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Késhillin Mésimor Shkencor t& Fakultetit té Shkencave Matematike
Natyrore

LENDA: Pélqimi i mentorit p&r dorézimin e doréshkrimit t€ temés s€ doktoratésme
titull: “Aplikimi i skemave té monitorimit me transekte pér vlerésimin e
diversitetit té fluturave né Parkun kombétar “Bjeshkét e Nemuna”

Mendim:

Kandidatja Edona Kabashi Kastrati né doréshkrimin e temés sé doktoratés paraqet rezultatet e
hulumtimit té fluturave té dités né Parkun Kombétar “Bjeshkét e Nemuna”. Hulumtimi u realizua
né 34 lokalitete, gjaté viteve 2019-2021. Gjaté kétij hulumtimiflutuart jané zéné me metodén
klasike me rrjeté entomologjike dhe me metodén me transekte, q& pérdoret pér heré té par€ né
Kosové.Jané regjistruar 152 lloje té fluturave qé iu takojné 6 klaséve: Nymphalidae, e cila ishte
familja mé e pasur me lloje né kété hulumtim, me 68 lloje t€ regjisiruara, Lyceanidac me 45
lloje, Pierdiae me 17 lioje, Hesperiidae me 17 lloje, Papilionidae me 5 dhe Riodinidae me 1 Iloj
t€ vetém.

Ky hulumtim ka rezultuar me dy gjetje € reja pér regjistrin e Kosovés: lloji Heteropterus
morpheus (Pallas, 1771) i regjistruar né Bjeshkén e Peklenit dhe né Gryké t&€ Rugovés, dhe loji
tjetér, Erebia alberganus (De Prunner, 1879) e regjistruar né Bjeshkén e Peklenit dhe né Malin
Mokna, jané lloje gé jané regjistruar pér heré té paré né Bjeshkét e Nemuna dhe né Kosové.
Lokalitetet mé té pasura me lloje ishin Bjeshka e Peklenit me 86 lloje, Mokna me 62, Radaci me
61 dhe Gllava me 39, té cilat lokalitete poashtu kishin edhe numrin mé t€ madh t€ individéve.
Abundanca mé e larté, 536 individ€, u shénua né Peklen, kurse ajo mé e ulté, me vetém 10
individé, né Bjeshkén e Lumbardhbit. Monitorimi i fluturave pérmes transekieve me gjatési 300 m




u realizua né 8 lokalitete, té cilat u caktuan né habitate g&¢ mundésojné qasje mé té lehté pér
numérim, si¢ jané livadhet, pemishte, pyjet e dushkut me ahun, ato té géshtenjés dhe kullosat.
Nga ky monitorim u regjistruan 104 loje t€ fluturave, prej té cilave lokalitetet mé té pasura me
lloje ishin Radaci dhe Mojstiri me nga 47 lloje, derisa numér me i vogél u has né lokalitetin
Bjeshké e Strellcit me 38 lloje. Nga t€ gjitha llojet e regjistruara pérmes monitorimit me
transekie, abundancén mé t€ madhe e kishin kéto lloje: Maniola jurtina, Coenonympha
pamphilus dhe Polyommatus icarus.

Ky hulumtim sjellg regjistrimin e dy [lojeve t& reja té fluturave pér regjistrin e llojeve té Kosové,
si dhe zgjérimin e listés sé llojeve t& Parkut nacional “Bjeshkét e Nemuna” nga 139 lloje té
tluturave t€ raportuara mé heret, né 152.

Kandidatja ka publikuar njé punim shkencor té indeksuar né SCOPUS nga rezultatet e temés sé
doktoratés dhe i ka prezentuar rezultatet né dy Konferenca ndérkombétare:

Publikimet shkencore:
1. Kabashi Kastrati, E.,Zhushi Etemi, F.,Bytyqi,P.and Cadrfaku,H.(2022): First Record of
Heteropterus morpheus (Pallas, 1771) (Lepidoptera: Hesperiidae) from the Republic of
Kosovo. Vol. 14, Issue 1 June 2022

Pjesémarrja né Konferenca:
1. Kabashi Kastrati, E.,Zhushi Etemi, F.,Bytyqi,P.(2022): Composition of butterfly fauna

in Peklena Mountainin National Park”Bjeshket e Nemuna” International Conference on
Research in Applied Sciences, held on April23-24 2022/Antalya, Turkey

b

Kabashi Kastrati, E.,Zhushi Etemi, F.,Bytyqi,P.(2023): Contribution to the knowledge
of the butterfly fauna in some localities in the national park”Bjeshket e Nemuna”ISPEC
11™nternational Conference on Agriculture, Animal Sciencesand Rural development,
held on March 3-5.2023Mus, Turkiye

Prishting, 22.06.2023

Prof. Dr. Ferdije Zhushi El%/
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Lyccanidee me 45 Hole, Plerdiue me 17 Lo, Haszeridac me 17 Loje. Bapitionivae me S din: Rivdindae me 1
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Ky hut imtim ka rezolliar me dy gjetje @& reja per ragjistnn e Kuosovite Noji Hetcropterns morpher:s (Pallas,
2770V 1 regggistruar ng Bjeshkén o Peklenit dhe né Giyke (& Rugoves. ihe oji tjwér, Frebia alberganus (De

' Prunner, 1879) ¢ regjisiruar né ijeshkén ¢ Puklenit dhe n& Malin Mol na, jané Hoje yé jané regjistruar pér heré
| 16 paré nt Bjeshke ¢ Nemuna dhe né Kosove. Lokalitetet mé 1€ pasura me lioje ishin Bjeshku ¢ Pelklenit me 86
| lloje, Mokna me 62, Radaci me 61 dhe Gllas me 59, 1€ eilat tokalitere poashiu kishin edhe muisin mg t& madh

