM C KOMOWHAIMS OT
NPOMCHJIMBH Ha OKOJHATa Cpela, Karo COJEHOCT, TeMIepaTypa W OuoreHu (HUTpaTtd H
docdaru). T'eorpadckoTo pasmpoctpaneHne Ha bpTexu Ha Scrippsiella 8 Yepro mope
MOKa3Ba, 4Ye B3aWMOJICHCTBHETO MEXIY IUIAHKTOHHOTO M OEHTOCHOTO MECTOOOWTaHHe Ha
auHO(IIAreIaTHSI BUJ aBa Ha S. acuminata mpeauMCcTBOTO J1a TOMHHHUPA B IIAHKTOHHUTE
CHOOIIIECTBA.


https://doi.org/10.3389/fmars.2022.864214
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6.3.1-7. Dzhembekova, N., Moncheva, S., Slabakova, N., Zlateva, I., Nagai, S., Wietkamp,
S., Wellkamp, M., Tillmann, U., Krock, B. New Knowledge on Distribution and Abundance
of Toxic Microalgal Species and Related Toxins in the Northwestern Black Sea. Toxins,
2022, 14, 685: 1-25. DOI

ABSTRACT: Numerous potentially toxic plankton species commonly occur in the Black
Sea, and phycotoxins have been reported. However, the taxonomy, phycotoxin profiles, and
distribution of harmful microalgae in the basin are still understudied. An integrated
microscopic (light microscopy) and molecular (18S rRNA gene metabarcoding and gPCR)
approach complemented with toxin analysis was applied at 41 stations in the northwestern
part of the Black Sea for better taxonomic coverage and toxin profiling in natural
populations. The combined dataset included 20 potentially toxic species, some of which
(Dinophysis acuminata, Dinophysis acuta, Gonyaulax spinifera, and Karlodinium veneficum)
were detected in over 95% of the stations. In parallel, pectenotoxins (PTX-2 as a major toxin)
were registered in all samples, and yessotoxins were present at most of the sampling points.
PTX-1 and PTX-13, as well as some YTX variants, were recorded for the first time in the
basin. A positive correlation was found between the cell abundance of Dinophysis acuta and
pectenotoxins, and between Lingulodinium polyedra and Protoceratium reticulatum and
yessotoxins. Toxic microalgae and toxin variant abundance and spatial distribution was
associated with environmental parameters. Despite the low levels of the identified
phycotoxins and their low oral toxicity, chronic toxic exposure could represent an ecosystem
and human health hazard.

PE3IOME: MHoXecTBO NOTEHLUMATHO TOKCUYHU BHUJOBE IUIAHKTOH Ca YECTO CpEIIaHu B
YepHo Mope, KaTo € ChOOIIAaBaHO M MPHCHCTBHE HA (PUKOTOKCHHU. BBIpexu ToBa,
TAaKCOHOMHUSTA, TPOPMINTe HAa (PUKOTOKCHMHUTE H Pa3MpPOCTPAHCHHUETO Ha BPEIHHUTE
MHKpOBOJIOpaciii B OaceiiHa ca Bce oOILIe HEAOCTaThbUHO TNpoyuyeHu. MHTerpupan
MHUKPOCKOIICKM  (CBeTIIMHHa  MuKpockonus) u  MojekyispeH (18S  pPHK-ren
Metabapkoaupane u qPCR) moaxon, nombiaHEH ¢ aHaIU3 HAa TOKCUHU, Oelle mpuioxkeH 3a 41
CTaHIIMU B ceBepo3amnajHaTa 4acT Ha YepHo Mope ¢ 1el Mo-100p0 TAKCOHOMHYHO MOKPUTHE
U npoduirpaHe Ha TOKCUHHM B €CTECTBEHUTE nomynauud. KomOuHupaHusT Habop OT aHHU
BkiIoyBa 20 MOTEHIMATHO TOKCHYHH BHJa, Hikou oT kouto (Dinophysis acuminata,
Dinophysis acuta, Gonyaulax spinifera u Karlodinium veneficum) ca orkpuru B Hag 95% ot
CTaHIIMMUTE. Y CIIOPEIHO C TOBA, BbB BCUUKU ITPOOU ca perucTpUpaHy NMeKTeHOTOKcHHU (PTX-
2 KaTo OCHOBEH TOKCHH), a B IOBEYETO CTAHI[MU MPUCHCTBAT U Hecotokcuuu. PTX-1 u PTX-
13, kakTO W HAKOM BapuaHTH Ha YTX, Osfixa perucTpupaHu 3a IbpBU NbT B OaceifHa.
VcraHOBeHa € TOJIOXKHTEIHA KOopesalus Mexay uuciaeHoctta Ha Dinophysis acuta u
nekTeHotokcuuure, W Mexay Lingulodinium polyedra u Protoceratium reticulatum wu
MecotokcnHuTe. YHUCIEHOCTTa M MPOCTPAHCTBEHOTO pA3MpEIE/IEHHEe Ha TOKCUYHUTE
MHUKPOBOJIOPACIIM ¥ Ha TOKCUHUTE ca CBbP3aHM C apaMeTpUTe Ha OKOJIHATa cpena. Brupeku
HUCKHUTE HUBA Ha UACHTU(DUUIHPAHUTE (PUKOTOKCMHU U TSIXHAaTa HUCKA OpalHa TOKCUYHOCT,
XpOHMYHATa TOKCHUYHA €KCIIO3MIIMS MOXeE Ja IMPEACTaBisiBa OMAcCHOCT 3a €KocucTemara |
YOBEILIKOTO 3/IpaBe.
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6.3.2. Hayynu nyO0Jukanuu B W3IaHUs, KOUTO ca pedepUpaHd U HHIAEKCHPAHH B
CBETOBHOM3BeCTHM 0a3u naHHM ¢ HayyHa uHdopmamus (Web of Science m Scopus),
u3BbH xa0uintanuouuust Tpya (Iloxkaszamen I' 7 om Ilpunoscenue kom un.l a, an.l om
Ilpagunnuka 3a ycnoeusma u peda 3a npudobueane Ha 00pa306amenHU U HAYUHU
cmenenu u 3a 3aemane Ha akademuunu onvacnocmu ¢ HO — bAH)

6.3.2-1. Callieri, C., Slabakova, V., Dzhembekova, N., Slabakova, N., Peneva, E., Cabello-
Yeves, P.J., Di Cesare, A., Eckert, E.M., Bertoni, R., Corno, G., Salcher, M.M., Kamburska,
L., Bertoni, F., Moncheva, S. The mesopelagic anoxic Black Sea as an unexpected habitat for
Synechococcus challenges our understanding of global “deep red fluorescence”. The ISME
journal, 2019. DOI

ABSTRACT: The Black Sea is the largest meromictic sea with a reservoir of anoxic water
extending from 100 to 1000 m depth. These deeper layers are characterised by a poorly
understood fluorescence signal called “deep red fluorescence”, a chlorophyll a- (Chl a) like
signal found in deep dark oceanic waters. In two cruises, we repeatedly found up to 103 cells
ml~* of picocyanobacteria at 750 m depth in these waters and isolated two phycoerythrin-rich
Synechococcus sp. strains (BS55D and BS56D). Tests on BS56D revealed its high
adaptability, involving the accumulation of Chl a in anoxic/dark conditions and its capacity to
photosynthesise when re-exposed to light. Whole-genome sequencing of the two strains
showed the presence of genes that confirms the putative ability of our strains to survive in
harsh mesopelagic environments. This discovery provides new evidence to support early
speculations associating the “deep red fluorescence” signal to viable picocyanobacteria
populations in the deep oxygen-depleted oceans, suggesting a reconsideration of the
ecological role of a viable stock of Synechococcus in dark deep waters.

PE3IOME: YepHo Mope € Hali-roiasiMOTO MEPOMHUKTUYHO MOPE C PE3EpBOAp OT AaHOKCUYHU
Boau, mpoctupaun ce or 100 go 1000 M gbnbounmHa. Te3n mo-abaOOKM clloeBe ce
XapakTepu3nupar ¢ (QIyopecleHTEeH CUTHal C HEsICEH NMPOU3XOJ, HapedeH ,,JbIOOKOBOIHA
yepBeHa (ayopecreHuus®, mogodben Ha xinopodun a- (Chl a) curnam, oTKpuT B IBJIOOKH
TbMHU OKe€aHCKM Boau. [lo Bpeme Ha JABe €KCHEAMIIMM MHOTOKPAaTHO OTKPHUXME
nukonranoOakrepun 10 103 kiIeTku Ha MUWIIIIMTHP Ha AbJI0ounHa 750 M B Te3W BOIU U
u3osmpaxme jaBa Ooratu Ha (ukoepuTpuH miama Synechococcus sp. (BS55D u BS56D).
TecroBere Ha BS56D pa3kpuxa HeroraTa BUCOKa a/IallTUBHOCT, BKJIIOUBAll[a HaTPyNIBaHE HA
Chl a B aHOKCHMYHU/TBMHHU YCJIOBUSI M CIOCOOHOCTTa My Ja (POTOCHHTE3Upa MpPU MOBTOPHO
u3jlaraHe Ha cBeriauHa. CEeKBEHMPAHETO Ha LENIUs F'E€HOM Ha JBaTa IllaMa I0Ka3a HaJInYHETO
Ha TeHH, MOTBbpXKIABallld IpeJrojaraéMara MM CIIOCOOHOCT Ja OLeisBaT B CypOBHTE
Me30IeNIarnyHu yciaoBus. ToBa OTKpUTHE NPENOCTaBs HOBM J0OKA3aTeJCTBA B MOJKpENa Ha
NPEJUIIHN XUIIOTE3H, CBBP3BAIllM CHUTHAJA 3a ,,JbJIOOKOBOJHA YepBeHa (IIyopecueHIus " ¢
KU3HECIIOCOOHM TIOMyJallMd Ha NHUKOIHMAHOOAKTEpUH B JBJIOOKUTE OE3KHCIOpPOJIHU
OKEaHCKM 30HH, KOETO TMperojara ImpepasriiekJaHe Ha eKOJOTMYHaTta pojis Ha
KHU3HECITOCOOeH 3amac oT SynechoCcoCCus B 1bIOOKUTE THMHU BOJIH.
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6.3.2-2. Cabello-Yeves, P. J., Callieri, C., Picazo, A., Mehrshad, M., Haro-Moreno, J. M.,
Roda-Garcia, J. J., Dzhembekova, N., Slabakova, V., Slabakova, N., Moncheva, S.,
Rodriguez-Valera, F. The microbiome of the Black Sea water column analyzed by shotgun
and genome centric metagenomics. Environmental Microbiomes, 2021,16 (5): 1-15. DOI

ABSTRACT:

Background: The Black Sea is the largest brackish water body in the world, although it is
connected to the Mediterranean Sea and presents an upper water layer similar to some regions
of the former, albeit with lower salinity and temperature. Despite its well-known hydrology
and physicochemical features, this enormous water mass remains poorly studied at the
microbial genomics level.

Results: We have sampled its different water masses and analyzed the microbiome by
shotgun and genomeresolved metagenomics, generating a large number of metagenome-
assembled genomes (MAGs) from them. We found various similarities with previously
described Black Sea metagenomic datasets, that show remarkable stability in its microbiome.
Our datasets are also comparable to other marine anoxic water columns like the Cariaco
Basin. The oxic zone resembles to standard marine (e.g. Mediterranean) photic zones, with
Cyanobacteria (Synechococcus but a conspicuously absent Prochlorococcus), and
photoheterotrophs domination (largely again with marine relatives). The chemocline presents
very different characteristics from the oxic surface with many examples of chemolithotrophic
metabolism (Thioglobus) and facultatively anaerobic microbes. The euxinic anaerobic zone
presents, as expected, features in common with the bottom of meromictic lakes with a
massive dominance of sulfate reduction as energy-generating metabolism, a few (but
detectable) methanogenesis marker genes, and a large number of “dark matter” streamlined
genomes of largely unpredictable ecology.

Conclusions: The Black Sea oxic zone presents many similarities to the global ocean while
the redoxcline and euxinic water masses have similarities to other similar aquatic
environments of marine (Cariaco Basin or other Black Sea regions) or freshwater
(meromictic monimolimnion strata) origin. The MAG collection represents very well the
different types of metabolisms expected in this kind of environment. We are adding critical
information about this unique and important ecosystem and its microbiome.

