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Izvlecek. Na podlagi terenskega dela v letih 2018-2020 ter starejsih neobjavljenih podatkov avtorjev in
literature predstavljamo favno kadjih pastirjev naravnega rezervata Ribniki v dolini Drage pri Igu na jugovzhodnem
obrobju Ljubljanskega barja. Doslej je bilo na obravnavanem obmodcju popisanih 49 od 72 vrst kacjih pastirjev,
znanih v Sloveniji. Med njimi je 17 vrst ogroZenih, 5 zavarovanih, 2 sta uvrs¢eni na dodatka Direktive o habitatih.
Analiza podatkov je pokazala, da je 15 vrst na obmodju redkih. Tukajsnjo favno kacjih pastirjev primerjamo z
odonatno favno SirSega obmocja in za celotno Ljubljansko barje podajamo seznam 51 vrst kacjih pastirjev, od
katerih jih je bilo 7 najdenih le na obmodcju Drage pri Igu. Naravovarstveni vidik predstavljamo s poudarkom na
vrstah z dodatkov Direktive o habitatih, in sicer na dristavicnem spreletavcu (Leucorrhinia pectoralis), ki se drugje
v osrednji Sloveniji recentno ne pojavlja, in velikem studencarju (Cordulegaster heros), hkrati pa podajamo
priporoCila za upravljanje z naravnim rezervatom. Navedeni so glavni dejavniki ogroZanja favne kadjih pastirjev na
obmodju, poudarjena je tudi potreba po spremljanju stanja ogrozenih vrst ter nadaljnjih raziskav. Za varstvo
odonatne favne tega dela Slovenije je v naravnem rezervatu nujna uvedba prilagojenega in ohranjanju narave
podrejenega ekstenzivnega gospodarjenja mocvirnih in vodnih povrsin.

Key words: razsirjenost, ogrozenost, Leucorrhinia pectoralis, dristavicni spreletavec, Direktiva o habitatih,
upravljanje habitatov

Abstract. Dragonfly fauna (Odonata) of the Ribniki v dolini Drage pri Igu Nature Reserve
(Ljubljansko barje, Central Slovenia) — The current knowledge of the odonate fauna in the Ribniki v dolini
Drage pri Igu Nature Reserve at the south-eastern outskirts of Ljubljansko barje is summarized, based on studies
carried out in the 2018-2020 period and on older unpublished data of the authors and literature. Of the 72 species
of Odonata known for Slovenia, 49 have been listed so far in the study area. Of these, 17 species are endangered,
5 protected and 2 listed in the appendices to the Habitats Directive, while 15 species are rare in the area. The local
odonate fauna is compared with the odonate fauna of the wider area, with a list of 51 odonate species provided
for the entire Ljubljansko barje, of which 7 have so far been found only in the area of Draga pri Igu. Nature
conservation aspect is discussed with an emphasis on the species from the appendices of the Habitat Directive, the
yellow-spotted whiteface (Leucorrhinia pectoralis), which has recently not been recorded elsewhere in central
Slovenia, and the Balkan goldenring ( Cordulegaster heros). Furthermore, we provide recommendations for further
management of the nature reserve. The main threat factors affecting the odonate fauna in the area are listed and
the need for monitoring the threatened species and further research is highlighted. To protect the odonate fauna
in this part of Slovenia, the introduction of adapted and to nature conservation subordinated extensive management
of wetlands and fishponds in the nature reserve is implicit.

KljuCne besede: distribution, threat status, Leucorrhinia pectoralis, the Habitats Directive, habitat management

Biotehniska fakulteta Univerze v Ljubljani in Nacionalni institut za biologijo, Ljubljana, 2020



6 Damjan VINKO et al.: Favna kacjih pastirjev naravnega rezervata Ribniki v dolini Drage ... / ZNANSTVENI CLANEK

Uvod

Kadji pastirji (Insecta: Odonata) so zaradi obCutljivosti na kakovost habitata in specifi¢nih
ekoloskih zahtev vrst, amfibijskega Zivljenja in manj zahtevnega dolocanja ucinkoviti indikatorski
organizmi za ocenjevanje okoljskih sprememb in stanja habitatov (Bedjani¢ 1996, Corbet 1999,
Bedjanic 2003). Obenem so kot taki tudi dober model za oceno potencialnih sprememb v okolju
(Kotarac et al. 2000, Kalkman et al. 2010). Raznolikost favne kacjih pastirjev ni odvisna le od
ekoloskih dejavnikov vodnega habitata, saj poleg vodnih za preZivetje potrebujejo tudi razgibane
in raznolike kopenske habitate, kjer se zadrzujejo in prehranjujejo odrasli osebki (Bedjani¢
2000).

Ceprav so kadji pastirji kot skupina v Sloveniji z 72 znanimi vrstami razmeroma dobro
poznani, je sistematicnih favnisticnih raziskav v Sloveniji zelo malo. Poznavanje aktualnega
stanja v naravi pa je za njeno ohranjanje klju¢no. V zadnjih 20 letih je bilo nacrtnih popisov
vecjih obmocij zelo malo (npr. Bedjanic 2014, Vinko 2016, Bahor 2017, Vinko & Tratnik 2018),
populacijskih Studij ni (primer izjem Ferleti¢ 2007, Salamun 2016, Erbida 2016). Kljub izginjanju
ali slabSanju habitatov ogroZenih vrst kacjih pastirjev (npr. Bedjanic 2016, Vinko 2016, Bedjanic
2018a, Salamun 2019) aktivnega varstva te Zivalske skupine v Sloveniji prakti¢no ni, tako kot
tudi ni monitoringa, mednarodnih predpisom (Ur. |. EU 1992) navkljub.

Enako, kot velja za celo drzavo, je iz vidika favne kacjih pastirjev premalo raziskana tudi
osrednja Slovenija, kjer je bilo doslej zabelezenih 57 vrst kadjih pastirjev (Kiauta 1961, Kotarac
1997, 1999, Kiauta 2014, Vrhovnik 2016, Vrhovnik et al. 2016, BedjaniC et al. 2017, Vinko &
Tratnik 2018, Salamun 2019).

Eno najzanimivejsih obmodij s staliS¢a raznolikosti kadjih pastirjev v Sloveniji je Ljubljansko
barje, ki je prepredeno z gosto mrezo vodotokov in malostevilnimi stojeCimi vodami (Bedjanic
2004). Simbolizira zibelko odonatologije na Slovenskem, saj prvi objavljeni podatek o kacjih
pastirjih Slovenije izhaja prav od tod (Scopoli 1763). Prvi popolnejsi oris kacjih pastirjev
Ljubljanskega barja podaja v zaCetku druge polovice 20. stoletja Kiauta (1954a, 1954b, 1961).
V prvi sodobni raziskavi kacjih pastirjev Ljubljanskega barja je za celotno Ljubljansko barje
navedenih 48 vrst (Pirnat 1998). Vse znane podatke za Ljubljansko barje povzemajo poldrugo
desetletje kasneje Govedic et al. (2012), ki za obmocje navajajo 50 vrst kacjih pastirjev. Pri tem
ni upostevana revizija slovenske odonatne favne, po kateri brzitnega skratca (Coenagrion
mercuriale (Charpentier, 1840)) v Sloveniji ni (Boudot et al. 2009, Boudot & Prentice 2015). Za
rumenega porecnika (Gomphus flavipes) in rumenega kamenjaka (Sympetrum flaveolum)
obstajajo le literaturni podatki za Ljubljano z okolico brez natanénejSih najdis¢ (Kiauta 1961),
zato so razlitni avtorji vrsti pristevali k seznamu vrst Ljubljanskega barja. Za S. flaveolum je
kasneje Kiauta (2014) navedel tocna najdisCa, vsa iz mesta Ljubljane. Za G. flavipes pa na
Ljubljanskem barju ni primernih habitatov, edini recentni podatek za Slovenijo prihaja z reke
Mure (Sacha & Bedjani¢ 2011). Tako ugotavljamo, da je bilo za Ljubljansko barje pred to
raziskavo znanih 47 vrst kacjih pastirjev.

Na Ljubljanskem barju je bilo najvec vrst popisanih ob vedjih stojecih vodah, kjer z iziemno

bogato odonatno favno izrazito stopajo v ospredje ribniki v dolini Drage (npr. Pirnat 1998,
Bedjani¢ 2000, Govedic et al. 2012, Vinko 2017a). Naravni rezervat Ribniki v dolini Drage pri
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Igu je bil v zadnjih treh desetletjih veckrat cilj ve¢inoma nakljucnih odonatoloskih popisov, zato
je danes vrstna pestrost dokaj dobro poznana, vendar podatki niso bili nikoli celostno urejeni in
predstavljeni. Populacijskih raziskav tu ni bilo. Ze objavljeni podatki izhajajo iz popisov za namen
izdelave Atlasa kacjih pastirjev Slovenije (Kotarac 1997), diplomskih (Pirnat 1998, Salamun
2016) in seminarskih nalog (Kuhelj neobj., Tratnik neobj., 2012a). Preostali objavljeni podatki
so rezultat terenskih popisov Clanov Slovenskega odonatoloskega drustva (npr. Pirnat 1996,
BedjaniC 1997), ki na obmodCju pogosteje potekajo od leta 2012 dalje (npr. Tratnik 2012b,
Vrhovnik 2016, BedjaniC et al. 2017, Salamun et al. 2019), narocenih inventarizacij (Kotarac et
al. 2000), dogodka BioBlitz Slovenija (Salamun 2017), Mednarodne delavnice o dolocanju levov
kacjih pastirjev (Vinko et al. 2017), mednarodnega sreCanja odonatologov Balkana (Vinko
2017a), mednarodne odonatoloske akcije zahodnega Balkana (Tratnik et al. 2020) in
preglednega dela tudi na podlagi neobjavljenih podatkov (Govedic et al. 2012). Devet podatkov
je vkljucenih iz Zbirke Prirodoslovnega muzeja Slovenije in Sest iz Zooloske zbirke Oddelka za
biologijo Biotehniske fakultete Univerze v Ljubljani (Pirnat 1996, CKFF 2020). Vzorci obeh zbirk
so iz let 1954 in 1978, pripadajo pa devetim vrstam in so najstarejSi znani podatki z
obravnavanega obmocja (CKFF 2020). Zmotno je za Drago pri Igu naveden kovinski lesketnik
(Somatochlora metallica) v seminarski nalogi (Tratnik neobj.), ki v nadaljnjem porocilu avtorice
ni ve¢ naveden (Tratnik 2012a). Kocmur (1999) za Drago pri Igu navaja visnjevo devo (Aeshna
affinis), a ker ima poljudni prispevek vsaj eno drugo taksonomsko napako in ker vrsta kasneje
na obmodju ni bila zabeleZena, je v tem prispevku za naravni rezervat ne upostevamo. Do leta
2012 je bilo za obmocje Drage pri Igu znanih 41 vrst kacjih pastirjev.

Namen prispevka je celostno predstaviti favno kacjih pastirjev Naravnega rezervata Ribniki
v dolini Drage pri Igu, jo primerjati s favno Ljubljanskega barja in osrednje Slovenije ter opozoriti
na najbolj ogroZene vrste. Sistematicno pridobljenih podatkov o pojavljanju in razsirjenosti
kacjih pastirjev na obmodju Ljubljanskega barja, z izjemo rezultatov tega prispevka in popisa
kosci¢nega Skratca (Coenagrion ornatum) na Ljubljanskem barju (Erbida 2016, Salamun &
Govedic 2019), v zadnjih 20 letih ni.

Materiali in metode

Opredelitev obravnavanega obmocja

Naravni rezervat Ribniki v dolini Drage pri Igu, s skupno povrSino 81 ha, lezi na
jugovzhodnem robu Ljubljanskega barja, juzno od naselja Draga. Osrednji del rezervata pokriva
sedem razli¢no velikih pretocnih ribnikov, ki so v razli¢nih sukcesijskih fazah zarascanja z vodno
in obrezno vegetacijo in jih napaja potok DrasCica. Poleg ribnikov in potoka je tu Se veC manjsih
mokri$¢. Na severozahodnem delu rezervata sta Se ribnika Rakovnik (Rakovnik in Spilgut), ki sta
zaradi poudarjene ribogojske rabe, predvsem prestevilcne ribje populacije ter posledi¢no
slabega stanja vodne in obreZne vegetacije, za kacje pastirje manj primerna kot ribniki v
osrednjem delu rezervata.

Ribnike v dolini Drage so za namen gojenja rib in kasneje kopanja gline za tukajSnjo

opekarno izkopali v 18. stoletju ob takrat Ze obstojecem jezeru. Za tri ribnike v osrednjem delu
rezervata (Prvem, Velikem, Rezanem) ter oba na njegovem severozahodnem delu (Rakovnik,
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Spilgut) sta izdani vodni dovoljenji (ARSO, &. 35529-116/2009-19, 35529-32/2013-10), ki do
leta 2041 oz. 2044 dovoljujeta neposredno rabo vode za ekstenzivno gojenje ciprinidnih vrst rib.
Na drugih ribnikih v rezervatu je uporaba vode za posebno rabo prepovedana (Ur. |. RS 2008).
Obmodje natancneje opisuje Gradisar (2008).

Ribniki v dolini Drage pri Igu so zavarovani v okviru Krajinskega parka Ljubljansko barje in
so naravna vrednota drZavnega pomena ter del obmocja Natura 2000 Ljubljansko barje
(SI3000271 in SI5000014) (Ur. I. RS 2004a, 2004b, 2008); ze pred osamosvojitvijo Republike
Slovenije pa so bili zavarovani kot naravna znamenitost (npr. Ur. I. RS 2002a). Z ustanovitvijo
Krajinskega parka Ljubljansko barje leta 2008 je bilo obmodje razglaseno za naravni rezervat in
eno izmed oZjih zavarovanih obmocij Krajinskega parka (Ur. I. RS 2008).

Terensko delo in obdelava podatkov

Raziskava temelji na sistematiCnih terenskih popisih, opravljenih v letu 2018. Popisi so
potekali 13 terenskih dni med aprilom in oktobrom, ko je na posamezni terenski dan vec skupin
hkrati popisovalo obmocje naravnega rezervata. Pri izboru mest vzorcenja smo Zeleli ¢im bolj
pokriti raznolikost Zivljenjskih okolij na obravnavanem obmodju, saj na razlicnih mestih vladajo
razlicne okoljske razmere, ki omogocajo prisotnost razlicnim vrstam kacjih pastirjev. Nekaj mest
vzorcenja smo ciljno izbrali zaradi popisa vrst, uvrsCenih na Dodatke Direktive o habitatih (Ur. I.
EU 1992), ali vrst, ki so na obmodCju veljale za redke. Vzoréna mesta smo med razlicnimi
terenskimi dnevi ponovili. Na terenu smo zbirali podatke o pojavljanju vrst kacjih pastirjev,
predvsem odraslih osebkov. Belezenije licink ali levov je bilo naklju¢no. Vzoréenje smo opravili z
metuljnicami, opazovanjem in vodnimi mrezami. Kacje pastirje smo dolocali s pomodjo
strokovne literature (npr. Dijkstra & Lewington 2007), ulovljene odrasle osebke smo po doloCitvi
neposkodovane izpustili. Dovoljenje za delo z zavarovanimi vrstami je izdala Agencija RS za
okolje (St. 35601-56/2015-5).

V prispevek so vkljuCeni tudi starejsi podatki avtorjev in podatki iz obdobja 2019-2020, ko
smo avtorji na obmodju opravili naklju¢ne popise. Popisi zunaj leta 2018 so veCinoma potekali
le na posameznem ribniku, le krajsi ¢as v dnevu, ali pa niso bili opravljeni v optimalnem vremenu
za popis kacjih pastirjev.

Kjer natanénega mesta opazanja ni bilo mozno razbrati, smo kot najdiS¢e uporabili osrednje
obmocje rezervata ali obmocje ribnikov Rakovnik in smo pri analizi tovrstni najdisc¢i upostevali
loCeno. Predstavljeno je Stevilo popisanih vrst v 5 izbranih obdobjih, glede na intenzivnost
odonatoloske aktivnosti, in sicer: vrstna pestrost do leta 1997, ob izdaji Atlasa kacjih pastirjev
Slovenije (Kotarac 1997); v obdobjih 1998-2016 in 2019-2020, ko so na obmocju potekale
prostovoljske aktivnosti Slovenskega odonatoloskega drustva in ko smo v Dragi pri Igu ob¢asno
popisovali avtorji prispevka; v letu 2017, ko so na obmodju potekali trije krajsi, a bolj mnoZicni
dogodki (Salamun 2017, Vinko et al. 2017, Vinko 2017a); in v letu 2018, ko je potekal
sistematiCni popis za namen te raziskave. Seznam vrst smo primerjali s preostalim delom
Ljubljanskega barja in s preostalim delom osrednje Slovenije. V razpravi lo¢eno predstavljamo
stanje poznavanja in potrebe vrst, uvrS¢enih na dodatke Direktive o habitatih (Ur. I. EU 1992),
in potrebe po varstvu in upravljanju kacjih pastirjev Drage pri Igu ter SirSe.

Taksonomija sledi Boudot & Kalkman (2015), slovenska imena so povzeta po Geister (1999).

NATURA SLOVENIAE 22(2): 5-28
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Zbrane literaturne in terenske podatke smo vnesli v podatkovno zbirko kacjih pastirjev
Slovenije, ki jo v sodelovanju s Slovenskim odonatoloskim drustvom vzdrzuje Center za
kartografijo favne in flore (CKFF 2020). Dostop do teh podatkov je mogoc€ pri obeh organizacijah,
ob rabi podatkov iz Drage pa naj se uporablja tudi sklic na ta prispevek.

Rezultati

Terenski popisi v letu 2018

Kadje pastirje smo v letu 2018 popisali na 18 vzorcnih mestih (SI. 1, Tab. 1) in zbrali 566
podatkov o pojavljanju 46 vrst kacjih pastirjev (Tab. 2). Zabelezenih je bilo 5024 osebkov.
Sedem vrst je bilo popisanih na 10 ali ve€ vzorcnih mestih, 16 vrst na manj kot petih (Tab. 2).
Na posameznem vodnem habitatu smo ob posameznem vzorcenju popisali do 22 vrst kacjih
pastirjev. Za tri predhodno znane vrste nam ni uspelo potrditi pojavljanja, eno vrsto smo popisali
prvi€ (Tab. 2). 13 vrst je bilo Stevilcno zelo pogostih s popisanimi ve¢ kot 90 odraslimi osebki,
20 razmeroma pogostih in 13 redkih, kjer smo zabeleZili do 10 osebkov v celi terenski sezoni
(Tab. 2).

Pregled vseh zabelezenih vrst na obmocju

Za naravni rezervat je bilo v obdobju 1954-2020 skupaj zbranih 1695 podatkov s 26 najdisc,
na katerih je bilo skupno zabelezenih 49 vrst kadjih pastirjev (Tab. 1, 2, 3).

Izmed zabelezenih vrst kacjih pastirjev je 21 vrst znanih z 10 ali veC najdis¢, 12 vrst pa iz
manj kot petih (Tab. 2). Najvecjo vrstno pestrost smo ugotovili na Srednjem ribniku s popisanimi
44 vrstami (S. 2). Izjemno vrstno pestrost smo potrdili Se na Velikem (42), Prvem (38), Rezanem
(37) in Zadnjem ribniku (35). Na petem ribniku, ki leZi juzno ob Rezanem ribniku in s katerim je
ta neposredno povezan, smo popisali 22 vrst. 26 vrst je zabeleZenih na manjSem ribniku vzhodno
ob Srednjem ribniku. Na posameznem od dveh severovzhodnih ribnikov (vedji Rakovnik in
manjsi Spilgut) smo popisali po 21 vrst, skupaj na obeh in z iztokom iz vecjega ribnika ter mlako
ob njem pa 32 vrst kacjih pastirjev.

Najpogostejsi med enakokrilimi kacjimi pastirji (Zygoptera) so modri kresnicar (Ischnura
elegans), travniski Skratec (Coenagrion puella), sinji presliCar (Platycnemis pennijpes) in modri
bleS¢avec (Calopteryx virgo), med raznokrilimi kacjimi pastirji (Anisoptera) pa veliki
spremljevalec (Anax imperator), krvavordeCi kamenjak (Sympetrum sanguineum), modri
ploscec (Libellula depressa) in prodni modrac (Orthetrum cancellatum).
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Slika 1. Stevilo vrst kadjih pastirjev, popisanih v letu 2018 po posameznih vzorénih mestih (N=18) v naravnem rezervatu
Ribniki v dolini Drage pri Igu. Velikost in barva tock ponazarjata Stevilo zabeleZenih vrst kadjih pastirjev na posameznem
vzor¢nem mestu. S svetlo zeleno je oznacena meja obmodja naravnega rezervata, s temno zeleno pa Krajinskega parka

Ljubljansko barje.
Figure 1. Number of odonate species recorded in 2018 at each locality (N=18) in Ribniki v dolini Drage pri Igu Nature
Reserve. Size and colour of dots correspond with the number of recorded species at each site. The boundary of Ribniki
v dolini Drage pri Igu Nature Reserve is marked light green, the boundary of Ljubljansko barje Landscape Park dark

green.
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Tabela 1. Seznam 26 najdis¢ kacjih pastirjev naravnega rezervata Ribniki v dolini Drage pri Igu s Stevilom popisanih vrst
in Stevilom zbranih podatkov v celotnem obdobju 1954-2020 in posebej le v letu 2018. Z zvezdico (*) sta oznaceni
obmodji, kjer natancnega najdis¢a nismo mogli doloditi.

Table 1. List of 26 localities in Ribniki v dolini Drage pri Igu Nature Reserve with odonate records in the whole
1954-2020 period and separately only in 2018. The numbers of recorded species and records are indicated for each
locality. Sites where the exact locality could not be determined are marked with *.

1954-2020 2018
Najdisze GKY  GKX  yi  pod wrst _pod.
potok Drascica 100 m J od mostu na cesti 464410 90000 1 1 - -
Ig-Draga
potok Drascica J od vasi Draga 465274 89045 2 2 - -
ribnik Rakovnik 464816 89175 21 58 18 39
iztok iz ribnika Rakovnik 464805 89286 13 18 9 9
mlaka S ob ribniku Rakovnik 464869 89280 10 11 10 11
ribnik Spilgut 464734 88945 21 46 15 26
obmodje ribnikov Rakovnik* 464819 89145 11 13 - -
Prvi (Mali) ribnik 465382 88764 38 145 31 54
iztok Prvega (Malega) ribnika 465453 88824 4 4 4 4
iztok Velikega ribnika 465498 88674 5 5 2 2
Veliki ribnik 465420 88545 42 243 30 60
vtok v Veliki ribnik 465560 88434 4 4 4 4
poplavni gozd J ob Velikem ribniku 465436 88365 6 6 - -
Srednji ribnik 465476 88258 44 335 36 99
iztok iz Srednjega ribnika 465478 88327 6 6 6 6
potok Drascica V od Srednjega in 465627 88172 6 10 - -
Rezanega ribnika
mlaka V ob cesti med Srednjim in 465393 88162 9 12 8 11
Rezanim ribnikom
mlaka Z ob cesti med Srednjim in 465385 88151 10 17 9 11
Rezanim ribnikom
manjsi ribnik V ob Srednjem ribniku 465589 88287 26 100 18 35
Rezani ribnik 465546 88093 37 227 28 74
iztok iz Rezanega ribnika 465514 88147 2 2 - -
peti ribnik, J ob Rezanem ribniku 465513 88028 22 72 16 26
Zadnji ribnik 465564 87849 35 158 25 69
potok Drascica pri mostu, Z ob zadnjem ribniku 465541 87875 12 57 11 26
izvir v gozdu 100 m J od Zadnjega ribnika 465497 87733 1 2 - -
obmocje ribnikov v dolini Drage pri Igu* 465439 88434 36 141 - -
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Tabela 2. Seznam 49 vrst kacjih pastirjev naravnega rezervata Ribniki v dolini Drage pri Igu s Stevilom najdis¢ vrste in
Stevilom zbranih podatkov skupaj ter lo¢eno po ¢asovnih obdobjih (glej poglavje Metode in materiali). Za leto 2018 je
prikazano Se Stevilo najdis¢ posamezne vrste.

RS (Ur. I. RS 2002b): E - ogrozena, R — redka, V — ranljiva vrsta. UZZV (Ur. I. RS 2004c): 1 — zavarovana vrste in
njihove populacije, 2 — zavarovane vrste, katerih habitat se varuje. HD: vrsti z Dodatka II in IV Direktive o habitatih
(Ur. . EU 1992). BK — vrsta z Dodatka II Bernske konvencije (Ur. I. RS 1999). [Slovenska imena vrst ter avtorji in
letnice opisa vrst so podani v Tab. 3.]

