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B Monorpadusta e mpenctaBeHa enHa OCOOCHO akTyallHa TeMa ChBpa3zaHa C
UXTHOJOTHYHOTO O pa3HooOpa3ue Ha IUIAHMHCKUTE Ha CBBbp3aHa C H3SCHSABAaHE Ha
pasmpoctpanenuero Ha rtnaBouute (pox Cottus, Cottidae, Scorpaeniformes) y Hac,
CbCTOSSHUETO Ha MOIMYNAlUUTEe UM, MOP(POJIOTUYHHTE UM OCOOEHOCTH, HO CBIIO Taka
BKJIIOYBA U MPAKTUYECKH JEHHOCTH MO OMAa3BAaHETO W BBH3CTAHOBSBAHETO HA TMOIYJAI[MHUTE
uM. OmucaH € JeTailTHO pa3pabOTeHHAT OT aBTOpa AJITOPHTHM 3a  ONpeAessHEe Ha
MOJIX OIS MECTOOOUTAHUS 33 PEUHTPOLYKIIHSI ¥ 300D Ha JOHOPHHM IMOMYIauu. B kHurara
ca MpeJICTaBeHN MOJIPOOHO CTHIIKHUTE, araparypata U JeHHOCTHTE, ChIIBTCTBAIIM TpoIieca
OTITISKIAHETO W Pa3MHOKABAaHETO Ha TJaBOY B JaOOpaTOpPHM YCJIOBUS JIO €rama Ha
BPBILAHETO HAa TOTOMCTBOTO B MOJIXOSIIN TPUEMHU MECTOOOUTAHUS.

['maBounTe HE MpeACTaBISBAT OOCKT Ha CTOMAHCKHU WM JIPYT BUJ pUOOIIOB, PAIAKO ca 00EKT
Ha Ch3HATEHO pa3CeliBaHe WM Pa3BBKIAHE M TSAXHOTO pa3lpPOCTpaHEHHE € pe3yiTar Ha
€CTeCTBEHOTO MM pasceiBaHe. ToBa mpaBu Te3u pHOM MOIXOMSAN] MOJEIEH OOEKT 3a
M3SACHSBAaHE HA XPOHOJIOTHATA HA 3aCEIBAHETO HA BOJHUTE OACCHHM B MEPHOAUTE TPEIU U
cien nocneaHuTe 3anensBanus. KoM HacTosimust MoMeHT B EBpoma ca omucanu 16 Buaa
pubu, npuHaiexkanw keM pox Cottus. B bearapus poabT € mpeicTaBeH ¢ JBa BUAA —
obukHOoBeHus1 rmaBou Cottus gobio (Linnaeus 1758) u craporuianunckus rinaBou Cottus
haemusi (Marinov & Dikov 1986). I'nmaBounte B bbiarapus uMaT OTHOCHTEIHO
OTPaHUUYEHOTO CHBPEMEHHO pas3npocTtpaHeHue. M nBara Buaa morart 1a ObaaT OTKPUTH CAMO
B peku oT JlyHaBckus BOAOCOOp, HO JJOKATO OOMKHOBEHHST IJ1aBOY (hOpMHUpPA MHOMKECTBO
JOKAJIHA TOMyNnanuu B mpurtonute Ha pekute Hckwp, fAntpa, Ockm u Orocra, TO
CTapOIUTAHWHCKUSAT TIaBOY MPEJICTABIISIBA CHIACMHUT ChC CBOMTE JIBE HAXOMUIIA B OaceliH Ha
p. Bur. [IpnunnuTe 3a TOBa ca KakTo 00mIaTa KIIMMaTHYHA XapaKTePUCTHKA HA PETHOHA, TaKa

U HETAaTUBHOTO BJIMUAHWEC Ha peaula aHTPOIIOTCHHU (1)aKTOpI/I. Hsxom ot nokamHuTe
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MOMYJIAllMA, YCTAHOBEHW B MHUHAJIOTO, MOHACTOSIIEM Ca HM3YE3HAIU, BEPOSTHO MOPaau
BJIOILIEHO €KOJOTMYHOTO ChCTOSIHUE HA PEKUTE, CBhP3aHO Hal-4ecTO ChC 3aMbpcsBaHe. 3a
ChKaJeHHE, TOPU KOraTo €KOJIOTUYHOTO ChCTOSIHUE € MOA00pH, Te3u prulu HE MoraTt Jia ce
3aBbpHAT CAMHU B I'bPBOHAYAIIHUTE CU MECTOOOUTAHMSI TOPAIU HAIMYHETO Ha U3KYCTBEHH U
€CTeCTBeHM (pparMeHTalluu B PEYHHUTE KOPHUTA. 3aTOBA 3ala3BaHETO HAa HEMPEKbCHATOCTTA
Ha PEKHTE KAaTO €CTECTBEHU OMOKOPUIOPU € OT OCOOEHa BAXKHOCT 3a MOAMBPIKAaHE Ha
MOMYJIAIIUUTE UM.

[maBounTe 4YecTo OWBAT W3MOI3BAHU KAaTO OMOWHAMKATOPHH OpPraHW3MH, KaTo Ce

CMsTa, Y€ TAXHATA YHCICHOCT, OmoMaca W Jemorpadcka CTpyKTypa ca IMOKa3aTelHH 3a
€KOJIOTHYHOTO ChCTOSTHUE HAa BOJHOTO TsUI0, KoeTo oouTaBar. EBpomnelickusr riiaBou Cottus
gobio e Bxitouen B Ipunokenwe I koM JupextuBa 92/43/EEC, cBbp3aHa ¢ Oma3BaHETO Ha
€CTECTBEHHUTE MEeCTOOOUTaHUsI Ha AuBata dayHa u diopa (upekTruBa 3a MeCTOOOUTaHUSITA)
Ha CobBeta Ha EBporneiickara komucus ot 21 mait 1992 r., kaTo Bu, YUETO Olla3BaHE W3UCKBA
0003HAYaBaHETO Ha CIEUUAIHU 3allUTeHHd 30HH. bBBIArapckoTo 3aKOHOAATEICTBO €
BKJIFOUMJIO TiaBounte B [IpmimokeHne 2 KbM 3akoHA 32 OMOJIOTMYHOTO pa3HOOOpasue.
CeraacHo kinacudukanusaTa Ha MexxayHapoaHus cbio3 3a 3amuTa Ha npuponata (IUCN) C.
gobio e B kareropus nesactpaien (LC), a C. haemusi e c¢bvc craryc cinabo mpoyyen (DD)
(IUCN, 2016). B akryanusupanara YepBena kuura Ha bouiarapus Bugosere C. gobio u C.
haemusi ca ¢ npupoI03aIIUTEeH CTATYC HA KPUTHYHO 3aCTPAIICHH BUIOBE.
Cpen OCHOBHUTE MPUYMHU 32 HAMAJSBAHETO M JOPU 32 M3UE3BAHETO HA HSAKOU JIOKATHH
MOMYJallMK Ha TJIaBOYMTE Ca: BJIOIIABAHE HA KAYeCTBOTO HAa MECTOOOMTAHUSATA B PE3yNTar
Ha aHTPOMOTIeHHAa JEHHOCT KaTO CTPOUTENICTBO, 3€MEJeNue, 3aMbpcsiBaHEe Ha BOJUTE,
peryjiamnusara Ha peKuTe U MpoMsiHa B peuHuTe koputa. OT 0cobeHa BaXHOCT € IPOOJIEMbT,
CBBp3aH C HACTBIBAIIMTE KIMMATHYHU IPOMEHH, KOWTO BOJISAT 1O TIOBHINABaHE Ha
TeMIlepaTypara Ha BoJlaTa M JI0 3aCHJICHA CE30HHA JUHAMUKA Ha BOJTHUTE HHUBA.

The monograph contains various aspects of the distribution of bullheads (Genus Cottus,
Cottidae, Scorpaeniformes) in Bulgaria, state of their populations, morphological and genetic
features, practical activities for the protection and restoration of their populations. The
algorithm developed by the author for determining suitable habitats for reintroduction and
selection of donor populations is described in detail. The book presents details accompanying
the process of breeding and reproduction of bullheads in laboratory conditions up to the stage
of returning the offspring to suitable recipient habitats.

The bullheads are not the object of economic or other types of fishing, they are rarely the
object of deliberate displacement or breeding, and their distribution is the result of their
natural displacement. This makes these fishes a suitable model subject for elucidating the
chronology of the settlement of water basins in the periods before and after the last
glaciations. Currently, 16 species of fish belonging to the genus Cottus have been described
in Europe. In Bulgaria, the genus is represented by two species - the common bullhead Cottus
gobio (Linnaeus 1758) and the vit* bullhead Cottus haemusi (Marinov & Dikov 1986). Both
species can only be found in rivers of the Danube watershed, but while the common common
bullhead forms numerous local populations in the tributaries of the Iskar, Yantra, Osam and
Ogosta rivers, the vit’ bullhead is endemic with its two locations in the basin of river Vit.
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Some local populations established in the past are now extinct, probably due to the degraded
ecological condition of the rivers, most often associated with pollution. Unfortunately, even
when the ecological condition improves, these fish cannot return to their original habitats on
their own due to the presence of artificial and natural fragmentation in riverbeds. Therefore,
preserving the continuity of rivers as natural bio corridors is of particular importance for
maintaining their populations.

Bullheads are often used as bioindicator organisms, and it is believed that their numbers,
biomass and demographic structure are indicative of the ecological state of the water body
they inhabit. Cottus gobio is included in Annex Il to Directive 92/43/EEC relating to the
conservation of natural habitats of wild fauna and flora (Habitats Directive) as a species, the
protection of which requires the designation of special protected areas. Bulgarian legislation
has included the headings in Annex 2 to the Law on Biological Diversity. According to the
International Union for Conservation of Nature (IUCN) classification, C. gobio is in the
category of non-threatened (LC), and C. haemusi is in the status of poorly studied (DD)
(IUCN, 2016). In the updated Red Book of Bulgaria, the species C. gobio and C. haemusi
have the conservation status of critically endangered species.

Among the main reasons for the reduction and even for the disappearance of some local
populations of loggerheads are: deterioration of habitat quality as a result of anthropogenic
activity such as construction, agriculture, water pollution, river regulation and changes in
riverbeds. Of particular importance is the problem related to the coming climate changes,
which lead to an increase in water temperature and to increased seasonal dynamics of water
levels.

I' 5.1 Y3ynoBa, E. 2020. AxBakynrypu. [IbcTbpBOBH pOHU. YHUBEPCUTETCKO HU3IATEICTBO
,,CB. KitmmenT Oxpuacku’, Codus, 339 crp. ISBN 978-954-07-5014-9

I' 5.1 Uzunova, E. 2020. Aquaculture. Salmonid fishes. St. Kliment Ohridski University
Press, Sofia, pp. 339 ISBN 978-954-07-5014-9

KHurara cpabpika JeTailiiHa, ChbBpeMEHHa, TEOpPEeTHYHA U MpakTHYecka HHpopManus
3a BUJOBOTO pa3HOoOpasue, Mpou3xoza, OMoaoruara, MopQoiaorusara, pa3npocTpaHEeHUETO,
OTIJIeKJIAHETO M ONa3BaHETO Ha €/IHU OT Hail-lleHHUTE B CTOMAHCKH acleKT puOu B CBeTa —
IbCTHPBOBUTE. OCHOBHO MSICTO B Ta3W KHHTA € OTPEJICHO HA BUJIOBETE, KOUTO TPAIUITUOHHO
ce OTIJIeXKIAT Y Hac B MpoAbokeHue Ha 0:1m30 100 ronuan. Te mpuHaanexaT KbM TPU poJia:
Salmo, Salvelinus u Oncorhynchus. B bearapus xyntuBupaHeTo UM mpoTHya H3LAIO B
CIIQJIKM BOJIM, HO 32 CMETKa Ha TOBa Ca MPHJIOKEHH ITOYTH BCHYKH Bh3MOKHHU TEXHOJIOTUIHU
pelieHus — OT TMPOCTH 3eMJIeHH OaceliHM 10 ,3aBoau 3a puba“, Wiau T. Hap.
PELMPKYJALIMOHHU CUCTEMH, IPU KOUTO BOJaTa Ce JBMXKU Ipe3 OaceHUTe U MUHABalKH
npe3 cucTema oT (GUITPU, OTHOBO MOCTHIIBA BeUE NMPEUNCTEHA B THX.

B Hacrosimata kHMra ca pasrieflaHd BBIIPOCH, KOUTO B 30paTa Ha ChbBPEMEHHOTO
KyJITUBUpaHE Ha pHOUTE, a M Ha TIOBEYETO PACTEHUS M )KUBOTHH, ca OWMITM HE CaMmo J1ajied OT
MPUOPUTETHTE, a ¥ BHOOIIE HE ca OMIIM MocTaBsHU. TakuBa ca BBIPOCHUTE 32 PHCKOBETE OT

OTTJIC)KIAAHETO HA HEMECTHH, YUY >K/IM BUAOBEC; 3a MPEANMCTBATA U HEAOCTATHIUTE HaA I'MO-
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pubwuTe; 32 BH3CTAHOBSBAHETO HAa JUBUTE MOIMYJAIHUU; 32 ChbBMECTHO CHIIECTBYBaHE Ha
aKBaKyJITYypUTe M OOUTAaTEeIUTe Ha 3alIMTEHUTE 30HU M OILIE MHOr0 aKTyaJlHH JIHEC
npobnemu. Kuurara cbabpka ocBeH uHHGOpManus 3a BCHUYKM Hal-BaXHU HAyYHH
JOCTUXKEHHS B 00JacTTa Ha MbCTHPBOBUTE aKBAKYJITYPH, HO B HEsl € CIIOJAEIICH U JIBaJIECET
TOJUIIHMS OMUT Ha aBTOpa B 00JIACTTa Ha MbCTHPBOBBICTBOTO, M3YYaBAHETO HA JAUBHUTE
MONyJallii MbCTHPBU, TAXHOTO OMAa3BaHE U Bb3CTAHOBSIBAHE.

