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BIOCHEMICKE VLASTNOSTI AKO INDIKATOR STUPNA
ZATAZENIA POD V OKOLI STARYCH BANSKYCH
ENVIRONMENTALNYCH ZATAZ{

BIOCHEMICAL PROPERTIES AS INDICATOR OF SOIL
ENVIRONMENTAL POLLUTION IN THE SURROUNDING OF
OLD MINING ENVIRONMENTAL LOADS

Lenka DEMKOVA! - Lenka BoBULSKA® - Miloslav MICHALKO? - Jillius ARVAY?

ABSTRACT

Soil quality in the former mining village NiZnd Sland was evaluated based on the content of ha-
zardous elements (As, Cd, Hg, Fe, Mg, Pb) and their impact on important soil parameters such as
soil enzyme activity (URE-urease, BG-f8-glucosidase, FDA-fluorescein diacetate, KF-acid phosphatase
and ZF-alkaline phosphatase), nutrient content (Ca, Mg, Na, K) and soil reaction (pH). The content
of hazardous substances varied depending on the distance from the largest sources of pollution - the
tailings pond and the ore processing plant. The activity of soil enzymes decreased significantly with the
increasing content of hazardous elements. The soil reaction at the most polluted sampling sites reached
high value, corresponding to the extremely alkaline pH. The content of nutrients varied in the study
area, while Ca and Mg reached extremely high values in the most polluted sampling sites, in the case
of K and Na, no relationship was found with the content of hazardous elements.

KEYwoORDS
nutrients, activity of soil enzymes, former mining area, tailing pond

Uvob

Stcasnd aj byvald banska ¢innost na tizemi Slovenska a s niou spojené priemyselné
aktivity zamerané na spracovanie ruid, vyznamne zasiahli do kvality Zivotného
prostredia. Na Slovensku je celkovo evidovanych 68 pravdepodobnych a 310
potvrdenych environmentélnych zatazi, z ¢oho je 21 odkalisk a 78 lokalit, ktoré su
zatazené z dovodu tazobnej alebo spracovatelskej ¢innosti (ENVIROPORTAL, 2019).
Znelistenie takychto lokalit sa prejavuje na vSetkych zlozkach zivotného prostredia,
zdravi zivych organizmov vratane cloveka. Bolo niekolkokrat preukdzané, ze
rizikové latky pochadzajtice z banskej ¢innosti spdsobuju karcinogénne, mutagénne
a respira¢né ochorenia (NAKazAwa et al., 2015; AGYEMANG a DuaH, 2016). Sirenie
prachovych castic z odkalisk, presakovanie kyslych banskych vod aj emisie zo
zdvodov na spracovanie rud prispievaju k znizenej kvalite pddy, ktora je aj napriek
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tomu obyvatelmi hospodarsky vyuzivana. Takto znecistena pdda straca svoju
kvalitu, ¢o sa prejavuje jej zniZenou urodnostou (KELEPERTZIS, 2014) a zaroven
je zdrojom rizikovych latok, ktoré vstupuju do polnohospodarskych produktov
a ukladaju sa v telach konzumentov (KowaLska et al.,, 2018). Aktivita pddnych
enzymov predstavuje vyznamny indikator kvality pody, pretoze dokaze velmi
rychlo reagovat na environmentalny stres. Vo viacerych $tudiach bolo preukazané,
ze zvySovanie obsahu rizikovych prvkov v pode sa automaticky negativne prejavuje
na aktivite pddnych enzymov (Wyszkovszka, 2010). Z toho ddévodu st enzymy
¢asto vyuzivané ako bioindikatory kvality pddy (DEMKOVA et al.,, 2015). Pédne
enzymy sa vo velkej miere podielaju aj na kolobehu zZivin v pdde a ich néslednej
transformdcii, aby boli prijatelné pre rastliny (L1 et al., 2016). Obsah Zivin v pode
sa velmi rychlo meni z zévislosti od mnozstva vonkaj$ich ¢initelov (ALGHOBAR
a SURESHA, 2017). Objektom $tadia bola byvala banska obec Nizna Slana, ktora ma
vo svojom katastralnom tzemi umiestnené banské telesa, odkalisko a rozsiahly areél
zévodu na spracovanie rudy. Sirenie prachovych ¢astic z povrchu odkaliska, ktoré je
tvorené kalom prachovej konzistencie, je dobre pozorovatelné pri veternom pocasi.
Cielom prace bolo zistit obsah rizikovych latok v podach v katastralnom tizemi obce
Nizna Sland a ich vplyv na aktivitu podnych enzymov, obsah zivin v péde a poédnu
reakciu.

MATERIAL A METODY

Charakteristika odbernych lokalit

Katastralne uzemie obce Nizna Slana sa nachadza v oblasti vychodného Slovenska,
vokrese Roznava, vKosickom kraji. Predmetné tizemie je su¢astou geomorfologického
celku Slovenské Rudohorie. Obec lezi na oboch brehoch rieky Slana, ktord toto
uzemie ¢leni na dva podcelky a to Volovské vrchy a Reviicku vrchovinu. Nadmorska
vy$ka obce je 360 m n.m. Z klimatologického hladiska je izemie charakterizované ako
mierne teplé, mierne vlhké s priemernymi januarovymi teplotamiod -2 do -5 °C (BpEJ,
2013). Banska ¢innost sa v obci datuje od 14. storocia a je zamerand predovsetkym
na tazbu Zeleznej rudy a drahych kovov. Najvac¢si rozmach banskej ¢innosti tu
bol zaznamenany zac¢iatkom 19. storocia, kedy bola v obci uvedena do prevadzky
huta na spracovanie Zeleznej rudy (BREHUV a kol., 2007). Zaciatkom 20. storocia
sa velkd cast vyroby presunula do Madarska, kde sidlili modernejsie zeleziarne, ¢o
sposobilo postupny tpadok spracovatelskych aktivit v Niznej Slanej. Rozsiahly aredl
byvalej huty, ako aj teleso odkaliska kde bol vyvazany kal zo spracovania vytazeného
materialu, boli zakladnym predpokladom k zaradeniu uzemia obce do zoznamu
environmentélnych zatazi (ENVIROPORTAL, 2019). Odkalisko je umiestnené nad
obcou [48°44°36.97; 25°25’51.24”] a zaberd Uzemie o rozlohe 20.6 ha. Hlavné
nebezpecenstvo kalu spociva vo vysokom obsahu rizikovych latok a v jeho praskovej
konzistencii. Pri veternom pocasi je kal z odkaliska prenasany a dopada na osidlena
a hospodarsky vyuzivanu ¢ast obce.
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Odber vzoriek pddy a ich analyza

Vzorky pody boli odobraté z 30 odbernych miest, ktoré boli navrhnuté ako siet bodov
vo vzdialenosti 200m od seba. V niektorych odbernych miestach nebolo mozné
(kvoli vyskytu prirodnych alebo inych prekazok) vzdialenosti dodrzat, ¢o sposobilo
mierne odchylky. Siet pokryva plochu odkaliska, byvalého hutnickeho zavodu
a taktiez uzemie, ktoré bolo povazované za najviac zatazené spadom z odkaliska
(obrazok 1). Odber vzoriek pddy (5-15cm) prebiehal v lete 2018. Na kazdom
odbernom mieste bolo odobratych cca 500 g pddy, ktora bola v plastovych vreckach
prepravend do laboratéria. Cast pody bola zamrazend a nasledne v cerstvom stave
pouzitd na stanovenie aktivity podnych enzymov. Druha ¢ast pddy bola vysusena
pri laboratdrnej teplote a preosiata cez sito s velkostou otvoru 2mm. V pdde bolo
stanovené pH v roztoku 0.01M CaCl, pomocou pH metra inoLab pH 720 WTW.
Aktivita podnej ureazy (URE) bola stanovend podla KHAzIEVA (1976). Aktivita kyslej
(KF) a alkalickej fosfatazy (AF) bola stanovena podla GREJTOVSKEHO a kol. (1991).
Aktivita fluorescein diacetazy (FDA) bola stanovena podla GREENA a kol. (2006).
Aktivita 8- glukoziddzy (BG) bola stanovena podla Eivazi a TABATABAI (1988).
Obsah rizikovych prvkov (As, Cd, Fe, Hg, Mn, Pb) a taktiez obsah Zivin (Ca, Na, Mg,
K) bol stanoveny pomocou pristroja ICP-OES Agilent 720 (Agilent Technologies,
Germany).

Statistické a mapové spracovanie dat

Mapové vystupy boli spracované v open source Geografickom Informa¢nom Systéme
(GIS) pouzitim softvéru QGIS (verzia 2.18). Data boli ziskane z OpenStreetMap
(OSM 2016). Vsetky statistické operdcie boli vykonané pomocou programu R studio
(R sTupio TEaM, 2016). Data boli pred analyzou logaritmicky transformované.
Spearmanov korela¢ny koeficient bol pouzity za tcelom zistenia zavislosti medzi
rizikovymi prvkami, aktivitou pddnych enzymov, zivinami a pédnou reakciou.
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Obrazok 1. Miesta odberu pddnych vzoriek v ramci katastrdlneho tzemia obce
Nizna Slana. (Zdroj: OSM 2016, vlastné spracovanie).
Figure 1. Soil sampling sites in the cadastral area of Nizna Slana village.

VYSLEDKY A DISKUSIA

Obsah rizikovych prvkov (As, Cd, Hg, Fe, Mg, Pb) bol stanoveny pre kazdé odberné
miesto v ramci katastralneho tdzemia obce Nizna Sland (obrdzok 2). Stanovené
hodnoty boli porovnané s limitnymi hodnotami uréenymi pre pody Slovenska
(ZAxoN NR SR ¢. 220/2004 Z. z). Najvyssia koncentracia rizikovych prvkov v ramci
hodnoteného tzemia bola zaznamenand v mieste odkaliska (odberné miesto
¢. 2 a7), v mieste lokalizacie byvalého priemyselného podniku na spracovanie rudy
(odberné miesto ¢. 19 a 20) a taktieZ na odbernom mieste ¢. 27, ktoré sa nachadza
na druhej strane doliny, v priblizne rovnakej nadmorskej vyske ako odkalisko
a v smere prevladajucich vetrov (WINDYTY S.E, 2019). Zaroven ide o miesto pred
lesnym porastom, ktoré tvori bariéru pre dal$i prenos ¢astic. Z toho dévodu dochadza
na tomto mieste k hromadeniu znecistenia. Podla $tidie ZoBECK a VAN PELTA (2006)
moze byt prenos Castic vetrom a atmosférickd depozicia klu¢ovym faktorom pri
kontamindcii prostredia. Obsah As, Cd, Fe, Mg a Hg prekracoval limitné hodnoty
na véetkych odbernych miestach. V pripade Fe bola limitnd hodnota na celom tizemi
prekrocend viac ako 9 ndsobne. V pripade Pb boli namerané hodnoty extrémne
vysoké iba v oblasti lokalizacie odkaliska (odberné miesto ¢. 2 a 7) a na lokalite
¢.27. Nadlimitné hodnoty boli zistené aj v mieste lokalizacie huty na spracovanie rudy
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(odberné miesto ¢. 19 a 20). Extrémne hodnoty As, Cd, Fe, Mn a Pb boli na tzemi
obce zistené aj v skorsich $tadiach (HANCULAK a kol., 2011). Vysoké obsahy Zeleza
suviseli so spracovavanim zeleznych rud v priemyselnom podniku sidliacom v obci.
Vzhladom k tomu, Ze velka ¢ast sledovaného tizemia je trvalo osidlend a hospodarsky
vyuzivand (aj ked v mensej miere) je vysoka pravdepodobnost, Ze rizikové latky
negativne vplyvaju na zdravie Iudi. Podla skorsich stadii bolo u obyvatelov Niznej
Slanej preukazané vyssie riziko rakoviny pluc (Isco et al., 1994).

As Fe

. <10 <200
1-19 201 - 450
20-25 (LH) 451 - 550 (LH)
26 - 50 551 - 1000

- 51-100 1001 - 5000
>101 >5000

Cd Mn

I <005 <200
0.06-0.1 — 201 - 450
0.2-0.7(LH) 451 - 550 (LH)
0.8-3.0 551 - 1000

-3:1-5:0 - 1001 - 5000
>5 >5000

He Pb

F<°-05 26 21 6 11 6 1 EU B
0.06 - 0.09 -

2 v . [
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D 23 18 13 8 3 71-100

29 19 | 14 9 4 100 - 130
30 25 20 15 10 5 - >130

LH - limitnd hednota pre pody Slovenska (Zdkon NR SR &.220/2004)

Obrazok 2. Obsah rizikovych prvkov nameranych na jednotlivych odbernych
miestach v katastralnom tizemi obce Nizn4 Sland.

Figure 2. Content of the risk elements determined on the sampling sites in the Nizn4
Sland village cadastral area.

Aktivita pddnych enzymov sa menila v zavislosti od odberného miesta (obrazok
3). Hodnoty BG sa pohybovali v rozmedzi od 0.1-1266 pg p NP/g pody 1h,
hodnoty FDA v rozmedzi 8.8 do 51.2 ug p FS/g pddy 1h, hodnoty URE od 0.19 -
0.79mg NH4+Ng™' 24" a hodnoty KF a AF v rozmedz{ od 30.6 — 397 a 40.5 - 415
mg P g 3h'v tomto poradi. Aktivita podnych enzymov je citlivym indikatorom
pddneho znedistenia a velmi rychlo reaguje na environmentalny stres (XIAN et al.,
2015). Vdaka tejto vlastnosti st pddne enzymy uspesne vyuzivané ako bioindikatory
pddneho znedistenia (DEMKOVA et al., 2019). Okrem rizikovych prvkov na aktivitu
pddnych enzymov vplyva aj podna reakcia, obsah uhlika, ale aj obsah jednotlivych
zivin v pdde (KarAca et al., 2010). V pripade FDA, URE, KF a AF boli najnizsie
hodnoty zaznamenané prave na telese odkaliska. Znecistenie v okoli zavodu
na spracovanie rudy sa prejavilo najmai na aktivite KF.
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Obrazok 3. Aktivita poédnych enzymov (BG - £ glukozidaza, FDA - fluorescein
diacetdza, URE - uredza, ACP - kysla fosfatdza, ALP - alkalicka fosfataza)
na odbernych miestach v ramci katastrdlneho izemia obce Nizn4 Slana.
Figure 3. Activity of the soil enzymes (BG - {3-glukosidase, FDA - fluorescein
diacetate, URE - urease, ACP - acid phosphatase, ALP - alkaline phosphatase) in
the sampling sites of Nizna Slana village cadastre.
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Hodnoty pddnej reakcie sa na hodnotenom tizemi pohybovali od 3.47 - 7.36 (tabulka
1). Na zaklade klasifikicie podla CurLik a SEFCiK (1999) je mozné tieto pddy
charakterizovat ako extrémne kyslé az alkalické. Na odbernych miestach uréenych
ako najviac znedistené dosahovalo pH vyssie hodnoty. Vo viacerych $tudiach bolo
preukazané, Ze vysoké obsahy rizikovych prvkov v pode sa podielaji na zvySovani
kyslosti pody (ALLowaAy, 2010). V kyslych pddach sa zvy$uje aj mobilita rizikovych
prvkov, teda st pristupnejsie pre rastliny obyvajice takéto stanovistia (PANDEY
et al,, 2016). V nasom pripade bol zaznamenany opacny trend, kedze kal ulozeny
na odkalisku bol hodnoteny ako extrémne alkalicky.

Obsah zivin stanoveny vo vzorkach pody je uvedeny v tabulke 1. Na lokalitach, kde sa
hodnoty rizikovych prvkov pohybovali v nadlimitnych hodnotach, boli zaznamenané
aj zvysené obsahy Ca a Mg. Ziviny K a Na dosahovali na tychto lokalitach skor
niz$ie hodnoty. HAN et al. (2018), ktori $tudovali obsah Zivin v pode v oblastiach
znelistenych vplyvom Zelezni¢nej dopravy, sihlasne s nasimi vysledkami potvrdili
zvy$eny obsah Ca a Mg v najviac znelistenych lokalitich. ALGHOBAR a SURESHA
(2017), ktori sledovali pddne vlastnosti pod vplyvom rézneho mnozstva kalu rovnako
potvrdili, ze kym obsah K a Na sa nijako signifikantne nemenil, obsah Ca a Mg sa so
zvy$ujucim obsahom kalu vyznamne zvysSoval.

10
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Tabulka 1. Hodnoty Zivin na odbernych miestach v katastralnom tizemi obce Nizna Slana.
Table 1. Values of the nutrients in the sampling sites of Nizna Slana village cadastre.

Odberné Ca K Mg Na

miesto (mgkg ™) pH
1 6705 6910 5339 506 5,25
2 48106 5393 15727 351 7,36
3 534 9509 1757 1145 4,45
4 2457 6945 3279 530 4,52
5 2470 6549 3288 500 4,69
6 1887 8520 2508 826 5,05
7 24215 6193 10468 312 6,82
8 695 6525 2602 618 4,00
9 8773 4818 2407 357 5,88
10 5833 2434 2270 243 3,85
11 3802 8795 3877 676 5,51
12 20039 4157 5955 390 6,06
13 9046 5421 8285 503 5,90
14 371 9689 2342 433 3,73
15 824 11240 1277 234 4,88
16 2454 8491 4061 658 5,15
17 8416 3684 6938 279 6,64
18 30311 4991 14722 358 7,02
19 51211 4499 23768 497 7,07
20 11802 2357 22168 224 7,10
21 1674 7899 2337 159 5,69
22 13988 4361 6200 136 6,58
23 1279 4025 1363 252 5,73
24 59864 4796 14346 207 6,97
25 1192 978 1049 59.3 6,58
26 317 5539 1219 63.8 3,52
27 25391 6105 7223 122 6,42
28 875 3684 4354 137 3,47
29 723 3748 1014 358 4,55
30 520 3360 1011 286 4,26

Signifikantnd pozitivna zavislost bola zistend aj medzi Zivinami navzdjom, konkrétne
medzi Ca - Mg (p<0.01) a K - Na (p<0.01). Ziviny, medzi ktorymi bola potvrdena
signifikantna zavislost reagovali na environmentalny stres (zvy$enu pritomnost
rizikovych prvkov) velmi podobne (tabulka 2). Vapnik a horéik signifikantne
pozitivne korelovali s pddnou reakciou (p<0.01), pricom v pripade draslika a sodika
bola potvrdend negativna (nie signifikantna) zavislost s pddnou reakciou. Medzi
aktivitou podnych enzymov a Zivinami bola zistena vo v8etkych pripadoch negativna
zavislost. Signifikantnd negativna zavislost bola zistend medzi Ca-URE (p<0.05)
a Ca-URE (p<0.01) a taktiez medzi Mg-URE (p<0.05) a Mg-KF (p<0.01).
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Tabulka 2. Spearmanov korela¢ny koeficient vyjadrujtci zavislost medzi hodnote-
nymi pddnymi parametrami (aktivita pddnych enzymov, Ziviny, pH) a rizikovymi
prvkami.

Table 2. Spearman correlation coefficient expressing the relationship among the
evaluated soil parameters (the activity of soil enzymes, nutrients, pH).

BG FDA URE KF AF pH Ca K Mg Na
As -0.16  -0.40*  -0.40*  -0.42*  -0.26  0.51** 0.65** -0.09 0.58**  -0.11
Cd -0.17 -0.27 -0.26 -0.42*  -0.19  0.64** 0.61**  -022  0.89%  -0.19
Fe -0.07 -0.21 -0.20 -0.35 -0.15  0.61** 058  -0.24  0.84** 0.01
Hg -0.13 -0.29 -0.33 -0.15 -0.23 0.12 0.15 0.02 0.07 -0.11

Mn -0.17 -0.28  -0.40**  -0.52**  -0.22  0.72** 0.79**  -0.16 0.82**  -0.09
Pb -0.01 -0.01 -0.05 -0.16 -0.04 0.49 0.71 -0.12 0.52 -0.30

Negativny vplyv zvy$eného obsahu rizikovych prvkov na aktivitu podnych enzymov
bol preukazany vo viacerych $tudiach (HAGMANN et al. 2015; X1AN et al., 2015;
DEMKOVA et al. 2019). Rovnaky trend bol potvrdeny aj vo vzorkach pddy ziskanych
na tzemi obce Niznd Slana, ¢o sa prejavilo negativnou korela¢nou zavislostou medzi
rizikovymi prvkami a aktivitou podnych enzymov, pricom v niektorych pripadoch
bola tato zavislost signifikantna (As-FDA; As-URE, As-KF); (Cd-KF); (Mn-URE,
Mn-KF) (tabulka 3). Vplyv rizikovych prvkov na aktivitu BG nebol signifikantny
ani v jednom pripade, ¢o stuhlasi so $tudiou Wyszkowskgj et al. (2010), ktord
z pomedzi uvedenych enzymov pripisuje BG najvyssiu rezistentnost voci znecisteniu.
Signifikantnd pozitivna zavislost bola preukazana medzi obsahom rizikovych prvkov
v pdde a pddnou reakciou. Ako uz bolo vyssie spomenuté, vplyv rizikovych latok
na pddnu reakciu sa zvycajne prejavuje znizovanim jej hodnot. Zavislost medzi
rizikovymi prvkami a zivinami bola potvrdena len v pripade As, Cd, Hg a Mn, ktoré
signifikantne pozitivne korelovali s Ca a Mg.

Tabulka 3. Spearmanov korela¢ny koeficient vyjadrujtci zavislost medzi aktivitou
podnych enzymov, pddnou reakciou a zivinami.

Table 3. Spearman correlation coefficient expressing the relationship among the
activity of soil enzymes, soil reaction and nutrients.

BG FDA URE KF AF pH
Ca -0.20 -0.28 -0.40* -0.43* -0.18 0.70**
K -0.01 -0.04 -0.02 -0.02 -0.07 -0.30
Mg -0.17 -0.28 -0.40% -0.52%* -0.22 0.72**
Na -0.09 -0.28 -0.08 -0.08 -0.09 -0.21
pH -0.32 -0.50** -0.31 -0.61%* -0.35

12



BIOCHEMICKE VLASTNOSTI AKO INDIKATOR STUPNA ZATAZENIA POD V OKOLf STARYCH
BANSKYCH ENVIRONMENTALNYCH ZATAZ{

ZAVER

Vysoky obsah rizikovych latok v pddnom prostredi je zdvaznym environmentalnym
problémom nie len v byvalych banskych obciach, ale taktiez v okoli priemyselnych
zavodov alebo vyznamnych dopravnych uzlov. Zla kvalita pody sa negativne prejavuje
na kvalite polnohospodarskej produkcie, toxické latky vstupuji do potravového
retazca a ohrozuju fudské zdravie. Na tizemi obce Nizn4 Slana boli zistené extrémne
vysoké hodnoty As, Fe, Hg, Mn, ktoré prekracovali limitné hodnoty stanovené
zakonom. Hodnoty Pb prekracovali limitné hodnoty len v okoli odkaliska a zavodu
na spracovanie rudy. Aktivita podnych enzymov sa znizovala so zvy$ujucim sa
obsahom rizikovych prvkov v pdde, ¢o potvrdila negativna korela¢na zavislost medzi
jednotlivymi enzymami a rizikovymi prvkami. V pripade As-URE, As-FDA, As-KF,
Cd-KE, Mn-URE, Mn-KF bola tato zavislost signifikantna. BG a KF boli spomedzi
hodnotenych enzymov najmenej citlivé na environmentalne znecistenie. Hodnoty
pddnej reakcie sa pohybovali od extrémne kyslych az po alkalické, pricom najvyssie
(alkalické) hodnoty boli zaznamenané na najviac znecistenych odbernych miestach.
Medzi rizikovymi prvkami a pddnou reakciou bola zaznamenand pozitivna korela¢na
zavislost, v pripade As, Cd, Fe a Mn signifikantna. Jednotlivé ziviny reagovali na obsah
rizikovych latok v pdde rozne, kym obsah K a Na sa vplyvom rizikovych latok
nijako vyznamne nemenil, obsah Ca a Mg dosahoval najvyssie hodnoty na najviac
znelistenych odbernych miestach. Ca a Mg navyse signifikantne negativne korelovali
s URE a KF a signifikantne pozitivne s pddnou reakciou (p<0.01).
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VPLYV NiZKEHO PH A HLINIKA NA EXUDACIU
ORGANICKYCH KYSELIN A FLAVONOIDOV V LOTUS
JAPONICUS

EFFECT OF LOW PH AND ALUMINIUM ON EXUDATION OF
ORGANIC ACIDS AND FLAVONOIDS IN LOTUS JAPONICUS

Kristina TRUS' - Mdria KADUCOVA-KRALIKOVA! - Lenka KUKUCKOVA'® -
Peter PALOVE-BALANG"

ABSTRACT

Aluminium is the most abundant metal in the Earth’s crust, but its availability depends on soil pH
reaching toxic levels at pH lower than 5.0. Root-cells plasma membrane, particularly of the root
apex, seems to be a major target of aluminium toxicity. Organic acids with Al-chelating ability play
an important role in the detoxification of aluminium both externally and internally. Aluminium is
detoxified externally by the secretion of organic acids such as citric, oxalic, and /or tartaric acids from
the root apex. In the present work, the response of Lotus japonicus to aluminium (Al) exposure was
examined, focusing specifically on low molecular mass organic compounds in roots and exudates.
Increased content of citric and oxalacetic acid was found in root exudates after Al-treatment, while
the concentration of tartaric and fumaric acid in the medium remained unchanged. Only very little
amount of kaempferol glycoside and vestitol was found in root exudates, regardless to the presence of
Al, neither they accumulated in the root tissue after Al-treatment. The presented results suggested that
oxalate could be a key compound in Lotus japonicus, which detoxifies Al3+ externally and internally.

KEYWORDS
aluminium, organic acids, secondary metabolites, roots, phytotoxicity

Uvob

Rastliny si pocas evolu¢ného vyvoja tvoria sériu adaptivnych mechanizmov,
ktoré im umoziuju prispdsobit sa podmienkam Zzivotného prostredia. Jednym
z vyznamnych faktorov podneho prostredia je obsah hlinika. Hlinik (Al) je jeden
z najbeznejsich prvkov v zemskej kore, v pddach moze celkové mnozstvo Al dosiahnut
az 7% (MARSCHNER, 1995). Napriek tomu sa Al nepovaZuje za prvok potrebny pre
minerdlnu vyzivu rastlin. V neutrdlnom alebo mierne kyslom pddnom prostredi
existuje Al vo forme organicko-minerdlnych komplexov. V pripade okyslenia
pody sa Al zmeni na rozpustni formu [Al(H,0)*], ktord je najviac toxickd pre
rastliny (MatsumoTo 2000). Toxicita hlinika je jednym z hlavnych faktorov, ktoré
obmedzuji rast rastlin v kyslych pddach. Kyslé pody sa vyznacuji nadbytkom
H* ,Mn*, AP+, a sucasnym nedostatkom alkalickych kovov, ale najmid kovov
alkalickych zemin (Ca** ,Mg”"). Fytotoxicky t¢inok hlinika sa prejavuje v poskodeni
bunkovej ultrastruktiry, ktora zahfiia zlozenie, fyzikdlno-chemické vlastnosti,

1 Ustav biologickych a ekologickyich vied, Prirodovedeckd fakulta Univerzity P. . Safdrika v Kosiciach,
Mdnesova 23, SK - 04001 Kosice, Slovensko; e-mail: kristinkakohut@gmail.com, maja.kaducova@
gmail.com, lenkakukuckoval3@gmail.com, peter.palove-balang@upjs.sk
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$truktaru plazmatickej membrany (ZHANG a kol.,, 1997; IsHIKAWA a WAGATSUMA,
1998), peroxidaciu lipidov (YamamoTo, 2003), taktiez negativne vplyva na absorpciu
ibnov Ca** (Ryan a kol,, 1997; Liu a LuaN, 2001), udrziavanie rovnovahy vapnika
a normalne fungovanie signaliza¢nych systémov (Kipp a kol., 2001; RENGEL a ZHANG,
2003), dynamické zmeny cytoskeletu, Struktiru DNA alebo mitdzu (PINTRO a TAYLOR,
2004; SIVAGURU a kol., 2003).

Najznamej$im prejavom toxického uc¢inku hlinika je inhibicia rastu korenov, ktora je
detekovatelna uz po 30 minutach aj pri mikromolarnych koncentraciach hlinika (L1u
a Luan, 2001). Hlinik ovplyviuje rast a vyvin buniek rastovej zény koreniového vrcholu
a korenovych vlaskov (StvAGURU a HORsST, 1998).

Zvysena odolnost rastlin vo¢i nadmernym mnozstvam hlinika v pode je spojend
s aktivnym uvolilovanim organickych kyselin korenovym systémom, ktoré maju
schopnost chelatovat Al, pricom tvoria stabilné a netoxické komplexy (BRUNNER
a SPERISEN, 2013). Uvoliiovanie organickych kyselin sa zvy$uje pridanim exogénneho
hlinika, ku ktorej prispieva aktivacia transporterov pre kyselinu jabl¢ntt (ALMT) alebo
citronovid (MATE) (FUKURAWA a kol., 2007; DELHAIZE a kol., 2007). Bola zistena
dobra korelacia medzi rychlostou exudacie a rezistencie v roznych genotypoch v ramci
rovnakého druhu, pricom sa predpokladd dolezita tloha organickych kyselin pri
zmiernovani toxicity AI** (KINRAIDE a kol., 1998). Korenovy systém rastlin odolnych
vo¢i zvysenej koncentracii hlinika uvoltiuje viac organickych kyselin ako korenové
systémy rastlin citlivych na hlinik. V pripade p$enice vysledky experimentov potvrdili
az 8 nasobné zvysenie exudacie kyseliny citrénovej (AKESON a MUNNS, 1990). Rastliny,
ktoré produkuji viac malatu, hromadia menej hlinika v koreniovom vrchole (DELHAIZE
a kol.,, 1993). V pletivach korenového systému moze dochadzat ku chelatécii Al aj
pomocou taninov, pricom vzniknuté komplexy sa akumuluju vo vakuolach. Aj iné
fenolové zluc¢eniny, ktoré obsahuju katecholové skupiny maju schopnost chelatovat iony
Al a mohli by prispievat k detoxikacii Al uz v malych mnozstvach, pripadne posobit
proti oxidativnemu stresu vyvolanému hlinikom. Tvorba komplexov organickych
kyselin zabranuje prieniku hlinika do cytoplazmy korenovych buniek (BojorQUEZz-
QuiNTAL a kol., 2017).

KedZe na ochranu pred fytotoxickym u¢inkom hlinika si rdzne rastlinné druhy vyvinuli
podobné mechanizmy, ktoré st zaloZzené na schopnosti chelata¢nych ¢inidiel tvorit
komplexné zlic¢eniny s hlinikom, v nasej praci sme sa zamerali na vplyv Al na tvorbu
malych organickych kyselin a sekundarnych metabolitov, najmé fenolovych latok
v modelovej rastline pre ¢elad bdbovité (Fabaceae).

MATERIAL A METODY

Rastlinny material a podmienky rastu

V naSich experimentoch sme pouzivali modelovi rastlinu Lotus japonicus
(Regel) K. Larsen, ekotyp Gifu (B-129-S9). Rastliny sme ziskali z 5cm dlhych
stonkovych odrezkov, ktoré sme pestovali 30 dni v hydropénii, pri osvetleni 180
pumol . m?. s, svetelnom cykle®, 16/8 hodin, teplote 22 °C a relativnej vlhkosti vzduchu
70%. Ako médium sme pouzili 10x zriedeny Hornum (HANDBERG a STOUGAARD,
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1992) s malymi modifikdciami niektorych zloziek (1mM CaCl,; 0,5mM KNO,; 0,5mM
NH,NO, a 0,5mM KCI). Médium sme vymienali kazdé tri dni. Na zaciatku pokusu sme
korene rastlin oplachli destilovanou vodou a preniesli do nadob s objemom 1 liter. Hlinik
sme aplikovali do roztoku vo forme AICI, s findlnou koncentraciou 0,5mM. Hodnota
pH bola upravena pomocou HCI na hodnotu 5,5 (kontrola) alebo 4,2 (pre rastliny
ovplyvnené nizkym pH a hlinikom) a dalej bolo pH udrziavané tak, aby sa od uvedenych
hodnét neodchylilo o viac nez 0,2. Na vyhodnotenie rastu boli prirastky dizky koreiiov
vyhodnotené po 5 diioch a vyjadrené ako priemerny prirastok dizky korefia v cm za den.

Determinicia organickych kyselin v exudatoch a v pletivach korenov

Korene rastlin sme oplachli destilovanou vodou a preniesli do 15ml 0,2mM roztoku KCI
(bez pritomnosti hlinika) na 3 hodiny. Z roztoku sme odobrali 5ml a nechali pretiect cez
kolénu naplnent DOWEX-om AG 1-X8 (100-200 mesh). Organické kyseliny vyplavené
z néplne sme vysusili rotatnym vakuovym odparovacom pri teplote 60 °C a opétovne
rozpustili v 0,5ml ultracistej vody. Pouzité korene sme odvazili na analytickych
vahach. Potom sme korene vysusili za 24 hodin pri teplote 60 °C a nechali v exikétore.
Na analyzu sme navazili 0,05g vzorky, ktorti sme homogenizovali a extrahovali v 1ml
ultracistej vody. Vzorky sme centrifugovali 5 mintt pri 4000 ot./min a prefiltrovali cez
2um membranu. Na analyzu extraktov pletiv ako aj vzoriek exudatov sme pouzili HPLC
zostavu obsahujucu pumpu ECOM LCD 3001, detektor Hewlett Packard HP 1050,
kolénu Kromasil C18250x4,6 mm 5 um. Analyza prebiehala izokraticky s mobilnou fazou
25mM KH,PO,, pH 2,5, pri prietoku 0,7 ml/min. Létky boli detegované pri vinovej dizke
210 nm. Na identifikaciu sme pouzili standardy kyseliny oxaloctovej, vinnej, fumarovej a
citrénovej (Sigma-Aldrich).

Determinacia flavonoidov v exudatoch a pletivach korenov

Korene rastlin sme oplachli destilovanou vodou a preniesli do 15ml 0,2mM roztoku KCI
(bez pritomnosti hlinika) na 3 hodiny. Z roztoku sme odobrali 5ml a nechali pretiect
cez SPE kolénu STRATA C18, odkial sme flavonoidy vyplavili metanolom. Vzorky
sme odparili rota¢nym vakuovym odparova¢om pri teplote 60 °C a opétovne rozpustili
v 1 ml metanolu. Pouzité korene sme odvazili na analytickych vahach. Potom sme korene
vysusili za 24 hodin pri teplote 60 °C a nechali v exikatore. Na analyzu sme navazili 0,05 g
vzorky, ktorti sme homogenizovali a extrahovali v 1,5ml 80% metanolu. Vzorky sme
odcentrifugovali 5 minut pri 4000 ot./min a prefiltrovali cez 2um membranu. Na analyzu
extraktov pletiv ako aj vzoriek exudétov sme pouzili HPLC zostavu Agilent 1260 Infinity
s DAD detektorom a kolénou Kromasil C18 250x4,6 mm 5 um. Pouzili sme gradientovy
program s dvoma mobilnymi fdzami, 5% acetonitrilom s 3% trifluoroctovou kyselinou
(A) a80% acetonitrilom (B). Program bol: 0 min. 90:10 (A/B), 5 min. 86:14, 30 min. 76:24,
35 min. 60:40, 50 min. (0:100), 55 min. (0:100), 60 min. (90:10). Latky boli detegované
pri vinovych dizkach 220 a 350 nm. Na identifikaciu boli pouzité $tandardy kvercetinu
(Sigma-Aldrich) a vestitolu (Biorbit). Identifikdcia glykozidov kempferolu prebehla
na zaklade ich charakteristického UV-spektra porovnanim so $tandardom kempferol-
3-O-glukozidu (Extrasynthese) alebo kempferol-3-O-glukozyl-7-O-rhamnozidu, ktory
bol predtym izolovany a identifikovany pomocou NMR (Garcia-Calderon a kol. 2015).

18



VPLYV NIZKEHO PH A HLINTKA NA EXUDACIU ORGANICKYCH KYSELIN A FLAVONOIDOV
v LOTUS JAPONICUS

VYSLEDKY

Lotus japonicus sme sledovali v troch réznych podmienkach pri pH 5,5, pH 4,2 a pH
4,2 s 0,5mM AICL,. Za kontrolné pH sme povazovali pH 5,5, pri ktorom skiimany
druh vykazoval vyrazny rast (s prirastkom 0,47 + 0,04 cm/deil) v podmienkach
hydropénie so stabilnou hladinou pH. Pri pH 6,5 dochddzalo pri tomto druhu
k nestabilitim hodnoty pH v Zivhom médiu bez pritomnosti tlmivého roztoku.
Pri pH 4,2 (s prirastkom 0,36 + 0,035 cm/deil) sme sledovali iba vplyv toxicity
nadmerného mnozstva proténov, aby sme ho odlisili od toxicity hlinika. Po vystaveni
rastlin nizkemu pH a vysokym koncentracidm hlinika rastli korene signifikantne
menej ako v kontrole (s prirastkom 0,23 + 0,03 cm/den). V tychto podmienkach sme
pozorovali zmeny v hladinidch jednotlivych organickych kyselin a flavonoidovych
zlicenin v korenovych exudatoch a v pletivach korena. Pri analyze exudatov z korerov
L. japonicus sme identifikovali $tyri organické kyseliny, a to kyselinu oxaloctovti a kyselinu
fumarovu, ktoré boli zastipené vo vicSej miere a v mensich mnozstvach aj kyselinu
vinnu a kyselinu citrénovt. Aplikacia hlinika najviac ovplyvnila koncentraciu kyseliny
oxaloctovej, ktorej exudacia mierne naréstla aj vplyvom nizkeho pH, ale vplyvom hlinika
sa zvysila aZ priblizne $tvornasobne (obrazok 1).
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Obrazok 1. Vplyv nizkeho pH a hlinika na rychlost uvolnovania organickych kyselin
z korenov. Zobrazené hodnoty st priemery troch biologickych opakovani + strednd
chyba priemeru. Symboly pismen oznacuju vysledky signifikancie (P<0.05, ANOVA
s post hoc Tukey testom).

