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The present paper provides the first checklist of the subfamily Arctiinae with biogeographical fe-
atures and distribution area and reviews some of the interesting species of tiger moths found in Croa-
tia. To determine the level of research of the subfamily Arctiinae in Croatia, a comparison was made
with the well-explored tiger moth fauna of Italy, Slovenia, Austria and Hungary. In addition, during
September 1997 in the area of the lower course of the Neretva River five specimens of the species Rhy-
parioides metelkana (Lederer, 1861) were collected for the first time for the fauna of Croatia. Another six
specimens of this species were collected in the same area in August 2012. This is the southernmost
point of its distribution area in Europe, making this record faunistically very interesting. The nearest
population of this species is found 400 kilometres to the north in Hungary.
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Ovaj rad daje prvi popis vrsta iz potporodice Arctiinae s biogeografskim znacajkama i podrucjem
rasprostranjenosti te daje kratak osvrt na neke zanimljive vrste medonjica u Hrvatskoj. Kako bi se
odredio stupanj istrazenosti potporodice Arctiinae u Hrvatskojnapravljena je usporedba s dobro istra-
Zenim faunama medonjica Italije, Slovenije, Austrije i Madarske. Uz to, tijekom rujna 1997. godine na
podrudju donjeg toka rijeke Neretve prvi puta je sakupljeno pet primjeraka vrste Rhyparioides metelka-
na (Lederer, 1861) za faunu Hrvatske. Narednih Sest primjeraka te vrste sakupljeno je na istom podruc-
ju u kolovozu 2012. godine. Ovo je najjuznija tocka rasprostranjenja ove vrste u Europi, sto ovaj nalaz
¢ini faunisticki jako zanimljivim. Najbliza populacija ove vrste nalazi se 400 kilometara sjeverno u
Madarskoj.

Kljucne rijeci: Rhyparioides metelkana, Arctiinae, medonjice, Hrvatska, rasprostranjenost, raznoli-
kost, biogeografija

INTRODUCTION

In the last 20 years a large number of scientific papers have been published on the
subject of the Lepidoptera fauna of Croatia. Some of them have dealt with new species
recorded for fauna of Croatia (Lorkovi¢, 1993; KuCiNi€ et al., 1999; Miuocr ef al., 2005,
2006, 2007a, 2011; Perkovi¢, 2006; TvrTkoviC et al., 2011; Koren, 2010, 2012a; Koren &
CernE, 2012; Koren et al., 2013; TotH et al., 2013), others with faunistical contributions
(HarNEeR, 1994; CarNeLUTTI, 1994; HABELER, 2005; Miuoct et al., 2007b; WITHRINGTON &
VerovNIK, 2008; KoreN & Lapavac, 2010, 2013; Kucinic et al., 2011; SASIC & Minocr, 2011;
Koren, 2012b; Spantc, 2012; TVRTKOVIC ef al., 2012), and some with the ecological features
of Lepidoptera in certain areas (HaBELER, 2005; KucINIC et al., 2013; Minoct ef al., 2007a,
2011). From the above-mentioned papers, data about the Erebidae, subfamily Arctiinae
are found only in a faunistical — ecological article about Lepidoptera species occurring
on the island of Krk where 29 species from this subfamily are listed (HaABELER, 2005), and
in a faunistical paper dealing with the Macroheterocera present in central Istria with 25
recorded species (KoreN & Lapavac, 2013). A book by Habeler also lists the highest
number of Lepidoptera species for fauna of Croatia and it is the most extensive faunisti-
cal work about the given area with 1502 species recorded (HaBtLER, 2005). Most species
of the subfamily Arctiinae are generally medium-sized and large moths with generally
nocturnal habits, except e.g. the species Euplagia quadripunctaria (Poda, 1761), Amata
phegea (Linnaeus, 1758), A. marjana (Stauder, 1913) that exhibit pronouncedly daily activ-
ity. Most of the species have expressive patterns, with some genera with uniform yellow,
white or grey wing colours. Generally, identification of species is usually feasible by their
external appearance except in some genera like Eilema, Spiris, Setina etc. where the anal-
ysis of morphological features of genitalia is often inevitable.

