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B.1. Kotlik, P., Markova, S., Choleva, L., Bogutskaya, N., Ekmekci, F. and lvanova, P. 2008.
Divergence with gene flow between Ponto-Caspian refugia in an anadromous cyprinid Rutilus frisii
revealed by multiple gene phylogeography. Molecular Ecology, 17(4): 1076-1088.

The Black and Caspian Seas have experienced alternating periods of isolation and interconnection
over many Milankovitch climate oscillations and most recently became separated when the meltwater
overflow from the Caspian Sea ceased at the end of the last glaciation. Climate-induced habitat changes
have indisputably had profound impacts on distribution and demography of aquatic species, yet
uncertainties remain about the relative roles of isolation and dispersal in the response of species shared
between the Black and Caspian Sea basins. We examined these issues using phylogeographical analysis
of an anadromous cyprinid fish Rutilus frisii. Bayesian coalescence analyses of sequence variation at two
nuclear and one mitochondrial genes suggest that the Black and Caspian Seas supported separate
populations of R. frisii during the last glaciation. Parameter estimates from the fitted isolation-with-
migration model showed that their separation was not complete, however, and that the two populations
continued to exchange genes in both directions. These analyses also suggested that majority of migrations
occurred during the Pleistocene, showing that the variation shared between the Black and Caspian Seas is
the result of ancient dispersal along the temporary natural connections between the basins, rather than of
incomplete lineage sorting or recent human-mediated dispersal. Gene flow between the refugial
populations was therefore an important source of genetic variation, and we suggest that it facilitated the
evolutionary response of the populations to changing climate.

B.1. Kotimk, II., MapkoBa, C., Hosesa, Jl., boryrckasa, H., Exmexun, ®., UBanosa, I1. 2008.
JluBepreHus MeXIy MOHTO-KAcmHiickuTe pedyrnyMu NpU aHAJAPOMHHUs mapaHoB Bua Rutilus
frisii, ycranoBena upe3 MHO:kecTBeHa reHHa ¢uioreorpadus. Molecular Ecology, 17(4): 1076-1088.

Yepno m Kacnumiicko Mopera ca NpeMUHAIW Tpe3 peAyBalld c€ MEepHOAM Ha H30JIalus |
CBBP3aHOCT 0 BpeMe Ha MHOXXECTBOTO KOJIeOaHHS Ha KIIMMaTa, pe3ysiTaT OT ABIrOCPOUYHUTE eeKTH Ha
MpoMeHuTe B mo3uuusara Ha 3emsata cnpsaMo CIBHUETO, W3BECTHHM OLIe KaTO OpPOMTATHM LUKIW Ha
MunaHkoBHY U ca ce pa3feNiiM MOCIEAHO, KOraTo € CIpsulo U3THYaHETO Ha Boja oT Kacnmiicko mMope,
o0Opa3yBaHa OT TOIIEHETO Ha CHAr U JIeA B Kpas Ha IOCIENHOTO 3aiensBaHe. I[IpomeHure B
MECTOOOMTaHUTA, NPEAU3BHKAHM OT KJIMMara, OE3CIIOpHO ca HMMald AbJIOOKH BB3IEHCTBUS BBPXY
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Pa3MpOCTPaHCHHETO W JAeMorpadusaTa Ha BOAHHWTE BHIOBE, HO MMa HECHUTYPHOCT MO OTHOIICHHE Ha
OTHOCHTEJTHATA POJISl HA W30JAIUsITa U PA3MPOCTPAHCHUETO HA BUIOBETE, CIIOJCISIHU MKy OaceiHuTe
Ha Yepro u Kacruiicko MopeTa. Te3u BbIpPOCH Ca pasriieianu, H3Moa3Baiiku GpuoreorpadcKu aHaIN3 Ha
aHaJpoMHaTa miapaHoBa puba Rutilus frisii. Ananu3bsT, 6a3upan Ha MeTona OaiflecoB KOAJIECICHT, 3a
pasrpaHMYaBaHe Ha BUIOBE, M3MOJ3BAMKKM TaHHH 332 MYJITHJIOKYCHAa T'CHETHYHA MMOCIEAOBATEIHOCT HA
BapHaIMUTE NP JIBa SAPESHHU M SMH MHUTOXOHAPHAIICH r'eH mpeanonarat, ue Yepro u Kacnmiicko mMope
ca MoIbpXKalu OTACTHM momynammu Ha R. frisii mo Bpeme Ha mocienHoto 3anensBane. OlEHKHUTE HA
mapaMeTpuTe OT MOJENa Ha M30JIAlMs C MHUTPAIMs MOKa3Bar, Y€ TAXHOTO pasfeisHe HE € MBJIHO U 4e
JIBETE MOMyJIAIMK MPOIbIDKABAT Ja OOMEHST TeHU U B JIBETE MOCOKH. Te3u aHaaM3u ChINO MPEAIoiarar,
4e MO-ToJiiMaTa 4acT OT MHUTPAIIMUTE ca HACTBITWIN Tpe3 IUICHCTOIICHA, KOETO MMOKa3Ba, Ye BapHUaIlHATa,
crofesneHa Mexay YepHo u Kacrumiicko Mope, € pe3yaTaT oT pa3npoCTPaHSHHETO UM B JPEBHOCTTA, MPU
HAJMYKE HAa BPEMEHHH €CTECTBEHHU BPB3KH MEXIy OaceilHWTe, a HE OT HEMbJIHO COPTHPAHE IO JHHUS
(3amasBane Ha momUMOpH3Ma Ha OPEAIMTE, TPAHCBUAOB MOAMMOP(U3BM) WM  CKOPOIIHO
PasnupoCTpaHCHUE, UHAYIUPAHO OT YOBCKA. I'eHHUAT TOTOK MCKAY TE3W U30JIMPAHU IOIMYJIAIIMUTE Ha
HSIKOT'a MO-IITHPOKO Pa3MPOCTPAHECH BUJI € BAKCH W3TOYHKMK HA TEHETHYHH BapUAllMK U MPEJIosarame, 9e
TOM € yJICCHHJI CBOJIFOIIMOHHKSI OTTOBOP Ha TOMYJIAl[MUTE HA MPOMEHSIIHS CE KJIUMAT.

B.2. Janko, K., Flajshahans, M., Choleva, L., Bohlen, J., Shlechtova, V., Rabova, M., Lajbner, Z.,
Shlechta, V., lvanova. P., Dobrovolov, I., Culling, M., Persat, H., Kotusz, J., Rab, P. 2007. Diversity
of European spined loaches (genus Cobitis L.): an update of the geographic distribution of the
Cobitis taenia hybrid complex with a description of new molecular tools for species determination.
Journal of Fish Biology 71, 1-22. Suppl. X.

Although the unique features of asexual reproduction and hybridization among European spined
loaches (genus Cobitis) have recently attracted the attention of conservation biologists, faunists and
evolutionary biologists, the research has suffered from uncertain identification of specimens and their
genomes because of the extreme morphological similarity of all the species within the hybrid complex. In
this article, a Europe-wide study is reported, which was performed on samples collected by several
research teams. Several complementary methodologies, such as allozyme analysis, karyotyping, flow
cytometry and DNA sequencing allowed us to confirm or reject the existence of all previously reported
species and their hybrids as well as to uncover several new hybrid biotypes. The biogeography of all the
known biotypes, that is, parental species and hybrid biotypes, has been summarized here and the
taxonomic position of two undescribed putative species mentioned in previous publications has been
established. New polymerase chain reaction restriction fragment length polymorphism markers for
species determination have further been developed and applied, which would allow the unambiguous
identification of parental species and their genomes in the known hybrid biotypes within the complex.

B.2. fluko, K., ®aaiimaxanc, M., Hoaesa, JI., bBoaen, 10.., llliexToBa, B., PagoBa, M., Jlaiiouep, 3.,
llaexTta, B., UBanosa. II., lo6poBosoB, U., Kynunr, M., Ilepcar, X., Korty3, 5., Pa6, I1. 2007.
Pa3nooOpa3ue Ha eBpomneiicku munonu (poa Cobitis L.): akryamu3zauus Ha reorpadckoro
pasnpocTpaHenne Ha xuOpugHusa kommiekc Cobitis taenia ¢ ommcanme Ha HOBH MOJIEKYJSIpHH
MOAX0aM 3a onpenesasine Ha Buaoe. Journal of Fish Biology 71, 1-22, X.

Bwnpekn ye yHUKaIHUTE OCOOCHOCTH Ha OE3M0JIOBOTO BH3MPOU3BEXKIAHE U XUOPHIU3AIHS CPET
eBpornelickute munouu (pox Cobitis) Hackopo mNpHUBIsSKOXa BHUMaHHETO Ha Ouoio3, paboremu B
o0yiacTTa Ha OMa3BaHETO HA NpUpojaTa U OMOPa3HOOOPa3MeTO, KAKTO M Ha (PayHHUCTH U €BOJIOLUHMOHHHU

2



8. Pe3romeTa Ha PCUCH3UPAHUTEC II’\"GJ[I/IKHI[HH Ha (’)T)JI]'EIPCKH M aHTJIMIACKU €3UK

0MO0JI03H, HEJOCTATHK HAa W3CJENBAaHATA € HECUT'YpHATa WACHTU(UKANUS HA CK3EMIUIIPUTE U TEXHUTE
FCHOMH ITOPaIH U3KIIOYUTEIHOTO MOPGOJOTHYHO CXOACTBO Ha BCHUKH BHIOBE B XUOPUIHHS KOMILICKC.
B Tta3u cratus ce cpobOmaBa 3a 0OIIOEBPOICHCKO MPOYYBaHE, MPOBEJACHO BBHPXY MPOOH, ChOpaHU OT
HSIKOJIKO M3CJICJIOBATEIICKH eKuMa. [IprioKeHUTe HIKOJIKO JAOIMBJIBAIIN CE METOJIOJIOTHH, KaTO aJ03UMEH
aHaJM3, KapuoTUIHpaHe, GuoyrmuroMeTpust U cekpenupane Ha JIHK Hu mo3Bonmxa J1a TIOTBBPANM HITH
OTXBBPJIUM ChIIECTBYBAHETO HA BCHYKU CHOOIIEHHU IO-PAaHO BUJIOBE M TEXHUTE XUOPHUIU, KAKTO U Jia
pa3KpueM HSIKOJIKO HOBH XHOpHIHHM OWoTHma. buoreorpadusra Ha BCHYKH H3BECTHH OWOTHIIOBE, T.C.
POIMTENICKH BUIOBE W XHOPHUIHN OMOTHIIOBE, € 0000IIEeHA U € YCTAaHOBEHA TAKCOHOMUYHATA MTO3UIIHS Ha
JIBA HEONMCAHW TMpEANoJiaracMH BUAA, CIOMEHATH B MPEAUITHM MyOnukanuu. JlombiHHTENHO ca
pa3paboOTeHN U IPHIOKEHH HOBH MapKepH 3a MOJUMOPPH3bM Ha AbDKMHATA HA PECTPUKIIMOHHHS
(hparMeHT 3a onpeelisiHe Ha BUJA, KOSTO O IMO3BOJIMIIO TOYHA MISHTH(UKAIIVS HA POJUTEIICKUTE BUJIOBE
1 TEXHUTE FTCHOMHU B U3BECTHUTE XHOPHIHU OHOTUIIOBE B KOMILIEKCA.

B.3. Francisco, S.M., Congiu, L., Stefanni, S., Castilho, R., Brito, A., Ivanova, P., Levy, A., Cabaral,
H., Kilias, G., Doadrio, F. and V. Almada. 2008. Phylogenetic relationships of the North-eastern
Atlantic and Mediterranean forms of Atherina (Pisces, Atherinidae), Molecular Phylogenetics and
Evolution, 48, 782-788.

The genus Atherina (Sand-smelts) is distributed in the Eastern Atlantic Ocean and Mediterranean
Sea, extending south along the African coast into the Indian Ocean (Quignard and Pras, 1986). It is a
genus of small inshore fishes with many populations living in brackish and freshwater. The taxonomy of
the genus has been troublesome due tothe intraspecific variability of some of its species, the overlap of
characters among many of them and because many nominal species were apparently described based on
individuals originating from different localities. After the revision of Kiener and Spillman (1969) only
three species were accepted for the Mediterranean and divided in two subgenera: Atherina including
Atherina hepsetus (Linnaeus 1758) and Hepsetia including Atherina boyeri (Risso 1810) and Atherina
presbyter (Cuvier 1829). A. hepsetus is restricted to the Mediterranean, A. presbyter occurs mainly in the
North-eastern Atlantic and very sporadically in the Mediterranean, and A. boyeri occurs in both areas. In
addition to these species, two others have been recognized: A. lopeziana confined to the Gulf of Guinea,
and A. breviceps in the South-eastern Atlantic and ranging into the Indian Ocean along the East coast of
Africa (Mauge’, 1990). Someauthors did not accept this revised classification and in the past 20 years
several studies based on morphological traits and mitochondrial DNA have suggested some modifications
or proposed new species among A. boyeri. A summary of the more relevant changes in the taxonomic
history of Mediterranean Atherina is presented. In the present study 515 specimens ranging from the
Wadden Sea to the Canary Islands and the Azores Islands, and eastwards to the Black Sea and a
freshwater basin in Turkey were analyzed in order to investigate the phylogenetic relationships within the
genus Atherina occurring in the North-eastern Atlantic and Mediterranean. Two mitochondrial DNA
markers were analyzed: a fragment of the slowly evolving 12S rDNA gene and a fragment of the rapidly
evolving control region (CR).
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B.3. ®pancucko, C.M., Kourny, JI., Credanu, C., Kacruuo, P., Bpuro, A., UBanosa, I1., JleBn, A.,
Ka6apan, X., Kwiuac, I'., Hoagpmo, d., Aamaga, B. 2008. duiioreHeTHYHM BPB3KH Ha
CeBEPON3TOYHNTE ATJIAHTHYECKH U cpern3eMHoMOpckH (popmu Ha atepunara (Pisces, Atherinidae),
Molecular Phylogenetics and Evolution, 48, 782-788.

PonbT Atherina e paznpocTpaHeH B H3TOUHUS ATIAHTHYECKU okeaH U Cpelu3eMHO MOpe Ha or
0 TIPOTEeXKEeHNETO Ha adpukanckus Opsar no Munuiickus okean (Quignard and Pras, 1986). Tosa ca pox
MaJIKi KpaiOpeXkHH puOHM ¢ MHOTO TOMYJIalliK, KUBEEIIM B COJCHU M CIaJKd BOAW. TaKCOHOMHSTA Ha
poma e Owia mpoOieMHa IOpaad BBTPEIIHOCHEIU(pHUIHATA BapHAOMIIHOCT HAa HSIKOW OT BHIOBETE,
MPUIIOKPUBAHETO Ha TPU3HALK MPH MHOTO OT TAX W Mopanu (akra, 4e MHOTO HOMHHAJIHU BHIOBE ca
OYEBHIHO OMUCAHW Bb3 OCHOBA Ha MHIMBHUIAM, IPOM3XOXKIAIIN OT Pa3IMUHK MecTHOocTooOuTanus. Cuen
peBmusaTa Ha Kiener u Spillman (1969) camo tpu Buma 6s1xa npuetn 3a Cpenn3eMHO MOPE U pa3ieiICHHA
Ha aBa mozapona: Atherina, Bkmountenno Atherina hepsetus (Linnaeus 1758) u Hepsetia, BKIFOUUTEIHO
Atherina boyeri (Risso 1810) u Atherina presbyter (Cuvier 1829). A. hepsetus ce cpemia camo B
Cpenuzemnuo mope, A. presbyter ce cpema rnaBao B CeBepoM3TOYHHS ATIAHTHK M CIIOPAJWYHO B
Cpemusemuo mope, a A. boyeri ce cpema u B aBere ob6iactu. B fombiaHeHHEe KbM TE3HM BHIOBE ca
npusHatu omie naBa: A. lopeziana, orpanuuen mo I'Buneiickus 3amuB, U A. Dreviceps B rOroM3TOYHHS
ATaHTUK M gocturain 1o VMHIUHACKUS OKeaH Mo M3TOYHOTO KpaiOpexkue Ha Adpuka (Mauge’, 1990).
Hsxou aBTOpHM HE mpuexa Ta3u npepaboreHa Kiaacupukanysa U npe3 nocieaHute 20 ToIUMHU HAKOJIKO
poy4BaHus, OasupaHu Ha MOP(OJOTMYHM XapAaKTEPUCTHKH M aHanu3 Ha MuToxoHzpuaiHata JIHK,
MPeUIOKNUXa HAKOM MOMU(HKAIMKA WIX HOBH BHAOBe B pamkure Ha A. boyeri. IIpemcraBeno e
000011eHIe Ha MO-BaXXKHUTE MPOMEHU B TAKCOHOMHYHATA UCTOPUS HA CPelM3eMHOMOpPCKaTa arepuHa. B
HACTOSIIOTO M3cliefBaHe Odxa aHanm3upanu 515 ex3emrmuisipa, or Bagencko mope mo Kanapckure u
ABOpCKHUTE OCTPOBH M Ha M3TOK 110 UepHO MOpe M crnaaKoBoAeH OaceitH B Typius, 3a 1a ce u3cieaBar
(¢uIoreHeTHYHUTE BPB3KH B paMKuTe Ha pox Atherina, cpemamm ce B CeBepou3TOUHUS ATIAHTHK U
CpenuzemHo Mope. AHanm3upanu ca aBa mutoxonapuanau JIHK wmapkepa: ¢parment ot GaBHO
eBosronpamus 12S rDNA ren u ¢pparment ot 66p30 eBomonpaniust KoHTposeH peruos (CR).

B.4. Velkova-Jordanoska, L., lvanova, P., Dobrovolov, I, Stojanovski, S., Kostoski, G., Atanasov, G.
2009. “Population-genetic structure of barbus cyclolepis (Pisces, Cyprinidae)”. Biotechnology &
Biotechnology Equipment, 23, SE, 281-284.

In the paper 25 samples of Barbus cyclolepis group from River Strumica, (Macedonia), 18
samples from river Marica and 2 samples from reservoir Dospat, (Bulgaria), and 5 samples from River
Pinios (Greece) were investigated. General muscle proteins (miogens, sarcoplasmic proteins) and six
enzymes (AAT, EST, MDH, LDH, ME, SOD) were electrophoreticaly analyzed. Based on protein starch-
gelel ectrophoresis and isoelectric focusing (IEF) on thin polyacrilamide ampholine gel, intraspecies
diverseness among populations of Barbus cyclolepis group from investigated localities were detected.

B.4. Benxona-ﬁopnanocxa, JI., BanoBa,Il., /loopasosioB, U., Crosnoscku, C., KoctoBeknu, I'.,
Atanocos, I'. 2009. ITonmyanmoHHO - TeHETHYHA CTPYKTYpa Ha mpsinata Barbus cyclolepis (Pisces,
Cyprinidae). Biotechnology & Biotechnology Equipment, 23, SE, 281-284.

NscnenBanu ca 25 exk3emiuisipa ot Buaa Barbus cyclolepis ot peka Ctpymuna (Makenonusi), 18
mpobu oT pexa Mapuia, 2 npodu ot s30Bup Jocnar (bearapus) u 5 nmpodu ot peka [Munamoc (I'bprus).
OO0muTe MYCKYJIHH MPOTEUHH (MHOTEHH, CapKoIUIa3MeHH npotenHu) u 1ect ensuma (AAT, EST, MDH,
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LDH, ME, SOD) 6sxa ananusupanu enekrpodoperndno. Ha 6azata Ha nmpoTenHOBa ren-enekTpodopesa
n uzoenexktpudHo (okycupane (IEF) Bppxy ThHBK monmakpuiamuieH aMm(poiImHOB red 0sxa OTKPUTH
BBTPEBUIOBH pa3inuus cpel nomynanuute Ha Barbus cyclolepis ot u3cieapanure Haxoaumia.

B.5. Idakieva, K., Chakarska, I., Ivanova, P., Tchobanov, A., Dobrovolov, I., Doumanova, L. 2009.
Purification of hemocyanin from marine gastropod Rapana thomasiana using ammonium sulphate
precipitation method. Biotechnology & Biotechnological Equipment, 23(3), 1364-1367. DOI:
10.1080/13102818.2009.10817671.

The aim of this study was to develop an efficient and simple method for isolation of preparative
amounts of pure hemocyanin (Hc) from the hemolymph of the marine gastropod Rapana thomasiana. The
methods that are usually used, as ultracentrifugation and column chromatography, are expensive and
impractical for the large-scale production of Hc. For the ammonium sulfate precipitation method, the
concentrated hemolymph was twice precipitated by 38% saturation with crystalline ammonium sulfate.
Rapana thomasiana hemocyanin (RtH) was isolated with good yield and high purity, as assessed by gel
chromatography, SDSPAGE, transmission electron microscopy and absorption spectroscopy. This
suggests that the ammonium sulfate precipitation is an efficient and useful purification method, suitable
for a large-scale RtH preparation.

B.5. Mnakuesa, K., Uakapcka, U., UBanoga, I1., Yo6anos, A., /looposoJios, U., lymanona, JI. 2009.
IIpeyncTBaHe HA XeMONMAHUH OT MOPCKHs oxJB Rapana thomasiana ¢ momomra Ha meTox Ha
yrasiBane ¢ amonueB cyigar. Biotechnology & Biotechnological Equipment, 23(3), 1364-1367. DOI:
10.1080/13102818.2009.10817671.

Llenra Ha w3creaBaHeTo € Ja ce pa3paboTH epHuKaceH W JIeCeH METON 3a H30JUpaHe Ha
mpenapaTHBHA KonmudecTBa urcT xemonuanuH (He) ot xemonumpara Ha pamana (Rapana thomasiana).
MeTtouTe Kato yaTpaneHTpodyrupaHe u KOJIOHHA XpoMaTorpadus, KOUTo 0OMKHOBEHO CE€ M3IOJ3BAT, Ca
CKBITH ¥ HETPUIOKUMH 33 MIUPOKOMAaNabHO Mpou3BoacTBO Ha He. 3a merona Ha yrasBaHe ¢ aMOHHEB
cyidar, KOHIICHTpUpaHaTa xemMonuMda ce yTasBa JBa MbTH upe3 38% HacHIllaHE ¢ KPUCTAJICH aMOHHUEB
cyndar. XemonnanuasT oT Rapana thomasiana (RtH) ce usonupa ¢ 100bp 100MB ¥ BHCOKA YKCTOTA,
KOETO € OIleHeHO 4pe3 ren xpomatorpadus, SDS-PAGE, TpaHCMHCHOHHA €JICKTPOHHA MHKDPOCKOIHUS U
abcopOumoHHa criekTpockonus. ToBa mpefmnonara, 4e yTasBaHETO ¢ aMOHHEB cyidar ¢ epeKTHBEH U
MOJIE3€H METO/T 38 IPEYMCTBAHE, TOIXO/ISII 32 ITUPOKOMAIIabHO PUrOTBsIHE Ha XemormanuH (RtH).

B.6. Apostolou, A., lvanova, P., Velkov, B., Vassilev, M., Dobrovolov, I., Dobrev, D. 2011.
Pomatoschistus marmoratus (RISSO 1810), is it really a “new” species for the Bulgarian
Ichthyofauna? Acta Zoologica Bulgarica 63(3): 289-294. ISSN: 0324-0770.

The genus Pomatoschistus is represented in Black Sea by 3 species. Comparison with older
material solves the problem concerning the taxonomic status of Pomatoschistus marmoratus and its
misidentification with P. microps by some authors in the past. In view to the lack of recent investigations
concerning Bulgarian gobiid fauna, it is given a morphological and genetic-biochemical description of
this species.
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B.6. Anocrony A.UBanoBa, Il., Beakos, b., B. Velkov, Bacunes, M., Vassilev, /looposoJios, U.,
Hobpes, 1. 2011. “Hog” éuod nu e 3a ovacapckama uxmuogayna eéuda Pomatoschistus marmoratus
(RISSO 1810)? Acta Zoologica Bulgarica 63(3): 289-294. ISSN: 0324-0770.

Pon Pomatoschistus e npencrasen B YepHo mope ¢ 3 Buma. CpaBHEHHETO C MO-CTap Marepuai
pemaBa mpobiieMa OTHOCHO TaKCOHOMHYHHs cTtaTyc Ha Pomatoschistus marmoratus u morpenrHoro My
uaeHtuunupane ¢ P. microps ot Hskou aBTOpM B MHUHATI0TO. [lopamu smrcata Ha CKOPOIIHH
U3CIeaBaHUsS BBPXY (ayHata Ha OBJTapcKUTE TOMYETa, € JAJACHO MOP(OIOTHYHO U TEHETHUKO-
OMOXMMHUYHO OIMCAHUE HA TO3U BH/I.

B.7. Atanassov, l., lvanova, P., Panayotova, M., Tsekov, A., Rusanov. K. 2011. Mitochondrial
control region DNA variation in turbot populations from the Bulgarian and Romanian Black Sea
coasts. Biotechnology & Biotechnological Equipment, 25/4, ISSN: 2627-2633.

The mitochondrial control region /CR/ of 76 turbot specimens collected from the south and north
Bulgarian and north Romanian regions of the west Black Sea coastal area was characterized. A total of 36
haplotypes were identified. Twenty-seven of these haplotypes were new and nine haplotypes were
identical to previously reported Pmax haplotypes. The constructed haplotype parsimony network showed
star-like phylogeny of the identified haplotypes, supporting the suggested Black Sea fish population
bottleneck during the height of the last glacial period. The analysis of the haplotype sequences data did
not provide clear indications on the existence of phylogeographic differentiation among the studied turbot
populations inhabiting the west coast of the Black Sea. At the same time the haplotype phylogenetic
analysis provided further support to the earlier proposed existence of two distinct turbot mitochondrial
lineages, ‘western Mediterranean’ and ‘eastern secluded Mediterranean basins’. The present study offers
an essential background for long term monitoring of the changes of the Black Sea turbot populations.

B.7. AranocoB, U., UBanoBa, Il., IlanaiiotoBa, M., IlexoB, A., Pycanos, K. 2011. Bapuanus Ha
mutoxoapuaiHus JHK KoHTposieH pervoH B NONYJAUMH HA KAJIKAHA OT OBJrapcKoTO H
PYMBHCKO 4epHOMOpPcKo Kpaiiopexxue. Biotechnology & Biotechnological Equipment, 25/4, ISSN:
2627-2633.

AHanu3upaH € MUTOXOHIpUATHHUAT KOHTposieH pernoH (CR) Ha 76 ek3eMIulsipa KajikaH, ChOpaHu
OT HOKHUTE M CEBEPHHUTE OBJITapCKU M CEBEPHOPYMBHCKHUTE padOHM Ha 3alaJHOTO YEPHOMOPCKO
Kpaiopexwue. Mnentudumnupanu ca obmo 36 xarmorumna. J[Bajgecer u celieM OT TSAX ca HOBH, a JIEBET ca
WJICHTHYHU ChC CHOOIIEHHUTE MO-paHO 3a Kaikana P. maximus. KoHcTpyupanaTa XarulOTHIIHA Mpeka
I1I0Ka3a 3BE€310BH/IHaA (1)I/IJ]OI‘eHI/I$I Ha I/I)Z[CHTI/I(i)I/I]_[I/IpaHI/ITe XaIlJIOTHUIIOBE, HOI[erHHﬁKH nmpeanojaaracMoTo
crecHenue ,bottleneck wa uepHomopckara puOHa moOmMynamMs MO BpeMe Ha IMOCIEAHUS JICTHHUKOB
nepuona. Ananu3sT Ha JAaHHUTE 3a XaIUIOTHUIITHUTE IIOCJIICAOBATCIIHOCTH HE JaBa SCHHM HHAUKAIIUMU 3a
HAIMYMETO Ha ¢uioreorpadeka mudepeHnuanys cpel W3CJIEABAHUTE TMOMyJallid Ha KaJlKkaHa,
oOutaBamu 3anagHus Opsr Ha YepHo Mope. B chimoro BpeMe QUIOTEHETHYHUST aHAIW3 Ha
XaIUTIOTUIIOBETE € B IMOJKpena Ha TPEIIOKEHOTO TM0-PaHO ChIIECTBYBAaHE HA JIBE pAa3INYHH
MUTOXOHJPHAIHA JIMHUM Ha KajKaH, ,,3alaJHOCPEAU3EMHOMOPCKA™ H ,,MU3TOYHO H30JIHMPaAHU
cpenu3eMHOMOPCKH Oaceinn’‘. HacTosmoTo n3cieaBane npeajara ChbIieCTBEHa OCHOBA 32 IBJITOCPOYCH
MOHUTOPHUHI" HA IPOMECHUTE B IIOIIYJIAIMUTE HA YCPHOMOPCKHUS KaJIKaH.
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B.8. Dobrovolov, I. S., lvanova P. P., Georgiev Zh. M., Panayotova M. D., Raykov V. S,
Nikolov,V.S. 2012. Allozyme variation and genetic identification of shad species (Pisces: Clupeidae,
Genus Alosa) along the Bulgarian Black Sea coast. Acta Zoologica Bulgarica, 64 (2):175-183.

All Black Sea shads are listed in IUCN Red List as vulnerable species. The absence of
correspondence between morphological and genetic features shows the complexity in genus Alosa
taxonomy in Black Sea.To receive precise data for actual species status and respectively conservation of
shads, the application of genetic methods are necessary. A comparison between two shad species (A.
immaculata and A. caspia) from Bulgarian Black Sea coast and Danube River was carried out on the basis
of genetic-biochemical analyses. Twelve enzymes (encoded by 27 loci) and general muscle proteins and
haemoglobin (encoded by 43 loci) were investigated. Polymorphic variation in some loci as HB-1*, HB-
2*, PROT-1*, PROT-2*, PROT-3*, ADH*, EST-3*, MDH-1*, MEP-1*, PGM-2* and SDH* can be used
for analyses of Alosa immaculata populations. Lactatedehydrogenase (LDH) is a species specific marker
for distinguishing A. immaculata and A. caspia. Geneticmarkers such as: 6-PGDH, SOD and PROT can
be used to split the rare shad species (A. spp) found in Black Sea. Genetic distance (Dnei = 0.038) between
A. immaculata and A. caspia showed that they have quite recently divergated, while the distance between
the two mentioned above species and A. spp was found to be higher (Dnei = 0.066).

B.8. Jo6pososios, U. C., UBanosa II. II., I'eoprues, K., M., IlanaiioroBa M. /., Paiixos, B. C.,
NukoJios, B. C. 2012. Ano3umMHa Bapualus ¥ TeHETHYHA UIEHTH(PUKANNS HA KaparL030BH BUI0BE

(Pisces: Clupeidae, pox Alosa) mo OBJArapckoTo 4YepHOMOPCKO Kpaiiopexue, Acta Zoologica
Bulgarica, 64 (2):175-183.

