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3abenexka: Homepanmsara Ha pasgenutre u IMyOiuKanuuTe € B choTBeTcTBHE C [Ipminoxenune 2 — OneHka Ha
cpoTBeTcTBHETO ¢ MHU

Al. lucepTaniuoHeH TPY/ 32 NPUCHK/AaHe HA 00pa30BaTe/IHA U HAYYHA CTeMNEeH ,,I0KTOP*

Al.l. CrosHoB, C. (2013) IIpoyuBanusi BbpXy MHOIyJallMOHHATA eKOJOTWs Ha vakana (Canis
aureus Linnaeus, 1758) B bbarapus. [uceprauus, Jlecorexnuuecku yHuepcureT, Codus.
148 cp.

Pesrome

[lo3HaHusATa BEPXY NOIYyIALIMOHHATA €KOJIOTHS Ha YaKala U XPAaHEHETO My ca OT roJIIMO 3HaUEHUE
3a YIpaBJIEHHETO M OMNa3BaHETO Ha Buja. [IpencTaBeHUAT QUCEPTALMOHEH TPYH pasIexaa
pasnpOCTPaHEHUETO, YUCICHOCTTa U JeMorpadckaTa CTPYyKTypa Ha IOIMyJIalusATa Ha 4Jakaia B
boearapus. HanpaBena e MmoppomerpruHa xapakTepucTuka Ha Buja. [IpoydeHo e XpaHeHEeTo Ha
yakaia. Pa3paboTeH e opuruHanieH MeTo/] 3a OLICHKa Ha YMCJICHOCTTa Ha XUIIHULIY Ype3 aHaJIu3 Ha
BB3pacToBaTa CTPYKTypa Ha MOIMyJalMsTa U Bb3 OCHOBA Ha JaHHUTE 3a orcrpena. OlieHeHa e
MUHUMAaJHaTa NOIYyJIallMOHHA YUCJIEHOCT U IUTBTHOCT Ha yakaja B bbarapus. 3a npeB IbT y Hac €
npoy4eHa geMorpadckara CTpyKTypa Ha IMOITYJIAIUATa U ca ONPEIEIICHN Ba)KHH IOITYJIAMOHHU
rapaMeTpH - OLEJIIEMOCT, CMBPTHOCT, IPUPACT, TEMII HA HAPACTBAHE. Y CTAHOBEHA € 3HAYUTEIHA
Bapualys B pasMepuTe U (opmara Ha uyepena M TSUIOTO HA Yakala M JIMICAa Ha IOJIOBU M
BBTPENOMYJAalNOHHU pa3inuus. OnpeneneHa € MUPUHATA Ha XPAaHUTEIHATA HUIIIA Ha YaKaa 4pe3
OllCHKa Ha OmMomMacara Ha XpaHUTETHUTE KOMIIOHEHTH. 3a MPBB HbT C€ MPEICTaBAT JAAHHU 3a
JICHOHOUTHHUSI PUTHM B XpaHEHETO My. Y cTaHoBeHU ca 140 pa3nuyHu XpaHUTEITHU KOMIIOHEHTA B
MEHIOTO Ha uakana. ChCTaBbT Ha XpaHaTa My 3aBUCH OT OOWJIMETO U JOCTBHIIHOCTTa Ha
XpaHUTEIHUTE PECypCH, paziuvaBa c€ MO palOHHM W MECTOOOWTAHUS, U UMa SICHO H3pa3eHa
ce3oHHOCT. OmpeneneHa € 3HAYMMOCTTAa Ha pa3IMYHUTE BUIOBE XpaHa 3a XullHuUKa. He ce
MOTBBPIK/IaBa XUIIOTE3aTa, Y€ YaKAIbT HAHACS 3HAUMMHU 1ETH Ha quBeya. [Ipeqnoxenu ca meroaun
3a yIpaBJ€HUE Ha NOMyJalusATa 1 KOHTPOJ BbPXY YHCICEHOCTTa Ha BUJA Y Hac.



Stoyanov, S. (2013) Population ecology studies on the golden jackal (Canis aureus Linnaeus, 1758)
in Bulgaria. PhD thesis, Sofia, Bulgaria: University of Forestry. 148 pp.

Abstract

Understanding golden jackals’ population ecology and diet is crucial for their management and
conservation. The present PhD Thesis reviews the golden jackal distribution, population size and
demography in Bulgaria. The morphometrics of golden jackal in Bulgaria and its diet have been
studied. An original method for evaluation of the carnivore population size using the age structure
and harvest data was developed. The minimal golden jackal population size and density were
estimated. For the first time in Bulgaria the golden jackal population demography, survival and
mortality rates, fecundity and the finite rate of increase were studied. Golden jackal skulls and body
showed high variability and homogeneity in size and form and no population and sex differences
were found. The trophic niche breadth of golden jackal was determined by estimating biomass of
the food items. For the first time data about feeding activity of jackals were presented. Above 140
food items were found in the golden jackal diet. Jackal dietary composition was extremely variable
between regions, habitats, and seasons. The importance of different food types in the diet was
determined. The hypothesis that golden jackal could cause significant damages on game species
was not confirmed. The efficient methods for control of golden jackal population size were
suggested.

B3. Xa0uautauuoHneH Tpyx — MOHOrpagus

B3.1. CrosnoB, C. (2021) IMonyrayuonnu moodenu. Wsn. ,Axanemuk IIn0mukeiitrsuc, C.,
bearapus. 169 ctp. ISBN: 978-954-2940-26-5.

Pesrome

YCTONYMBOTO YNpaBI€HWE W TMOJ3BaHE HA JUBEYOBUTE MOIYyJallMd € OCHOBHA L€l Ha
ChBPEMEHHOTO JIOBHO CTONAHCTBO. MoHorpadusita usciesa NpUI0KEHUETO Ha MOIMyJIallMOHHH
MOJIENIM 32 aHajJu3 M OIeHKAa Ha BB3JIEHCTBUETO Ha JIOBa BBPXY JeMorpadckara CTPyKTypa,
JUHAMHKaTa M JKM3HECIIOCOOHOCTTAa Ha JAMBEUOBUTE Momynanuu. Ype3 mnpuiioxkeHHe Ha
CTOXaCTUYHU TMOIYJAlMOHHH MOJEIM WM CUMYJIAIMM C€ aJanTupaT pa3JudyHu IOAXOAM 3a
YIPABJICHUE HA MTOJI3BAHETO HA JUBEYOBUTE MOIYJIAlMU U CE€ aHAIU3HPa Bb3ACHCTBUETO UM BBPXY
nomyJalroHHaTa JUHaMKuKa. MoHOTpadUIHUAT TPYA 3acsira TECOPETHUHUTE aCleKTH Ha pacTexa
Ha MONyJIalIMUTE, BIUSHUETO HA JIOBA BbPXY MOMYJIAlIMOHHATA JUHAMUKA, OCHOBHUTE MOJXO/H 32
YCTOMUYMBO MOJI3BAHE HA JMBEYOBHUTE IMOMYJIAIMM U KOHLEMUHUATA 32 €KOJOTMYHHUS KalaluTeT.
OcHOBeH 00EKT Ha W3CIeBaHe € MoIMyianuiaTa Ha 6maropognus eneH. [IpeanoxkeHn e MaTpudeH
MOMyJIallHOHEH MOJIEN Ha OJIaropoJieH €JIeH, 4Ype3 KOWTO ca TECTBaHU Pa3NUYHM CLEHAPHUH 3a
yIpaBieHUE Ha NIOJI3BAHETO, U Ca CUMYJIMPAHU KPAaTKOCPOYHATA U ABITOCPOYHATA NOIMYJIallMOHHA
JMHAMUKa. MHOTO OT BKJIIOUEHUTE B XaOMIMTAIIMOHHUS TPYJ METOJIU U PEIICHHUS 3acera OcTaBaT
MaJKo TMpuiaraHud B 00JacTTa Ha MOMYyJAIlMIOHHATA SKOJIOTHUS Ha JUBEYAa U B CHBPEMEHHOTO HU
JIOBHO CTOINIAHCTBO. Bce ollie B JIOBHOCTOIIAHCKOTO IUIAHUPAHE CE M3IMONI3BAT AETEPMUHUCTUYHU
MOJIENIY, KOUTO HE JJaBaT Bb3MOKHOCT 3a IIpWIaraHe Ha aJallTUBHU YIPABJIEHCKU MOIXOIH.



Stoyanov, S. (2021) Population models. Academic Publications, Sofia, Bulgaria. 169 pp. ISBN:
978-954-2940-26-5.

Abstract

Sustainable harvest management and control is an essential part of modern wildlife management.
This book extracts from these fields the most relevant concepts and principles for solving real-
world management problems in wildlife and conservation biology. The entire battery of knowledge
and techniques discussed in this book can be brought to bear on harvest strategies and their impact
on demographic structure and viability of wildlife populations. The book explores how to
determine whether hunting is likely to affect the demographic trajectory, abundance, and growth
rate for a harvested population. From this foundation it next describes models to determine
sustainable harvest levels, starting first without age or stage structure, then proceeding to more
complex approaches using demographic information and matrix population models. | tried to
address the adaptive harvest-management approaches applied in modern wildlife management. The
concept of carrying capacity is also discussed. The Red deer population was taken as an example
of applying matrix population models and adaptive management strategies. Different scenarios
were tested by Monte Carlo simulations. The proposed matrix population model for Red deer
population was applied to simulate short and long-term population dynamics. A long-term
sustainable harvest, or sustained yield, is one that does not lead to extinction or unacceptable
decline in the harvested population. We have seen that the sustainability of a population in the face
of harvest depends on the number of animals harvested, who gets harvested, and how much the
mortality imposed by harvest can be compensated. Because experiments on wildlife populations at
appropriate temporal and spatial scales are expensive and logistically daunting, it makes sense to
harness widespread management actions as rigorous scientific experiments. Although biological
insights and models, coupled with ever-improving data from the field, can inform guide harvest
management decisions, such knowledge is still poorly developed and applied in our modern game
management practice. This book is first attempt to demonstrate how environmental and
demographic stochasticity can influence the real population dynamics and how all the pieces of
population ecology join with management constraints and feasibility in the framework of adaptive
harvest management.

I'7. Cratuu u 10kJaaM, Ny0JMKYBaHU B HAYYHU U3JaHHs, pedepupaHu ¥ MHAEKCHPAHU B
CBETOBHOM3BECTHHU 0a3M JaHHM ¢ HAY4YHA HHpoOpPMaLUs

I'7.1. Krofel, M., Giannatos, G., Cirovi¢, D., Stoyanov, S. & Newsome, T. M. (2017) Golden
jackal expansion in Europe: a case of mesopredator release triggered by continent-wide wolf
persecution? Hystrix Ital. J. Mammal., 28, 9-15. doi:10.4404/hystrix-28.1-11819 ISSN: 0394-
1914, eISSN: 1825-5272 (Web of Science, Scopus)

Abstract

Top-down suppression by apex predators can limit the abundance and spatial distribution of meso-
predators. However, this phenomenon has not been studied over long time periods in human



dominated landscapes, where the strength of this process might be limited. Here, we used a
multiscale approach to analyse interactions between two canids in the human-dominated
landscapes of Europe. We tested the hypothesis that the range expansion of golden jackals (Canis
aureus) was triggered by intensive persecution and resulting decline of the apex predator, the grey
wolf (Canis lupus). To do so, we (1) reviewed literature to reconstruct the historic changes in the
distribution and abundance of the two canid species on the continental scale, (2) analysed hunting
data patterns for both species in Bulgaria and Serbia, and (3) surveyed jackal persistence in eight
study areas that became re-colonized by territorial wolves. The observed trends were generally
consistent with the predictions of the meso-predator release hypothesis and supported the existence
of top-down suppression by wolves on jackals. We observed inverse patterns of relative abundance
and distribution for both canid species at various spatial scales. In most (seven out of eight) cases
of wolf re-colonization of jackal territories, jackals disappeared or were displaced out or to the
periphery of the newly established wolf home-ranges. We suggest that wolf extermination could
be the key driver that enabled the expansion of jackals throughout Europe. Our results also indicate
that top-down suppression may be weakened where wolves are intensively persecuted by humans
or occur at reduced densities in human-dominated landscapes, which has important management
implications and warrants further research.

Keywords: apex predator, interference competition, mesopredator release, trophic cascades,
human-dominated landscapes, Canis aureus, Canis lupus

Excnan3usra Ha yakana B EBpona: mpumep 3a oTciaOBaHe Ha KOHTPOJIA BEPXY CPEIHO TOJIEMHS
XHIHKUK, KaTO PEaKIys Ha MPECIICABAHETO Ha BBJIKA BbPXY LEIHS KOHTHHEHT

Pesrome

[ToTuckaneTo OT enpuTe XHUIMHUIKA MOXKE J1a OTPAHWYM YUCIECHOCTTa U MPOCTPAHCTBEHOTO
pa3mpoCTpaHEHUE Ha CPEIHO TOJIEMHTE XHUIIHHWIM. To3u (eHOMEH He € M3CJIeNBaH Jocera B
paMKUTE Ha IBITH BPEMEBU TMEPUOAM B JOMHUHHPAHHUTE OT YOBEHIKOTO IPUCHCTBUE
MECTOOOWTaHMsI, B KOMUTO TE3M B3aMMOJICHCTBHsI BEPOATHO CE€ MPOSBSIBAT IM0-ciiabo. 3a 1a
aHaJM3UpaMe TEe3W B3aMMOJICUCTBHS MEXIY BBJIKA M 4Yakajga B JOMHUHUPAHUTE OT YOBEKa
MectooOuTanust Ha EBpoma, M3moii3Baxme IMOJXOJ Ha CHIIOCTABIHE B PAa3IUYHU Maiadwu.
TecTBaxMe xumoTe3ara, 4e IpeANOCTaBKa 3a pa3IIUpIBaHETO Ha apeaia Ha yakaia (Canis aureus)
¢ MHTEH3UBHOTO MpeEClie/IBaHe M HaMaJsABaHEe Ha eapus XWIIHUK, Bbiaka (Canis lupus). B tasu
BpBb3Ka, (1) mpernenaxme JIUTEpPaTypHUTE W3TOUYHMIIM, 33 J1a PEKOHCTPyHpaMe UCTOPHUUECKHUTE
MPOMEHU B Pa3MpOCTPAHEHHWETO W YHCIEHOCTTa Ha JBaTa BHJa B KOHTHHEHTaleH Maiad, (2)
aHaIM3MpaxMe TeHICHIIMUTE B JMHAMUKATa Ha OTCTpena Ha 1Barta Buaa B bearapus u Cepbus, u
(3) mpoyunxme MPUCHCTBUETO HA YaKasa B OCEM pailoHa, KOUTO ca 3a€TH OTHOBO OT TEPUTOPUATTHO
MPUCHCTBUE Ha BBIIU. HabmiomaBaHuTe TEHACHIMU OsfXa B ChITIACHE C MPEIBIKIAHHITA HA
XUIOTE3aTa 3a OTCIa0BaHE Ha KOHTPOJIA BBPXY CpPEOHO TOJIEMHUS XHINHUK H TOTBBPIUXA
HAJIMYMETO Ha BH3/ICHCTBUE HA TIOTUCKAHE HA YaKalia OT BbJka. HabmrogaBaxMe mpOTHBOIIOIOKHH
TEHJEHIIMM HAa OTHOCUTEIHATAa YUCJICHOCT M Pa3lpOCTPAHEHHE Ha JBaTa BUAA XUIIHWUIM TPHU
pa3IUYHU MPOCTPAHCTBEHU MaIiadu. B moBeueTo (cemeM OT ocem) ciaydan Ha pe-KOJOHU3AIHS OT
BBJIKA HA TEPUTOPHHTE, 3a€TH OT YaKaJla, YaKaJUTe W34e3BaT WM Ca U3MECTEHU B mepudepusTa
WU U3BBH HOBOCH3/IaJICHUTE BBIIYM TepuTopuu. Hue mpeamnonarame, ue u3TpeOBaHETO HA BHJIKA



B EBporma e KIr0o4oB MEXaHU3bM U IMPEANOCTABKA 32 €KCIIaH3uATa Ha 4akana B EBpona. Hamwure
pe3yNTaTé MOKa3BaT ChHIO, Y€ MOTHCKAHETO OT €ApHUs XHUIIHHK € OTCIa0CHO B paliOHUTE Ha
WHTEH3UBHO IMIPECICIBAHE HA BBJIKA WM TaM, KbJETO HEroBaTa ILUIBTHOCT € HHUCKA, 3apaju
JOMUHMPALIOTO IPUCHCTBUE HA YOBEKA. TO3M M3BOJ MMA BaKHO MPUIIOKEHUE 32 YIPABIECHUETO
Ha MOMYJIAIIMUTE U € OCHOBAHHE 3a ObJICIN TPOYIBAHUSI.

