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Abstract: We summarize the published data on occurrence of Fagivorina arenaria (Hufnagel, 1767)
in the Czech Republic. The species belongs to the European endangered moths. It occurs only very
locally and rarely in the Czech Republic. Published records come mainly from the border mountain
ranges. Newly we present records from the Beskydy Mts. and the Hruby Jesenik Mts. On the basis of our
observations and published data, F arenaria can be considered as a representative species of preserved
mountain herb-rich beech forests. Due to the very local occurrence of the species, particular associations
with mountain primeval forest and decline from some former localities, we argue that the species should
be listed in the Red List of Invertebrates of the Czech Republic in the higher categories of threat, i.e.
endangered or critically endangered.
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Introduction

Fagivorina arenaria (Hufnagel, 1767) (Lepidoptera: Geometridac) belongs to species
with a European range of distribution, extending from southern Scandinavia to Italy (incl.
Sicily) and from southern England to the Balkan Peninsula (incl. parts of Greece and Albania).
Throughout its quite wide range, F. arenaria is an endangered species. It is disappearing from
many previously known localities, especially in the northern and northwestern parts of its areal
(Miiller et al. 2019). It is therefore included in a number of European red lists, e.g. Poland
(Glowacinski 2002), Austria (Huemer et al. 1994), Germany (Trusch et al. 2011), Scandinavia
(Tingstad et al. 2017), Romania (Rékosy et al. 2003), and is extinct in England (Fox et al. 2006).
In the Czech Republic, it is considered a very local and rare species. It is listed in the Red List
of Invertebrates of the Czech Republic (Hejda et al. 2017) in the category “near threatened”.

The species has a single generation during a year (bivoltine in the southern part of its
range; Miiller et al. 2019). It inhabits mainly primeval moist beech forests or mixed mountain
forests with old beeches (Macek 2012), occasionally also old light lowland oak forests (Mack
1985). The forests habitats are typically sparse, over-aged, age-differentiated, with a moist
microclimate, tree lichens and often on north-facing slopes (Wegener 2013). Young leaves
of beech (Fagus sylvatica), oak (Quercus petraea and Q. robur) and birch (Betula pendu-
la) are reported as the host plants (Urbahn 1941; Wegner 2013). According to records from
Baden-Wiirttemberg (Germany), F. arenaria inhabits forests at altitudes of about 200 to 1000
m a.s.l., in the Alps up to the 1500 m and in Italy it can exeptionally reach 2000 m (Miiller et
al. 2019). Most of the registered records from Central Europe are from montane areas above
500 m a.s.l. (Ebert 2003).

The aim of the study is to summarize the existing papers recording the occurrence of
F. arenaria in the Czech Republic, and provide new information on the distribution of the
species in northern Moravia and Silesia. At the same time, we try to characterize the typical
habitat and the conservation status of the species in the Czech Republic.
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Fig. 1: Male of Fagivorina arenaria (Hufnagel, 1767), Dolni Be¢va, Radhost’ Mt., 3.vi.1983 (photo J. Sitek).

Distribution of the species in the Czech Republic

In the Czech Republic, the species is recorded mainly from the Czech border mountains.
The first records from Bohemia are summarized in Sterneck (1929). During the late 19th and
early 20th century, the species is listed from Mnisek pod Brdy, Trocnov, Sobotka, Frydlant,
Karlovy Vary and Marianské Lazné (Sterneck 1929). More recent records originate from the
Slepic¢i hory Mts. (Jaro$ 1984), Jizerské hory Mts. (e.g. Jizerskohorské buciny National Nature
Reserve: Soffner 1924; Krampl & Marek 1999, 2003), Novohradské hory Mts. (Zofinsky prales
National Nature Reserve, Myslivna Nature Reserve: Jaro§ & Spitzer 2004; Sumpich 2011),
Sumava Mts. (e.g. Smréina Mt., Stozec Mt., Strazny Mt.: Novak & Spitzer 1972; Krampl 1973;
Sumpich & Cerny 2010) and the Blansky les Mts. (Klet’ Mt.: Krampl 1973). From the Polish
part of the Krkonose Mts. (Jagnigtkow env.), the species was recently recorded by Chrzanowski
(2002).