Figure 1. Effect of low pH and aluminium on the organic acids exudation rate from
roots. The values are the means of three biological replicates + standard error. Letter
symbols indicate significance (P <0.05, ANOVA with post hoc Tukey test).
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Naopak v porovnani s kyselinou oxaloctovou hladina kyseliny fumarovej uvolnenej
z korenov nebola vyraznejsie ovplyvnena hlinikom. Hladina kyseliny citrénovej
vplyvom Al signifikantne stapla na priblizne dvojnasobnt hodnotu v porovnani
s kontrolnymi podmienkami, na druhej strane celkové mnozstvo kyseliny citrénovej
bolo ovela mensie nez kyseliny oxaloctovej a fumarovej (obrazok 1). V exudatoch
sme v stopovych mnozstvach zaznamenali aj kyselinu vinnu, ktorej obsah sa vo
vSetkych podmienkach menil minimélne.

V pletivach korena sme sa snazili ndjst rovnaké latky ako v korenovych exudatoch.
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Obrazok 2. Vplyv nizkeho pH a hlinika na akumuladciu organickych kyselin
v pletivach korena. Zobrazené hodnoty st priemery troch biologickych opakovani +
stredna chyba priemeru. Symboly pismen oznacuju vysledky signifikancie (P<0.05,
ANOVA s post hoc Tukey testom).

Figure 2. Effect of low pH and aluminijum on the accumulation of organic acids in
root tissue. The values are the means of three biological replicates + standard error.
Letter symbols indicate significance (P <0.05, ANOVA with post hoc Tukey test).

V porovnani s exudatmi sme v koreni vobec nezaznamenali akumulaciu kyseliny
citronovej v kontrolnych ani v stresovych podmienkach. Po pdsobeni hlinika
na korene rastlin sa koncentracie kyseliny oxaloctovej a fumarovej mierne zvysili, ale
tento ndrast nebol signifikantny (obrazok 2).

Kyselina vinna bola pritomna v pletivach korenov, podobne ako aj v exudétoch, len
v malom mnozstve a jej obsah sa signifikantne nemenil.

Okrem organickych kyselin sme sa v exudatoch snazili identifikovat aj flavonoidy.
Z flavonoidov sme v exudatoch nali len jeden glykozid a to kempferol-3-O-glukozyl-
7-O-ramnozid, ktorého sa z korenov uvolnilo len priblizne 0,7 nmol.g".h" a vplyvom
nizkeho pH a Al nemenilo. Vestitol, patriaci medzi izoflavonoidy, sa v kontrolnych
podmienkach z korenov neuvolnioval, ale objavil sa v stopovom mnozstve v exudatoch
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z rastlin vplyvom nizkeho pH v mnozstve 0,41 nmol.g".h" a vplyvom Al v mnozstve
0,46 nmol.g".h™'. V podobnom mnozstve sa uvolnovala z korenov este jedna latka s UV
spektrom velmi podobnym ako ma vestitol.
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Obrazok 3. Vplyv nizkeho pH a hlinika na akumulaciu flavonoidovych zlicenin
v pletivaich korena. Kempferol-gly 1 a 2 oznacuju blizSie neurcené glykozidy
kempferolu. Zobrazené hodnoty su priemery troch biologickych opakovani + stredna
chyba priemeru. Symboly pismen oznacuju vysledky signifikancie (P<0.05, ANOVA
s post hoc Tukey testom).

Figure 3. Effect of low pH and aluminium on the accumulation of flavonoid compounds
in root tissue. Kempferol-gly 1 and 2 refer to unspecified keampferol glycosides. The
values are the means of three biological replicates + standard error. Letter symbols
indicate significance (P <0.05, ANOVA with post hoc Tukey test).

V korenovych pletivich sme hladali latky Strukturalne podobné latkam, ktoré sme
identifikovali v exudatoch. Zaznamenali sme pritomnost dvoch kempferolovych
glykozidov, aglykénu kvercetinu a vestitolu. Hlinik obsah tychto latok v pletivach
vyrazne neovplyviloval. Nizke pH sposobilo skor ich pokles (obrazok 3), ktory vsak
bol signifikantny oproti kontrole len v pripade jedného z dvoch identifikovanych
glykozidov kempferolu.

DiskusiA

Toxicita hlinika je dolezity faktor, ktory obmedzuje rast rastlin najmd v kyslych
podach pri pH 5,0 alebo niz§om. V rastlinach sa prejavuje jasne identifikovatelnymi
morfologickymi a fyziologickymi symptémami (RouTt a kol., 2000). Existuju dva
sposoby tolerancie rastlin voci hliniku. Jeden je zalozeny na zabranovani vstupu
hlinika do apexu korena a druhy umoziuje rastlindm tolerovat akumulaciu hlinika
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v pletivach (TAYLOR, 1991). Mnohé s$tudie potvrdili, Ze Al - tolerantné genotypy
psenice, kukurice, soje a fazule st schopné vylucovat organické kyseliny do prostredia
korena, ktoré dokazu chelatovat hlinik (LopEz — Bucio a kol., 2000; Ma, 2000;
L1akol. 2000; WATANABE a OsAKI, 2002). Produkcia organickych kyselin je suc¢astou
mechanizmu detoxikacie hlinika. Z organickych kyselin ma najvyssiu vizbovu afinitu
ku hliniku kyselina citréonovd, schopnostou viazat hlinik sa dalej vyznac¢uju aj kyselina
jablénd a kyselina oxaloctova, pripadne aj kyselina jantdrova (HUE a kol., 1986;
BRUNNER a SPERISEN, 2013). Na zmiernenie Al toxicity $pecificky uvoliuju kyselinu
citronovu napriklad korene ryze (YANG a kol., 2006), korene kukurice (PINEROS
a KocHIaN, 2001) a tiez strukovin (YANG a kol., 2000). V pripade psenice dochadza
k exudacii kyseliny jablénej (ZHANG a kol., 2001), kyselina oxaloctvé je exudovana
napr. korenmi rastlin Fagopyrum esculentum (Ma a kol., 1997) a tiez Colocasia
esculenta (Ma a M1YASAKA, 1998). Komplexy kyseliny citrénovej a oxaloctovej s Al
boli tieZ najdené v xyléme a v pletivach korenov ¢ajovnika (MoRITA a kol., 2004;
MoriTA a kol., 2008). Po aplikacii hlinika na korene rastlin Lotus corniculatus bol
zaznamenany signifikantny narast exudacie kyseliny citronovej aj kys. oxaloctovej,
ale miera exudacie kyseliny citréonovej bola vyrazne vy$sia ako oxalocotvej
(PArovE-BALANG a kol, 2012). V pripade blizko pribuzného modelového druhu
L. japonicus, ktorému sme sa venovali v tejto praci, sme zaznamenali pritomnost
viacerych organickych kyselin v pletivich aj v exudatoch korenov, a to najma
kyseliny oxaloctovej a kyselin fumarovej a citrénovej. Vplyvom hlinika dochadzalo
vL.japonicuskovelavyraznej$iemuzvy$eniuexudaciekyselinyoxaloctovejakokyseliny
citronovej. Na rozdiel od L. corniculatus sme v L. japonicus zaznamenali v exudatoch
aj vacsie mnozstvo kyseliny fumarovej, hoci jej koncentracia sa vplyvom Al nemenila.
V L. japonicus ma zrejme v obrane voli vysokym koncentracidm hlinika
najvyznamnejsiu tlohu kyselina oxaloctova, naopak v druhu L. corniculatus kyselina
citrénova.

Stresové faktory, medzi ktoré patri aj vplyv tazkych kovov na rastliny, vyvolavaju
v rastlindch podobny typ odpovede, a tou je tvorba reaktivnych foriem kyslika (ROS)
(MITTLER a kol, 2004; MITTLER, 2006), ktoré poskodzuji bunky. Akumuldcia
flavonoidov sa povazuje za vyznamny sposob obrany proti ROS. Je znamych viacero
flavonoidov s vyraznou antioxida¢nou schopnostou, ako aj schopnostou chelatovat
iony toxickych kovov (BRown a kol., 1998; MELIDOU a kol., 2005; HERNANDEZ a kol.,
2009; Agat1 a TarTINI, 2010). Vyborné antioxida¢né schopnosti maju fenolové
zliCeniny s dihydroxy-substituovanymi aromatickymi kruhmi ako su kyselina
kavova a kvercetinové alebo luteolinové glykozidy (Agarr a kol., 2012).

Kipp a kol. (2001) vo svojej studii uviedli, Ze kukuri¢né rastliny osetrené kremikom
uvolnuju patnastkrat viac fenolovych zlticenin (katechinu akvercetinu) ako neosetrené
rastliny kukurice. Tieto fenolové zluceniny tiez vykazovali silnt schopnost chelatovat
iény Al a mohli by potencidlne detoxikovat Al. V korenoch kukurice sa ukazalo, ze
posobenie hlinika moze vyvolavat zvy$ent akumulaciu taxifolinu a v tolerantnej
odrode aj pentahydroxyflavonolu a katechinu, pri¢om ochranna tloha tychto latok je
pripisovana ich schopnosti viazat Al a antioxida¢nym t¢inkom (ToLRA a kol., 2009).
V nasom pripade sme velké zmeny v hladinach fenolovych zlucenin v exudatoch
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aj v pletivach korenov L. japonicus po aplikacii Al nezaznamenali. Vyraznejsi
vplyv na akumuldciu fenolov malo skor nizke pH, pri ktorom sa koncentricie
zlicenin znizovali. Nepotvrdilo sa teda, Ze by identifikované flavonoidy mohli
mat va¢$i vyznam v obrane voci Al toxicite. V pribuznom druhu L. corniculatus
dochddza ku chelatovaniu Al pomocou taninov a naslednému ukladaniu tychto
komplexov do vakuol (STouTjESDIK a kol. 2001; PALOVE - BALANG a kol., 2012).
L. japonicus v$ak produkuje taniny len v stopovych mnozstvach, ktoré boli na hranici
detegovatelnosti (P. PALOVE-BALANG, nepublikované vysledky). V tomto druhu
vyznamnej$iu ulohu zohravaju pravdepodobne organické kyseliny, z ktorych sa
uvoliiuje najma kyselina oxaloctova. Uvedend kyselina bude mat zrejme hlavnu
ulohu v chelatacii Al vo vonkajsom prostredi, kde zabranuje vstupu Al do korena,
pripadne moze mat podobnu funkciu aj vo vndtri pletiv korenov.
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SPOLOCENSTVA POTOCNIKOV (INSECTA: TRICHOPTERA)
KRASOVYCH PRAMENOV ZAPADNYCH KARPAT

CADDISFLY ASSEMBLAGES (INSECTA: TRICHOPTERA) OF
WESTERN CARPATHIANS KARST SPRINGS

Jakub CiBIK' — Pavel BERACKO! - Tomds NAVARA? - Tomds DERKA'

ABSTRACT

Due to high seasonal stability of environmental conditions, karst springs create specific environment
for their inhabitants. Thanks to the ecotonal connection between the aquatic, terrestrial and un-
derground environment, springs represent species-rich but still not very well examined ecosystems.
The aim of our study was to evaluate the taxonomic composition and diversity of the caddisfly com-
munities in karst springs of Western Carpathians. In total, 105 rheocrene springs were sampled in 11
karst areas of Slovakia. We recorded 56 species of caddisflies, which represent 25% of overall caddisfly
fauna known from the Slovak Republic. Despite relatively low local diversity we conclude that karst
springs represent important hotspots of biodiversity because of the high species turnover and thus high
total gamma diversity.

KeEYwoRDS
Trichoptera, crenon, limestone, diversity, Slovakia

Uvop

Krasové tizemia predstavuji geologicky systém, odliSujuci sa od nekrasovej krajiny
viacerymi Specifikami. Ide predovSetkym o charakter georeliéfu a cirkuldciu
podzemnych vod, ktoré st dosledkom fyzikalno-chemickych vlastnosti podlozia,
tvoreného najmi vapencami. Krasové oblasti zaberaju priblizne 25% zemskej pevniny
(VENT a kol. 2001), pri¢om s rozlohou viac ako 2700 km? (HaviAROVA 2007) tvoria
vyznamnu sucast Zapadnych Karpat. V dosledku vysokej priepustnosti podloZia
patria krasové oblasti a najma ich hydrologicky systém k najzranitelnej$im sucastiam
krajiny (VENI a kol. 2001), preto je potrebné venovat zvy$enu pozornost ich vyskumu
a ochrane.

Medzi vyznamné prejavy krasovych procesov patria okrem jaskyn, ponorov ¢i zavrtov
aj krasové pramene (VENI a kol. 2001). Prirodné pramene st laickou verejnostou
vnimané predovsetkym ako potencionalne zdroje pitnej vody, menej znamy je ale
ich vyznam z biologického hladiska. Podla viacerych prac (napr. CANTONATI a kol.
2006, SCARSBROOK a kol. 2007) st povazované za hotspoty biodiverzity, odli$ujuce
sa od inych vodnych ekosystémov viacerymi S$pecifickymi vlastnostami. Kedze
ide o miesta, na ktorych podzemnd voda vyviera na zemsky povrch, predstavuju
ekoton medzi podzemnymi a povrchovymi vodami a zaroven medzi terestrickym

1 Katedra ekoldgie, Prirodovedeckd fakulta, Univerzita Komenského v Bratislave, Ilkovi¢ova 6,

SK - 842 15 Bratislava, Slovensko; e-mail: cibik6@uniba.sk, pavel.beracko@fns.uniba.sk, tomas.der-
ka@fns.uniba.sk
2 Ustav zooldgie, Slovenskd akadémia vied, Diibravskd cesta 9, SK — 845 06 Bratislava, Slovensko;

e-mail: tomas.navara@savba.sk
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a akvatickym prostredim (SCARSBROOK a kol. 2007). Najvyznamnejsie Specifikum
pramenov ale spociva v relativne vysokej sezonnej stabilite fyzikalno-chemickych
podmienok v porovnani s niz$ie polozenymi tisekmi vodnych tokov (GLAZIER 1998),
hoci novsie prace ukazuji, Ze tato vlastnost sa tyka najméd pramenov s hlbokym
obehom podzemnej vody (CANTONATI a kol. 2012). Pramene sa takisto vyznacuju
ostrovnym charakterom, ¢o ich predurcuje k tomu aby mohli byt vyuzivané ako
prirodné laboratdria pre testovanie réznych ekologickych teérii, ¢i vyskum evolucie
vodnych bezstavovcov. V procese evolucie sa u nich totiz vyvinulo mnozstvo
morfologickych, ekologickych, behavioralnych, fyziologickych a biochemickych
adaptacii na prezivanie v prostredi so stabilne nizkou teplotou (LENCIONI 2004).
Medzi skupiny organizmov s vysokym zastdpenim druhov $pecializovanych
na zivot v pramenoch patri aj rad poto¢niky (Trichoptera) (CANTONATI a kol.
2006). Poto¢niky st jednou z najvacsich skupin bezstavovcov v sladkovodnych
biotopoch, ¢o sa tyka pocetnosti i druhovej diverzity (HOLZENTHAL a kol
2007). Velka druhova a ekologicka rozmanitost poto¢nikov vyplyva zrejme z ich
schopnosti produkovat hodvabny sekrét, z ktorého larvy vytvaraju rozne struktary
(prichytavacie vlakna, ukryty, siete, prenosné schranky), ¢o im umoznilo osidlit
rozne habitaty a prispdsobit sa Sirokej sSkdle environmentalnych podmienok
(Mackay a WIGGINS 1979). Poto¢niky osidlili takmer vSetky sladkovodné habitaty
od pramenov po brakické vody, vodné toky vsetkych typov ale tiez mokrade
a nadrze vratane periodickych toni (MoRSE 2003, WIGGINS 2004). Patria medzi
jednu z druhovo najpocetnejsich skupin vodnych bezstavovcov aj v pramennych
habitatoch (ILMONEN a kol. 2009, MARTIN a BRUNKE 2012). Diverzita poto¢nikov
je v eurdpskych pramenoch pomerne vysoka, mozeme tu najst zastupcov takmer
vSetkych v Eurdpe znamych celadi. Tieto druhy reprezentuji rozne valen¢né
kategdrie od tzko Specializovanych krenobiontnych, krenofilnych a madikolnych
druhov, cez druhy hornych usekov tec¢ucich vod, drobnych mokradi az
po druhy $iroko roz$irené na rdéznych stanovistiach (LINDEGAARD a kol. 1998).
Prostrednictvom réznych zivotnych stratégii sa prisposobili $pecifickym biotickym
a abiotickym podmienkam pramenov (HaBDIjA a kol. 2002) a preto v nich tvoria
$pecifické komplexné taxocendzy (MORSE 2003).

Napriek vysSie spomenutym skuto¢nostiam o vyznamnosti pramenov, az
do nedavnej minulosti im bola venovand len velmi mald vedeckd pozornost
(CanTONATI a kol. 2006). Hoci viacero $pecializovanych $tudii vzniklo uz v 90.
rokoch 20. storo¢ia (napr. ERMAN a ERMAN 1995, GLAZIER 1998, STANFORD a kol.
1994), zdujem o pramenné spolocenstva zacal vyraznejsie narastat az po roku
2000. V eurdpskych krajinach sa ich vyskumom zaoberaju napriklad vedecké
timy posobiace v Taliansku (Bortazz1 a kol. 2011, CANTONATI a kol. 2006),
Svajciarsku (voN FUMETTI a BLATTNER 2016), Finsku (ILMONEN a kol. 2009),
Slovinsku (Mor1 a BRANCELJ 2006) ¢&i Ceskej republike (RADKOVA a kol. 2014).
Na Slovensku sa v minulosti $tudiu pramennych spoloc¢enstiev venoval ¢iastkovo
KrNoO (1982, 1992, 1994, 1996, 2007), z ktorého prac pochadzaju aj prvé udaje
o pramennych spoloc¢enstvach poto¢nikov. Neskdr bol vyskum pramenov zamerany
najma na sledovanie zZivotnych stratégii vybranych taxénov makrozoobentosu a to
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iba na niekolko malo lokalitach (napr. BERACKO a kol. 2012, BoTTOVA a DERKA
2013, KozACEKOVA a kol. 2009). Cielom prace je preto priniest prvy komplexny
prehlad taxonomického zloZenia a biodiverzity spoloc¢enstiev poto¢nikov
v krasovych pramenoch Zapadnych Karpat.

MATERIAL A METODY

V 105 skiumanych krasovych pramenoch, leziacich v 11 geomorfologickych celkoch,
(Obrazok 1, Tabulka 1) bol v rokoch 2015 az 2019 pomocou hydrobiologickej sietky
vykonany odber kvalitativnych vzoriek makrozoobentosu tzv. kopacou metédou
(»kick sampling“). Vzorky boli v teréne fixované v 4% roztoku formaldehydu.
Odber prebiehal na kazdej z lokalit v jarnom (marec-m4j) a neskorom letnom, resp.
Vzorky makrozoobentosu boli v hydrobiologickom laboratériu roztriedené
do vyssich taxonomickych skupin a fixované v etanole. Larvy poto¢nikov boli
nasledne determinované pomocou determina¢ného klti¢a WARINGER a GRAF (2011)
Larvy podéelade Drusinae boli determinované pomocou kluc¢a Szczesny (1978).
Priemerna alfa diverzita a gama diverzita spolocenstiev bola vyjadrena ako pocetnost
taxoénov na lokalnej, resp. regionalnej trovni. Beta diverzita bola vyjadrena ako
taxonomicky obrat ([gama diverzita / priemerna alfa diverzita] - 1).

N W < ometer
01530 60 90 120

Legenda
* lokality
krasové Uzemia ZapadnychKarpat
MK - Malé Karpaty SV - Strazovské vrchy MF - Mala Fatra
VF - Velka Fatra CHV - Chotské vrchy VT - Vysoké Tatry
NT - Nizke Tatry MP - Muranska planina SR - Slovensky raj
SK - Slovensky kras

Obrazok 1. Mapa krasovych uzemi Slovenska s vyznac¢enim skiimanych lokalit.
Figure 1. Map of karst areas (grey areas) of the Slovakia with sampling sites (black
points).
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Tabulka 1. Zoznam skimanych pramenov s ich lokaliziciou a teplotou vody
(vypocitana ako priemer hodndt zaznamenanych pri jarnom a jesennom odbere).

Table 1. List of studied karst springs with their location and water temperature
(calculated as the mean of the values recorded during the spring and autumn

sampling).
nadm
geomorfologicky <k
- teplot
nazov vyvieracky celok zem. §irka  zem. dlZzka vyska eplota
b (spring name) (geomorphological (latitude) (longitude) (mnm) — (temperature)
pring ugnit) P 8 8 altitude (°C)
(MASL)
P .
g7 FPrameipod Biele Karpaty N49°4.69° E18°10.268 548 8,26
Vr$atcom
26  Prosiecka 1 Chocské vrchy N49°9.724  E19°29.599’ 705 7,74
27  Prosiecka 2 Cho¢ské vrchy N49°9.475  E19°29.849" 642 8,00
28  Prosiecka 3 Chocské vrchy N49°9.443°  E19°29.881° 639 8,92
86 Beznazvu Cho¢ské vrchy N49°9.587" E19°27.722° 845 6,87
91  Belskavyv. 1 Mala Fatra N49°12.443’ E18°57.792° 651 6,85
92 Belska vyv. 2 Mala Fatra N49°12.675" E18°57.582° 587 6,85
93 Dolina Sokol Mala Fatra N49°14.143’ E19°10.232° 691 7,50
gy MojziSovpramen gt N49°11456° E19°4412° 1147 540
(vpravo)
g5 MoJHSovpramen i potra N49°11432 E19°4358 1147 550
(vlavo)
96 Dolina Hoskora  Mala Fatra N49°10.0077 E18°56.323’ 753 6,40
1 Hlavina Malé Karpaty N48°33.538" E17°21.412° 283 10,75
2 Rajtarka Malé Karpaty N48°28.558" E17°16.454" 298 8,35
3 Kralovsky potok  Malé Karpaty N48°28.713" E17°16.704" 365 8,20
4  Marcovy pramen Malé Karpaty N48°29.85 E17°19.567" 380 8,00
5  beznazvu Malé Karpaty N48°25.838" E17°21.229" 424 9,97
6  Stuzkova Malé Karpaty N48°35.750° E17°27.214" 250 10,90
7 PodBacharkou 0 Karpaty N48°37.132° E17°33.65 245 8,60
(hore)
g  PodBacharkou i Karpaty N48°37.053 E17°33.742 239 9,70
(dole)
9  Chrenkech jarok Malé Karpaty N48°39.257 E17°37.179" 328 9,25
s . N48° o ,
68  Limbasska Malé Karpaty R E17°10.422° 389 8,19
17.643
70  Oresanska Malé Karpaty N48°27.108" E17°20.789" 324 7,85
71  Husi stok Malé Karpaty N48°27.903° E17°22.601" 273 8,55
72 Stara bohata Malé Karpaty N48°27.661" E17°21.384" 284 8,65
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108 Z&E:“paVSkého Malé Karpaty N48°15.583 E17°7.093 332 9,70
54  Bobacka Muréanska planina ~ N48°46.883’ E20°06.309° 754 6,90
55  Penovcova Muréanska planina ~ N48°45.945 E20°04.884" 529 8,95
56  Muran Muranska planina ~ N48°45.43’  E20°04.223° 418 8,50
57  Brusik Muréanska planina ~ N48°49.886" E20°0.605 574 7,15
58 Beznazvu Muréanska planina ~ N48°43.443’ E20°0.83 413 8,25
59  Stratendjaskyna Muranska planina  N48°49.472" E20°9.6’ 807 7,25
60 Havranik (luka)  Murénska planina ~ N48°48.806° E20°4.281" 768 6,40
61  Havranik (les) Muréanska planina ~ N48°48.799’ E20°4.301’ 766 6,25
62  Jeldavskd teplica  Murénska planina ~ N48°36.301° E20°17.705" 255 13,55
63  Vyv.v Murani Muréanska planina ~ N48°44.486 E20°2.661 401 8,40
64  beznazvu Muréanska planina ~ N48°42.743’ E19°59.480° 527 8,19
65  Pri Tisovci Muréanska planina ~ N48°41.539 E19°58.045 576 9,40
66  Rejkovsky potok  Murénska planina ~ N48°40.097° E19°55.522" 400 9,40
67  potok Furmanec Muranska planina ~ N48°41.330° E19°53.929’ 476 8,65
16  Hlboko Nizke Tatry N48°59.555" E19°40.818 774 7,00
17 fﬁi?;;’mdie Nizke Tatry N48°59.746' E19°40.553° 789 5,79
18 ?ﬁi‘:ﬁgmdie Nizke Tatry N48°59.729° E19°40.565 789 5,90
19  Nadina studni¢ka Nizke Tatry N49°00.457 E19°40.4° 780 7,15
81 beznazvul Nizke Tatry N48°53.034" E20°12.225 959 6,25
82  beznazvu 2 Nizke Tatry N48°52.754 E20°13.245 953 6,35
83  Zadnd dolina Nizke Tatry N48°53.55  E20°13.303° 965 6,35
87  Oravecka Nizke Tatry N48°42.040° E19°16.376 394 9,40
109 Vyvieranie Nizke Tatry N49°0.320° E19°34.983" 812 7,05
110 Vyv. V Mol¢i Nizke Tatry N48°42.596" E19°13.966" 461 9,40
37  Vyv.sv.Jana Slovensky kras N48°39.231" E20°58.480° 264 10,34
40 5 éfgﬁ‘ﬁ: Slovensky kras 13:;425 - E20°50.805 417 8,40
41  Zadielska vyv. Slovensky kras ;\184227’ E20°48.623° 543 8,30
42 Fej Slovensky kras N48°36.562" E20°44.941" 222 11,25
43 Tapolca 1 Slovensky kras N48°35.016" E20°41.213° 198 11,10
44  Tapolca2 Slovensky kras N48° ) E20°41.33 204 10,60

35.043
45  Evetes Slovensky kras N48°35918" E20°38.606° 255 11,28
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46
47
48
49
50
51
52
73
74
75
88

98

99

100
77
78

79

80
84
85
89

90

10

11

12

13

14

103

104

105

Cierna

Biela

Kecovska
Kréasnohorska
Brzotinska
Vidova

Pod Vapenkou
Studeny pramen
Zéavodnd
Huciaca
Drienovska vyv.

Vyv. v Gemerskej
Horke

Zbojnicka
vyvieracka
Skalisty potok

bez ndzvu 1

bez nazvu 2
Dobsinska ladova
jaskyna

Biele vody

bez nazvu

Maly Sokol

Geravy

Zejmarska
studna

Vytoky
Zliechov
(na lake)

Strazov
Stredny

Malinovy
pramen

Vyv. v Maninskej
tiesnave

Pramen v doline
Recica

Periskd

Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras
Slovensky kras

Slovensky kras

Slovensky kras

Slovensky kras
Slovensky Raj
Slovensky Raj

Slovensky Raj

Slovensky Raj
Slovensky Raj
Slovensky Raj

Slovensky raj
Slovensky raj
Strazovské Vrchy
Strazovské Vrchy
Strazovské Vrchy

Strazovské Vrchy
Strazovské Vrchy
Strazovské Vrchy

Strazovské Vrchy

Strazovské Vrchy

N48°33.761’
N48°34.055
N48°30.006
N48°37.056°
N48°36.527
N48°33.859°
N48°33.296
N48°34.295
N48°36.44°

N48°37.51

N48°37.468’

N48°32.263’

N48°32.784°

N48°37.359’
N48°52.173’
N48°52.193

N48°52.332°
N48°52.447
N48°53.872
N48°54.609°
N48°52.951
N48°52.655
N48°36.093
N48°57.473

N48°57.556
N48°
56.905
N48°
56.748
N49°
08.635

N48°59.932°

N48°59.404’

E20°27.919
E20°28.083’
E20°29.149’
E20°35.234
E20°28.256
E20°26.410°
E20°25.150°
E20°24.051°
E20°23.456
E20°23.394
E20°57.118

E20°22.722

E20°34.09’

E20°53.433
E20°15.515
E20°15.456’

E20°18.207’

E20°24.247
E20°15.911°
E20°19.896’
E20°23.863

E20°23.829

E17°56.314

E18°26.699’

E18°27.101

E18°27.467

E18°27.18

E18°29.886

E18°29.76’

E18°23.659

248
237

336
247
238
212
224
248
269
257

214

335

195
909
897

875

850
883
734
1036

1028

290

692

753

799

734

343

419

555

9,70
10,67
9,10
9,55
9,90
10,35
11,25
10,15
10,05
9,65
9,85

10,10

9,35

11,20
5,50
6,10

7,95

6,40
6,50
6,60
8,60

6,15

9,40

7,30

7,45

9,90

6,20

16,87

7,90

8,50
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Vyv. pri
107 Slatinskom Strazovské Vrchy N48°59.817 E18°23.207 960 9,08
potoku
Pr. v Bielovodskej N49° o N
101 doline Tatry 13711 E20°6.45 1157 5,60
jop Pramet gy N49°13.572  E20°09.753 1224 4,50
v Javorovej doline
23 Prisalasi Tatry N49°05.071" E19°56.744’ 840 7,35
2q FPodHrubym N49°05.180° E19°56.643° 820 6,63
Granom
25  Brestovskd vyv. Tatry N49°15.5177 E19°39.457° 851 6,25
35 Viverpod Tatry N49°14.535" E20°9.758° 1116 5,40
Stefanom
Dolina 7 N N . N
36 Y Tatry N49°13.369" E20°16.654" 1208 5,55
pramefiov
69  Bobroveckd Tatry N49°15.858’ E19°45.536° 961 7,13
20  Bukovinka 1 Velkd Fatra N49°0.201"  E19°16.954° 653 13,55
21  Bukovinka 2 Velka Fatra N49°0.241 E19°17.008° 649 13,82
22 Bukovinka 3 Velkd Fatra N49°0.198  E19°17.105 631 13,97
29  Lastovicia (dole)  Velka Fatra N48°49.727° E19°1.650° 660 8,35
30 pod Tafnou Velk4 Fatra N48°50.48 E19°1.827° 940 7,54
31 Boboty Velka Fatra N48°50.784" E19°3.666 638 7,74
32 Dogerské skaly  Velka Fatra N49°1.64  E19°17.363° 530 8,94
33 Jazierce Velka Fatra N49°1.092° E19°16.914° 589 9,50
34 Teplo Velkd Fatra N48°56.753" E19°13.628’ 671 7,00
106 Rybo Velka Fatra N49°52.154 E19°06.363 914 7,30

VYSLEDKY A DISKUSIA

V skdmanych krasovych pramenoch Zapadnych Karpat sme zaznamenali celkovo
56 taxonov potocnikov, ¢o predstavuje 25% doposial opisanych druhov z tGzemia
Slovenska (CHVOJKA a kol. 2016). Taxonomicky najpestrejsou ¢eladou v skiimanych
pramenioch bola ¢efad Limnephilidae s 24 determinovanymi druhmi. Do tejto
taxonomickej skupiny patril aj druh s najvys$sou frekvenciou vyskytu - Drusus
annulatus, vyskytujuci sa az v 46 pramenoch. Tento druh je povazovany za typického
zastupcu krendlu a epiritralu, vyskytujici sa prevazne od kolinneho po montanny
stupent (SporkaA a kol. 2003). Vo vyssie polozenych a chladnej$ich pramenioch ho
nahradzovali iné druhy z rovnakého rodu, najméd druhy D. monticola, D. trifidus
¢i endemicky druh D. carpathicus. Druhym najfrekventovanej$im taxénom
bol Agapetus fuscipes (39 lokalit) z celade Glossosomatidae, ktory sa vyznacuje
podobnymi autekologickymi charakteristikami ako D. annulatus. Oba taxony patria
medzi zoskrabavace preferujiice kamenny substrat (SPorka a kol. 2003). Medzi
najfrekventovanej$ie taxony patrili aj viaceré predatory z rodu Rhyacophila a druh
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Plectrocnemia conspersa. Ojedinele boli zaznamenané aj dva druhy rodu Hydropsyche.
Zatial ¢o pri druhu H. fulvipes ide o typicky pramenny druh s taziskom vyskytu
v hypokrenali, a zasahaujuci az po epiritral (GRAF a kol. 2008), pri druhu H. instabilis
podla GraFa a kol. (2008) aj SporkuU (2008) ide o epiritrdlovy az hyporitrdlovy druh.
V tomto pripade mohol byt nélez sposobeny podmienkami na lokalite. Pramen pri
Dolanoch (ID5), v ktorom sme tento druh zaznamenali, sa par metrov od vyveru
vlieval priamo do potoka z ktorého pravdepodobne jedince prenikli do krenélu.
Podobne aj druh Lype phaeopa bol néjdeny iba raz, v Studenom prameni (ID 73).
Podla prace GRAFA a kol. (2008) sa sice nejedna o krenalovy druh, moze sa vsak
vyskytovat v litorali. Pravdepodobne preto tento druh osidluje stojaty upraveny usek
pramena. V tomto pripade ide o $iroko rozsireny druh, vyskytujici sa po celej Eurépe
(GRrAF a kol. 2008), viazany na vyskyt xylalu (EDDINGTON a HILDREW 1995, GRAF
a kol. 2008). Je to typicky xylofilny zastupca epiritralu (CHERTOPRUD 2011) ale aj
krenalu (CHUZHEKOVA 2016). Z tizemia Slovenska tento druh uvadza napr. CHVOJKA
(1993) z jazier Morské oko a Malé Morské oko.

Spolocenstva jednotlivych skimanych lokalit boli velmi réznorodé a ¢asto unikatne,
o ¢om sved¢i aj zistenie, ze 12 druhov sa vyskytovalo iba na jednej lokalite, devit
druhov na dvoch lokalitach, tri druhy na troch lokalitach, $tyri druhy na Styroch
lokalitach a jeden druh sa vyskytoval na piatich lokalitach. Celkovo sa az 40 druhov
vyskytovalo na jednej az desiatich lokalitdch a iba 16 druhov sa vyskytovalo na viac
ako 10 lokalitach.

V nasledujiicom texte uvadzame kompletny zoznam determinovanych taxénov spolu
s ID lokalit, na ktorych boli zaznamenané. Posledné ¢islo v zatvorke za bodkociarkou
znadi frekvenciu vyskytu taxénu. Cislo v zétvorke za nézvami jednotlivych celadi
udava pocet druhov zaznamenanych v ramci danej éelade.

Trichoptera

Beraeidae (1):
Beraea maurus (CURTIS, 1834): 71, 74; (2)

Glossosomatidae (4):

Agapetus fuscipes CURTIS, 1834: 5, 13, 14, 17, 19, 20, 22,23, 24,27, 29,31, 32,33, 34,
55, 57,58, 60, 63,65, 66,67, 68, 70, 71,72, 77, 78, 82,83, 84, 86, 92, 96, 104, 105, 106,
108; (39)

Agapetus ochripes CURTIS, 1834: 14; (1)

Glossosoma conformis NEBOISS, 1963: 16, 67, 92, 109; (4)

Synagapetus dubitans MCLACHLAN, 1879: 97; (1)

Goeridae (3):

Lithax niger (HAGEN, 1859):1, 24, 34, 36, 54, 55, 61, 70, 71, 77, 78, 81, 84, 91, 92, 93,
96, 97, 106; (19)

Silo pallipes (FABRICIUS, 1781): 16, 32, 42, 46, 49, 58, 62, 73, 78, 87, 99; (11)

Silo nigricornis (PICTET, 1834): 9, 70, 71, 72, 108, 109, 110; (7)
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Hydropsychidae (2):
Hydropsyche fulvipes (CURTIS, 1834): 5, 20; (2)
Hydropsyche instabilis (CURTIS, 1834): 5; (1)

Lepidostomatidae (1):
Crunoecia irrorata (CURTIS, 1834): 12, 31, 71, 74, 82, 84, 97, 104, 105, 106; (10)

Limnephilidae (24):

Allogamus auricollis (PICTET, 1834): 77, 78, 83; (3)

Allogamus uncatus (BAUER, 1857): 78, 90; (1)

Anitella obscurata (MCLACHLAN, 1876): 9, 105; (2)

Apatania fimbriata (P1CTET, 1842): 18, 25, 36, 57, 59, 61, 77, 78, 81, 84, 96; (11)
Drusus annulatus (STEPHENS, 1837): 2, 3, 12, 17, 19, 20, 23, 24, 25, 26, 27, 28, 29, 32,
36, 46, 47, 48, 49, 54, 55, 56, 57, 58, 59, 61, 63, 64, 67,69, 72,77, 78, 80, 81, 83, 84, 85,
86, 89, 90, 94, 96, 105, 108, 110; (46)

Drusus biguttatus (PICTET, 1834): 14, 106, 109; (3)

Drusus carpathicus DZIEDZIELEWITZ, 1911: 24, 102; (2)

Drusus discolor (RAMBUR, 1842): 36, 54, 59, 61, 75, 78, 81, 84, 94, 109; (10)

Drusus monticola MCLACHLAN, 1876: 12, 32, 35, 36, 78, 94, 95, 101, 102, 106; (10)
Drusus trifidus MCLACHLAN, 1868: 16, 18, 19, 23, 47, 51, 77, 78, 82, 83; (10)
Ecclisopteryx madida (MCLACHLAN, 1867): 16, 23, 69, 72; (4)

Glyphotaelius pellucidus (RETZ1US, 1783): 70; (1)

Chaetopteryx fusca/villosa BAUER, 1857: 1, 2, 3, 6, 7, 9, 11, 17, 18, 21, 37, 45, 51, 58,
61, 64, 67,70, 74, 77,78, 86, 87, 88; (24)

Chaetopteryx major MCLACHLAN, 1876: 1, 35, 78, 95; (4)

Limnephilus ignavus MCLACHLAN, 1865: 45; (1)

Micropterna lateralis (STEPHENS, 1834): 1, 12, 75; (3)

Micropterna nycterobia MCLACHLAN, 1875: 2, 4, 64, 70, 75; (5)

Micropterna sequax MCLACHLAN, 1875: 4, 9; (2)

Parachiona picicornis (PICTET, 1834): 77; (1)

Potamophylax cingulatus (STEPHENS, 1837): 1, 45; (2)

Potamophylax luctuosus (PILLER a MITTERPACHER, 1783): 1, 11, 25, 61, 70, 105; (6)
Potamophylax nigricornis (P1CTET, 1834): 5, 10, 19, 23, 30, 31, 32, 34, 47, 49, 69, 71,
72, 89, 90, 91, 93, 95, 106; (19)

Pseudopsilopteryx zimmeri (MCLACHLAN, 1876): 18, 24, 25, 27, 35, 36, 46, 47, 61, 64,
69, 77, 78, 80, 81, 82, 83,97, 110; (19)

Stenophylax vibex (CURTIS, 1834): 9, 90; (2)
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Odontoceridae (1):
Odontocerum albicorne (ScopoLl, 1763): 58, 66, 67, 71, 72, 108; (6)

Philopotamidae (3):

Philopotamus ludificatus MCLACHLAN, 1878: 93; (1)
Philopotamus montanus (DONOVAN, 1813): 5, 12, 84, 109; (4)
Wormaldia occipitalis (PICTET, 1834): 13; (1)

Polycentropodidae (2):

Plectrocnemia conspersa (CURTIS, 1834): 2, 6, 11, 19, 20, 25, 26, 28, 30, 33, 37, 42, 52,
55, 58, 60, 62, 64, 67, 69, 70, 72, 73, 74, 78, 84, 85, 89, 105; (29)

Plectrocnemia brevis MCLACHLAN, 1871: 21, 55, 71, 73, 84, 89, 93, 100, 104; (9)

Psychomyiidae (3):

Lype pheopa (STEPHENS, 1834): 73; (1)

Tinodes dives (P1CTET, 1834): 20, 32, 33, 49, 63, 71; (6)

Tinodes unicolor (PICTET, 1834): 22, 45, 47, 55, 59, 71, 74, 88; (8)

Rhyacophilidae (9):

Rhyacophila fasciata HAGEN, 1859: 5; (1)

Rhyacophila dorsalis gr. (CurTis, 1834): 5, 19, 20, 21, 23, 25, 26, 27, 32, 33, 34, 36, 42,
43, 46, 47, 50, 54, 56, 58, 61, 63, 65, 66, 68, 70, 73, 79, 93, 96, 108, 109; (32)
Rhyacophila glareosa MCLACHLAN, 1867: 36, 84; (2)

Rhyacophila hirticornis/philopotamoides (MCLACHLAN, 1879): 12, 17, 18, 23, 29, 30,
31, 34, 36, 54, 55, 61, 65, 69, 77, 78, 80, 84, 86, 90, 91, 92, 93, 94, 95, 96, 97, 99, 101,
102, 105, 106, 107, 108, 109; (35)

Rhyacophila obliterata (McLACHLAN, 1863): 20, 73, 74, 84, 87, 88; (6)

Rhyacophila polonica/praemosa MCLACHLAN, 1863: 86, 96; (2)

Rhyacophila pubescens PICTET, 1834: 11, 17, 20, 22, 24, 33, 46, 49, 55, 69, 78, 99; (12)
Rhyacophila sensu stricto PICTET, 1834: 72, 74, 80, 81, 84, 86, 87, 89, 92, 94, 96; (11)
Rhyacophila tritis PICTET, 1835: 20, 23, 24, 25, 26, 27, 28, 32, 33, 46, 47, 50, 54, 56, 57,
58, 61, 65, 66, 67, 69, 74, 77, 78, 81, 82, 83, 84, 88, 92, 93, 96, 107; (33)

Sericostomatidae (3):

Notidobia ciliaris (LINNEAUS, 1761): 87; (1)

Sericostoma personatum (SPENCE, 1826): 1, 5, 11, 20, 21, 31, 33, 45, 46, 47, 50, 58, 67,
89, 106; (15)

Sericostoma sp. SCHNEIDER, 1845: 61, 70, 71, 72, 73, 74, 78, 87, 89, 104, 109; (11) ..