Kniouosu Oymu: BBPXOBEH XHUIMHHK, KOHKYPCHIHs, OTCllabBaHEe Ha KOHTPOJA BBPXY Me30-
XMIIHUKA, TPOGUUHU KacKaau, JTOMHUHUPAHU OT yoBeka jdanairadru, Canis aureus, Canis lupus

I'7.2. Newsome, T.M., Greenville, A.C., Cirovié, D., Dickman, C.R., Johnson, C.N., Krofel, M.,
Letnic, M., Ripple, W.J., Ritchie, E.G., Stoyanov, S., Wirsing, A.J. (2017) Top predators constrain
mesopredator distributions. Nature Communications, 8, 1-7. doi:10.1038/ncomms15469 ISSN:
2041-1723 (online) (Web of Science, Scopus)

Abstract

Top predators can suppress mesopredators by killing them, competing for resources and instilling
fear, but it is unclear how suppression of mesopredators varies with the distribution and abundance
of top predators at large spatial scales and among different ecological contexts. We suggest that
suppression of mesopredators will be strongest where top predators occur at high densities over
large areas. These conditions are more likely to occur in the core than on the margins of top predator
ranges. We propose the Enemy Constraint Hypothesis, which predicts weakened top-down effects
on mesopredators towards the edge of top predators’ ranges. Using bounty data from North
America, Europe and Australia we show that the effects of top predators on mesopredators increase
from the margin towards the core of their ranges, as predicted. Continuing global contraction of
top predator ranges could promote further release of mesopredator populations, altering ecosystem
structure and contributing to biodiversity loss.

BbpxoBHUTE XUIHULA OIPAHUYABAT PA3IPOCTPAHECHUETO HA ME30-XULTHUIUTE
Pesrome

Enpurte XuniHuLum Morar a HOTUCKAT CPEeTHO TOJIEMUTe, KaTo ' yOuBaT, KOHKYpPHpPAT ce C TAX 3a
pecypcu MM BCsSBaT CTpaX, HO HE € SICHO KaK Te3M MEXaHM3MH BapupaTr B 3aBHUCHMOCT OT
PasnpOCTPAHEHUETO W YHCICHOCTTAa HA XMITHHUIIUTE B TOJEMHU MPOCTPAHCTBEHM MAIlabHM M MpHU
pa3IuYHU €KOJIOTMYHU ycioBud. Hue mpeamnonarame, uye ToBa BB3ACHCTBUE € HAN-CHIIHO TaM,
KBJETO €IPUTE XUIIHULHU Ca C BUCOKA IUTBTHOCT BBPXY I'OJEMHU TepUTOpHH. Te3u ycinoBus ce
MIPOSABSIBAT MO-CUITHO B AJIPOTO, OTKOJIKOTO HAa TPAHULUTE HA TEPUTOPUUTE HA €IPUTE XMUILHUIIM.
[Ipennarame xumoTe3ara 3a OrpaHU4YaBaHe Ha HeNPHUATEJIsl, KOSATO MIPeIBUXKa oTcIabBaHe Ha
edexTa BBPXY Me30-XHMIIHMKA B TOCOKAa KbM Mepudepusta Ha TEPUTOPHUATA HA BBHPXOBHHUS
XMIIHUK. YUpe3 naHHHUTE 3a MpeMuuTe 3a OoTcTpesissH XuImHUK oT CeBepHa Amepuka, EBpona u
ABcTpainus, IoKazBaMe, uye TO3H e()eKT ce yBeIru4aBa OT IPaHMLaTa KbM LIEHThpPa Ha TEPUTOPHTA
Ha ejpus XUIIHUK. [IpoabkaBaoTo riodagHo ChKpallaBaHe Ha apeayIuTe Ha €ApUTE XUIHUIU
ChJIeiicTBa 3a OTCIa0BaHe HAa KOHTPOJIA BbPXY MOMYJIAlMUTE Ha ME30-XUIHUIIUTE, KOETO BOJU J10
MPOMsIHA B CTPYKTypaTa Ha EKOCUCTEMHUTE U ChACHCTBA 3a 3aryda Ha OuopaszHooOpasue.



I'7.3. Mihajlov, H., Gruychev, G., Stoyanov, S., Angelov, E. (2018) Rock Partridge (Alectoris
graeca) recovery program: first evidence on survival and dispersion rate of semi-natural reared
birds in "Vrachancki Balkan™ Nature Park. Forestry ldeas, 24(2), 208-216. ISSN: 1314-3905
(Print), 2603-2996 (Online) (Scopus)

Abstract

Rock Partridge (Alectoris graeca Meisner, 1804) is endemic to Europe, occurring only in the Alps,
the Apennines, Sicily and the Balkans. It is suspected to be declining moderately rapidly,
particularly in the Balkans which hold a substantial proportion of the species population and range,
based on a balanced assessment of the available evidence. Survival rates of 50 released rock
partridges in typical habitats in “Vrachanski Balkan’ Nature Park were studied during the
reintroduction program. Almost all released birds were monitored for 110 days. Twenty of them
were marked with radio transmitters, which allowed the survival rate to be determined, dispersion
and habitat preferences. Birds mortality reached 70 % at the end of survey period and only 6 (30 %)
of them survived and bred in the next spring. Most birds (65 %) died in the first month after release
due to predation. The main predators were mammals (92 % of mortality) while the avian raptors
caused an insignificant part of mortality (8 % of mortality). In cold winter days with temperatures
lower than -25 °C only one dead bird was found. The survival rates of Rock Partridges did not
depend on sex (y? = 0.05, p = 0.82, df = 1) and age (y*=0.1, p = 0.9, df = 1). The birds’ dispersion
varied from 35 m to 1.3 km. However only single birds moved more than 1 km away from the
release point.

Keywords: mortality, radio telemetry, survival rates

[Mporpama 3a Bb3CTaHOBSIBAHE Ha IUTaHUHCKUS Kekiauk (Alectoris graeca): mbpBu CBeICHUS 3a
OLIEJIIEMOCT M JAMCIEPCHS Ha TOJyCBOOOTHO pa3BbKAaHM NTHUIM B MPHUPOJICH MapK ,,Bpadancku
bankan*

Pesrome

[InaHMHCKUAT KEKJIWK € eHjeMudeH Buja 3a EBpomna u ce cpema camo B Anmnute, ATNCHUHUTE,
octpoB Curmmuiust u Ha bankanuTe. [Ipenmnonara ce, e HaMasnsiBa OTHOCUTEIHO OBbP30, 0COOEHO Ha
bankanute, KbJETO € €/1HA OT HAl-MHOTOOPOITHUTE U C HAI-IIMPOKO Pa3MpOCTPAHEHUE MTOMYJIaUN
Ha BUJIA, CTIOpE]] HAIMYHUTE AaHHU. Upe3 mporpamara 3a pe-UHTPOAYKIIMS Ha BHAA € poydeHa
orensieMocTTa Ha S0 MapKUpaHH NTHIH, PAa3CEeIICHU B TUITMYHA MECTOOOUTAHMS HA TEPUTOPHSITA
Ha mapka ,,Bpadancku bankan®. [louTu BCHMUKHM pa3cesieHH NTULH Ca MPOCIEACHH 3a EPUOL OT
110 guu. [IBageceT oT TsX Os1Xa CHaOIeHU ¢ pauo peaaBaTelid, KOeTO IMO3BOJIHU J1a ObAaT OLICHEH!
OLIENIIEMOCTTa, NPEANOYUTAHUATA KbM MECTOOOMTAaHHATAa W OTJAJeYyaBaHETO HA MNTULUTE OT
MSCTOTO Ha pa3cenBane. CMBPTHOCTTA B Kpast Ha niepuoa goctura 70 % u ensa 6 mruim (30 %)
olIefIsiXa U ce pa3MHO’KaBaxa Ha cieqBaniara nposet. [lopeueto nrunum (65 %) ctaHaxa >kepTBa Ha
XUIIHUITK OIIIe Mpe3 MbpBaTa CeAMHMIIA CJIe] pa3cenBaneTo. Hali-romssm Opoit oT Tax 0sxa KepTBa
Ha OozaitHunu (92 %), OOKaTo XWIMHUTE NTULM CTaHaxa OpUYMHA 32 CMBPTHOCTTA Ha
HEe3HAuMTeJIHA YacT oT keknuuuTe (8 %). [Ipe3 cTyaeHuTe 3uMHM JHU ¢ Temrneparypu noj -25 °C
camo efHa nTHia 3aruHa. OlenseMocTTa Ha KEKIMIUTe He 3aBuceme ot nona (y? = 0.05, p = 0.82,
df = 1), auro ot BB3pactra um (¥> = 0.1, p = 0.9, df = 1). OrnanevyaBaneTo Ha NTULUTE OT MACTOTO



Ha pascenBane Oeme or 35 M go 1.3 km. Camo eqMHMYHYM NTUIM CE OTAajeyrxa Ha MOBEYE OT
1 km ot MsicTOTO Ha 0CBOOOK/IaBaHE.

Knrouoeu oymu: cMBPTHOCT, pauo-TEIEMETPHS, OLEIIEMOCT

I'7.4. Angelov, E., Gruychev, G., Stoyanov, S. (2019) Do hand reared Grey Partridges (Perdix
perdix L., 1758) survive after releasing in upland habitats of Western Bulgaria? Forestry ldeas,
25(2), 385-393. ISSN: 1314-3905 (Print), 2603-2996 (Online) (Scopus)

Abstract

Releasing of hand-reared game birds is a powerful tool to increase the population size of wild birds
and to lower hunting pressure on their natural populations. Survival and adaptation in the wild of
farm game birds is crucial for assessing game farming efficiency. Survival rate of 36 Grey
partridges released in the autumn from cages in the harsh environment of Mala Mountain uplands
(850 m a.s.l.) (Central Western Bulgaria) was estimated by applying radio-telemetry. The study
area was covered mainly by hay fields and pastures, while arable land was below 10 % of the
territory. The birds stayed within an area of 70 ha (100 % maximum convex polygon) with
dispersion below 770 m from releasing points. Very few birds dispersed in such long distances,
while most of them stayed close to the cages. After releasing partridges showed preferences to
scrub near hay fields. The highest mortality rates occurred in the first week when almost 80 % of
birds died, and only one bird probably survived more than two weeks. The main factor for mortality
was predation by Red fox (66.7 %). Synthesis and application: Grey partridge population size in
harsh environments could not be increased by releasing of farm birds using traditional methods.
Still the use of farm produced birds is reliable way for wild bird populations recovery, but the
correct methods and high-quality farm birds have to be used. Habitat quality also plays an important
role in the survival of released birds and their interactions with wild populations.

Key words: farm birds, Grey partridge, home range, radio telemetry, survival rates.

OnensBar 11 QepMeHUTE APEOUIN CIIe Pa3CeIBAHETO MM B IJIAHWHCKH MECTOOOWTAaHHS Ha
3anagna bearapus?