Table 2. List of 49 odonate species recorded in Ribniki v dolini Drage pri Igu Nature Reserve in different periods (see
Methods section), together with the number of gathered data for each of these periods and number of recorded data
and sites for each species altogether. The number of localities from which the species was recorded in 2018 is
presented separately. .

RS (Red List, Ur. I. RS 2002b): E — endangered, R — rare, V — vulnerable. UZZV (Protected species, Ur. I. RS 2004c):

1 — protected animal species and their populations, 2 — protected animal species whose habitat is protected.

HD: Annexes II and IV of the Habitats Directive (Ur. |. EU 1992) species. BK — Annex II of the Bern Convention

(Ur. I. RS 1999) species. [Slovene names of the species as well as authors and years of species description are listed in
Tab. 3.]

@ s é -4 b N v 4o >
Strokovno ime vrste S BEl 9 a3 g 3 =28 (2|N| & |3
WE WT 9 & & 8N =
c 8 v =
Chalcolestes viridis 7 15 X X X 2 X
Lestes barbarus 3 4 X X 2 \
Lestes dryas 2 2 X X E|1,2
Lestes sponsa 11 33 X X X 6 X
Lestes virens 4 8 X X X 2 E|1,2
Sympecma fusca 10 58 X X X 4 X
Calopteryx splendens 10 23 X X 8 X
Calopteryx virgo 19 72 X X x 15 X
Platycnemis pennipes 18 105 X X x 14 X
Coenagrion puella 20 128 X X x 16 X
Coenagrion pulchellum 9 16 X X 4 X )
Coenagrion scitulum 1 1 X \
Enallagma cyathigerum 11 31 X X X 8
Erythromma lindenii 2 3 X 1 V
Erythromma najas 9 74 X X X 8 X
Erythromma viridulum 10 47 X X X 9 X
Ischnura elegans 16 144 X X x 13 X
Ischnura pumilio 3 7 X X 1 X
Pyrrhosoma nymphula 9 24 X X 7 X
Aeshna cyanea 9 20 X X X 5 X
Aeshna grandis 12 38 X X X 8 X Vv
Aeshna Isoceles 9 42 X X X 7 X \
Aeshna mixta 9 37 X X X 4 X
Anax ephippiger 1 1 X
Anax imperator 12 99 X X X 9 X
Anax parthenope 6 19 x X X 5 X
Brachytron pratense 6 15 X X 5 X \
Gomphus vulgatissimus 4 6 X X X 3 \
Onychogomphus forcipatus 10 20 X X 5 X
Cordulegaster bidentata 4 5 X X X 1 \
Cordulegaster heros 7 23 X X X 5 X VI|1,2|1,1IV
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>
4] el & N I
Strokovno ime vrste B B % § & E b=y g 2 § 2 ’E Q|3
WrE WS AN N N AN =)
c g v - N

Cordulia aenea 12 61 X x x 10 X
Epitheca bimaculata 4 5 X 2 V
Somatochlora flavomaculata | 14 42 X X X 8 X \
Somatochlora meridionalis 11 29 X X X 7 X
Crocothemis erythraea 8 41 X X X 5 X
Leucorrhinia pectoralis 1 3 X 1 X E|1,2]|ILIV]|I
Libellula depressa 15 49 X X X 8 X
Libellula fulva 12 28 X X x 12 X \
Libellula guadrimaculata 9 42 X X X 7 X
Orthetrum albistylum 11 28 X X X 6 X
Orthetrum brunneum 3 3 2 X
Orthetrum cancellatum 11 63 X X X 8 X
Orthetrum coerulescens 10 32 X X X 5 X
Sympetrum fonscolombii 7 11 X 6 X
Sympetrum meridionale 5 5 X X 1 X R| 1
Sympetrum sanguineum 14 88 x X x 12 X
Sympetrum striolatum 7 15 X X 4 X
Sympetrum vulgatum 7 19 X X X 1 X

3 St. vrst 36 43 43 46 39 [17] 5 2 1

3 St. najdisSC / podatkov | 26  1.695 | 189 415 280 566 245

Zgolj na enem ribniku so bile popisane tri vrste: povodni Skratec (Coenagrion scitulum),
afriski minljivec (Anax ephippiger) in dristavicni spreletavec (Leucorrhinia pectoralis). Prvi je bil
popisan na Velikem ribniku, druga dva na Srednjem ribniku. Na obmodju so redke Se grmiscna
zverca (Lestes barbarus), obrezna zverca (Lestes dryas), loska zverca (Lestes virens), prodni
paskratec (Erythromma lindenii), bledi kresniCar (Zschnura pumilio), popotni porecnik (Gomphus
vulgatissimus), povirni studencar (Cordulegaster bidentata), nosna jezerka (Epitheca
bimaculata), sinji modraC (Orthetrum brunneum) in sredozemski kamenjak (Sympetrum
meridionale), ki smo jih popisali na pet ali manj najdiscih in zanje zbrali manj kot 10 podatkov.

Med 49 vrstami kacjih pastirjev naravnega rezervata je 17 vrst uvrscenih na Rdeci seznam
kacjih pastirjev Slovenije (Ur. I. RS 2002b, Tab. 2). Tri vrste imajo status prizadete vrste (E),
13 je ranljivih (V) in ena ima status redke vrste (R). Od zabelezenih je pet vrst v Sloveniji
zavarovanih (Ur. . RS 2004c), dve sta uvrsCeni na Dodatka II in IV Direktive o habitatih
(Ur. I. EU 1992) ter ena na Dodatek II Bernske konvencije (Ur. I. RS 1999). V osrednjem delu
rezervata smo popisali vseh 49 vrst kacjih pastirjev, ki so znane za celotno obmocje Ribnikov v
dolini Drage, medtem ko smo v severovzhodnem delu rezervata popisali 32 vrst.

Izmed vrst, zabelezenih na Ribnikih v dolini Drage, se sedem vrst na preostalem delu

Ljubljanskega barja ne pojavlja (Tab. 3). Od 51 vrst, ki se pojavljajo na Ljubljanskem barju, v
naravnem rezervatu nismo zabeleZili C. ornatumin A. affinis (Tab. 3).
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Slika 2. Vsa najdisca kadjih pastirjev v naravnem rezervatu Ribniki v dolini Drage pri Igu. Velikost in barva tock
ponazarjata skupno Stevilo doslej zabelezenih vrst kacjih pastirjev na posameznem najdis¢u. Z zvezdico sta oznaceni
najdisci, kjer natanénega mesta opazanja ni bilo mozno razbrati. S svetlo zeleno je oznacena meja obmocja naravnega
rezervata, s temno zeleno pa Krajinskega parka Ljubljansko barje.

Figure 2. All surveyed localities with odonate records in Ribniki v dolini Drage pri Igu Nature Reserve. Size and colour of
dots correspond with the total number of hitherto recorded odonate species on each locality. Two sites where the exact
location of the observation could not be determined are marked with an asterisk. The boundary of Ribniki v dolini Drage
pri Igu Nature Reserve is marked light green, the boundary of Ljubljansko barje Landscape Park dark green.
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Tabela 3: Seznam 51 vrst kacjih pastirjev, zabeleZenih na celotnem obmodju Ljubljanskega barja. Posebej je oznaceno
pojavljanje vrst v naravnem rezervatu Ribniki v dolini Drage pri Igu (DR), na preostalem delu Krajinskega parka
Ljubljansko barje (LB) in v preostalem delu osrednje Slovenije (OS), pri ¢emer zaradi primerjave vsako vecdje geografsko
obmocdje ne vkljuCuje podatkov iz manjSega prej zapisanega obmocja. Ogrozene vrste (Ur. I. RS 2002b) so zapisane v
krepkem tisku. Vrste, za katere z Ljubljanskega barja ali naravnega rezervata Ribniki v dolini Drage pri Igu ni
zanesljivih podatkov, so prikazane lo¢eno.

Table 3: List of 51 odonate species recorded in the entire area of the Ljubljansko barje. Species recorded in Ribniki v
dolini Drage pri Igu Nature Reserve (DR), in the rest of Ljubljansko barje Landscape Park (LB) and in the rest of Central
Slovenia (OS) are listed separately, whereby due to comparison each wider geographical area does not include data
from a smaller previously listed area. Endangered species (Ur. I. RS 2002b) are printed in bold. Species for which there
is no reliable data from the Ljubljansko barje or Ribniki v dolini Drage pri Igu Nature Reserve are indicated separately.

strokovno ime vrste slovensko ime vrste DR LB oS
Chalcolestes viridis (Vander Linden, 1825) zelena pazverca X X X
Lestes barbarus (Fabricius, 1798) grmiscna zverca X X
Lestes dryas Kirby, 1890 obrezna zverca X X
Lestes sponsa (Hansemann, 1823) obvodna zverca X X X
Lestes virens (Charpentier, 1825) loska zverca X X
Sympecma fusca (Vander Linden, 1820) prisojni zimnik X X X
Calopteryx splendens (Harris, 1780) pasasti bles¢avec X X X
Calopteryx virgo (Linnaeus, 1758) modri bleS¢avec X X X
Platycnemis pennipes (Pallas, 1771) sinji preslicar X X X
Coenagrion ornatum (Sélys, 1850) koscicni skratec X X
Coenagrion puella (Linnaeus, 1758) travniski Skratec X X X
Coenagrion pulchellum (Vander Linden, 1825) suhljati Skratec X X X
Coenagrion scitulum (Rambur, 1842) povodni Skratec X X
Enallagma cyathigerum (Charpentier, 1840) bles¢eci zmotec X X X
Erythromma lindenii (Sélys, 1840) prodni paskratec X X X
Erythromma najas (Hansemann, 1823) veliki rdeceokec X X X
Erythromma viridulum (Charpentier, 1840) mali rdeCeokec X X X
Ischnura elegans (Vander Linden, 1820) modri kresnicar X X X
Ischnura pumifio (Charpentier, 1825) bledi kresnicar X X X
Pyrrhosoma nymphula (Sulzer, 1776) rani plamenec X X X
Aeshna affinis Vander Linden, 1820 visnjeva deva X X
Aeshna cyanea (Miiller, 1764) zelenomodra deva X X X
Aeshna grandis (Linnaeus, 1758) rjava deva X X X
Aeshna isoceles (Miiller, 1767) deviski pastir X b X
Aeshna mixta Latreille, 1805 bleda deva X X X
Anax ephippiger (Burmeister, 1839) afriski minljivec X X
Anax imperator Leach, 1815 veliki spremljevalec X X X
Anax parthenope (Sélys, 1839) modroriti spremljevalec X X X
Brachytron pratense (Miiller, 1764) zgodnji trstnicar X X X
Gomphus vulgatissimus (Linnaeus, 1758) popotni porecnik X b X
Onychogomphus forcipatus (Linnaeus, 1758) bledi pescenec X X X
Cordulegaster bidentata Sélys, 1843 povirni studencar X X X
Cordulegaster heros Theischinger, 1979 veliki studencar X X X

NATURA SLOVENIAE 22(2): 5-28



16 Damjan VINKO et al.: Favna kacjih pastirjev naravnega rezervata Ribniki v dolini Drage ... / ZNANSTVENI CLANEK

strokovno ime vrste slovensko ime vrste DR LB 0s
Cordulia aenea (Linnaeus, 1758) mocdvirski lebduh X X x
Epitheca bimaculata (Charpentier, 1825) nosna jezerka X X
Somatochlora flavomaculata (Vander Linden, pegasti lesketnik X X X
1825)
Somatochlora meridionalis Nielsen, 1935 sredozemski lesketnik X X X
Crocothemis erythraea (Brullé, 1832) opoldanski Skrlatec X X X
Leucorrhinia pectoralis (Charpentier, 1825) dristavicni spreletavec  x X
Libellula depressa Linnaeus, 1758 modri ploscec x x x
Libellula fulva Miiller, 1764 ¢rni ploscec X X X
Libellula quadrimaculata Linnaeus, 1758 lisasti ploScec X X X
Orthetrum albistylum (Sélys, 1848) temni modrac X X X
Orthetrum brunneum (Fonscolombe, 1837) sinji modrac X X x
Orthetrum cancellatum (Linnaeus, 1758) prodni modrac X X X
Orthetrum coerulescens (Fabricius, 1798) mali modrac X X X
Sympetrum fonscolombii (Sélys, 1840) malinovordeCi kamenjak X X X
Sympetrum meridionale (Sélys, 1841) sredozemski X X
kamenjak

Sympetrum sanguineum (Mdller, 1764) krvavordeCi kamenjak X X X
Sympetrum striolatum (Charpentier, 1840) progasti kamenjak X x
Sympetrum vulgatum (Linnaeus, 1758) navadni kamenjak X X
Gomphus flavipes (Charpentier, 1825) rumeni porecnik X
Somatochlora metallica (Vander Linden, 1825) kovinski lesketnik X
Sympetrum flaveolum (Linnaeus, 1758) rumeni kamenjak X
Razprava

Splosni pregled najdb

Z zabelezenimi 49 vrstami kacjih pastirjev sodijo Ribniki v dolini Drage pri Igu med
odonatolosko najbolj raznovrstna obmocja Slovenije. Poudariti velja, da je 15 vrst kadjih
pastirjev tukaj redkih in smo jih zabeleZili le posami¢. Po drugi strani je kar 17 vrst redkih na
preostalem delu Ljubljanskega barja, za sedem vrst je naravni rezervat edino znano najdisce na
Ljubljanskem barju.

Najvecja vrstna pestrost kacjih pastirjev je na Srednjem in Velikem ribniku (44 in 42 vrst), v
osrednjem obmodju rezervata pa so Se Stirje ribniki z veC kot 25 vrstami. Stojecih vod z
zabelezenimi vec kot 25 vrstami kacjih pastirjev je v Sloveniji le 33 (Vinko 2016), z vec kot 30
vrstami le 24 (Bahor 2017), kar Se dodatno potrjuje pomembnost naravnega rezervata za
ohranjanje vrstne pestrosti kacjih pastirjev v Sloveniji. Na vtokih ali iztokih ribnikov nismo
popisali dodatnih vrst, ki jih sicer nismo zabeleZili Ze tudi na posameznem bliznjem ribniku,
vendar lahko domnevamo, da so za reofilne vrste ti habitati pomembnejSi kot sami ribniki, ¢etudi
smo odrasle osebke veckrat popisali na posameznem ribniku kot na vodotoku ob njem.
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Ceprav je vrstna pestrost med ribniki in drugimi mokriéci v naravnem rezervatu razli¢na, je
treba poudariti, da so za bogato favno kacjih pastirjev obmocja, poleg raznolikih vodnih in
kopenskih mikrohabitatov in njihove povezanosti, klju¢ne razliévne sukcesijske stopnje vegetacije
in bivaliS¢ (Corbet 1999, Bedjani¢ 2003). Ribnika Rakovnik in Spilgut sta iz vidika varstva kacjih
pastirjev neprimerno upravljana, vegetacijsko manj raznolika in z ve¢jim plenilskim pritiskom
ribje populacije, kar potrjuje tudi tamkajsnje niZje Stevilo popisanih vrst kadjih pastirjev.

Z rezultati popisov v letih 2018-2020 smo potrdili pomen sistemati¢nega pristopa k popisu
favne kacjih pastirjev izbranega obmodja. V letu 2018 smo opravili sistemati¢ni popis, ki je
obsegal celotno terensko sezono in vkljuceval tudi vrstno usmerjene popise, medtem ko so bili
drugi popisi nenacrtovani in nakljucni. Z nesistematicnim popisom obmocja v letih 2019 in 2020,
Cetudi je skupno obsegal vec terenskih dni kot sistematicni popis v letu 2018, nismo potrdili
pojavljanja sedmih vrst, zabeleZenih v letu 2018.

Najbolj pogoste vrste v naravnem rezervatu so tudi sicer v Sloveniji splosno razsirjene in
pogoste (Kotarac 1997, CKFF 2020).

Ker smo skozi vec let pri ogroZenih rjavi devi (Aeshna grandis), deviskem pastirju (Aeshna
Isoceles) in pegastem lesketniku (Somatochlora flavomaculata) popisali veje Stevilo osebkov in
potrdili njihovo razmnozevanje, menimo, da dosegajo v naravnem rezervatu mocnejSe
populacije. Enako velja za modroritega spremljevalca (Anax parthenope), ki se v osrednji
Sloveniji pojavlja le mestoma (npr. Vinko & Tratnik 2018, Salamun 2019, Kablar 2020, Vinko &
Tratnik 2020). Vecjo Stevilénost na obravnavanem obmocju dosega Se npr. lisasti ploscec
(Libellula quadrimaculata).

Redka vrsta na tem obmodju je L. barbarus, ki je znacilna vrsta nizinskih mocvirnih travnikov
in obcasno presahlih mokriS¢, zato ne preseneca, da je zaradi izginjanja tega tipa habitata v
Sloveniji ogroZena (Kotarac 1997). Raztreseno jo najdemo po vsej drzavi, najveckrat v manjsem
Stevilu osebkov, a Stevilo njenih najdis¢ ni majhno (npr. Salamun et al. 2015, Bahor 2017, Vinko
& Tratnik 2018, Vinko et al. 2019). V naravnem rezervatu je bila prvi¢ popisana leta 1954
(CKFF 2020), naslednji¢ pa Sele v letih 2017 in 2018, ko smo jo popisali na iztoku ribnika
Rakovnik, kjer smo poleg odraslih osebkov zabelezili tudi mladostnega samca. Popisana je bila
tudi na Srednjem ribniku. Njej podobne ekoloske zahteve imata tudi zavarovani L. dryas in
L. virens, a sta pri izbiri bivaliS¢ Se bolj obCutljivi vrsti. Lestes virens smo leta 2017 zabelezili na
Velikem, Srednjem in Rezanem ribniku (Vinko et al. 2017), leta 2018 na Srednjem in Rezanem,
edini preostali podatek pa izvira iz leta 1954 (CKFF 2020). Na Velikem in Srednjem ribniku je bil
potrjen tudi razvoj vrste, na Rezanem ribniku pa z najdbo li¢inke in odraslih osebkov v dveh
zaporednih letih nanj upravi¢eno sumimo. Vrsta je zelo raztreseno razsirjena po juzni, osrednji
in severovzhodni Sloveniji, povsod pa je redka (npr. Salamun 2013, Bedjani¢ 2016, Vinko et al.
2019). Suhljati Skratec (Coenagrion pulchellum) je v Sloveniji redek in zaradi izginjanja zanj
primernih habitatov med bolj ogrozenimi vrstami. Znacilen je za osoncene stare in globoke ter
z organskimi snovmi bogate glinokopne jame in mrtvice z dobro razvito submerzno vegetacijo,
pojavlja pa se tudi na kanalih s Sotnim znacajem (Kotarac 1997). Najdemo ga na nekaj mestih
po drzavi (npr. Kotarac 1997, Vinko 2016), v vecjem Stevilu le ob Muri (Bedjani¢ 2016) in deloma
na Ljubljanskem barju (Pirnat 1998). Med vrstami rodu rdeceokcev ( Erythromma spp.), kjer smo
v nekaterih letih pri velikem rdeCeokcu (Erythromma najas) potrdili tudi dve generaciji, je
naravovarstveno najpomembnejsi £. /indenii, ki se pogosteje in v veCjem Stevilu pojavlja v
jugovzhodni Sloveniji, v severni in zahodni Sloveniji pa je redek. Na vec vodah ga najdemo Se
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na Blokah, v poredjih RinZe, Dragonje, Vipave in Ljubljanice (Bedjani¢ 2014). V dolini Drage je
bil zabelezen na Velikem in Srednjem ribniku, prvi¢ leta 2012 (Tratnik 2012a) in nato Se leta
2018. Vrsti ustrezajo s kisikom bogate vode, tako stojece kot pocasi tekoce, z razvito submerzno
ter plavajoCo vegetacijo (Kotarac 1997). Vrsto E. bimaculata smo popisali na stirih ribnikih v
dolini Drage. Sicer jo je lahko spregledati, saj odrasli vecino ¢asa prezivijo stran od vode, njihove
licinke pa se zadrzujejo med rastlinjem v globlji vodi (Kotarac 1997). V Sloveniji je najvec najdis¢
v severovzhodni Sloveniji (Bedjani¢ 1998). Habitati v naravnem rezervatu vrsti ustrezajo, saj zivi
v srednjih do velikih, obicajno globokih, stojecih vodah z blizino gozda ali grmicevja; ribe v vodi
je pretirano ne motijo (Kotarac 1997). Odrasli se izlevijo Ze v aprilu in letajo do konca junija.
Redkega in zavarovanega S. meridionale belezimo v dolini Drage od leta 2016 dalje (Vrhovnik
2016, Vinko 2017a). Posamezni osebki so bili popisani ha Prvem, Rezanem in Zadnjem ribniku.
Najdbe v Sloveniji v zadnjih letih so pokazale, da je v obalnem delu Slovenske Istre pogost
(Vinko et al. 2019), v notranjosti drzave pa nastopa bolj sporadi¢no (Bedjanic et al. 2010), a
Cedalje pogosteje (npr. Vrhovnik et al. 2016, Vinko 2016).

V raziskavi med letoma 2018 in 2020 smo na obmodju prvi¢ zabeleZili O. brunneum, ki je
sicer v Sloveniji pogosta vrsta (Kotarac 1997). Razloga, da ni bil najden Ze prej, ne poznamo.
Enako mozno je, da je bila vrsta v preteklosti spregledana, ali pa se je razsirila iz bliznjih, zanjo
sicer bolj primernih in Stevilcnejsih habitatov na Ljubljanskem barju. Treh za naravni rezervat
predhodno znanih vrst nismo popisali. Anax ephippigerje bil tu popisan zgolj med enim obiskom,
in sicer leta 2017 na Srednjem ribniku (Vinko et al. 2017). Vrsta v Sloveniji najverjetneje nima
stalnih populacij, tudi pojavlja se redko (npr. Bedjani¢ 1999, Vinko & Tratnik 2018, Vinko et al.
2019). Zgolj enkrat, in sicer leta 2006 na Velikem ribniku, je bil popisan Se C. scitulum. Ta
nizinska toploljubna vrsta je sicer v osrednji Sloveniji zelo redka, naravna sukcesija in zarascanje
pa imata nanjo negativen vpliv (Bedjanic et al. 2017). Tudi sicer redki L. dryasje bil na obmocju
popisan dvakrat, leta 1954 in 2016 (Vrhovnik 2016, CKFF 2020). Izbira si vsaj zacasno izsusene
habitate z gosto emerzno vegetacijo (Kotarac 1997), zanj pa so primerni tudi gosto obrasceni
plitvi predeli ob bregovih stojecih vod. O razsirjenosti vrste po Sloveniji od izdaje Atlasa kacjih
pastirjev Slovenije (Kotarac 1997) dalje ne vemo kaj bistveno veC. V zadnjih letih smo jo
zabeleZili na nekaj mestih na Stajerskem (Vinko 2013), Primorskem (Vinko 2016, Vinko et al.
2019) in KoCevskem (Vinko 2019). V Beli krajini, kjer je bila v preteklosti veckrat najdena, jo v
zadnjih raziskavah Cedalje redkeje opazamo (npr. Salamun 2013). V Dragi pri Igu je bil recentno
najden le en osebek na Velikem ribniku. V Casu raziskave, leta 2018, je drugi avtor drugje na
Ljubljanskem barju kot novo vrsto za to obmocje popisal A. affinis, ki je v naravnem rezervatu
nismo zabelezili.

Pojavljanja zadnjih Stirih vrst na obmocju v Casu raziskave sicer ne moremo izkljuditi, saj
smo jih med sistematskim popisom leta 2018 morda tudi zgresili. Ravno zaradi redkih vrst, ki so
v naravnem rezervatu Se malosteviléne, bi bilo treba favnisti¢ne popise opravljati bolj intenzivno.
Zaznavnost vseh vrst bi lahko izboljSali s Se intenzivnejSim vzorCenjem liCink in iskanjem levov.
Kot se je izkazalo za dobro prakso na vec primerih v Sloveniji (primerjaj Salamun et al. 2019),
bi bilo smiselno popise na Sestih najvecjih ribnikih opravljati tudi z nemotornimi plovili, saj zaradi
velikosti ribnikov in porascenih brezin ni mogoce dostopati do vseh za kacje pastirje primernih
mikrohabitatov.