Bceuuku wepHoMoOpcku Kaparb030Bu ca BrIrodeHH B UepBeHus cnuchbk Ha [UCN kato ys3BuMH
BuzoBe. Jlumcara Ha CHOTBETCTBHE MEXIy MOPQOIOTHUYHM M TEHETHYHM OCOOCHOCTH TIIOKa3Ba
CIIO)KHOCTTa Ha TakcoHoMusiTa Ha pox Alosa B UepHo mope. 3a fma ce moiydar TOYHH JAHHH 3a
JICHCTBUTEIHOTO CHCTOSHHE HA BHJIA M CHOTBETHO OMNAa3BAaHETO HA KaparbO30BUTE € HEOOXOIUMO
MpUIaraHeTo Ha TreHeTHUHH Meronu. Ha Oazata Ha reHeTHKO-OMOXMMHYHH aHAJIM3H € H3BBPIICHO
CpaBHEHHE MEXIy [BaTa Kaparbo3oBu Buja (A. immaculata u A. caspia) ot ObIrapckoTo Y4epHOMOPCKO
Kpaitopexue u peka JyHas. Uzcnensanu ca 12 ensuma (koampanu ot 27 JIOKyca), OOIIM MYCKYJIHU
MPOTEHHH U XeMornoOuH (komupanu ot 43 nokyca). IlonmuMopdHUTE Bapranuy B HAKOH JIOKYCH KaTo
HB-1*, HB-2*, PROT-1*, PROT-2*, PROT-3*, ADH*, EST-3*, MDH-1*, MEP-1*, PGM -2* u SDH*
MoraT Jia ce M3MOJ3BaT 3a aHauu3 Ha nomyrnanuute Ha Alosa immaculata. JlakratmexuaporeHasara
(LDH) e BumoBo crenmduieH Mapkep 3a pasrpanuuyaBaHe Ha A. immaculata u A. caspia. I'eHetnunu
Mapkepn kato: 6-PGDH, SOD u PROT wmorar nga ce um3nomsBar 3a oTaudepHHIMpaHe Ha pelKd
kaparbo30Bu BujioBe (A. Spp), otkputu B UepHo mope. ['enetnunoTo pascrosiaue (Dnei = 0,038) mexy A.
immaculata u A. caspia mokasa, e Te ChBCEM HACKOPO Ca JMBEPTHUPAH, JOKATO Pa3CTOSHHUETO MEXKTY
JiBaTa CriOMeHaTH 1mo-rope Bujaa u A. spp e mo-roisiMo (Dnei = 0,066).

B.9. Panayotova, M., Raykov, V., lvanova, P., Dobrovolov, I. 2012. Landings, distribution, size
structure and genetics of Pontic shad (Alosa immaculata BENNETT, 1835) in the Bulgarian Black
Sea area. Journal of Environmental Protection and Ecology, v.13, N 3A, 1856-1864.

Pontic shad is an economically important fish species targeted in the Bulgarian fisheries since
1925. Statistical data of catches show variation of quantities between 2 t (1970) and 439.19 t (1954)
during the period 1925-2010. Regime shift in landings was observed in 1951-1955, when the average
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catch reached maximum of 217.50 t. Seasonal distribution pattern of shad embraces both coastal and open
sea areas where species is dispersed. Size structure of catches includes individuals with fork length
between 9 and 35.5 cm. Due to difficulties in morphological identification of the shads in the Black Sea,
the genetical markers found during the study give possibility to distinguish 2 species — A. immaculata and
A. caspia in the Black Sea. Lactate dehydrogenase (LDH) and esterases (EST) are species specific
markers for distinguishing A. immaculata and A. caspia in the Black Sea. Polymorphic variation in MEP-
2* locus by A. immaculata could be used for analyses of the Black Sea shad populations.

B.9. IlamaiioroBa, M., Paiiko, B., HBanoma, II., /lo6poBosioB, H., 2012. PasroBapBanmsi,
pa3npocTpaHeHue, pa3MepHa CTPYKTYpa W reHeTHKa Ha kaparbo3a (Alosa immaculata BENNETT,
1835) mo bwarapckoro Yepnomopue. Journal of Environmental Protection and Ecology, v.13, N 3A,
1856-1864.

Kaparpo3pT € mkoHOMHYECKH BakeH BUA puba, 00eKT Ha Obirapckusi puOonoB ot 1925 .
CraTucTHyecKkuTe JaHHU 32 YJIOBHUTE MOKa3BaT BapupaHe Ha kKonuuyecTBata Mexnay 2 T. (1970 r.) u 439,19
T. (1954 1.) 3a mepuoma 1925-2010 r. CmsHA Ha pexuMa Ha pa3ToBapBaHe ce HaOmomaBa mpe3 1951—
1955 r., xoraTto cpegHUSAT YJIOB JocTUra MakcuMyM oT 217,50 T. MojensT Ha Ce30HHO pa3NpoCcTpaHeHHe
Ha Kaparb030BUTE 00XBalla KaKTO KpaHOpe:KHUTE, Taka M OTKPUTUTE MOPCKH 30HH, KBJIETO BUAOBETE ca
pasnpbscHaTH. Pa3MepHaTa cTpyKTypa Ha yjIoBa BKIIOYBA HHAWBHUIM C JIBJDKAHA IO Pa3BHIIKAaTa MEXIy 9
u 35,5 cm. [lopagu TpymHocTuTe npu MopdosioruuHaTa uacHTH(UKAIMsI Ha Kaparbo3oBute B UYepHO
MOpe, YCTaHOBCHHTE MO BpeME Ha H3CIIC[BAHETO TEHETHYHH MapKepH [aBaT BB3MOXHOCT Jia ce
pasrpanuyar aBa Buzma — A. immaculata u A. caspia B UepHo mope. Jlakratnexunporenasara (LDH) u
ecrepasure (EST) ca BumoBo criermduynyn Mapkepu 3a otanpupuaimpane Ha A. immaculata u A. caspia
B UepHo mope. TTomumopdruara Bapuanus 8 MEP-2* nokyca mpu A. immaculata moxe 1a ce u3mos3ea 3a
aHaJIM3M HA YePHOMOPCKHUTE TIOMYJIallii Ha Kaparbo30BHUTE.
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MOKA3ATEJ T 7. HAYYHU ITYBJUKAIIUA B U3JAHUSI, KOUTO CA PEGEPUPAHU U
WHJIEKCHPAHY B CBETOBHOM3BECTHH BA3H JAHHM C HAYYHA WH®OPMAIHS
(WEB OF SCIENCE U SCOPUS).

I'.7.1. Raykov, V., Panayotova, M. Ivanova, P., Dobrovolov, I., Maximov, V. 2012. First record and
allozyme data of European mudminnow Umbra krameri Walbaum, 1792 (Pisces: Umbridae) in the
Black Sea. Comptes Rendus de L'Academie Bulgare des Sciences, v.65 (1), 49-53.

The European mudminnow (Umbra crameri) is listed in the category of the most endangered fish
species in Europe, included in the IUCN Red List as vulnerable species and protected from Bern
Convention. Infromation about the distribution of Umbra crameri surviving population is important for
the species protection. This paper is the first record of this species in the Black Sea. Morphometric and
genetical analyses of the general muscle proteins and six enzyme systems using starch gel electrophoresis
were carried out. Eighteen protein loci were analysed and species specific markers were found. The
genetic markers found could be used fro the species determination and conservation.

I'.7.1. PaiikoB, B., [lanaiioroBa, M., UBanoBa, Il., loopoBoJioB, U., Makcumos, B. V. 2012. IIspBo
ChOOIEHHHE U AJO3MMHHU JaHHU 32 eBponeiickata ymopa Umbra krameri Walbaum, 1792 (Pu6u:
Umbridae) B Uepno mope. Comptes Rendus de L'Academie Bulgare des Sciences, v.65 (1), 49-53.

Buabsr eBpomeiicka ymOpa (Umbra crameri) mnpuHamiexud KbM KaTeropusTa Ha Haid-
3acTpameHuTe BuaoBe pubu B EBporma, BkiaroueHa B Uepsenus cnuckk Ha IUCN karo ys3BHUM BUI U
3amuTeHa oT bepHckaTta konBenims. Mudopmanusra 3a pasnpoctpanennero Ha Umbra crameri e Baxxna
3a oma3BaHeTo Ha Buja. Tasu cTatus e MbpBOTO ChOOLIEHUE 3a TO3U BuA B UepHo Mope. M3BbpiIeHN ca
MOp(GOMETPUYHN M TCHETHYHHM aHAIW3M Ha OOLINTE MYCKYJIHU MPOTEMHH U IIECT €H3UMHU CHUCTEMH C
noMmoIra Ha eyekTpodope3a. AHaIM3UPAHU Ca OCEMHAJECeT IMPOTEMHOBHM JIOKyca M Ca OTKPUTH
cneun(UYHU 3a BHJA MapKepH. YCTaHOBEHUTE I'€HETHMYHM MapKepH Ouxa MOIJIM Ja ce HM3MO0J3BaT 3a
OTIpeieIIsiHE U Olla3BaHe Ha BUAA.

I'.7.2. lvanova, P., Dobrovolov 1., Apostolou A., Vasilev M., Velkov B., Dobrev D. 2013. Protein
biomarkers for identification of some Gobiid species (Actinopterygii: Gobiidae) along the Bulgarian
Black Sea Coast. Acta Zoologica Bulgarica 65(4): 429-438.

A comparison between twelve gobiid species from the Black Sea coast, coastal lakes and rivers
was carried out on the basis of genetic-biochemical analysis (starch gel electrophoresis and isoelectric
focusing on thin and ultrathin gel plates). Eleven enzymes and one non-enzyme protein system on starch
gel (encoded by 29 loci) and general muscle protein loci on IEF (encoded by 22 loci) were studied. A
single registered case of interspecies hybridization between Neogobius (Apollonia) fluviatilis and
Neogobius syrman in Mandra Lake is proof that hybridization among this group happens only
accidentally because of the fact that gobies exhibit parental care toward the eggs. First data for genetic-
biochemical characteristics of Knipowitschia longecaudata are reported. Genetic distances (Dnei =1.10)
between Knipowitschia caucasica and K. longecaudata showed species specific differences. Genetical
markers found for both species can be used for fast and precise identification. The received data are useful
for the assessment of population status, taking into consideration that both species are threatened with
extinction. Polymorphismon EST-3*, EST-4*, LDH-B*, sSMEP-1*, sMEP-2* and MDH-1* loci can be
used for the assessment of population infrastructure of Neogobius (Apollonia) melanostomus, Gobius
niger, Pomatoschistus marmoratus and K. caucasica. The mobility of electrophoretical patterns of LDH*B

9
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locus were used as markers in determining the genus status of Gobius ophiocephalus. The hypothesis that
N. fluviatilis and N. melanostomus belong to the subgenus Apollonia was confirmed using LDH-B* locus
as a genetichiochemical marker. The four new enzymic systems (ADH, GPIl, GLUDH and G3PDH)
applied in the gobiid taxonomy gave species-specific spectra and can be used successfully as protein
biomarkers. Their significance for the precise identification of species and populations, especially of
those with minor morphological differences, as well as for the study of invasion pathways can increase in
the future. Taxonomic investigations based on genetic analyses will contribute to biodiversity protection
and conservation, to restoration and conservation of vulnerable gobiid populations and to sustainable
fishery.

I'.7.2. UBanoga, Il., looposoiaos, U., Anocroay, A., BacuaeB, M. , Beakos, b., loopes, /. 2013.
IIporeunoBu OHoMapkepu 3a uAeHTHGHUHpPAHe HA HAKOM BHIOBe momuera (Actinopterygii:
Gobiidae) mo o0barapckoTo yepHomMopcko kpaiiopexue. Acta Zoologica Bulgarica 65(4): 429-438.

Ha 6azaTta Ha reHeTHKO-OMOXMMHYEH aHATU3 (CKOpOETHa Tref-eleKTpodope3a U M30EIeKTPHIHO
(dokycupaHe BbpXy THHKH M YITPaThHKH T€JIOBE) € HM3BBPIICHO CPABHEHHE MEX.IY JABaHAJECET BUAA
nomyera oT YepHOMOPCKOTO KpaiiOpexwue, KpalOpe:kHUTE e3epa U peku. M3ciensaHuw ca enuHageceT
€H3MMa M €JIHa HECH3MMHA IPOTCHHOBA CHCTEMa BBPXY CKopOeneH ren (koaupad oT 29 JoKyca) U
o0IITe MYCKYJIHH MPOTEHMHOBHU JIOKYCH 4pe3 M30ENEeKTPUYHO (hoKycmpaHe (KOAMpaHH OT 22 JOKyca).
Peructpupan e eaun ciydail Ha MexayBuaoBa xuOpuausanus mexay Neogobius (Apollonia) fluviatilis u
Neogobius syrman B e3epoTo Manapa € JOKa3aTeiCcTBO, Y€ XHOPUIM3ALMATAa CPeA TasH rpyma e
ciydaiiHa, mopanu ¢axTa, ye ToIYeraTta MpOsBSBAT POIMTENCKA Tprka KbM simata. CpoOmiaBar ce
ObpPBH JaHHM 32 TCHETHKO-OMOXMMHuYHHMTE xapakrepuctuku Ha Knipowitschia longecaudata.
I'enernunnte pascrosaus (Dnei = 1.10) mexxay Knipowitschia caucasica u K. longecaudata mokassar
cneun(UYHU 32 BHJA Pa3NUKU. YCTAaHOBEHHTE T€HETHYHHM MapKepud M 3a JBaTa BUAAa MOrar Ja ce
M3noM3BaT 3a Obp3a WM TouHa HMAcHTH(UKauus. [lomydeHure AaHHM ca OT 3HA4YECHHWE 3a OIEHKaTa Ha
CHCTOSIHAETO Ha IOIyJIalyiTa, KaTo ce MMa MPeABH, Ye M JBaTa BUJA Ca 3aCTpPAICHH OT W34Ye3BaHe.
[Momumopduute nokycu EST-3*, EST-4*, LDH-B*, sMEP-1*, sMEP-2* u MDH-1* morar nma ce
M3I0JI3BaT 3a OIEHKa Ha TolysianuronHara nHdpactpykrypa va Neogobius (Apollonia) melanostomus,
Gobius niger, Pomatoschistus marmoratus u K. caucasica. IToaBmkHOCTTa Ha €JIeKTpOhOpEeTUIHUTE
¢paxmun Ha LDH*B nokyca ce m3mon3Ba kaTo MapKep MpHU ONpEJENsiHE Ha POJOBHSA CTaTyC Ha BHjA
Gobius ophiocephalus. Xwumoresara, e N. fluviatilis u N. melanostomus npusamiekar KbM MOAPO.T
Apollonia, Oemie morebpaeHa ¢ momoimra Ha LDH-B* jokyca kaTo reHeTHKO-OMOXMMHUEH MapKep.
Uerupure HOBH eH3umHH cuctemu (ADH, GPI, GLUDH u G3PDH), npunoxxeHl B TaKCOHOMHSATA Ha
normyeraTa, IMokazaxa CcHenu(UYHM 3a BHJA CHEKTPH W MOraT YCIHEIHO Ja ce H3IO0N3BaT KaTo
MPOTEeNHOBU OMOMapKepH. TSAXHOTO 3HAYEHHUE 3a MPEUU3HOTO WACHTH()UIIMPaHEe HA BHJIOBE U MOMYJIAIIH,
0COOCHO Ha Te3W C HE3HAYMTENHH MOP(OJOTMYHH PA3IMKH, KaKTO M 3a M3CIEIBaHE HA IbTUINATA HA
WHBa3Msl ce OYaKBa Jia ce yBeJIW4YHd B ObJenle. TaKCOHOMUYHUTE M3CieBaHus, 0a3upaHu Ha TeHETUYHU
aHaJIM3M, 1€ JONPHHEcAT 3a Olla3BaHETO Ha OMOpa3HOOOPa3HeTo, 32 Bh3CTAHOBIBAHETO U OMa3BaHETO HA
YSI3BUMHUTE TTOMYJIAlMH HA MOITYeTaTa U 33 YCTOHYUBUS pHOOIIOB.

10
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I'.7.3. Ivanova, P., Trichkova T., Dobrovolov I., Nikolov V. 2013. Allozyme analysis of gibel carp
Carassius gibelio (Bloch, 1782) populations in Bulgaria. Bulgarian Journal of Agricultural Science,
19 (6): 1408-1415, ISSN: 1310-0351.

Genetic diversity among 10 populations of gibel carp Carassius gibelio in Bulgaria were
analyzed using general muscle proteins and five enzymes (encoded by 16 loci) as markers. All of the six
systems investigated indicated polymorphism and nine polymorphic loci (PROT-3*, EST-1*, EST-2*,
SMDH-2*, sMDH-3*, mMEP*, sSMEP*, LDH-B*1 and SOD*) were detected. These loci were encoded by
codominant alleles and their inheritance patterns were analyzed. The gene frequencies of polymorphic
loci can be used as genetic markers for distinguishing of gibel carp populations in Bulgaria. The analyses
of genetic distances between the populations of C. gibelio indicated a natural dispersal and/ or deliberate
introduction of this invasive species from the Danube River basin to the other inland water bodies in
Bulgaria.

I'.7.3. BanoBa, IlI., TpuukoBa T., lo6paBosoB, 1., Hukomnos, B. 2013. Ano3umeH aHaiu3 Ha
nomyJjanMuTe Ha cpedpucrara kapakyaa Carassius gibelio (Bloch, 1782) B Bwarapusi. Bulgarian
Journal of Agricultural Science, 19 (6): 1408-1415, ISSN: 1310-0351.

I'eneTruHOTO pasHooOpasue cpen 10 momysanuu Ha cpedpucrara kapakyaa (Carassius gibelio) B
EBHFapHH € aHaju3upaHo C IIoOMOolITa Ha O6HII/ITe MYCKYJIHH NIPOTEMHHM W ICT CH3UMHU CHCTCMH
(xomupanu ot 16 J10Kyca) KaTo Mapkepu. BcHUKHTe 1ecT U3caeJBaHi CUCTEMHU MMOKa3BaT MOIUMOPHH3bM
U ca OTKpUTH JeBeT nonmumopduu jokyca (PROT-3*, EST-1*, EST-2*, sMDH-2*, sSMDH-3*, mMEP*,
SMEP*, LDH-B*] u SOD¥*). Te3n nokycu ca KOAMpPaHH OT KOAOMWHAHTHU ajelld U € aHAIH3HPAHO
TEXHOTO yHacleqsBaHe. |'€HHUTE YECTOTH Ha MOIMMOPGHUTE JOKYCH MOTaT Jga C€ M3M0JI3BaT Karo
TEHETHYHH MapKepd 3a pasrpaHMYaBaHe Ha MOMYyJAMKTe Ha cpeOpucrara Kapakyga B bbiarapwus.
AHanu3uTe Ha TEHETHYHHMTE pa3CcTOsHUsS Mexay nomynaruure Ha C. gibelio mokassar ecrtecTBeHo
pasnpoCTpaHEeHUE W/WIIM YMHUIIJICHO BhBEX/IaHE Ha TO3W MHBA3MBEH BHJI OT OaceliHa Ha peka /lyHaB B
APYTUTE BHTPEIIHH BOJOEMHU Ha bhirapus.

I'.7.4. Yankova, M., Pavlov D., Ivanova P., Karpova E.,Boltachev A., Oztiirk B., Bat L., Oral M.,
Mgeladze M. 2014. Marine fishes in the Black Sea: recent conservation status. Mediterranean
Marine Sciences, v.15, 366-379.

A revised checklist of the fish fauna of the Black Sea is reported. This paper is the first attempt to
present an actual Check List of the fishes in the Black Sea according to the data available in Black Sea
countries, as well as their current conservation status, enlisted in IJUCN. The total number of Black Sea
fish species is 189. Concerning the conservation status, only two species (1.06 %) are extinct (Acipenser
nudiventris and A. sturio), 3.70 % are critically endangered, 16.40 % are vulnerable, 1.06% are
endangered; for 10.58 % there is a lack of data, 26.46% has been classified in the category “Least
concern”, 2.65 % are “Near threatened” and 38. 10% are “Not evaluated”.

I'.7.4. SluxoBa, M., [1aBaos, /1., UBanoBa, I1., Kapnosa, E. , Boarados, A., O3Ttopk, b., bar, JI.,
Opana, M., Mreasaze, M. 2014. Puou B Uepno Mope: chbBpeMeHEH NPHUPOAO3AIMUTEH CTATYC.
Mediterranean Marine Sciences, v.15, 366-379.

[IpencraBen e peBu3upaH cOUCHK Ha puOHaTa ¢ayHa Ha YepHo Mope. Ta3u craTusi € TbPBUAT
ONHT Jla C€ TPEACTaBM aKTyaJlleH CIMCHhK Ha pubure B YepHO Mope cropen HAIWYHWTE TAaHHU B
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YEepHOMOPCKHTE CTPaHH, KAKTO M TEKYILUsI UM NpHupoao3amuTeH cratyc, Bnucad B [UCN. O6must Opoit
Ha depHOMOpcKuTe BuaoBe pubdu e 189. Ilo oTHOIeHne Ha MPUPOAO3AMUTHAA CTaTyC Camo J1Ba BHIA
(1,06 %) ca nzuesnanu (Acipenser nudiventris u A. sturio), 3,70 % ca xputnuHo 3actparienu, 16,40 % ca
ys3BuMHu, 1,06 % ca 3actpamienu; 3a 10,58% nurncsat gannau, 26,46% ca kiacupUIMpaHu B KaTErOpUsITa
,He3actpamen*, 2,65% ca ,,6mm30 g0 3actparmaBane’ u 38,10% ca ,,HeonieHeHN ™.

I'.7.5. Turan, C., Gurlek., M., Erguden, D., Yaglioglu, D., Uyan, A., Reyhaniye, N., Ozbalcilar, B.,
Ozturk, B., Erdogan, Z. A, Ivanova, P. , Soldo, A. 2015. Population genetic analysis of atlantic
bonito Sarda sarda (BLOCH, 1793) using sequence analysis of mtDNA D-LOOP region, FEB/ Vol
24, No 10: 3148 — 3154.

In this study mitochondrial DNA D-loop gene sequencing was used to investigate genetic
structure of 11 Atlantic bonito Sarda sarda populations from the Black Sea, Marmara, Aegean,
Mediterranean Seas and Adriatic Sea. The total sequence length, variable sites and parsimony informative
sites were 868 bp, 12 bp and 7 bp from 222 individuals, respectively. The nucleotide frequencies were
32.55% A, 31.32% T, 14.44% C, and 21.68% G. The total number of haplotypes was 19, and the highest
number of different haplotypes was observed in the nortestern Mediterranean (the Iskenderun Bay)
sample, and the lowest was observed in the Bulgarian sample. Low genetic diversity was observed within
populations, and the mean genetic diversity within populations and the mean genetic divergence between
populations were 0.0009 and 0.0013, respectively. In the statistical analysis, S. sarda was divided into
three genetically different populations (P<0.001); the Black and Marmara Sea populations comprise one
genetic unit, and the Aegean and Mediterranean coast of Turkey populations constitute the genetically
different second unit. The Adriatic Sea population from Croatian coast was also genetically different from
these two units. The neighbor joining tree revealed three main phylogenetic nodes; in the first node, the
Black Sea, Bosphorus and Marmara Sea samples were grouped close together. In the second main node;
the Aegean and northeastern Mediterranean Seas samples were clustered close to each other, and the
Adriatic Sea sample was far from these samples, but closer to the Aegean and northeastern Mediterranean
samples than the Black Sea and Marmara Sea samples.

I'.7.5. Typan, k., I'ypaek, M., Epryaen, ., SI:xkuoray, /1., Yau, A., Peiixanue, H., O30anunaap,
B., O3T0pK, B., Epaoran, 3. A., UBanoBa, I1., Coago, A. 2015. [lonynannoHeH reHeTHYEH aHAJIN3
Ha majamyaa Sarda sarda (BLOCH, 1793) ¢ u3noi3BaHe HAa aHAJIW3 Ha MOCJEA0BATEJHOCTTA HA
MtDNA D-LOOP peruon, FEB/ Vol 24, No 10: 3148 — 3154.

B ToBa u3cnenBane cexBennpanero Ha D-l00p rena va muroxonapuanta JIHK Gerre usnon3sano
3a M3CJIe/IBaHE HA T'eHeTWYHaTa CTPyKTypa Ha 11 momymamuu Ha namamyna Sarda sarda ot Yepwo,
Mpamopuo, Ereiicko, CpemuszemHo u Ajapuarmuecko Mopera. OOImiara ab/DKMHA Ha CEKBEHIIMUTE,
BapuaOUITHKUTE caiiToBe U Parsimony wHpopMaTuBHHUTE caiiToBe Osixa choTBETHO 868 bp, 12 bp u 7 bp or
222 wapusuna. Hykneornaaute yectotu O0sixa 32,55% A, 31,32% T, 14,44% C u 21,68% G. OOGmmsT
Opoit xaruorumnose Oeute 19. Haii-ronem Opoil pa3iMuHU XarIOTUIOBE € HAOIoAaBaH B mpodara OT
ceBeponsTouyHoTO CpeanzeMHOMoOpHe (3anuBa VckeHAepyH), a Hali-MalbK - B ObJrapckara M3BajKa.
HabmomaBa ce Manko reHeTHYHO pa3HOO0Opa3ue B MOIMyJIAIMUTE, a CPEIHOTO TEHETHYHO pasHOOOpa3ue B
MOMyJIAIIMUTE M CpelHaTa TeHeTHYHA AMBEpreHuus Mexnay Tax 0saxa cvorsetHo 0,0009 u 0,0013. Ilpu
CTaTHCTHYECKHUS aHAIN3 BUABT S. sarda e pasieneH Ha TpU TeHeTUYHO pasziauyau nomynanun (P<0.001);
nomynanuute Ha YepHo 1 MpaMopHO MOpe ChCTaBisIBaT €lHA I'€HETUYHA €IMHMLA, a MOMyJaluuTe Ha
Ereiicko mope u CpeanzeMHOMOPCKO KpaiOpexxne Ha Typuusl mpeicTaBisiBaT T€HETHYHO pPas3sIndyHa
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BTOpa eaununa. [lomynarusara oT AxpuaTHuecko Mope (XbPBATCKUsS OPAT) CHINO € TCHETHYHO pa3indyHa
OT Te3u nBe eauHui. DuioreHeTHYHOTO ABPBO (neighbor joining tree) paskpu Tpu OCHOBHH
TaKCOHOMHUYHM TPYINH; IbpBaTa BKIOYBa mpodutre ot YepHo mope, bocdopa u MpamopHo mope,
rpynupanu 0M30 eiaHa a0 Apyra. BeB BTOpaTa OCHOBHA rpymna ca mpoOute ot Ereiicko mope u
ceBepon3TOUHOTO Cpenu3eMHOMOpHE, KOUTO Ce KIbCTepupaT OJM30 elHa JO Jpyra, a mpobara OT
ApraTHYecKo MOpe € T0-0JIM30 BTOpara Ipyra, OTKOJIKOTO JI0 IIbpBaTa.

I'.7.6. Raykov, V., Yankova, M., lvanova, P., Trayanova, A. 2016. State of some commercially
important fish populations in Natura 2000 zones of Bulgarian Black Sea Area. Journal of
Environmental Protection and Ecology, 17, 4, Scibulcom Itd, 1375-1384, ISSN: 1311-5065.

Methodology for monitoring of fish fauna in Black Sea was developed. This methodology applies
to all fish species monitored to the national system for monitoring biodiversity. Status assessment is
carried out in three groups of parameters relevant population data, data distribution and data threats.
Analysis of the resulting data is based on tracking the trends of changing the values of various parameters
in different years. Species, for which no reference values for such adopt monitoring data exist in the first
year, are subject to revision every ten years. Additional monitoring sites were proposed in this project in
order to reach the sufficiency of data to assess at geographic (only for species that are reported under Art.
17 of the Habitats Directive) and national level. Such species in Black Sea is Pontic Shad (Alosa
immaculata Bennett, 1835). Additional research on growth patterns, migration routes, spawning and
feeding areas of this anadromous species with special interest under Habitat Directive is of high
importance.

I'.7.6. Raykov, V., Yankova, M., Ivanova, P., Trayanova, A. 2016. ChcTosinie Ha HAKOH CTOMAHCKH
neHHu pudHu nomyaaumuu B Harypa 2000 3onute mo Bbwarapckoro Yepnomopme. Journal of
Environmental Protection and Ecology, 17, 4, Scibulcom Itd, 1375-1384, ISSN: 1311-5065.

Pa3paboreHa O¢ MeToMKa 32 MOHUTOPUHT Ha pubHaTa ¢dayHa B UepHo mope. Ta3u meroauka ce
mpujiara 3a BCHYKH BHJIOBe puOM, HaOJIOAaBaHM B HAlMOHAJIHATA CHUCTEMa 32 MOHHUTOPHUHI Ha
ouopaszHooOpazuero. OleHKaTa HAa CHCTOSHUETO CE M3BBPINBA B TPH TPYMH MapameTpu, CBBP3aHH C
JAaHHHM 3a TIOIYJIAIUATA, PAa3IPOCTPAHECHUETO U 3aIUIaXuTe. AHAIM3BT HA MOJYYCHUTE JJAaHHHU C€ OCHOBaBa
Ha IMpOCJeIsBaHE Ha TEHACHIMUTE Ha MPOMSHA HA CTOWHOCTUTE HA pa3jiMYHU MapaMeTpu Ipe3
pasnuYHUATE TOAWHH. BHIoBe, 32 KOMTO HSAMAa pedepeHTHU CTOHHOCTH 3a MpHEMaHe Ha JAHHU OT
MOHHMTOPUHTA TPE3 IIbpBaTa roJiuHa, MOJISKAT HAa PEBU3MS Ha BCEKU JeceT roAuHu. B TO3M mpoekT Osixa
MPEUIOKEHH JOMBIHUTETHH O0CKTH 38 MOHUTOPHHT, 3a Jia CE JJOCTUTHAT JOCTAThYHU JAHHU 32 OIICHKA
Ha reorpadcko (camMoO 3a BHJOBE, KOUTO Ce€ JOKIaaABaT chrjlacHo wi. 17 ot JlupekTtuBara 3a
MECTOOOMTAHHITA) M HAIMOHAIHO HKMBO. TakbB BuA B UepHo Mope e kaparbo3pT (Alosa immaculata
Bennett, 1835). Ot roasiMo 3HaYeHHE ca JOMBIHUTEIHUTE H3CIICABAHHMS HA MOJCIUTE Ha PacTex,
MUTPAIMOHHUTE IIBTHIIA, 30HUTE 33 XBBPJIIHE Ha XalBepa M XPaHEHETO Ha TO3M aHAJAPOMEH BHUJ, ChC
CHenualieH MHTepecC ChrIacHo /lupekTrBaTta 3a MECTOOOMTAHUSATA.

I'.7.7. Apostolou, A., lvanova, P., Velkov, B., Vasilev, M. 2016. Ecological Plasticity of Apollonia
melanostomus (Pisces, Gobiidae) from its main habitat types in Bulgaria. Ecologica Balkanica, vol.
8, issue 2: 43-52.

Three native populations of A. melanostomus from different Bulgarian habitats were analysed, in
view to their morphologic, biochemical-genetic variability and resistance in salinity alterations.
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Freshwater specimens can survive when fresh water (0%o) is changed rapidly by Black Sea water (16-
18%o0) and marine vice-versa. In view of the salinity resistance A. melanostomus is evaluated as tolerant.
Eleven non-enzymatic and 16 enzymatic loci were tested as genetic markers for population identification.
Most of them were monomorphic for all populations analysed, with exception of esterases and malate
dehydrogenase. These two polymorphic enzyme systems could be used for further analyses of population
structure of A. melanostomus. The genetic diversity Dnei compared between three populations was low -
0.005-0.016 and the sample from Durankulak occurred to be more genetically divergent. The
morphological and biochemical-genetic variability characteristics of the studied populations do not show
correlation, but independently vary according to different environmental factors.

I'.7.7. Anocroay, A., UBanosa, I1., Beakos, b., Bacuies, M. 2016. ExojlornyHa miacTHYHOCT HA
Apollonia melanostomus (Pisces, Gobiidae) oT ocHoBHMTEe My MecToo0MTaHusi B Bbarapus.
Ecologica Balkanica, vol. 8, Issue 2: 43-52.