There are considerably fewer published records from Moravia. During the late 19th
and early 20th century, the species was reported from Brno (Skala 1912—-1913), Drahanska
vrchovina Highlands (Ferdinandsko: Skala 1931) and the Moravian Karst (Kitiny: Skala 1931;
cf. Lastivka & Marek 2002). In the 1980s, F. arenaria was reported from the Chfiby Mts.
(Salas: Kralicek & Gottwald, 1987) and the Beskydy Mts. (Radhost’ Mt.: Sitek 1984). Recent
records came only from the Ceskomoravska vrchovina Highlands (Rostnynska obora Nature
Reserve: Sumpich et al. 1999; Zakova hora National Nature Reserve: Sumpich 2017).

In the Czech part of Silesia, only one old unspecified record of the species can be found
from the Hruby Jesenik Mts. (= Altvatergebirge, Wocke 1872). There are no more recent
published records from this area.
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Here we present new records of F. arenaria from Moravia and the Czech part of Silesia:

Moravia

Dolni Beéva (6575a), 3.vi.1983, on light, 1 &, J. Sitek leg. et coll.; 3.vii.1992, on light, 2 33, J. Sitek leg. et coll.;
10.vii.1993, on light, 3 ex., J. Sitek observ.

Note: southern slope of the Radhost’ Mt. (49°28°30”N, 18°13’8”E), ca. 670 m a. s. L., birch forest and adjacent herb-rich
beech forest (habitat L5.1, sensu Chytry et al. 2010).

Silesia
Ludvikov pod Pradédem (5869d), 8.vii.2023, UV light trap, 1 &, J. Bene$ & L. Spitzer leg., J. Benes det. et coll.

Note: Jeleni bu¢ina Nature Reserve (50°6°42”N, 17°17°56”E), 910 m a. s. L., herb-rich beech and ravine forests (habitat
L4 and L5.1).

Louéna nad Desnou — Rejhotice (5969a), 24.vi.2022, UV light trap, 1 £, J. Kasak leg., J. Benes det. et coll.
Note: Buc¢ina pod FrantiSkovou myslivnou Nature Reserve (50°3°23”N, 17°11°47”E), 1150 m a. s. 1., montane
sycamore-beech forests (habitat L5.2).

Dolni Lomna (6477d), 10.vi.1993, on light, 3 ex., J. Sitek observ.
Note: Mionsi National Nature Reserve (49°32°19”N, 18°39°44”E), ca. 780 m a. s. 1., herb-rich beech primeval forest
(habitat L5.1).

Fig. 2: Habitat of Fagivorina arenaria, beech forest in the Jeleni bu¢ina Nature Reserve (photo L. Spitzer, 8.vii.2023).

Discussion

The recent (after 2000) occurrence of F. arenaria in the Czech Republic is restricted to the
Jizerské hory Mts., Sumava Mts., Novohradské hory Mts., Ceskomoravské vrchovina Highl.,
and Hruby Jesenik Mts. Individuals of the species have always been recorded only sporadically
(see Krampl & Marek 2003; Jaro§ & Spitzer 2004; Sumpich & Cerny 2010; Sumpich 2017;
pers. observ.). The species is more widespread in the western half of the country (especially
in the southern and northern Bohemia), whilst published records from Moravia are absent
after 2000. In Silesia the species has been recently found only in the Hruby Jesenik Mts.
The occurrence in the Moravian Karst, Chiiby Mts. and the Bilé Karpaty Mts. has not been
documented again, although entomological surveys have been conducted there (cf. Lastivka &
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Marek 2002; Gottwald & Bélin 2001; Spitzer & Benes 2023; pers. observ.). The last records
from the Beskydy Mts. date back to the end of the 20th century. Therefore, we assume that this
species became locally extinct in some Moravian localities during the last century.