This book contains detailed, up-to-date, theoretical and practical information on the
species diversity, origin, biology, morphology, distribution, breeding and conservation of one
of the most economically valuable fish in the world - trout. A major place in this book is
given to the species that have been traditionally grown in our country for nearly 100 years.
They belong to three genera: Salmo, Salvelinus and Oncorhynchus. In Bulgaria, their
cultivation takes place entirely in fresh water, but at the expense of this, almost all possible
technological solutions have been implemented - from simple earth basins to "fish factories",
or so-called recirculation systems, where water moves through the basins and passing through
a system of filters, it enters again already purified in them.

This book deals with questions that, at the dawn of modern fish cultivation, and most
plants and animals, were not only far from the priorities, but were not asked at all. Such are
the questions about the risks of growing non-native, foreign species; about the advantages
and disadvantages of GMO fish; for the recovery of wild populations; for the coexistence of
aquaculture and the inhabitants of the protected areas and many more current problems. The
book not only contains information about all the most important scientific achievements in
the field of trout aquaculture, but it also shares the author's twenty-year experience in the
field of trout farming, the study of wild trout populations, their conservation and restoration.

Il. TIYBJUKAINWU B MIEPUOANYHU U3JAHUA

I' 7.1 Uzunova, E., Studenkov, S., Dashinov, D. 2019. First records of largemouth bass
Micropterus salmoides (Lacépéde, 1802) from Bulgaria (Balkan Peninsula). BIOINVASIONS
RECORDS, vol. 8 (2)427-436. 6. https://doi.org/10.3391/bir.2019.8.2.25

I' 7.1 Y3ynoBa, E., Ctynenkos, C., JJamunos, /1. 2019. ITepBu cBeneHus 3a roasMoycTus
koctyp Micropterus salmoides (Lacépéde, 1802) ot bwarapus (baakaHCKHS MOJyOCTPOB).
BIOINVASIONS RECORDS, vol. 8 (2)427-436. 6. https://doi.org/10.3391/bir.2019.8.2.25

The largemouth bass Micropterus salmoides (Lacépede, 1802), a North American fish from
the family Centrarchidae, is reported for the first time from Bulgaria. In April-June 2018,
adult largemouth bass (2+ years) were captured in two localities in the Struma River Basin
(south-west Bulgaria). In May 2018, individuals from several schools of recently hatched M.
salmoides were collected. The presence of multiple-age classes suggests that M. salmoides
survives and reproduces naturally in Bulgarian freshwaters. The increasing number of reports
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of captured specimens along the Struma River suggests the species may be widespread. The
largemouth bass was probably imported and dispersed in Bulgarian freshwater bodies by
anglers without a prior risk assessment or authorization by the responsible institutions. In
accordance with nature conservation efforts, to prevent further dispersal of the largemouth
bass in Bulgaria effective management policies should urgently be developed and
implemented by the appropriate authorities.

3a mbpBU BT B bbirapus € ycTaHOBEHO NMPHCHCTBUETO HA BHUJA TOJIIMOYCT KOCTYP
Micropterus salmoides (Lacépede, 1802). ToBa e ceBepHOaMEpHKAHCKa prubda OT CEMEHCTBO
Centralarchidae. B mepuoga ampun — ronu, 2018 r. ca yinoBeHH BB3pacTHH KocTypu (2+
TOJIMHM) B JIB€ HaXouIa B mopeurero Ha peka Ctpyma (FOrozamanna beiarapus). [Ipes3 mai
chlllaTa TOJMHA, OsfXa CHOpPaHW HMHIMBHIM OT HAKOJKO CTaJa HACKOpO H3IIONCHH M.
salmoides. Hanmuuuero Ha HAKOJKO (HAW-MajaKo TPH) pa3MEpPHO-BB3PACTOBU TPYNU €
nokasatencrtso, ye M. salmoides omensBa U ce pa3MHOXaBa €CTECTBCHO B OBJITapCKUTE
cnaaku Boau. KaTo Hali-Ba)HO JOKa3aTeJICTBO € pa3dupa ce, HATMYMETO Ha MHOIOOPONHU
CTajia OT MaJKH PUOKHU, OXPaHSIBAHU OT TEXHUTE POJUTEIIH.

VYBenuuaBanuar ce Opoil ChoOIeHHS 32 YIOBEHH SK3EMIUISPH I10 MOPEYUETO Ha peKa
Crpyma mpenrmosiara, 4e¢ BUABT MOXE Jia € IIUPOKO pasnpocTpaHeH. KocTypbT BEpOsSITHO €
BHECCH M PAa3MpPOCTPaHEH B OBJITAPCKUTE CIIAJKOBOJHH BOJOCMH OT PHOOJIOBIM 0€3
npeJBapuTeliHa OICHKAa Ha pHCKAa WIM pa3pelieHue OT OTrOBOPHUTE HHCTHTYHHU. B
CHOTBETCTBHUE C YCHJIMSATA 32 OIIa3BaHEe Ha MPUPOJIATa, 3a J1a CE MPEIOTBPATH MO-HATATHIIHOTO
pa3npocTpaHeHUE Ha rOJISIMOYCTHUS KOCTYp B bbiirapus, TpsOBa crienrHo aa ce pa3paboTsT u
HPUIIOKAT OT ChOTBETHUTE OPraHH €(PEKTUBHU MOJUTUKH 32 YIIPABIICHUE.

I'7.2 Petkova, S., Kanev E., Dimitrova, I., Kisliakov, D., Uzunova, E. 2019. Fish pass
functionality in relation to the dynamics of hydrological conditions in the upper course of the
River Iskar (Case study). JOURNAL OF ECOLOGICAL ENGINEERING, vol. 20 (6): 66—
72.

I'7.2 TlerxoBa, C., KvueB, E., [IumutpoBa, U., Kucnskos, M., ¥Y3ynoma, E. 2019.
OYHKIIMOHATHOCT HAa PHOHUTE MPOXOJIM BHB BpBh3Ka C JMHAMHUKATA HAa XUAPOJIOTUIHHUTE
ycrnoBusi B ropHoto TeueHue Ha peka Hckbp (Kaszyc). JOURNAL OF ECOLOGICAL
ENGINEERING, vol. 20 (6): 66-72.

The investigated fish pass is a part of a low-head hydrostatic pressure machine (HPM) located

on an existing weir in the upper Iskar River. Monitoring of the hydraulic features of the fish
pass was performed under different hydraulic conditions. Diversity and abundance of the local
fish fauna was investigated with the aim to verify target fish species. A major limiting factor
for using of the fish pass during flood periods was high water velocity (both inside the fish
pass and at the fish pass downstream entrance), while during the low water discharge periods
it was the insufficient water depth in some pools and the significant differences between the
water levels in adjacent pools. The difference between the water levels at the entrance and exit
of the fish pass reduces the chances for access of small-sized fish species. Some measures for
improving fish pass functionality were developed. Several re-construction solutions were
proposed in an attempt to help solving the identified problems.
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N3cnensanusT pubeH Mpoxoa € 4acT OT XUAPOTEXHUUYECKO ChOPBHKEHUE, BKIHOYBALIO
eKCIIepUMEHTAJIHa HUCKOHAIIOpHA MAalllMHA 3a MPOW3BOJACTBO Ha enekTpoeHeprus (HPM),
pa3MNoI0okKeHa Ha ChIIECTBYBAIl OCHT B TOPHOTO TeueHHe Ha peka Mckbp (M. Meukara).
W3BBbpIICH € MOHUTOPHHI Ha XWUIPABIMYHUTE XAPAKTEPUCTHKH Ha PUOHMS MPOXOA HpU
pa3IMYHM XHUJIPABIUYHU YCIOBUs. PasHooOpasuero u obuinnero Ha MecTHaTa puOHa (ayHa
Oele m3cienBaHO C L€l MPOBEpKa Ha ChCTOSHUETO Ha IeJeBU BHUJ0BE pubu. OCHOBEH
orpaHuyaBanl (akTop 3a H3MO0JI3BAHETO Ha PHOHUS NIPOXOJ IO BpEeME Ha IEPUOAU Ha
I'BJIHOBO/IME Oellle BUCOKATa CKOPOCT Ha BoJara (KakTo BbTpPE B pUOHUS MIPOXOJ, TaKa U MpU
BXOJla Ha PUOHHMSA NIPOXOJ HAIOJIYy IO TEUEHHETO), JOKAaTO MO BpeME€ Ha NEpUOJUTE Ha
MaJioBoJie Oelle HegocTaTbyHAaTa IBhJIOOYMHA HA BOAATA B HAKOM OaceifHM M 3HAYMTEITHU
pa3IMKU MEeX]ly HUBaTa Ha BOjaTa B ChCceAHM OaceliHu. Pa3nukara B HMBaTa Ha BOJaTa Ha
BXOJ[a ¥ M3X0Jla Ha pUOHMUS MPOXOJ] HAMAJIIBa Bb3MOKHOCTTA 32 JJOCTHII Ha APEOHU BHUIIOBE
pubu. bsxa pa3paboTeHH HSKOM MEPKH 3a MOoA0OpsiBaHe Ha (PYHKIMOHATHOCTTa HA PUOHUS
npoxol. bsaxa npenioxkeHn HAKOJIKO PELICHHs 3a PEKOHCTPYKLMS B OIMT Ja ¢ IIOMOTHE 32
pelIaBaHeTo Ha UISHTU(GULUPAHUTE TPOOIEMH.

I' 7.3 Uzunova, E., Ignatov, K., Petrova, R. 2020. Comparison of age estimates from scales,
fin rays and otoliths of the introduced Peipsi whitefish, Coregonus maraenoides
(Actinopterygii: Salmoniformes: Salmonidae) collected from Iskar Reservoir (Danube River
Basin). ACTA ICHTHYOLOGICA & PISCATORIA, vol. 50(1): 13-21.

I' 7.3 ¥Y3yHnoBa, E., Urnatos, K., [lerposa, P. 2020. CpaBHeHUE Ha Bb3pacTTa, ONpeeieHa o
JFOCIIUTE, JIBYUTE Ha MEPKUTE U OTOJUTUTE HA MHTPOIYIIPAHUs BUJ dyncku cur, Coregonus
maraenoides (Actinopterygii: Salmoniformes: Salmonidae) ot si30Bup Mckbp (6aceitn Ha peka
Jynas). ACTA ICHTHYOLOGICA & PISCATORIA, vol. 50(1): 13-21.

Peipsi whitefish, Coregonus maraenoides Polyakov, 1874, is an endemic species of Lake
Peipsi (Chudskoe) in Estonia and Russia. In the mid-1970s, it was introduced into the biggest
Bulgarian artificial body of water—the Iskar Reservoir (Danube River basin). A recent survey
confirmed the existence of a self-sustaining population of the Peipsi whitefish in the dam lake.
Establishing a suitable method for determining Peipsi whitefish age would allow fishery
managers and biologists to extract valuable information on various population parameters.
Therefore, the aim of the presently reported study was to test the suitability of scales, pectoral
fin rays, and otoliths for the most reliable age determining of Peipsi whitefish.

Age estimates were obtained from transverse sections of sagittal otoliths and pectoral fins, and
scales from 54 Peipsi whitefish, collected between October and March 2016-2017. Two
readers estimated ages from all three structures independently. The precision and bias of age
estimates between readers and among structures were compared using age bias plots,
coefficient of variation (CV), percent agreement (PA), and level of readability. Mean
consensus ages from two readers for each structure were compared.

Mean consensus age estimates obtained by analysing the scales (2.0 years) were significantly
lower than those obtained by analysing the fin rays (2.6) and otoliths (2.7). Between-reader
percent agreement was lower and the coefficient of variation was higher for otoliths (PA =
22.2%; CV = 27.6) compared with scales (PA = 46.6%; CV = 10.02) and pectoral fin rays (PA
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= 67.4%; CV = 10.12). Comparison of age estimates from the different structures revealed the
highest PA and the lowest CV values between otoliths and pectoral fin rays (PA = 62.6%; CV
= 10.03%), while the lowest PA and highest CV (PA = 35%, CV = 25.03) were observed
between age estimates from fin rays and scales (CV, P > 0. 005). The otolith and scale ages
agreed for 46.7% and CV was 21.5. The scales were considered by both readers with the
highest level of readability (88.9%) than the pectoral fin rays (70.4%) and otoliths (50%).
The use of fin rays is recommended for the age estimation of C. maraenoides from the Iskar
Reservoir but further work is needed to validate the accuracy of ageing methodology for small,
under one-year old Peipsi whitefish.

UYynckusar cur, Coregonus maraenoides Polyakov, 1874 e eniemuueH BH] 3a €3epOTO
[Teiincu (Uynckoe) B Ecronus u Pycus. B cpenara Ha 70-Te roguHu Ha MUHAJIUS BEK € BbBECH
B Hali-rojiemMusi ObJITapCKU U3KYCTBEH BOAOEM - s130BUD ,,MICKkbp* (mopeune Ha peka JlyHaB).
CKOpoIIHO MPOyYBaHE YCTAHOBU CHIIECTBYBAHETO Ha CaMOIOAIbprKalla ce MOIylalus Ha
YyJCKHUsl CUT B s130BHpa. Ch3/1aBaHETO Ha MOIXOMSI METOJ 3a OIpe/esSHE Ha Bb3pacTTa Ha
YyJICKHUSl CUT OM MTO3BOJIWJIO 1O 10OpO yIpaBiieHHe Ha pUOOCTONAHCKUTE MEPOIPUSITHSI, a Ha
O0uoJy03UTe 1Oa M3BIEKAT IIeHHA WH(OpMAalMsg 3a pa3jiudyHUd MapaMeTpH Ha MOMyJalusiTa.
CnenoBarenHo, LieaTa Ha JIOKJIaJBAaHOTO IOHACTOSILEM IMpoyyBaHe Oelle Ja ce TecTBa
IPUTOIHOCTTA HA JIFOCIUTE, JbUNUTE HA IPHJHUTE NEPKU U OTOJIUTUTE 3a HAN-HAAEKIHOTO
oIpezielisiHe Ha Bb3pacTTa Ha YyJICKUSI CUT.

