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Abstract

The distribution of Bolbelasmus unicornis (Schrank, 1789) is critically reviewed throughout its range with
emphasis on the Czech Republic and Slovakia. The species has been reliably recorded from 377 localities
in 19 countries. New records are given from 152 localities of Bulgaria, Czech Republic, Germany, Hun-
gary, Italy, Moldova, Poland, Romania, Serbia, Slovakia, Turkey, and Ukraine. For Germany, the species
is recorded for the first time in 54 years. The occurrence of the species in Switzerland is confirmed by
two historical specimens from Ziirich. The only known historical specimen labelled “Kaukasus” is given,
which could originate from Russia, where this species has not been recorded before (however, confusion of
the locality label cannot be ruled out). All published faunistic data from across the range are presented here
in full, in several cases supplemented by details subsequently obtained by the author. Distribution maps
are compiled separately for the Czech Republic and Slovakia, and for the entire range. A separate map is
also available for Hungary, where approximately one-third of the known localities are located. Statistical
data concerning the flight activity of adults, seasonal dynamics for part of the distribution area, details
of records and notes on the bionomy and ethology of the species are provided. Possible feeding strategies
for adults and larvae of B. unicornis are discussed, as well as current knowledge of the natural history of
various representatives of the subfamily Bolboceratinae. A monitoring method for the species is proposed.
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Introduction

Bolbelasmus unicornis (Schrank, 1789) is a European species of earth-borer beetle ex-
tending into the western Asian part of Turkey with the centre of distribution in the
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Pannonian Basin (see Faunistic records and Fig. 18). It is a medium-sized bolboce-
ratine which was the subject of considerable interest to the insect collectors as early
as the 19 century because of its interesting and attractive appearance (for male and
female habitus see Figs 1-3, 21). In literature, the body length of adults is reported to
be 12.0-15.0 mm (Savchenko 1938; Endrédi 1956; Panin 1957; Miksi¢ 1958, 1960;
Medvedev 1965; Machatschke 1969; Baraud 1992; Hirka 2005; Ballerio et al. 2014).
According to measurements taken during this study on ca. 800 specimens, the body
length of this species ranges between 9.5-14.5 mm. Bolbelasmus unicornis is considered
an endangered species with bioindicator significance throughout its range (see Habitat
preferences). For this reason, it has been listed as a species of special conservation in
many European countries. At the instigation of Slovakia, it has been included in An-
nexes II and IV of the Habitat Directive of the European Union (species in need of
strict protection). As very few faunistic records are known from most countries, each
new record is critically important to increase our knowledge to implement appropriate
conservation strategies for the species. For more than 50 years the species has not been
recorded in France, Slovenia, Bosnia and Herzegovina, Albania, and Moldova. It is
probably extinct in France, Switzerland, Poland, and the Czech Republic.

The species was described as Scarabaeus unicornu by Schrank von Paula (1789)
and subsequently as S. aeneas by Panzer (1793a). Since the end of the 18" century,
the species was often confused with Scarabaeus quadridens Fabricius, 1781 from India
and later synonymised with it (Panzer 1793b, 1795, 1802; Illiger 1798; Duftschmid
1805; Sturm 1805, 1843; Schonherr 1806; Skrimshire 1812; Dejean 1821, 1833,
1836; Curtis 1829a, b, 1837; Stephens 1829, 1830, 1839; Eichwald 1830; Laporte de
Castelnau 1840; Heer 1841). However, Illiger (1800) had already assumed that these
were two distinct species. It was only Klug (1843) who separated the two species from
each other, however, later authors (e.g., Erichson 1847; Gaubil 1849; Kiesenwetter and
Schaum 1849; Redtenbacher 1849, 1858, 1874; Westwood 1852; Oechsner 1854;
Lacordaire 1856; Calwer 1858; Fuss 1858; Gerstaecker 1863; Stierlin and Gautard
1867; Gemminger and Harold 1869; Mulsant and Rey 1871; Bertolini 1872; Jiger
1884; Seidlitz 1891; Luigioni 1929) continued to list the name guadridens among
synonyms and often ascribed authorship of this species name to Panzer (1795). The
same mistake was reported in both editions of the Catalogue of Palearctic Coleoptera
(Kral et al. 2006; Nikolajev et al. 2016).

Given its secretive lifestyle and lack of knowledge of effective collecting methods, the
distribution and bionomy of B. unicornis are poorly known. Adults spend most of their
time underground, with above-ground activity limited to short flight periods when they
fly very close to the ground just after sunset (see Natural history of Bolboceratinae in this
study). Nothing is known about the immature stages and the diet of adults and larvae.
However, some authors assumed that both adults and larvae feed on hypogeous fungi
(e.g., Saj6 1910a, b; Ohaus 1929; Roubal 1936; Koch 1989; Bratek et al. 1992; Merkl
2003, 2014, 2015; Nédai 2006). Adults, like in other members of the genus Bolbelasmus,
are able to stridulate loudly, a fact first mentioned by Ghiliani (1847). Individuals of
B. unicornis produce a wide range of sounds, varying in intensity and other characte-
ristics depending on whether it is in response to a disturbance or part of their normal
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activities (pers. obs.). In the congeneric species B. gallicus (Mulsant, 1842) and B. brancoi
Hillert & Kral, 2016, this ability has also been recorded in larvae (Verdu et al. 1998:
B. brancoi listed as B. bocchus (Erichson, 1841); Verdu et al. 2004; Rahola Fabra 2004).

Materials and methods

The nomenclature used in this research follows Howden et al. (2007), Smith (2009),
and Nikolajev et al. (2016), with corrections according to Bouchard and Bousquet
(2020) and Ziani et al. (2021). The taxon Bolbocerodema Nikolajev, 1973 is considered
here to be a subgenus of the genus Bolbocerosoma Schaefler, 1906, in accordance with
Krikken (1979) and Smith (2009). The concept of Bolboceratinae as a subfamily of
Geotrupidae is consistent with Lawrence and Newton (1995), Verdu et al. (2004),
Howden et al. (2007), and Nikolajev et al. (2016).

Faunistic records from the Czech Republic and Slovakia are divided into
paragraphs beginning with a number representing the code of the faunistic square
that refers to the Central European grid for mapping fauna and flora (Fig. 9; also see
e.g., Zeleny 1972; Novak 1989; Pruner and Mika 1996; Kolouch 2002). For other
countries, the records are divided into paragraphs according to the largest superior
administrative units or traditional regions. The countries, the faunistic square codes
and the administrative units/traditional regions are ordered according to their
geographical positions from east to west and from north to south. A question mark
at the beginning of a faunistic record indicates dubious data. For protected areas in
the Czech Republic and Slovakia, three acronyms are used in the text: PP — Ptirodni
pamiétka (= Natural Monument), PR — Ptirodni rezervace (= Nature Reserve), and
NPR - Nidrodni pfirodni rezervace (= National Nature Reserve). The abbreviation
FSLG means flying slowly low above the ground. The following acronyms are used for
time zones: CEST — Central European Summer Time, and EEST — Eastern European
Summer Time. The abbreviation representing a collector/observer (see list below) with
no further details mentioned means the collector and depository are identical (leg.
and coll.). All details regarding observations of adults of B. unicornis (in particular
their flight activities) were provided by the listed participants of these observations.
The material has been identified by the author, the curators of the collections, or the
observers and collectors listed.

The following systems are used to transliterate cited literature and geographical or
personal names in the Cyrillic and Armenian scripts: BGN/PCGN 2013 Agreement
for Bulgarian, BGN/PCGN 1947 System for Russian, BGN/PCGN 2005 Agreement
for Serbian, BGN/PCGN 2019 Agreement for Ukrainian, and BGN/PCGN 1981
System for Armenian.

For the distribution map of the Czech Republic and Slovakia, the records are di-
vided into three time periods: the records before 1960, records between 1960-1999,
and records after 1999 (Fig. 9). This map was compiled by manually placing the circles
in the grid map used for faunistic research in these countries in standard free graphics
software. For the distribution maps of Hungary and Europe, the following time peri-
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ods are used: records before 1950, records between 1950—1999, and records after 1999
(Figs 12, 18). These maps were created using the Google Maps web application by in-
serting specific GPS coordinates into the system. GPS coordinates were obtained from
collectors or providers of the sightings listed for each faunistic record. In cases where
the exact GPS coordinates were not known (e.g., records from literature), the midpoint
GPS coordinates of the village, town, county, or area were used.

Statistics on flights of adults were compiled for eight localities (seven Slovak and
one Serbian), for which detailed data were available (Tables 1-8). A table with the
same statistics was also created for the published data from the Italian locality of Cor-
denons (Table 9; Glerean and Stefani 2019).

The graph of seasonal dynamics was generated with data obtained from countries
of the Pannonian Basin for which data on a minimum of 30 specimens were available
(Fig. 19).

The dates of Panzer’s works are adopted from Bousquet (2016) and Alonso-
Zarazaga and Evenhuis (2017). Panzer (1793a) is cited according to Sherborn (1902),
Hillert et al. (2016) and Lobl and Lébl (2016). Kuthy’s book (1898) is cited following
Bousquet (2016), but with some modifications.

Acronyms for the collectors, observers, and institutes

ABC Attila Baldzs, Camovce, Slovakia

ABZ Andrii Ivanovych Bachynskyi (Amapiit IBanosuu Baumncekuii), Zalish-
chyky, Ukraine

ADW Alexander Dostal, Vienna, Austria

AGB Andris Goér, Biatorbdgy, Hungary

AHB Adam Hergovits, Bratislava, Slovakia

AKB Attila Kotdn, Budapest, Hungary

AMK Andrds Mété, Kecskemét, Hungary

APC Alexandru-Mihai Pintilioaie, Comanesti, Romania

APE Attila P4l, Exd, Hungary

APO Antonin Peutlschmid, Olomouc, Czech Republic

ARC Adrian Ruicinescu, Cluj-Napoca, Romania

ASH Ales Sedldcek, Hranice, Czech Republic

ASK Artur Anatoliiovych Shekhovtsov (Apryp Amaroaiiiosuu [IlexoBros),
Kharkiv, Ukraine

AUP Akos Uherkovich, Pécs, Hungary

BBO Boris Bubenik Sr., Ostrava, Czech Republic

BCK Csaba Bin, Kecskemét, Hungary

BJN Jiti Brestovansky Jr., Neratovice, Czech Republic

BJO Boris Bubenik Jr., Ostrava, Czech Republic

BKL Bence Krajcsovszky, Ldbatlan, Hungary

BMP Marek Bunalski, Poznan, Poland

BSP T Svatopluk Bily, Prague, Czech Republic

BVK Bohdan Mykolaiovych Vasko (Boraan Mukoaatiosuu Bacwko), Kyiv, Ukraine
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Csaba Bartha, Eger, Hungary

Csaba Bir6, Kecskemét, Hungary

Csaba Kutasi, Zirc, Hungary

Cosmin-Ovidiu Manci, lasi, Romania

Csaba Szabdky, Budapest, Hungary

Csaba Szinetdr, Szombathely, Hungary

Csaba Vaddsz, Kecskemét, Hungary

Christian Wieser, Pischeldorf, Austria

Dan Cagének, Otrokovice, Czech Republic

David Hreben, Havifov, Czech Republic

David Hordk, Prostéjov, Czech Republic

Daniel Jufena, Prostéjov, Czech Republic

Denis Keith, Chartres, France

David Krél, Prague, Czech Republic

Dragan Pavicevi¢ (Aparan ITaBuhesuh), Belgrade, Serbia
Dmytro Protopopov (Amurpo ITporononos), Semyhiria, Ukraine
Dominik Rabl, Vienna, Austria

Dalibor Vsiansky, Brno, Czech Republic

Dusan Vacik, Hranice, Czech Republic

Daniel Vit, Zlin, Czech Republic

Eduard Jendek, Bratislava, Slovakia

Ferenc Klecska, Dunaharaszti, Hungary

Filip Pavel, Tynisté nad Orlici, Czech Republic

Filip Strba, Bratislava, Slovakia

Frantisek Stépa’nek, Pterov, Czech Republic

Florian Theves, Weingarten (Baden), Germany

Filip Trnka, Rychnov nad Knéznou, Czech Republic
Filip Trojan, Velké Némcice, Czech Republic

Adim Gér, Biatorbdgy, Hungary

Gergely Petranyi, Budapest, Hungary

Geoflrey Miessen, Li¢ge, Belgium

Gy6z6 Szél, Budapest, Hungary

Hryhorii Mykolaiovych Demydov (I'puropiit Mukoaaiiosua Aemnaos),
Odessa, Ukraine

Heinz Mitter, Steyr, Austria

Hennadii Tarasenko (I'ennaaiit Tapacenko), Rzhyshchiv, Ukraine
lonut Stefan Iorgu, Bucharest, Romania

Ivo Jenis, Ndklo, Czech Republic

Ivo Martint, Olomouc, Czech Republic

Ivan Marvan, Pardubice, Czech Republic

Ivan Palousek, Olomouc, Czech Republic

Imre Retezdr, Budapest, Hungary

Ilja Trojan, Velké Némcice, Czech Republic
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T Josef Addmek, Hradec Krdlové, Czech Republic
Jan Bezdék, Brno, Czech Republic

Josef Chybik, Modfice, Czech Republic

Jdnos Dobos, Budapest, Hungary

Jit{ Dvorék, Celtice, Czech Republic

Jiti Héjek, Hrobce, Czech Republic

Jan Helesic, Luzice (near Hodonin), Czech Republic
Jaromir Hanus, Moravské Budéjovice, Czech Republic
Jitf Hanzlik, Pferov—Popovice, Czech Republic

T Josef Jurcicek, Prague, Czech Republic

Jan Kodada, Bratislava, Slovakia

Jaroslav Kaldb, Jinacovice, Czech Republic

Jindfich Kuja, Olomouc, Czech Republic

Josef Kroslak, Plzen, Czech Republic

Josef Kadlec, Varnsdorf, Czech Republic

Jézsef Muskovits, Budapest, Hungary

} Jaroslav Mdslo, Dolni Radechovd, Czech Republic
Jan Matéjicek, Hradec Kralové, Czech Republic

Jan Pelikdn, Hradec Krélové, Czech Republic

Jiti Plechdc¢, Pecka, Czech Republic

Jindf¥ich Rygavy Jun., Ceské Budéjovice, Czech Republic
Jaroslav Resl, Snézné (near Nové Mésto nad Metuji), Czech Republic
Jan Schneider, Prague, Czech Republic

Jézsef Sar, Teklafalu, Hungary

Jiti Spruzina, Usti nad Labem, Czech Republic
Jaroslav Turna, Kostelec na Hané, Czech Republic

T Jan Vitner, Prague, Czech Republic

Jaroslav Z4k, Jezernice, Czech Republic

Karol Bucsek, Bratislava, Slovakia

Karel Dolezel, Olomouc, Czech Republic

Katrin Fuchs, Vienna, Austria

Krisztian Harmos, Eger, Hungary

Jiti Klicha, Prague, Czech Republic

Karel Pils, Hlohovec, Slovakia

Krzysztof Patka, Lublin, Poland

T Karel Pold¢ek, Vysoké Myto, Czech Republic
Kvétoslav Resl, Uhersky Brod, Czech Republic
Kldra Varga Binné, Kecskemét, Hungary

Kirill Vladimirovich Makarov (Kupuaa Baaanvnposuu Makapos), Mos-
cow, Russia

Viaclav Kfivan, Stéméchy, Czech Republic

Laszlé Addm, Budapest, Hungary

Ladislav Ernest, Nymburk, Czech Republic
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Lucian Fusu, Iasi, Romania

Lucian Héanceanu, Iasi, Romania

Ladislav Kandrndl, Kunovice (near Uherské Hradist¢), Czech Republic
Ludevit Kasovsky, Martin, Slovakia

Levente Erik Moharos, Budakeszi, Hungary

Ladislav Misko, Nové Zdmbky, Slovakia

Lubo$ Mazal, Olomouc, Czech Republic

Ladislav Mencl, Tynec nad Labem, Czech Republic

Lészlé6 Nadai, Budapest, Hungary

Luciano Ragozzino Lerma, Italy

Michal Bednaiik, Olomouc, Czech Republic

Marco Bastianini, Follonica, Italy

Milan Brabec, Prague, Czech Republic

Marcel Hidjek, Plzen, Czech Republic

Martin Jagelka, Rohoznik, Slovakia

Martin Kejzlar, Jevicko, Czech Republic

Mark Yuriyevich’ K'alashyan (Uwinl) 8niphlihs Luuipyuty), Yerevan, Armenia
Mirk Lukdtsi, Budapest, Hungary

Milos Lostdk, Sumperk, Czech Republic

Martin Némec, Brno, Czech Republic

Milan Nikodym, Roztoky (near Prague), Czech Republic

Oto Majzlan, Bratislava, Slovakia

Michal Pikner, Knézpole (near Uherské Hradisté), Czech Republic
Milos Popovi¢ (Muaomur [Torosuh), Nis, Serbia

Milan Slima, Prague, Czech Republic

Milan Pilarcik, Velké Pavlovice, Czech Republic

Miklés Ringler, Munich, Germany

Milan Rysavy, Vlkos (near Pferov), Czech Republic

Milan Strba, Bratislava, Slovakia

Marko Séiban (Mapxko I1Thuba), Novi Sad, Serbia

Miloslav Sanda, Zatec, Czech Republic

Maximilian Teodorescu, Magurele, Romania

Milan Trubacik, Staré Mésto (near Uherské Hradisté), Czech Republic
Martin Volf, Prague, Czech Republic

Vladislav Maly, Prague, Czech Republic

Miroslav Ziber, Bradlec, Czech Republic

Miroslav Thorovych Zaika (Mupocaas Iroposnu 3aika), Kyiv, Ukraine
Zdena Martinovd & Zdené¢k Znamendcek, Prague, Czech Republic
Nada Kazdovd, Brno, Czech Republic

Norbert Pometkd, Budapest, Hungary

Oliver Hillert, Schoneiche bei Berlin, Germany

Oleksandr Oleksandrovych Kolomeichuk (Oackcamap Oackcanaposmd
Koaowmeituyk), Odessa, Ukraine

T Otté Merkl, Budapest, Hungary



OSD

0SO
OVK
PCB
PFS
PIL
PJH
PJL
PKB
PKG
PMB
PPB
PSZ
PVP
PZW
RCP
RCR

RFO

RGM
RHB
RHK

RMU

RSG
RSP
RVO
R7Z)
SBP
SBS
SDP
SIB
SKP
SPP
SRB
SRL
STK
SZM
TBK
TDB
TDS

Distribution and bionomy of Bolbelasmus unicornis 9

Oleksandr Oleksiiovych Sukhenko (Oaekcanap Oaekcitiosuu Cyxenxo),
Dnipro, Ukraine

Ondfej Sabol, Ostrava—Nova Béld, Czech Republic
Oleksii Vasyliuk (Oaexciit Bacuarox), Kyiv, Ukraine
Petr Cechovsk}’f, Brno, Czech Republic