V naravnem rezervatu redke vrste L. dryas, L. virens, C. scitulum, A. ephippiger,

E. bimaculata, L. pectoralis in S. meridionale se na preostalem delu Ljubljanskega barja ne
pojavljajo, redke pa so tudi sicer v osredniji Sloveniji (npr. Kotarac 1997, GovediC et al. 2012).
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Lestes barbarus, E. lindeniij, C. bidentata in navadni kamenjak (Sympetrum vulgatum) so redki
tako v naravnem rezervatu kot na preostalem delu Ljubljanskega barja in drugod v osrednji
Sloveniji (npr. Pirnat 1998, Vinko & Tratnik 2018, CKFF 2020). Coenagrion pulchellum se v
osrednji Sloveniji stalno pojavlja na Ljubljanskem barju, kjer pa je razmeroma redek (npr. Pirnat
1998, GovediC et al. 2012), v osredniji Sloveniji je bil zabelezen le Se na Radenskem polju leta
2000 (Poboljsaj et al. 2000). V naravnem rezervatu redka G. wulgatissimusin O. brunneum sta
vezana na tekoCe vode in razvoj redko zakljucita v stojecih vodah (Boudot & Kalkman 2015). Na
preostalem delu Ljubljanskega barja in v osrednji Sloveniji sta pogostejSa kot v naravnem
rezervatu (npr. GovediC et al. 2012, CKFF 2020). Zgolj za Ljubljansko barje podobno velja za
L pumilio, saj je v naravnem rezervatu zanj obCutno manj ustreznih habitatov. Zgodniji trstnicar
(Brachytron pratense), S. flavomaculata in ¢rni plosCec (Libellula fulva), ki so v naravnem
rezervatu in na preostalem delu Ljubljanskega barja razmeroma pogoste do mestoma prisotne
vrste, so v osrednji Sloveniji redke (npr. Kotarac 1997, Pirnat 2001, Vinko & Tratnik 2020). Vrsto
S. flavomaculata obenem navajamo kot znadilno vrsto krajine, kakrsno je Ljubljansko barje
(Pirnat 2001). Tu ima vrsta tudi najsStevilcnejSe populacije v Sloveniji (npr. Pirnat 1998). Veliki
studencar (Cordulegaster heros), ki je v naravnem rezervatu razmeroma pogost, je na
preostalem delu Ljubljanskega barja zaradi izostanka primernega habitata redek, v osrednji
Sloveniji pa pogost, a tudi tam vezan izklju¢no na ohranjene gozdne potoke (Salamun 2016).
Mocvirski lebduh (Coraulia aenea) je v osredniji Sloveniji in drugje na Ljubljanskem barju manj
pogost kot v naravnem rezervatu (npr. Vinko & Tratnik 2018, 2020, CKFF 2020).

Ribniki v dolini Drage pri Igu so eno najpomembnejsih Zivljenjskih okolij za kacje pastirje v
osrednji Sloveniji (primerjaj Vinko & Tratnik 2018, Salamun 2019, Vinko & Tratnik 2020). Kljub
delni izoliranosti obmodja je tukajSnja favna kacjih pastirjev zagotovo v dinamicni povezavi s
populacijami na preostalem delu Ljubljanskega barja, kjer pa so z nekaj izjemami le vodotoki
(Pirnat 2001). Za osrednjo Slovenijo belezimo 57 vrst kacjih pastirjev (glej poglavje Uvod), od
katerih je za celotno Ljubljansko barje tudi na podlagi nase raziskave sedaj znanih 51 vrst (Tab.
3), 49 pa za naravni rezervat Ribniki v dolini Drage pri Igu (Tab. 2).

Veliki studencar ( Cordulegaster heros) — studencarji (Cordulegastridae)

Cordulegaster heros je v Sloveniji splosno razsirjena in najbolj raziskana zavarovana vrsta
kacCjih pastirjev (Salamun 2016). Ker njene liCinke Zivijo zgolj v primarnih habitatih — v
ohranjenih osencenih, vecinoma gozdnih potokih v hribovitem svetu in na prehodu v ravnino, z
ustreznim drobnim pescenim, rahlo muljastim dnom, brez prevelikega strmca — je pri nas
ogrozena vrsta (Kotarac et al. 2003, GovediC et al. 2012). VecCina strug potokov, ki jih naseljuje,
ne presega dveh metrov Sirine (Salamun 2016). Odrasli letajo vecinoma od junija do druge
polovice avgusta (Kotarac 1997). Je evropski endemit, omejen na jugovzhodni del celine,
predvsem na Balkanski polotok, v Sloveniji pa je velik in vitalen del celotne populacije oz. areala
vrste (Salamun 2016, Vinko 2016).
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Cordulegaster heros je kvalifikacijska vrsta obmodcja Natura 2000 Ljubljansko barje
(S13000271) (Ur. I. RS 2004a). V naravnem rezervatu smo zabeleZili nova najdisca vrste, ki je
na obmodju razmeroma pogosta, na preostalih delih Ljubljanskega barja pa je zaradi izostanka
zanjo primernega habitata redka. Poleg v dolini Drage oz. tukajsnjem potoku Drascica, kjer
najdemo tudi vecino najdis¢ vrste na Ljubljanskem barju, je bil najden tudi na potokih Izbarica,
Zelimelj$Cica, Graben in Zadacnica, zahodno, vzhodno in juzno od naravnega rezervata
(Salamun 2017, Vinko 2017a). Poleg Drascice, kjer smo predvsem juzno nad ribniki popisali
veCje Stevilo osebkov v vseh razvojnih stadijih, smo njegove leve ali licinke nasli tudi na iztoku
in vtoku Velikega ribnika, posamicne leve pa tudi na obreZni vegetaciji ribnika (Vinko 2017a,
Vinko et al. 2017). Na veC vodah se pojavlja skupaj s sorodnim in prav tako ogrozenim
C. bidentata, ki je v naravnem rezervatu sicer redek. Potok in okoliski gozd je za namen varstva
vrste C. heros treba ohranjati v sedanjem stanju, primernem za razvoj vrste. Ohranjati je treba
naravno strugo potoka in ne posegati vanj, v bregove in okoliski pas gozda, vsaj pet metrov od
roba struge (npr. Salamun 2016).

Dristavicni spreletavec ( Leucorrhinia pectoralis) — ploscci (Libellulidae)

V Sloveniji je L. pectoralis redka vrsta (Vinko 2017b). Pojavlja se na vecjih mrtvicah in
predvsem starih, bogato zaraSCenih ribnikih na severovzhodu drzave (Bedjani¢ 2018a, Salamun
& Vinko 2018), a je podatkov malo, Se posebej novejsih (Salamun et al. 2019). Razvoj vrste v
stadiju li¢inke traja dve do tri leta, zato so ustrezne ekoloske razmere, tako v vodnem kot
obvodnem okolju, kljune za preZivetje vrste (Bedjani¢ 2015). Odrasli se pri nas pojavljajo od
zacetka maja do zacetka julija (Vinko 2017b, Salamun et al. 2019). Samci se zadrzujejo na
bogato zaraslih in z grmovijem ali dreviem obdanih najbolj osoncenih delih ribnikov, kjer se
spreletavajo nad vodno gladino ali pocivajo na izpostavljenih vejicah, steblikah rogoza ali
povesenih kopucah Sasev (Bedjani¢ 2018a). Samice ob vodi sreCamo zelo redko, parjenje naj bi
obi¢ajno potekalo v krosnjah bliznjih dreves (Bedjani¢ 2018b). Leucorrhinia pectoralis je
indikator biotsko »najbogatejSe« faze v razvoju ali stanju stojeCe vode, zato ima ohranjanje
njegovih bivaliS¢ krovni ucinek za mnoge druge ogrozene rastline in Zivali (Bedjani¢ 2015).
Razsirjen je SirSe po osredniji in severni Evropi, a je redek v mnogih drzavah, kjer se pojavlja
(Kalkman & Mauersberger 2015). Najjuzneje ga najdemo na jugovzhodu Francije, v severni
Italiji, Sloveniji in na Hrvaskem. Se juzneje — iz Pirenejev, Bosne in Hercegovine, Srbije,
Bolgarije, Makedonije in Romunije — so znane le Se posamitne starejSe najdbe. V Evropi ima
vrsta negativni populacijski trend (Kalkman et al. 2010).

Vrsto smo v naravnem rezervatu prvi¢ zabelezili v letu 2017, in sicer smo na severozahodnem
robu Srednjega ribnika popisali dva samca in samico (Vinko 2017b). Tu je bila ponovno potrjena
v naslednjih dveh letih, ko smo na bliznjem mestu istega ribnika popisali dva spolno zrela in
enega mladostnega samca ter Se dva spolno zrela samca na jugozahodnem robu Srednjega
ribnika (Salamun et al. 2019). Najdba odraslih osebkov v treh zaporednih letih in najdba
mladostnega osebka v letu 2018 potrjujeta, da se vrsta tu tudi razmnoZzuje. Srednji ribnik v
dolini Drage je obenem edino potrjeno najdisce vrste v osrednji Sloveniji (Vinko 2017b, Bedjanic¢
2018), saj novejsih podatkov o pojavljanju vrste iz tega dela drzave ni. V osrednji Sloveniji je
bil L. pectoralis predhodno popisan le dvakrat leta 1999 na glinokopih v Rovi pri Radomljah, kjer
je bil potrjen tudi razvoj vrste (Kotarac 1999, Kotarac et al. 2004). Ob pregledu opuscenih
glinokopov v Rovi v zadnjih letih je bilo ugotovljeno, da habitat zaradi neprimernega upravljanja
za vrsto trenutno ni ve¢ primeren (Vinko 2017b, Salamun et al. 2019).
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Naravna Zivljenjska okolja vrste so mezotrofne do evtrofne recne mrtvice z bogato razvitim
vodnim in obreznim rastlinjem (Bedjani¢ 2018a), ki pa jih na Ljubljanskem barju ne najdemo.
Zato so toliko pomembnejsa tu obstojeCa sekundarna bivaliS¢a — stari ekstenzivni gojitveni
ribniki z ohranjeno obrezno in vodno vegetacijo v coni zarascanja ali kopnenja. Vrsta je slabo
tolerantna na plenilski pritisk rib (Bedjani¢ 2018a), zato je slednje poleg velikega pomena
vegetacije treba resno upostevati pri upravljanju tukajsnjih ribnikov. V Dragi pri Igu je treba za
boljSe poznavanje vrste opraviti natancnejSe popise, ugotoviti StevilCnost njene populacije in
poiskati mikrohabitate za uspeSen razvoj, predvsem pa to znanje uporabiti za primerno
upravljanje s tukajsnjimi ribniki, s ¢imer bi trajnostno zagotovili pojavljanje vrste v osrednji
Sloveniji. Kot metodo za opravljanje monitoringa vrste v Dragi pri Igu, poleg obicajnega
terenskega dela s kopnega, predlagamo tudi popis iz nemotornega plovila, saj s tem povecamo
moznost zaznavnosti vrste na popisnem obmocju (Salamun et al. 2019). Predlagamo, da se
L. pectoralis uvrsti kot kvalifikacijska vrsta za obmocje Natura 2000 Ljubljansko barje
(S13000271) (Ur. I. RS 2004a).

Stanje Zivljenjskih okolij vrste se v Sloveniji slabsa (Bedjani¢ 2015, Vinko 2017b, Bedjanic
2018a, 2018b), zato so za izboljSanje njenega ohranitvenega statusa nujni aktivni varstveni
ukrepi pri upravljanju z vsemi vodami s potrjenimi najdbami vrste. Dejavniki ogroZanja vrste so
predvsem zimsko praznjenje ribnikov, praznjenje in polnjenje ribnikov v neprimernem casu in
na neprimeren nacin, evtrofikacija stojeCih voda zaradi vnosa rib, hranjenja rib ali drugih oblik
onesnazevanja, intenzivno ribogojstvo, neposreden plenilski ali kompeticijski pritisk ribje
populacije, posredni vplivi naselitve prestevilne ribje populacije, sprememba sestave obrezne in
vodne vegetacije, uniCevanje naravne obrezne zarasti, uporaba biocidov in pretirano gnojenje
njivskih in travniskih povrsin v okolici vodnega bivalis¢a (BedjaniC 2015, Vinko 2017b, Bedjanic
2018a, Salamun et al. 2019). Vse te dejavnike bi lahko zaznali tudi v naravnem rezervatu, saj
zanj ni sprejetega upravljavskega nacrta, trenutni edini del aktivnega upravljanja z deli obmodja
pa je primarno ribogojsko usmerjen. ZaCetna pozornost naj se usmeri predvsem v manj
intenzivno ribogojstvo in primerno skrb za vegetacijo. Praznjenja ribnikov, predvsem vecdnevne
izsusitve, licinke L. pectoralis in drugih vrst z ve€letnim vodnim razvojem ne prezivijo in so tako
lahko Ze s Casovno hitrim neprimernim posegom njihove populacije preprosto izbrisane
(Bedjanic 2018a). Ce je praznjenje ribnikov nujno potrebno, naj se opravi zgolj v pozni jeseni,
v dezevnem obdobiju in za kratek ¢as nekaj dni, da se dno ribnika ne more presusiti ali zamrzniti.
Za zagotavljanje osnovnih razmer za obstoj stabilne populacije L. pectoralis predlagamo, da se
vsaj Srednjega ribnika, kjer smo to skrajno ogrozeno vrsto kacjih pastirjev popisali med letoma
2017 in 2019, ne prazni naslednjih 5-10 let in da se vanj ne vlaga rib. Za izboljSanje stanja
ribnikov v dolini Drage je tako nujna uvedba prilagojenega in ohranjanju narave podrejenega
ekstenzivnega gospodarjenja z mocvirnimi in vodnimi povrSinami. Pripraviti je treba nacrt
upravljanja, ki bo spodbujal sonaravno rabo tega obmocja, natancno doloCal previadujoci
naravovarstveni pomen ribnikov in dolocal vlogo upravitelja. Kot predlagajo Ze npr. Salamun et
al. (2019), morata monitoring za L. pectoralis in nacrt upravljanja z bivalis¢i vrste nujno
vkljuevati tudi opazovanja stanja vodnega okolja v hladnejsi polovici leta ter tudi natancno
belezenje izpustov vode, njih trajanje in belezenje drugih relevantnih okoljskih parametrov.
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Zagotavljanje varstva kacjih pastirjev na obmocju Ribnikov v dolini
Drage pri Igu

V naravnem rezervatu Ribniki v dolini Drage pri Igu najdemo z vidika favne kacjih pastirjev
vrstno najbogatejse vode v Sloveniji in je z vidika favne kacjih pastirjev biodiverzitetno vroca
tocka Slovenije (primerjaj Salamun 2013, Salamun et al. 2015, Vinko 2016, Bahor 2017, Vinko
et al. 2019). Izmed manjsih obmocij, kjer je bilo zabelezeno enako Stevilo vrst kot v Dragi pri
Igu, torej 49, lahko postavimo v ospredje le Se akumulacijo Medvedce in krajinski park Racki
ribniki-Pozeg (Bedjani¢ 2009). Ker v osrednji Sloveniji ni veliko vedjih stojecih vod, so ribniki v
dolini Drage Se toliko pomembnejsi za ohranitev pestrosti kacjih pastirjev, tudi SirSe regije.

Kot so opozorili ze Govedic et al. (2012), je nujna sistematicna raziskava celotnega obmocja
Ljubljanskega barja z beleZenjem tako pojavljanja in gostote vrst kot tudi neustreznosti
posameznih vod in obmocij. Treba je izdelati popis kacjih pastirjev celotnega Ljubljanskega
barja, s poudarkom na zavarovanih in ogroZenih vrstah, pri ¢emer je poleg mednarodno
varovanih vrst smiselno dati poudarek tudi na vrstah stojecih vod, ki jih na Ljubljanskem barju
Z iziemo obravnavanega naravnega rezervata ni veliko. Nujno je opraviti tudi populacijsko
raziskavo vrste L. pectoralis na Ribnikih v Dragi in vse vode s potrjenimi najdbami vrste primerno
upravljati. Za izboljSanje ohranitvenega statusa vrste so nujno potrebni aktivni varstveni ukrepi,
podlaga zanje pa je natancna inventarizacija trenutnega stanja. Zahteve vrste in izsledke
potrebnih raziskav je tako treba vkljuciti v nadaljnje upravljavske nacrte obmocja. Zastaviti je
treba tudi nadaljnje spremljanje stanja ekoloskih razmer in ohranitvenega statusa populacije
vrste L. pectoralis. Za obravnavan naravni rezervat predlagamo tudi sistemati¢no spremljanje
stanja vseh drugih ogrozenih vrst.

Vecina dejavnikov, ki negativno vplivajo na prezivetje populacij ogrozenih vrst kacjih
pastirjev, je zelo kompleksna (Bedjani¢ 2000). V dolini Drage kacje pastirje najbolj ogrozajo
izsusitev ali praznjenje in polnjenje ribnikov v neprimernem casu in na nepravilen nacin,
evtrofikacija, naseljevanje rib in njihova Steviléna populacija, odstranjevanje vodnega in
obreznega rastlinja, odstranjevanje grmis¢, mejic in drevja v SirSi okolici vod, naselitev
tujerodnih vrst in morebitni posegi v gozdne potoke. Z varovanjem ogroZenih vrst in njihovih
habitatov se bodo socasno ohranile tudi populacije splosno razsirjenih vrst. Za ohranjanje in
izboljSanje stanja ribnikov v dolini Drage je nujna uvedba prilagojenega in ohranjanju narave
podrejenega ekstenzivnega gospodarjenja z mocvirnimi in vodnimi povrSinami. Pripraviti je treba
nacrt upravljanja, ki bo spodbujal sonaravno rabo tega obmocja in natancno dolocal prevladujoci
naravovarstveni pomen ribnikov ter vlogo upravitelja.
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Summary

The Ribniki v dolini Drage pri Igu Nature Reserve is located at the south-eastern outskirts of Ljubljansko
barje in Central Slovenia and is part of the Natura 2000 site and Ljubljansko barje Landscape Park.

Until recently, odonatological research in the area was relatively scarce and fragmented. Current knowledge
on the odonate fauna of the area is summarized based on studies carried out in the 2018-2020 period and
on older unpublished data of the authors, as well as complete review of published and »grey« literature. In
2018, a systematic field survey was performed and 46 odonate species were recorded in this Nature Reserve
(Tab. 2, Fig.1). Altogether, of the 72 species of Odonata known for Slovenia, 49 have been listed in the
1954-2020 period in the study area (Tabs. 2, 3). The localities surveyed in the reserve and the number of
hitherto recorded odonate species on each locality are presented in Fig. 2. The highest species diversity has
been established on the nearby fishponds in the reserve’s core area, with a total of 35 to 44 recorded
species at each of them.

Of the recorded species, 17 are endangered, 5 are in Slovenia protected and 2 listed in the appendices to
the Habitats Directive. Data analysis also showed that 15 species are rare in the area. The local odonate
fauna is compared with the odonate fauna of the wider area, with a list of 51 Odonata species provided for
or the entire Ljubljansko barje. Out of these, Lestes dryas, L. virens, Coenagrion scitulum, Anax ephippiger,
Epitheca bimaculata, Leucorrhinia pectoralis and Sympetrum meridionale have so far been found only in the
area of Draga pri Igu and are rare in Central Slovenia as well (Tab. 3).

Records of some threatened and rare species are discussed in the broader context of their distribution in
Slovenia. The same goes for the two species from the appendices of the Habitat Directive, the yellow-
spotted whiteface (Leucorrhinia pectoralis) and the Balkan goldenring (Cordulegaster heros). The first is
critically endangered in Slovenia and has not been recently recorded elsewhere in central part of our country.
In the reserve, it was observed in the years 2017-2019. On the other hand, the Balkan goldenring is
widespread in Slovenia. It is relatively common in the reserve, but rare in the remaining parts of the
Ljubljansko barje due to the lack of suitable habitat.

Among the recommendations for the reserve’s management, we propose to initiate odonatological research
of the entire wider area of Ljubljansko barje, while monitoring of the conservation status of endangered
species in the nature reserve and systematic population research of L. pectoralis are necessary, too, and
should be established as soon as possible. In order to sustain and improve the conditions of the fishponds
in the Draga valley, it is necessary to introduce adapted extensive management of fishponds and other
wetland areas, which will be subordinated to nature conservation. It is necessary to prepare a management
plan that will promote sustainable use of this area, determine the predominant nature conservation
importance of the fishponds and specify the role and obligations of the manager.

In conclusion, we point out that the Ribniki v dolini Drage pri Igu Nature Reserve is crucial for

conservation of the odonate fauna of Central Slovenia and that from the odonatological point of view it
represents a biodiversity hot spot in Slovenia.

Zahvala

Raziskava v letu 2018 je potekala v projektni nalogi Slovenskega odonatoloskega drustva na podlagi javnega narocila
Javnega zavoda Krajinski park Ljubljansko barje st. 430-076/2018-3 Ohranitveni ukrep — Kacji pastirji »Popis vrst kacjih
pastirjev na obmocju naravnega rezervata Ribniki v dolini Drage pri Igu«. Del favnisticnih podatkov je bil pridobljen na
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dogodkih BioBlitz Slovenija (2017) in Mednarodna delavnica o dolocanju levov kadjih pastirjev (2017), ki ju je sofinanciralo
Ministrstvo RS za okolje in prostor v okviru projekta »Invazivke nikoli ne pocivajo: OzavesCanje o in prepreCevanje
negativnega vpliva invazivnih vrst na evropsko ogroZene vrste«, 7. Mednarodno srecanje odonatologov Balkana (2017), ki
je bilo podprto $e s strani Studentske organizacije Univerze v Ljubljani, World Dragonfly Association (ZDA), Gesellschaft
deutschsprachiger Odonatologen (Nemdija), in v projektu »Se smo tu — domorodne vrste Se nismo izrinjene« (2018), ki ga
je sofinanciralo Ministrstvo RS za okolje in prostor. Poleg avtorjev je svoje podatke v Podatkovno zbirko CKFF v sodelovanju
s SOD prispevalo $e 37 popisovalcev, za kar se jim iskreno zahvaljujemo.
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Kobilica selka Locusta migratoria Linnaeus, 1758
(Orthoptera: Acrididae) — stara in nova vrsta v favni
kobilic Slovenske Istre
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E-mails: matjaz.bedjanic@nib.si, alenka.zunic-kosi@nib.si

Izvlecek. V nedavno objavljeni monografski obdelavi favne kobilic Slovenske Istre kobilica selka Locusta
migratoria ni bila vkljuCena na regionalni seznam vrst. Ob zgodovinskih podatkih o pojavljanju vrste v regiji, ki
segajo v obdobje od 15. do 18. stoletja, ter dveh spregledanih objavljenih podatkih iz zadnjih dveh desetletij so
predstavljena nova opazovanja kobilice selke v aprilu in septembru 2020 na treh lokalitetah v Slovenski Istri. V
zakljucku je dodana kratka razprava o varstvenem statusu te zavarovane vrste kobilic v Sloveniji.

Klju¢ne besede: kobilice, Locusta migratoria, razsirjenost, Slovenska Istra, Slovenija

Abstract. The migratory locust Locusta migratoria Linnaeus, 1758 (Orthoptera: Acrididae) — old
and new species in the grasshopper fauna of Slovenian Istria — In the recent monographic account on the
grasshopper fauna of Slovenian Istria, the migratory locust Locusta migratoria has not been included on the regional
species list. Along with historical data on the occurrence of the species in the region dating back to the 15t to 18t
centuries and two overlooked published records in the last two decades, new observations of migratory locust in
April and September 2020 at three localities in Slovenian Istria are presented. In conclusion, the conservation
status of this protected grasshopper species in Slovenia is briefly discussed.

Key words: grasshoppers, Locusta migratoria, distribution, Slovenian Istria, Slovenia
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Uvod

Favna kobilic (Orthoptera) Slovenske Istre je v slovenskem merilu razmeroma dobro
raziskana. V nedavno objavljeni obsirni in zgledno pripravljeni monografski obdelavi, Gomboc
(2019) navaja za obmocje Slovenske Istre kar 97 vrst kobilic — 59 vrst dolgotipalcnic (Ensifera)
in 38 vrst kratkotipalCnic (Caelifera). Med slednjimi v seznamu presenetljivo manjka kobilica
selka Locusta migratoria Linnaeus, 1758 — vrsta, katere roji so v preteklih stoletjih tudi v
Slovenski Istri nekajkrat povzrodili pravcato naravno katastrofo (Ogrin 2012, 2019).