JlanHuTE 32 BH3pacTTa Ha CUI'a ca IOJyYEHHU OT HAIPEYHH CPE3U Ha CaruTaaIHU OTOJIMTH,
Cpe3H Ha TPbIHU JIBYH U OT JIFOCIHU Ha 54 Opost pubH, chOMpaHU MEXTYy OKTOMBPH U MapT
20162017 r. JIBama u3cneaoBaTeIy OleHNXa Bb3pacTTa He3aBUCUMO €IMH OT JIPYT IO BCSKa
OT TpUTE CTPYKTYpH. [Ipenin3HOCTTa U TOUHOCTTA HA OLIEHKUTE HA Bb3PacTTa KaKTO MEXKIY TIX
Taka U MEXAY CTPYKTypuTe Osixa CpaBHEHH C IMOMOINTAa Ha JMarpaMd Ha OTKJIOHEHHE,
koedurent Ha Bapuarus (CV, %), kpurepus cbriacue (PA,%) 1 HMBO Ha YETIMBOCT Ha
BB3pacTTa OT CTPYKTypHTe. bsixa cpaBHEHM MOIY4EHUTE CpPEelHU KOHCEHCYCHU BB3pacTU OT
JIaJIeHN OT IBaMaTa OLIEHUTEIIN 32 BCAKa CTPYKTYpa.

CpenHuTe KOHCEHCYCHM OLIEHKH Ha Bb3pacTTa, OJIYyYeHH Ype3 aHAIM3UpaHE Ha JIIOCIIUTE
(2 romgwHM), ca 3HAUYUTEIHO MO-HUCKHU OT TE3W, MOJYUCHHU Upe3 aHaJU3UpaHe Ha JIbYUTE Ha
nepkute (2,6) u oronutute (2,7). [IpoleHTHT Ha ChINIaCKHE MEXKTY OLICHUTEIUTE € TIO-HUCHK U
Koe(UIIMEHTHT Ha BapHuaIlus € mo-BUcoK 3a oronutute (PA =22,2%; CV =27,6) B cpaBHeHHE
¢ mocrute (PA = 46,6%; CV = 10,02) u npunute Ha rppanute nepku (PA = 67,4%; CV =
10,12). CpaBHeHHETO Ha BB3PACTOBUTE OLIEHKH OT pa3IMYHUTE CTPYKTYpU pPa3Kpu Haii-
Bucokute PA u Hali-HHCcKuTEe cTOMHOCTH Ha CV MEXIy OTOJUTUTE U JIbYMTE HA TPbIHUTE
nepku (PA =62,6%; CV =10,03%), nokato Haii-Huckure PA u Haii-Bucokure CV (PA =35%,
CV =25.03) ca HaOm10/1aBaHA MEXTY BH3PACTOBUTE OIIEHKH OT JIbYUTE HA MIEPKUTE U JIFOCTIATE
(CV, P > 0,005). JIroctiute ce cuuTar OT JBaMara OLICHUTENH, Y€ MPUTEKABAT Hal-BUCOKO
HUBO Ha 4eTIuBOCT (88,9%) B cpaBHEeHUE C IbuuTe Ha rpbAHUTE nepku (70,4%) u oTonuTUTe
(50%), HO Hali-HMCKa CTENEeH Ha TOYHOCT II0 OTHOUIEHHWE Ha OmpeiessHaTa Bb3pacT.
IIpenopauBa ce M3MOJA3BAHETO Ha JIbYM OT IMEPKHU 3a ONpefeisHe Ha Bb3pactra Ha C.
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maraenoides ot s30Bup Mckbp, HO € HEOOXOMMa JAOMBIHUTEIHA PadoTa 3a BAIUANPAHE HA
TOYHOCTTA HA METOJI0JIOTUATA Ype3 aHAJIM3U Ha YyACKH CUT Ha Bb3PAcCT I10J] €/{Ha FOJIMHA.

I'7.4 Uzunova, E., Ignatov, K., Dashinov, D., Tasheva-Terzieva, E., Trichkova, T. 2020. The
Alien Peipsi whitefish Coregonus maraenoides Polyakov, 1874 (Actinopterygii:
Salmoniformes) in Iskar Reservoir, Danube River basin, Bulgaria. ACTA ZOOLOGICA
BULGARICA, vol. 72(1):103-112.

I'7.4 Uzunova, E., Ignatov, K., Dashinov, D., Tasheva-Terzieva, E., Trichkova, T. 2020.
Hemectnusit Bun uynckm cur Coregonus maraenoides Polyakov, 1874 (Actinopterygii:
Salmoniformes) B s13. Wckbp, OaceitH Ha peka [lynaB, bwarapus. ACTA ZOOLOGICA
BULGARICA, vol. 72(1):103-112.

In the 1960-1970s, three coregonid fishes (Coregonus albula, Coregonus maraenoides and
Coregonus peled) were imported from the former Soviet Union and introduced to some
reservoirs in Bulgaria. Irregular import, hatching in local fish-farms and stocking continued
until the 1990s. The aim of our study was to examine the occurrence of the alien coregonid
species in one of the stocked reservoirs, Iskar Reservoir, and to identify the species recorded
based on their morphology. A total of 54 coregonid specimens were collected at five stations
in the period from October to March in 2015 and 2016. According to the studied morphometric
and meristic data, all the coregonid specimens collected were identified as the Peipsi whitefish,
Coregonus maraenoides. The morphology of C. maraenoides from Iskar Reservoir revealed
some differences from the native population (Peipus Lake, Estonia and Russia), being most
likely a result of adaptation of this species to the local environmental conditions or related to
the brood stock management in the fish farms. Our results showed that C. maraenoides has
successfully established in the reservoir. The existence of self-sustaining population has been
supported by the following: a long period from the last stocking of C. maraenoides to the
reservoir up to our study (>15 years); presence of specimens of different size classes in the
catches; and presence of sexually mature female and male specimens.

ITpe3 60 u 70-Te roauHu Ha MUHAIM BeK OT OMBIIUS CHBETCKU CHIO3 Ca BHECEHH TPU
curosu pudu (Coregonus albula, Coregonus maraenoides u Coregonus peled) u ca BbBezieHH
B HSKOM BOojloeMH B bbiirapus. Makap v HeperysipeH, BHOCHT, JTIOIIEHETO Ha XaliBep B MECTHH
puboBBIHYU (hepMu U 3aprOsBaHETO MPOABIDKaBaT 10 Kpast Ha 90-Te roaunu. LlenTa Ha HareTo
u3cieBaHe Oelle a ce MPOy4Yd HAJMYMETO Ha HSAKOM OT MHTPOAYLUUPAHUTE KOPETOHYCOBH
pubu B enuH OT BojoeMute - 3. McKkbp, KakTo U J1a ce UAeHTU(UIUpPAT pEerucCTpUPAHUTE
BUJIOBE Bb3 OCHOBA Ha TsixHaTa Mopdoorus. O0mo 54 ekzeMIusipa KOperoHocoBH pubu Os1xa
ChOpaHU B TET CTAHIUH B S30BHpA 3a MEPUOja OT OKTOMBpH g0 Mapt (2015 r. - 2016 r.)
ChriaacHo npoy4eHUuTe MOPPOMETPUYHU U MEPUCTHYHU Oele3u, BCHUKU ChOpaHy eK3eMILISpU
OT KOPEroHOCOBHM pHOM ca mAeHTH(UIMpaHH KaTo 4yacku cur, Coregonus maraenoides.
N3cnenBanero Ha Mopdonornunute Oene3n Ha C. maraenoides ot sizoBup Vckbp paskpu
HSIKOU pa3fIMK{ B CPaBHEHUE ¢ MHAUBUIUTE OT MecTHaTa nonyiamnus (Yyncko ezepo, Ectonus
u Pycus), unaro mosBa € Hal-BepOSITHO ca pe3yiTaT OT aJanTHPaHETO Ha TO3M BHUJ KbM
MECTHHUTE YCJIOBHS Ha OKOJIHATa Cpe/la WM M'bK ca CBbP3aHU ChC CENIEKIHs Ha MaTOYHOTO
cTajgo B pubure ¢pepmu y Hac. ChlIeCTBYBAaHETO Ha caMOIOAIbpiKalla ce nomynanus Ha C.
maraenoides B si30Bup Vckbp € MOAKPENEeHO OT CIAeTHUTE OOCTOSTENICTBA: ABIBI MEPHOJT OT
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nocneqHoTo 3apudbssane Ha C. maraenoides B s30BHpa a0 HacTOAIIETO u3ciensane (>15
TOMHY); HAJIMYUE HA €K3EMIUIAPH OT Pa3IMYHHU Pa3MEpHO-BB3PACTOBH KIJIACOBE B YJIOBA; U
HaJIMYUE Ha ITOJIOBO 3PEITH KEHCKU M MBKKH €K3EMILISIPH.

I'7.5 Dashinov, D., Czerniejewski, P., Balshine, S., Synyshyn, C., Tasheva-Terzieva, E.,
Stefanov, T., Ivanova, 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.

I'7.5 Hamuuos, M., Yepuueescku, 1., bammune, C., Cunumun, Y., TameBa-Tep3uesa, E.,
Credanos, T., UBanosa, I1., Mannpak, H., ¥3ynoBa, E. 2020. Bapuanuu BB BBHIIHA
MOpGOIOTHs MEKIAY MECTHHTE W HWHBa3MBHUTC IONyJaluu Ha crpoHrwia, 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.

Pubure HaTypanu3upaiu ce U3BbH TEXHUS HATUBEH apeall, YeCTO MPOsIBABAT pa3IuyHU
IPOMEHHU BbB BBHIIHATA CM MOP(OJIOTHs, KOETO MOXKE J1a JIOBEJIe 1O 3HAUUTEIHU Pa3IHyuusl
MEX1y WHAUBUANTE, OOMTABAIM Pa3jIMYHU PErHOHU. B HACTOSIIOTO H3CieIBaHE HUE Ce
HAaCOYMXME KbM MPOYYBAHE HA BB3MOKHUTE Pa3Ivuus B MOPQOJOTUATa MEXIY HIKOJIKO
nonynaiuu Ha ctponruia (Neogobius melanostomus), naBasuBHa puba kakTo B EBpora, Taka
u CeBepHa AMmepuka. bsxa ceOpanu 0010 753 CTpOHTHIIA OT HIKOJIKO WHBa3UBHU M MECTHHU
MOMYJIALMN, BKJIIOUUTEITHO MOPCKH, COJIEHHU, CIIAJKOBOJHH, €3€pPHU U PEUYHU EKOCHUCTEMH,
NpUHAAISKAIIN KbM Bojocoopute Ha UepHo Mope, bantuiicko mope u ['onemure esepa. Hue
aHaJIM3UpaxMe 35 METPUYHU U MEPUCTUYHU 3HaKa, nnonsBaiiku ANOVA, nucKpUMUHaHTEH
aHalM3 U aJOMETPUYHU KoepuireHTu. Hammre pe3ynTatu 1mokas3Bar 3HAYMTEIHU Pa3IMKH

MCXKAY IMOBCYCTO IOmyjJaluk B XapaKTCPUCTHKU KaTo M@)K)Iy0p6I/ITaJ'IHO Pa3CTOSAHUC,
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JUaMEThp Ha OKOTO, IIMPHHA Ha IJIaBaTa, IbJDKUHA U JBJIOOYMHA HA BTOpATa rphOHA TIEpKa.
OobwuTaBamuTe peKu CTPOHTUIM MMAT YABKEHU KOPEMHH MEpPKH B CPAaBHEHHE C TE€3U OT
CTOAIIM BOJHU OaceiiHM - BB3MOXHA aJanTalus 3a pa3celBaHe Harope Mo TEYCHHETO B
TeYaluTe BOAHM eKocucTeMu. I[loBeueTo OT MOPQOJOTMYHHUTE MPU3HALM IOKa3BaT
MOJIOKUTETHA AJIOMETPUS ChC 3HAUUTEITHH PA3JIUKHU B AIOMETPUYHUTE KOSPUIIMEHTH MEXKITY
nomyinanuute. BeposiTHO mopaau CKOPOIIIHATA UM MHBA3UBHA UCTOPHS, HIKOU OT OeJIe3uTe 1o
rJIaBaTa v aJJOMETPHYHUTE MOJCIU TPYyIupaxa 3aeHO CTPOHTHIM OT BogocOopa Ha ["oemMute
e3epa ¢ Te3W OT MMOHepHaTa My nonyJauus B nputouute Ha Jlynas (boirapus). Cxoncrara
MEXIy Treorpadcku OTAaNedYeHU TOMyNallid Ha CTPOHTHIM MOTaT Ja OTpa3sBar oOOIIH
aJanTanyy BbB BHIIHATAa MOP(OIOTHS 10 BpeMe Ha Ipolieca Ha MHBA3WsI HA BUJIA B PA3IUIHH
xaburatu.

I'7.6 Dashinov, D., Uzunova, E. 2020. Diet and feeding strategies of round goby, Neogobius
melanostomus, (Pallas 1814) from the invasion front in the Danube River tributaries
(Bulgaria): ontogenetic shift and seasonal variation. LIMNOLOGICA, vol. 83

I'7.6 Jlammunos, /1., ¥Y3ynoBa, E. 2020. XpaneHne u XpaHUTEIHU CTpaTEruu Ha CTPOHTUIIA,
Neogobius melanostomus, (Pallas 1814) ot nHBa3uBHMS (POHT B NPUTOIMTE Ha peka JlyHaB
(Bwarapust): oHTOreHeTH4Ha npomsiHa u cezonHa Bapuanms. LIMNOLOGICA, vol. 83

The round goby Neogobius melanostomus is one of the most successful Ponto-Caspian fish
invaders, established in a variety of aquatic ecosystems throughout Europe and North America.
Diet and feeding strategies of N. melanostomus from three recently invaded tributaries of the
Lower Danube River (Bulgaria) were investigated. Research design is based on monthly
examination of the round goby diet and macroinvertebrate density. The results show that the
round goby consume a wide range of different organisms — 76 taxa in total (identified to
family, genus or species level). The most common prey taxa in all three rivers were
Chironomidae (Orthocladius/Cricotopus spp., Tanytarsini g. sp.), Trichoptera larvae
(Psychomyiidae g. sp., Hydropsyche spp.) and Ephemeroptera nymphs (Baetis spp.). Only in
one of the rivers, a predominant feeding on crustaceans (Gammarus spp.) was observed. The
taxonomical composition of consumed invertebrates suggests that the round goby prefers the
ecological group of “sprawling/walking” insect larvae associated to coarse substratum.
Feeding activity was observed throughout the whole year, even during low-temperature
months. Three seasonal and four size-depended shifts in the species’ diet were determined.
Generalization feeding tactics predominated in all three rivers. Specialization was rare and
specific for each tributary, where a few individuals consumed invertebrates from fine
substratum and/or submerged vegetation. Possible relationships between the spread of N.
melanostomus and the recent invasion of the Asian clam (Corbicula fluminea) in the Bulgarian
Danube tributaries were discussed. Generalisation and feeding plasticity contribute to the
round goby’s establishment success in the Danube tributaries and might facilitate its further
upstream spread.