Péter Farkas, Sdgvar, Hungary

Pavel Imrisek, Louny, Czech Republic

Josef Pavlas, Havifov, Czech Republic

Pavel Jachymek, Luhacovice, Czech Republic

Péter Koviécs, Budapest, Hungary

Peter Kurina, Gajary, Slovakia

Peter Mihalik, Bratislava, Slovakia

Petr Pacholdtko, Brno, Czech Republic

Petr Stfedulinsky, Zlin, Czech Republic

Petr Véelicka, Prague, Czech Republic

Petr Zébransky, Vienna, Austria

+ Radek Cervenka, Prague, Czech Republic

Roman Cséfalvay, Rohovce—Kyselica, Slovakia
Rébert Enyedi, Eger, Hungary

T Rostislav Forntisek, Olomouc, Czech Republic
Rudolf Gabzdil, Michalovce, Slovakia

Roman Hergovits, Bratislava, Slovakia

Rostyslav Pavlovych Herasymov (Pocrucaas [Tasaosua I'epacumos), Kyiv,
Ukraine

Radim Kli¢, Prostéjov, Czech Republic

Robert Machdlek, Uherské Hradisté, Czech Republic
Riccardo Pittino, Milan, Italy

Roland Stefanovi¢, Galanta, Slovakia

Radim Sigut, Paskov, Czech Republic

T Radovan Veigler, Olomouc, Czech Republic
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T Tibor Kovdcs Sr., Bitonyterenye—Kisterenye, Hungary
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T Vadim Gennad’yevich Grachév (Baanm I'ennaspesna I'paués), Moscow,
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Vojtéch Jiticek, Prostéjov, Czech Republic

Vitalii Volodymyrovych Kavurka (Biraaiit Boaroanmuposna Kasypka),
Kyiv, Ukraine

Vitézslav Kubén, Slapanice, Czech Republic

Jaromir Valis, Pterov, Czech Republic

Vlastimil Mihal, Pterov, Czech Republic

Vilmos Polonyi, Budapest, Hungary

Vladislav Rebigek, Hradistko, Czech Republic

Valentin Szénisi, Isaszeg, Hungary

Vasyl Musiiovych Serhiienko (Bacuab Mycitiosuu Ceprienxo), Kyiv, Ukraine
Viktor Viktorovych Strenada (Bikrop Bikroposuu Crpenaaa), Mykolaiv,
Ukraine
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Ukraine
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Vladimir Vyhndlek, Olomouc, Czech Republic
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ZUDH Department of Nature Conservation, Zoology and Game Management,
University of Debrecen, Debrecen, Hungary

Systematics

Family: GEOTRUPIDAE Latreille, 1802
Subfamily: Bolboceratinae Mulsant, 1842

Tribe: BOLBELASMINI Iablokoff-Khnzorian, 1977
Genus: Bolbelasmus Boucomont, 1911

Subgenus: Bolbelasmus Boucomont, 1911
Species: B. (B.) unicornis (Schrank, 1789)

Faunistic records

Czech Republic
Published data

2 5354: “Kummer” [= Hrad¢any near Mimon], 1 & flying in the evening, no other
data (Kral 1915). Given that Kral listed several species from this locality which have
never been confirmed, this record is not considered very reliable.

5756: Loucen, 28.v.1905, 1 spec., [Augustin] Srimek leg., Radek Cervenka and
Radek Dunda det., coll. NMPC (Jufena et al. 2008); note: this specimen was probably
stolen from NMPC.

6865: “Kammberg b. Briinn” [probably Brno — Kohoutovice env., perhaps Kamen-
ny vrch hill], no other data (Horion 1958). This specimen should be deposited in Georg
Frey’s collection in NHMB, but still on loan (Christoph Germann pers. comm., 2021).

7067: Hovorany, 6.v.1941, Jan Roubal leg. (Tesat 1957); Cej(:, 28.v.1982, 1 9,
J. Votisek leg. (Jufena et al. 2008); Cej¢ env., Bily kopec hill, [= PP Bily kopec u Ceje,
ca. 48°56'14"N, 16°59'E, ca. 200 m a.s.L.], July 1978, collector not specified (Jufena
et al. 2008); Cejé env., “Mansonova step” [= “Manson’s steppe”, 48°55'32.1"N,
16°58'46.6"E], 1.vii.1987, 1 &, at light at 21.45 CEST, VJP (Jufena et al. 2008);
15.vi.1988, 1 & FSLG at 21.45 CEST, ca. 20 °C, VJP (Jufena et al. 2008); 16.vi.1988,
1 & flying ca. 10 cm above the ground at 21.52 CEST, ca. 10-12 °C, VJP leg., coll.
DJP (Juiena et al. 2008); 17.~18.v.1988, 2 QQ, JKJ (Jufena et al. 2008); 26.vi.1988,
1 @ was caught while trying to fly out from the grass, 21.55 CEST, MLS (Jufena et
al. 2008); 29.vi.1999, 1 @ FSLG at 22.00 CEST, VKS (Jufena et al. 2008; Hillert et
al. 2016); 3.vii.1999, 1 & crawling on the footpath at 21.55 CEST, together with 1 3
of Od. armiger, RZ] leg., coll. JZ] (Jufena et al. 2008).

6568: Prost¢jov, [between 1878-1899, see Koleska 1985] [Karel] Kysely leg.
(Kliment 1899); Zdhot{ near Prostéjov [probably area SW of the town, near the vil-
lage of Domamyslice (6568), or Na Zahoii hill (6468), ca. 600 m NE of the vil-
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Figure 1. Habitus of Bolbelasmus unicornis A male, dorsal view B female dorsal view € male lateral view
D female lateral view E male frontal view F female frontal view (photographs by Peter Kurina).

lage of Celechovice na Hané — Kaple], [probably between 1878-1899], [Karel] Kysely
leg. (Fleischer 1930); “Prosznitz” [= Prostéjov] (Schubert 1905; Zoufal 1922; Horion
1958); “Prossnitz” [= Prosté&jov], 1 &, [probably between 1878-1899], K[arel] Kysely
leg., coll. Georg Frey deposited in NHMB (Hillert et al. 2016).

2 6570: Pterov env. [probably Bochof near Pterov], no other data (Hudecek 1928,
1930); Bochof, no other data (Hudecek 1937). These two records are very doubtful.
Rusty-coloured specimens of Od. armiger (ab. testaceus) labelled as Bolbelasmus unicornis,
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Figure 2. Habitus of B. unicornis, male, detail. Rarely, males have a frontal horn ending in two apices

(photographed specimen: “Autriche” [= Austria], “coll. Reiber”, deposited in RBIN, photograph by Julien
Lalanne, edited by Peter Kurina).

with black specimens of the same species, correctly labelled as Odonteus armiger, have
been found in the Hudedek’s collection in MKPC; no specimens of B. unicornis were
discovered in this collection (Jaroslav Zik pers. comm., 2016).

6870: “Ungarisch Hradisch” [= Uherské Hradisté] env., Morava River valley, no
other data (Schlogl 1883).

Material examined and new observations

7067: Bofetice env.,, PR Zdzmoniky, 48°56'06.9"N, 16°51'20.5"E, ca. 300 m
a.s.l., 1.v.1998, 1 elytron excavated from loess soil, KRU obs.; Cejé env., “Kvétnatd
step” [= so-called Kvétnatd steppe, northern part of the PR Cejkovické Spidlaky re-
serve], 48°55'22.0"N, 16°57'24.2"E, ca. 190 m a.s.l., 1.vii.1995, remains of a fe-
male excavated from a burrow of Orycrolagus cuniculus, KRU (VKS det., 15 October
2005); Cejé env., “Mansonova step” [= so-called “Manson’s steppe”], 48°55'32.1"N,
16°58'46.6"E, ca. 210 m a.s.l., 20.vi.1986, 1 @ FSLG after sunset, PCB; 17.vi.1988,
1 @ FSLG after sunset, PCB; 21.vi.1988, 2 9 9 FSLG after sunset, VKS; 27.vi.1988,
8 spec. FSLG after sunset (for a photograph of one of them see Krél et al. 2018), to-
gether with hundreds of spec. of Odonteus armiger (Scopoli, 1772), VKS; 29.vi. 1988,
2 spec. FSLG after sunset, VKS; 19.vi.1989, 1 @ FSLG after sunset, JTK; 16.vi.1995,
1 & FSLG after sunset, VKS (for partial data on this record see Hillert et al. 2016);
17.vi.1995,1 &' and 1 @ flying slowly ca. 10 cm above the ground after sunset just af-
ter the rain, VKS; Muténice [= Cejé env.], “Mansonka” [= Manson’s steppe], 2002, no
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Figure 3. Small male of B. unicornis (body length: 11.5 mm) with feebly developed modifications
of head and pronotum (Slovakia, Bratislava env.). The head features two small tubercles instead of the
characteristic horn (photographs by Vlastimil Mihal).

other data [1 spec., anonymous collector leg. et coll.], non-public record of NDOP
[= Records Database of Nature Conservation] of AOPK CR [= Nature Conservation
Agency of the Czech Republic].

6376: “Friedek Umg.” [= Frydek-Mistek env.], 20.vi.1923, 1 @ [ex. coll. Dr Karel
Samsindk], Jos[ef] Hlisnikowski [leg.], DJP det., coll. SMOC.

Comment
In the Czech Republic, the species is known from a few localities only. Old reports by

Kral (1915) from Hrad¢any near Mimori and by Hudecek (1928, 1930, 1937) from
Prerov and Bochof are dubious. In this study, the species is reported for the first time
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from northern Moravia on the basis of an old record from the vicinity of Frydek-
Mistek. The latest record from the Czech Republic is from Cejé from 2004 and will be
published with additional details at a later date (David Krél pers. comm., 2021). For
the distribution of the species in the Czech Republic see Fig. 9.

Slovakia

Published data

7867: [Bratislava env.,] Dévin: Kobyla [= Devinska Kobyla hill], [between 1921-1936,
see Koleska 1995a, 1 spec. in horse dung, [Frantisek] Slégl leg. (Roubal 1936; Majzlan
etal. 2005); “Dévény” [= Bratislava — Devin], no other data (Endrédi 1957).

7568: Malacky, no other data (Roubal 1938).

7868: “Pozsony” or “Presburg” [= Bratislava] env., no other data (Bolla 1859;
Rézsay 1868, 1880; Kuthy 1898; Ortvay 1902; Balthasar 1933; Roubal 1936; Endrédi
1957); Bratislava, June 1957, 1 &, collector unknown, coll. LKK (Jufena et al. 2008).

7968: Bratislava, Kopd¢ Island, [PR Kopddésky ostrov], 19.v.2006, 1 spec., Malaise
trap, MOB leg. (Majzlan 2006, 2007; Jufena et al. 2008).

7969: “Somorja” [= Samorin], 10.v.1897, 1 spec. inside the digestive system of
Upupa epops, Ernd Csiki obs. (Csiki 1905).

7371: “Pusta Ves” [= Prasnik — Hornd Pustd Ves or Doln4 Pustd Ves], 22.vii.1984,
1 @, [at light], JMD leg., coll. NMPC (Hillert et al. 2016; data completed by the au-
thor).

7272: Cachtice, [probably between 1920-1938, see Koleska 1981], Flrantisek]
Hajny leg., coll. JDC (Jufena et al. 2008).

7572: Hlohovec, undated [probably first half of the 20™ century], 1 ¢, Vdrkonyi
leg., coll. DKP deposited in NMPC (Jufena et al. 2008; Hillert et al. 2016).

7373: Brunovce, no other data, 1 € in coll. NMEG (Hillert et al. 2016).

7074: “Liborcsa” [= Nemsovd — Luboréa], [ca. 230 m a.s.l.], undated [prob-
ably second half of the 19 century], 2 spec., Nitnausz leg. (Brancsik 1899, 1905;
Balthasar 1933); “Boless6 — Pjechd” [= Bolesov — Piechov], “Branne” forest, [ca. 250~
300 m a.s.l.], undated, Jézsef Laczé leg. (Laczé 1905; Laco 1928); [Trenéin —] Zla-
tovce [env., Mald hora hill, 48°54'43"N, 18°0'30"E, ca. 230 m a.s.l. and Vinohrady,
48°54'47.22"N, 18°1'4.68"E, ca. 250 m a.s.l.], 1.vi.—10.vii.[probably 1920s], tens
of spec., Rudolf Cepelik leg. (Cepeldk 1925; the site specified from Cepelik’s diary
—see Fig. 20); June 1926, [Rudolf] Cepelék leg., 1 &' in coll. JSP (Jufena et al. 2008)
and 1 @ (ex original coll. Vladimir Balthasar) in coll. NMPC (Hillert et al. 2016;
data completed by the author); Trenéin — Zlatovce [env.], 27.vi.1935, 1 @, collector
unknown, coll. NMPC (Hillert et al. 2016); Istebnik env., “Weinberg” [= Trenéin —
Zlatovce env., Vinohrady, 48°54'47.22"N, 18°1'4.68"E, ca. 250 m a.s.l.], May-July
1926-1927, more spec., Georg Polentz and Rudolf Cepelak leg. (Polentz 1927).
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7174: Trencin, date not specified, old vineyard, more spec, Rudolf Cepelék,
Frantisek Hajny, and Ladislav Korbel leg., and 1 spec., Jan Roubal leg. (Roubal 1936);
Tren¢in, no other data (Endrédi 1957); “Trencsen, Hungaria” [= Hungary, Tren¢in],
1 & and 1 @ with no other data, coll. BMP (Bunalski 1999; collection specified by
Bunalski pers. comm., 2021); Trencsen [= Trencin], no other data, 1 dand 1 Q in
coll. OHS (Hillert et al. 2016); Tren¢in, no other data, 3 spec. coll. TMLS (Kolldr and
Smetana 1994); Trenéin, [Rudolf] Cepelék leg., no other data (Tesat 1954, 1957);
Trendin, no other data, 2 §& and 1 Q in coll. NMPC (Hillert et al. 2016; data speci-
fied by the author), 1 @ with no other data (Krdl et al. 2018); Trenéin, undated, 1 ¢,
Vl[ilém] Steidl leg., ex original coll. Jan Havelka, currently in coll. NMPC (Hillert et al.
2016; data specified by the author); Trenéin, undated, 1 & and 1 @, Dr A[lois] Richter
leg., coll. NMPC (Hillert et al. 2016); Trencin, undated, [Rudolf] Cepelik leg.,2 4J
and 3 99 in coll. DKP deposited in NMPC, 3 3 in coll. MJMC [data specified by
the author], 1 spec. in coll. JMH, 2 99 in coll. JSB, 1 spec. in coll. MZB, 9 4J and
10 29 in coll. NMPC, 2 3& and 1 ¢ in coll. OHS, 1 spec. in coll. SDP (Jufena et
al. 2008; Hillert et al. 2016; data specified by the author); Tren¢in, undated, [Ladislav]
Korbel leg., 3 &, in coll. MJMC (Jufena et al. 2008; data specified by the author);
Tren¢in, May 1931, Dr Aflois] Richter leg., 1 & in coll. JMH (Jufena et al. 2008), 1 9
in coll. NMPC (Hillert et al. 2016); Trenéin, June 1931, 1 @, Dr Aflois] Richter leg.,
coll. MJMC (Jufena et al. 2008; data specified by the author); Trenéin, 1960, no other
data, 1 @ in coll. MZB (Jufena et al. 2008).

7274: “Trenéin — Inovec” [= Povazsky Inovec Mts, Inovec hill env.], undated
[probably 1920s-1930s], 1 &, [Rudolf] Cepelék leg., ex original coll. Rudolf Vesely,
currently in coll. NMPC (Hillert et al. 2016; data completed by the author).

7374: “Podhragy” [= Podhradie near Topol¢any], June and July 1895-1897, col-
lector not specified (Kelecsényi 1900; Roubal 1936).

8174: “Keszegfalu” [= Keszegfalva, currently Kameni¢nd], 25.v.1906, 1 spec. in-
side the digestive system of Falco vespertinus, Erné Csiki obs. (Csiki 1910).

7275: Lutov [env., Palenice hill, ca. 48°46'57"N, 18°16'44"E, 250-300 m a.s.l.],
1.vi.—15.vii.[probably 1920s], Cepeldk leg. (Tesat 1957; the site specified from
Cepeldl’s diary — see Fig. 20).

8176: “Bétorkeszi” [= Bétorove Kosihy], June [between 1919-1923, see Koleska
1995b], 1 spec., sandy path, [Véclav] Thurnher leg. (Roubal 1936; Endrédi 1957).

8177: Sttirovo (8278) [Stdrovo env., Belianské kopce hills, Modry vrch hill env.,
PR Viok env.], 24.v.1985, 2 spec., REO (Tyr 1997); Modry vrch hill near Stdrovo
[= Sttirovo env., Belianské kopce hills, Modry vrch hill env., PR Vfok env.], 28.vi. 1981,
13 and 1 Q,23.v.1985,1 J, IJN (Jufena et al. 2008).

8178: Kamenica nad Hronom env., 47°50'29.5"N, 18°43'34.8"E, 9.vii.1980, ca.
30 spec. FSLG around midnight, PJH leg., 1 @ and 1 € in coll. VJB 1 @ in coll. ZDP
deposited in ZMPC (Jufena et al. 2008; data supplemented by VJP pers. comm.,
2021, and the author); 17.vii.1990, 1 & and 1 @, 5.v.1992, 1 &, MTS (Jufena et al.
2008); 26.vi.1999, 1 4 and 1 @, dead on a path, JCM (Jufena et al. 2008); 24.v.2008,
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2 99, at light (lew through the open window) ca. at 21.45 CEST, BBO (Jufena et al.
2008); Kamenica nad Hronom env., NPR Burdov, 47°49'32.88"N, 18°44'54.72"F,
154 m as.l., June 2011, 1 spec., Malaise trap, Vladimir Hosek leg. (Majzlan 2016);
Kovécov, July 1985, 1 spec., ZVP (Tyr 1997), 5.vii.1985, 1 spec., KPV leg., coll. JRS
(Jufena et al. 2008); 4.vii.1999, 1 &, Karel Denes Sr. leg., coll. DCO (Jufena et al.
2008); 29.vi.2001, 1 &, at light, JSU leg., coll. MSZ (Jufena et al. 2008).

8179: Chlaba env., 47°49'27"N, 18°50'57"E (the site near the confluence of the
Danube and Ipel rivers), 103 m a.s.l., 5.vii.1975, plant materials alluviated by flooded
Danube and Ipel rivers, 1 @, VKS leg. et coll., 1 &, PPB leg., coll. VKS (Jufena et al.
2008; data corrected by VKS pers. comm., 2021).

7781: “Plachti[n]ce” [= Horné, Stredné or Dolné Plachtince], 5.vi.1938, [Rudolf]
Schwarz leg. (Tesat 1957).

7683: “Losoncz” [= Lucenec], 1877-1891, Emil Malesevics leg. (Malesevics 1892;
Cernecky et al. 2014); Lucenec, June [probably first half of the 20% century], Slanec
leg. (Roubal 1936).