Z0 105 preskumanych lokalit sa poto¢niky vobec nevyskytovali len na Siestich z nich.
I$lo o vysychajice pramene, nachadzajice sa v Malych Karpatoch a Slovenskom
krase a o vyvieratku v Maninskej tiesnave v Strazovskych vrchoch, ktora je
charakteristickd najvy$$ou zaznamenanou teplotou v ramci skumanych lokalit,
stabilne oscilujicou okolo 17°C. Najvyssi pocet taxénov sme naopak zaznamenali
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v chladnejsich pramenoch nachadzajicich sa v Slovenskom raji - Pri Spisskom
potoku 2 (18 taxdnov), Vyvieracka v Mokrej doline (14) a Pri Spisskom potoku 1
(11). Spoloc¢enstva s 11 taxénmi sme zaznamenali aj na lokalitich Havranik (les)
v Muréanskej planine a Husi stok v Malych Karpatoch. Na lokalitach v Slovenskom
raji bola zaznamenand aj najvyssia priemernd alfa diverzita spolocenstiev (7,6 taxonu
na lokalitu), najchudobnejsie spolocenstva sa naopak vyskytovali v Strazovskych
vrchoch a Slovenskom krase (Obrazok 2, Tabulka 2). Vyskumu spoloéenstiev
potoénikov Slovenského krasu sa v 90. rokoch 20. storoc¢ia venoval Krno (2007).
V siedmich krasovych vyvierackach totoznych s nasimi vyskumnymi lokalitami
zaznamenal medzi rokmi 1990 az 1993 celkovo 17 druhov potoénikov, ¢o je o pit
viac ako sme v nich zaznamenali v naSom vyskume. Najfrekventovanej$im taxénom
bol v minulosti druh Rhyacophila pubescens, vyskytujuci sa na Siestich lokalitach,
kym v naSom vyskume sme ho zaznamenali uz len v troch z tychto pramenov.
Podobny pokles frekvencie sme zaznamenali aj u druhu Drusus trifidus, pri ktorom
vSak mohlo v dojst pri determindcii k zamene za morfologicky aj ekologicky
podobny druh Drusus annulatus, pricom suhrnne sa frekvencia ich zastupenia
nezmenila. Vyznamnou zmenou bola tplna absencia druhu Synagapetus moselyi,
ktory KrNo (2007) zaznamenal na $tyroch lokalitich. V Slovenskom krase sme
uz tento druh ani Ziadneho iného zastupcu celade Glossosomatidae neznamenali
v ziadnom z 24 preskimanych pramenov. Absencia tohto taxénu sa s ohladom
na charakter lokalit pravdepodobne neda vysvetlit hydromorfologickymi zmenami,
narastom znecistenia ani doc¢asnym vyschnutim lokalit. Vzhladom na masovost
vyskytu pribuznych druhov na inych lokalitich pravdepodobne nemohlo dojst ani
k tomu, Ze sa ndm len nahodou nepodarilo zachytit ziadneho jedinca. Ani na jednej
zo spolo¢nych lokalit sme takisto nezaznamenali druh Plectrocnemia brevis, ktory
bol vo vyskume KrNA (2007) pozorovany na troch lokalitich a na spolo¢nych
lokalitach absentoval aj podobny druh P. conspersa. Na zvy$nych 16 lokalitach
Slovenského krasu sme v$ak tieto taxdny zaznamenali v $iestich pramenoch. Narast
frekvencie, z jednej na tri lokality, sme zaznamenali u druhu Silo pallipes, ktorého
jedince st ale vSeobecne vo vzorkdch zriedkavé a preto je mozné, ze sa ho KrNovi
(2007) nepodarilo zachytit. Medzi dalsie taxony, ktorych frekvencia sa zmenila
len minimalne (+/- 1 lokalita) patria Tinodes dives, T. unicolor, Rhycophila sensu
stricto, Sericostoma personatum a Potamophylax nigricornis. Novo zistenymi
taxonmi boli Chaetopteryx villosa/fusca, Pseudopsilopteryx zimmeri a Rhyacophila
hirticornis/philopotamoides. Okrem spominaného druhu Synagapetus moselyi sa
nam na rozdiel od Krna (2007) nepodarilo zaznamenat ani druhy Agapetus fisscipes,
Philopotamus montanus a Micrasema minimum a to na Ziadnej z lokalit Slovenského
krasu. Druh Micropterna nycterobia sme zaznamenali v Huciacej vyvieracke, ktora
nebola sicastou predmetného vyskumu. Ako taxonomicky najchudobnejsie sa
ukazuju trichopterocenézy pramenov Chocskych vrchov a Malej Fatry zastupené
iba 10, resp. 16 taxénmi a zaroven tu bol zaznamenany aj najnizs$i druhovy obrat.
Tieto vysledky vSak mozu byt skreslené malym mnozstvom preskiimanych lokalit
v tychto geomorfologickych celkoch. Najvyssia gama diverzita bola zaznamenana
v Malych Karpatoch, ¢o sa prejavilo aj vo vysokej miere taxonomického obratu.
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V geomorfologickom celku Biele Karpaty bola preskiimana iba jedna lokalita -
Pramen pod VrSatcom s piatimi taxéonmi a do Obrazku 2 a Tabulky 2 preto nebola
zahrnutd. Faunisticky zaujimavym zistenim z tejto lokality je vyskyt vzacneho
druhu Synagapetus dubitans. Tento limnoreofilny druh, vyskytujuci sa najmi
v Strednej a Zapadnej Eurdpe, je $pecificky viazany na pramene s kamenistym
dnom a rovnako ako morfologicky a funk¢ne podobny druh Agapetus fuscipes patri
medzi zoskrabavace (GRAF a kol. 2008). Zo severnej asti pohoria Biele Karpaty boli
imaga tohto druhu opisané na lokalitdch leziacich pri moravskych obciach Valagské
Klobouky a Nedasov, pri¢com i$lo o prvonalezy pre Ceskd republiku (CHVOJKA
a kol. 2009). Na Slovensku bol prvykrat zaznamenany v roku 2009 v blizkosti
dvoch pramenov pri Dolnej Porube a Trenc¢ianskych Tepliciach, ktoré momentalne
predstavuju severovychodnu hranicu jeho rozsirenia (LUkAS a CHvOjka 2011).
Tento druh bol mimoriadne frekventovany vo vyskume prameiov vo Svajciarku, kde
bol zaznamenany az v polovici z nich (voN FUMETTI a kol. 2006).Vo Velkej Fatre
sme v desiatich pramenoch zaznamenali 20 taxénov, rovnako ako Krno (1992),
ktory v tomto geomorfologickom celku v rokoch 1987-1988 preskimal pat lokalit.
Vyssia diverzita v pomere k poctu lokalit v jeho vyskume sa da vysvetlit ich ¢astejsim
vzorkovanim a skuto¢nostou, Ze v nom boli odoberané vzorky aj z hypokrenalu.
Druhové zlozenie v eukrenalnych habitatoch v maloplosnom chranenom tzemi
Bukovinka, ktoré skimal aj KrRNO (1992), sa oproti su¢asnej skladbe spolocenstva javi
vyrazne odli$ne. V naSom vyskume sme ani v jednom z troch skimanych pramenov
na tejto lokalite nezaznamenali druhy Potamophylax latipennis, Silo nigricornis,
Beraea pullata a Ernodes articularis a nevyskytovali sa v nich ani Ziadne pribuzné
druhy, za ktoré by sa dali pri determindcii zamenit. KrNo (1992) naopak na tejto
lokalite nezaznamenal ziaden taxén z rodov Rhyacophila, Tinodes, Hydropsyche
aSericostoma. Spolo¢nymi druhmi zistenymi pri oboch vyskumoch boli iba Agapetus
fuscipes a Plectrocnemia conspera, teda druhy zastipené v pramenoch pomerne
bezne. Tieto vyrazné zmeny v taxonomickom zloZeni pravdepodobne stvisia so
zmenami hydrologického rezimu na lokalite, ktoré boli spdsobené zachytenim tychto
pramenov pre vodarenské ucely.
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Obrazok 2. Variabilita hodnét alfa diverzity v jednotlivych geomorfologickych
celkoch (CV - Choc¢ské vrchy, MF — Mala Fatra, MK - Malé Karpaty, MP - Muranska
planina, NT - Nizke Tatry, SK - Slovensky kras, SR - Slovensky raj, SVR - Strazovské
vrchy, TA - Tatry, VF - Velka Fatra).

Figure 2. Variation in values of alpha diversity in geomorphological units (CV -
Chocské vrchy Mts., MF — Mala Fatra Mts., MK - Malé Karpaty Mts., MP - Murdnska
planina Mts., NT - Low Tatras, SK - Slovak Karst, SR - Slovak Paradise, SVR -
Strazovské vrchy Mts., TA - Tatras, VF - Velka Fatra Mts.).

Tabulka 2. Hodnoty priemernej alfa, beta a gama diverzity a pocet skimanych lokalit
v jednotlivych geomorfologickych celkoch.

Table 2. Values of mean alpha, beta and gamma diversity and number of sampled
sites in studied geomorphological units.

. . Pocet
Priemerna Beta Gama skitmanych
Geomorfologicky celok alfa diverzita  diverzita diverzita y
R ) lokalit
(Geomorphological unit) (Mean alpha (Beta (Gamma
diversity) diversity) diversity) (Number of
ty by by sampled sites)
Cho¢ské vrchy 4,5 1,2 10 4
Mala Fatra 5,6 1,9 16 6
Malé Karpaty 4,9 5,5 32 14
Muranska planina 53 3,2 22 14
Nizke Tatry 5,5 3,7 26 10
Slovensky kras 3,2 7,1 26 21
Slovensky raj 7,6 2,8 29 8
Strazovské vrchy 3,3 5,1 20 9
Tatry 5,9 2,2 19 8
Velka Fatra 5,6 2,6 20 10
Celkovo / Overall 4,9 10,4 56 105
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ZAVER

Vyskum taxonomického zloZenia spolocenstiev poto¢nikov krasovych pramenov
Zapadnych Karpat ukazal, Ze hoci je ich diverzita na trovni samotnych lokalit
pomerne nizka, na regionalnej skale sa vyznacuju vysokym taxonomickym obratom.
Toto zistenie odraza aj vysoka celkova gama diverzita, ktord predstavuje az $tvrtinu
druhov doposial opisanych z tizemia Slovenska. Krasové pramene z tohto hladiska
teda skuto¢ne predstavuju délezité hotspoty biodiverzity. Zlozenie spoloc¢enstiev
jednotlivych pramenov je ¢asto unikatne, kedze mnohé druhy sa vyskytovali iba
na jednej, ¢i zopar skimanych lokalitach. Jednotlivé krasové pramene je preto
potrebné chranit pred takym vyuzivanim, ktoré by viedlo k ich zaniku alebo
drastickym hydromorfologickym zmendam, prostrednictvom ktorych by mohlo dojst
k ochudobneniu alebo zaniku unikatneho spoloéenstva.
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CONTRIBUTION TO THE KNOWLEDGE OF THE CADDISFLY
FAUNA (TRICHOPTERA) OF THE VAH RIVER
(THE DANUBE BASIN, SLOVAKIA)

Tomd$ NavarA® - Jozef LUKAS? - Jakub CiBIk? - Pavel CHVOJKA®

ABSTRACT

Slovak caddisfly fauna is generally well-known. Nevertheless, there are still many gaps in our
knowledge, especially regarding comprehensive faunistic records. For instance, a compact study
investigating the longest Slovak river as a whole is missing, therefore in this study we provide
results of a faunistic research focused on caddisfly adults of the Vah River. Caddisflies were swept
from riparian vegetation at 29 sites along the Vih River from the Cierny Vih to the lowermost site
not far from the confluence with the Danube River. Altogether, 56 caddisfly species were found in-
cluding Adicella syriaca Ulmer, 1907 (Leptoceridae) (a new species recorded in Slovakia recently);
Hydroptila lotensis Mosely, 1930 (Hydroptilidae); and Agapetus laniger (Pictet, 1843) (Glossoso-
matidae), a relatively rare species of Slovak caddisfly fauna. These and other records of caddisflies
from the Vah River are presented and briefly discussed.

KEYWORDS
faunistics, Danube tributary, Carpathians, Pannonian lowland

INTRODUCTION

Slovak Trichoptera fauna was summarized in the checklist by CHvojka & NovAk
(2001) with total number of 218 species. The list was extended by LukAS$ (2004),
LukAS & CHVOJKA (2011), OLAH et al. (2015), CHVOJKA et al. (2016), and NAVARA
et al. (2020), thus currently 233 species are known from Slovakia. The aim of this
paper is to provide additional information on the Trichoptera fauna of the Vah
River. It is the longest Slovak river (403km) with the catchment area of 19,696
km?. It emerges at the confluence of the Cierny Vih and the Biely Vah at Kralova
Lehota (northern Slovakia, 664 m a.s.l.) and it flows into the Danube River at
Komérno (southern Slovakia, 106.5m a.s.l.) (Skopa et al. 2005). According to the
ecosystem classification (ILLIES 1967, 1978) the river passes through Carpathians
in central Slovakia, and Pannonia (Hungarian lowlands) in western Slovakia. The
first records about the benthic macroinvertebrates of the Vah River were provided
by Pazsiczky (1914) and later by FEKETE (1926), but these data originate only
from the middle stretch of the river. Most of later studies were focused on benthic
macroinvertebrates of the upper stretch (Krno 1987, Krno et al. 1993, KrnO
2000, NovikMEC et al. 2013). Macroinvertebrate assemblages of the Cierny Vih
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River were also studied regarding the effect of a pumped storage hydropower plant
(KokaAvEC et al. 2017). BULANKOVA et al. (1996) examined macroinvertebrates of
the river section above Zilina prior to construction of a dam. The benthic fauna
of the Slovak part of the Danube River and its left tributaries including the Vah
was studied by ELExovA (1998). Later, longitudinal distribution of caddisfly
larvae (NAVARA 2017) and non-insect macroinvertebrates (KokavEc et al. 2018)
was examined. Several sites of the Vah River were also involved in the Biological
monitoring programme of the Slovak waters (Mi1$ikovA ELEXOVA et al. 2010,
MisikovA ELEXOVA et al. 2015).

MATERIAL AND METHODS

Adults of caddisflies were collected by sweeping riparian vegetation at 29 sites
along the longitudinal profile of the Véh River from its left branch the Cierny
Véh River downstream to the lowermost site 30km above the confluence with
the Danube River (Fig. 1). Investigations were carried out since 2012, only for the
site no. 18 (Trenc¢in) we used also older data (2002 — 2007) collected by J. Lukas
(see also BimBovA 2008). Collected specimens captured were preserved in 75%
ethanol and identified according to MALICKY (2004).

List of sites with collecting dates:

Sites at the Cierny Vah River (tributary of the Vah River)

1. The Cierny Vih above the pumped storage hydropower plant, 49°0°54” N
19°56°27” E, 746 m a.s.l. (grid square of the Databank of the Slovak fauna - DES
6985d), 1.viii.2012, 11.ix.2014

2. The Cierny Vah below the pumped storage hydropower plant, 49°0’31” N
19°54’13” E, 730 m a.s.l. (DFS 6985c¢), 1.viii.2012, 11.ix.2014, 11.xi.2014

3. The Cierny Vah at Kralova Lehota, 49°0’54” N 19°48’'41” E, 671 m a.s.l. (DFS
6984d), 2.x.2012, 12.x.2014, 12.xi.2014

4. The confluence of the Biely Vah and Cierny Vah Rivers, 49°1’8” N 19°48°33”
E, 668 m a.s.l. (DFS 6984d), 7.vi.2012

Sites at the Vah River

5. Cerveny Kut 3 km below the confluence of Biely Vah and Cierny Vah, 49°2’4”
N 19°46’50” E, 659 m a.s.l. (DFS 6984d), 1.viii.2012

6. Podturen, 49°3'24” N 19°41°27” E, 612 m a.s.l. (DFS 6984a), 19.ix.2015

7. BeSenova, 49°5’54” N 19°25°55” E, 510 m a.s.l. (DFS 6982b), 16.v.2016

8. Hubova, 49°715“ N 19°11°19“ E, 448m a.sl. (DFS 6881c), 16.viii.2015,
16.v.2016

9. Stankovany, 49°8°42“ N 19°10°11“ E, 437 m a.s.l. (DFS 6881c¢), 3.x.2012

10. Kralovany, below the confluence with the Orava River, 49°9’1” N 19°8’°16” E,
429m a.s.l. (DFS 6880 b), 8.vi.2012, 26.viii.2015, 17.v.2016

11. Nol¢ovo, 49°6°42“ N 19°4°45“ E, 410 m a.s.l. (DFS 6880c¢), 26.viii.2015

12. Domasinsky meander, 49°10°27” N 18°53’46” E, 368 m a.s.l. (DFS 6879a),
8.vi.2012, 28.viii.2015, 17.v.2016, 17.vi.2019
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13. Horny Hricov, 49°15°32” N 18°39°28” E, 314 m a.s.l. (DFS 6777b), 26.viii.2015,
17.v.2016

14. Povazska Tepla, 49°8°39” N 18°27°51” E, 284 m a.s.l. (DFS 6876d), 28.vii.2015,
17.v.2016

15. Povazska Bystrica, 49°7°28” N 18°26’14” E, 281 m a.s.l. (DFS 6876d), 7.v.2012,
31.vii.2012

16. Puchov, 49°727“ N 18°1958“ E, 263m a.s.l. (DFS 6875d), 26.vi.2014,
6.vii.2014

17. Pruské, 49°0°12“ N 18°13‘16“ E, 233 m a.s.l. (DFS 6975c¢), 7.v.2012, 17.v.2016
18. Trencin, 48°54°05“ N 18°04‘16“ E, 209m a.sl. (DFS 7074c), 19.ix.2002,
21.vii.2005, 11.viii.2005, 5.ix.2005, 14.ix.2005, 15.x.2005, 25.v.2007, 21.vii.2007,
9.viii.2019

19. Opatovce, 48°5139“ N 17°58‘33“ E, 197m a.s.l. (DES 7173b), 18.v.2016,
31.vii.2019

20. Nové Mesto nad Vahom, 48°46’13” N 17°51’15” E, 184 m a.s.l. (DFS 7273a),
31.vii.2012, 31.vii.2015, 14.viii.2015, 31.vii.2019, 11.viii.2019

21. Piestany, 48°36°48” N 17°50°44” E, 163m a.s.l. (DFS 7373c), 24.vii.2015,
5.viii.2015, 18.v.2016, 23.vii.2019, 24.vii.2019

22. Sokolovce, 48°31°51” N 17°49°50” E, 151m a.s.l. (DFS 7472d), 2.x.2015,
18.v.2016

23. Hlohovec, 48°26°40“ N 17°47°41“ E, 141 m a.s.l. (DFS 7572d), 31.vii.2012,
23.vii.2015, 31.vii.2019

24. Sered, 48°17°17“N 17°44°58“ E, 128 m a.s.l. (DFS 7772a), 30.vii.2015, 2.x.
2015, 18.v.2016

25. Sala, 48°937“ N 17°5243“E, 116 m a.s.L. (DFS 7873a), 8.v.2012, 30.vii.2015
26. Trnovec nad Vihom, 48°836“ N 17°5433“ E, 114m a.s.l. (DFS 7873c¢),
30.vii.2015, 14.ix.2015

27. Hetmén, 48°735“ N 17°55°8“ E, 113 m a.s.l. (DFS 7873d), 9.v.2012

28. Vl¢any, side arm, 48°2°15” N 17°57°25” E, 112 m a.s.l. (DFS 7973d), 30.vii.2015,
3.ix.2015

29. Neded, 48°0’55” N 17°58°31” E, 112m a.s.l. (DFS 7973d), 30.vii.2015, 3.ix.2015
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Slovakia

Figure 1. The map of the Vah River with the sampling sites 1 — 29.

REsuLTS

In total, out of 2,005 adults collected, 56 Trichoptera species were recorded at the Vah
River and its left branch the Cierny Vah (Tab. 1). The most abundant (34.5%) was
the species Psychomyia pusilla with 692 specimens. It was followed by Polycentropus
flavomaculatus, Agapetus laniger, Hydropsyche angustipennis, Ecnomus tenellus, and
Mystacides nigra, but they were several times less abundant.

Occurrence of the following species is interesting from the faunistic point of view:
Agapetus laniger (Pictet, 1834) (Glossosomatidae)

Piestany, site no. 21, 23.-24.vii.2019, 22 &, 12 Q; Hlohovec, site no. 23, 23.vii.2015,
1 Q; Sered, site no. 24, 30.vii.2015, 42 &, 23 @; all T. Navara leg. et coll,, T. Navara et
P. Chvojka det.

Hydroptila lotensis Mosely,1930 (Hydroptilidae)

Trendin, site no. 18, 15.x.2005, 3 &; J. Lukas leg. et coll., P. Chvojka det.; Nové Mesto nad
Vahom, site no. 20, 14.viii.2015, 1 &; T. Navara leg. et coll., T. Navara et P. Chvojka det.
Hydropsyche exocellata Dufour, 1841 (Hydropsychidae)

Trenéin, site no. 18, 21.vii.2005, 1 &, 11.viii.2005, 4 J, 5.ix.2005, 1 &, 15.x.2005, 2
& all J. Lukas leg. et coll., P. Chvojka det.; Povazska Tepla, site no. 14, 28.vii.2015, 1
J; Povazskd Bystrica, site no. 15, 31.vii.2012, 2 J'; Opatovce, site no. 19, 31.vii.2019,
3 J; Piestany, site no. 21, 5.viii.2015, 2 &, 23.vii.2019, 31 J; Sokolovce, site no. 22,
26.viii.2015, 2 &; Hlohovec, site no. 23, 23.vii.2015, 2 &, 31.vii.2019, 1 &; all T. Navara
leg. et coll., T. Navara et P. Chvojka det.

Adicella syriaca Ulmer, 1907 (Leptoceridae)

Nové Mesto nad Vihom, site no. 20, 14.viii.2015,2 &, 1 ; Piestany, site no. 21, 5.viii.
2015, 2 @; Hlohovec, site no. 23, 23.vii.2015, 1 &, 2 @5 all T. Navara leg. et coll,, T.
Navara et P. Chvojka det.; Nové Mesto nad Vahom, site no. 20, 11.viii.2019, 13;]. Cibik
leg. et coll., T. Navara det.
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Table 1. The list of Trichoptera species collected along the Vah River at sites 1 — 29
(see Material and methods) (with particular numbers of specimens in parentheses)
and total numbers of specimens.

Species Site (number of specimens) Total
Rhyacophilidae

Rhyacophila nubila (Zetterstedt, 1840) 1.(1), 3.(3), 5.(3), 8.(2), 12.(3), 18.(3) 15
Rhyacophila obliterata McLachlan, 1863 1.(3), 3.(1) 4
Glossosomatidae

Agapetus laniger (Pictet, 1834) 21.(34), 23.(1), 24. (65) 100
Agapetus ochripes Curtis, 1834 8.(1), 10(8), 12.(6) 15
Glossosoma boltoni Curtis, 1834 10.(1) 1
Glossosoma conformis Neboiss, 1963 5.(1) 1
Hydroptilidae

Hydroptila angulata Mosely, 1922 11.(3), 18.(2), 21.(3) 8
Hydroptila forcipata (Eaton, 1873) 10.(1), 12.(2), 18.(5), 20.(1), 23.(1) 10
Hydroptila lotensis Mosely, 1930 18.(4), 20.(1) 5
Hydroptila sparsa Curtis, 1834 18.(6), 20.(6), 21.(3), 22.(2) 17
Hydroptila sparsa-group (females) 11.(2), 18.(19), 20.(8), 21.(19), 23.(1), 26.(1) 50
Hydroptila vectis Curtis, 1834 18.(33) 33
Orthotrichia costalis (Curtis, 1834) 16.(1), 18.(2), 28.(1) 4
Hydropsychidae

Cheumatopsyche lepida (Pictet, 1834) 12.(1), 18.(2), 20.(13), 21.(3) 19

13.(12), 14.(6), 15.(8), 16.(15), 17.(1), 18.(18),

Hydropsyche angustipennis (Curtis, 1834) 19.(2), 20.(1), 22.(34), 23.(1) 98
Hydropsyche bulbifera McLachlan, 1878 11. (4), 14.(4), 15. (26), 17. (5), 18. (14), 21.(1) 54
Hydropsyche bulgaromanorum Malicky, 1977 25.(2) 2
Hydropsyche contubernalis McLachlan, 1865 18.(1), 19.(1), 20.(1), 21.(3), 23.(4) 10
Hydropsyche exocellata Dufour, 1841 14.(1), 15.(2), 18.(8), 19.(3), 21.(33), 22.(2), 23.(3) 52
Hydropsyche incognita Pitsch, 1993 12.(4), 17.(1), 21.(1) 6
Hydropsyche spp. (females) i;.l()l)),51'5;();)?'2(;.)()7)1,(24(:();)11.(2), 14.14), 15.(8), 49
Polycentropodidae

Cyrnus trimaculatus (Curtis, 1834) 12.(1), 16.(25), 18.(21), 20.(4), 21.(14) 65

Neureclipsis bimaculata (Linnaeus, 1758) 16.(7), 18.(4), 20.(1), 21.(1), 22.(1), 23.(5), 29.(2) 21
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Species Site (number of specimens) Total
Polycentropus flavomaculatus (Pictet, 1834) f}s(,l()5,5?;(213j(;§),.(211)_’(11(;).,(22)2’_(112)'(14)’ 14.2), 15.15), 104
Psychomiidae
Lype phaeopa (Stephens, 1836) 18.(3), 20.(1), 29.(8) 12
2.(12), 8.(1), 10.(16), 11.(83), 12.(83), 13.(12),
Psychomyia pusilla (Fabricius, 1781) 14.(7), 15.(22), 16.(5), 17.(2), 18.(49), 19.(30), 692
20.(24), 21.(87), 22.(4), 23.(126), 24.(145)
Tinodes waeneri (Linnaeus, 1758) 16.(52), 18.(2), 21.(1) 55
Ecnomidae
Ecnomus tenellus (Rambur, 1842) 16.(59), 18.(1), 20.(3), 21.(8), 23.(2), 25.(12), 26.(4) 89
Brachycentridae
Brachycentrus maculatus (Fourcroy, 1785)  12.(1) 1
Brachycentrus subnubilus Curtis, 1834 7.(27), 8.(6), 10.(1) 34
Micrasema minimum McLachlan, 1876 4.(3),12.(1) 4
Micrasema setiferum (Pictet, 1834) 8.(3), 10.(16), 12.(1) 20
Limnephilidae
Allogamus auricollis (Pictet, 1834) 2.(13), 3.(6), 5.(4), 6.(1) 24
Allogamus uncatus (Brauer, 1857) 2.(1) 1
Anabolia furcata Brauer, 1857 2.(5), 15.(2), 18.(2) 9
Annitella thuringica (Ulmer, 1909) 2.(6), 3.(4) 10
Chaetopteryx fusca Brauer, 1857 2.(15), 18.(5) 20
Halesus radiatus (Curtis, 1834) 9.(1) 1
Goeridae
Goera pilosa (Fabricius, 1775) ;g;’ 13.(1), 18.(2), 19.(7), 20.(4), 21.(1), 25.(12), 30
Silo pallipes (Fabricius, 1781) 1.(1) 1
Silo piceus (Brauer, 1857) 12.(2) 2
Lepidostomatidae
Lepidostoma basale (Kolenati, 1848) 12.(1) 1
Leptoceridae
Adicella syriaca Ulmer, 1907 20.(4), 21.(2), 23.(3) 9
Athripsodes albifrons (Linnaeus, 1758) 8.(2),10.(3) 5
Athripsodes aterrimus (Stephens, 1836) 16.(2) 2
Athripsodes bilineatus (Linnaeus, 1758) 18.(2) 2
Athripsodes cinereus (Curtis, 1834) 12.(1), 16.(7), 18.(10), 20.(4), 25.(4) 26
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Species Site (number of specimens) Total
Ceraclea annulicornis (Stephens, 1836) 18.(1), 21.(6) 7
Ceraclea dissimilis (Stephens, 1836) 16.(1), 18.(27), 21.(5), 23.(2), 25.(3), 26.(1) 39
Mystacides azurea (Linnaeus, 1761) 11.(1), 12.(2), 16.(19), 18.(7), 23.(1) 30
Mystacides longicornis (Linnaeus, 1758) 16.(19) 19

14.(1), 16.(2), 18.(24), 19.(1), 20.(1), 21.(6), 23.(1),

Mystacides nigra (Linnaeus, 1758) 25.21),26.(22) 79
Oecetis lacustris (Pictet, 1834) 16.(1) 1
Oecetis notata (Rambur, 1848) 18.(14), 20.(9), 21.(2), 23.(6) 31
Oecetis ochracea (Curtis, 1825) 18.(2) 2
Oecetis tripunctata (Fabricius, 1793) 18.(1),23.(1) 2
Sericostomatidae

Oecismus monedula (Hagen, 1859) 12.(1) 1
Odontoceridae

Odontocerum albicorne (Scopoli, 1763) 5.(1) 1
DiscussioN

During our examination we collected and identified 56 Trichoptera species from the
Vah River, but comparing these results with larval data (Navara 2017), the number of
species rises up to 80. The number is relatively high, since the river is heavily impacted
by human activities (hydromorphological degradation due to channelization and
dam construction; industrial and urban pollution) and by presence of invasive species
such as the genus Dikerogammarus (KokavEc et al. 2018), which can have a negative
effect on biocoenoses (MACNEIL et al. 2013). Remarks to faunistically notable species
are provided below.

Agapetus laniger is a rheophilous stenotopic species (USSEGLIO-POLATERA
& BOURNAUD 1989), typical for hyporhithral and epipotamal, widely distributed in
southern, western, and central Europe and Asia Minor (GRAF et al. 2008, NEU et al.
2018). Its findings are rather rare in Slovakia. It was found in the Rimava River in
Sobétka during the biological monitoring of the Slovak surface waters (MiSfkova
ELEXOVA et al. 2010). A larger population is known from the Danube floodplain
(KrNo etal. 2018; NavaRra et al. 2019). Besides the recent finding of large populations
at Sered and Piestany towns (2015 and 2019, respectively), another similarly large
population was found at the lower course of the Hron River (Psiare village and sites
downstream to Turd village) recently. In both rivers, the species was recorded for the
first time (NavaRra et al. 2019). Comprehensive information about the distribution of
this species in Slovakia was provided by Navara et al. (2019).

Hydroptila lotensis is widely distributed in Europe and is also known from Turkey
and Iran (NEU et al. 2018). However, its distribution in Slovakia is insufficiently
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known so far, it was reported from the Orava and Turiec Rivers two decades ago
(CHVOJKA & NoVAK 2001). It occurs also along the Slovak-Hungarian part of the
Danube River (UHERKOVICH & NOGRADI 2001). Our records from the Vah River
come from Trendin town in 2005 (BiMmBOVA 2008).

Hydropsyche exocellata was recorded in Slovakia from several rivers and streams,
including the Vah River at Koplotovce village relatively recently (LUkAS 2004).
This species originally with western European distribution was recorded along the
Slovak-Hungarian section of the Danube River at the turn of the 20" and 21* century
(CaVOJKA & NOVAK 2001, NOGRADI 2001) and it spread into all its tributaries in
Slovakia subsequently (LUKAS 2004). According to our results, the species occurs in
the Véh River from Hlohovec to Povazskd Tepld, which is the uppermost site of its
occurrence in the Véh River. This can be supported by larval findings, although the
lowermost site for larvae was in Sered; H. exocellata (and also H. incognita) larvae
were amongst the most abundant species in the Vah River (Navara 2017), adults
were collected rather rarely on riparian vegetation along the river. The species is
resistant to pollution (USSEGLIO-POLATERA & BOURNAUD 1989), although it avoids
extremely polluted sites (GALLARDO-MAYENCO & Rufz 2007).

During our research the species Adicella syriaca was recorded from the Slovakia for
the first time. The species probably came from southern areas, and this distribution
shift and its possible reasons were discussed in detail by Navara et al. (2020).

The performed research based on sampling of adults allowed us not only to detect
the first record of Adicella syriaca, but also to prove the occurrence of species with
insufficiently known larval stages (see WARINGER & GRAF 2011) such as Rhyacophila
nubila, Annitella thuringica, Oecetis tripunctata, and hydroptilid species, and thus
contribute to the better knowledge of the species diversity. The importance of such
research is supported by the fact, that the river ecosystems are heavily impacted, and
human activities are responsible for reduction of biodiversity in rivers (BOTOSANEANU
1981, MEYBECK 2003).
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FAUNISTIC RECORDS OF THE LONG-LEGGED FLIES
(DIPTERA: DOLICHOPODIDAE) FROM AZERBAIJAN AND
GEORGIA

Oleg P. NEGROBOV' - Tibor KovAcs? - Peter MANKO® - Ddvid MURANYT' -
Gilles VINCON’ - Jozef OBONA’®

ABSTRACT

Faunistic records of 19 species of the family Dolichopodidae from Azerbaijan and Georgia are
given. Two species and one subspecies are new for Transcaucasia (Campsicnemus umbripennis
hispanicus Strobl, 1899, Neurigona pallida (Fallén, 1823) and Syntormon pennatum Ringdahl,
1920). Chrysotimus molliculus (Fallén, 1823) represents a new record for Azerbaijan and increa-
se the number of known species in Azerbaijan to 93 taxa. Subspecies Campsicnemus umbripennis
hispanicus Strobl, 1899, and two species Neurigona pallida (Fallén, 1823) and Syntormon penna-
tum Ringdahl, 1920 represent new records for Georgia and increase the number of known species
in Georgia to 77 taxa.

KEYWORDS
Diptera, Dolichopodidae, first records, Transcaucasia

INTRODUCTION

From the territory of Azerbaijan there are recently known 92 species of the long-
legged flies (Diptera: Dolichopodidae) (NEGROBOV 1971, NEGROBOV & SHAMSHEV
1984, GRicHANOV 2004, NEGROBOV & RopioNova 2004, NEGROBOV et al. 2007,
GRICHANOV & TomkovicH 2009, MASLOVA et al. 2011, NEGROBOV & MASLOVA
2011, NEGROBOV et al. 2017, 2020a,b) and from the territory of Georgia 74 species
(NEGROBOV et al. 1988, CHALAYA & NEGROBOV 1989, NEGROBOV & ONISHCHENKO
1991, GrRICHANOV 2007, MASLOVA et al. 2008, 2012, NEGROBOV et al. 2020a,b). This
paper summarizes faunistic records from three sampling campaigns in 2019 in the
mentioned countries.