The taxonomical status of the Arctiidae family (ForsTEr & WoHLFART, 1960; CurNY &
NIELsEN, 1996; KiTcHING & RAwLINS, 1999; SKINNER, 2009) has been changed due to new
research and now Arctiinae have the status of subfamily within the family Erebidae (e.g.
FiBIGER et al., 2011; YELA ef al., 2011; WrrT et al., 2011). In the last 15 years molecular
methods have contributed a lot to knowledge in the areas of evolution, taxonomy, sys-
tematics, phylogeography and phylogeny for different animal groups (e.g. SkeT et al.,
2001; VErROVNIK et al., 2004, Pauws et al., 2006, 2008; BaLiNT ef al., 2009; GraF et al., 2012;
Biranpzia et al., 2013; KLoBUCAR et al., 2013; CuisaMERA et al., 2014; MAGUIRE ef al., 2014;
PopNar et al., 2014; PreviSiC et al., 2014) including Lepidoptera (e.g. SmavoNeN et al., 2011;
Zawuiri et al., 2011, 2013; BAtori et al., 2012; Penz et al., 2012; BEreczki ef al., 2013; MATos-
Magravi et al., 2013). Until recently, the largest family of Lepidoptera species was Noc-
tuidae (s.1.) with more than 35 000 described species in more than 4200 genera (KrrcaiNG
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& RawLins, 1999). New phylogenetic research supported not only by morphological data
of adults and larvae (KitcHING & RawLiNs, 1999) but also by molecular data (e.g. Zanir1
etal., 2011,2013) led to substantial changes in the systematics of the noctuoid clade. Some
of the subfamilies of family Noctuidae were added to ,new” family Erebidae (FiBiGer
etal.,2011; YELA et al., 2011; WitT et al., 2011). Family Nolidae and family Euteliidae were
singled out as separate families with 23 species (Nolidae) and only two species Eutelia
adulatrix Hiibner, 1823 and E. adoratrix (Staudinger, 1892) (FiBIGER et al., 2011) in Europe.
The former families Arctiidae and Lymantriidae have been downgraded to subfamilies
of the family Erebidae (FiBIGER et al., 2011, YELA et al., 2011; WrrT et al., 2011) and that is
a major change in the system of the superfamily Noctuoidea. The European Arctiinae
fauna counted, according to checklist of Lepidoptera species of Europe from 1996 (Cerny
& NIELSEN, 1996), 98 species. This number has been increased after a detailed revision
of this subfamily, and the subfamily Arctiinae actually counts 113 species in Europe
(YeLa et al., 2011; Wrrt et al., 2011).

The present paper has three main objectives: to establish a check list of species of the
subfamily Arctiinae in Croatia; to give a review of the distribution area and biogeo-
graphical features of this subfamily in the continental and Mediterranean parts of Croatia
and third, to review rare and interesting species of the Croatian fauna with special refer-
ence to Rhyparioides metelkana (Lederer, 1861), which is reported for the first time for
Croatian fauna.

MATERIALS AND METHODS

Research into the Lepidoptera species in valley of the Neretva River (Fig. 1) was
conducted by the Croatian Natural History Museum in Zagreb during the years 1996
and 1997 (M. Vajdi¢, D. Peli¢ Fixa, F. Perovi¢, M. Kucinic). Recent research into this area
was conducted during the year 2012 by the University of Primorska (T. Koren). All the
collected material from the research in 1996 and 1997 is part of the Lepidoptera collec-
tions of the Croatian Natural History Museum (Central collection of Hesperiidae and
Macroheterocera, Vajdi¢ Lepidoptera Collection, Kucini¢ Lepidoptera Collection), and
material collected during the research in 2012 is part of the private collection of Toni
Koren.

For the purpose of compiling the checklist and distribution of tiger moths in Croatia,
an analysis of the available literature was made (e.g. ManN, 1869; ABAFI-AIGNER et al.,
1896; Koca, 1900, 1901; GaLvacni, 1909; ABari-AIGNER, 1910; ReBeL, 1910; StAUDER, 1930;
Mvrapinov, 1958, 1961, 1976; BURGERMEISTER, 1964; KraNjCEV, 1985; CARNELUTTI, 1994;
HarNeRr, 1994; KuCiNiC et al., 1994; HaBeLER, 1976, 2005; WrTT, 1987; Wit et al., 2011;
Koren & Lapavac, 2013). The entomological collections of the Croatian Natural History
Museum in Zagreb (Central Collection of Hesperiidae and Macroheterocera, the Vajdic¢
Lepidoptera Collection, the Kucini¢ Lepidoptera Collection), of the entomological de-
partment of Varazdin City Museum and the Faculty of Forestry at the University of
Zagreb as well as material newly collected during the last 10 years (leg. I. Mihoci, leg.
M. Vajdi¢) were inspected. Identification of most of the newly collected material was
provided according to standard identification keys: ForsTER & WonLFAHRT (1960), Fajcix
(2003), SKINNER (2009), WrrT et al. (2011), and by comparison of specimens with those in
the Central Collection of Hesperiidae and Macroheterocera in the Croatian Natural Hi-
story Museum in Zagreb. For the proper identification of certain species, genital slides
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Fig. 1. Valley of the Neretva River: agricultural and natural habitats (photo V. Bukvic).

were prepared following the standard methods (boiling in 10% of KOH, 1-3 minutes).
Systematic presentation follows Wrrr et al. (2011).

Data on tiger moths species present in Austria follow Huemer (2013), for Hungary
VARGA et al. (2005), for Italy CErNY & NIELSEN (1996) and for Slovenia CARNELUTTI (1992)
including some data from WirT et al. (2011) (Tab. 1). Biogeographical characteristics of
species follow Wit et al. (2011), except for the species Amata phegea (Linnaeus, 1758) and
Amata marjana (Stauder, 1913), whose biogeographical characteristics were not given.
For these species we determined biogeographical characteristics according to the distri-
bution maps in Wit et al. (2011). According to these data A. phegea is a European species
and A. marjana is a Mediterranean-Caucasian-Asian species.