AHamu3UpaHd ca TPH MECTHH Tomyidanud Ha A. melanostomus or pasmuunu ObArapcKu
MECTOOOHMTaHHsI C OINIeA Ha TAXHaTa MOP(OIOrHYHa, OWOXUMHKO-TEHETHYHA HW3MEHYMBOCT U
YCTOMYMBOCT Ha TPOMEHH Ha cojieHocTTa. CIaJKkOBOAHUTE EK3eMIUISIPH MOTaT Jla OLENesiT, KOraTo
cojieHocTTa Ha cnankara Boga (0%o) ce mpomeHs Obp30 A0 Ta3u Ha yepHOMopckarta Boga (16-18%o) u
obpartno. C oryiel yCcTOWYMBOCTTA Ha MIPOMsHATa B coyieHOCTTa BUALT A. melanostomus ce orersiBa KaTo
TonepanTeH. EnnHaneceT HeeH3MMHU U 16 eH3UMHHU JIOKyca 0sixa TECTBaHH KaTo TeHETHYHH MapKepH 3a
WACHTH(QUIMpaHe Ha TomynanusaTa. [loBeyeTo OT TAX ca MOHOMOP(HU 332 BCHYKH aHATM3HPAHH
MOMyJIAIMY, C W3KIIIOUEHHE HAa ecTepa3uTe W Majar AeXuaporeHaszara. Te3u IBe MOMUMOPGHH €H3UMHU
CHCTEMH MOTaT Ja CE HW3MOJ3BaT 3a TO-HATaThIIHM aHANM3M Ha TOMyJaldOHHATa CTPYKTypa Ha A.
melanostomus. YcraHoBeHa ¢ HUCKa CTENICH Ha TEHETHYHO pa3HooOpasue, Dnei Ipu cpaBHEHHE HA TPUTE
nonynanuu Bapupa B rpanute Mexay 0.005 u 0.016, a exzemiuisipute ot JypaHkysak ca FreHETHYHO I10-
pasnuyau. MopdonoruyHara 1 OMOXUMHKO-TEHETHYHATA BAPUAOUITHOCT Ha M3CJICIBAHUTE TOMYJIAllMU HEe
MOKa3BaT KOPEJNaIHsl, a HE3aBUCHMO €JIHA OT JIPyra BapupaT CIope]l pa3auyHuTe PakTopu Ha cpe/iaTa.

I'.7.8. lvanova, P. P., Raykov, V., Nikolov, V., Nenciu, M., 2017. Allozyme identification of the
wrasses species (Osteichthyes: Perciformes: Labridae) along the Bulgarian Black Sea coast. Journal
of Environmental Protection and Ecology (JEPE), 18, 3, ISSN:1311-5065, 940-946.

All wrasses species, described for the Bulgarian Black Sea coast are listed in IUCN Red List of
threatened species with last concern (LC) category. A comparison between five wrasses species along the
Bulgarian Black Sea coast was carried out on the basis of allozyme analyses. One non-enzymatic and five
enzyme systems were used as genetical markers for species identification. The mobility of
electrophoretical patterns of LDH*B locus was applied as marker for distinguishing on genus Symphodus
(Crenilabrus) and Ctenolabrus. From wrasses species analysed only goldsinny wrasse belongs to different
genus Ctenolabrus, which was proved with genetic data. Taxonomic investigations based on genetic
analyses will contribute to biodiversity protection, restoration and conservation of wrasses populations.
The preliminary data, based on the number of samples analysed, showed that S. tinca and C. rupestris
have rare distribution along Bulgarian Black Sea coast and could be proposed as vulnerable species.
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I'.7.8. UBanoBa, II. I1., Paiikos, B., Hukosos, B., Henuy, M., 2017. Ano3umHa nageHTHUKANUS HA
pugose 3enenymku (Osteichthyes: Perciformes: Labridae) mo O0bJarapckoro 4epHOMOPCKO
kpaiidopexue. Journal of Environmental Protection and Ecology (JEPE), 18, 3, ISSN:1311-5065, 940-
946.

Bcuuku BUIIOBE 3€NICHYILIKH, ONMCAHU 33 OBJITapCKOTO YEPHOMOPCKO KpaiOpexue, ca BKIIOYCHH
B Ueprenus cruchk Ha IUCN Ha 3actpamenute Bumoe B karteropus (LC). Ha Ga3ara mHa amozmmeH
aHaIM3 € M3BBPIICHO CPaBHEHHE MEXIy MeT BHJA 3eJeHylmKkH 1o bbiarapckoro Yepnomopue. Enna
HEEeH3MMHA ¥ TIeT CH3UMHHU CHCTEMH 05Xa M3II0JI3BaHN KaTO TeHETHYHH MapKepH 3a HACHTH(UIMPaHe HA
BugoBete. [lonBmxkHOCTTa Ha enekTpodopernunute ppaxaun nHa LDH*B nokyca Gemre mpuiokeHa KaTo
Mapkep 3a pasrpanndaBane Ha pox Symphodus (Crenilabrus) u Ctenolabrus. Ot aHanu3upaHuTe BUIOBE
3€JIEHYIIKN CaMo JIAMHATA IPUHAIIECKH KbM pa3nmdeH pox Ctenolabrus, KOeTo e 10Ka3aHO ¢ TEHETUYHH
nanHd. TakCOHOMHYHUTE M3CIICABaHU, Oa3upaHy Ha TCHETUYHH aHAJIN3H, III¢ IOTIPUHECAT 3a OIa3BaHEeTO
Ha OMOpa3HOOOPa3HMeTO, BBH3CTAHOBSBAHETO M OMAa3BAHETO HAa NOMYJNAIMUTE Ha 3EJICHYIIKHTE.
[penBapuTeaHUTE AaHHH, Oa3sMpaHd Ha OpOsl HA aHAIM3UpaHWTE MPoOH, mokas3sat, ye S. tinca u C.
rupestris ca psiIko pa3mpoOCTPaHEHH 10 OBJITapCKOTO YEPHOMOPCKO KpalOpexue W Morar na Obaat
NPE/ITIOKEHH KaTo ysI3BUMH BUJIOBE.

I'.7.9. lvanova, P. P., Trayanova, A., Stefanova, K., Stefanova, E., Raykov, V., Doncheva, V. 2017.
Population status of some alien species in Varna Bay, Bulgarian Black Sea coast (2015-2016). Acta
Zoologica Bulgarica, 9, 73-83, ISSN: 0324-0770.

The introduction of alien species is a severe threat to marine environments. Enclosed or semi-
enclosed ecosystems, as the Black Sea, seem particularly sensitive to biological invasions. With the
increased shipping traffic, aquaculture and trade, the Black Sea has become a major recipient of alien
species. A total of 80 species of different eco-functional groups were listed as alien in the Bulgarian Black
Sea coastal waters. The aim of our study was to assess the population status of six alien species (four
zooplankton, one benthic invertebrate and one fish species) in Varna Bay, the Bulgarian Black Sea coast,
in the period 2015-2016. Two copepod alien species played a significant role in the mesozooplankton
community structure, with a maximum share of 62% of the overall abundance in spring-summer for
Acartia tonsa and summer-autumn for Oithona davisae. Large aggregates of the ctenophore species
Mnemiopsis leidyi formed ‘hot spots’ along the coast during summer with a maximum of 516 ind. m-2 in
September 2015, followed by high abundance of Beroe ovata (107 ind. m) in October 2015. The average
values of the shell length and total weight of the rapa whelk (Rapana venosa) were the lowest on shallow
rocky bottom (5.89 cm and 22.27 g, respectively) and the highest at 21 m depth on silty sediments (6.84
cm and 55.13 g, respectively). The biomass of R. venosa ranged between 2.16 kg km? and 19.28 kg km,
being the highest at sandy locations and the lowest at sandy-silty locations, both sampled by dredge.
Fulton’s condition factor ranged from 2.33 to 9.20. The catches of the alien redlip mullet (Liza
haematocheila) in Varna Bay in the studied period were sporadic. According to information about catches
for the period 2008-2016 and our observations, the species has become rare along the Bulgarian coast. A
drastic reduction in its stock was observed from a maximum catch of 1.923 t in 2009 to 0.075 t in 2016.

I'.7.9. UBanoBa, II. Il., TpasnoBa, A., CredanoBa, K., CredanoBa, E., Paiikos, B., [lonueBa, B.
2017. ChcTOosiHME HA TOMYJIAIMMTE HA HIAKOW YYKIAM BHAOBE BbB BapHeHcKuUs 3a/IMB, OBJTrapcKo
yepHOMOpCcKO Kpaiiope:xue (2015-2016). Acta Zoologica Bulgarica, 9, 73-83, ISSN:0324-0770.
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BpBexkmanero Ha 4y)XKOM BHIOBE € CEpUO3HA 3aljlaxa 3a MoOpcKaTa cpeja. 3aTBOPEHH WM
[IOJTy3aTBOPEHU EKOCHUCTEMH, KaTo YepHO Mope, M3IJIeKAAT 0COOCHO YyBCTBUTEIHM KbM OHOJOTMYHU
nHBa3uu. C NMoBHUIIaBaHEe Ha KOpaboIIaBaHETO, aKBaKyJATypaTa U ThproBusTa, UepHO MOpe ce MpeBbpHa
B OCHOBEH NMPHEMHHUK Ha uyxau BupoBe. O0mo 80 BuAa OT pa3iMyHH €KOQYHKIMOHATHH TPYyHH ca
[IOCOYEHH KaTO 4y)KIU B ObJIrapcKuTe YepHOMOPCKH KpailOpexHu Boxu. Llenta Ha HameTo uicienBaHe
Oewie Ja ce OLCHU CHCTOSHHUETO Ha MOIYNAMHUTE HA IIECT YY)KIH BUAa (UETHPH 300IIaHKTOHHH, €IMH
OeHTOCeH W eJuH BHJ puba) BbB BapHeHckus 3anms, mpe3 nepuona 2015-2016 r. JlBa uyxmu Buaa
KOIIETIOW UTPasAT 3HAUUTETIHA POJIsl B CTPYKTypaTa Ha ME30300IUIaHKTOHOTO ChOOIIECTBO, ¢ MAaKCUMAJIEH
s oT 62% ot obmoro obuimue mpe3 mpojerta u jsroro (Acartia tonsa) m mpes3 JISATHO-CCEHCHHUS
nepuon (Oithona davisae). T'onemu crpynBanus ot kreHodopaTa Mnemiopsis leidyi o6pasysar ,,ropemu
TOYKHK® TI0 KpalOpeKHUETO Npe3 NATOTO ¢ MakcumyM 516 mua. m? npes cenremppu 2015 ., mocneaBaHo
oT BHCOKO oOuimme Ha Beroe ovata (107 ex3. m?) npe3 okromspu 2015 r. CpeaHure CTOMHOCTH Ha
JTbDKMHATA Ha YepyrkaTa ¥ o0IIoTo Terjao Ha parmana (Rapana venosa) ca Omin Hail-HHCKH Ha TLTMTKO
ckanucTo abHO (5,89 cm wm 22,27 g, chOTBETHO) W Hali-BUCOKM Ha 21 m abiI0OYMHA BBPXY THHECTH
cemumentr (6,84 cm u 55,13 g, choTBeTHO). Buomacara Ha R. venosa Bapupa mexay 2,16 kg km™ u
19,28 kg km™, xaTo e Hali-BUCOKAa Ha MECHWINBM M Hal-HUCKA HA MACHYHO-HAHOCCHU MECTOOOMTAHMS,
KaTo po0oHAOUpPaHETOo U B ABaTa ciiy4das ¢ ¢ Aparu. KoHIuImoHHusAT Gaktop Ha @ynTeH Bapupa ot 2,33
10 9,20. Y10BbT Ha MHBa3MBHUS BUJI danekonstodeH kedan (Liza haematocheila) e Bapuenckust 3anus
B M3CIIeABaHMS Mepro ca cropaanynu. Criopen uHdopmMarus 3a yiosa 3a nepuoaa 2008-2016 r. u no
HaIlK HaOJIIOJEHUSI BUABT € PAOBK M0 OBIArapckoTo Kpaiidpexkue. JpacTuuHO HaMmassiBaHE Ha 3alacuTe
My ce HabIoaBa 0T MakcuMaieH yioB oT 1,923 1. mpe3 2009 r. no 0,075 1. mpe3 2016 .

I'.7.10. Dzhembekova, N., Urusizaki, S., Moncheva, S., lvanova, P., Nagai, S.2017. Applicability of
massively parallel sequencing on monitoring harmful algae at Varna Bay in the Black Sea. Harmful
Algae, 68, 40-51, DOI:10.1016/j.hal.2017.07.004.

In this study the plankton diversity in 13 environmental samples from Varna Bay (in the western
Black Sea) was analyzed using massively parallel sequencing (MPS). This preliminary study was
undertaken to assess the potential of this technology for future implementation in monitoring programs in
the Black Sea. Amplicon sequences of the 18S rRNA gene (V4-5 regions) were obtained using the
Illumina MiSeq 250PE platform. A total of 1137 operational taxonomic units (OTUs) were obtained
among which 242 OTUs with >0.990 BLAST top hit similarity (21.3% of all detected OTUs) closely
related to sequences belonging to - protists. A large portion (175 OTUs = 72.3%) was identified at the
species levels, including species typical for the Bulgarian Black Sea plankton community, as well as
many that haven’t been reported earlier in the Bulgarian Black Sea coast (124 OTUs = 51.2%).
Dinoflagellates were represented by the highest species number (77 OTUs comprising 31.8% of protist
species), with dominant genera Gyrodinium and Heterocapsa. The present survey revealed the presence of
12 species listed as harmful, some of which have been previously overlooked, such as Cochlodinium
polykrikoides, Karenia bicuneiformis, and Karlodinium veneficum. Species identification was possible
for 10.3-36.0% of the detected OTUs in the six major supergroups. The frequency in Rhizaria was
significantly lower than that in other major groups (p < 0.05-0.01), implying difficulties in the
classification from morphology-based observations. The metagenetic data had an insufficient resolution
of the 18S rRNA gene for species identification in many genera. These issues may hamper the
implementation of MPS-based surveys for plankton monitoring, especially for detecting harmful algal
blooms (HAB). The sequencing technology is steadily improving and it is expected that sequence length
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and quality issues will be resolved in the near future. The ongoing efforts to register taxonomic
information and quality controls in the international nucleotide sequence databases (INSDs) will be
essential for improving taxonomic identification power.

r.7.10. Ixxem6exoBa, H., ¥Ypycuszaku, C., MonueBa, C., UBanoma, II., Haraum, C. 2017.
TpuaoKUMOCT HA MACHBHOTO NMAPAJIEJHO CeKBEHHPaHe MPH MOHUTOPHHI HA ,,BPEAHU BOAOPACIIH
BbB Bapuenckusn 3aaus B Uepuno mope. Harmful Algae, 68, 40-51, DOI:10.1016/j.hal.2017.07.004.

B ToBa m3cienBaHe € aHATM3WPaHO Pa3HOOOpa3MeTo Ha IUTAHKTOHA B 13 mpobm oT BapHeHCKHS
3ajuB (B 3amajHaTa yacT Ha YepHO MOpe) ¢ mOMOIITa Ha MaCHBHO MapanenHo cekBenupane (MPS). Tosa
[IPEeJBApUTETIHO IpOy4BaHEe Oelle NMPOBEACHO, 3a a CE OLEHHW MOTEHIHMATbT Ha Ta3u TEXHOJIOTHUS 3a
OBJe1I0 BKIIOYBAHE B MPOrpaMH 32 MOHUTOPHUHT B UepHO Mope. AMIUIMKOHOBH MOCJIEIOBATEIHOCTH HA
18S rRNA rena (V4-5 obnactu) 0sixa monydeHu ¢ momoinTta Ha miatdpopmara Illumina MiSeq 250PE.
bsxa momyuenu o6mo 1137 omeparuBan Takconomuunu eawaunu (OTUs), cpen xomro 242 OTUs ¢
>0,990 BLAST top hit cxoactBo (21,3% or Bcuukm otkputa OTUs), TSICHO CBBp3aHU C
MOCJICIOBATEIHOCTH, NpHHAUIeKamKY Ha npoructd. [omsima wact (175 OTUs = 72.3%) ca
I/II[CHTI/I(bI/IHI/IpaHI/I Ha BHJOBO HHWBO, BKJIIOYHTCIIHO BHJOBC, THIIMYHH 3a 6’bﬂrapCKOT0 YCPHOMOPCKO
IJIAHKTOHHO ChOOINECTBO, KAKTO M MHOTI'O, KOMTO HE ca OWIM ChOOIIABaHU IO-PaHO 3a OBJITapCKOTO
yepHoMopcko Kpanopexue (124 OTUs = 51.2 %). dunodnarenature 0sxa NpeACTaBEHW OT HAW-TOJIAM
opoii Bunose (77 OTUs, BmouBamu 31, 8% oT Buaa NpoTHCTH), ¢ ToMUHHUpaiy pogoBe Gyrodinium u
Heterocapsa. HacTosmoTo npoyuBane pa3kpy HAIMYHETO HA 12 BUIA, IOCOYEHU KATO BPEAHU, HSKOU OT
kouto (Cochlodinium polykrikoides, Karenia bicuneiformis u Karlodinium veneficum) ne ca Ouim
ChOOIIaBaHU TIO-paHo 3a ObITapckara akBaropusi Ha UepHo Mope. UaeHTHQHIIMpaHETO HA BUIOBETE €
BB3MOkKHO 32 10,3-36,0% ot otkpurute OTU B mectre ocHOBHU cyneprpynu. Yectorara npu Rhizaria e
3HAYMUTENTHO MO-HUCKA OT Ta3u B Apyru rojemu rpymu (p <0.05-0.01), koeTo npearnonara TpyJHOCTH MIPH
kinacudukanusTa, OasupaHa Ha MOpPQOJIOTMYHHMTE HAOMIOJEHHS. MeTareHeTUYHUTE JaHHW HUMar
HeZ0CTaThyHa pas3jenuTenHa crocoOHocT mo otHomeHHe Ha 18S rRNA rena 3a mpentudunupane Ha
BHUJIOBE B MHOI'O pojioBe. Te3u mpoOsieMu MoraT Ja Bh3NPEISITCTBAT MpUilaraHeTo Ha Oasupanu Ha MPS
MPOYYBAaHUS 32 MOHUTOPHHI Ha IUIAHKTOHA, OCOOCHO 3a OTKpMBAHE Ha BPEAHU UB(PTEKH HA BOAOPACIH
(HAB). TexHnosorusita 3a CeKBEeHHpaHe MOCTOSIHHO Ce T0100psiBa M ce 0YaKBa MPOOIEMHUTE C IbJDKHHATA
W KauecTBOTO HA CEKBEHIMHUTE Aa Obaar paspemieHd B Onmsko Obxeme. IlpoabmkaBamure ycuaus 3a
perucTpupaHe Ha TAKCOHOMHYHA HH(pOpMaLus U KOHTPOJI Ha Ka4eCTBOTO B MEKAYHApOJHUTE 0a3u TaHHU
3a HyKJIeoTUIHHU TiocienoBarenHoctd (INSD) me 0bIaT OT ChIISCTBEHO 3HAUEHHUE 3a MOJ00psBaHe Ha
TaKCOHOMUYHATA WACHTH(PUKALHSL.

I'.7.11. Karachle, P. K., Corsini Foka, M., Crocetta, F., Dul¢ié, J., Dzhembekova, N., Galanidi, M.,
Ivanova, P., Shenkar, N., Skolka, M., Stefanova, E., Stefanova, K., Surugiu, V., Uysal, 1.,
Verlaque, M., Zenetos, A. 2017. Setting-up a billboard of marine invasive species in the ESENIAS
area: current situation and future expectancies. Acta Adriatica, 58(3): 429 — 458.

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
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European Seas, likely to be recorded in the ESENIAS countries. The majority of the species were of Red
Sea/Indo-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.

I'.7.11. Kapauae, I1. K., Kopcunu, ®@., M., Kpouera, @., lyauny, /[x., J:xxemdexoBa, H., 'ananugu,
M., UBanoga, I1., llenkap, H., Cxoaxa, M., Ctedanora, E., Crepanona, K., Cypyrmy, B., Viicax,
H., Bepaake, M., 3eneroc, A. 2017. IlocTtaBsine Ha ,,0WI0OPA“ 32 MOPCKM MHBA3UBHH BH/IOBE B
paiiona Ha ESENIAS: Tekyma cutyanus u 0baemu ouakpanus. Acta Adriatica, 58(3): 429 — 458.

B ToBa mpoyuBaHe HHE NpeACTaBIME CIUCHK Ha MHBA3MBHH/IIOTCHIIMATHO WHBA3UBHU YYXKIH
BHJIOBE B CTPAHUTE OT M3TOYHO- U FOKHOEBPOIIEHiCKaTa Mpeka 3a MHBa3uBHU 4yxau BunoBe (ESENIAS)
¢ MOpCKU TpaHuiy. BunoBere Osxa kiacuUIMpPaHy CIIOPE ChIECTBYBAIaTa TUTEPATypa U MpeleHKaTa
Ha €KCIIEPTUTE KaTO YCTAaHOBEHH, CIIy4YaliHW, NUHBA3MBHU M OuakBaHU. ChCcTaBEeHU 0sXxa MHPOPMAIIMOHHH
JIMCTOBE 3a JIECET BH/A C TOJISIMO 3HAYCHUE Bh3 OCHOBA HA TEXHMS pasIIupsBai ce / HHBa3UBEH XapakKTep.
Ot 160 Buma, cbcTaBisiBamM croucbka, 149 Beue mpucwhcTBaT B crpanute or ESENIAS, mokato
eMHAJIeCeT ca MHBA3UBHU BUIOBE, NPUCHCTBAIIM WM B Cpeau3eMHO MOpe, WIH B APYTH €BPOINEHCKU
MOpeTa, U BeposATHO 11e ObnaT peructpupanu B ctpanute or ESENIAS. Io-ronsimaTa yact oT BupoBere
ca ¢ npomsxoJi or YepseHo mope/Unaniickust u Tuxust oxean (97 Buga; 60,6%). Uramus, Typuus u
I'eprust ca cTpaHuTe ¢ HAW-TONSIMO TIPECTABUTEICTBO Ha BUaoBeTe (chorBeTHO 159, 152 m 139 BHma),
Mopajiy TSAXHATA pa3lIMpeHa Operosa JUHMS M Opos HAa YYCHUTE, pabOTEIIM BbPXY MOPCKH MHBAa3UBHU
BujoBe. Haif-MHOTO ycTaHOBeHHM BUIOBE ca peructpupanu B Typmus (116 Bunma), nokaro B Uramus u
I"'eprus Haii-MHOTO ca ,,ouakBaHWUTE BUAOBE (CHOTBETHO 85 1 48 Buma). CTpaHUTe OT M3TOYHATA YaCT Ha
Anpuarndecko Mope (Anbanusi, XbpBaTusa, UepHa ropa u CrnoBeHUs) Karo ISUI0 MMaT Mal’bk Opoi
BHJIOBE B TO3M CIHCHK, MHOTO OT KOWTO BCE€ OINE C€ ,,09aKBaT™ Jla HABIA3aT OT CHCETHUTE CTPaHH
I'eprust u Utanus. Hali-uecTusT noTeHManeH neT 3a Tpancdep e upe3 0ajacTHUTE BOJIU Ha KopaOuTe B
41 ciydas, oOpacTBaHe Ha KopIyca Ha Kopabute B 55, mociaenBaHo OT pa3npoCTpaHCHHE HA UMUTPAHTH
mpe3 Cyerckus kaHan (95 cmydas). To3u CIIMCHK € TMpenHa3Ha4YeH Ja CIYXKH KaTo CHCTeMa 3a paHHO
MpenynpexaeHne, KOATO Ype3 IMpoleca Ha CKaHWpaHe Ha XOpPH30HTa OM MOMOTHAaNa Ha CTPaHHUTE OT
ESENIAS na manmat mpropuTeT Ha MHBAa3HMBHUTE YYKIU BHJIOBE, TEXHUTE IBTUINA U OOJACTHTE C TO-
ToJIsIMa BEPOSITHOCT Ja CE TOSIBAT, 32 Jla IPEANpPHUEMaT MEPKH 3a TIXHOTO YIIpaBJICHHE.

I'.7.12. Dzhembekova, N., Moncheva, S., Ivanova, P., Slabakova, N., Nagai, S. 2018. Biodiversity of
phytoplankton cyst assemblages in surface sediments of the Black Sea based on metabarcoding..
Biotechnology & Biotechnological Equipment, 1507-1513.
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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.

I'.7.12. JI:xxem0exoBa, H., MonueBa, C., HBanoBa, II., Cnadooxoa, H., Haram, C. 2018.
Bnopasnooﬁpasne Ha (l)I/ITOHJIaHKTOHHI/I HUCTH B IIOBBPXHOCTHUTE CCAUMMECHTH Ha ‘-IepHO MOp€ Bb3
ocHOBa Ha MeTabapkoaupane. Biotechnology & Biotechnological Equipment, 1507-1513.

Etanmre Ha MOKOH ca XapaKTepHH 3a KU3HEHUTE IUKIM Ha HAKOU BUIOBE (PUTOILIAHKTOH, B TOBA
YHCII0 b(TEXKHU M MOTEHIMATHO TOKCHUYHU. ,,.baHkaTa 3a cemeHa®, HaTpymaHa B CEIMMEHTA, MOXE Ja
3armovHe b(PTEK BHB BOJHUS CTHIO U MOXe J1a ObJie paHeH MpeXyNpeAnTesIeH CUTHAT 3a BPeIeH b TEK
Ha Bomopaciu (HABs). 3a nma ce waeHTUHUIMpAT rpynuTe (UTOILIAHKTOHHU IIMCTH, Ca ChOpaHH
TPHHAAECET MPOOU OT MOBHLPXHOCTEH CEJMMEHT OT pasnuuHu Mecta B UepHo Mope. PazHooOpasuero Ha
MOKOSIIIIMTE CTaJuK Oelie OIEHEHO ¢ momoira Ha Mertabapkoaupane (V7-9 xumeprnpoMeHInBa 001acT
Hal8S p/IHK), ype3 mpunaraHe Ha ceKkBeHHUpaHE OT HOBO IMokojeHHMe. CTO W oceMieceT BHAA
MHKpPOBOJIOpPACIN 0sfXa WASHTU(PHIUPAHH C BHCOKO HHBO Ha CXOJCTBO KBM pe(epeHTHUTE
nocnenoBarenHocTy. JAuHoduarenatute ca romunupanu ot Biecheleria, Gymnodinium u Karlodinium. B
pamkute Ha auaromente Skeletonema, Chaetoceros u Thalassiosira ca Haii-pa3npoCTpaHEHH POJIOBE.
llectHaneceT oT ycraHOBeHHTE onepaTUBHU TakcoHomMuuHH eanHuiy (OTU) npuHaiexar Ha BpeIHH
MukpoBojiopaciu (12 Buma guHodnarenaru, 1 nuatomen, 1 xantodpur m 2 padunodura). He e
YCTQaHOBEHA 3aBHCHUMOCT Ha paslpelielieHne Ha CEKBEHUUHTE Ha MHUKPOBOJOPACIUTE B JIBIOOYMHA.
Pesynrature mokasBaT ToBa, ye MerabapkoaupaHero Ha JIHK mma romsm moTeHIman 3a oueHKa Ha
pa3Ho00pa3neTo Ha (GPUTOIIAHKTOHA B CEIUMEHTH.

I'.7.13. Turan, C., lvanova, P.P., Raykov, V.S., Gurlek, M., Erguden, D., Yaglioglu, D., Karan, S.,
Dogdu, S.A., Uyan, A., Ozturk, B., Nikolov, V., 2019. Genetics structure analysis of turbot
(Scophthalmus maximus, Linnaeus, 1758) in the Black and Mediterranean Seas for application of
innovative management strategies. Frontiers in Marine Science, 6, 740.

The turbot, Scophthalmu maximus, is a commercially important flatfish and has remarkable
attention with respect to fisheries and aquaculture (lyengar et al., 1999) from Northeast Atlantic to the
Arctic Circle and commonly found in the Baltic and some part of north Mediterranean including the
Marmara and the Black Sea, but the Aegean Sea (Turan et al., 2007). S. maximus has restricted spatial
migrations and live at depth of 20 up to 100m, predate on the small fish, crustaceans and other benthic
marine animals (Karapetkova, 1980; Ivanov and Beverton, 1985). The turbot is considered as vulnerable
(VU) under the current IUCN Red List criteria (IUCN, 2019). The natural populations of turbot are
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subject to strong anthropogenic pressure. The species in the Black Sea is under catch quota following the
multiannual management plan for turbot fisheries in the Black Sea. A total allowable catch (TAC) is set at
644 tons for 2018-2019, and each authorized vessel shall not exceed a maximum number of 180 fishing
days per year. In addition, the status of the turbot stock must be regularly assessed and the level of current
fishing mortality established. Hence, the implementation of a TAC, assuming a 100% curb of IUU
fishing, would allow the stock to quickly recover to large biomass values with a relatively low probability
of SSB falling below BLIM (11.6% in 2030). These results provide grounds for the continuation of
fishing activities at levels that are acceptable for both the population and the fishery, provided the
adequate management measures are adopted (FAO, 2018). The total turbot catches in the Black Sea
accounted for 661, 1,444 tons IUU included (GFCM, 2018), the prevailing landings belong to Russia and
Turkey for 2016. Despite its economic importance and wide range of distribution, limited literature is
available on the population structure of S. maximus using molecular markers (Atanassov et al., 2011;
Nikolov et al., 2015). Over-exploitation of this resource is a factor for the complete disappearance of local
fish populations worldwide (Dulvy et al., 2003). Therefore, globally increased level of exploitation of
fisheries resources requires urgent measures to establish the impact on the genetic diversity and
population genetic structure of commercial populations in order to improve the strategy for long-term
management, which would ensure the conservation of fisheries resources (Karahana et al., 2014). The
genetic tools deliver significant advances for fisheries management in the short term that the
determination of fishery stock structure is important for defining stock boundaries to underpin sustainable
fishery management that is one of the priority areas relevant for fisheries management under the E.U.
Common Fisheries (Ovenden et al., 2015). The suggestions mentioned above are based on the immediate
needs emerging from the CFP regulation (EC, 2013) and genetic approaches that appear to be feasible,
practicable and costefficient (Casey et al., 2016). Microsatellitemarkers have been determined in a large
variety of fish species and are commonly used in population genetic studies (lyengar et al., 2000).
Recently, microsatellite markers have progressively been used to get knowledge on population structure
and interaction between populations of a given species (Chen et al., 2017). Due to its maternal inheritance
mode and relative lack of recombination, mitochondrial DNA symbolizes a useful marker system for use
in population genetic studies (Hurst et al., 1999). Numerous studies of the genetic structure of turbot have
been conducted on North-eastern Atlantic and western Mediterranean countries (Pardo et al., 2005),
however, there has been limited study conducted on genetic structure of that species in the Black Sea.
Therefore, there is a need for elucidation of the population genetic structure of turbot to find appropriate
management strategies for Black Sea countries. Therefore, the aim of this study is to elucidate population
genetic structure of turbot (S. maximus) from the Black and Marmara Seas and to implement it into
management strategies as a key element for rational exploitation and conservation of fish populations.

I.7.13. Typan, Ax., Uranoma, ILI1., Paiikos, B.Ct., I'ypnek, M., Epryaen, A.., fArauoray, /.,
Kapan, C., Jorny, C.A., ¥Yaun, A., O3typk, b., Hukonos, B., 2019. Anaau3 Ha reHeTH4HaTa
CTPYKTypa Ha kaakana (Scophthalmus maximus, Linnaeus, 1758) B Uepno n Cpeauzemno mopera
3a MpUJiaraHe Ha HHOBATHBHU CTpaTeruu 3a ynpasJjenue. Frontiers in Marine Science, 6, 740.