MATERIAL AND METHODS
Dipterans were collected by J. Obona, P. Manko, T. Kovéacs, D. Muranyi, and G.
Vingon in three periods iv - v.; vii; and ix - x., all in 2019 by sweep-netting from

1 Voronezh State University, Universitetskaya sq., 1, RU - 394 006 Voronezh, Russia; e-mail: negrobov@
list.ru

2 Madtra Museum of the Hungarian Natural History Museum, Kossuth Lajos u. 40, H - 3200 Gyongyds,
Hungary; e-mail: koatil965@gmail.com

3 Department of Ecology, Faculty of Humanities and Natural Sciences, University of Presov, 17. novem-
bra 1, SK - 081 16 Presov, Slovakia; e-mails: peter.manko@unipo.sk, obonaj@centrum.sk

4 Plant Protection Institute, Centre for Agricultural Research, Hungarian Academy of Sciences, Herman
Otté u. 15. H - 1022, and Hungarian Natural History Museum, Baross u. 13, H - 1088 Budapest,
Hungary; e-mails: d.muranyi@gmail.com, muranyi.david@agrar.mta.hu, muranyi.david@nhmus.hu

5 55 Bd Joseph Vallier, F — 38100 Grenoble, France; e-mail: gvincon@gmail.com
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vegetation growing along the alpine streams and lakes in Azerbaijan (Dashkasan
district, Gadabay district, Goygol district, Shamkir district) and Georgia (Adjaria,
Kakheti region, Mingrelia and High Svanetia region, Mtskheta-Mtianeti region,
Samtskhe-Javakheti region) (Fig. 1). The captured specimens were preserved in 75%
ethanol in the field. The material is deposited in the collection of the first author
Oleg P. Negrobov (Voronezh University and Laboratory of Insect Systematics of
Zoological Institute of the Russian Academy of Sciences) who also identified these
species. Information on the species distribution is given only for new country records
and follows GrRicHANOV (2007).
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Figure 1. Map showing the sampling sites and the study regions.

RESULTS AND DISCUSSION
Family Dolichopodidae

Campsicnemus curvipes (Fallén, 1823)

Material examined: Azerbaijan: Goygol district, Goygol National Park, forest brook
below Maralgol (Maralgél) lake, 1875 m a.s.l., 40°22°51.3”N, 46°18°30.4”E, 30.9.2019,
1 male, 7 females; the same, Goygol (Goygol) lake, 1570m a.s.l., 40°24°53.2”N,
46°19°39.67E, 30.9.2019, 1 male, 1 female; Gadabay (Goadabay) district, Gadabay,
open brook and seep S of the village, 1480m a.s.l, 40°27°36.1”N, 45°43’08.6”E,
1.10.2019, 1 female; Dashkasan (Daskason) district, Khoshbulag (Xosbulaq), open
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stream and wetlands above the reservoir 1635m a.s.l., 40°26’31.4”N, 46°02’45.6”E,
2.10.2019, 1 female. Georgia: Adjaria, Beshumi vilage, seeps, brooks and stream
in open forest, 1940m a.s.l., 41°37°21.4°N, 42°32’19.7”E, 27.9.2019, 2 males, 24
females; the same, brook in open spruce forest W of Goderdzi Pass, 1850m a.s.l.,
41°37°58.3"N, 42°29’54.7”E, 27.9.2019, 1 male; the same, steep brook in spruce forest
E of Goderdzi Pass, 1790m a.s.l, 41°38°00.0”N, 42°33'28.4”E, 27.9.2019, 2 males, 4
females; Samtskhe-Javakheti region, Utkisubani village, waterfall towards Goderdzi
Pass, 1660m a.s.l., 41°38'20.7”N, 42°34’58.6”E, 27.9.2019, 2 females.

Note: Species known from Azerbaijan (GRICHANOV & TOMKOVICH 2009, NEGROBOV
et al. 2020a, b) and Georgia (NEGROBOV et al. 2020a).

Campsicnemus umbripennis hispanicus Strobl, 1899

Material examined: Georgia: Mingrelia and High Svanetia region, spring above
Nakra, Utviri tributary, 1870 m a.s.l, 43°04’33” N, 42°20°58”E, 23.9.2019, 1 male 1
female; Mtskheta-Mtianeti region, Gudauri, open brook along the military road,
2250m a.s.l., 42°29°31.3”N, 44°28°02.2”E, 13.7.2019, 1 male, 3 females.

Note: Subspecies known only from France and Spain. New record from Georgia
and Transcaucasia.

Campsicnemus umbripennis Loew, 1856

Material examined: Georgia: Mtskheta-Mtianeti region, spring along the river and
its side arms of Chkheri River beneath “Altihut 3014” mountain shelter, 2940 m a.s.1.,
42°39°35.8”N, 44°33°47.8”E, 10.7.2019, 1 male, 1 female; the same, upper brook
towards the Pass 2900m a.s.l, 42°33’34.9”N, 44°47°47.0’E, 11.7.2019, 1 female;
the same, Kvemo Mleta, spring and its outlet along the military road, 1485m a.s.L,
42°25’54.4°N, 44°30°27.6”E, 9.7.2019, 1 female; the same, Juta village, Chaukhistskali
River above (E of) the settlement, 2385m a.s.l, 42°33’52.1”N, 44°45’41.3”E,
11.7.2019, 1 female; Adjaria, Mtsvane Tba (Green Lake), N of Goderdzi Pass, 2075 m
a.s.l., 41°40°28.1”N, 42°29°53.5”E, 27.9.2019, 1 female.

Note: Species known from Georgia (NEGROBOV et al. 2020a).

Chrysotimus molliculus (Fallén, 1823)

Material examined: Azerbaijan: Gadabay district, Gadabay, big stream S of the
village, 1510 m a.s.l., 40°27°13.1”N 45°43°02.7”E, 1.10.2019, 1 female.

Note: Species know from Europe, Russia and Georgia (GRICHAROV 2007). New from
Azerbaijan.

Chrysotus gramineus (Fallén, 1823)

Material examined: Azerbaijan, Shamkir (Somkir) district, Konullu (Koniilli),
desert brook along the road, 385m a.s.l., 40°44’38.3”N, 46°12’36.7”E, 4.10.2019, 1
male.

Note: Species known from Azerbaijan (GRICHANOV & TOMKOVICH 2009).
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Chrysotus suavis Loew, 1857

Material examined: Georgia: Mtskheta-Mtianeti region, Gudauri, open brook along
the military road, 2250m a.s.l., 42°29°31.3”N, 44°28°02.2”E, 13.7.2019, 1 male.

Note: Species known from Georgia (MAsSLOVA et al. 2008).

Dolichopus popularis Wiedemann, 1817

Material examined: Georgia: Mtskheta-Mtianeti region, Juta village, steep side arm,
tributary of the Juta river, SSE slope, meadow, 2100m a.s.l., 42°34’48”N, 44°44’31”E,
5.7.2019, 1 male.

Note: Species known from Georgia (GRICHANOV 2007).

Dolichopus ungulatus (Linnaeus, 1758)

Material examined: Georgia: Mtskheta-Mtianeti region, deciduous forest,
42°39’52”N, 44°36’39”E, 2020 m a.s.l, 4.7.2019, 1 male 1 female; the same, above
Gveleti village, lakes above Amali/Kabakhi river, 1115m a.sl, 42°43°217N,
44°37°217E, 6.7.2019, 1 male, 3 females.

Note: Species known from Georgia (GRICHANOV 2007).

Hercostomus fugax (Loew, 1857)

Material examined: Georgia: Mtskheta-Mtianeti region, hotel garden, 1835m a.s.l.,
42°39’52”N, 44°36°39”E, 4.7.2019, 1 male; the same, deciduous forest, 42°39’52”N,
44°36°39”E, 2020m a.s.l,, 4.7.2019, 9 males, 2 females; the same, , springs and their
outlet brooks N of Jvari Pass, 2380m a.s.l., 42°31°07.4”N, 44°27°52.3”E, 9.7.2019,
1 female; the same, Juta village, Chaukhistskali River above (E of) the settlement,
2385m a.s.l., 42°33°52.1°N, 44°45’41.3”E, 11.7.2019, 1 male; the same, Juta village,
seeps and springs, SSE slope, meadow, 2430 m a.s.l., 42°35’0”N, 44°44’16”E, 5.7.2019,
1 male; the same, Truso Gorge at Kvermo Okrokana village, Terek river, 2010 m a.s.l.,
42°34’52”N, 44°27°52”E, 7.7.2019, 1 male; the same, sidebrook of Chkheri River,
2030m a.s.l., 42°40°17”N, 44°36°29”E, 4.7.2019, 1 male; the same, Juta village, steep
sidebrook, tributary of the Juta river, SSE slope, meadow, 2100 m a.s.l., 42°34’48”N,
44°44’317E, 5.7.2019, 6 males, 2 females; the same, above Sno village, tributary of the
Snostskali river, 1900m a.s.l., 42°35’49”N, 44°38°26”E, 5.7.2019, 1 male, the same,
above Almasiani, Bidara river, 2050 m a.s.l, 42°32’51”N, 44°29'35”E, 7.7.2019, 2
males; the same, open, temporary brook on the SE slope of Mt. Kazbek, 2715m a.s.l.,
42°39°37.3"N, 44°35°00.2”E, 10.7.2019, 2 males, 1 female; Samtskhe-Javakheti region,
Aspara, open brook W of the village, 2320m a.s.l., 41°27°32.9”N, 43°44’44.3”E,
14.7.2019, 1 female; the same, Utkisubani, waterfall towards Goderdzi Pass, 1660 m
a.s.l,, 41°38°20.7”N, 42°34’58.6”E, 27.9.2019, 1 female.

Note: Species know from Georgia (NEGROBOV et al. 1988).

Hercostomus germanus (Wiedemann, 1817)

Material examined: Georgia: Mtskheta-Mtianeti region, Gveleti village, Gveleti
Waterfalls, Tibistskali stream, 1570 m a.s.l., 42°42’16”N, 44°37°15”E, 6.7.2019, 2 males.
Note: Species known from Georgia (GRICHANOV 2007).

55



Biodiversity & Environment, Vol. 12, No.1 Presov 2020

Hercostomus longiventris (Loew, 1857)

Material examined: Georgia: Adjaria region, brook and spring, Goderdzi Pass,
close to Beshumi Botanic Garden, Dzindzitskali tributary, 1970m a.s.l., 41°37°’17°N,
42°32’167E, 16.7.2019, 1 male, 1 female; Mtskheta-Mtianeti region, above Karkucha
village, steep side stream of the Snostskali river, cascades, 1890m a.s.l., 42°34°32”N,
44°41’157E, 5.7.2019, 1 male; the same, Kvemo Mleta, spring and its outlet along the
military road, 1485m a.s.l., 42°25°54.4”N, 44°30'27.6"E, 9.7.2019, 1 male; Samtskhe-
Javakheti region, 1km before Adjarian border, torrent and cascade, Goderdzi Pass,
Dzindzitskali tributary 1680 — 1800m a.s.l., 41°38'23”N, 42°34’56”E, 16.7.2019, 1 male;
Kakheti region, Gombori pass, NW the pass, spring and muddy brook, 1560m a.s.L,
41°52’20”N, 45°16°8”E, 9.7.2019, 1 male, 1 female.

Note: Species known from Georgia (NEGROBOV et al. 1988).

Hercostomus varicoloris Becker, 1917

Material examined: Georgia: Mtskheta-Mtianeti region, Gveleti village, Gveleti
Waterfalls, Tibistskali stream, 1570 m a.s.l., 42°42’16”N, 44°37’15”E, 6.7.2019, 1 female.
Note: Species known from Georgia (NEGROBOV et al. 1988).

Neurigona pallida (Fallén, 1823)

Material examined: Georgia: Kakheti region, Gombori river, above (EES of) the
village Verona, stony brook, 1200m a.s.l., 41°50'56”"N, 45°14’59”E, 9.7.2019, 1 female.
Note: Species know from Europe and Russia (GRICHANOV 2007). New record from
Georgia and Transcaucasia.

Rhaphium fissum Loew, 1850

Material examined: Azerbaijan: Gadabay district, Gadabay, forest brook S of
the village 1510m a.s.l, 40°27°22.2”N, 45°43°07.4’E, 1.10.2019, 1 male. Georgia:
Mtskheta-Mtianeti region, Gudauri, open brook along the military road, 2250 m a.s.L,,
42°29’31.3"N, 44°28°02.2”E, 13.7.2019, 2 males.

Note: Species known from Azerbaijan (GRICHANOV & TOMKOVICH 2009, NEGROBOV
et al. 2020a) and Georgia (NEGROBOV et al. 1988, 2020b).

Sympycnus pulicarius (Fallén, 1823)

Material examined: Azerbaijan: Dashkasan (Daskoeson) district, Emirvar (Omirvar)
village, open brook, 1580m a.s.l., 40°30°09.8”N, 45°57°09.4”E, 2.10.2019, 1 male.
Georgia: Mtskheta-Mtianeti region, Kharkheti, Aragvi River and its side stream and
spring along the river and its side arms, 1235m a.s.l,, 42°24°57.7”N, 44°36’15.2”E,
9.7.2019, 1 male; the same, Juta village, steep sidebrook, tributary of the Juta river, SSE
slope, meadow, 2100 m a.s.l., 42°34°48”N, 44°44’31”E, 5.7.2019, 1 male; the same, above
Gveleti village, lakes above Amali/Kabakhi river, 1115m a.s.l., 42°43"21”N, 44°37°21”E,
6.7.2019, 1 male; Kakheti region, Gombori pass, NW the pass, spring and muddy
brook, 1560m a.s.l,, 41°52’20”N, 45°16°8”E, 9.7.2019, 1 male.

Note: Species known from Azerbaijan (GRICHANOV & ToMKoVICH 2009) and Georgia
(NEGROBOV et al. 2020a).
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Syntormon pallipes (Fabricius, 1794)

Material examined: Georgia: Kakheti region, Gombori pass, NW the pass, spring
and muddy brook, 1560 m a.s.l., 41°52’20”N, 45°16’8”E, 9.7.2019, 1 male, 2 females;
Mtskheta-Mtianeti region, Kvemo Mleta village, spring and its outlet along the
military road, 1485m a.s.l., 42°25’54.4”N, 44°30°27.6”E, 9.7.2019, 1 male, 1 female;
the same, Above Almasiani, Bidara river, 2050m a.s.l., 42°32’51”N, 44°29’35”E,
7.7.2019, 1 female; Adjaria, steep brook in spruce forest E of Goderdzi Pass, 1790 m
a.s.l., 41°38°00.0”N, 42°33°28.47E, 27.9.2019, 1 male.

Note: Species known from Georgia (NEGROBOV et al. 1988, 2020b).

Syntormon pennatum Ringdahl, 1920

Material examined: Georgia: Mtskheta-Mtianeti region, Gudauri Recreational
Area, open brook along the military road, 2250 m a.s.l., 42°29’31.3”N, 44°28°02.2”E,
13.7.2019, 1 male.

Note: Species know from Europe and Russia (CHRICHANOV 2007). New from
Georgia and Transcaucasia.

Teuchophorus monacanthus Loew, 1859

Material examined: Georgia: Kakheti region, Gombori pass, S the pass, Turdo
River, brook, 1610m a.s.l., 41°50’52”N, 45°17°2”E, 8.7.2019, 1 male; the same, Ilto
river, above (N of) the Chartala village, 790m a.s.l., 42°8’18”N, 45°7°32”E, 8.7.2019,
1 female.

Note: Species known from Georgia (NEGROBOV et al. 1988, 2020a).

Xanthochlorus tenellus (Wiedemann, 1817)

Material examined: Georgia: Kakheti region, Gombori pass, NW the pass, spring
and muddy brook, 1560m a.s.1., 41°52’20”N, 45°16°8”E, 9.7.2019, 1 male.

Note: Species known from Georgia (NEGROBOV et al. 1988, 2020a).

CONCLUSIONS

The present record of Chrysotimus molliculus (Fallén, 1823) increase the number of
known species in Azerbaijan to 93. Records of Campsicnemus umbripennis hispanicus
Strobl, 1899, Neurigona pallida (Fallén, 1823) and Syntormon pennatum Ringdahl,
1920 from Georgia increase the number of recently known species to 77.
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BIBLIOGRAFICKY PREHEAD LOKALIT VYSKYTU
DENNYCH MOTYLOV (LEPIDOPTERA: PAPILIONOIDEA) NA
UZEMI ZAPADNYCH KARPAT (ONDAVSKA VRCHOVINA,
SLOVENSKO)

BIBLIOGRAPHIC REVIEW OF SITES OF BUTTERFLIES
DISTRIBUTION (LEPIDOPTERA: PAPILIONOIDEA) IN THE
WESTERN CARPATHIANS (ONDAVSKA VRCHOVINA MTS.,

SLOVAKIA)

Alexander CSANADY*

ABSTRACT

The aim of the study was to summarize data on the butterflies (Lepidoptera: Papilionoidea) distribution
in the western Carpathians (Ondavskd vrchovina Mts., Slovakia). In the past, a little attention was
paid especially to a research of butterflies in this area. Therefore, intensive research on butterflies®
biodiversity is currently underway by author of this study. It will serve as a basis for further research in
this area., i.e. it will confirmed, refuted or supplemented species list by new knowledge. Several faunistic
data from this area were listed in the “Lepidoptera Prodrome of Slovakia” (see HRUBY 1964) and its
supplements (see REIPRICH, 1977; REIPRICH a OKALL, 1988; 1989a, b), mainly due to several authors
(e.g. PANIGAJ L, JAszAY T., REIPRICH A., PETRASOVIC ].). In recent years’ research has been carried out
mainly in its northern part of the territory (see CSANADY A.). Summarization of the data showed that
113 species of daily butterflies belonging to 54 genera from 6 families were confirmed in the monitored
area. For the family Papilionidae (3 species of 3 genera), Hesperiidae (11 species of 7 genera), Pieridae
(14 species of 7 genera), Riodinidae (1 species of 1 genus), Lycaenidae (35 species of 13 genera) and
for Nymphalidae (49 species from 23 genera). However, by comparison it was found that out of the
total number of species recorded, only 83 species were found for both periods, i.e. older (until 1990)
and new (after 1990). Totally, 6 new species were recorded for the fauna (Carcharodus floccifera,
Colias erate, Nymphalis xathomelas, Neptis rivularis, Melitaea didyma and Brintesia circe), while
14 species were not captured at present (Pyrgus serratulae, P. alveus, Favonius quercus, Satyrium
ilicis, Glaucopsyche alexis, Polyommatus dorylas, P. thersites, P. coridon, Argynnis pandora,
Melitaea trivia, Lasiommata maera, Coenonympha tullia, Hyponephele lycaon and Chazara brisei).
At the same time, for 12 species (Carcharodus alcae, Carcharodus floccifera, Aporia crataegi, Pieris
bryoniae, Satyrium w-album, Cupido alcetas, Aricia eumedon, Polyommatus amandus, Limenitis
populi, L. camilla, Neptis rivularis, Erebia ligea) the occurrence was limited to a few localities, or
even to a single site, so their future occurrence is highly endangered and questionable, so they will
require increased attention. The occurrence of Colias alfacariensis in the north-east of Slovakia is
also questionable and requires further investigation with respect to problematic determination (see
remarks below for species of the genus Colias).
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Lepidoptera, butterflies, faunistic data, localities, occurrence, Slovakia
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Uvob

Medzi prvé ucelenejsie prace sumarizujuce stav poznatkov o faune motylov Slovenska
patri “Prodromus Lepidopter Slovenska®, ktory publikoval (HRUBY, 1964). Autor v
praci uvadza zoznam vsetkych, v tom case zndmych lokalit pre vSetky registrované
druhy motylov Slovenska od roku 1772 do 1959. Zaroven uvadza aj zoznam literatury
(bibliografia), kde st zaznamy o faune motylov Slovenska v dovtedajsej historii jej
vyskumu, ktoré mal k dispozicii. Neskor bol zoznam rozsireny ddajmi o vyskyte v
rokoch 1959-1972 v praci “Doplnky k Prodromu Lepidopter Slovenska“ (REIPRICH,
1977) a v 3 zvizkoch boli publikované “Dodatky k Prodromu Lepidopter Slovenska“
(RerprICH a OKALI, 1988, 1989a, 1989b). V dodatkoch boli doplnené nové udaje o
motyloch Slovenska za obdobie rokov 1973-1984, zaroven boli doplnené chybajuce
udaje na lokalitach a uvedené korektary k predoslym pracam. Autori v nich uvadzaju
len také druhy v kombinacii s lokalitou, ktoré neboli uvedené v Prodrome Lepidopter
Slovenska. To je dovod, preco v dodatkoch nenachddzame tdaje, ktoré by mohli
potvrdit niektoré velmi zaujimavé star$ie nalezy z minulosti. Nakoniec, (OKALI, 1997)
doplnil aj chybajtucu bibligrafiu za roky 1985-1995.

Vyskum dennych motylov na tizemi severovychodného Slovenska (zahrnajuici uzemie
Ondavskej vrchoviny) bol v poslednych desatrociach 20. storoéia v centre pozornosti
len niekolkych autorov (PANIGAJ, 1984, 1993; JAszAY a PANIGAJ, 1987; PETRASOVIC a
REIPRICH, 1992). V poslednych rokoch je venovany intenzivny vyskum biodiverzite
dennych motylov (Lepidoptera: Papilionoidea) Ondavskej vrchoviny najmi v jej
severnej Casti (CaNADY, 2011, 2012, 2014, 2015; MIKULA, 2013; STOJKOVICOVA,
2013; VOLCKOVA, 2014; CSANADY, 2019a, 2019b; BENDOVA a kol., 2019). Pritomnost
viacerych druhov na tomto uzemi je otdzna a overenie platnosti starsich udajov je
velmi zlozité z dévodu nedostatku dokladového materialu, aj ked ich pritomnost sa
neda celkom vylacit. Vzhladom na starsie publikované prace a ich nepristupnost je
hlavnym cielom tejto $tiidie spristupnenie star$ich tidajov a doplnenie novych do
roku 2019 v jednej sumarizujticej praci. Potvrdenie vyskytu viacerych pozoruhodnych
druhov s narodnym a eurépskym vyznamom (KULFAN a KULEAN, 2001; VAN SWAAY a
kol., 2010), len zddraziuje dalsiu potrebu intenzivneho mapovania, najma pre potreby
ochrany samotnych druhov a ich biotopov.

CHARAKTERISTIKA UZEMIA

Ondavska vrchovina patri k najzachovalej$im prirodnym horskym regiénom na
Slovensku a rozprestiera sa na severovychode Slovenska (Obrazok 1) v PreSovskom
kraji v okresoch Bardejov, Svidnik, Stropkov, Vranov nad Toplou a Humenné. Patri do
oblasti Nizke Beskydy, ktoré st sti¢astou vonkajsich Vychodnych Karpat (DosTAL, 1981;
NEMCOK a kol., 1990). Je dlha do 87 km a $iroka do 45 km, s rozlohou 1 852 km? patri
medzi najvacsie geomorfologické celky v slovenskych Karpatoch. Ondavskd vrchovinu
zo severu ohrani¢uju Nizke Beskydy a Busov, zo zdpadu Lubovnianska vrchovina a
Cergov, z juhu Beskydské predhorie a z vychodu Laborecka vrchovina. Ondavsk4
vrchovina ma $est Casti, z nich najvys$si hreben Kacalova 667 m n. m., Makovica 655
m n. m. a Cierna hora 667 m n. m. patri k Stropkovskej brézde, avsak pohorie vrcholi
Smilnianskym vrchom 749 m n. m. nad Zborovskou kotlinou (NEMCoK a kol., 1990).
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Vrchovina mé prikrovovo-vrasova stavbu, buduju ju flySové horniny zastupené
pieskovcami, ilovcami, bridlicami a slieovcami. Reliéf charakterizuju hladko
modelové tvary. Pozdlzne chrbty sa striedaju s pretiahnutymi znizeninami t.j.
brazdami, pripadne kotlinami. Castym javom st kryhové a ploiné zosuny, na
odlesnenych stranach vznikd vymolova erézia. Pohorie je zna¢ne rozdelené na
pocetné brazdy a kotlinky, ktoré su zvac¢$a osidlené (NEmCok a kol., 1990). V
pddnom kryte prevladaju kambizeme, na nivéch riek st vyvinuté fluvizeme a glejové
pody (HARCAR, 1998).

Podnebie patri v juznej Casti k teplej klimatickej oblasti, v strednej ¢asti k mierne
teplej a v severnej pohranicnej ¢asti k mierne chladnej horskej klimatickej oblasti.
Priemerny ro¢ny thrn zrazok je priblizne 650-800 mm, prevladaji severné vetry.
Priaznivé klima pohoria umoziuje aj jej polnohospodarske vyuzitie. Tato oblast ma
priemerné zimné teploty -2 az -5 °C, letné teploty 16 az 18 °C. Pocet dni so snehovou
prikryvkou sa pohybuje v rozmedzi 60 az 80, pocet letnych dni v rozmedzi 30 az 50
(https://sk.wikipedia.org/wiki/Ondavsk%C3%A1_vrchovina).

Zmie$ané lesy pokryvaju vic¢siu ¢ast tizemia, pricom dominuje buk lesny (Fagus
sylvatica L.), v mensej miere breza bradavi¢nata (Betula pendula R.), javor mlie¢ny
(Acer platanoides L.), dub letny (Quercus robur L.) a hrab oby¢ajny (Carpinus betulus
L.), z ihli¢natych je to smrek obycajny (Picea abies (L.) H. Karst.) (ZAHUTNANSKY,
1967).

Nepéuu 7
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Obrazok 1. Uzemie zédpadnych Karpat ohrani¢ujice Ondavska vrchovinu (Zdroj:
https://ondavska-vrchovina.oma.sk/turisticky-atlas).

Figure 1. Territory of western Carpathians bounding of Ondavskd vrchovina
highlands (Source: https://ondavska-vrchovina.oma.sk/turisticky-atlas).
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Prirodny potencial Ondavskej vrchoviny a relativne ekologicky neporusené prostredie
bolo podnetom pre vytvorenie velkého mnozstva rezervacii, chranenych tzemi a
nau¢nych chodnikov ku ochrane krajinnych prirodovednych hodnét tejto oblasti.
Mala ¢ast tizemia na severe, okolo $tatnej hranice s Polskom, je dokonca stucastou
Chranenej krajinnej oblasti Vychodné Karpaty. K najkraj$im a najhodnotnej$im
prirodnym rezervcidm patri Stitna prirodnd rezervicia Becherovskd tisina —
vyhlasena v roku 1954, Magura z roku 1964 a Regetovské raselinisko z roku 1979.
Najstarsia je Statna prirodna rezervacia Zborovsky hradny vrch, ktora bola vyhldsena
uz v roku 1926. Bola zriadend na ochranu vzacnych rastlinnych spoloéenstiev.
Uzemie odvodiiuju rieky Topla a Ondava, ktoré maji bohato rozvetvent siet pritokov.
Ondava prameni v Nizkych Beskydach pod Javorinou, tecie prevazne na juhovychod.
Rieka prechddza naprie¢ celym vychodnym Slovenskom. Dizka splavovanej ¢asti je
125 km, plochy povodia 3 380 km? Rieka Topla je pravostrannym pritokom Ondavy.
Prameni v podhori Cergov pod vrchom Cergov vo vyske priblizne 1 000 m n. m.
Dizka splavovanej Casti je 103 km, povodie meria 1 595 km? Casto sa rozdeluje na
niekolko ramien, alebo meni svoje koryto.

Vodna nddrz Domasa lezi v Ondavskej vrchovine v doline Ondavy, pod fou je mala
vyrovnavacia nadrz Mald Domasa. Vodnd nadrz Domasa sa dvoma tretinami plochy
rozklada na uzemi okresu Vranov nad Toplou, len severnd cast zasahuje do okresu
Stropkov. Viac ako 50 % brehov vodnej nadrze pokryvaju lesy, zvysok je odlesneny
a premeneny na polnohospodarsku pddu, luky, pasienky a plazovy priestor pre
rekreantov. Kvetnaté bukové lesné porasty sa nachddzaju hlavne v zapadnej Casti. Po
celom okraji vodnej nadrze v zaplavovej zéne sa nachadzaju rastlinné spolocenstva,
ktorych existencia zavisi od vodnej hladiny, respektive stupna zaplavovania (DosTAL,
1981).

MATERIAL A METODY

V prehlade st uvedené publikované resp. nepublikované udaje o vyskyte dennych
motylov v oblasti Ondavskej vrchoviny do roku 2019, zoradené nie abecedne, ale
podla systematiky uvadzanej (PAsTorALIsOM a kol., 2013). Ku kazdému druhu
prinalezi lokalita vyskytu, DFS - kéd Databanky fauny Slovenska, GPS - zemepisné
stradnice a autori, ktor{ zaznamenali jednotlivé druhy motylov, resp. odkaz na
zbierkovy material. Priviacerych lokalitdch leziacich na hraniciach izemia Ondavskej
vrchoviny (napr. Lenartov) z publikovanych udajov nebolo celkom jasné, kde boli
uskuto¢nené odchyty, napriek tomu boli zahrnuté do zoznamu. Pri nepublikovanych
udajoch je uvedeny autor opisu a zdroj citovania napr. (JAszay T. in PETRASOVIC a
REIPRICH, 1992). Lokality st usporiadané abecedne a v pripade viacerych udajov z
jednej lokality aj chronologicky. Lokalita Bardejov bola este podrobnejsie rozdelend
na Bardejov, Bardejov (Mnichovskd dolina) a Bardejov (Vinbarg). Udaje o DFS
a GPS su vzhladom na excerpciu zo star$ich literarnych zdrojov len orienta¢né a
boli ziskané pomocou internetového portdlu GoogleEarth (Zdroj: ©2019 Google,
Image©2019CNES/Astrium).
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Sumarizacia udajov ukazala, ze na sledovanom tizemi bolo potvrdenych 113 druhov
dennych motylov patriacich k 54 rodom zo 6 celadi. Pre ¢elad Papilionidae (3
druhy z 3 rodov), Hesperiidae (11 druhov zo 7 rodov), Pieridae (14 druhov zo 7
rodov), Riodinidae (1 druh z 1 rodu), Lycaenidae (35 druhov z 13 rodov) a pre celad
Nymphalidae (49 druhov z 23 rodov).

Avsak, porovnanim bolo zistené, ze z celkového poctu zaznamenanych druhov len
83 druhov bolo zistenych pre obe obdobia t.j. starsie (do roku 1990) a nové (po roku
1990). Pokial oproti minulosti bolo zaznamenanych 6 novych druhov pre faunu
(Carcharodus floccifera, Colias erate, Nymphalis xathomelas, Neptis rivularis, Melitaea
didyma a Brintesia circe), naopak az 14 druhov nebolo odchytenych v st¢asnosm
obdobi (Pyrgus serratulae, P. alveus, Favonius quercus, Satyrium ilicis, Glaucopsyche
alexis, Polyommatus dorylas, P. thersites, P. coridon, Argynnis pandora, Melitaea trivia,
Lasiommata maera, Coenonympha tullia, Hyponephele lycaon a Chazara brisei).
Zaroven pre 12 druhov (Carcharodus alcae, Carcharodus floccifera, Aporia crataegi,
Pieris bryoniae, Satyrium w-album, Cupido alcetas, Aricia eumedon, Polyommatus
amandus, Limenitis populi, L. camilla, Neptis rivularis, Erebia ligea) mdzeme
konstatovat, Ze ich sti¢asny vyskyt bol obmedzeny len na niekolkych lokalitach, alebo
dokoncalen najedinej, preto ich buduci vyskyt je vysoko ohrozeny a bude si vyzadovat
zvy$enu pozornost. Vyskyt druhu Colias alfacariensis na severovychode Slovenska
je tiez otazny a vyzaduje si podrobnej$ie skimanie s ohladom na problematicku
determinaciu (pozri poznamky niz$ie pri druhoch rodu Colias).

Familia: Papilionidae, Genus: Parnassius

Parnassius mnemosyne (Linnaeus, 1758)

Lokality: Bardejov, DFS 6693,49°17°N, 21°16°E, PAN1GA] 1984; Bardejov (Mnichovska
dolina), DFS 6693, 49°1828“N, 21°12°18“E, (StojKOVICOVA, 2013); Duplin, DFS
6795, 49°14°N, 21°37°E, (CANADY, 2012; CSANADY A. nepubl.); Bardejovskd Nova
Ves, DFS 6693, 49°18N, 21°19°E, (PAN1GAJ L. in REIPRICH a OKALI, 1989b); Becherov,
DEFES 6593, 49°25°N, 21°18°E, (JABLONKAY A VARGA, 1975); Belejovce, DFS 6695,
49°22°41N, 21°32°32“E, (CsaNADY A. nepubl.); Regetovka, DFS 6593, 49°2526“N,
21°1629“E, (CsaNADY A. nepubl.); Zborov, DES 6693, 49°22°N, 21°18°E, (PAN1GAJ L.
in REIPRICH a OKALI 1989D).

Familia: Papilionidae, Genus: Iphiclides

Iphiclides podalirius (Linnaeus, 1758)

Lokality: Bardejov, DES 6793, 49°17°34“N, 21°1640“E, MikuLa 2013; Bardejov
(Mnichovskéa dolina), DFS 6693, 49°1828“N, 21°12°18“E, (STOJKOVICOVA, 2013);
Bardejovska Nova Ves, DFS 6693, 49°1532,2“N, 21°37°33,3“E, (VOLCKOVA, 2014);
Belejovce, DES 6695, 49°22°41“N, 21°32°32“E, (CsaNADY A. nepubl.); Bukovce, DFS
6796, 49°1555“N, 21°4153“E, (CSANADY, 2019a); Dlhona, DFS 6695, 49°23‘55“N,
21°34‘13“E, (CSANADY, 2019a); Domasa, DFS 6996, 49°02°N, 21°40°E, (PETRASOVIC
J. in REIPRICH a OKALI, 1989b); Duplin, DFS 6795, 49°14‘N, 21°37°E, (CANADY,
2011); Gaboltov, DFS 6692, 49°21° 21°08°E, (PANIGAJ, 1984); JakuSovce, DFS 6896,
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49°0921,2“N, 21°45°3,2“E, (CsaNADY, 2019b); Kochanovce, DFS 7097, 48°57°N,
21°56°E, (BENDOVA a kol., 2019); Lackovce, DFS 7097, 48°56‘1,5“N, 21°5811“E,
(BENDOVA a kol., 2019); Ladomirova, DFS 6695, 49°1933“N, 21°37‘51“E, (CSANADY,
2019a); Olsavka, DFS 6796, 49°1650“N, 21°41°47“E, (CsaNADY, 2019a); Nova
Polianka, DFS 6795, 49°17°16“N, 21°37°58“E, (CsaNADY, 2019a); Potoky, DFS
6795, 49°1532“N, 21°3733“E, (CANADY, 2014); Potdcky, DES 6796, 49°12°19“N,
21°43‘06“E, (CsANADY, 2019a); Solnik, DFS 6896, 49°12°54,9“N, 21°44‘41,7“E,
Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsaNADY A. nepubl.); Sandal, DFS 6895,
49°11°15%N, 21°36‘30“E, (CsaNADY A. nepubl.); Tokajik, DFS 6896, 49°0621“N,
21°4232°E, (CANADY, 2012,2015); Trepec, DFS 6996,49°02°N, 21°40°E, (PETRASOVIC
J. in PETRASOVIC a REIPRICH, 1992); Turany nad Ondavou, DES 6995, 49°0538“N,
21°39°19“E, (CsANADY, 2019a); Udavské, DFS 7097, 48°58°1,4“N, 21°57°52,9“E,
(BenDpoVA akol., 2019; CsANADY, 2019b); Velkrop, DES 6796,49°14°11“N, 21°4522°E,
(CsANADY, 2019a); Vyskovce, DES 6796, 49°16°04“N, 21°40°18“E, (CSANADY, 2019a).