PE3IOME:

IIperaen: YepHo mMope € HAM-TOISIMOTO OpPaKWYHO BOJHO TSJIO B CBETa, BBIPEKU Ye €
CBBp3aHO chc Cpeau3eMHO MOpE W MOBBPXHOCTHHS MY BOJEH CIOH € MOJA00OCH Ha HSIKOU
HEroBU PErHOHHU, MaKap M C MO-HHUCKa COJIEHOCT U TeMIeparypa. Bornpeku n1o0pe mo3HaTuTe
CH XUAPOJIOTUYHU U (U3MKOXMMHUYHU XapaKTEPUCTUKH, Ta3d OIPOMHA BOJHA Maca OCTaBa
ci1abo MpoyveHa Ha HUBO MUKPOOHA TeHOMUKA.

PesyaraTu: CrOpanu ca npoOu OT pa3IMuHU BOJHU MacH U € aHaJIM3UpaH MUKpoOroma upe3
HIOTI'bH METAareéHOMHKa, TeHepHpalku royisM Opol MeTareHOMHO-aceMOJIMpaHUu T'e€HOMU
(MAG). OTkpuTH ca pa3IM4YHU MPUIHKUA C OMHCAHUTE MMO-PAHO YEPHOMOPCKU METareHOMHH
HabOpH OT JIaHHU, TOKa3BaIlKM 3a0eJeKUTeNHa CTA0UIHOCT B HETOBUS MUKpoOUuoM. JlanHuTe
ca CpaBHHMMHU U C JJPyTH MOPCKHM aHOKCHYHM Oaceiinu, kato Oaceitna Kapuako. Kucnopognara
30Ha HAmojoO0siBa CTaHIAPTHUTE MOPCKM (HAmp. CpPeIu3eMHOMOPCKH) (OTUYHM 30HH, C
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mano6akrepun (Synechococcus, Ho BuauMo oTcherBai Prochlorococcus) u fomuHupane Ha
doToxereporpodu (10 ToIsIMa CTETICH OTHOBO C MOPCKH IPOU3X0T). XEMOKJIMHBT MPEICTABS
MHOTO Pa3jMYHH XapaKTEPUCTUKH OT KHCIIOPOJHATA TOBBPXHOCT ¢ MHOTO IMPUMEPH 32
xemonutorpopen wmerabomusbm (Thioglobus) u dakynratuBHO aHaepoOHM MHUKPOOH.
Borarara Ha cepoBOIOpO aHaepoOHA 30HA MPEICTaBs, KAKTO CC OYaKBA, XapAKTECPUCTHKH,
o0IIM C APHOTO Ha MEPOMUKTUYHM €3€pa C MAaCHBHO AOMHHHMpAHE Ha peAyKuus Ha cyndar
KaTo TeHEpHUpaIll €HEepPrusi MeTabOoIU3bM, HSAKOIKO (HO OTKPHBAEMH) MapKepHH T'€HH 3a
METaHOTEeHE3a U ToJIsIM Opoii HeKITaCH(DUIIMPaHU TEHOMH C HEMTPEABUINMA CKOJIOTHSL.

3akarouenusi: Kucnopoanara 3oHa Ha YepHO MOpe MMa MHOTO MPHIMKH ChC CBETOBHUS
OKeaH, JOKaTo BOJHUTE Macu OT PEIOKCKIMHA M aHOKCHYHHTE U OOraTtu Ha CEepOBOAOPO]
CIIOEBE MMAT MPWIMKH C JPYTH MOJAOOHH BOJHHM cpeau OT Mopcku (Oaceitn Kapuako mnm
JPYTH 9ePHOMOPCKH PETUOHH) UM CJIAIKOBOJICH (MEPOMUKTHYHU CTPATH()HUIIMPAHU CIOCBE)
npousxo. [Tomyuennre MAGS mpeacTaBsIT MHOTO 10Ope pa3IMuHUTE BUOBE META0OIU3MH,
OYaKBaHM B TO3U BHUJ cperna. JlobaBeHa e BakHa MH(pOpMAIWS 33 Ta3u YHUKAIHA W Ba)KHA
€KOCHCTEeMa U HEMHHSI MHKPOOHOM.

6.3.2-3. Sabatino, R., Di Cesare, A., Dzhembekova, N., Fontaneto, D., Eckert, E.M., Corno,
G., Moncheva, S., Bertoni, R., Callieri, C. Spatial distribution of antibiotic and heavy metal
resistance genes in the Black Sea. Marine Pollution Bulletin, 2020, 160: 111635. DOI

ABSTRACT: Antibiotic resistance genes (ARGs) and antibiotic resistant bacteria (ARB) are
worldwide considered as emerging contaminants of large interest, and a primary threat to
human health. It is becoming clear that the environment plays a central role in the
transmission, spread, and evolution of antibiotic resistance. Although marine systems have
been largely investigated, only a few studies have considered the presence of ARGs in meso-
and bathypelagic waters. To date, no molecular based studies have yet been made to
investigate the occurrence of ARGs in the Black Sea, the largest meromictic basin in the
world, receiving water from a number of important European rivers and their residues of
anthropogenic activities in permanently stratified mesopelagic water masses. In this study, we
determined the presence and the abundance of five ARGs (blactxm, ermB, gnrS, sul2, tetA)
and of the heavy metal resistance gene (HMRG) czcA, in different sampling sites in the
eastern and western Black Sea, at several depths (up to 1000 m) and various distances from
the shoreline. Three ARGs (blactxwm, sul2, and tetA) and czcA were present in at least 43% of
the analysed samples, whereas ermB and qgnrS were never detected. In particular, sul2
abundances increased significantly in coastal location, whereas tetA increased with sampling
depth. These findings point out the Black Sea as a source of ARGs and HMRGs distributed
along the whole water column.

PE3IOME: T'enute 3a pe3aucTeHTHOCT KbM aHTHOMOTUIM (ARGS) M pe3ncTeHTHUTE KbM
antuOnoTnm 6akrepun (ARB) B cBeToBeH Mamad ce cuuTaT 3a Bb3HUKBAILK 3aMbPCUTETN
OT TOJISIM MHTEpEC M OCHOBHA 3alulaxa 3a 4YOBEIIKOTO 3apaBe. OkoyiHaTa cpena urpae
LEHTpajHa POJsl B IMPEAaBaHETO, Pa3NpPOCTPAHEHUETO U EBOJIONUATA HAa aHTUOMOTHYHATA
pPE3UCTEHTHOCT. BbIpekn ue MOPCKUTE CUCTEMH Ca LIMPOKO IMPOYYEHH, CAMO HIKOJIKO
u3cienBaHus pasriexaaTr Hamuuueto Ha ARG B Me30- u Garunenarnynu Bogau. KeM qHenrHa
JlaTa BCE OIIIE HE ca ITpaBEHU MOJIEKYJIIPHU NIPOYUYBaHUs 3a U3Clie[BaHe Ha nosBara Ha ARGS
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B UepHO Mope, Hail-rOJIEeMHSIT MEPOMHUKTHYECH OAaceiiH B CBETa, MoJIydaBall Boja OT peauiia
BaKHU E€BPOIEUCKH PEKH M TEXHUTE OCTATBIM OT aHTPOIOT€HHU NEHHOCTH B MOCTOSHHO
cTpaTu(UUUpaHUTEe Me30MeNarunyHu BOJHM Macu. B ToBa mpoyuyBaHe ompeaenuxme
HanuuueTo U KoHmneHtpanusaTa Ha et ARGs (blaCTXM, ermB, gnrS, sul2, tetA) u Ha reHa
3a ycroiuuBocT Ha Texku metanun (HMRG) czcA, B paznuyHu JioKauuu B M3TOYHATA U
3amnajaHara 4act Ha YepHo mMope, B HIKOIKO Abji0ounnu (10 1000 M) 1 pa3inuuHu pa3cTOSHUS
ot 6pera. Tpu ARGS (blactxm, sul2 u tetA) u CzCA mpuchcTBaxa B Hal-maiko 43% oT
aHaJIM3UpaHuTe Ipodu, JokaTo ermB u gnrS He 6sixa OTKPUTH. YCTAaHOBEHO € 3HAYUTEIHO
yBeIMuYaBaHe Ha KouimdecTBata Ha SUl2 B kpaiiOpexwuero, mokaro tetA ce yBenuyaBa B
nbioourHa. Te3nm oTkputusi yka3Bar YepHo mope karo uztouHuk Ha ARGS m HMRGs,
pasmpeeneHH 1o 1eus BOJEH CThIO.

6.3.2-4. Sabatino, R., Cabello-Yeves, P., Eckert, E., Corno, G., Callieri, C., Brambilla, D.,
Dzhembekova, N., Moncheva, S., Di Cesare, A. Antibiotic resistance genes correlate with
metal resistances and accumulate in the deep water layers of the Black Sea. Environmental
Pollution, 2022, 312: 120033. DOI

ABSTRACT: Seas and oceans are a global reservoir of antibiotic resistance genes (ARGS).
Only a few studies investigated the dynamics of ARGs along the water column of the Black
Sea, a unique environment, with a peculiar geology, biology and history of anthropogenic
pollution. In this study, we analyzed metagenomic data from two sampling campaigns (2013
and 2019) collected across three different sites in the Western Black Sea at depths ranging
from 5 to 2000 m. The data were processed to annotate ARGs, metal resistance genes
(MRGs) and integron integrase genes. The ARG abundance was significantly higher in the
deep water layers and depth was the main driver of beta-diversity both for ARGs and MRGs.
Moreover, ARG and MRG abundances strongly correlated (r = 0.95). The integron integrase
gene abundances and composition were not influenced by the water depth and did not
correlate with ARGs. The analysis of the obtained MAGs showed that some of them harbored
intl gene together with several ARGs and MRGs, suggesting the presence of multidrug
resistant bacteria and that MRGs and integrons could be involved in the selection of ARGs.
These results demonstrate that the Black Sea is not only an important reservoir of ARGs, but
also that they accumulate in the deep water layers where co-selection with MRGs could be
assumed as a relevant mechanism of their persistence.

PE3IOME: MoperaTta u okeaHuTe ca rio0ajieH pe3epBoap Ha IeHU 3a PE3UCTEHTHOCT KbM
antuOuoTHIM (ARGS). CaMo HSKONKO MpoyuyBaHUs u3cienBar AuHamukata Ha ARGs BbB
BOJIHUSA CTHJIO Ha UepHO Mope, YHUKaJIHA CpeAa, C 0cOOeHa reoorusi, OMoJIorust U UCTOPUS
Ha aHTPOIIOTEHHO 3aMbpcsiBaHe. B ToBa mpoyuBaHe aHATU3MpPaxMe METareéHOMHU JAaHHU OT
1Be KammaHuu 3a npobonabupane (2013 u 2019), cpbpaHu B TpHM pa3ivyHU JIOKALUHU B
3amajHara 9act Ha YepHo Mope, Ha abyi6ounan oT 5 10 2000 M. JlanHuTte 6sxa 06padoTeHw,
3a na ce anotupat ARGs, renu 3a ycroitunoct Ha Metanii (MRGs) ¥ HHTErpOH-UHTErpa3HU
regn. Yucnenocrra Ha ARGS Oelre 3HAaYNMTENIHO MO-BHCOKA B IBJIOOKHWTE BOIHU CJIOEBE U
nBI00YMHATA Oelie OCHOBHHAT (pakTop, Bimsen Ha OeTa-pasHooOpasuero kakTo 3a ARGS,
taka 1 328 MRGS. OcBeH ToBa € ycTaHOBEHA CHIIHA KOpeJalnus Mexay ducieHoctra Ha ARG
n MRG (r = 0.95). YncneHocTra U CbCTaBbT HA MHTETPOH-UHTETPA3HU I'€HU HE Ca MOBJIUSHU
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OT AbJI0OYMHATa Ha BojaTa W He Kopenupar ¢ ARGS. Anamm3bsT Ha momydennte MAGs
M0Ka3a, Y€ HIKOM OT TiIX chabpxkaT intl ren 3aemno ¢ Hsakoiko ARGs m MRGs, koeto
MpeJroiara HAIMYUETO Ha MYJITHUPE3UCTEHTHU OakTepuu, 1 ye MRGS 1 MHTErpoHUTE MOTaT
na ObIaT BKIIOYCHH B ceiekiusata Ha ARGs. Pesynratute qemonctpupart, e YepHo Mope €
HEe caMmo BakeH pe3epBoap Ha ARGs, HO U 4e Te ce HAaTpynBaT B ABIOOKUTE BOJHU CIIOCBE,
KbJIETO ChBMECTHUAT Noj100p ¢ MRGs moke J1a ce nmpueMe KaTo MOAXOJSI MEXaHU3bM 3a
TAXHOTO MPUCHCTBUE.