(8 individéve. Abundanca me ¢ latd, 336 ludividé, u shénua ng Feklen, kurse ajo mé e ulté, me veléin: 10

:. Monitorimi 1 fiuturave pérmes lransekieve me gjatési 500 m u realizoa o€

individe, né Bjeshkén e Lumbardh
8 lokalitete, t& cilat u cakiuan ne habilawe o nieadgsojng gasje mé (€ lehté per numértm, sig jant hvadhet,

pemishie, pyjet ¢ dushkut me ahun, ato t€ uishtenjés dhe kulfosat. Nea ky monitorim u regjistruan 104 loje t&
fluturave, prej Lé cilave lokalitetet mé 1@ pasura me Hoje ishin Radaci dhe Maojstirn me nga 47 loje, derisa numér
me i vogél u has né lokaliictin Bjeshké e Strellcit me 38 iloje. Nga (€ gjitha Uojet e regjistruara pérmes
monitorimit me {ranseke, abundancén mé & madhe e kishin kéto Hojer Maniola jurting, Coenonynipha
paimphilus dhe Polyommatus icarus.

Ky hulumtim sjellé regjist:imin e dy {lojeve t€ refa 1€ fluturave pér regjisirin e lojeve € Kosove, si die
zgjérimin e listés s¢ llojeve & Parkut nacional “Bjeshkét e Nemuaa” ngu 1349 lioje & {luturave 1€ raportuara
mé heret, ng 152,

Kandidatja ka publikuar njé pusiim shkencor nga rezultatet e temes 5 dewlosatits 18 indeksuar né SCOPUS
dhe i ka prezentuar rezuliater né dy Konferenca ndérkombgtare:
1. Kabashi Kast > Zhushi Bremi, F..Bytyqi,?.and Cadrfalu,H.{2022): First Record of
Heteroprerus morphens (Pallas, 1771) (1 cpidoptera; Hesperiidac) frons the Republic of Kosove. Vol
14, Issue § June 20272 :

Pjesémarrja né Kenferenca

1. Kzbashi Kasieat, B.,2hushi Elemi, F,Bylygl,P.(2022): Composition of buiterfly fauna in Peklenu
Mountainin National Pack”Bjeshket ¢ Nemuna” International Conference on Rescarch in Applicd
Sciences, held on April23-24 2022/Antalya, Turkey
K abashi Kastrat], £, Zhushi Bremi, £, Bytyqi,.(2023): Contribution to the knowledge of the
butterfly favna in some localities in the national park”Bjesliket Nemuna”ISPEC 11"International
Conlerence on Agricalture, Anlnal Sciencesand Rural development, beid on Mareh 3-5.2023Mus,

b
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RIGJINALE

Me ané té késaj deklarate, un€ Sdona j: by (25 dret.

se ky punim nuk &shté prezantuar pér vlerésim apo botuar mé paré,

kétij apo ndonjé institucioni tjetér. Mé& tej, deklaroj se:

_-’f . ,me pérgjegesi. deklaroj

pjesérisht apo né térési. prand

a) punimi i paraqitur k&tu gshté origjinal dhe éshté punuar né térési nga unc*

b) punimi nuk €shté marr€ nga studenté t& tjeré apo nga punime t& tiera né& Universitetin ¢

Prishtinés ‘Hasan Prishtina’” ose nga ndonjé universitet tjetér:

¢) punimi nuk &hté kopje ¢ ndonjé punimi t& marré né internet apo né biblioteké:

¢) punimi nuk pérmban modifikim t& dhénash, duke i paraqitur ato si kontribut origjinal:

d) punimi i respekton t€ gjitha kérkesat pér t& drejtat e autorit, duke i sakttsuardhe citugr 1

gjitha kontributet nga burime té tjera.

Ky punim i diplomé&s vlen pér nivelin e studimeve Qﬂb‘ﬁ:; [z~ dhe e mban titullin:
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Déshmoj se jam véné né dijéni & vértetimi ndryshe i atyre q€ u thané mé& sipér do (& rezultojé me

térheqjen e titullit t& fituar bazuar n& kété punim.

Prishting, m& €3/ CE | 2023

* Né rastin kur punimi BA ose MA punohet nga mé& shumé kandid

Studenti/ja - pEnshkrimi

LA e

até sipas nenit 117, pérkatgsisht

118, t& statutit t& UP-sg&, duhet t& shénohet: a) punimi i paraqitur kétu és_ht_é origjinal dhe ¢shté
punuar né térési né bashképunim me X-in dhe Y-in, sipas vendimit nr. A it S -

K&shillit t& Fakultetit.
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Mentor: Prof.Dr. Ferdije Zhushi Etemi
Bashkmentor: Prof.Dr. Branko Micevski

Prishting, 2023



FALENDERIME

Pas njé pune dhe kohe relativisht 18 gjalé, nder kénaqgésité e pérfundimit éshié té kthesh kujlimet
pas pér 1é falénderuar té gjithé ata gé mé ndihmuan né realizmin e kétij punimi 1é diplomés.
Fillimisht déshivoj t¢ falénderoj né ményré 1é vecanté udhéhegésen time Prof Dr. Ferdije
Zhushi Etemi, pér mbéshtetfen, angazhimin, vizital né teren, ndihmén né identifikim 1é llojeve,
keshillat dhe rekomandimet e pa kursyera né ¢do kohé 12 cilat ishin shumé té viefshme pér
realizimin me sukses (é késaj teme 1¢ doktoraturés.

Falenderof kolegun tim Pajtim Bytygi i cili shprehi gadishmérin e 1ij nné ¢do kohé (€ ishie me
ne né realizimin e tereneeve dhee ndhimén e treguar né identifikim t€ llojevee.

Mirénjohés dhe fulénderues 1é gjithé atyre qé mé ndihmuan né realizimin e terenev 1€ véshiira
malore, 1é cilét mé mundésuan gé 1é arrijmé né lokalitefet e caktuara.