Distribution of tiger moths in Croatia is presented for two biogeographical zones: for
the continental part, which includes Pannonian and the peri-Pannonian and mountain-
ous part of Croatia (Berti¢, 2001), and for the Mediterranean part, which includes the
area of Istria, Kvarner (Primorje) and Dalmatia. So as to attempt to ensure the protection
of Rhyparioides metelkana Led. in Croatia, we do not present the exact localities in the
valley of the Neretva River where the species was found.

RESULTS AND DISCUSSION

Faunistical data

Analysis of the data from the literature and data from entomological collections, and
partial analysis of recently collected material, 55 species of tiger moths are known for
the fauna of Croatia (Tab. 1). Some new data on the distribution of some species (e.g
Eilema pygmaeola (Doubleday, 1847)) in Croatia come from distribution maps according
to Wit et al. (2011). According to these maps (WirT ef al., 2011) two species are new for
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Tab. 1. Area and number of species from subfamily Arctiinae established in Croatia, Austria,
Hungary, Italy and Slovenia.

Country Area (km?) Number of species
Croatia 56 542 55
Austria 83871 56
Hungary 93 030 52

Italy 301 336 68
Slovenia 20253 44

fauna of Croatia, Ocnogyna parasita (Hiibner, 1790) and Eilema costalis (Zeller, 1847).
Therefore, these species are included in the checklist. Eilema pseudocomplana (Daniel,
1939) is included because of its presence in the Mediterranean part of Croatia, on the
island of Krk (HaBEeLER, 2005). The species Hyphoraia testudinaria (Fourcroy, 1785) is not
included in the Croatian fauna although noted according to maps by Wirr et al. (2011,
pp. 129). Istria is marked as a distribution area following the citation: , This species is a
European montane species occurring in Pyrenees, the Alps, the Apennines and in Sicily”
(WrrT et al., 2011). Cymbalophora pudica (Esper, 1784) is included only for the Mediter-
ranean part of Croatia, because we found this species mostly at the seaside, and never
in the continental Croatia. Similar cases are Phragmatobia placida (Frivaldszky, 1835) and
Dysauxes famula (Freyer, 1836), which are presented in the maps in Wit et al. (2011) for
the Mediterranean and continental parts of Croatia. In the literature, we found no refer-
ences to the presence of these species in the continental areas of Croatia (e.g. MLaDINOY,
1958, 1976; KraNJCEY, 1985; KUCINIC et al., 1994) nor are there any specimens in our mu-
seum collections from this area. The species Hyphoraia aulica (Linnaeus, 1758) is not
marked on the map in Wit et al. (2011), but we included this species, because it was
found in the Mediterranean and continental parts of Croatia (e. g. STAUDER, 1930; MLADI-
Nov, 1976). For species Parasemia plantaginis (Linnaeus, 1758) we believe that in Croatia
the subspecies interrupta (Schawerda, 1910) (Scuawerpa, 1910) is present, according to
Dusarorov (2010).

In the Mediterranean part of Croatia 50 species of Arctiinae are present and 49 species
in the continental part (Tab. 2). Most of the species are present in both areas (44 species,
representing 84.8% of the total). Six species are present only in the Mediterranean area
and five species are present only in the continental area. These data indicate relatively
great similarities of tiger moth fauna in the continental and the Mediterranean parts of
Croatia, although 11 species are specific to only one of the two areas. One of the reasons
for this is the relatively large distribution area of most of the species presented in the
Croatian fauna (Wrrr ef al., 2011). The large area of distribution of these species is pro-
bably caused by their ecological adaptations to different habitats that are widespread.

To determine the level of research into the fauna of a certain area, the fauna of that
area should be compared with same segment of fauna in some other, preferably well-
researched area. When conducting these analyses, one should take into consideration
the size of the researched area and its habitat diversity. Our comparison included data
for areas of Italy, Slovenia, Austria and Hungary that differ considerably, but are the only
areas available for comparison because of the high level of research into the fauna of
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Tab. 2. Number of species and percentage of biogeographical features of Arctiinae in Cro-
atia, and in Continental and Mediterranean part of Croatia.

Biogeogeographical Croatia Continental part | Mediterranean part
characteristics N % N % N %
Western Palaearctic Species 6 (9.9) 6 (12.1) 6 (12.0)
Trans-Palaearctic Species 22 (39.8) 20 (40.7) 20 (40.0)
Euro-Siberian Species 10 (18.0) 10 (20.2) 7 (14.0)
Palaearctic-Palaeotropical species 1 (1.9) 1 (21) 1 (2.0)
Holarctic Species 4 (7.6) 4 (8.2) 4 (8.0
Holo-Ponto-Mediterranean species 1 (1.9 1 @1 1 (2.0)
Adriato-Ponto-Mediterranean species 1 (1.9) 1 (21 1 (2.0
Ponto-Mediterranean-Anatolian species 1 (1.9) 1 (21) 1 (2.0)
Ponto-Mediterranean species 2 (3.8) - 2 (4.0
South-western Mediterranean species 1 (1.9) - 1 (2.0)
Mediterranean-Caucasian-Asian 1 (1.9 1 (2.1 1 (2.0
Mediterranean-Iranian species 1 (1.9 - 1 (2.0)
Mediterranean-Turkestanian species 1 (1.9 1 (21) 1 (2.0)
Mediterranean-western Asiatic species 1 (1.9) 1 (21) 1 (2.0)
Alpine-Mediterranean species 1 (1.9) 1 (21) 1 (2.0)
European species 1 (1.9 1 (21) 1 (2.0)
Summary 55 (100 %) 49 (100 %) 50 (100 %)