7884: Siatorski Bukovinka, parking at the cemetery, [48°11'4"N, 19°49'33"E;
290 m a.s.l.], 8.vii.1973, 1 spec., at light (kerosene lamp), SKP leg., coll. SPP (Skypala
1978; Jufena et al. 2008; storage of the specimen specified by Serge Peslier pers. comm.,
2022)

7785: Hajndcka [ Bukovi, 48°13'36.97"N, 19°58'24.11"E, steppe slope near
the forest], 15.vii.1984, 1 @, dead on the ground, RCP (Jufena et al. 2008); 5.-8.
vi.1986, 1 &, JMH; 18.v.1989, 1 & FSLG after sunset, IMO; 5.vi.1989, 1 @,
in flight at 21.35 CEST, IMO; 10.-11.vi.1989, 7 & and 2 92, in flight after
sunset or crawling on the ground, RVO (Jufena et al. 2008); 11.vi.1989, 1 3
and 2 99 FSLG after sunset, APO (Jufena et al. 2008); 24.vi.1989, 3 & and
2 99 FSLG after sunset, MBO (Jufena et al. 2008); 27.vi.1989, 1 & and 1 Q
FSLG after sunset, RVO (Jufena et al. 2008); 1.vii.1989, 1 & and 1 @ excavated
with a garden shovel from their burrow on a steppe in the immediate vicinity of
an oak forest (the burrow with push-up was localised thanks to audible stridula-
tion of one or both specimens), VMP (Jufena et al. 2008); 6.vii.1989, 1 & and
2 Q9 FSLG after sunset, MBO (Jufena et al. (2008); 16.vi.1990, 1 @ FSLG at
21.25 CEST, VJP (Jufena et al. 2008); 17.vi.1990, 1 & flying at 21.28 CEST,
VP, 2 99 ﬂying at 21.30-22.00 CEST, MNR (Jufena et al. 2008); 28.vi.1990,
148 crawling on the ground near an oak forest at 21.30 CEST, IMO (Jufena et
al. 2008); 16.vi.1991, 1 § and 1 Q@ FSLG at 21.25 CEST, VJP; 16.vi.1992, 3 43
and 3 @@ FSLG after sunset, JDC, VJP (Jufena et al. 2008); 18.vi.1992, 1 & and
1 @ FSLG after sunset, JDC (Jufena et al. 2008); 16.vi.1994, 2 &3 FSLG after
sunset, APO (Jufena et al. 2008); 28.v.1995, 1 spec., JKP (Tyr 1997), 1 @ flying
at 21.30-22.00 CEST, MNR (Jufena et al. 2008); 3.vii.1997, 3 99 FSLG at
21.30-22.00 CEST, MZP, MNR (Jufena et al. 2008); 16.vi.2009, together with
Od. armiger and Och. chrysomeloides, the number of spec. and the collector name
not specified (Byk et al. 2012).
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7882: Kiarov, 15.-20.vi.1936, 1 @, [Dr Rudolf] Schwarz leg., ex original coll.
Bohumil Sticha, currently in coll. NMPC (Jufena et al. 2008; Hillert et al. 2016; data
completed by the author).

7277: Prievidza, forest park, 18.vii.1995, 1 &', RGM; (Jufena et al. 2008).

7280: Banskd Bystrica, 18.v.1979, 1 J, collector unknown, coll. KVS (Jufena et
al. 2008; Hillert et al. 2016).

7488: Silickd Brezov4, 3.vi.1999, 1 @, dead on a path crossing a steppe meadow,
KDO (Jufena et al. 2008).

7390: Hrhov, 20.-21.vii.1981, 10 spec. excavated from their burrows, in a few
cases together with Od. armiger (at a depth of up to 7 cm, the burrows changed di-
rection from vertical to horizontal; in two cases, in one hole were two males or two
females of B. unicornis together), LMT (Jufena et al. 2008).

7494: Slansk4 Huta env., 48°34'54.8"N, 21°28'31.7"E, 600 m a.s.l., 24.vii.1972,
1 @ crawling on the ground after sunset, ZLB obs. + photo — see Fig. 14A (Jufena et
al. 2008; data specified by ZLB pers. comm., 2022).

7596: Ladmovece, 9.viii.1982, 2 &' 3 excavated from their burrows from a depth of
8 cm, and 1 @ from a depth of ca. 20 cm, LMT (Jufena et al. 2008).

7097: Lackovce env., Velkd hill, [ca. 48°56'35"N, 21°58'13.5"E], 2.vii.—31.
viii.2001, 2 33 and 2 @9, steep forest-steppe hillside with shrubbery of Rosa cani-
na and Prunus spinosa, pitfall traps with formaldehyde, together with more spec. of
Od. armiger, VTH leg., coll. VMHS (Jufena et al. 2008); 16.vii.2017, 1 spec., pitfall
trap with formaldehyde (48°56'37.63"N, 21°58'14.33"E), A. Mackov4 leg. (Gajdos$
and Majzlan 2018; Majzlan 2018).

7098-7099: Snina, July 1965, 1 &, MPP leg., coll. DKP deposited in NMPC
(Hillert et al. 2016).

Material examined and new observations

7868: “Pressburg” [= Bratislaval, no other data, 2 33 and 3 29 in coll. UMJG;
“Hu, Pressburg” [= Hungaria, Bratislava], undated, 1 3, Maj[or Robert] Weber
(leg.], coll. UMJG.

7868-7869: Bratislava — Podunajské Biskupice, Kopd¢ Island, PP Pansky diel env.
(Figs 4, 5), (e.g., 48°6'4.83"N, 17°9'37.55"E; 48°6'5.7"N, 17°9'48.7"E; 48°6'6.58"N,
17°9'58.21"E; 48°6'6.77"N, 17°10'2.16"E), 132133 m a.s.l., 31.vii.2009, 1 @, at
UV light, KBB leg., coll. DVH; 18.viii.2014, 1 @, at light, KBB obs.; 20.viii.2014,
1 & and 1 Q FSLG after sunset, AHB and RHB obs.; 27.viii.2014, 2 9 FSLG after
sunset, AHB obs.; 5.ix.2014, 3 & and 2 @ FSLG after sunset, PKG and RHB obs.;
3.vi.2015, 11 & and 4 99 flying slowly 10-20 cm above the ground after sunset,
AHB and RHB obs.; 5.vi.2015, 5 d& and 1 @ flying slowly 10-20 cm above the
ground after sunset, PKG and RHB obs.; 7.vi.2015, 4 &3 FSLG after sunset, AHB
obs.; 26.viii.2015, 2 @ @ flying slowly ca. 0.5 m above the ground at 20.20 and 20.30
CEST, DJP obs.; 28.viii.2015, 1 @ flying ca. 10-20 cm above the ground at 20.27
CEST, AHB obs.; 29.v.2016, 7 spec. FSLG after sunset, together with ca. 15 spec. of
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Figure 4. Bratislava, Kop4¢ Island (Slovakia), the area with the largest known population of B. unicornis
in Europe before its conversion by inappropriate conservation management (removal of small trees and
shrubs and introduction of intensive sheep grazing) A view of the site in 1950 B view of the site in 2014
with the area of the highest density of B. unicornis outlined with yellow borders € detail of the area with
the highest density of the species with faunistic squares marked (see Materials and methods and Fig. 9).

Od. armiger, EJB, MSB and RHB obs.; 7.vi.2016, 11 spec. (4 33, 6 9% and 1 spec.
not sexed) FSLG at 21.25-21.45 CEST, AHB and RHB obs. (see Table 1 for full data
on the flights); 8.vi.2016, 5 spec. (4 d'd and 1 spec. not sexed) flying slowly ca. 0.5 m
above the ground at 21.27-21.43 CEST, together with 3 spec. of Od. armiger, DJP obs.
(see Table 1 for full data on the flights); 18.vi.2016, 3 &3 and 3 @ ¢ flying relatively
slowly (but faster than 8.vi.2016) ca. 0.5 m above the ground at 21.33-21.53 CEST,
DJP obs. (see Table 1 for full data on the flights); 21.vi.2016, 3 33 and 2 @ ¢ flying
slowly ca. 0.5 m above the ground at 21.31-22.03 CEST, MSB obs. (see Table 1 for
full data on the flights); 22.vi.2016, 2 3¢ and 4 @ flying slowly ca. 0.5 m above
the ground at 21.21-21.57 CEST, MSB obs. (see Table 1 for full data on the flights);
23.vi.2016,3 dd and 1 Q excavated from their burrows on the edge of a path cross-
ing a forest-steppe meadow, 6 IJ and 5 P FSLG at 21.33-21.53 CEST, together
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Figure 5. Bratislava, Kopé¢ Island, PP Pansky diel (Slovakia) in 2016 (before its conversion due to

inappropriate conservation management) A-D site details (A photographed by Dalibor Vsiansky
B-D photographed by Ilja Trojan) E push-up of B. unicornis (photograph by Milan Strba) F male exca-
vated from its burrow (photograph by Dalibor Vsiansky).

with ca. 15 spec. of Od. armiger, DJP obs. (see Table 1 for full data on the flights);
24.vi.2016, 10 33 and 14 @ Q FSLG at 21.36-22.08 CEST, DJP, MSB and PKG obs.
(see Table 1 for full data on the flights); 25.vi.2016, 2 d3 and 5 99 FSLG at 21.28—
22.08 CEST, MSB and FSB obs. (see Table 1 for full data on the flights); 26.vi.2016,
13 33 and 12 @ Q flying slowly up to ca. 0.5 m above the ground or relatively quickly
ca. 1.5 m above ground at 21.31-22.09 CEST, together with ca. 10 spec. of Od. ar-
miger and 3 spec. of Ochodaeus chrysomeloides (Schrank, 1781), DJP, FSB, MSB and
PKG obs. (see Table 1 for full data on the flights); 27.vi.2016, 2 & and 8 @ FSLG
at 21.31-22.57 CEST, MSB and FSB obs. (see Table 1 for full data on the flights);



Distribution and bionomy of Bolbelasmus unicornis 23

28.vi.2016,2 dd and 7 9 flying slowly up to ca. 0.5 m above the ground or relative-
ly quickly ca. 1-1.5 m above the ground at 21.28-22.48 CEST, together with 1 spec.
of Od. armiger, DJP and PKG obs. (see Table 1 for full data on the flights); 29.vi.2016,
8 dd and 6 @ Q FSLG at 21.29-22.03 CEST, together with ca. 10 spec. of Od. armiger
and 7 spec. of Och. chrysomeloides, DJP, PKG and MSB obs. (see Table 1 for full data
on the flights); 30.vi.2016, 2 3 and 3 99 FSLG at 21.38-22.48 CEST, MSB and
ESB obs.; 1.vii.2016, 1 § flying slowly up to 0.5 m above the ground at 21.35 CEST,
together with 1 spec. of Od. armiger and 1 spec. of Och. chrysomeloides, DJP obs.;
21.vii.2016, 25 33 and 11 2, most individuals flying slowly, some relatively quickly,
up to 0.5 m above the ground, 2 spec. flying quickly ca. 1-1.5 m above the ground, at
21.09-21.51 CEST, together with more spec. of Od. armiger and Och. chrysomeloides,
DJP and MSB obs. (see Table 1 for full data on the flights); 22.vii.2016, 28 JJ and
23 29 flying up to 0.5 m above the ground at 21.08-21.51 CEST, together with
more spec. of Od. armiger and Och. chrysomeloides, DJP and MSB obs. (see Table 1
for full data on the flights); 23.vii.2016, 26 JJ and 15 99 flying up to 1 m above
the ground at 21.09-21.53 CEST, together with more spec. of Od. armiger and Och.
chrysomeloides, DJP and MSB obs. (see Table 1 for full data on the flights); 24.vii.2016,
38 dd and 30 @ @ flying mostly up to 0.5 m above the ground at 21.08-21.49 CEST,
together with more spec. of Od. armiger, DJP, DVB, FSB and MSB obs. (see Table 1
for full data on the flights); 25.vii.2016, 14 43 and 1 @ FSLG at 21.06-21.41 CEST,
22 °C, light rain, no wind, FSB and MSB obs. (see Table 1 for full data on the flights);
26.vii.2016, 2 3& FSLG at 21.08-21.10 CEST, 24 °C, dry, gentle persistent wind,
MSB obs.; 29.vii.2016, 6 33 and 2 9 excavated from their burrows on a loess-sandy
path crossing a steppe meadow, together with 1 spec. of Od. armiger and 3 spec. of Och.
chrysomeloides, DJP obs., and 10 33 and 3 @9 FSLG at 21.02-21.30 CEST, 22 °C,
wet vegetation, no wind, MSB obs. (see Table 1 for full data on the flights); 30.vii.2016,
1 & excavated from its burrow on a loess-sandy path crossing a steppe meadow, DJP
obs., and 16 2J and 21 99 FSLG at 20.53-21.56 CEST, together with ca. 20 spec.
of Od. armiger and ca. 10 spec. of Och. chrysomeloides, DJP and MSB obs. (see Table
1 for full data on the flights); 7.viii.2016, 1 & and 1 @ excavated from its burrow on
a loess-sandy path crossing a steppe meadow, DJP obs., and 16 33 and 13 @ FSLG
at 20.46-21.16 CEST, together with ca. 10 spec. of Od. armiger, 17 °C, no wind, DJP
and IMO obs. (see Table 1 for full data on the flights); 8.viii.2016, 26 3 and 20 9@
FSLG at 20.45-21.25 CEST, together with ca. 15 spec. of Od. armiger and 2 spec. of
Och. chrysomeloides, 17-14 °C, no wind, DJP, ITV, FTV, IMO and JKO obs. (see Table
1 for full data on the flights); 13.viii.2016, 32 & and 19 29 flying slowly up to 0.5
m above the ground at 20.40-21.01 CEST, together with ca. 30 spec. of Od. armiger
and 7 spec. of Och. chrysomeloides, 19 °C, no wind, DJP, ITV and FTV obs. (see Table
1 for full data on the flights); 14.viii.2016, 2 & & and 3 Y Q@ FSLG after sunset, together
with 4 spec. of Od. armiger, 20 °C, no wind, MSB and VKS obs.; 4.vii.2020, 1 3
excavated from its burrow on the edge of a path, DJP obs., 6 spec. FSLG after sunset,
together with 1 spec. of Od. armiger and 8 spec. of Och. chrysomeloides DJP and FSP
obs.; 6.viii.2020, 6 spec. FSLG at 21.05-21.15 CEST, ESP, IMO, PMB and VZO obs.
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7968: Rusovce — Zdhrady, 48°3'20.614"N, 17°9'18.014"E, 140 m a.s.l., 6.vi.2020,
1 & flying ca. 1020 cm above the ground at 21.20 CEST, small forest-steppe clearing
in the forest, SRB obs. + photo (D]JP det.); Bratislava — Podunajské Biskupice, Kopdc
Island, PR Kopdésky ostrov, ca. 48°5'41.97"N, 17°9'43.14"E, 132 m a.s.l., 13.vi.20006,
1 @, Malaise trap, MOB leg., coll. VKS; 30.v.2016, 2 33, and 3 Y @ FSLG after sunset,
together with ca. 15 spec. of Od. armiger, E]B and RHB obs.; 7.vi.2016, 1 spec. FSLG
after sunset, MSB obs.; 23.vi.2016, 2 33 FSLG at 21.32 and 21.38 CEST, MSB obs.;
1.vii.2016, 2 33 FSLG at 21.27 and 21.43 CEST, MSB obs.; 19.vii.2016, 4 spec.
FSLG after sunset, EJB and JKB obs.; 20.vii.2016, 7 spec. FSLG after sunset, EJB and
JKB obs.; ca. 48°5'39.5"N, 17°9'42.3"E, and 48°5'43.8"N, 17°9'30.4"E, 14.viii.2016,
7 spec. FSLG after sunset, DJP, ITV and VKB obs.; ca. 48°5'45.8"N, 17°9'41.9"E,
19.v.2018, 1 & and 1 @ FSLG after sunset, MRV and VMP obs.; 9.vi.2018, 7 & and
9 @9 FSLG after sunset, together with ca. 20 spec. of Od. armiger, JHP, MRV and
VMP obs.; 14.vii.2018, 1 & and 4 Q9 FSLG after sunset, JRC and MRV obs.

7869-7969: “Stefinikovce” [= Rovinka near Dunajskd Luznd], ca. 130 m a.s.l.,
May 1949, tens of spec. observed during the day sitting on the tops of the grass blades
above the water on a flooded steppe meadow (after the flood), Josef Marvan obs.,
2 spec. (& and Q) leg., coll. IMP.

7969: Bratislava — Cunovo, PR Ostrovné lacky (Fig. 6C, D), 48°2'28.02"N,
17°10'33.41"E, 138-139 m a.s.l., 21.vi.2016, 2 99 FSLG at 21.42 and 21.45 CEST,
AHB obs.; ca. 48°2'24.5"N, 17°10'30.14"E and ca. 48°2'23.77"N, 17°10'34.47"E,
25.vii.2016, 6 33 and 4 99 flying slowly up to 0.5 m above the ground at 21.10-
21.37 CEST, together with 7 spec. of Od. armiger and 3 spec. of Och. chrysomeloides,
DJP obs. (see Table 2 for full data on the flights); 29.vii.2016, 1 & and 1 @ flying
quickly and 1 & flying slowly up to 0.5 m above the ground at 21.11-21.25 CEST,
together with 1 spec. of Od. armiger and 2 spec. of Och. chrysomeloides, DJP obs. (see
Table 2 for full data on the flights); Kalinkovo env., Kalinkovska lesostep (Fig. 6A, B),
48°3'39.82"N, 17°12'37.94"E, 130 m a.s.l., 22.vi.2016, numerous ca. 2—3 weeks old
burrows with push-ups weathered down, DJP and AHB obs.; 27.vii.2016, 1 & and
2 99 flying up to 1 m above the ground at 21.04-21.15 CEST, together with 1 spec.
of Od. armiger, DJP obs. (see Table 3 for full data on the flights).

7272: Visnové, Cachticky hradny vrch hill, 22.v.1988, 1 &' dead on a forest-steppe
slope, IPO leg., coll. DJP.

7572: Hlohovec env., Nové hora near Koplotovce, 48°28'24.98"N, 17°49'21.40"E,
260 ma.s.l,, 12.iv.1988, 1 @, accidentally dug up while turning the soil in the garden,
KPH leg., coll. VKS; Hlohovec env., Mlyndrska hora near Koplotovce, 48°28'6.51"N,
17°49'29.04"E, 235 m a.s.l., 4.vi.2021, 1 @ at light at 21.10 CEST (= 27 minutes
after sunset), TSH obs.

7772: Soporﬁa, [ca. 122 ma.s.l], July 1952, 1 &, Kotek leg., coll. MHKC.

7373: Modrovka, [ca. 170 ma.s.l.], 15.vii.1979, 1 @, Mrklovsky leg., coll. Ladislav
Boj¢uk deposited in MHKC.