6.3.2-5. Ivanova, P., Dzhembekova, N., Atanassov, I., Rusanov, K., Raykov, V., Zlateva, I.,
Yankova, M., Raev, Y., Nikolov, G. Genetic diversity and morphological characterisation of
three turbot (Scophthalmus maximus L., 1758) populations along the Bulgarian Black Sea
coast. Nature Conservation, 2021, 43: 123-146.

ABSTRACT: Turbot (Scophthalmus maximus L., 1758) is a valuable commercial fish
species classified as endangered. The conservation and sustainability of the turbot
populations require knowledge of the population’s genetic structure and constant monitoring
of its biodiversity. The present study was performed to evaluate the population structure of
turbot along the Bulgarian Black Sea coast using seven pairs of microsatellites, two
mitochondrial DNA (COIII and CR) and 23 morphological (15 morphometric and 8 meristic)
markers. A total of 72 specimens at three locations were genotyped and 59 alleles were
identified. The observed number of alleles of microsatellites was more than the effective
number of alleles. The overall mean values of observed (Ho) and expected heterogeneity (He)
were 0.638 and 0.685. A high rate of migration between turbot populations (overall mean of
Nm = 17.484), with the maximum value (19.498) between Shabla and Nesebar locations, was
observed. This result corresponded to the low level of genetic differentiation amongst these
populations (overall mean Fst = 0.014), but there was no correlation between genetic and
geographical distance. A high level of genetic diversity in the populations was also observed.
The average Garza-Williamson M index value for all populations was low (0.359),
suggesting a reduction in genetic variation due to a founder effect or a genetic bottleneck.
Concerning mitochondrial DNA, a total number of 17 haplotypes for COIll and 41
haplotypes for CR were identified. The mitochondrial DNA control region showed patterns
with high haplotype diversity and very low nucleotide diversity, indicating a significant
number of closely-related haplotypes and suggesting that this population may have
undergone a recent expansion. Tajima’s D test and Fu’s FS test suggested recent population
growth. Pairwise Fst values were very low. The admixture and lack of genetic structuring
found pointed to the populations analysed probably belonging to the same genetic unit.
Therefore, a proper understanding and a sound knowledge of the level and distribution of
genetic diversity in turbot is an important prerequisite for successful sustainable development
and conservation strategies to preserve their evolutionary potential.

PE3IOME: Kankaust (Scophthalmus maximus L., 1758) e cromancku 1ieHeH BUI puba,
kiacuduimpaH karo 3acrparres. Oma3BaHeTo ¥ yCTOHYMBOCTTA Ha IO IAI[MHATE Ha KaJKaHa
HU3HUCKBAa IIO3HABAHC HAa N'CHETHYHATA CTPYKTYypa Ha IommyJiafguiaTa U IMOCTOAHCH MOHHUTOPHUHT
Ha HeliHoTo Omopa3HooOpa3me. HacrosmoTo m3cienBaHe € MPOBENEHO C el OLEHKa Ha
MOIMyJIallMOHHATa CTPYKTypa Ha KaJlKaHa Mo OBJITapcKOTO YEPHOMOPCKO KpanlOpekue dpe3
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U3II0JI3BaHE Ha CeJeM JBOMKH MHUKpocaTenuTH, aBa mutoxonapuaaau JJHK mapkepa (COIII
nu CR) m 23 mopdonornunu (15 mopdomerpuyHu u 8§ MEPHUCTHUHH) XapaKTCPUCTHUKH.
I'eHoTunupanu ca 72 ex3eMmIuIsipa OT TPU pailoHa, KaTo ca WaAeHTHdUIUpaHu 59 anena.
HaGmonaBanusar Opoil anenu Ha MHKPOCATEIIMTUTE MPEBUINABA ¢QEKTUBHUS OpOW ajelu.
OOmruTe cpeaHu CTORHOCTH Ha HaOronaBaHata (Ho) u ouakBanaTa xeteposurotrHoct (He) ca
0.638 1 0.685. YcranoBeHa € BUCOKA CKOPOCT Ha MUTPAIIHSI MEXK/Ty MMOMYJIalluUTe HA KaJIKaHa
(obma cpeana croitHoct oT Nm = 17.484), ¢ makcumanna croitHoct (19.498) mexnay 1llabna
u HeceObp. To3u pesynTar chOTBETCTBA Ha HUCKOTO HUBO Ha FeHETHYHA AudepeHIuaius
cpen te3u nonyianuu (o6ma cpeara croinoct Fst = 0.014), kato nuncBa Kopenamus MEKIY
reHeTuyHaTa W reorpadcka aucranuusa. HaOmrogaBaHO € BHCOKO HHMBO Ha TE€HETUYHO
pasHooOpazue B nomymanunte. CpemHata crodHOCT Ha wHAekca Garza-Williamson M 3a
BcuukM monysanuu e Hucka (0.359), xoero mpeamnonara HaMmajisBaHE Ha TEeHETUYHATa
Bapualys mopaau epexra Ha OCHOBAaBaHE WJIHM TeHETWYeH OoThiaHEK. [lo oTHomieHWe Ha
mutoxonapuannata JIHK ca waentudunupanm obmo 17 xammoruma 3a COIIl u 41
xamwmoruna 3a CR. Konrtponnust permon Ha muroxonapuanHara JJHK nokasBa Bucoko
XaIIOTUITHO Pa3HOOOpa3e W MHOTO HHMCKO HYKIJICOTHIHO Pa3HOOOpa3ne ChC 3HAYUTENCH
Opoil TSACHO CBBpP3aHH XaIJIOTUIIOBE M TpEAIojiara, 4ye Ta3W MOMylalus MOXe Ja €
MPETHPIIsIa CKOPOIIHO pasiupsaBane. D tectsT Ha Tajima u FS TectsT Ha Fu nmpennonarat
CKOpOIIIeH pbCT Ha momynanusra. CroiiHocTuTe Ha Fst ca MHOro HHCKH. YCTaHOBEHOTO
CMECBaHE W JIMIICA HAa T'EHETHUYHO CTPYKTYpPHpaHE MOKa3Ba, Y€ aHAIU3HPAHHUTE IMOIMYJIalHH
BEPOSITHO MPUHAICIKAT KbM €HA M ChIlla reHeTHYHa equHuIa. ClaeIoBaTelIHO, IPABHITHOTO
pa3bupane W 3aIBJIOOYCHO TO3HABaHE HAa HHUBOTO W PAa3MpPOCTPAHEHUETO HAa T€HETUYHOTO
pazHoOOpa3ue MpH KajlKaHa € BakKHA MPEIIOCTaBKa 3a YCIENTHOTO YCTOWYHBO Pa3BUTHE U
CTpaTETHH 3a ONa3BaHe, 32 ChbXPAHSIBAHE HA TEXHUAT €BOJIIOIIMOHEH TTOTEHITHAIL.

6.3.2-6. lvanova, P., Zlateva, I., Raykov, V., Yankova, M., Dzhembekova, N., Slabakova,
V., Raev, Y. Comparative Analysis of Morphometric and Meristic Characters of
Scophthalmus maximus (Linnaeus 1758), Sampled in Four Different Sites Along the
Bulgarian Black Sea Coast. Acta Zoologica Bulgarica, 2024, Supplement 18: 1-9.

ABSTRACT: Morphometric and meristic characters of fish are important for species
differentiation, overall stock status assessment, in the analysis of the population structure and
genetic variations within and between populations, and as an indicator for utilization of
environmental resources or habitat diversity. Comparative analysis of morphometric and
meristic characters of Scophthalmus maximus L., sampled in the regions of Shabla,
Shkorpilovtsi, Nesebar and Tsarevo, along the Bulgarian Black Sea coast was carried out.
Selected growth models as length-weight relationship (LWR) and relationships and ratios as
standard length (SL) — total length (TL), head length (HL) — body depth/height (BD/BH),
BD/BH — SL, were studied, aiming at identification of specific or significant differences in
the sampled specimens and indirect differentiation of specific environment constraints in
species habitat. The studied turbot populations demonstrated considerable intra-species
morphometric variations, which are further to be justified by thorough analysis of genetic
diversity at a local and regional level. Environmental differences between sites in the
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sampling period have not been recorded and the species habitat appeared to be homogenous
in terms of abiotic environment.

PE3IOME: MopdoMeTpuyHUTE U MEPUCTUYHHUTE XaPaKTEPUCTUKH HA PUOUTE ca BaXXHU 3a
nudepeHInanusaTa Ha BHIOBETE, ISJIOCTHATA OIEHKA HAa CHCTOSHHETO HAa 3alacute, MpU
aHaJlM3a Ha CTPYKTypaTa Ha MOMyJalusITa U TCHETHYHUTE BapHallK B PAMKHUTE Ha U MEKIY
MOMyJAallMMTE M KaTO MHAMKATOp 3a M3I0J3BaHE HA PECypCUTE Ha OKOJIHATa cpefa WU
pasHooOpa3uero Ha wMectooOuTaHusTa. M3BbpiIeH Oerie CpaBHUTENCH aHAJIW3 Ha
MOp(hOMETPUYHM W MEPUCTHYHH XapaKTepHCTHKH Ha BHaa Scophthalmus maximus L., mo
OBJITAPCKOTO YEPHOMOPCKO KpaitOpexue, oT paiionute Ha Illabna, [lIkopmmiosun, HeceObp
u IlapeBo. N30panu Momenu Ha pacTex, KaTo Bpb3ka aAbikuHA-Tersio (LWR) u Bpb3ku U
CHOTHOIIEHUS KaTO CTaHAapTHA AbJDKKMHA (SL) — obma aemkuHa (TL), 1bkuHA HA TiIaBaTa
(HL) — apnbounna/Bucounna Ha Tsuioto (BD/BH), BD/BH — SL, 6sixa mpoyueHH ¢ 1ei
UICHTHPUIMpPAHE HA CHEMU(UYHH WM CTATUCTHYSCKH 3HAYMMH Pa3IUKd B TPOOHUTE H
Henpsika JaudepeHnmanus Ha CcrnenuUIHd OrpaHWYCHUS Ha OKOJHATa cpeaa B
MecToOOMTaHMEeTO Ha Bujaa. M3cienBaHuTe mMoOmMyJalMd Ha KaJlKaH JIEMOHCTpUpPAT
3HAYUTEIIHU BBTPEBUAOBU MOPPOMETPHUUHU BapUAIMH, KOUTO TOMBIHUTEIHO TpsOBa Ja ce
W3cheABaT upe3 3aAbJI00YEeH aHaIl3 Ha TEHETUYHOTO Pa3HOOOpa3ne Ha MECTHO M PErHOHAITHO
HUBO. EKOJOrMYHM pa3iuKu MEXIy callToBeTe 3a MpoOOHAaOMpaHe HE ca PErUCTPUpaHU U
MECTOOOMTAHHUETO Ha BUJ]Aa € XOMOTE€HHO 10 OTHOIIIEHHE HAa a0MOTHUYHUTE MTapaMeTpH.

6.3.2-7. Yankova, M., Raykov, V., Ivanova, P., Dzhembekova, N., Turan, C., Raev, Y.
Morphological and genetic characteristics of garfish Belone belone (L., 1760) (Belonidae,
Teleostei) population from the southern Bulgarian Black Sea coast. Nature Conservation,
2023, 54: 1-12. DOI

ABSTRACT: This study was conducted to investigate genetic and some morphometric and
meristic characteristics of garfish Belone belone from Nesebar in the Bulgarian Black Sea
coast. Twelve morphometric characters were measured, and six meristic characters were
counted for each individual. Based on both sexes’ morphological and meristic analyses, no
statistically significant sexual differences were observed. Additionally, DNA barcoding was
done. The fragment of the cytochrome oxidase subunit I (COI) gene of mitochondrial DNA
was sequenced to supplement the species identification and population diversity study. Two
haplotypes were found out of 39 sequences, indicating a low level of haplotype diversity
(0.146£0.072). Nucleotide diversity was also found to be low (0.00023+0.00011). The
Nesebar population of B. belone requires conservation efforts, due to the highly decreased
mtDNA genetic diversity.