Né fund déshiroj 1é falénderof vecanérisht e pafundsisht familjen time, sidomos Nénén time, e
cila mé ka inkurajuar dhe edukuar se si duhet punuar me nder dhe asnjéheré 1& mos dorézohem
pavarsisht sfidave qé kishim né jeié. Falénderoj bashkéshortin tim Granitin dhe dy vajzat Amla
dhe Morea, gé mé mirékuptuan dhe mbéshietén gjaté ketij rrugétimi. :

Gjej rastin fi falénderoj 1é gjithe ata gé shpehen gadishmériné pér té ndihmuar sadopak né

realizimin e kétif purnimi.

Ju faleminderit!
Edona Kabashi Kastrati



REZYME

Me mé shumé se 160.000 lloje € pérshkruara deri mé tani, fluturat (Lepidoptera) jané ndér
insektet mé t& bukura dhe té€ dashura pér njerézit. Kané gené dhe jané cak 1 hulumtimit té
shumé shkenctaréve ané e mbhané botés, pér rolin e réndésishém qé ato ¢ luapné pér mirégenien
¢ njeriut dhe pér mjedisin jetésor. Réndésia e ekzistencés sé tyre éshté e pamohueshme duke
qené sé ato jané ndér insektet shumé t& réndésishme pér polenizimin ¢ biméve, si hallké ¢
réndésishme né zingjirin ushqimor, si dhe st indikatoré 1€ réndésishém té ndryshimeve
kitmatike,

Ky punim paraqet nj€ hulumtim té diversitetit llojor dhe t& shpérndarjes s€ llojeve 1€ rendit
Lepidoptera né masivin malor ,Bjeshkét e Nemuna“. Hulumtimi €shté realizuar pas njé
periudhe mbi 20 viegare t€ mungés sé hulumtimeve né kété zoné. NE hulumtimin toné jané
aplikuar dy metoda t¢ studimit t€ fluturave, ajo Klasike me kapjen e tyre pérmes rrjetave
entomologjike si dhe me metodén pérmes monitorimit me transekte e cila né kété hulumtim
gshté aplikuar pér heré t&€ paré né Kosové.

Hulumtimi u realizua né 34 lokalitete né “Bjeshkét e Nemuna®, gjaté viteve 2019-2021 duke
perfshiré n€ ményrén mé té muré t€ mundshme &ré zonén, nga jugu né veri dhe nga ultésirat
deri né majet mé t€ larta.

Qellimi 1 kétij hulumtimit ka qené pércaktimi i diversitetit dhe distribuimit té fluturave duke

pérdorur metodén e monitorimit mc transckte, e cila &shté {reguar si metodé shumé e
suksesshme né momtorimin e diversitetit dhe madhésis€ sé€ populacioneve 1€ fluturave né
shumé vende t&€ Europés dhe mé gjéré. Nj€ hulumtim i till€ ka mundésuar analizén kuantitative
t€ [luturave e poashtu dhe t€ pérbérjes kualitative 1¢ tyre duke azhurnuar listén e re me lloje né
“Bjeshkét e Nemuna”.

Gjaté kétyj hulumtimi jané regjistruar gjithsej 5752 individé (& fluturave, t& cilét né aspektin
taksonomik 1u takojnél 52 llojeve dhe 6 familjeve; Nymphalidae, e cila ishte familja mé e pasur
me lloje né kété hulumtim, me 68 lloje t€ regjistruara, Lyceanidae me 45 loje, Picrdiac me 17
lloje, Hesperiidae me 17 loje, Papilionidae me 5 dhe Riodinidae me | lloj t€ vetém.

Ky hulumtim ka rezultuar me dy gjetje t€ reja pér regjistrin e Kosovés: Hoji Heteropterus
morpheus (Pallas, 1771) 1 regjistruar né Bjeshkén ¢ Peklenit dhe né Gryké té Rugovés, dhe
oyt tjetér, Erebia alberganus (De Prunner, 1879) e regjistruar né Bjeshkén e Peklenit dhe né
Malin Mokna, jané lloje q& jané regjistruar pér heré té paré né Bjeshkét ¢ Nemuna dhe né

Kosové,

Ln



Llojet me abundancén mé & madhe t& individéve ishin llojet: Maniola jurtina , Avicia aegestis
Polvommatus icarus, Coenonympha pamphilus dhe Colias crocea.

Lokalitetet mé t& pasura me lloje ishin Bjeshka e Peklenit me 86 lloje, Mokna me 62, Radact
me 61 dhe Gllava me 59, t& cilat lokalitete poashtu kishin edhe numrin mé t€ madh té
individéve. Abundanca mé e larté, 536 individé, u shénua né Peklen, kurse ajo mé e ulté, me
vetém 10 individé, né Bjeshkén e Lumbardhit.

Né kéto lokalitete u shénua cdhe viera mé ¢ larté e indeksit té diversitetit t& Shanon Wienerit,
¢ cila vlerén maksimale (H’ =6,05) e kishte né Peklen. Vlera mé ¢ ulté ¢ indeksit t& diversitetit,
(H'=1.05) u regjistrua né lokalitetin Guri t kug.

Vlerat ¢ indeksit t& ngjashmérisé sipas Jaccardit dhe Sorensenit kané treguar se lokalitetet L7
dhe L8 kané 52% té llojeve t& pérbashkéta, prandaj kané ngjashmermé mé t€ madhe né mes t€
gjitha lokaliteteve té hulumtuara. Dallimet mé t& médha né aspektin e pérbérjes llojore jané
shitnuar né mes t& lokalitetit L4 dhe atyre L14 dhe L15; pastaj 1,12 me 1L.26; 1.14 me L25, 126,
[.29: 115 me 125 dhe L26.si dhe 126 me L17. LIR, 119, .21, L24 € cilat nuk kanZ asnjé lloj
1€ pérhashkét € fluturave.