Kankanbst, Scophthalmu maximus, e BaxkeH ThproBcku BUI JbHHA pUOa C roJIIMO 3HAUCHHE 32
pubosnoBa u akBakyarypute (Iyengar et al., 1999) or CeBeponsTounuss ATIaHTHK A0 APKTHYECKUS KPBT
u 4decto ce cpema B banruiicko mope u uact or CeBepHoro Cpeau3eMHOMOpHE, BKIHOYUTEIIHO
MpamopHo, YepHo u Ereiicko mopera (Turan et al., 2007). S. maximus uma orpaHuueHN POCTPAHCTBEHH
MUTpaluy U xuBee Ha AbnOounHa oT 20 mo 100 m, xpaHu ce ¢ ApeOHU puOH, paKooOpasHU U IPYTH
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oenrocan mopcku xuBoTHH (Karapetkova, 1980; Ivanov and Beverton, 1985). Kankanbst ce cumra 3a
ys3euM (VU) cniopen IUCN kputepunte Ha UepBenust ciimcbk (IUCN, 2019). EcrecTBeHuTE Momynanuu
Ha KaJlKaHa ca MOAJ0KEeH! Ha CUJICH aHTPOIIOreHeH HaTUCK. Bunbt B UepHO MOpe € KBOTHpaH, ChIIacHO
MHOTOTO/IMIIHUS TIJIaH 3a YNpaBleHWE Ha yloBa Ha KajkaH B UepHo mope. OOUIMAT AOMYCTHM YJIOB
(O1Y) e ompenenen Ha 644 ToHa 3a 2018-2019 r. m Bcekm Kopabd ¢ pa3peUIUTEITHO HE HaJBHUIIABA
MakcuManHus Opoit ot 180 pubosoBHuM aHM rommmiHO. Hapen ¢ ToBa TpsiOBa pelOBHO Ja CE OIICHSBA
CHCTOSTHHETO Ha 3amaca OT KajJKaH M Jia C€ yCTaHOBSBAa HMBOTO HA TEKYyIIaTa CMBPTHOCT OT PHOOIIOBA.
CrnenoBatenHo, mpmiaraneto Ha oOmy momyctuMm ynoB (OHY), mpuemaiiku 100% orpanmdaBane Ha
He3aKOHHUS, HeAeknapupaH u Heperyiupan (HHH) pubGonos, 6u mosBonmwio 3amachkT OBp30 Aa ce
BB3CTAHOBH JI0 CTOMHOCTH Ha OnWoMacata € OTHOCHUTEIHO HHCKa BEPOSTHOCT PENpOIyKTHBHATA
ouomacata (SSB) na mamgne mox rpanuuHaTa pedepentha touka (BLIM) (11,6% mpe3 2030 r.). Tesu
pe3yNTaTH 1aBaT OCHOBAaHHE 3a MPOABIKaBaHE Ha pUOOIIOBHUTE IEHHOCTH Ha HUBA, KOUTO Ca IPUEMIIHBH
KaKTO 3a IOMyJalHATa, Taka W 3a pPUOOIOBA, NMPH YCIOBHE Y€ CE€ TpHUeMaT afeKBaTHH MEPKHU 3a
ynpasnenue (FAO, 2018). O6musT ynoB Ha kajkad B YepHo Mope Bb3nu3a Ha 661T1. u 1444 tona (HHH)
(GFCM, 2018 r.), xaro mpeobmagaBamuTe pazroBapBanus 3a 2016 r. ca Ha Pycus u Typuus. Benpekn
WKOHOMHYECKOTO MYy 3Ha4Y€HHE M IIUPOKUS 00XBAaT HA pa3lpocTpaHEHHE, HAMYHATa JUTeparypa 3a
MOMyJTal[MOHHATa CTPYKTypa Ha S. maximus, Ga3upaHa Ha MOJICKYJSIDHHM MapKepd € OrpaHu4eHa
(Atanassov et al., 2011, Nikolov et al., 2015). CBpbxekcmuioaranusra Ha TO3H pecypc € (akTtop 3a
ITBJIHOTO M34€3BaHE HA MECTHUTe pPHOHM Tomyjanuu B cBeTtoBeH Mamad (Dulvy et al., 2003).
CrnemoBaTennHO TII00aTHOTO MOBHINEHO HUBO HAa EKCIUIOATAlMs Ha PUOHUTE PECYPCH M3HUCKBA CIIEIIHU
MEpKH 3a YCTaHOBSBaHE Ha BB3ACHCTBHETO BBPXY TEHETHYHOTO pPa3HOOOpasne W MOMyJaluOHHO-
TeHEeTHYHATa CTPYKTYpa Ha CTONMAHCKU IIEHHUTE BUIOBE, 32 Ja c€ MOJ00pH CTpaTeTHsTa 3a IBITOCPOYHO
ympaBjeHHe, KOoeTo O rapaHTHpaio ora3BaHeTo Ha pubOuure pecypcu (Karahana et al., 2014).
l'eHeTHyHHTE MOIXOAW OCHTYPSIBAT 3HAYMTEICH HANpEeAbK B YIpaBIEHHETO HAa pUOAPCTBOTO B
KpaTKOCpOUYEH IUIaH, ThH KaTO ONpEAENTHETO Ha CTPYKTypara Ha pPHOHHTE 3alacu € BaXKHO 3a
OTIpeJielisTHe Ha TPaHMIIMTE Ha 3aIlacuTe, 3a Jia ce MOJKPENd YCTOMYMBOTO YIpaBlIeHHEe Ha pUOAapCTBOTO,
KOETO € ejiHa OT mproputeTHuTe obnactu B pamkute Ha EC (Ovenden et al., 2015). IIpeanoxenusra,
CIIOMEHATH TI0-TOPE, C& OCHOBABAT Ha HETIOCPEICTBEHUTE HY KM, TPOU3TUYAIIM OT perinamenTa 3a OIIOP
(EK, 2013 r.) ¥ TeHETHYHU MOIXOIU, KOUTO H3TIEKAAT OCHIIECTBUMHU, TIPUIOKUMHA U UKOHOMHUYECKH
edexrunu (Casey et al., 2016 r.). MuKpocaTeTUTHIUTE MapKepH ca OIPEICIICHN IIPH MHOTO OT BHIOBETE
pubn ¥ OOMKHOBEHO C€ M3IOJ3BAT B IMOMyJalMOHHO-TeHeTndHH nicneaBanus (lyengar et al., 2000).
Hanocneapk MHUKpOCaTENUTHUTE MapKepH 3allouyBaT Ja C€ M3IMOJI3BAT 3a IMOJydaBaHE Ha 3HAHHS 32
CTpYKTypaTa Ha TIOMyJaIusITa U B3aUMOJEHCTBHETO MEXAy momynanuure Ha naaeH Bup (Chen et al.,
2017). Tlopagum cBOsT HauMH Ha YyHAcleAsBaHE IO MaiuWHa JMHUS W OTHOCHTENHATa JHIca Ha
pexombuHarus, mutoxoHapuanHara JIHK ce wm3momsBa karo edexkTwBeH Mapkep B TOITYJIAIMOHHO
renernunure udcneasanus (Hurst et al., 1999). MHoroOpoiiHu U3cieIBaHNs Ha T€HETHYHATA CTPYKTYpa
Ha KaJIKaHa ca TpoBeqeH! B cTpaHuTe oT CeBepon3TouHuS ATIaHTHK W 3anmagHoto Cpeam3eMHOMOpHE
(Pardo et al., 2005), HO uMa orpaHMYeHO NPOYUBaHE, MPOBEACHO BbPXY I'€HETUYHATA CTPYKTypa Ha TO3U
Buj B UepHo mope. CrieioBaTeIHO UMa HYKJa OT W3SICHSBAHE Ha IOIMYJIAIIMOHHO-TEHETHYHA CTPYKTYpa
Ha KaJlkaHa, 32 Jla ce HaMmepsT MOAXOJSIIN CTPAaTeTHH 32 YIpaBiIeHUE B YEPHOMOPCKUTE cTpaHd. ETo
3al10 [eNTa Ha TOBa M3CIEABAHE € Ja Ce U3SCHM IOIMyJAlMOHHO-TEHETHYHA CTPYKTypa Ha KajkaHa (S.
maximus) ot YepHo u MpaMOpHO MOpe ¥ Jia Ce MPUIOKH B CTPATETHHUTE 3a YIPABICHUE KAaTO KIIFOYOB
€JIEMEHT 32 pallMOHaJIHA eKCII0aTalMs U OTla3BaHe Ha pUOHUTE MOy JIALHH.
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I'.7.14. Dzhembekova, N., Rubino, F., Belmonte, M., Zlateva, I., Nataliya Slabakova, N. lvanova,
P., Slabakova, V., Moncheva, S. 2020. Comparative analysis of the adopted 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, 8.

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 VV7-VV9 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.

I'.7.14. Qxxemb6exona, H., Pyouno, ®., beamonrte, M. , 3inarteBa, U., Caadokosa, N., UBanoBa, II.,
CaaboxkoBa, B., MonueBa, C. 2020. CpaBHurte/jeH aHaau3 HA MOPGOJOrHYHU U MOJIEKYJISIPHH
MOJIX0/1H, MHTETPUPAHU B M3CJ€IBAHETO HA OMOPa3HOO0pPa3NeTO HA AWHO(IATEJATHTE B HACKOPO
OTJIOJKEHHTE YePHOMOPCKH CeTMMEHTH — NMpeIuMCTBA U HepocTaThiu. Biodiversity Data Journal, 8.

EnHo or nmpeanMmcTBaTa Ha MOKOSIUTE CTaAUM Ha (UTOILIAHKTOHA, € J1a CIyXaT KaTo ,,laMeT
Ha BOJIHUTE €KOCHCTEMH U 3ama3BaHe Ha Onopa3zHooOpasue BbB BpeMeTo. TOUYHOTO HIAeHTH(UIMPaHE Ha
nucT obade ce oka3Ba MO-TPYACH W U3KIIOUUTENHO MpEeAn3BUKATENIeH Mpoliec, A0pU U JHec. 3a Ja ce
MOJYyYH MO-Z0OPO TAKCOHOMHMYHO IOKPUTHME Ha rpynure muctd B YepHOo Mope, Oemie NpHIIOKEH
WHTETpUpaH MOJXO0J Ha KiIacuueckara MOp(OJOTHYHA HICHTU(HUKAINS C METOAH 3a MeTabapKoaupaHe
(MySeq cexBenupane Ha V7-V9 pernonn Ha 18S rDNA) BbpXy TpuHazeceT mpodHu OT HOBBPXHOCTEH
CeIMMEHT, ChOpaHu OT pa3inyHu caiiroBe. O0mo 112 takcona auHodarenaT 0s1Xxa OTKPUTH Ha BHIIOBO
HUBO, TIpHHAAIEKAmK KbM 51 poxa. KaTo msmo, MOJIEKYISIpHUAT aHATU3 € TO3W, KOMTO JlaBa MO-TOJISIM
Opolf TaKCOHM B CpaBHEHHE C TE3U, MOJY4YEeHH 4pe3 MopdoiornyHata TakcOHOMHs (66 TakcoHa Bb3
ocHoBa Ha JIHK mocnemoBarenHoctuTe cpemty 56 MophoIornyHo HaeHTHU(HUIMpaHu TakcoHa). Hapen ¢
TOBa TPsAOBa Aa ce OTOENEKH, Ye MHTEIPUPAHUIT HAOOp OT AaHHH BKIOYBA 14 MOTEHIMATHO TOKCUYHU
BuAa quHOoduarenatu. BrocnencTsue Oemie yCTaHOBEHO CHOTBETCTBUE B IAHHHTE 3a JI€CET BUAA, KAKTO U
HSKOW HECHOTBETCTBHSA 10 OTHOIICHHE HA TAKCOHHU, HACHTU(HUIPAHU CAMO C €IMH OT METOJUTE, MOPaaH
cneun(pUIHN METOJOJOTMYHM OrpaHmueHus. Karo usiao mMoxe na ce 3aKkioyd, 4e KOMOMHAIMATa OT
MOp(}ONTOTHYHN ¥ MOJIEKYJISIPHH METOAM BEPOATHO 1€ YBEIMYM TNOTEHIMaja 3a MO-HaAeKIHA
TaKCOHOMHYHA OIIEHKa Ha Pa3sHOOOpa3neTo Ha (PUTOINTAHKTOHA B MOPCKHUTE CETMMEHTH, KOETO OT CBOS
CTpaHa J0Ka3Ba YOSIUTEIHO U3KIIOYUTEIHOTO 3HAUEHHE HAa HHTETPUPAHUS MTOIXOI.
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I'.7.15. Ivanova, P., Dzhembekova, N., Atanassov, 1., Rusanov, K., Raykov, V., Zlateva, 1., Yankova,
M., Raev, Y., Nikolov. G. 2021. Genetic diversity and morphological characterisation of three
turbot (Scophthalmus maximus L., 1758) populations along the Bulgarian Black Sea coast. Nature
Conservation, 43, 123-146.

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 (COIIl 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.

I'.7.15. UBanoBa, II., /IxemdexoBa, H., Atanacos, U., PycanoB, K., Paiikos, B., 3mareBa, U.,
SIakoBa, M., Paes, M., Huxoaos. I'. 2021. I'emernuno pasHooGpasme M MopdoJOrHYHA
XapaKTepUCTHKA HA TPH momyJamun Ha kajakal (Scophthalmus maximus L., 1758) no obarapckoTo
JyepHOMOPCKO Kpaiiope:xue. Nature Conservation, 43, 123-146.

Kankaust (Scophthalmus maximus L., 1758) e cromancku nieHeH Bu puda, Kiacu(uImpaH Kato
3actpamieH. Oma3BaHeTO M YCTOHYMBOCTTa Ha MONMYyJIAMMTE HA KaJKaHa M3MCKBa II03HABaHE Ha
TeHEeTHUYHATa CTPYKTypa Ha MOIMyJalHiTa W TOCTOSHEH MOHHTOPHHT Ha HEWHOTO OuopazHooOpaswme.
Hacrosimoro u3cnenBaHe € NpOBEOSHO 3a OLCHKAa Ha IMOIyJallMOHHAaTa CTPYKTypa Ha KaJlkaHa IO
OBIrapcKOTO YEPHOMOPCKO KpailOpekue ¢ TMOMOoINTa Ha CeOeM JABOMKHM MHKpPOCATENUTH, [BE
mutoxouapuanau JJHK (COIII u CR) u 23 mopdornormunu (15 mopdhomerpudnn u 8 MEpUCTHIHH)
Mapkepa. O0mo 72 ek3eMIursipa OT TpW paiioHa Osixa TEHOTUIMPAaHU W ca uaeHTuduuupanu 59 anena.
HabnronaBanusr Opoil anenn Ha MHKPOCATEIUTHTE € TMOBeue OT eeKTHBHUS Opoii amenu. OOmure
CpeaHH CTOMHOCTH Ha HaOmonaBaHaTa (Ho) u odakBanara xereporennoct (He) Osxa 0,638 u 0,685.
HabnronaBa ce BUCOKa CKOPOCT Ha MHUTpalds MEXKAy NOIMyJalMyuTe Ha KankaHa (o0Ia cpeHa CTOHHOCT
or Nm = 17,484), ¢ makcumanna croiiHocT (19,498) mexnmy Illabma u HeceOwbp. To3u pesynrar
CHOTBETCTBA HAa HHCKOTO HMBO Ha T€HETHYHA IU(epeHuuanus cpel Te3u nomyjiauuu (oOma cpeaHa
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croriHocT Fst = 0,014), HO HAMa KOpemnaIys MeX Iy TeHETHYHOTO U reorpadcko pascrosaune. Habmomasa
Ce€ ¥ BHCOKO HWBO Ha T€HETUYHO pa3HooOpasue B momynamunre. CpenHara cTOHHOCT Ha nHAekca Garza-
Williamson M 3a Bcuuku nomynanuu ¢ Hucka (0,359), koeto npeznonara HamaasBaHe Ha TCHETUYHATA
Bapuanus Topaau edekra Ha OCHOBaTeNs WiM TeHeTuueH OorbiHek. I[llo ce orHacs 1o
mutoxoHapuamnata JIHK, 6sxa nnentudurnmpanu ooy 6poit ot 17 xamroruna 3a COIIl n 41 xarmmorumna
3a CR. KonTpomHusT perruon Ha mutoxonapuanHata JJHK mokasBa BUCOKO XamioOTUITHO pa3HOOOpasue u
MHOTO HHCKO HYKJICOTHIHO pa3HOOOpa3We ChC 3HAYUTEIICH OpO TSACHO CBBP3aHU XAIUIOTHIIOBE W
MIpearonara, 4e Ta3u MomyJIanus MOXKe J1a € TIPEThPIIsiiia CKOPOITHO pasmupsiBane. D tectsT Ha Tajima u
FS tectbt Ha Fu npeanonarar ckopolieH pbeT Ha nomyianusara. CroitHocTuTe Ha Fst 0sxa MHOTO HHCKWU.
YCTaHOBEHOTO CMECBaHE W JIMIICA HAa TEHETHYHO CTPYKTypUpaHe TIOKa3Ba, Y€ aHATM3UPAHUTE TTOMYIIaIiH
BEPOSTHO MPUHAJICKAT KbM €/IHA U ChIlla FTeHeTHYHA equHuIa. ClaeIoBaTelIHO, NPaBUIHOTO pa3oupaHe u
3aIBJIO0YEHO MTO3HABaHE Ha HUBOTO M Pa3NPOCTPAHEHUETO HA TEHETHYHOTO Pa3HOOOpa3me MpH KalKaHa e
Ba)KHA TPENIOCTAaBKa 3a YCIENTHOTO yYCTOMYMBO pa3BUTHE W CTPATETHWH 3a OMa3BaHe, 3a Ja ce 3amasu
TEXHUSIT EBOJIIOIIMOHCH MOTCHITUAIL.

I'. 7.16. Dashinov, D., Czerniejewski, P., Balshine, S., Synyshyn, C., Tasheva-Terzieva, E., Stefanov,
T., lvanova, P., Mandrak, N., Uzunova, E. 2020. Variation in external morphology between the
native and invasive populations of the round goby, Neogobius melanostomus (Actinopterygii:
Gobiidae). Zoomorphology, vol. 139(3) 361-371.

Fish established outside their native range often express various changes in external morphology,
which may result in significant variation between individuals inhabiting different regions. In the current
study we aim to explore differences in morphology among several populations of the round goby
(Neogobius melanostomus), an invasive fish in Europe and North America. A total of 753 round gobies
were collected from several invasive and native populations, including marine, brackish, freshwater, lake
and river ecosystems belonging to the Black Sea, Baltic Sea and Great Lakes watersheds. We analysed 35
metric and meristic characters using ANOVA, discriminant analysis and allometric coefficients. Our
results indicate significant differences between most of the populations in characters such as inter orbital
distance, eye diameter, head width, second dorsal fin length and depth. River dwelling round gobies had
elongated ventral fins compared to those from standing water bodies—a possible adaptation for upstream
dispersal in flowing habitats. Most of the morphologic characters expressed positive allometry with
significant differences in allometric coefficients between populations. Probably due to their recent
invasive history, some of the head characters and allometric models grouped together round gobies from
the Great Lakes watershed with those from a newly established population in the Danube tributaries.
Similarities between geographically distant round goby populations might reflect common adaptations in
external morphology during the course of invasion.

. 7.16. Jammuuos, /., YepHueeBcku, Il., bammune, C., Cunnmun, Y., Tamesa-Tep3uesa, E.,
Credanon, T., UBanosa, Il., Mauapak, H., ¥Y3ynoa, E. 2020. Bapuanuum BBLB BBHIIHATA
Mopdoorust Me;KIy MeCTHUTE U HMHBA3UBHHUTE MOMYJIalMU Ha cTpoHrmia, Neogobius melanostomus
(Actinopterygii: Gobiidae). Zoomorphology, vol. 139(3) 361-371.

Pubure ycraHOBeHM M3BBH TEXHUS HATUBEH apea, YecTO MPOSBIBAT Pa3JIMYHU NMPOMEHHU BHB
BBHINHATA CH MOP(]OJIOTHS, KOETO MOXE Ja JOBEJIe JIO 3HAYMTEIHH Pa3IUuUsl MEXIy WHIUBUIUTE,
oOWTaBallM pPa3IMYHU PErHOHH. B HACTOAIOTO M3CielBaHE HUE CE€ HACOYMXME KbM IMPOYYBaHE Ha
BB3MOXKHUTE pa3iudus B MOPQOIOTHsITa MEXKAy HIKOJIKO momynanud Ha crponrmwia (Neogobius
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melanostomus), naBasuBHa puba kakto B EBporma, Taka u CeBepHa Amepuka. bsixa cpOpanu obmo 753
CTPOHTMJIA OT HSKOJKO WHBA3MBHM M MECTHH IIONyJAIMM, BKIIOYUTEIHO MOpPCKH, OpakudHH,
CIIaZIKOBOJIHH, €3€PHU M PEYHU €KOCHUCTEMH, MPUHAIekKAIU KbM BojocOopute Ha YepHo u banrtuiicko
Mopera u ['onemure esepa. AHammsupaxme 35 METPUYHM M MEPUCTUYHHU TPH3HAKA, H3IOI3BAUKU
ANOVA, nucKkpuMUHAHTEH aHalW3 W aJOMeTpUYHH KoepuimeHTd. Hammre pesynraTé moka3Batr
3HAUUTENIHU Pa3IMKd MEXAY MOBEUYETO MOMYJAlUK M0 MPU3HAIM KaTo MEXKIYOpOUTAIHO Pa3CTOSHUE,
IMaMeThp Ha OKOTO, INMPMHA Ha TIJlaBaTa, ABDKMHA W JBIOOYMHA HAa BTOpaTa TpbhOHA IepKa.
OOwuTaBamyrTe pekr CTPOHTWIN UMAT YABIDKEHH KOPEMHH TEPKH B CPAaBHEHHE C T€3W OT CTOSIIH BOIHHU
OaceliHM - BB3MOXKHA aJIalTallysl 3a pa3cesiBaHe HArope Mo TEYEHUETO B TEYALIUTE BOJHH €KOCHCTEMH.
[ToBeueTo 0T MOPGOIOTHUHNTE TMPU3HAIM TTOKA3BAT IOJOKHUTEIHA aJIOMETPUS ChC 3HAYNTETHU PA3IHKH
B QJIOMETPUYHUTE KOCHUIMEHTH MEXIY MOMylauuuTe. BeposTHO mopaau CKOpOIIHATa MM MHBa3HBHA
UCTOpHS, HAKOW OT OeNe3uTe IO IjlaBaTa M aJOMETPUYHUTE MOJENH TPyNHpaxa 3aeJHO CTPOHTHWIH OT
BojocOopa Ha ['omemure e3epa ¢ Te3W OT HOBOCH3Ja[CHATA IIOIyJalus B MPUTOIMTE HA peka JlyHas.
CxoacrBaTa Mexay reorpadckd OTAAJCUCHHM TMOIMyJAaldyd Ha CTPOHTHIM MOTaT Jla OTpa3sBaT OOIIU
aJlanTalyy BbB BHHITHATa MOP(OJIOTHS 10 BpeMe Ha Ipolieca Ha MHBA3MUs Ha BU/IA B PA3JIMYHN XaOUTaTH.

I'. 7.17. Raykov, V., St., Hubenova, T., Ivanova, P., Kotsev, |., Zaykov, A., A. lvanova. A. 2020.
Allocated Zones for Sturgeon Mariculture in Bulgarian Black Sea Waters. Journal of
Environmental Protection and Ecology, 21, 6, 2110-2120.

In recent years, the role of cultivation of various aquatic organisms, in mariculture to reduce the
anthropogenic pressure on natural fish populations is extremely important, especially for species with
reduced abundance, including sturgeons — family Acipenseridae. Technologies for growing different fish
species in fresh and saltwater are constantly improving and the yields are increasing. In Bulgaria,
sturgeon farming is very well developed, but exclusively in freshwater. The Black Sea is not used in this
direction, despite the potential it has as a water basin. Allocated Zones for Aquaculture (AZA) are
essential for the rational utilisation of the sea coast and the maritime space. The overall assessment is that
AZA is a key tool for the development of aquaculture activities in the Black Sea countries. Some obvious
differences can be observed between the countries in terms of environmental conditions, management,
technical capacity, aquaculture development, and knowledge. These differences are also reflected in the
development, implementation, and management of AZA. Besides, AZA provides added value, guarantees
for the future, legal stability for aquaculture. Cage fish farms in Bulgarian marine area, which in general
can be located near the shore — ‘inshore’, ‘coastal’ or at a greater distance from it — ‘offshore’. The
number of environmental factors, antropogenic impacts, bottom relief and possible spatial and temporal
conflicts of different activities should be taken into account in AZA application in Bulgarian marine area.

I'. 7.17. Paiikos, B., Ct., Xy0enoBa, T., UBanoBa, Il1., Koues, U., 3aiikor, A., UBanosa. A. 2020.
OnpesejieH 30HU 32 MAPUKYJITYpa Ha eCeTPOBH PHOU B ObJIrapcKuTe YepHOMOpPCKHU Boau. Journal
of Environmental Protection and Ecology, 21, 6, B.EN.A, ISSN: ISSN 1311-5065, 2110-2120.

[Ipe3s mocnegHuTe TOMMHHM pPOJSATa HAa KYJTUBUPAHETO HAa PA3IMYHM BOJHH OpPraHU3MHU B
MAapukKyJiTypaTra 3a HaMaJldBaHC Ha aHTPOIIOIrCHHHA HATHCK BBPXY C€CTCCTBCHUTC pI/I6HI/I nomyjaanouu €
W3KITIOYNUTENIHO Ba)KHA, OCOOCHO 3a BHUJIOBETE C HAaMaJCHO OOMIME, BKIIOYUTENIHO ECETPOBUTE —
cemelicTBo Acipenseridae. TexHoIOrUHUTE 3a OTIIICKIAHE HA PA3IMYHU BUJIOBE PUOH B CIIQJKH H MOPCKU
BOJM HEMPEKbCHATO C€ YCHhBBPILEHCTBAT, a 10OMBUTE ce yBenuuaBaT. B Bbwiarapus orrnexnanero Ha
€CEeTpOBU pUOM € MHOTO J100pe Pa3BUTO, HO Hail-Beue B CIaJKH BOAU. YepHO MOpe HE ce M3II0JI3Ba B Ta3U
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MMOCOKA, BBIIPEKU MOTEHIIMANa, KOWTO UMa KaTo BoJieH OaceitH. OnpeeNssHeTO Ha 30HH 3a aKBaKyJITypH
(AZA) e OT CBIIECTBEHO 3HAYEHHE 3a PAIMOHAIHOTO H3IIOI3BaHE HAa MOPCKHSA OpAr W MOPCKOTO
npoctpancTBo. OOIiara omneHka e, ye AZA € KJIIOYOB MHCTPYMEHT 33 Pa3BUTHETO HA aKBaKYJITYPHHU
JCHHOCTH B YePHOMOPCKHUTE cTpaHu. HaOmonaBaT ce HIKOU Pa3jiMKH MEXIy CTPAHUTE 110 OTHOIICHHUE Ha
YCIIOBHATA Ha OKOJTHATA Cpelia, YIPAaBICHUETO, TEXHUICCKHUS KalaluTeT, Pa3BUTHETO HA aKBAKYJITYpUTE
Y 3HaHMATA. Te3n pa3nuuus ce 0Tpa3sBar M B pa3padOTBaHETO, BHEIPSIBAHETO U yrpaBicHUeTo Ha AZA.
OcBen TOoBa AZA ocurypsiBa gobaBeHa CTOWHOCT, rapaHIyy 3a OBJAEHIETO, MpaBHA CTAOWITHOCT 3a
akBakyiTypara. CankoBn pHOOBBIHM CTOMAHCTBA B OBJIrapckaTa MOpCKa 30HA, Morar na Objaar
pasmoioxkenu 01130 10 Opera — ,,inshore, ,,coastal* uau Ha Mo-TOIAMO pa3cTosHUE OT Hero — ,,0ffshore*.
Peaunia exomornvyHu (akTOpW, AHTPOIIOTCHHW BB3IEHCTBUSA, pelied) Ha JTHHOTO H BH3MOXKHU
MMPOCTPAHCTBEHU U BPEMEBH KOH(JIMKTUA HA Pa3jvYHU JACHHOCTH TPsAOBa Ja OBAAT B3ETH NPEIABUA NpPU
MpuiTaraneTo Ha AZA B ObJIrapckaTa MOpPCKa 30Ha.

I'.7.18. Raykov, V., Zlateva, 1., Ivanova, P., Dimitrov, D., Golumbeanu, M. 2020. Stratified seafloor
marine litter assessment. Bulgarian Black Sea waters case. Journal of Environmental Protection and
Ecology, 2, 21, 463-470.

Marine litter was acknowledged as one of the most serious threats to marine ecosystems,
including living marine organisms and their habitats. Numerous studies are investigating the overall
impact of marine litter to sea life and indirect to humans and the outcome shows that the problem is very
complex. It has short term and long term negative effects, some of them are eventually still unknown, and
therefore the latter has been seriously underestimated throughout the years. The present study targets to
provide an overview of the spatial distribution and initial assessment of marine litter abundance in the
Bulgarian sector of the Black sea waters as well as more precise classification of dominating litter
categories to serve as basis for analysis of the current state and to lay down the foundation of more
comprehensive marine litter monitoring. Combined stratified fish stock and marine litter assessment
survey was carried out for three consecutive years (2015-2017) and results were analysed in terms of
proper differentiation and classification of the marine litter items collected and the most frequent litter
groups are identified accordingly.

I.7.18. PaiikoB, B., 3marteBa, W., HUBanoma, II., [Jdumurtpos, /I., FoaxymbGeany, M 2020.
CTpaTn(bmmpaHa OIICHKA HA MOPCKUTE OTHNAAbUM HA MOPCKOTO AHHO B 6’LJ1FapCKI/I YCPHOMOPCKH
soau. Journal of Environmental Protection and Ecology, 2, 21, 463-470.

Mopckure OTHaablM Cca eIHa OT Hai-CEepHO3HMTE 3aIllaXd 3a MOPCKHTE EKOCHCTEMH,
BKITIOYHUTEIIHO JKUBUTE MOPCKM OpPTaHU3MHU W TEXHUTE MecToOoOWTaHus. MHOroOpoiHM NpoydYBaHHS
u3cieaBar oOIIOTO BB3/ACHCTBHE Ha MOPCKUTE OTMAABIM BHPXY XKHBOTa B MOPETO M KOCBEHO BBPXY
XopaTa M pe3yiTaTHTe MOKa3BaT, 4Ye MNpOOJIEMBT € MHOTO CIIOXKEH. TOH MMa KpaTKOCPOYHH U
JBITOCPOYHU OTPHUIIATETTHH e(EKTH, KaTO HIKOM OT TSX BCE OIIE Ca HEU3BECTHHU U CIIEJIOBATEIHO ca Onin
CEpHO3HO MOJALECHIBaHU Npe3 roauHuTe. HacTosAmoTo u3cnenBane nMa 3a 1ei Ja MpelocTaBy Mperies Ha
MPOCTPAHCTBEHOTO pa3NpelielieHHe M ITbpBOHAYallHA OLCHKa Ha OOWJIMETO Ha MOPCKH OTHagbLU B
Obarapckusi cekTop Ha YepHO Mope, KakTO U TO-Tpenr3Ha Ki1acupuKaiys Ha JOMHUHUPAIINTE KATErOpur
OTHaIbIH, KOUTO Ja MOCTYXaT KaTO OCHOBA 33 aHAJIN3 Ha TEKYIIOTO CHCTOSIHUE M 1€ MOJIOKAT OCHOBHUTE
Ha MO-I[{UIOCTEH MOHUTOPHHT Ha MOPCKHUTE OTHanbiid. KoMOMHHMpaHo cTpaTHGUIMpaHO MpOydYBaHe 3a
OLICHKAa Ha pUOHWTE 3amacM M MOPCKUTE OTHaxbly Oelle NpOBEJCHO B MPOABIDKEHHE Ha TPHU
nocienoBatenuy roguau (2015-2017 r1.) m pesynrarute Osixa aHaJIM3WpPaHW IO OTHOLICHHE HA
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MPaBUIIHOTO pa3TpaHUyaBaHe W KiIacu(DUIMpaHe Ha ChOPaHUTE MOPCKH OTHAIBIM U CE HICHTU(PHUIpaXa
HaW-4eCcTO CPEeIaHuTe TPYITH OT TSIX.