PE3IOME: WU3cnenBanero Oelle NMpOBEAEHO C €Nl MPOyYBaHE Ha T€HETUYHU U HIKOU
MOpP(QOMETPUYHN B MEPUCTUYHH XapaKTEpUCTHKH Ha 3apraH Belone belone ot 6wirapckoro
4epHOMOpPCKO Kpaitopexxune — HeceObp. bsxa mzmepenu 12 moppoMeTpuyHH NpU3HAKA U
npeOpoeHrn IIeCT MEpUCTUYHM TMpU3HaKa 3a BCEKM UHAMBHA. Bb3 oOcHOBa Ha
MOp(}ONOrMYHNTE W MEPUCTHUYHUTE aHAIM3M Ha JBaTa Noja He Osfxa HaO0aBaHU
CTAaTUCTUYECKH 3HAYUMH TOJIOBH pa3nuku. J[lombianutenHo Oeme HamnpaBeHo JHK
6apkonupane. C 1en BUIOBa WACHTHU(HUKAIMA U MOMYJAllMOHEH aHanu3, Oerle CeKBeHUpaH
¢parMeHT OT reHa Ha HUTOXpoMmokcuaasHara cyoenuuuna I (COI) Ha MUTOXOHApHATHATA
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JIHK. Ot uszcnensanute 39 cekBeHIMHU, 0sXa YCTAHOBEHH JIBa XaIUIOTHUIIA, TTOKA3BaIl0 HUCKO
HHUBO Ha XamwioTunmHo pasHooOpasue (0.146+0.072). VYcraHoBeHO Oemie W HHUCKO
nykieotuaaHo pasnooOpasue (0.00023+0.00011). HuckoTo reHETHYHO pa3HOOOpasue Ha
mT/IHK Ha HeceObpckara momynaryst Ha B. belone e unnukanus 3a HykaaTa ot ona3BaHe.

6.3.2-8. Zlateva, 1., Ivanova, P., Dzhembekova, N., Doncheva, V., Popov, I., Slabakova, V.,
Raev, Y., Raykov, V., Dimitrov, D. Spatial Distribution and Genetic Diversity of Turbot
(Scophthalmus maximus, Linnaeus, 1758) in Bulgarian Black Sea Waters Relative to Fishing
Pressure and Their Abiotic Environment. Journal of Marine Science and Engineering, 2023,
11:1982. DOI

ABSTRACT: The present study examined the genetic diversity and spatial distribution of
turbot (Scophthalmus maximus), an economically important species on the Bulgarian Black
Sea coast. Maximum entropy (MaxEnt) modeling software Version 3.4.4. was utilized to
develop a habitat suitability model for S. maximus in the Bulgarian Black Sea region. Data
collected via demersal and pelagic surveys and genetic sampling from 2017 to 2021 were
utilized to link species occurrence localities with selected abiotic factors. Our findings
showed that the species’ habitat preferences are strongly influenced by temperature and
dissolved oxygen, and projections based on simplified climatic scenarios indicated potential
distribution shifts and a substantial reduction in reproduction habitats in the northern region.
The assessment of genetic diversity was based on mtDNA COIlIll sequencing; MtDNA
revealed a low level of polymorphism in all analyzed populations. The extensive fishing
pressure may have increased the likelihood of genetic and population bottlenecks and a
consequent decline in genetic diversity in the Shabla, Nesebar, and Tsarevo populations. The
Tajima’s D values for the latter indicated that turbot underwent a bottleneck followed by
rapid population expansion. Our findings are essential for the conservation and effective
management of S. maximus stocks in the region.

PE3IOME: Hacrosmoro wu3cieaBaHe IpoyyBa TE€HETUYHOTO  pa3HooOpazue U
NPOCTPAHCTBEHOTO pas3MpocTpaHeHHWe Ha kankana (Scophthalmus maximus), cromancku
LIEHeH BHJI MO OBJIrapcKoTO YepHOMOpHe. 3a pa3paboTBaHE Ha MOJAEN 3a HMPUTOAHOCT Ha
MECTOOOMTAHUETO 3a S. Maximus B OBJrapckus YEPHOMOPCKH PETHOH Oele M3IMOJ3BaH
copTyep 3a moxenupaHe Ha MakcumanHa eHtporus (MaxEnt) Bepcuss 3.4.4. lanuwure,
cbOpaHH 4pe3 JbHHU U NeJaruyHy IpOyYBaHUS U T€HETUYHM aHAINU3M B nepuoja ot 2017 r.
1o 2021 r., 6s1xa M3MOJI3BAaHU 3a M3CIEABaHE Ha Bpb3KaTa MEXJYy MECTOHAXOXKJEHUSATa Ha
Buga M u30panu alOuotuuyHu (akropu. Hammre OTKpUTUS JE€MOHCTpUpAT, Ue
NPEANOYUTAaHUATa Ha BUJa KbM MECTOOOUTaHMSATA ca CUJIHO MOBJIMSHU OT TeMIeparypara u
pa3TBOPEHMs KHUCIIOPOJ, a MPOTHO3UTE, Oa3MpaHU Ha ONPOCTEHH KIMMATHYHU CLIEHApUH,
MIOKa3BaT IOTEHLMAIHU IPOMEHU B Ppa3NpPOCTPAHEHUETO M 3HAUUTEIHO HaMaJsBaHE Ha
MECTOOOMTAHUATA 3a BB3MPOU3BEXKIaHE B ceBepHUsA pernoH. OleHKaTa Ha TeHETUYHOTO
pasHooOpa3ue Ha Oasza cekBenmpane Ha MTJIHK COIIl paskpuBa HHCKO HUBO Ha
MOJIMMOP(PHU3bM BbB BCHUUKHM aHAIM3UPAHU MONyJanui. EKCTEH3UBHUAT pUOOJIOBEH HATHCK
MOXKE J]a € YBEJIMYWJ BEPOSTHOCTTA OT M€HETUYHH M MOMYJAUOHHU OOTHIHEK e(peKTH U
MocJe/Balll0 HaMalliBaHE Ha TEHETHMYHOTO pazHooOpaszue B mnomynanuure Ha [llabna,
Hece6sp u ILlapeBo. CroitHoctutre Tajima’s D mnoka3BaT, ue KalKaHBT € MPEThpIsI
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OOTBIIHEK, TTOCIEBAH OT OBbP30 pasIIMpsABAHE HA MOMyJIanusATa. [lolydeHuTe pe3ysiraTtd ca
OT CBIIECTBEHO 3HAYCHHE 3a OMAa3BaHETO W €(PEeKTHBHOTO YIpaBJICHHE Ha 3amacure OT S.
maximus B perroHa.

6.3.2-9. Zlateva, I., Raykov,V., Alexandrova, A., Ivanova, P., Chipev, N., Stefanova, K.,
Dzhembekova, N., Doncheva, V., Slabakova, V., Stefanova, E., Mihova, S., Valcheva, N.,
Hristova, O., Dzhurova, B., Dimitrov, D., Georgieva, A., Tsvetanova, E., Andreeva, M.,
Popov, I., Yankova, M., Raev, Y., Petrov, K. Effects of anthropogenic and environmental
stressors on the current status of red mullet (Mullus barbatus L., 1758) populations inhabiting
the Bulgarian Black Sea waters. Nature Conservation, 2023, 54, 55-79. DOI

ABSTRACT: The red mullet (Mullus barbatus Linnaeus, 1758) is a keynote species for the
Bulgarian Black Sea ecosystem and fisheries; nevertheless, existing knowledge on population
status is very scarce. The present study was intended to assess the health status and adaptive
potential of M. barbatus populations inhabiting the Bulgarian waters of the Black Sea. Our
findings revealed that populations of M. barbatus are exposed to a variety of anthropogenic
and environmental stressors. The species’ status was assessed using representative genetic,
morphological, biochemical and chemical biomarkers from specimens obtained in the
research area’s northern and southern regions. Based on mtDNA markers, genetic analysis
revealed low haplotype and nucleotide diversity, typically observed in overexploited or
“threatened” populations. Examining the morphology of the specimens revealed no
discernible pattern of differentiation. Except for aluminium and chrome, metal and PAH
concentrations in fish were below the regulatory thresholds. The specimens from the southern
region ingested more microplastics than those from the northern region. The majority of
specimens collected from the southern region also exhibited elevated levels of oxidative
stress and decreased antioxidant defence, which can be interpreted as an early indication that
they had reached the limits of their adaptive potential. Further research on the composite
effects of the stressogenic environment on the Black Sea biota are critically needed, as well
as the introduction of new indicators and thresholds at molecular and cellular levels for
adequate monitoring of both the ecological state of the marine environment and its biota.

PE3IOME: bapoyusr (Mullus barbatus Linnaeus, 1758) e BaxkeH BuI 3a Obirapckara
YEepHOMOPCKAa €KOCHCTeMa U pHUOO0JIOB; BBIPEKH TOBA CHLIECCTBYBAIUTE IIO3HAHMS 3a
CBCTOSIHMETO HA IOIyJIalMsaTa ca MHOTO OCKBAHHU. HacTosmoro u3cneasaHe nMa 3a 1en J1a
OLIEHU 3JpaBHHUS CTATyC WM aJaNTHBHUSA TMOTCHIMAN Ha momysianuute Ha M. barbatus,
obutaBam Obiarapckure Boau Ha YepHo Mope. Hammre pesynratu mokazaxa, ue
nonynaimute Ha M. barbatus ca ws3noxkeHn Ha pa3IMYHU AHTPONOTCHHH M EKOJIOTHYHU
crpecoBu (haktopu. ChCTOSHUETO Ha BUa Oelle OIEHEHO C MOMOIITa Ha NpeACTaBUTETHU
TeHEeTUYHHU, MOP(OJIIOTHYHN, OMOXUMHYHU M XUMUYHM OMOMapkepu OT MpoOH, chOpaHH B
CEBEpHUTE M IOKHUTE palloHM Ha wu3cienBaHe. Bb3 ocHoBa Ha mutoxoHiapuanau JIHK
Mapkepu Oellle yCTaHOBEHO HHUCKO XarUIOTHITHO M HYKJIEOTHAHO pa3zHooOpa3ue, 0OMKHOBEHO
Ha0J110/1aBaHO MPH CBPBHXEKCILIOATUPAHU WJIH ,,3aCcTpallieHu momynauud. Mopdoaoruuaure
u3cleIBaHMs He TMCKpUMHUHUpaxa 3a0enexum Mojen Ha qudepennnanus. C n3KiIoueHrne Ha
AlyMHUHUSI U XpoMa, KOHIEHTpauuuTe Ha Metanu u [IAB B pubure ca moa HOpMaTHUBHHUTE
nparose. EX3eMIUIIpUTE OT I0’KHUS PErHMOH Ca NOrBJIHAIM [T0OBEYE€ MUKPOILIACTMACH OT TE3U
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OoT ceBepHUs peruoH. [lo-romsimMara 4acT OT €K3eMIUIIpUTE, ChOpaHU OT IOKHHUS PErHOH,
MOKa3BaT MOBMILIEHU HHBAa HAa OKCHAATHBEH CTpEC M HamalieHa aHTHOKCHJIAHTHA 3allluTa,
KOETO MOXeE Jla C€ ThJIKYBa KaTO paHHA MHIUKALKA, Y€ ca JOCTUTHAIU PAHULIUTE Ha CBOS
ajantuBeH noreHHual. OT HM3KIIOYMTENHA BaXXHOCT € IPOBEKIAHE HA JOIBIHUTEIHU
u3cieaBaHusl Ha KOMOMHHpaHUTE €(pEeKTH Ha CTPECOreHHaTa cpela BbpPXY UepHOMOpPCKATa
0MO0Ta, KaKTO U BHBEKAAHETO HA HOBU MHAMKATOPHU U MParoBe Ha MOJEKYJSPHO U KIETHYHO
HUBO 32 a/IcKBaT€H MOHUTOPUHI KaKTO HAa E€KOJOTMYHOTO CHCTOSHME HAa MOpCKaTa Cpena,
Taka U Ha HeiHaTa 6uoTa.