7074: Trencin — Zlatovce [env.], June 1926, [Rudolf] Cepeldk leg, 1 dand 1 @
in coll. Josef Gottwald deposited in NHMB, 2 @2 in coll. Paolo Luigioni deposited
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Figure 6. Slovak localities with B. unicornis A, B Kalinkovo, Kalinkovsk4 lesostep €, D Cunovo, PR Os-
trovné laeky (photographs by Milan Strba) E Gemersky Jablonec (photograph by Tlja Trojan) F Hajnacka

(photograph by Ilja Trojan).

in MCZR, 1 & in coll. Zdenék Tesat deposited in SNMS, 1 &' in coll. MIZP; Trenéin
— Zlatovee [env.], June 1926, 1 2, collector not specified, coll. TLMF; [Trenéin —]
Zlatovce [env.], no other data, 2 9 in coll. Zdenék Tesai deposited in SNMS; June
1931, L[adislav] Korbel leg., 1 d in coll. JJB 1 @ in coll. Ladislav Danék deposited
in MHKC; June 1935, 1 & and 1 @ (ex coll. Johann Peter Wolf), “col. Kardasch”
[= Gregor Kardasch leg.], coll. ETHZ.

7174: “Trencsen Ungarn” [= Hungary, Tren¢in], undated, 1 dand 1 Q (ex coll.
Engelbert Pawlik) in coll. NMPC, 1 @ and 1 Q in coll. FMNH, 2 spec. in coll.
ZSMG, 1 spec. in coll. MTDG, 2 @9 (ex coll. P. Franck) in coll. MIZP, 1 @ (ex coll.
T Richard Papperitz, Peutenhausen) in coll. SMNS; Trendin, no other data, 3 spec. in
coll. NHMW;, 1 &' in coll. MNBG, 1 spec in coll. SZM; “Trencin Slow.” [= Slovakia,
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Trenéin], no other data, 1 ¢ in coll. Leopold Mader deposited in MNSA; “Trenéin,
Tchécoslovaquie” [= Slovakia, Tren¢in], undated, 1 3 and 1 Q,“oll. Jloseph]
Clermont”, coll. Jacques Baraud deposited in MNHN; “Slovakia Tren¢in”, 2.vii.[year
not specified], no other data, 1 9 in coll. MHKC; Tren¢in, undated, [Rudolf] Cepeldk
lleg.], 6 33 and 5 2 in coll. Leopold Mader deposited in MNSA, 5 & and 4 9%
in coll. SNMS, 3 &3 and 5 @2 in coll. MHNG, 2 & and 3 @9 in coll. MNBG,
333 and 1 @ (ex coll. W. Liebmann, Arnstadt) in coll. SDEI, 2 &3 and 2 29 in
coll. Henri Coiffait deposited in MNHN, 3 &3 and 1 9 (ex coll. Johann Peter Wolf)
in coll. ETHZ, 3 338 and 1 Q in coll. MHKC, 2 &' (ex coll. Sten Stockmann) in
coll. FMNH, 1 & and 1 @ in coll. MIZP, 1 & and 1 Q in coll. SMNS, 1 & in coll.
RBIN, 1 ' in coll. Ladislav Danék deposited in MHKC, 1 9 in coll. Jacques Baraud
deposited in MNHN, 1 & in coll. Georg Frey deposited in NHMB, 1 Jand 1 Q in
coll. Vladimir Zoufal deposited in MMBC, 1 ¢ in coll. Emil Jagemann deposited
in MMBC, 2 spec. in coll. ZSMG, 1 & (ex coll. Antonio Porta) in coll. MSNM,
1 spec. (head and pronotum missing) in coll. RMNH, 2 dd in coll. LEN, 1 ' in
coll. DKC, 1 @ in coll. VKS; Tren¢in, undated [most likely late 1920s/early 1930s],
Z.Zeman leg., 1 9 in coll. SMNS, 1 & in coll. VKS; Trenéin, undated, 1 &, V[ilém]
Steidl [leg.], coll. MIZP; Trenéin, undated, [Ladislav] Krejcdrek [leg.], 2 dd and 1 @
in coll. TMLS (see Kollir and Smetana 1994), 1 Q in coll. VKS; June 1925, 1 &,
[Rudolf] Cepelik [leg.], coll. Jan Roubal deposited in SNMS; Trenéin, 16.vi.1928,
1 9, [Rudolf] Cepelik leg., coll. Jan Roubal deposited in SNMS; Trenéin, 18.vi.1929,
[Ladislav] Korbel [leg.], 1 & and 1 @ (ex coll. Dr J. B. Jérger, Masans bei Chur) in
coll. NHMB, 1 & in coll. FMNH; Trenéin, 1931, 3 & and 3 99, [Rudolf] Cepeldk
[leg.], coll. Paolo Luigioni deposited in MCZR; Trencin, May 1931, Dr A[lois] Richter
leg., 1 € in coll. NMPC, 1 € in coll. MJMC; “Trencsin” [= Tren¢in], undated, 1 spec.,
S. Kardasch [leg.], coll. SMNK; Trencin, June 1935, 1 spec., G[regor] Kardasch [leg.],
coll. SMNK; Trenéin, 1936, 2 spec., [Rudolf] Cepelék [leg.], coll. SMNK; Trencin,
June 1936, 1 & and 1 @, [Rudolf] Cepeldk [leg.], coll. VKS; Trenéin, July [19]36, 1 &
in coll. Jan Voldk deposited in MHKC.

7274: [Povazsky Inovec Mts], Inovec [hill env.], 1 &, [Ladislav] Krejcarek [leg.],
coll. Josef Gottwald deposited in NHMB.

7674: Nitra [env.], 1950, no other data, 1 & in coll. MHKC.

8177: Starovo env., Belianské kopce hills, “Hegyfarok” [= Modry vrch],
47°49'8.09"N, 18°39'32.4, ca. 150 m as.l., 20.viii.2005, 1 spec., at light after
midnight, 1.ix.2005, 1 spec., at light after midnight, 14.vi.2006, 2 spec., at light,
15.vi.2000, 1 spec., at light, 15.vi.2007, 1 spec., at light, 29.vii.2008, 2 spec., at light,
30.vii.2008, 1 spec., VVO obs.; Modry vrch, PR Visok, 47°49'6"N, 18°39'33"E,
ca. 150 m a.s.l., 22.v.2014, 1 &, at light, OSO obs.; 47°49'13.5"N, 18°39'21.5"E,
ca. 195 m as.l., 4.vi.2015, 1 @ at UV light at 21.30-0.30 CEST and 1 @ at UV
light (the same trap) at 1.15 CEST (5.vi.2015), OSO obs. (moreover ca. 50 spec. of
Och. integriceps Semenov, 1891 in the light traps were observed); 6.vi.2015, 1 d FSLG
after sunset, anonymous observer from the Czech Republic obs. (moreover 1 spec.

of Och. integriceps in the light trap was observed); 47°49'9.54"N, 18°39'26.4"E, ca.
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Figure 7. Biotopes of B. unicornis near Kamenica nad Hronom (Slovakia) A=C Cierna hora hill

(A, B photographed by Ilja Trojan) D southwest facing slope northeast of Cierna Hora hill with old
vineyards (photograph by Ondiej Sabol).

170 m as.l, 27.v.2015, 1 spec. FSLG after sunset, and 1 spec. at light, two anony-
mous observers from the Czech Republic obs.

8078: Zalaba, 47°58'8.8"N, 18°42'29.2"E, ca. 150 m a.s.l., June 1975, 1 spec.
crawling on the ground on a sandy slope sparsely covered with black locust trees
(Robinia pseudoacacia) at ca. 19.00 CEST, JAH.

8178: Bajtava, 16.vi.2000, 1 spec., at light, VVO obs.; Kamenica nad Hronom,
Cierna hora hill (Fig. 7A-C), ca. 47°50'15"N, 18°43'34"E, ca. 180-190 m as.l,
27.vi.2009, 1 & FSLG at 21.36 CEST, together with 1 &' a 2 Q9 of Od. armiger, OSO
obs.; 5.vi.2010, 1 Q FSLG at 21.35 CEST, PJL obs.; 6.vi.2010, 3 && and 1 @ FSLG
at 21:30-21:45 CEST, and 1 & at light, JHL, OSO and RSP obs. (see Table 4 for full
data on the flights); 7.vi.2010, 16 spec. FSLG at 21:23-21.55 CEST, JHL, PJL, OSO
and RSP obs. (see Table 4 for full data on the flights); 11.vi.2010, 4 JJ flying rela-
tively quickly ca. 1 m above the ground after sunset, light breeze to gentle breeze, DJP
obs.; 12.vi.2010, 1 & and 1 @ FSLG after sunset, light air to light breeze, DJP obs.;
26.vi.2010, 3 33 FSLG after sunset, LKK and PJL obs.; 27.vi.2010, 6 3 and 4 99
FSLG after sunset, LKK, PJL and OSO obs.; 30.vi.2010, 7 spec. FSLG after sunset,
two anonymous observers from the Czech Republic obs.; 4.viii.2011, 17 spec. flying
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Figure 8. Excavation of B. unicornis at Cierna hora near Kamenica nad Hronom (Slovakia) A=D bur-

rows dug by adults with push-ups (A,B, D photographed by Ondiej Sabol) E, F excavated pair (photo-
graphs by Ondfej Sabol).

very slowly ca. 20-100 cm above the ground at 20.50-21.20 CEST, DJP and PJL obs.
(see Table 4 for full data on the flights); 5.viii.2011, 10 spec. FSLG at 20.50-21.10
CEST, DJP and PJL obs. (see Table 4 for full data on the flights); 6.viii.2011, 9 spec.
FSLG at 20.40-21.00 CEST, DJP and PJL obs. (see Table 4 for full data on the flights);
9.viii.2011, 15 spec. FSLG at 20.45-21.05 CEST, DJP and IMO obs. (see Table 4 for
full data on the flights); 11.viii.2011, 14 spec. FSLG at 20.40-21.05 CEST, DJP, RKP
and DHP obs. (see Table 4 for full data on the flights); 12.viii.2011, 9 spec. FSLG at
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20.40-21.05 CEST, DJB, ITV and PJL obs. (see Table 4 for full data on the flights);
13.viii.2011, 16 spec. FSLG at 20.30-21.05 CEST, DJP, ITV and PJL obs. (see Table
4 for full data on the flights); 16.viii.2011, 1 & and 1 Q FSLG at 20.35-21.05 CEST,
DJP and RKP obs. (see Table 4 for full data on the flights); 7.vi.2013, 13 & and
9 Q9 FSLG at 21.20-21.45 CEST, together with 11 spec. of Och. integriceps, DJD,
IMO and ZKM obs. (see Table 4 for full data on the flights); 8.vi.2013, 10 &3 and
5 @9 FSLG at 21.17-21.42 CEST, together with 3 spec. of Od. armiger and 12 spec.
of Och. integriceps, DJP, IMO and ZKM obs. (see Table 4 for full data on the flights);
9.vi.2013, 3 spec. FSLG after sunset, IJN and VVO obs.; 12.vi.2013, 6 spec. excavated
from their burrows, OSO obs. (Fig. 8B, D, E, F), and 15 spec. FSLG at 21.20-21.35
CEST, together with more spec. of Od. armiger, DJP, JZ] and OSO obs. (see Table 4 for
full data on the flights); 13.vi.2013, 10 spec. excavated from their burrows under a small
piles of pushed-up soil, OSO obs. (Fig. 8A), 1 spec flying ca. 1 m above the ground just
before the sunset, VLP obs., and 9 spec. FSLG at 21.30-21.50 CEST, OSO, PJL, VLP
and VKS obs.; 14.vi.2013, 4 spec. FSLG after sunset, DJB, DK, LKM and VKS obs.;
15.vi.2013, ca. 490 m NNE of the hilltop of Cierna hora hill, 3 spec. FSLG at 21.30
CEST, DKP, VKS and ZKM obs., SW hillside of Cierna hora hill, 7 spec. FSLG at
21.20-21.45 CEST, two anonymous observers from the Czech Republic obs. (see Table
4 for full data on the flights); 15.vi.2013, 10 & and 10 @9 FSLG after sunset, BBO
and BJO obs.; 19.vi.2013, 1 Q@ FSLG at 21.46 CEST, RMU and OSO obs.; 15.vi.2014,
1 @ FSLG after sunset, BBO; 17.vi.2014, 1 @ FSLG after sunset, BBO; 3.ix.2014, 1 ¢
excavated from its burrow (from a depth of ca. 10 cm) on a path, ONV obs., 5 && and
3 99 flying ca. 30~100 cm above the ground at 19.52-20.07 CEST, together with 1 &
of Od. armiger, DJP and ONV obs. (see Table 4 for full data on the flights); 4.ix.2014,
333 and 1 Q excavated from their burrows (from a depth of ca. 1025 cm) on a path,
8 & and 5 Y9 FSLG at 19.51-20.16 CEST, together with 1 & of Od. armiger, DJP
and ONV obs. (see Table 4 for full data on the flights); 5.ix.2014, 1 &' excavated from
its burrow (from a depth of ca. 8 cm) on the edge of a path, 2 3¢ and 2 9 9 flying ca.
30-80 cm above the ground at 19.47-20.04 CEST, together with 3 @ Q@ of Od. armiger,
DJP and VKS obs. (see Table 4 for full data on the flights); 6.ix.2014, 1 & and 4 9
excavated from their burrows (from a depth of ca. 10-25 cm) on a path and on a loess
forest-steppe slope, DJP and VKS obs.; 9.ix.2014, 3 33 and 1 @ excavated from their
burrows (from a depth of ca. 10 cm) on a path, DJB, JCM and IMO obs., 1 & flying
relatively quickly ca. 1 m above the ground at 19.43 CEST and 1 & flying very slowly
ca. 10 cm above the ground at 19.47 CEST, DJP and IMO obs. (see Table 4 for full data
on the flights); 17.ix.2014, 2 Y@ excavated from their burrows (from a depth of ca. 10
cm) on a path, IMO obs.; 31.v.2015, 1 & and 1 @ flying slowly 10-30 cm above the
ground at 21.40-21.45 CEST, FTR obs.; 3.vi.2015, 1 & excavated from its burrow on
a loess forest-steppe slope, 1 ¢ flying slowly near the ground after sunset and 1 © at-
tracted to the light trap, APO obs.; 4.vi.2015, 1 & excavated from its burrow on a loess
forest-steppe slope, APO obs.; 5.vi.2015, 2 3¢ flying relatively quickly ca. 1 m above
the ground at 21.22-21.27 CEST, together with 1 @ of Od. armiger and 1 spec. of Och.
integriceps, DJP obs. (see Table 4 for full data on the flights); 6.vi.2015, 2 dJ excavated
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from a single burrow (from a depth of ca. 12 cm) and 1 @ excavated from another bur-
row (from a depth of ca. 25 cm) on a path (loess forest-steppe slope), 1 &' (length of body
9.5 mm!) and 1 @ flying relatively quickly ca. 120 cm above the ground at 21.24-21.29
CEST, together with 4 @ of Od. armiger and 1 spec. of Och. integriceps, and 1 & flying
slowly 10-20 cm above the ground at 21.47 CEST, DJP obs. (see Table 4 for full data
on the flights); 28.v.2016, 6 spec. FSLG at 21.05-21.10 CEST, two anonymous obser-
vers from the Czech Republic obs. (see Table 4 for full data on the flights); 11.vi.2016,
2 33 and 3 9 FSLG at 21.20-21.40 CEST, JKP and VDP obs.; 47°50'4.038"N,
18°43'53.947"E, ca. 165 m a.s.l., 2.viii.2014, 1 & FSLG at 21.15 CEST, RCR obs.;
47°50'9.08"N, 18°43'39.93"E, ca. 185 m a.s.l., 20.vi.2018, 4 §& and 2 92 FSLG
after sunset (3 spec.) and at light (3 spec.), OSO obs.; Kamenica nad Hronom env., ca.
530 m NNE of the hilltop of Cierna hora hill, 47°50'26"N, 18°43'50.7"E, 180 m a.s.l.,
30.v.2011, 1 @ FSLG after sunset, small steppe hillside near an oak forest, FSP obs.;
Kovicov, [110 m a.s.l.], 8.viii.1965, 1 &, Klarel] Poldcek leg., coll. MHKC; Chlaba,
11.vi.1985, 1 &' and 1 @ J. Hladny leg., coll. JZJ.

8178-8278: “Parkan” [= Stiirovo], [ca. 110 m a.s.L.], 1934, no other data, 1 Q in
coll. MHKGC; 1940, no other data, 1 & in coll. MHKC; Starovo, July 1967, 1 2, col-
lector unknown, coll. ASH.

8179: Chlaba env., Modiar (the site near the confluence of the Danube and Ipel
rivers), 47°49'14.53"N, 18°50'52.72"E, 110 m a.s.l., 12.vi.2014, 1 & FSLG at 21.40
CEST, together with 2 @9 of Od. armiger, OSO obs.