Habitatet me pasuri mé té madhe Hojore rezultuan té jeng ato n€ zona livadhorc té pasura me
bimé banishtore, pastaj livadhet rréz€ pyjeve dhe kullosat.

Sa i pérket ndikimit t& faktoréve mjedisor né zhvillimin, pérb&rien dhe distribuimin e flutarave,
&shté konstatuar se lartésia mbidetare, temperatura, e poashtu edhe vegjetacioni kané rol ky¢
né pérhapjen e tyre. Rezultatet tona tregojné se lartésia mbidetare ka korelacion negativ me
numrin e llojeve dhe abundancén e fluturave, ndérsa temperatura ka korelacion pozitiv me kéta
parametra.

Lartésia mbidetare dhe tempratura ndikojné né vegjetacionin ¢ njé zone, meqé né lartési mné té
madhe temperaturat shkojné duke u zvogluar dhe flora varférohet, duke kushtézuar késhtu
praniné e biméve nikogire, prej t€ cilave varct ckzistenca e fluturave,

Monitorimi i fluturave pérmes transekteve me gjatési 500 m u rcalizua né 8 lokalitete, t€ cilat
u caktuan né habitate g& mundésajné qasje mé té€ leht& pér numérim, si¢ jané livadhet, pemishte,
pyjct ¢ dushkut me ahun, ato té géshtenjés dhe kullosat. Nga ky monitorim u regjistruan 104
lloje té fluturave, prej & cilave lokalitetet mé t€ pasura me loje ishin Radaci dhe Mojstiri me
nga 47 Hloje, derisa numér me 1 vogél u has né lokalitetin Bjeshke e Strellcit me 38 lloje. Gjaté
monitorimit, megjithaté nuk kishte dallime t€ médha mes lokaliteteve sa i pérket numrt t&
llojeve.

Nga té gjitha llojet e regjistruara pérmes monitorimit me transekte, abundancén mé t&€ madhe e

kishin kéto Hoje: Maniola jurtina, Coenonympha pamphilus dhe Polyommatus icarus.



Bazuar né Librin e kug 1& faunds s& Kosovds, nga llojet e hasura né hulumtimin tong, dy kané
statusin té rrezikuara-EN, Zerynthia polyxen dhe Euphydryas aurini; llojet Cupido decolorata
Hipparchia fagi, Hipparchia statilinus dhe Thymelicus action jané afér rezikut-NT, kurse lloje
t& cenuara-VU, jané llojet Lycaena dispar, Phengaris alcon, Nymphalis antiopa, Pyrgus sidae,
Carcharodus floccifera dhe Carterocephalus palaemon.

Hulumtimi joné ka konfirmuar se Masivi malor “Bjeshkét e Nemuna”, njé pjesé e s¢ cilit &shié
shpallur Park Kombétar dhe Zoné Primare ¢ fluturave, €shté njé ndér masivet mé t€ pasura me
flutura né Xosové. Pérmes kétij bulumtimi &shté azhurnuar lista finale me llojct pér “Bjeshkét
e Nemuna” e cila pérmban 152 lloje nga ky hulumtim, krahasuar me 138 t€ méparshme, q¢
vérteton hipotezat tona pér diversitetin e pasur t€ Lepidopterave né Bjeshkét e Nemuna si dhe
pér paragitjen e llojeve & reja, ku me gjetjet e fundit numri 1 llojeve t€ fluturave pér Kosoveé
arrin né 174 lloje.

Gjaté hulumtimit toné né terren u evidentuan njé mori aktivitetesh t€ cilat paragesin rrezik
potencial pér shkatérrimin dhe ndryshimin ¢ habitateve t& fluturave, qé éshté vértetuar té jete
faktori kryesor q¢ ndikon né biodiversitetin e tyre. Ndér kéto dukuri duhet t€ pérmendim
ndértimet e shumta brenda Parkut kombétar, prerjen e pyjeve, asfaltimin e rrugéve malore, mos
kositjen e livadheve dhe zjarret. Ndryshimet klimatike me € cilat po ballafagohemi sot, jané
gjithashtu faktoré q& ndikojné né ciklin jetésor té fluturave si dhe né diversttetin dhe pérhapjen

e tyre.

Fjalét kyge: Bjeshkét e Nemuna, flutura, diversitet, transekte, monitorim, abundanca



SUMMARY

With mare than 160,000 different species described so far, butter{lies (Lepidoptera) are among
the most beantiful and beloved insects for humans. They have been and are the goal of research
by many scientists from all over the world, for the good role they play for human well-being
and the environment. The importance of their existence is undeniable, as they are among the
most important insects for plant pollination, as an important link in the food chain, and as
indicators of climate change.

This paper presents a research of species diversity and distribution of Lepidoptera specics in
the "Bjeshket e Nemuna" mountain massif. The research was conducted after a period of over
20 years of lack of research in this field. In our rescarch, two methods of studying butterflies
have been applied, the classical one with their capture through entomological nets, as well as
the method through monitoring with transects, which in this research was applied for the first
time in Kosovo.

The research was carried out in 34 localities in "BjeSkét e Nemuna", during the years 2019-
2021, including in the best possible way the cntire area, from south to north and from the
foothills to the highest peaks.

The purpose of this research was to determine the diversity and distribution of butterflics using
the transect monitoring method, which has been shown to be a very successful method i
monitoring the diversity and abundance of butterfly populations in many countries in Europe
and beyond. research has enabled the quantitative analysis of buiterflies  as well as their
qualitative composition by updating the new list of species in "Bjeshket ¢ Nemuna®.