I'.7.19. Bancili, R. L., Skolka, M., Ivanova, P., Surugiu, V, Stefanova, K., Todorova, V., Zenetos, A.
2022. Alien species of the Romanian and Bulgarian Black Sea coast: state of knowledge,
uncertainties, and needs for future research. Aquatic Invasions, 17, 3, 353-373.

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.

I'.7.19. banuuaa, P. U., Croaxka, M., UBanoBa, Il1., Cypyruy, B, CredanoBa, K., Tomoposa, B.,
3eneroc, A. 2022. Yy:xaum BUAOBE MO PYMBHCKOTO M OBJrapckoTO YEePHOMOPCKO KpaiiOpe:kue:
ChCTOSIHME HA MO3HAHUATA, HESICHOTH M HY)KIH OT ObJaelu u3ciaeasanusa. Aquatic Invasions, 17, 3,
353-373.

3a 1a ce MOoANOMOIHE NPUJIAraHeTO Ha €BPOINEHCKUTE MOJUTHUKUA OTHOCHO MHBA3UBHUTE UYKIU
BunoBe (Permament 3a IAS) u cMek4yaBaHe Ha BB3ICUCTBHETO Ha UY>KIUTE BUIOBE, KOWUTO 3arlialiBaT
€KOCHCTEMHUTE YCIyTH U OMOpazHOOOpa3nero, ca HeOOXOMUMH TOYHHW CIHCHIM Ha YYKIU BUJIOBE 32
BCsiKa €BpOIIEiiCKa JbpiKaBa-wieHKa. BbIpekn 4ye ca ChOOIICHU CIUCHIM HAa YyXJIA MOPCKH BUJIOBE U
nmoaxoJiAia uHGOpMaIKs 3a TSIX 32 YSPHOMOPCKUS perroH Ha PymbHus u Bbiarapus, Bce olle JMIcBa
BaJMIMPaH CIUCHK HA YYKIIM BUJOBE 3a JIBETe CTpaHU. B Ta3u crarus Hue (i) mpennarame BaluIupaH
CITUCHK HA UY)KIUTE MOPCKH BHIIOBE, CPEIIAIIN CE€ B PyMBHCKUSA U OBITapCKUsS YEPHOMOPCKH PETHOH, U
(i) agpecupame TpeIIKH, TPOMYCKH M HECUTYPHOCTH, CBHP3aHH C M30POSBAHETO HA UYXKIU BHUJOBE OT
MOPCKHUTE BOJIM Ha ABeTe cTpaHu. CIIMCHKBT HA UYKIUTE BUIOBE BKIOuUBa 37 BuAa 3a PymbHus u 26 3a
Bbarapus, kaTo Hai-MHOTO 4yXXId BUAOBE MpHHAIekar KbM Tl Arthopoda m 3a aBeTe crpaHw.
[ToBedero uyxaum BUJOBE Ca KIACU(PUIIMPAHU KATO YCIEIIHO YCTAHOBEHH B MOPCKUTE BOJHM Ha JIBETES
ctpann. TpuHameceT 4yXau BuAa ca Kiacu(pUIMpaHU KaTO WHBA3WBHU B PyMBHUS, TOKATO OCEM Ty XK
BHJa ca KIacu(UIMPaHN KaTO WHBAa3UBHU B bbirapus. MicTopuuecKusT mperiea nmokasea, ye OposT Ha
Yy>KJIUTE BUIOBE HEMPEKbCHATO CE€ € yBeauyaBan npe3 nocieqaure 50 roauHu Kakto B PymbHUS, Taka u
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B bwirapus. Pesynrtature OT HameTo HpoydyBaHE MPEIOCTABAT OCHOBHHUS CIIHCHK M WHGpoOpMAIWs 3a
CIpaBsHE C YYXJAUTE MOPCKY BHIOBE Ha HAIMOHAIHO HMUBO M Ca OTHpaBHA TOYKa 3a W300p HAa WHBA3WBHU
YyXKIH BUJIOBE 3a OllCHKA Ha pucka U edekTuBHO mpuiarane Ha Pernmamenta 3a UYB. B 3axmouenue,
TOBa MPOYyYBaHE MPEIOCTaBs IMOJAKpEIAa WHPOpMalUs 3a NPUIAraHEeTO Ha MEPKHU 3a CIIPaBsSHE C
BBBEXJIAHETO HAa UYXAW BUAOBE B 3amagHus pernoH Ha YepHo mope. Te3m mepku ca HeoOXoammu 3a
M3rpakIaHe Ha PaHHO MPEeayNpekIeHUe, MPEBEHIIMS U KOHTPOJ HA MHBA3MBHH UYKIHU BUJIOBE B UepHO
Mope, elHa YHUKaTHA U KPeXKa eKOCHCTeMA.

I'.7.20. Dzhembekova, N., Atanasov, |l., Ivanova, P., Moncheva, S. 2017. New potentially toxic
Pseudo-nitzshia species (Bacillariophyceae) identified by molecular approach in the Black Sea
(Varna Bay), International Multidisciplinary Scientific GeoConference Surveying Geology and
Mining Ecology Management, SGEM 17(31), pp. 889-896,

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.

I.7.20. dxemoexoBa, H., Aranacos, WU., UBanosa, I1., MonueBa, C. 2017. HoBH moTeHIHAIHO
TokcuuHu BHAoBe Pseudo-nitzshia (Bacillariophyceae), uaenTHduuHpanun 4pe3 MOJEKYJIsIpeH
noaxon B Uepno mope (Bapuencku 3aauB), International Multidisciplinary Scientific GeoConference
Surveying Geology and Mining Ecology Management, SGEM 17(31), pp. 889-896.

[Morenumanno Ttokcuunusr pon Pseudo-nitzschia H.Peragallo, 1900 e dwecto cpeiian BbB
(UTOIUTAHKTOHHOTO CBHOOIIECTBO B Obirapckara yact Ha YepHO Mope, 4ecTo mposudepupant 10
UbQTeKHA THCTOTA. MHOTO CXOAHHTE MOP(HOIOTHYHH XapaKTEPUCTUKH BB3MPEMSITCTBAT TOYHOTO
pasrpaHM4YaBaHe Ha BHJOBETE Ype3 CBETIMHHA MHUKPOCKONUS W TOYHATa HICHTH(UKAIMS H3MUCKBA
MpWIaraHeT0 Ha IO-yChBBPUICHCTBAHM METOAW. B  ToBa wM3cienBaHe HHE  H3IIOJI3BaxMe
poIoBOCIICITU(UYHNTE JIBOMKA MpaiiMepH - rojieMuTe cyoeaunuid Ha pubo3zomuaTa JJHK (LSU rDNA),
3a J]a M3MCHUM BHIOBOTO pasHooOpasue B pamkute Ha Pseudo-nitzschia BeB Bapuenckus 3amuB. Tpu
Buzma Pseudo-nitzschia (uetmpu pasnuunu pubOTHIA) OsiXa OTKPUTH B Ch3A3JCHUTE OUOIMOTEKH.
MornekynsipHATE AaHHU OsXa CPaBHEHM TE3H, MOJYYEHH OT CBETIIMHEH MMKPOCKOIL. 3a IbPBU BT €
orkputr Buma P. linea Lundholm, Hasle u G.A.Fryxell, 2002 B YepHo Mope W € MOTBBPJACHO
mpuchcrBueTo Ha P. calliantha Lundholm, Moestrup & Hasle, 2003 u P. pungens var. aveirensis
Lundholm, Churro, Carreira & Calado, 2009 B 6barapcku Boau. Pe3ynTatute oT TOBa mpenBapUTETHO
MpoyYBaHe ca B TOAKpeNa Ha MOTEHIIMANa Ha MOJICKYJISIPHUST aHAJIN3 KaTO MOIIEH MOJXO0JT 33 U3SCHIBAHE
Ha TAKCOHOMUYHOTO pa3zHooOpasue Ha Pseudo-nitzschia B Obirapckurte Boau Ha YepHO Mope.
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I.7.21. lvanova, P. P., Zlateva, I. Y., Raykov, V. S., Yankova, M. H., Dzhembekova, N. S.,
Slabakova, V. H., Raev. Y. R. 2023. Comparative Analysis of Morphometric and Meristic
Characters of Scophthalmus maximus (Linnaeus 1758), Sampled in Four Different Sites Along the
Bulgarian Black Sea Coast, Acta zoological bulgarica, in press.

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 sampling period have not been recorded and the species habitat appeared to be
homogenous in terms of abiotic environment.

I'.7.21. lvanova, P. P., Zlateva, I. Y., Raykov, V. S., Yankova, M. H., Dzhembekova, N. S,
Slabakova, V. H., Raev. Y. R. 2023. CpaBHuTe/ieH aHAJH3 HA MOP(POMETPUIHUTE U MEPUCTHIHH
xapakrepuctuku Ha Scophthalmus maximus (Linnaeus 1758), Ha mpo0u oT 4YeTHpPHW Ppa3IUYHH
paiiona mo 6bJArapcKoTo YepHOMoOpcko Kpaiiopexue, Acta zoological lulgarica, mox meuar.

MophoMeTpUYHUTE W  MEPUCTUYHHUTE XapaKTEPUCTUKA HAa pUOMTE ca BaXKHU 3a
mudepeHIanysITa Ha BUIOBETE, ISUIOCTHATA OIEHKAa Ha CHCTOSHHUETO HA 3allacHTe, MpH aHaln3a Ha
CTPYKTypaTa Ha TOIyJalusITa ¥ TeHeTUYHUTE BapHallid B PAMKHTE HAa M MEKIY IMONYJallMUTE U KaTo
WHAWKATOP 3a M3MOJI3BaHE HA PECYPCHUTE HA OKOJIHATA CPeJla WIIH Pa3HOOOPa3HeTo Ha MECTOOOUTAHUSATA.
W3BbplieH € CpaBHHUTEICH aHajiu3 Ha MOPPOMETPUYHM M MEPUCTHYHH XapaKTEPUCTHKU Ha BHUIA
Scophthalmus maximus L., mo OBATapckoTO YEepHOMOPCKO Kpahbpexue, oT paiionure Ha Illabma,
[xoprnumosm, Heceosp u LlapeBo. 30panu Momenu Ha pacTex KaTto Bpb3ka AbbkuHa-Terno (LWR) u
BPB3KH U CHOTHOIIEHHUS KaTo craHaapTHa abjpkuHa (SL) — obma aemkuna (TL), abokruHa Ha TiiaBara
(HL) — mpn6ounna/srcounna Ha tsuioro (BD/BH), BD/BH — SL, Gsixa mpoy4eH# ¢ 1est HaeHTHGUIHpaHe
Ha CHENU(PUYHA WIH CTAaTUCTHYECKH 3HAYMMH Pas3IUK{A B MPOOUTE W HENpska JudepeHIuarus Ha
cneru(UUHU OrpaHUYEHHUS Ha OKOJIHATA Cpejia B MECTOOOMTAHUETO Ha Buja. M3ciaenBaHuTe MOMyIaun
Ha KaJKaH JIEMOHCTPHUPAT 3HAYUTEIHN BHTPEBHUIOBH MOP(OOMETPUYHN BapHAIUU, KOUTO JOMBIHUTEIHO
ce OTmpaBJaBaT 4pe3 3aJbJI00UCH aHAIM3 HA TEHETUYHOTO Pa3HOOOpa3re Ha MECTHO U PErHMOHAIHO HUBO.
Exonornunm paznuku Mexay caiiToBere 3a mpoOOHAOUpaHe HE ca PETUCTPUPAHH U MECTOOOUTAHHETO Ha
BHJIa € XOMOTE€HHO IO OTHOIIICHHE Ha a0MOTUYHATA Cpe/ia.

I'.7.22. Boero N. (...),Dimitrov L., lvanova P., Todorova V., Panayotova M., Doncheva V., Kotsev 1.,
Prodanov B. et. al. 2016. 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, 1-95.
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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.

I'.7.22. Boepo H. (...), Tumutpos JI., ABanoBa II., Togoposa B., ITanaiioroa M., lonueBa B.,
Koues WU., ITpomano b. et. al. 2016. 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, 1-95.

To3u ToM chabpka ocHOBHUTe pesynraTH oT npoekra CoCoNet ma EC 7PII ,,OxeanbT Ha
YTPEUIHUS JISH , pa3/ieJicH Ha JBa paszeia: 1) Habop OT HACOKHU 3a MPOCSKTHPAHE Ha MPEXKH OT 3alUTCHU
Mopcku 30HU B Cpeam3eMHO u UepHO Mope; 2) HHTEIMTEHTHA IUarpama Ha BATHPA, KOSITO Ie TTO3BOJIH
Jla Ce OLIEHU Bh3MOYKHOCTTA 33 MHCTAJIUPaHEe Ha O(PIIOPHU BATHPHU MAPKOBE U B JIBETE MopeTa. BuBexia
ce KOHIETHATA 32 KIETKUTE Ha (YHKIIMOHUPAHETO HAa eKOCHCTeMara, 0a3upaHa Ha CBbP3aHOCTTA, 32 Jia
CE OMpPEENIAT IPUPOTHUTE SAVMHULIM Ha yIpaBeHUe U ona3pane. OmnpeesieHUeTo 3a 100po ChCTOSHUE Ha
OKOJIHaTa cpela, KakTo ¢ jaeuHupaHo B PaMkoBara AMpeKTHBA 3a MOpPCKAa CTPAaTETusi, € HAIThJIHO
BB3MPHUETO, 32 JIa Ce OMPEICIAT IeNUTe Ha MPOEKTa, Ype3 Bh3MPHEMaHe Ha XOJIHUCTHYCH MOIX0d, KOHUTO
WHTETpUpa ThJICH Ha0Op OT AMCUUIUIMHH, BapHpamy OT (U3UKa [0 OHMOEKOIOTHs, WKOHOMHKA,
HUHXeHepcTBO M MHoro nogaucuuiuinad. Koncopumymst CoCoNet BKIIIOUBa yueHU OT 22 AbpXKaBH,
Oasupanu B Adpuka, A3us u EBpoma, KOUTO JONPHHACAT 32 M3TPKIAHETO HA ChIIIACYBaHA HaydHa
OOIIHOCT.
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NYBJIMKALIMA, KOWUTO HE CA PEGEPUPAHM W WHIAEKCHUPAHU B
CBETOBHOW3BECTHU BA3H JAHHY C HAYYHA WH®OPMALMSA (WEB OF SCIENCE M
SCOPUS).

I'.23. Tsekov, A., Ivanova, P., Angelov, M., Atanasova, S., Bloesch, J. 2008. Natural sturgeon
hybrids along the Bulgarian Black Sea coast and in the Danube River, Acta zoologica bulgarica, 60
(3): 311-316, ISSN 0324-0770.

During October 2005 and June 2006 eleven individuals of sturgeon hybrids were caught in
Bulgarian waters of Black Sea and Danube River. Electrophoresis (isoelectric focusing, IEF) ascertained
the observed morphological differences of these hybrids on the genetic level. Three different hybrids of
various offspring generations were identified: Acipenser gueldenstaedti x Acipenser ruthenus; Acipenser
ruthenus x Acipenser stellatus; Huso huso x Acipenser ruthenus.

I'.23. IlexoB, A., UBanoBa, Il., AnreinoB, M., AranacoBa, C. u baoem, U. 2008. EcrecTBenn

xubpuau Ha ecerpoBu pudm nmo Bwuarapckoro Yepnomopue m B peka Jlynas, Acta zoologica
bulgarica, 60 (3): 311-316, ISSN 0324-0770.

[Ipe3 oxromBpu 2005 r. u ronu 2006 r. B bearapus ca ymosenu 11 ex3zeMmiuisipa eceTpoBU
xubpuau or YepHo mope u peka /[ynaB. EnextpodoperndnnTte aHanms3m (M30eeKTpHUIHO (hOKycHpaHe,
IEF) ycraHoBuxa, 4e HabOmomaBaHUTE MOPQOJOTMYHM pPa3iMuusi Ha Te3W XUOpHAM ca KakTo Ha
MOpP(}OIOrHYHO, TaKa ¥ Ha T€HETHYHO HUBO. VmeHTnduiMpanu ca Tpu pasnudnu xubpuma (Acipenser
gueldenstaedti x Acipenser ruthenus; Acipenser ruthenus x Acipenser stellatus; Huso huso x Acipenser
ruthenus) ot pasnuYHM TTOKOJCHHS Ha MOTOMCTBOTO.

I'.24. Tsekov, A., lvanova, P., Dobrovolov, I. 2008. First data for species identification of turbot
along the Bulgarian Black Sea coast based on the genetic-biochemical analyses. Acta zoologica
bulgarica, Suppl.2, 299-304, ISSN 0324-0770.

On the basis od isoelectric focusing (IEF) of haemoglobin on thin polyacrylamide Ampholine gel
two different species specific od turbot along the Bulgarian Black Sea coast were found. Haemoglobin
spectra, typical of two turbot species correspond with some of their morphological differences. The data
obtained could be used for species identification of the turbot in the Black Sea.

I'.24. llexoB, A., UBaHoBa, II., /lo6poBoJioB, U. 2008. [I'bpBu 1aHHU 32 BUA0BA WIEHTH(UKAIUS HA
KajJkaHa no bbarapckoro YepHomopue Bb3 OCHOBA HA IeHETHKO-OMOXMMHYHHU aHaau3u. Acta
zoologica bulgarica, Suppl.2, 299-304, ISSN 0324-0770.

Ha ©0a3zara na wu3oenextpuyHo ¢okycupane (ME®) Ha xemorioOWHa BBpPXY THHBK
MoJIMaKpuiIaMuieH aM(OJIMHOB TeJl Cce YCTaHOBHMXa JIBA Pa3IMYHH BHUOBOCIEIM(DUYHU CIEKTHPa HpPH
KaJIKaHa OT OBJITapcKOTO YepHOMOPCKO KpaiOpekue. CreKTpuTe Ha XeMOorsioOnHa, TUITUYHH U 3a ABaTa
BUJIa KaJKaH KOPECTIOHJIUPAT C HSIKOW OT TEXHUTE Mopdojorudnu pasznuuus. [lodxydeHute pesynratu
Ouxa MOTJIM J1a ce U3MOJI3BAT 32 BUI0BA WACHTH(HKALU HA KaJkaHa B UepHO Mope.

I'.25. Apostolou, A, lvanova, P., Dobrovolov, I., Trichkova, T., Zivkov, M. 2007.Genetic-
biochemical characteristic of Carassius gibelio (BLOCH, 1798) populations in some Bulgarian and
Greek water basins. Proceeding of the Institute of Fishing Resources, 26: 45-50.
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Based on the genetic-biochemical analyses, a comparison was made between the populations of
the silver carp (Carassius gibelio) from the Struma and Veleka rivers (Bulgaria) and the Kerkeni dam
(Greece), as well as between those from the Drenovets and Poletkovtsi dams (Northwestern Bulgaria).
The population-genetic structure of C. gibelio was determined by applying starch-gel electrophoresis and
isoelectric focusing of five enzyme and one non-enzyme system (encoded by 18 loci). The gene
frequencies of the polymorphic loci (PROT-3*, EST-1*, mMEP* and SOD*) could be used as genetic
markers to distinguish C. gibelio populations. All other investigated enzyme systems have a common
electrophoretic mobility in the compared populations.

I'.25. Anocroany, A, UBanoBa, Il., /lo6poBoJioB, U., Tpuukosa, T., ’Kuskos, M. 2007. I'eneTuko-
OHOXMMHYHA XapaKTepucTHKa Ha momynanuure Ha Carassius gibelio (BLOCH, 1798) B uHsikon
OBJIrapcKu ¥ rPHUKH BOJ0EMH.

Ha 6a3ata Ha TeHETHKO-OHOXMMHYHUTE AQHAIU3H € MPOBEICHO CPaBHEHHE Ha MOIMYyJAlUHTE Ha
cpebpucrata kapakyma (Carassius gibelio) ot pekure Ctpyma u Beneka (bovarapus) u s13. Kepkenu
(I'spums), xkakTo W Mexay Te3u ot sizoBupure JpeHosen u llonerkoBum (CeBeposamanna bearapus).
VYcraHoBeHa € TOMyNalMOHHO-TeHeTHUHATa cTpykTypa Ha C. gibelio upes mpmmarane Ha cxopbeHoO-
rejHa enektpodopesa M M30CNEKTPUYHO (DOKycHpaHe Ha TET €H3MMHHU W €JHAa HECH3MMHA CHUCTeMa
(xomupanu ot 18 sokyca). ['ennure yecrotu Ha noimumopduure sokycu (PROT-3* EST-1*, mMMEP* u
SOD*) 6uxa Moy Jia ce M3MOJI3BaT KaTo TeHETUYHH MapKepH 3a pa3rpaHuyaBaHe Ha nomysiamnuure Ha C.
gibelio. Bcuuku octaHanu M3ciaeIBaHH CH3UMHU CHCTEMH MMatr o0Ia eaekTpo(opeTndHa MOABHKHOCT
IIpU CpaBHABAHUTC IOITyJIallUHU.

I'.26. ldakieva, K., Tchorbanov, A., Doumanova, L., Ivanova, P., Dobrovolov, 1., Gielens, C. 2008.
Development of biotechnology for production of biologically active compounds from Rapana
thomasiana hemocyanin. Advances in Bulgarian Science, 2-3: 13-24, ISSN 1312-6164.

The paper describes activities and results of four partner group working on a joint research
project within the national scientific program Biological resources, biotechnology and food quality and
safety of National Science Fund. The project is directed towards development of biotechnology for
reproductive production of biologically active compounds of Rapana thomasiana hemocyanin (RtH) and
their application as safety immunomodulators in laboratory and clinical practice. For elucidation of the
relationship between biological function of invertebratedioxygen-transporting proteins and their structure,
new experimental data of the structure and properties are obtained. The involvement of glycan structures
present on the protein in the antigenicity of RtH in revealed. The immunization with RtH or its subunits in
mouse experimental models resulted in strong immune response in vivo. Common epitope of influenza A
virus hemagglutinin jointed to RtH resilted in generation of molecule with increased immunogenicity.
Our results are the first demonstration that RtH and /or its subunits could be used in different
immunization protocols as an adjuvant or as a protein-carrier.

I'.26. Unakuesa, K., Uopoanos, A., /[ymanosa, J1., UBanoga, Il., loopoBosos, U., M'unenc, K. 2008.
Pa3sBuTHe Ha OWOTEXHOJIOTHA 3a NMpoM3BOJACTBO Ha OHMOJIOTMYHO AKTHBHH CbeINMHECHUA OT
xemonuanuH ot Rapana thomasiana, Advances in Bulgarian Science, 2-3: 13-24, ISSN 1312-6164.

CratusiTa onrcBa NEHHOCTUTE W PE3yJTaTHTE OT YETHPH NApTHBOPCKU TPYIH, paboTemu 1o
CHBMECTEH H3CJIEIOBATENICKM MPOEKT B PAMKHUTE Ha HAIMOHAJHATa HAay4YHa Iporpama ,,buonmorndnun
pecypcu, OMOTEXHONOTMM M KauecTBO M OezomacHocT Ha xpaHute” Ha ®oun ,Hayunum mscrnenBanus‘.
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ITpoekThT € HacoueH KbM pa3paboTBaHE Ha OHOTEXHOJOTHs 3a PENPOAYKTHBHO HPOU3BOJICTBO Ha
OMOIIOTUYHO aKTUBHM ChequHeHus Ha xemommanuH (RtH) or Rapana thomasiana u mpuioxeHnHeTo M
KaTo 6e30MacHd KMYHOMO/IYJIaTOPH B JJabopaTopHaTa U KIMHAYHA [TPAKTHKA. 3a U3sACHABAHE Ha BPb3KaTa
MEKIy OuosoruyHata (YHKIMSA Ha TMPOTEWHH, MPEHACSIM KHCIOPOI IpH Oe3rpbOHAYHM, W TSAXHATA
CTPYKTypa ca MOJyYeHH HOBH EKCIEPHMCHTAIHHM JaHHU 3a CTPYKTypara W CBOiicTBara. Paskputo e
y4acTHETO Ha TJIMKAHOBHTE CTPYKTYpH, NPUCHCTBAIIM B IPOTEMHA, B aHTUTEHHOCTTa Ha RtH.
Nmynuzarusta ¢ RtH wim HeroBu cyOeqHHUIM B SKCIIEPUMEHTATHN MOJIEIH Ha MHUIIKHA BOJIHU 10 CHIICH
WMyHEH OTroBop in vivo. OOmI enmuToll Ha XeMariTyTHHWH Ha BHpyca Ha rpum A, cBbp3aH ¢ RtH,
BB3CTAHOBSIBA T€HEPHPAHETO HA MOJIEKYJa ¢ TOBHIIEHAa HMyHOreHHOCT. Hamure pesynratu ca mbpBara
neMoHctpanust, 4e RtH w/umm HeroBure CyOeAMHHMIM MOTaT Ja C€ H3MOJA3BaT B Pa3IduHH
UMYHH3AI[MOHHH [TPOTOKOJIM KaTO aJIOBAHT MJIM KaTO MPOTEHHOB HOCHTEI.

I'.27. Trichkova, T., lvanova, P., Dobrovolov, I., Nikolov, V., Stefanov, T., 2010. Biological and
genetic-biochemical parameters of Carassius gibelio population in the Kamtchiya River (Black Sea
tributary, Bulgaria), Transylvanian Review of Systematical and Ecological Research. 149-159, ISSN
1841-7051.

In Bulgaria, the species gibel carp, Carassius gibelio (Bloch, 1782), was first reported in the
1940s only in the Danube River and the Black Sea coastal lakes. At present, it is common in all water
bodies from the Aegean and the Black Sea basins, and it is one of the dominant fish species in the
Bulgarian lakes and reservoirs. In the Kamchiya River (Black Sea tributary) the species was first reported
in 1974. Totally 50 specimens of gibel carp were collected in the Kamchiya River in June 2009. Their
standard length ranged from 95 to 220 mm, and weight from 25 to 290 g. They belonged to five age
groups: 11 specimens of age 1+, 26 specimens of age 2+, 7 specimens of age 3+, 5 of age 4+ and one of
age 5+. All individuals were sexually mature. The population consisted of females and males in the ratio
2:1. Growth rate and condition factor were studied and compared with other gibel carp populations.
General muscle proteins and five enzyme systems of 34 individuals were analyzed by electrophoresis. All
samples had three allelic polymorphism in the PROT-3* locus, and the frequency of PROT-3*a allele in
the Kamchiya population was the highest (0.75) in comparison with other Bulgarian rivers and reservoirs.
Two-allelic polymorphism with a null allele in the second esterase polymorphic zone (EST-2*) was found
in the Kamchiya River. Expression of allele a (EST-2*a) was observed. All other enzyme systems (MDH,
LDH and SOD) had common electrophoretic patterns. The gene frequencies of polymorphic loci (PROT-
3* and EST-2*) could be used as genetic markers for distinguishing of C. gibelio population in the
Kamchiya River.

I'.27. Tpuukosa, T., UBaHoBa, I1., lo6poBosios, U., Hukonos, B., Ctedanos, T., 2010. Buosoruunu
U TeHeTHKO-OMOXMMHYHH NapaMeTpu Ha momyjanusita Ha Carassius gibelio B pexa Kamuus
(BauBama ce B UepHo mope, Buarapus), Transylvanian Review of Systematical and Ecological
Research. 149-159, ISSN 1841-7051.

B Boarapust BuabsT cpedpucta kapakyaa Carassius gibelio (Bloch, 1782) e ycranoBeH 3a mbpBu
sT Tipe3 40-Te TONMHM HA MUHAIHS BEK caMoO B peka J[yHaB m uepHOMOpCcKHTEe e3epa. [lonacrosiiem e
pasnpocTpaHeH BbB BCHUKHM Bojoemu OT benomopckus u YepHoMopckust OaceilH m € enuH OT
JOMUHHpAIIUTE BUAOBE puOM B ObITapckuTe e3epa W sizoBupu. B pexa Kamuus (BimBama ce B UepHo
MOp€) BUABT € perucTpupan 3a mbpsu ObT npe3 1974 r. Ilpes tonu 2009 r. B pexa Kamuus ca crOpanu
obmo 50 exzemiurapa cpedpucra kapakyaa. CTangapTHaTa UM ABIDKMHA Bapupa oT 95 mo 220 mm, a
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TersoTo ot 25 10 290 g. Te npuHaAnexat KbM NET Bb3pacToBH rpynu: 11 exzeMiuigpa Ha Bb3pacT 1+, 26
eK3eMIUIIpa Ha BB3pacT 2+, 7 eKk3eMIUIIpa Ha BB3pacT 3+, 5 ek3eMIUIipa Ha Bb3pacT 4+ W eauH Ha
Bb3pacT S5+. Bcuuku MHAMBHIM ca TONOBO 3pend. CHOTHOMICHHETO MO TOJI (KEHCKM KBbM MBKKH
eK3eMIuLsipH) B omyianusTa € 2:1. CkopocTTa Ha pacTex u akTOpbT Ha CHCTOSHUETO 0sXa M3CIeABaHU
Y CPaBHEHU C JPYTH IOITyJIalliK Ha cpedpucTara kapakyaa. OOmuTe MyCKyJIHH IPOTEHHH U TTeT EH3UMHH
cucreMu Ha 34 WHAWBHIA OsiXa aHAJIM3MpaHU 4pe3 eneKTpodope3a. BcHuku exk3emmsipu uMaT Tpu
asieneH nonuMopdusbsM B Jokyca PROT-3*, kato uwectorara Ha anena PROT-3*a B nomynanusTa Ha
Kamuus e naii-Bucoka (0,75) B cpaBHeHUE ¢ IpyTu OBITApCKU peKkH u BogoeMu. B pexa Kamuus e otkpur
JByaJielieH TOMUMOpP(GH3bM C HYJECB ajel BBbB BTOpaTa ecrepasHa moinuMopdra 3oHa (EST-2%).
Habnronasa ce excnpecus Ha anen a (EST-2*a). Benuku npyru ensumun cuctemu (MDH, LDH u SOD)
uMar oM eneKTpoPopeTHUHH crieKTpu. [ eHHuTe Yectotu Ha noauMopdHute nokycu (PROT-3* u EST-
2*) MoraT Jia ce M3M0JI3BaT KaTo TeHETHYHH MapKepH 3a pasrpaHnyaBane Ha nomynanusata Ha C. gibelio B
peka Kamuus.

I'.28. Vassilev, M., Apostolou, A., Velkov, B, lvanova, P., Panayotova, M., Dobrev, D. Pehlivanov,
L. 2011. Status of Gobiid Ichthyofauna (Gobiidae) in Bulgaria: taxonomical, conservative,
ecological and social aspects. Natura Montenegrina 10(2): 115-124, CD edition (ISSN 1451-5776)
and in On-line edition (ISSN 1800-7155).