Kobilica selka sodi med najveCje predstavnice reda pri nas, v podredu kratkotipalCnic
(Caelifera) jo po velikosti nekoliko prekasa le egipCanska kobilica Anacridium aegiptium
(Linnaeus, 1764). Dolzina telesa samca dosega do 40 mm, medtem ko so samice veCje, z dolZino
telesa do 52 mmm, Cemur je treba pristeti Se dolge pokrovke, ki presegajo konico zadka
(Us 1992, Bellmann et al. 2019). Vrsta je ze zgolj na podlagi velikosti razmeroma lahko
prepoznavna. Osnovna obarvanost telesa je lahko zelena, olivnorjava ali sivkastorjava. Za omi
se pogosto vleCe ozka svetla proga, ki se lahko nadaljuje na ovratnik in je spodaj ter zgoraj
obdana s temnejsim robom. Ovratnik je robusten z lokasto dvignjenim osrednjim grebenom,
pokrovki sta zeleni ali rumenkastorjavi z rjavimi pegami in daleC presegata koleni zadnjih nog,
katerih goleni sta rdeckasto obarvani. Obarvanost in morfologija ter biologija osebkov se
spreminjata v odvisnosti od gostote populacije li¢ink kot posledica stresnih hormonov (t. i. fazi
solitaria in gregaria), celo do te mere, da so omenjeni morfoloski obliki nekoC imeli za loceni
vrsti.

Kobilica selka je termofilna in vlagoljubna vrsta, naseljuje niZinska mokriS¢a s trstiCjem,
mokrotne travnike, obale rek in jezer, pa tudi susnejSe predele in ruderalne povrsine (Us 1992,
Bellmann et al. 2019). Je Siroko razSirjena v zmernih in tropskih predelih vzhodne poloble.
V Evropi sega njena razsirjenost od Azorskih in Kanarskih otokov prek celotnega Sredozemlja
juzno od Alp, do Gr¢ije in dalje na vzhod do Kaspijskega jezera. Do druge polovice 19. stoletja
so selitveni roji kobilic selk iz jugovzhodne Evrope in Male Azije obc¢asno prodirali do nasih krajev
ter tudi severneje do srednje in severne Evrope, kasnejsi izsuSevalni in drugi posegi v nizinah
ob Donavi v Romuniji in ob drugih rekah proti vzhodu pa naj bi tamkajSnje populacije toliko
okrnili, da do prenamnotzitev in oblikovanja ogromnih selitvenih rojev ne prihaja ve¢ (Camuffo
& Enzi 1991, Bellmann et al. 2019). V zadnjih desetletjih so znane najdbe ve¢inoma posameznih
primerkov kobilic selk tudi severno od Alp, vendar je njihov izvor najverjetneje povezan s pobegi
iz ujetnistva, saj je gojitev vrste za terarijske namene v Evropi zelo razmahnjena (Hochkirch
et al. 2016a, Bieringer 2017, Bellmann et al. 2019). V oceni ogrozenosti vrste v Evropi in globalno
(Hochkirch et al. 2016a, 2016b) je kobilica selka uvrscena v IUCN-kategorijo neogrozenih vrst
(Least Concern — LC).

V Sloveniji lahko konkretne novodobne podatke o pojavljanju kobilice selke prestejemo
skorajda na prste ene roke, medtem ko je histori¢nih virov o pojavljanju nepreglednih rojev teh
zuzelk iz obdobja od 14. do 18. stoletja nekaj vec. Tako npr. Bedjanic (2009) povzema nekatera
porocila o pojavljanju kobilic selk na obmocju med Pohorjem in Halozami med 14. in 16.
stoletjem, Ogrin & Kosmac (2013) pa v analizi vremenskega in podnebnega dogajanja na podlagi
Valvasorjeve Slave vojvodine Kranjske in nekaterih dodatnih virov navajata nekaj zabelezenih
napadov med 15. in 18. stoletjem. Sattler (1891) podrobno opisuje napade kobilic selk in
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povzroCeno Skodo tudi v nasih krajih ter omenja, podobno kot Ze Ogrin & Kosmac (2013) za
Kranjsko, zadnje mnoZi¢no pojavljanje teh zuzelk na Stajerskem v letu 1782. Tudi v znamenitem
Scopolijevem delu Entomologia carniolica je kobilica selka nasla svoje mesto, in sicer je poleg
kratkega opisa omenjena za okolico Gorice (Scopoli 1763). Za Kranjsko jo sredi 19. stoletja
navaja Schmidt (1866), ki je zapisal, da se »... pojavija na Kranjskem preko celega leta, vendar
k najvecji sreci ne zelo pogosto, v nekaterih letih le posamic, med julijem in septembrom na
poljih v ravnini in na mocvirnih tleh«. Kobilici selki gre pripisati tudi Schmidtovo navedbo taksona
Pachytylus cinerascens Fieber, za katerega je zapisal, da se » vcasih pojavija Ze proti koncu junija
do avgusta, na viaznih traviscih, vendar vedno poredko« (Schmidt 1866). Podatek o primerkih
kobilice selke v zbirki Prirodoslovnega muzeja Slovenije s Stola v Karavankah najdemo v
Us (1971) in Us (1992), najdbo osamljenega primerka blizu Crne vasi na Ljubljanskem barju pa
omenjata Gomboc & Segula (2008). Malostevilni recentni podatki so bili najverjetneje razlog, da
je kobilica selka v Sloveniji uvrs¢ena na RdeCi seznam ravnokrilcev, in sicer v kategorijo
prizadetih vrst (E1). Kot ogroZeno vrsto jo varuje Pravilnik o uvrstitvi ogroZenih rastlinskih in
Zivalskih vrst v rdeci seznam (Ur. |. RS 2002), sodi pa tudi med zavarovane vrste po Uredbi o
zavarovanih prosto Zivecih Zivalskih vrstah (Poglavje 2, Priloga A; Ur. I. RS 2004).

Kot Ze uvodoma omenjeno, so roji kobilic selk v preteklih stoletjih nekajkrat obiskali tudi
Slovensko Istro, in sicer v letih 1442, 1475, 1611, 1644, 1720 in 1741 (Ogrin 2012, 2019). Sele
ob pisanju prispevka o opazovanjih vrste v Slovenski Istri v letu 2020, ki so podrobneje
predstavljena v nadaljevanju, sta bili pri preverjanju literature »odkriti« dodatni novodobni
omembi vrste s tega obmocja. V poroCilu o delu skupine za kobilice na Raziskovalnem taboru
Studentov biologije Dekani 2004 je tako kobilica selka navedena za okolico Padne (Koce 2005,
2007), fotografijo vrste v monografiji o Skocjanskem zatoku pa brez natancne lokalitete
predstavlja Se Geister (2016).

Materiali in metode

Raziskava kobilic Slovenske Istre v letu 2020, ki je postregla z novimi opazovaniji kobilice
selke, je potekala le priloznostno, 24. 4. 2020 in 19. 9. 2020. Kobilice so bile vecinoma
fotografirane, vrste smo dolocali na terenu in kasneje na podlagi pregleda fotografij. Raziskava
je potekala na podlagi dovoljenja za izjemen lov in raziskovanje vseh vrst kobilic (Orthoptera)
za potrebe znanstveno raziskovalne in izobrazevalne dejavnosti, ki ga je pod Stevilko 35601-
14/2011-08 dne 22. 3. 2011 prvemu avtorju izdalo Ministrstvo za okolje, prostor in energijo.

Opis raziskovanega obmocja

Slovenska Istra je slovenska primorska pokrajina, ki leZi med Trzaskim zalivom na zahodu,
Slavnikom s Cicarijo na vzhodu, na severu in jugu pa jo zamejujeta drzavni meji z Italijo in
Hrvasko (SI. 1). Je reliefno bogato razgibana pokrajina, prevladuje submediteranska vegetacija.
OZje obmocje, na katerem je potekala raziskava, sega na severu od obalne ravnice oz.
Skocjanskega zatoka pri Kopru prek flisnih Koprskih Brd po dolini Drnice, na jugu pa do obronkov
pobodij nad dolino reke Dragonje jugovzhodno od zaselka Dragonja. Podnebje na tem obmocju
je submediteransko, najtoplejSe v Sloveniji, s povprecnimi januarskimi temperaturami nad 4 °C
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in julijskimi nad 22 ©C. Tudi razporeditev padavin z letno koli¢ino okoli 1000 mm je
submediteranska, najbolj namocena je jesen, najmanj padavin pa pade ob koncu zime in
zaCetku pomladi ter v juliju in avgustu, ko se pojavi susa (Ogrin 2019).
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Slika 1. Obmodje zahodnega dela Slovenske Istre z oznacenimi literaturnimi in novimi podatki o pojavljanju kobilice selke
Locusta migratoria iz leta 2020 (kartografska osnova: Ali Salamun).

Figure 1. Map of the western part of Slovenian Istria with indicated published data and new data on the occurrence of
the migratory locust Locusta migratoria in 2020 (base map: Ali Salamun).

Rezultati

Prvo presenetljivo srecanje s kobilico selko v Slovenski Istri v letu 2020 izvira iz
spomladanskega obdobja. Dne 24. 4. 2020 je bila samica fotografirana pozno dopoldan na redko
porascenih, nedavno izkréenih neobdelanih povrsinah severno od makadamske ceste, ki pelje
mimo odlagalis¢a odpadkov, jugovzhodno od vasi Dragonja (Tab. 1, Lok 4a; SI. 2b, 3a).
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Dodatna opazovanja vrste izvirajo iz konca poletja. Dne 19, 9. 2020 je bila pozno dopoldan
samica kobilice selke opaZena in fotografirana na krozni poti v Skocjanskem zatoku, nedale¢ od
informacijskega centra, na manjSem traviscu pri odprti staji za kamarske konje (Tab. 1, Lok 1b,
Sl. 2a). Poleg fotografiranega osebka je bila opazovana Se ena samica.

Tabela 1. Novodobni podatki o pojavljanju kobilice selke Locusta migratoria v Slovenski Istri. Geografska lega lokalitet je
prikazana na Sl. 1.

Table 1. Recent data on the occurrence of the migratory locust Locusta migratoria in Slovenian Istria. Geographic
position of localities is depicted in Fig. 1.

Zap. st.
lokalitete Opis lokalitete, koordinate in datum opazovanja Vir / Opazovalec

Lok 1a Koper, Naravni rezervat Skocjanski zatok; Geister (2016)
[GKY: 403398, GKX: 45707; natan¢na lokaliteta in datum
nista znana]

Lok 1b Koper, Naravni rezervat Skocjanski zatok; travié¢e ob M. Bedjani¢
krozni poti 120 m JV od informacijskega centra;
GKY: 403679, GKX: 45821; 19. 9. 2020

Lok 2 Padna, ob glavni cesti Koper-Dragonja, gojeni travniki, Koce (2005, 2007)
njive in vrtovi, nasadi asparagusa, grmicje;
GKY: 396926, GKX: 39829; [13.-23. 7. 2004; tocen datum
ni podan]

Lok 3 Padna, ob glavni cesti Koper-Dragonja, 720 m SSZ od M. Bedjanic
Padne; redko porastene ruderalne povrsine z manjSo
mlako;
GKY: 397123, GKX: 40103; 19. 9. 2020

Lok 4a Dragonja, obmodje S od makadamske ceste mimo  A. Zuni¢ Kosi
odlagalis¢a odpadkov, 1,3 km 1V od vasi Dragonja; redko
porascene nedavno izkréene neobdelane povrsine;
GKY: 396699, GKX: 34974; 24. 4. 2020

Lok 4b Dragonja, obmoéje J od makadamske ceste mimo M. Bedjani¢
odlagalis¢a odpadkov, 1,3 km JV od vasi Dragonja;
ruderalne povrsine s kupi navozene zemljine;
GKY: 396569, GKX: 34847; 19. 9. 2020

Opazovanje kobilice selke v Skocjanskem zatoku je spodbudilo obisk obmocja ob odlagalisCu
odpadkov jugovzhodno od vasi Dragonje, kjer je bila vrsta fotografirana ze spomladi. Ze kmalu
je bil juzno od makadamske ceste, ki pelje v dolino Dragonje mimo odlagaliS¢a odpadkov
(Tab. 1, Lok 4b, Sl. 2b), na kupih navozZene zemljine opazen samec kobilice selke. Poskusi
fotografiranja in priblizevanje so ga nekajkrat pregnali v do desetmetrske polete, pri Cemer je
bilo v letu slisati znacilni Sklepetajoci zvok kril. Na obmodju je bil opazovan in fotografiran Se en
samec. Pregled ruderalnih povrsin in terasastega pobocja ob odlagaliS¢u odpadkov severno od
makadamske ceste (Tab. 1, Lok 4a) ni postregel z dodatnimi opazovanji. Na omenjenih
pregledanih obmocjih ob odlagalis¢u odpadkov so bile sicer v veCjem Stevilu opazovane Se
modrokrila pes¢enka Oedljpoda caerulescens (Linnaeus, 1758), kratkokrila jagodnica Pezotettix
giornae (Rossi, 1794), hrumeca poletavka Aiolopus strepens (Latreille, 1804) in laska kobilica
Calliptamus italicus (Linnaeus, 1758), posamiC pa so bile ob nekaj nedolocenih predstavnicah iz
druZine SCebetulj (Acrididae) zabeleZzene Se egipCanska kobilica Anacridium aegiptium (Linnaeus,
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1764), primorska srparica Phaneroptera nana Fieber, 1853, primorska plenilka Decticus albifrons
(Fabricius, 1775) ter bordojski muren Eumodicogryllus burdigalensis (Latreille, 1804).

V zgodnjem popoldnevu je bil z opazovanjem treh samcev in stirih samic kobilice selke nagrajen
Se obisk redko porascenih ruderalnih povrsin ob glavni cesti Koper-Dragonja, severozahodno od
Padne (Tab. 1, Lok 3; SI. 2c in 2d, SI. 3b in 3c). Ob kobilici selki so bile na obmocju posamic
opazovane $e modrokrila peScenka, hrumeca poletavka, laska kobilica in egipanska kobilica.

Slika 2. Lokalitete v Slovenski Istri, kjer je bila aprila in septembra 2020 opazovana kobilica selka Locusta migratoria: (a)
Naravni rezervat Skocjanski zatok pri Kopru (Lok 1b), (b) obmocje ob odlagalis¢u odpadkov jugovzhodno od vasi
Dragonja (Lok 4b v ospredju, 4a v ozadju), (c-d) obmocje ob glavni cesti Koper-Dragonja, severozahodno od Padne
(Lok 3) (foto: M. Bedjanic).

Figure 2. Localities in Slovenian Istria where migratory locust Locusta migratoria was observed in April and September
2020: (a) Skocjanski zatok Nature Reserve near Koper (Lok 1b), (b) area next to the landfill southeast of Dragonja
village (Lok 4b in the foreground, in the background 4a), (c-d) area along the main road Koper-Dragonja, northwest of
Padna village (Lok 3) (photo: M. Bedjanic).
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Slika 3. Kobilica selka Locusta migratoria: (a) samica, obmocje ob odlagalis¢u odpadkov jugovzhodno od vasi Dragonja
(Lok 4a, 24. 4. 2020); (b) samica, obmocje ob glavni cesti Koper-Dragonja, severozahodno od Padne (Lok 3, 19. 9.
2020); (c) samec, obmocje ob glavni cesti Koper-Dragonja, severozahodno od Padne (Lok 3, 19. 9. 2020)

(foto: A. Zuni€ Kosi, M. Bedjanic).

Figure 3. Migratory locust Locusta migratoria: (a) female, area next to the landfill southeast of Dragonja village (Lok 4b,
24, 4. 2020); (b) female, area along the main road Koper-Dragonja, northwest of Padna village (Lok 3, 19. 9. 2020);
(c) male, area along the main road Koper-Dragonja, northwest of Padna village (Lok 3, 19. 9. 2020)

(photo: A. Zuni¢ Kosi, M. Bedjanic).
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Razprava

Ceprav v monografski obdelavi favne kobilic Slovenske Istre kobilica selka ni omenjena
(Gomboc 2019), je njeno pojavljanje na obmodcju pricakovano in na podlagi histori¢nih in
novodobnih objav ter opazovanj iz pricujoCega prispevka tudi potrjeno. Vsekakor je zanimivo,
da opazovanj te velike in markantne kobilice ni ve¢, saj velja Slovenska Istra v ortopteroloskem
oziru za razmeroma dobro raziskano in je tudi priljubljen cilj ljubiteljskih entomologov ter
naravoslovnih fotografov. Sklepamo, da je razlog v redkosti vrste in morda njenem pogostejsem
pojavljanju le v posameznih letih ali posameznih delih leta.

Podobno velja pravzaprav za SirSo regijo, od koder objavljenih favnisti¢nih podatkov ni ravno
veliko, Ceprav nekateri avtorji kobilico selko oznaCujejo kot »pogosto«. V monografiji o
ravnokrilcih Istre navaja Krauss (1878) le staro Scopolijevo navedbo iz Gorice (Scopoli 1763) in
Schmidtova opazovanja za Kranjsko (Schmidt 1866) ter dodaja opazovanja iz Furlanije Julijske
krajine, nedaleC od slovenske meje pri Trzicu, kjer vrsta ni bila redka na mocvirnih travnikih
blizu obale. Padewieth (1900) omenja vrsto za okolico Reke, Karny (1907) pa dodaja Se nekaj
raztresenih lokalitet proti jugu, med njimi Bokanjacko blato pri Zadru, Kotor, Hvar in Mostar. Za
Hrvasko Skejo et al. (2018) dobro stoletje kasneje povzemajo, da so iz panonskega dela drzave
za kobilico selko znani le historicni podatki, v sploSnem vrsta ni pogosta, pojavlja se v Dinaridih,
v mediteranski regiji, kjer je pogostejsa proti jugu, pa jo avtorji navajajo za Istro, Kvarner,
jadranske otoke, Dalmacijo in okolico Dubrovnika. V zadnjih letih je bila opazovana na nekaj
lokalitetah v ve¢jem Stevilu. V sosednii Italiji, poleg Ze omenjenega podatka iz Krauss (1878),
vrsto za Furlanijo kot bolj ali manj pogosto v celotni regiji omenja Se Lazzarini (1896). V
monografiji o favni ortopteroidov Benecije navajajo Fontana et al. (2002) kobilico selko kot
pogosto ob jadranski obali. V pregledu favne kobilic obale Jadranskega morja v Italiji navajata
Fontana & Kleukers (2002) kobilico selko kot eno izmed znacilnih vrst za obalna mokrisc¢a, brez
podrobnejsSih podatkov. Buzzeti et al. (2011) so jo zabeleZili na obmocju Magredi di San Quirino
zahodno od Vidma.

Dodajmo Se, da vecina starejsih avtorjev (npr. Schmidt 1866, Krauss 1878, Padewieth 1900)
navaja kobilico selko pod dvema taksonoma Pachytylus migratorius (Linnaeus, 1758) in
Pachytylus cinerascens (Fabricius, 1781), ali (npr. Karny 1907) pod dodatnim sinonimom
Pachytylus danicus (Linnaeus, 1766), vecina italijanskih avtorjev (npr. Fontana et al. 2002,
Buzzeti et al. 2011) pa kot podvrsto Locusta migratoria cinerascens Fabricius, 1781. HistoriCna
delitev te polimorfne vrste na Stevilne podvrste na podlagi morfoloskih znakov je sporna.
Z molekularnimi ter filogeografskimi raziskavami je bilo pred kratkim pokazano (Ma et al. 2012,
Ma & Kang 2013), da obstajata le dve podvrsti — L. migratoria migratoria Linnaeus, 1758 in
L. migratoria migratorioides (Reiche & Fairmaire, 1849). Nominotipska podvrsta je razsirjena v
zmernih predelih Evrazije, podvrsta L. migratoria migratorioides pa v Afriki, juzni Evropi, na
Bliznjem vzhodu, v juzni in jugovzhodni Aziji ter Oceaniji (Ma et al. 2012, Ma & Kang 2013).
Meja razSirjenosti podvrst oz. kontaktna cona med taksonoma naj bi med drugim potekala zelo
blizu Slovenije in na Hrvaskem, zato so za razjasnitev tega vprasanja tudi pri nas potrebne
dodatne favnisticne in molekularne raziskave (Skejo et al. 2018).
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V Sloveniji ima kobilica selka status ogrozene vrste — uvrSCena je na Pravilnik o uvrstitvi
ogroZenih rastlinskih in Zivalskih vrst v rdeci seznam (Ur. |. RS 2002) in zavarovana z Uredbo o
zavarovanih prosto Zivecih Zivalskih vrstah (Ur. |. RS 2004). V nekaterih evropskih drZavah je
prav tako uvrsCena na rdece sezname, npr. v Belgiji in na Nizozemskem kot regionalno izumrla
vrsta, v Avstriji in Svici kot skrajno ogroZena vrsta, medtem kot je v Franciji obravnavana kot
neogroZena vrsta (Hochkirch et al. 2016a). Njena ogroZenost v Evropi in globalno (Hochkirch et
al. 2016a, 2016b) naj ne bi bila zaskrbljujoca, saj je kobilica selka uvrstena v IUCN-kategorijo
neogrozenih vrst (Least Concern — LC). Pri tem je treba dodati, da v oceni ogrozenosti vrste
Hochkirch et al. (2016a) poudarjajo, da so pri vrsti izrazena ekstremna populacijska nihanja in
da so v delih areala, kot npr. v severni Italiji in Romuniji, kljub nepoznanemu splosnemu trendu,
populacije v upadu.

Razmislek o dejanski ogrozenosti kobilice selke v Sloveniji je teZaven iz veC vidikov.
Histori¢no pojavljanje pozresnih rojev teh Zuzelk je v nasih krajih neaktualno Ze vec kot dve
stoletji. Takratne mnozi¢ne invazije kobilic selk so bile povezane z ugodnimi razmerami za razvoj
licink daleC v jugovzhodni Evropi in Mali Aziji ter hkrati tudi z ustreznim gibanjem zracnih tokov,
ki so odraslim kobilicam v obdobju vec stoletij obcasno omogocali pot do srednje Evrope. Ali so
bile med temi invazijami kobilice selke v manjsih populacijah pri nas stalno prisotne ne vemo,
Ceprav porocanje Schmidta za Kranjsko iz sredine 19. stoletja (Schmidt 1866) to posredno
potrjuje. Poldrugo stoletje kasneje se v razmislek o ogrozenosti vrste vkljuCi Se dejstvo, da
kobilice selke marsikje gojijo in prodajajo kot priljubljeno terarijsko hrano, pri ¢emer ni moc
izkljuciti vnosa jajCec ali pobega li¢ink in odraslih Zivali v naravo. Se posebej v okolici velikih
mest je v tem oziru treba pretehtati vsako najdbo. Ker so kobilice selke dobre letalke, je pri
opazovanju zlasti posamicnih osebkov mogoce, da vrsta v obmocju najdbe nima avtohtone
populacije, ampak lahko osebek izvira iz populacije v bliznji ali daljni okolici. V Slovenski Istri so
nizinska mokrisca s trsti¢jem in mokrotni travniki v preteklosti pretrpeli drasticne spremembe in
so zelo ogrozen ter fragmentiran habitatni tip, vendar se je trend izgube tovrstnih za vrsto
potencialno ustreznih bivaliS¢ z zavarovanjem nekaterih obalnih mokriS¢ upocasnil. Opazovanja
odraslih osebkov iz Slovenske Istre po drugi strani kaZejo, da kobilica selka naseljuje tudi
ruderalne povrsine, torej neogrozen tip habitata, ki ga v danasnjih ¢asih ne manjka.

Ali je torej kobilica selka v Sloveniji ogrozena? Za dokoncen odgovor na vprasanje so
vsekakor potrebne nadaljnje raziskave. V notranjosti drzave je treba morebitne populacije vrste
podrobneje raziskati in ugotoviti, ali so reliktni ostanek nekdanjih populacij ter ali so na doti¢nem
obmodju avtohtone. Za klimatsko toplejsi zahodni del drzave oz. Slovensko Istro lahko na
podlagi objavljenih in novih podatkov sklepamo, da se kobilica selka tukaj pojavlja Ze vsaj
poldrugo desetletje, da odrasli osebki vsaj obCasno tudi prezimijo in da se vrsta na obmocju
uspesno razmnozuje. Zelo verjetno gre za eno najbolj severnih metapopulacij vrste ob jadranski
obali, pri Cemer pa na podlagi doslej zbranih pomanjkljivih podatkov tudi ni mo¢ izkljuciti njenega
nekdanjega »terarijskega« izvora. Tip habitata, ki ga vrsta naseljuje, vsaj na prvi pogled ni
ogrozen in ne izginja. Za dokoncno oceno ogrozenosti kobilice selke so tudi v Slovenski Istri
potrebne nadaljnje ciljne favnisti¢ne, molekularne in ekoloske raziskave.
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Summary

In the recent monographic account on the grasshopper fauna of Slovenian Istria in southwestern
Slovenia (Gomboc 2019), the migratory locust Locusta migratoria was not included on the regional species
list. Here we report on new observations of the species in the region, and give a detailed overview of its
historical occurrences.