6.3.2-10. Zidarova, R., Ivanov, P., Dzhembekova, N. Diatom colonization and community
development in Antarctic marine waters - a short term experiment. Polish Polar Research,
2020, 41 (2): 187-212. DOI

ABSTRACT: Main aim of the study was to search for possible differences in diatom
colonization and their communities under the influence of glacier meltwater inflow and when
unaffected by glacier meltwater, and also to define the time needed for the development of
diatom communities on newly submerged substrates at small depths in Antarctica. We used
artificial substrates (Plexiglass© tiles), submerged at a depth of 1 m below the sea surface at
two locations at the South Bay of Livingston Island: (1) Johnsons Dock — a cove, known to
receive glacier meltwater with sediments, and (2) outside the cove, generally unaffected by
glacial meltwater. Samples from the natural epilithon at similar depth were also taken as a
reference for diatom community structure. Statistical testing the differences between the two
sites was not possible this time, but the samples allowed us to compare the sites in terms of
diatom growth, species richness, diversity and evenness changes in diatom communities
along the time of the experiment at both sites and with the natural epilithon at similar depths.
Diatom colonization followed the three-phases scheme (colonization, logarithmic growth and
equilibrium) as in other latitudes. Based on the valve density and community indices e.g.
species richness, diversity (1-D) and evenness (J°), we consider that at least three weeks
might be necessary to obtain sufficiently representative for the environment diatom
communities on new substrates at small depths in Antarctica, in conditions similar to those of
South Bay. No particular differences between the sites were noted in the colonization
scheme, but the diversity (1-D) and evenness (J’) were higher at glacier influenced site, as
well as the number of the valves on the substrates. Sea ice diatoms prevailed at the glacier
influenced site. We suggest that species exchange between the sea ice and other hard
substrates do exist, at least for some taxa, and such species might be indicative for variations
in both salinity and water transparency, related to glacial meltwater inflow.

PE3IOME: OcHoBHara 1e/1 Ha U3CleJBaHeTo Oelle 1a ce ThPCAT Bb3MOXKHU DPA3JIMKU B
KOJIOHM3alUATa Ha JMAaTOMEU M TEeXHUTE ChOOIIECTBa IMOJ BB3JCHCTBUETO Ha MPUTOKA Ha
JIEIHUKOBA BOJA U KOTaTO HE ca 3acerHaTH OT JIEJHUKOBAaTa BOJA, KAKTO U Jla CE ONpPEIeNn
BpPEMETO, HEOOXOAMMO 3a Pa3BUTUETO Ha JUATOMEHHUTE ChOOIIECTBA BbPXY HOBOIOTOIEHU
cyOCcTpaTu Ha MajKkd ABIOOYMHM B AHTapkTHKa. M3mona3Baxme HM3KYyCTBEHH cyOcTpaTw
(TJTOYKM OT IMJIEKCHUTJIAc), MOTOMEHHU Ha JIbJ00oYMHA 1 M MOJA MOpcKaTa MOBBPXHOCT Ha JBE
Mecta B IOxHus 3amuB Ha ocTpoB JluBuHrcThH: (1) JoHCBHC JloK — 3ayMB, 32 KOUTO €
U3BECTHO, Y€ IPHUEMA JIEAHUKOBA BOJA ChC CEAUMEHTH U (2) W3BBH 3alMBa, KAaTO ILSUIO
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He3acerHar OT JISAHUKOBaTa Boja. [IpoOu OT ecTecTBeHHS SMMIMTOH Ha OJ00HA TBJIOOYHHA
cbmio Osixa B3eTH KaTo pedepeHTHH 3a CTPYKTypaTa Ha JUAaTOMEHHOTO ChOOIIECTBO.
CTaTHCTUYECKUAT aHaIM3 Ha Pa3IMKUTE MEXIY JBETe MecTa He Oelle BB3MOXKHO, HO
npoOuTe HU MO3BOJMXA J]a CPABHUM MecTaTa Mo OTHOLICHHWE Ha PAa3BUTHETO HA JHMATOMEUTE,
BHUJIOBOTO O0OTraTcTBO, pa3HOOOPA3UeTO U PAaBHOMEPHOCTTA HA IPOMEHUTE B ChOOIIECTBATA HA
JIMAaTOMEUTE 10 BpeMe Ha EKCHEepUMEHTa Ha JIBETe MeCTa M C €CTeCTBEHHs CNUIMTOH Ha
nono0Hu apnoounHu. Kononwsammsara Ha pauaToMenTe ciieaBa TpudaszoBaTa cxema
(KoJOHM3aIMS, TOTAPUTMHUYCH PACTEX U PABHOBECHE), KAKTO € B JIPYTH Teorpad)CK MUPUHH.
Bb3 ocHOBa Ha WHIEKCUTE HAa IUTBTHOCTTA Ha KICTKHUTE W HMHICKCH 3a OIICHKa Ha
chOOIIeCTBATa, HAIP. BUAOBO OOraTtcTBo, pazHoodpasue (1-D) u panomepnocrt (J'), cunrame,
4e MOXKE Jla ca HeoOXOJMMH TIOHE TPH CEIMHIM, 3a Ja C€ MOoJy4aT JIOCTaThYHO
MPEJCTaBUTEIIHN 32 OKOJIHATa cpela JMaTOMEHHHM ChOOIIecTBa BbPXYy HOBH CyOCTpaTu Ha
MQJIKH JBJIOOYMHM B AHTAapKTHKa, B yCIOBHA, 1mojoOHM Ha Te3u B FOxeH 3amuB. He ca
oTOemnsI3aHu OCOOCHH PA3TUKK MEXIy MeCTaTa Mo OTHOIIECHHE Ha CXeMaTa 3a KOJOHH3AIHs,
HO pasHooOpasueto (1-D) u paBHOMepHOCTTa (J’) ca MO-BUCOKM HA MSCTOTO, HMOBIHUSHO OT
JICIHUKA, KAaKTO W OposAT Ha KJIETKUTE Ha cyOcTtparturte. J[MaToMenTe OT MOPCKH JIiel
npeodiaiaBaT Ha MCTOTO, MOBJIUSHO OT JienHuKa. [Ipennonarame, e chliecTByBa OOMEH Ha
BUJIOBE MEXJIy MOPCKHS JIe/l M JAPYTH TBBPIHM CyOCTpaTH, MOHE 32 HAKOU TAKCOHU, U TaKWBa
BUJIOBE MOTaT Ja ObJaT MOKa3aTeJIHH 3a BapHallMd KAaKTO B COJCHOCTTA, Taka M B
MPO3pavyHOCTTa HA BOJATa, CBbP3aHH C IPUTOKA Ha JIETHUKOBA BOAA.

6.3.2-11. Zidarova, R., Hineva, E., Ivanov, P., Dzhembekova, N. Diatom communities on an
artificial substratum at two contrasting sites at South Bay, Livingston Island. Polish Polar
Research, 2022, 43 (3): 187-222. DOI

ABSTRACT: We used an artificial substratum (plexiglass tiles) to compare diatom
communities at three different depths at two sites differing in their hydrological conditions
and glacier melt-water influence. Samples at 1 m depth were taken during early summer in
2018, whereas samples at 3 m and 6.5 m were obtained in late summer 2020. The tiles were
submerged for a period of up to 45 days in 2018, and up to 34 days in 2020. Water
temperature, salinity, conductivity, oxygen saturation and concentrations, and Secchi depth
were measured multiple times at both sites. During late summer of 2020 Photosynthetically
Active Radiation (PAR) was also measured at depths of 3, 6.5 and 10 m at both sites. A total
of 50 taxa constituted the diatom communities. Colonization and community development
followed the same scheme at both sites and at all depths, with an early establishment of the
dominant taxa, and a decline in species richness, diversity and evenness indices over the time
towards relatively stable low values. Based on the results of PERMANOVA, ANOSIM and
SIMPER analyses, diatom communities were site-specific, with 49% dissimilarity between
the sites. Mechanical disturbances, such as wave action and ice scouring, as well as depth
(and light availability) seemed to be the main factors driving the differences. The motile
Navicula aff. perminuta dominated under mechanical disturbances at various light conditions,
Navicula glaciei preferred calm shallow waters, and erect diatom growth forms were present
in higher numbers in deeper waters with deteriorated light conditions.
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PE3IOME: HM3nom3BaxMe M3KYCTBEH cyOcTpaT (IUIOYKH OT IUICKCHIJIAC), 32 Ja CPaBHUM
cboOIIecTBaTa OT JMATOMOBU BOJOpACIM HA TPH PAa3IMYHU JABIOOYMHH B JBE JIOKAIUH,
pa3MyaBaid ce M0 CBOUTE XUAPOJOTHYHH YCIOBHSI U BIMSHUETO HA JICTHUKOBaTa Boja. B
HAvauoTo Ha JaToTo Ha 2018 r. 6s1xa cpOpanu mpodu Ha AbiIO0ouMHA 1 M, a B Kpast Ha JSTOTO
Ha 2020 r. Osixa cpOpanu npobu Ha AbIO0UMHA 3 M U 6.5 M. [lmoukuTe Ogxa MOTONEHH 3a
nepuoa a0 45 auum npe3 2018 r. u go 34 nuu npe3 2020 r. Temmeparypara Ha Bojara,
COJICHOCTTa, NPOBOAMMOCTTA, HACHINAHETO ¥ KOHICHTpAIMATAa HA KHUCIOPOA, |
npo3pauHocTTa (quck Ha Cekkn) Osixa M3MEpeHH MHOTOKPATHO M Ha JBeTe Jiokamuu. [1pe3
kbcHOTO JAT0 Ha 2020 1. (orocuHTeTMYHO akTHMBHaTa pamuanus (PAP) cwmo Oemie
n3MepeHa Ha abiabodynHu OoT 3, 6.5 u 10 M u Ha nBete Mecra. /[naromelHHUTE CHOOIIECTBA
Osixa chcraBeHH OT 00mmo 50 TakcoHa. KonoHuzamusita M pa3BUTHETO HAa CHOOIIECTBOTO
CJIEJIBAT €/IHA U ChI[a CXeMa Ha JIBETEe MECTa M Ha BCUYKHU JBJIOOYHHH, C PAHHO YCTAHOBSIBAHE
Ha IOMUHHPAIIUTE TAKCOHU M CIaJ BHB BUJIOBOTO OOTaTCTBO, pa3HOOOPA3UETO U MHJECKCUTE
Ha PAaBHOMEPHOCT C TCUCHHUE HA BPEMETO KbM OTHOCUTEIIHO CTA0OWITHA HUCKH CTOMHOCTH. Bb3
OCHOBa Ha pesyiaratute oT cratuctudyeckure anaimmsu, PERMANOVA, ANOSIM wu
SIMPER, e ycranoBeHo, ye nuaroMelHHTE CHOOIIECTBA Ca CHEHU(PUYHU 33 JOKAIHITA, C
49% paznuka MeXAy MyHKTOBeTe. MeXaHMYHUTE CMYIIEHUS, KaTo BBJIHOBATa ACHHOCT U
W3THPKBAHETO Ha JieNa, KaKTO M JBIOOYMHATA (M HAJMYMETO Ha CBETIIMHA) M3IVIeKIa ca
ocuoBuutTe (akropu, Bomem A0 pasiamkure. IlomBmwkuara Navicula aff. perminuta
JOMHHHUpA MPH MEXaHWYHU CMYIICHHS TIPU pa3inuHu cBeTinHHE ycnoBus, Navicula glaciei
MPEIIOYNTA CIIOKOWHH TUTUTKHA BOJIH, a MPHUKPETIEHUTE PAacTe HH (OPMU HA TUATOMEUTE
MIPUCHCTBAT B TIO-TOJISIM OpOWA B IMO-TBJIOOKH BOJIU C BJIIOIICHH CBETIIMHHH YCIIOBHSI.

6.3.2-12. Zidarova, R., Ivanov, P., Hineva, E., Dzhembekova, N. Diversity and habitat
preferences of benthic diatoms from South Bay (Livingston Island, Antarctica). Plant
Ecology and Evolution, 2022, 155 (1): 70-106. DOI

ABSTRACT:

Background and aims — Despite a long research history, knowledge of Antarctic marine
benthic diatoms is fragmentary. This study reports on marine benthic diatoms from South
Bay, Livingston Island, focusing on diatoms living on hard substrata, and species distribution
across different coastal habitats.