Crpourmwnst Neogobius melanostomus e eaus oT Haii-yCHENIHUTE MOHTO-KACTIUICKH PUOHU
HAIIECTBEHUITM, YCTAHOBCH B Pa3IMYHU BOJHHU €KOCHCTeMH B Isia EBpoma u CeepHa

Awmepuka. /luerata u xpanutenuute crpaterud Ha N. melanostomus cs0pan B Tpu HACKOPO
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uHBa3upanu nputoka Ha peka [onen ynas (bwvarapus) Osixa mscnensanu. u3ailHbT Ha
MpoyuBaHETO ce 0a3upa Ha €KEMECeYyHO H3CIIe[BaHe Ha JueTaTa Ha CTPOHTHIIA U ChHILO
€KEeMeCceyHO aHaJIN3MpaHa ChCTaBa U IIIBTHOCTTA HA IbHHUTE MaKpoOe3rpbOHaYHU B 30HUTE
Ha HamlecTBue. Pesynratute moka3Bar, 4e CTPOHTMIIBT C€ XpPaHU C IHIUPOK CHEKTBDP OT
pa3IMYHU OPraHu3MH — 00110 76 TakcoHa (MACHTHU(PUIMPAHU 10 HUBO CEMEICTBO, PO WIH
Bun). Hait-uecto cpemanute Takconu B auerata u B Tpute peku (Uckwp, SAntpa u Bur) ca
Chironomidae (Orthocladius/Cricotopus spp., Tanytarsini g. sp.), sapsute Ha Trichoptera
(Psychomyiidae g. sp., Hydropsyche spp.) u aumdure Ephemeroptera (Baetis spp.). Camo B
€IHa OT PEeKUTe ce HalJro/1aBa mpeodianaBaio XxpaHeHe ¢ pakooopasau (Gammarus spp.).
TakCOHOMUYHHMAT CBHCTaB HAa KOHCYMHUpaHUTE Oe3rpbOHayHM TOJCKa3Ba, Y€ CTPOHTUIBT
MpEeoYnTa eKOJIOrHYHaTa Tpymna oT ,,XOJCIU ™ JapBU Ha HaCEKOMH, OOMTaBaIyu C Tpyod U
eabp cyocTpaT. XpaHUTeIHa aKTUBHOCT Ha CTPOHTHJIA MPOSIBSBA MPE3 LislaTa roJIMHA, TOPU U
pe3 MeceluTe ¢ HICKa TeMiieparypa. bsxa onpeneneHu Tpu Ce30HHU U YETHPU 3aBUCUMU OT
pa3Mepa MpOMEHU B AuWeTara Ha BUAa. M B TpuTe peKkH CTPOHTWIA MPOSBSIBA TaKTHKa Ha
TeHEPAIMCTUTE 110 OTHOIIEHHE Ha XpaHeHeTo. Crienuanu3anusira e psjaka u cnernuduyHa 3a
BCEKH MPHUTOK, KBICTO HSIKOJKO HWHAMBHAA Ca KOHCYMHUpAIH Oe3rpbOHAYHH OT (UHHS
cyOcTpar W/WiM OT TMOTONEHAa PACTUTETHOCT. bsixa 00ChIeHN BB3MOKHUTE BPH3KU MEKIY
pasnpoctpanenuero Ha N. melanostomus u ckopolIHOTO HallleCTBHME HA a3MaTcKarta MUa
(Corbicula fluminea) B 6barapckuTe AyHaBCKU MPUTOLHM. [ eHEpATM3MbBT M INTACTUYHOCTTA HA
XPaHEHETO HECHbMHEHO JOTIPUHACHT 32 yCIeXa Ha yCTaHOBSBAHETO HA CTPOHTHIIA B IPUTOLIUTE
Ha peka JlyHaB W Te3W My XapaKTepUCTHKH MOTaT [a VIJIECHSAT MO-HAaTaTBIIHOTO MY
pa3npoCTpaHEeHUE HATOPe MO TEYCHUETO UM.

I' 7.7 Margaritova, B., Uzunova, E. 2020. Length—Weight relationships and condition factors
of three sturgeon species (Acipenseridae) from the Danube River. ECOLOGIA BALKANICA,
vol. 12 (2): 197-201.

I' 7.7 Mapraputosa, b., ¥Y3ynoBa, E. 2020. 3aBucumoctu IbIKHHA-Maca U KOHIUIUS HA TPH
ecerpoBu Buja (Acipenseridae) ot pexa Jlynas. ECOLOGIA BALKANICA, vol. 12 (2): 197—
201.

Length—weight relationships (LWRS), Fulton (K) and relative (Krel) condition factors
for Acipenser ruthenus Linnaeus, 1758, Acipenser gueldenstaedtii Brandt & Ratzeburg, 1833
and Acipenser stellatus Pallas, 1771 from the Danube River were estimated. Fish were captured
by bottom drifting trammel nets in the period June — August, 2015-2019. A total of 790
specimens were measured and analyzed. More than 80% of the specimens were young of the
year (YOY) fish with total length (TL) up to 35 cm. The values of the parameter b of the weight
— length relationship for fish with lengths up to 35 cm ranged from 2.433 (A. ruthenus) to 2.859
(A. gueldenstaedtii). For specimens with TL > 35 cm the values of parameter b ranged from
3.227 (A. stellatus) to 3.668 (A. ruthenus). Relative condition factor (Krel) ranged from 1.003
- 0.020 (A. gueldenstaedtii) to 1.144 - 0.018 for A. ruthenus. Fulton's condition factor (K)
ranged from 0.300 - 0.003 for A. stellatus to 0.514 - 0.011 for A.gueldenstaedtii.
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N3cnensanu ca 3aBucuMoctute abibkuHa-tersio (LWR), koepunuent na @ynron (K) u
ornocurenen kKouauiuoneH ¢axrtop (Krel) ma tpu ecerpoBu Bumose: Acipenser ruthenus
Linnaeus, 1758, Acipenser gueldenstaedtii Brandt & Ratzeburg, 1833 u Acipenser stellatus
Pallas, 1771 ot peka JlynaB. Pubure ca ynoBeHH ¢ AbHHH ILIABAIIXA TPOWHU MPEKH B TIEPHOIA
toHM — aBrycT 2015-2019 r. U3smepenn u anaim3upanu ca oomio 790 exzemruisapa. [Tosede ot
80% ot exzemrusipute Osixa HysiaeBoroguiHu ekzeMiusipu (YOY) ¢ obma naemkuna (TL) o
35 cm. CroiiHocTHTe Ha mapaMeTbpa D OT 3aBHCHMOCTTAa TEryI0 — IBJDKMHA 33 PUOHTE C
Ob/oKuHA 10 35 cm Bapupar ot 2.433 (A. ruthenus) mo 2.859 (A. gueldenstaedtii). 3a
ex3eMIuLsipu ¢ abiokuHa (TL) > 35 cm, croiiHocTHuTe Ha mapamersp b Bapupaxa ot 3,227 (A.
stellatus) mo 3,668 (A. ruthenus). CroitHOCTHTE HAa OTHOCHTEIIHHS KOHJUIIMOHEH (HaKTop
(Krel) Bapupa ot 1,003 - 0,020 (A. gueldenstaedtii) mo 1,144 - 0,018 3a A. ruthenus.
Koedumuentst Ha cberosiane Ha Fulton (K) Bapupa ot 0,300 - 0,003 3a A. stellatus mo 0,514
- 0,011 3a A. gueldenstaedtii. /luckyrupaHa ¢ IpuIOKUMOCTTA Ha MOJTyYeHaTa U aHATU3UpaHa
nHpopmarus.

I' 7.8 Uzunova, E., Kenderov, L., Stefanov, T. 2021. Fish species recorded in the coastal area
of the South Bay, Livingston Island, South Shetlands. ACTA ZOOLOGICA BULGARICA,
vol. 73 (1), p. 71-76.

I'7.8 ¥Y3ynoBa, E., Kengepos, JI., Credanos, T. 2021. Bungoe pubu, peructpupaHu B
KpaiiOopexnara 30Ha Ha Cayt bei, octpoB JIuBunarcteH, FOxuu letmanncku octposu. ACTA
ZOOLOGICA BULGARICA, vol. 73 (1), p. 71-76.

The survey on the fish fauna of the coastal area of South Bay, Livingston Island, was
conducted in November 2018 — January 2019. Fish were caught by bottom trawl net and fishing
rod. Five fish species have been identified: Notothenia coriiceps Richardson, 1844, N. rossii
Richardson, 1844, Trematomus tokarevi Andriashev, 1978 and T. nicolai (Boulenger, 1902)
of the family Nototheniidae, and Chaenocephalus aceratus (Lonnberg, 1906) of the family
Channichthyidae. Data about the habitat characteristics as well as length and age of the
sampled specimens are presented.

N3cnensanero Ha pubHara ¢ayHa B KpaiiOpexHata 3oHa Ha Cayr beil, octpoB
JIMBUHICTBH, € npoBeieHo npe3 HoeMBpH 2018 r. — suyapu 2019 r. Pubure ca ynoBenu c
MaJIbK JTbHEH Tpasl U Bbaula. B mabopaTopHu ycinoBus, Ha 6a3zaTa Ha (PUKCUPAH U CHUMKOB
Mmatepuan ca uaeHtuduimpanu et Buga puodu: Notothenia coriiceps Richardson, 1844, N.
rossii Richardson, 1844, Trematomus tokarevi Andriashev, 1978 u T. nicolai (Boulenger,
1902). Pubure mnpunamiexat kbM ceMm. Nototheniidae. YcraHoBeHa ¢ HaTMYUETO Ha
Chaenocephalus aceratus (Lonnberg, 1906) ot cem. Channichthyidae. IIpeacraBenu ca 1anHu
3a XapaKTepUCTUKUTE HAa MECTOOOMTaHMATA, KAaKTO M 3a Jb/DKMHATa M Bb3pacTra Ha
AQHAIN3UPAHUTE EK3EMILISPH.

I'7.9 Dashinov, D., Uzunova, E. 2021. Reproductive biology of pioneer round gobies
(Neogobius melanostomus Pallas, 1814) at the edge of their invasion front in three small rivers
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(Lower Danube Basin, Bulgaria). JOURNAL OF VERTEBRATE BIOLOGY, vol. 70 (4),
21026.1-12.

I'7.9 Namwunos, /., Y3ynoBa, E. 2021. PenpoaykTtiuBHa OHOJIOTHS Ha TMOHEPHHU CTPOHTHIIN
(Neogobius melanostomus Pallas, 1814) Ha pp0a Ha TexHUS GPOHT HA HAIIICCTBUE B TPU MAJIKU
peku ([Jonen dynas, bearapus). JOURNAL OF VERTEBRATE BIOLOGY, vol. 70 (4),
21026.1-12.

Reproductive traits are among the most important biological characteristics that facilitate
or impede the establishment of non-native fish into new environments. In several tributaries
of the Lower River Danube (Bulgaria), the round goby (Neogobius melanostomus Pallas,
1814) is a recent invader. Specimens from the edge of the invasion front were collected
monthly (March 2017 to May 2018) from each river. The pioneer individuals displayed
relatively small body sizes. First maturation of females occurs at 49 mm total length. Based
on the dynamics of oocyte size and GSI, it was established that spawning begins in early
spring, at a relatively low water temperature (6-7 °C). The breeding season extended from
March to June. Average absolute fecundity was 162 + 62 oocytes, while average relative
fecundity was 94 oocytes/g + 24. Female fecundity is linearly dependent on the length and
weight. Both of the known male alternative reproductive tactics were observed. Body
condition factor was lowest during April for both sexes. The relationship between reproductive
traits and invasive potential in N. melanostomus is discussed.

PenponykTUBHUTE  XapakTEpUCTUKU  ca  Cpel  Hall-BaXKHUTE  OMOJOTMYHU
XapaKTEPUCTHKU, KOUTO YJIECHSIBAT MJM BB3IPEIATCTBAT YCTAHOBSABAHETO HA HEMECTHH
BUJIOBE pubM B HOBM MecTooOuTaHus. B Hsakonko mputoka Ha [lonen yHnas (bwarapus)
crpouruwasT (Neogobius melanostomus Pallas, 1814) e ckopomieH HamecTBeHUK. Ex3eMIusipu
oT BuJa ca cbOpaHu exemeceuHo (Mapt 2017 r. go maii 2018 r.) oT 30HaTa Ha QpoHTa Ha
nHBasuATa ot pekurte But, Mckbp u SHTpa. [IMOHEpHUTE HHAMBUAM C€ XapaKTEpU3HUpaT C
OTHOCUTEIIHO MAaJKd pa3Mepu Ha TAJOTO (B CpaBHEHHWE C Te3W OT HATUBHUTE WM
MecToobuTanus). [I5pBOTO Ch3psiBaHE HA )KEHCKUTE CTPOHTUIIN € PETUCTPUPAHO, Y€ HACTHIIBA
npu o01a AbJDKKMHA Ha Ts10TO 49 mm. Bb3 ocHOBa Ha JUHAMUKaTa Ha pa3Mepa Ha OOIUTUTE
u roHagocomatuuHus uHIekc (GSI) e ycraHOBEHO, 4e OTHENISIHETO Ha siia 3amouBa B
HAa4yaJloTO Ha TPOJIETTa, MPU OTHOCHUTEIHO HHCKa Temreparypa Ha Bogara (6-7°C).
Pa3MHOXUTETHUAT IEPHO MPOIbJIKABA OT MapT A0 1oHU. CpeHaTa aOCOIIOTHA MII0JOBUTOCT
e 162 + 62 oomura, 10KaTo cpeiHaTa OTHOCHTENHA IUIONOBUTOCT € 94 oBouuta/g + 24.
JXeHckara MIOJOBUTOCT € JMHEHHO 3aBHCHMAa OT JBJDKMHATa M TErJIOTO Ha puUOUTe.
HabumronaBanu ca u ABeTe MO3HATU A0 MOMEHTA aITEpHATUBHU PENPOIYKTUBHU TAKTHUKU IIPU
MBKKUTE UHAUBUIU. [TokazaTensT 3a KOHAUIMS MpU pUOUTE MOKa3Ba Hall-HUCKU CTOMHOCTH
mpe3 ampwi W 3a JBara noja. OOckkaa ce Bpb3KaTa MEXAY PpernpoayKTUBHHUTE
XapaKTepPUCTHKK U MHBa3UBHUs moTeHIuai mpu N. melanostomus.