Familia: Papilionidae, Genus: Papilio

Papilio machaon (Linnaeus, 1785)

Lokality: Babie, DFS 6994, 49°04'N, 21°29°E, (CHROMY, 1984); Bardejov, DFS 6693,
49°175 21°16°E, (PaN1iGaJ, 1984, MikuLa, 2013); Bardejov (Mnichovska dolina),
DEFS 6693, 49°1828“N, 21°12°18“E, (STOojKOVICOVA, 2013); Bardejovska Nova Ves,
DEFS 6693, 49°1532,2“N, 21°37°33,3“E, (VOLCKOVA, 2014); Belejovce, DFS 6695,
49°22°41N, 21°3232°E, (CsANADY A. nepubl.); Duplin, DFS 6795, 49°14°N, 21°37°E,
(CaNADY, 2011); Gaboltov, DFS 6692, 49°21°N, 21°08°E, (PANIGA]J, 1984); Jakusovce,
DFS 6896, 49°0921,2“N, 21°453,2“E, (CsANADY, 2019b); Kochanovce, DFS 7097,
48°57°N, 21°56‘E, (BENDOVA a kol., 2019); Ladomirovd, DEFS 6695, 49°1933“N,
21°37°51“E, (CsANADY, 2019a); Olsavka, DFS 6796, 49°1650“N, 21°41‘47“E,
(CsANADY, 2019a); Ondavka, DFS 6594, 49°2627“N, 21°19‘56“E, (CSANADY, 2019a);
Potoky, DFS 6795, 49°1532“N, 21°37°33“E, (CANADY, 2012, 2014); Potdcky, DFS
6796, 49°12°19“N, 21°43°06“E, (CsANADY, 2019a); Regetovka, DFS 6593, 49°2526“N,
21°1629“E, (CsaNADY A., nepubl.); Slovenska Kajna, DFS 6996, 48°57°N, 21°42°E,
(JepLICKA L. in REIPRICH a OKALI, 1989b), (PETRASOVIC J., JASszAY T. in REIPRICH
a OKALI 1992); Solnik, DFS 6896, 49°1254,9“N, 21°44‘41,7“E, (CSANADY, 2019b);
Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsaNADY A. nepubl.); Tokajik, DFS 6896,
49°0621“N, 21°4232°E, (CAN/\DY, 2015); Udavské, DFS 7097, 48°58°1,4“N,
21°57°52,9“E, (BENDOVA a kol., 2019); Velkrop, DFS 6796, 49°14°11“N, 21°4522%E,
(CsaNADY, 2019a); Vyskovce, DFS 6796, 49°1518“N, 21°40°5“E, (CanApy,
2012); Zborov, DFS 6693, 49°21°N, 21°18°E, (CANADY, 2012); Zalobin, DFS 7096,
48°58°07“N, 21°43°30“E, (CSANADY A. nepubl.);

Familia: Hesperiidae, Genus: Erynnis

Erynnis tages (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793, 49°17°N, 21°16°E, (PaN1GAJ, 1984, MIKULA, 2013);
Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PaniGaj L.
in STOJKOVICOVA, 2013, STOJKOVICOVA, 2013); Belejovce, DES 6695, 49°22°41“N,
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21°32°32°E, (CsANADY A. nepubl.); Beloveza, DFS 6794, 49°17°N, 21°21°E, (PAN1GAJ,
1984); Dlhona, DFS 6695, 49°2355“N, 21°34‘13“E, (CSANADY, 2019a); Domasa, DFS
6996, 49°02‘N, 21°40°E, (PETRASOVIC J., in REIPRICH a OKALI, 1989b, PETRASOVIC
]., JAszaY T., PAN1GAJ L., REIPRICH A. in PETRASOVIC a REIPRICH, 1992); Gaboltov,
DFS 6692, 49°21°N, 21°08°E, (PANIGAJ, 1984); JakuSovce, DFS 6896, 49°0921,2“N,
21°453,2“E, (CSANADY, 2019b); Jasenovce, DFS 7096, 48°5938“N, 21°4516“E,
(CsaNADY A. nepubl.); Kochanovce, DFS 7097, 48°57°N, 21°56°E, (BENDOVA a
kol., 2019); Lackovce, DFS 7097, 48°56°1,5“N, 21°58°11“E, (BENDOVA a kol., 2019);
Ladomirova, DFS 6695, 49°1933“N, 21°37‘51“E, (CsANADY, 2019a); Minovce, DFS
6895, 49°0801“N, 21°3950“E, (CSANADY, 2019a); Mokroluh, DFS 6693, 49°18‘N,
21°12°E, (PANIGAJ, 1984); Nova Polianka, DFS 6795, 49°17°16“N, 21°37‘58“E,
(CsANADY, 2019a); Nova Kel¢a, DFS 6996, 49°03°51“N, 21°42°04“E, (CSANADY A.
nepubl.); Olsavka, DFS 6796,49°16°50“N, 21°41°47“E, (CsANADY, 2019a); Potoky, DFS
6795, 49°1532“N, 21°3733“E, (CANADY, 2014); Regetovka, DFS 6593, 49°2526“N,
21°1629“E, (CsaNADY A. nepubl.); Solnik, DFS 6896, 49°12°54,9“N, 21°4441,7“E,
(CsaNADY, 2019b); Stropkov, DES 6895, 49°11°N, 21°40°E, (CsANADY A. nepubl.);
Tokajik, DFS 6896, 49°0621“N, 21°42°32°E, (CANADY, 2012, 2015); Udavské,
DFS 7097, 48°581,4“N, 21°57°52,9“E, (BENDOVA a kol., 2019); Valkov, DFS 6996,
49°04‘N, 21°40°E, (PETRASOVIC J., JAZSAY T., PAN1GAT L., REIPRICH A. in REPRICH a
PETRASOVIC, 1992); Velkrop, DFS 6796, 49°14°11“N, 21°4522“E, (CSANADY, 2019a);
Zalobin, DFS 7096, 48°58°07“N, 21°43‘30“E, (CsANADY A. nepubl.).

Familia: Hesperiidae, Genus: Carcharodus

Carcharodus alceae (Esper, 1780)

Lokality: Bardejov (Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12°18“E,
STOJKOVICOVA 2013; Domasa, DFS 6996, 49°02‘N, 21°40°E, (PETRASOVIC J. in
REIPRICH a OKALI, 1989b; PETRASOVIC J., JAszAY T., PANIGAJ L., REIPRICH A. in
PETRASOVIC a REIPRICH, 1992).

Carcharodus floccifera (Zeller, 1847), Lokality: Regetovka, DFS 6593, 49°2526N,
21°1629“E, (CSANADY, 2019a).

Familia: Hesperiidae, Genus: Pyrgus

Pyrgus malvae (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793,49°17°N, 21°16°E, PAN1GA] 1984; Bardejov (Mnichovska
dolina), DFS 6693, 49°1828“N, 21°1218“E, (PaNIGAJ L. in STOJKOVICOVA, 2013;
StojkoviCova, 2013); Belejovce, DES 6695, 49°22°41“N, 21°3232“E, (CsANADY
A. nepubl.); Domasa, DFS 6996, 49°02°N, 21°40°E, (PETRASOVIC J. in REIPRICH a
OKALI, 1989b; PETRASOVIC J., JAszAY T., PAN1GAJ L., REIPRICH A. in PETRASOVIC
a REerpricH, 1992); JakuSovce, DFS 6896, 49°0921,2“N, 21°453,2“E, (CSANADY,
2019b); Lackovce, DES 7097, 48°56°1,5“N, 21°5811“E, (BENDOVA a kol., 2019);
Olsavka, DFS 6796, 49°16°50“N, 21°41°47“E, (CsaNADY, 2019a); Potoky, DFS
6795, 49°1532“N, 21°3733“E, (CANADY, 2014); Regetovka, DFS 6593, 49°2526“N,
21°1629“E, (CsaNADY A. nepubl.); Solnik, DFS 6896, 49°12°54,9“N, 21°4441,7“E,
(CsaNADY, 2019b); Tokajik, DFS 6896, 49°0621“N, 21°42°32°E, (CaNADyY, 2015);
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Udavské, DFS 7097, 48°58°1,4“N, 21°57°52,9“E, (BENDOVA a kol., 2019).

Pyrgus serratulae (Rambur, 1840),

Lokality: Valkov, DES 6996, 49°04'N, 21°40°E, (JEDLICKA L. in REIPRICH a OKALI
1989b; JAszAy T. in PETRASOVIC a REIPRICH, 1992).

Pyrgus alveus (Hiibner, 1803)

Lokality: Domasa, DFS 6996, 49°02‘N, 21°40°E, (REIPRICH A. in PETRASOVIC a
REIPRICH, 1992); Hazlin, DFS 6694, 49°18‘N, 21°25E, (MAGYAR NEMZETI MUSEUM
in HRUBY, 1964).

Familia: Hesperiidae, Genus: Carterocephalus

Carterocephalus palaemon (Pallas, 1771)

Lokality: Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E,
(PaN1GAJ L. in STOJKOVICOVA, 2013); Bardejovskd Nova Ves, DFS 6693,49°1532,2“N,
21°37‘33,3“E, (VOLCKOVA, 2014); Belejovce, DFS 6695, 49°22°41“N, 21°3232%E,
(CsaNADY A. nepubl.); Duplin, DES 6795, 49°14°N, 21°37°E, (CanNADy, 2011);
JakuSovce, DFS 6896, 49°0921,2“N, 21°453,2“E, (CSANADY, 2019b); Kochanovce,
DFS 7097, 48°57°N, 21°56°E, (BENDOVA a kol., 2019); Lackovce, DFS 7097,
48°56°1,5“N, 21°5811“E, (BENDOVA a kol, 2019); Potoky, DFS 6795, 49°1532“N,
21°3733“E, (CaNADY, 2014); Solnik, DFS 6896, 49°1254,9“N, 21°44‘41,7°E,
(CsANADY, 2019b); Stropkov, DES 6895, 49°11°N, 21°40°E, (CsANADY A. nepubl.);
Tokajik, DFS 6896, 49°0621“N, 21°42°32“E, (CANADY, 2015); Turany nad Ondavou,
DFS 6995, 49°0538“N, 21°39‘19“E, (CsaNADY, 2019a); Udavské, DFS 7097,
48°58°1,4“N, 21°5752,9“E, (BENDOVA a kol., 2019).

Familia: Hesperiidae, Genus: Thymelicus

Thymelicus lineola (Ochsenheimer, 1808)

Lokality: Bardejov, DFS 6693, 49°17°N, 21°16°E, (ABAFI-AIGNER, 1912, PANIGAJ,
1984); Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PANIGA]
L. in StojkovICOVA 2013; STOJKOVICOVA, 2013); Bardejov (Vinbarg), DES 6693,
49°1732%N, 21°1635“E, (VoLCKOVA, 2014); Belejovce, DES 6695, 49°22°41“N,
21°3232“E, (CsaNADY A. nepubl.); Dobrd, DFS 6996, 49°02°N, 21°40°E, (JAzsay T.,
PaN1GAJ L. in PETRASOVIC a REIPRICH, 1992); Domasa, DFS 6996, 49°02‘N, 21°40°E,
(Jepricka L. in ReIpRICH a OKALI, 1989b); Duplin, DES 6795, 49°14°N, 21°37°E,
(CaNADY, 2011); Gaboltov, DFS 6692, 49°22N, 21°08‘E, (PaNIGAJ, 1984); Hazlin, DES
6694, 49°18°N, 21°25°E, (MAGYAR NEMZETI MUSEUM in HRUBY, 1964); Jakuovce,
DFS 6896, 49°0921,2“N, 21°453,2“E, (CsANADY, 2019b); Kochanovce, DFS 7097,
48°57°N, 21°56‘E, (BENDOVA a kol., 2019); Lackovce, DES 7097, 48°56‘1,5“N,
21°58‘11“E, (BENDOVA a kol.,, 2019); Nova Polianka, DFS 6795, 49°17‘16“N,
21°3758“E, (CsANADY, 2019a); Ondavka, DFS 6594, 49°2627“N, 21°1956“E,
(CsaNADY, 2019a); Potoky, DFS 6795, 49°1532“N, 21°37°33“E, (CANADY, 2014);
Potdcky, DES 6796, 49°12°19“N, 21°43°06“E, (CsaNADY, 2019a); Regetovka, DFS
6593, 49°2526“N, 21°1629“E, (CsANADY, 2019a; CsANADY A. nepubl.); Slovenskd
Kajna, DFS 6996, 48°02°N, 21°40°E; (JAzsAy T., PANIGAJ L. in PETRASOVIC a REIPRICH
1992); Solnik, DFS 6896, 49°12°54,9“N, 21°44°41,7“E, (CsANADY, 2019b); Stropkov,
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DEFS 6895, 49°11°N, 21°40°E, (CsaNADY A. nepubl.); Tokajik, DES 6896, 49°0621“N,
21°4232°E, (CANADY, 2012, 2015); Udavské, DFS 7097, 48°581,4“N, 21°57°52,9“E,
(BenDOVA a kol.,, 2019); Velkrop, DFS 6796, 49°14°11“N, 21°4522“E, (CSANADY,
2019a); Valkov, DFS 6996, 49°04‘N, 21°40°E, (JAszAy T., PAN1GAJ L. in PETRASOVIC
a REIPRICH, 1992); Zborov, DES 6693, 49°22°N, 21°18°E, (PANIGAJ, 1984).
Thymelicus sylvestris (Poda, 1761)

Lokality: Bardejov, DFS 6693, 49°17°N, 21°16°E, (PaN1GAJ, 1984; MIKULA, 2013);
Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PaniGaj L.
in StojkOVICOVA, 2013; STOJKOVICOVA, 2013); Bardejov (Vinbarg), DFS 6693,
49°1732“N, 21°16‘35“E, VoLCKOVA 2014; Becherov, DFS 6593, 49°25'N, 21°18°E,
(JABLONKAY a VARGA, 1975); Belejovce, DFS 6695, 49°2241“N, 21°3232°E,
(CsaNADY A. nepubl.); Beloveza, DFS 6794; 49°17°N, 21°22°E, (PaNiGgaJ, 1984);
Dobra, DFS 6996, 49°02‘N, 21°40°E, (JAzsay T., PaNicaj L. in PETRASOVIC a
REIPRICH, 1992); Domasa, DFS 6996, 49°02‘N, 21°40°E, (JEDLICKA L. in REIPRICH
a OKALL 1989b); Duplin, DFS 6795, 49°14°N, 21°37°E, (CaNADY, 2011); Gaboltov,
DFS 6692, 49°21°N, 21°08°E, (PANIGAJ, 1984); Hazlin, DFS 6694, 49°18N, 21°25°E,
(MAGYAR NEMZETI MUSEUM in HRUBY, 1964); JakuSovce, DFS 6896, 49°0921,2“N,
21°453,2“E, (CSANADY, 2019b); Kochanovce, DES 7097, 48°57°N, 21°56°E, (BENDOVA
a kol., 2019); Lackovce, DFS 7097, 48°56°1,5“N, 21°58‘11“E, (BENDOVA a kol., 2019);
Nova Polianka, DFS 6795, 49°17°16“N, 21°37°58“E, (CSANADY, 2019a); Ondavka, DFS
6594, 49°2627“N, 21°19°56“E, (CsaNADY, 2019a); Potoky, DES 6795, 49°1532“N,
21°3733%E, (CANADY, 2014); Potdcky, DES 6796, 49°12°19“N, 21°43°06“E, (CsANADY,
2019a); Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CsANADY, 2019a; CSANADY
A. nepubl.); Slovenska Kajiia, DFS 6996, 49°02°N, 21°40°E, (JAzsay T., Panigay L.
in PETRASOVIC a REIPRICH, 1992); Solnik, DFS 6896, 49°1254,9“N, 21°44‘41,7“E,
(CsaNADY, 2019b); Stropkov, DES 6895, 49°11°N, 21°40°E, (CsaANADY A. nepubl.);
Sandal, DFS 6895, 49°11°15“N, 21°36‘30“E, (CsaNADY A. nepubl.); Tokajik, DFS 6896,
49°0621“N, 21°4232“E, (CANADY, 2012, 2015); Udavské, DFS 7097, 48°581,4“N,
21°57‘52,9“E, (BENDOVA a kol., 2019); Valkov, DFS 6996, 49°04‘N, 21°40°E, (JEDLICKA
L. in REIPRICH a OKALI, 1989b; JAszaY T., PAN1GAJ L. in PETRASOVIC a REIPRICH,
1992); Velkrop, DES 6796, 49°14°11“N, 21°4522“E, (CSANADY, 2019a); Zborov, DFS
6693, 49°22°N, 21°18°E, (PANIGAJ, 1984).

Familia: Hesperiidae, Genus: Hesperia

Hesperia comma (Linnaeus, 1758)

Lokality: Bardejov, DFS 6693, 49°17°N, 21°16°E, (ABAFI-AIGNER, 1912; HRUBY,
1964), PaNigaj 1984; Bardejov (Mnichovskd dolina), DFS 6693, 49°1828“N,
21°1218“E, (PaNIGAJ L. in STOJKOVICOVA, 2013); Becherov, DFS 6593, 49°25°N,
21°18°E, (JABLONKAY a VARGA, 1975); Belejovce, DFS 6695, 49°2241“N, 21°32°32%E,
(CsaNADY A. nepubl); Domasa, DFS 6996, 49°02‘N, 21°40°E, (REIPRICH A. in
PETRASOVIC a REIPRICH, 1992); JakuSovce, DFS 6896, 49°0921,2“N, 21°453,2“F,
(CsaNADY, 2019b); Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CsaNADY A.
nepubl.); Tokajik, DFS 6896, 49°06°21“N, 21°42°32E, (CANADY, 2015).
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Familia: Hesperiidae, Genus: Ochlodes

Ochlodes sylvanus™ (Bremer et Grey, 1852)

Lokality: Bardejov, DFS 6793, 49°17°N, 21°16°E, (Panicaj, 1984); Bardejov
(Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12‘18“E, (Panicaj L. in
StojkoviCova, 2013; StojkoviCovA, 2013); Bardejov (Vinbarg), DFS 6693,
49°1732%N, 21°16°35“E, (VOLCKOVA, 2014); Bardejovska Nova Ves, DFS 6693,
49°1532,2“N, 21°37°33,3“E, (VoLCKOVA, 2014); Becherov, DFS 6593, 49°25°N,
21°18°E, (JABLONKAY a VARGA, 1975); Belejovce, DFS 6695, 49°2241“N, 21°32°32“E,
(CsaNADY A. nepubl.); Beloveza, DFS 6794, 49°17°N, 21°21°E, (PaNiGgaj, 1984);
Duplin, DFS 6795, 49°14‘N, 21°37°E, (CanNADy, 2011); Jakusovce, DFS 6896,
49°0921,2“N, 21°453,2“E, (CsANADY, 2019b); Mrazovce, DFS 6996, 49°02°N,
21°40°E, (JAzsaY T., PAN1GAJ L. in PETRASOVIC a REIPRICH, 1992); Nova Polianka,
DFS 6795, 49°17°16“N, 21°37°58“E, (CSANADY, 2019a); Poruibka, DFS 6894, 49°11°N,
21°25°E, (Mi8ko L. in ReIprIcH a OKALI 1989b); Potoky, DFS 6795, 49°1532“N,
21°3733“E, (CANADY, 2014); Potdcky, DES 6796,49°12°19“N, 21°43°06“E, (CsANADY,
2019a); Regetovka, DFS 6593, 49°2526“N, 21°1629°E, (CsANADY, 2019a; CSANADY
A. nepubl.); Slovenska Kajiia, DFS 6996, 49°02°N, 21°40°E, (JAzsay T., Panigay L.
in PETRASOVIC a REIPRICH, 1992); Solnik, DFS 6896, 49°1254,9“N, 21°44‘41,7“E,
(CsaNADY, 2019b); Stropkov, DES 6895, 49°11°N, 21°40°E, (CsANADY A. nepubl.);
Tokajik, DFS 6896, 49°0621“N, 21°4232°E, (CANADY, 2015); Valkov, DFS 6996,
49°04°N, 21°40°E, (JAzsAY T., PANIGAJ L. in PETRASOVIC a REIPRICH, 1992); Zalobin,
DEFS 7096, 48°58°07“N, 21°43°30“E, (CsANADY A. nepubl.).

“star$ie idaje si uvadzané ako O. venatus, ale podla najnovsich vyskumov taxény O.
venatus a O. sylvanus su dva samostatné druhy, pricom O. venatus sa vyskytuje iba na
Dalekom vychode v Azii (DEVYATKIN, 1997; PASTORALIS a kol., 2013).

Familia: Pieridae, Genus: Leptidea

Leptidea sinapis (Linnaeus, 1758)

Lokality: Bardejov, DFS 6693, 49°17°N, 21°16°E, (Panicaj, 1984); Bardejov
(Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12‘18“E, (Panicaj L. in
StojkoviCova, 2013; StojkoviCovA, 2013); Bardejov (Vinbarg), DFS 6693,
49°1732%N, 21°1635“E, (VoLCKOVA, 2014); Belejovce, DES 6695, 49°22°41“N,
21°32°32“E, (CsANADY A. nepubl.); Beloveza, DFS 6794, 49°17°N, 21°22°E, (PAN1GAJ,
1984); Bukovce, DFS 6796, 49°1555“N, 21°41°53“E, (CsaNADY, 2019a); Dlhona,
DFS 6695, 49°23°55“N, 21°34‘13“E, (CSANADY, 2019a); Domasa, DFS 6996, 49°02‘N,
21°40°E, (PETRASOVIC J. in REIPRICH a OKALI, 1989b; PETRASOVIC a REIPRICH,
1992); Duplin, DFS 6795, 49°14'N, 21°37°E, (CANADY, 2011); Gaboltov, DFS 6692,
49°21°N, 21°08°E, (PANIGAJ, 1984); JakuSovce, DES 6896, 49°0921,2“N, 21°45°3,2“E,
(CsANADY, 2019b); Jasenovce, DFS 7096, 48°5938“N, 21°4516“E, (CSANADY
A. nepubl.); Kochanovce, DFS 7097, 48°57°N, 21°56°E, (BENDOVA a kol., 2019);
Lackovce, DFS 7097, 48°56°1,5“N, 21°58°11“E, (BENDOVA a kol., 2019); MoSurov,
DFS 6893, 49°07°N, 21°15°E, (PETRASOVIC J. in REIPRICH a OKALI, 1989b); Nova
Kel¢a, DFS 6996, 49°03°51“N, 21°4204“E, (CsaNADY A. nepubl.); Olsavka, DFS
6796, 49°16°50“N, 21°4147“E, (CSANADY, 2019a); Ondavka, DFS 6594, 49°2627“N,
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21°1956“E, (CsaNADY, 2019a); Potoky, DES 6795, 49°1532“N, 21°3733%E,
(CaNADY, 2014); Potocky, DES 6796, 49°12°19“N, 21°43°06“E, (CsaNADY, 2019a);
Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CsaNADY A. nepubl.); Solnik,
DFS 6896, 49°12°54,9“N, 21°44°41,7“E, (CsaNADY, 2019b); Stropkov, DES 6895,
49°11°N, 21°40°E, (CSANADY A. nepubl.); Sandal, DFS 6895, 49°1115“N, 21°36°30“E,
(CsaNADY A. nepubl); Tokajik, DFS 6896, 49°0621“N, 21°42°32“E, (CaNADY,
2015); Turany nad Ondavou, DES 6995, 49°0538“N, 21°39°19“E, (CsANADY, 2019a);
Udavské, DFS 7097, 48°581,4“N, 21°57°52,9“E, (BENDOVA a kol., 2019); Velkrop,
DFS 6796, 49°14°11“N, 21°4522“E, (CsANADY, 2019a); Valkov, DFS 6996, 49°04‘N,
21°40°E, (JEDLICKA L. in REIPRICH a OKALIL, 1989b); Vyskovce, DES 6796, 49°1518“N,
21°40°5“E, (CANADY, 2012); Zborov, DFS 6693, 49°22°N, 21°18°E, (PANIGAJ, 1984);
Zlaté, DFS 6693, 49°20°N, 21°12°E, (HoLTMAN J. in REIPRICH a OKALI, 1989b);
Zalobin, DFS 7096, 48°58°07“N, 21°43‘30“E, (CsaANADY A. nepubl.).

Leptidea juvernica’ Williams, 1946

Lokality: Belejovce, DFS 6695, 49°22°41“N, 21°3232“E, (CsaNADY A. nepubl.);
JakuSovce, DFS 6896, 49°0921,2“N, 21°45‘3,2“E, (CsANADY, 2019b); Ladomirova,
DFS 6695, 49°1933“N, 21°3751“E, (CsANADY, 2019a); Olsavka, DFS 6796,
49°1650“N, 21°41°47“E, (CsANADY, 2019a); Ondavka, DFS 6594, 49°2627“N,
21°1956“E, (CsANADY, 2019a); Potoky, DES 6795, 49°1532“N, 21°37°3“E, (CaNADY,
2014); Solnik, DFS 6896, 49°12°54,9“N, 21°44°41,7“E, (CsANADY, 2019b); Stropkov,
DEFS 6895, 49°11°N, 21°40°E, (CsaNADY A. nepubl.); Tokajik, DES 6896, 49°0621“N,
21°42°32“E, (CANADY, 2015); Velkrop, DFS 6796,49°14°11“N, 21°4522“E, (CSANADY,
2019a).

‘na zaklade genetickych analyz bol dokazany vyskyt kryptickéhu druhu v komplexe
Leptidea sinapis/reali. Aredl L. reali je obmedzeny iba na juznu cast zapadnej Eurdpy.
Taxonu L. juvernica bol prideleny novy status ako platny taxén vyskytujici sa
spolo¢ne s druhom L. sinapis aj na izemi Slovenska (DiNGa a kol., 2011; PASTORALIS
a kol., 2013).

Familia: Pieridae, Genus: Anthocharis

Anthocharis cardamines (Linnaeus, 1758)

Lokality: Bardejov, DES 6793, 49°17°N, 21°16°E, (PANIGAJ, 1984; MIKULA, 2013);
Bardejov (Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PANIGAJ
L. in STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Bardejovskd Nova Ves, DFS
6693, 49°1532,2“N, 21°37°33,3“E, (VoLCKOVA, 2014); Belejovce, DFS 6695,
49°22°41°N, 21°3232“E, (CsaNADY A. nepubl.); Domasa, DFS 6996, 49°02°N,
21°40°E; (PETRASOVIC J. in REIPRICH A OKALI, 1989b; PETRASOVIC J., JAszay T.
in PETRASOVIC a REIPRICH, 1992); Duplin, DFS 6795, 49°14°N, 21°37°E, (CANADY,
2011); Gaboltov, DFS 6692, 49°21‘N, 21°08°E, (PANIGA]J, 1984); JakuSovce, DFS 6896,
49°0921,2“N, 21°45°3,2“E, (CsaNADY, 2019b); Kochanovce, DFS 7097, 48°57°N,
21°56°E, (BENDOVA a kol.,, 2019); Krucov, DFS 6895, 49°0653“N, 21°3649“E,
(CsANADY, 2019a); Lackovce, DFS 7097, 48°56°1,5“N, 21°58°11“E, (BENDOVA a kol.,
2019); Ladomirova, DFS 6695, 49°19°33“N, 21°37°51“E, (CsSANADY, 2019a); Minovce,
DFS 6895, 49°0801“N, 21°39‘50“E, (CsANADY, 2019a); Mokroluh, DEFS 6993,
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49°18N, 21°12°E, (PaNI1GAJ, 1984); Olsavka, DFS 6796, 49°1650“N, 21°4147“E,
(CsANADY, 2019a); Petrova, DFS 6992, 49°23°N, 21°07°E, (PANIGAJ, 1984); Potoky,
DFS 6795, 49°1532“N, 21°3733“E, (CANADY, 2014); Regetovka, DFS 6593,
49°2526“N, 21°1629“E, (CsaNADY A. nepubl.); Solnik, DFS 6896, 49°12°54,9“N,
21°4441,7“E, (CsaNADY, 2019b); Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsANADY
A. nepubl.); Tokajik, DFS 6896, 49°0621“N, 21°42‘32“E, (CaNADY, 2015); Udavské,
DFS 7097, 48°58°1,4“N, 21°57°52,9“E, (BENDOVA a kol., 2019); Valkov, DFS 6996,
49°04‘N, 21°40°E, (JEDLICKA L. in REIPRICH a OKALI, 1989b; PETRASOVIC J., JASZAY
T. in PETRASOVIC a REIPRICH, 1992).

Familia: Pieridae, Genus: Aporia

Aporia crataegi (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°1640“E, (M1KuULA, 2013); Becherov,
DEFS 6593, 49°25°N, 21°18°E, (PaN1GAJ L. in REIPRICH a OKALI, 1989b); Belejovce,
DES 6695, 49°2241“N, 21°32°32“E, (CsaNADY A. nepubl.); Domasa, DFS 6996,
49°02°N, 21°40°E, (PETRASOVIC J. in REIPRICH a OKALI,1989b; PETRASOVIC J. in
PETRASOVIC a REIPRICH 1992).

Familia: Pieridae, Genus: Pieris

Pieris brassicae (Linnaeus, 1758)

Lokality: Bardejov, DES 6793, 49°17°N, 21°16°E, (PAN1GAJ, 1984, MIKULA, 2013);
Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PaniGaj L.
in StojkOVICOVA, 2013; STOJKOVICOVA, 2013); Bardejovska Nova Ves, DFS 6693,
49°1532,2“N, 21°37°33,3“E, (VOLCKOVA, 2014); Belejovce, DFS 6695, 49°22°41“N,
21°32°32°E, (CsaNADY A. nepubl.); Beloveza, DFS 6794, 49°17°N, 21°21°E, (PAN1GAJ,
1984); Domasa, DFS 6996, 49°02°N, 21°40°E; (PETRASOVIC J. in PETRASOVIC a
REIPRICH, 1992); Duplin, DFS 6795, 49°14‘N, 21°37°E, CANADY 2011; Jakusovce, DFS
6896,49°0921,2“N, 21°45°3,2“E, (CSANADY, 2019b); Kochanovce, DFS 7097, 48°57°N,
21°56°E, (BENDOVA a kol., 2019); Lackovce, DFS 7097, 48°56°1,5“N, 21°5811“E,
(BENDOVA a kol., 2019); Potoky, DES 6795, 49°1532“N, 21°37°33“E, (CANADY, 2012,
2014); Solnik, DFS 6896, 49°12°54,9“N, 21°44°41,7“E, (CsANADY, 2019b); Stropkov,
DEFS 6895, 49°11°N, 21°40°E, (CsaNADY A. nepubl.); Tokajik, DES 6896, 49°0621“N,
21°4232°E, (CANADY, 2012, 2015); Udavské, DFS 7097, 48°581,4“N, 21°57°52,9“E,
(BenDOVA a kol.,, 2019); Velkrop, DFS 6796, 49°14°11“N, 21°4522“E, (CSANADY,
2019a); Zborov, DFS 6693, 49°22°N, 21°18°E, (PANIGAJ, 1984).

Pieris rapae (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°1640“E, (M1KuL4, 2013); Bardejov
(Mnichovskéadolina), DFS6693,49°1828“N,21°1218“E, (PANIGAJL.in STOJKOVICOVA,
2013; STOJKOVICOVA, 2013); Bardejov (Vinbarg), DES 6693, 49°17°32“N, 21°16‘35“E,
(VoLCKkOVA, 2014); Bardejovskd Nova Ves, DES 6693, 49°1532,2“N, 21°37°33,3“E,
(VoLCKOVA, 2014); Becherov, DFS 6593, 49°25N, 21°18°E, (JABLONKAY a VARGA,
1975); Belejovce, DFS 6695, 49°22°41“N, 21°3232“E, (CsaNADY A. nepubl.);
Bukovce, DFS 6796, 49°1555“N, 21°41°53“E, (CsaNADY, 2019a); Domasa, DFS
6996, 49°02°N, 21°40°E, (PETRASOVIC J. in PETRASOVIC a REIPRICH, 1992); Duplin,
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DFS 6795, 49°14‘N, 21°37°E, (CANADY, 2011); JakuSovce, DFS 6896, 49°0921,2“N,
21°453,2“E, (CSANADY, 2019b); Jasenovce, DFS 7096, 48°5938“N, 21°4516“E,
(CsaNADY A. nepubl.); Kochanovce, DES 7097, 48°57°N, 21°56°E, (BENDOVA a kol,,
2019); Korunkova, DES 6796, 49°1211“N, 21°45°03“E, (CSANADY, 2019a); Krucov,
DEFS 6895, 49°06°53“N, 21°36°49“E, (CsANADY A. nepubl.); Ladomirova, DES 6695,
49°19°33“N, 21°37°51“E, (CsaNADY, 2019a); Lackovce, DFS 7097, 48°56‘1,5“N,
21°5811“E, (BENDOVA a kol., 2019); Mifiovce, DFS 6895, 49°08°01“N, 21°3950“E,
(CsANADY, 2019a); Mrazovce, DFS 6895, 49°06°42“N, 21°40°33“E, (CSANADY, 2019a);
Nova Polianka, DFS 6795, 49°17°16“N, 21°37°58“E, (CSANADY, 2019a); Ondavka, DFS
6594, 49°2627“N, 21°19°56“E, (CsaNADY, 2019a); Potoky, DES 6795, 49°1532“N,
21°3733%E, (CANADY, 2012, 2014); Potdcky, DES 6796, 49°12°19“N, 21°4306“E,
(CsANADY, 2019a); Rafajovce, DFS 6996, 49°0227“N, 21°4423“E, (CsANADY, 2019a);
Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CsaNADY, 2019a; CsANADY A.
nepubl.); Solnik, DFS 6896, 49°1254,9“N, 21°44°41,7“E, (CsANADY, 2019); Stropkov,
DEFS 6895, 49°11°N, 21°40°E, (CsaNADY A. nepubl.); Tokajik, DES 6896, 49°0621“N,
21°4232°E, (CANADY, 2012, 2015); Udavské, DFS 7097, 48°581,4“N, 21°57°52,9“E,
(BEnDOVA a kol.,, 2019); Velkrop, DFS 6796, 49°14°11“N, 21°4522“E, (CSANADY,
2019a); Vojtovce, DFS 6996, 49°12°16“N, 21°41°18“E, (CsAaNADY, 2019a); Vyskovce,
DFS 6796, 49°1518“N, 21°40°5“E, (CANADY, 2012); Zborov, DFS 6693, 49°21‘N,
21°18°E, (CANADY, 2012); Zalobin, DFS 7096, 48°5807“N, 21°43‘30“E, (CSANADY
A. nepubl.).

Pieris napi (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°1640“E, (M1KuL4, 2013); Bardejov
(Mnichovskédolina), DFS6693,49°1828“N,21°12°18“E, (PANIGAJ L.in STOJKOVICOVA
2013; STOJKOVICOVA, 2013); Bardejov (Vinbarg), DES 6693, 49°17°32“N, 21°16‘35“E,
(VoLCkoVA. 2014); Bardejovska Nova Ves, DES 6693, 49°1532,2“N, 21°37°33,3“E,
(VoLCKOVA, 2014); Becherov, DFS 6593, 49°25N, 21°18°E, (JABLONKAY a VARGA,
1975); Belejovce, DFS 6695, 49°22°41“N, 21°3232“E, (CsANADY A. nepubl.);
Dlhonia, DFS 6695, 49°23°55“N, 21°34°13“E, (CSANADY, 2019a); Domasa, DFS
6996, 49°02°N, 21°40°E, (PETRASOVIC J. in PETRASOVIC a REIPRICH, 1992); Duplin,
DFS 6795, 49°14‘N, 21°37°E, (CANADY, 2011); JakuSovce, DFS 6896, 49°0921,2“N,
21°453,2“E, (CSANADY, 2019b); Jasenovce, DFS 7096, 48°5938“N, 21°4516“E,
(CsaNADY A. nepubl.); Kochanovce, DES 7097, 48°57°N, 21°56°E, (BENDOVA a kol,,
2019); Krucov, DFS 6895, 49°06°53“N, 21°36°49“E, (CsaANADY A. nepubl.); Lackovce,
DFS 7097, 48°56°1,5“N, 21°5811“E, (BENDOVA a kol., 2019); Ladomirovd, DFS 6695,
49°19°33“N, 21°3751“E, (CsaNADY, 2019a); Nova Kelc¢a, DFS 6996, 49°03‘51“N,
21°42°04“E, (CsaANADY A. nepubl.); Novéd Polianka, DFS 6795,49°17°16“N, 21°37°58“E,
(CsANADY, 2019a); Olsavka, DFS 6796, 49°1650“N, 21°41‘47“E, (CSANADY, 2019a);
Bukovce, DES 6796, 49°1555“N, 21°4153“E, (CSANADY, 2019a); Ondavka, DFS
6594, 49°2627“N, 21°19°56“E, (CsaNADY, 2019a); Potoky, DES 6795, 49°1532“N,
21°3733“E, (CANADY, 2014); Potdcky, DES 6796, 49°12°19“N, 21°43°06“E, (CsANADY,
2019a); Regetovka, DFS 6593, 49°2526“N, 21°1629°E, (CsANADY, 2019a; CSANADY
A. nepubl.); Solnik, DFS 6896, 49°1254,9“N, 21°4441,7“E, (CsaNADY, 2019b);
Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsaNADY A. nepubl.); Tokajik, DFS 6896,
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49°0621“N, 21°4232“E, (CANADY, 2012, 2015); Udavské, DFS 7097, 48°581,4“N,
21°57°52,9“E, (BENDOVA a kol., 2019); Velkrop, DFS 6796, 49°14°11“N, 21°4522%E,
(CsAaNADY, 2019a); Vyskovce, DFS 6796, 49°1518“N, 21°40°5“E, (CaNADY, 2012);
Zborov, DFS 6693, 49°21°N, 21°18°E, (CANADY, 2012).

Pieris bryoniae (Hiibner, 1806)

Lokality: Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E,
(PaN1GAJ L. in StojkOVICOVA 2013; STOJKOVICOVA, 2013); Becherov, DFS 6593,
49°25°N, 21°18°E; (JABLONKAY a VARGA, 1975; Domasa, DFS 6996, 49°02‘N, 21°40°E;
(PETRASOVIC J. in PETRASOVIC a REIPRICH, 1992).

Familia: Pieridae, Genus: Pontia

Pontia edusa’ (Linnaeus, 1758)

Lokality: Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E,
(STojkoVICOVA, 2013); Bardejovska Nova Ves, DES 6693,49°1532,2“N, 21°37°33,3“E,
(VoLCKOVA, 2014); Domasa, DFS 6996, 49°02°N, 21°40°E; (JEDLICKA L. in REIPRICH
a OKALL 1989b; JAszay T. in PETRASOVIC a REIPRICH, 1992); Duplin, DFS 6795,
49°14°N, 21°37°E, (CANADY, 2011); Jakusovce, DFS 6896, 49°0921,2“N, 21°453,2“E,
(CsaNADY, 2019b); Potoky, DES 6795, 49°1532“N, 21°3733“E, (CaNADY, 2014);
Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsaNADY A. nepubl.); Tokajik, DFS 6896,
49°0621“N, 21°4232“E, (CANADY, 2015).

" v star$ich pracach je uvaddzany ako P daplidicae. Vyskumy ukazali, ze druhy P
daplidice a P. edusa st habitualne rovnaké a ich rozli$enie je mozné iba na génovej
urovni (GEIGER a SCHOLL, 1982). Maju vSak rozdielne arealy vyskytu: druh P
daplidice je roz$ireny v juhozdpadnej a juznej Eurdpe, prednej Azii az po Afganistan
a Kazachstan, zatial ¢o P. edusa sa vyskytuje v strednej, juhovychodnej a vychodnej
Eurépe a v severnych castiach Irdanu a Iraku cez Sibir az k Japonskému moru
(PASTORALIS a kol., 2013).

Familia: Pieridae, Genus: Colias

Colias erate (Esper, 1805)

Lokality: Tokajik, DFS 6896, 49°0621“N, 21°42°32“E, (CANADY, 2015).