tiger moths and the partial similarities in climatic and vegetation features. In Slovenia
there are 44 species recorded (CarNELUTTI, 1992; WrTT et al., 2011), in Austria 56 (Hue-
MER, 2013), in Hungary 52 (Varaa et al., 2005) and in Italy 68 (CerNY & NIELSEN, 1996)
(Tab. 1). Based on these data, taking into account the size of the compared areas and their
climatic features, we can conclude that in Croatia 90 to 95 % of potential tiger moth
fauna has been recorded. This high percentage of recorded tiger moth species indicates
the high level of research into this group in Croatia, especially compared to other groups
of insects. In the future we can expect to find only few species that are not recorded in
Croatian fauna, their value inhering in the better knowledge of the distribution and
biogeographical features of this subfamily in certain areas of Croatia derived thereby.

In the Croatian fauna, beside common species found either in the whole territory, or
in Mediterranean or continental part, several interesting species are singled out, espe-
cially two of them that are very locally distributed: Rhyparioides metelkana Led. (Fig. 2)
and Spiris slovenica (Daniel, 1939), and some that are rare in the Croatian fauna like the
species Eilema pseudocomplana (Daniel, 1939) and Pericallia matronula (Linnaeus, 1758). For
these species we give a short review of their biological features like their morphology,
number of generations per year, similar species, larval host plants and distribution.

In the research of entomofauna of the lower course of the Neretva River during the
year 1997 the species Rhyparioides metelkana was recorded for the first time in the Croatian
fauna. Record of this tiger moth was confirmed during the year 2012 (leg. T. Koren) in-
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Fig. 2. Rhyparioides metelkana (Lederer, 1861), male, collected in the valley of the Neretva
River, 1997 (photo B. Hrasovec).

dicating that the species R. mefelkana is a permanent element of fauna of this area. Large-
scale migration is very improbable due to the available bionomy data (Faj¢ix, 2003; Wrrt
et al., 2011) and therefore the population in the Neretva valley can be considered as na-
tive in this area. In Europe this tiger moth is relatively rare, distributed in scattered
populations in Central Europe, in France, Germany, Hungary, Austria, Slovakia, Neth-
erlands and Bulgaria (Fig. 3). Those populations may have high abundance (Wrrr et al.,
2011) but according to our research that was not determined for the population found
in the area of the lower course of the Neretva River where 5 specimens (1 female, 4 males)
were collected in one night in September 9" 1997 (leg. M. Vajdi¢, F. Perovié, D. Peli¢ Fixa,
M. Ku¢ini¢), and 6 specimens (2 females, 4 males) on August 7" 2012 (leg. T. Koren).

According to its basic biological features R. metelkana is a strongly hygrophilous spe-
cies that can be found in large lowland marshes and swamps, stream valleys and lake
shores with wetland larval host plants. R. metelkana has only one generation per year,
with adults flying from June to August (Fajcix, 2003; WrrT et al., 2011). In the area of the
lower course of the Neretva River this species was found not only in August but also at
the beginning of September (9 September 1997), which was probably caused by the south-
ern position of this population as compared to those of other populations in Central
Europe (FajCik, 2003). This is a nocturnal species with adults coming to the lamp. Larvae
feed on hygrophilous plant species Caltha palustris and Mentha aquatica to which they
will often swim. Sexual dimorphism is expressed, the forewings in males are yellow but
light brown in females. R. metelkana has recognizable morphological features; similar
species in Europe are Diacrisia sannio (Linnaeus, 1758) and Rhyparia purpurata (Linnaeus,
1758) from which it can be easily distinguished. Because this species has a distribution
area in central Europe, it would be expected to be found in the continental part of Croatia
where systematic research of Lepidoptera was conducted during the 19" and 20* (e.g.
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Fig. 3. Map of the distribution of Rhyparioides metelkana in Europe (modified according to
WirT et al., 2011). Red dot indicates findings from this paper.