I'7.10 Margaritova, B., Kenderov, L., Dashinov, D., Uzunova E., Mihov, S. 2021. Dietary
composition of young sturgeons (Acipenseridae) from the Bulgarian section of the Danube
River, JOURNAL OF NATURAL HISTORY, vol. 55(35-36): 2279-2297.
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I' 7.10 MapraputoBa, B., Kennepos, JI., Jlamunos, /Jl., Y3ynoBa, E., Muxos, C. 2021. CrcTaB
Ha JUeTaTa Ha MJaguTe eceTpoBu puoOM (Acipenseridae) oT OBATapCKUs y4acThK Ha peka
Jynas, JOURNAL OF NATURAL HISTORY, vol. 55(35-36): 2279-2297.

All sturgeon species currently living in the Danube River are either critically endangered
or at the edge of extinction. Sturgeons are mainly benthic feeders, with a diet of molluscs,
crustaceans, and small fishes. During the last two decades, we have seen a significant change
in the species composition of benthic invertebrates in the Danube River as a result of
anthropogenic impacts — hydrological and habitat modifications, introduction of alien and
invasive species. The aim of this study was to investigate the food composition and the
importance of different prey taxa, and to describe the feeding strategies of young sturgeons
along the Bulgarian section of the Danube River. From June to August 2019, the stomach
contents of 61 fish specimens from the species Acipenser stellatus, A. ruthenus, A.
gueldenstaedtii were collected using gastric lavage. It was found that Obesogammarus obesus
(Amphipoda) prevails in the diet of young of the year (YOY) A. stellatus and A.
gueldenstaedtii, while Corbicula fluminea (Bivalvia) was the main food item of A. ruthenus.
Chironomidae larvae also had high occurrences in the diet of all sturgeon species. For the YOY
specimens up to 35 cm total length, nearly 94% of prey items belonged to O. obesus and diet
overlap was observed. Improved knowledge about the diet of the young sturgeons could lead
to the determination of the species’ major feeding habitats in the Danube River, providing
crucial information for their protection and restoration.

Bcuuku BHIOBE €CETPOBH pUOH, JKMBECIM B MOMEHTA B peka JlyHaB, ca WiId KPUTHYHO
3acTpalleHu, Wi Ha phba Ha m3ue3BaHe. EceTpoBuTe pHOM Ce XPAHAT TJIaBHO C JBHHH
OpraHU3MH - MEKOTEITH, paKooOpa3Hu U Masiku puodu. [Ipe3 mocienHuTe ABe IECETUICTHS CME
CBHJICTEIIM HA 3HAYHUTEIIHA IIPOMSIHA BbB BUIOBHS ChCTAB HA OCHTOCHUTE Oe3rphOHAYHHU B peKa
JlyHaB B pe3yiTaT Ha aHTPOIOT€HHU BBH3ACHCTBUS — XUAPOIOTMYHU MPOMEHU U MPOMEHH B
MECTOOOUTAHUsITA, BhBEXK/IAHE HA UY)KIU U MHBa3MBHU BUjaoBe. LlenTa Ha ToBa M3cienBaHe
Oerrre a ce MPOyYH ChCTaBhT HA XPAaHATA U 3HAUYCHUETO HA PA3IMYHUTE TAKCOHH ChIBPIKAIIH
ce B IUISYKATa HA €CTPOBHTE W JIa CE ONHUINAT CTPATETHUTE 3a XPaHEHE Ha M CCETPOBH
pubu B Obarapckus ydyacTbk Ha peka JlynaB. Ot roHu a0 asryct 2019 r. cromamHoTo
chabpxkuMO Ha 61 exsemruisipa pubu ot Bumoere Acipenser stellatus, A. ruthenus, A.
gueldenstaedtii e cbOpano upe3 croMaiieH aBax. Y cTraHoBeHO e, ue Obesogammarus obesus
(Amphipoda) mpeoGnanaBa B auerata Ha HyneBoroauimHu (YOY) A. stellatus u A.
gueldenstaedtii, noxaro Corbicula fluminea (Bivalvia) ¢ ocHOBHUAT XpaHHTEIEeH 00EKT Ha A.
ruthenus. Jlapeute na Chironomidae chIo ca 4ecTo CpeliaHu B JHeTaTa Ha BCHYKH BUIIOBE
eceTpoBH pubHU. 3a EK3EMIUBIPUTE €CETPOBU ¢ 00ma abmkuHa 10 35 cm, moutu 94% ot
00eKnTe B CTOMAIIHOTO ChIBPKUMO mpuHamiekar Ha O. 0besUS U MexIy BHIOBETE Ce
Ha0JTI0/1aBa MMPUITOKPUBAHE B ChCTaBa HA TAXHATA queTa. HOBTe 3HAHMS CBBP3aHU C JUeTaTa
Ha MIAQIUTE eCeTpoBM puOM OWxa MOIIH Ja JOBEIaT [0 OMpee/isiHe Ha OCHOBHUTE
XPaHUTEIHN MECTOOOMTAHHS Ha BH/Ia B peka J[yHaB, mpeoCTaBAiiKy BakHA MH(POPMAIIHS 3a
TSIXHATA 3aIllUTa U Bh3CTAHOBSIBAHE.
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I'7.11 Uzunova, E., Kanev, K. 2022. Non-native brook trout Salvelinus fontinalis in Bulgaria:
an established population in the Palakariya River (Balkan Peninsula, Iskar River basin).
ECOLOGIA BALKANICA, Vol. 14 (1): 47-56.

I'7.11 ¥Y3yuoBa, E., Keues, K. 2022. Hemectuusar Bug cusen Salvelinus fontinalis B
Buirapust: enHa ycrtaHoBWia ce momyianus B peka Ilamakapus (BaakaHCKH IOIyOCTPOB,

Gaceitn pexa Hckbp). ECOLOGIA BALKANICA, Vol. 14 (1): 47-56.

In the present study, we provide data on the first established, self-sustaining population
of non-native brook trout (Salvelinus fontinalis Mitchill, 1814), family Salmonidae, in
Bulgaria. The brook trout was detected in upland section of the Palakariya River (Iskar basin)
at an altitude between 1350 and 1500 m a.s.l. Distribution, abundance and size structure of S.
fontinalis were studied in the period 2019-2021. The coexistence of individuals of different
sizes (from 4.1 cm to 24.6 cm); no restocking activities in the last 10 years and the suitable
environmental habitat features support the contention of a self-reproducing population of S.
fontinalis in the Palakariya River.

B mHacrosmoro mpoydyBaHe Osixa CchOpaHM JaHHM 3a IbpBaTa YCTaHOBEHA
caMoIoIbprKallia ce MOoMmyJialys Ha HeMecTHUs 3a bearapus Bua cusen (Salvelinus fontinalis
Mitchill, 1814), cemeiictBo Salmonidae. [Tomynanusta Ha CHBEH € yCTAHOBCHA B IUTAHHHCKHUS
yuacTbK Ha p. [Tanakapus (6aceiin p.Mckbp) Ha HaaMopceka BucourHa Mexay 1350 u 1500 m.
B mepmoma 2019-2021 1., eXeromHo ca MpOydYBaHH Pa3NpPOCTPAHCHHETO, OOWIMETO H
pasMepHaTa CTPYKTypa Ha HaXOIUINETO Ha ek3emmuripu ot S. fontinalis. YcranoseHoTo
CBHKHUTEJICTBO HAa MHAMBUAM C pas3nuyau pasmepu (ot 4,1 cm mo 24,6 cm); nurcara Ha
JEeHHOCTH To 3apubsBaHe mnpe3 mnocieaHuTe 10 TOAUHKM W TOAXOMASIIATE A0OMOTHYHU
XapaKTepUCTUKH Ha OKOJHATa Cpela MOAKPENsIT Te3aTa 3a CaMOBB3MPOU3BEXKIAIa Ce
nomynarust Ha S. fontinalis B peka [MTanakapus. JIMCKyTHpAT ce MbTHUINATA Ha pa3lIPOCTPAHCHHE
Ha BUJA Y HAaC, Bb3MOXKHHUTE MOCIEACTBHS 32 MECTHUTE BUIOBE B peKaTa.

I' 7.12 Uzunova, E., Dashinov, D. 2022. Trophic niche overlap between non-indigenous round
goby Neogobius melanostomus and native fishes in tributaries of the Lower Danube River
(Bulgaria). FISHERIES & AQUATIC LIFE (Archives of Polish Fisheries), Vol. 30:1-13.

I' 7.12 ¥Y3ynoBa, E., [lamunos, JI. 2022. IlpunokpuBaHe Ha TPOPUUYHU HHUIIH MEXKAY
crpourmia Neogobius melanostomus u mectHu pubu B mputornure Ha peka [onen lyHas
(bearapust). FISHERIES & AQUATIC LIFE (Archives of Polish Fisheries), Vol. 30:1-13.

The recent expansion of the round goby (Neogobius melanostomus) in tributaries of the
lower Danube (Bulgaria) prompted assessing potential negative effects on local fish fauna such
as competition for food resources. Diet overlap between the round goby and native fishes was
analyzed using samples of fishes and macroinvertebrates collected monthly for a one-year
period. Significant dietary overlap between N.melanostomus and Barbus petenyi, Perca
fluviatilis, Gobio gobio, Vimba vimba, and Neogobius fluviatilis was observed.

Dietary overlap in the Iskar River was found to be considerable mainly in the spring months.
Conversely, overlap in the Vit River was observed during summer and late fall. The main

| 15



noir. 1-p Enuza IetpoBa Y3yHoBa PE3IOMETA HA HAYYHU TPYIOBE

reason for the overlap noted was the preference for Chironomidae and Hydropsychidae larvae
and Gammaridae. The results suggest that there is potential for competition between the round
goby and native fish species inhabiting the tributaries of the Danube. Potentially harmful
effects on rare, protected fish species in the area are discussed.

VYcraHoBenara ekcnan3us Ha crponrmia (Neogobius melanostomus) B mputonure Ha
Honen J[lynaB (bbirapusi) mpoBOKupa HU3TOTBSHETO HA OIEHKaTa Ha MOTCHIUMATHUTE
OTpHIaTeIHU e(eKTH BbpXYy MECTHaTa prlHa (hayHa, HACTBIBAILM B pe3yJiTaTa Ha BEpOSTHA
KOHKYPEHILIMsI 32 XPaHWUTENHU pecypcH. llpunmokpuBaHeTo B CbhTaBa Ha AMETaTa MEXKIY
CTPOHTWJIa W MECTHUTE puOM Oelle aHaJIU3UpaHO ¢ IOMOINTa Ha MpoOu oT pudbu u
MakKpoOe3rpbOHauHu, CbOMpPAHU €KEMECEYHO 3a MEpPHOA OT €HAa TOJMHA B TPU PEKHU C
NpUOJIM3NUTENIHO €JHAKBO ChCTOSIHME HAa MHBa3Us M BUJOB cbhcTaBa — Vckbp, Bur n SnTpa.
VcTaHOBsIBa Ce 3HAYUTEIHO NPUIIOKPHBAHE Ha AueTaTa Mexay crporruia N.melanostomus u
yepHarta mpsiHa Barbus petenyi, xocrypa Perca fluviatilis, oouknoBenara kporymka Gobio
gobio, Bumbara Vimba vimba u peunoro morrae Neogobius fluviatilis.

3HAYUTETHO MPUIIOKPHUBAHE B ChCTaBa HA TUETHUTE MPEIUMHO MPE3 MPOJIECTHUTE MECELIN
€ ycTaHoBeH Mexnay pubute ot p. Mckbp. OOpaTHO, NMPUIOKPUBAHETO B peka Bur ce
HaOnrofaBa Impe3 JATOTO M KbcHara eceH. OCHOBHAaTa NpUYMHA 3a OTOEJSA3aHOTO
NPUIIOKPUBAHE € TMPEANOYUTaHHeTO0 Ha pudure KbM JapBu Ha Chironomidae u
Hydropsychidae nu xpM Gammaridae. Pesynrarute npeamonarar, ye MMa HOTEHIMAT 3a
KOHKYPEHLIUsI MEXAY CTPOHIMJIAa U MECTHUTE BHJIOBE pUOH, OOMTaBally IPUTOLIMTE HA peKa
Jynag. [ToTeHIIMaTHOTO BPEIHH HOCIEIUIM OT TOBA MOXKE Ja MMa 32 HAKOU PEJIKH, 3aIUTCHU
BUJIOBE pUOH B N3CIIEIBAHUTE PAiOHN HA MHBA3HS.