Pesrome

PazcenBanero Ha ¢epmMeHO OTreAaHH SPEOUIM € MOIIEH MHCTPYMEHT 3a yBEJIMYaBaHE Ha
MoMmyJIalusTa Ha sIpeOUIIMTE B MPUPOJATa U 32 HAMaJsBaHE Ha JIOBHATA Ipeca BBPXY JUBUTE
ntuiy. OuenseMocTTa U afanTanuara B €CTeCTBEHUTE MECTOOOUTaHUs Ha (EepMEHUTE MTHUIH €
KJII0OYOBa 3a OIleHKaTa Ha e(eKTHBHOCTTa Ha M3KYCTBEHOTO pa3BBKIaHE U pa3cenBaHe. Upes
paauo-TenemeTpus Oe OlleHEeHa oleiseMocTTa Ha 36 NTULM, pa3celeHH 4pe3 aJanTalluOHHU
KJICTKH B HHCKO MPOU3BOJIUTEITHU MecTooOuTaHus Ha Maina mianuHa (okojo 850 m HaaM. B.) B
3anagHa bearapus. PalloHbT Ha NMpoy4YBaHe € 3a€T NPEAUMHO OT CEHOKOCHU JIMBAJH Y Macuiia, a
obpaborBaemute 3emu ca nox 10 %. Cnen pa3cenBaHETO MTHIIMTE OCTaHAaXa B palilOH OT OKOJIO
70 ha (100 % makcumaleH H3IbKHAJ IIOJMIOH) C OTJale4aBaHe Ha He moBede oT 770 M OT MACTOTO
Ha 0cBOOOXk/aBaHe. MHOTO Mallka 4acT OT MNTULUTE Ce OTAalledynxa Ha TOJEMH Pa3CTOSHUSA, a



MOBEYETO OCTaHaxa OKOJIO aJanTalMOHHUTE KiIeTKu. Cies pa3cesiBaHETO CU MTULIUTE MPOsIBUXA
MPEANOYUTAHUSI KbM XpacTallalluTe B OMM30CT 10 JmBaguTe. Haii-Bucoka O0e CMBpPTHOCTTA B
IbpBaTa CeIMMIIA OT Pa3CeIBaHETO UM, KoraTo noseue ot 80 % OT NTUIMTE 3arWHaxa, a caMo eHa
speduIia oleis moBeye oT JABe ceAMUIM. [loBeueTo nTuin craHaxa kepTBa Ha jucuim (66.7 %).
[Momynanusita Ha sipedUIaTa B HUCKO MPOU3BOJIUTEIIHA MECTOOOUTAHUS TPYAHO MOXKE Ja Obie
BB3CTAHOBEHA YpE3 pa3cesiBaHe Ha (PEpMEHM MTUILIM YPE3 M3IMOI3BAHE HA TPAJAUIIMOHHU METOIIH.
Bce mak u3kycTBEHOTO pa3BBhkKAaHE U Pa3CeIBaHE € CUTYPEH HauMH 32 Bb3CTAHOBSIBAHE HA IMBaTa
TIOMYJIAINSI, HO JIO TOJIsSIMA CTETICH 3aBUCH OT METOJIUTE HA pa3CelIBaHE U KAUECTBOTO HAa epMEHUTE
sipedunn. BaxkHa posist iMa U TpOU3BOAUTEIIHOCTTA HA MECTOOOUTAHHATA U HAJTMYHMETO B TIX Ha
JIWBHU NTHUILIH,

Kniouosu oymu: pepmenn ntuuy, speduiia, TEpUTOPUs, paiuo-TeIeMEeTpHsl, OLETIIEMOCT

I'7.5. Stoyanov, S. (2019) Cranial variability and sexual dimorphism of golden jackal in Bulgaria.
Forestry ldeas, 25(2), 425-442. ISSN: 1314-3905 (Print), 2603-2996 (Online) (Scopus)

Abstract

Craniometric characteristics and sexual dimorphism have been described for many carnivore
species in Europe. However, very few studies have focused on cranial variability of golden jackal
(Canis aureus Linnaeus, 1758) in Europe, despite its expanding distribution in recent decades.
Although numerous works have addressed sexual dimorphism in carnivore skull size, only few
studies have attempted to study dimorphism in overall cranial shape. The present study proposes
the first comprehensive analysis of golden jackal skull morphometry in Bulgaria, trying to clarify
shape and size related cranial variability and differentiation. Extensive morphometric data of jackal
skulls were analysed by applying recently developed statistical tools to answer the following
questions: (i) is there a geographic variation in skull size and shape among golden jackal population
in Bulgaria, (ii) are there age-related cranial differences, and (iii) how pronounced is the sexual
dimorphism in skull shape and size? A total of 176 skulls of golden jackals, collected all over the
country, were analysed by univariate and multivariate statistical methods. Principal component
analysis and linear discriminant analysis were applied on the standardized and log-transformed
ratios of the original measurements to clearly separate specimens by shape and size. Skulls of
golden jackal in Bulgaria show considerable individual variability but weak intrapopulation
differentiation. The differences in shape and size of the jackal skulls, as far as they exist, are age-
related, but only juveniles younger than 11 months could be easily distinguished. Subadult and
adult jackals largely overlap in skull size and shape. Sexual dimorphism in jackal skulls is weakly
pronounced, with older males a little bit larger than females. The results of the present research are
consistent with recent genetic and morphological studies and give new insights on patterns in
cranial variability and population structure of golden jackal in Bulgaria.

Key words: Canis aureus, cranial variability, geographic variation, sex dimorphism, skull
morphometry, skull shape.



V3MeH4YMBOCT Ha ueperna H MojioB TUMOp(PHU3bM Ha yakana B bbiarapus
Pesrome

KpannomeTpruuHUTE XapakTEepUCTUKU U MOJOBUAT AUMOPHU3IBM Ca ONMCAHU IIPH MHOT'O BHJIOBE
xuiHUIY B EBporna. Manko npoyuBanus o6aue ce (poKycupar BbpXy uepernHaTa U3MEHUYUBOCT Ha
yakasa (Canis aureus Linnaeus, 1758) B EBporia, BbIpeKH MO-MIMPOKOTO MY Pa3lpoOCTpaHCHUE B
nocnenHuTe aecetumnerus. [lopeueTo npoyyBaHus ca BbpXY MOJOBUAT TUMOPPU3IBM B pa3MepuTe
Ha Yeperna Ha XUIIHUIUTE, HO MaJika 4yacT MpaBsAT ONUT Ja MOTHPCAT pa3Nuuus BbB (opmara.
HacrosimoTo mpoyuBane mpeijiara MbpBUSAT HM3uUepIiaTeNieH aHAIW3 BBbPXY MopdomeTpuuHaTa
XapaKTepUCTHKAa Ha 4Yeperna Ha yakajia B Bbiarapus, Karo MmpaBU ONUT Ja U3SCHH HEroBaTa
M3MEHYMBOCT U JU(epeHIMalus, CBbP3aHu ¢ pa3MepHTe U opmaTa. AHaIM3MpaHa e rojsma 6asza
MOp(hOMETPUYHH JaHHM 32 Yepera Ha yakana 4ype3 MPUI0KEHHE Ha MOJEPHU CTATUCTHUYECKHU
METOJIM ¥l MHCTPYMEHTH, 3a J1a ObJIe JaJICH OTTOBOP Ha cliearnuTe BhipocH: (1) mma iu reorpadcka
Bapualus B pa3Mepa U opMara Ha ueperna Ha MomyJanusTa Ha yakana B bwiarapus, (2) uma am
BB3PACTOBH PA3INIHA B yepena, 1 (3) JOKOJIKO ce MPOsIBsIBa MOJIOBHAT TUMOPGHU3BM BB hopmaTa
1 pa3Mepa Ha yepena? AHaiu3upanu ca oo 176 yepena oT yakayid, CbOpaHu OT BCUUKH pailOHU
Ha bearapus dpe3 eqHOMEpPHHM M MHOTOMEPHH CTAaTHCTHYECKH METOIU. METOAbT Ha TIIaBHUTE
KOMIIOHEHTH Y JTUHEHHUAT AMCKPUMHHAHTEH aHAIN3 0gXa MPUII0KEHH BbPXY CTaHAAPTU3UPAHU U
JIOTapUTMUYHO TPaHC(HOPMHUPAHH CHOTHOILEHHS MEXIY pa3MepuTe Ha Yeperna, 3a Ja ce MOTbPCH
paszensHe Ha MHAMBHIUTE Mo (opMa U pasmep. Uepenurte Ha 4yakanutre B bbiarapus umat
3HAYMTENIHA WHIMBUAyaJHA M3MEHUYMBOCT, HO JMICBAa JAudepeHuuanuss B paMKUTE Ha
nonynanuaTa. Paznuuusata BbB (popMara M pa3Mepa Ha 4YEpENUTE HA YaKaJIUTE, TOKOJIKOTO
CBIIECTBYBAT, Ca CBbP3aHU C Bb3pacTTa, HO CaMO MJIaJIUTE YaKalu Ha Bb3pacT A0 11 mecena morat
na 6baat paznuueHu. Pazmepute u popmata Ha yepena Ha MO-Bb3PACTHUTE YaKaIM 3HAUUTEIIHO Ce
npurnokpusat. [loutn nuncea mosoB AMMOP(U3BM, HO YEPENUTE HA BB3PACTHUTE MBKKU Ca C
MAJIKO MO-TOJIEMH pa3MepH, OTKOJIKOTO Ha XeHCKHUTe. PesynraTure ca B chbIilacue ¢ MOCIEAHUTE
TeHETUYHU ¥ MOP(OJIOTHYHU POYYBAHUSA U 1aBaT HOB MOIJIE] BbPXY MOJEIUTE HA U3MEHYMBOCT
Ha yepera M MoIyJalioHHaTa CTPYKTypa Ha yakayia B bbarapus.

Knouosu Oymu: Canis aureus, gepernHa W3MEHYMBOCT, TI'€Orpa)CKH pa3JIUyus, II0JIOB
muMopdu3bM, KpaHuOMETpus, popma Ha yeperna.

I'7.6. Stoyanov, S. (2020) Body morphometrics of golden jackal in Bulgaria. Forestry Ideas, 26(1),
46-64. ISSN: 1314-3905 (Print), 2603-2996 (Online) (Scopus)

Abstract

The expansion of golden jackal (Canis aureus Linnaeus, 1758) in Europe in the last decades has
triggered research interest. Many aspects of jackal’s ecology, diet, population density, genetics,
legal implications of range expansion and management have been studied thoroughly. However,
very few studies have focused on body morphometrics. Bulgarian territory is considered the core
area of golden jackal distribution in Europe with the highest population density, but morphometric
studies including data about Bulgarian population were very scarce and local so far. The present



study proposes the first comprehensive analysis of golden jackal morphometrics in Bulgaria, trying
to clarify body shape and size related variability and differentiation. Morphometric data were
analysed by applying recently developed statistical tools to respond to the following questions: (i)
is there geographic variation in body size and shape among golden jackal population in Bulgaria,
(i) are there age-related differences and at what age jackals reach full growth of the body, and (iii)
how pronounced is the sexual dimorphism in body shape and size among adult jackals? The body
measurements of 87 golden jackals, collected all over the country were subjected to univariate and
multivariate analyses. Body size and shape of golden jackal in Bulgaria show considerable
individual variability, but weak intrapopulation differentiation. The differences in shape and size
of the jackal body, as far as they exist, are age-related, but only 5-6 months old animals could be
easily distinguished. Body growth ends at 10 months of age, but even 7-9 months old jackals are
difficult to distinguish from the adults in the field. Sexual dimorphism in jackal’s body is weakly
pronounced, with older males a little bit larger than females. The results are consistent with recent
genetic and morphological studies and give further insights on patterns in variability and population
structure of golden jackal in Bulgaria.

Key words: body size, body shape, Canis aureus, sex dimorphism, geographic variation.
Pa3zmepu Ha Ts10TO Ha Yakana B bwarapus
Pesrome

Excrman3usita Ha vakana (Canis aureus Linnaeus, 1758) B EBpona B moclieIHUTE IECETHICTUS
MPOBOKMpA HAYYHHS HWHTEPEC KbM BHJa. MHOTO acmeKTH OT €KOJOTHATa, XPaHEHETO,
MOITyJIAITMOHHATA TTBTHOCT, TEHETHKATa, 3aKOHOBHUTE ACTIEKTH Ha Pa3MIMPsIBAHETO HA apeaja U
yOpaBJIECHUETO Ha MomyjanusaTa OsXxa 3aabia004eHo MpoydeHH. MHoro Manko obade ca
IIPOYYBAaHUATA BBPXY pasMepure Ha TsAin0To. Tepuropusra Ha bwiarapus € ¢ Hal-BHCOKa
MOMyJIAIMOHHA TUIBTHOCT HA YaKaja U ce CUMTA 3a LIEHThP Ha pa3NpocTpaHeHUeTo My B EBporna,
HO MOP(OMETPUYHHUTE IPOYUBAHMSI HA ObJIrapckara MoIyJIalus JOCera ca MHOrO OCKbJIHU U UMaT
JokajgeH xapakrep. Hactosmoro mpoydBaHe Ipeuiara MbpBHT M3U€plaTENIEH aHAIU3 BbPXY
Mop¢omeTpuaTa Ha 4akana B bbarapus, kaTo npaBu ONMUT Jja U3SCHU CBBP3aHUTE C PA3MEPUTE U
(dopmaTa Ha TSUIIOTO U3MEHYMBOCT U AudepeHunanus. MoppomMeTpuuHnTe JaHHU ca aHATU3UPaHU
ype3 NPUIOKEHNE Ha MOAEPHH CTaTUCTUYECKH METOIN U UHCTPYMEHTH, 3a Jja ObJie 1aJlcH OTTOBOP
Ha ciegHuTe BpipocH: (1) uma nu reorpadcka U3MEHUMBOCT B pa3MepuTe U hopMaTa Ha TsIIOTO
Ha MomyJjanusATa Ha 4akaiga B bbarapus, (2) uMa M Bb3pacTOBH pa3iuyMsl U Ha KakBa Bb3PacT
YyakaJluTe JOCTUraT IBJIHOTO pPa3BUTHE HA TAJIOTO, U (3) JOKOJIKO ce MpOsBABA IMOJOBUST
nuMopdu3bM BbB (popMarta U pazMepuTe Ha Taa0To? PasmepuTte Ha Ts10TO Ha 87 yakaia, cbOpaHH
OT BCHYKM paiioHM Ha bbarapus, Osxa aHaIM3UpaHW 4Ype3 €IHOMEPHH U MHOTOMEPHH
CTaTUCTHYECKH MeToau. Pasmepure u (opmaTa Ha TAJIOTO Ha yakaiuTe B bwarapus mmar
3HAYWTENIHA WHIWMBUAyaJlHA M3MEHYMBOCT, HO JHIICBa JAudepeHuuanuss B paMKHUTE Ha
nomynanusaTa. Pasnuuusata BBB (opmaTa M pa3Mepa Ha TSUIOTO, AOKOJIKOTO CHIIECTBYBAT, ca
CBBbp3aHU C BB3PACTTa, HO CaMO MJIAJUTE YaKajh Ha BB3pacT A0 5-6 mecema moraT ga Obaar
CUTYpHO paznuueHu. PacTexxbpT Ha TsI0TO mpukiIouBa Ha 10 MecedHa BB3pacT, HO JOpU H
YJakaJuTe Ha Bb3pacT 7-9 Mecema MoraT TPyJHO Aa C€ pa3iIuyaT OT BB3PACTHUTE HAa TEPEHA.
[onoBusaT numopdu3bM BHB (pOopMaTa U pa3MEpPHUTE Ha TSUTOTO JIMIICBA, HO BE3PACTHUTE MBKKH Ca
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MaJIKO IIO-€IpU OT KeHCkuTe. Pesynrarure ca B CbIVIacHME€ C IOCIECIAHUTE TIE€HETUYHU U
MOp(OJIOTUYHU TIPOYYBAHUS W JaBaT HOB IIOTJIE] BBPXY MOZEIUTE HAa H3MEHUYUBOCT U
MOIyJIALIMOHHATA CTPYKTYypa Ha 4akasia B beiarapus.