During this research, a total of 5752 individuals of butterflies were recorded, which
taxonomically belong to 152 species and 6 families: Nymphalidae, which. was the richest
family with 68 recorded specics, Lyceanidae with 45 species, Pierdiac with 17 species,
Hesperiidac with 17 species, Papilionidae with 5 and Riodinidae with | single species.
Through this research, two new species of butterflies were recorded for the first time for
Kosovo: the species Heteropterus morpheus (Pallas, 1771) recorded in Bjeshka e Peklenit and
Gryka e Rugova, and the other species, Erebia atberganus (De Prunner, 1879) recorded in
Bjeshka e Peklenit and in Mokna Mountam.

The species with the greatest abundance of individuals were: Maniola jurtina, Aricia acpestis,
Polyommatus icarus, Coenonympha pamphilus and Colias crocea

The localities richest in species were Bjeshka e Pekleni with 86 species, Mokna with 62, Radaci

with 61 and Gllava with 59, which localities also had the largest number of individuals. The



highest abundance, 536 individuals, was recorded m Pekle, while the lowest, with only 10
individuals, in Bje8ké e Lumbardhi, The highest valuc of Shanon Wiener's diversity index
was recorded in these localities, which had the maximum vahie (H' = 6.05) in Peklen. The
highest value of the diversity mdex (H'=1.05) was recorded in the Guri i kugq locality.

The values of the similarity index according to Jaccard and Sorensen have shown that localities
L7 and L8 have 52% of common specics, therefore they have the greatest similarity among all
the investigated localities. The biggest differcnces in terms of specics composition are noted
between locality L4 and those 114 and L15; then 112 with L26; L14 with L25, L26, L29; L15
with L25 and 126, as well as L26 with L17, L18, 119, 121, L.24 which have no common type
of butterflies.

The habitats with the greatest species richness turned out to be those in meadow areas rich in
herbaceous plants, then meadows at the edge of forests and pastures.

As for the impact of environmental factors on the development, composition and distribution
of butterflies, it has been established that altitude, temperature, and also vegetation have a key
role in their distribution. Our results show that altitude has a negative correlation with the
number of species and abundance of butterflies, while temperature has a positive correlation
with these parameters of butterflies, while temperature has a positive correlation with thesc
parameters.

Altitude and temperature affect the vegetation of an area, as at highcr altitudes the temperatures
decrease and the flora becomes poorer, thus conditioning the presence of host plants on which
the existence of butterflies depends.

Monitoring of butterflies through transects of 500 m length was carried out in 8 localitics,
which were assigned to habilats that allow easier access for counting, such as meadows,
orchards, oak-beech forests, chestnut forests and pastures. From this monitoring, 104 species
of butterflies were recorded, of which the localities with the richest species were Radact and
Mojstiri with 47 species each, while the smallest number was found in the Bjeshke e Strellcit
focality with 38 species. During this monitoring, however, there were no major differences
between localities in terms of the number of species.

Of all the species recorded through transect monitoring, the following species had the greatest
abundance: Maniola jurtina, Coenonympha pamphilus and Polyommatus icarus.

Based on the Red Book of the fauna of Kosovo, of the species encountered in our research, two
have the endangered-EN status, Zerynthia polvxena and Euphydryas aurinia thc spectes

Cupido decoloraia, Hipparchia fagi, Hipparchia statilinus and Thymelicus aceton are close to



danger-NT, while endangered species-VU, are the species Lycaena dispar, Phengaris afcon,
Nymphalis antiopa, Pyrgus sidae, Carcharodus floccifera and Carterocephalus palaemon.
Our research has confirmed that the "Bjeshkét ¢ Nemuna" mountain massif, a part of which
has been deciared a National Park and Butterfly Primary Area, is one of the richest massifs
with butterflies in Kosovo. Through this research, the final list of species for "Bjeshket e
Nemuna" has been updated, which contains 152 species, compared to the previous 138, which
proves our hypotheses for the rich diversity of Lepidoptera in Bjeshket ¢ Nemuna, as well as
for the presentation of new spceics. where with the latest {indings, the number of butterfly
species for Kosovo reaches 174 spccies.

During our research in the field, a multitude of activities were identified that present a potential
risk for the destruction and change of butterfly habitats, which has been proven to be the main
factor affecting their biodiversity. Among these phenomena, we should mention the numerous
constructions inside the National Park, the cutting of forests, the asphalting of mountain roads,
the non-mowing of meadows and fires. The climate changes we are facing today are also factors

that affect the life cycle of butterflies as well as their diversity and distribution.

Key words: Bjeshkét ¢ Nemuna, butterflies, diversity, transects, manitoring, abundance
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(Lepidoptera: Hesperiidae) from the Republic of Kosovo
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Abstract. The first record of the Large Chequered Skipper butterfly Heteropterus morpheus
(Pallas, 1771) from the Republic of Kosovo is presented. This species was recorded in two
localities during our butterfly surveys in “Bjeshket e nemuna” National Park in 2019-2021.

Key words: skipper, “Bjeshket e nemuna” National Park, Kosovo, Balkan Peninsula.

Intreduction

The Large Chequered  Skipper
(Heteropterus morpheus) is the single member
of the monotypic genus Heferopterus Duméril,
1806. H morpheus ranges from Northern
Spain, much of Central Europe, ltaly,
Denmark, Sweden, Lithuania, Balkans, SE
and North Bulgaria, North west Turkey,
Central Asia, Amur and Korea (Tomas &
Levington, 2008).