At present the Bulgarian ichthyofauna includes 24 Gobiid species inhabiting the Black Sea, its
rivers and coastal lakes, Danube River and its tributaries, rivers Maritsa and Tundzha (Aegean
watershed). Six species livein the Bulgarian Danube section and its tributaries and 2species are
established in the Bulgarian sector of Maritsa River and its major tributary - Tundzha. The Black Sea
Gobiid fauna is specific: fourteen species are brackish and freshwater autochthonous Ponto-Caspian
relicts and 10 — Mediterranean immigrants. Seventeen species of conservation significance are enlisted in
different national and international documents. Alterations in the spatial distribution of some species in
Bulgarian waters occur recently. The main commercial target species from catches for the Bulgarian
market has occurred to be Neogobius melanostomus.

I'.28. Bacuiner, M., Anocroay, A., Beakor, b., UBanora, II., I[lanaiioroBa, M., [lodpes, .,
IexsmBanoB, JI. 2011. Chcrossnne Ha uxtuopaynara Ha momderata (Gobiidae) B Bhiarapus:
TAKCOHOMHYHHM, KOHCEPBATHBHH, €KOJOTHYHHM M cOMMAJHH acnekTH, Natura Montenegrina 10(2):
115-124, CD edition (ISSN 1451-5776) and in On-line edition (ISSN 1800-7155).

KbMm Hacrosus MOMEHT Obirapckara mxtuodayHa BKIouBa 24 BUAa IOMYETa, HACEJSBAIIN
UYepHo Mope, peKHTe BIMBAIIM CE B HErO U KpallOpekHU e3epa, peka [lyHaB U HEWHHUTE MPUTOLHU, PEKUTE
Mapwuna u Tynmka (benomopcku Bogozen). B 0barapckust yuactek Ha p.JlyHaB W HEHHHTE MPUTOLHU ce
CpeliaT LecT BHUAAa M ABa BHJA Ca YCTAHOBEHH B OBJITapCcKHsA CEKTOp Ha pexka Mapuua u roneMusr u
nputok — p. TyHmka. ®aynara Ha momyerata B UepHo Mope e crienuUYHA: YETHPHHAIECET BUA ca
OpakM4HU M CIIQJAKOBOJHHM ABTOXTOHHHM IIOHTO-KACIMHCKHA PENMKTH M AECeT — CPEeIU3eMHOMOPCKU
nmurpanTi. CegeMHazieceT BUJIa ca ¢ KOHCEPBAIIOHHA 3HAYMMOCT, BIIMCAaHH B pa3lM4YHHU HAIlMOHAIHU H
MEKIYyHAPOJHM JTOKYMEHTH. Harocierbk HACTBIIBAT MPOMEHU B MPOCTPAHCTBEHOTO PA3NPEAEICHUE HA
HSIKOM BHJIOBE B ObJrapcku Bogu. OCHOBHHMSAT LIEJIEBH, CTONAHCKM IIEHEH BUA 3a OBITapcKHs Mas3ap e
Neogobius melanostomus.
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I'.29. Yankova, M., Pavlov, D., lvanova, P., Karpova, E., Boltachev, A., Bat, L., Oral, M., Mgeladze,
M. 2013. Annotated check list of the non-native fish species (Pisces) of the Black Sea, Journal of the
Black Sea / Mediterranean Environment, 19 (2): 247-255, ISSN:1304-9550

Reviewing published data, we present a list of invasive alien fish species in the Black Sea coast,
including data for year and place of the first occurrence in the national waters. Twenty-one species
belonging to eight genera are listed.

I'.29. SIuxkoBa, M., I1aBnos, 1., UBanora, II., Kapnosa, E., Boaraues, A., bar, JI., Opaa, M.,
Mrenanze, M. 2013. AHoTupaH cnucbK Ha HeMecTHuTe puOHM BuaoBe (Pudu) or UYepno mope,
Journal of the Black Sea / Mediterranean Environment, 19 (2): 247-255, ISSN:1304-9550.

[Ipernexxgaiiky myOIUKyBaHU JTaHHY, ITPEICTaBsIME CIIICHK HA HHBA3UBHUTE YUYW BUJOBE pHOU
mo YepHOMOPCKOTO KpaitOpexue, BKIOYUTETHO JaHHH 3a TOAMHATA U MIACTOTO HAa MIBPBOTO MOSBSBAHE B
HaI[MOHATHHUTE BOoaU. M30poeHu ca BajieceT U eauH BHIa, IPUHAIISKAITN KbM 0CEM POJa.

I'.30. lvanova, P. P., Dobrovolov, I. S., Bat, L., Kideys, A. E., Nikolsky, V. N., Yuneva, T. V.,
Shchepkina, A. M., Shulman, G. E. 2013. Application of esterase polymorphism to specify
population genetic structure of Engraulis encrasicolus (Pisces: Engraulidae) in the Black and Azov
Seas, Marine Ecological Journal, 12 (4): 45 — 52, ISSN: 1684-1557.

Genetic structure of anchovy populations was studied using genetic-biochemical markers.
Anchovy samples collected between 1980 and 2006 from different Black Sea regions (off the Bulgarian,
Turkish, Ukraine, and Georgian coasts) as well as from the Sea of Azov were analyzed. Three methods of
electrophoresis were applied: starch gel electrophoresis, vertical polyacrylamide electrophoresis, and
isoelectric focusing on thin polyacrylamide ampholine gel plates. On the base of long-term monitoring of
allelic frequencies of the polymorphic non-specified esterases loci (EST-1* and EST-2*), wintering
migration of Azov anchovy may have alternative routs along the western Black Sea coasts. Typical Azov
anchovy winter together with the Black Sea anchovy form the mixed populations along the Ukrainian,
Georgian, and Turkish Black Sea coasts. Azov anchovy was also registered along Bulgarian coast during
the second part of May and July. The results allow supposing the north-western Black Sea as
complementary spawning areas of Azov anchovy.

I'.30. UBanoBga, II. I1., Jo6posoaos, U. C., bar, JI., Kuneiic, A. E., Hukoacku, B. H., IOuneBa, T. B.,
HMlyenkuna, A. M., Mlyaman, I'. E. 2013. Ilpuioxkenne Ha ecrepa3Husi moaumMopdpusbm 3a
yTOUYHSIBAaHe HA NOMYJAIMOHHO-TeHeTHYHATa CcTpPyKTypa Ha Engraulis encrasicolus (Pisces:
Engraulidae) B YepHno u A3oBcko mope, Marine Ecological Journal, 12 (4): 45 — 52, ISSN: 1684-
1557.

I'enernynata CTpyKTypa Ha TOITyJAIIMUTE HA XaMCHUATa € M3CJIelBaHa C MOMOIITAa Ha TeHETHKO-
OMOXMMHYHH MapKepHu. AHaTU3UpaHH ca IpoOH oT xamcus, chOpanu Mexxay 1980 u 2006 r. oT paznuyau
YEepPHOMOPCKH PErHOHU (Kpail ObJITapcKOTO, TYPCKOTO, YKPAMHCKOTO U TPY3WHCKOTO KpaiOpexune), KakTo
u oT A3oBcko mMope. lIpunoskenu ca Tpu MeTofa Ha enekTpodopesa: enekTpodope3a BEpXy cKopOeneH
refl, BEPTUKaJIHA eJIeKTpodope3a BHPXY NOJIHAKPUIAMUICH Tell M HU30€JEKTPUYHO (POKYCHpaHE BBPXY
THHBK TOJHaKpuiIamMuieH aM(poiarHOB Tei. Bb3 ocHOBa Ha MHOTOTOJHMINIEH MOHWUTOPHHI Ha aJIeTHUTE
YeCTOTH Ha TosmMopHHTE HecrennpuyHu ecrepasHu jokycu (EST-1* m EST-2*) e nmokasano, ye
MUTpalusaTa 3a 3UMyBaHe Ha a30BCKAaTa XaMCHs MOXKE /la UMa aJITEPHATUBHU MBTHINA IO 3alagHuTe
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OperoBe Ha YepHo Mope. TumuyHaTa a30BCKa XaMCHS 3MMyBa 3a€JHO C YEPHOMOPCKATA XaMCHs KaTo
o0pasyBar cMeceHH MOIyJAllU 110 YKPAHHCKOTO, TPY3HHCKOTO U TYPCKOTO YEPHOMOPCKO KpaiOpexkue.
A3BOBCKa XaMCHs ¢ PETUCTPUPAHA U 10 OBJIITapCKOTO Kpabpeskue mpe3 BTopaTa IMoJIOBHHA Ha Mai U 10IH.
PesynratuTe Mo3BOJISBAT Ja Ce MMPHUEME, Ue CeBEpo3araHaTa akBaTropus Ha UepHo MOpe € JOMbIHUTETHO
MSICTO 32 XBBPJISIHE Ha XaiiBepa Ha a30BCKATa XaMCHSI.

I'.31. lvanova, P., Dobrovolov, 1., Tsekov, A. 2014. Genetic differentiation between Mullus barbatus
from north-western part of the Black Sea and Mullus surmuletus (Pisces, Mullidae) from
Mediterranian, Ecologia Balkanica, 6(1): 37-44, ISSN: 1314-0213.

Genetic divergence and phylogenetic relationship of two species Mullus barbatus from the
western part of Black Sea (Varna) and M. surmuletus from the Mediterranean Sea (Thessaloniki) were
investigated using the electrophoretic data from enzymatic systems, codifying for 15 putative loci, and the
patterns of general muscle proteins (PROT) coded from nine loci. Several loci PROT-4*, PROT-5* and
PROT-8* as well as two mMDH and two sMDH loci, and LDH-A* showed different electrophoretic
patterns among species and can be used as species-specific markers. Only one esterase locus (EST-9%)
was found to be polymorphic for both species. The remaining enzymes and proteins were monomorphic.
In this study for the first time existence of hybrids between two species were reported. Hybrids were
registered in the Mediterranean Sea (Thessaloniki) as well in the northeastern part of Black Sea (Balshoj
Utrish) using electrophoresis and isoelectric focusing methods. Genetic distance D nei (0.526) and time of
divergence (tnei = 3 215 000 years) between M. barbatus (Varna Bay) and M. surmuletus (Thessaloniki)
give evidence for existence of these two well diverged species in one genus.

I'.31. MBanoga, II., lo6pososioB, U., IlexoB, A. 2014, T'enernuna qudepenuuanus mexay Mullus
barbatus or ceBeposzamagnara uyact na YepHo mope m Mullus surmuletus (Pisces, Mullidae) ot
Cpenunzemuo mope, Ecologia Balkanica, 6(1): 37-44, ISSN: 1314-0213.

I'eHetnuHata JuBepreHuds W (UIOreHeTHYHATa Bph3ka Ha aBa Bupa Mullus barbatus or
3amaaHaTa gact Ha Uepno mope (Bapua) u M. surmuletus ot Cpeanzemuo mope (CosyH) ca U3CiIeaBaHu ¢
MOMOIITA HA eNIEKTPOPOPETHYHHUTE JaHHU OT CH3MMHHUTE CUCTEMH, KOJAUPaHU OT 15 JIoKyca, U Te3u Ha
obmure myckynau nporenmHun (PROT), komupanu ot ngeBer Jiokyca. Hskonko Jjiokyca oT oOImmre
MyCKyJIHU nipoTennu, karo PROT-4*, PROT-5* u PROT-8*, xakro u 1sga mMDH, nsa sMDH u LDH-A*
MOKAa3BaT Pa3jM4YHU eJICKTPOGOPETHYHH CIIEKTPU CPE] BUJOBETE U MOTAT Jia Ce M3MO3BaT KAaTO BHUOBO-
crenn(pUIHU MapKepu. YCTaHOBEHO €, Y€ caMmo euH ectepaseH Jokyc (EST-9*) e nmonmumopden n npu
nBata Bujga. OCTaHAUTE CH3UMHU W MPOTEHHU ca MOHOMOp(HHU. B ToBa m3cienBaHe 3a MBPBH IBT Ce
cbhoOlaBa 3a CHIIECTBYBaHE Ha XUOPHIM MEXIy JABara BUAa. XUOPUAWTE ca PETUCTPHPAHH B
Cpenuzemno mope (ComnyH), KakTO W B ceBepoms3TodHaTa 4yacT Ha YepHo mope (bammoit YTpumr) c
MOMOIITA HA METOJU Ha eNeKTpodope3a U u30eNeKTpu4HO (pokycupane. ['eHeTHUHOTO pa3cTosHUEe Diei
(0.526) u Bpemeto Ha muBepreHuus (tnei = 3 215 000 roguun) mexxay M. barbatus (Bapuencku 3amuB) u
M. surmuletus (ConyH) naBaT qOKa3aTeNICTBA 3a ChIECTBYBAHETO HA TE3U JIBA JOOpPE NTUBEPTCHTHU BHIA
OT €JIUH POJ.

36



8. Pe3romeTa Ha PCUCH3UPAHUTEC II’\"GJ[I/IKHI[HH Ha (’)T)JI]'EIPCKH M aHTJIMIACKU €3UK

I'.32. Nikolov, V., lvanova, P, Dzhembekova, N., Panayotova, M., Raykov, V., Dobrovolov, I. 2015.
Application of allozyme markers for screening of turbot populations along Western Black Sea
coast., ZooNotes. 79: 1-15, ISSN 1313-9916.

Data for electrophoretic pattern of 26 loci, resolved for the 8 protein systems (7-enzyme and 1-
non-enzyme) assayed were used to investigate population structure of turbot along the Bulgarian and
Romanian Black Sea coasts using genetic diversity measures. Seventeen loci were polymorphic in all
populations and a total of 34 alleles were identified. Four types of tissue: muscle, retina, plasma and
haemoglobin were analyzed. The percentage of polymorphic loci was high (65.38%) within populations.
A low level of genetic differentiation among populations was detected, based on the Shannon’s
information index (0.446-0.448) and the coefficient of genetic differentiation between populations (FST
=0.014). The overall mean of within-population inbreeding estimate (FIS) was (-0.209) and demonstrated
low level of inbreeding. The genetic distance (DNei) between the populations was low and vary between
0.003 and 0.014. Genetic distances among turbot populations were positively correlated with geographic
distances (r = 0.474), but the association was not significant according to the Mantel test (p=0.651) and
showed a lack of correlation between genetic distance and the geographic location of populations. Results
identified one genetic stock with sufficient gene flow between all the three sites to prevent genetic
differentiation from occurring. Only 1.4% of the genetic variation was observed among populations.
Results revealed that adopting a single stock model and regional shared management could probably be
appropriate for sustainable long-term use of turbot along western Black Sea coast. Determination of the
contemporary state of the population distribution will be the prerequisite for determination of adequate
measures for exploitation and protection of the existing turbot populations along western Black Sea coast.

I'.32. HuxogosB, B., UBanoBa, I1, /I:xem0exoBa, H., [lanaiioroBa, M., PaiikoB, B., Jlo6poBoaos, U.
2015. IIpuo:keHue HA AJIO3UMHHM MAapPKepH 32 CKPUHUHT HA MOMYJIAIMHA HA KAJKaH Mo 3anajgHoTo
Yepuomopue., ZooNotes. 79: 1-15, ISSN 1313-9916.

Jananute 3a enekTpoOpeTUYHHUTE CIEKTpH Ha 26 JOKyca, TOIYYeHH OT § aHaIM3HPaHH
NPOTEHMHOBU CHCTEMH (7-C€H3UMHHU M |-HEEeH3MMHA), ca M3IOJI3BaHM 3a M3CJIEJBaHE HA IMOIyJallMOHHATA
CTPYKTypa Ha KajJKaHa MO OBJIrapcKOTO M PYMBHCKOTO UYEPHOMOPCKO KpaiOpexwe W OlleHKa Ha
TeHEeTHYHOTO pazHooOpaszme. CemeMHa/leceT JOKyca ca HMOTMMOP(GHH BHB BCHYKH TIOMYyJIAIUHA U ca
uneHtudumpanu oomo 34 anena. AHaiM3MpaHU ca YETUPH BUIA ThKaHHW: MYCKYJ, PETHHA, IUla3Ma W
xeMorsio6uH. IIpoueHTsT Ha noaMMOpGHHUTE JIOKYCH B HOIyJanuuTe € BUCOK (65,38%). YcTaHoBeHO e
HUCKO HHBO Ha T€HETHYHA NW(EpeHIHAIUs MEXAy MOMyJallMuTe Bh3 OCHOBA Ha HWH()OPMAIMOHHUS
unzekc Ha Illanbh (0,446-0,448) 1 koeduIMeHTa HA TeHETUYHA JU(EPCHIUAIUS MKy MOIMYJIAI[UUTES
(Fst =0,014). Cpennara oneHka Ha WHOpuauHra B pamkute Ha momyJsamusrta (Fis) e (-0,209) u mokassa
HUCKO HMBO Ha MHOpWAMHT. ['eHeTH4HOTO pascrostHue (Dnei) MEXIy MOMyTallMUTe € HUCKO U Bapupa
mexay 0.003 u 0.014. ['eHeTHYHUTE pa3CTOSHUS KOPEIUPAT MOJOXKUTENHO ¢ Teorpadekute (r = 0,474),
HO Bpb3KaTa He € 3Hauuma cnopell Tecta Ha Mantel (p=0,651) u moka3Ba JuIca Ha KOpenanus MEXIY
TeHETUYHOTO pAa3CTOSHHE M Treorpad)CKoTo MECTONOJOXKEeHHEe Ha TMOoIylanuuTe. Pesynrature
HWACHTU(QHULINPAxa eUH TeHETHUYEH 3arac ¢ JOCTaThbUCH I'eHEH MOTOK MEXAY TPUTE MECTOOOMTAHUS, TaKka
4e J1a ce MPEeA0TBpaTH NosBaTa Ha reHeTHaHa nudepermarus. Camo 1,4 % oT reHeTHIHHUTE BapuaIliy ce
HaOI01aBaT MeX Ty nomynanuuTe. ChIIECTBYBaHETO HA €IWH 3arac U HETOBOTO PErHMOHAIHO CTIOENEHO
yIOpaBlIeHHE ca OT 3HAYEHHE 3a YCTOMYMBO ABITOCPOYHO H3MOJI3BAHE Ha KajKaHa IO 3alagHOTO
YepHOMOPCKO KpaiiOpekne. YCTaHOBSIBAaHETO HA CHBPEMEHHOTO CHCTOSHHE Ha Pa3MpOCTPAaHEHHETO Ha
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MOMyJIaNuATa e ObJIe MPEIoCTaBKa 33 ONPE/ICIISTHE Ha aJ[cKBaATHU MEPKU 3a CKCIUIOATAIUs U OTla3BaHe
Ha CHIECTBYBAIINTE MOIYJIAIMN Ha KaJKaHa 110 3aMaJIHOTO YePHOMOPCKO KpaOpexme.

I'.33. lvanova, P., Nikolov, V., Dzhembekova, N. 2017. New data for invasive pilengas mullet species
Liza haematocheila, (Temminck and Schlegel, 1845) along Bulgarian Black Sea coast. Annals of
Warsaw University of Life Science - SGGW, Animal Science, 56, 2: 231-237, ISSN:1898-8830.

New data for invasive pilengas mullet species Liza haematocheila (Temminck & Schlegel, 1845)
along Bulgarian Black Sea coast. Liza haematocheila (Temminck & Schlegel) (syn. Mugil soiuy
Basilewsky) is an invasive mugilid species, native to the Amu Darya River basin. After numerous
introduction attempts to support commercial fisheries, this species established a successful breeding
population in the Sea of Azov during the early 1980s. This invasive species expanded its areal of
distribution and has been recorded for north-eastern Black Sea, Turkish coast, Aegean Sea and Western
Meditteranean. The present study covered new data for morphometrical and meristic characteristics of the
speciemens caught along Bulgarian Black Sea coast as well as genetic-biochemical evidence for species
identification.

I'.33. UBanoBa, Il., HukoaoB, B., /I:xemGexoBa, H. 2017. HoBu gaHHM 32 HMHBa3HBHHS BH]
muwienrac Liza haematocheila, (Temminck and Schlegel, 1845) nmo O0baArapckoTo YepHOMOPCKO
kpaiiopexue. Annals of Warsaw University of Life Science — SGGW, Animal Science, 56, 2: 231-237,
ISSN:1898-8830.

Liza haematocheila (Temminck & Schlegel) (curnonum na Mugil soiuy Basilewsky) e unBasuBen
kedaoB By puda, MecTeH 3a Oacelina Ha pexka Amynapst. Ciies; MHOTOOPOWHM OIIMTH 32 MHTPOYIIUPAHE
B TIOZIKpENa Ha THPrOBCKHs PUOOJIOB, TO3H BHJ Ch3JaBa YCIEIIHA Pa3MHOXKABAIA CE TOMyJIalus B
A30BckO Mope B Hadanmoro Ha 80-Te roauHu. To3u WHBAa3WMBEH BHJ pa3MIUpU apeajia CH Ha
pasnpOCTpPaHEHHE M € PETHCTPUPAH B CEBEPOM3TOYHATA 4acT Ha UepHO Mope, TYPCKOTO KpaiOpexue,
Ereficko mMope u 3amagHoro CpenmszemMHoMopue. HacTosioro wm3ciezBaHe BKIIOYBA HOBHM JaHHH 32
MOpPGOMETPUYHUTE M MEPUCTUYHM XapaKTEPUCTUKA Ha EK3eMIUISIPUTE, YJIOBEHH IO OBJITapcKOTO
YEepHOMOPCKO KpalOpexue, KakTO M T'eHETHKO-OMOXUMHYHH JOKa3aTelICTBA 3a WACHTH(HIUpaHEe Ha
BH]IA.

I'.34. lvanova, P. P., Dzhembekova, N., Kardjeva, V., Tsekov A. G., Raykov, V. S. 2017.
Microsatellite and allozyme variations in starlet sturgeon wild broodstock and hatchery-produced
offspring, used for restocking of Lower Danube River. Journal of Aquaculture Engineering and
Fisheries Research, 3(4): 199-206, doi: 10.3153/JAEFR17022, E-ISSN 2149-0236.

The natural population of all sturgeon species has been seriously affected by overexploitation in
combination with a substantial loss and degradation of habitats during the 20th century. Fish species
undergoing to restocking require information about the genetic identity of the existing fish populations.
The genetic pattern of sterlet (broodstock and offspring) were analyzed, using allozymes and seven
microsatellite loci (LS19, LS34, LS39, LS54, LS68, Aox45 and Aox27) as markers for species
identification. From the seven microsatellite loci three (LS57, Aox23 and Aox45) have shown a
tetrasomic profile. The most polymorphic locus for the broodstock was LS-57 with 12 alleles in
population, followed by Aox45, LS-68 and LS-54 with 10 alleles. For offspring, the most polymorphic
locus was Aox 23 with 11 alleles. Other loci presented a lower level of polymorphism range between 2 to
8 alleles identified for the analyzed individuals. The average observed and expected heterozygosities were
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0.429 and 0.413 in the broodstock and 0.500 and 0.423 in the offspring, respectively. The preliminary
data showed that selected allozymes and microsatellite markers allow identification of the stellate
sturgeon from Bulgarian farms and could be applied to test and control the broodstocks used for
restocking programmes.respectively. The preliminary data showed that selected allozymes and
microsatellite markers allow identification of the stellate sturgeon from Bulgarian farms and could be
applied to test and control the broodstocks used for restocking programmes.

I'.34. UBanoga, II. II., IxembexoBa, H. C., Knpaxesa, B., IllexoB, A. I'., PaiikoB, B. C. 2017.
MHKpOCﬂTeJII/ITHI(l U QJIO03MMHH BapUHalMm B MAaTOYHOTO CTAJ0 Ha 4YMraTta, ¢ JUMB IIPOM3X0ad H
HEroBoTo MOTOMCTBO, NMOJYYC€HO B JIIONMWJIHH U HU3MO0JA3BAHO 32 Bb3CTAaHOBABAHC Ha 3allacUTe Ha
BH/A MO J0JHOTO Tedyenue Ha pexa Jlynas. Journal of Aquaculture Engineering and Fisheries
Research, 3(4): 199-206, doi: 10.3153/JAEFR17022, E-ISSN 2149-0236.

IIpe3 20 Bek ecTecTBEHUTE NOIYJIAUK HA BCHUKU €CETPOBH BUIOBE Ca OMIIM CEPUO3HO 3aCETrHATH
OT CBPBLXCKCILIOATAllUA B KOM6I/IH3HI/ISI CbhbC 3HA4YHUTCIIHA 3ary6a nu Jerpaaanys Ha MCCTOO6I/ITaHI/I$ITa.
Bunosere pubu, noaiokeHn Ha Bb3CTAaHOBSIBaHE, M3UCKBAT MH(POPMAIMS 32 T€HETUYHATA UICHTUYHOCT
Ha ChINECTBYBAIIUTe PHOHM momyjanud. |'eHeTHYHaTa CTPyKTypa Ha uurara (Maro4yHO CTaj0 H
MOTOMCTBO) Oellie aHaTM3UpaHa, Ype3 W3IMO0I3BaHEe Ha aJlO3UMH U celleM MHUKpocaTequTHH Jokyca (LS19,
LS34, LS39, LS54, LS68, Aox45 u Aox27) kato Mapkepu 3a uiaeHTH(unupane Ha Buaa. OT cegemre
MukpocarenutHu Jokyca Tpu (LS57, Aox23 u Aox45) ca mokaszamu TerpazomeH mnpodmia. Haii-
MONIMMOP(HUSAT JOKYC 32 MAaTOYHOTO cTafo e LS-57 ¢ 12 amena B momymnanusra, cieqsad ot Aox45, LS-
68 1 LS-54 ¢ 10 anena. 3a moroMcTBOTO Hal-MONMMOPQHUAT JToKyc € Aox 23 ¢ 11 anena. [Ipyru nokycu
MPEJCTaBsAT MMO-HIUCKO HUBO Ha MOJMMOP(GU3bM B Mara3oHa Mexay 2 10 8 anena, WACHTH(QUIMpaHH 32
aHanu3upanute nHAUBUAN. CpeaHaTa HaOMoJaBaHa U OYaKBaHA XeTEPO3UTOTHOCT ca choTBeTHO 0,429 n
0,413 B matounoro cramo u 0,500 u 0,423 B moromctBOTO. [IpenaBapurenHuTe MaHHU TOKa3axa, de
n30paHUTE aJlO3MMHHU U MHUKPOCATEJIUTHU MapKepH MO3BOJISIBAT MACHTH(HLIMpPAHE HA €CETPOBU pUOH OT
OBArapcKuTe pa3BbIHU CTONIAHCTBA U MOTaT Ja ObJAT MPUIIOKEHH 32 TECTBAHE M KOHTPOJ HA MaTOYHOTO
CTaJI0, M3MOJI3BAHO B MPOIPaMHUTE 32 BH3CTAHOBSIBAHE HA 3aIlacHTe.

I'.35. Turan, C., lvanova, P., Soldo, A. 2016. Structuring and Migration Pathway of Atlantic bonito.
Sarda sarda. Natural and Engineering Sciences, 1 (3): 56-65, (e-1SSN:2458-8989).

Population structure of Atlantic Bonito Sarda sarda in the Mediterranean Sea and possible
pathway of migration for spawning and feeding was discussed on the bases of genetic and morphological
dataset. The effects of topographic and hydrographic factors on the connectivity and migration pattern of
Atlantic Bonito in Turkish, Bulgarian and Croatian marine waters and fishery management implications
of putative stocks were correspondingly referred.

I'.35. Typan, Ax., UBanoBa, II., Coamo, A. 2016. CTpykTypupaHe M MHIPallMOHEH NBT Ha
nanamyna Sarda sarda, Natural and Engineering Sciences, 1 (3): 56-65, 2016, (e-1SSN:2458-8989).

CrpykTrypara Ha momyJjanusra Ha najgamyna Sarda sarda B Cpean3eMHO MOpe U Bb3MOKHHTE
IIBTHINA HA MUTPAIUS 32 XBBPJSHE Ha XaiiBepa W OTXpaHBaHE Osfxa aHATM3WpaHU Ha OazaTa Ha HaboOp OT
reHeTHuyHu 1 Mopdonornyan ganHu. llocouenn Osxa edexkrtute Ha TomorpadCcKuTe W XUAPOrpad)cKu
(hakTopy BHPXY CBBP3aHOCTTA W MHUTPAIMATA Ha MajJaMyJa B TYPCKH, OBJITAPCKH W XBPBATCKH MOPCKHU
BOJIY U TTOCJICANIINTE 32 3aIIaCUTe U YIPABICHUETO Ha pUOOIIOBA.
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I'.36. Turan, C., Ivanova, P., Giirlek, M., Yaglioglu, D., Ergtiden, D., Karan, S., Dogdu, S., Uyan,
A., Oztirk, B., Nikolov, V., Raykov. V., Dobrovolov, 1., Khanaychenko, A. 2019. Phylogenetic
relationships of turbot species (Scophthalmidae) inferred from the mitochondrial COlll gene and
morphological characters. Natural and Engineering Sciences, 4, 1, 9, 28-41, ISSN:2458-8989.

In this study, the validity, distribution and structure of three turbot species, Scophthalmus
maeoticus, S. maximus, S. rhombus, belong to Scophthalmidae family in Turkish, Bulgarian and Russian
coastal waters were determined with mtDNA sequencing of Cytochrome c oxidase subunit 111 (COIII).
The sequencing of the COIlII region revealed 8 bp variable and 6 bp parsimony informative sites between
all turbot species. The overall genetic and haplotype diversities among all turbot species were found to be
0.004109 and 0.7655, respectively. Genetic distance analysis showed that the highest nucleotide
differences was observed between S. maximus and S. rhombus species with a value of 0.09620 and, the
lowest value (0.02482) was observed between S. maximus and S. maeoticus species. Neighbor Joining
and Maximum Parsimony phylogenetic approaches resulted in the similar tree topologies that S. maximus
and S. maeoticus were found as sister group, whereas S. rhombus was more divergent from this group.
The mtDNA COIIl gene is a useful genetic marker for species specific identification of the genus
Scophthalmus due to its inter-specific heterogeneity producing a species-specific pattern. In
morphological analyses, S. rhombus was most differentiated from S. maximus and S. maeoticus. The
genetic data was supported by the detected morphometric variations among the turbot species.

I'.36. Typan, [I:x., UBanoBa, I1., I'iopaek, M., SArauoray, /., Epaioxxen, ., Kapan, C., Tloxxy, C.,
Vau, A., O3rypk, Bb., Huxoson, B., PaiikoB, B., /loopososioB, H., Kaunaiiuenko, A. 2019.
dujoreHeTUYHN BPb3KH Ha BuaoBe KaakaH (Scophthalmidae), Hu3Benenm Ha 0a3a Ha
mvurtoxonapuainus COIIl ren u mopdonornunu xapaxrepucruku. Natural and Engineering
Sciences, 4, 1, 28-41, ISSN:2458-8989.