The migratory locust is a thermophilic and hygrophilic species, inhabiting lowland reed beds, wet
meadows, river and lake shores, as well as drier and ruderal areas. In Europe, its distribution extends from
the Azores and the Canary Islands across the entire Mediterranean to Greece and further east to the Caspian
Sea. Until the second half of the 19th century, devastating swarms of migratory locusts from South-Eastern
Europe and Asia Minor occasionally invaded Slovenian regions (Sattler 1891, Bedjani¢ 2009, Ogrin & Kosmac
2013), as well as regions further north in Central and Northern Europe (Bellmann et al. 2019, Camuffo &
Enzi 1991). Also in Slovenian Istria, migratory locusts caused a substantial natural disaster several times
from the 15" to 18" century (Ogrin 2012, 2019).

Since the 18" century, the faunistic data on the migratory locust in Slovenia have been extremely scarce
(Schmidt 1866, Us 1971, 1992, Gomboc & Segula 2008). The species is assessed as endangered in Slovenian
Red List of Orthopteroid insects (Ur. I. RS 2002) and is protected by the Decree on protected wild animal
species (Ur. I. RS 2004). However, in a recent comprehensive assessment of species' threat status in Europe
and globally it is included in the IUCN category of non-endangered species (Least Concern — LC; Hochkirch
et al. 2016a, 2016b).

New observations of the migratory locust at three localities in Slovenian Istria in 2020, along with two
overlooked published records in the last two decades (Koce 2005, 2007, Geister 2016), are presented. The
species has been observed and photographed in Skocjanski zatok Nature Reserve near Koper, in an area
adjoining the landfill southeast of Dragonja village, and in an area along the Koper-Dragonja highway,
northwest of Padna village. These recent data are presented by locality details given in Tab. 1 and Fig. 1,
as well as photographs of the localities (Figs. 2a-d) and observed insects (Figs. 3a-c). The occurrence of
migratory locust in Slovenian Istria is thus confirmed, based on historical and recent observations.

The published faunistic data on the species are also fairly scarce for the Mediterranean region in Italy
and Croatia, although some older literature accounts describe the migratory locust as locally »common«
(e.g. Krauss 1878, Lazzarini 1896, Karny 1907). For Croatia, Skejo et al. (2018) state that it occurs in the
Dinarides, and more commonly in the Mediterranean region. Fontana & Kleukers (2002) cite the migratory
locust as one of the characteristic species for coastal wetlands of the Adriatic coast in Italy, while Fontana
et al. (2002) list it as common along the Adriatic coast. Hochkirch et al. (2016a) point out that extreme
population fluctuations are expressed in the species and that in certain parts of the range, such as northern
Italy and Romania, its populations are declining.

The conservation status of this grasshopper in Slovenia is briefly discussed, with the stressed need for
further research. For warmer submediterranean Slovenian Istria, it can be concluded that the migratory
locust has been present here for at least a decade and a half, with adults overwintering at least occasionally
and the species breeding successfully in the area. The type of habitat occupied by the species in Slovenian
Istria is, at least at first glance, neither endangered nor disappearing. It is very likely that Slovenian Istria
harbours one of the most northern metapopulations of the species along the Adriatic coast, but based on
scarce data collected so far, former »terrarium« origin of detected animals cannot be ruled out. Further
targeted faunistic, molecular and ecological research is needed for a more conclusive assessment of the
threat status of the migratory locust in Slovenia.
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Zahvala

. Za pomoC pri usklajevanju terenskega dela v Skocjanskem zatoku gre zahvala Borutu Mozeticu in Bojani Lipej. Ali
Salamun je prijazno pomagal s kartografsko podlago Slovenske Istre. Delo avtorjev je v okviru raziskovalnega programa
$t. P1-0255 sofinancirala Javna agencija za raziskovalno dejavnost Republike Slovenije iz drzavnega proracuna.
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Abstract. Mosor is a small mountain massif situated in central Dalmatia, above the cities of Split and Omis. It
was never a target of any systematic butterfly surveys, with its fauna remaining almost completely unknown.
During our surveys from 2011 to 2020, we recorded 96 butterfly species at 60 localities. With the literature record
of Polyommatus ripartii, a total of 97 species are recorded from Mt. Mosor. The comparison with the published lists
of the neighbouring lower Mt. Kozjak and much higher Mt. Biokovo revealed that the butterfly richness of Mt. Mosor
is intermediate, with 87 and 116 species recorded from those mountains, respectively. The biogeographical
composition of all three mountains is, however, similar, with the dominant Euro-Siberian and Euro-Oriental faunistic
elements comprising together about 80% of the species. For some species with scarce information for Croatia or
Dalmatia, like Papilio alexanor, Zerynthia polyxena, Parnassius mnemosynae, Aricia anteros, Polyommatus escher,
Melitaea aurelia, Proterebia phegea, and Neptis rivularis, new records are discussed.

Key words: Croatia, Lepidoptera, faunistics, biogeography, distribution, threat status

Izvlecek. Pestrost dnevnih metuljev (Lepidoptera: Papilionoidea) planine Mosor v Dalmaciiji,
Hrvaska — Mosor je majhen gorski masiv, ki se razteza v srednji Dalmaciji nad mestoma Split in Omis. Nikoli ni bil
tarCa sistematicnih raziskav dnevnih metuljev in njegova favna je bila skoraj popolnoma neznana. Med raziskavami
od leta 2011 do 2020 smo na 60 lokacijah zabeleZili 96 vrst metuljev. Skupaj z literaturnim podatkom za
Polyommatus ripartiije tako na Mosorju zabelezenih 97 vrst. V primerjavi s sosednjima planinama, niZjim Kozjakom
in veliko visjim Biokovom, je pestrost metuljev Mosorja nekje vmes, saj je iz teh planin zabelezenih 87 oziroma
116 vrst. Biogeografska sestava vseh treh planin pa je podobna, saj dominirajo evro-sibirski in evro-orientalski
favnisticni elementi s skupno priblizno 80-odstotnim deleZzem. Za nekatere redke vrste za Hrvasko ali Dalmacijo,
kot so Papilio alexanor, Zerynthia polyxena, Parnassius mnemosynae, Aricia anteros, Polyommatus escheri, Melitaea
aurelia, Proterebia phegea in Neptis rivularis, so predstavljene nove najdbe.

Kljune besede: Hrvaska, metulji, favnistika, biogeografija, razsirjenost, ogrozenost

Biotehniska fakulteta Univerze v Ljubljani in Nacionalni institut za biologijo, Ljubljana, 2020
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Introduction

Mosor is a small mountain located in central Dalmatia (SE Croatia), between Mt. Kozjak in
the north-west and Mt. Biokovo in the south-east, between Split and OmisS cities. It stretches
from the Klis Pass in the northwest to the Cetina River in the southeast and is about 25 km long.
The highest peak of the mountain is Veliki Kabal (1,339 m a.s.l.). Mosor has a typical
Mediterranean climate. The mountain is of limestone composition, with a large number of pits
and caves (Ministry of Environment and Energy 2012). The southern slopes are mostly barren,
steep, covered with sparse vegetation, while the northern slopes are covered with deciduous
forests. The vegetation of Mt. Mosor is of entirely Mediterranean character (Segulja & Bedalov
1984). The prevailing forest community, Querco-Carpinetum orientalis, occupies altitudes from
400 to 900 m, while the Ses/erio-Ostryetum community is present from 900 m upwards (Segulja
& Bedalov 1984). Forest fires are common in the area, especially on the southern slopes of
Mt. Mosor. Lower parts of the mountains are easily accessible, and several villages can be
reached on both the southern and the northern parts of the mountain. Hiking trails to some of
the prominent peaks are available, although poorly maintained.

As for many other mountains in Croatia, historical records of butterflies from Mosor are very
limited (Stauder 1911, 1913, 1923). Among the records worth mentioning is the record of
Polyommatus ripartii, a rare species in Croatia (Koren 2010) from the southern slopes of the
mountain (Dincd et al. 2013). Only three species have so far been recorded from Mt. Mosor,
indicating the need for a more systematic survey of the mountain. The goal of this contribution
is to present the butterfly diversity of Mt. Mosor, and compare it to the published lists of the
neighbouring Mt. Kozjak (Koren et al., 2019) and Biokovo (Mihoci et al. 2011; Kacirek 2017).
We also discuss distribution and potential threats to the selected species.

Materials and methods

Field surveys, specifically addressing the butterfly fauna of the region, were carried out from
2014 onwards, but we report also some records from 2011 onward. Most data reported here
were collated during the 2019 and 2020 seasons, mostly from early May to the beginning of
July at altitudes below 800 m a.s.l. Satellite topography and habitat diversity were used to select
the potentially suitable localities in the region prior to the field visits, in order to optimize the
time spent in the field. The list of localities contains the relevant toponyms, a short description
of the habitat, altitude, coordinates, dates of the visits, and the observers’ initials.

In order to record butterflies, random walks and general inventories were carried out.
Butterflies were observed in flight or netted for identification, using standard field guides
(Lafranchis 2004, Tolman & Lewington 2008). Additionally, specimens of the genera Leptidea,
Plebejus, Melitaea and Hijpparchia were collected and their genitalia examined. Revision of the
collected specimens from Pieris napi [ balcana aggregate were examined with the aid of wing-
markings (Lorkovi¢ 1970). The nomenclature follows Wiemers et al. (2018).
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Comparisons of the species composition between the three mountains, i.e. Mosor, Kozjak
and Biokovo were made using biogeographical affiliations of butterflies according to Kudrna et
al. (2015).

Results

Overview of butterfly findings on Mt. Mosor

A total of 60 sites were visited during the surveys, some of them on several occasions
(Fig. 1; Tab. 1). Here the localities are arranged according to their geographical position, from
the west to the east (Fig. 1).
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Figure 1. Map of localities where butterfly inventories were conducted on Mt. Mosor from 2014 to 2020. Locality
numbers correspond to those in the Tab.1. The borders of the Natura 2000 SCI site HR2001352 are shown.

Slika 1. Zemljevid lokacij, kjer so bili na Mosorju od leta 2014 do 2020 narejeni popisi dnevnih metuljev. Stevilke lokacij
ustrezajo tistim v Tab. 1. Prikazane so meje obmocja SCI Natura 2000 HR2001352.
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Table 1. Overview of localities on Mt Mosor, sampled for butterflies in the 2011-2020 period. Locality numbers and
names, WGS84 coordinates, altitude, habitat description, dates of visits and legators are given. Legator abbrevigtions
are as follows: DK: Daria Kranzeli¢, TK: Toni Koren, RV: Rudi Verovnik, GG: Gordana Glavan, IB: Ivona Buri¢, AS: Ana
Stih, JB: Jelena Babi¢, JV: Jan Verovnik.

Tabela 1. Pregled lokacij na Mosorju, kjer so bili vzoréeni metulji v letih 2014-2020. Navajamo Stevilke in imena lokacij,
koordinate WGS84, nadmorsko visino, opis habitata, datume obiskov in legatorje. OkrajSave slednjih so naslednje:

DK: Daria Kranzeli¢, TK: Toni Koren, RV: Rudi Verovnik, GG: Gordana Glavan, IB: Ivona Buri¢, AS: Ana Stih, JB: Jelena
Babi¢, JV: Jan Verovnik.

Habitat Dates of visits
Locality no. and name WGS84 N WGS84 E Altitude description and legators
1. Zrnovica, north of the  43,527441  16,541357 160 m olive groves, 29.5.2020, IB
village edge of maquis
2. Zrnovica, north of the  43,518849  16,545722 70 m river banks and 29.5.2020, IB
village 2 calcareous
grasslands
3. Zrnovica, north of the  43,533426 16,56416 360 m calcareous 29.5.2020, IB
village, Torine toponym grasslands
4. Zrnovica, banks of river 43,521805 43,521805 136 m  calcareous 11.5.2019, TK,
Zrnovica grasslands 25.5.2019, TK,
8.6.2019, TK,
29.5.2020, IB
5. Dugopolje 43,582652 16,571114 340 m forest edge and 6.7.2020, TK, IB,
dry grasslands DK
6. Mosor, north of Lolici 43,527426  16,586406 420 m  ruderal area and  29.5.2020, IB
village calcareous
grasslands
7. Donje Sitno, Prisika 43,521258 16,588743 480 m  calcareous 29.5.2020, IB
grasslands
8. Donje Sitno, in a small  43,512964 16,595006 270 m calcareous rocky  29.4.2015, RV,
valley above the village area, bushes 28.5.2015, RV,
20.5.2018, RV,
2.5.2019, TK,
8.6.2019, TK,
1.8.2019, RV,
23.5.2020, RV, GG,
v,
27.6.2020, RV, GG,
4.9.2020,TK
9. Donje Sitno 43,504611 16,598518 329 m  ruderal area, 30.4.2011, TK
gardens
10. Gornje Sitno, along the 43,520883 16,602217 630 m calcareous rocky  28.5.2015, RV,
road and track NW of slopes, bushes 1.8.2019, RV,
the village 9.5.2020, 1B,
7.6.2020, RV, GG
11. Gornje Sitno, along a 43,516564 16,602997 510 m gardens, small 29.5.2020, 1B,
side road and S of the grasslands, 27.6.2020, RV, GG
village forest edge
12. Gornje Sitno, north of ~ 43,519536  16,605308 623 m  rocky areas with ~ 2.5.2018, TK, IB,
Gabrici small grassland AS,

patches

5.6.2018, TK, IB
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Habitat Dates of visits
Locality no. and name WGS84 N WGS84 E Altitude description and legators
13. Gornje Sitno, south of  43,520377 16,606517 615m rocky areas with ~ 30.4.2011, TK
peak Volujak small grassland
patches
14. Sirotkovidi, inside the 43,498868 16,610278 443 m gardens 6.7.2020, DK
village
15. Mosor, along the path  43,520756  16,612572 800 m  rocky areas, 27.6.2020, RV, GG
on the ridge SW of small grasslands
Umberto Girometta hut
16. Mosor, Zvjezdano selo  43,502037  16,613652 650 m  rocky grasslands  2.5.2018, TK, IB,
AS,
5.6.2018, TK, IB,
11.5.2019, TK,
5.5.2019, TK, JB,
4.9.2020, TK
17. Gornje Sitno 43,5200 16,615556 623 m  rocky 25.6.2018, TK, IB
grasslands, oak
groves
18. Gornje Sitno, S of the 43,519167 16,6175 625 m  grasslands 25.6.2018, TK, IB
mountain hut
19. meadow in the woods  43,521272 16,618069 830 m rocky grasslands  27.6.2020, RV, GG
S of Umberto
Girometta hut
20. Gornje Sitno, at the 43,522778 16,618333 625 m  grasslands and 25.6.2018, TK, IB
mountain hut Umberto forest edge
Girometta
21. SE of mountain hut 43,518583 16,622633 800 m large abandoned 1.8.2019, RV,
Umberto Girometta meadows 27.6.2020, RV, GG
22. Vladovi¢i, small valley  43,578397 16,624257 475 m  small patches of ~ 11.5.2019, TK,
west of the village grasslands, 8.6.2019, TK,
forest edge 6.7.2020, TK,
6.7.2020, 1B, DK
23. along the path on 43,520758 16,624439 870 m  rocky slopes, 1.8.2019, RV,
south-facing slopes E bushes 27.6.2020, RV, GG
of mountain hut
Umberto Girometta
24. Dubrava, south of the  43,501248 16,627871 510 m  grasslands and 29.5.2020, IB
village forest edge
alongside the
main road
25. along the path onthe  43,524731 16,630908 1030 m sparse oak 1.8.2019, RV
plateau SW of Veliki woods, small
Kabal peak clearings
26. along the path onthe S 43,525136 16,633117 1100 m grassy and rocky  1.8.2019, RV
slopes of the Veliki open areas
Kabal peak
27. Vladovici village 43,571338 16,642398 530 m gardens with 6.7.2020, TK
flowers
28. Dubrava, ruderal area  43,497528 16,643158 520 m  ruderal 2.5.2019, RV, GG
on a plateau at the grasslands,

cemetery

forest edge
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Habitat Dates of visits
Locality no. and name WGS84 N WGS84 E Altitude description and legators
29. Dubrava, along a small 43,492272 16,643172 440 m abandoned, 29.4.2015, RV
stream S of the village, partially
in a separate valley overgrown
calcareous
grasslands
30. Dubrava, in a small 43,489492 16,651969 520 m  rocky and bushy  2.5.2019, RV, GG,
side valley near St. slopes ,
Arnir Church 1.8.2019, RV,
27.6.2020, RV, GG,
4.9.2020, TK
31. NE of Orebi¢, south of  43,486385 16,652701 435m  grassland 8.6.2019, TK
Brojilo patches, forest
edge
32. Smajici, south of the 43,547742  16,661864 540 m  grasslands 11.5.2019, TK
village
33. Gata, SE of Rudine 43,477755 16,66397 380 m  dry grasslands 5.6.2018, TK, IB,
6.7.2020, TK, DK,
1B,
4.9.2020, TK
34. Dubrova, along the 43,489992 16,665589 570 m  grasslands 30.4.2011, TK,
side road SE of the 2.5.2019, RV,
village GG, 1v,
27.6.2020, RV, GG
35. Gata, south of Sridnji 43,474193 16,677123 355m arable land, 11.5.2019, TK,
gaj gardens,
grasslands
36. Gornji Dolac, Osoje 43,545377 16,679396 605 m  grasslands, 2.5.2018, TK, IB,
forest edge AS,
11.5.2019, TK,
8.6.2019, TK,
6.7.2020, TK, IB,
DK
37. Doniji Dolac 43,520779 16,701736 540 m  calcareous 11.5.2019, TK,
grasslands, marl  8.6.2019, TK,
areas and forest  6.7.2020, TK, IB,
edge DK
38. Zakucac, along the 43,458569 16,701336 10 m  ruderal area, 23.5.2020, RV, GG,
stream in the village forest edge v
39. Gata, small valley 43,462133 16,7016 240 m  steep rocky 28.5.2015, RV
above S of the village slopes
40. Zakucac, screes above  43,456917 16,707133 220 m  steep rocky 22.5.2014, RV,
the village on slopes of slopes 29.4.2015, RV,
Mt. Oljica 20.5.2018, RV,
23.5.2020, RV, GG,
Vv
41. Gata, at the store in 43,465194  16,71332 555m gardens 2.5.2019, RV, GG,

the centre of the
village

6.7.2020, TK
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Habitat Dates of visits
Locality no. and name WGS84 N WGS84 E Altitude description and legators
42. Gata, around Sv. Rok  43,4681331 16,7165563 420 m  grasslands and 31.3.2017, TK,
pond forest edge 11.5.2019, TK, PN,
29.6.2019, DK,
6.7.2020, TK, IB,
DK
43. Gornji Dolac, west of 43,499306 16,716625 596 m  small grassland 2.5.2018, TK, 1B,
the village patches, forest AS,
edge 11.5.2019, TK,
PN, 8.6.2019,
TK, 6.7.2020, TK,
1B, DK
44, Gata, south of 43,478181 16,723034 1013 m rocky areas, 30.6.2019, DK
Trpostnjak peak small forest
groves
45. Gata, north of 43,473611  16,727497 837 m  rocky areas, 2.7.2019, DK,
Rastovaca peak small forest 3.7.2019, DK
groves
46. Radovici village 43,514213  16,730553 416 m  forest edge and 6.7.2020, DK
small grasslands
patches
47. Gornji Dolac, east of 43,49679 16,738698 558 m  grasslands and 2.5.2018, TK, 1B,
the village arable land AS,
25.6.2018, TK,
25.6.2020, TK, IB,
AS,
11.5.2019, TK, PN,
8.6.2019, TK,
6.7.2020, TK
48. Radmanove mlinice 43,438447 16,751332 50 m the shore of 5.7.2020, IB
Cetina River
49. Blato na Cetini, 43,49385 16,7733 310 m  overgrown 2.5.2014, RV,
Trnbusi, along the road pastures, rocky 6.7.2020, TK, IB,
to Gornji Dolac, 800 m grasslands DK
W of the village
50. Badanj, on along the 43,452156  16,775967 210 m  rocky slopes 22.5.2014, RV
main road NE of the
village
51. Zavala village 43,495723 16,78551 333 m gardens inside 6.7.2020, TK
the village
52. Smolonje, along the 43,448167 16,790167 130 m  wooded areas, 28.5.2015, RV
road in the valley NE of small grasslands
the village
53. Jasenje, near the banks 43,494187 16,798348 317 m  grasslands and 11.5.2019, TK, PN,
of river Cetina forest edge 8.6.2019, TK
54. Kostanje, in the gorge  43,447083  16,800769 50 m  grasslands and 22.5.2014, RV,
of Cetina River W of forest edge 28.5.2015, RV,
the village 2.5.2019, RV, GG,
v,

29.6.2016, TK,
5.7.2020, TK, IB
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Habitat Dates of visits
Locality no. and name WGS84 N WGS84 E Altitude description and legators
55. Seoca, Amuli¢a staje 43,454787 16,805966 267 m  road verge, 11.5.2019, TK, PN
bushy area
56. Kucice 43,439663 16,808888 227 m  gardens and 13.5.2017, TK, AS
grasslands
57. Kostanje, along the 43,444417 16,81150 80 m  rocky slopes, 2.5.2014, RV,
path near Cetina River arable land, and  5.7.2020, TK, IB,
W of the village woods DK
58. Blato na Cetini, along 43,488000 16,816483 220 m road verges and  2.5.2014, RV,
Cetina River W of the overgrown 8.6.2019, TK,
village Strizici slopes 6.7.2020, TK, DK,
4.9.2020, TK
59. Simunoviéi, north of 43,441149 16,822682 166 m small grasslands  5.7.2020, TK
the village and arable lands
60. Blato na Cetini 43,484826 16,83314 245 m grasslands and 6.7.2020, TK, IB,
shores of Cetina DK
River
Altogether, we recorded 96 butterfly species at 60 localities across Mt. Mosor

(Tabs. 1 and 2). More than 30 species were recorded at 14 localities, and more than 40 at only
three sites (Loc. 8, 16, 30; Tab. 1). Two butterfly richest localities were both on the southern
side of Mt. Mosor at Donje Sitno (Fig. 3a), in a small valley above the village, and near Dubrava,
in a small side valley near St. Arnir Church with 57 and 48 species, respectively.

Among the species listed, six were recorded at 30 or more sites (Tab. 2): Iphiclides
podalirius, Colias crocea, Pieris ergane, Aricia agestis, Polyommatus icarus and Lasiommata
megera.

Table 2. List of species recorded from Mt. Mosor during the studies carried out in the 2011-2020 period, with
distribution records of the species and their status in the Red list of Croatia (Sasi¢ et al. 2015) and Europe (van Swaay
et al. 2010). Locality numbers correspond to those in the Tab. 1 and Fig. 1. Abbreviations refer to categories: DD: Data
Deficient, NT: Near Threatened.

Tabela 2. Seznam vrst dnevnih metuljev, opazenih na Mosorju med raziskavami v letih 2014-2020, s podatki o
razSirjenosti in njihov status v Rdecih seznamih metuljev Hrvaske (Sasi¢ et al. 2015) in Evrope (van Swaay et al. 2010).
Stevilke lokacij ustrezajo tistim v Tab. 1 in SlI. 1. OkrajSave pomenijo: DD: premalo podatkov, NT: potencialno ogroZena
vrsta.