I' 7.13 Uzunova, E., J. Markov, A. Ivanova, S. Delcheva & Hubenova T. 2023. Economy and
diversity of aquaculture production in Bulgaria: status and trends. BULGARIAN JOURNAL
OF AGRICULTURAL SCIENCE, Vol. (in press)

I' 7.13 V3ynoBa, E., XX. Mapkos, A. lBanoga, C. JlenmueBa & Xyb6enona T. 2023. konomuka
U pa3HooOpa3ue Ha MPOU3BOJCTBOTO HA aKBaKyATypH B bharapus: ChCTOSHUE U TEHICHIIUH.
BULGARIAN JOURNAL OF AGRICULTURAL SCIENCE, Vol. (in press)

Aquaculture production in Bulgaria has increased over the last decade, reaching 16,442
tonnes in 2019. Fish production has doubled in comparison with 2007, while that of mussels
has increased tenfold. The Bulgarian contribution to EU aquaculture production has been
increasing significantly in both volume and value over the years, making up 1.15% of the
volume and 1.0% of the value of EU production in 2019. Freshwater aquaculture accounts for
78% of total production. Common carp dominates with about 29.4% (4,836 t), followed by
rainbow trout with 29.2% (4,820 t) in 2019. The cultivation of sturgeon species and caviar
production are among the most dynamically developing aquaculture segments. Mariculture in
the Black Sea has increased in recent years, with the production of Mediterranean mussel
reaching 2,932 tonnes in 2019. An average of 405 farms operated during the period 2010-2019.
Four regions (Plovdiv, Stara Zagora, Burgas and Montana) account for 50% of the total fish
production.
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Pond aquaculture is the dominant technology used in Bulgaria, and it serves as the basis
for numerous other activities, including management of fish stocks in various water bodies
mainly for recreational fishing. Approximately 35 net-cage farms currently operate in bigger
dams. Recirculating fish farms output made up only 0.15% of the total amount of aquaculture
for the period 2010-2019.

The aquaculture sector exhibited difficulties in recovering from the financial crisis of 2007-
2008, manifested by a slow growth for the period 2010-2014. From 2015 to 2019 there has
been a significant growth, manifested in a sharp increase of total revenue and profitability,
especially among the larger enterprises in the sector, as well as an increase in the number of
employees, and the labour productivity. As a result, in 2019 the registered total revenue per
enterprise and total revenue per employee were more than double the respective figures for
2010. The profits of larger enterprises increased more than three times on average, but smaller
entities, micro-enterprises with less than 5 employees, operated at the border line between
profit and loss. The COVID-19 crisis could have lasting consequences. Despite EUR 1.2
million direct payments in the sector in 2020, there has been a significant drop in the export of
aquaculture products. Consumption of fish and other aquaculture products remains low
compared to those in the other EU countries.

[Tpon3BOCTBOTO Ha akBakyATYpu B bbirapus ce € yBenMUMIIO Npe3 MOCIETHOTO
necerunietue, nocruraiiku 16 442 tona npe3 2019 r. [IponsBoacTBoro Ha puba ce € yABOUIO
B cpaBHeHue ¢ 2007 r., 1oKaTo ToOBa Ha MMM C€ € YBEJIMYUJIIO JeCETOKpaTHO. brirapckusr
IPUHOC KbM ITPOM3BO/ICTBOTO Ha akBakyATypu B EC ce yBenn4aBa 3HAUUTEIHO KAKTO 10 00eM,
Taka W 10 CTOHHOCT Ipe3 roJAMHKTE, cheTaBisiBaiiku 1,15% ot obema u 1,0% ot croitHoCcTTa
Ha npousBoacTBOoTO HAa EC mpe3 2019 r. CnagkoBOAHUTE aKBaKyATypu TpeactaBisiBaT 78%
OT 00II0TO TPOU3BOACTBO. [lomMuHupa mapana ¢ okosio 29,4% (4836 t), cnenan ot 1broBara
nbCcThpBa ¢ 29,2% (4820 t) mpe3 2019 r. OTraexaneTo Ha eceTpoBU pUOHU U IPOU3BOACTBOTO
Ha XxailBep ca cpeJ HaW-IMHAMUYHO pa3BUBAIIUTE CE€ CETMEHTH Ha AaKBaKyJITypaTa.
Mapukynrypure B UYepHo Mope ce yBeIMUMXa IMpe3 MOCIEIHUTE TOAWHH, KaTo
IPOM3BOJICTBOTO Ha 4YepHa Muza JocturHa 2932 rona npe3 2019 r. Cpenno 405 depmu ca
pabotunu npe3 nepuoga 2010-2019 r. Uetupu obnactu (ITnosnus, Crapa 3aropa, byprac u
MonTana) popmupar 50% ot 061110TO TPOU3BOACTBO HA pubda.

S30BUpHATa akBaky/lTypa € JOMUHHUpallaTa TeXHOJOIHs, U3loyi3BaHa B bbarapus, u
CIIy’KM KaTO OCHOBA 32 MHOYKECTBO JIPYT'Hl JEMHOCTH, BKJIIOYUTEIIHO yIIpaBJIeHUE Ha pUOHUTE
3amacy B pas3JIMyHU BOJOEMH, TJIABHO 3a JIIOOUTENICKH prbdosoB. [Ipubnusurento 35 dpepmu ¢
MpEXEHU KJIETKU (CcaJku) B MOMEHTa paboTAT B MO-Tojemu si30BUpHU. lIpoaykumsra ot
peurpKyJIalMoOHHUTe puOOBBAHU (epMu cberaBisBa easa 0,15% oT 00IIOTO KOJIHMUYECTBO
aKkBaKynTypH 3a nepuonaa 2010-2019 r.

CekTOpbT Ha aKBaKyATYpUTE IIOKa3a TPYAHOCTH TPU BH3CTAHOBSIBAHETO CH OT
¢unancoBara kpu3za ot 2007-2008 r., nzpassBaiia ce B 6aBeH pactex 3a nepuoga 2010-2014
r. 012015 1. 10 2019 1. ce HaOMI0AaBa 3HAUUTEIICH PACTEX, U3PA3SIBAIIl CE B PSI3KO YBEJIIMUCHHE
Ha OOIIUTE MPUXOJU M PEHTAOMIIHOCT, OCOOCHO CpeJl TIO-TOJIEMUTE TPEANPHUATHS B CEKTOPA,

KaKTO M yBeJIMyaBaHE Ha Oposi Ha 3a€TUTE U NMPOU3BOJUTEIHOCTTA Ha Tpyna. B pe3ynrtaTr Ha
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toBa mpe3 2019 . peructpupanuTe 00K NMPUXOAN HA MPEANPUATHE U OOUIUTE MPUXOIU HA
CITY)KUTEJ ca MOBeYE OT JBa IIBTH CIPSAMO chOoTBeTHUTE cToiHOCTH 3a 2010 1. [leyanOurte Ha
MO-TOJIEMUTE TPEINPUITUS CE€ YBEIUYaBaT CPEAHO IMOBEYE OT TPU M'BTH, HO MO-MAJIKUTE
CyOeKTH, MUKPOIPEIIPUIATUATA C TIO-MAJIKO OT 5 CIIY>KUTENU, pabOoTEIIN Ha TPaHUIATa MEXTY
nevanbara u 3arybara. Kpuzara ¢ COVID-19 moxe na uma tpaitiu nocneauiid. Berpekn 1,2
MJIH. €BpO JUPEKTHHU IUaniaHus B cektopa npe3 2020 r. ce HaOmoqaBa 3HAYUTEIICH CIaj] B
U3HOCAa Ha MPOAYKTH OT akBakylITypu. IloTpebienuero Ha puba W APYTHM HPOAYKTH OT
aKBaKYJTYpHU OCTaBa HUCKO B CpaBHEHUE C TOBa B Apyrute crpanu ot EC.

I1l. KHHUI'M UTJABH OT KHUT'U
V.

I'8.1. ¥3ynoBa, E. 2011. AxnumaTtu3anysi Ha HOBU BHI0BE XUApOOHOHTH B Bpbiarapus. B:
Happunuk Ha npennmpuemaua B pubapctBoTo U akBakyinrypata. (Ilox. peaak. na mpod. H.
Bosykue). M3n. Uatenentpanct, Codus. ctp. 22 — 26. ISBN 978-954-2910-12-1

I'8.1. Uzunova, E. 2011. Acclimatization of new species of hydrobionts in Bralgaria. In: The
Fisheries and Aquaculture Entrepreneur's Handbook. (Edited by Prof. N. Boyadzhiev). Ed.
Intelentranst, Sofia. p. 22 — 26. ISBN 978-954-2910-12-1

LIs1oOCTHUAT TpoIlec Ha akiIMMaTH3alus Ha JaJeH OWOJIOTHYEH BUI MPOTHYA TIpe3
HSIKOJIKO €Tara — MbPBO CbOTBETHUS BU/I C€ BHACA (MHTPOIYLIUPA) B IPUEMHHUSI BOJOEM, KONTO
MOJKe U Jia € puboBbaHA epma, Cie/lBa MPoLleC HAa aKJIMMaTU3WpaHe — TOBA € Mepuajia mnpes3
KOWTO HOBUS BHJI C€ IPUCIIOCO0SIBA KbM MECTHUTE YCJIOBHUS, U MPOLIECHT MOXKE J1a 3aBbPIIBA
C HaTypaiu3alus - B Cllydyail 4e BUIBT 3allOYHE Jla Ce pa3MHOXKaBa caM U Ja MOAIbpKa
coOcTBeHa momynanusi 0e3 Hamecara Ha yoBeka. CpeqHusT OpOi MHTPOAYLIMPAHUTE BUIOBE
3a OTJETHUTE €BPOIEUCKHU CTpaHu € B pamkuTe Ha 18 - 32 Buna. B beirapus To3u nporiec Ha
BHOC M aKJIMMAaTHU3WpaHE HAa HOBU BHJOBE OEJNEKM pa3BUTHE TIABHO mpe3 mocieanute S50
TOJMHA. AHAIM3BT HAa MHOXKECTBO JIUTEPATYPHH W JPYrd WHGOPMAIMOHHH H3TOYHHUIIH
OTYMTA, Y€ Y HaC Ch3HATEJIHO WM CIIy4aifHO ca MHTPOIYyLHUpaHu 26 CIaJKOBOIHHU BUa PHOU.
Haif-MHOrOUMCIIEHO € MPEeACTaBUTEICTBOTO Ha MHTpoAyMpaHuTe mapaHosu (Cyprinidae) u
nbcTpBOBU  (Salmonidae) pubu, cwhctaBmsBamu cboTBeTHO 22% u 18% oT Beuuku
uHTpoAykuuu. [IbpBaTa UHTPOAYKIMSA Ha puba B bbiarapus 3a menute Ha puOOBBHACTBOTO
maThpa oT Kpas Ha 18 Bek, Koraro IbroBara HIJIM Hap. OIIE aMEepUKaHCKa MbCThpPBa
Oncorhynchus mykiss 6uBa BHeceHa y Hac. Haii-nHTEH3UBEH BHOC Ha YY1 BHIOBE IIPOTHYA
npe3 60-te u 70-Te roiMHU, KOraTo c€ UHTPOAYLIUPAT U3TOYHO a3MATCKUTE IIApaHOBU PUOH,
CBCTABJISIBAIIM T. HAp. «PACTUTEITHOANCH KOMIUIEKC». MHTpOAyKIusATa Ha a3MaTCKUTE
[IapaHOBU PHOM 3HAYMTEIHO pa3zHOOOpa3siBa aKBaKyJITypHaTa TPOIYKIHS y HAC, Karo B
CBIIIOTO BpeMe MPOMEHsI MXTHOJIOTMYHHUTE CHOOIIECTBA B MOYTH BCHUUKHU BojoeMu. CKopo
CJIel TEXHUSI BHOC, IOPaJU JIECHOTO UM M3KYCTBEHO pa3MHOXKaBaHE M ObP3UTE TEMIIOBE Ha
HapacTBaHe, Te3U BUJIOBE CTaBaT JJOMUHHUPALIN B TOIUIOBOJHOTO HM pHOOBB/CTBO. 3a ycrexa
WIM MPOBajia Ha BCSKAa MHTPOAYKIHS CBIIECTBYBAT ONpPEAETICHU MPUYUHHU OT OUOJIIOTHYHO,
€KOJIOTHYHO WJIM CTOMAHCKO €CcTeCTBO. MHOro d4ecto He ce ChOoOpa3eHH IPaBUIIHO
€KOJIOTUYHUTE N3UCKBAHUS HA HOBHSI BUJ] I XapPAaKTEPUCTHKHUTE HA BOJOEM PEIMITACHT.
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The overall process of acclimatization of a given biological species takes place in several
stages - first the relevant species is imported (introduced) into the receiving reservoir, which
may be a fish farm, followed by an acclimatization process - this is a period during which the
new species adapts to local conditions, and the process may end with naturalization - in the
event that the species begins to reproduce on its own and maintain its own population without
human intervention. The average number of introduced species for individual European
countries is within 18 - 32 species. In Bulgaria, this process of import and acclimatization of
new species has been developing mainly in the last 50 years. The analysis of numerous literary
and other information sources reports that 26 freshwater fish species have been deliberately or
accidentally introduced in our country. The most numerous is the representation of the
introduced carp (Cyprinidae) and trout (Salmonidae) fish, constituting respectively 22% and
18% of all introductions. The first introduction of fish in Bulgaria for the purposes of fish
farming dates back to the end of the 18th century, when the rainbow or American trout
Oncorhynchus mykiss was imported to Bulgaria. The most intensive import of non-native
species took place in the 1960s and 1970s, when the East Asian carp fish were introduced,
making up the so-called «herbivorous complex». The introduction of Asian carps significantly
diversified the aquaculture production in our country, while at the same time changing the
ichthyological communities in almost all water bodies. Soon after their introduction, due to
their easy artificial propagation and rapid growth rates, these species became dominant in our
warm water aquaculture. For the success or failure of any introduction there are certain
biological, ecological or economic reasons. Very often, the environmental requirements of the
new species and the characteristics of the recipient reservoir are not properly taken into
account.