The species is currently known from
most of the Balkans and South-eastern
European countries: Albania (Cuvelier et al.,
2018; Micevski et al., 2015; Sai¢ et al., 2015;
Verovnik & Popovié, 2013), Bosnia and
Herzegovina (Pug, 2013; Koren & Kulijer,
2016; Lelo, 2016), Bulgaria (Abadjiev, 2001;
Abadjiev & Beshkov, 2007; Hristova &
Beshkov, 2017; Kolev 2017, Kolev &
Shtinkov, 2016; Kolev & Tsvetanov 2018;
Langourov & Simov, 2014), Montenegro
(Franeta, 2018; Svara et al, 2015), Serbia
© Ecologia Balkanica
hitp:/ /eb.bio.uni-plovdiv.hg

(Jaksié, 2003; Popovié et al., 2017; Popovi¢ &
Verovnik, 2018), Romania (Rakosy, 2013,
Vlad Dinci (pers. comm.), Korb & Bolshakov,
2016; Székely, 2008; Wiemers et al., 2018);
Slovenia (Verovnik et al., 2012); Croatia
(Basic et al., 2015; Sasié & Mihoci, 2011). The
only report from North Macedonia dates
from Dimitrov (1909) who reported
Heteropterus  morpheus  for  the  village
Krustofor, now Kistoar, few kilometers S
from Bitola Town.

Material and Methods

Field survey was conducted during the
years 2019-2021 in Peklen Peak and Gryka e
Rugoves Gorge in “Bjeshket e Nemuna”
National Park. Peklen Peak is located at 1376
m asl. in the northern part of “Bjeshket e
Nemuna” NP, whereas Gryka e Rugoves
(Rugova Gorge) with an arez from 4,301 ha
is one of the most beautiful parts of the
national park and since 1985 has a status of

Union of Scientists in Bulgavia — Plovdiv
University of Plovdiv Publishing House
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Monument of Nature. During the survey an
entomological net was used {o coilect
butterfly specimens. After being identified
and photograpled, captured butierflies were
released and only one specimen was taken
and preserved as the evidence of 1ts presence.

Resulis

In tolal four male specimens were
recorded. The first specimen, a male of the
Large Chequered Skipper butterfly fHefercgpteras
marphens (Pallas, 1771) was registered In a
grassland habitat roadside, on 29 June 2019 in
Peklen Peak (42°40'30.79"N, 20°14'1148"E, 1310
masl) (Tig. 1, 3). Next year, on 26 June 2020, at
the same place, were registered two males,
whereas the fourth one has occutred on 16 June
2021 in a moist habitat near the three water
springs M Rugova  Gorge (42°41"32"N,
20°10'07"E, 1310 m asl) (Fig. 2, 3). Ihove
material is located at the collection of the
Department of Biology (Faculty of Mathematics
and Natural Sciences in Pristina, Kosovo).

species are common in Kosovo {Calarragrestis
canescens, Brachypodium sylvaticun and. MeYinsa
grasses) and were present in Peklen Peak, one of
the localities where AL orrpfcuswas recorded

T
I
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Fig. 1. Peklen Peak (1376 m).

Although the survey in the period from
2019-2021 were quite intensive, the number
of Heteropterus marpheus (Fig. 4, 5) specimens
was quite small, which confirms that the
populations are isolated.

I mopheusis in flight from late June to
July.The larvac feed on Eriopharumy Poa annug,
Calamragrestis cancsoens, Brachppodium syhaticum
and Mddinia species, including Moliia coarrden
(Folman & Lewington, 2008). Most of hese plant
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Fig. 3. The localities in Kosovo where '
Heteropterus marpheuswas observoed.

Fig. 4. Heteraptarus mogpheus - prescrved male,
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Fig. 5. A male Heteropterus morpheus photographed on 16 June 2021 in the Rugova Gorge
(Photo: Nikola Micevski, Macedonian Entomological Society).

Discussion

Based on the existing data, f marpheris
is distributed in almost ail Balkan countries.
However, its status according to TUCN threat
categories varles across the Balkans. While it
has a “Least Concemed (LC)” status in
Serbia (Jak&i¢, 2003, PopoviC et al, 2017;
Popovié & Verovnik, 2018), Bosnia and
Herzegovina (Koren & Kulijer, 2016; Leio,
2016), Slovenia (Verovnik et al, 2012} and
Hungary (Adam Kérasi & Adam Gor (pers.
comm.), Gergely et al, 2017; Safian et al,
2012; Varga, 2012), in Bulgaria 1t 138
“Vulnerable” (Hristova & Beshkov, 2017),
whereas in Croatia (Safic et al,, 2015; Sagic &
Mihoci, 2011) and Romaniza it is a “Near
Threatened (NT)” species (Rdkosy, 2013;
Viad Dinci (pers. comm.), Korb.& Bolshakov,
. 2016; Székely, 2008; Wiemers et al,, 2018). In
Albania H 1 wis “Not Bvaluated (NE)”
according to the [IUCN criteria. In Europe as
well as in BU, it is evaluated as LC (van
Swaay et al. 2010; Wiemers r+ al. 2018).

Although in this paper we present the
first rvecord of Heferoptarus morpleus, in
Kosovo, it should be stated that the threats
this species is undergoing are already
registered. Unfortunately, during our
survey in 2021 in Peklena Peak, a new
asphalt road was under construction in the
vicinily of the place where the /. morphens
specimens were recorded two years earlier,
which presents a potential threat for H
morpheus host plants and this butterfly
species itself. Despite the fact that the area,
where H mapheus is registered is a
protected area within the “Bjeshket e
Nemuna” National Park, due to many
visitors this area is under various human
impacts, which affect and threaten its tlora
and fauna. Based on the numbers of H
morpheais specimens we registered during a
three year survey, we can conclude that this
species populations in “Bjeshket e Nemuna”
National ‘ark arc small and fragmented.
Further surveys it the national park and
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other parts of the country would  be
necessary in vrder to have more dita v the
presence and distribution of £ s ryious in

the Republic of Kosovo.
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Abstract

Erebia alberganus (De Prunner 1798) is European endemic and high mountain species of
Nymphalidae butterfly family, with scarce and isolated records along the Balkan peninsula. Its
presence for Kosovo was recently confirmed, thus the aim of this paper is to present this
interesting discovery in the National park Bjeshket e Nemuna and highlight its distribution in
the neighboring countries. During our surveys, five specimens of E. alberganus are observed in
two locations: Mokna Mt. and Peklena Mt. Previous record of this species at the border of Kosovo
and North Macedonia was not reliable, although recent data from North Macedonia suggest that
the species could also be present in Sharr. Mt., in the southern part of the country. With this
record, the number of butterfly species in the Republic of Kosovo riches 174. A population of
E. alberganus at Peklena Mt. was destroyed by habitat alteration, which highlights the need for
better conservation practices on one side and species vulnerability to such habitat changes on the
other.