Red list Red list
List of species Locality number Croatia* Europe**
Hesperiidae
1. Ochlodes sylvanus (Esper, 1777) 5, 8,19, 22,24, 27, 33,
36, 43, 46, 52, 55, 60
2. Thymelicus acteon (Rottemburg, 1775) 3,4,5,6,8,10, 11, 16, DD NT

21, 22, 27, 30, 31, 33, 34,
36, 37, 41, 46, 47, 52, 53,
54, 57

3. Thymelicus lineola (Ochsenheimer, 1808) 8,19, 21, 24, 45

4 Thymelicus sylvestris (Poda, 1761) 1,8, 11, 18, 21, 30, 33,
34, 37,43, 52, 54

5. Carcharodus alceae (Esper, 1780) 5, 6, 30, 34, 47, 54, 57
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Red list Red list
List of species Locality number Croatia* Europe**
6. Carcharodus orientalis Reverdin, 1913 3,6,8,16,17,43,47, 52,
59
7. Erynnis tages (Linnaeus, 1758) 5, 6,8, 16, 22, 23, 24, 30,
34, 37,43,46,47,52,53,
54, 58, 59, 60
8. Pyrgus armoricanus (Oberthir, 1910) 8, 15, 16, 34
9. Pyrgus malvae (Linnaeus, 1758) 30, 34, 35, 36, 43, 47, 56,
57
10. Pyrgus sidae (Esper, 1784) 8, 24, 36, 47, 53, 54
11. Spialia orbifer (Hibner, 1823) 6, 8, 16, 19, 21, 30, 43,
52, 53,59
12. Gegenes pumilio (Hoffmannsegg, 1804) 8
Papilionidae
13. Iphiclides podalirius (Linnaeus, 1758) 5,6,8,10,12, 16,17, 19,
20, 21, 22, 23, 27, 28, 30,
31, 34, 36, 37, 39, 40, 42,
43, 44, 45, 46, 47, 49, 50,
52, 53, 54, 55, 57, 58, 59
14. Papilio alexanor Esper, 1800 not listed (surroundings of DD
Split)
15. Papilio machaon Linnaeus, 1758 8,12, 15, 16, 18, 21, 28, NT
30, 37, 43, 45, 46, 47, 54,
57
16. Zerynthia polyxena (Denis & Schiffermiiller, 29, 30, 34, 43, 47, 54 NT
1775)
17. Parnassius mnemosyne (Linnaeus, 1758) 47 NT NT
Pieridae
18. Colias alfacariensis Ribbe, 1905 4,29, 30, 34, 37,43, 52,
53, 58
19. Colias crocea (Geoffroy, 1785) 3,4,5,8,10,11, 12, 13,
15, 16, 19, 21, 22, 23, 28,
29, 30, 34, 37, 39, 40, 42,
43,47, 52, 54, 56, 57, 58,
60
20. Gonepteryx rhamni (Linnaeus, 1758) 6, 8, 10, 11, 18, 19, 20,
21, 29, 30, 34, 36, 42, 52,
54, 57, 58, 60
21. Gonepteryx cleopatra (Linnaeus, 1767) 34
22. Leptidea cf. sinapis (Linnaeus, 1758) 4,5,8,9, 12, 16, 19, 23,
29, 30, 33, 34, 37, 40, 42,
43, 52, 54, 56, 57, 58, 60
23. Anthocharis cardamines (Linnaeus, 1758) 4,8,9, 12, 16, 29, 30, 32,
34, 35, 37, 40, 42, 43, 47,
54, 57, 58
24, Aporia crataegi (Linnaeus, 1758) 4,17, 19, 21, 22, 37, 40,

47, 52, 53, 54, 56
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Red list Red list
List of species Locality number Croatia* Europe**
25. Pieris balcana Lorkovi¢, 1970 20, 27, 30, 33, 40, 42, 46,
56, 57, 58, 60
26. Pieris brassicae (Linnaeus, 1758) 6, 8, 10, 16, 19, 20, 27, DD
34, 38, 40, 42, 52, 54, 56,
57
27. Pieris ergane (Geyer, 1828) 1,3,4,5,6,8,10, 11, 12,
15, 16, 17, 19, 20, 21, 22,
23, 25, 30, 31, 33, 40, 42,
46, 47, 48, 53, 54, 56, 57,
58, 59, 60
28. Pieris mannii (Mayer, 1851) 4, 8,9, 10, 12, 13, 15, 18,
19, 23, 25, 27, 29, 30, 33,
34, 36, 39, 40, 42, 45, 52,
54, 56, 57, 58
29. Pieris cf. napi (Linnaeus, 1758) 34, 40, 47, 52, 54, 57, 58
30. Pieris rapae (Linnaeus, 1758) 4,5,6,8, 16, 17, 20, 27,
30, 31, 33, 34, 37, 42, 43,
52, 54, 56, 57, 58, 60
31. Pontia edusa (Fabricius, 1777) 4,5,8, 15, 16, 30, 33, 36,
43, 47
32. Lycaena phlaeas (Linnaeus, 1761) 5, 8,10, 11, 12, 16, 19,
21, 23, 30, 34, 36, 37, 42,
52,53
33. Aricia agestis (Denis & Schiffermdiller, 1775) 4,5,8,9, 10, 12, 13, 15,
16, 17, 19, 20, 21, 23, 25,
26, 27, 29, 30, 32, 33, 34,
37, 38, 42, 43, 45, 47, 52,
53, 54, 57, 58
34. Aricia anteros (Freyer, 1838) 26 NT
35. Celastrina argiolus (Linnaeus, 1758) 3,4,6, 8, 10, 15, 16, 19,
30, 33, 36, 42, 52, 54, 57
36. Cupido argiades (Pallas, 1771) 54, 58
37. Cupido minimus (Fuessly, 1775) 2,3,4,5,6,8,9, 16,17,
18, 19, 21, 22, 28, 30, 32,
33, 34, 35, 36, 37, 42, 43,
47, 52, 54, 56
38. Cupido osiris (Meigen, 1829) 10
39. Cyaniris semiargus (Rottemburg, 1775) 3,6,8
40. Glaucopsyche alexis (Poda, 1761) 3,6,8, 12,13, 16, 30, 34, NT
35, 42, 43, 49, 52, 54, 56,
57
41. Iolana iolas (Ochsenheimer, 1816) 8, 10, 30, 39, 52, 54 NT
42. Lampides boeticus (Linnaeus, 1767) 54, 58
43. Leptotes pirithous (Linnaeus, 1767) 54, 58
44, Tarucus balkanicus (Freyer, 1844) 8
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Red list Red list
List of species Locality number Croatia* Europe**
45. Plebejus argus (Linnaeus, 1758) 18, 19, 21, 33, 34, 35, 36,
37,43, 47
46. Plebejus idas (Linnaeus, 1761) 5,8,21,37,43
47. Plebejus argyrognomon (Bergstrasser, 1779) 60
48. Lysandra bellargus (Rottemburg, 1775) 3, 8,13, 16, 19, 21, 24,
30, 31, 33, 34, 36, 37, 47,
52, 53, 54, 58
49, Lysandra coridon (Poda, 1761) 30
50. Polyommatus amandus (Schneider, 1792) 19
51. Polyommatus daphnis (Denis & 17,19, 20, 21, 25, 26, 46
Schiffermdiller, 1775)
52, Polyommatus dorylas (Denis & 8 NT
Schiffermdiller, 1775)
53. Polyommatus escheri (Hibner, 1823) 6, 8, 30, 37, 52, 53, 58
54. Polyommatus icarus (Rottemburg, 1775) 3,4,5,6,8,10,11, 12,
13, 15, 16, 18, 19, 21, 22,
23, 24, 27, 30, 33, 34, 35,
36, 37, 39, 40, 41, 42, 43,
47,49, 51, 52, 53, 54, 56,
57, 58, 60
55. Polyommatus thersites (Cantener, 1835) 30, 37, 43 NT
56. Scolitantides orion (Pallas, 1771) 6, 8,12, 13, 16, 30, 32, NT
34, 36, 37, 38, 40, 42, 43,
47,52, 54, 56, 57, 58
57. Pseudophilotes vicrama (Moore, 1865) 5, 10, 13, 22, 23, 34, 37, NT NT
40, 57
58. Callophrys rubi (Linnaeus, 1758) 5,6,8,9, 12,16, 29, 30,
34, 35, 42, 43, 47, 52, 54,
57
59. Satyrium acaciae (Fabricius, 1787) 10, 33, 34, 43
60. Satyrium ilicis (Esper, 1779) 3, 8, 34, 40, 52, 54
61. Satyrium spini (Denis & Schiffermiller, 1775) 5, 8, 10, 11, 12, 15, 16,
18, 19, 21, 22, 23, 25, 26,
30, 33, 34, 36, 37, 40, 45,
47
62. Favonius quercus (Linnaeus, 1758) 5
Nymphalidae
63. Aglais io (Linnaeus, 1758) 58
64. Argynnis pandora (Denis & Schiffermdiller, 21,54
1775)
65. Argynnis paphia (Linnaeus, 1758) 26, 33
66. Brenthis hecate (Denis & Schiffermiiller, 19
1775)
67. Issoria lathonia (Linnaeus, 1758) 8, 15, 18, 19, 21, 36, 47,

53, 54, 58
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Red list Red list

List of species Locality number Croatia* Europe**

68. Libythea celtis (Laicharting, 1782) 8, 42, 54

69. Limenitis reducta Staudinger, 1901 5, 6,8, 10, 16, 18, 19, 21,
22, 23, 26, 30, 33, 36, 37,
40, 42, 52, 54, 57, 58, 60

70. Neptis rivularis (Scopoli, 1763) 18, 19, 20, 33, 42

71. Melitaea aurelia Nickerl, 1850 58 DD NT

72. Melitaea cinxia (Linnaeus, 1758) 8, 16, 29, 30, 31, 34, 36,
47,49, 53

73. Melitaea didyma (Esper, 1778) 1,3,4,5,6, 8,10, 11, 15,
16, 19, 21, 22, 30, 33, 34,
36, 37, 39, 40, 47, 52, 53,
54, 57, 58, 60

74. Melitaea ornata Christoph, 1893 8

75. Nymphalis antiopa (Linnaeus, 1758) 41, 58

76. Nymphalis polychloros (Linnaeus, 1758) 15, 40, 42, 54

77. Polygonia c-album (Linnaeus, 1758) 2, 10, 38, 52, 54, 58

78. Polygonia egea (Cramer, 1775) 8,10, 12, 14, 16, 17, 18,
20, 30, 41, 51, 54

79. Vanessa atalanta (Linnaeus, 1758) 8, 10, 16, 18, 20, 30, 42,
54, 57

80. Vanessa cardui (Linnaeus, 1758) 4,8,10, 12, 16, 18, 21,
23, 25, 26, 29, 30, 31, 32,
34, 37, 39, 40, 42, 43, 44,
52, 53, 54

81. Coenonympha pamphilus (Linnaeus, 1758) 4,7,8,15, 16,17, 19, 20,
21, 22, 24, 30, 31, 33, 34,
35, 37, 42, 43, 45, 47, 49,
51, 52, 53, 54, 57, 58, 60

82. Lasiommata maera (Linnaeus, 1758) 3, 8,10, 21, 26, 36, 40,
42,43, 47, 54, 56, 57

83. Lasiommata megera (Linnaeus, 1767) 1,4,5,8,9,10, 12, 13,
16, 17, 22, 23, 27, 29, 30,
32, 33, 34, 36, 37, 39, 40,
42,43, 45, 47, 49, 52, 53,
54, 57, 58, 60

84. Pararge aegeria (Linnaeus, 1758) 17,19, 20, 33, 40, 42, 52,
54, 56, 57, 58, 60

85. Proterebia phegea (Borkhausen, 1788) 16, 34, 47, 49 NT

86. Hyponephele lycaon (Rottemburg, 1775) 23

87. Maniola jurtina (Linnaeus, 1758) 1,4,5,8,10, 11, 16, 18,
19, 21, 22, 25, 26, 30, 33,
37, 40, 43, 47, 49, 52, 53,
54, 57, 58, 60

88. Pyronia tithonus (Linnaeus, 1767) 30, 33
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Red list Red list
List of species Locality number Croatia* Europe**

89. Melanargia galathea (Linnaeus, 1758) 5,6, 10, 11, 16, 18, 19,
21, 22, 23, 25, 30, 33, 34,
36, 37, 43, 44, 45, 46, 47,
49, 54, 57, 60

90. Melanargia larissa (Geyer, 1828) 8

91. Brintesia circe (Fabricius, 1775) 5,8, 11,12, 15, 16, 18,
19, 20, 21, 22, 23, 26, 27,
30, 33, 36, 37, 43, 47, 48,

54, 58
92. Chazara briseis (Linnaeus, 1764) 16, 47 NT
93. Hipparchia semele (Linnaeus, 1758) 5,8,10,12,16, 17, 18,

19, 20, 21, 23, 30, 33, 34,

37
94. Hipparchia statilinus (Hufnagel, 1766) 8, 16, 30, 33 NT
95. Hipparchia syriaca (Staudinger, 1871) 8, 16, 19, 21, 23, 25, 30,

33, 42, 57
96. Satyrus ferula (Fabricius, 1793) 3,7,8,10,12, 15, 16, 17,

20, 30, 33, 40, 54

Biogeographical comparisons of Mts. Mosor, Kozjak and Biokovo

The comparison of the biogeographical affiliation of butterfly species of the three
neighbouring mountains of Kozjak, Mosor and Biokovo revealed great similarities (Fig. 2;
Appendix I). The Euro-Oriental and Euro-Siberian elements are dominant on all three mountains,
with all other categories falling below 10% in the faunistic composition. On the lowest
Mt. Kozjak, no montane or boreo-montane elements were recorded; a single montane species
was recorded on Mt. Mosor (Aricia anteros) and one on Mt. Biokovo (Erebia melas), while Mt.
Biokovo is also home to one Boreo-montane species, Aricia artaxerxes.
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Figure 2. Biogeographical affiliation of butterfly species recorded on Mts. Mosor, Kozjak (data from Koren et al. 2019)
and Biokovo (data from Mihoci et al. 2011, Kacirek 2017). The biogeographical affiliation is based on Kudrna et al.
(2015), with abbreviations referring to: ES — Euro-Siberian, EO — Euro-Oriental, MON — Montane, HOL — Holarctic, EM -
Euro-Meridional, BM — Boreo-Montane, MED — Mediterranean, TRO — Tropical, COS — Cosmopolitan.

Slika 2. Biogeografska pripadnosti vrst dnevnih metuljev, zabeleZenih na planinah Kozjak, Mosor (podatki iz Koren et al.
2019) in Biokovo (podatki iz Mihoci et al. 2011, Kacierk 2017). Biogeografska pripadnost je povzeta po Kudrna in sod.
(2015), okrajsave pomenijo: ES — evro-sibirski, EO — evro-orientalski, MON — montanski, HOL — holarkti¢ni, EM — evro-
meridionalni, BM — boreo-montanski, MED — sredozemski, TRO — tropski, COS — kozmopolitski.

Discussion
General overview

For Mt. Mosor, only three species have been mentioned in the literature so far: Pieris mannii
(Stauder 1913), Coenonympha pamphilus (Stauder 1923) and Polyommatus ripartii (Dinca et al.
2013). Of these, P. ripartii was not confirmed during our survey despite deliberate search. We
visited the area mentioned in Dincd et al. (2013) on several occasions, but were not able to
record the species or its host plant (Onobrychis spp.). However, both Cupido osiris and
Polyommatus thersites, which were recorded from the same side of the mountain, share its host
plant, indicating that A. rjpartii could be present there, although not at the indicated locality.
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Biogeographical comparisons of Mt. Mosor with Mts. Kozjak and
Biokovo

The three mentioned coastal mountains of central Dalmatia, altogether host 130 butterfly
species (Mihoci et al. 2011, Kacirek 2017, Koren et al. 2019, this survey). This is about 66% of
all butterfly species present in Croatia. The number of butterfly species of Mt. Mosor with
97 species is higher than in Mt. Kozjak with 87 species (Koren et al. 2019). The latter could be
explained by its smaller size, lower altitude, and less diverse habitats. Still, 12 species occurring
on Mt. Kozjak were not recorded on Mt. Mosor during our survey: Pyrgus alveus, Pyrgus
serratulae, Polyommatus admetus, Charaxes jasius, Fabriciana adippe, Speyeria aglaja, Brenthis
daphne, Melitaca phoebe, Coenonympha arcania, Hyponephele lupinus, Hipparchia fagi and
Euchloe ausonia. Further surveys of Mt. Mosor will likely yield some of the mentioned species
due to presence of suitable habitats and its vicinity to both Kozjak and Biokovo, on which some
of those species have been recorded in the past (Mihoci et al. 2011, Kacirek 2017, Koren et al.
2019).

The largest and most diverse is Mt. Biokovo, for which 116 butterfly species have been
reported (Mihoci et al. 2011; Kacirek 2017). However, some of these records are possibly
erroneous (e.g. N. sappho, M. dryas etc.), as these species were not recorded anywhere else in
Dalmatia during recent butterfly surveys, therefore further inventories in particularly on the
northern side of the mountain are needed. Nevertheless, the butterfly fauna of Mt. Biokovo is
more diverse in comparison with both Mt. Kozjak (Koren et al. 2019) and Mt. Mosor, but still
much depleted in comparison with other larger or more inland positioned mountains like Licka
PljeSevica or Velebit Mts. for which 152 and 153 butterfly species have been reported (Mihoci
et al. 2007; Tvrtkovic¢ et al. 2015; Koren et al. 2020). Apart from difference in altitude, the size
of the mountain systems could be the main reason for the observed differences in diversity, as
this implies higher habitat diversity and larger number of surveyed localities.

Several interesting or unexpected species were recorded during the surveys on Mt. Mosor.
For each of them, additional information on their occurrence and distribution in Croatia is
provided.

Comments on the selected species

Papilio alexanor (fam. Papilionidae)

The species has been reconfirmed for Croatia only recently (Verovnik & Svara 2016), but
soon after that additional records and the confirmation of its presence in other historical localities
were made (Rusell & Pateman 2018, Koren et al. 2019). During our surveys, we recorded this
elusive species at four localities in the survey area. The species is, however, known from the
exact area (Verovnik & Svara 2016). We searched intensively for additional localities of this
species, but while its host plant Opopanax chironium W. D. J. Koch was recorded at several
localities both on the southern and northern sides of Mt. Mosor, no additional P. alexanor
populations were detected. Interestingly, Stauder (1911) also searched for this species in a
seemingly suitable habitat on Mt. Mosor, but with no success. In order to protect this rare
species from over-collecting, no exact localities and time of observation are disclosed in this
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paper, as was the case with the previous publications (Verovnik & Svara 2016, Koren et al.
2019).

Zerynthia polyxena (fam. Papilionidae)

We recorded this species at six localities, mostly on the northern side of the mountain. The
habitat of this species includes small valleys called »dolci«, which are nowadays still used as
arable land. The edges of these arable areas are usually maintained and regularly mown
enabling growth of its host plant, Aristolochia clematitis L., which is common in such areas.
Recent surveys of Dalmatia show that Z. polyxena is much more widespread in Dalmatia than
previously considered (see Lorkovi¢ 2009, Sasic et al. 2015).

Parnassius mnemosyne (fam. Papilionidae)

This is a widespread species in Croatia with scattered populations usually present in the
montane areas (Lorkovi¢ 2009). In Dalmatia, this species is limited to mid and high elevations
in the mountains and has a very patchy distribution. On Mt. Mosor, we recorded this species
only on the northern side where only a few individuals were observed at a single locality near
Gornji Dolac. As the populations of this species were found also on Mt. Kozjak (Koren et al.
2019) and Mt. Biokovo (Mihoci et al. 2011), further records are expected from other mountain
systems along the Dalmatian coastline.

Aricia anteros (fam. Lycaenidae)

This elusive species has a much wider distribution in Croatia than historically known (see
Lorkovi¢ 2009). Aside from Mt. Velebit, the species has been recently recorded on Mt. Snijeznica
(Koren 2012) as well as on Mt. Licka PljeSevica further north (Koren et al. 2020). During our
survey of Mt. Mosor, several specimens were observed along the path on the southern slopes
of the highest peak Veliki Kabal. Interestingly, it was recorded neither on Mt. Kozjak (Koren et
al. 2019) nor Mt. Biokovo (Mihoci et al. 2011), despite the higher altitude of the latter. The
caterpillars of A. anteros feed on Geranium sp. and Erodium sp. (Thikolovets 2011) and are
therefore most probably not the limiting factor for the distribution of this species in the country.
Targeted surveys of appropriate habitats of this species should be conducted to determine the
true range and its conservation status in Croatia.

Polyommatus escheri (fam. Lycaenidae)

The distinct subspecies Polyommatus escheri dalmatica (Speyer, 1882) occurs in the Balkan
Peninsula (Tolman & Lewington 2008). It is easily recognizable by the broader marginal black
border and brighter blue colouration in the males (Tolman & Lewington 2008). This typical
thermophilous species is distributed in Croatia from Istria in the north-west (Koren et al. 2018),
along the islands in Kvarner, and the Dalmatian coastline (Lorkovi¢ 2009). During our surveys,
we recorded this species at seven localities (Tab. 2). It was numerous at most sites, and both
males and females were recorded, indicating strong populations in the areas. Typical habitats
in which observed are road verges or patches of barren sandy ground where the larval host
plant Astragalus monspessulanus (Linnaeus, 1753) grows (Fig. 3b). This is in line with observed
habitats of this species elsewhere in the region (Verovnik 2004, Micevski et al. 2009). While the
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species is not considered threatened in Croatia (Sasic et al. 2015), we believe its status should
be revised due to its limited distribution, specific habitat preference, and larval monophagy.

Proterebia phegea (fam. Nymphalidae)

In Croatia, it is distributed from Pag Island in the north to the northern slopes of Mt. Biokovo
in the south (Zaksek 2005, Koren et al. 2010). As it is listed both in Annexes II and IV of the
Habitats Directive, Special Areas of Conservation (SACs) are required to be designated, while
Annex IV contains species in need of strict legal protection (Ur. I. EU 1992). In total, 14 Natura
2000 sites were designated for the long-term survival of this species within Croatia (Narodne
Novine 2019), which is one of the two EU countries in which the species is present. In Greece,
no such areas were designated so far. P. phegea has not been recorded previously on Mt. Mosor.
It inhabits rocky calcareous grasslands with large open areas among bushes and tree groves.
Such habitats were historically widespread in large parts of Dalmatia, but are nowadays
becoming more and more reduced due to abandonment and subsequent succession. This also
applies to Mt. Mosor, especially the northern side which is almost entirely overgrown. A strong
population of this species was discovered on the southern slopes in the area that was only
recently reopened by forest fires. This possibly benefited the species and could ensure its further
survival in the area. Stopping the succession of the grasslands and former pastures to closed-
canopy forests should be implemented for the wellbeing of the species. We also suggest it
should be added as a target species to the Natura 2000 site Mosor (HR2001352).

Melitaea aurelia (fam. Nymphalidae)

This species is widespread in western and northern Croatia, with the southernmost record
at Zrmanja Vrelo (Koren & Jugovic 2012) and Mt. Biokovo (Kacirek 2017). A single male was
collected on the banks of the Cetina River during this survey, and the identification was
confirmed by the examination of its genitalia (Jaksi¢ 1998). This record expands the known
distribution of the species in Croatia and fills a distribution gap between Vrelo Zrmanje in the
north and Mt. Biokovo in the south. This is also the second record of this species for the Dalmatia
region, as no historical records exist and the species was not recorded during other recent
surveys in the region (Verovnik et al. 2015, Koren et al. 2019, Kucini¢ et al. 2017).

Neptis rivularis (fam. Nymphalidae)

Records of this forest species are very scattered in southern Croatia. Recently it was found
in the mountains bordering Bosnia & Herzegovina, including the Dinara Mts. (Tvrtkovi¢ et al.
2012), Mt. Kamesnica (Koren & Laus 2013) and Licka PljeSevica (Koren et al. 2020). In Dalmatia,
it is known also from Mt. Biokovo where it is common in the upper parts of the mountain (Mihoci
et al. 2011, Koren, pers. obs.). We recorded this species at five localities on Mt. Mosor (Tab. 2).
The largest colony was detected in the woods near the Umberto Girometta chalet. This species
is likely more common in the mountains of Dalmatia than considered previously, with further
surveys possibly revealing additional populations in the region.
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Threats and conservation

In the past, livestock breeding with pasturing was the most significant economic activity in
the Mt. Mosor area as well in the whole Split region (Samac 1956). Much has changed in half a
century and nowadays pastures in the region are mostly abandoned, with many of them already
completely overgrown by forests. During our survey, we observed cattle only on rare occasions,
and mostly on the northern side of the mountain. The abandonment of pasturing will likely have
a negative impact on the butterfly diversity of the area in the future, especially on grassland
specialists. This is a common threat in the whole Dalmatia region, and has been observed in
many other butterfly rich areas (e.g. Koren et al. 2019, 2020).