Kniouosu oymu: pasmepu Ha Ts10TO, popma Ha Tsmoto, Canis aureus, mojaoB IUMOPHHUIBM,
reorpa)CKu pa3Inaus

I'7.7. Stoyanov, S. New criteria for awarding medals to golden jackal trophies. Forestry Ideas,
26(1), 109-118. ISSN: 1314-3905 (Print), 2603-2996 (Online) (Scopus)

Abstract

Hunting exhibitions are valuable sources of morphometric data. Although considering only two
craniometric measurements, i.e., maximum length and zygomatic breadth, a huge data base has
been created. Trophies from almost all predator species are presented at hunting exhibitions and
measured, thus making it possible to collect much more craniometric data in addition to the
standard trophy evaluation. However, the CIC (Conseil International de la Chasse) have firmly
established and appropriate criteria for awarding medals for only a very few carnivore species.
Golden jackal (Canis aureus Linnaeus, 1758) is hunted as a game species in many European
countries, following its ongoing expansion, but still very few trophies are presented and measured
at hunting exhibitions. Often different criteria have been applied for awarding medals to jackal
trophies decided on an ad hoc basis by the evaluation committees. Recently, new criteria for
awarding jackal trophies were officially adopted by CIC in the latest edition of the Handbook for
the Evaluation and Measurement of Hunting Trophies. However, not so many trophies of jackal
skulls were measured since then and it seems that these criteria are determined arbitrarily and are
not based on research or large amounts of data. Bulgarian territory is considered the core area of
Golden jackal distribution in Europe with the highest population density, but morphometric studies,
including skulls from Bulgaria, are very scarce and local so far. In the present research an extensive
morphometric data of jackal skulls from Bulgaria and Romania was analysed to suggest and justify
new criteria for awarding medals to jackal trophies. Statistical distribution of trophy scores was
approximated by normal distribution with mean and variance calculated from the large Bulgarian
sample. According to the results, gold medals must be awarded to a trophy scoring 27.00 CIC
points and above, silver — from 26.50 to 26.99 and bronze — from 26.00 to 26.49.

Key words: Canis aureus, CIC scores, cranial variability, hunting exhibitions, skull morphometry,
trophy.

HoBu xputepun 3a HarpakaaBaHe Ha Tpoeute oT 4akan ¢ MeAanu
Pesrome

JloBHUTE M37105k0U ca [IEeHEeH U3TOUYHUK Ha MOPGOMETPUYHHU JaHHU. BbhIpeku, ue ce u3mMepBaT caMmo
JIBa MOKa3aTels Ha yeperna, MakCUMallHa IbJKMHA U CKYJIOBa IIMPHHA, Ch3a/leHa € OrpoMHa 6a3za
JTaHHU ¢ u3MepBaHus. Tpoden OT MOUTH BCUUKU BUIOBE XUIITHHUIIM, OOCKT Ha JIOB, CE MPEICTABIT
Ha JIOBHUTE U3JI0KEHUS, KOETO JaBa Bb3MOXHOCT Jia ce ChOMpaT U MHOTO APYTH KPAHUOMETPUIHH
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JaHHH, OCBEH CTaHJapTHaTa oleHka Ha Tpodes. Bwnpeku ToBa, CIC (Conseil International de la
Chasse) e yTBbpAMI MOAXOISIM KPUTEPUH 32 HarpakJaBaHe Ha TpodeuTe ¢ Medaau caMmo 3a
HsKoJIKO Buaa xuiiauny. Yakanet (Canis aureus Linnaeus, 1758) Beue e jOBEeH BHUI B MHOTO
€BPONEHCKHU CTpaHH, 3apajy pa3IIUpsSBaHETO Ha apeana My B EBpoma, HO Bce olle €IUHUYHH
TpodeH OT TO3U BHJI CE MPEJICTABSIT U OLIEHABAT Ha JIOBHHU M3JI05KOH. Ha BCSKO JIOBHO M3JI0XKEHHE,
TpodeuTe OT Yakas ce HarpakJaBar ¢ MeIAJIM 10 Pa3IUNuHU KPUTEPUH, Hal-4eCcTo onpenesneHu ad
hoc or oueHuTenHUTEe KOMUCHH. B TOCIEIHOTO M3[aHME Ha PBHKOBOJACTBOTO 3a M3MEpBaHE U
oneHka Ha 1oBHU Tpoen Ha CIC ca npueTn ounmanHo KpuTepHun 3a HarpakaaBaHe Ha TpodenTe
oT uepen Ha yakai. OTrroraBa o6aye ca H3MEpEHH MHOTO MaJIKO Tpodeu, a IpUeTHTE KPUTEPHUHU Ca
OIIpEJICNIEHN JIOHSKB/IE MPOU3BOJIHO, 03 1a ca 00OCHOBAaHM HAayyHO WJIM Bb3 OCHOBA Ha rojsma
0a3a ot naHHu. Tepuropusrta Ha bearapus e ¢ Hall-BUCOKa MOMyJIallMOHHA IUTBTHOCT HA Yakaja U
Ce CUMTa 3a LIEHThP Ha pasNpocTpaHeHHeTo My B EBpoma, HO MopdomMeTpuuHUTE NPOyUYBaAHUS,
BKJIIOYBAILM Yepenu OT ObJIrapckaTa IMOIYyJalus, JOCera ca MHOIO OCKbIHM M MMAaT JIOKaJleH
XapakTep. B HacTos10To npoyyBaHe a aHaIM3MpaHa 3HAYUTEIHA 110 00eM 0a3a JaHHU OT Yepenu
Ha yakan oT bwiarapus u PymbpHUA, 3a 1a ObAaT NpeanokeH U 0OOCHOBaHU HOBU KPUTEPUH 3a
HarpaxJaBaHe ¢ MeJaJid Ha Tpodeute Ha yakana. CTaTUCTHUECKOTO paslpeesieHUe Ha OLleHKaTa
Ha Tpoges 0e anpoKCHUMHUPAHO C HOPMAIHO pa3NpesielieHue ChC Cpe/iHa CTOMHOCT U AUCIIEPCHs,
OTIpeJIeNIeH! Bb3 OCHOBA Ha U3BajkaTa oT benrapus. [lonyuenute pe3ynratu 1aBaT OCHOBAHHE Ja
MIPEUIOKUM HOBHM KPUTEPHH 32 HarpakJlaBaHe Ha TpodenTe ¢ Meanu. 3aTeH Meai TpsoBa Ja ce
npuckxaa Ha Tpodeii ¢ onenka 27.00 CIC Touku u noseue, cpedbpeH — oT 26.50 no 26.99 u
Opon30B — ot 26.00 10 26.50.

Kmiowosu oymu: Canis aureus, CIC Toukd, H3MEHYMBOCT Ha dYepemna, JIOBHH H3JI0KOH,
KpaHUOMETpHS, Tpodeu.

I'7.8. Gruychev, G., Stoyanov, S. (2020) New high altitude nesting site of White Stork (Ciconia
ciconia Linnaeus, 1758) in Bulgaria. ZooNotes, 158, 1-4. ISSN: 1313-9916 (Web of Science)

We observed a new White storks’ breeding site in 2014-2019 in Yundola village at 1390 m a.s.l.
The first successful nesting was in 2016. The breeding pair had produced two hatchlings per year
for three successive years until 2018. The nest site is new for Bulgaria.

Key words: White Stork, high mountains, nesting site.

Hoso rue3noBo Haxoawmiie Ha mbpkea (Ciconia ciconia Linnaeus, 1758) Ha romsMa HagMopcKa
BUcourHa B bbarapus

Pesrome

HaGmonaBano € HOBO THE370BO Haxouie Ha Osn mbpken npe3 2014-2019 B ceno FOngona Ha
1390 m magm. B. ITppBOTO ycnemHo THe3neHe Oe mpe3 2016 r. J[Boiikara ycris Aa oTriiena 1o Jse
MaJIKu B IPOIBJDKEHUE HA TPU NocseoBaTeaHu roquuu 10 2018 r. 'He3/10BOTO HaxoquIlle € HOBO
3a bwarapus.

Knrouoeu oymu: bsan urbpken, BUCOKOIJIAHUHCKH, THE3TOBO HAXOHIIE
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I'8.1. Stoyanov, S., Ninov, N. (1995) Dependence between insect food and partridge stocks in the
birds’ natural habitats. XXI1 [IUGB Congress: The Game and the Man. Proceedings. Pensoft. Sofia,
Bulgaria. 77-82. ISBN: 9789546420138

Abstract

The Grey partridge chicks are solely dependent on a plentiful supply of suitable insect species for
the first ten days after hatching before they start to eat seeds. Hence, the availability and
accessibility of insect food in the first weeks after hatching are very important for their survival.
By applying regression analysis and analysis of variance (ANOVA) we tested the dependance
between partridge stock dynamics and the insect food availability. The results showed that the
partridge population size depends on the insect’s abundance level (F = 12.565, df =8, p = 0.0012).
Insect food has an important influence on the partridge stock dynamics. The availability of insect
food in the natural habitats is related to 67.9% of variance in partridge stocks. Partridge stocks
depend to a great extent on the density of the alfalfa enemies, and especially Phytonomus sp. or
Phytodecta fornicata. The results are consistent with the hypothesis that the new chemicals used
are not themselves mortally toxic to the Grey partridge or its chicks, but it is that their use in modern
farming methodology still has the same significant effect of breaking the crucial early chick
nutrition.

Key words: Grey partridge, Perdix perdix, chick mortality, insect food, modern farming

3aBUCUMOCT MEXKy HACEKOMHATA XpaHa U TMHAMHUKATA Ha 3aIIaCUTe H aspeOuIiaTa B €CTECTBCHUTE
M MECTOOOUTAHUSA

Pesrome

Mankute nuiera Ha sipeOHLaTa 3aBUCAT HAITBJIHO OT M300MITHATa HACEKOMHA XpaHa 1pe3 MbPBUTE
JIeCEeT THU CJIe]] M3JTIOIIBAHETO CH, CJIE]] KOCTO 3al04Bar Ja ce XPaHsIT 1 cbC ceMeHa. Clie1oBaTeHo,
HAJIMYMETO M JOCTHITHOCTTa Ha HACEKOMHA XpaHa B ITbPBUTE CEAMHIM CJIE]] M3IIIONBAHETO €
M3KITIOYUTEITHO BAXKHO 32 TAXHOTO OLENsiBaHe. Upe3 perpecHOHeH M JUCIICPCUOHEH aHallu3
(ANOVA) TtecTBaxmMe 3aBUCHMOCTTa MEXIy JMHAMHMKATa Ha 3alacuTe Ha speduiara u
M300MIIMETO HAa HACEKOMHA XpaHa. Pe3ynraruTe mokasaxa, 4e 3amacuTe Ha sipeOuIiaTa 3aBUCST OT
YHCJICHOCTTA Ha HACCKOMHHUTE BUIOBE, MPEICTaBEHA Ype3 HAKOJIKO HUBa Ha u3obmue (F = 12.565,
df =8, p = 0.0012). Hacexomnara xpaHa B 3HQUMTEJIHA CTEIICH BB3/ICHCTBA BHPXY JHHAMHMKATA HA
3amacure Ha spebunara. HaiuumeTo i1 B ecTeCTBEHUTE MECTOOOUTAHUS € CBbP3aHo cbe 67.9 % oT
IHcIiepcHsATa Ha 3amacute. UmciaeHocTTa Ha spe0uiara 3aBUCH B HAW-TONSIMA CTENCH OT
IUTBTHOCTTA Ha JIIOIIEPHOBUTE HEIPHUATEIH, W Mo-crernuando Ha Phytonomus sp. u Phytodecta
fornicata. Pesynratute moTBbpKIaBaT XMUIOTE3aTa, Y€ MaKap M Jia He ca OTPOBHH 3a Bb3PACTHHUTE
WIH MJIQJINTE TTHIH, TIECTUIIINTE, KOUTO CE M3IOJI3BAT B MOACPHOTO 3EMENENINEe pa3pyliaBaT
XpaHHUTEIHATA BEPUTa, KAaTO JIMIIABAT MAIKHTE MHJIETA OT HACEKOMHA XpaHa, KOSTO € OT JKU3HEHA
BaXHOCT 32 TAXHOTO OIEJISIBAaHE B ITbPBUTE CEIMHIIA OT )KHBOTA M.

Kniouosu oymu: spedbuna, Perdix perdix, cMbpTHOCT Ha muieTaTa, HACEKOMHA XpaHa, MOAEPHO
3eMenenne
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I'8.2. Stoyanov, S. (1999) Influence of the Climatic factors on the Partridge stock dynamics. XXIV
IUGB Congress: Agriculture Forestry — Game: Integrating wildlife in land management.
Proceedings. Thessaloniki, Greece. 19-31.

Abstract

The present study deals with the influence of some climatic factors on the partridge (Perdix perdix
L.) stock in Southeastern Bulgaria. The importance of the temperature, precipitation, duration of
sundial, air humidity and snow cover for the partridge numbers is determined by the methods of
the mathematical statistics. Correlation, regression, and variance analysis have been applied. The
values of the meteorological elements have been correlated with the partridge stock for a period of
10 years. The obtained results indicate to what extent the studied climatic factors determine the
dynamics of the partridge stock and during which months their importance is dominant.

Key words: climatic factors, dynamics, partridge, stock
Bnusiaue Ha K IMMaTUYHUTE (1)aKTOpI/I BBpPXY ANMHAMHKATA HaA 3allaCUTC Ha ﬂpe61/1uaTa
Pestome

Hacrosiiioto mpoydyBaHe M3Cie/iBa BIUSHHETO HAa HAKOW KIMMATHIHU (HaKTOPU BBPXY 3aMacHTe
Ha sipeOunata (Perdix perdix L.) B FOrousrouna Bbarapus. 3HaunMocTTa Ha TEMIIEpaTypuTe,
BAJICXKUTE, IPOIBIKATEHOCTTA HA CTHHIEBOTO TPECHE, BIAXKHOCTTA HA Bh3IyXa H ABIOOYNHATA
U TIPOIBDKATEITHOCTTA Ha 33/IbpKaHe HA CHEXHATA MOKPUBKA BHPXY YMCIECHOCTTA Ha sipeOuiiara
€ TPOBEPEHO C KOpENalMOHEH, PErpecHOHEH M AUCIepcHOHeH aHanu3. CTOWHOCTHTE Ha
METEOPOIOTHYHHUTE EIEMEHTH Ca CBHIIOCTABCHH ChC 3amacure Ha spebunara 3a mepuox ot 10
roauHd. Pe3ynraTurte Moka3BaT B KakBa CTEICH BCCKH KIMMAaTH4eH (pakTop BB3/ACiCTBA BBPXY
JIMHAMHUKATA HA 3aMaCUTE Ha sipeOHIaTa U Mpe3 KOM MECEIH 3HAUMMOCTTa MY € OIpe/IeIsIa.