7785: Cerovd vrchovina Mts, Hajnd¢ka — Bukovd env., ca. 48°13'51.39"N,
19°58'26.32"E, 1.vi.1978, 1 & crawling on the ground in the afternoon in sunlight,
IJN leg. [storage of the specimen unknown]; Cerovd vrchovina Mts, Hajndcka —
Bukovd env., “circular pasture under viggon” [ca. 48°13'43.88"N, 19°58'15.53"E],
23.5vi.1990, 1 @ flying at 21.28 CEST, JVP leg., ex original coll. JVE, currently in
coll. NMPC; Hajndcka — western edge of the village, 48°12'48.2"N, 19°56'52.1"E,
ca. 275 m as.l, 7.vi.2010, 1 @ FSLG after sunset, together with more spec. of
Od. armiger and Och. chrysomeloides, PVP obs.; 8.vi.2010, 1 spec. FSLG after sunset,
together with more spec. of Od. armiger and Och. chrysomeloides, PVP obs.; Hajndcka
— Bukovd env., steppe hillside (former sheep pasture with low and sparse vegetation,
near an oak forest), 48°13'37.24"N, 19°58'23.73"E, 340-390 m a.s.l., 27.v.2008,
5 @9 FSLG at 21.10-21.35 CEST, 22 °C, no wind, together with 20 spec. of Od.
armiger and 19 spec. of Och. chrysomeloides, DJP and FSP obs. (see Table 5 for full
data on the flights); 28.v.2008, 1 @ FSLG at 21.20 CEST, 18 °C, light air — light
breeze, together with 10 spec. of Od. armiger and 9 spec. of Och. chrysomeloides, FSP
obs.; 29.v.2008, 1 newly hatched (light coloured) 3 crawling on the T-shirt spread
out on the ground near the edge of the forest, under an oak tree (Quercus cerris) at
19.55 CEST, 1 & flying relatively quickly and zigzag ca. 1 m above the ground and
3 @Q flying slowly ca. 0.5 m above the ground at 21.10-1.40 CEST, 21 °C, no wind
to light air, together with 20 spec. of Od. armiger and 14 spec. of Och. chrysomeloides,
DJP, KDO and PJL obs. (see Table 5 for full data on the flights); 30.v.2014, 1 &
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FSLG at 21.10 CEST, 22 °C, almost no wind, together with 15 spec. of Od. armiger
and 23 spec. of Och. chrysomeloides, DJP obs.; 28.vi.2009, 2 & FSLG at 21.35 and
21.42 CEST, steppe hillside near an oak forest, together with 12 spec. of Od. armiger
and 2 spec. of Och. chrysomeloides, OSO obs.; 29.vi.2009, 1 & FSLG at 21.35 CEST,
steppe hillside near an oak forest, together with 21 spec. of Od. armiger and 3 spec.
of Och. chrysomeloides, OSO obs.; 4.vii.2009, 3 I and 4 QP FSLG at 21.15-21.45
CEST, 22 °C, no wind, together with ca. 20 spec. of Od. armiger and ca. 15 spec.
of Och. chrysomeloides, DJP and MBP obs. (see Table 5 for full data on the flights);
5.vii.2009, 1 & and 2 99 FSLG at 21.15-21.30 CEST, 20 °C, no wind, together
with ca. 10 spec. of Od. armiger and ca. 10 spec. of Och. chrysomeloides, D]JP obs. (see
Table 5 for full data on the flights); 6.vii.2009, 1 & FSLG at 21:25 CEST, 21 °C, no
wind, together with ca. 15 spec. of Od. armiger and ca. 10 spec. of Och. chrysomeloides,
DJP obs.; 28.v.2010, 1 &' a3 @9 FSLG at 21.10-21.25 CEST, together with ca. 15
spec. of Od. armiger and ca. 25 spec. of Och. chrysomeloides, DJP obs. (see Table 5 for
full data on the flights); 29.v.2010, 1 & FSLG at 21.10 CEST, together with ca. 10
spec. of Od. armiger, DJP obs.; 7.vi.2010, 2 d3& and 1 Q FSLG after sunset, FPT obs.;
48°13'30.26"N, 19°58'25.39"E, 305 m a.s.l,, 20.vi.2020, 1 § and 1 @ flying after
sunset, JPH and TKH obs.; Hajndc¢ka, Tehliarske, 48°13'15.68"N, 19°57'45.57"E,
ca. 270 m a.s.l., 8.viii.2014, 4 33 and 6 Q9 FSLG after sunset (ca. 21.07 CEST),
RCR obs.; 8.vii.2015, 9 && and 6 9 FSLG after sunset (ca. 21.11 CEST), RCR
obs.; 29.vi.2017, 4 33 and 8 29 FSLG after sunset (ca. 21.07 CEST), RCR obs.;
Hajndcka, Lapos, 48°13'32.37"N, 19°57'50.58"E, ca. 350 m a.s.l., 24.vii.2020, 12
33 and 9 99 FSLG at 21.05-21.30 CEST, 15 °C, RCR obs.

7785-7885: Cerovd vrchovina Mrts, Gemersky Jablonec, 48°12'0.44"N,
19°59'24.31"E, 250-265 m a.s.l., steppe hillside with shrubbery of Prunus spinosa and
Rosa canina on the hilltop, 4.vii.2009, 1 &' a3 99 FSLG at 21.30-21.50 CEST, FPT
and JPH obs. (see Table 6 for full data on the flights); 5.vii.2009, 3 I3 a 1 @ FSLG
at 21.30-21.50 CEST, FPT and JPH obesrv. (see Table 6 for full data on the flights);
28.v.2010, 1 &' and 3 9@ FSLG at 21.00-21.15 CEST, ITV and MNB obs. (see Table
6 for full data on the flights); 29.v.2010, 1 & and 1 @ FSLG after sunset, ITV and
MNB obs.; 4.vi.2010, 1 & FSLG at 21.30 CEST, together with 3 spec. of Od. armiger,
ITV obs.; 8.vi.2010, 4 spec. FSLG after sunset, FPT and JPP obs.; 48°11'58.04"N,
19°59'23.71"E, 26.vi.2020, 1 spec. flying after sunset, JPH and TKH obs.; Gemersky
Jablonec [env.], 5.vii.2013, 1 & and 1 @, FPT leg., coll. GML.

7786: Cerovid vrchovina Mts, Hostice — Katarinka env., 48°13'52.55"N,
20°5'0.82"E, 216 m a.s.l., small steppe hillside with rich low vegetation and shrubbery
of Prunus spinosa, 6.vi.2010, 2 @ 2, hovering on the spot ca. 20 cm above the ground
at 21.15 and 21.30 CEST (25 spec. of Od. armiger and 4 spec. of Och. chrysomeloides
were also observed at the site), DJP obs. (see Table 7 for full data on the flights); Cerova
vrchovina Mts, Jestice env., 48°12'38.5"N, 20°03'07.3"E, 275 m a.s.l., 30.vi.2018,
1 &, 2.-3.vii.2018, 1 @, FPT and NKB leg., coll. GML; Jestice env., 48°12'54"N,
20°2'32"E, 6-7.vii.2019, 1 & and 1 @ FSLG after sunset, JBB leg. (€ in coll. IECA);
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Jestice — Kokényes, 48°12'45.84"N, 20°2'50.77"E, 250 m a.s.l., 23.vi.2020, 1 & flying
after sunset, ABC obs.; 6.vii.2020, 1 § and 1 Q flying after sunset, ABC obs.; Jestice
— Ivdnkdrta env., 48°12'30.9"N, 20°5'5.37"E, 254 m a.s.l., 7.vi.2015, 2 §& FSLG at
20.25 CEST, edge of an oak forest, RCR obs.

7489: Slovak Karst, “Rakata” [= Rakyta Cottage] env., 48°3529.7"N,
20°34'01.45"E, ca. 540 m a.s.l., 5.vii.1988, 1 § excavated from its burrow, DKP (for
partial data on this record see Hillert et al. 2016).

7390: Slovak Karst, Hrhov, E of Okrahle hill, 48°36'48.83"N, 20°47'22.98"E,
ca. 395 m as.l, 4.vii.1988, 2 & excavated from their burrows, DKP (for partial
data on this record see Hillert et al. 2016); Slovak Karst, Hrhov, E of Okruhle hill,
48°36'55.5"N, 20°47'27.3"E, ca. 430 m a.s.l., 28.v.2012, 1 & drowned in a puddle on
the path connecting two forest-steppe meadows, MHP obs.

Comment

Slovakia is the country with the largest number of individuals found, as well as
with the second largest number of known localities where the species has been
recorded (52 sites). In addition to the already known localities, Endrédi (1957)
mentioned Fehér Kdrpdtok [= The White Carpathians Mts], which most likely
refers to two old records north of Tren¢in (Nemsovd — Luboréa and BoleSov —
Piechov) reported by Brancsik (1899, 1905), Laczé (1905), and Laco (1928). Most
of the recent records are summarised by Jufena et al. (2008). New records from 26
Slovak localities are given in the present study. For the distribution of the species
in Slovakia see Fig. 9.
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Figure 9. Distribution of B. unicornis in the Czech Republic and Slovakia (open circles refer to the
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France

Published data

“Gallia”, no other data (Panzer 1802).

“Alsace”, no other data (Bedel 1911; Portevin 1931; Horion 1951; Peslier 2004;
Callot 2018).

Grand Est, Bas-Rhin, Strasbourg, ca. 140 m as.l., “in coll. Dr Puton — Jules
Bourgeois pers. comm.”, no other data (Scherdlin 1915; Sainte-Claire Deville 1936;
Paulian 1941; 1959 Tesat 1957; Horion 1958; Paulian and Baraud 1982; Gangloff
1991; Brustel and Gouix 2012); Haut-Rhin, Colmar, ca. 195 m a.s.l., 25.vi.1967, 1
&, flew through the open window attracted by light, Schlatter leg. (Gangloff 1991;
Brustel and Gouix 2012); Haut-Rhin, Mulhouse, no other data (Kampmann 1860;
Knérzer 1912, Schaufuss 1916; Paulian 1941, 1959; Paulian and Baraud 1982), 1 &,
undated, [Hans W.] Kesenheimer leg. (Scherdlin 1915; Gangloff 1991; Brustel and
Gouix 2012), Haut-Rhin, Mulhouse — Dornach, ca. 250 m a.s.l., no other data, Klein
leg. (Scherdlin 1920; Sainte-Claire Deville 1936; Paulian 1941, 1959; Horion 1958;
Paulian and Baraud 1982), August (year not specified), 1 spec., collector unknown, coll.
[Edouard] Klinzig (Gangloff 1991; Brustel and Gouix 2012); Haut-Rhin, Mulhouse —
Tannenwald, ca. 300 m a.s.l., undated, several spec. excavated from their burrows, Oscar
Koechlin leg. (Bourgeois 1904; Knorzer 1912; Huber 1916; Sainte-Claire Deville 1936;
Paulian 1941, 1959; Horion 1958; Paulian and Baraud 1982); Haut-Rhin, Riedisheim,
ca. 280 m a.s.l., July 1912, 2 spec., collector not specified (Sainte-Claire Deville 1936;
Horion 1958), 15.vi.1949, 1 spec., [Fdouard] Klinzig leg. (Gangloff 1991; Brustel and
Gouix 2012); Haut-Rhin, Baldersheim, ca. 230 m a.s.l., 26.viii.1951, 4 spec., Burglin
leg., coll. [Edouard] Klinzig (Gangloff 1991; Brustel and Gouix 2012).

? Auvergne-Rhone-Alpes, Savoie, Albertville, 19" century, no other data, 1 3
and 1 € in coll. Perroud deposited in MNHN (Brustel and Gouix 2012; according to
Denis Keith pers. comm., 2020, this record is dubious — see also the comment below).

Material examined

? “S. Frankreich” [= south of France], 1 & and 1 @, “Coll. C. Felsche, Kauf 20, 1918”,
coll. MTDG [locality probably mistaken].

Grand Est, “Alsatia” [= Alsace], no other data, 1 & in coll. Antoine Boucomont de-
posited in MNHN; Bas-Rhin, Strasbourg, [ca. 140 m a.s.1.], no other data, 1 &' in coll.
MHNG (cf. Scherdlin 1915; Sainte-Claire Deville 1936; Paulian 1941, 1959; Tesaf
1957; Horion 1958; Paulian and Baraud 1982); Haut-Rhin, Mulhouse — Dornach,
[ca. 250 m a.s.l.], August [year not specified], 1 &, coll. MZSF (see Gangloff 1991);
Haut-Rhin, Riedisheim, [ca. 280 m a.s.l.], 15.vi.1949, 1 &, [Edouard] Klinzig [leg.],
coll. MZSF (cf. Gangloff 1991); Haut-Rhin, Baldersheim, ca. 230 m a.s.l., 26.vii.1951,
2 29, collector not specified [probably Burglin leg. — see Gangloff 1991], coll. MZSE.

2 Occitanie, “Francia, Montpellier”, 1918, 1 @, Lavagne [leg.], coll. Paolo Luigioni
deposited in MCZR [locality probably mistaken].
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Comment

For France, B. unicornis was first recorded by Panzer (1802) without precise data. Up
to now, it is reliably known only from Alsace, with the last record from Colmar in 1967
(Gangloff 1991). Brustel and Gouix (2012) reported two specimens from the 19
century from the Savoy Prealps (Albertville), which, according to Denis Keith (pers.
comm.), is dubious and probably based on mislabelled material. The site (a mountain-
ous area) does not meet the known requirements of the species and its occurrence here
seems to be highly improbable. The same applies to the Mont Cenis specimen from the
Abeille de Perrin’s collection in the MNHN.

Germany

Published data

Baden-Wiirttemberg, Markgriflerland, Neuenburg am Rhein - Griffheim,
“GrifSheimer Trockenaue”, [ca. 47°52'18.3"N, 7°33'55.5"E, ca. 210 m a.s.l.], 2.vi.1967,
13, at light, Hans Messmer leg., photo + coll. Richard Disch (Brechtel et al. 1995;
Krell 1998; Bense et al. 2000; Frank and Konzelmann 2002; Petersen et al. 20006).
Bavaria (Bayern), “Bavaria’, no other data (Panzer 1793a, 1795); “Bayern”, no
other data (Reitter 1909; Kuhnt 1912; Huber 1916; Horion 1951; Geiser 1984); “Ba-
varia”, no other data, 1 &' (ex original coll. Rudolf Vesely) in coll. NMPC (Hillert et al.
2016); Unterfranken, Aschaffenburg — Strietwald, ca. 130 m a.s.l., 1830, more spec., Dr
Hoffmann leg. (Oechsner 1854; Kittel 1879; Ihssen 1935; Horion 1951, 1957, 1958)
— note: Frohlich (1897) and Knorzer (1912) consider record from Aschaffenburg to be
doubtful; Oberbayern, Neuburg an der Donau — Bergheim, ca. 380 m a.s.l., 9.vii.1946,
1 spec. and 20.vii.1954, 1 spec., Rudolf Miiller leg., coll. NMAG (Jungwirt 2005,
2012); ? Oberbayern, Ingolstadt, September 1892, 1 spec. K[arl] Daniel leg. (Horion
1957, 1958; Jungwirt 2005; see Material examined and new observations below).

Material examined and new observations

“Germ.” [= Germany], no other data, 1 & and 1 @ in coll. ZINR, 1 € in coll. Karel
Mazura deposited in MMBC.

“Germania” [= Germany], no other data, 1 & in coll. Georg Frey deposited in
NHMB, 1 & in coll. Ladislav Bojcuk deposited in MHKC, 1 & in coll. NHMD.

“Germania mer.”, no other data, 1 spec in coll. ZSMG.

Baden-Wiirttemberg, Bruchsal - Untergrombach, Michaelsberg and
Habichtsbuckel Nature Reserve, ca. 49°5'32"N, 8°34'13"E, 200-220 m a.s.l.,
3.vii.2021, 1 @, light trap, FTK and TBK obs., 4.vii.—5.viii.2021, 17 & & and 11 9
FSLG after sunset, together with more spec. of Od. armiger and Och. chrysomeloides,
FTK and TBK obs. (5 spec. leg., coll. FTK, TBK and SMNK) — these records will be
published with additional details at a later date (Florian Theves and Torsten Bittner
pers. comm., 2021).
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Bavaria (Bayern), Upper Bavaria (Oberbayern), Ingolstadt, [ca. 370 m as.l], 9.ix.
[18]92, 1 spec. Dr K[arl] Daniel [leg.], “Fundortverwechslung” [= locality mistaken], coll.
ZSMG (see Horion 1957, 1958; Jungwirt 2005); ? Oberbayern, “Holzapfelkr.” [= Holzap-
felkreuth, former manor on the western outskirts of Munich], [ca. 550 ma.s.l.], 12.x.[19]12,
H{ans] Kulzer [leg.], “Fundortverwechslung” [= locality mistaken], coll. ZSMG.

Comment

In addition to old records from the late 18" and the first half of the 19" centuries from
Bavaria, only one record from Baden from 1967 and two records from Bavaria in 1946 and
1954 were known from Germany. Daniel’s specimen from Ingolstadt and Kulzer’s speci-

Figure 10. Findings of B. unicornis A, B Germany, Bruchsal — Untergrombach, Michaelsberg and
Habichtsbuckel Nature Reserve, 7.vii.2021 (photographs by Torsten Bittner) C, D Bulgaria, Dimovo
env., 26.vi.2010 (photographs by Ale§ Sedld¢ek) E, F Bulgaria, Oreshak env., 6.vii.2020, (photographs

by Maximilian Teodorescu).
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men from Munich are questionable because they bear the labels added later of “Fundort-
verwechslung” (= locality mistaken). The new records presented from Baden represent the
first known data on the species’ occurrence in Germany after 54 years (see also Fig. 10A, B).

Switzerland

Published data

Basel-Stadt (Kanton Basel-Stadt), Basel, undated, 1 spec., Ed. Bernoulli leg. (Heer
1841; Stierlin and Gautard 1867; Stierlin 1900; Huber 1916; Brustel and Gouix 2012).

? Republic and Canton of Ticino (Repubblica e Cantone Ticino), no other
data, Villa [leg.] (Heer 1841; Stierlin and Gautard 1867; Stierlin 1900); given
that the canton of Ticino is mountainous, this record does not seem credible
(see Habitat preferences in this study).

Material examined

Canton of Ziirich (Kanton Ziirich), “Tigurini” [= Ziirich], undated, 2 2%, collec-
tor unknown, “Mus. Drews.” [= Musaeum Drewseni, = ex coll. Christian Drewsen

(1799-1896)], coll. NHMD (Fig. 11).
Comment

The two old records from Basel and Canton of Ticino were later considered questiona-
ble for the absence of any subsequent sightings (Allenspach 1970). Both editions of the
Catalogue of Palacarctic Coleoptera (Kral et al. 2006; Nikolajev et al. 2016) list Swit-
zerland for B. unicornis probably on the basis of these records. Bolbelasmus unicornis
is no longer included in the very recent checklist of Scarabaeoidea of Switzerland
(Cosandey et al. 2017). The two specimens from Ziirich deposited in NHMD confirm
the historical occurrence of the species in the country.

Italy
Published data

“ITtalia”, no other data (Panzer 1802).

“Italia borealis”, no other data (Cristofori and Jan 1832).

Piedmont (Piemonte), no other data (Marseul 1857; Jacquelin du Val 1863;
Baudi di Selve 1889; Bertolini 1899a; Bedel 1911; Luigioni 1929; Porta 1932; Horion
1958; Arnone and Massa 2010; Brustel and Gouix 2012; Carpaneto et al. 2021),
2 spec., no other data (Costa 1864), 3 d& and 1 Q, [19% century], [Vittore] Ghil-
iani leg., coll. MSNG, 1 3, (19 century], “ex coll. Demarchi”, [Flaminio] Baudi [di
Selve] [leg.], coll. MSNG, 1 & with no other data in coll. NMPC (Arnone and Massa
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Figure 1 1. The only two specimens of B. unicornis so far known from Switzerland, deposited in NHMD
(photographs by Caroline Amalie Hoegh-Guldberg, edited by Peter Kurina).

2010; Ballerio et al. 2014; Hillert et al. 2016; data from MSNG specified and supple-
mented by Roberto Poggi pers. comm., 2021), 1 &, [Flaminio] Baudi [di Selve] [leg.],
and 1 &, L. Carrara [leg.], no other data, coll. MNFI (Arnone and Massa 2010; Hill-
ert et al. 2016); Torino env,, cattle pastures, date not specified, 2 spec. flying after sun-
set, together with Od. armiger and Och. chrysomeloides, Vittore Ghiliani leg. (Ghiliani
1847, 1887); Torino env., June 1845, 1 spec. on the bank of the Po River after a flood,
Vittore Ghiliani leg. (Ghiliani 1847, 1887); Torino, 1 spec., no other data (Horion
1958; Barbero and Cavallo 1999); Torino, alluvial materials of the Po river, ca. 230 m
a.s.l,, 2 spec., no other data, coll. A. Gagliardi deposited in MESN (Barbero and Cav-
allo 1999; information on the storage of these specimens supplemented by Enrico
Barbero pers. comm., 2021); Provincia di Cuneo, Montelupo Albese, 24.v.1978, 1 &,
collector not specified, coll. MCAS (Barbero and Cavallo 1999; Carpaneto et al. 2016;
information on the storage of this specimen specified by Enrico Barbero pers. comm.,
2021); Provincia di Alessandria, Lerma, 21 century, no other data (Carpaneto et al.
2016; Glerean and Stefani 2019); Provincia di Novara, Bellinzago Novarese, Caserma
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Valentino Babini env., ca. 45°33'4"N, 8°39'59"E, ca. 185 m a.s.l., 1982—1989, num-
ber of spec. not specified, Roberto Pescarolo leg. et det. (Pescarolo 1990).