I'8.2. Y3ynoBa, E. 2011. Biusaue Ha akBaKyJlITypuTe BBPXY OKOJIHATa cpena — (GopMu Ha
BB3/IEMCTBUE M MEPKH 3a HaMallsiBaHE Ha HEraTuBHUTE mnociencTBus. B: HapbuHuk Ha
npeanpueMayda B pudoapcTBoTo U akBakyatypara. (I[loxa. pexak. va npod. H. bosipkues). M3 .
WnTenentpanct, Codus. ctp. 220-224. ISBN 978-954-2910-12-1

I'8.2 Uzunova, E., 2011. Impact of aquaculture on the environment - forms of impact and
measures to reduce negative consequences. In: The Fisheries and Aquaculture Entrepreneur's
Handbook. (Edited by Prof. N. Boyadzhiev). Ed. Intelentranst, Sofia. p. 220-224. ISBN 978-
954-2910-12-1

Pa3rnenann ca OCHOBHMTE €IEMEHTH OT IIPOM3BOJCTBOTO HA AKBAKyJITYpH, KOUTO
Morar Jia OKa)kaT HEraTUBHO BIMSHUE U KOUTO € HeOOXOIUMO /1a ObJIaT 00EKT Ha KOHTPOJII
u npeBeHLus. Tpa6Ba 1a ce orOenexu (akra, 4e e1Ha OT 0COOCHOCTUTE HA TOBA BIMSHUE €,
Ye MOCJIEACTBUATA OT HErO OCTABAT 3abJIN0 CKPUTHU 32 OKOTO HA HECIELUAINCTA, a KOraTo
I'BPBUTE TMPHU3HAIM CTAaHAT OYEBUIHU, OOMKHOBEHO IPOLIECUTE Ca C€ 3aAbJI00YMIIH, a
MOCIEACTBUSATA - TPYIAHO OOpaTUMHU. ACIEKTHTE Ha BIMSHHUE MOTraT Jia ce Trpymupar Io
pa3zauuHu kputepuu. llo-yecto cpemaHuTe BB3IEHCTBUS ca OOOOIIEHM B CIEIHUTE
KaTeropuu: OPraHUYHO 3aMbpCsIBaHE Ha BOJUTE, XMMHUYHO 3aMbpcsiBaHe, TpaHchep U
pasnpocTpaHeHue Ha OOJIECTHH NPUUYMHUTENH, “TEHETHYHO 3aMbpCsABaHE Ha JUBUTE

nomyiaanunu XI/I,Z[p06I/IOHTI/I, KOH(I)J'II/IKT XUIIHUK — KEPTBA U JPYI'U. Pasrnenanu ca MCPKHU 34
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MNpCeHLA HAa HETATUBHUTC MOCICAHULN OT q)yHKLII/IOHI/IpaHeTO Ha AaKBaKYJITYPHUTC
IMPpOU3BOJICTBA.

The main elements of aquaculture production that can have a negative impact and that need to
be subject to control and prevention are examined. It should be noted that one of the features
of this influence is that its consequences remain hidden from the layman's eye for a long time,
and when the first signs become obvious, usually the processes have deepened and the
consequences are difficult to reverse. Aspects of influence can be grouped according to
different criteria. The more common impacts are summarized in the following categories:
organic water pollution, chemical pollution, transfer and spread of pathogens, "genetic
pollution™ of wild hydrobiont populations, predator-prey conflict and others. Measures to
suppress the negative consequences of the functioning of aquaculture productions have been
considered.

I'8.3 Y3ynoBa, E., P. Llones, 2017. Be3neiicteust ot BEL] Brpxy okonnara cpena. B: Onenka
Ha KoMOuHMpaHuTe Bb3aeicTBus oT BELl BbpXy ekocucTeMHUTE U €KOJIOTUYHOTO ChCTOSIHUE
Ha pekute. B: Ouenka Ha xomOuHHMpanute Bb3neiicTBus ot BELL Bppxy exocucremute u
€KOJIOTUYHOTO ChCTOsTHUE Ha pekuTe. cTp. 24-40. ISBN 978-954-9867-10-7

I'8.3 Uzunova, E., R. Tsonev, 2017. Impacts of hydropower on the environment. p. 24-40. In:
Assessment of the complex impact of the HPPs on the ecosystems and the ecological state of
the rivers. Sofia: REC-Bulgaria. 102 p. (In Bulgarian) ISBN 978-954-9867-10-7

B Tta3u riaBa ot kHurara ,,Onenka Ha kKoMOuHUpaHuTe Bb3AeicTBus oT BELL Bbpxy
€KOCUCTEMHUTE M EKOJIOTMYHOTO ChCTOSIHME Ha PEKUTE™ € HalpaBeH MOJpoOeH mperjien U
00o001IeHne Ha pPa3IUYHUTE THUIOBE BB3JEHCTBUE, KOETO MOraT Jia OKaXkaT Bell BBPXY
OTJICTHUTE KOMIIOHEHTH Ha OKOJIHATa cpejlia, KaTo HampuMmep (parMeHTalusITa Ha peUHUTe
y4acThlLY, IPOMEHUTE B XUAPOJOTHMYHHS PEXHM M TPAHCIOPTAa Ha CEAMMEHTH, (PU3HMKO-
XUMHYHUTE [TapaMETPU U Bb3MOKHUTE BB3/ICHCTBUS BbPXY BOJAHUTE OpraHu3mMu. Pasrnenann
ca ¥ HAKOU cHeuu(UYHUTE BB3IACHCTBHUS BBPXY NPUPOJHUTE MECTOOOUTAHHS, KAKTO U
BB3MOKHHS KyMYJIaTUBEH €(DEKT.

In this chapter of the book " Assessment of the complex impact of the HPPs on the ecosystems
and the ecological state of the rivers"”, a detailed review and summary of the different types of
impact that can have on individual components of the environment, such as the fragmentation
of river reaches, changes in the hydrological regime and sediment transport, physico-chemical
parameters and possible impacts on aquatic organisms. Some specific impacts on natural
habitats, as well as the possible cumulative effect, are also considered.

I'8.4 Y3yHnoBa, E., JI. Kucnskos, P. [{ones. 2017. Mepku 3a cMek4aBaHe Ha Bb3/ICHCTBUATA
ot BEIl. B: Onenka na xomOunupanutre Bwn3neiictBus or BEL] BbpXy ekocuctemure u
€KOJIOTHYHOTO ChCTOsIHME Ha pekute. B: Onenka Ha komOuHUpaHUTE Bh3eiHcTBUS OT BEL]

BBPXY €KOCHCTEMHUTE W E€KOJOTMYHOTO CHCTOSIHWE Ha pekute. crp. 45-52. ISBN 978-954-
9867-10-7
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I'8.4 Uzunova, E., D. Kislyakov, R. Tsonev. 2017. Measures to mitigate the impacts of
hydropower. pp. 45-52. In: Assessment of the complex impact of the HPPs on the ecosystems
and the ecological state of the rivers. Sofia: REC-Bulgaria. 102 p. (In Bulgarian) ISBN 978-
954-9867-10-7

B Ta3u rnama ot xHmrara ,,OneHKa Ha KOMOMHHMpaHUTe Bb3AeicTBUS oT BELL BBpXY
€KOCHCTEMHUTE U €KOJOTMYHOTO CBCTOSHHE Ha pPEKUTe” € HalpaBeH aHalu3 Ha
HEO0OXOIUMOCTTa OT IpHJIaraHe Ha CMEKYaBalll MEpPKU 3a HaMajsiBaHE Ha HEraTUBHOTO
BB3/ICHCTBME HA BEll BBPXY OKOJHATa cpena. MepkuTe ca CHCTEeMaTHU3UpPAHU CIOpEN
IpUlleHaTa Tpyla Bb3ACUCTBUA — (parMEHTalMs, XUAPONMKUHI, KaueCTBO Ha BOJATa,
npomenu B nanamadra. ChiiecTByBaT pa3iMYHN MEPKH 32 CMEKUaBaHEe M KOMIIEHCHpaHe Ha
HETaTUBHHUTE MOCIIEICTBHUS OT M3rpaxaaHero u ¢pynkunonupanero na BEL], paspaboTenu 3a
BB3CTAHOBSIBAHE HA ChCTOSIHMETO Ha ekocuctemure. Hakou BaXXHM MEpKH, BKIIOUYBAT pUOHU
IpPOXOAM WIM JAPYTHM CHOPBKEHUS 3a IMOANOMAraHe Ha MUIpALMATa, TEXHUYECKU
KOHCTPYKIIMH, KOUTO Ja CBEAAT J0 MHUHUMYM CMBPTHOCTTa OT HaBiIM3aHE Ha pUOU B
TypOMHHUTE, APYrd MEPKH OCUTYpSBAT MUHUMAIHM BOJAHHM KOJHMYECTBA IO BpEME Ha
KPUTHUYHUTE MEPUOIH 3a BoaHaTa (iopa u QayHa, T.e yIpaBlIeHHE HA HUBOTO Ha BOJaTa, 3a
J1a ce cMeK4aT €(PeKTUTE U J1a OCUTYPAT Bb3CTAHOBSBSIHE HA MECTOOOUTAHUATA HA 3aCTpallICHU
BUJIOBE, PEKYJITUBALMOHHU [IPOTPAMHU U APYTH.

In this chapter of the book " Assessment of the complex impact of the HPPs on the ecosystems
and the ecological state of the rivers " an analysis of the need to apply mitigation measures to
reduce the negative impact of hydropower plants on the environment is made. The measures
are systematized according to the target group of impacts — fragmentation, hydropeaking,
water quality, landscape changes. There are various measures to mitigate and compensate for
the negative consequences of the construction and operation of hydropower plants, developed
to restore the ecosystems. Some important measures include fish passages or other facilities to
support migration, technical structures to minimize mortality from fish entering the turbines,
other measures ensure minimum water quantities during critical periods for aquatic flora and
fauna, i.e. is water level management to mitigate effects and ensure habitat restoration of
endangered species, reclamation programs and more.

I'8.5. Bacunes, B., [I. Tomopos, E. ¥3ynoBa, JI. Kucnskos, K. Panrenos, P. Ilones, B.
V3yHos, P. KykoBa, B. IBanoBa, K. bauesa, M. MapunoB, M. Anrenos, E. Apruposa, B.
Muresa, 1O. IletkoB, M. babykuneBa, /. HuxomoBa, b. I'mankoBa u JI. Xpucrosa. 2017.
[Ipennoxenue 3a METOAOIOTHS 3a ONMpPEAEIIHE HAa JOMYCTUMOCTTA 3a u3rpaxaane Ha BEILL.
B: Ouenka na komObuaupanute Bb3aerHcTBUsI 0T BEL] BBpXy €KOCHCTEMUTE U €KOJIOTHIHOTO
ChCTOsIHME Ha pekuTe. cTp. 62-79. ISBN 978-954-9867-10-7

I'8.5. Vassilev, V., D. Todorov, E. Uzunova, D. Kislyakov, K. Rangelov, R. Tsonev, V.
Uzunov, R. Kukova, V. Ivanova, K. Bacheva, M. Marinov, M. Angelov, E Argirova, V.
Miceva, Yu. Petkov, M. Babukchieva, D. Nikolova, B. Gladkova and D. Hristova. Proposal
for a methodology for determining eligibility for the construction of hydropower plants. p. 62-
79. In: Assessment of the complex impact of the HPPs on the ecosystems and the ecological
state of the rivers. Sofia: REC-Bulgaria. 102 pp. (In Bulgarian) ISBN 978-954-9867-10-7
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OcHOBHA 1leN Ha MpeIoKeHaTa METOAOJOTHA € Ja MpenocTaBH Iuiardpopma 3a

UH(POPMHPAHO, MPO3PAYHO M OOEKTUBHO B3E€MaHE Ha PEIICHHUS OTHOCHO JOMYCTHMOCTTA 32
m3rpaxaane Ha BEL], cho0pa3eHa ¢ ekolornyHaTa 4YyBCTBUTEITHOCT HAa PEYHUTE €KOCUCTEMH,
eHepruiiHaTa e()EeKTUBHOCT M COIMATHO-UKOHOMHYECKUTE AaCHeKTH Ha Ta3u JEHHOCT.
Knacudunupanero Ha y4acTbly, CIOpe]l TSIXHATa TOMYCTUMOCT 3a u3rpaxaane Ha BEIL] ce
U3BBPIIBA HA HUBO MOBBPXHOCTHO BOAHO Ts10. OOGIIMAT MOJAXO0/ 32 B3€MaHE Ha PEIICHUS 3a
JIormycTuMocTTa 3a u3rpaxknaane Ha BEIL e 6a3upan BbpXy cTpaTeruuyeckusi MOAXOJ 3a
IJIaHUpaHe, onucaH B PBKOBOACTBOTO ,,YCTOWYMBO pa3BUTHE HA XUIAPOEHEPIreTHKaTa B
HynaBckus Oaceitn”, (Schwaiger et al., 2013, ICPDR). To3u oaxo;1 € 1opa3BUT U alaiTUPAH
KbM CleHU(UYHUTE YCIOBUS U HOpPMAaTHBHA paMKka B bwirapusi. Be3mpuera e tesara, 4e
IpeleHKara 3a u3rpaxaasero Ha Hou BEL] crienBa na ce u3BbpiBa Ha ABe HuBA: (1) Ha HUBO
pedeH OaceiiH u (2) 3a BCEKH OTEJICH MPOEKT.
Ornenkara Ha HalMOHAITHO/0ACETHOBO HMBO BKIIIOUBA KAaTO IbPBa CTHIIKA OMPEAEISHETO Ha
pEUHU y4YacThIM Chbc 3abpaHa 3a mirpaxkiaane Ha HoBu BEIL[ mo cmuchna Ha aelicTario
3aKO0HOaTeICcTBO. Karo BTOpa cThIIKa, OCTAHAIUTE PEYHU Y4acThLM CJIEABA J1a CE OLICHSIBAT
Yype3 MHOOKPUTEPHUEH aHallu3, W3MOJ3BAaWKM CcHCTEMa OT EKOJOTWYHH, JaHAmA(THUH U
eHepruitHu kputepuu. Exonornunurte unanamaTH KpUTepuu 3ae1Ho popmupat 060011eHa
OLICHKAa Ha YyBCTBUTEJIHOCTTA HA PEYHUTE ydyacTblM KbM Bb3aeicTBueTo ot BELL. Pa3bupa
ce, Bp3aerncTeuaTa oT BELL ce paznuyaBaT ciope TUIIAa HA U3IIOJI3BAHATA TEXHOJIOTHsL, KAKTO
M MHOIO JIpyrd IapaMeTpu Ha MHBECTULMOHHMS mpoekT. Ero 3amo, Hapeny c
KIaCU(UIIUPAHETO HA PEYHHUTE Y4YaCThLM CIOPEJ] TSAXHATa YYBCTBUTEIHOCT, HACTOsINATa
METOJOITHS Mpejiara U KpUTepuu 3a JOMYCTUMOCT, IMPHIIOKUMHU IPU Pa3riIekIaHEeTO Ha
BCSIKO MHBECTUIIMOHHO MPEJIIOKEHUE 10 CMUCHJIa HA BbBEICHUTE PA3PEIIUTEIHUA NPOLEAYPH.
JIBeTe HUBa Ha OLIEHKA B3aUMHO C€ JOITbJIBAT.