The localities where F. arenaria was sampled belong to montane deciduous forests. In the
majority, it was the herb-rich beech forest (L5.1; sensu Chytry et al. 2010). Most of these are
areas of high natural importance and protected as primeval forest nature reserves. However,
the association of the species to the habitat will be more complex. Not only the host plants, but
also the different age structure of the forest and the general quality of the environment will be
drivers of the species’ occurrence (see Ebert 2003; Weggener 2013). For example, some authors
suggest a significant relationship between F. arenaria and the presence of tree lichens as resting
sites for imagoes. Due to their wing coloration pattern, cryptic on the background of lichens,
imagoes can escape the attention of the visually oriented predators (Bergmann 1955; Lechner
1999; Wegener 2013). Laboratory breeding experiments indicate that F. arenaria caterpillars
require a higher humidity during their development (Wegener 2013). Such conditions occur
particularly in primeval forests.

We can conclude that F. arenaria belongs to the rare species of the Czech Republic.
Its presence indicates mainly preserved mountain deciduous forests of the primeval nature.
Unfortunately, it seems that the species has been declining from the Czech Republic during
the 20th century, especially from the regions at lower elevations. The reasons for the local
extinction of F. arenaria are definitely related to intensive forest management, clear-cutting of
primeval deciduous forests and their replacement by monocultures of mainly conifers (da Silva
etal. 2019). Nor we can exclude the negative effects of climate changes on isolated populations
of the species, in recent decades (see Linder et al. 2010). Therefore, we suggest that F. arenaria
should be considered endangered and declining species in the Czech Republic. Hence, we
recommend changing the conservation status of the species in the red List of Invertebrates
of the Czech Republic (Hejda et al. 2017) from current “near threatened” to “endangered” or
“critically endangered”.

Acknowledgements: We would like to thank Monika Mazalova (Olomouc) for reading the text and for her
valuable comments. The research was supported by the project IGA PrF 2024 014, Palacky University Olomouc.

References

Bergmann A. (1955): Die GroBschmetterlinge Mitteldeutschlands. Bd. 5/1 und Bd. 5/2. Spanner. Urania Verlag,
Leipzig/Jena, 1267 pp.

Gottwald A. & Bélin V. [eds] (2001): Motyli Bilych a Bielych Karpat. — Sborn. Pfirodov. klubu, Uherské Hradisté,
Suppl. 7: 1-154.

Ebert G. [eds] (2003): Die Schmetterlinge Baden-Wiirttembergs. Bd. 9. Nachtfalter: 7. Ulmer, Stuttgart, 609 pp.

Fox R., Conrad K. F., Parsons M. S., Warren M. S. & Woiwood I. P. (2006): The State of Britain’s Larger Moths.
Butterfly Conservation and Rothamsted Research, Wareham, UK, 33 pp.

Glowacinski Z. [ed.] (2002): Czerwona lista zwierzat gingcych i zagrozonych w Polsce, Suplement. — Red list of
threatened animals in Poland, Supplement. Wydawnictwo Instytutu Ochrony Przyrody PAN, Krakow, 74 pp.

Hejda R., Farkac J. & Chobot [eds] (2017): Cerveny seznam ohrozenych druhti Ceské republiky. Bezobratli (Red List
of threatened species of the Czech Republic. Invertebrates). — Pfiroda, Praha, 36: 1-612.

Huemer P., Reiche E. R. & Wieser C. (1994): Rote Liste der gefihrdeten GroBschmetterlinge Osterreichs
(Macrolepidoptera), In: GEPP, J. [eds]: Rote Listen gefihrdeter Tiere Osterreichs. — Griine Reihe des
Bundesministeriums fiir Umwelt, Jugend und Familie, Band 2, Wien: pp. 215-264.

Chrzanowski A. (2002): Nowe dane o wystépowaniu Fagivorina arenaria (HUFNAGEL, 1767) (Lepidoptera:
Geometridae) w Polsce. — Wiad. Entomol., 21 (2): 126

192



Chytry M., Kugera T., Ko&i M., Grulich V. & Lustyk P. [eds] (2010): Katalog biotopti Ceské republiky. Ed. 2. Agentura
ochrany piirody a krajiny CR, Praha, 445 pp.

Jaro$ J. & Spitzer K. (2004): Motyli [Lepidoptera]. In: Papacek M. [ed.]: Biota Novohradskych hor: modelové taxony,
spolecenstva a biotopy. — Jiho&eské univerzita, Ceské Bud&jovice, p. 200-206.