One of the present threats to the open grassland habitats of Mt. Mosor is spreading of the
invasive plant Amorpha fruticosa L. This species has become widespread in Croatia, but in the
coastal regions it occurs only sporadically with individual plants (Novak & Novak 2018). This,
unfortunately, is not true for the Cetina Valley and wider surroundings of Omis where it is
extremely common (Novak & Novak 2018). One of such localities is at Kostanje, along the Cetina
River west of the village (Fig. 3c), where some rare butterfly species like Cupido argiades,
Melitaea aurelia and Lampides boeticus (Tab. 2) were recorded. All efforts should be made to
contain the spreading of A. fruticosa L. and, if possible, eradicate it entirely from this region.

The same is true for another invasive species present in the area, Ailanthus altissima (Mill.)
Swingle, which commonly occurs on the southern slopes of Mt. Mosor, especially in and around
villages. The uncontrolled spreading of this species can greatly affect the natural balance and
have a strong negative impact on biodiversity in general (Sladonja et al. 2015). This plant can
also invade steep rocky terrain, which is a suitable habitat for Opopanax chironium W. D. J.
Koch, a larval host plant of Papilio alexanor. As for A. fruticosa L., containment and eradication
are of high priority to conserve the natural habitats in the region.

Conclusions

During the last decade, a large number of faunistic contributions on butterflies of Croatia
greatly expanded the knowledge about the distribution of many rare or local species as well
added records for some unexplored regions or mountains (e.g. Mihoci et al. 2007, 2011, Koren
et al. 2019, 2020, etc.). This, however, is not sufficient to track current changes in the
environment which have, across Europe, already been proved to have drastic negative impact
on butterfly populations. For example, the index of common grassland butterfly species
abundance has declined by 39% since 1990, indicating a dramatic loss of grassland biodiversity
within the European Union (Van Swaay et al. 2019). Even more drastic are the comparisons of
the larger dataset for the well-studied countries such as the Netherlands, where an 80% decline
in butterflies in general was observed (Van Strien et al. 2019). In order to track such changes
in the future, appropriate butterfly transects should be implemented across Croatia, particularly
at Natura 2000 sites such as Mt. Mosor. As the abandonment of pasturing continues, such
monitoring would provide important information on what is happening with the butterfly
populations there. Furthermore, there are some extremely rich natural habitats that could also
be monitored for the changes in species abundance and composition. We suggest at least two
such sites for long-term surveys at Mt. Mosor, one at Donje Sitno, in a small valley above the
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Figure 3. a) Donje Sitno in a small valley above the village, the butterfly richest area on Mt. Mosor, b) Donji Dolac,
calcareous grasslands and marl areas, the habitat of Polyommatus escheri, c) Amorpha fruticosa L. invasion near the
banks of Cetina River at Kostanje village.

Slika 2. a) Donje Sitno, majhna dolina nad vasjo, vrstno najbogatejSe obmocje za metulje na Mosorju, b) Donji Dolac,
kraska travisca in laporji, habitat Polyommatus escheri, c) invazija Amorpha fruticosa L. ob bregovih reke Cetine v bliZini
vasi Kostanje.
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village, which was the butterfly richest site in this survey (Tab. 2, Fig. 3a), and the second above
Zvjezdano selo, which includes the habitat of the Natura 2000 species P. phegea. To achieve
this, local butterfly volunteers should be organized and trained, including employees of the
Public Institution for the Management of Protected Areas in the County of Split and Dalmatia:
»Sea and Karst« who manage the Natura 2000 site Mosor. Only with local interest, active habitat
management and long term monitoring, the high diversity of butterflies on Mt. Mosor can be
efficiently maintained.

Povzetek

Sirée obmodje planine Mosor je bilo med najmanj raziskanimi glede favne dnevnih metuljev v Dalmaciji.
Do predstavljenih raziskav so bile na tem obmocju zabeleZene le nakljune najdbe treh vrst (Stauder 1911,
1913, 1923, Dinca et al. 2013), med njimi tudi na Hrvaskem redkega modrina Polyommatus ripartij, ki ga
med nasSimi raziskavami nismo potrdili. Raziskave favne dnevnih metuljev na Mosorju so potekale med
letoma 2011 in 2020, Se posebej intenzivno v zadnjih dveh letih. Metulje smo popisovali na 60 lokacijah in
skupno zabeleZili 96 vrst. V primerjavi s sosednjima planinama Kozjak (87 vrst) in Biokovo (116 vrst), je
Mosor glede pestrosti dnevnih metuljev nekje vmes, na kar kaZejo tudi vmesne vrednosti njegove najvisje
nadmorske viSine (1339 m) in velikosti obmocja raziskave. Biogeografsko pa si je favna dnevnih metuljev
vseh treh planin zelo podobna z dominantnimi evro-sibirskimi in evro-orientalskimi favnisti¢nimi elementi s
skupno priblizno 80-odstotnim delezem. Edina montanska vrsta, najdena na Mosorju, je modrin Aricia
anteros.

Med najpogostejsimi vrstami lahko v ospredje postavimo Pieris ergane, ki je sicer habitatni specialist,
vezan na skalnata kraska obmocdja, in se drugod na Hrvaskem pojavlja bolj lokalno. Bolj zanimive pa so
najdbe nekaterih redkejsih vrst, med katerimi naj omenimo vrste Papilio alexanor, Zerynthia polyxena,
Parnassius mnemosynae, Aricia anteros, Polyommatus escheri, Melitaea aurelia, Proterebia phegeain Neptis
rivularis. Pomembne so predvsem najdbe vrst iz Direktive o habitatih (Ur. I. EU 1992) Z polyxena in
P. phegea, ki sta kljucni za vzpostavitev varstvenih ukrepov varovanja vrst na Natura 2000 obmodju Mosor
(HR2001352). Glavni ogrozajo¢i dejavnik na preiskovanem obmocju je opusCanje travniskih povrsin,
predvsem pase, kar vodi v zarasCanje in izgubo habitatov travniskih vrst. Drugi pomemben dejavnik,
povezan z zaras¢anjem, je pojavijanje dveh invazivnih rastlinskih vrst Amorpha fruticosa L. in Ailanthus
altissima (Mill.) Swingle. Predvsem slednja porasca tudi skalnate predele, kjer izpodriva Opopanax chironium
W. D. J. Koch, gostiteljsko rastlino ogroZzenega lastovicarja Papilio alexanor. Samo z vzpostavitvijo
dolgorocnega monitoringa, aktivnim ohranjanjem klju¢nih Zivijenjskih prostorov in lokalno iniciativo lahko
ohranjamo bogato vrstno sestavo dnevnih metuljev na Mosorju.
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Appendix I. List of the butterfly species of Mts. Mosor, Kozjak (data from Koren et al. 2019), and Biokovo (data from
Mihoci et al. 2011, Kacirek 2017). The biogeographical affiliation of the species is based on Kudrna et al. (2015), the
abbreviations refer to: ES — Euro-Siberian, EO — Euro-Oriental, MON — montane, HOL — Holarctic, EM — Euro-meridional,

BM — boreo-montane, MED — Mediterranean, TRO — tropical, COS — cosmopolitan.

Dodatek I. Seznam vrst dnevnih metuljev planin Mosor, Kozjak (podatki iz Koren et al. 2019) in Biokovo (podatki iz
Mihoci et al. 2011, Kacirek 2017). Biogeografska pripadnost vrst je povzeta po Kudrna in sod. (2015), okrajSave
pomenijo: ES — evro-sibirski, EO — evro-orientalski, MON — montanski, HOL — holarkti¢ni, EM — evro-meridionalni,
BM — boreo-montanski, MED — sredozemski, TRO — tropski, COS — kozmopolitski.

Biogeographical

List of species Mosor Kozjak Biokovo affiliation*
1.  Ochlodes sylvanus (Esper, 1777) . . . ES
2. Thymelicus acteon (Rottemburg, 1775) . . ) EO
3. Thymelicus lineola (Ochsenheimer, 1808) . . . HOL
4. Thymelicus sylvestris (Poda, 1761) . o o EO
5. Carcharodus alceae (Esper, 1780) . . . MED
6.  Carcharodus floccifera (Zeller, 1847) . EO
7. Carcharodus lavatherae (Esper, 1783) o EM
8. Carcharodus orientalis Reverdin, 1913 . . . EO
9.  Erynnis tages (Linnaeus, 1758) . o o ES
10.  Pyrgus alveus (Hibner, 1803) o o ES
11.  Pyrgus armoricanus (Oberthiir, 1910) . . . EO
12.  Pyrgus malvae (Linnaeus, 1758) . . ES
13.  Pyrgus serratulae (Rambur, 1839) o o ES
14. Pyrgus sidae (Esper, 1784) . . . EO
15.  Spialia orbifer (Hibner, 1823) . . o EO
16. Gegenes pumilio (Hoffmannsegg, 1804) . o o EO
17.  Iphiclides podalirius (Linnaeus, 1758) . . . ES
18.  Papilio alexanor Esper, 1800 . o o MED
19.  Papilio machaon Linnaeus, 1758 . . . ES
20. Zerynthia cerisy (Godart, 1824) . EO
21. Zerynthia polyxena (Denis & Schiffermdiller, 1775) . o EO
22.  Parnassius mnemosyne (Linnaeus, 1758) . . . EO
23. Colias alfacariensis Ribbe, 1905 . . EO
24.  Colias croceus (Fourcroy, 1785) . . o EO
25. Colias hyale (Linnaeus, 1758) . ES
26. Gonepteryx cleopatra (Linnaeus, 1767) . o MED
27. Gonepteryx rhamni (Linnaeus, 1758) . . . ES
28. Leptidea sinapis (Linnaeus, 1758) . o o ES
29. Anthocharis cardamines (Linnaeus, 1758) . . o ES
30. Aporia crataegi (Linnaeus, 1758) . . . ES
31.  Pieris balcana Lorkovic, 1970 . ES
32.  Pieris cf. napi (Linnaeus, 1758) . . o ES
33.  Pieris brassicae (Linnaeus, 1758) . . . ES
34. Pieris ergane (Geyer, 1828) . . . EO
35.  Pieris mannii (Mayer, 1851) . . o EO
36. Pieris rapae (Linnaeus, 1758) . o o HOL
37. Pontia edusa (Fabricius, 1777) . o . ES
38. Euchloe ausonia (Hubner, 1804) o o MED
39. Lycaena alciphron (Rottemburg, 1775) . EO
40. Lycaena phlaeas (Linnaeus, 1761) . o o HOL
41. Lycaena thersamon (Esper, 1784) . EO
42. Aricia agestis (Denis & Schiffermiiller, 1775) . . o ES
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List of species

Biogeographical

Mosor Kozjak Biokovo affiliation*

43. Aricia anteros (Freyer, 1838) . MON
44. Aricia artaxerxes (Fabricius, 1793) ) BM
45. Cacyreus marshalli Butler, 1898 . TRO
46. Celastrina argiolus (Linnaeus, 1758) . . . ES
47. Cupido minimus (Fuessly, 1775) . . ) EO
48. Cupido osiris (Meigen, 1829) o . o ES
49. Cupido argiades (Pallas, 1771) . . HOL
50. Cyaniris semiargus (Rottemburg, 1775) . ) ES
51. Glaucopsyche alexis (Poda, 1761) o . o ES
52. Iolana iolas (Ochsenheimer, 1816) . . . EO
53. Lampides boeticus (Linnaeus, 1767) . . o TRO
54. Leptotes pirithous (Linnaeus, 1767) o . o TRO
55. Plebejus argus (Linnaeus, 1758) o . o ES
56. Plebejus argyrognomon (Bergstrasser, 1779) . ES
57. Plebejus idas (Linnaeus, 1761) o . o HOL
58. Lysandra bellargus (Rottemburg, 1775) o . o EO
59. Lysandra coridon (Poda, 1761) . . . EO
60. Polyommatus admetus (Esper, 1783) . EO
61. Polyommatus ripartii (Freyer, 1830) o EO
62. Polyommatus daphnis (Denis & Schiffermiiller, . . EO
1775)
63. Polyommatus amandus (Schneider, 1792) o o ES
64. Polyommatus dorylas (Denis & Schiffermdiller, . . EO
1775)
65. Polyommatus escheri (Hibner, 1823) o . o EM
66. Polyommatus icarus (Rottemburg, 1775) o . o ES
67. Polyommatus thersites (Cantener, 1835) . . ES
68. Pseudophilotes vicrama (Moore, 1865) o o EO
69. Scolitantides orfon (Pallas, 1771) o . o ES
70.  Tarucus balkanica (Freyer, 1844) . EO
71.  Callophrys rubi (Linnaeus, 1758) . . . ES
72. Satyrium acaciae (Fabricius, 1787) o . o EO
73.  Satyrium ilicis (Esper, 1779) . . . EO
74.  Satyrium spini (Denis & Schiffermdiller, 1775) . . o EO
75.  Satyrium w-album (Knoch, 1782) o ES
76. Favonius quercus (Linnaeus, 1758) o . EO
77. Charaxes jasius (Linnaeus, 1767) . . TRO
78. Argynnis paphia (Linnaeus, 1758) . o ES
79. Argynnis pandora (Denis & Schiffermdiller, 1775) . . . EO
80. Fabriciana adjppe (Denis & Schiffermiiller, 1775) . . ES
81. Fabriciana niobe (Linnaeus, 1758) o ES
82. Speyeria aglaja (Linnaeus, 1758) . . ES
83.  Boloria euphrosyne (Linnaeus, 1758) . ES
84. Brenthis daphne (Bergstrasser, 1780) . ES
85. Brenthis hecate (Denis & Schiffermiiller, 1775) . . ES
86. Issoria lathonia (Linnaeus, 1758) . . . ES
87. Libythea celtis (Laicharting, 1782) . . . EO
88. Limenitis camifla (Linnaeus, 1764) ) ES
89. Limenitis reducta Staudinger, 1901 . . . EO

NATURA SLOVENIAE 22(2): 43-68



68 Toni KOREN et al. : The butterfly diversity of Mt. Mosor in Dalmatia, Croatia / SCIENTIFIC PAPER
Biogeographical
List of species Mosor Kozjak Biokovo affiliation*
90.  Neptis rivularis (Scopoli, 1763) . . ES
91. Neptis sappho (Pallas, 1771) ) ES
92. Melitaea aurelia Nickerl, 1850 . o EO
93. Melitaea cinxia (Linnaeus, 1758) . . . ES
94. Melitaea didyma (Esper, 1778) . . ) ES
95. Melitaea phoebe (Denis & Schiffermiiller, 1775) o ES
96. Melitaea ornata Christoph, 1893 . ES
97. Melitaea trivia (Denis & Schiffermdiller, 1775) ) EO
98. Aglais o (Linnaeus, 1758) . . . ES
99. Aglais urticae (Linnaeus, 1758) . ES
100. Nymphalis antiopa (Linnaeus, 1758) . . o HOL
101. Nymphalis polychloros (Linnaeus, 1758) . . . EO
102. Nymphalis xanthomelas (Esper, 1781) o ES
103. Polygonia c-album (Linnaeus, 1758) . o ES
104. Polygonia egea (Cramer, 1775) . o o EO
105. Vanessa atalanta (Linnaeus, 1758) . o o HOL
106. Vanessa cardui (Linnaeus, 1758) . . . COS
107. Coenonympha arcania (Linnaeus, 1761) o EM
108. Coenonympha pamphilus (Linnaeus, 1758) . o o EO
109. Coenonympha rhodopensis Elwes, 1900 . MED
110. Lasiommata maera (Linnaeus, 1758) . . . ES
111. Lasiommata megera (Linnaeus, 1767) . . o EO
112. Pararge aegeria (Linnaeus, 1758) . . . EO
113. Erebia melas (Herbst, 1796) o MON
114. Proterebia phegea (Borkhausen, 1788) . o o EO
115. Hyponephele lupinus (O. Costa, 1836) . . ES
116. Hyponephele lycaon (Rottemburg, 1775) . . o ES
117. Maniola jurtina (Linnaeus, 1758) . . . ES
118. Pyronia cecilia (Vallantin, 1894) . MED
119. Pyronia tithonus (Linnaeus, 1767) . o EM
120. Melanargia galathea (Linnaeus, 1758) . . . EO
121. Melanargia larissa (Geyer, 1828) . . . EO
122. Arethusana arethusa (Denis & Schiffermdiller, . EO
1775)
123. Brintesia circe (Fabricius, 1775) . . . EO
124. Chazara briseis (Linnaeus, 1764) . . ES
125. Hipparchia fagi (Scopoli, 1763) . . EM
126. Hipparchia syriaca (Staudinger, 1871) . . EO
127. Hipparchia statilinus (Hufnagel, 1766) . . . EM
128. Hipparchia semele (Linnaeus, 1758) . o . EM
129. Minois dryas (Scopoli, 1763) o ES
130. Satyrus ferula (Fabricius, 1793) . . . EO
Number of species per mountain: 97 87 116
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Abstract. Subterranean amphipods, morphologically resembling Nijphargus stygius species complex, were
molecularly analysed. We isolated genomic DNA and amplified the subunit I of mitochondrial cytochrome oxidase
gene (COI) for 94 specimens from 37 localities. We report on six new localities for N. chagankae, one for N. cvajcki,
eight for N. gottscheeanensis, two for N. kenki, one for N. malagorae and two for N. zagrebensis. New data extend
previously known distribution ranges of N. gottscheeanensis and fill the missing gap between the remote N. kenki
occurrences. We report on new co-occurrence data for two species pairs, i) N. chagankae and N. likanus, and ii)
N. gottscheeanensis and N. podpecanus.

Key words: cryptic species, Niphargus stygius, molecular taxonomy, distribution, COI, co-occurrence

Izvlecek. Novi podatki o razsirjenosti Sestih morfolosko kripticnih vrst kompleksa Niphargus
stygius (Amphipoda: Niphargidae) — Raziskovali smo razsirjenost kripticnih vrst v kompleksu N, stygius.
Izolirali smo DNA in pomnoZzevali podenoto I mitohondrijskega gena za citokrom oksidazo (COI) 94 osebkov iz 37
lokalitet. Navajamo Sest novih nahajaliS¢ vrste N. chagankae, eno za N. cvajcki, osem za N. gottscheeanensis, dve
za N. kenki, eno za N. malagoraein dve za N. zagrebensis. 1zbolj$ali smo znanje o razsirjenosti N. gottscheeanensis
in opisali novo lokaliteto N, kenki sredi obSirnega obmocja med obema do sedaj znanima skupinama nahajalisc.
Opisali smo prvo sopojavljanje N. chagankae in N. likanus in novo lokacijo, kjer se sopojavljata vrsti
N. gottscheeanensisin N. podpecanus.

KljuCne besede: kripticne vrste, Njphargus stygius, molekularna taksonomija, razsirjenost, COI, sopojavljanje

Introduction

The use of molecular methods has shown that morphology alone poorly reflects species
composition of some taxa (Witt et al. 2006, Adams et al. 2014, Katouzian et al. 2016). This was
thoroughly utilized to distinguish morphologically cryptic species which resemble each other to
the point of being impossible to identify without usage of molecular approach (Bickford et al.
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2007). Cryptic species often represent unique evolutionary lineages (Trontelj et al. 2009, Deli¢
et al. 2017a) with much narrower distribution than nominal species (Trontelj et al. 2009, Eme
et al. 2018). Therefore, they play an important role in understanding patterns of local or regional
biodiversity and often appeal for additional conservational efforts (Deli¢ et al. 2017a).

Cryptic species are common in the subterranean realm (Trontelj et al. 2009, Niemiller et al.
2012, Parimuchova et al. 2020). Fragmentation of subterranean environments, coupled with low
dispersal abilities of subterranean fauna, increases the probability of allopatric speciation
(Trontelj et al. 2009, Garcia-Machado et al. 2011). In addition, common properties of
subterranean habitats, i.e. darkness and lack of food sources, enable acquisition of convergent
morphologies through the processes of directional selection (Trontelj et al. 2009, Juan et al.
2010). Both mentioned processes, allopatric speciation and convergent evolution, lead to a
cryptic speciation within subterranean habitats.

Genus Niphargus, the largest genus of freshwater Amphipoda in the world (Vainola et al.
2008), comprises more than 430 described species (Fiser 2019). All representatives, including
the three known fossil species, show morphological adaptations to subterranean habitats —
troglomorphies, i.e. reduction of eye, body pigments, elongation of antennae and appendages
(Fiser 2019). Many morphologically cryptic complexes of Njphargus species have been
recognized (e. g. Lefébure et al. 2006, 2007, FiSer & Zagmajster 2009, Trontelj et al. 2009, Deli¢
et al. 2017a, Eme et al. 2018), including Njphargus stygius sensu lato, consisting of 16 cryptic
species (Deli¢ et al. 2017a).

The N. stygius s.l. species are distributed in Slovenia, North-Western Croatia, and Northern
Italy (Deli¢ et al. 2017a). Individual species distribution is often poorly understood, six of them
are known only from their type locality (Deli¢ et al. 2017a). Although boundaries of species’
ranges are not thoroughly explored, it has been established that ranges of several species from
this complex overlap and that specimens can even co-occur. To improve our knowledge on
factors limiting geographical distributions, as well as ecology and evolutionary history of these
species, sequencing of all available individuals from every locality is of high importance.
Therefore, we analysed additional samples of N. stygius s.l. and herein report on the obtained
results.

Material and methods

We analysed the specimens from Nijphargus stygius s.. (as defined in Deli¢ et al. 2017a)
from the Zoological Collection of the Department of Biology, Biotechnical Faculty, University of
Ljubljana, Slovenia, collected from 2002 to 2014. The samples were preserved in 96% or 70%
ethanol. Samples were morphologically classified before the study. We performed DNA isolation
and amplification of subunit I of mitochondrial cytochrome oxidase gene (COI) of 94 specimens
from 37 localities.
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We isolated DNA from one of the pereopods, using GenEluteTM Mammalian Genomic DNA
Miniprep Kit (Sigma-Aldrich). We amplified COI fragment, using LCO 1490 and HCO 2198
primers (Folmer et al. 1994) and PCR protocol as described in Svara et al. (2015). PCR products
were purified using Exonuclease I and Fast AP Thermosensitive Alkaline Phosphatase (Thermo
Fisher Scientific Inc., USA). Purified PCR products were sequenced by Macrogen Europe
(Amsterdam, Netherlands) with same amplification primers. We assembled and edited the
resulting chromatograms in Geneious 6.0.5. The acquired sequences were then aligned and
compared with the ones available in publicly available database GenBank using »blastn«
(Boratyn et al. 2013) to assign the analyzed specimens to formally described species. A general
threshold for determining the species was 98% similarity or, in case that sequence contained
ambiguities, as close as possible to it. To reconstruct the species’ distributions, we combined
our species distribution data with those of Deli¢ et al. (2017a).

Results and discussion

We obtained COI barcodes for 62 specimens (out of 94 in total) from 30 of the 37 original
localities. On three localities we found only specimens that did not belong to N. stygius s.l.
(V. dobati and N. spoeckeri). We acquired new presence data for six Niphargus stygius s.l.
species from 20 localities: six new localities for N. chagankae, one for N. cvajcki, eight for
N. gottscheeanensis, two for N. kenki, one for N. malagorae and two for N. zagrebensis.
Sequences were submitted to GenBank under accession humbers MW370352-MW370416.

A new record from Cerknisko polje significantly extended the known distribution range of
N. gottscheeanensis westward for more than 30 km. Additionally, we identified a new population
of N. kenki. According to Deli¢ et al. (2017a), this species has a disjunct range with known
localities from Central Slovenia (Ljubljana, Skofja Loka) and Eastern Slovenia (Kozjansko). The
newly discovered locality, Maroltova jama near Letus, fills the gap between the two regions.

A new locality with co-occurring N. podpecanus and N. gottscheeanensis and a locality with
the first-time reported co-occurrence of N. chagankae and N. likanus were recorded.
N. gottscheeanensis co-occurs according to current records with V. chagankae (one locality),
with V. podpecanus (four localities) and with N. novomestanus (one locality). Besides with
N. gottscheeanensis (one locality mentioned above), N. chagankae co-occurs according to
current records also with N. /ikanus (one locality). Syntopy between cryptic species, based on
current knowledge, is rare (Deli¢ et al. 2017a). However, the assembled data suggest that co-
occurrences and syntopies between species of N. stygius species complex could be generally
overlooked. The data from seven remaining localities correlate with Deli¢ et al. (2017a). All
results are summarized in Tab. 1 and Fig. 1.
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Table 1. Analized samples of Njphargus stygius s.l. in SE Slovenia. Locality, coordinates (WGS84), number and species of
individuals from samples are given, along with their legator and date of sampling. We were unable to classify any
specimen from seven localities. Species marked with * are not V. stygius s.l. species. On localities marked with * we are
reporting on the presence of N. stygius s.|. species for the first time. On some localities from Deli¢ et al. (2017a), we
are reporting on the presence of species that have previously not been reported from there. They are marked with **.