Introduction

Erebia alberganus is high mountain butterfly restricted to European
continent. It belongs to the family Nymphalidae, the largest family of but-
terflies (Papilionoidea, former Rhopalocera), which includes 8 subfamilies.
According to the European checklist of Butterflies, it is classified into the
subfamily Satyrinae (WIEMERS et al. 2018). Based on this list, 57 species

Address: Ferdije N. Zhushi- Etemi, University of Prishtina, George Bush, nr. 5, Prishtina 10000,
Kosovo, e-mail: ferdije.zhushi@uni-pr.edu
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of Erebia have been recorded in Europe so far. E. alberganus 1s a univol-
tine butterfly that can be seen from June to late August in grasslands in
the forest belt, to subalpine meadows, at an altitude from 900-2500 m.
The larvae feed on Anthoxanthum odoratum, Festuca ovine and Ochlopoa
annua (TSHIKOLOVETS 2011).

Being European endemic, Erebia alberganus is distributed in the Alps,
in the northern mountains of Spain, in the Dolomites of Italy, in the south-
ern Alps of Switzerland, Austria, central Italy, and France (VAN SWAAY
et al. 2010). It also has a fragmented distribution in the Balkan peninsula,
in countries: Montenegro (KUDRNA 2015, FRANETA 2018, JAKSIC and KING
2021), Bulgaria (ABADJIEV 2001, HRISTOVA and BESHKOV 2017), Serbia
(POPOVIC et al 2013, POPOVIC and VEROVNIK 2018), in North Macedonia
(JARSIC 1988, MELOVSKI 2002, ABDIJA 2013). A recent publication on but-
terflies of Albania (CUVELIER et al. 2023) has confirmed the first record of
E. alberganus near Valboné in the North Albanian Alps (Bjeshket
e Nemuna). As it spreads mainly at high altitudes, the risk of extinction 1s
low, except in low altitude zones where it can be threatened by the human
factor due to the destruction of its habitat. At European level, this species
is not believed to face major threats (VAN SWAY et al. 2010).

The only previous mention of E. alberganus for Kosovo is from the
maps of butterflies of Yugoslavia, with single point located at the border
between Northern Macedonia and Kosovo (JAKSIC 1988). We have recorded
this species in Bjeshket e Nemuna National Park (63,028 ha), also known
as Prokletine Mts., and located in the western and north-western territo-
ries of Kosovo. With recently confirmed presence of E. alberganus for
Kosovo, we aim to present this interesting discovery and highlight its dis-
tribution in the neighboring countries.

Material and Methods

Study area

The Mountain massif “Bjeshket e Nemuna” (Prokletije) is located
in the northwestern part of Kosovo, north of Albania, and the southeast of
Montenegro. Bjeshket e Nemuna massif makes up the whole western bor-
der of the country. It belongs to Dinaric Alps or Dinarides, a great moun-
tain range of south-eastern Europe. Due to the high natural and geomor-
phological values, with high biodiversity of flora and fauna and character-
ized by beautiful mountains, the mountain massif “Bjeshket e Nemuna” is
declared a National Park in 2013. Moreover, the mountains are character-
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ized by a large number of butterfly species, being also declared a Prime
butterfly area (MESP 2015). Our research area included many locations in
these mountains, including the high peaks above 1000 m whereas the
localities where the species was recorded are located in the northern part
of the Park, named Mokna Mt. and Peklena Mt. (Figure 1). Mokna Mt. is
located on the Kosovo border with Serbia and Montenegro, at an altitude of
1640 m above sea level (42°563'14.73"N, 20°33'47.05”E) while Peklena Mt.
at an altitude of 1300 m above sea level (42°40°30.56”N, 20°14'26.20” E).
The vegetation in the National Park is very rich and diverse. Oak forests
lie at an altitude from 300 m to 900 m, with the species Quercus cerris,
Quercus frainetto, Quercus pubescen, and Quercus petraea; beech forest at
altitude 800-1200 m, mixed Picea sp., Abies alba and Pinus heildrerchii,
with the dominant species Fagus moesaico. Coniferous forests lie at an
altitude of 2000-2200 m, with characteristic species Pinus heildreichii,
Pinus peuce. At the lower limit of this zone, Abies alba and Picea sp. are
encountered, while on the upper border lies Pinus mugo, Juniperus nana,
and Juniperus intermedia. At the upper limit of the forest, lie Alpine and
subalpine pastures (REXHEPI 1994, MILLAKU 1999).
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Fig. 1. The map of Kosove with the surveyed localities in the National Park Bjeshket e Nemuna
Source: 277
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The last data on the butterflies of Bjeshket ¢ Nemuna date from the
nineties (JAKSIC 2006). Our survey is conducted after more than 20 years
of gap in butterfly studies in this area and resulted in two new records for
National Park Bjeshket ¢ Nemuna and for the country. Apart from the
record of Erebia alberganus which is the subject of this paper, the species
Heteropterus morpheus (Pallas, 1771) is recorded for the first time in
Kosovo (KABASHI KASTRATI et al. 2022). Regarding thespecies of the genus
Erebia, until now 15 species have been recorded in an earlier survey in
“Bjeshket e Nemuna” (JAKSIC and ZIVIC 1998, JAKSIC 20086).