ABAFI-AIGNER ef al., 1896; KraNjCEV, 1985) and not in the Mediterranean area. The valley
of the Neretva River in which this species was recorded is the first known locality for
the Mediterranean (except the Black Sea coast) and the second locality for the Balkan
Peninsula (Fig. 3). This is also the southernmost point of its distribution in Europe. In
Bulgaria R. metelkana was recorded only on the coast of Black Sea and it was until now
the only record of these species found in the Balkan Peninsula (Wit ef al., 2011). All
these data indicate that this tiger moth species is local and rare in this area and that the
population found in the area of lower course of the Neretva River is the most southern
and for sure isolated, being determined by the hygrophilous habitat. At the moment,
there is no answer to the question how this species became a faunistic element of the
area of the lower course of the Neretva River, which is separated from Central Europe
not only spatially but also by the Dinarides mountain chain. A molecular analysis of the
population found in the lower course of the Neretva River and of populations from
Central Europe would contribute to a better knowledge of the phylogeography and
distribution of this species in this part of Europe. Genus Rhyparioides Butler, 1877 has
four Palaearctic species. Others are: Rhyparioides amurensis (Bremer, 1861), Rhyparioides
nebulosa Butler, 1877 and Rhyparioides subvaria (Walker, 1855). This genus is generally
eastern Asiatic, and only R. metelkana is distributed in Europe and has Trans-Palaearctic
type of distribution. It is also present in southwest Siberia, the Russian Far East (Primo-
rye), northern China and Japan.

The discovery of this tiger moth species is one of the most interesting findings in the
last three decades for the Lepidoptera in Croatia. It shows certain specific features of the
area of the lower course of the Neretva River that needs to be protected due to anthro-
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pogenic influence, in the first place land reclamation and agriculture (Fig. 1). This area
is recognized as extremely valuable because of the wetland areas that are included in
the Ramsar Convention that protects wetland areas around the world. Because R. metel-
kana is present in hygrophilous habitats it is also protected by the Ramsar Convention,
but there are some other habitats that should be protected in the lower course of the
Neretva River, especially meadow biotopes that are maintained through anthropogenic
activity (mowing, low intensity grazing). Because of exceptional biodiversity, this who-
le area should have a higher level of statutory protection e.g. it should be a nature park
but with special management plans for particular types of habitat types and groups of
organisms that inhabit this area. Aside from R. metelkana in the valley of the Neretva
River, from the subfamily Arctiinae we also found the species: Spilosoma lubricipedum
(Linnaeus, 1758), Phragmatobia fuliginosa (Linnaeus, 1758), Arctia villica (Linnaeus, 1758),
Euplagia quadripunctaria (Poda, 1761), Cymbalophora pudica (Esper, 1784), Spiris striita
(Ménétries, 1832), Thaumata senex (Hiibner, [1808]), Eilema caniola (Hiibner, [1808]), Eile-
ma cf. complana (Linnaeus, 1758), Eilema sororcula (Hufnagel, 1766) and Dysauxes famula
(Freyer, 1836) (KucINi€ ef al., 1996; T. Koren, unpublished data). In addition, in the valley
of the Neretva River the butterfly species Danaus chrysippus (Linnaeus, 1758) was recor-
ded for the first time for the fauna of Croatia (PErxkovic, 2006).

The second most interesting species in the subfamily Arctiinae in Croatian fauna is
Spiris slovenica. This is the species of which Wit ef al. (2011) wrote: , One of the most
surprising findings of the revision of the European Arctiini was the recognition of the
species distinctness of S. slovenica”. This species was described in 1939 as subspecies
Coscinia striata ssp. slovenica (Daniel, 1939). Revision of the subfamily Arctiinae changed
its status into the species Spiris slovenica (WrtT et al., 2011). Spiris slovenica shows a low
rate in external morphology from S. striata, but analyses of genitalia, especially of the
male, clearly distinguish these two species (WrrT et al., 2011). Until now it was only re-
corded in Croatia, Slovenia and Austria (Wrtt et al., 2011, HuemEer 2012, 2013). Specimens
found in Croatia listed in the monograph Noctuidae Europaeae, vol. 13 originate from
eggs collected in the area of Rovinj that were successfully grown to adult stages (Wrrt
et al., 2011). In the paper about Bombyces and Sphinges in the upper part of the valley
of the River Kupa (region Gorski kotar), Mladinov recorded taxa , Conistra striata slov-
enica” (MrLapiNov, 1976). Analysing the morphology of male genitalia of specimens in
,Central collection of Hesperiidae and Macroheterocera” in the Croatian Natural His-
tory Museum in Zagreb showed that two specimens (KriZpolje, July 1891, coll. B. Gusi¢
—region Lika; Hrvatsko, 1977 leg. L. Mladinov - region Gorski kotar) belong to the spe-
cies S. slovenica. So, this species is distributed in Croatia in the Mediterranean as well as
in the continental part. WrrT et al. (2011) reported that S. slovenica is an eastern alpine
endemism, distributed in Julian Alps and the northwestern hilly and mountainous ar-
eas in Slovenia and Croatia. Spiris slovenica is a univoltine species with adults flying in
summer. It inhabits xerothermic meadows and steppes.