Material and methods — Samples were collected from tidal pools (19), intertidal cobbles (9),
artificial substrata installed at various depths (10), coastal rocks (2), and bottom sediments at
depths > 20 m (2). Species identifications and community analyses were done using LM with
additional information obtained using SEM. nMDS based on diatom abundance data was
applied to display differences between the samples by habitat/substratum type and sampling
month. The significance of the habitat/substratum type and sampling month on diatom
communities was checked with PERMANOVA. Similarity/dissimilarity within and between
sample groups and their contributing species were explored with SIMPER.

Key results — In total, 133 diatom taxa were recorded, of which 110 are benthic. A large
number of taxa could not be certainly identified. Taxonomic remarks and ecology and
distribution data for some rarely reported species with convoluted taxonomic and
nomenclatural histories are given. One new combination is proposed. Diatom communities
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were influenced by the habitat/substratum type, but not by seasonality. Significant differences
existed between communities in tidal pools and those on cobbles, artificial substrata, and
sediments, and between those on sediments and artificial substrata. Navicula aff. perminuta
dominated on cobbles and often on artificial substrata. Species forming mucilage tubes, tree-
like colonies, and chains of cells embedded in mucilage were restricted to tidal pools.

Conclusion — Benthic diatom communities from South Bay are highly diverse and species
show distinct distributions in the coastal habitats, but the scarce studies and often confusing
nomenclature history of the taxa make their identification challenging, and potentially
common species for the region remain unknown.

PE3IOME:

Ilpernexn m neam — Bbhopexku abpiarara HMCTOpUs HAa U3CICIBAHMATA, II03HABAHETO Ha
AQHTAPKTHUYECKUTE MOPCKM OCHTOCHM IMaToMen € (parMmeHTapHo. ToBa mpoyuyBaHe jaaBa
nHpopmanus 3a MopckuTe 6enTocHu nuatomen ot Cayt beid, octpoB JIMBHHICTBH, Kato ce
(boKycupa BbpXy IUATOMENTE, KUBECUIH BbPXY TBBPAHM CYOCTpPAaTH U Pa3mpOCTPAHEHUETO Ha
BUJIOBE B PA3IMYHU KPaHOPEKHU MECTOOOUTAHMUSL.

Martepuanu u meroau — bsxa cpOpanu mpobu ot npunuBHU OaceitHu (19), MeXTyOTIMBHU
KaMbHU (9), U3KYCTBEHHU CyOCTpaTH, MOCTaBEHU Ha paznu4Hu Abia0ounHu (10), kpallOpexHu
ckany (2) ¥ JbHHU CEAUMEHTH Ha aba0ountu > 20 M (2). UaeHtudukanusaTa Ha BUIOBETE U
aHaAJIM3UTE Ha ChOOIIecTBaTa OsiXa HANPABEHH C MOMOILITA HA CBETJIMHEH MHUKPOCKON, KaTo
JIONBJIHUTETHA HH(OpMarmst Oemie IojlydeHa C IOMOIITa Ha CKaHUpAll eJIeKTPOHEH
mukpockon. Cratucrtuueckn aHanu3 (NMDS), 6asupan Ha JaHHM 3a YHUCICHOCTTa Ha
IMaTOMenTe, Oelle NPWIOKEH 3a YCTAaHOBSIBAHE HA Pa3lIMUMs MEXAYy MPOOHTE IO THII
MecTooOHuTaHne/cyocTpaT U Mecell Ha MpoOoHaOupaHe. 3HAYEHUETO HA BIIMSHUETO HA THIIA
MecTtooOuTanue/cyocTpaT U Mecela Ha nMpoboHadupaHe BBPXY MUATOMEHHUTE ChOOIIECTBA
6eme mpoBepeHo ¢ PERMANOVA. CxoacTBOTO/HECXOJACTBOTO B PaMKHMTE Ha U MEXIY
rpynuTe NpodH U TEXHUTE AONPUHACSIIH BUI0Be Osixa uscneasanu cbc SIMPER.

KurouoBu pesyaratu — Peructpupanu 6sxa obmo 133 takcona guaromeu, ot kouro 110
O6eHTocHU. ['onsiM Opoil TakCOHM HEe MoXaxa JAa ObJaT TOYHO uaeHTHpuuupanu. JlaneHu
0s1Xxa TaKCOHOMUYHM O€JIEeXKH W JAHHU 3a €KOJIOTHMSTa U PA3NpPOCTPAHEHUETO Ha HSAKOU
pAAKO CHOOIIABaHW BHJIOBE ChC CIIO)KHA TAKCOHOMHYHA W HOMEHKJIATypHa HCTOpPHUSL.
IIpeiokena e eaHa HoBa kKoMOMHansl. belle ycTaHOBEHO, 4e chOOIIECTBAaTa HA IUATOMEUTE
ca MOBJIUSHU OT THUIIAa MECTOOOUTaHHE/CyOCTpaT, HO HE U OT CE30HHOCTTA. Y CTAHOBEHHU Osxa
3HAYUTEIHU PA3IUKU MEXIy ChboOlecTBaTa B NMPWIMBHU OaceHM M Te3U BBPXY KaMBbHH,
U3KYCTBEHM CyOCTpaTH M CEIUMEHTH, KAKTO U MEXAY Te3U BbPXY CEAUMEHTH M U3KYCTBEHU
cyocrparu. Navicula aff. perminuta gomuHHpa BBPXY KaMBHHTE U YECTO BBPXY
U3KyCTBeHHUTE cyOcTpaT. Bunose, oOpa3yBaiy ciiy3HH TpbHOU, JbPBONOJIOOHU KOJIOHUU U
BEPHUTHU OT KJIETKU, BIPAJICHH B CITy3, OsXa OrpaHUYEHHU 10 NPUJIMBHUTE OacelHU.

3akuouenue — benrocuurte nuaromeiinu cpo0mecTBa oT Cayt beit ca criiHO pazHOOOpa3HU
Y BUJIOBETE MOKA3BaT SICHO PasNpe/IesiCHHe B KPaHOPEeKHUTE MECTOOOUTAHUS, HO OCKBIHUTE
MpPOyYBaHUSI M YECTO OObpKaHAaTa HOMEHKJIATypHa WCTOpUS Ha TaKCOHUTE TMpPaBAT
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HUJCHTU(DUIIMPAHETO UM TPEAU3BUKATEICTBO M TMOTCHIIMAIHO YECTO CpEIIaHUTE BUIIOBE 3a
pEeruoHa ocTaBaT HEU3BECTHHU.

6.3.2-13. Zidarova, R., Ivanov, P., Dzhembekova, N., de Haan, M., Van de Vijver, B. Two
new Halamphora (Bacillariophyta) species from the marine coasts off Livingston Island,
Antarctica. PhytoKeys, 2022, 195: 161-174. DOI

ABSTRACT: During a survey of the marine benthic diatom flora on the coasts off
Livingston Island (South Shetland Islands, Maritime Antarctic Region), two Halamphora
species that could not be identified based on the currently available literature, were observed.
Detailed light and scanning electron microscopy observations and thorough comparison with
similar taxa in the literature revealed that both taxa should be described as new species. The
first taxon, Halamphora kenderoviana sp. nov., was most likely misidentified in past
Antarctic studies, and included within the range of another taxon, Halamphora coffeaeformis.
Analysis of literature data showed that the second new taxon, Halamphora moncheviana sp.
nov., has been previously reported from the Antarctic Continent (but as an unidentified
species). The new taxa are compared with similar Halamphora taxa worldwide. Data on their
ecology and distribution are also provided.

PE3IOME: Ilo Bpeme Ha mpoyuBaHe Ha MoOpcKaTta OEHTOCHa AuaTtoMmeiiHa d¢uopa 1o
operosere Ha octpoB JluBuHrcTeH (IOxHM LlleTnaHacku OCTPOBH, MOPCKH aHTAPKTUYECKH
peruon) Osixa peructpupanu aa Buga Halamphora, kouto He wmorar ga ObaaT
uleHTH(QUIMPAaHH BB3 OCHOBA HAa HAJMYHATA B MOMEHTa Jurepatypa. I[lompoOHu
M3CIICABAHUSL CbhC CBETJIMHEH M CKaHHMpAll EJICKTPOHEH MHKPOCKON U  3aIbJI00YCHO
CpaBHEHHUE C MOJ00HU TAKCOHM B JIUTEpaTypara pa3Kpuxa, 4e W JBaTa TaKCOHa TPsAOBa 1a
Obpat omucanu karo HoBu BHIoBe. [IbpBusT TakcoH, Halamphora kenderoviana sp. nov.,
HAli-BEPOSTHO € MOTrPEIIHO HMICHTU(QHUIMPAH B MHHAIM AHTAPKTHYCCKHU TPOYYBAHHS M €
BKJIIOYEH B oOxBara Ha Jnpyr TakcoH, Halamphora coffeaeformis. Amnamusbr Ha
JUTepaTypHUTE JaHHH MOKa3a, 4e BTOPUAT HOB TakcoH, Halamphora moncheviana sp. nov.,
€ chOOIaBaH MPear ToBa OT AHTAPKTUYECKUS KOHTHHEHT (HO KaTo HeuACHTH(UIMPaH BUI).
Hogwure TakcoHu ce cxoaHu ¢ moao0Hu Takconn Ha Halamphora no ceera. IIpenocraBenu ca
Y JTAaHHU 3a TAXHATA €KOJIOTHUS M Pa3lpOCTPAHCHHE.

6.3.2-14. Karachle, P. K., Corsini Foka, M., Crocetta, F., Dul¢i¢, J., Dzhembekova, N.,
Galanidi, M., Ivanova, P., Shenkar, N., Skolka, M., Stefanova, E., Stefanova, K., Surugiu V.,
Uysal I., Verlaque M., Zenetos, A. Setting-up a billboard of marine invasive species in the
ESENIAS area: current situation and future expectancies. Acta Adriatica, 2017, 58 (3): 429-
458. Link

ABSTRACT: In this study we present a list of invasive/potential invasive alien species in the
East and South European Network for Invasive Alien Species (ESENIAS) countries with
marine borders. The species were classified according to the existing literature and experts’
judgment, as established, casual, invasive and expected. Finally, factsheets were compiled for
ten species of high importance based on their expanding/invading character. Of the 160
species comprising the list, 149 were already present in the ESENIAS countries, while eleven
were invasive species either present in the Mediterranean or in other European Seas, likely to
be recorded in the ESENIAS countries. The majority of the species were of Red Sea/Indo-
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Pacific origin (97 species; 60.6%). Italy, Turkey and Greece were the countries with the
highest representation of species (159, 152 and 139 species respectively), due to their
extended coastline and the number of scholars working on marine invasive species. The
highest number of established species was recorded in Turkey (116 species), whereas in Italy
and Greece the most numerous species were the “expected” ones (85 and 48 species,
respectively). The eastern Adriatic Sea countries (i.e. Albania, Croatia, Montenegro and
Slovenia) had generally low numbers of species in this list, many of which are still
“expected” to arrive from the neighbouring countries of Greece and Italy. Finally, the most
frequently potential pathway was transfer stowaways (ship ballast water: 41 cases; ship hull
fouling: 55), whereas unaided spread of Lessepsian immigrants followed (95 cases). This list
is intended to serve as an early warning system that through horizon scanning process would
assist ESENIAS countries to prioritise invasive alien species, their pathways and the areas of
higher likelihood to appear, in order to take management measures.