Colias croceus (Fourcroy, 1758)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°1640“E, MixuLA 2013; Belejovce,
DES 6695, 49°22°41“N, 21°32°32“E, (CsaNADY A. nepubl.); Beloveza, DFS 6794,
49°17°N, 21°22°E; (Pan1GaJ, 1984); Duplin, DES 6795, 49°14N, 21°37°E, (CANADY,
2011); Gaboltov, DFS 6692, 49°21°N, 21°08°E; (PANIGA]J, 1984); JakuSovce, DFS 6896,
49°0921,2“N, 21°45°3,2“E, (CsaNADY, 2019b); Kochanovce, DFS 7097, 48°57°N,
21°56°E, (BENDOVA a kol., 2019); Mrazovce, DFS 6895, 49°06°42“N, 21°40°33“E,
(CsaNADY, 2019a); Potoky, DFS 6795, 49°1532“N, 21°37‘33“E, (CANADY, 2014);
Solnik, DES 6896, 49°12°54,9“N, 21°44°41,7“E, (CsANADY, 2019b); Stropkov, DFS
6895, 49°11°N, 21°40°E, (CsaNADY A. nepubl.); Tokajik, DFS 6896, 49°0621“N,
21°4232°E, (CANADY, 2015); Udavské, DFS 7097, 48°581,4“N, 21°57°52,9“E,
(BeENDOVA a kol., 2019).
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Colias hyale (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°16°40“E, (PANIGAJ, 1884; MIKULA,
2013); Bardejov (Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12°18“E,
(StrojkovICOVA, 2013); Belejovee, DFES 6695, 49°22°41“N, 21°3232“E, (CsANADY
A. nepubl.); Beloveza, DFS 6794, 49°17°N, 21°21°E, (PAN1GAJ, 1984); Domasa, DFS
6996, 49°02‘N, 21°40°E; (JAzsay T., PETRASOVIC J. in PETRASOVIC a REIPRICH,
1992); Duplin, DFS 6795, 49°14°N, 21°37°E, (CANADY, 2011); Jakusovce, DFS 6896,
49°0921,2“N, 21°453,2“E, (CsaNADY, 2019b); Krudov, DES 6895, 49°06°53“N,
21°3649“E, (CsaNADY A. nepubl.); Mrazovce, DES 6895, 49°0642“N, 21°40°33“E,
(CsaNADY, 2019a’); Potoky, DFS 6795, 49°1532“N, 21°3733°E, (CanNApy, 2012,
2014); Potocky, DES 6796, 49°12°19“N, 21°43°06“E, (CsaNADY, 2019a); Zalobin,
DES 7096, 48°5807“N, 21°43‘30“E, (CsaNADY A. nepubl.); Regetovka, DFS 6593,
49°2526“N, 21°1629“E, (CsaNADY A. nepubl.); Solnik, DFS 6896, 49°12°54,9“N,
21°4441,7“E, (CsANADY, 2019b); Stropkov, DES 6895, 49°11°N, 21°40°E, (CsANADy,
2019b); Tokajik, DFS 6896, 49°06°21“N, 21°42‘32“E, (CaNADY, 2015); Velkrop, DFS
6796, 49°14°11N, 21°4522“E, (CsaNADY, 2019a"); Vojtovce, DFS 6996, 49°12°16“N,
21°41°18“E, (CSANADY, 2019a"); Valkov, DFS 6996, 49°04‘N, 21°40°E; (PETRASOVIC J.,
JAszAY T. in PETRASOVIC a REIPRICH, 1992).

" v praci uvedeny ako komplex druhov C. hyale/alfacariensis, ale pravdepodobne
vSetky jedince patrili druhu C. hyale. Pre overenie vyskytu samotnych druhov na
uzemi by bola potrebna aj kontrola a determinacia husenic. Preto sa neda sa celkom
vylucit aj pritomnost C. alfacariensis.

Colias alfacariensis™ (Ribbe, 1905)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°16°40“E, (M1xuLA, 2013); Gaboltov,
DFS: 6692, 49°21°N, 21°08°E, (PANIGAJ, 1984).

" pozri poznamku vyssie.

Familia: Pieridae, Genus: Gonepteryx

Gonepteryx rhamni (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793, 49°1734“N, 21°1640“E, (MikurLa, 2013);
Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PaniGaj L.
in StojkOVICOVA, 2013; STOJKOVICOVA, 2013); Bardejov (Vinbarg), DFS 6693,
49°1732%N, 21°16°35“E, (VOLCKOVA, 2014); Bardejovska Nova Ves, DFS 6693,
49°1532,2“N, 21°37°33,3“E, (VOLCKOVA, 2014); Belejovce, DFS 6695, 49°22°41“N,
21°3232°E, (CsaNADY A. nepubl.); Dlhona, DFS 6695, 49°23°55“N, 21°34°13“E,
(CsANADY, 2019a); Domasa, DFS 6996, 49°02°N, 21°40°E; (PETRASOVIC J. in REIPRICH
a OKALI 1989b; PETRASOVIC a REIPRICH 1992); Duplin, DFS 6795, 49°14°N, 21°37°E,
(CaNADY, 2011); JakuSovce, DES 6896, 49°0921,2N, 21°45732“E, (CSANADY,
2019b); Jasenovce, DES 7096, 48°5938“N, 21°45°16“E, (CsaNADY A. nepubl;
Kochanovce, DFS 7097, 48°57°N, 21°56‘E, (BENDOVA a kol., 2019); Krucov, DFS
6895, 49°06°53“N, 21°36°49“E, (CSANADY, 2019a; CSANADY A. nepubl.); Lackovce,
DFS 7097, 48°56°1,5“N, 21°58°11“E, (BENDOVA a kol., 2019); Mréazovce, DFES: 6896,
49°07°N, 21°40°E, (JEDLICKA L. in REIPRICH a OKALI, 1989b); Nova Polianka, DFS
6795, 49°17°16“N, 21°3758“E, (CSANADY, 2019a); Ondavka, DFS 6594, 49°2627“N,
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21°1956“E, (CsaNADY, 2019a); Potoky, DES 6795, 49°1532“N, 21°3733%E,
(CaNADY, 2014); Potocky, DES 6796, 49°12°19“N, 21°43°06“E, (CsaNADY, 2019a);
Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CsaNADY A. nepubl.); Solnik,
DFS 6896, 49°12°54,9“N, 21°44°41,7“E, (CsaNADY, 2019b); Stropkov, DES 6895,
49°11°N, 21°40°E, (CSANADY A. nepubl.); Sandal, DFS 6895, 49°1115“N, 21°3630“E,
(CsaNADY A. nepubl); Tokajik, DFS 6896, 49°0621“N, 21°42°32“E, (CaNADY,
2015); Turany nad Ondavou, DES 6995, 49°0538“N, 21°39°19“E, (CsANADY, 2019a);
Udavské, DES 7097, 48°58°1,4“N, 21°57°52,9“E, (BENDOVA a kol., 2019); Velkrop, DFS
6796, 49°14°11“N, 21°4522“E, (CSANADY, 2019a); Vojtovce, DES 6996, 49°12°16“N,
21°41°18“E, (CSANADY, 2019a).

Familia: Riodinidae, Genus: Hamearis

Hamearis lucina (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°16°40“E, (M1xuLa, 2013); Gaboltov,
DFS: 6692, 49°21°N, 21°08°E, (PANIGAJ, 1984); Hazlin, DFS 6694, 49°18‘N, 21°25°E,
(KomAReK F in HRUBY, 1964); Jaku$ovce, DFS 6896, 49°0921,2“N, 21°453,2“E,
(CsaNADY, 2019b); Tokajik, DFS 6896, 49°0621“N, 21°42‘32“E, (CaNADY, 2012,
2015).

Familia: Lycaenidae, Genus: Lycaena

Lycaena phlaeas (Linnaeus, 1761)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°16°40“E, (PETRASOVIC . in REIPRICH
a OKALI, 1989b); Bardejov (Mnichovska dolina), DES 6693, 49°1828“N, 21°12°18“E,
(Pan1Ggay L. in STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Belejovce, DFS 6695,
49°22°41N, 21°3232°E, (CsANADY A. nepubl.); Duplin, DFS 6795, 49°14°N, 21°37°E,
(CaNADY, 2014); Gaboltov, DFS 6692, 49°21°N, 21°08°E, (PANIGAJ, 1984); Jakusovce,
DFS 6896, 49°0921,2“N, 21°453,2“E, (CSANADY, 2019b); Nova Kelca, DFS 6996,
49°03°51“N, 21°42°04“E, (CsaNADY A. nepubl.); Potoky, DFS 6795, 49°1532“N,
21°3733“E, (CANADY, 2014); Regetovka, DFS 6593, 49°2526“N, 21°1629°E,
(CsANADY A. nepubl.); Stropkov, DFS 6895, 49°11°N, 21°40°E, (CSANADY A. nepubl.);
Tokajik, DFS 6896, 49°0621“N, 21°4232°E, (CaNADY, 2015); Velkrop, DES 6796,
49°14°11“N, 21°4522“E, (CSANADY, 2019a); Zborov, DFS 6693, 49°22‘N, 21°18°E,
(PANIGAJ, 1984).

Lycaena dispar (Haworth, 1802)

Lokality: Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E,
(PaniGgay L. in STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Bardejov, DFS 6793,
49°17°34“N, 21°16°40“E, (PAN1GAJ L. in REIPRICH a OKALI, 1989b; MIKULA, 2013);
Bardejovska Nova Ves, DFS 6693, 49°1532,2“N, 21°37°33,3“E, (VOLCKOVA, 2014);
Belejovce, DFS 6695, 49°22°41“N, 21°32°32“E, (CsaNADY A. nepubl.); Domasa,
DEFS 6996, 49°02°N, 21°40°E, (PETRASOVIC J. in REIPRICH a OKALL, 1989b); Duplin,
DFS 6795, 49°14°N, 21°37°E, (CaNADY 2011); JakuSovce, DFS 6896, 49°0921,2“N,
21°453,2“E, (CSANADY, 2019b); Kochanovce, DES 7097, 48°57°N, 21°56°E, (BENDOVA
a kol., 2019); Lackovce, DFS 7097, 48°56°1,5“N, 21°58‘11“E, (BENDOVA a kol., 2019);
Nova Polianka, DFS 6795, 49°17°16“N, 21°37‘58“E, (CsaNADY, 2019a); Potoky,
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DFS 6795, 49°1532“N, 21°37°33“E, (CANADY, 2012, 2014); Regetovka, DFS 6593,
49°2526“N, 21°1629“E, (CsaNADY A. nepubl.); Solnik, DFS 6896, 49°12°54,9“N,
21°4441,7“E, (CsaNADY, 2019b); Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsANADY
A. nepubl.); Sandal, DFS 6895, 49°10°58“N, 21°3728“E, (CsaNADY, 2019a; CSANADY
A. nepubl.); Tokajik, DFS 6896, 49°0621“N, 21°4232“E, (JAszAyY a PaN1Gaj, 1987;
CANADY, 2015); Udavské, DFS 7097, 48°581,4“N, 21°57°52,9“E, (BENDOVA a kol.,
2019); Valkov, DFS 6996, 49°04‘N, 21°40°E, (JEDLICKA L. in PETRASOVIC a REIPRICH,
1989b); Zborov, DFS 6693, 49°21°N, 21°18°E, (CANADY, 2012); Zalobin, DFS 7096,
48°58°07“N, 21°43°30“E, (CSANADY A. nepubl.).

Lycaena virgaureae (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793,49°17°N, 21°16°E, PAN1GA] 1984; Bardejov (Mnichovska
dolina), DFS 6693, 49°1828“N, 21°1218“E, (PaniGaJ L. in StojkoviCova, 2013;
StojkoviCova, 2013); Bardejov (Vinbarg), DFS 6693, 49°17°32“N, 21°1635%E,
(VoLCkoVA 2014); Bardejovska Nova Ves, DES 6693, 49°1532,2“N, 21°37°33,3“E,
(VoLCKOVA, 2014); Becherov, DFS 6593, 49°25N, 21°18°E; (JABLONKAY a VARGA,
1975); Belejovce, DFS 6695,49°2241“N, 21°3232“E, (CsaANADY A. nepubl.); Beloveza,
DFS 6794, 49°17°N, 21°21°E, (PAN1GAJ, 1984); Domasa, DFS 6996, 49°02°N, 21°40°F;
(PETRASOVIC . in REIPRICH a OKALL 1989b); Duplin, DFS 6795, 49°14'N, 21°37°E,
(CANADY, 2011); JakuSovce, DES 6896, 49°0921,2“N, 21°45‘3,2“E, (CSANADY, 2019b);
Mrézovce, DFS 6896, 49°06°N, 21°40°E, (JEDLICKA L. in REIPRICH a OKALI, 1989b);
Nové Polianka, DFS 6795, 49°1716“N, 21°37‘58“E, (CsANADY, 2019a); Ondavka,
DFS 6594, 49°2627“N, 21°19°56“E, (CSANADY, 2019a); Porubka, DFS 6894, 49°11°N,
21°25°E, (M18ko L. in REIPRICH a OKALI, 1989b); Potoky, DES 6795, 49°1532“N,
21°3733“E, (CANADY, 2012, 2014); Potdcky, DES 6796, 49°12°19“N, 21°4306“E,
(CsANADY, 2019a); Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CsANADY, 2019a,
CsaNADY A. nepubl.); Solnik, DFS 6896, 49°12°54,9“N, 21°44°41,7“E, (CsANADy,
2019b); Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsANADY A. nepubl.); Sandal, DFS
6895,49°1115“N, 21°36°30“E, (CSANADY A. nepubl.); Tokajik, DFS 6896, 49°0621“N,
21°4232°E, (CaNADY, 2015); Valkov, DES 6996, 49°04‘N, 21°40°E, (JEDLICKA L.
in PETRASOVIC a REIPRICH, 1989b); Velkrop, DES 6796, 49°14°11“N, 21°4522%E,
(CsANADY, 2019a); Zborov, DFS 6693, 49°22°N, 21°18°E, (PANIGA]J, 1984); Zlaté, DFS
6693, 49°20°N, 21°12°E, (HOLTMAN J. in REIPRICH a OKALI, 1989b).

Lycaena tityrus (Poda, 1761)

Lokality: Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E,
(StrojkoviCovA, 2013); Bardejov (Vinbarg), DFS 6693, 49°17°32“N, 21°1635°E,
(VoLCKOVA, 2014); Bardejovska Nova Ves, DES 6693, 49°1532,2“N, 21°37°33,3“E,
(VoLCKOVA, 2014); Belejovce, DES 6695, 49°2241“N, 21°32°32“E, (CsANADY, 2019b);
Domasa, DFS 6996, 49°02‘N, 21°40°E; (PETRASOVIC J. in REIPRICH a OKALI, 1989b);
JakuSovce, DFS 6896, 49°0921,2“N, 21°453,2“E, (CsANADY, 2019b); Jasenovce, DFS
7096,48°5938“N, 21°4516“E, (CsaNADY A. nepubl.); Krucov, DFS 6895, 49°06°53“N,
21°3649“E, (CsaNADY A. nepubl.); Nova Kel¢a, DFS 6996, 49°03°51“N, 21°42°04“E,
(CsAaNADY A. nepubl.); Potoky, DFS 6795, 49°1532“N, 21°37°33“E, (CANADY, 2014);
Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CsaNADY A. nepubl.); Solnik,
DFS 6896, 49°12°54,9“N, 21°44°41,7“E, (CsaNADY, 2019b); Stropkov, DES 6895,

76



BIBLIOGRAFICKY PREHEAD LOKALIT VYSKYTU DENNYCH MOTYLOV (LEPIDOPTERA:
PAPILIONOIDEA) NA UZEMI ZAPADNYCH KARPAT (ONDAVSKA VRCHOVINA, SLOVENSKO)

49°11°N, 21°40°E, (CSANADY A. nepubl.); Sandal, DFS 6895, 49°1058“N, 21°3728“E,
(CsANADY, 2019a, CSANADY A. nepubl.); Tokajik, DFS 6896, 49°06°21“N, 21°42°32“E,
(CaNApY, 2015).

Lycaena alciphron (Rottemburg, 1775)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°1640“E, (PANI1GAJ J. in REIPRICH a
OKALL 1989b); Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E,
(PaN1GAJ L. in STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Belejovce, DES 6695,
49°22°41N, 21°32°32“E, (CsANADY A. nepubl.); JakuSovce, DES 6896, 49°0921,2“N,
21°453,2“E, (CSANADY, 2019b); Mrazovce, DFS 6896, 49°06°N, 21°40‘E, (JEDLICKA
L. in REIprICH a OKALI, 1989b); Solnik, DFS 6896, 49°12°54,9“N, 21°44‘41,7“E,
(CsANADY, 2019b); Tokajik, DFS 6896, 49°0621“N, 21°42°32“E, (CaNApY, 2015).
Lycaena hippothoe (Linnaeus, 1761)

Lokality: Bardejov, DFS 6793, 49°17°N, 21°16°E, (Panigaj, 1984); Bardejov
(Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12‘18“E, (Panicaj L. in
STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Becherov, DFS 6593, 49°25°N, 21°18°E;
(JABLONKAY a VARGA, 1975); Belejovce, DFS 6695, 49°22°41“N, 21°3232°E,
(CsaNADY A. nepubl.); Beloveza, DFS 6794, 49°17°N, 21°21°E, (PaNiGgaj, 1984);
Ondavka, DFS 6594, 49°2627“N, 21°1956“E, (CsANADY, 2019a); Tokajik, DFS 6896,
49°0621“N, 21°4232“E, (CANADY, 2015).

Familia: Lycaenidae, Genus: Thecla

Thecla betulae (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793, 49°17°N, 21°16°E, (HOLTMAN J. in REIPRICH a OKALI
1989b); Duplin, DES 6795, 49°14°N, 21°37°E, (CaNADY, 2011); Gaboltov, DES 6692,
49°21°N, 21°08°E, (Panigaj, 1984); Potoky, DFS 6795, 49°1532“N, 21°37°33“E,
(CaNADY, 2014); Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsaNADY A. nepubl.);
Zborov, DFS 6693, 49°22°N, 21°18°E, (PANIGAJ, 1984).

Familia: Lycaenidae, Genus: Favonius

Favonius quercus’ (Linnaeus, 1758)

Lokality: Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E,
(PaN1GA] L. in STOJKOVICOVA, 2013); Domasa, DFS 6996, 49°02‘N, 21°40°E;
(PETRASOVIC J. in REIPRICH a OKALI 1989b).

" v starsich pracach je uvadzany ako Neozephyrus quercus.

Familia: Lycaenidae, Genus: Callophrys

Callophrys rubi (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793, 49°17°N, 21°16°E, (Panicaj, 1984); Bardejov
(Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12‘18“E, (Panicaj L. in
STOJKOVICOVA, 2013); Domasa, DFS 6996, 49°02‘N, 21°40°E, (PETRASOVIC ]. in
REIPRICH a OKALIL 1989b); Gaboltov, DFS 6692, 49°21°N, 21°08‘E, (PANIGAJ, 1984);
Jaku$ovce, DFS 6896, 49°0921,2“N, 21°453,2“E, (CsANADY, 2019b).
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Familia: Lycaenidae, Genus: Satyrium

Satyrium w-album (Knoch, 1782)

Lokality: Bardejov, DFS 6793,49°17°N, 21°16°E, PAN1GA] 1984; Bardejov (Mnichovska
dolina), DFS 6693, 49°1828“N, 21°1218“E, (PANIGAJ L. in STOJKOVICOVA, 2013);
JakuSovce, DFS 6896, 49°0921,2“N, 21°453,2“E, (CSANADY, 2019b); Valkov, DFS
6996, 49°04‘N, 21°40°E, (JEDLICKA L. in PETRASOVIC a REIPRICH 1989b).

Satyrium pruni (Linnaeus, 1758)

Lokality: Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E,
(StojkovicovA, 2013); Duplin, DES 6795, 49°14‘N, 21°37°E, (CaNADY, 2014);
Potoky, DFS 6795, 49°1532“N, 21°37°33“E, (CaNADY, 2014); Stropkov, DFS 6895,
49°11°N, 21°40°E, (CsANADY A. nepubl.); Tokajik, DFS 6896, 49°0621“N, 21°4232“E,
(CaNApY, 2015).

Satyrium spini (Denis et Schiffermiiller, 1775)

Lokality: Tokajik, DFS 6896, 49°06°21“N, 21°42°32“E, (CaNADY, 2015).

Satyrium ilicis (Esper, 1789)

Lokality: Bardejov (Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12°18“E,
(PANIGAJ L. in REIPRICH a OKALI, 1989b; STOJKOVICOVA, 2013).

Satyrium acaciae (Fabricius, 1787)

Lokality: Bardejov, DFS 6793, 49°17°N, 21°16°E, (Panicaj, 1984); Bardejov
(Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12‘18“E, (Panicaj L. in
STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Gaboltov, DFS 6692, 49°21‘N, 21°08°E,
(PANIGAJ, 1984); Ondavka, DFS 6594, 49°2627“N, 21°19°56“E, (CSANADY, 2019a);
Solnik, DFS 6896, 49°1254,9“N, 21°4441,7“E, (CSANADY 2019D).

Familia: Lycaenidae, Genus: Cupido

Cupido minimus (Fuessly, 1775)

Lokality: Bardejov, DFS 6793, 49°17°N, 21°16°E, (Panigaj, 1984); Bardejov
(Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12‘18“E, (Panicaj L. in
STOJKOVICOVA, 2013); Beloveza, DFS 6794, 49°17‘N, 21°21°E, (PANIGAJ, 1984);
Domasa, DFS 6996, 49°02‘N, 21°40°E, (PETRASOVIC J. in REIPRICH a OKALI, 1989b);
Valkov, DFS 6996, 49°04‘N, 21°40°E, (JEDLICKA L. in REIPRICH a OKALI, 1989Db).
Cupido argiades (Pallas, 1771)

Lokality: Bardejov, DFS 6793, 49°1734“N, 21°1640“E, (MikuLa, 2013);
Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PaniGaj L.
in STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Bardejovska Nova Ves, DFS 6693,
49°1532,2“N, 21°37°33,3“E, (VOLCKOVA, 2014); Belejovce, DFS 6695, 49°22°41“N,
21°3232“E, (CsaNADY A. nepubl.); Domasa, DFS 6996, 49°02‘N, 21°40°E,
(PETRASOVIC . in REIPRICH a OKALL 1989b); Duplin, DFS 6795, 49°14'N, 21°37°E,
(CaNADY, 2011); Gaboltov, DES: 6692, 49°21°N, 21°08°E, (PANIGAJ, 1984); Jasenovce,
DES 7096, 48°59°38“N, 21°45°16“E, (CsaNADY A. nepubl.); Jakusovce, DES 6896,
49°0921,2“N, 21°45°3,2“E, (CsaNADY, 2019b); Kochanovce, DFS 7097, 48°57°N,
21°56°E, (BENDOVA a kol.,, 2019); Krucov, DFS 6895, 49°0653“N, 21°3649“E,
(CsaNADY A. nepubl.); Lackovce, DFS 7097, 48°561,5“N, 21°58°11“E, (BENDOVA
a kol., 2019); Ladomirova, DFS 6695, 49°1933“N, 21°37°51“E, (CSANADY, 2019a);
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Nova Kel¢a, DFS 6996, 49°03°51“N, 21°4204“E, (CsaNADY A. nepubl.); Nova
Polianka, DFS 6795, 49°1716“N, 21°3758“E, (CsANADY, 2019a); Ondavka, DFS
6594, 49°2627“N, 21°19°56“E, (CsaNADY, 2019a); Potoky, DES 6795, 49°1532“N,
21°3733“E, (CANADY, 2012, 2014); Regetovka, DFS 6593, 49°2526“N, 21°1629“E,
(CsaNADY A. nepubl.); Solnik, DFS 6896, 49°12°54,9“N, 21°44°41,7“E, (CSANADY,
2019b); Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsaNADY A. nepubl.); Tokajik, DFS
6896, 49°0621“N, 21°4232“E, (CANADY, 2015); Udavské, DFS 7097, 48°58°1,4“N,
21°5752,9“E, (BENDOVA a kol., 2019); Valkov, DFS 6996, 49°04‘N, 21°40°E, (JEDLICKA
L. in REIPRICH a OKkALI 1989b); Velkrop, DES 6796, 49°14°11“N, 21°4522%E,
(CsaNADY, 2019a); Vyskovce, DFS 6796, 49°1518“N, 21°40‘5“E, (CaNApy,
2012); Zborov, DFS 6693, 49°21°N, 21°18°E, (CANADY, 2012); Zalobin, DFS 7096,
48°58°07“N, 21°43°30“E, (CSANADY A. nepubl.).

Cupido decolorata (Staudinger, 1886)

Lokality: Belejovce, DES 6695, 49°22°41“N, 21°3232“E, (CsaNADY A. nepubl.);
JakuSovce, DFS 6896, 49°0921,2“N, 21°453,2“E, (CsANADY, 2019b); Krucov, DFS
6895,49°06°53“N, 21°36°49“E, (CsANADY A. nepubl.); Potocky, DES 6796,49°12°19“N,
21°43°06“E, (CsaNADY, 2019a); Regetovka, DFS 6593, 49°2526“N, 21°1629“E,
(CsaNADY A. nepubl.); Solnik, DFS 6896, 49°12°54,9“N, 21°4441,7“E, (CSANADY,
2019b); Sandal, DFS 6895, 49°11°15“N, 21°36‘30“E; (CsaNADY A. nepubl.); Velkrop,
DFS 6796, 49°14°11“N, 21°4522“E, (CSANADY, 2019a).

Cupido alcetas (Hoffmannsegg, 1804)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°1640“E, (MIKULA, 2013); Bardejov
(Mnichovské dolina), DFS 6693, 49°1828“N, 21°12°18“E, (STojKOVICOVA, 2013).

Familia: Lycaenidae, Genus: Celastrina

Celastrina argiolus (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793, 49°17°N, 21°16°E, (MAGYAR NEMZETI MUSEUM in
HRUBY, 1964; PAN1GAJ, 1984); Bardejov (Mnichovska dolina), DES 6693, 49°1828“N,
21°12°18“E, (PaniGAJ L. in STOojKOVICOVA, 2013; STOJKOVICOVA, 2013); Becherov,
DEFS 6593, 49°25°N, 21°18°E, (PaN1GAJ L. in REIPRICH a OKALI, 1989b); Belejovce,
DES 6695, 49°22°41“N, 21°32°32“E, (CsaNADY A. nepubl.); Beloveza, DFS 6794,
49°17°N, 21°21°E, (Pan1GaJ, 1984); Duplin, DES 6795, 49°14N, 21°37°E, (CANADY,
2014); JakuSovce, DFS 6896, 49°0921,2“N, 21°45°3,2“E, (CSANADY, 2019b); Krucov,
DES 6895, 49°06°53“N, 21°36°49“E, (CsaNADY A. nepubl.); Nova Polianka, DFS
6795, 49°17°16“N, 21°37°58“E, (CsaNADY, 2019a); Potoky, DES 6795, 49°1532“N,
21°3733“E, (CANADY, 2014); Solnik, DFS 6896, 49°1254,9“N, 21°44‘41,7“E,
(CsANADY, 2019b); Tokajik, DFS 6896, 49°06°21“N, 21°42°32“E, (CaNADY, 2015);
Velkrop, DFES 6796, 49°14°11“N, 21°4522“E, (CsANADY, 2019a).

Familia: Lycaenidae, Genus: Pseudophilotes

Pseudophilotes vicrama (Moore, 1865)

Lokality: Bardejov (Mnichovskadolina), DFS 6693,49°1828“N, 21°12°18“E, (PANIGA]
L. in STOJKOVICOVA, 2013); Domasa, DFS 6996, 49°02‘N, 21°40°E, (PETRASOVIC J. in
PETRASOVIC a REIPRICH, 1989b); JakuSovce, DFS 6896, 49°0921,2“N, 21°453,2“F,
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(CsANADY, 2019b); Porubka, DFS 6894, 49°11°N, 21°25°E, (M18ko L. in REIPRICH a
OKALI 1989D).

Familia: Lycaenidae, Genus: Glaucopsyche

Glaucopsyche alexis (Poda, 1761)

Lokality: Bardejov, DFS 6793, 49°17°N, 21°16°E, (PAN1GAJ L. in REIPRICH a OKALLI,
1989b); Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PANIGA]
L. in STOJKOVICOVA, 2013); Domasa, DFS 6996, 49°02‘N, 21°40°E,(PETRASOVIC J. in
PeTRASOVIC a REIPRICH, 1989b); Valkov, DFS 6996, 49°04‘N, 21°40°E, (JEDLICKA L.
in REIPRICH a OKALI, 1989D).

Familia: Lycaenidae, Genus: Phengaris

Phengaris arion’ (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793, 49°17°N, 21°16°E, (Panigaj, 1984); Bardejov
(Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12‘18“E, (Panicaj L. in
STOJKOVICOVA, 2013); Becherov, DFS 6593, 49°25‘N, 21°18°E; (JABLONKAY a VARGA,
1975); Domasa, DFS 6996, 49°02‘N, 21°40°E, (PETRASOVIC J. in PETRASOVIC
a ReIprICH, 1989b); Duplin, DFS 6795, 49°14°N, 21°37°E, (CaNADY, 2011, 2014);
Gaboltov, DFS 6692, 49°21‘N, 21°08°E, (PaNiGaj, 1984); JakuSovce, DEFS 6896,
49°0921,2“N, 21°453,2“E, (CsANADY, 2019b); Jasenovce, DES 7096, 48°5938“N,
21°4516“E, (CsaNADY A. nepubl.); Krucov, DFS 6895, 49°06°53“N, 21°36°49“E,
(CsANADY A. nepubl.); Portibka, DFS 6894, 49°11°N, 21°25°E, (Mi18ko L. in REIPRICH
a OKALI, 1989b); Potoky, DFS 6795, 49°1532“N, 21°37‘33°E, (CaNADY, 2014);
Stropkov, DFS 6895, 49°11°N, 21°40°E, CsaNADY A. (nepubl.); Tokajik, DFS 6896,
49°0621“N, 21°4232“E, (CANADY, 2012, 2015); Velkrop, DES 6796, 49°14°11°N,
21°4522“E, (CSANADY, 2019a).

" v starsich pracach je uvadzany ako Maculinea arion.

Familia: Lycaenidae, Genus: Plebejus

Plebejus argus (Linnaeus, 1758)

Lokality: Bardejov (Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12°18“E,
(StrojkoviCovA, 2013); Bardejov, DFS 6793, 49°17°34“N, 21°1640“E, (MIKULA,
2013); Bardejov (Vinbarg), DFS 6693, 49°17°32“N, 21°16‘35“E, (VOLCKOVA, 2014);
Becherov, DFS 6593, 49°25°N, 21°18°E, (JABLONKAY a VARGA, 1975); Belejovce, DFS
6695, 49°22°41“N, 21°32°32“E, (CsaNADY A. nepubl.); Duplin, DFS 6795, 49°14°N,
21°37°E, (CaNADY, 2011); Gaboltov, DFS 6692, 49°21°N, 21°08°E, (PANIGAJ, 1984);
JakuSovce, DES 6896, 49°0921,2“N, 21°453,2“E, (CsANADY, 2019b); Jasenovce,
DES 7096, 48°5938“N, 21°4516“E, (CsaNADY A. nepubl.); Kochanovce, DFS
7097, 48°57°N, 21°56°E, (BENDOVA a kol., 2019); Lackovce, DFS 7097, 48°56‘1,5“N,
21°5811“E, (BENDOVA a kol., 2019); Nova Kelc¢a, DFS 6996, 49°0351“N, 21°4204“E,
(CsaNADY A. nepubl); Nova Polianka, DFS 6795, 49°17°16“N, 21°37°58°E,
(CsaNADY, 2019a); Potoky, DES 6795, 49°1532“N, 21°37°33E, (CaNADY, 2012,
2014); Potocky, DES 6796, 49°12°19“N, 21°4306“E, (CsaNADY, 2019a); Regetovka,
DEFES 6593, 49°2526“N, 21°1629“E, (CsaANADY A. nepubl.); Slovenska Kajiia, DFS

80



BIBLIOGRAFICKY PREHEAD LOKALIT VYSKYTU DENNYCH MOTYLOV (LEPIDOPTERA:
PAPILIONOIDEA) NA UZEMI ZAPADNYCH KARPAT (ONDAVSKA VRCHOVINA, SLOVENSKO)

6996, 48°57‘N, 21°42°E; (JEDLICKA L. in REIPRICH a OKALI, 1989b); Solnik, DFS
6896, 49°1254,9“N, 21°44°41,7“E, (CsaNADY, 2019b); Stropkov, DES 6895, 49°11°N,
21°40°E, (CsaNADY A. nepubl); Tokajik, DFS 6896, 49°0621“N, 21°42°32%E,
(CaNADY, 2012, 2015); Udavské, DFS 7097, 48°58°1,4“N, 21°57°52,9“E, (BENDOVA a
kol., 2019); Velkrop, DFS 6796, 49°1411“N, 21°4522“E, (CsANADY, 2019a); Zalobin,
DEFS 7096, 48°58°07“N, 21°43°30“E, (CsANADY A. nepubl.).

Plebejus idas (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793, 49°17°N, 21°16°E, (Panigaj L. in PETRASOVIC
a REerpricH, 1989b); Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N,
21°1218“E, (PANIGAJ L. in STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Duplin, DFS
6795, 49°14°N, 21°37°E, (CANADY, 2011).

Plebejus argyrognomon (Bergstrasser, 1779)

Lokality: Duplin, DFS 6795, 49°14°N, 21°37°E, (CaNADY, 2012); JakuSovce, DFS
6896, 49°0921,2“N, 21°45‘3,2“E, (CSANADY, 2019b); Potoky, DFS 6795, 49°1532“N,
21°3733“E, (CANADY, 2014); Solnik, DFS 6896, 49°1254,9“N, 21°44‘41,7°E,
(CsSANADY, 2019b).

Familia: Lycaenidae, Genus: Aricia

Aricia agestis (Denis et Schiffermiiller, 1775)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°1640“E, (MIKuULA, 2013); Bardejov
(Mnichovskéa dolina), DFS 6693, 49°1828“N, 21°12‘18“E, (STOJKOVICOVA, 2013);
Bardejov (Vinbarg), DFS 6693, 49°17°32N, 21°16‘35“E, (VOLCKOVA, 2014); Duplin,
DFS 6795, 49°14‘N, 21°37°E, (CANADY, 2011); JakuSovce, DFS 6896, 49°0921,2“N,
21°453,2“E, (CsaNADY, 2019b); Potoky, DFS 6795, 49°1532“N, 21°3733“E,
(CANADY, 2014); Solnik, DEFS 6896, 49°1254,9“N, 21°44‘41,7“E, (CSANADY, 2019b);
Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsaNADY A. nepubl.); Tokajik, DFS 6896,
49°0621“N, 21°42°32“E, (CANADY, 2015).

Aricia eumedon (Esper, 1780)

Lokality: Bardejov, DFS 6793, 49°17°N, 21°16°E, (Panigaj L. in PETRASOVIC
a REerpricH, 1989b); Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N,
21°12°18“E, (STOJKOVICOVA, 2013); Domasa, DFS 6996, 49°02‘N, 21°40°E, (PANIGA]
L. in RErpPrRICH a OKALI, 1989Db).

Familia: Lycaenidae, Genus: Polyommatus

Polyommatus semiargus (Rottemburg, 1775)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°16°40“E, (PANIGAJ, 1984; MIKULA,
2013); Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PANIGA]J
L. in StojrkOVICOVA, 2013; STOJKOVICOVA, 2013); Becherov, DFS 6593, 49°25°N,
21°18°E; (JABLONKAY a VARGA, 1975); Belejovce, DFS 6695, 49°2241“N, 21°3232%E,
(CsaNADY A. nepubl.); Beloveza, DFS 6794, 49°17°N, 21°21°E, (PaNiGgaj, 1984);
Domasa, DFS 6996, 49°02‘N, 21°40°E, (PETRASOVIC J. in REIPRICH a OKALI, 1989b);
Hazlin, DFS 6694, 49°18°N, 21°25E, (MAGYAR NEMZETI MUSEUM in HRUBY, 1964);
JakuSovce, DFS 6896, 49°0921,2“N, 21°453,2“E, (CSANADY, 2019b); Mrazovce, DFS
6896, 49°06°N, 21°40°E, (JEDLICKA L. in REIPRICH a OKALI, 1989b); Potoky, DFS
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6795, 49°1532“N, 21°3733“E, (CaNADY, 2014); Solnik, DFS 6896, 49°1254,9“N,
21°4441,7“E, (CsaNADY, 2019b); Tokajik, DFS 6896, 49°0621“N, 21°42°32%E,
(CaNApY, 2015).

Polyommatus dorylas (Denis et Schiffermiiller, 1775)

Lokality: Beloveza, DFS 6794, 49°17°N, 21°21°E, (PaN1Gaj, 1984); Gaboltov, DFS
6692, 49°21°N, 21°08°E, (PaNIGAJ, 1984); Lenartov, DFS 6692, 49°18‘N, 21°01°E,
(PANIGAJ, 1984).

Polyommatus amandus (Schneider, 1792)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°16°40“E, (MIKULA, 2013).
Polyommatus thersites (Cantener, 1835)

Lokality: Beloveza, DFS 6794, 49°17°N, 21°21°E, (PaN1GAJ L. in REIPRICH a OKALLI,
1989b).

Polyommatus icarus (Rottemburg, 1775)

Lokality: Bardejov, DES 6793, 49°17°N, 21°16°E, (PaN1GAJ, 1984; MIKULA, 2013);
Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PaniGaj L.
in StojkoviCovA, 2013; STojKOVICOVA, 2013; Bardejov (Vinbarg), DFS 6693,
49°1732%N, 21°16‘35“E, (VOLCKOVA, 2014); Bardejovska Nova Ves, DFS 6693,
49°1532,2“N, 21°37°33,3“E, (VOLCKOVA, 2014); Belejovce, DFS 6695, 49°22°41“N,
21°32°32“E, (CsANADY A. nepubl.); Beloveza, DFS 6794, 49°17°N, 21°21°E, (PAN1GAJ,
1984); Duplin, DFS 6795, 49°14'N, 21°37°E, (CaNADY, 2011); Potoky, DFS 6795,
49°1532“N, 21°3733“E, (CaNADY, 2012, 2014); Hazlin, DFS 6694, 49°18N,
21°25°E, (MAGYAR NEMZETI MUSEUM in HRUBY, 1964); Jaku$ovce, DFS 6896,
49°0921,2“N, 21°453,2“E, (CsANADY, 2019b); Jasenovce, DES 7096, 48°5938“N,
21°4516“E, (CsaNADY A. nepubl.); Kochanovce, DFS 7097, 48°57°N, 21°56°E,
(BENDOVA a kol., 2019); Krucov, DFS 6895, 49°06°53“N, 21°36°49“E, (CSANADY A.
nepubl.); Nova Kel¢a, DFS 6996, 49°03°51“N, 21°42°04“E, (CsANADY A. nepubl.);
Nové Polianka, DFS 6795, 49°17°16“N, 21°37‘58“E, (CsANADY, 2019a); Ondavka,
DFS 6594, 49°2627“N, 21°19°56“E, (CsaNADY, 2019a); Regetovka, DFS 6593,
49°2526“N, 21°1629“E, (CSANADY, 2019a; CsANADY A. nepubl.); Rafajovce, DFS
6996, 49°0227“N, 21°4423“E, (CSANADY, 2019a); Solnik, DFS 6896, 49°12°54,9“N,
21°4441,7“E, (CsaNADY, 2019b); Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsANADY
A. nepubl.); Sandal, DFS 6895, 49°10°58“N, 21°3728“E, (CsaNADY, 2019a; CSANADY
A. nepubl.); Tokajik, DFS 6896, 49°0621“N, 21°42°32“E, (CaNADY, 2012, 2015);
Udavské, DES 7097, 48°58°1,4“N, 21°57°52,9“E, (BENDOVA a kol., 2019); Velkrop, DFS
6796, 49°14°11“N, 21°4522“E, (CsaNADY, 2019a); Vojtovce, DES 6996, 49°12°16“N,
21°41°18“E, (CsaNADY, 2019a); Vyskovce, DFS 6796, 49°1518“N, 21°40°5“E,
(CaNADY, 2012); Zborov, DFS 6693, 49°21°N, 21°18°E, (CANADY, 2012); Zalobin, DFS
7096, 48°58°07“N, 21°4330“E, (CsANADY A. nepubl.).