The third interesting species, Pericallia matronula, is a large, easily recognizable tiger
moth with specific morphological features that make it easily distinguished from other
European species. The map of the distribution area of these Trans—Palaearctic species by
Wit et al. (2011) also shows the northern continental part of Croatia but it is not recor-
ded for the Mediterranean area of Croatia. This species is distributed in central and in
part of northern Europe, Siberia to the Russian Far East (Primorye), China and Mongo-
lia (Wit et al., 2011). Subspecies sachalinensis lives in Sakhalin, and the subspecies hele-
na can be found in the South Kurile Islands and Japan. WrrT et al. (2011) says that in
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many areas of Europe it is quite rare and local. This is also the case in Croatia. In ento-
mological collections in Croatia only two specimens were found, both collected 100
years ago in Zagreb (10 July 1912). In fieldwork done in the last 20 years this species was
not recorded in Croatia. This is probably partly because most of the research was con-
centrated to the southern karstic areas where this species cannot be found. To determine
the true distribution area of these species in Croatia, more systematic research in the
continental part should be conducted. The species P. matronula can be found in different
types of forest habitats, including river valleys, larch and birch forests (especially in
Siberia). It is a univoltine species with adults flying in June and July. Larvae overwinter
twice; they are polyphagous and feed on short herbs and shrubs.

The fourth interesting species is Eilema pseudocomplana. This is a Mediterranean-Ira-
nian species that can be found in the northern continental part of Croatia (WrrT et al.,
2011), but it was also listed by HaBerER (2005) for the Mediterranean area of the Island
of Krk. The display of the distribution area of E. pseudocomplana on the map by Wirr et
al. (2011) shows distribution only in the border between Croatia and Hungary in the
northern continental area, without data for Mediterranean part of Croatia. KranjCev did
not find this species in the northern continental part of Croatia (region Podravina) dur-
ing his 14 years of systematic investigation (KranjCev, 1985). Thus, for distribution of E.
pseudocomplana in Croatia we give only data for the Mediterranean part according to
HaseLER (2005). This species is similar to other species from the caniola-subgroup, espe-
cially to Eilema caniola (Hiibner, [1808]), E. complana (Linnaeus, 1758) and E. costalis (Zel-
ler, 1847), and therefore genitalia must be studied for identification to the species level.
To determine the distribution area of these species in Croatia detailed revision of all
specimens in museum collections must be made, as well as additional field research. E.
pseudocomplana is a xerophilous species that can be found on warm lowlands and meso-
montane forest steps, rocky ground, warm grasslands in macchia, garrigues, and Med-
iterranean oak forests. It is a univoltine species with adults flying in summer months
from June to August (Wit et al., 2011). Larvae feed on different species of lichens.

From the subfamily Arctiinae, only one species, Euplagia quadripunctaria (Poda, 1761),
isincluded to the Annex of the NATURA 2000 convention (CELIK et al., 2005). This species
is very common in Croatia.

Future research into tiger moths should be directed to insufficiently explored areas
of Croatia, and this would lead to detailed knowledge about distribution of this sub-
family and some of its faunistically important species, e.g. Ocnogyna parasita Hb., Phrag-
matobia placida Friv., Pericallia matronula L., Hyphoria aulica L., Parasemia plantaginis (Lin-
naeus, 1758), Cymbalophora pudica Esp., Pelosia muscerda Hufn., P. obtusa H.-Sch., Eilema
pseudocomplana Dan., E. lutarella L., Dysauxes famula Frey.

Biogeographical data

Biogeographical analysis shows that in Croatian fauna 16 different groups of biogeo-
graphical elements can be found for the subfamily Arctiinae (Tab. 2). Most numerous
groups are Trans-Palaearctic with 22 recorded species, Euro-Siberian with 10 recorded
species and Western Palaearctic species with 7 recorded taxa. These three groups com-
prise 69.1% of tiger moth species that can be found in the Croatian fauna. In contrast, 13
biogeographical groups represent 30.9% of tiger moth species in Croatian fauna from
which 11 groups are represented by only one species (Tab. 2). Analysis of biogeograph-
ical characteristics of the subfamily Arctiinae in the Mediterranean and continental parts
showed some specificity. All biogeographical groups are present in the Mediterranean



Nat. Croat. Vol. 23(1), 2014 77

part of Croatia, in total sixteen, three of them not present in continental Croatia: Ponto-
Mediterranean, South-western Mediterranean and Mediterranean-Iranian species. Of
the remaining biogeographical groups the highest difference is present in the Euro-Si-
berian group, which has 10 species (22.2%) in the continental part and 7 species (14.0%)
in the Mediterranean part of Croatia (Tab. 2). Biogeographical characteristics of Arctiinae
fauna in different parts of Croatia have been established with reference to many factors,
especially the climatic and vegetation features in these areas and th geomorphological
processes in the past.
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SAZETAK

Prvi popis vrsta potporodice Arctiinae (Lepidoptera, Erebidae)
za Hrvatsku i nalaz Rhyparioides metelkana (Lederer, 1861), nove vrste
za hrvatsku faunu pronadene u dolini Neretve