Lombardy (Lombardia), no other data, (Bertolini 1872, 1899a; Luigioni 1929;
Porta 1932; Horion 1958; Brustel and Gouix 2012; Carpaneto et al. 2021); “Milano”
[= Milan], [ca. 120 m a.s.L.], [19® century], 1 & and 1 @, “ex coll. A[chille] Griffini”,
no other data, coll. MSNG (Arnone and Massa 2010; Hillert et al. 2016; data specified
by Roberto Poggi pers. comm., 2021).

Trentino-Alto Adige/Siidtirol, “Tirol” [= probably Stidtirol], [Stefano de] Bertolini
leg. (Gredler 1863), Sudtirol, no other data (Horion 1958); Provincia autonoma di
Trento, Trento env., [ca. 190 m a.s.l.], September 1868, 1 [3], plant materials alluvi-
ated by the flooded Adige River, together with Od. armiger, Stefano de Bertolini leg.
(Bertolini 1871, 1874; note: in the first paper from 1871, Bertolini did not include
B. unicornis in the list of identified species, but he added it in his later article from 1874)
— this specimen, labelled “92", is still in the Bertolini’s collection deposited in MUSE;
? Provincia autonoma di Trento, Torcegno env., “in the mountains above Torcegno”,
undated, 3 spec., together with Od. armiger, [Giovanni] Costesso leg., coll. Stefano de
Bertolini (Bertolini 1891, 1899b) — this record seems improbable due to the very high
altitude (ca. 1000-2300 m) of the area (cf. Habitat preferences in this study); Provincia
autonoma di Bolzano, “Bozen Boden” [an urban area of Bolzano in the east of the city],
[ca. 260 m a.s.l.], undated, 1 spec., coll. Vinzenz Maria Gredler (Gredler 1863; Peez
and Kahlen 1977; Kahlen 2018; note: in the Gredler’s collection deposited in FGBI,
the space for “Bolb. quadridens” in the box is empty — Daniel Lorenz pers. comm.,
2021; in MSNB there are no specimens of B. unicornis — Petra Kranebitter pers. comm.,
2021); Venezia Tridentina, no other data (Luigioni 1929; Porta 1932); Trentino, no
other data (Arnone and Massa 2010; Brustel and Gouix 2012).

Veneto, no other data, (Bertolini 1872, 1899a; Luigioni 1929; Porta 1932; Horion
1958; Arnone and Massa 2010; Brustel and Gouix 2012).

Friuli Venezia Giulia, Provincia di Pordenone, Magredi del Cellina, Cordenons
env., ca. 116 ma.s.l., 8.ix.2018, 1 ¢ and 1 @, dead on a path, 9.ix.2018, 1 ' and 1 9
in flight at 20.10-20.30 CEST (air temperature 21.5 °C, humidity 81%), 1 € at ac-
tinic light at 21.15 CEST (air temperature 20 °C, humidity 96%), 10.ix.2018, 1 & in
flight at 20.15 CEST (air temperature 19 °C, humidity 78%), 12.x.2018, 1 § in flight
at 20.00 CEST, 15.v.2019, 1 & and 1 Q in flight at 21.15 CEST (air temperature
14 °C, humidity 75%), 16.v.2019,2 33 and 1 Q in flight at 21.00-21.15 CEST (air
temperature 17 °C), 1 § crawling on the ground at 21.20 CEST, 24.v.2019, 5 33 in
flight at 21.20-21.35 CEST (air temperature 20 °C, humidity 70%), 26.v.2019, 1 3
in flight at 21.20-21.35 CEST (air temperature 20 °C, humidity 70%), 1.vi.2019, 1 &
and 2 9@, in flight ac 21.40 CEST (air temperature 20 °C, humidity 80%), 6.vi.2019,
2 3dd and 1 @, in flight at 21.00-21.20 CEST (air temperature 22 °C, humidity
80%), 7.vi.2019, 2 3& in flight at 21.35 CEST (air temperature 22 °C, humidity
50%), Paolo Glerean and Gabriele Stefani obs. (Glerean and Stefani 2019; for flight
statistics see Table 9); Provincia di Udine, Pasian di Prato, Biotopo prati del Lavia, ca.
90 m a.s.l., 15.-31.v.2005, 1 @, pitfall trap, Pietro Zandigiacomo leg. (Zandigiacomo
2005; Lapini et al. 2013).
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Tuscany (Toscana), no other data, coll. Dr L[ucas] von Heyden (Heyden 1884);
1 spec. with no other data (Horion 1958); 1 @ with no other data in coll. OHS
(Hillert et al. 2016).

Material examined and new observations

“Ital.” [= Italy], no other data, 1 9 in coll. MNBG.

“Ttalia borealis”, 1 &, “ex coll. [Achille] Griffini”, no other data, coll. MSNG.

“Tralien” [= Italy], “coll. [Gustav] Kraatz”, no other data, 2 & and 5 99 in coll.
SDEI.

“Tralia”, undated, 1 & and 1 @ (ex coll. Alexander Fry), coll. NHML.

“Italia, Sella [it is not clear whether it is a geographical name or the name of
a person]”, no other data, 1 & in coll. SDEL.

Piedmont (Piemonte), “Pedem.”, [= Pedemontium, currently Piedmont], no oth-
er data, 1 @ in coll. RBIN; “Pedemt.” [= Piedmont], no other data, 3 §& and 1  in
coll. Maurice Pic deposited in MNHN; “Pedemont.” [= Piedmont], no other data, 1 &
and 1 @ (ex coll. Christian Drewsen) in coll. NHMD, 1 &' (ex coll. Carl Gustaf Thom-
son) in coll. MZLU, 1 spec. in coll. NHMW; “Pedemont.” [= Piedmont], undated,
L[éon Marc Herminie] Fairm/[aire] [leg.], 1 dand 1 @ (ex coll. Fredrik Wilhelm Mik-
lin) in coll. FMNH; “Alp. Pedemont.” [= Alpes Pedemontium], undated, 2 && and
1 @, [Vittore] Ghiliani [leg.], coll. NHMD:; “Piémont” [= Piedmont], undated, 1 &' in
coll. Elzéar Abeille de Perrin deposited in MNHN, 1 @ in coll. Antoine Boucomont
deposited in MNHN, 1 ¢ in coll. Jacques Baraud deposited in MNHN, 1 &' in coll.
NMPC, 1 2, in coll. Alfonz Gspan deposited in PMSL, 1 3 (ex coll. Giacomo Doria,
ex coll. Edward Bonney Nevinson) in coll. NHML; “Piemont” [= Piedmont], no other
data, 1 & and 1 Q in coll. MNBG, 1 & and 1 Q in coll. RBIN; “Piemont” [= Pied-
mont], “coll. Rottenberg”, 1 ¢ in coll. SDEI; “Piemont” [= Piedmont], “coll. [Carl]
Felsche”, 1 spec. in coll. MTDG; “Piemonte” [= Piedmont], “colezz. Alzona” [= coll.
Alzona], 1 @ in coll. MSNM; Cittd metropolitana di Torino, Rivarossa, [ca. 285 m
a.s.l.], no other data, 1 @ in coll. Leopold Mader deposited in MNSA; “Turin” [= To-
rino], no other data, 1 ' and 2 9 in coll. Sylvain Augustin de Marseul deposited in
MNHN, 1 & and 1 @ in coll. NHMD, 1 spec. in coll. ZSMG; Torino, 25.vii.[year
not specified], no other data, 1 & in coll. Georg Frey deposited in NHMB; Torino,
“alluvioni Po” [= alluvial materials of the Po river], ca. 230 m a.s.l.,, 1871, 1 @, L. Fea
leg., coll. MSNG; Torino, no other data, 1 & in coll. FMNH, 1 spec. in coll. NHMW/;
Borgofranco d’Ivrea, [ca. 250 m a.s.l.], undated, 1 &, L. Demarchi leg., coll. MSNG;
Provincia di Alessandria, Lerma, ca. 300 m a.s.l., May 1995, 1 &, in the morning
accidentally dug up from the soil in the orchard; 8.iv.2014, 1 &, in the morning ac-
cidentally dug up from the soil in the orchard; 4.v.2014, 1 &' in the morning on the
ground and 1 § at UV light at 21.30 CEST, after several days of rain; 11.v.2014, 1 @,
accidentally dug up from the soil in the garden at 16.00 CEST; 3.viii.2014, 1 @ flying
around the light at 21.30 CEST; 16.v.2015, 1 &, at UV light at 21.30 CEST, rain in
the morning and the day before, very wet, 17 °C; 17.v.2015, 1 &, at UV lightat 21.15
CEST, wet, 17 °C; 20.vi.2015, 1 @, at UV light at 22.00 CEST, heavy rainfall in pre-
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vious days, vegetation and soil heavily saturated with water, 17 °C; 21.vi.2015, 1 @,
at UV light at 22.00, wet, 17 °C; 29.vi.2015, 1 @, at UV light at 21.50 CEST, 23 °C,
LRL obs. (see Glerean et al. 2021).

Lombardy (Lombardia), Provincia di Varese, Casorate Sempione, ca. 280 m a.s.l.,
October 1958, 1 &, at light, A. Bilardo leg., ex original coll. Giovanni Mariani, cur-
rently deposited in coll. RPM (for partial data on this record see Ballerio 2008 and
Ballerio et al. 2014). Note: Zilioli and Pittino (2004) reported that in 2000 Riccardo
Pittino unsuccessfully attempted to rediscover the species at this locality.

Comment

In the collection of Zdenék Tesaf deposited in SNMS, there is one specimen with the
locality “Tirolis”, which may refer to the territory of South Tyrol (today Trentino-Alto
Adige). Records from Sicily (Baraud 1977; Paulian and Baraud 1982; Carpaneto and
Piattella 1995; Sparacio 1995; Barbero and Cavallo 1999; Martin-Piera and Lépez-
Colén 2000; Agoglitta et al. 2006; Trnka 2009; Arnone 2010; Alonso-Zarazaga et
al. 2013; Schoolmeesters 2019; Nufd and Jager 2020) refer to Bolbelasmus vaulogeri
(Abeille de Perrin, 1898) (see Arnone and Massa 2010 and Hillert et al. 2016).
Benasso’s record from Luint, Friuli-Venezia Giulia (Benasso 1971) is apparently based
on a misidentified specimen of Bolbocerosoma sp. (bearing an erroneous locality label),
which is evident both from the drawing of the specimen and from its description; in
addition, this specimen was allegedly lost (Paolo Glerean pers. comm., 2020). This
study presents new records from the third known locality with a recent occurrence of
the species in Italy (Lerma).

Poland
Published data

Mazovian Voivodeship (Wojewédztwo mazowieckie), Warsaw — Saska Kepa, 80-85
m a.s.l., undated, 2 spec., Antoni Waga leg. (Hildt 1896; Tenenbaum 1923; Kubicka
1981; Szwatko 2004; Byk etal. 2012, 2016).

Opole Voivodeship (Wojewédztwo opolskie), Opole County, Ztotniki, ca.
155 m a.s.l,, undated, 1 @, Ludwik Fryderyk Hildt leg. (Hildt 1896; Szwatko 2004;
Byk et al. 2016).

Swietokrzyskie Voivodeship (Wojewédztwo éwigtokrzyskie), Kiclce County,
Checiny, 1 spec., no other data, (Tenenbaum 1923; Szwatko 2004; Bidas 2012; Byk et al.
2012, 2016; for details on this record see Material examined below); Ostrowiec County,
Skarbka, 9.viii.1973, 1 &, dug up from the soil on a meadow, A. Liana, coll. MIZP
(Stebnicka 1976; Szwatko 2004; Byk et al. 2016); Sandomierz County, Géry Pieprzowe
Nature Reserve, ca. 150 m a.s.l., 28.vi.2001, 1 @, at light, KPL (Bunalski et al. 2013).

Lublin Voivodeship (Wojewédztwo lubelskie), Lublin env., no other data,
Baumgarten leg. (Hildt 1896; Szwatko 2004; Byk et al. 2016).
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Material examined

Lesser Poland Voivodeship (Wojew6dztwo malopolskie), Wadowice County (Po-
wiat wadowicki), “Wadowice, Hal.” [= Halyczyna or Galicja (Galicia), Wadowice, ca.
250-300 m a.s.l.], I @, undated, Smolik [leg.], DJP det., coll. NMBE.

Swictokrzyskie Voivodeship (Wojewédztwo $wietokrzyskie), Kielce County,
“Goéry Stokrzyskie [env.], Galezice, [Mt.] Géra Ostréwka” [currently the Ostrowka
quarry, ca. 50°50'11.94"N, 20°24'46.38"E, ca. 250 m a.s.L], July 1921, 1 &, J.
Czarnocki [leg.], “Polonia, [coll.] Sz[ymon] Tenenbaum”, coll. MIZP (for incomplete
data on this record see Tenenbaum 1923; Szwatko 2004; Byk et al. 2012, 2016).

Comment

From Poland, only six records were known, which are summarised and specified by
Byk et al. (2016). The last Polish record is from 2001 from the Géry Pieprzowe Nature
Reserve (Bunalski et al. 2013). This study presents a previously unpublished historical
record from Wadowice.

Austria

Published data

Upper Austria (Oberésterreich), Linz, Scharlinz, ca. 250 m as.l., 25.v.1936, 1 J,
[Johann] Wirthumer leg., coll. BZLA (Mitter 2000; Schwarz 2008; sex specified by
Martin Schwarz pers. comm., 2022); Linz, Weikerlsee, ca. 250 m a.s.l., 10.vii.1955, 1 &
and 3 @9, after the flood, [Hermann] Haider leg., coll. BZLA (Mitter 2000; Schwarz
2008; sexes specified by Martin Schwarz pers. comm., 2022); Linz — Ebelsberg, bank
of the Traun river, 10.vii.1954, 9 spec., E Linzinger leg., 4 spec. in coll. HMS, 5 spec.
[3 33,2 29]in coll. BZLA, Linz env., undated, 2 spec. [1 & and 1 9], [Emil] Munga-
nast leg., coll. BZLA (Franz 1974; Mitter 2000; Schwarz 2008; sexes specified by Martin
Schwarz pers. comm., 2022); Steyregg, ca. 250 m a.s.l., 1 @ with no other data, coll.
BZLA (Franz 1974; Mitter 2000; Schwarz 2008; sex specified by Martin Schwarz pers.
comm., 2022); bank of the Danube river between the villages of Steyregg and Pulgarn,
driftwood, no other data (Dalla Torre 1879; Schwarz 2008); Saxen an der Donau, 21+
century, no other data (Paill and Mairhuber 2012; Gimpl et al. 2020).

Lower Austria (Niederosterreich), no other data (Panzer 1793b; Sturm 1805);
Miihling, ca. 260 m a.s.l,, no other data, Arthur Schatzmayr leg. (Schatzmayr 1936;
Benasso 1971); Schauboden env., Hochriefi, ca. 370 m a.s.l., end of July 1955, 1 &,
E X. Seidl leg., Rudolf Petrovitz det. et coll. (Ressl and Kust 2010); Melk, undated,
2 spec., [Josef] Breit leg. (Horion 1958; Franz 1974); Médling env., Eichkogel hill.,
ca. 330 m a.s.l., no other data (Franz 1974; Schmolzer 1989); Weidling bei Wien, no
other data (Duftschmid 1805); Wienerwald, Weidlingbach, undated, 2 spec., [Josef]
Breit leg. (Horion 1958; Franz 1974); [Vienna env.,] “Donau-Auen”, undated, 3 spec.,
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[Franz] Blithweiss leg. (Pittioni 1943; Horion 1958); Donau-Auen National Park, Orth
an der Donau env., 48°7'59.87N, 16°42'20.56"E, 145 m a.s.l.,, 6.-8.vii.1997, 1 @,
plant materials alluviated by flooded Danube river, PZW obs. + photo (Paill 2007; co-
ordinates specified by PZW pers. comm., 2009); Grof3-Enzersdorf — Miihlleiten env.,
48°10'34"N, 16°33'6.6"E, 159 m a.s.l., 24.vi.2019, 1 & flying up to 0.5 m above the
ground at 21.40 CEST, meadow adjacent to the forest, 22 °C, gentle breeze, ADW
obs. + photo (Dostal 2019; Dostal and Barries 2019; Dostal et al. 2021b); Leitha Mts,
Mannersdorf am Leithagebirge env., July 1900, 1 @ and October 1912, 1 2, in a forest
clearing, Molitor leg. (Horion 1958; Franz 1974); Oberweiden, Sandberge Oberwei-
den Nature Reserve, 48°17'15.4"N, 16°49'38.5"E, ca. 155 m a.s.l., 23.viii.2019, 1 @
perching motionless on a path at 19.00 CEST, 25 °C, DRW and SRL leg., det et coll.
(Rabl et al. 2019); Marchegg, ca. 135 m a.s.l., no other data (Franz 1974).

Vienna (Wien), no other data, coll. Dr Lucas von Heyden (Heyden 1884); no
other data, (Dobiasch 1911); “Umg. Wien” [= Vienna env.], undated, 1 @, Ad[olf]
Hoffmann [leg.], coll. ZEMK (Hillert et al. 2016); Vienna, Danube inundation area,
17.vii.1906, 3 spec., collector nor specified (Franz 1936, 1974); Vienna XXI [- Florids-
dorf], August 1948, 12 spec., plant materials alluviated by flooded Danube river,
[Harald] Schweiger leg. (Horion 1958); Vienna — Floridsdorf, ca. 155 m a.s.l., June
1949, 1 spec., at light in the garden, Harald Schweiger leg. (Schweiger 1951; Horion
1958; Franz 1974); Vienna env., Kahlenberg hill, no other data (Franz 1974); Vienna —
Donaustadt, Fuchshiufel, 48°11'45.5"N, 16°28'57.9"E, 160 m a.s.l., 26.vi.2019, 1 &
flying up to 0.5 m above the ground at 21.55 CEST, 25 °C, no wind, WBW and ADW
leg. + photo (Dostal 2019; Dostal et al. 2021a, b); Vienna — Donaustadt, Miillergra-
ben, ca. 48°11'24.6"N, 16°30'42.4"E, 150 m a.s.l., 21.vi.2019, 1 spec., pitfall trap
with vinegar, KFW leg. (Dostal 2019; Dostal et al. 2021a, b); Vienna — Donaustadst,
Schusterau, 48°10'33.7"N, 16°32'54.7"E, 163 m a.s.l., 25.vi.2019, 1 @ flying up to
0.5 m above the ground at 21.50 CEST, 24 °C, no wind, WBW and ADW leg. + photo
(Dostal 2019; Dostal et al. 2021a, b); Donau-Auen National Park, Untere Lobau, W of
Kreuzgrund [= Lausgrund], ca. 48°9'34.52"N, 16°31'42.94"E, 152 m a.s.l., 15.vi.-9.
vii.2006, 1 @, pitfall trap, Wolfgang Paill obs. (Paill 2007; Dostal et al. 2021b); Vienna
— Donaustadt, Kreuzgrund, 48°9'36"N, 16°32'42"E, 160 m a.s.l., 12.vi.2019, one bur-
row, ADW and ADW obs.+ photo (Dostal 2019; Dostal et al. 2021a, b).