Polyommatus daphnis (Denis et Schiffermiiller, 1775)

Lokality: Duplin, DFS 6795, 49°14°N, 21°37°E, (CaNADY, 2011); Tokajik, DFS 6896,
49°0621“N, 21°4232“E, (CaNADY, 2015); Jaku$ovce, DFS 6896, 49°0921,2“N,
21°453,2“E, (CsANADY, 2019b); Solnik, DFS 6896, 49°1254,9“N, 21°44‘41,7“E,
(CsANADY, 2019Db).
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Polyommatus bellargus (Rottemburg, 1775)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°16°40“E, (M1KULA, 2013); JakuSovce,
DFS 6896, 49°0921,2“N, 21°45‘3,2“E, (CSANADY, 2019b).

Polyommatus coridon (Poda, 1761)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°1640“E, (PaNiGgaj, 1984);
Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PaniGaj L.
in STOJKOVICOVA, 2013); Beloveza, DFS 6794, 49°17°N, 21°21°E, (PANIGA]J, 1984);
Hazlin, DFS 6694, 49°18‘N, 21°25E, (MAGYAR NEMZETI MUSEUM in HRUBY, 1964).

Familia: Nymphalidae, Genus: Argynnis

Argynnis paphia (Linnaeus, 1758)

Lokality: Bardejov, DFS 6693, 49°17°N, 21°16°E, (PaAN1GAJ, 1984; MIKULA, 2013);
Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PaniGaj L.
in StojkOVICOVA, 2013; STOJKOVICOVA, 2013); Bardejov (Vinbarg), DFS 6693,
49°1732%N, 21°16‘35“E, (VOLCKOVA, 2014); Bardejovska Nova Ves, DFS 6693,
49°1532,2“N, 21°37°33,3“E, (VOLCKOVA, 2014); Belejovce, DFS 6695, 49°22°41“N,
21°32°32“E, (CsaNADY A. nepubl.); Benadikovce, DFS 6695, 49°14°01“N, 21°32°14“E,
(Mik1TOVA, 2015); Dobroslava, DFS 6795, 49°22°00“N, 21°37°00“E, (MIKITOVA,
2015); Domasa, DFS 6996, 49°02‘N, 21°40°E, (PETRASOVIC J., JAszAy T., PANIGAJ L.
in PETRASOVIC a REIPRICH, 1992); Duplin, DFS 6795, 49°14°N, 21°37°E, (CANADY,
2011); JakuSovce, DFS 6896, 49°0921,2“N, 21°453,2“E, (CsANADY, 2019b);
Jasenovce, DFS 7096, 48°5938“N, 21°45°16“E, (CsaNADY A. nepubl.); Krucov, DFS
6895, 49°06°53“N, 21°36°49“E, (CsANADY A. nepubl.); Mrazovce, DES 6895, 49°07°N,
21°40°E, (PETRASOVIC J., JAszAY T., PANIGAJ L. in PETRASOVIC a REIPRICH, 1992);
Nova Kel¢a, DFS 6996, 49°03°51“N, 21°42°04“E, (CsANADY A. nepubl.); Porubka, DFS
6894, 49°11°N, 21°25°E, (M18ko L. in REIPRICH a OKALL 1989b); Potoky, DFS 6795,
49°1532N, 21°37°33“E, (CANADY, 2012, 2014); Regetovka, DFS 6593, 49°2526“N,
21°1629“E, CsaNADY A. (nepubl.); Solnik, DFS 6896, 49°12°54,9“N, 21°4441,7“E,
(CsANADY, 2019b); Stropkov, DES 6895, 49°11°N, 21°40°E, (CsANADY A. nepubl.);
Sandal, DFS 6895, 49°11‘15“N, 21°36°30“E, (CsaNADY A. nepubl.); Tokajik, DFS
6896, 49°0621“N, 21°42°32“E, (CANADY, 2015); Valkov, DFS 6996, 49°04‘N, 21°40°E,
(PETRASOVIC ., JAszAaY T, PaNigaj L. in PETRASOVIC a REIPRICH, 1992); Vy$ny
Orlik, DFS 6694, 49°2037“N, 21°30°08“E, (MIKITOVA, 2015); Zborov, DFS: 6693,
49°22°N, 21°18°E, (PANIGAJ, 1984).

Argynnis pandora (Denis et Schiffermuller, 1775)

Lokality: Domasa, DFS 6996, 49°02°N, 21°40°E, (Cajka D. in REIPRICH a OKALL
1989b).

Argynnis aglaja (Linnaeus, 1758)

Lokality: Bardejov, DES 6693, 49°17°N, 21°16°E, (PaN1GAJ, 1984; MIKULA, 2013);
Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PaniGaj L.
in STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Belejovce, DES 6695, 49°22°41“N,
21°32°32°E, (CsANADY A. nepubl.); Beloveza, DFS 6794, 49°17°N, 21°22°E, (PAN1GAJ,
1984); Dobroslava, DFS 6795, 49°22°00“N, 21°37°00“E, (MIKITOVA, 2015); Duplin,
DFS 6795, 49°14‘N, 21°37°E, (CANADY, 2014); Gaboltov, DFS 6692, 49°21‘N, 21°08°E,
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(PANIGAJ, 1984); JakuSovce, DFS 6896, 49°0921,2“N, 21°45‘3,2“E, (CSANADY, 2019b);
Jasenovce, DFS 7096, 48°5938“N, 21°45°16“E, (CsaNADY A. nepubl.); Lenartov,
DFS 6692, 49°18N, 21°01°E, (PANIGAJ, 1984); Mrazovce, DFS 6896, 49°07‘N,
21°40°E, (PETRASOVIC J., PAN1GAJ L. in PETRASOVIC a REIPRICH, 1992); Potoky, DFS
6795, 49°1532“N, 21°37°33“E, (CANADY, 2014); Solnik, DFS 6896, 49°1254,9“N,
21°4441,7“E, (CsaNADY, 2019b); Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsANADY
A. nepubl.); Tokajik, DFS 6896, 49°06°21“N, 21°4232“E, (CaNADY, 2015); Trepec,
DFS 6896; 49°07°N, 21°40°E, (PETRASOVIC ., PAN1GAJ L. in PETRASOVIC a REIPRICH,
1992); Turany, DFS 6996,49°02°N, 21°40°E, (PETRASOVIC]., PANIGA] L. in PETRASOVIC
a REIPRICH, 1992); Zborov, DES 6693, 49°22‘N, 21°18°E, (PANIGAJ, 1984).

Argynnis adippe (Denis et. Schiffermuller, 1775)

Lokality: Bardejov, DFS, 6693, 49°17°N, 21°16°E, (PAN1GAJ L. in REIPRICH a OKALI,
1989b), Mikura 2013; Bardejov (Mnichovskda dolina), DFS 6693, 49°1828“N,
21°1218“E, (PaN1iGaj L. in STojKOVICOVA, 2013; STOJKOVICOVA, 2013); Belejovce,
DEFS 6695, 49°22°41“N, 21°32°32“E, (CsANADY A. nepubl.); Benladikovce, DFS 6695,
49°14°01“N, 21°32°14“E, (MIKITOVA, 2015); Dobroslava, DFS 6795, 49°22°00“N,
21°37°00“E, (MIKITOVA, 2015); Duplin, DFS 6795, 49°14°N, 21°37°E, (CANADY, 2011);
JakuSovce, DES 6896, 49°0921,2“N, 21°453,2“E, (CsANADY, 2019b); Jasenovce,
DES 7096, 48°59°38“N, 21°45°16“E, (CsANADY A. nepubl.); Mrazovce, DFS 6896,
49°06'N, 21°40°E, (JEDLICKA L. in REIPRICH a OKALI 1989b; JAszAY T., PANIGAJ L.
in PETRASOVIC a REIPRICH, 1992); Nova Kelc¢a, DFS 6996, 49°03‘51“N, 21°4204“E,
(CsaNADY A. nepubl.); Nova Polianka, DFS 6795,49°17°16“N, 21°37°58“E, (CSANADY
2019a); Porubka, DFS 6894, 49°11°N, 21°25E, (MiSko L. in REIPrICH a OKALI,
1989b); Potoky, DFS 6795, 49°1532“N, 21°37°33“E, (CANADY, 2014); Solnik, DFS
6896,49°1254,9“N, 21°4441,7“E, (CSANADY, 2019b); Tokajik, DFS 6896, 49°0621“N,
21°4232°E, (CANADY, 2015); Valkov, DES 6996, 49°04‘N, 21°40°E, (JEDLICKA L. in
REIPRICH a OKALIL 1989b; JAszAY T., PANIGAJ L. in PETRASOVIC a REIPRICH, 1992);
Zborov, DFS 6693, 49°21°N, 21°18°E, (CANADY, 2012).

Argynnis niobe (Linnaeus, 1758)

Lokality: Beloveza, DFS 6794, 49°17°N, 21°22°E, (PAN1GAJ, 1984); Benadikovce, DFS
6695, 49°14°01“N, 21°32°14“E, (MIKITOVA, 2015); Belejovce, DFS 6695, 49°22°41“N,
21°32°32“E, (CsANADY A. nepubl.); Gaboltov, DES 6692, 49°21°N, 21°08°E, (PAN1GAJ,
1984); Valkov, DFS 6996, 49°04‘N, 21°40°E, (JEDLICKA L. in REIPRICH a OKALI,
1989b; JAszAy T. in PETRASOVIC a REIPRICH, 1992).

Argynnis laodice (Pallas, 1771)

Lokality: Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E,
(StojkovICOVA, 2013); Beloveza, DFS 6794, 49°17‘N, 21°22°E, (PANIGAJ, 1984);
Benadikovce, DFS 6695, 49°14°01“N, 21°3214“E, (MIKITOVA, 2015); Domasa, DFS
6996,49°02°N, 21°40°E, (Cajka D. in REIPRICH a OKALI, 1989b; STRBA M. in REIPRICH
a OKALIL 1989b); Gaboltov, DFS 6692, 49°21°N, 21°08‘E, (PANIGAJ, 1984); JakuSovce,
DFS 6896, 49°0921,2“N, 21°45‘3,2“E, (CsANADY, 2019b); Jasenovce, DFS 7096,
48°5938N, 21°4516“E, (CsANADY A. nepubl.); Nova Kel¢a, DFES 6996, 49°03°51“N,
21°42°04“E, (CsaNADY A. nepubl); Nova Polianka, DFS 6795, 49°17°16“N,
21°37°58“E, (CsaNADY, 2019a); Potoky, DFS 6795, 49°1532“N, 21°37°33“E, (CANADY,
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2014); Solnik, DFS 6896, 49°12°54,9“N, 21°4441,7“E, (CsANADY, 2019b); Tokajik,
DFS 6896, 49°0621“N, 21°42°32“E, (CANADY, 2015); Zborov, DFS 6693, 49°22‘N,
21°18°E, (PANIGAJ L. in REIPRICH a OKALI, 1989Db).

Familia: Nymphalidae, Genus: Issoria

Issoria lathonia (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793, 49°1734“N, 21°1640“E, (MikuLa, 2013);
Bardejov (Mnichovska dolina), DES 6693, 49°1828“N, 21°12°18“E, (PaN1GAJ L. in
STOojKOVICOVA, 2013; STOJKOVICOVA, 2013); Duplin, DES 6795, 49°14°N, 21°37°E,
(CaNADY, 2011); Hazlin, DFS 6694, 49°18‘N, 21°25E, (MAGYAR NEMZETI MUSEUM
in HRUBY, 1964); Nova Polianka, DFS 6795, 49°17°16“N, 21°37°58“E, (CSANADY,
2019a); Potoky, DFS 6795, 49°1532N, 21°37°33E, (CANADY, 2014); Tokajik, DFS
6896, 49°0621“N, 21°4232“E, (CANADY, 2015); Zalobin, DFS 7096, 48°5807“N,
21°43‘30“E, (CsaNADY A. nepubl.).

Familia: Nymphalidae, Genus: Brenthis

Brenthis ino (Rottemburg, 1775)

Lokality: Bardejov, DFS 6693, 49°17°N, 21°16°E; (Panigaj, 1984); Bardejov
(Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12‘18“E, (Panicaj L. in
STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Becherov, DES 6593, 49°25°N, 21°18°E,
(JABLONKAY a VARGA, 1975); Beloveza, DFS 6794, 49°17°N, 21°22‘E, (PANIGAJ,
1984); Gaboltov, DFS 6692, 49°21°N, 21°08°E, (PANIGA]J, 1984); JakuSovce, DFS 6896,
49°0921,2“N, 21°453,2“E, (CSANADY, 2019b); Ondavka, DFS 6594, 49°2627“N,
21°1956“E, (CsANADY, 2019a); Petrovd, DFS 6992, 49°23‘N, 21°07°E, (PANIGAJ
1984; Potoky, DFS 6795, 49°1532“N, 21°37°33“E, (CANADY, 2014); Regetovka, DFS
6593, 49°2526“N, 21°1629“E, (CsANADY A. nepubl.); Stropkov, DES 6895, 49°11°N,
21°40°E, (CsaNADY A. nepubl); Tokajik, DFS 6896, 49°0621“N, 21°42°32%E,
(CaNApY, 2015).

Brenthis daphne (Denis et Schiffermiiller, 1775)

Lokality: Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E,
(StrojkoviCovA, 2013); Bardejovskd Nova Ves, DFES 6693, 49°1532,2°N,
21°37‘33,3“E, (VOLCKOVA, 2014); Belejovce, DFS 6695, 49°22°41“N, 21°3232%E,
(CsaNADY A. nepubl.); Duplin, DES 6795, 49°14°N, 21°37°E, (CanNADy, 2011);
JakuSovce, DFS 6896, 49°0921,2“N, 21°45°3,2“E, (CSANADY, 2019b); Ondavka, DFS
6594, 49°2627“N, 21°1956“E, (CsANADY, 2019a); Porubka, DFS 6894, 49°11‘N,
21°25E; (M18ko L. in REIPRICH a OKALI, 1989b); Potoky, DES 6795, 49°1532“N,
21°373“E, (CANADY, 2014); Potdcky, DES 6796, 49°12°19“N, 21°4306“E, (CsANADY,
2019a); Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CsaNADY, 2019a); Solnik,
DFS 6896, 49°12°54,9“N, 21°44°41,7“E, (CsaNADY, 2019b); Stropkov, DES 6895,
49°11°N, 21°40°E, (CsANADY A. nepubl.); Tokajik, DFS 6896, 49°0621“N, 21°4232°E,
(CANADY, 2015); Velkrop, DES 6796, 49°14°11“N, 21°4522“E, (CSANADY, 2019a).

Familia: Nymphalidae, Genus: Boloria
Boloria euphrosyne (Linnaeus, 1758)
Lokality: Bardejov, DES: 6693, 49°17°N, 21°16°E; (PANIGAJ, 1984; MIKuULA, 2013);
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Bardejov (Mnichovska dolina), DES 6693, 49°1828“N, 21°12°18“E, (PaN1GAJ L. in
STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Domasa, DFS 6996, 49°02‘N, 21°40°E,
(PETRASOVIC J. in REIPRICH a OKALI, 1989b; PETRASOVIC J. in PETRASOVIC A
REeIPRICH 1992); Gaboltov, DES 6692, 49°21°N, 21°08°E; PAN1GAJ 1984; JakuSovce,
DFS 6896, 49°0921,2“N, 21°453,2“E, (CsaNADY, 2019b); Solnik, DFS 6896,
49°12°54,9“N, 21°44°41,7“E, (CsANADY, 2019b); Slovenska Kajna, DFS 6996, 48°57°N,
21°42°E; (JEDLICKA L. in REIPRICH a OKALL 1989b); Tokajik, DFS 6896, 49°0621“N,
21°42°32“E, (CANADY, 2015).

Boloria selene (Denis et Schiffermiiller, 1775)

Lokality: Bardejov, DFS 6693, 49°17°N, 21°16°E, (Panigaj,l 984); Bardejov
(Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12‘18“E, (Panicaj L. in
StojkoviCova, 2013; StojkoviCovA, 2013); Bardejov (Vinbarg), DFS 6693,
49°17°32“N, 21°1635“E, (VOLCKOVA, 2014); Becherov, DFS 6593, 49°25’N, 21°18’E;
(JABLONKAY a VARGA, 1975); Belejovce, DFS 6695,49°2241“N, 21°3232°E, (CSANADY
A. nepubl.); Beloveza, DFS 6794, 49°17°N, 21°22°E, (PaN1GaJ, 1984); Duplin, DFS
6795, 49°14‘N, 21°37°E, (CANADY, 2011); JakuSovce, DFS 6896, 49°0921,2“N,
21°453,2“E, (CsANADY, 2019b); Jasenovce, DFS 7096, 48°5938“N, 21°4516“E,
(CsaNADY A. nepubl.); Krucov, DFS 6895, 49°06°53“N, 21°36°49“E, (CSANADY A.
nepubl.); Nova Polianka, DFS 6795, 49°17°16“N, 21°37°58“E, (CsANADY, 2019a);
Potoky, DFS 6795, 49°1532“N, 21°37°33“E, (CANADY, 2014); Regetovka, DES 6593,
49°2526“N, 21°1629“E, (CsaNADY A. nepubl.); Solnik, DFS 6896, 49°12°54,9“N,
21°4441,7“E, (CsaNADY, 2019b); Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsANADY
A. nepubl.); Sandal, DFS 6895, 49°10°58“N, 21°3728“E, (CsaANADY, 2019a; CSANADY
A. nepubl.); Turany, DES 6996, 49°02‘N, 21°40°E, (PETRASOVIC J. in PETRASOVIC a
REIPRICH, 1992); Velkrop, DES 6796, 49°14°11“N, 21°4522“E, (CsANADY, 2019a).
Boloria dia (Linnaeus, 1767)

Lokality: Bardejov, DFS 6693, 49°17°N, 21°16°E, (Panigaj, 1984); Bardejov
(Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12‘18“E, (Panigcaj L. in
STOJKOVICOVA, 2013); Bardejovska Nova Ves, DFS 6693, 49°1532,2“N, 21°37°33,3E,
(VoLCKkOVA, 2014); Belejovce, DES 6695, 49°22°41“N, 21°3232“E, (CSANADY A.
nepubl.); Duplin, DFS 6795, 49°14‘N, 21°37°E, (CANADY, 2011); Jakusovce, DFS 6896,
49°0921,2“N, 21°453,2“E, (CsANADY, 2019b); Jasenovce, DES 7096, 48°5938“N,
21°4516“E, (CsaANADY A. nepubl.); Nizna Pisana, DFS 6695, 49°22°41“N, 21°35°54“E,
(CsANADY, 2019a); Olsavka, DFS 6796, 49°1650“N, 21°41‘47“E, (CSANADY, 2019a);
Potoky, DFS 6795, 49°1532“N, 21°37°33“E, (CANADY, 2012, 2014); Solnik, DFS 6896,
49°12°54,9“N, 21°44°41,7“E, (CsaNADY, 2019b); Tokajik, DFS 6896, 49°0621“N,
21°4232°E, (CANADY, 2015); Valkov, DES 6996, 49°04‘N, 21°40°E; (JEDLICKA L. in
REIPRICH a OKALI, 1989b; JAszAY T. in PETRASOVIC a REIPRICH, 1992).

Familia: Nymphalidae, Genus: Vanessa

Vanessa atalanta (Linnaeus, 1758)

Lokality: Bardejov, DES 6793, 49°17°N, 21°16°E, (PaN1GAJ, 1984; MIKULA, 2013);
Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PaniGaj L.
in STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Bardejov (Vinbarg), DFS 6693,
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49°1732%N, 21°16°35“E, (VOLCKOVA, 2014); Bardejovska Nova Ves, DFS 6693,
49°1532,2“N, 21°37°33,3“E, (VOLCKOVA, 2014); Belejovce, DFS 6695, 49°22°41“N,
21°32°32“E,(CsaNADY A.nepubl.); Domasa, DFS6996,49°02°N, 21°40°E, (PETRASOVIC
J. in PETRASOVIC a REIPRICH, 1992); Duplin, DES 6795, 49°14‘N, 21°37°E, (CANADY,
2011); Gaboltov, DFS 6692, 49°21‘N, 21°08°E, (PANIGA]J, 1984); JakuSovce, DFS 6896,
49°0921,2“N, 21°45°3,2“E, (CsaNADY, 2019b); Kochanovce, DFS 7097, 48°57°N,
21°56°E, (BENDOVA a kol., 2019); Lackovce, DFS 7097, 48°56°1,5“N, 21°5811“E,
(BENDOVA a kol, 2019); Nova Polianka, DFS 6795, 49°17‘16“N, 21°37°58“E,
(CsANADY, 2019a); OlSavka, DFS 6796, 49°16°50“N, 21°41‘47“E, (CSANADY, 2019a);
Ondavka, DFS 6594, 49°2627“N, 21°19°56“E, (CsaNADY, 2019a); Potoky, DFS 6795,
49°1532“N, 21°37°33“E, (CANADY, 2014); Potocky, DFS 6796,49°12°19“N, 21°43°06“E,
(CsANADY, 2019a); Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CSANADY, 2019a;
CsaNADY A. nepubl.); Solnik, DFS 6896, 49°12°54,9“N, 21°44°41,7“E, (CsANADY,
2019b); Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsANADY A. nepubl.); Sandal, DFS
6895,49°1115“N, 21°36°30“E, (CSANADY A. nepubl.); Tokajik, DFS 6896, 49°0621“N,
21°42°32“E, (CANADY, 2015); Turany, DFS 6996, 49°02°N, 21°40°E, (PETRASOVIC J.
in PETRASOVIC a REIPRICH, 1992); Udavské, DFS 7097, 48°581,4“N, 21°57°52,9“E,
(BEnDOVA a kol.,, 2019); Velkrop, DFS 6796, 49°14°11“N, 21°4522“E, (CSANADY,
2019a); Vislava, DES 6795, 49°17°18“N, 21°3933“E, (CsaNADY, 2019a); Vyskovce,
DFS 6796, 49°1604“N, 21°40°18“E, (CSANADY, 2019a); Zborov, DFS 6693, 49°21‘N,
21°18°E, (CANADY, 2012).

Vanessa cardui (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°1640“E, (M1KuLA, 2013); Bardejov
(Vinbarg), DFS 6693, 49°1732“N, 21°1635“E, (VOLCKOVA, 2014); Bardejovska
Nova Ves, DFS 6693, 49°1532,2N, 21°37°33,3“E, (VOLCKOVA, 2014); Belejovce,
DES 6695, 49°2241“N, 21°32°32“E, (CsaNADY A. nepubl.); Domasa, DFS 6996,
49°02°N, 21°40°E, (PETRASOVIC J. in PETRASOVIC a REIPRICH, 1992); Duplin, DFS
6795, 49°14°N, 21°37°E, (CANADY, 2011); Gaboltov, DFS 6692, 49°21‘N, 21°08‘E,
(PANIGAJ, 1984); JakuSovce, DFS 6896, 49°0921,2“N, 21°45‘3,2“E, (CSANADY, 2019b);
Jasenovce, DFS 7096, 48°5938“N, 21°4516“E, (CsaNADY A. nepubl.); Krudov,
DEFS 6895, 49°06°53“N, 21°36°49“E, (CsANADY A. nepubl.); Mrazovce, DFS 6895,
49°06°42“N, 21°4033“E, (CSANADY, 2019a); Nova Kel¢a, DFS 6996, 49°03‘51“N,
21°42°04“E, (CsaNADY A. nepubl.); Petrova, DES 6692, 49°23°N,21°07°E, (PAN1GAJ,
1984); Potoky, DFS 6795, 49°1532“N, 21°3733“E, (CANADY, 2014); Solnik, DFS
6896, 49°1254,9“N, 21°44°41,7“E, (CsaNADY, 2019b); Stropkov, DES 6895, 49°11°N,
21°40°E, (CsaNADY A. nepubl.); Sandal, DFS 6895, 49°1115“N, 21°3630“E,
(CsaNADY A. nepubl.); Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CSANADY A.
nepubl.); Tokajik, DFS 6896, 49°06°21“N, 21°4232“E, (CANADY, 2012, 2015); Zalobin,
DEFS 7096, 48°58°07“N, 21°43°30“E, (CsANADY A. nepubl.).

Familia: Nymphalidae, Genus: Araschnia

Araschnia levana (Linnaeus, 1758)

Lokality: Bardejov, DFS 6693, 49°17°N, 21°16°E, (Panigaj, 1984); Bardejov
(Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12‘18“E, (Panicaj L. in
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StojkoviCovA, 2013; StojkovICOVA, 2013); Bardejovska Nova Ves, DEFS 6693,
49°1532,2“N, 21°37°33,3“E, (VoLCKOVA, 2014); Becherov, DFS 6593, 49°25°N,
21°18°E, (PANIGAJ, 1984); Belejovce, DFS 6695, 49°22°41“N, 21°3232“E, (CsANADY
A. nepubl.); Beloveza, DFS 6794, 49°17°N, 21°22°E, (PAN1GAJ, 1984); Breznica, DFS
6896, 49°09°04“N, 21°3918“E, (CSANADY, 2019a); Bukovce, DFS 6796, 49°1555“N,
21°41°53“E, (CsANADY, 2019a); Domasa, DFS 6996, 49°02‘N, 21°40°E, (JEDLICKA L.
in REIPRICH a OKALI, 1989b; PETRASOVIC J., JASzAY T. in PETRASOVIC a REIPRICH,
1992); Dlhona, DFS 6695, 49°23°55“N, 21°3413“E, (CsaNADY, 2019a); Duplin,
DFS 6795, 49°14‘N, 21°37°E, (CANADY, 2011); JakuSovce, DFS 6896, 49°0921,2“N,
21°453,2“E, (CSANADY, 2019b); Kochanovce, DES 7097, 48°57°N, 21°56°E, (BENDOVA
a kol., 2019); Lackovce, DFS 7097, 48°56°1,5“N, 21°58‘11“E, (BENDOVA a kol., 2019);
Ladomirova, DFS 6695, 49°1933“N, 21°37‘51“E, (CsANADY, 2019a); Minovce, DFS
6895, 49°0801“N, 21°3950“E, (CSANADY, 2019a); Mokroluh, DEFS 6693, 49°18‘N,
21°12°E, (PANIGAJ, 1984); Mosurov, DFS 6893, 49°07‘N, 21°15°E; (PETRASOVIC J.
in REIPRICH a OKALI, 1989b); Nizna Pisand, DFS 6695, 49°2241“N, 21°3554“E,
(CsANADY, 2019a); Novda Kelc¢a, DFS 6996, 49°03°51“N, 21°42°04“E, (CSANADY A.
nepubl.); Nova Polianka, DFS 6795, 49°17°16“N, 21°37°58“E, (CsANADY, 2019a);
Ol$avka, DFS 6796, 49°1650“N, 21°41‘47“E, (CsANADY, 2019a); Ondavka, DFS
6594, 49°2627“N, 21°19°56“E, (CsaNADY, 2019a); Potoky, DES 6795, 49°1532“N,
21°3733%E, (CANADY, 2012, 2014); Potdcky, DES 6796, 49°12°19“N, 21°4306“E,
(CsANADY, 2019a); Regetovka, DES 6593, 49°2526“N, 21°1629“E, (CSANADY, 2019a;
CsaNADY A. nepubl.); Solnik, DFS 6896, 49°12°54,9“N, 21°44°41,7“E, (CsANADY,
2019b); Stropkov, DES 6895, 49°11°N, 21°40°E, (CsaNADY A. nepubl.); Tokajik,
DFS 6896, 49°06°21“N, 21°42°32“E, (CaNADY, 2015); Turany nad Ondavou, DFS
6995, 49°0538“N, 21°39°19“E, (CSANADY, 2019a); Udavské, DFS 7097, 48°58°1,4“N,
21°5752,9“E, (BENDOVA a kol., 2019); Valkov, DFS 6996, 49°04‘N, 21°40°E, (JEDLICKA
L.in REIPRICH a OKALI, 1989b; PETRASOVIC J., JAszZAY T. in PETRASOVIC a REIPRICH,
1992); Velkrop, DES 6796, 49°14°11“N, 21°4522“E, (CSANADY, 2019a); Zborov, DFS
6693, 49°22°N, 21°18°E, (PANIGAJ, 1984; CANADY, 2012).

Familia: Nymphalidae, Genus: Aglais

Aglais io’(Linnaeus, 1758)

Lokality: Bardejov, DFS 6793, 49°1734“N, 21°1640“E, (MikurLa, 2013);
Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PaniGaj L.
in StojxoviCovA, 2013; STojkOVICOVA, 2013; Bardejov (Vinbarg), DFS 6693,
49°1732%N, 21°16°35“E, (VOLCKOVA, 2014); Bardejovska Nova Ves, DFS 6693,
49°1532,2“N, 21°37°33,3“E, (VOLCKOVA, 2014); Belejovce, DFS 6695, 49°22°41“N,
21°3232°E, (CsaNADY A. nepubl.); Bukovce, DES 6796, 49°15°55“N, 21°41°53“E,
(CsANADY, 2019a); Chotcéa, DFS 6796, 49°14°02“N, 21°4023“E, (CSANADY, 2019a);
Domasa, DFS 6996, 49°02°N, 21°40°E, (PETRASOVIC J., JAszAYy T., REIPRICH A. in
PETRASOVIC a REIPRICH, 1992); Duplin, DFS 6795, 49°14°N, 21°37°E, CANADY 2011;
JakuSovce, DES 6896, 49°0921,2“N, 21°453,2“E, (CsANADY, 2019b); Jasenovce,
DES 7096, 48°5938“N, 21°4516“E, (CsaNADY A. nepubl.); Kochanovce, DFS
7097, 48°57°N, 21°56°E, (BENDOVA a kol., 2019); Lackovce, DEFS 7097, 48°56°1,5“N,
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21°5811“E, (BENDOVA a kol., 2019); Ladomirova, DFS 6695, 49°1933“N, 21°3751“E,
(CsANADY, 2019a); Miniovce, DFS 6895, 49°08°01“N, 21°39°50“E, (CSANADY, 2019a);
Ol$avka, DFS 6796, 49°1650“N, 21°41‘47“E, (CsANADY, 2019a); Ondavka, DFS
6594, 49°2627“N, 21°19°56“E, (CsaNADY, 2019a); Potoky, DES 6795, 49°1532“N,
21°3733%E, (CANADY, 2012, 2014); Potdcky, DES 6796, 49°12°19“N, 21°4306“E,
(CsaNADY, 2019a); Regetovka, DES 6593, 49°2526“N, 21°16229“E, (CsaNADY A.
nepubl.); Solnik, DFS 6896, 49°12°54,9N, 21°44°41,7“E, (CsANADY, 2019b); Stropkov,
DEFS 6895, 49°11°N, 21°40°E, (CsANADY A. nepubl.); Sandal, DFS 6895, 49°11°15“N,
21°3630“E, (CsaNADY A. nepubl.); Tokajik, DFS 6896, 49°0621“N, 21°42°32%E,
(CaNADY, 2015); Turany nad Ondavou, DFS 6995, 49°0538“N, 21°39°19“E,
(CsANADY, 2019a); Valkov, DFS 6996, 49°04‘N, 21°40°E, (JEDLICKA L. in REIPRICH
a OKALI 1989b; PETRASOVIC J., JAszAY T., REIPRICH A. in PETRASOVIC a REIPRICH
1992); Velkrop, DES 6796, 49°1411“N, 21°4522“E, (CSANADY, 2019a); Zalobin, DFS
7096, 48°58°07“N, 21°4330“E, (CsANADY A. nepubl.).

“v starsich pracach uvaddzany ako Inachis io

Aglais urticae (Linnaeus, 1758)

Lokality: Bardejov, DFS 6793, 49°1734“N, 21°1640“E, (MikuLa, 2013);
Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PaniGaj L.
in STOJKOVICOVA, 2013; STOJKOVICOVA, 2013; Bardejov (Vinbarg), DFS 6693,
49°1732%N, 21°16‘35“E, (VOLCKOVA, 2014); Bardejovska Nova Ves, DFS 6693,
49°1532,2“N, 21°37°33,3“E, (VoLCKOVA, 2014); Becherov, DFS 6593, 49°25°N,
21°18°E, (JABLONKAY a VARGA, 1975); Belejovce, DFS 6695, 49°2241“N, 21°3232%E,
(CsaNADY A. nepubl.); Domasa, DFS 6996, 49°02°N, 21°40°E, (PETRASOVIC J. in
PETRASOVIC a REIPRICH, 1992); Duplin, DFS 6795, 49°14°N, 21°37°E, (CANADY,
2011); Gaboltov, DFS 6692, 49°21‘N, 21°08°E, (PANIGA]J, 1984); JakuSovce, DFS 6896,
49°0921,2“N, 21°45°3,2“E, (CsaNADY, 2019b); Kochanovce, DFS 7097, 48°57°N,
21°56°E, (BENDOVA a kol., 2019); Lackovce, DFS 7097, 48°56°1,5“N, 21°5811“E,
(BENDOVA a kol., 2019); Petrovd, DFS 6692, 49°23‘N,21°07‘E, (PANIGAJ, 1984);
Potoky, DFS 6795, 49°1532“N,, 21°37°33“E, (CANADY, 2014); Potocky, DFS 6796,
49°12°19“N, 21°43°06“E, (CsaNADY, 2019a); Regetovka, DFS 6593, 49°2526“N,
21°1629“E, (CsANADY, 2019a; CSANADY A. nepubl.); Solnik, DFS 6896, 49°12°54,9“N,
21°4441,7“E, (CsaNADY, 2019b); Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsANADY
A. nepubl.); Tokajik, DFS 6896, 49°0621“N, 21°42°32“E, (CANADY, 2012, 2015);
Zalobin, DFS 7096, 48°58°07“N, 21°43‘30“E, (CsANADY A. nepubl.).

Familia: Nymphalidae, Genus: Nymphalis

Nymphalis polychloros (Linnaeus, 1758)

Lokality:

Bardejov, DFS 6693, 49°17°N, 21°16°E, (PANIGAJ, 1984; MIkuLa, 2013); Bardejov
(Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12‘18“E, (Panicaj L. in
STojKOVICOVA, 2013); Belejovece, DES 6695, 49°22°41“N, 21°3232“E, (CsANADY
A. nepubl.); Domasa, DFS 6996, 49°02°N, 21°40°E, (PETRASOVIC J. in REIPRICH a
OKALI, 1989b, PETRASOVIC A REIPRICH 1992); JakuSovce, DFS 6896, 49°0921,2“N,
21°453,2“E, (CSANADY, 2019b); Nizna Jedlova, DFS 6695, 49°1953“N, 21°33‘32“E,
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(CsANADY, 2019a); Porubka, DFS 6894, 49°11°N, 21°25°E, (Mi1$ko L. in REIPRICH
a OxKALI, 1989b); Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CsANADY A.
nepubl.); Solnik, DFS 6896, 49°12°54,9“N, 21°44°41,7“E, (CsANADY, 2019b); Zborov,
DFS 6693, 49°22°N, 21°18°E, (PaN1GAJ, 1984); Zlaté, DES 6693, 49°20‘N, 21°12°E,
(Cayka D. in REIPRICH a OKALI, 1989b).

Nymphalis xanthomelas (Denis et Schiffermiiller, 1775)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°1640“E, (MikuLa, 2013); Dlhona,
DEFS 6695, 49°23°55“N, 21°34°13“E, (CSANADY, 2019a); Duplin, DFS 6795, 49°14°N,
21°37°E, (CsaNADY A. nepubl.); Ondavka, DFS 6594, 49°2627“N, 21°19°56“E,
(CsANADY, 2019a); Solnik, DFS 6896, 49°12°54,9“N, 21°44°41,7“E, (CSANADY, 2019b).
Nymphalis antiopa (Linnaeus, 1758)

Lokality: Bardejov, DFS 6693, 49°17°N, 21°16°E, (PAN1GAJ L. in REIPRICH a OKALLI,
1989b; MIkuLa, 2013); Bardejov (Mnichovskd dolina), DFS 6693, 49°1828“N,
21°12°18“E, (PaniGAJ L. in STOojKOVICOVA, 2013; STOJKOVICOVA, 2013); Becherov,
DEFS 6593, 49°25°N, 21°18°E, (PaN1GAJ L. in REIPRICH a OKALI, 1989b); Belejovce,
DES 6695, 49°2241“N, 21°32°32“E, (CsaNADY A. nepubl.); Domasa, DFS 6996,
49°02°N, 21°40°E, (PETRASOVIC J. in PETRASOVIC a REIPRICH, 1992); Duplin, DFS
6795, 49°14‘N, 21°37°E, (CANADY, 2014); Kochanovce, DFS 7097, 48°57°N, 21°56°E,
(BENDOVA a kol., 2019); Nova Kelca, DFS 6996, 49°03°51“N, 21°42°04“E, (CSANADY
A. nepubl.); Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CsANADY A. nepubl.);
Solnik, DFS 6896, 49°1254,9“N, 21°44°41,7“E, (CsaNADY, 2019b); Tokajik, DFS
6896, 49°0621“N, 21°4232“E, (CANADY, 2015); Udavské, DFS 7097, 48°58°1,4“N,
21°57‘52,9“E, (BENDOVA a kol., 2019).