Tabela 1. Analizirani vzorci za Njphargus stygius s.l. v IV Sloveniji. Za vsak vzorec podajamo lokaliteto, koordinate
(WGS84), Stevilo in vrste obravnavanih osebkov, datume vzorcenj ter legatorje. Iz vzorcev sedmih lokalitet nam ni
uspelo dolociti nobenega osebka. Vrst, oznaCenih z *, ne uvrs¢amo v N. stygius s.l. Na lokalitetah, oznaCenih s *, smo
prvi¢ potrdili pojavljanje vrst N. stygius s.l. Na nekaterih Ze znanih lokalitetah N. stygius s.l. (Deli¢ et al. 2017a) smo
dodatno potrdili vrste, ki tam Se niso bile zabeleZene. Oznacene so z **.

Number of
classified/
Lat. (N) all

Locality (Cave ID) Long. (E) Species specimens Date Legator
Tzvir pri CrpaliScu, N. gottscheeanensis** 3/8 B. Sket
Slovenska vas; 45.66765 14.83022 N. pod 3/8 22.2.2007 G. Bra(:,ko
KoCevije; SLO - poapecanus / )
Jama Bedara (ID NA), 4.11.2005 S. Minihofer
I'lgsca], Zumberak; 45.74657 15.54649 / 0/2 18.12.2005 M. Paviek
Andrejckov Stibelc
(1263), Zagozdec; 45.52798 15.05823  N. chagankae 2/2 26.1.2002 P. Presetnik
Stari trg; SLO*
Brezno presenecenj
(4500), Krasica
planina; Dobrovije; 46.26638 14.92125 / 0/2 12.5.2012 R. Kvas
SLO
Izvir Crnega potoka, B. Sket
Crni potok; KoCevje; 45.59128 14.89939 M. gottscheeanensis 6/6 7.1.2007 M. 7a -
SLO* . Zagmajster
ISZL"C')ﬁR'bJe"' Osilnica; 45 53333 14.73162 . gottscheeanensis 11 28.4.2007 ?' JSket'.

. Jugovic
Tounjcica (ID NA),
Toun;; HR\(/ ) 4524882 1532263 | 02 27.1.2008 M. Paviek
Potok Zege, Dolga
vas, pri pokopalisCu; 45.62472 14.87689 M. gottscheeanensis 1/1 9.2.2002 R. Verovnik
Kocevje; SLO*
Jama DZud (3341), V. Zakéek
Lahinja; Beldji vrh; 45.50240 15.20062 M. zagrebensis 1/1 6.1.2007 B. Earac !
Crnomelj; SLO* )
Kekcevo brezno T. Deli¢,
(4672), Dolenja vas;  45.68130 14.77650  N. malagorae 2/2 21.12.2013 M. Zagmaijster,
SLO* N. Sivec
Izvir v kamnolomu T. Deli¢,
Vrazji kamen, Miklarji; 45.55997 15.08765 N. chagankae 2/2 24.6.2013 J. Tramte,
Crnomelj; SLO* D. Sinigoj
Jama Trbusnjak
g‘ROB?S).’, . 45.4951317.25975 / 03 10.6.2007 M. Faller

rahovljani; Pakrac;

HRV
Jama pod Zimzelom 25.6.2008 B. Jalzi¢
(ID NA), Potok
Musulinski; Ogulin; ~ 4>-28196 15.11917  N. chagankae 172 14.12.2008 K. Gadpic

HRV*
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Number of
classified/
Lat. (N) all
Locality (Cave ID) Long. (E) Species specimens Date Legator
Jama v kamenolomu
Tounj (HR00692), 45.24800 15.31985 M. chagankae 2/2 7.10.2007 M. Pavlek
Tounj; HRV*
Jama Drobovnik (ID
NA), Kuncani;
Raglatoviéi; Sumberak; 45.72509 15.32496 / 0/2 20.4.2007 M. Pavlek
HRV
Izvir 200m S od B. Sket
Zajcjega Polja; Crni 45.59635 14.89227  N. gottscheeanensis 2/2 7.1.2007 M. Za -
RS " . Zagmajster
potok; Kocevje; SLO
Mala jama nad
Trebnjem (394), 45.89980 15.00770 M. cvajcki 2/2 28.7.2009 M. Zagmajster
Trebnje; SLO*
Jama pod gradom 3.9.2006 V. Zak3ek,
Luknja (575), PreCna; 45.81841 15.09978  N. novomestanus 3/3 T B. Sarac
Novo mesto; SLO 29.11.2006 B. Sket
Virsnica (571), Velika M. Zagmajster,
Racna; Grosuplje; 45.90392 14.70549  N. gottscheeanensis 1/1 17.7.2010 L. Mrzelj,
SLO* P. Dov¢
Studenec Pahle, Crni . B. Sket,
potok; Kotevie; SLO* 45.58795 14.89512  N. gottscheeanensis 3/3 7.1.2007 M. Zagmajster
P. Trontelj,
s 8.8.2003 ;
ZelSke jame (576), . M. Zagmajster
Zelée; Unec: SLO 45.79066 14.30349  N. spoeckeri* 4/4 T. Deli,
6.7.2011 Sy
J. Maticic
Pod Malim naravnim
mostom, Rakov 45.79097 14.30554 / 0/2 23.3.2003 B. Sket
Skocjan; Rakek; SLO
Tzvir pri Kocevskih
poljanah, Kocevske ) B. Sket,
poljane; Dolenske 45.72466 15.05483  N. zagrebensis 2/2 27.2.2007 G. Bratko
Toplice; SLO*
Dekmanca-Lastnic, 6.8.2002 B. Sket
studenec ob cesti .
levo, Bistrica ob Sotli; 46.07968 15.63265 M. kenki 2/4 8.8.2002 unknown
SLO*
Sustav Matesicka-
Popovaca (HR00957), 45.10808 15.61389 / 0/2 11.4.2010 R. Bakovi¢
Matesici; Slunj; HRV
Svinjska jama (534), % .
adtodni s]ifon, 539 45.77179 1432378 - 20bal 12 2.12.2006 - Zagmajster,
Cerknica; SLO N. spoeckeri* 1/2 J. Jugovic
Jama v Bobnaricah 7. Matici
(11036), Otok; 45.75211 14.35560  N. gottscheeanensis 1/1 19.8.2011 M Matiéié
Cerknica; SLO* ’
Izvir pri Otovcu,
Otovec; Crnomelj; 45.59228 15.16412 M. zagrebensis 1/3 30.6.2011 G. Bracko

SLO*
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Number of
classified/
Lat. (N) all
Locality (Cave ID) Long. (E) Species specimens Date Legator
x}asg’ét)ﬁ"’f‘eiiga&w 46.30750 15.02148 N, kenki 212 8.2.2012 R.Kvas
JL?FE"" \ﬁg" (S{%lf)' 45.47002 1520277 N, chagankae 22 3.0.2014 C. Figer
16.9.2002 NA
Planinska jama (748), 14.9.2004 R. Verovnik
Planina; Postojna; 45.81989 14.24566  N. spoeckeri* 3/8 J. Jugovic,
SLO 24.11.2009 4 “vioxkric
2.6.2011 V. ZaksSek
. R. Bakovi¢,
Bulin ponor- 25.2.2012 -
Medvedica 45.26704 15.22399  N. chagankae** 1/3 FS{ I\I;Ialurlllcr)]\(/)itéer
I(_:&OWZB)' Ogulin; 25.2.2012 T. Mihod,
S. Minihofer
Egggzzfa\/ﬁ?g; (Slz())’ 45.83926 14.68632  N. gottscheeanensis 1/1 6.11.2010 M. Zagmaijster
Jama Gadina-Zopenca V. Zakéek
(235), Loka; 45.56461 15.18202  N. zagrebensis 1/1 6.1.2007 B. Earac
Crnomelj; SLO )
Velika jama nad
Trebnjem (104), 45.89989 15.00723 N, cvajcki 4/4 12.7.2011 S. Polak
Trebnje; SLO
Lukova jama pri
Zdihovem (91), 45.52580 14.89410 N, brachytelson 2/2 20.11.2003 B. Sket
Suhor; Kocevje; SLO
Jama v Kamnolomu
@950)' Vinica; 45.45443 15.24431  N. chagankae 1/2 5.4.2007 S. Polak

Crnomelj; SLO

Further targeted and wider sampling (filtering epikarst water, e.g., drips from crevices in the
ceiling; traps, etc.) is needed for obtaining a better insight into the species’ habitat preferences

and distribution, a solid baseline for establishing conservational efforts.
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Figure 1. Distribution of Niphargus stygius s.l. species, based on the analyzed samples. Distributions of N. stygiuss.l.
species without any new localities found are not included (N. brachytelson, N. goricae, N. iskae, N. kapelanus, N. karamani,
N. kordunensis, N. likanus, N. novomestanus, N. podpecanus, and N. stygius). Circles indicate new localities from our
samples, crosses are older localities from Deli¢ et. al. (2017b). Arrows point to the two new localities of syntopy of two
species from M. stygius s.l. complex; co-occurrence of N. podpecanus and N. gottscheeanensis (grey circle) and co-
occurrence of N. chagankae and N. likanus (circle with black upper half and white lower half).

Slika 1. Razsirjenost vrst postranic Njphargus stygiuss.l. ki smo jih dolocili v nasih vzorcih. Razsirjenosti vrst N, stygius
s.l., za katere v raziskavi nismo opisali nobenega novega nahajalis¢a, na sliki nismo prikazali (V. brachytelson, N. goricae,
N. iskae, N, kapelanus, N. karamani, N. kordunensis, N. likanus, N. novomestanus, N. podpecanus in N. stygius). KroZci
oznacujejo nove lokalitete iz nasih vzorcev, kriZci pa lokalitete iz Deli¢ et al. (2017b). S pus¢icama sta oznaceni novo znani
lokaciji sopojavljanja dveh vrst tega morfolosko kripticnega kompleksa; N, podpecanusin N. gottscheeanensis (siv kroZec)
ter N. chagankae in N. likanus (kroZec, katerega zgornja polovica je ¢rna, spodnja pa bela).
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Capnodis  porosa (Klug, 1829)
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Distribution records of jewel beetles, or metallic
wood boring beetles (Coleoptera: Buprestidae), in
Croatia are scarce and come from limited sources.
Most have been given by Schlosser (1878) and
Novak (1952, 1964, 1970), with a smaller number
of records given by just a few other authors. This is
surprising since jewel beetles are considered by
some authors to be among the most beautiful
beetles in the Balkans (Sakalian 2003) — thus
attractive to beetle collectors. Additionally, most
jewel beetles are xylophagous, attacking dying or
dead trees. Therefore, they hold an important role
in ecosystems, contributing to the decomposition of
dead wood (Evans et al. 2007). In spite of this,
there is no published recent focused research on
Croatian jewel beetles, or even saproxylic
communities in general.

Some jewel beetles can invade healthy or weakened
trees (Evans et al. 2007), and as such are
considered pests, particularly in forestry and
agriculture. For instance, flat-headed borers,
Capnodis spp., cause damage to plantations of
stone fruit (Prunus spp., Rosaceae) or pistachio
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trees (Pistacia spp., Anacardiaceae) (Gindin et al.
2014). For Croatia, only a few papers mention the
effects of Capnodis spp. in agriculture, specifically
just for Capnodis tenebrionis (Linnaeus, 1758)
(Rotim 2013, Subi¢ 2016) However, they do not give
the precise distribution of this species. The
Catalogue of Palaearctic Coleoptera (Kuban et al.
2006) lists only three species of this genus in
Croatia: C. tenebrionis, Capnodis cariosa (Pallas,
1776) and Capnodis tenebricosa (Olivier, 1790).

During the last few years, the authors carried out a
beetle fauna survey of Dubrovnik-Neretva County,
including Srd Hill near Dubrovnik (WGS84
coordinates: 42,650701° N, 18,110602° E, 401 m
a.s.l.). Srd was visited on two occasions, on
7.6.2017 and 2.7.2018. Visual examination of host
plants was performed for Capnodis buprestids,
which resulted in records for C carioss,
C.  tenebrionis and C. tenebricosa. Several
specimens were identified as Capnodis porosa
(Klug, 1829), a species which had not been
previously recorded in Croatia (Fig. 1). Individuals
of C. porosawere found on Rhus coriaria L. on both
occasions, on the same bush patches. From several
individuals observed, two and six were collected
during the first and second visits, respectively.
Identification of this species followed available keys
by Théry (1936) and Tozlu & Ozbek (2000).

The closest records of C. porosa are from Bosnia
and Herzegovina, Serbia and Montenegro, and
Albania (Kuban et al. 2006). Larval host plants in
Europe are Pistacia spp. and Rhus spp. (Sakalian
2003), and almond (Prunus amygdalus L.,
Rosaceae) in Iran (Ghahari et al. 2015).

Further discoveries of this species in Croatia can be
expected. Future research should focus on locations
with known occurrences of both RhAus species
present in Croatia, as well as other potential host
plants, at least in the south Mediterranean part of
the country (Jovancevi¢ 1964, 1966, Bira¢ 1973,
Milovi¢ 2002, Stevanovi¢ & Lakusi¢ 2007, Nikoli¢
2015).

Biotehniska fakulteta Univerze v Ljubljani in Nacionalni institut za biologijo, Ljubljana, 2020
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Figure 1. An adult C. porosa resting on the dry trunk of
Rhus coriaria (photo: M. Zadravec).

Slika 1. Odrasel osebek C. porosa na suhem deblu RAus
coriaria (foto: M. Zadravec).
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The known distribution of Horvath’s rock lizard
(Iberolacerta horvathi) in Slovenia is limited to the
Julian Alps, Trnovski gozd, Sneznik plateau and
Dinaric mountains (Krofel et al. 2009, Vek et al.
2019). Data on newly discovered occurrence
localities, gathered in recent years, show that the
distribution of Horvath’s rock lizard has not yet been
fully explored and that thorough data, as put by Vek
et al. (2019), are still missing especially for the
Alpine areas.

On 15. 8. 2020, three Horvath’s rock lizards were
discovered in the Pokljuka Gorge (»Pokljuska
soteska«) at approximately 800 m a.s.. Two
individuals were observed on a rocky wall near the
entrance of the cave called »Pokljuska luknja«
(Slovene cave registry No. 2771, WGS84
coordinates: N 46.3766°, E 14.0327°). Both lizards
were photographed and identified as Horvath’s rock
lizard — the two scales above nostrils were
separated, which was visible in the photos (Fig. 1),
among other signs. Horvath’s rock lizard’s dorsal
colour is greyish or brown. The belly is usually light
in colour. On each side of the head, the supranasal
scale is elongated towards the back and touches the
loreal scale (Mrsi¢ 1997, Speybroeck et al. 2016).

One lizard was captured by hand and photographed
from up close (Fig. 1). Both lizards were adults and
the one captured was a female. It was a sunny day,
around 10 AM, and the lizards were sunbathing on
the rocky wall that was partially covered by grassy
patches.
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Figure 1. A female Horvath's rock lizard (Z. horvathi)
from Pokljuka Gorge, Slovenia (photo: K. Konc).

Slika 1. Samica horvatove kuscarice (Z. horvathi) iz
Pokljuske soteske, Slovenija (foto: K. Konc).

Around 100 meters into the forest, the third
individual was found on a steep bank above the
path  (WGS84  coordinates: N  46.3772°,
E 14.0332°). The tree canopies prevented sunlight
to reach the ground directly, and due to the gorge
below, the whole area was slightly damp. In close
proximity to the Horvath’s rock lizard, another lizard
species was found — the viviparous lizard (Zootoca
vivipara). Both lizards were photographed from afar
(Fig. 2). Both species were identified based on the
specific morphological characteristics, clearly visible
from the photo.

The closest known records of Horvath's rock lizard
are from Mrzli studenec, around 5 km southwest
from the Pokljuka Gorge (De Luca 1989). According
to Speybroeck et al. (2016), Horvath’s rock lizards
are usually found in rocky terrain, often in forested
areas and close to a source of water.

The common wall lizard (Podarcis muralis) and
I horvathi display an overall similarity in
morphology and ecology (Osojnik et al. 2013).
Zagar et al. (2015) suggest that both lizard species
occupy sun-exposed gaps in a forested landscape,
both exhibiting an altitudinal segregation pattern
with a high zone of overlap at middle altitudes. In
addition, I horvathi reaches highest densities at
high altitudes and P. muralis at low altitudes with a
broad zone of distributional overlap between the
species. Osojnik et al. (2013) have ascertained that
L. horvathi occupies areas with more damp, humid,
and shaded microhabitats than AP. muralis of the
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same regions. Speybroeck et al. (2016) suggest that
I horvathi prefers steeper rock faces or cliffs than
P. muralls.

Figure 2. Horvath's rock lizard (Z. horvathi) (below) and
viviparous lizard (Z. vivipara) (on top) from Pokljuka
Gorge, Slovenia (photo: K. Konc).

Slika 2. Horvatova kuscarica (Z. horvathi) (spodaj) in
Zivorodna kuscarica (Z. vivipara) (zgoraj) iz Pokljuske
soteske, Slovenija (foto: K. Konc).

Although 1. horvathi has already been known from
Pokljuka (De Luca 1989, Petras Sackl et al. 2013),
the novel findings demonstrate that the area is still
insufficiently explored and emphasize the need for
a further systematic research.
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Church buildings in Slovenia have long been known
as suitable nursery roosts for several bat
(Chiroptera) species (Presetnik et al. 2009), which
require a warm environment to raise their young
during the summer. Knowing which churches are
utilized by bats as roosts is therefore highly
important for bat conservation. During late spring
and early summer of 2020, we visited three church
roosts of lesser horseshoe bat (Rhinolophus
hipposideros) in the Savinjska region, Central
Slovenia. These churches were St. NeZa at Liboje,
St. Magdalena on Hom hill (Matke) and Sts. Mohor
and Fortunat on Smohor hill (Tab. 1), which had
been inspected in the past (Hercog 2013, own data)
and are known to host larger roosts of the species.
We decided to inspect these churches to record
their present status and to assess the current size
of their respective reproductive colonies.

Bats were counted when exiting the roost in the
evening. Each roost was inspected twice — initially,
a preliminary evening visit was made to assess flight
patterns and emergence openings, and later a
thorough count of emerging bats was conducted.
The count began 5-10 minutes before sunset with
bats being counted until 15 minutes after the last
confirmed  emergence  from  the  roost.
R. hipposideros were identified using a heterodyne
ultrasound detector (D200, Petersson Elektronik) at
110 kHz, while additional detectors were used to
search for other possible bat species. Since female
R. hipposideros near our survey area were noted to
give birth from mid-June onwards (Hercog 2013),
we assumed all emerging individuals of the species
were adults. On 25. 6. 2020 (Tab. 1) we also
deployed hand nets at St. Magdalena Church in
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order to determine one of the species present there,
using determination key in Dietz & Kiefer (2016).

Apart from confirming R. hipposideros presence
during all our surveys (Tab. 1), we recorded two
other bat species - the greater horseshoe bat
(R. ferrumeguinum) and the whiskered bat (Myotis
mystacinus). We also noted individual bats which
we were unable to distinguish to species or even
family level, including an individual of a large bat
species at Sts. Mohor and Fortunat (Tab. 1). Almost
all bats used small windows and other apparent
holes for their emergence, except for unidentified
Vespertilionidae individuals at St. Neza, which
emerged from slits between stone roof tiles of the
bell tower.

To our knowledge, St. Neza Church had only been
surveyed once in the past, when the first author of
this contribution inspected the roost on 24. 8. 2017,
observing 123 R. hjpposideros of unknown sex and
age, 28 adults, 38 juveniles, 2 adult females and
one carcass. These numbers, combined with our
recent findings of 217 adults, make this church a
nursery roost with a very large maternity colony of
the species in Slovenia (Petrinjak 2009, Presetnik
2018). St. Magdalena on Hom hosts an even more
numerous maternity colony - we recorded over a
hundred more adult individuals of the species than
Hercog (2013) in the season of 2011 (max. 245
compared to our 346). According to Presetnik
(2018), our findings suggest that the church hosts
among the largest, if not the largest currently
known maternity colony of R. hipposideros in the
country. The number of adult individuals of the
species at Sts. Mohor and Fortunat is also slightly
higher than the numbers found by Hercog (2013)
(max. 59 adults compared to our 76). It is to be
noted, however, that the emergence count
conditions at the latter were much worse than at the
other two churches, with emergence openings
located much higher and heavy winds impairing our
ability to detect bats. These conditions have
contributed to the high number of unidentified
individuals (Tab. 1). Although some, if not most,
were probably R. hjpposideros, we cannot exclude
the possibility that some of them belonged to other
bat species. Therefore, the interior of the Church of
Sts. Mohor and Fortunat needs to be reinspected in
the near future, in order to both assess the true
number of R. hjpposideros individuals present and
to inspect for other bat species possibly present at
the roost.
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We also recorded some other interesting bat
species. We have reconfirmed the presence of
R. ferrumequinum at St. Magdalena, whereas we
failed to register any serotine bats (Eptesicus
serotinus) which were also recorded at the church
previously (Hercog 2013). However, by far the most
intriguing is our find of a nursery roost of
M. mystacinus, which has not been observed at
St. Magdalena in the past. Known nursery roosts of
M. mystacinus in Slovenia are very rare, and so far,
only two other church roosts were noted for this
species, out of which one had already been
destroyed (Likozar 2013). This finding, together
with the remarkable number of detected
R. hipposideros individuals during our survey,
makes the church of St. Magdalena a roost of
national importance.

Our results highlight that the Churches of St. Neza,
Sts. Mohor and Fortunat, and especially
St. Magdalena, are bat roosts of high conservational
importance. None of these church nurseries are
included in any nature conservation networks, such
as Natura 2000 (Ur. I. RS 2004a) or Ecologically
important areas (Ur. |. RS 2004b). We suggest that
the churches be included in these areas, with
conservation activities focusing especially on
measures which promote peaceful coexistence of
bats and church administrators (for examples see
Kotnik et al. 2015). It might also be prudent to
monitor the state of these important nurseries in the
future.

Table 1. Results of bat emergence counts for three selected church bat roosts. Structures, used by individuals to emerge
from the roost, are also given. AD — adult; emergence openings: BTO — bell tower openings, ATO — attic openings,

BTR - slits in bell tower roof tiles.

Tabela 1. Rezultati Stetja izletavanja za tri izbrane cerkve. Navedene so tudi izhodne strukture, ki so jih uporabljali
netopirji. AD — odrasla Zival; izhodne odprtine: BTO — odprtine/line na zvoniku, ATO — odprtine/line na podstresju,

BTR - reze med stresniki zvonika.

Site [lat. (°N), long. Date Notes Taxa Emergence
(°E), m a.s.l.] [No. of individuals] openings
Church of St. Neza, Liboje 27.5. 2020 / R. hipposideros [132] BTO, ATO
[46.208026, 15.190633, Vespertilionidae [2] BTR
367] 29.5.2020 / R. hipposideros [217] BTO, ATO
Vespertilionidae [1] BTR
Church of St. Magdalena, 23. 6. 2020 / R. hipposideros [336] BTO, ATO
Matke R. ferrumequinum [1] ATO
[46.218996, 15.125510, Vespertilionidae [25] ATO
602] Chiroptera [10] ATO
25. 6. 2020 terminated R. hipposideros [346] BTO, ATO
90 min. after R. ferrumequinum [1] ATO
sunset — heavy M, mystacinus [30 AD, ATO
rain 2AD Q, 2 AD @ - parous]
Church of Sts. Mohor and 27. 6. 2020 very windy R. hipposideros [76] BTO
Fortunat, Smohor conditions Chiroptera [49] BTO
[46.181568, 15.180067, Chiroptera (large species) [1] BTO
786] 1. 7. 2020 terminated R. hipposideros [59] BTO
60 min. after Chiroptera [47] BTO
sunset — heavy
winds and
lightning
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Naslov prispevka (v slovenskem in angleskem jeziku) mora
biti informativen, jasen in kratek. Naslovu naj sledijo celotna
imena avtorjev in njihovi naslovi (vkljutno z naslovi
elektronske poste).

IzvleCek v slovenskem jeziku mora na kratko predstaviti
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NAVAJANJE LITERATURE
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