Kniouosu oymu: ximumatnaHu (pakTopy, TMHAMHKA, 3aIIacH, sipeOuIa

I'8.3. Hunos, H., Ctosinos, C., IOpyxkos, C., 'oros, I'., I'anes, I1., Kpbctes, H. (2000) Bausaue
Ha KONUTHHS JWBEY BHPXY AbPBECHATA PACTUTCIHOCT B PABHUHHUTE IIMPOKOJIHMCTHH TOPH Ha
Cesepousrouna boirapus. Jlecosvocka mucwr, 6(3-4), 77-91. ISSN: 1310-5639

Pesrome

[IpoyuBaneTo € poBeAEHO B [Ba pa3inuuHu paiioHa Ha CeBepoustouHa bwiarapus. OtdereHo e
BJIMSIHUETO HA pa3jMyHaTa IUIbTHOCT Ha AMBEYA BHPXY ABPBECHATA PACTUTEIHOCT B PA3JINYHHU 110
CTPYKTYpPa U ChCTaB UIMPOKOIMCTHU Topu. M3npoOBaHa € epeKTUBHOCTTA HA PA3IUYHU CPEICTBA
3a MEXaHM4YHa M XMMMYECKa 3allluTa Ha BPBXHHS JieTopachi. [lomydeHure pesynaTaTu gaBaT
BB3MOXHOCT J1a C€ YCTAHOBAT BUIOBETE IMBEY, KOUTO HAHACAT Hali-TOJIEMH IIETH; CE30HUTE, TIPE3
KOUTO TOBPEANUTE BHPXY AbpPBECHATa PACTUTEIHOCT Cca Hal-3HAYMMM; BHJIOBETE, KOUTO ca Hail-
ySI3BUMHU U CPEJICTBATa 3a 3alllUTa, KOUTO JaBaT Hail-moOpu pe3ynratu. bnaropoaHust enaeH, oT
Y TOKONMUTHUTE BUIOBE AUBEY, HAHACS Hali-CEPUO3HU IMOBPEIN Ha Mitagute Gpunanku. Jlopu npu
MHOTO BHCOKH 3aracy Ha Oiaropoanus eieH (15 6p./100 ha), mpexanBaHeTo Ha JIETOpACITHUTE TIPE3
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BEreTAIMOHHUS CE30H MMa CIy4YaeH Xapakrep W € 0e3 CTOMaHCKO 3HadeHue . PacTexsT Ha
(uaHKNUTE B TUIOIIUTE C BUCOK IMBEYOB 3ar1ac He Ce OTINYaBa ChIIECTBEHO OT pacTeXa B IUIONIH,
B KOUTO JOCTBITBT Ha AMBEY € u30aupaH. CTONAHCKU 3HAYMMUTE OBPEIU, KOUTO OJIaropoHUsT
€JIeH HaHacsl MpU MpexarnBaHEe HAa BPbXHUTE U CTPAHUYHHUTE JIETOPACIU NPHU BUIOBETE OT POA
Quercus e mpe3 3uMHHUS ce30H. Haii-ys3BUMHU Ha MOBpeAM ca 4yKIUTE 3a paiioHa Ha MPOYyYBaHE
TbPBECHU BUJAOBE - YEpBEH AbBO, akamus, yepeH O0op. OT MecTHUTE BHUIOBE, Hal-yCTOMYMB Ha
npexanBaHe € 1epbT. [lopaan ToBa TOW M3MecTBa OjaryHa W ropyHa ¥ (GopMHpa MHOTO YECTO
yucTH HacaxxaeHus. Criopen pe3ysnTaTUTe OT NPOYYBAHETO, Hali-e()EKTUBHO CPEICTBO 3a 3allUTa
Ha BPBXHMUSI JIETOPACH] ca MOJMETUICHOBUTE IIMKoBe. [IpexanBaHero mpe3 3umaTa mpu 3aliuTa
Ha yepBeHust 160 € 21.1 %, npu 81 % npexanBane B KoHTposaTa. [Ipu 3ammrena KyaTypa ot uepeH
6op mpexanBanero € 11.8 %. 3ammuraTta Ha BPBXHUS JIETOPACH] C aTyMHHHUEBO (OJIUO HpU
YyepBeHUs b0 € mo-HeHaAeKIHO - 43,6 % mpexanBaHe, 10KaTO MpU YEepHUS OOP TO3H MPOIEHT €
33.5. Oxka3Ba ce, ye 3ammutaTta ¢ ,,ApOunon B* e HeedextuBHa - mpexamBar ce 100 % or
TpeTupaHute QuaaHki. Bb3 OCHOBa Ha NOJMyYEHUTE pE3yiATaTH Ca HaMpaBeHH H3BOAU 3a
e(eKTUBHOTO CTOIAHHWCBAHE HA JMBEYa B PABHHUHHUTE HMIMPOKOJIUCTHU ropu Ha CeBepoU3TOUHA
bbarapus or ”KOHOMHUYECKA U €KOJIOTUYHA TJIeTHA TOYKA.

Kniouoeu Oymu: paBHUHHM TOpH, MOBpPEAM, AMBEYOB 3alac, MpexanBaHe, 3allUTa Ha BPBXHUS
JeTOpachi, OJIaropojICH eJieH.

The ungulate game impact on the tree vegetation in the plain deciduous forests of Northeastern
Bulgaria

Abstract

The study was carried in two different areas in Northeastern Bulgaria. The ungulate herbivory and
the impact of game on the tree vegetation was assessed in deciduous forests of different
composition and structure. The effectivity of various means of mechanical and chemical protection
was tested. The results showed which game species caused the main damages, in which seasons
these damages were the most significant, which tree species are the most vulnerable, and which
protection measures were the most efficient. The Red deer among all the ungulates caused the most
significant damages on the young saplings. However, even in areas with the highest deer densities
(15 animals per 1 km?), biting during the vegetation period was incidental and economically
unimportant. The saplings growth in sample plots with high game density and with limited game
access did not differ. The most significant damages of the Red deer on Quercus sp. by biting of
their apical and lateral shoots were caused in winter. The most vulnerable to browsing were the
exotic tree species — Northern red oak, Black locust, Austrian pine. The Turkey oak among the
native tree species was the most resistant to browsing. Thus, it often displaces Hungarian oak and
Sessile oak and forms pure stands. Plastic bags were proven to be the most efficient mean in
protecting the apical shoots. Biting in winter of Northern red oak shoots protected by plastic bags
was barely 21.1 %, while in the control plot it was 81 %. In protected by plastic bags Austrian pine
plantations only 11.8 % shoots suffered from browsing. The protection of the apical shoot with
aluminum foil in red oak is more unreliable — 43.6% bite, while in Austrian pine this percentage is
33.5. It turns out that the protection with "Arbinol B" is ineffective — 100 % of the treated saplings
were bitten. Based on the obtained results, conclusions are made for the effective game
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management in the plain deciduous forests of Northeastern Bulgaria from an economic and
ecological point of view.

Key words: plain deciduous forests, damages, game stock, bating, apical shoot protection, Red deer.

I'8.4. Ctosinos, C., Mmues, P. (2001) Monen Ha nHGOpMAaIIMOHHA CHCTEMA 32 JIOBHA CTATUCTHKA.

XV-ta HarmonasiHa mikosia 3a MJ1aJy Y9eHU U CTIeHUaTuCT: MEHUDKMBHT U KauecTBO. COOpHHUK
moxnanu. 63-69 ISBN: 978-954-332-042-4

Pesrome

Ienta Ha HacTOALIMS MOJEN Ha MH(POPMALMOHHA CHCTEMa 3a JIOBHA CTATHUCTHUKA € Ja Jaje
BB3MOKHOCT 3a CBhXpaHEHHe, aHaIu3 U 00paboTBaHE Ha BB3MOXKHO HaW-IIbJIEH HA0Op OT
JIOBHOCTOIIAHCKM KPUTEPUM M TIOKa3aTeldH, Ype3 M3MOJA3BAaHETO Ha BB3MOXKHOCTUTE Ha
WH(POPMAIIMOHHNATE TEXHOJIOTUHU. JIOBHATa CTAaTHCTHKA BKJIIOYBA MH(OpMAIUS 3a BCUYKU HaM-
Ba)KHU JIOBHOCTOIIAHCKH [TOKA3aTEIHN, KOSITO MOXKeE JIa ce ChOepe 3a BCEKU JIOBHOCTONMAHCKU PaioH.
B ctpanuTe ¢ pa3BUTO JIOBHO CTONAHCTBO JIOBHATA CTATHCTHKA € TPAJAUIUS B MPOIBIDKCHHAE HA
noBeue OT croyieTre. Ta3u nHpopManys JaBa Bb3MOXKHOCT J1a C€ HaTpyHaT JaHHHU, Ype3 KOUTO Aa
CE ONpeAEIH M0-KOPEKTHO MIPOU3BOANTEITHOCTTA HA IUBEUOBUTE MECTOOOUTAHUS, J1a CE TIOAIbPIKA
MPAaBWJIHO TIOJIOBO CHOTHOIICHHWE W BB3PACTOBA CTPYKTypa Ha 3allaCHTE HAa OCHOBHUTE BHOBE
JMBEY, Ja CE YNpaBJsBAaT €KOJIOTOCHOOPA3HO JAMBEYOBHTE PECYpCH M B KpaifHa cMeTKa Ja ce
peanu3upa IMO-BHCOKO W YCTOWYMBO MOJ3BaHE HAa JuBeda. HeszaBHCHMO OT Tpaaumusara 3a
€KET0THO NMpeOposBaHe Ha TMBEUOBHTE 3aIIaCH M OTYHTAHE HA MIOJI3BAHETO HA AUBeYa, B bearapus
JIMTICBA [ICHTPAIM3MpaHa U JOCTOBEpHAa HHPOPMAIHSA 32 JUBEYOBUTE 3aM1acH, KaKTO 38 HACTOSIINS
MOMEHT, Taka ¥ 3a MHUHaIM mepuoad. HeoOXomamMmocTTa OT aKTyajdHa NEHTpaJu3hpaHa
uH(oOpMaIys Hajara pa3padoTBaHETO Ha MH(OpPMAIMOHHA CUCTEMa 3a JIOBHA cTaTuCTHKa. ToBa e
u u3uckBaHe Ha [IpaBuiHMKa 3a mpuaraHe Ha 3aKoHa 3a JIOBA U ora3BaHe Ha JuBeda (uwi. 102 ot
MIT3JIO/ / AB 6p. 58, 2001 r.). Peanuzanusra 1 KOPEeKTHOTO (GYHKIIMOHUPAHE HA MPEUI0KEHUS
MOJIeN OT TJIeTHa Ha MH(OPMAIIMOHHHUTE TEXHOJIIOTHH, a ChIIO TaKa U Bb3MOKHOCTHTE 32 OBACIIOTO
pa3BHUTHE Ca CBbP3aHH IPEIY BCHYKO C MPAaBUIIHOTO ONMCAHUE Ha cpeara 3a padoTa Ha CHcTeMara.
Hanpagen e ananu3 Ha cpefara, B KOSTO e (yHKIMOHHUPA MPEII0KESHUS MOJIEN B CTPYKTYPHO U
HepapXM4HO OTHOILIEHHWE, pasMyieaHd ca NpoOJIeMHUTE CBBP3aHM C HApaCTBAHETO Ha
nHpOpMaIKATA B KOJIWYECTBEHO U B KAYECTBEHO OTHOLICHUE TPU IPEMUHABAHETO U OT €UH CIIOH
B JIpYT 110 BEpTUKajaTa Ha Mojiena, ((OPMUPAHETO HA OTJCIIHU HUBA HA JIOCTHI U MPUOPUTETH, U
Ha TOAXOJAIIM MEXaHU3MHU 3a ymnpasieHue. JledpuHupaHu ca 3agayuTe, HEOOXOIUMH 3a
peanu3anusaTa Ha MOfea.

Kntouosu oymu: JloBHa cratuctuka, baza nanau, Excnieptau cuctemu.
Model of information system for hunting statistics
Abstract

The purpose of the current model of information system for hunting statistics is to enable storage,
analysis, and processing of the most complete set of game management criteria and indicators using
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information technology capabilities. Hunting statistics includes information on all the most
important game management indicators that can be collected for each hunting unit. Hunting
statistics have traditionally been well developed in countries with developed hunting economies
for a century. It makes possible to maintain the viability of game populations, to control their sex
ratio and age structure and to realize the maximum sustainable yield of game species. Although in
Bulgaria annual game census and reporting of hunting bags has become a tradition, there is a lack
of centralized and reliable information about game stocks, both for the present and for past periods.
The need for up-to-date centralized information necessitates the development of an information
system for hunting statistics. This is also a requirement of the Regulations for implementation of
the Hunting and Game Protection Act (Article 102/ State Gazette No. 58, 2001). The
implementation and correct functioning of the proposed model from the point of view of
information technologies, as well as the opportunities for future development are primarily related
to the correct description of the operating environment of the system. An analysis of the
environment in which the proposed model will function in structural and hierarchical terms has
been made. The problems related to the growth of information in quantitative and qualitative terms
in its transition from one layer to another along the vertical of the model, the formation of separate
levels of access and priorities, and appropriate management mechanisms were considered. The
tasks necessary for the realization of the model were defined as well.

Key words: Hunting statistics, Data bases, Expert systems

I'8.5. Mihaylov, H., Stoyanov, S. (2012) The Wolf (Canis lupus L., 1758) in Bulgaria.
International Symposium on Hunting: Modern aspects of sustainable management of game
population. Proceedings. Zemun-Belgrade, Serbia, 57-61. ISBN: 978-86-7834-153-3

Abstract

The wolf (Canis lupus L., 1758) is widespread in the forests and mountains of Bulgaria. More than
130 years it was not protected under the law of the country and its population was the regulated by
hunting. The population size was increasing in the past 10 years and the wolf expanded its range,
as evidenced by hunting statistics. The harvest of wolves in the period 2000 - 2010 was 2-3 times
higher compared to the 70s and 80s of the last century. The wolf is becoming a species of great
economic impact in Bulgaria due to its increasing numbers and the influence on big game.
However, its population size and increasing rate are poorly known in Bulgaria. Understanding the
main factors that caused wolf expansion is crucial for the management and conservation of the
species. Changes in forests and their structure for more than 50 years favored the wolf population
by extending habitats and creating natural links between different locations. After 1990 there were
prerequisites for the formation of the Balkan population of wolves with a relatively high density.