Burgenland, shore of Neusiedler See, plant materials amassed by flood water, seve-
ral times (according to Sturm), with no further details (Petrovitz 1956); Winden am See,
foot of the Zeilerberg mountain, ca. 200 m a.s.l.,, 3.vi.1981, 1 spec., at light, Gerhard
Rofler leg. (Rofler 1989); Giinser Gebirge, Rechnitz env., area of Geschriebenstein,
no other data, Alfonz Freh leg. (Kaszab 1937; Horion 1958; Franz 1974); Jois env.,
steppe meadows north of the town, [ca. 220 m a.s.l.], 11.viii.2021, 1 & flying up to
0.5 m above the ground and 1 € in light trap, 21 °C, no wind, ADW and WBW obs.
(Dostal and Barries 2021).

Carinthia (Kérnten), Villach, Teufelsgraben, 1 spec. with no other data (Holdhaus
and Prossen 1901; Horion 1958; Paill and Mairhuber 2006); Villach env., undated, 1
spec., Arthur Schatzmayr leg. (Prossen 1913; Schatzmayr 1936; Horion 1958; Benasso
1971; Paill and Mairhuber 2006).
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Styria (Steiermark), Grazer Bergland, Horgas [near Gratwein-Straffengel], undated,
1 & [10.6 mm], Glustav] Wallaberger Sr. leg., coll. UMJG (Horion 1958; Franz 1974;
Holzer 2019; sex specified by the author); Leutschach, Glanzer Klapotetzstraf3e 74 (Bio-
hoqunczy), 46°39'17.518"N, 15°31'18.03"E, ca. 370 m a.s.l., 8.ix.2018, 1 ¢, at light
(flew through the open window), J. Gunczy obs., photo Gernot Kunz (Holzer 2019).

Material examined

“Styria” [= Duchy of Styria, a territory that included the modern Austrian state of Styria and
the Slovenian region of Lower Styria], 1858, 1 &, [Eduard Albert] Bielz (leg.], coll. BNMS.

Lower Austria (Niederésterreich), “Nied. Oesterr.” [= Niederdsterreich], no other
data, 1 & in coll. NMBE; Melk, undated, 23 spec. in col. NHMW, 1 §'and 1 9 (ex origi-
nal coll. Josef Breit, Vienna) in coll. Georg Frey deposited in NHMB, 1 &' (ex original coll.
Rudolf Petrovitz) in coll. MHNG (cf. Horion 1958 and Franz 1974); Wachau, no other
data, 1 spec. in coll. NHMW,; Wienerwald, Weidlingbach, undated, 2 A3 (ex original
coll. Josef Breit, Vienna) in coll. Georg Frey deposited in NHMB (cf. Horion 1958 and
Franz 1974); “Umg. Wien” [= Vienna env.], Wienerwald, 1 spec. in coll. NHMW; “Blu-
mau, Steinfeld” [= Blumau near Neuriffhof], [ca. 250 m a.s.L], undated, 1 &' (ex original
coll. Rudolf Petrovitz) in coll. MHNG; [Vienna env.,] “Donau-Auen”, undated, 1 & and
1 @, Flranz] Blithweiss leg., 1 & and 1 @, Fr. Reiss leg., ex original coll. Rudolf Petrovitz,
currently in coll. MHNG; [Vienna env.,] Donauauen, no other data, 1 ¢ in coll. TLME
10 spec. in coll. NHMW,; [Vienna env.,] Donauauen, undated, 1 @, F[ranz] Blithweiss
[leg.], coll. MNBG; “Marchfeld, Oberweiden”, no other data, 1 € in coll. MNBG; Ober-
weiden, Steppe [= steppe] 7.viii. 1959, 1 @, J[osef] Gusenleitner leg., coll. BZLA.

Vienna (Wien), “Wien” [= Vienna], no other data, 2 99 in coll. Vladimir Zoufal
deposited in MMBC, 1 spec. in coll. MTDG, 1 @ in coll. BZLA; “Wien” [= Vienna],
undated, 1 &, J[osef] Moser leg., coll. BZLA; “Vienne” [= Vienna], no other data, 1 &
and 1 € in coll. Albert Sicard deposited in MNHN; “Wien Umg.,” [= Vienna env.],
no other data, 1 & in coll. Leopold Mader deposited in MNSA; “Wien, Umgebg.”
[= Vienna env.], undated, 1 @, E Schade [leg.], coll. Jaroslav Matousek deposited
in MMBC; “Wien Umgebgebung”, undated, 2 33, Aldolf] Hoffmann leg., coll.
TLMF; “Umg. Wien” [= Vienna env.], undated, Ad[olf] Hoffmann [leg.], 1 € (ex
coll. P. Franck) in coll. MIZP, 1 & in coll. SMNS, 1 9 in coll. Alfonz Gspan deposited
in PMSL; “Hochwasser bei Wien” [= flood near Vienna], no other data, 1 ¢ (ex coll.
Adolf Hoffmann) in coll. Jan Roubal deposited in SNMS; Vienna, Donau [= Danube
river], Hochwasser [= flood], undated, 1 & (ex original coll. Rudolf Petrovitz) in coll.
MHNG; Vienna, “Donauiiberschwemmung” [= flooded Danube river], September
1920, 1 spec., R. E Lang [leg.], coll. NHMW/; Vienna env., undated, 1 ¢, Carl Mandl
[leg.], coll. Georg Frey deposited in NHMB; Vienna env., undated, 1 ¢, Matuschka
[leg.], ex original coll. Josef Breit (Vienna), currently in coll. Georg Frey deposited in
NHMB; Vienna, “Inundationsgebiet” [= inundation area of the Danube river], un-
dated, 3 spec. (ex original coll. Herbert Franz) in coll. NHMW;, 1 3 (ex original coll.
Josef Breit, Vienna) in coll. Georg Frey deposited in NHMB; Vienna, Prater, no other
data, 1 spec. in coll. NHMW.
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Comment

In Austria, this species is known from six of the nine Austrian states. A recent at-
tempt to rediscover the species at suitable sites along the Traun River in Upper Austria
(Link et al. 2011) was unsuccessful, probably due to the use of inappropriate collecting
methods and ignorance of the species’ bionomy. This study presents previously unpub-
lished older data from three Austrian localities.

Hungary
Published data

Western Transdanubia (Nyugat-Dundntdl), Vas County, “Molna-Szecséd”
[= Molnaszecséd], 10.vi. [turn of the 19 and 20™ century], ca. 180 m a.s.l., 1 spec. in-
side the digestive system of Cuculus canorus, Ernd Csiki obs. (Csiki 1904); Vas County,
K8szegi-hegység, no other data (Endrédi 1957); Zala County, Nova, ca. 190 m a.s.l.,
no other data (Endrédi 1957).

Central Transdanubia (Kézép-Dundntil), Komdirom-Esztergom County,
“Sz6ny” [a part of the current Komdrom city], 6.viii.1901, 2 spec. inside the digestive
system of Upupa epops, Ernd Csiki obs. (Csiki 1905); Komdrom-Esztergom County,
“Oszény” [= Szény, the part of the current Komérom city], ca. 105 m a.s.l., no other
data (Endrédi 1957); Komdrom-Esztergom County, Esztergom, 1 &, Sebd Endrédi
leg., coll. HNHM (Endrédi 1957; Nddai 2006; sex specified by VKS pers. comm.,
2020); Komdrom-Esztergom County, Csolnok, no other data (Endrédi 1957),
28.v.1898, 1 &, Zahradka leg., coll. HNHM (N4dai 20065 sex specified by VKS pers.
comm., 2020); Oroszldny env., Majkpuszta, Majki-hegy, 14.vi.1997, 1 @, at light.
CKZ (Kutasi 2002; Nddai 2006; Eichardt and Kutasi 2011); Fejér County, Velence —
Kisvelence, ca. 115 m a.s.l,, July 1940, 1 @, Rudolf Lenczy leg., coll. HNHM (Nédai
20006; sex specified by VKS pers. comm., 2020); Fejér County, Adony, no other data
(Endrédi 1957), 1 &, undated, Viktor Stiller leg., coll. HNHM (Nédai 2006; sex
specified by VKS pers. comm., 2020).

Southern Transdanubia (Dél-Dundntil), Somogy County, Fonydd, ca. 140 m
a.s.l., undated, 1 &, Vikeor Stiller leg., coll. HNHM (Endrédi 1957; Nédai 20006;
sex specified by VKS pers. comm., 2020); Somogy County, Ordacsehi, Csehi-berek,
21.vii.2004, Gyorgy Rozner leg. (Nddai 2006); Somogy County, Kaposvir, no other
data (Endrédi 1957), 8.vii.1931, 1 &, Miklés Nattdn leg., coll. HNHM (Hillert et al.
2016), 22.v.1951, 1 &, 3.vi.1951, 1 &, 4.vii.1951, 1 &, 31.vii.1958, 1 &, 19.v.1960,
1 @, Miklés Nattdn leg., coll. HNHM (Nddai 2006; sex specified by VKS pers. comm.,
2020); Somogy County, Balatonfsldvir, no other data (Endrédi 1957); Somogy Coun-
ty, Nagyberény, 1937, 1 &, Ferenc Lichtneckert leg., coll. HNHM (N4dai 2006; sex
specified by VKS pers. comm., 2020); Somogy County, Balatonvildgos — Balatonaliga,
1.viii.1980, collector unknown, 1 spec. in coll. HNHM (Nddai 2006; data specified
by OMB pers. comm., 2020); Somogy County, Szenna, 9.vi.1998, Gyorgy Rozner
leg. (Rozner 2001; Nddai 2006); Tolna County, Gyulaj, 1 &, 1952, Jend Gyérfly leg.,
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coll. HNHM (N4dai 2006; sex specified by VKS pers. comm., 2020); Tolna County,
Hégyész, 46°30'38"N, 18°25'55"E, 24.vii.1994, 1 spec. at light, collector not speci-
fied (Nddai 2006; coordinates specified by SBP, pers comm. 2021); Tolna County,
Bdtaapdti env., Nagy-mérdgyi-volgy [valley], Quercetum, 15.vii.2004, 1 @, OMB
leg., coll. HNHM (Nddai 2006; Hillert et al. 2016); Tolna County, Bonyhdd, ca.
140 m as.l, 8.vii.1938, 1 spec., Ndandor Viamos leg., coll. ZUDH (Enyedi 20006);
Baranya County, Szigetvdr, ca. 120 m a.s.l., no other data (Endrédi 1957), 1.vi.1909,
remains of 1 spec., Otté Mihék leg., coll. HNHM (Néddai 2006; data specified by VKS
pers. comm., 2020); Baranya County, Sellye, finding in truffle (Zuber sp.), no other
data (Merkl 2014); Baranya County, Pécs, no other data, (Viert 1894; Kuthy 1898;
Endrédi 1957), 1 &, undated, Ferenc Ehmann leg., coll. HNHM (Nédai 2006; sex
specified by VKS pers. comm., 2020); Baranya County, “Szabolcs” [= Pécs — Szabolcs
or Mecsekszabolcs] env., “Szarvasnéta”, ca. 46°8'8"N, 18°15'46"E, beginning of June
1880, 1 d'and 1 @, the female was digging a hole into the ground at the edge of a forest
footpath like Copris, and it seemed that the male was helping her with this work, Dr
Erné Kaufmann leg. (Kaufmann 1897, 1914a, b); Baranya County, Abaliget, 1978, no
other data (Nddai 2006); Baranya County, Villinyi-hegység Mts, Csukma-hegy hill,
5.v.1972, 1 spec. at light (mercury-vapor lamp), Akos Uherkovich leg. (Horvarovich
1980; Sar and Horvatovich 2000; Nadai 2006).

Central Hungary (K6zép-Magyarorszag), Veszprém County, Pdpa env., no other
data (Wachsmann 1907; Endrddi 1957), 1893, 1 @, Ferenc Wachsmann leg., coll.
HNHM (Nédai 2006; sex specified by VKS pers. comm., 2020), June 1895, 1 @, Fe-
renc Wachsmann leg., coll. HNHM (Rozner 1984; Nddai 2006; sex specified by VKS
pers. comm., 2020); Veszprém County, Balatonalmadi, 5.ix.1940, 1 &, Ernd Csiki
leg., coll. HNHM (Rozner 1984; Nddai 2006; sex specified by VKS pers. comm.,
2020); Veszprém County, Vdszoly env., C)reg—hegy, 250-290 m a.s.l., 3.vii.1999,
1 spec., IRB leg. (Nddai 2006; data specified by OMB pers. comm., 2020); Veszprém
County, Paloznak 17.viii.1961, Frigyes Novak leg., coll. HNHM (Rozner 1984; Nédai
2006); Veszprém County, Berhida, undated, 1 @, Rudolf Lenczy leg., coll. HNHM
(Rozner 1984; Nidai 2006; sex specified by VKS pers. comm., 2020); Pest County,
Buda hills (Budai-hegység), no other data (Frivaldszky 1. 1865; Frivaldszky J. 1879a, b;
Endrédi 1957); Pest County, Buda Hills, Hirmashatdrhegy [env.], [47°32'50.21"N,
19°0'18.77"E, ca. 390 m a.s.l.], 31.v.2004, 1 &3, caught after sunset with a net attached
to the roof of a moving car, OMB leg., coll. HNHM (Hillert et al. 2016; data specified
by OMB pers. comm., 2020); Pest County, “Kis-Szent-Mikl6s” or “Orszentmiklés”
[= érbottyén — Orszentmiklés], 1876, dry oak forest on the hill, 1 spec. on the ground
in the grass in the evening (localised thanks to audible stridulation), Karoly Sajé leg.
(Saj6 1881, 1897, 1910a, b), 1880s, more spec., sons of Karoly Sajé leg. (Sajé 1897,
1910b); Pest County, Szédliget, 16.vi.2005, 1 spec., Tamds Hdcz leg. (Nddai 2006;
data specified by OMB pers. comm., 2020); Pest County, Pilis hegység, no other data
(Endrédi 1957); Pest County, Pilis hegység, Szentendre env., undated, 1 @, Hugé Die-
ner leg., coll. HNHM (Nddai 2006; sex specified by VKS pers. comm., 2020); Pest
County, Szigetszentmiklés, 6.vi.1954, 1 ¢, Miklés Nattdn leg., coll. HNHM (Nidai
200065 sex specified by VKS pers. comm., 2020); Pest County, Dabas, no other data