Jaro§ J. (1984): Motyli fauna (Lepidoptera) okoli Kaplice a Slepi¢ich hor. Jihoeské Muzeum, Ceské Budgjovice,
63 pp.

Kralitek M. & Gottwald A. (1987): Motyli jihovychodni Moravy 3. OKS & OV CSOP Uherské Hradistg, 256 pp.

Krampl F. (1973): Pidalky jiznich Cech. — P¥irodov. Cas. Jiho&es., 13 (Suppl. 1): 1-74.

Krampl F. & Marek J. (1999): Prispévek k poznani soucasné fauny motylt (Lepidoptera) Jizerskych hor. — Sborn.
Sev. Muz., Piir. Védy, Liberec, 21: 145-188.

Krampl F. & Marek J. (2003): Faunisticky vyznamné nalezy motyli (Lepidoptera) v Jizerskych horach, Ceska republi-
ka, v letech 1999-2003 a ekologicko-geografické poznamky k Sifeni n€kterych druhi. — Sborn. Sev. Muz., Pfir.
Védy, Liberec, 23: 127-174.

Lastivka Z. & Marek J. (2002): Motyli (Lepidoptera) Moravského krasu. Diversita, spoleCenstva a ochrana. Korax,
Blansko, 124 pp.

Lechner K. (1999): Erstfunde von Eupithecia irriguata (Hiibner, 1813) in Westosterreich und Fagivorina arenaria
(Hufnagel, 1767) in Nordtirol (Lepidoptera, Geometridae). — Nachr. Bayer. Entomol., 48: 103—108.

Lindner, M., Maroschek, M., Netherer, S., Kremer, A., Barbati, A., and Garcia-Gonzalo, J. (2010). Climate change
impacts, adaptive capacity, and vulnerability of European forest ecosystems. — For. Ecol. Manag. 259: 698—709.

Macek J., Prochazka J. & Traxler L. (2012): Motyli a housenky stfedni Evropy. No¢ni motyli III. — pid’alkoviti.
Academia, Praha, 417 pp.

Mack W. (1985): Lepidoptera II. Teil: Rhopalocera, Hesperiidae, Bombyces, Sphinges, Noctuidae, Geometridae,
In: Franz H.: Die Nordost-Alpen im Spiegel ihrer Land tierweit. Bd. V., Innsbruck, 484 pp.

Miiller B., Erlacher S., Hausmann A., Rajaei H., Sihvonen P. & Skou P. (2019): Geometrid Moths of Europe, vol. 6,
Ennominae II. Leiden: Brill, 906 pp.

Novak 1. & Spitzer K. (1972): Vysledky faunisticko-ekologického studia Lepidopter (Noctuidae a Geometridae)
radelini§té Mrtvy luh u Volar a okoli. — Sborn. Jiho¢es. Muz. Ceské Budgjovice, Piir. Védy, 12 (Suppl. 1): 1-63.

Rékosy L., Goia M. & Kovacs Z. (2003): Catalogul Lepidopterelor Romaniei. Verzeichnis der Schmetterlinge
Ruminiens, Soc. Lepid. Rom., Cluj-Napoca, 446 pp.

da Silva, L.P.; Heleno, R.H.; Costa, J.M.; Valente, M.; Mata, V.A.; Gongalves, S.C.; Silva, A.A.; Alves, J.; Ramos, J.A.
(2019): Natural woodlands hold more diverse, abundant, and unique biota than novel anthropogenic forests:
A multi-group assessment. — Eur. J. For. Res.: 138, 461-472.

Sitek J. (1984): Pidalky (Geometridae, Lep.) v Severomoravském kraji (druhy doplnék k ¢lanku v EZ €. 5/1981). —
Entomol. zpravod. (Ostrava-Poruba): 14 (1): 12—13.

Soffner J. (1924): Uber die Schmetterlingsfauna des Isergebirges und seines Vorgelindes. — Mitt. Ver. Naturfreunde,
Reichenberg, 46: 8-50.

Skala H. (1912-1913): Die Lepidopterenfauna Méhrens. — Verh. Naturforsch. Ver. Briinn, 50 (1912): 63-241, 51
(1913): 115-377.