M. Kucini¢, M. Matesi¢, T. Koren, A. Mrnjavci¢ Vojvoda, M. Vajdi¢, D. Peli¢ Fixa,
V. Bukvi¢ & tF. Perovié¢

U radu se daje prvi gjeloviti popis podporodice Arctiinae, rasprostranjenost i biogeograf-
ske znacajke u Hrvatskoj, te osvrt na neke zanimljive vrste medonjica zabiljeZenih u nasoj
fauni: Pericallia matronula L., Spiris slovenica Dan. i Eilema pseudocomplana Dan. Dosadasnjim
istrazivanjima za faunu Hrvatske utvrdeno je 55 vrsta, od ¢ega u kontinentalnom dijelu 49,
a u mediteranskom 50. Za oba podrudja zajednicke su 44 vrste (84,8 %). Tako velika fauni-
sticka slicnost uvjetovana je izmedu ostaloga i velikim podrudjima rasprostranjenja na koji-
ma je prisutan najveci broj medonjica utvrden u fauni Hrvatske. Te vrste najvjerojatnije su
dobro prilagodene na razlicite tipove stanista s velikom rasprostranjenos¢u. U svrhu utvr-
divanja stupnja istrazenosti, fauna medonjica Hrvatske usporedena je s faunama medonjica
Italije, Slovenije, Austrije i Madarske, podrudja s jako dobrom poznatom faunom ove pod-
porodice. Za odredeni broj vrsta (e.g. Ocnogyna parasita Hiib., Phragamatobia placidada Friv.,
Pericallia matronula L., Hyphoraia aulica L., Cymbalophora pudica Esp., Pelosia muscerda Hufn.,
P. obtusa Her.-Sca., Eilema pseudocomplana Dan., E. lutarella L., Dysauxes famula Frey.) to¢nije
poznavanje rasprostranjenosti trebat ¢e se utvrditi u buducim istrazivanjima.

Na podrudju donjeg toka rijeke Neretve sakupljeno je tijekom 1997. godine pet primjera-
ka mocvarne medonjice Rhyparioides metelkana Led., po prvi puta zabiljezena u fauni Hrvat-
ske (leg. M. Vajdi¢, D. Peli¢-Fixa, M. Ku¢ini¢). Nalaz je potvrden 2012. godine na istom po-
drudju (leg. T. Koren). Ovaj nalaz je znacajan jer je to najjuznija tocka u arealu te vrste u
Europi, prvi nalaz u ovom podrudju Sredozemlja i drugi nalaz za Balkanski poluotok. Prva
najbliZza populacija mocvarne medonjice udaljena je oko 400 km i nalazi se u Madarskoj.
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CHECK LIST OF THE SUBFAMILY ARCTIINAE IN CROATIA
WITH DISTRIBUTIONAL AND BIOGEOGRAPHICAL DATA

Family Erebidae Leach [1815]
Subfamily Arctiinae Leach [1815]

Spilarctia Butler, 1875

1. Spilarctia lutea (Hufnagel, 1766)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Trans-Palaearctic species.

Spilosoma Curtis, 1825

2. Spilosoma lubricipeda (Linnaeus, 1758)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Trans-Palaearctic species.

3. Spilosoma urticae (Esper, 1789)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Trans-Palaearctic species.

Hyphantria Harris, 1841

4. Hyphantria cunea (Drury, 1773)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Holarctic species.

Epatolmis Butler, 1877

5. Epatolmis luctifera ([Denis & Schiffemiiller, 1775])
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Trans-Palaearctic species.

Diaphora Stephens, 1827

6. Diaphora mendica (Clerck, 1759)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Euro-Siberian species.

7. Diaphora luctuosa (Hiibner, [1831])
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Adriato-Ponto-Mediterranean species.

Watsonarctia de Freina & Witt, 1984

8. Watsonarctia deserta (Bartel, 1902)
Distribution in Croatia: Continental part.
Biogeographical characteristics: Euro-Siberian species.

Diacrisia Hiibner, [1813]

9. Diacrisia sannio (Linnaeus, 1758)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Euro-Siberian species.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Rhyparioides Butler, 1877

Rhyparioides metelkana (Lederer, 1861)
Distribution in Croatia: Mediterranean part.
Biogeographical characteristics: Trans-Palaearctic species.

Rhyparia Hiibner, [1820]

Rhyparia purpurata (Linnaeus, 1758)

Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Trans-Palaearctic species.

Ocnogyna Lederer, 1853

Ocnogyna parasita (Hiibner, 1790)

Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Ponto-Mediterranean-Anatolian species.

Phragmatobia Stephens, 1828

Phragmatobia fuliginosa (Linnaeus, 1758)

Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Holarctic species.
Phragmatobia placida (Frivaldszky, 1835)

Distribution in Croatia: Mediterranean part.

Biogeographical characteristics: Ponto-Mediterranean species.

Parasemia Hiibner, [1820]
Parasemia plantaginis (Linnaeus, 1758)

Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Holarctic species.

Arctia Schrank, 1802

Arctia festiva (Hufnagel, 1766)

Distribution in Croatia: Continental part.

Biogeographical characteristics: Trans-Palaearctic species.

Arctia villica (Linnaeus, 1758)

Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Mediterranean-western Asiatic species.
Arctia caja (Linnaeus, 1758)

Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Holarctic species.

Pericallia Hiibner, [1820]

Pericallia matronula (Linnaeus, 1758)
Distribution in Croatia: Continental part.
Biogeographical characteristics: Trans-Palaearctic species.

Hyphoraia Hiibner, [1820]

Hyphoraia aulica (Linnaeus, 1758)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Euro-Siberian species.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Chelis Rambur, [1866]

Chelis maculosa ([Denis & Schiffermiiller], 1775)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Euro-Siberian species.