Sampling

In the period from 2019 to 2021, several field trips were conducted to
the mentioned locations. The research was carried out on warm and sunny
days, mainly in the middle of the day during the months June, July, and
August. The butterflies were collected with entomological nets, the species
were mainly identified in the field and released back into nature, but some
specimens were identified in the laboratory of zoology, in the Department
of Biology (Faculty of Mathematics and Natural Sciences in Pristina,
Kosovo), collected specimens have been spread and stored in the entomo-
logical boxes. Species identification was done according to TOLMAN and
LEWINGTON (2008) and TSHIKOLOVETS (2011).

Habitats

According to EUNIS classification, the habitat in Mokna Mt. where
E. alberganus is recorded (20°14'26.74” N, 20°33'50.64” E) is Abies and
Picea woodland (MILLAKU 1999). Southern European Norway spruce for-
ests, outlying Picea abies formations of the Apennines, the southern
Dinarides, the Balkan Range, and the Rhodopides, at the southern limit of
the range of the species and mostly south of its continuous range (Figure
2a and Figure 2b).

Habitat and vegetation in Peklena Mt. where E. alberganus wascol-
lected (42°40°31.25" N, 20°14'12.10” E) is Fagus woodland (beech wood-
land). Forest dominated by beech species Fagus ortentalis nd other
Fagus species in southeastern Europe and the Pontic region. Many mon-
tane formations are mixed beech-fir or beech-fir-spruce forests (EUNIS
classification, 2020)
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Fig. 2. Surveyed localities: a, b — Mokna Mt. 156 August 2021; ¢, d — Peklena Mt. 20 July 2019
Source: photos by E. Kabashi Kastrati )

" Results

FErebia alberganus (De Prunner 1798) was observed for the first time
in the Peklena peak, on a hot and sunny day on July 20th 2019, ont the
roadside, near the bushes, where we found two specimens. After this
period, the original habitat was destructed due to the work for the con-
struction of a new mountain road, which has caused habitat fragmenta-
tion and the disappearance of the species from this location. On, July 218t
2020, Erebia alberganus was observed 1n Mokna at an altitude of 1640 m,
where two specimens are registered. Another specimen was found in the
same place on August 15th 92021. Thus, from this research, in three years
of surveys we have a total of five specimens of Erebia alberganus.

Erebia alberganus differ from other Efebias in wings pattern and col-
oration. They have mainly dark brown wings and almond shapes with
black spots and white highlights (Figure 3). All markings are prominent
and the species is overall easy to identify (LEWINGTON and TOLMAN, 2008).
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LA PR S B s : e L by FH i
Fig 3. Erebia alberganus, male, Peklen, 20 July 2019, spread wings {dorsal view)
and spread wings {veniral view)

Discussion

This paper describes the first record of Erebia alberganus for the
National Park Bjeshket ¢ Nemuna, and first reliable data from Kosovo.
There were some dilemmas that E. alberganus, registered by JAKSIC (1988)
in Sharri Mt., in the border of Kosovo with North Macedonia, was a record
from Kosovo's territory, but the same author didn’t include E. alberganus
in his following publications on butterflies in Kosovo and Metohija (JAKSIC
and ZIVi¢ 1998), nor in the Red Data Book of Serbian Butterflies (JAKSIC
2003). For this reasons, the spectes was not included in previous lists of
butterfly species of Kosovo. Recent publication on Butterflies in Sharr Mt.
have confirmed the presence of E. alberganus in North Macedonia
(MELOVSKI 2002, ABDLJA 2013, KRPAC et al. 2021). Being present at the
Ljuboten peak located at the border between the two countries, its pres-
ence is also expected on Sharr mountain range in Kosovo and pending to
be confirmed. |

E. alberganus was recorded in the same mountain range (Bjeshket e
Nemuna) in Montenegro (FRANETA 2018), more precisely in the locality
“Cakor pass” which is less than 5 kilometers from the border with Kosovo
and 15—20 km from the new locality where we have observed the species,
therefore its occurrence in our country is expected. In Serbia, E. alber-
ganus is regularly reported from Stara planina Mt. (JAKSIC 1996, PorPOVIC
et al. 2013, LANGOUROV, 2019) and has been recently found in Mokra Gora,
a small part of Bjeshket e Nemuna Mts. in the southwestern (POPOVIC et
al. 2020). According to POPOVIC et al. (2013), this species has an extremely
fragmented distribution in the mountains of the Balkan Peninsula.

During our three-year research period we managed to register only
five specimens of E. alberganus. In Peklena Mt, the species was observed
only in the first year of the survey, when two specimens were collected.
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After the habitat destruction the species was not recorded in 2020 and
2021. Even though the surveyed area is in the National Park which is pro-
tected by the Law, and also proclaimed as a Prime butterfly area, the
threats for this species are evident. On the contrary, in Mokna Mt. the
species was recorded during each year of the survey and the risk of habitat
alteration here was much lower due to higher altitude. In the European
Red List of Butterflies, Erebia alberganus (De Prunner, 1798) is consid-
ered L.C (Least Concern) (VAN SWAY et al. 2010). Apart from the habitat
destruction, possible threats for this species in Kosovo are high number of
visitors in National parks and other mountain areas, fires caused by
human carelessness, construction of houses and hotel facilities and cli-
mate changes.

Conclusion

This research increased the number of Erebia species recorded for
Kosovo and National Park “Bjeshkét e Nemuna’. With this record, the
number of butterfly species in the Republic of Kosovo 1s 174.

During the realization of our research, we were witnesses to the effects
of anthropogenic impact on the population of E. alberganus and the disap-
pearance of the species from its original habitat. It is evident that habitat
destruction has a negative impact on species status, therefore, we consider
that much more rigorous management measures are needed to protect not
only butterfly species in the National Park, but also its overall biodiver-
sity, which is its most valuable asset.

' Accepled for print 14.03.2023
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