B ToBa wM3cieaBaHE BaJMIHOCTTA, PAa3MpPOCTPAHEHHUETO M CTPYKTypaTa Ha TpU BHJA KajKaH,
Scophthalmus maeoticus, S. maximus, S. rhombus, npuHamTexamu kpM cemeiictBo Scophthalmidae ot
TYpCKH, OBJITAPCKU U PYCKH KPalOpe:KHU BOJIU 0sXa ONpE/ICIICHU ChC CEKBEHUpPAHE Ha CyOeMHHUIIATa Ha
muroxpom ¢ okcumaza Il (COIll) na muroxonapuannara JIHK. CekBenupanero na COIIl pernona
paskpuBa 8 bp npomensuBe 1 6 bp parsimony uHMGOPMATHBHH YYaCTBIIM MKy BCHUKH BHIOBE KAJIKaH.
YcTaHOBEHO € TEHETUYHOTO M XaIIOTHUITHO pa3HooOpasue ¢hC cToHOCTH choTBeTHO 0,004109 1 0,7655.
AHaNMM3bT HA TEHETHYHO PA3CTOSHHE TO0Ka3a, Y€ Hal-BHCOKHUTE HYKJICOTHIHW Pa3IMKH ce HaOmomaBaT
Meskay BumoBere S. maximus u S. rhombus cwe croitroct 0,09620, a Hait-uHuckaTa croinocT (0,02482) ce
HabmromaBa Mexay S. maximus um S. maeoticus. ®wiorenetnunu aHanusu Ha Neighbor Joining u
Maximum Parsimony noBene 10 MOJOOHH TOMOJOTHH Ha (HIOT€HETHYHHTE IbPBETA, MPH KOUTO S.
maximus u S. maeoticus gopMupar cecTpuHCKa Tpyma, HoKato S. rhombus ce pasnuuaBaiie moBedye OT
tazu rpyna. ['eabTr mMtDNA COIIl e npunoxuM TeHEeTHYEH MapKep 3a BHMIOBO clelu(UYHA
nneHtudukanus Ha pox Scophthalmus mopanu HeroBata MeXITYBUAOBA CIEIMU(PUYHA XETEPOTESHHOCT.
ITpu MopdomornuauTe aHaau3u S. rhombus Gemte Hali-oTaanedeH OT APYTMTE JBa BHIAA. | eHETHUHUTE
JaHHH 0s51Xa MOJIKPETICHH OT YCTAHOBEHUTE MOPGOMETPHYHU BapUAIUK CPEJl BUIOBETE KAJIKaH.
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I'.37. lvanova, P., Petrova, E. 2018. Identification of black mussel (M. galloprovintialis, Lamark,
1819) populations in two zones in northern Bulgarian Black Sea part based on esterases
polymorphism. 14th Int. Conference on Marine Science and Technology ""Black Sea', 155-161,
ISSN:1314-0957.

Esterases as specific markers were analyzed to assess the genetic diversity of investigated black
mussel (Mytillys galloprovintialis) populations in two zones along the northern Bulgarian Black Sea
coast. Isoelectric focusing on muscleunspecified esterases (EST) on polyacrylamide Ampholone gel with
pH gradients between 3.5-10.0 was carried out. Two polymorphic loci (EST-1* and EST-2*) with three
allele system of inheriting were found. Low genetic distance (Dnei =0,010) between the samples from the
two localities was observed. The registered excess of homozygosity could be explained with population
subdivision structure. The values of mean FST (0,008) and gene flow (Nm) showed low level of
geneticdifferentiation, which indicate an unrestricted gene flow among them.

I'.37. UBanosa, II., IlerpoBa, E. 2018. Unentudukanus Ha nomyjanuure Ha depHa muaa (M.
galloprovintialis, Lamark, 1819) B 1Be 30Hu B ceBepHaTa 4YacT Ha Bbarapckoro Yepuomopue Bb3
ocHOBa Ha nmosimMop¢u3bM Ha ecrepasure. 14th Int. Conference on Marine Science and Technology
"Black Sea", 155-161, ISSN:1314-0957.

Ecrepazure xaro cmenuduyHn Mapkepu Osxa aHaIM3MpPaHW 3a OLEHKAa HA TEHETHUYHOTO
pa3HooOpa3ue Ha W3cieABaHuTe Homysauy Ha yepHara muga (Mytillys galloprovintialis) B ae 30Hu mo
ceBepHOTO bwirapcko YepHomopue. M3BBpIIEHO € M30€NeKTPUYHO (DOKycupaHe Ha HecTeUU(pUIHHTE
ectepasu (EST) Bppxy monmuakpunamuneH am¢ononos ren ¢ pH rpamguentn mexay 3,5-10,0. Otkpuru ca
nBa nonumopduu okyca (EST-1* u EST-2*) ¢ Tpu anenHa cucrema Ha yHaciensBane. HaOmonaBa ce
HucKka reHetnuHa aucTaHius (Dnei =0,010) mexnmy mpoOurTe OT ABeTe Haxoauiia. PeructpupaHusr
W3JMITBK Ha XOMO3UIOTH MOXE Ja ce OOSCHH ChC CTPYKTypaTa Ha IMOAPA3JENsiHE Ha MHOMyJIaLusTa.
Cro#inocture Ha cpegaus Fsr (0,008) m remnuss motok (Nm) moka3BaT HHUCKO HHBO Ha TECHETHYHA
nudepeHnnanys, KOeTo I0Ka3Ba HEOTPAaHNUEH I'eHEeH IOTOK MEKIY TSIX.

I'.38. Dzhembekova, N., Ivanova, P., Moncheva, S., Nagai, S. 2018. Taxonomic diversity of marine
sediments from the Black Sea: next-generation sequencing survey. 14th Int. Conference on Marine
Science and Technology "'Black Sea', 2018, ISSN:1314-0957, 162-167.

Marine sediment biodiversity from 13 stations located in different areas across the Black Sea
(coastal, shelf and open sea) was investigated by a next generation sequencing-based method. A set of
primers to target the V7-9 18S rRNA region was applied. From the dataset including a total number of
2,483,047 sequences, 63% were clustered at 98% of similarity. Opisthokonta, Viridiplantae, and
Alveolata were the most taxonomically diverse, accounting for over 20% of the total operational
taxonomic units number each. The data received confirmed the high eukaryotic diversity harbored in
marine sediments. High throughput sequencing is a promising approach to explore the biodiversity stored
in environmental sediment samples.
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I'.38. M:xxembexoBa, H., UBanoBa, I1., MonueBa, C., Haraii, C. 2018. TakconoMu4HO pa3Hoodpa3ue
HAa MOPCKHUTE CEAUMECHTH OT ‘Iepﬂo MoOpe: u3cjieABaHe Ype3 CCKBCHUPaAHE 0T CJeABallo MOKOJICHUE,
14th Int. Conference on Marine Science and Technology ""Black Sea', 2018, 1ISSN:1314-0957, 162-
167.

buopa3noo0OpazneTo Ha MOPCKUTE CEMMEHTH OT 13 CTaHIMM, Pa3MoIOKEHH B Pa3IuuHH PaiOHH
Ha YepHo Mope (KpaitOpexHu, MEI(POBH U OTKPHUTOMOPCKH), OeIIe M3CIeABAHO UpPe3 CCKBHHHPAHE OT
HOBO TNokoseHue. [Ipunoxen e Habop oT mpalimepu, HacoueH KbM V7-9 18S rRNA perunona. Ot nHabopa
OT JaHHHM, BKIrouBal o61ro 2 483 047 cexksennuu, 63% ca rpynupanu ipu 98% cxozactso. Opisthokonta,
Viridiplantae u Alveolata ca Hali-pa3HOOOpa3HM OT TaKCOHOMHYHA TJICJHA TOYKA, KATO BCAKA OT TSIX
npezcTapisiBa Hax 20% oT oO1ust Opoii Ha ONepaTUBHUTE TAKCOHOMUYHH eUHUILIM. [loydyeHuTe qaHHH
MOTBBPXKIABAT TOISIMOTO €yKapUOTHO pa3HooOpasue B MOpCKHTe cenuMeHTH. CeKBEHHPAHETO OT HOBO
MOKOJIGHHE ¢ oOelaBall MOAXOJ 3a H3Cie[BaHe Ha OHOpa3HOOOpasHeTo, ChXpaHIBaHO B MPoOU OT
CEIMMEHTH OT OKOJIHATA Cpelia.

I'.39. Dzhembekova, N., Moncheva, S., lvanova, P., Slabakova, N., Nagai, S. 2020. 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,
ISBN 978-619-00-1217-7.

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 described. In planktonic communities, 13 operational
taxonomic units (OTUSs) associated with potentially toxic species were detected, based on amplifying 18S
V4-V5rRNA 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 18 S V7-V9 r RNA
gene regions, 21 OTUs were assigned to harmful microalgae, most of them not yet identified
morphologically in Black Sea sediments (e.g. Azadinium dexteroporum, A.poporum, Amphidoma
longuda, 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.

I'. 39. JxembOexoBa, H., MonueBa, C., HBanoBa, IlI., CnabaxoBa, H., Harai, C. 2020.
MoJekyasipHaTa TAKCOHOMHSI — HOBO TO3HAaHHe 32 TOTEHIHAJHO TOKCHYHHTE BH/I0BE
¢uronnankton B UepHo mope. Humboldt Kolleg - Science without Borders: Alexander von
Humboldt's Concept in Today's World, Proceedings, ISBN 978-619-00-1217-7.

VHOBaTHBHUAT METareHeTUIEH MOAX0 € MPUIIOKEH 32 aHaJIM3 Ha MPOOH KaKTO OT BOJHHS CTHIIO,
Taka ¥ OT CEJUMEHTH, 3a J1a Ce U3CJeBa ,,BUAMMOTO" U ,,CKPUTOTO  pa3HOOOpPa3re OT MUKPOBOIOPACIIH.
Pesynrarute paskpuBarT MHOrO NO-TOJSIMO pa3HooOpa3ue Ha MHKpoBojxopaciun B UYepHo Mope B
CpPaBHEHHE C ONHMCAHWUTE TMO-paHO. B TUIaHKTOHHWTE CHOOImIECTBA ca OTKpUTH 13 omepaTtuBHHU
takconomuynn equauiy (OTU), Ha Ga3ara Ha amrmumduimpane Ha 18S V4-V5rRNA renHn peruony,
CBBp3aHH C MOTEHIMATHO TOKCHYHM BHJIOBE Hsikou OT kouTo (Aureococcus anophagefferens, Karenia
bicuneiformis, Karlodinium veneficum u Pfiesteria piscicida) ca cro6mienu 3a mspeu msT B UepHO MoOpe.
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Cpen eranute Ha TOKOW B OCHTOCHHUTE CHOOIIECTBA, OICHEHH upe3 m3noi3BaHe Ha 18 S V7-V9 r PHK
reaHu pernonu, 21 OTUs 6sxa onpeneracH: KaTo BPEIHH MUKPOBOIOPACITH, TIOBEYETO OT KOMTO BCE OIIE
He ca uaeHTHUIUpaH MOP(OIOTHIHO B ceuMenTuTe Ha UepHo mope (Hamp. Azadinium dexteroporum,
A. poporum, Amphidoma longuda, Karenia papilionacea u Fibrocapsa japonica). Hosust momxon
MIPEeIOCTaBs EPCIEeKTHRA 3a IMO-TIPEIM3HO WASHTH(HUINPaHEe Ha BHAOBETE M OCOOEHO 3a OTKpPHBAaHE Ha
BUJIOBE, MTPEIN3BUKBAIIM BPSIHU IILMTESIKU B €TAITUTE HA MOKOSIIUTE UM CTaJNH, KOSTO € HHCTPYMEHT 32
Mpriiarane Ha e(eKTHBHA MPOTpaMH 32 MOHUTOPHHT M TIPOYYBAHUS 32 OIleHKa Ha €KOJIOTHYHUS PUCK.

I'.40. Ivanova, P., Dzhembekova, N., Atanassov, I., Rusanov, K., Raykov, V., Zlateva, I., Yankova,
M. 2020. 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, 2020, e-ISBN 978-619-7065-39-8.

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 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.

I'.40. UBanoBa, I1., I:xembexoBa, H., Atranacos, U., Pycanos, K., Paiikos, B., 31ateBa, U., SInkoBa,
M. 2020. IIpwIoKuMOCT HA KOHTPOJHHMA pernoH Ha mutoxoHapuamHata /IHK 3a oumenka Ha
NONMyJIaMHUTEe HA KajJKaHa Mo OBbJrapckoTo 4YepHOMOpPcKo Kpaiiope:kue. Proceeding of 1st
International conference on Environmental protection and disaster RISKs, 2020, e-ISBN 978-619-
7065-39-8.

KankaubT € 1eHeH NpOMHIUICH BHJ puba, Kiacu(uIMpaH KaTo 3acTpaiieH. [lo3HaBaHeTO Ha
HUBOTO M Pa3NpOCTPAHEHHETO HAa TEHETHYHOTO pa3HOOOpa3ue Mpu KajlkaHa € BaKHO 3a pa3pabOTBaHETO
Ha CTpaTeruy 3a OlEeNIABaHE M 3a 3ala3BaHe Ha TEXHUS €BONIOIHOHEH mMmoTeHIan. CeKBEeHIMUTE Ha
MUTOXOHJIPHATIHYSI KOHTPOJIEH PETrHOoH O0sfXa W3CIelBaHM, 3a Ja C€ OICHM BapHaOWIHOCTTA B
MIOMyJIAIIMOHHO-TEHETUYHATA CTPYKTypa Ha €JHa TOMyJaIus KajkaH II0 CEBEPHOTO UYEPHOMOPCKO
kpaiopexue. Otkputu ca 19 CR xamnoruna B nomnysnanusrta Ha [1labna, KOMTO ca Cpeliany Mmo-paHo Mpu
kankaHa B YepHo u CpeamseMHo MopeTa. BUCOKOTO HMBO Ha XaruloTHIHO pa3HooOpasue (h = 0,954 +
0,022) m MHOTO HHCKO HHBO Ha HYKJICOTHAHO pazHooOpaszme (m = 0,00563 £ 0,00063) mokaszBa roism
Opoil TACHO CBBp3aHM XaIUIOTUIIOBE M TMIpeNIojiara, 4e Ta3u IOMyJalus MOXe Ja € MpeThpIisiia
ckopormrHo pazmmpsiBane. D tectsT Ha Tajima u Fs TecTbT Ha Fu mpexamonarat ckopoieH phCT Ha
MOMyJTanyaATa. YCTaHOBEHUTE 3a momyjnamnusara Ha [llabma xaruioTWmoBe ca XapaKTepHH 3a Te3H,
HaOJII0/ITaBaHU 32 CEBEPHOTO YEPHOMOPCKO KpaiOpeKue W MOraT Jia Ce€ M3IOJI3BAT 332 pa3rpaHUYaBaHETO
Ha TOMYJIAIIUUTE TI0 OBJITAPCKOTO YEPHOMOPCKO Kpaibpexue.
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I'.41. Bat, L., Ivanova, P., Dobrovolov, 1., Shulman, G.E., Nikolsky, V.N., Yuneva, T.V,,
Shchepkina, A.M., Kideys, A.E. 2007. The population structure of the Black Sea anchovy.
Aquculture & Fisheries, 2, 51-56, ISSN 1306-0570.42.

The European anchovy Engraulis encrasicolus L., a shoaling clupeoid fish, is distributed along
the eastern Atlantic coast from Scandinavia to West Africa, and is also found in the Mediterranean, Black
and Azov Seas (Whitehead et al., 1998). Kalnina, Kalnin (1984), Kalninet al. (1984), Kalnin, Kalnina
(1985 examined introgresive hybridization of two anchovy races in the Black Seas, using biochemical-
genetic methods. Dobrovolov (1976,1978,1987 and 1992), Dobrovolov et al., (1980) amd lvanova,
Dobrovolov (2006) on the basis of allozyme analyses, studied the phylogenetic relationship between E.
encrasicolus from the Athlantic Ocean and the Mediterranean Basin. One of the aim of the project is to
clarify population structure of anchovy in the different regions of the Black Sea using genetic-
biochemical markers.

I'.41. bart, JI., UBanoBa, II., lo6poBoJioB, U., Illyaman, I'. E., Hukoscku, B. H., IOneBa, T. B.,
Mlenkuna, A. M., Kupeiic, A. E. 2007. CTpyKkrypaTa Ha NOIYJAUMATA HA YEPHOMOPCKATA XaMCHs,
Aquculture & Fisheries, 2, 51-56, ISSN 1306-0570.

Esponeiickata xamcusi Engraulis encrasicolus L., cragna puba ot cemeiictBo Clupeidae, e
pasnpocTpaHeHa MO M3TOYHOTO KpaiOpekne Ha ATiaHTHYecKus OkeaH oT CKaHIWHaBHUS J0 3amajHa
Adpuka u ce cpemia coio B Cpeauzemuo, Yeprno u Azoscko mopeta (Whitehead et al., 1998). Kalnina,
Kalnin (1984), Kalnin et al. (1984), Kamuun, Kanuuna (1985) wu3cnenBaT HHTpOrpecHBHATA
XuOpHIM3anusl Ha JBE pacH XaMcus B YepHO Mope, HM3IOJ3BANKH OHMOXMMUKO-TEHETHYHH METOJH.
Jo6posoior (1976,1978,1987 u 1992), JlodpoBonos u ap., (1980) u Nsanora, Jo6pososior (2006) Ha
0azaTa Ha aJO3UMEH aHajiW3 u3clenBaT (QHUIOreHeTHYHaTa Bpb3ka Mexay E. encrasicolus or
ATmantndeckus okeaH M CpemuzeMHOMOpCKus OaceitH. ExqHa oT menwrte Ha TpOEKTa € Ja ce H3SICHU
MOMyJTal[HOHHATAa CTPYKTypa Ha XaMCHATa B Pa3JIMYHUTE PErHOHM Ha YepHO Mope C MOMOIITa Ha
TeHETUYHO-OMOXUMHYHN MapKepH.

I'.42. Turan, C., Karan, S., Yaglioglu, D., Ivanova. P., Nikolov. V. 2019. Application of Fourier and
Truss methods for otolith shape structuring of turbot Scophthalmus maximus populations.
Proceeding of Next Generation Biometry Workshop and Course. Published by Natural and
Engineering Sciences, Iskenderun, Turkey, 2019, 77p, ISSN 2458-8989.

Fourier and Truss Methods were applied on otolith shapes of turbot Scophthalmus maximus
populations. Turbot samples were collected from Bandirma in the Marmara Sea, and Sakarya and Giresun
in the Black Sea. Otoliths from these samples were removed and cleaned with glycerol, and imagesof
each otolith were taken with digital camera. Images of each otolith wereanalysed with BioMorph with
Fourier and Measurements applications. The results of both analyzes were in accordance and exhibited
that the Marmara Sea (Bandirma) population revealed otolith shape from the West Black Sea (Sakarya)
and East Black Sea (Giresun) populations. The Fourier method seems to be more powerful than the
otolith Truss method for stock discrimination of turbots.
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I'.42. Typan, Y., Kapan, C., SArauoray, ., UBanosa. Il., Hukonos. V. 2019. Ilpuioxenue Ha
meroaute Ha ®ypue um Tpac 3a crpykrypupane Ha ¢opMara Ha OTOJMTA NPH NOMYJALUM HA
kaakana Scophthalmus maximus. Proceeding of Next Generation Biometry Workshop and Course.
Published by Natural and Engineering Sciences, Iskenderun, Turkey, 2019, 77p, ISSN 2458-8989.

Metomute Ha @ypue u Tpac 0sxa MPUIIOKEHU BEPXY (hopMara Ha OTOJIUTUTE MPH TOITYJIAIUUTE
Ha kajkana Scophthalmus maximus. ITpo6u ot kamkad 0sxa cebpanu or Bandirma B MpaMopHO Mope u
Sakarya u Giresun B UepHo Mope. OTOIUTHTE OT T€3H MPoOU 0s1Xxa OTCTPAHCHH U MTOYUCTEHH C TIUIEPOIT
1 M300paXkeHnsT Ha BCEKH OT TAX Osixa HarpaBeHH ¢ nudpoBa Kamepa. Te 0sxa anamusupanu ¢ BioMorph
npwiokeHus 3a dypre MeTo/la U 3a opa3MepsBaHe Ha oTonuTa. PesynraruTe OT aBara aHaim3a 0sxa B
ChOTBETCTBHE U TIOKa3axa, 4e nomyanusata Ha Mpamopro mope (Bandirma) paskpusa ¢opma Ha oTonmTa
XapakTepHa 3a MOIyJaluuTe B 3amaqHata yact Ha YepHo mope (Sakarya), mokaro tasu ot Giresun 3a
n3To4HaTa yact Ha UepHo Mope. MetonbT Ha Dypure u3riexkaa mo-mpuaokUM OT METOIa Ha OTOJIMTA Ha
Tpac 3a pa3rpaHnvaBaHe Ha 3aMaCUTE OT KaJIKaH.

45



8. Pe3romeTa Ha PCUCH3UPAHUTEC II’\"GJ[I/IKHI[HH Ha (’)T)JI]'EIPCKH M aHTJIMIACKU €3UK

NYBJUKAIIMA U3BbH NP BPA IO KOUTO E OBSIBEH KOHCKYPCA

Radanova, M. A., lvanova, P. P., Ivanova, D.G. 2015. Analysis of healthy cohorts for single
nucleotide polymorphisms in Clq gene cluster. Journal of Bioscience and biotechnology, 4, 3,
Plovdiv University Press "Paisii Hilendarski”, ISSN: 1314-6246, 365 — 370.

C1q is the first component of the classical pathway of complement activation. The coding region
for Clq is localized on chromosome 1p34.1-36.3. Mutations or single nucleotide polymorphisms (SNPs)
in C1qg gene cluster can cause developing of Systemic lupus erythematosus (SLE) because of Clq
deficiency or other unknown reason. We selected five SNPs located in 7.121 kbp region on chromosome
1, which were previously associated with SLE and/or low C1q level, but not causing C1q deficiency and
analyzed them in terms of allele frequencies and genotype distribution in comparison with Hispanic,
Asian, African and other Caucasian cohorts. These SNPs were; rs587585, rs292001, rs172378, rs294179
and rs631090. One hundred eighty five healthy Bulgarian volunteers were genotyped for the selected five
Clg SNPs by quantative real-time PCR methods. International HapMap Project has been used for
information about genotype distribution and allele frequencies of the five SNPs in, Hispanics, Asians,
Africans and others Caucasian cohorts. Bulgarian healthy volunteers and another pooled Caucasian cohort
had similar frequencies of genotypes and alleles of rs587585, rs292001, rs294179 and rs631090 SNPs.
Nevertheless, genotype AA of rs172378 was significantly overrepresented in Bulgarians when compared
to other healthy Caucasians from USA and UK (60% vs 31%). Genotype distribution of rs172378 in
Bulgarians was similar to Greek-Cyriot Caucasians.For all Caucasians the major allele of rs172378 was
A. This is the first studyanalyzing the allele frequencies and genotype distribution of C1q gene cluster
SNPs in Bulgarian healthy population.

PananoBa, M. A., UBanoBa, II. Il., UBanoBa, /I.I'. 2015. AHanu3 Ha 31paBU KOXOPTH 32 eAUHUYHH
HykJeoTuaHd nosmmmopgusmu B Clq renen kancrep. Journal of Bioscience and biotechnology, 4, 3,
Plovdiv University Press "Paisii Hilendarski”, ISSN: 1314-6246, 365 — 370.

Clq e mbpBUAT KOMIIOHEHT Ha KJIaCHYECKHs IbT Ha aKTUBUpaHe Ha KoMIuieMeHTa. Koaupamusr
peruon 3a Clq e moxamm3upad Ha xpomozoma 1p34.1-36.3. MyTanuu wWid €IWHUYHU HYKICOTHIHU
nomumopduzmMu (SNP) B Clq reHHus KiabcTep Morar Ja NPHYMHAT Pa3BUTHE HA CHUCTEMEH JYIyC
eputematosyc (SLE) mopamu nedunur nHa Clq wnm apyra HensBecTHa npuunHa. M30paxme mer SNPs,
pasnonoxenu B 7.121 kbp pernon Ha xpomo3zoma 1, kouto npeau Tosa 0sxa cBbp3aHu cb¢ SLE n/nnm
Hucko HuBo Ha Clq, HO He mpuumHaBaT AeduuuT Ha Clq W M aHaIM3MpaxMe IO OTHOUICHHE Ha
YEeCTOTUTE Ha aJeJIUTEe U Pa3Npe/ie]IeHUeTO Ha TEHOTHIIA B CPAaBHEHHUE C MCIIAHCKH, a3UATCKH, aQpUKAHCKH
U Ipyru KaBKa3zku koxoptu. Tesu SNP Osaxa: rs587585, rs292001, rs172378, rs294179 u rs631090. Cto
OCeMJIECET W TeT 3paBu ObIrapcku T00poBOINHM Osxa reHOoTUNHpaHu 3a u3dpanute net Clq SNP upes
konnuectBeHM PCR Meronn B peanHo Bpeme. MexnyHaponHusT npoekT HapMap e u3nonssaH 3a
nHGOpPMAaLMsT OTHOCHO DPAa3NpellelIeHHeT0 Ha I'eHOTUIHUTE M YeCTOTUTe Ha anenute Ha merre SNP B
JNATUHOAMEPUKAHCKH, a3WaTCKW, aQpUKaHCKM W JPYrH KaBKa3KM KOXOPTU. bearapcku 3apaBu
I00pOoBONLIM M Apyra o0eIMHEeHa KaBKa3ka KOXOpPTa UMaT 1MoJ00HM YECTOTH Ha TeHOTHIIOBE U ajiefid Ha
rs587585, 15292001, rs294179 u rs631090 SNPs. Benpeku ToBa, reHoTHr AA Ha 15172378 € 3HAaUUTEITHO
CBPBXIIPEJCTAaBEH NMpH OBJATapuTe B CpaBHEHHE C Apyru 3apaBu kaBkasuum orT CAILl m OGenuHEHOTO
kpasictBo (60% cpemty 31%). ['eHoTunHOTO pasnpexaenenue Ha 15172378 npu Obarapute € NogOOHO Ha
TPBIKO-KHPUOTCKUATE KaBKa3IH. 3a BCHUKU KaBKa3IM OCHOBHUAT ajen Ha 15172378 e A. ToBa e mppBOTO
W3CIe/IBaHe, aHAIM3UpPAIlo0 YECTOTHTE Ha allelIMTe W paslpeneieHuero Ha reHotuna Ha Clq reHHu
kirscTepHr SNPs B Obirapcka 3/1paBa momyianysi.
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HAYYHO-TEXHHUYECKHU JOKJIAIU C ISBN

1. Yankova, M., Raykov, V., Ivanova, P., Dzembekova, N. 2020. Biological monitoring of landings
of commercially important species, ISBN 978-619-245-078-6,
DOI:https://doi.org/10.7546/10.BAS.2020.5, 131 pp.

Fish are an important component of aquatic ecosystems through their role as consumers of other
organisms and they can have a significant influence on the structure and function of these ecosystems.
Because of this, adverse effects on fish can have adverse flow—on effects on other aquatic organisms even
if they are not directly affected by those changes in water quality. Monitoring of fish communities can,
therefore, provide a useful indicator of the ecological health of natural waters. Fish are sensitive to many
changes in water quality and habitat structure caused by human activities and by natural causes. Common
adverse anthropogenic effects on fish can result from many factors including: contamination of water by
waste metal pollution, pesticides, salinity and organic wastes and nutrients causing either direct effects on
fish health or indirect effects on the oxygen climate in the water through eutrophication; and physical
habitat changes such as thermal pollution, changes in stream flow regime, stream bed aggradation, de-
snagging, and land clearance, especially in riparian zones. Consequently, as well as their intrinsic
biodiversity value and the human food value of some species, fish can be useful indicators of the impact
of many different human activities on the environmental health of a water body. Multiannual biological
monitoring on landings provides the so called “Fishery dependent” information. The Black Sea sprat
(Sprattus sprattus L.) is a key species in the Black Sea ecosystem. The aim of this study was to collect
and to analyze dynamics in length, weight and age distribution as well as to determine the condition of the
sprat species using the so-called Fulton’s condition factor. The condition factor is also a useful index for
monitoring of feeding intensity, age, and growth rates in fish. It is strongly influenced by both biotic and
abiotic environmental conditions and can be used as an index to assess the status of the aquatic ecosystem
in which fish live. Biological information on sprat species collected each month, analyzed and compared
to previous periods could be used for estimation of growth parameters. These indicators are very
important for the short-lived species. Reliable and informative long-term data are crucial for the
assessment of fish stocks, fisheries management and the decision-making process in general.

1. SIluxoBa, M., PaiikoB, B., UBanoBa, Il., :xemGexoBa, H. 2020. buosioruieH MOHUTOPHHT Ha
pa3ToBapBaHUATA HA CTONAHCKH HEeHHU BU/I0BE, ISBN 978-619-245-078-6,
DOI:https://doi.org/10.7546/10.BAS.2020.5, 131 c.

Pubute ca BakeH KOMIOHEHT Ha BOJHHTE €KOCHCTEMH M KAaTO XpaHEUIH Ce C APYT'H OPraHu3MH
WMaT 3HAYMUTENHO BJIHMSHUE BHPXY CTPYKTypata M (yHKIHsATAa Ha Te3u ekocutemurte. [lopaam Toa
HebOnaronpusTHUTe epeKTH BEPXyY PHOUTE MOTaT Jia IMaT HeOIaronpuaTH! e)eKTH U BbPXY JPYTH BOAHU
opranm3mu. CrenoBaTelHO MOHUTOPHMHI'BT Ha PHOHHMTE CBHOOLIECTBA MOXE Aa Oblle WHAUKATOP 3a
EKOJIOTHYHOTO 3/IpaBe Ha MNPHUPOJHHUTE BOJAWU. PuOWTE ca YyBCTBHTEJHH KbM MHOTO TNPOMEHH B
KayecTBOTO Ha BOAATa M CTPYKTypaTa Ha MECTOOOMTaHUsTa, NMPUYMHEHHM OT YOBEIIKaTa AEHHOCT U
€CTEeCTBEHM NpUUMHH. YecTo cpelraHuTe HeONaronpusiTHU aHTPOIOT€HHU BB3JCHCTBUS BBPXY pHOHTE
Morar ja ObJaT pe3yiraT OT MHOTO (haKTOpH, BKIFOUMTEIHO: 3aMbpCSIBaHE Ha BOJIATa, MPHUYUHEHO OT
OTNAaJb4YHU METAIH, NECTULHIN, OPTAaHUYHH OTIAAbLUU M XPAHUTEIHH BELIECTBA, NPUYMHIBALIN HPSKO
BB3JICHCTBHE BHPXY 3/paBETO HA pUOWTE MM KOCBEHO BB3JICHCTBHE Upe3 eyTpodukanus; u huzniecku
MIPOMEHU B MECTOOOUTAHUATA, KATO TOIIMHHO 3aMbPCSIBaHE, IPOMEHH B peKMMa Ha TEUCHUATA, OTIaraHe
Ha CeIMMEHT (arpajanus), NpeMaxBaHE Ha MPEMATCTBHSA U IOYMCTBAHE OT €CTECTBEHA PACTUTEIHOCT,
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0COOCHO B Kpaiipeunute 30HH. CIIeZIOBAaTEIHO, HApE] C TAXHATAa 3HAYMMOCT 3a OMOpa3HOOOpa3ueTo U
XpaHWUTENHATA CTOMHOCT Ha HAKOHM BHUJIOBE 3a Xopara, puOuTe Morar Ja ObJar MOJe3HH WHIUKATOpHU 3a
BB3JICHCTBUETO HAa MHOTO pAa3JIMYHM YOBEIIKU JCHHOCTH BBHPXY 3[paBeTO Ha OKOJHATa Cpeja.
MHOTOTrOIUIIIHUAT OWOJIOTMYEH MOHUTOPHHI Ha pa3TOBApBaHUATA TMPEAOCTaBs Taka HapeucHara
,,3aBUCHMa OT pubapcTBOTO* MHpopMarusa. YepHoMopckara TpumoHa (Sprattus sprattus L.) e xmo4oB
BUJ 3a YepHOMOpCKaTa ekocucrteMa. llenTa Ha ToBa W3cieqBaHe € Ja Ce aHANM3Mpa AWHAMHKATA B
pasnpeesieHUeTo Ha IBIDKMHATA, TETJIOTO M Bh3PacTTa, KAKTO U JIa ¢€ ONpEein ChbCTOSHUETO HAa BHJIA,
KaTo Ce H3IMO0JI3Ba KOHAHMIMOHHHSA (QakTop Ha DyiaThH. T03M (PakTop CHIIO € NMPUIOKHAM HHIEKC 3a
HaOJII0/ICHUEe Ha WHTCH3WBHOCTTA HA XpaHEHE, Bh3pacTTa M TEMIIOBETE Ha pacTex npu pubute. Tol e
CHITHO TIOBJIHSIH KaKTO OT OMOTUYHUTE, TaKa U OT aOMOTHYHUTE YCIIOBHS Ha OKOJIHATA Cpelia U MOXe Ja ce
M3I0JI3Ba KaTO MHJIEKC 3a OICHKA HAa ChCTOSHHETO Ha BOJIHATA €KOCHCTEMA, B KOSTO YKHBEST PHOUTE.
Buonornunara nHbopMaIys 3a BUIOBETE TPHUIIOHA, CHOMPaHa BCEKH Mecell, aHAM3NpaHa U CpaBHEHaA C
MPEUIITHY EPHOJIU, MOXKE Jla CEe M3I0JI3BA 3a OICHKA Ha MapaMeTpuTe Ha pacTexa. Te3u mokaszaresiu ca
MHOTI'O Ba’KHHU 3a BUAOBETC C KPATHK KU3HCH HUKBJIL. HaI[e)KILHI/ITC u I/IH(bOpMaTI/IBHI/I ABJITOCPOYHU JaHHU
ca OT pelIaBallo 3HAYCHUE 3a OLICHKATa Ha pUOHUTE 3alacH, YIPaBICHUETO Ha pHOApCTBOTO M Mpolieca
Ha B3eMaHe Ha PElICHUs KaTo ISII0.