Callimorpha Latreille, 1809

Callimorpha dominula (Linnaeus, 1758)

Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Western Palaearctic species.

Euplagia Hiibner, [1820]

Euplagia quadripunctaria (Poda, 1761)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Western Palaearctic species.

Tyria Hiibner, [1819]

Tyria jacobaeae (Linnaeus, 1758)

Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Euro-Siberian species.

Cymbalophora Rambur, [1866]

Cymbalophora pudica (Esper, [1785])

Distribution in Croatia: Mediterranean part.

Biogeographical characteristics: South-western-Mediterranean species.

Spiris Hiibner, [1819]

Spiris striata (Linnaeus, 1758)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Euro-Siberian species.

Spiris slovenica (Daniel, 1939)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Alpine-Mediterranean species.

Coscinia Hiibner, [1819]

Coscinia cribraria (Linnaeus, 1758)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Trans-Palaearctic species.

Utetheisa Hiibner, [1819]

Utetheisa pulchella (Linnaeus, 1758)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Palaearctic-Palaeotropical species.

Miltochrista Hiibner, [1819]

Miltochrista miniata (Forster, 1771)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Trans-Palaearctic species.
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Nudaria Haworth, 1809

Nudaria mundana (Linnaeus, 1761)

Distribution in Croatia: Continental part, Mediterranean part.

Biogeographical characteristics: Western Palaearctic species.

Thumata Walker, 1866
Thumata senex (Hiibner, [1808])

Distribution in Croatia: Continental part, Mediterranean part.

Biogeographical characteristics: Western Palaearctic species.

Cybosia (Hiibner, [1819])

Cybosia mesomella (Linnaeus, 1758)

Distribution in Croatia: Continental part, Mediterranean part.

Biogeographical characteristics: Euro-Siberian species.

Pelosia (Hiibner, [1819])
Pelosia muscerda (Hufnagel, 1766)

Distribution in Croatia: Continental part, Mediterranean part.

Biogeographical characteristics: Trans-Palaearctic species.
Pelosia obtusa (Herrich-Schéffer, [1852])

Distribution in Croatia: Continental part, Mediterranean part.

Biogeographical characteristics: Trans-Palaearctic species.

Lithosia Fabricius, 1798
Lithosia quadra (Linnaeus, 1758)

Distribution in Croatia: Continental part, Mediterranean part.

Biogeographical characteristics: Trans-Palaearctic species.

Atolmis (Hibner, [1819])
Atolmis rubricollis (Linnaeus, 1758)

Distribution in Croatia: Continental part, Mediterranean part.

Biogeographical characteristics: Trans-Palaearctic species.

Eilema (Hiibner, [1819])
Eilema griseola (Hiibner, [1803])

Distribution in Croatia: Continental part, Mediterranean part.

Biogeographical characteristics: Trans-Palaearctic species.
Eilema depressa (Esper, [1787])

Distribution in Croatia: Continental part, Mediterranean part.

Biogeographical characteristics: Trans-Palaearctic species.

Eilema lutarella (Linnaeus, 1758)

Distribution in Croatia: Continental part, Mediterranean part.

Biogeographical characteristics: Trans-Palaearctic species.
Eilema lurideola (Zincken, 1817)

Distribution in Croatia: Continental part, Mediterranean part.

Biogeographical characteristics: Trans-Palaearctic species.
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42

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

. Eilema caniola (Hiibner, [1808])
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Holo-Ponto-Mediterranean species.

Eilema costalis (Zeller, 1847)
Distribution in Croatia: Mediterranean part.
Biogeographical characteristics: Ponto-Mediterranean species.

Eilema palliatella (Scopoli, 1763)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Mediterranean-Turkestanian species

Eilema complana (Linnaeus, 1758)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Trans-Palaearctic species

Eilema pseudocomplana (Daniel, 1939)
Distribution in Croatia: Mediterranean part.
Biogeographical characteristics: Mediterranean-Iranian species.

Eilema pygmaeola (Doubleday, 1847)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Trans-Palaearctic species.

Eilema sororcula (Hufnagel, 1766)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Trans-Palaearctic species.

Setina Schrank, 1802

Setina irrorella (Linnaeus, 1758)
Distribution in Croatia: Continental part.
Biogeographical characteristics: Euro-Siberian species.

Setina roscida ([Denis & Schiffermiiller], 1775)
Distribution in Croatia: Continental part.
Biogeographical characteristics: Euro-Siberian species.

Amata Fabricius, 1807

Amata phegea (Linnaeus, 1758)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: European species.

Amata marjana (Stauder, 1913)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Mediterranean-Caucasian-Asian species.

Dysauxes Hiibner, [1819]

Dysauxes ancilla (Linnaeus, 1767)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Western-Palaearctic species.
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54. Dysauxes famula (Freyer, 1836)
Distribution in Croatia: Mediterranean part.
Biogeographical characteristics: Trans-Palaearctic species.
55. Dysauxes punctata (Fabricius, 1781)
Distribution in Croatia: Continental part, Mediterranean part.
Biogeographical characteristics: Western Palaearctic species.