Key words: wolf, population size, game management, conservation
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BoaxsT B bbarapus
Pesrome

BwiaksT (Canis lupus L., 1758) e moBceMecTHO pa3NpOCTpaHEH B TOPUTE W IUIAHWHHUTE Ha
boarapus. Iloseue ot 130 r. ciopea 3akOHOAATENCTBOTO B CTpaHATa BBJIKBT HE € 3aLIUTEH U €
00eKT Ha perynupane upes joB. B mocneanure 10 rogrHu BUABT yBEIMUYaBa YHCIECHOCTTA CH U
pasiupsiBa apeajia Cd, BUJHO OT CTATUCTUYECKHUTE JaHHHM 3a 3amacute U orcrpena. OTCTpensbT Ha
BbJM B iepuosia 2000 — 2010 r. e 2-3 mbTH 10 BUcOK crupsimo 70-te u 80-Te ToAMHU Ha MUHAJIHS
BEK. CTOIIAHCKOTO 3HAUYEHUE HAa BBJIKA HapacTBa C yBEJIINYaBAHETO HA YHCIIEHOCTTA MY U ILETUTE,
KOUTO HaHAacs Ha elpus AuBedY. AHAIU3BT HA JAHHUTE MOKa3Ba KOpenalus MEXAy 3alacuTe Ha
BbJIKAa M Ha KOIMTHUS AMBedY. Bbropeku ToBa, HAMA JOCTAThbUHO JAaHHU 32 YMCIEHOCTTa Ha
MOTYJIAIUSATAa Y HAC U CKOPOCTTA, C KOSITO HapacTBa. MI3MeHeHHsTa B TOpCKUsl (POHI U HEroBaTa
CTpyKTypa 3a noseye oT 50 roguHu € 6JaronpusTHa 3a MOIyJIalusATa Ha BbJIKa Ype3 pa3lIupsBaHe
Ha MECTOOOUTAHMSITA MY U Ch3JjaBaHE HA €CTECTBEHU BPB3KU MEXy pa3InyHUTe Haxoaua. Crex
1990 r. ca Hamume mnpeAmnocTaBku 3a ¢GopMupaHe Ha banmkaHcka momynanmus Ha BBJIKA C
OTHOCHUTEIHO BUCOKA IUTBTHOCT.

Knrouosu 0yfm4 BBJIK, YUCJICHOCT Ha IIOITYyJIauATa, IOBHO CTOIIAHCTBO, OIIa3BaHEC

I'8.6. Zhelev, Ch., Ninov, N., Mihaylov, H., Gruychev, G., Stoyanov, S., Mirchev, R. (2013)
Density of brown hare (Lepus europaeus Pallas, 1778) in the plain habitats of Bulgaria. 2nd
International Symposium on Hunting: Modern aspects of sustainable management of game
population. Novi Sad, Serbia. 54-59. ISBN: 978-86-7520-279-0

Abstract

The hare stock in Bulgaria has been steadily decreasing over the last decade. Despite this trend, it
remains one of the most numerous indigenous game species in Bulgaria. The aim of the study is to
investigate hare densities in different hunting areas in the plain habitats of the country, bellow an
altitude of 600 meters. From 2010 until 2013spring censuses were carried out with the help of 700
hunters and game specialists in 124 hunting grounds of 50 hunting units all over the country,
totaling 31,000 ha. The average census area ranged between 50 and 2000 ha with an average of
about 250 hectares. The censuses were made by standard methods of driven hunting; in some cases,
depending on the terrain and vegetation, driven hunts with posts were performed. In addition, spot
light counts were made between 8 p.m. and midnight in some areas. Across our census areas we
counted an average of 1.8 hares per 100 hectares, which indicates an extremely low population
density of hares across large parts of Bulgaria, compared to census data 3 — 4 decades ago. We
provide recommendations for the improvement of census methods, proper management, bag
planning and conservation of the hare.

Key words: hare, census, stock, distribution, plain habitats
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[I1bTHOCT Ha 3aeKa B paBHUHHUTE MeCTOOOUTaHHs Ha bbarapus
Pesrome

3amacute Ha 3aeka B bbiarapus HamansgBaT HENPEKbCHATO MpPe3 IMOCIEIHOTO JECETUIIETHE.
Bwnpeku Ta3u TeHACHLUS, 3a€KbT OCTaBa €AMH OT Hali-MHOTOOpOMHUTE MECTHU BUJIOBE JUBEY B
bearapus. Llenta Ha mpoyyBaHETO € Jla ce YCTAaHOBM ILTBTHOCTTA HA IMOMYyJaLUATa B pa3iIMyHU
JIOBHU paliOHU OT paBHUHHHMTE MECTOOOMTAaHHUS HA 3ae€Ka B CTpaHaTa, Hamupamu ce mojx 600 m
HaaM. B. Ot 2010 mo 2013 r. ca npoBexxaaHu NposieTHU pedposBanus ¢ momornra Ha 700 moBIM
U CHEIMAINCTH 1o JIoBa B 124 noBHM paiioHa Ha 50 JIOBHU CAPYXEHHUS B IsIaTa CTpaHa, ¢ o0ma
ot 31 000 ha. Cpennara mutomnr Ha mpoOHUTE yuacTbin 0e okoio 250 ha u Bapupa ot 50 1o
2000 ha. TakcanuuTte ca MPOBEXKIAHU MO CTAHAAPTHUTE METOJHM HAa NPOTOHBAHE HAa MApIIPyTHU
MPOOHU IJIOUIH MK MTPOOHM YHacThIM ¢ (PMKCUpPaHa IUIOII, B 3aBUCUMOCT OT XapaKTepa Ha TepeHa
W pacTUTENHOCTTa. B HsIKOW palloHM ca MpaBeHH M TPOOHM TNpeOposSBaHUS C HM3KYCTBEHHU
W3TOYHUIIM Ha cBeTyiMHA 3a BpemeTo oT 20:00 vaca go monyHom. CpeaHaTa MUIBTHOCT Ha 3a€Ka,
ycTaHOBeHa B mpoOHuTe turont 6e 1.8 3acka Ha 100 ha. Ta3u IuIbTHOCT € U3KJIFOUUTEIIHO HUCKA B
CpaBHEHME C Ta3u mnpeau 3-4 necermnerus. [lpeasiokeHu ca mpenopbKU 3a MOA0OpsSBAaHE HA
METOIHTE 3a NMpeOposiBaHe, MPAaBUIHO CTONIAHUCBAHE, TUIAHUPAHE Ha IOJI3BAHETO M Ola3BaHE Ha
3aeka B bbirapus.

Kniouosu oymu: 3aek, npedposiBaHe, 3anacH, pa3pocTpaHEeHHEe, pABHUHHU MECTOOOUTAHUS

I'8.7. Mihaylov, H., Gruychev, G., Stoyanov, S. (2014) Survival of spring released, hand reared
Common Pheasants (Phasianus colchicus colchicus L., 1758) and Chukar Partridges (Alectoris
chukar J. E. Gray, 1830) in natural habitats in Bulgaria. Balkan Journal of Wildlife research, 1, 55-
61. ISSN: 2335-0113

Abstract

Survival and adaptation in the wild of the farm game birds are the most important indicators for
the game breeding success. Spring release of hand-reared Common pheasants (Phasianus colchicus
colchicus L., 1758) and Chukar partridges (Alectoris chukar Gray, 1830) is a powerful tool to
increase the breeding potential and the growth rate of population. However, the process is
complicated and depends to a large extent on the preservation and development of birds” wild
instincts, proper breeding and dispersal, habitat selection and the period of releasing. Survival of
20 Common pheasants and 49 Chukar partridges, spring released in natural habitats in Bulgaria,
was estimated using radio-telemetry. Pheasants were released in March 2011 and Chukars — in
February to May 2010. During the first eight weeks after release 80% of Pheasants and 83.67% of
Chukars died. Chukars survival rates did not depend on the method of releasing. Pheasants and
Chukars survival rates did not differ, but Pheasants dispersion was lower. The highest mortality
rates occurred in the first 2 weeks after releasing.

Key words: survival rates, radio telemetry, farm birds, pheasant, chukar partridge
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OuensieMoCT cJie]] MPOJIETHO pa3celBaHe Ha M3KYCTBEHO pa3BbicHU (aszanu (Phasianus colchicus
colchicus L., 1758) u tpakuiicku kexmuiu (Alectoris chukar J. E. Gray, 1830) B ectecTBeHM
MecTooOuTaHus B bbarapus

Pesrome

OnensBaHeTo U aJanTUPAHETO KbM YCIOBUATA Ha JUBATa MPUPOA HA pa3CeNECHUSIT TUBEY ca Haii-
BRXHUTE TOKa3aTean 3a e()EeKTUBHO (EpPMEHO ITUBEYOBBJACTBO. [IpOJETHOTO pa3cenBaHe Ha
depmenn konxuacku ¢aszanu (Phasianus colchicus colchicus L. 1758) u Tpakuiicku KEeKIUIH
(Alectoris chukar, E. Gray, 1830) e mMoIieH UHCTpYMEHT 3a MOBHUIABAaHE HA Pa3MHOXKHTEIHUS
MOTEHIMAJ ¥ MOCTUraHe Ha BHCOK IpHUpacT Ha momynanuure. To3u mporec obadye € CIoKeH U
3aBHUCHU B Hal-TOJISIMA CTETEH OT ChbXPAHEHUETO M Pa3BUTHETO HA JUBUTE MHCTUHKTHU Ha MTHUIIHTE,
MIPAaBUIHOTO JIOOTIJICKIAaHE U pa3cesBaHe, 1300pa Ha MECTOOOMTAHUS U TIEPHOJ] HA Pa3CesIBAHETO.
C paanoTeneMeTpUYHO TPOCIEsBaHE € ompeereHa ouensieMocTTa Ha 20 Konxuacku (a3aHu u
49 TpakWHCKM KEKJIMIM, TMPOJETHO pa3CelieHH B TUIMHYHU 32 BHJOBETE MECTOOOHWTAHUS B
boarapus. ®azanute ca pascenenu rmpe3 M. mapt 2011, a kexknuiuTe npe3 nepuoaa Gespyapu-mait
2010 r. IIpe3 mppBHUTE OCEM CeAMHUIM ciiel pa3cenBaneTo 3aruBat 80 % ot dazanurte u 83.67% ot
KeknuuTe. He chiecTByBaT JOCTOBEPHH PA3JIMKH B OLENIIEMOCTTA HA TPAKUHCKUTE KEKITHIIN TIPH
pa3IMYHUTE METOAM Ha pa3celiBaHe, KaKTO U B JWCIIEPCHsATA Ha NMTUIUTE ciel pa3cenBaHe. He
CBIECTBYBAT PA3JIMKH B OIEISIEMOCTTa HA J[BaTa BHJA M3CIICABAHM NMTHIM, HO JHCIIEPCHATA HA
(azaHUTE € MO-HUCKA OT Ta3W Ha TPAKMHCKHUTE KEKIUIIH. 3aryOuTe ciell pa3ceiBaHe U IPH IBaTa
M3CJIeIBaHU BH/A Ca HA-BUCOKH B IIBPBUTE 2 CEAMMIIN CIIE/ Pa3CEIBAHETO.

Knrouosu oymu: onensieMocT, paguoreneMeTpusi, pepMeHu nTuiy, pa3anu, TPaKUHCKH KEKINIU

I'8.8. 3axapues, Il., Ilymaku, JI., CrosinoB, C., CamynmxueB, E. (2016) Mukpockomncko
u3cleBaHe Ha cToMaxa Ha dakai (Canis aureus). Tpaauiiui ¥ CbBPEMEHHOCT BB BETepUHApHATA
MeunuHa. Coopuuk aoknaau. Mznatencka kvma npu JITY, Codus, bearapus, 71-77. ISSN:
1313-4337

Pesrome

B HacTosmioTo u3cnenBane ca MpeACcTaBeHH pe3yiITaTuTe OT aHATOMHYHOTO U KOHBEHIIMOHATIHO U
XMCTO-XMMHUYHO HM3CJICJBaHE Ha CTOMaxa Ha JBa MBKKH dvakama (Canis aureus). Ilpu
MaKpOCKOIICKOTO M3CJIe/IBAaHE Ha TO3H OPraH Ce YCTaHOBH, Y€ TOH MMa THITUYHOTO YCTPOUCTBO HA
eTHOKaMEpPHHsI CTOMaxX MPH TOMAIITHOTO Kyd4e, C aHAJIOTMYHHU 9acTu — 0Stium cardiacum, corpus et
fundus ventriculi, antrum pyloricum, canalis pyloricus, pylorus. [Ipu CBETIMHHOMHUKPOCKOIICKOTO
U3CIIC[BAHE HA CTOMAIIIHATA CTEHA OT PA3IMYHUTE aHATOMHYHU YaCTH CE YCTAHOBH aHAIOTMYCH
CTPOSXK B MoIpeadara Ha BCHYKH OOBHBKHM — Cepo3a, MYyCKylHa OOBHBKa, MOJUIMTaBHIA H
murasuna. Ilpu nerailyiHO u3cienBaHe HAa MMKPOCKOIICKOTO YCTPOWCTBO Ha JIMraBULATa, C
NpUIaraHe Ha eMH XMUCTOXMMHUYCH METOJ 3a JI0OKa3BaHE Ha KOJIareH ce OTOelsI3Ba HATMYMETO Ha
pa3IMYHUTE BUIOBE CTOMAIITHHU JKJIC3H, PA3IIOJI0KEHH B MPONpHsITa Ha auraBunara. Ot oriena Ha
cepHsi OT Cpe30Be He Oe OTKpHTa MOJPKIe3HATa KoJareHoBa IuacTuHka — lamina subglandularis,
OPUCHCTBAI[A HA TPaHMIATa ¢ MYCKYJHATa IUIACTHHKA Ha JIMTABHUIATA, KOSATO € creuuduvHa
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HaXo/IKa 3a MPOIpPHUATA HA JTUTaBUIaTa IPU OJIOMALTHEHUTE U TUBUTE KOTKU M PSJIKO CpElIaHa Mpu
Kydero. JludepeHnnaiHo OUBETCHUTE CPE30BE 3a KOJIareH MOTBBPJAU JIMIICATa HA IMOJKIIE3HATA
TUTACTUHKA.

Knrouosu oymu: MmecosiHo, yakal, cToMax, JUraBuila, stratum compactum.
Histological investigation of jackal (Canis aureus) stomach
Abstract

The golden jackal (Canis aureus) is a carnivore belonging to the Canidae family. An omnivorous
and opportunistic forager, the golden jackal’s diet varies according to season and habitat. Their diet
is carnivorous, but they often ingest large quantities of vegetable matter. The anatomical
gastrointestinal tract structure is like that of the domestic dog, but there are few studies of its
histological structure. The aim of the current study is to investigate the microscopic anatomy of the
jackal stomach wall and to compare its canine structure with another carnivorous - domestic dog
and cat, respectively. The stomachs of two male jackals (Canis aureus), collected by hunting, were
investigated by conventional histological methods. The results show that the mucous membrane of
the jackal stomach wall contains the typical tubular glands in the anatomical regions of the stomach
and a chief, parietal, and mucous exocrinocytic cells are presented. In carnivores just below the
base of the propria glands a layer stratum compactum is presented, according to histological
nomenclature. But no signs of collagen belt formation were observed in jackal stomach mucosa in
contrast of feline stomach. Lamina muscularis mucosae is well-developed and smooth muscle cells
bundles interrupted by thick connective tissue streaks are established. In tela submucosa, which is
relatively thick, well developed network of myotipical arterial and venous vessels is observed. The
muscle layer of the wall is proportionally developed and an autonomic intramural nervous plexus
— plexus nervorum myentericus, is found. The most outer layer serosa envelope has classical
structure. The histological structure of the jackal stomach wall shows the typical structure like the
simple glandular stomach in mammals but no stratum compactum present in mucosal lamina
propria. In other observed dogs and foxes stomachs it was shown that the layer stratum compactum
is also missing. This fact supports the hypothesis that the mucosal layer stratum compactum is not
presented in animals belonging to carnivores of family Canidae, although they usually exist in felid
species.