PE3IOME: B TtoBa mpoyuyBaHe HHE MpPEICTaBIME CIHUCHK HAa HHBA3HMBHU/TIOTCHIIMAITHO
WHBa3UBHU YYyXIM BHUJOBE B CTPAHUTE OT H3TOYHO- U IOKHOEBpOIEHcCKaTa Mpexa 3a
unBazuBHU uyxau Bugose (ESENIAS) ¢ mopcku rpanumu. Bunosere 6sixa kinacuduumpanu
CHOpE]l ChILECTBYBAIllaTa JIUTEpAaTypa W MpPELEHKaTa Ha EKCHEPTUTE, KaTO YCTAaHOBEHH,
CIly4aiiHU, MHBa3UBHU U o4yakBaHU. ChcTaBeHH Osxa MH(DOPMAILMOHHU JHCTOBE 32 JIECET
BUJIA C TOJISIMO 3HAa4YeHHE Bb3 OCHOBA HAa TEXHMs pa3lIMpsBall ce / HHBa3uBeH Xxapaktep. OT
160 Buga, cberaBisiBaiy cnuchbka, 149 Beue npuckerBar B crpanute oT ESENIAS, nokato
€IMHAJIeCeT ca MHBAa3MBHM BUJOBE, MpHUCHCTBAUIM MU B Cpelu3eMHO MOpE, WIH B JIPYIH
eBPONEHCKH MOpeTa, U BEpOsTHO mie Obaar peructpupanu B crpanute or ESENIAS. Ilo-
roJsiMara 4acT OT BHJIOBETE ca ¢ mpou3xoxa oT Uepseno mope/Unamiickus n Tuxus okean (97
Buaa; 60.6%). Uranus, Typuus u ['bpuus ca cTpaHuTe ¢ Hail-royisiMo NMpeacTaBUTEICTBO Ha
BujoBeTe (cboTBeTHO 159, 152 m 139 Bupa), mopaau TAXHATa paslIMpeHa OperoBa JUHUS U
Opost Ha ydeHUTe, paboTeIlM BBPXYy MOPCKHM HMHBA3MBHU BuaoBe. Haii-mMHOro ycraHoBeHH
BuzioBe ca peructpupanu B Typuus (116 Buna), nokaro B Utanus u I'sprus Hali-mHOTO ca
,OuakBaHUTe” BHIOBE (choTBeTHO 85 m 48 Buma). CTpaHuTe OT H3TOYHATa 4YacT Ha
Anpuarndecko Mmope (Anbanus, XbpBarus, UepHa ropa u CiioBeHHs) KaTO L0 UMAT MaTbK
Opoii BHJIOBE B TO3M CHHCHK, MHOTO OT KOUTO BCE OIlIE C€ ,,04aKBaT Ja HaBISA3aT OT
chcemHuTe cTpanu ['vprus u Uranusa. Haiif-uecTusar moTeHuangeH mbT € 4pe3 TpaHcdep
(upe3 OanacTHUTE BOaM Ha Kopabute: 41 ciydas, oOpacTBaHe Ha Kopiyca Ha kopabure: 55),
nocjenBaHo OT pasnpocTpaHeHue mnpe3 Cyerckus kaHan (95 ciydas). To3um chmuchk e
IIpEeIHAa3HAYEH J1a CIIy’)KH KaTo CUCTEMA 3a PaHHO MIPENYNpPEXIECHUE, KOATO Upe3 Mpoleca Ha
ckaHupaHe Ou momorHana Ha crpanute oT ESENIAS na nagat nmpuoputeT Ha MHBa3HMBHHUTE
qy>KJId BHJIOBE, TEXHUTE IIBTHILA U 00JACTUTE C MO-TOJIsiMa BEPOSATHOCT Jia Ce MOSBST, 3a Ja
IpearpruemMar MepKH 3a TIXHOTO yIpaBJeHHE.
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6.3.2-15. Danovaro R., Carugati L., Berzano M., Cahill A., Carvalho S., Chenuil A.,
Corinaldesi C., Cristina S., David R., Dell'’Anno A., Dzhembekova N., Garcés E., Gasol J.,
Goela P., Féral J., Rastelli E., Marinova V., Miller P., Moncheva S., Newton A., Pearman J.,
Pitois S., Refié A., Rodriguez-Ezpeleta N., Saggiomo V., Simis S., Stefanova K., Wilson C.,
Martire M., Greco S., Cochrane S., Mangoni O., Borja A., Kurekin A., Forster R., Ferrera I..
Implementing and Innovating Marine Monitoring Approaches for Assessing Marine
Environmental Status. Frontiers in Marine Science, 2016, 3: 1-25. DOI

ABSTRACT: Marine environmental monitoring has tended to focus on site-specific methods
of investigation. These traditional methods have low spatial and temporal resolution and are
relatively labor intensive per unit area/time that they cover. To implement the Marine
Strategy Framework Directive (MSFD), European Member States are required to improve
marine monitoring and design monitoring networks. This can be achieved by developing and
testing innovative and cost-effective monitoring systems, as well as indicators of
environmental status. Here, we present several recently developed methodologies and
technologies to improve marine biodiversity indicators and monitoring methods. The
innovative tools are discussed concerning the technologies presently utilized as well as the
advantages and disadvantages of their use in routine monitoring. In particular, the present
analysis focuses on: (i) molecular approaches, including microarray, Real Time quantitative
PCR (gPCR), and metagenetic (metabarcoding) tools; (ii) optical (remote) sensing and
acoustic methods; and (iii) in situ monitoring instruments. We also discuss their applications
in marine monitoring within the MSFD through the analysis of case studies in order to
evaluate their potential utilization in future routine marine monitoring. We show that these
recently-developed technologies can present clear advantages in accuracy, efficiency and
cost.

PE3IOME: MoHUTOpUHI'BT Ha MOpcKaTa OKOJIHA cpefa ce (OKycupa BbpXY Crneuu(pudHu
METOJM Ha u3ciensaHe. Te3n TpagulIMOHHU METOIM MMaT HUCKA IPOCTPAHCTBEHA U BPEMEBaA
pa3enuTenaHa CIoCOOHOCT U ca OTHOCUTETHO TPYAOEMKH 3a €IMHHUIIA IUIOLL/BpeMe, KOETO
nokpuBaT. 3a jAa mnpuwioxar PamkoBata aupextuBa 3a Mopcka crparerus (PAMC), ot
eBPOIEHCKUTE IbpPKABU-UJICHKU C€ M3MCKBA Ja MOJOOpSAT MOHMTOPMHIa Ha MOPETO M JAa
MPOEKTUpPAT MPEXH 3a MOHUTOPUHI. ToBa MOXE /a c€ MOCTUTHE upe3 pa3paboTBaHE U
TECTBAaHE HA NHOBAaTUBHU U NKOHOMHYECKU €EKTUBHU CUCTEMH 3a MOHUTOPHUHT, KAaKTO U Ha
WHIUKAaTOPU 3a CBHCTOSHUETO Ha OKOJHATa cpefa. Tyk mpencraBiMe HSKOJIKO HAcKOpo
pa3paboTeHH METO/0JIOTUM M TEXHOJOTMH 3a MOAO0OpsBaHE Ha MHJIUMKATOPHUTE 32 MOPCKOTO
OuopazHooOpazue W METOAMTE 3a MOHHUTOPUHI. [IHOBaTMBHHUTE WHCTPYMEHTH ca
JUCKYTHUPAaHU 110 OTHOIICHHE Ha M3IMO0J3BAaHUTE B MOMEHTA TEXHOJIOTMHM, KakTO U
IpeJuMCcTBaTa U HEIOCTAaThLUTE OT MpHJIAraHeTo MM HpU pyTHMHHO Habmoaenue. [lo-
CHelHaHO, HACTOALIMAT aHaiu3 ce (Qokycupa BbpXY: (1) MOJIEKYJISPHHU TOJXO/H,
BKJIIOUMTETHO MuUKpoapel, konmuyectBeH PCR B peanno Bpeme (QPCR) u merarenernunu
WHCTPYMEHTH (MeTabapKoJupaHe); i1) ONTHYHU (AMCTAHLUMOHHM) CEH30pPHU W aKyCTHYHU
meToau; U (iii) HHCTPYMEHTH 3a MOHUTOPHHT Ha MscTo (in Situ). OOGChaeHN ca U TEXHUTE
MIPWJIOKEHNS B MOPCKMSI MOHUTOPUHI B paMkute Ha MSFD upe3 aHann3 Ha KasycH, 3a Aa
OLIEHUM TOTEHIMAIHOTO MM M3IMOJ3BaHe B ObJeN] PYTUHEH MOPCKM MOHHUTOpUHT. Hue
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JEMOHCTpHUpaMe, Y€ Te3M HACKOpO pa3paboTeHH TEXHOJIOTMH MOraT Ja MPEACTaBAT SICHU
MPeIMMCTBA IO OTHOLICHHE HAa TOYHOCT, €PEKTUBHOCT U PA3XOIH.

6.3.3. Hayuynu ny0JuKamuu B U31aHHsl, KOUTO He ca pedeprupaHd WIH HUHIAEKCUPAHHU B
CBETOBHOM3BECTHH 0a3u 1aHHHU ¢ HayuyHa nHpopmamus (Web of Science u Scopus)

6.3.3-1. Zlateva, I., Dzhembekova, N., Rubino, F., Slabakova, N., Slabakova, V., Moncheva,
S. Spatial Distribution of Cyst Morphotypes of Scrippsiella acuminata Complex in the Black
Sea Surface Sediments in Relation to Environmental Factors. Proceedings of International
conference on marine sciences and technologies Black Sea 2020, Varna Scientific And
Technical Unions, 2020, 40-46. Link

ABSTRACT: The present research aimed to disclose a link between the spatial distribution
and abundance of different cyst morphotypes of Scrippsiella acuminata and in situ
environmental variables. Surface sediment samples collected at 30 sites in the Black Sea,
were screened for Scrippsiella acuminata cyst morphotypes presence during spring and
summer. The cysts data were analyzed along with environmental in situ sampling site
variables (temperature, salinity, water transparency, Chlorophyll a, ammonia, nitrates and
phosphates concentrations). Canonical correspondence analysis (CCA) was employed to the
in situ data to expand our understanding of specific morphotypes traits/environment
relationships and niche breadth. The analysis highlighted statistically significant model,
linking Scrippsiella acuminata cysts morphotypes distribution with temperature, salinity and
eutrophication.

PE3IOME: Hacrosmoro wu3cieaBaHe HMma 3a LeJl Ja pa3sKpue Bpb3KaTa MEXIY
MPOCTPAHCTBEHOTO PA3INpE/CICHUEe U N300MINETO HA Pa3InYHU MOP(OTUIIOBE HA IMCTH HA
Scrippsiella acuminata u in situ npoMeHJMBUTE Ha OKoOJHaTta cpema. IIpodu oT
MOBBPXHOCTHU cequMeHTH, chOpanu B 30 myHkTta B UepHO Mope, Osixa HW3CIEIBaHH 3a
Hanuyre Ha Mopdortumnose Ha Scrippsiella acuminata npes nponerra u nsroro. JanHuTe 3a
IUCTUTE OsXa aHATM3MPAHU 3a€JHO C POMEHIMBHUTE Ha Cpe/laTa, PEruCTPUPAHH TI0 BpeMe
Ha MpoOoHabMpaHeTo (TeMmeparypa, COJCHOCT, IPO3PAavyHOCT Ha BOJaTa, KOHIEHTPALUS Ha
XJIOpodus a, aMOHSK, HUTpatTh u ¢ocdarn). [IPUIOKEHHUAT CTATUCTUYECKH aHAIIU3
(Canonical correspondence analysis — CCA) Oemie u3mon3BaH 3a in situ JaHHWTE, 33 Ja
pa3lIupy HamieTo pa3dupaHe 3a crenu(UYHU 3aBUCHMOCTH MEXIY MOPQOTHIIOBE/OKOIHA
cpena W peajqu3MpaHaTa HUIIA. AHAIM3BT MMOJYEPTaBa CTATUCTUYCCKH 3HAYUM MOJEI,
CBBp3Balll pasmnpejaeieHueTo Ha Mmopdorunure Ha nuctute Ha Scrippsiella acuminata c
TeMIlepaTypaTa, COJICHOCTTa B €yTPO(HKaIHITA.

6.3.3-2. Dzhembekova, N., Moncheva, S., lvanova, P., Slabakova, N., Nagai, S. Molecular
taxonomy — new insights for potentially toxic phytoplankton species in the Black Sea.
Humboldt Kolleg - Science without Borders: Alexander von Humboldt's Concept in Today's
World, Proceedings of the Humboldt Kolleg, Varna, September 18 — 21, 2019, Faber
Publishing House, 2020, 90-100. Link

ABSTRACT: The innovative metagenetic approach was applied to both water column and
sediment samples to explore “realized” and ‘“hidden” microalgal diversity. The results
revealed much higher microalgal species diversity in the Black Sea than previously
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described. In planktonic communities, 13 operational taxonomic units (OTUSs) associated
with potentially toxic species were detected, based on amplifying 18S V4-V5 rRNA gene
regions from some of them (e.g. Aureococcus anophagefferens, Karenia bicuneiformis,
Karlodinium veneficum, and Pfiesteria piscicida) hereby reported for the first time in the
Black Sea. Among the resting stages in the benthic communities assessed by using 18S V7-
V9 rRNA gene regions, 21 OTUs were assigned to harmful microalgae, most of them not yet
identified morghologically in Black Sea sediments (e.g. Azadinium dexteroporum, A.
poporum, Amphidoma languida, Karenia papilionacea, and Fibrocapsa japonica). The new
approach provides a perspective for more precise identification of species and, in particular,
for detection of harmful algal bloom species and their resting stages, which is instrumental
for the implementation of robust monitoring programs and ecological risk assessment studies.