The main objective of the proposed methodology is to provide a platform for informed,
transparent and objective decision-making regarding the admissibility of the construction of
hydropower plants, taking into account the ecological sensitivity of the river ecosystems, the
energy efficiency and the socio-economic aspects of this activity. The classification of sections
according to their admissibility for the construction of hydropower plants is carried out at the
surface water body level. The general approach to decision-making on the admissibility of
hydropower construction is based on the strategic planning approach described in the
Guideline "Sustainable Hydropower Development in the Danube Basin" (Schwaiger et al.,
2013, ICPDR). This approach has been further developed and adapted to the specific
conditions and regulatory framework in Bulgaria. It is accepted that the assessment of the
construction of new hydropower plants should be carried out at two levels: (1) at the level of
the river basin and (2) for each individual project.

The assessment at the national/basin level includes as a first step the determination of river
sections with a ban on the construction of new hydropower plants in the sense of current
legislation. As a second step, the remaining river sections should be assessed through a multi-
criteria analysis using a system of ecological, landscape and energy criteria. Together, the
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ecological and landscape criteria form a generalized assessment of the sensitivity of river
sections to the impact of hydropower. Of course, the impacts of hydropower differ according
to the type of technology used, as well as many other parameters of the investment project.
Therefore, along with the classification of the river sections according to their sensitivity, the
current methodology also offers eligibility criteria, applicable in the consideration of any
investment proposal in the sense of the introduced permitting procedures. The two levels of
assessment complement each other.

I'8.6. ¥Y3yHoBa, E., JI. Pamkosa, 1. Xpuctos. 2017. Ilogxoau 3a B3CTAHOBSIBAHE HA pEYHATA
HENPEKbCHATOCT. PHOHM MPOXOan: OMOJIOTMYHM OCHOBH, MOHHTOPUHT W 3aKOHOBAa paMKa.
WWEF Boarapusi, Codusi, 98 ctp. ISBN: 978-954- 8552-09-7

I'8.6. Uzunova, E., L. Rashkova, I. Hristov. 2017. Approaches to restoring river continuity.
Fish passes: Biological bases, monitoring and legal framework. WWF Bulgaria, Sofia, 98 pp.
ISBN: 978-954- 8552-09-7

B xHurara e npeicraBeHa SICHO U C IIPaKTUYECKa HACOYEHOCT MH(OpMaLKs OTHOCHO:
METO/MTE 32 OLIEHKA Ha IPOXOJUMOCTTAa Ha U3KYCTBEHU U €CTECTBEHHU CTPYKTYpPH B PEYHOTO
KOpUTO; IMOAXOAMTE 3a HPUOPUTH3UpPAHE HAa MEPKHUTE 3a BBH3CTAHOBABAHE HA peyHaTa
HENPEeKbCHATOCT; OCHOBHUTE TUIIOBE PUOHM MTPOXOU — IPEJUMCTBA U HEAOCTAThIIM, KAKTO U
MMPUITIOKUMOCTTa UM KbM H3UCKBAHHATA HaA 6"I>JIFapCKaTa I/IXTI/IO(l)aYHa, BKIIFOUHUTCIIHO IIO-
I[pe6HI/IT€ BUIOBC; OCHOBHHUTC CTBIIKM IIpH OIPCACIIAHC HA TUIIA U nnsaﬁHa Ha pI/I6HI/IH
IIPOXO/I; MJIABATEJIHUTE Bb3MOKHOCTH HA puOUTE U Tu3aiiH Ha pUOHUS POXO0/1; MOHUTOPUHTA
Ha pI/I6HI/ITe Mpoxoau; 3aKOHOBAaTa paMKa B objacTra Ha BOAUTEC U BB3CTAaHOBABAHETO Ha
peyHaTa HeNpeKbCHATOCT.

KHurara cpappka peauua NpuMepd OT HPOYYBaHHMS M IpUJIaraHe Ha MEpKHU 3a
BBH3CTAHOBSIBAHE Ha peyHaTa HEMPEKbCHATOCT, U3MbIHEHU Yy Hac. IlpeaiosxkeH e coOCTBeHUS
ONMUT HAa AaBTOPCKHUAT KOJIEKTHB M CTAaHOBMILETO MY OTHOCHO BB3MOJKHHUS aJOrOPUTHM 3a
IUTAaHUpaHE Ha JAEWHOCTUTE 110 B3CTAHOBSIBAHE HA PeYHATa HEMPEKbCHATOCT 3a JaJieH peueH
Oaceiin. [IpumepuTte ca miIrOCTpUpaHu CbC CHUMKOB U Ipad)uueH MaTepHuall.

[TpunokeHn ca MHOKECTBO JINTEPATYPHU U3TOUHUIH, JIMHKOBE KbM MH()OPMALIMOHHU
MaTepHaly, 3aKOHOIaTeIHU JOKYMEHTH, copTyeap.

The book presents clearly and practically oriented information about: methods for
assessing the patency of artificial and natural structures in the river bed; approaches to
prioritizing measures to restore river continuity; the main types of fish passages - advantages
and disadvantages, as well as their applicability to the requirements of the Bulgarian
ichthyofauna, including the smaller species; the main steps in determining the type and design
of the fish passage; fish buoyancy and fish passage design; the monitoring of fish passages;
the legal framework in the field of water and restoration of river continuity.

The book contains a number of examples of studies and implementation of measures to
restore river continuity carried out in our country. The author's team's own experience and
opinion regarding the possible algorithm for planning activities to restore river continuity for
a given river basin are offered. The examples are illustrated with photographic and graphic
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material. Numerous literary sources, links to information materials, legislative documents,
software are attached.

I'8.7. Tpuuxona, T., . Komes, b. Hukonos, M. Togopos, P. Tomos, E. ¥Y3ynoBa, C.
JlykanoB, 3. XybenoB, /I. I'eoprues, T. CredanoB 2020. KpaTpk ompenenuten Ha
WHBA3WBHUTE YYXIW BHUJOBE XMBOTHU OT 3HadeHWe 3a EBponeiickusi chio3 u bbarapus.
Penakrop: T. Tpuukosa. 46 ctp. ISBN: 978-954-9746-51-8

I'8.7. Trichkova, T., Y. Koshev, B. Nikolov, M. Todorov, R. Tomov, E. Uzunova, S.
Lukanov, Z. Hubenov, D. Georgiev, T. Stefanov 2020. Short guide of invasive alien animal
species from significance for the European Union and Bulgaria. Editor: T. Trichkova. 46 pp.
ISBN: 978-954-9746-51-8

Kpatkusit onpenenuren cbabpka nHGOpMAIs U OpUTHHAIHU JaHHH 32 bbarapus 3a
46 MHBa3MBHU YYKIU BUJI0BE KUBOTHU OT 3HaueHue 3a EC u bwarapus. Ot 1ax 18 Buga ca
0e3rpbOHauHM kHUBOTHU (1 Opuo3oa, 7 Buaa pauu, 4 HaceKoMu U 6 MEKOTeNn) U 28 Buaa ca
rpbOHauHy kuBOTHH (11 pubwy, 2 3emHoBOAHY, 1 Bieuyro, 6 Bujga ntuuu u 8§ 6o3aitnunm). Ilo
otHouienue Ha bearapus, B Kpatkus onpenenuren ca BkitoueHu Bcuuku MYB sxuBoTHU OT
snauenue 3a EC, kouto ce cpemar B bbirapus (11 Buaa), ”HBa3UBHU UYKJU BUJIOBE, KOUTO
He nomaaar B cnuchka Ha Permament (EC) 1143/2014, Ho ca ot 3HadeHue 3a bwarapus (15
Buna) u MUYB ot npemynpemautennus cnuchk (Alert list) 3a bwarapus (20 Buna).
Nudopmanusara 3a Bceku BUI € npeactaBeHa B 5 paszaena: 1) Ilpousxon; 2) OtnuuurenHu
oenesu; 3) Pasmepu; 4) MecrooOuranue; u 5) Pasnpoctpanenue B bwiarapus. Cratuute ca
WIIOCTPUPAHH ChC CHUMKH Ha BUJOBETe. KpaTKusT onpenenuTen € npeaHasHadeH 3a MUPOoK
KPBI TMOJI3BATENH, KaKTO MPO(HECHOHAINCTH, TaKa U JTFOOUTEIH.

The short guide contains information and original data for 46 invasive alien species of
importance for the EU and Bulgaria. Of these, 18 species are invertebrates (1 bryozoa, 7
species of crustaceans, 4 insects and 6 molluscs) and 28 species are vertebrates (11 fish, 2
amphibians, 1 reptile, 6 species of birds and 8 mammals). With regard to Bulgaria, the Short
Guide includes all ICH animals of EU importance that occur in Bulgaria (11 species), invasive
alien species that are not listed in Regulation (EU) 1143/2014, but are of importance for
Bulgaria (15 species) and ICH from the Alert list for Bulgaria (20 species). The information
for each species is presented in 5 sections: 1) Origin; 2) Distinctive features; 3) Dimensions;
4) Habitat; and 5) Distribution in Bulgaria. The articles are illustrated with photographs of the
species. The short guide is intended for a wide range of users, both professionals and amateurs.

V. IIYBJIMKYBAHO YHUBEPCUTETCKO YYEBHO ITIOCOBHUE NJIN
YYEBHO IIOCOBHUE, KOETO CE U3ITIOJI3BA B YUUJIMIIITHATA
MPEXA

E20.1 Y3ynoBa, E., IlaBnoBa, II., Hammuos, J[. 2021. IIpakTuyecko pPHKOBOJCTBO 3a
VOPOKHEHHS] 110 WXTHOJOTHS: MHUKPOWHBA3WBHM METOJIM 3a TEPEHHH W J1a0OpaTopHU
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U3CIIeIBaHMs Ha puOU. YHUBEPCUTETCKO M3aaTencTBo ,,CB. Kmument Oxpuacku, 111 ctp.
ISBN 978-954-07-5099-6

E20.1 Uzunova, E., Pavlova, P., Dashinov, D. A practical guide to 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

B pbKoBOACTBOTO ca BKIItOUeHU 15 1a00paTOpHU U TEPEHHU YHPAKHEHHS, KOUTO
MO3BOJIIBAT OBJIQ/IIBAHETO HA NPAKTHMUECKH YMEHHS 3a IpHJiaraHe Ha HEUMHBA3WBHU U
MUKpPOMHBA3UBHU (HHCKO TpaBMAaTHYHHU) MOJXOAM 3a M3ydaBaHE Ha PUOUTE B HACOKUTE:
ornpezesisiHe Ha BUA0BaTa MPUHAIIEKHOCT, Bb3pPacT, HApacTBaHE, YUCIEHOCT, ChbCTOSIHUETO
Ha TMOMyJIalusATa, KayecTBa HAa MECTOOOMTaHuATa, XpaHeHeTo W npyru. IloBeyero oT
NpEJCTaBEeHUTE B TOBa pPBKOBOJICTBO METOJUMKM HE MH3HMCKBAT M3MOJI3BAHETO Ha
CrenMaiu3upana anaparypa U NO3HAHUS, HAIXBBPISAIIN NPEABHICHUTE 32 00pa3oBaTEITHO
HUBO ,0akanaBpp“, B oOnacrra Ha OHWOJOTHATA, OMA3BaHETO HA OKOJIHATA Cpefa,
AKBAKyJATypHUTE U YIIPABICHUETO Ha OMOIIOTUYHUTE PECYPCH.

[TapanenHo ¢ AETATHOTO MpPEJCTaBSHE HA BCEKHM MHKPOMHBA3MBEH/HEHMHBA3UBEH
METO/] € BKJIFOUeHa U HHPOpMAIUs 32 METOUKU U TOJXOAU, IPEICTABIsIBAIIN alTepHATHBA
B €[Ha WJIK Jpyra u3cieaoBaTercka cutyaius. Hanpumep, HIKOU OT KJIaCMYECKUTE METOIU
Ouxa moriu na ObAAT MPHIOKEHW B CIIy4aWTe, KOTaTo paslojiaraMe C UXTHUOJOTMYHU
KOJICKITUM B MY3€HTE M JIPYT'M WHCTUTYIMH, ChIBPIKAIIN ICCETKH XUISIH €K3EMIUSIPU OT
pa3nuyHu BHJI0BE pHOM, HAKOM OT KOHMTO JHEC ca M34Ye3HATW B AWBaTa mnpupona. Hamero
paszOupaHne e, 4e Ta3u IeHHa HHpopMaIHs TpsOBa 1a Ob/ie H3MOJI3BaHa MAaKCUMaTHO. B To31
CMHCHJI, HACTOSIIIIOTO PHKOBOJICTBO J]aBa Bb3MOKHOCT BCEKH JIa HAIIPaBU CBOS WH(POPMHUPAH
n300p 3a Moa0Op Ha METOAM Ha paborta. Penuiia momyisipHM HEMHBAa3HUBHU METOJIU HE ca
BKIIIOUEHU B HACTOSIIOTO KM3naHue. [IpuunHa 3a ToBa B €HU Clly4au € HEOOXOAUMOCTTa OT
Crelralru3upaHa anaparypa, KakbBTO HallpUMep Ce U3UCKBA B €TOJIOTMUHUTE M3CIIEIBAHUSA,
a B JIpYyI'H — JUCKYCHOHHHSIT XapakTep Ha ChOTBETHUTE METOAM KbM HACTOAIIUS €Tam Ha
pa3BuTHE Ha Haykata. BeposiTHO B Oim3k0 Objaelie HaOOPHT OT MUKPOUHBA3UBHU METOJIH,
MPWJIAraHd B MXTHOJIOTHSATA, II¢ HAPACHE W TE 1€ MOTAT Ja MOKPUAT BCUYKU ACIEKTH Ha
M3y4aBaHe Ha puduTe.

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 of which are now extinct in the wild. It is our understanding that
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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.
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