Key words: carnivores, golden jackal, stomach, mucosa, stratum compactum.

I'8.9. Sapundzhiev, E., Zahariev, P. Stoyanov, S. (2017) Histological structure of the grey wolf
(Canis lupus) stomach. Tradition and modernity in veterinary medicine, 2(3), 66-68. ISSN: 2534-
9333, elSSN: 2534-9341

Abstract

The aim of the current study was to investigate the microscopic anatomy structure of the grey wolf
stomach wall and to compare it with another carnivorous as dog, fox, jackal, cat and tiger,
respectively which were surveyed previously. The stomach of 2 male grey wolfs obtained after
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occasional hunting, were investigated microscopically. The observation and morphometry was
done by using ,,Olympus* microscopic computer system. The mucous membrane of the grey wolf
stomach wall contains the typical tubular glands in different anatomical regions of the stomach and
a chief, parietal and mucous exocrinocytic cells are presented. But no signs of the layer stratum
compactum belt-like collagen formation were observed in wolf stomach mucosa. In layer tela
submucosa well developed network of myotypical arterial and venous blood vessels are observed.
The muscle layer of the wall is proportionally developed from three-positional situated smooth
muscle cells bundles and an autonomic intramural myenteric nervous plexus is found between. The
most outer layer serosa is morphologically presented and it enveloped the organ. Dismissing the
layer stratum compactum in grey wolf stomachs is similar fact as another canine animal species
like dog, fox and jackal but it differs in cat and tiger where it was demonstrated. This fact supports
the hypothesis that the mucosal layer stratum compactum may not to be presented in animals
belonging to carnivores of family Canidae, although they usually exist in felid species.

Key words: carnivorous, stomach, histology, stratum compactum.
XucToNOrMYHa CTPYKTYpa Ha cToMaxa Ha Bk (Canis lupus)
Pesrome

[lenTa Ha HACTOALIOTO U3CIEABAHE € J]a CE U3CJIEIBA MUKPOCKOIIMYHATA AHATOMUYHA CTPYKTypa
Ha CTOMAIIHAaTa CTEHA HA BBJIKA U J1a C€ CPaBHU C APYr'H XUIIHULHU, KaTO KydYe, JINCULA, YaKall,
KOTKa, ¥ TUT'bP, KOUTO ca Ouiu npoyuyBaHu. CTOMacuTe Ha 1Ba BbJIKA, OTCTPEISHU CIIy4yallHO MPU
JIOB ca W3CJIEIBAaHM MHUKPOCKOICKH. M3cimenBaHeTo W MopQoOMeTpusita ca OCBUIECTBEHH C
KOMITIOTBhPHA MUKPOCKOIICKA cucTeMa ,,Onumiyc*. JIuraBunaTta Ha cTOMalllHaTa CTEHA Ha BbJIKA
ChIbpKAa THUINHYHUTE TPBOHM JKJIE3W B pA3IMYHU AHATOMHYHU OOJIAaCTHM Ha CTOMaxa W ca
MPECTaBeHU TJIaBHH, TEMEHHU ¥ JIMTAaBUYHU €K30KPHHOIIMTHU KiIeTKkU. He ce HabmronaBaT obaue
MpU3HAIIM Ha TUMIWYHATa 3a cios Stratum compactum nenToBuaHa (opMmanus OT KoJiareH B
CTOMAIIIHATA JIMTaBUIla Ha BhJKa. B cios tela submucosa ce nabmonaBa no0pe pa3BuTa Mpexa ot
MHUOTHUITHA apTEPUAIHM U BEHO3HU KPBBOHOCHHM CBHJIOBE. MYCKYJIHMAT CIIOM Ha CTeHaTa €
MPONOPLUUOHAIHO PA3BUT OT TPUIIO3ULIMOHHU PA3IOJIOAKEHU CHOIOBE OT I1aJAKOMYCKYJIHH KIETKH
U MEXAY TSAX € OTKPUT aBTOHOMEH MHTPaMypaJeH MUEHTEpUUYEH HEPBEH CILIUT. Hail-BbHIIHUAT
cloi cepo3a € MOPQOJOTMYHO MpEeACTaBeH U oOrpbla opraHa. Jlumcata Ha criost stratum
compactum B cTOMaxa Ha BbJIKa € THIIMYHO U 32 APYTI'H BUJOBE KaTO Ky4eTa, JUCULM U YaKalld, HO
MpU KOTKUTE M TUTPUTE TO3M CJIOH cChlIIecTBYBAa. To3u (DakT MOJAKpers XuroTe3aTa, de
JUTaBUYHUAT CJOW stratum compactum Moxke Aa He ObAe MpencTaBeH Mpu >KUBOTHH,
npuHaIeKalm KpM cemeiictBo Kydera (Canidae), Bbipeku ue Te OOMKHOBEHO ChIIECTBYBAT MIPU
cemeiicto Kotku (Felidae).

Knrouosu oymu: xuniHuIM, cToMax, Xxucronorus, stratum compactum.
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I'8.10. Banea, O.C., Farkas, A., Stoyanov, S., Cirovi¢, D., Janoska, F., Selanec, L., Hatlauf, J.,
Hackléander, K. (2018) Red fox and golden jackal hunting bag differences in countries from central
and south-eastern Europe. Population trend and management aspects. In: Giannatos, G., Banea,
O.C., Hatlauf, J., Sillero-Zubiri, C., Georgiadis, C. and A. Legakis (Eds) Proceedings of the 2nd
International jackal Symposium, Marathon Bay, Attiki, Greece, Nov 2018, Hell. Zool. Arch.,
Hellenic Zoological Society, No. 9, 118-119. ISSN: 1106-2134

Abstract

Red foxes (Vulpes vulpes) and golden jackals (Canis aureus) are medium sized carnivores with
similar ecology in terms of habitat use, food requirements and demographic features. We
hypothesized that the red fox population in central and south-eastern Europe would be affected by
the larger body size jackal species. We collected abundance estimations and hunting bag data of
the two species for 2002-2017 period in Bulgaria, Hungary, Romania, Serbia, Croatia, and Austria.
We fitted linear and exponential models on distribution of stock assessment and hunting bags data
and assessed red fox and golden jackal management with the control rate, defined as the current
ratio between hunting bags and the size of the breeding stock. Evidence of the golden jackal
competitive exclusion or suppression effect on red foxes referring to the population dynamics has
not been found in any of the studied countries.

Key words: golden jackal, red fox, meso-carnivores, competitive exclusion, population dynamics,
hunting bags

Paznnuus B oTrcTpena Ha aucuIM U yakainu B ctpaHute oT Llentpanna u FOroustouna Espomna.
[TonmyanvoHHa TMHAMHKA U YIIPABIECHCKU ACTIEKTH.

Pesrome

Jlucunata (Vulpes vulpes) u gakansT (Canis aureus) ca cpeaHO TOJIEMH XHITHHIUA ChC CXOTHA
€KOJIOTHS, MECTOOOMTaHUs, XpaHeHe U JeMorpadcku mapamerpd. TecTBaxme XHIOTe3ara, 4e
nomnynanusaTa Ha nucunara B Llentpanna u FOrousrouna EBpona e Ob/1e NOBIMSIHA OT MO-EAPHS
U CbC CXOJHM E€KOJIOTMYHU H3UCKBaHUS 4Yakajl. ChIIOCTaBUXME W aHAJIU3UMpaxMe JIaHHUTE 3a
OTCTpea M OllEHKaTa Ha IUTBTHOCTTA Ha Yakaja M jucunara 3a nepuoga 2002-2017 B bwarapus,
Pymbuus, Yurapus, CepOusi, XbpBatus u ABcTpus. TecTBaxMe JIMHEHHHU M E€KCIIOHCHIIUATHU
MOJIENIU 3a pa3NpeesIiCcHUeTO Ha JaHHUTE 3a 3allacuTe M OTCTpENia Ha 4Yakajla U JMcuuara u
HalpaBUXMe OLIEHKa Ha KOHTPOJIa Ha MOMYJAlMUTE UM Ype3 CbOTHOUIEHHUETO MEXAY OTCTpena 1
3aracuTe Ha JBaTa BUJA. XHUIOTe3aTa 32 HATMYMETO Ha €(eKT Ha MOTUCKAHE MM KOHKYPEHTHO
M3KJII0YBAHE Ha JIMCHLIATa OT YaKalla He Oe MOTBbp/IeHa OT JaHHUTE 3a MOITyJIallMOHHATA IUHAMMKA
B HUTO €JJHa OT NPOYYBAaHUTE CTPAHM.

Kniouosu oymu: yakan, nucuna, XUIHALY, KOHKYPEHTHO U3KIIIOYBaHE, MOMYyIallMOHHA TMHAMMKA,
OTCTpEN
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I'8.11. Krendl, L., Hatlauf, J., Griesberger, P., Heltai, M., Szabo, L., Stoyanov, S., Markov, G.,
Hacklander, K. (2018) Craniometrical distinction: a comparison of Pannonian and Balkan golden
jackal skulls. In: Giannatos, G., Banea, O.C., Hatlauf, J., Sillero-Zubiri, C., Georgiadis, C.,
Legakis, A. (Eds) Proceedings of the 2nd International Jackal Symposium, Marathon Bay, Attiki,
Greece), Nov 2018, Hell. Zool. Arch., Hellenic Zoological Society, No. 9, 77-79. ISSN: 1106-2134

Abstract

Recent studies investigated craniometrical relationship patterns of different golden jackal (Canis
aureus Linnaeus, 1758) populations in Hungary, Bulgaria, and Serbia. These studies showed
differences between subadults of distinct populations and sexual dimorphism in adult individuals
for certain craniometric characteristics. In Austria, the golden jackal is considered as an
allochthonous species and the first record was documented in 1987. In this research, we examined
skulls from golden jackals collected in Austria, Hungary and Bulgaria. Following previous studies,
the aim of this craniometrical analysis was to define certain measurements that possibly distinguish
(1) populations, (2) age classes, and (3) sex, respectively. The analysis of populations
(Balkan/Pannonia) displayed no significant differences between the groups. We found some cranial
measurements that enable distinction between ages and sexes, but further investigation with more
skulls from different part of the golden jackal range are needed.

Key words: Canidae, skull measurements, geographic differentiation, sexual dimorphism
KpannoMerpruyHu pasnuuus: CpaBHEHUE MEXY YepennuTe Ha yakainu ot [lanoHus n bankanure

[IpoyuBaHmsiTa BHpXYy KpaHHOMETpUATA HAa 4akaja B YHrapws, bwarapus m CepOusi moka3paT
HAJIMYME HA HSIKOW TOMYJIAIMOHHU PA3IIUYMs MEXKIy UYeperuTe Ha MJIaJUTe YaKalid WU IOJIOB
TUMOp(HU3BM TIPU BB3PACTHHUTE B HAKOW M3MEPBAaHUs Ha yeperna. B ABCTpHs 4akallbT ce CUMTA 3a
Yy»JI03€MCH BUJ U 3a MPHB MBT MOSBaTa My € JOKyMeHTHpaHa mpe3 1987 r. B Hacrosimoro
MpOy4YBaHE U3CJEeABaXME UepemnuTe Ha 4akanu oT ABcTpus, YHrapus u bwarapus. CienBaiiku
MPEIXOJHUTE TIPOYYBAHHUS, CU TIOCTAaBUXME 3a IIeJ J1a OTKPUEM HSKOM M3MEpPBaHUsS Ha 4Yepera,
KOuTO pasrpanuyanar (1) momynamuure, (2) B3pacture Wi (3) mosa. AHaIU3bT HA MOMYIAIUUTE
ot bankanute u [laHoHMS MOKa3a JIWIca HA 3HAYMMH PA3IUKU MEXKAY JBeTe Tpynu. OTKpuxme
HSKOW KPAaHHOMETPHYHU MOKa3aTelH, 10 KOUTO Bh3PACTTa U MMOJIa MOTaT 1a ObJaT pa3rpaHuycHH,
HO ca HEO0OXO MU MOBeYe MPOYIBAHUS C MaTepHall OT pa3IndHU 4acTu Ha EBpoma, 3a 1a ObaaT
MOTBBPACHH CHC CUTYPHOCT HAIIUTE JaHHH.

Kmiowosu oymu: Canidae, u3mepBanuss Ha uepemna, reorpadcka audepeHIranys, I0JI0B
TUMOPPHU3BM
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I'8.12. ENETWILD consortium, Podgérski, T., Acevedo, P., Apollonio, M., Berezowska-Cnota,
T., Bevilacqua, C., Blanco, J., Borowik, T., Garrote, G., Huber, D., Keuling, O., Kowalczyk, R.,
Mitchler, B., Michler, F.-U., Olszanska, A., Scandura, M., Schmidt, K., Selva, N., Sergiel, A.,
Stoyanov, S., Vada, R. & Vicente, J. (2020). Guidance on estimation of abundance and density of
wild carnivore population: methods, challenges, possibilities. EFSA Supporting Publications,
17(11), 203 pp. doi: 10.2903/sp.efsa.2020.EN-1947 ISSN: 2397-8325 (Online)

Abstract

This guidance reviews the methods for estimating relative abundance and density in nine large
European wild carnivore species, some representing relevant health concerns and provides insights
on how to obtain reliable estimations by using those methods. On a local scale, the appropriate
method should take into account the characteristics of the study area, the estimated survey efforts,
the expected results (i.e. a measure of true density or just an index of abundance to monitor the
trend in space and time) the level of accuracy and precision, and a proper design so to obtain a
correct interpretation of the data. Among all methods, the camera trapping (CT) methods,
especially those recently developed, are the most promising for the collection of robust data and
can be conducted in a wide range of species, habitats, seasons and densities with minimal
adjustments. Some recently developed CT methods do not require individual recognition of the
animals and are a good compromise of cost, effort and accuracy. Linear transects, particularly
Kilometric Abundance Index (KAI) is applicable for monitoring large regions. A large challenge
is compiling and validating abundance data at different spatial scales. Based on ENETWILD
initiative, we recommend developing a permanent network and a data platform to collect and share
local density estimates, so as abundance in the EU, which would enable to validate predictions for
larger areas by modelling. It would allow to identify gaps in the data on wild carnivores (including
the species not assessed in the present report) and to focus on these areas for improving predictions.
This platform must facilitate the reporting by wildlife policy makers and relevant stakeholders, but
also citizen science initiatives. Also, there is need to improve the reliability of local density
estimations by developing practical research on methods able to derive densities in untested species
and situations, making the application of methods easier for local teams.