PE3IOME: [IpunoxeH € HHOBaTUBEH METareHeTHYEH MOAX0/] 32 aHAJIN3 Ha MPOOU KaKTO OT
BOJHUS CTHIO, Taka M OT CEAMMEHTH, 3a H3CJEIBaHE Ha ,,BUIUMOTO U ,,CKPUTOTO
MHUKPOBOJIOPAciIOBO pasHooOpasue. PesynraTure pa3kpuBaT MHOTO IO-TOJISIMO pa3HOOOpazue
Ha MHKpoBojiopaciu B UYepHO Mope B CpaBHEHHME C ONUCAHOTO mMo-paHo. Ha Oa3ara Ha
ammnduuupane Ha 18S V4-V5 pPHK reHnu permoHu, B MIAHKTOHHHUTE CHOOIIECTBa ca
OTKpUTH 13 ornepaTUBHU TaKCOHOMUYHHU €JIMHUIM, ACOUMHMPAHU C MOTEHLHAIHO TOKCUYHU
BuaoBe, Hsakom oT kouto (Aureococcus anophagefferens, Karenia bicuneiformis,
Karlodinium veneficum u Pfiesteria piscicida) ca cwo0Oienn 3a mepBu 06T B UepHO MOpe.
Cpen nokosuTe cTaguu B OCHTOCHUTE ChOOIIECTBA, OIIEHEHU upe3 u3Mo3Bane Ha 18S V7-
V9 pPHK rennu pernonu, 21 onepaTuBHU TaKCOHOMHYHU €IMHULM OsXa OTMpEAETICHU KaTo
BpPEIIHU MHUKPOBOJIOPACIIH, TIOBEYETO OT KOMTO HE ca HACHTU(UIMpPAHU MOP(OIOrHYHO B
cenumenTute Ha YepHo mope (mamp. Azadinium dexteroporum, A. poporum, Amphidoma
longuda, Karenia papilionacea u Fibrocapsa japonica). HoBusar moaxoj mpeaocTaBs
MepCIeKTHBA 3a MO-TPEU3HO UACHTU(UIIMpaHe HA BHUJIOBETE W OCOOEHO 3a OTKpHUBAaHE Ha
BUJIOBE, MIPEIM3BUKBAIIN BPEAHU IIBPTEKU B €TANUTE HA MOKOALIUTE UM CTaIuH, KOETO €
WHCTPYMEHT 3a MpWIarane Ha €(QeKTUBHU MPOrpaMH 3a MOHUTOPUHT M TPOYYBAHUS 3a
OLICHKA Ha €KOJIOTUYHUS PUCK.

6.3.3-3. Ivanova, P., Dzhembekova, N., Atanassov, I., Rusanov, K., Raykov, V., Zlateva, I.,
Yankova, M. Applicability of Control Region of Mitochondrial DNA for Assessment of
Turbot Populations Along the Bulgarian Black Sea Coast. Proceeding of 1st International
conference on Environmental protection and disaster RISKs, Az-buki National Publishing
House, Sofia, 2020, 221-230. DOI

ABSTRACT: Turbot is a valuable commercial fish species classified as endangered.
Knowledge of the level and distribution of genetic diversity in turbot is important for
designing conservation strategies for their sustainable survival and to preserve their
evolutionary potential. Mitochondrial control region sequences were investigated to evaluate
variability in population genetic structure of one population along the northern Black Sea
coast. 19 CR haplotypes were found in the Shabla population, which were shared with turbot
haplotypes, previously described for the Black Sea and the Mediterranean. A pattern with a
high level of haplotype diversity (h = 0.954 + 0.022) and a very low level of nucleotide
diversity (m = 0.00563 + 0.00063) indicated a high number of closely related haplotypes and
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suggested that this population may have undergone a recent expansion. Tajima’s D test and
Fu’s FS test both suggest recent population growth. The haplotypes found in the Shabla
population were typical for the north Black Sea populations and could be used for
distinguishing the population along the Bulgarian Black Sea coast.

PE3IOME: KankanbT € CTOMaHCKU IIeHEH BUJ puba, KIacH(PUIMpaH KAaTO 3acTpalleH.
[To3HaBaHETO Ha HUBOTO U PA3NPOCTPAHEHUETO HA TEHETUYHOTO Pa3sHOOOpa3He MpH KalKaHa
€ BAXHO 3a pa3paboTBaHETO HA CTpPAaTEerMM 3a OLENSIBaHE M 3a 3ala3BaHe Ha TEXHUS
€BOJIFOLIMOHEH moTeHIMal. CeKBeHIIMUTE Ha MUTOXOHJPHUAIHUS KOHTPOJIEH PETHOH Osixa
aHaJIM3UpaHy, 3a Jla ce OL[EHU BapHaOWIHOCTTa B MOIYJIALIMOHHO-TEHETUYHATA CTPYKTYypa Ha
€/IHa MOMyJalus KaJKaH OT CeBepHaTa Macr OT OBIrapCKOHO YEPHOMOPCKO Kpaiidpexue. B
nonynanusta ot [la6na ca orkputu 19 CR xammoTuna, cpemianu mo-paHo MpU KajdkaHa B
UYepno u CpeamseMHO MopeTa. BUCOKOTO HMBO Ha XaruioTUnHO paszHooOpasue (h = 0.954 +
0.022) u MHOrO HHCKOTO HHMBO Ha HYKJICOTHIHO pa3HooOpazue (m = 0.00563 = 0.00063)
MOKAa3BaT TOJISIM OpOMl TACHO CBBP3aHM XAIUIOTHUIIOBE W MPEAIoJara, 4€¢ Ta3W IOIYJIarus
MOJXKE J1a € TPEThpIisIa CKOPOIIHO pasmupsiBaHe. D TectsT Ha Tajima u FS TecThT Ha Fu
MperoaraT CKOpOIIeH PhCT Ha MOMyJalusaTa. YCcTaHOBEeHUTE 3a momynanusata Ha [llaGna
XaIJIOTUIIOBE Ca XapaKTepHH 3a Te3M, HaONl0JlaBaHW 3a CEBEPHOTO YEPHOMOPCKO
KpaiiOpexue 1 uMaT MOTEHIIUAJ J1a c€ U3IMOJI3BAT 3a Pa3rpaHUYaBaHETO HA MOIMYJIALUUTE 110
OBIATapCKOTO YEPHOMOPCKO KpalOpexue.

6.4. 1IPYI'M IYBJIUKALIUUN

6.4-1. Jlokymax aHanW3 Ha ChCTOSHUETO Ha MopckaTta okosHa cpena — 2017 r. MO-BAH,
Bapmna, 2022, 359-380.

ABSTRACT: A new element - Potentially toxic phytoplankton species, within the indicator
Harmful Phytoplankton Blooms (Descriptor 5 - Eutrophication) was tested for the analysis of
the state of the marine environment in 2017 through an integrated approach - quantitative
microscopic data and metabarcoding. A constant presence of potentially toxic phytoplankton
and a better resolution of the molecular method for species detection were found. The
applicability of the new element has been assessed and recommendations have been made for
future use in the Black Sea monitoring within MSFD.

PE3IOME: TectBan € HOB enemMeHT — [loTeHMaiHO TOKCHYHM (DUTOTUTAHKTOHHHU BHJIOBE, B
paMKuUTEe Ha MWHIUKATOp BpeaHM UbQTexkH Ha ¢uromnankroHa (eckpunrop 5 —
Eytpoduxkanus) 3a aHanu3 Ha ChCTOSIHMETO HA MOpcKaTa oKoiHa cpefa npe3 2017 r. upes
UHTETpUpPaH TMOAXOJ — KOJMYECTBEHHM MMKPOCKOIICKM JaHHU U MeTabapKoJupaHe.
VYCTaHOBEHO € IMOCTOSHHO NPHCHCTBHE HA MOTEHIMATHO TOKCHYEH (PUTOIUIAHKTOH M IO-
n00pa pe3oJdIoMs Ha MOJIEKYJISApHHS METOA 3a OTKpHBaHe Ha BujoBe. OleHEHa €
MPUIIOKUMOCTTA Ha HOBHUS €JIEMEHT U Ca HalpaBeHH NPENOpPbKH MpU OBAEHIO U3MOI3BAaHE B
MOHUTOpHHTra Ha YepHo mope B pamkurte Ha PJIMC.
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6.4-2. Black Sea Strategic Research and Innovation Agenda - Final Edition. H2020 funded
Black Sea CONNECT Coordination and Support Action (CSA) Steering Committee team
members, 2023.

ABSTRACT: The Strategic Research and Innovation Agenda (SRIA) was prepared to guide
stakeholders from academia, funding agencies, industry, policy and society to address
together the fundamental Black Sea challenges, to promote blue economy and economic
prosperity of the Black Sea region, to build critical support systems and innovative research
infrastructure and to improve education and capacity building. The Black Sea SRIA defines
the general framework for strategic research, development and innovation. A key output of
the SRIA is to help identify national level priorities to contribute to the development of
national Sustainable Blue Economy agendas. Furthermore, the actions proposed in the SRIA
and their implementation generates scientific knowledge. Such new knowledge includes
better ecosystem assessments, forecasts and management, as well as an understanding of the
vulnerabilities of the ecosystem. Knowledge is the key element towards science-based and
well-informed decisionmaking.

PE3IOME: Crparernueckara mnporpaMa 3a wusciensanus u uHoBauuu (SRIA) Oeme
W3rOTBEHAa, 3a Jla HACOYM 3aWHTEPECOBAHUTE CTPAaHM OT aKaJeMHYHUTE CpeaH,
(buHaHCHpALIUTE areHIHUH, MPOMUILIICHOCTTA, MOJIMTHKATa M OOIIECTBOTO Ja CE CHpPaBAT
3aeqHO C (yHAAMEHTATHUTE UYEPHOMOPCKH NPEIU3BHKATENICTBA, Ja HAchpyaT CHHSITA
WKOHOMHMKAa M HWKOHOMHMYECKHS MpocneputreT Ha YepHOMOpPCKHS PEruoH, Ja H3rpagsaT
KPUTHUYHU TOJABPKAIM CUCTEMH U WHOBAaTHBHA H3CIeAOBaTelcka MHEGPACTpyKTypa U 3a
nmogoOpsiBaHe Ha OOpa30BaHMETO W HM3TpakAaHeTo Ha KamanurteT. YepHomopckara SRIA
orpenens o0maTa paMKa 3a CTPATETMYECKH W3CIEABAHMSA, pa3BUTHE U WHOBauuu. KirodoB
pesyarat or SRIA e nma momorHe 3a uaeHTH(UIMpPAaHE HA MPUOPUTETUTE HA HAIMOHAIHO
HUBO, 3a Ja JIOTIpHHEce 3a pa3paboTBaHETO HAa HAMOHAJIHM MPOTPAaMHU 33 YCTOWYHMBA CHHS
nkoHomuka. OcCBeH TOBa HeWcTBUATA, mpemiokeHn B SRIA, W TIXHOTO H3MBIHEHHUE
reHepupaT HayyHW 3HaHUA. TakMBa HOBU 3HAHUS BKIIOYBAT TMO-I00OpH OLIEHKM Ha
€KOCHCTeMHUTEe, TMPOTHO3M M YIOpaBIEHUE, KAKTO U pa3OupaHe Ha YA3BUMOCTUTE Ha
eKOCHCTeMaTa. 3HAaHUETO € KJIFOUOBHAT €JIEMEHT 3a B3eMaHe Ha Hay4HO 00OCHOBAaHU U A00pe
UH(OPMHUPAHU PEIICHHUS.
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