Nymphalis c-album’ (Linnaeus, 1758)

Lokality: Bardejov, DES 6793, 49°17°N, 21°16°E, (PAN1GAJ, 1984; MIKULA, 2013);
Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PaniGaj L.
in StojkovICOVA, 2013; STOJKOVICOVA, 2013); Bardejov (Vinbarg), DFS 6693,
49°1732%N, 21°16‘35“E, (VOLCKOVA, 2014); Bardejovska Nova Ves, DFS 6693,
49°1532,2“N, 21°37°33,3“E, (VOLCKOVA, 2014); Belejovce, DFS 6695, 49°22°41“N,
21°32°32“E, (CsANADY A. nepubl.); Beloveza, DFS 6794, 49°17°N, 21°21°E, (PAN1GAJ,
1984); Domasa, DFS 6996, 49°02°N, 21°40°E, (PETRASOVIC J. in PETRASOVIC a
REIPRICH, 1992); Duplin, DFS 6795, 49°14°N, 21°37°E, (CaNADY, 2011); Gaboltov,
DFS 6692, 49°21°N, 21°08°E, (PANIGAJ, 1984); JakuSovce, DFS 6896, 49°0921,2“N,
21°453,2“E, (CsANADY, 2019b); JakuSovce, DES 6896, 49°0921,2“N, 21°453,2“F,
(CsANADY, 2019b); Krucov, DFS 6895, 49°0653“N, 21°36°49“E, (CSANADY A.
nepubl.); Ladomirova, DFS 6695, 49°1933“N, 21°3751“E, (CsaNADY, 2019a);
Minovce, DFS 6895, 49°08°01“N, 21°39°50“E, (CsaNADY, 2019a); Mokroluh, DFS
6693, 49°18°N, 21°12°E, (PANIGA]J, 1984; CSANADY, 2019a); Nova Kelca, DFS 6996,
49°03°51“N, 21°42°04“E, (CsaNADY A. nepubl.); Ondavka, DFS 6594, 49°2627“N,
21°1956“E, (CsaNADY, 2019a); Potoky, DFS 6795, 49°1532“N, 21°37°33“E, (CaNADY,
2014); Turany nad Ondavou, DES 6995, 49°0538“N, 21°39°19“E, (CsANADY, 2019a);
Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CsaNADY, 2019a; CsANADY A.
nepubl.); Solnik, DFS 6896, 49°12°54,9“N, 21°44‘41,7“E, (CsaNADY, 2019b); Sandal,
DEFES 6895, 49°11°15“N, 21°3630“E, (CsaNADY A. nepubl.); Tokajik, DES 6896,
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49°0621“N, 21°4232“E, (CaNADY, 2015); Valkov, DFS 6996, 49°04‘N, 21°40°E,
(JeDLICKA L. in REIPRICH a OKALI, 1989b; PETRASOVIC J. in PETRASOVIC a REIPRICH,
1992); Velkrop, DES 6796, 49°14°11“N, 21°4522“E, (CsaNADY, 2019a); Vojtovce,
DFS 6996, 49°1216“N, 21°41°18“E, (CSANADY, 2019a); Zborov, DFS 6693, 49°21‘N,
21°18°E, (PaN1GAJ, 1984; CANADY, 2012).

“v starsich pracach uvddzany ako Polygonia c-album

Familia: Nymphalidae, Genus: Apatura

Apatura ilia (Denis et Schiffermiiller, 1775)

Lokality: Bardejov, DFS 6693, 49°17°N, 21°16°E, (PAN1GAJ L. in REIPRICH a OKALI,
1989b; MIkuLa, 2013); Bardejov (Mnichovskd dolina), DFS 6693, 49°1828“N,
21°1218“E, (PaNIGAJ L. in STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Bardejovska
Nova Ves, DFS 6693, 49°1532,2“N, 21°37°33,3“E, (VOLCKOVA, 2014); Jakusovce, DFS
6896,49°0921,2“N, 21°45°3,2“E, (CSANADY, 2019b); Kochanovce, DFS 7097, 48°57°N,
21°56°E, (BENDOVA a kol., 2019); Lackovce, DFS 7097, 48°56‘1,5“N, 21°5811“E,
(BENDOVA a kol.,, 2019); Ondavka, DFS 6594, 49°2627“N, 21°19°56“E, (CSANADY,
2019a); Potoky, DES 6795, 49°1532“N, 21°37°33“E, (CaNADY, 2014); Solnik, DFS
6896, 49°12°54,9“N, 21°44°41,7“E, (CSANADY, 2019b); Sandal, DFS 6895, 49°11°15“N,
21°3630“E, (CsaNADY A. nepubl.); Tokajik, DFS 6896, 49°0621“N, 21°42°32%E,
(CaNADY, 2015); Udavské, DFS 7097, 48°581,4“N, 21°57°52,9“E, (BENDOVA a kol.,
2019); Valkov, DFS 6996, 49°04‘N, 21°40°E, (JEDLICKA L. in REIPRICH a OKALI,
1989b; JAszAy T. in PETRASOVIC a REIPRICH, 1992); Zlaté, DFS 6693, 49°20°N,
21°12°E, (Cajka D. in REIPRICH a OKALI, 1989b).

Apatura iris (Linnaeus, 1758)

Lokality: Bardejov, DFS 6693d, 49°17°N, 21°16°E, (PANIGAJ, 1984; MIKULA, 2013);
Bardejov (Mnichovska dolina), DES 6693, 49°1828“N, 21°12°18“E, (PaN1GaJ L. in
STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Becherov, DES 6593, 49°25°N, 21°18°E;
(JABLONKAY a VARGA, 1975); Belejovce, DFS 6695,49°2241“N, 21°3232°E, (CSANADY
A. nepubl.); Domasa, DFS 6996, 49°02°N, 21°40°E, (PETRASOVIC J. in REIPRICH a
OKALI, 1989b; PETRASOVIC J.,, JAszay T. in PETRASOVIC a REIPRICH, 1992); Nova
Polianka, DFS 6795, 49°1716“N, 21°37°58“E, (CSANADY, 2019a); Porubka, DFS 6894,
49°11°N, 21°25°E, (M18ko L. in RE1pPRICH a OKALI, 1989b); Regetovka, DFS 6593,
49°2526“N, 21°1629“E, (CSANADY, 2019a; CsANADY A. nepubl.); Solnik, DFS 6896,
49°12°54,9“N, 21°44°41,7“E, (CsaNADY, 2019b); Tokajik, DFS 6896, 49°0621“N,
21°4232°E, (CANADY, 2015); Valkov, DES 6996, 49°04‘N, 21°40°E, (JEDLICKA L. in
REeIPrRICH a OKALI, 1989b; PETRASOVIC J., JAszAY T. in PETRASOVIC a REIPRICH,
1992).

Familia: Nymphalidae, Genus: Limenitis

Limenitis populi (Linnaeus, 1758)

Lokality: Bardejov, DES 6693, 49°17°N, 21°16°E, (PaAN1GAJ, 1984; MIKULA, 2013);
Domasa, DFS 6996c¢, 49°02‘N, 21°40°E, (PETRASOVIC J. in REIPRICH a OKALI, 1989b;
PeTRASOVIC J. in PETRASOVIC a REIPRICH, 1992).

Limenitis camilla (Linnaeus, 1764)
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Lokality: Bardejov, DES 6693, 49°17°N, 21°16°E; (PaN1GAJ, 1984; MIKULA, 2013);
Bardejov (Mnichovska dolina), DES 6693, 49°1828“N, 21°12°18“E, (PaN1GAJ L. in
STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Becherov, DES 6593, 49°25°N, 21°18°E,
(JABLONKAY a VARGA, 1975); Lenartov, DFS 6692, 49°18N, 21°01°‘E, (PaN1GAJ L. in
PETRASOVIC a REIPRICH, 1992); Valkov, DFS 6996, 49°04‘N, 21°40°E, (JEDLICKA L. in
REIPRICH a OKALIL 1989b; JAszAy T. in PETRASOVIC a REIPRICH, 1992); Zborov, DFS
6693, 49°22°N, 21°18°E, (PANIGAJ L. in REIPRICH a OKALI, 1989D).

Familia: Nymphalidae, Genus: Neptis
Neptis rivularis (Scopoli, 1763)
Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°16°40“E, (MIKULA, 2013).

Familia: Nymphalidae, Genus: Melitaea

Melitaea phoebe (Denis et Schiffermiiller, 1775)

Lokality: Becherov, DFS 6593, 49°25°N, 21°18°E, (PAN1GAJ L. in REIPRICH a OKALI,
1989b); Belejovce, DES 6695,49°2241“N, 21°32°32“E, (CSANADY A. nepubl.); Duplin,
DFS 6795, 49°14‘N, 21°37°E, (CANADY, 2011); JakuSovce, DFS 6896, 49°0921,2“N,
21°453,2“E, (CSANADY, 2019b); Nova Polianka, DFS 6795, 49°17°16“N, 21°37°58“E,
(CsANADY, 2019a); Petrova, DFS 6692, 49°23'N,21°07°E, (PANIGA]J, 1984); Potoky,
DFS 6795, 49°1532“N, 21°37°33“E, (CANADY, 2014); Solnik, DFS 6896, 49°12°54,9“N,
21°4441,7“E, (CsaNADY, 2019b); Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsANADY
A. nepubl.); Tokajik, DFS 6896, 49°0621“N, 21°42°32“E, (CANADY, 2015).

Melitaea trivia (Denis et Schiffermiiller, 1775)

Lokality: Bardejov (Mnichovska dolina), DFS 6693, 49°17°N, 21°16°E, (PaN1GAJ L.
in REIPRICH a OKALI, 1989b; STOjKOVICOVA, 2013); Becherov, DES 6593, 49°25°N,
21°18°E, (JABLONKAY a VARGA, 1975).

Melitaea didyma (Esper, 1779)

Lokality: JakuSovce, DFS 6896, 49°0921,2“N, 21°453,2“E, (CsaNADY, 2019b).
Melitaea diamina (Lang, 1789)

Lokality: Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E,
(PaANIGAJ L. in STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Becherov, DES 6593,
49°25°N, 21°18°E; (JABLONKAY a VARGA, 1975); Belejovce, DFS 6695, 49°22°41“N,
21°3232“E, (CsANADY A. nepubl.); Duplin, DFS 6795, 49°14‘N, 21°37°E, (CANADY,
2011, 2014); Jakusovce, DFS 6896, 49°0921,2“N, 21°453,2“E, (CSANADY, 2019b);
Ondavka, DFS 6594, 49°2627“N, 21°19°56“E, (CsaNADY, 2019a); Potoky, DFS
6795, 49°1532“N, 21°37°33“E, (CANADY, 2014); Solnik, DFS 6896, 49°1254,9“N,
21°4441,7“E, (CsaNADY, 2019b); Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsANADY
A. nepubl.); Velkrop, DFS 6796, 49°14°11“N, 21°4522“E, (CSANADY, 2019a).
Melitaea aurelia (Nickerl, 1850)

Lokality: Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E,
(STojKOVICOVA, 2013); Potoky, DFS 6795, 49°1532“N, 21°37°3“E, (CANADY, 2014);
Tokajik, DFS 6896, 49°0621“N, 21°4232°E, CANADY 2015.

Melitaea britomartis (Assmann, 1847)

Lokality: Potoky, DFS 6795, 49°1532“N, 21°37°33“E, (CANADY, 2014); Solnik, DFS
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6896, 49°1254,9“N, 21°44°41,7“E, (CSANADY, 2019b).

Melitaea athalia (Rottemburg, 1775)

Lokality: Bardejov, DFS 6693, 49°17°N, 21°16°E, (Panigaj, 1984); Bardejov
(Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12‘18“E, (Panicaj L. in
STOJKOVICOVA, 2013; STOJKOVICOVA, 2013); Becherov, DES 6593, 49°25°N, 21°18°E;
(JABLONKAY a VARGA, 1975); Belejovce, DFS 6695, 49°2241“N, 21°3232°E,
(CsaNADY A. nepubl.); Duplin, DES 6795, 49°14°N, 21°37°E, (CanNADy, 2011);
JakuSovce, DFS 6896, 49°0921,2“N, 21°453,2“E, (CsANADY, 2019b); Jasenovce, DFS
7096,48°5938“N, 21°4516“E, (CsaNADY A. nepubl.); Krucov, DFS 6895, 49°06°53“N,
21°3649“E, (CsaNADY A. nepubl.); Nova Kel¢a, DFS 6996, 49°03°51“N, 21°42°04“E,
(CsaNADY A. nepubl); Nova Polianka, DFS 6795, 49°17°16“N, 21°37°58°E,
(CsaNADY, 2019a); Potoky, DES 6795, 49°1532“N, 21°37°33E, (CANADY, 2012,
2014); Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CsANADY, 2019a; CSANADY
A. nepubl.); Solnik, DFS 6896, 49°1254,9“N, 21°4441,7“E, (CsaNADY, 2019b);
Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsaNADY A. nepubl.); Sandal, DFS 6895,
49°10°58N, 21°3728“E, (CsANADY, 2019a; CSANADY A. nepubl.); Tokajik, DES 6896,
49°0621“N, 21°42°32“E, (CANADY, 2012, 2015); Turany, DES 6996, 49°02°N, 21°40°E,
(PETRASOVIC J. in PETRASOVIC a REIPRICH, 1992); Vyskovce, DFS 6796, 49°15°18“N,
21°40°5“E, (CANADY, 2012); Zalobin, DFS 7096, 48°5807“N, 21°43‘30“E, (CSANADY
A. nepubl.).

Familia: Nymphalidae, Genus: Pararge

Pararge aegeria (Linnaeus, 1758)

Lokality: Bardejov, DFS 6693, 49°17°N, 21°16°E, (Panigaj, 1984); Bardejov
(Mnichovskd dolina), DFS 6693, 49°1828“N, 21°12‘18“E, (Panicaj L. in
STOJKOVICOVA, 2013); Dlhona, DES 6695,49°23°55“N, 21°34°13“E, (CSANADY, 2019a);
Domasa, DFS 6996, 49°02‘N, 21°40° E, (PETRASOVIC J. in PETRASOVIC a REIPRICH,
1992); Duplin, DFS 6795, 49°14°N, 21°37°E, (CaNADY, 2011); Jaku$ovce, DES 6896,
49°0921,2“N, 21°453,2“E, (CSANADY, 2019b); Ladomirovda, DES 6695, 49°1933“N,
21°37‘51“E, (CsANADY, 2019a); Mréazovce, DFS 6895, 49°06°42“N, 21°40°33“E,
(CsANADY, 2019a); Olsavka, DES 6796, 49°1650“N, 21°41°47“E, (CSANADY, 2019a);
Solnik, DFS 6896, 49°1254,9“N, 21°44°41,7“E, (CsaNADY, 2019b); Tokajik, DFS
6896, 49°0621“N, 21°42°32“E, (CANADY, 2015); Turany nad Ondavou, DFS 6995,
49°05°38“N, 21°39°19“E, (CsANADY, 2019a); Zborov, DFS 6693, 49°21‘N, 21°18°E,
(CaNApY, 2012).

Familia: Nymphalidae, Genus: Lasiommata

Lasiommata megera (Linnaeus, 1767)

Lokality: Bardejov, DFS 6693, 49°17'N, 21°16’E; (MAGYAR NEMZETI MUSEUM in
HRUBY, 1964; PAN1GAJ, 1984); Bardejov (Mnichovska dolina), DES 6693, 49°1828“N,
21°1218“E, (PaN1GAJ L. in STOJKOVICOVA, 2013); Belejovce, DFS 6695, 49°22°41“N,
21°32°32“E, (CsANADY A. nepubl.); Dobra, DFS 6996, 49°02°N, 21°40°E; (PETRASOVIC
]., JAszAY T. in PETRASOVIC a REIPRICH, 1992); Domasa, DFS 6996, 49°02°N, 21°40°E;
(PETRASOVIC J. in REIPRICH a OKALIL 1989b); Gaboltov, DES 6692, 49°21°N, 21°08’E,
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(PANIGAJ, 1984); Valkov, DES 6996, 49°04‘N, 21°40°E, (JEDLICKA L. in REIPRICH a
OKALI, 1989b; PETRASOVIC J., JAszAY T. in PETRASOVIC a REIPRICH, 1992).
Lasiommata maera (Linnaeus, 1758)

Lokality: Becherov, DES 6593, 49°25°N, 21°18°E, (JABLONKAY a VARGA, 1975).

Familia: Nymphalidae, Genus: Coenonympha

Coenonympha tullia (Miiller, 1764)

Lokality: Becherov, DES 6593, 49°25°N, 21°18°E, (JABLONKAY a VARGA, 1975).
Coenonympha glycerion (Borkhausen, 1788)

Lokality: Becherov, DFS 6593, 49°25°N, 21°18°E, (JABLONKAY a VARGA, 1975);
Belejovce, DES 6695, 49°22°41“N, 21°32°32“E, (CsANADY A. nepubl.); Domasa, DFS
6996, 49°02°N, 21°40°E, (REIPRICH A. in PETRASOVIC a REIPRICH, 1992); Duplin,
DFS 6795, 49°14‘N, 21°37°E, (CANADY, 2011); Gaboltov, DES 6692, 49°21‘N, 21°08°E,
(PANIGAJ, 1984); JakuSovce, DFS 6896, 49°0921,2“N, 21°453,2“E, (CSANADY,
2019b); Krucov, DFS 6895, 49°06°53“N, 21°3649“E, (CsANADY A. nepubl.); Nova
Kel¢a, DFS 6996, 49°03°51“N, 21°42°04“E, (CsaNADY A. nepubl.); Ondavka, DFS
6594, 49°2627“N, 21°19°56“E, (CsaNADY, 2019a); Potoky, DES 6795, 49°1532“N,
21°3733“E, (CANADY, 2014); Regetovka, DFS 6593, 49°2526“N, 21°1629°E,
(CsaNADY, 2019a; CsaNADY A. nepubl); Solnik, DFS 6896, 49°1254,9“N,
21°4441,7“E, (CsaNADY, 2019b); Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsANADY
A. nepubl.); Sandal, DFS 6895, 49°10°58“N, 21°37°28“E, (CsaNADY, 2019a); Tokajik,
DFS 6896, 49°0621“N, 21°42°32“E, (CANADY, 2015).

Coenonympha pamphilus (Linnaeus, 1758)

Lokality: Bardejov, DES 6693, 49°17°N, 21°16°E, (PAN1GAJ, 1984; MIKULA, 2013);
Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PaniGaj L.
in StojkOVICOVA, 2013; STOJKOVICOVA, 2013); Bardejov (Vinbarg), DFS 6693,
49°1732%N, 21°16‘35“E, (VOLCKOVA, 2014); Bardejovska Nova Ves, DFS 6693,
49°1532,2“N, 21°37°33,3“E, (VOLCKOVA, 2014); Belejovce, DFS 6695, 49°22°41“N,
21°32°32“E, (CsANADY A. nepubl.); Beloveza, DFS 6794, 49°17°N, 21°22°E, (PAN1GAJ,
1984); Dlhona, DFS 6695, 49°2355“N, 21°34‘13“E, (CSANADY, 2019a); Domasa, DFS
6996, 49°02°N, 21°40°E, (PETRASOVIC J. in PETRASOVIC a REIPRICH, 1992); Duplin,
DFS 6795, 49°14‘N, 21°37°E, (CANADY, 2011); Hazlin, DFS 6694, 49°18‘N, 21°25°E,
(MAGYAR NEMZETI MUSEUM in HRUBY, 1964); Jaku$ovce, DFS 6896, 49°0921,2“N,
21°453,2“E, (CSANADY, 2019b); Jasenovce, DFS 7096, 48°5938“N, 21°4516“E,
(CsaNADY A. nepubl.); Kochanovce, DES 7097, 48°57°N, 21°56°E, (BENDOVA a kol,,
2019); Krucov, DFS 6895, 49°06°53“N, 21°36°49“E, (CsaNADY A. nepubl.); Lackovce,
DFS 7097, 48°56°1,5“N, 21°5811“E, (BENDOVA a kol., 2019); Nova Kel¢a, DES 6996,
49°03°51“N, 21°42°04“E, (CSANADY, 2019b); Nova Polianka, DFS 6795, 49°17°16“N,
21°3758“E, (CsANADY, 2019a); Olsavka, DFS 6796, 49°1650“N, 21°41‘47“E,
(CsaNADY, 2019a); Potoky, DES 6795, 49°1532“N, 21°37°33E, (CanNApy, 2012,
2014); Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CsANADY A. nepubl.); Solnik,
DFS 6896, 49°12°54,9“N, 21°44°41,7“E, (CsaNADY, 2019b); Stropkov, DES 6895,
49°11°N, 21°40°E, (CSANADY A. nepubl.); Sandal, DFS 6895, 49°1058“N, 21°3728“E,
(CsANADY, 2019a; CsaANADY A. nepubl.); Tokajik, DFS 6896, 49°06°21“N, 21°42°32“E,
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(CaNADY, 2012, 2015); Turany nad Ondavou, DFS 6995, 49°05°38“N, 21°39°19“E,
(CsANADY, 2019a); Udavské, DFS 7097, 48°58°1,4“N, 21°5752,9“E, (BENDOVA a kol.,
2019); Vyskovce, DFS 6796, 49°15°18“N, 21°40°5“E, (CANADY, 2012); Zborov, DEFS
6693,49°21°N, 21°18°E, (CANADY, 2012); Zalobin, DFS 7096, 48°58°07“N, 21°4330“E,
(CsANADY A. nepubl.).

Familia: Nymphalidae, Genus: Aphantopus

Aphantopus hyperanthus (Linnaeus, 1758)

Lokality: Bardejov, DFS 6693, 49°17°N, 21°16°E, (MAGYAR NEMZETI MUSEUM in
HRUBY, 1964; PANIGAJ, 1984; MIKULA, 2013); Bardejov (Mnichovska dolina), DFS
6693, 49°1828“N, 21°12°18“E, (PANIGAJ L. in STOJKOVICOVA, 2013; STOJKOVICOVA,
2013); Bardejov (Vinbarg), DFS 6693, 49°17°32“N, 21°16‘35“E, (VOLCKOVA, 2014);
Bardejovska Nova Ves, DFS 6693, 49°1532,2“N, 21°37°33,3“E, (VOLCKOVA, 2014);
Becherov, DES 6593, 49°25°N, 21°18°E; JABLONKAY a VARGA ,1975); Belejovce, DFS
6695, 49°2241“N, 21°32°32“E, (CsANADY A. nepubl.); Beloveza, DES 6794, 49°17°N,
21°22°E, (PANIGAJ, 1984); Domasa, DFS 6996, 49°02°N, 21°40°E, (PETRASOVIC J. in
PETRASOVIC a REIPRICH, 1992); Duplin, DFS 6795, 49°14°N, 21°37°E, (CANADY,
2011); JakuSovce, DFS 6896, 49°0921,2“N, 21°453,2“E, (CSANADY, 2019b);
Jasenovce, DFS 7096, 48°5938“N, 21°45°16“E, (CsaNADY A. nepubl.); Kochanovce,
DFS 7097, 48°57°N, 21°56°E, (BENDOVA a kol., 2019); Krucov, DFS 6895, 49°06°53“N,
21°3649“E, (CsaNADY A. nepubl.); Lackovce, DFS 7097, 48°56°1,5N, 21°58°11“E,
(BENDOVA a kol., 2019); Nova Kelca, DFS 6996, 49°03°51“N, 21°42°04“E, (CSANADY
A. nepubl.); Nova Polianka, DFS 6795, 49°1716“N, 21°37°58“E, (CsANADY, 2019a);
Ondavka, DFS 6594, 49°2627“N, 21°19°56“E, (CsANADY, 2019a); Potoky, DFS 6795,
49°1532“N, 21°37°33“E, (CANADY, 2014); Potocky, DFS 6796,49°12°19“N, 21°43°06“E,
(CsANADY, 2019a); Regetovka, DES 6593, 49°2526“N, 21°1629“E, (CSANADY, 2019a;
CsaNADY A. nepubl.); Solnik, DFS 6896, 49°12°54,9“N, 21°44°41,7“E, (CsANADy,
2019b); Stropkov, DFS 6895, 49°11°N, 21°40°E, (CsaNADY A. nepubl.); Sandal,
DEFES 6895, 49°11°15“N, 21°3630“E, (CsaNADY A. nepubl.); Tokajik, DES 6896,
49°0621“N, 21°4232“E, (CANADY, 2012, 2015); Udavské, DFS 7097, 48°581,4“N,
21°57°52,9“E, (BENDOVA a kol., 2019); Velkrop, DFS 6796, 49°14°11“N, 21°4522%E,
(CsANADY, 2019a); Zborov, DFS 6693, 49°22°N, 21°18°E, (PANIGAJ, 1984); Zalobin,
DEFS 7096, 48°58°07“N, 21°43°30“E, (CsANADY A. nepubl.).

Familia: Nymphalidae, Genus: Maniola

Maniola jurtina (Linnaeus, 1758)

Lokality: Bardejov, DES 6693, 49°17°N, 21°16°E, (PAN1GAJ, 1984; MIKULA, 2013);
Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PaniGaj L.
in StojkovICOVA, 2013; STOJKOVICOVA, 2013); Bardejov (Vinbarg), DFS 6693,
49°1732%N, 21°16‘35“E, (VOLCKOVA, 2014); Bardejovska Nova Ves, DFS 6693,
49°1532,2“N, 21°37°33,3“E, (VoLCKOVA, 2014); Becherov, DFS 6593, 49°25°N,
21°18°E, (JABLONKAY a VARGA, 1975); Belejovce, DFS 6695, 49°2241“N, 21°3232%E,
(CsaNADY A. nepubl.); Domasa, DFS 6996, 49°02°N, 21°40°E, PETRASOVIC . in
Petraovic a Reiprich, 1992); Duplin, DFS 6795, 49°14‘N, 21°37°E, (CANADY, 2011);
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JakuSovce, DES 6896, 49°0921,2“N, 21°453,2“E, (CsANADY, 2019b); Jasenovce,
DES 7096, 48°5938N, 21°45°16“E, (CsANADY A. nepubl.); Kochanovce, DES 7097,
48°57°N, 21°56°E, (BENDOVA a kol., 2019); Krucov, DES 6895, 49°06°53“N, 21°3649
E, (CsaNADY A. nepubl.); Lackovce, DFS 7097, 48°56°1,5“N, 21°58‘11“E, (BENDOVA
akol., 2019); Nova Kel¢a, DFES 6996, 49°03°51“N, 21°42°04“E, (CsANADY A. nepubl.);
Nova Polianka, DFS 6795, 49°1716“N, 21°37°58“E, (CsANADY, 2019a); Nova Kelca,
DES 6996, 49°03°51“N, 21°42°04“E, (CsaNADY A. nepubl.); Nova Polianka, DFS
6795, 49°17°16“N, 21°3758“E, (CSANADY, 2019a); Ondavka, DFS 6594, 49°2627“N,
21°1956“E, (CsANADY, 2019a); Potoky, DFS 6795, 49°1532“N, 21°37°33“E, (CANADY,
2012, 2014); Potocky, DFS 6796, 49°1219“N, 21°43°06“E, (CsaNADY, 2019a);
Regetovka, DFS 6593, 49°2526“N, 21°1629“E, CSANADY 2019a, CSANADY A.
(nepubl.); Solnik, DFS 6896, 49°12°54,9“N, 21°44°41,7“E, CSANADY 2019b; Stropkov,
DEFS 6895, 49°11°N, 21°40°E, CsaNADY A. (nepubl.); Sandal, DFS 6895, 49°10°58“N,
21°3728“E, (CSANADY, 2019a; CsaANADY A. nepubl.); Tokajik, DES 6896, 49°0621“N,
21°4232°E, (CANADY, 2012, 2015); Udavské, DFS 7097, 48°581,4“N, 21°57°52,9“E,
(BenDOVA a kol,, 2019); Velkrop, DFS 6796, 49°14°11“N, 21°4522“E, (CSANADY,
2019a); Zborov, DFS 6693, 49°21°N, 21°18°E, (CANADY, 2012); Zalobin, DFS 7096,
48°58°07“N, 21°43°30“E, (CSANADY A. nepubl.).

Familia: Nymphalidae, Genus: Hyponephele

Hyponephele lycaon (Kiihn, 1774)

Lokality: Domasa, DFS 6996, 49°02°N, 21°40°E, (PETRASOVIC J. in REIPRICH a
OKAL11989b); Turany, DES 6996, 49°02°N, 21°40°E, (PETRASOVIC ]. in PETRASOVIC a
REIPRICH, 1992).

Familia: Nymphalidae, Genus: Erebia

Erebia ligea (Linnaeus, 1758)

Lokality: Bardejov, DES 6793, 49°1734“N, 21°16°40“E, MikuLa 2013; Becherov, DFS
6593, 49°25‘N, 21°18°E, (JABLONKAY a VARGA, 1975; PANIGAJ L. in REIPRICH a OKALI,
1989b).

Erebia aethiops (Esper, 1777)

Lokality: Bardejov, DFS 6693,49°17°N, 21°16°E, (PANIGAJ, 1984); Bardejov (Mnichovska
dolina), DFS 6693, 49°1828“N, 21°1218“E, (PaNiGgaj L. in StojkoviCova, 2013;
STOJKOVICOVA, 2013); Becherov, DFS 6593, 49°25’N, 21°18’E, PANIGAJ L. in REIPRICH
a OKALL 1989b); Gaboltov, DFS 6692, 49°21°N, 21°08‘E, (PANIGAJ, 1984); Hazlin, DFS
6694, 49°18°N, 21°25°E, (MAGYAR NEMZETI MUSEUM in HRUBY, 1964); Jaku$ovce, DFS
6896, 49°0921,2“N, 21°453,2“E, (CsaNADY, 2019b); Potoky, DFS 6795, 49°1532“N,
21°37°33E, (CANADY, 2014); Solnik, DFS 6896, 49°1254,9“N, 21°44‘41,7“E, (CSANADY,
2019b); Valkov, DFS 6996, 49°04‘N, 21°40°E, (JEDLICKA, L. in REIPRICH a OKALI, 1989b;
JAszAY T. in PETRASOVIC a REIPRICH, 1992).

Erebia medusa (Denis et Schiffermiiller, 1775)

Lokality: Bardejov, DFS 6693, 49°17°N, 21°16°E, (PaN1GAJ L. in REIPRICH a OKALL,
1989b); Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PANIGA]
L. in StojrkoviCovA, 2013; StojkovICoVA, 2013); Becherov, DFS 6593, 49°25°N,
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21°18°E, (PaN1GAJ L. in REIPRICH a OKALL 1989b); Belejovce, DFS 6695, 49°22°41“N,
21°32°32°E, (CsaNADY A. nepubl.); Domasa, DFS 6996, 49°02°N, 21°40°E, (REIPRICH
A. in REIPRICH a OKALI, 1989b); Gaboltov, DFS 6692, 49°21‘N, 21°08°E, (PANIGA]J,
1984); Duplin, DFS 6795, 49°14°N, 21°37°E, (CANADY, 2011); JakuSovce, DFS 6896,
49°0921,2“N, 21°453,2“E, (CSANADY, 2019b); Petrova, DFS 6692, 49°23’N, 21°07°E,
(Pan1GAJ, 1984); Potoky, DFS 6795, 49°1532N, 21°37°33“E, (CaNApy, 2014);
Regetovka, DES 6593, 49°2526“N, 21°1629“E, (CsANADY A. nepubl.); Solnik, DFS
6896, 49°1254,9N, 21°44°41,7“E, (CsaNADY, 2019b); Stropkov, DFS 6895, 49°11°N,
21°40°E, (CSANADY A. nepubl.); Sandal, DFS 6895, 49°10°58“N, 21°37°28“E, (CsaNADY,
2019a); Tokajik, DFS 6896, 49°0621“N, 21°42°32°E, (CANADY, 2015); Vyskovce, DFS
6796, 49°15°18“N, 21°40°5°E, (CANADY, 2012).

Familia: Nymphalidae, Genus: Melanargia

Melanargia galathea (Linnaeus, 1758)

Lokality: Bardejov, DFS 6693, 49°17°N, 21°16’E, (PaN1GAJ, 1984; MIkuULA, 2013);
Bardejov (Mnichovska dolina), DFS 6693, 49°1828“N, 21°12°18“E, (PaN1Ggaj L. in
STOJKOVICOVA, 2013; STOJKOVICOVA, 2013; Bardejov (Vinbarg), DFS 6693,49°1732°N,
21°1635“E, (VOLCKOVA, 2014); Belejovce, DES 6695, 49°2241“N, 21°3232°E,
(CsaNADY A. nepubl.); Beloveza, DFS 6794, 49°17°N, 21°22°E, (PANIGAJ, 1984); Dobr3,
DFS 6996, 49°02‘N, 21°40°E, (PETRASOVIC J., JAszAY T. in PETRASOVIC a REIPRICH,
1992); Domasa, DFS 6996, 49°02‘N, 21°40‘E, (PETRASOVIC J. in REIPRICH a OKALIL,
1989b); Duplin, DES 6795, 49°14‘N, 21°37°E, (CaNADY, 2011); Gaboltov, DFS 6692,
49°21°N, 21°08‘E, (PANIGAJ, 1984); Jakusovce, DFS 6896, 49°0921,2“N, 21°453,2“E,
(CsaNADY, 2019b); Jasenovce, DFS 7096, 48°5938“N, 21°45‘16“E, (CSANADY A.
nepubl.); Kochanovce, DFS 7097, 48°57°N, 21°56°E, (BENDOVA a kol., 2019); Ondavka,
DFS 6594, 49°2627“N, 21°1956“E, (CSANADY, 2019a); Nova Polianka, DFS 6795,
49°1716“N, 21°37°58“E, (CSANADY, 2019a); Piskorovce, DFS 6896, 49°06‘N, 21°43°E,
(MaGgyar NEMZETI MusguM in HRUBY, 1964); Potoky, DFS 6795, 49°1532“N,
21°3733“E, (CANADY, 2014); Potdcky, DES 6796, 49°12°19“N, 21°43°06“E, (CsANADy,
2019a); Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CsANADY, 2019a); Solnik,
DFS 6896, 49°1254,9“N, 21°44°41,7“E, (CsaNADY, 2019b); Stropkov, DES 6895,
49°11°N, 21°40°E, (CsaNADY A. nepubl.); Sandal, DFS 6895, 49°11°15“N, 21°36°30°E,
(CsaNADY A. nepubl.); Tokajik, DES 6896, 49°06°21“N, 21°42‘32“E, (CaNADY, 2012,
2015); Udavské, DFS 7097, 48°58°1,4“N, 21°57°52,9“E, (BENDOVA a kol., 2019); Valkov,
DFS 6996, 49°04‘N, 21°40°E, (JEDLICKA L. in REIPRICH a OKALI, 1989b; PETRASOVIC
J., JAszay T. in PETRASOVIC a REIPRICH,1992); Velkrop, DFS 6796, 49°14°11“N,
21°4522“E, (CsANADY, 2019a); Zlaté, DFS 6693, 49°20°N, 21°12°E, (HOLTMAN J. in
REIPRICH a OKALI, 1989b).

Familia: Nymphalidae, Genus: Minois

Minois dryas (Scopoli, 1763)

Lokality: Bardejov, DFS 6793, 49°17°34“N, 21°16°40“E, (MIKuLa, 2013); Bardejov
(Mnichovska dolina), DFS 6693, 49°1828“N, 21°1218“E, (STojKOVICOVA, 2013);
Bardejov (Vinbarg), DFS 6693,49°1732“N, 21°16‘35“E, (VOLCKOVA, 2014); Bardejovska
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Nova Ves, DFS 6693, 49°1532,2“N, 21°37°33,3“E, (VoLCKOVA, 2014); Belejovce,
DFS 6695, 49°22°41“N, 21°3232°E, (CsaNADY A. nepubl); Domasa, DES 6996,
49°02°N, 21°40°E, (PETRASOVIC . in REIPRICH a OKALL 1989b); Duplin, DES 6795,
49°14°N, 21°37°E, (CANADY, 2011); JakuSovce, DFS 6896, 49°0921,2“N, 21°45°3,2“E,
(CsaNADY, 2019b); Jasenovce, DFS 7096, 48°5938“N, 21°45‘16“E, (CSANADY A.
nepubl.); Kochanovce, DFS 7097, 48°57°N, 21°56°E, (BENDOVA a kol., 2019); Lackovce,
DFS 7097, 48°561,5“N, 21°5811“E, (BENDOVA a kol., 2019); Nova Kelc¢a, DES 6996,
49°03°51“N, 21°42°04“E, (CsANADY A. nepubl.); Nova Polianka, DES 6795, 49°17°16“N,
21°37°58“E, (CsANADY, 2019a); Potoky, DFS 6795, 49°1532N, 21°37°33E, (CANADY,
2014); Regetovka, DFS 6593, 49°2526“N, 21°1629“E, (CsaNADY A. nepubl.); Solnik,
DFS 6896, 49°1254,9“N, 21°44°41,7“E, (CsaNADY, 2019b); Stropkov, DES 6895,
49°11°N, 21°40°E, (CsaNADY A. nepubl.); Sandal, DFS 6895, 49°11°15“N, 21°36°30°E,
(CsaNADY A. nepubl.); Tokajik, DES 6896, 49°06°21“N, 21°42‘32“E, (CaNADY, 2012,
2015); Udavské, DFS 7097, 48°58°1,4“N, 21°57°52,9“E, (BENDOVA a kol., 2019); Vechec,
DFS 6996, 49°02‘N, 21°40‘E, PETRASOVIC J., JAszay T. in PETRASOVIC a REIPRICH,
1992); Zalobin, DFS 7096, 48°5807“N, 21°4330“E, (CsaNADY A. nepubl.).

Familia: Nymphalidae, Genus: Brintesia

Brintesia circe (Fabricius, 1775)

Lokality: Bardejov, DFS 6793, 49°1734“N, 21°16°40“E, (MIKULA, 2013).

Familia: Nymphalidae, Genus: Chazara

Chazara brisei (Linnaeus, 1764)

Lokality: Lenartov, DFS 6692, 49°18N, 21°01°E, (Cajxa D. in PETRASOVIC a REIPRICH,
1989D).
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