2. Raykov, V. St., Yankova, M., lvanova, P., Mihneva, V., Dimitrov, D. P., Stefanova, K.,
Stefanova, E., Kotsev, |., Dzembekova, N., Zlateva, |. 2020. Pelagic trawl surveys in the Bulgarian
marine area 2017-2019, ISBN:978-619-245-070-0, DOI:10.7546/10.BAS.2020.5, 269 pp.

Pelagic Trawl Surveys were accomplished in October-December 2017; Ocober-December 2018;
June 2019 and October-November 2019 in the Bulgarian Black Sea zone. A scientific team has produced
a biological analysis of the results obtained from the surveys. The biological analysis is based on the
biomass of the species found during the study. Besides, an analysis of the distribution and abstraction of
the other species caught as by-catch is presented. Sprat (Sprattus sprattus) is a key species for the Black
Sea ecosystem. Together with the anchovy, sprat is one of the most abundant, planktivorous, pelagic
species. The level of its stocks depends on the conditions of the environment mainly and on the fishing
effort (Raykov, 2007; Raykov et al., 2007; Raykov et al., 2011).The changes in the environment due to
anthropogenic impact affect the dry land as well as the world ocean. The level of sea pollution and its
“self-purifying” ability is completely different. There is a clear indication of changes in the natural
equilibrium in the corresponding ecological niches (Prodanov et al., 1997). The greatest impact on the
world ocean has commercial fishery, which directly devastates a significant part of the given species
populations. As a result of this, some of the species stocks are declined or depleted. As a result of the
excessive exploitation, altered habitats and climatic variations numerous of the commercial species are
critically endangered or vulnerable. The abundance of the given fish species generations is dependent on
different abiotic and biotic factors. With great importance is the level of fishing mortality, changes in
trophic levels due to mass occurrence of the ctenophore Mnemiopsis leidyi, algal blooms which lead to
hypoxia in the shallower waters with mass mortality of the bottom-dwelling organisms, etc. The recent
state of the sprat stock biomass (aggregations) off the Bulgarian Black sea coast show relative stability,i.e.
taking into consideration the almost constant level of exploitation (in the western and north-western part
of the Black Sea) in recent years, the stock has not yet been sufficiently exploited. Estimates of the
number and size distributions of fish stocks based on experimental trawling have become a necessity in
fisheries management (Godd et al., 1990). The main assumption in these studies is that the level of
catches is constant, no matter how long the trawling is. Any deviation from the linear dependence
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between the catch and the magnitude of the effort applied to the fishery can have a significant impact on
the composition of the catches and the estimates of the numbers and deviate from the results of the trawl
studies (Wassenberg et al., 1998). The duration of the fishing effort during the trawling period may last up
to 200 min (Godd et al., 1990), but for economic reasons, together with the need for multiple reps and
maintaining statistical validity, the duration of trawling is reduced. Thus, the standard trawl duration
varies from 30 to 120 minutes for each selected station. Some authors (Godg et al., 1990; Somerton et al.,
2002; Wassenberg et al., 2002) allow larger specimens to swim in the trawl without entering the bag and
that trawls of varying lengths may affect the levels of the catches and the size distribution of the trawl. In
this way, some size groups may not be captured in short-haul trawls. The average catch per unit of effort
or unit area is the inventory of the stock (assumed to be proportional to the stock) (Beverton and Holt,
1957). These indices can be converted into an absolute measure for biomass by the socalled “area
method” which is also referred to as a holistic method (www.fao.org). All analyses are based on biomass
and density estimates and geographical strata. All the teams calculated their standard statistical estimates
using the same software.This report presents successively the results obtained at these two levels. The
regional reports are presented in order following the coast, from the northern to the southern part of the
Black Sea. The document is completed by a series of tables and figures related to the biomass/abundance
indices and length-frequency distributions of the species included in the reference list.

2. PaiikoB, B. Cr., fluxkoBa, M., UBanoBa, II., Muxuesa, B., /lumurpos, . II., Credanona, K.,
CredanoBa, E., Koues, U., [3embexoBa, H., 3inaresa, 1. 2020. IIpoyuBanusi ¢ nejiaru4eH Tpaj B
obarapckara mopcka 3ona 2017-2019, 1ISBN:978-619-245-070-0, DOI:10.7546/10.BAS.2020.5, 269

pp.

[IpoyuBaHusATa C TemarudeH Tpajl OsXxa W3BBPIICHH Ipe3 OKTOMBpH-mekemBpu 2017 r.,
oKkToMBpH-TiekeMBpr 2018 T., 10HM U OokTOMBpU-HOeMBpH 2019 T. B OBJIrapckara 4epHOMOpPCKa 30HA.
HanpaBen e OuosnoruyeH aHaiau3 Ha pe3yATaTUTe OT NpOydBaHUsTa, OasupaHn Ha Ouomacara Ha
BuzoBete. [IpencraBeH e aHanu3 Ha Pa3NPOCTPAHEHUETO W HA JPYTrUTe BUAOBE, YacT OT IPHYJIOBA.
Tpumonara (Sprattus sprattus) e wkiO4oB BW 3a YEpHOMOpCKAaTa €KOCHCTEMa. 3aeJHO C XaMCHSATA,
TPULIOHATA € eIUH OT Hal-pa3npoCTpaHEHUTE IUIAHKTOSIHM IeNarndyHu Buaose. HuBoto Ha 3amacute n
3aBHCH OCHOBHO OT YCJIOBUSITa HA OKOJIHATA cpefia, Ho U oT pubonoBHOTO yemnue (Paiikos, 2007; Paiikos
u np., 2007; PaiikoB u mp., 2011). HuBoTro Ha 3aMbpcsiBaHe Ha MOPETO M HErOBaTa CIIOCOOHOCT 3a
,,CAMOIIPEUNCTBaHE” ca HAIBJIHO pa3nuuHu. Hanmuue e sicHa MHOUKanus 3a MPOMEHU B PAaBHOBECHETO Ha
npupojara B CboTBeTHUTE ekojornuynu Huim (Prodanov et al., 1997). Haii-romsmo BiusiHue B
CBeTOBHUS OKeaH MMa PUOOIOBBT, KOMTO JUPEKTHO YHHUILOKABA €HA 3HAYUTEIHA YACT OT MOIYJIALUUTE
Ha BWAa. B pe3ynarar Ha mpekoMepHa eKCIuloaTanus ¥ KIMMaTHYHH TPOMEHH, TOJsIMa 4YacT OT
MIPOMHUIIUIEHO €KCIUIOATUPAHUTE BUJIOBE ca KPUTUYHO 3acTpalieHd win ys3BuMu. OOmimeTo Ha puOHUTE
3aracy 3aBUCH OT PAa3IUYHM a0MOTHMYHHM M OMOTHYHM (DAaKTOPH, OT KOWTO C HAH-rOJIsIMO 3HA4YCHHUE ca
HUBOTO Ha CMBPTHOCT OT PHOOJIOB, MPOMEHHUTE B TPOYUIHUTE HUBA, IOPAH MACOBOTO pa3MHOKaBaHE Ha
Mnemiopsis leidyi, ubdrexx Ha Bomopaciu, KOUTO BOIAT O XUIIOKCHS B TO-IUIMTKH BOJIU M J0 MacoBa
CMBPTHOCT Ha JbHHH OpraHu3MH U T.H. ChCTOSHHETO OMOMacaTa Ha 3allacuTe OT TPHUIIOHA (arperarun)
Kpaif OBIrapCKOTO YEPHOMOPCKO KpaiOpekne IMoKa3Ba OTHOCHTENHA CTaOMIHOCT, T.e. KAaTo ce MMa
MpeaBU OYTH MOCTOSHHOTO HUBO Ha eKcIloaTauus (B 3amajHaTa M ceBepo3anaiHaTta dacT Ha YepHo
MOpe) Ipe3 TOCIEeTHUTe TOAWHHM, 3alachT BCE OLIE HE € JO0CTaThYHO ekciutoathpaH. OLEeHKHTe Ha
YHCJICHOCTTa M Pa3lpelesieHueT0 Ha pUOHUTE 3amacH, O0a3upaHd Ha EKCIEPUMEHTAJIHM TpajJHpaHHs ce
MpeBbpHAxXa B HEOOXOIUMOCT NIpH yIpasieHnero Ha pudonosa (Godd et al., 1990). OcHoBHO nomyckaHe
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MIPU TE€3H U3CICABAHMUS €, Y€ HUBOTO Ha YJIOBUTE € TIOCTOSIHHO, 0€3 3HaYCHUE C KaKBa POIBIDKUTEITHOCT €
TpajpaHeTo. Besiko OTKIOHEHHE OT JIMHEHHATa 3aBUCUMOCT MEXJY YJIOBa W BEIMYMHATA HA YCHUIUETO,
MPUIOKEHO TPU PUOOIOBA, MOXKE J1a UMa 3HAUYUTENTHO BIUSIHHUE BHPXY ChCTaBa HA YJIOBA M OLIEHKUTE HA
YHCJICHOCTTa, KAKTO M Jla BHECE OTKJIOHEHHE B PE3yJITaTHTE OT TpalHUTe uicneasanus (Wassenberg et
al., 1998). IIpoab/KUTENHOCTTa Ha PHOOJIOBHOTO YCHIJIME TPE3 MEPUOoAa Ha ChOTBETHOTO TpaHpaHe
Moke Ja nponabinku 1o 200 munytH (Gode, 1990), HO mopagu MKOHOMUYECKH NPHYMHHU, 3a€OHO C
HEOOXOJMMOCTTa OT MHOXECTBO Ha OpOW MOBTOPEHHS U TOJUIbPXKAHE HA CTATHCTUYECKA BAIUIHOCT,
BpPEMETPACHETO Ha TPAMPAHETO ce HamassiBa. Taka, CTaHAApTHATA TMPOIBIDKATEITHOCT HA TPAIMPaHHUITA
Bapupa ot 30 mo 120 muHyTH 3a Besika ctanuus. Hsxou asropu (Gode, 1990; Wassenberg et al., 1998;
Somerton et al., 2002) momyckar, 4e mo-TOJIEMUTE €K3EMIUIIPH MOTAT Jia TUTyBaT B Tpaiia, 0e3 ja HaBIu3aT
B TopOara 1 4ye TpaIMpaHUsITa ¢ pa3iniyHa MPOABILKUTEIHOCT MOTAaT Ja MOBIUSAT Ha HUBATa Ha yJoBa U
Ha pa3MepHHTE pa3npeneNicHusi B Tpana. [1o To3u HauyWH, HAKOW pPa3MEpHH TPYIH MOTaTr ja He ObJar
YJIOBEHHU TIPU TPATUPAHUSI C MAITKa TPOIBIDKATETHOCT. CPeTHUST yIIOB HA SIUHHIA YCUITUE WU SMHUIIA
IJION ce IIpHeMa ce, 4e e pornopiroHaiieH Ha 3anaca (Beverton and Holt, 1957). Te3u unaekcu Morart jia
OBJaT MpEeBbPHATH B a0CONIOTHA MSpKa 3a OMoMaca 4pe3 Taka HapeueHHs ,,METOJ Ha IUIOITA™, KOKTO
CHIIO Ce Hapwya XonucTwdeH meron (WWw.fao.org). Beuuku aHanus3um ce OCHOBaBaT Ha OLIEHKH Ha
OuomacaTa M IUITBTHOCTTA U reorpadcekurte ctpati. OT4eTUTe ca IMpEeACTaBeHU B pell, clienBanl oOpera, OT
ceBepHaTa KbM FoxkHaTa yacT Ha UepHo Mope. JIOKyMEHTHT 3aBBpIIBa ¢ MOPEIUIla OT TabIuiu 1 GUrypH,
CBBp3aHM C HWHAEKCUTe Ha Onomaca/o0Wive M CHOTHOIICHETO IbDKUHATA-4ecTOTaTa Ha BHUJIOBETE,
BKITIOYCHU B pehepeHTHHS CTIIUCHK.

3. Raykov, V. St., lvanova, P. Zlateva, I., Dimitrov, D., Markd, C., Hank6, G., Wégner K.,
Robinson, M., Hazuchova, K., Kiral’vargova, H., Obersteiner, G., Maria, H., Laszlé, B. A. 2021. S
U RV E Y National Legislative System on Surface Water Quality based on the recommendations of
the Project Partners representing, Tid(y)Up project, 115pp.

In order to better understand the water pollution problem, this Survey studies the relevant legal
frameworks of the project partners as well as the international legislation of the Danube region. A
comprehensive summary has been prepared by each partner, considering the objectives and results of the
A.T3.1 activity: “Research on the legislative background: To understand the reasons of the water
pollution problem, we must inspect the details of the relevant legislative system we target to improve at
the beginning of the project. A thorough picture will be set up on each participating country’s legislative
background...”. The study describes the relevant environmental legislation and the organisational
structure of the environmental protection bodies, along with the legal sanctions for nature-damaging
activities. The survey also focuses on the organisational structure and functioning of water management
organisations, their communication channels and their cooperation with other environmental institutions
and authorities. Waste and water management regulations also play a key role in the analysis, with
partners looking at industrial and municipal waste collection systems and regulations, and at the problem
of illegal dumping. The research has considered existing international legislation on water and the marine
environment, including regional conventions and European directives (see chapter on International
Legislation).The research will provide important data that will take a snapshot of the present moment,
identify loopholes in legislation and promote best practice. The project partners' shared knowledge and
approach will be considered at national and international (European and global) level. Based on the
assessment carried out as a result of the survey, a Top 10 recommendations have been identified to
improve the legal environment and good practices for tackling plastic pollution in the Danube region.The
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specific regulatory and organisational solutions of the partners and the different practices in each country
provide an interesting insight into the complexity of environmental aspects of littering on the waterways..

3. PaiixosB, B. Ct., UBanoBa, IlI. 31areBa, U., lumurtpos, 1., Mapko, Y., Xanko, I'., Beruep K.,
Po6uncobh, M., Xazyxosa, K., Kupaxsaprosa, X. ., O6epmaiinep, I'., Méria, H., JIazmno, B. A. 2021.
INPOYYBAHE na HauuonanHata 3aKOHOJATEJHA CHCTEMa 32 KAYEeCTBOTO HA NMOBbPXHOCTHUTE
BOIH BH3 0CHOBA HA MPeNopbKUTE HA mMapTHLopuTe 1o mpoekrta Tid(y)Up, 115pp.

3a ma ce pazbepe mo-moOpe mpobieMa ChC 3aMBPCSIBAHETO Ha BOJWTE Ca aHAIM3HUPAHH
ChOTBETHUTE TIPABHU PaMKH Ha CTPaHUTE, MAPTHHOPH II0 TMPOEKTa, KAKTO WU MEKIYHAPOIHOTO
3aKOHOJIATENICTBO Ha J[yHABCKHs pernoH. M3uepnateiaHo pe3roMe € M3rOTBEHO OT BCEKH MapTHHOP, KaTo
ce B3eMaT MpeABH[ LeNIUTe W pesynratute oT neiiHoctra A.T3.1: ,M3cneaBane Ha 3akoHOIaTelHATa
ocHoBa: 3a Aa pa3bepeM MPUUMHHTE 3a MPOoOJieMa ChC 3aMBbPCSIBAHETO HAa BOAATa, TPAOBa Ja MPOBEPUM
JIeTalINTe 32 ChOTBETHATA 3aKOHOIATEITHA CUCTEMA, KOSTO IIEJIUM J1a TOJO00PUM B HAYAIOTO HA MPOCKTA.
[IpencraBena e 1sUIOCTHaTa KapTHHA Ha 3aKOHOJATEICTBOTO Ha BCSKa ydacTBamla cTpaHa...“.
W3scnensanero omucBa ChbOTBETHOTO 3aKOHOJATENICTBO U OPTaHU3AIIMOHHATA CTPYKTYpa Ha OpPraHuTe 3a
Ola3BaHe Ha OKOJHATa Cpe/la, KaKTO W MpPaBHUTE CaHKUUHM 3a JEHHOCTH, YBPESKAALIM NPHUPOJIATA.
[IpoyuBaneto ce Qokycupa W BBpPXYy OpraHU3alMOHHATA CTPYKTypa W (YHKIMOHHPAaHETO Ha
OpraHu3allMUTe, CBHP3aHH C VYIpaBICHHE HA BOJHMTE, TEXHUTE KOMYHHKAIIMOHHU KaHAU U
CBHTPYAHUYECTBOTO UM C JIPYT'H €KOJOTMYHM WHCTUTYIMH M opraHu. HapemOute 3a ynpaBieHue Ha
OTHAIBIUTE ¥ BOJUTE CHIIO MIPASAT KIOYOBA POJIS B aHAJM3a, KATO MAPTHHOPUTE PA3TIICHKIAT CHCTEMHUTE
W pasnopenOuTe 3a ChOMpaHe Ha MPOMHIUIEHM W OOLUIMHCKM OTHagblid, KakTO W MmpodiemMa ¢
HE3aKOHHOTO W3XBBbpIsHE. [IpencTaBeHO € M ChINECTBYBAIIOTO MEXKIYHAPOIHO 3aKOHOAATENICTBO
OTHOCHO BOJIaTa U MOpPCKATa Cpeja, BKIIOYUTEIHO PETMOHAIHA KOHBCHIIMU U EBPOTICHCKU TUPEKTHBH.
I/I3CHCHB3HCTO nmpeaoCcTaBsd BaXHU AaHHU, KOUTO IIC HANpaBiAT MOMCHTHa CHHMMKa Ha HACTOALIUA
MOMEHT, ¢ HICHTU(PHUIMPAT NPOMYCKUTE B 3aKOHOJIATEIICTBOTO U IIIe HAChpUaT Hal-TOOPUTE MPAKTHKH.
CriofeneHuTe 3HaHUS W TOAXO]I HA MAPTHROPUTE MO MPOEKTa Ie OBJAT pasriiefjaHd Ha HAIMOHATHO W
MEXIYHApOIHO (EBPOIEHCKO M CBETOBHO) HMBO. Bb3 OCHOBa Ha OlleHKAaTa, U3BbPIICHA B PE3yJTaT Ha
Mpoy4BaHeTo, Osxa uaeHTuduuupanu Ton 10 npenopbKku 3a Mog00psIBaHE HA MTPaBHATA cpeja U J00pUTe
MPaKTUKU 3a CIHPaBsSHE CbC 3aMbpPCABAHETO C IlacTMacd B JlyHaBckus peruoH. CrneuuduuHute
perynaTopHU W OPTaHU3AIMOHHU PEIICHHs HA MAPTHLOPHUTE M PA3IMYHUTE MPAKTHKU BBHB BCAKA CTpaHa
MPEIOCTABIT UHPOPMAIHS 33 CIOKHOCTTA HA €KOJIOTUYHUTE ACTICKTH HA U3XBBPIITHETO HA OTHAIBIM BHB
BOJHUTEC IIbTHUILIA.
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HOKA3ATEJI I' 8. NIYBJIUKYBAHA TIJVIABA OT KHUI'A WIM KOJIEKTHUBHA
MOHOT' PA®UAI.

Raykov, V., lvanova, P., Dencheva, K., Nicolaev, S., Duzgunes, E., Ozturk, B., Gucu, A.C.,
Yankova, M., 2019. Chapter 2: State and dynamics of the living and non-living resources and their
exploitation in the Black Sea region. State of the Environment of the Black Sea (2009-2014/5),
pp.481-684, ISBN:978-605-84837-0-5.

This Chapter is to assess conditions of the marine living resources for the period of 2009-2014
andcompare with the earlier period to explain the changes occurred. It is to inform on anadromous fishes,
and then about pelagic fishes. Lack of sufficient information concerning the fishing activity, catch
guantities, composition and its impact on the current state of the fish stocks are the critical issues for in
the Black Sea region though there are a number of techniques which have been and currently are in place
for recording, evaluating, controlling and monitoring of the fishing activities as well as a number of
surveys of the current state of the fishing stocks performed. The analysis of data collected shows that
there only stock of sprat is considered sustainably exploited. Most of fish stocks in the Black Sea are
overexploited to the extent that some of them are nearly to depletion. Therefore, there is the need to put
more efforts in recovery and sustainable development of the fishing stocks to targeted levels of abundance
identified. Common Fishery Policy of EU (CFP) aimed at protection measures to prevent the over
exploitation of the fish stocks. Measures, being developed and implemented, could mitigate the impact of
the fishing activities endangering reproductive capacity and jeopardy the fish stocks (EC, 2009).

PaiikoB, B. Ct., Huxogaes, C., UBanoBa, I1., lenuesa, K., lro3rynemw, E., O3typk, Bb., I'yuy, AK.,
Sukora, M. 2019. 'naa 2: CbCTOSIHME M IMHAMHKA HAa JKMBUTE M HEKMBH PECypPCH W TAXHATA
exciuioartanust B YepHomopcknus pernoH. CbCTOSIHMETO HA OKOJIHATa cpeaa Ha YepHo mope (2009-
2014/5), 481-684, ISBN:978-605-84837-0-5.

IlenTa e ma ce OIEHIT Ha MOPCKUTE >KMBH pecypcu 3a mnepuoma 2009-2014 t. u ma ce cpaBHAT C
MPEIXOIHUS TIEPHO/, 3a Jla ce OOSICHAT HACTBHIIMINTE MpoMeHu. Jlumcata Ha JocTaTh4HO HMH(OpMAIHs
OTHOCHO pPHOOJIOBHATa JEWHOCT, KOJIMYECTBaTa Ha YJIOBA, ChCTaBa W HETOBOTO BB3JEHCTBHE BBPXY
aKTYaJIHOTO ChCTOSIHHE Ha PUOHHTE 3aracu ca KpUTUIHUTE pobieMu B UepHOMOPCKHS PETHOH, BBIPEKU
Ye MMa pelulla TeXHUKH 3a 3alMCBaHe, OLIEHKA, KOHTPOJI M MOHUTOPMHI Ha PHOOJOBHHUTE AECHHOCTH,
KaKTO M W3BBPIIBAHE HA PEOUIa M3CIEIBAaHMS Ha TEKYIIOTO CbCTOSHHE Ha PUOOJIOBHHTE 3alacH.
AHanu3bT Ha chOpaHWUTE JaHHU MMOKA3Ba, Y€ caMo 3araca Ha l1ala Ce CUMTa 33 yCTOMUMBO eKCIUIOaTHpaH.
[ToBeuero ot pubHHTE 3amacy B YepHO MOpE ca CBPBbXEKCIIOATHPAHH 0 CTEIEHTA, B KOSITO HAKOH OT TSIX
ca JOCTHT'HAJM JI0 HUBA ONHM3KW 1O m3ueprnBaHe. [lopaam ToBa € HEOOXOIWUMO Jia ce MOJIOXKAT IOBeYe
YCHJIUSI 32 Bb3CTaHOBSBAaHE, yCTOWYMBO Pa3BUTHE M AOCTHUIAHE Ha IIEJICBUTE HHMBA HA YMCIIEHOCTTA (WIH
o0mimero) Ha CchoTBeHMs 3amac. OOmara monutuka B oOnactra Ha pubapctBoro Ha EC (OIIOP),
HacoOYeHa KbM 3allMTHH MEPKH 3a TPENOTBpaTsBaHe Ha IMPEKOMEpHATa eKcIuloaTalus Ha pUOHUTE
3amacu. MepKuTe, KOUTO ce pa3paboTBaT M mpujaraT, OMxa MOIJIM Ja CMEKYaT Bb3JCHCTBHETO Ha
pUOOIIOBHUTE JAEWHOCTH, KOUTO 3acTpaiiaBaT penpoyKTUBHUs KananureT U puoHuTe 3amacu (EK, 2009

T.).

52



8. Pe3romeTa Ha PCUCH3UPAHUTEC II’\"GJ[I/IKHI[HH Ha (’)T)JI]'EIPCKH M aHTJIMIACKU €3UK

INOKA3ATEJI E 20. IYBJIUKYBAHO YHUBEPCUTETCKO YUYEBHO IIOCOBUE

V3yHosa, E., [1aBaoga, Il., Jlamunos, /1. 2021. IlpakTnyecko p-KOBOACTBO 32 yIIPaKHEHUS 110
MUXTHOJIOTHSI: MUKPOMHBA3WBHH METOIU 32 TePeHHU W Ja0OPaTOPHU W3CJIeABAHHS HA PUOH.
YHuBepcuTeTcKo N31aTeacTso ,,CB. Kinument Oxpuacku®, 111 crp. ISBN 978-954-07-5099-6.

B pBpKOBOACTBOTO ca BKIIOYCHH 15 a0OpaTOPHM M TEPEHHU YIPAKHEHHsI, KOUTO TO3BOJISIBAT
OBIIQJIIBAHETO HA TPAKTHYCCKH yMEHHs 3a TpWIAraHe Ha HEWHBAa3WBHM W MHKDOWHBA3UBHH (HHCKO
TpaBMaTHYHH) MOJXO0/U 33 U3ydaBaHE HA pUOUTE B HACOKUTE: OINPEEIISIHE Ha BUOBATA IPUHAICKHOCT,
BB3pACT, HapacTBaHE, YUCICHOCT, CHCTOSHHETO Ha IMOMyJNalUATa, KayecTBA HAa MECTOOOWUTAaHUSATA,
XpaHCHCTO u prrI/I. HOBG‘-ICTO oT HpCI[CTaBeHI/ITC B TOBa p’bKOBOILCTBO METOAUKN HEC MHU3UCKBAT
W3MON3BAHETO Ha CHCHUATM3MpaHa amapatypa ¢ [O3HAHWS, HAIXBBPIAIIM MPEABHICHUTE 32
o0Opa3oBaTeTHO HWBO ,0akamaBpp, B 00JacTra Ha OHOJOTHATA, ONA3BAHETO HA OKOJHATAa Cpena,
AKBaKYJITYPHUTC M YIPABJICHUETO Ha OMOJIOTUYHHUTE pecypcH. [lapalienHo ¢ NeTalIHOTO MpeICcTaBsHEe Ha
BCEKH MHKPOWHBA3WBCH/HEMHBA3MBEH METOJ| € BKIIOYECHA W HH(OpMAIMsS 32 METOJUKH W TOJXOIH,
MPEICTaB/ISIBAIM aJTepHATHBAa B €JHA WIM Jpyra W3cleloBaTelcka cuTyanus. Hampumep, HSIKOM OT
KJIACHYECKUTE METOAM OWxa MOINIM Ja ObJaT MNPWIOKEHW B CiIydaWTe, KOTaro pasojiaramMe ¢
WXTUOJIOTHYHH KOJCKIIMU B MY3CHTE U JAPYT'H UHCTUTYIUH, ChABPIKAIIU JSCETKH XUIIAIN CK3EMIUISIPH OT
pa3IMYHU BUAOBE PUOH, HIKOU OT KOUTO JHEC ca M34Ye3HANIM B JAUBaTa mpupoaa. Hamero pa3dupane e, ue
Tasu I1eHHa uH(OpMalMs TpsOBa Na ObjJe W3MON3BaHA MAaKCUMallHO. B TO3W CMHCHI, HACTOSIIOTO
PBHKOBOJICTBO JlaBa Bh3MOXKHOCT BCEKH Jia HallpaBH CBOs WH(GOPMHUpPAH M300p 3a 1Moa0Op HAa METOJM Ha
paborta. Penuiia nmomynsipHi HEMHBa3UBHU METOAM HE ca BKJIIOYEHU B HACTOSIIOTO M3aaHue. [IpudnHa 3a
TOBa B €JIHU CITy4au € HeOOXOJMMOCTTA OT CIICI[HATIM3UPaHa anaparypa, KakbBTO HallpUMep Ce M3KHCKBA B
CTOJIOTHYHHUTE HU3CJIICABAaHUA, a4 B z[pyrI/I — I[I/ICK}/CI/IOHHI/ISIT XapaKTep Ha CBOTBETHUTEC MCECTOAU KbM
HACTOSIIUS €Tall HA Pa3BUTHE Ha HaykaTta. BeposTHO B OJM3KO Objelie HAOOPHT OT MUKPOWHBA3UBHU
METO/IM, MPHUJIaraHu B WXTHOJIOTHATA, IIE HApacHEe W Te Ie MOrar Ja TMOKPHAT BCHYKH ACTEKTH Ha
M3y4yaBaHe Ha puoHTe.

Uzunova, E., Pavlova, P., Dashinov, D. A. 2021. Practical guide for exercises in ichthyology:
microinvasive methods for field and laboratory fish studies. 111 pp. St. Kliment Ohridski
University Press, Sofia ISBN 978-954-07-5099-6.

The manual includes 15 laboratory and field exercises that enable the mastery of practical skills
to apply non-invasive and micro-invasive (low-traumatic) approaches to the study of fish in the following
aspects: determination of species, age, growth, abundance, population status, qualities of habitats, feeding
and others. Most of the methods presented in this guide do not require the use of equipment and
knowledge beyond that provided for the educational level "Bachelor”, in the field of biology,
environmental protection, aquaculture and management of biological resources. In parallel with the
detailed presentation of each microinvasive/noninvasive method, information on methodologies and
approaches representing an alternative in one or another research situation is also included. For example,
some of the classical methods could be applied in cases where we have ichthyological collections in
museums and other institutions containing tens of thousands of specimens of different fish species, some

53



8. Pe3romeTa Ha PCUCH3UPAHUTEC Ily(’)JIHKHIlHH Ha GT)JI]'EIPCKH M aHTJIMIACKU €3UK

of which are now extinct in the wild. It is our understanding that this valuable information should be used
to the maximum. In this sense, this guide enables everyone to make an informed choice for the selection
of work methods. Some may rightly point out that a number of popular non-invasive methods are not
included in this edition. The reason for this in some cases is the need for specialized equipment, such as is
required in ethological research, and in others - the discussion nature of the relevant methods at the
current stage of development of science. It is likely that in the near future the range of microinvasive
methods applied in ichthyology will grow and they will be able to cover all aspects of studying fishes.

27.03.2023r. Tloamuc:

rp. Bapna /mot1. n-p Ilers IBanoBa/
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