Key words: Abundance, camera trap, density, direct counts monitoring, genetic CMR, indirect
methods, population estimation, wild carnivores, Wolf, Canis lupus, Golden jackal, Canis aureus,
Brown bear, Ursus arctos, European badger, Meles meles, Eurasian lynx, Lynx lynx, Iberian lynx,
Lynx pardinus, Northern raccoon, Procyon lotor, Raccoon dog, Nyctereutes procyonoides.

PBKOBOACTBO 32 OLIEHKA HA YHCIIEHOCTTA U IUTBTHOCTTA HA MOIMYJAIUUTE HA XUIIIHUIUTE: METOJIH,
MPEIU3BUKATEIICTBA, Bb3MOKHOCTH

Pesrome

PBKOBOI[CTBOTO ImpaBu ONpCrica Ha MECTOAUTC 3a OLICHKA HAa OTHOCUTCIIHATA YUCJICHOCT U INTBTHOCT
Ha MOIIyJalunuTC Ha ACBCT CAPU eBPOHGfICKI/I BUJOBC XUIIHHUIHN, HAKOU OT KOUTO Ca CBBP3aHU C
OIPCACIICH 3ApaBCH PUCK U IMPEAOCTaBsA MJACH 34 TOBA KaK Ja CC MOJYyYaT HAACKIHU OLICHKU C
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IIOMOIIITa Ha TE3HU METOAU. Ha mectHO HUBO IIOAXOOAIUAT METO TpHGBa Ja B3CMC NPpCABUL
XapaKTepUCTHKUTE Ha paiioHa Ha W3CJE/IBaHE, OYaKBAHWUTE YCWIHS U CPEICTBA 3a MPOYUBAHE,
OYaKBAHUTC PC3YyJTaTU (T.e. I[eﬁCTBHTeHHa INIBTHOCT WJIMA HWHACKC 3a IMPOCICAABAHC Ha
TCHACHUUATA B HPOCTPAHCTBOTO U BpCMCTO), HUBO Ha TOYHOCT U IMPCHU3ZHOCT, U I[I/ISaI\/JIH Ha
MIpOYUYBAaHCTO, TaKa Y€ Ja CC€ IIOJYYMU IIpaBUJIHA HUHTCPHPCTAlMA Ha JaHHUTC. OT BCHYKH
pasrieanu METOAHM, TE3U C U3IOJI3BaHe Ha (POTOKAMaHH, U OCOOCHO HACKOPO pa3padoTeHHTe, ca
Hal-o0enaBamuTe 3a ChOMpaHe Ha HAJICKTHA JaHHW M MOTAaT Jla Ce TpUjlarat 3a MIUPOK CIIEKTHP
OT BHJIOBCE, MCCTOO6I/ITaHI/IH, CC30HM U INUIBTHOCTH C MHHHMAJIHHU KOPCKIHH. Haxoun HaCKOpo
pa3pa60TeHH MCTOOIH 3a MOHUTOPHHTI C (bOTOKaHaHI/I HC M3HMCKBAT MHAWBUAYAJIHO Pa3lO3HABAHC
Ha J>KMBOTHUTE M TMPEACTABIABAT JOOBP KOMIIPOMHUC MEXKAY Pa3XOAH, YCUIUS U TOYHOCT.
Jluneiinure TpaHcekTH, ocooeHo Kunomerpuunusar Muaexc va M3zoommme (KAI), ca nmpumoxumu
3a HaOJI0/IeHNE Ha TOJIEMU PETHOHU. ["0JIIMO MPeM3BUKATENCTBO € ChOUPAHETO U BAIUIUPAHETO
Ha JIaHHU 32 YUCJICHOCTTA B Pa3JIMYHU MPOCTPAHCTBEHU Maiabu. Bb3 ocHOBa Ha MHUIIMATHBATa
ENETWILD, npenoppuBame /1a ce pa3Bue MOCTOSTHHA Mpeka U Tuiatopma 3a JaHHHU, KOUTO J1a Ce
W3MOI3BaT 3a ChOMpaHe U CHoesTHE Ha MECTHHU OLIEHKH Ha IUThTHOCTTA, KAKTO U 3a YUCICHOCTTa
B EC, koeTo 61 mo3BONIKIIO J1a ce BAIMANPAT IPOTHO3HUTE 32 MO-TOJIEMHU 00JIACTH Ype3 MOJIEIUpaHe.
ToBa 6 ano BB3MOXKHOCT J1a c€ MISHTU(DUIIUPAT IPOMYCKUTE B JaHHUTE 32 TUBUTE XUIIHHUIIM
(BKITIOYMTENTHO BUIOBETE, KOMUTO HE Ca OICHEHH B HACTOSMIMS JOKJIAA) U Ja Ce ChCPENoTOYar
yCUIIUATA BBPXY TAX 3a MoA0OpsBaHe Ha mporHozute. Tasm mmatdopma TpsiOBa na ylecHU
JOKJIaIBAHETO OT CTpaHa Ha Ch3JATENUTE Ha TMOJMUTUKH 3a JUBaTa MPUPOAA U CHOTBETHHUTE
3aNMHTCPCCOBAHU CTpPAHU, HO CHIIO TdKa U HA IpaKAaHCKU HAYYHU WHUIHUATHUBH. OcBeH TOBa €
HCOGXOIII/IMO Ja Cc€ HOI[OGPI/I HAaACKIHOCTTAa Ha OLCHKUTC Ha IOMMYyJIAllMOHHATA IUIBTHOCT Ha
MECTHO HHMBO 4pe3 pa3paboTBaHe Ha MPAKTUYECKU U3CIEABAHMS 32 METO/IH, 1aBaIli BH3MOXKHOCT
Aa CC ompcAcin IUIbTHOCTTA HIPHU HCIPOYUYCHU AOCECra BUAOBC MW CHUTyalliU, KOCTO YJICCHsBA
npujaaraHeTo Ha METOAUTC OT MCCTHUTC CKUIIH.

Kntouosu Oymu: yucneHoct, ¢oToKamaHW, IUTBTHOCT, IUPEKTHO MpeOdposBaHE, TEHETHYHO
Mapkupate u moBTopeH yiaoB (CMR), HHINPEKTHH METOIH, OIICHKA Ha TOMYJIalMITa, XHIHHIIH,
BBJIK, Canis lupus, gakam, Canis aureus, kadssa meuka, Ursus arctos, szosem, Meles meles,
EBpoasuarcku puc, Lynx lynx, Mo6epuiicku puc, Lynx pardinus, eaor, Procyon lotor, enotoBuaHo
kyue, Nyctereutes procyonoides.

I'9.1. Stoyanov, S. (2020) Cranial variability and differentiation among golden jackals (Canis
aureus) in Europe, Asia Minor and Africa. ZooKeys, 917, 141-164. doi:10.3897/zookeys.
917.39449 ISSN: 1313-2970 (Print), 1313-2989 (Online) (Web of Science, Scopus)

Abstract

Golden jackal (Canis aureus) expansion in the last decades has triggered research interest in
Europe. However, jackal phylogeny and taxonomy are still controversial. Morphometric studies in
Europe found differences between Dalmatian and the other European jackals. Recent genetic
studies revealed that African and Eurasian golden jackals are distinct species. Moreover, large
Canis aureus lupaster may be a cryptic subspecies of the African golden jackal. Although genetic
studies suggest changes in Canis aureus taxonomy, morphological and morphometric studies are

26



still needed. The present study proposes the first comprehensive analysis on a wide scale of golden
jackal skull morphometry. Extensive morphometric data of jackal skulls from Europe (including a
very large Bulgarian sample), Asia Minor, and North Africa were analysed, by applying recently
developed statistical tools, to address the following questions: (i) is there geographic variation in
skull size and shape among populations from Europe, Anatolia and the Caucasus?, (ii) is the jackal
population from the Dalmatian coast different?, and (iii) is there a clear distinction between the
Eurasian golden jackal (Canis aureus) and the African wolf (Canis lupaster sensu lato), and among
populations of African wolves as well? Principal component analysis and linear discriminant
analysis were applied on the standardized and log-transformed ratios of the original measurements
to clearly separate specimens by shape and size. The results suggest that jackals from Europe,
Anatolia and the Caucasus belong to one subspecies: Canis aureus moreotica (I. Geoffroy Saint-
Hilaire, 1835), despite the differences in shape of Dalmatian specimens. The present study
confirmed morphometrically that all jackals included so far in the taxon Canis aureus sensu lato
may represent three taxa and supports the hypothesis that at least two different taxa (species?) of
Canis occur in North Africa, indicating the need for further genetic, morphological, behavioural
and ecological research to resolve the taxonomic uncertainty. The results are consistent with recent
genetic and morphological studies and give further insights on golden jackal taxonomy.
Understanding the species phylogeny and taxonomy is crucial for the conservation and
management of the expanding golden jackal population in Europe.

Key words: Canid, C. anthus, C. aureus, C. aureus moreotica, C. lupaster, morphology, skull
morphometry, taxonomy

W3menunBocT u audepeHnumaliys Ha yepenute Ha yakaia (Canis aureus) B EBpomna, Mana A3us u
Adpuxka

Pesrome

Excmansusita Ha vakana (Canis aureus Linnaeus, 1758) B EBpomna B MOCIEAHUTE ISCETHICTUSL
MIPOBOKHpA Hay4YHUS UHTEepec KbM BHa. Bee omie o6aue ¢punoreHusTa 1 TaKCOHOMHSITA Ha YakKasia
ca 00eKT Ha JuCKycud. MopdomeTpruuHUTE MPOyUYBAaHHUS OTKpOSBAT yakanute B Jlanmarus u
ocTaHauTe eBporneicku yakanu. Cropen ChbBpeMEHHUTE TeHETUYHU MTPOYYBAHUS aQpUKAHCKUTE
U eBPOIICHCKUTE YaKalk ca pa3indyHu BuaoBe. OCBEH TOBa ce TBBPIM, ue mo-ronemusat Canis
aureus lupaster BeposTHO € momBuA Ha adpPHUKAHCKUS dYakald. BbhOpekd Ye TeHeTHYHHTE
NpOy4YBaHUs TpelyiaraT TIpOMEHH B TakcoHoMmustTa Ha Canis aureus, HeoOxoaumu ca
JIOMBIHUTETHH  MOPQOMETPUYHM JaHHW. HacTOAImOTO W3clenBaHe TMpeiara ITbPBUST
n34eprnaTeNeH aHajlu3 B MHOTO IIMPOK Mamad Ha MopdoMmeTpuara Ha deperna Ha dYakaua.
Amnanmsupana e orpomHa 0a3za MopoMeTpHYHH JaHHU OT EBpoma (BKIIOYUTETHO MHOTOOpOIHA
u3Banka ot bovarapus), Mana Asus u CeBepHa Adpuka ype3 NpPUIOKEHHE HAa ChbBPEMEHHHU
CTaTUCTHYECKH METOM ¥ MHCTPYMEHTH, 32 J]a C€ 1ajie OTTOBOP Ha cieqHuTe Bhipocu: (1) uma am
reorpadcka Bapuaiys B pasmepa 1 popMara Ha ueperna Mexay MonyJjJanuuTe Ha yakaia B EBpona,
Amnanona u KaBkas?, (2) pa3nuyHa v € ommyJiausaTa Ha 9akaia ot J[amMaTuHCKOTO Kpaitbpexue?,
u (3) uma Jiu sicHa pasiuKa MeKIy eBporeiickus gakan (Canis aureus) u appukanckus Bk (Canis
lupaster sensu lato), kakTo ¥ MeXIy MOMyJIalUTe HAa aQPUKAHCKHUS BBIK? METOIbT Ha TJIABHUTE
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KOMITOHCHTH U TIMHEHHUAT TUCKPUMUHAHTEH aHAIIN3 0s1Xa MPHUIIOKEHU BbPXY CTAHIAPTH3UPAHU U
JOTAPUTMUYHO TPaHC(HOPMUPAHU CHOTHOIICHHS MEXy Pa3MEpUTE Ha Yepera, 3a Ja Ce MOThPCH
pasnensiHe Ha HHIAUBUIUTE TIo opma U pa3mep. Pesynrarure mokassat, ue yakaiaute oT EBpora,
Amnanona u Kaskas BCPOSATHO MPUHAAJICKAT KbM CAUH M CHII IIOABU/I! Canis aureus moreotica (I.
Geoffroy Saint-Hilaire, 1835), Benpeku paznuuusita BbB (opMaTa Ha yeperna MpHU YaKaJuTe OT
Hanmarus. U3cnenBaneTo moTBbpAN Upe3 MOPPOMETpUsITA HA YEpeTa, Y€ YaKaIUTe, BKIFOUBAHU
nocera B Takcona Canis aureus sensu lato, BeposiTHO ca OT TpU pa3lIMYHU TAKCOHA W MOJKPETIs
XHMITOTE3aTa, Ye IMOHE JBa Pa3In4Hu TakcoHa (Buma?) ot poa Canis ce cpemiat B CeBepra Adpuka,
KOETO MOKa3Ba HEOOXOAMMOCTTa OT MOCJEABAIld [€HETUYHU, MOP(HOJIIOTUYHH, TTOBEJEHYECKH U
€KOJIOTMYHU MPOYYBaHUS 3a U3SICHSIBAHE Ha TAKCOHOMUSATA Ha yakania. Pesynrarute ca B cbriiacue
C OCNIEAHUTE TEHETUYHU U MOP(OTOTHYUHH TPOYUBAHUS U 1aBaT HOB MOTJIE] BbPXY TAKCOHOMHUSITA
Ha yakana. [IpaBunHoTO pa3dbupaHe Ha QUIOT€HHATAa U TAKCOHOMUSATA Ha BHJA € OT PEIlIaBallo
3HAaYEHUE 3a OMA3BaHETO M YIPABIEHUETO HA pa3pacTBallaTa ce Nmomyianys Ha yakana B EBpona.

Kmiouwosu oymu: Kyue, C. anthus, C. aureus, C. aureus moreotica, C. lupaster, mopdomorus,
MopdomMeTpust Ha yeperna, TAKCOHOMHUS

25.05.2021 r.

W3rorsuin:
(rm1. ac. n1-p Crostn CTOSTHOB)
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