Skala H. (1931): Zur Lepidopterenfauna Miahrens und Schlesiens. — Acta Musei Moraviae 30 (Suppl.): 1-197.

Spitzer L & Benes J. (2023): Motyli (Lepidoptera) piirodni rezervace Makyta (CHKO Beskydy, Ceska republika). —
Acta Carpathica Occidentalis, 14: 108—132.

Sterneck J. (1929): Prodromus der Schmetterlingsfauna Bohmens. Jakob Sterneck, Karlsbad, 168 pp.

Sumpich J. & Cerny K. (2010): Schmetterlinge des Truppeniibungsplatzes Boletice: bewaldeter Berg Spi¢ak
(Tschechische Republik, Sumava) — Silva Gabreta, 16: 93—126.

Sumpich J. (2011): Butterflies and moths (Lepidoptera) of Blanice National Nature Monument (Bohemia Forest, Czech
Republic). — Silva Gabreta, 17: 83—132.

— (2017): Seznam motylid Kraje Vysoc€ina (Checklist of butterflies and moths of the Vysocina Region). Pobocka
Ces. spol. ornitol. na Vyso¢ing, Jihlava, 57 pp.

Sumpich J., Dvorék 1. & Dvoiak M. (1999): Né&které zajimavé nalezy motyla (Lepidoptera) na Ceskomoravské
vrchoving II1. — Vlastiv. Sborn. Vysoc¢iny, Odd. Véd Ptirodnich, 14: 177-181.

Tingstad L., Gjerde 1., Dahlberg A. & Grytnes J. A. (2017): The influence of spatial scales on Red List composition:
Forest species in Fennoscandia. — Global Ecology and Conservation. 11: 247-297.

Trusch R., Gelbrecht J ., Schmidt A., Schénborn C., Schumacher H., Wegner H. & Wolf, W. (2011): Rote Liste und
Gesamtartenliste der Spanner, Eulenspinner und Sichelfliigler (Lepidoptera: Geometridae et Drepanidae)
Deutschlands. Stand Januar 2008 (geringfiigig ergidnzt 2011). — In: Binot-Hatke M., Balzer S., Becker N.,
Gruttke H., Haupt H., Hofbauer N., Ludwig G., Matzke-Hajek G. & Strauch M. (Red.): Rote Liste gefahrdeter
Tiere, Pflanzen und Pilze Deutschlands, Band 3: Wirbellose Tiere (Teil 1). — Minster (Landwirtschaftsverlag).
— Naturschutz Biol. Vielfalt, 70 (3): 287-324.

193



Urbahn E. (1941): Die Jugendstinde von Boarmia arenaria Hufn. (angularia Thnbg., Lep. Geom.). — Zeit. Wien.
Entomol. Ver., 26: 81-84.

Wegner H. (2013): Bestandssituation und Habitatpraferenz einiger Spannerfalter-Arten im ordwestdeutschen Tiefland
(Lep., Geometridae). — Melanargia, 25 (3): 109-158.

Wocke M.F. (1872): Verzeichnif} der Falter Schlesiens. — Zeitschr. Entomol. (Breslau), 3: 1-86.

Author’s addresses: Tomas Kuras; Department of Ecology and Environmental Sciences,
Faculty of Science, Palacky University Olomouc, Slechtitelti 241/27,
CZ-783 71 Olomouc — Holice; E-mail: tomas.kuras@upol.cz

Jifi Benes; Department of Ecology and Conservation Biology,
Institute of Entomology, Czech Academy of Sciences, Branisovska 31,
CZ-370 05 Ceske Budejovice, Czech Republic; E-mail: BenesJir@seznam.cz

Josef Kasak; Department of Forest Protection and Wildlife Management,
Faculty of Forestry and Wood Technology, Mendel University in Brno,
Zemédeélska 3, 613 00 Brno, Czech Republic; E-mail: AboVic@seznam.cz

Lukas Spitzer; Museum of the Moravian Wallachia Region, Horni namésti 2, CZ-
755 01 Vsetin; E-mail: spitzer.lukas@gmail.com

Jan Sitek; Hasi¢ska 3031, CZ-738 01 Frydek-Mistek;
E-mail: jansitek007@gmail.com

194