46 Daniel Jufena / ZooKeys 1105: 1-125 (2022)

(Frivaldszky 1865; Kuthy 1898; Endrédi 1957); Pest County, Dabas — Gyén env.,
[47°9'6.08"N, 19°18'6.84"E, ca. 100 m a.s.l.], 20.v.2012, 1 spec., at light, SIB leg.
(Merkl and Széndsi 2018; coordinates specified by OMB pers. comm., 2020); Pest
County, Téborfalva env., shooting and training area, [47°5'52"N, 19°23'26"E, 118 m
a.s.l.], 11.vii.2012, 1 spec., at light, SIB obs. (Merkl and Széndsi 2018; coordinates
specified by SBP pers. comm., 2021); Pest County, G6doll6 env., no other data (Pétsch
and Széndsi 2019); Pest County, G6doll6 env., Valké, 22.vii.1992, 1 spec., clearing
in an oak forest, Ldszl6 Koteles leg. (Koteles and Bakonyi 1996; Nadai 2006); Pest
County, G6dollé — Mdriabesnyé, no other data (Endrédi 1957), 31.v.1912, 1 &, Istvan
Gurdnyi leg., coll. HNHM (Nddai 2006; sex specified by VKS pers. comm., 2020);
Pest County, Godéll8, 55 Erdészél Street, [47°36'11.3"N, 19°23'23.6"E, 250 m a.s.L.],
2005, no other data, VSI leg., (Nddai 2006); Pest County, G6d6ll8 env., Fahdz-tetd
hill, no other data, VSI leg., (Nddai 2006); Pest County, Pécel, no other data (Kuthy
1898; Endr8di 1957; Pétsch and Széndsi 2019), 1 @, undated, Istvan Peregi leg., coll.
HNHM (Nddai 2006; sex specified by VKS pers. comm., 2020); 47°29'11.48"N,
19°23'19.52"E, 3.vi.1972, 1 spec., IRB leg. (Nddai 2006; data specified by OMB pers.
comm., 2020); Pest County, Isaszeg, no other data (Endrédi 1957; Pétsch and Széndsi
2019); 29.v.1909, 1 &, 2.vi.1909, 1 &, Otté Mihdk leg., coll. HNHM (Nédai 2006;
corrections and sex specified by VKS pers. comm., 2020); 1908, 1 ©, 1909, 1 @, June
1917,1 8, Hugé Diener leg., coll. HNHM (Nddai 2006; corrected and sex specified by
VKS pers. comm., 2020); June 1929, 1 spec., Hugé Diener leg., coll. HNHM (Nddai
2006); 2008, 1 9, collector not specified, coll. HNHM (Hillert et al. 2016); June
2013, more spec. FSLG after sunset, TNB obs. + photo (Németh 2013); Pest County,
Isaszeg, 29 Erd6 Street, [47°31'23.412"N, 19°23'33.87"E, 210 m a.s.L.], 2005, VSI leg.
(Nddai 2006); Pest County, Kistarcsa env., no other data (Pétsch and Széndsi 2019); Pest
County, Kerepes env., no other data (Pétsch and Széndsi 2019); Pest County, Domony
env., no other data (Pétsch and Széndsi 2019); Pest County, Csévharaszt, [47°18'26"N,
19°26'26"E, 127 m a.s.L.], 14-15.viii.2001, 3 3 and 1 9, pitfall traps with ethylene
glycol and at light, GSB leg., coll. HNHM (Nédai 2006; Szél and Kutasi 2011; Hillert
et al. 2016; data specified by VKS pers. comm., 2020, and SBP pers. comm., 2021),
17.vi.2002, 1 spec., at light, SIB obs., 19.vi.2004, 1 spec., at light, SIB obs., 29.v.2005,
1 spec., at light, SIB obs. (Nddai 2006; Szél and Kutasi 2011; data specified by OMB
pers. comm., 2020); Pest County, Biatorbdgy, 27.vi.1999, 1 3, at light, AGB leg.,
coll. HNHM (Nédai 2006, Hillert et al. 2016; data specified by VKS pers. comm.,
2020); Pest County, Nagykovécsi env., Julianna-major, 10.vi.1985, 1 spec., at light,
18.vii.1985, 1 spec., at light, Dezs8 Szaldki leg. (Nddai 2006); Pest County, Budakeszi,
28.v.1991, on Glomus macrocarpum, no other data (Bratek et al. 1992); Pest County,
Budakeszi env., Hossza-d(l8, 200 m a.s.l., 5.vi.1991, 2 @@, on Glomus macrocarpum,
Cynodonto-Festucetum, LAB leg. coll. HNHM (Nédai 2006; data specified by VKS
pers. comm., 2020), 8.vi.1991, 2 @ @, on Glomus macrocarpum, Cynodonto-Festucetum,
LAB leg., coll. HNHM (Nddai 2006; Hillert et al. 2016); Pest County, Budakeszi env.,
airport, 5.vi.1991, 1 @, LNB (N4dai 2006); Pest County, “Négradverdce” [= Verbce],
Borbély-hegy hill, 1 d, summer 1916, municipal forest, Sebé Endrédi leg., coll. HNHM
(Endrédi 1957, 1979; Nadai 2006; sex specified by VKS pers. comm., 2020); Buda
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[currently western part of Budapest], “Graber!” [a historical excursion destination in the
Buda surroundings], 13.v.1798 (!), 1 spec., Tébids Koy leg. (Horvath 1884; this record
is a quotation from the unpublished diary of Janos Boehm, the pioneer of Hungarian
entomology); Budapest, no other data (Kuthy 1898); Budapest, 22.v.1930, no other
data, Hugé Diener leg. (Nddai 2006); Budapest — Hiiserbiavosvélgy, 9.vi.1939, 1 @,
Jézsef Stahuljdk leg., coll. HNHM (Nddai 2006; sex specified by VKS pers. comm.,
2020); Budapest env., Kamaraerdé, 25.iv.1920, 1 & and 30.v.1922, 1 @, Hugé Diener
leg., coll. HNHM (Nddai 2006; data specified by VKS pers. comm., 2020); [Budapest
-] Rékos, no other data (Frivaldszky 1879a, b); Budapest — Budafok, no other data
(Endrédi 1957), 1 & with no other data, coll. HNHM (Nidai 2006; sex specified by
VKS pers. comm., 2020); Budapest — Cinkota, no other data (Endrédi 1957), July
1907, 1 @, Kélman Szombathy leg., coll. HNHM (N4dai 2006; sex specified by VKS
pers. comm., 2020); Budapest — Mdrtonhegy, 17.iii.1949, 1 &, Jozsef Szbcs leg., coll.
HNHM (Nédai 2006; Hillert et al. 2016); Budapest — Békdsmegyer, 27.vi.1954, 1 spec.,
29.vi.1954, 1 spec. and 1.vii.1954, 1 spec., Attila Podlussiny leg., coll. MMGH (Nédai
2006; Enyedi and Adém 2009); Budapest — Normafa, 9.vi.1967, 1 spec., Kdlman Gaské
leg. (Nddai 2006; data specified by OMB pers. comm., 2020); Budapest — Nagytétény,
undated, 1 &, Sebd Endrédi leg., coll. HNHM (Endrédi 1957; Nddai 2006); Budapest
- C")rdég—orom, 2.vi.1959, 1 spec., Kdlman Gaské leg. (Nddai 2006; data specified by
OMB pers. comm., 2020); Budapest — Rédkosszentmihaly, 15.viii.1930, 1 &, at light,
Jend Gyérfly leg., coll. HNHM (Nddai 2006; data specified by VKS pers. comm.,
2020); Budapest — Szépvolgy, 23.vi.1975, OMB leg. (Nddai 20006); “Pest” [currently
eastern part of Budapest], no other data, 1 ¢ in coll. NMEG (Hillert et al. 2016).

Southern Great Plain (Dél-Alféld), Csongrad-Csandd County, Szeged — Kiskun-
dorozsma env., Nagyszék, 16.—23.vi.1989, 1 spec., pitfall trap with ethylene glycol,
Béla Gasko leg., coll. MMSH (Nédai 2006; Gaské 2008); Békés County, Bélmegyer
env., Fispuszta, 46°53'42.19"N, 21°11'8.55"E, 1967, 1 spec., at light, no other data
(Merkl et al. 2014; Merkl 2015; details specified by TDS pers. comm., 2021); Békés
County, Dombegyhdz env., Trianon border mound, 46°18'17.54"N, 21°8'43.38"E,
99 m a.s.l., 9.vi.2013, 1 J, pitfall trap on a narrow strip of grass with loess soil, TDS
and TDB leg., coll. HNHM (Merkl et al. 2014; details specified by TDS pers. comm.,
2021); Bécs-Kiskun County, “Peszér” [= Kunpeszér] env., no other data (Frivaldszky
1865; Endrédi 1957); Bécs-Kiskun County, Csévoly, 10.vi.1999, 1 spec., at light, col-
lector not specified (Nddai 2006; Merkl 2015).

Northern Hungary (Eszak-Magyarorszdg), Heves County, Mitra M,
Galyatet, 10.vii.1959, Sdndor Szabé leg. (Nddai 2006); Borsod-Abautj-Zemplén
County, Aggtelek National Park, J6svafé env, 48°29'46"N, 20°33'53"E,
300 m asl, 8.vii.1980, 1 spec., Ivin Gyulai leg. (Niddai 2006; data specified by
OMB pers. comm., 2020 and SBP pers. comm., 2021).

Northern Great Plain (Eszak-Alfsld), Hajdd-Bihar County, “Debreczen” [= De-
brecen] env., ca. 1860-1880, 1 spec., Jézsef Torok leg. (Torok 1882); Hajdu-Bihar
County, Debrecen, 10.vii.1958, 2 spec., Imre Tatir leg., coll. ZUDH (Enyedi 2006);
Szabolcs-Szatmdr-Bereg County, “Szabolcs varmegye” [= Szabolcs County], no other
data (Szlabdczky and Borbds 1900).
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Material examined and new observations

Western Transdanubia (Nyugat-Dundntil), Gydr-Moson-Sopron County, Gydr
— Likécs env., ca. 47°42'52.5"N, 17°41'45"E, 2019, 115 m a.s.l., pitfall traps, no
other data (see unpublished report for the Fertd-Hansdg National Park Directorate,
Anonymus 2019); Gyér — Gy6rszentivdn env., 47°42'42.17"N, 17°46'25.05"E and
47°42'51.18"N, 17°46'40.77"E, 110 m a.s.l., 10.vi.2016, 5 spec., pitfall traps, CSS
and PKB leg. [storage of the specimens not specified]; 47°42'51.04"N, 17°46'40.24"E,
112 m a.s.l., 25.v.2019, 1 &, pitfall trap, CSS and PKB leg. [storage of the specimen
not specified].

Central Transdanubia (K6zép-Dundntul), Fejér County, Csér, ca. 150 m a.s.l.,
21.v.2014, 1 @, at light on a steppe, MPK leg., coll. DCO; 28.v.2016, 1 &, at light,
DVZ obs.; Fejér County, Csdkberény, Bucka hill, 47°20'51.65"N, 18°21'35.32"E,
230 ma.s.l.,, 11.vi.1987, 1 spec., at light, CSB obs.; Fejér County, Gédnt env., Koves-
volgy [valley], 47°24'19.94"N, 18°22'47.67"E, 280 m a.s.l., 14.vi.2019, 1 @ flying
after sunset, VSI obs.; Fejér County, Nagykardcsony, 46°52'49.4"N, 18°43'27.1"E,
150 ma.s.l., 2.vi.2021,2 dd and 1 @ FSLG after sunset, 17-18 °C, light breeze, TDS
obs.; Fejér County, Adony env., 47°5'17.2"N, 18°49'10.3"E, 120 m a.s.l., 1.vi.2021,
10 spec. FSLG after sunset, 11-15 °C, no wind, TDB and TDS obs.; Komdrom-
Esztergom County, Kérnye, no other data, 1 & in coll. RBIN; Komdrom-Esztergom
County, Esztergom env., Kis-Strdzsa-hegy hill, 47°44'59.210"N, 18°44'35.07"E,
210 m as.l, 23.iv.2000, 1 spec., at light (mercury-vapor lamp), VPB; Komdrom-
Esztergom County, Kesztdlc env., 47°43'13.4"N, 18°47'43.3"E, 17.x.2014, 260 m
a.s.l, 1 § excavated from its burrow from a depth of 60 cm, loess steppe with abun-
dant occurrence of Lethrus apterus (Laxmann, 1770), TVP (for incomplete data on
this record see Hillert et al. 2016); Komarom-Esztergom County, Mdriahalom env.,
Sikléernyd-hegy hill, 47°37'38.57"N, 18°41'20.38"E, 214 m a.s.l., 11.vi.2019, 1 3
and 1 @ flying after sunset, VSI obs. (& in coll. HNHM); Komérom Esztergom
County, Mériahalom env., 47°37'28.3"N, 18°41'21.68"E, 190 m a.s.l., 31.vii.2020,
1 @, at light, BKL obs. + photo (DJP det.); Veszprém County, Nagyvdzsony env.,
47°1'40.73"N, 17°42'38.62"E, 315 m a.s.l., 12.vi.2009, 1 ﬂying ca. 10 cm
above the ground after sunset, KLP; 16.vi.2016, 3 d& FSLG after sunset, JHH,
JPP, JSU MSZ, MPV and PIL obs.; Veszprém County, Viszoly env., C")reg—hegy,
250-290 m a.s.l., 3.vii.1999, 1 spec., IRB leg., coll. SZM; Veszprém County, Orvé-
nyes, 46°55'8.3"N, 17°48'26.07"E, 150 m a.s.l., 16.vi.2019, 1 @ flying after sun-
set, forest pasture, VSI obs.; Veszprém County, Fels4ors, Oreg—hegy, 47°0'57.59"N,
17°58'52.72"E, 214 m a.s.l., 7.viii.2018, 1 &, dead near the light in a garden, FKD
obs. + photo (DJP det.); Veszprém County, Bakony Mts, Litér, [ca. 200 m a.s.l.],
14.vii.2014, 1 @, IRB leg., coll. GML.

Southern Transdanubia (Dél-Dunéntil), Somogy County, Balatonendréd,
46°50'52"N, 17°59'18"E, 174 m a.s.l., 11.v.1989, 1 Q excavated from its burrow
together with 1 & of Od. armiger, VRH; Somogy County, Sdgvir, Jaba-volgy [val-
leyl, 46°49'28.29"N, 18°2'32.93"E, 180 m a.s.l,, 25.ix.2017, 1 @ crawling on the
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ground, PFS obs. + photo (DJP det.); Somogy County, Balatonvildgos — Balatonaliga,
10.vi.1983, 1 spec., at light, SIB obs.; Baranya County, Zselic Mts, Mozsgé, ca. 150 m
a.s.l, 27.vii.2017,1 &, at light, MRM; Baranya County, Drdvaszabolcs, 4/c Koztdrsasig
tér Street, 45°48'20.95"N, 18°12'43.74"E, 91 m a.s.l., 28.vi.2020, 1 § dead under the
lamp, JST; Baranya County, Villinyi-hegység Mts, Nagyharsiny env., Szdrsomly¢ hill,
ca. 145 m asl., 22.v.1977, 1 &, at light., AUP; Baranya County, Erdésmecske, ca.
240 m a.s.l., 18.viii.2012, 1 spec., 31.vii.2016, 1 spec., 27.v.2017, 1 spec., REE obs.
Central Hungary (Koézép-Magyarorszag), Pest County, Zsimbék, June 2016,
1 @, students of Department of Zoology, Charles University, Prague leg., coll. DKP
deposited in NMPC; Pest County, Biatorbdgy, 47°27'54.501"N, 18°51'0.515"E, ca.
190 m a.s.l., 24.vii.2021, 1 &, at light, GAB obs. + photo (DJP det.); Pest County,
Nagymaros env., Rigé-hegy hill, 47°46'31.63"N, 18°56'11.65"E, ca. 300 m as.l.,
21.iv.2019, 1 &, night sweeping, TNB leg., coll. HNHM; Pest County, Szentendre —
Izbég env., 47°41'47.61"N, 19°1'40.06"E, 195 m a.s.l, 9.vi.2014, 1 spec., at light
(mercury-vapor lamp), GBP and APE obs.; Pest County, Pécsmegyer env., 47°43'44.5"N,
19°6'25.7"E, 110 m a.s.l,, 11.viii.2006, 1 spec., 20.vi.2008, 1 spec., 18.vi.2010, 1 spec.,
pitfall traps without attractant, SBP and ZBP leg., 16.ix.2014, 1 @, pitfall trap, SBP leg.
[storage of the specimens unspecified]; Pest County, Pomdz env., Szamdr-hegy hill,
47°39'28.7"N, 18°58'43.06"E, ca. 185 m a.s.l,, 2.vii.2019, 1 & flying after sunset, VSI
obs.; Pest County, Pomdz, Majddnpola, 47°38'27.7"N, 19°0'18.61"E, 190 m a.s.l., 1.
viii.2019, 1 & at light (mercury-vapor lamp), SIB obs., 1 m FSLG after sunset, VSI leg.,
coll. HNHM; Pest County, Budakeszi env., Hosszd-dl6, 200 m a.s.l,, 5.vi.1991, 2 &
and 1 @, Cynodonto-Festucetum, on Glomus macrocarpum, LAB leg., coll. GML (pair)
and JMB (1 &); Pest County, Budakeszi, 5.vi.2013, 1 spec., 6.vii.2014, 1 spec.,
19.vii.2014, 1 spec., 26.vii.2014, 1 spec., 3.vi.2015, 1 spec., 28.v.2016, 1 spec.,
4.vi.2018, 1 spec., all at light, SIB obs.; Pest County, Budakeszi, gliding airport, ca. 200
m a.s.l, 5.vii.1991, 1 spec., LNB leg., coll. SZM; Pest County, Budakeszi, Farkas-hegy
env., gliding airport, 47°28'39.7"N, 18°54'50"E, ca. 200 m a.s.l., 6.v.2018, 2 33 flying
after sunset, TNB obs. (1 & in coll. HNHM); 23.v.2019, 1 m flying after sunset,
12.vi.2019, 1 @, night sweeping, 17.vi.2019, 1 3, night sweeping, 27.vi.2019, 1 3,
night sweeping, 2.vii.2019, 1 @ flying after sunset, TNB obs., 22.ix.2019, 1 spec., TNB
obs., 47°28'55.2"N, 18°55'6.25"E, 18.vi.2018, 2 & and 1 @ flying after sunset,
20.vi.2018, 4 9 ? flying after sunset, 5.vii.2018, 2 3 and 3 29 flying after sunset,
10.vii.2018, 2 48 flying after sunset, 12.ix.2018, 1 & excavated from its burrow, TNB
leg., coll. HNHM; Pest County, Budakeszi — Nagyszéndszug, ca. 47°29'11.6"N,
18°55'26.3"E, ca. 230 m a.s.l., 18.vi.2018, 1 spec., 9.vi.2019, 3 spec. in a private garden,
LMB obs.; Pest County, Budadrs env., Farkas-hegy, 47°28'27.29"N, 18°56'40.42"E, ca.
335 m as.l, 8.vi.2019, 1 spec., OMB obs.; 22.vi.2021, 1 & FSLG after sunset, VSI
obs.; Pest County, Torokbélint, Nagy-Mezd, 47°25'31.01"N, 18°57'31.04"E, 216 m
as.l, 18.vi.2019, 1 @ flying after sunset, VSI obs.; Budapest, Tétényi-fennsik env.,
47°25'2.309"N 18°58'59.332"E, 180 m a.s.l., 6.viii.2021, 1 &, at light, MLB obs. +
photo, DJP det.; Budapest, “Pest” [currently eastern part of Budapest], no other data,
2 spec in coll. MNHN; Ujpest [currently part of Budapest], undated, 1 &, Robert
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Meusel [leg.], coll. Joze Staudacher deposited in PMSL; Budapest, no other data, 7 spec.
in coll. NHMW, 2 33 and 1 9 (ex original coll. Josef Breit, Vienna) in coll. Georg Frey
deposited in NHMB, 1 3 (ex original coll. Josef Breit, Vienna) in coll. Jacques Baraud
deposited in MNHN, 1 & in coll. MNBG, 1 & in coll. DKC; Budapest, undated,
[Hugd] Diener [leg.], 2 33 and 1 @ (ex original coll. Josef Breit, Vienna) in coll. Georg
Frey deposited in NHMB, 3 spec. in coll. ZSMG, 1 spec. in coll. SMNK, 1 &' in coll.
DKGC; Budapest, Ofen [= Buda], undated, [E.] Merkl [leg.], 2 & and 2 9% (ex coll.
Stocklein) in coll. Georg Frey deposited in NHMB; “Buda-Pesth” [= Budapest], undated,
1dand 1 Q, E. Merkl leg., coll. NMPC; Budapest, 1890, “coll. O. Leonhard”, no other
data, 2 43 in coll. SDEI; Budapest, 1895, 1 Jand 1 Q, [Hugé] Diener [leg.], coll.
SDEL Budapest, 1899, 2 2%, [Hugé] Diener [leg.], coll. MSNG; Budapest,
Hérmashatdrhegy Airfield, 47°33'11.133"N, 18°58'29.279"E, 276 m a.s.l., 7.vi.2019,
1 spec., NPB obs; Pest County, Dunakeszi, gliding airport, 47°36'51.79"N,
19°8'55.91"E, 125 m a.s.l., 10.vi.2019, 1 @ flying after sunset, VSI obs.; Pest County,
Bugyi env., Nemes-iirb8, ca. 47°10'55.9"N, 19°11'24.7"E, 92 m as.l., 7.vii.2018,
3 spec., Hunor Gyérfy obs.; Pest County, Bugyi, Urbépuszta, 47°9'52.47"N,
19°10'21.22"E, 91 m a.s.l., 10.vi.2019, 1 & flying after sunset, VSI obs.; Pest County,
Tatdrszentgyorgy env., Orditd, ca. 47°2'13.8"N, 19°17'40.2"E, ca. 95 ma.s.l., 5.vii.1999,
4 spec., AMK obs.; Pest County, Tatdrszentgydrgy env., Rohanka-dild, 47°3'48.05"N,
19°20'26.47"E, 98 m a.s.l., date not available [end of 20" or beginning of 21* century],
1 spec. flying after sunset, AMK obs.; Pest County, Tatdrszentgyorgy env., Szabad-rét, ca.
47°3'14.07"N, 19°18'1.37"E, 94 m a.s.l., 29.vi.2018, 1 spec., CVK obs.; Pest County,
Tatdrszentgyorgy env., Széna-dils, ca. 47°1'42.25"N, 19°17'26.7"E, ca. 100 m a.s.l.,
21.vi.1998, 3 2%, AMK obs.; Pest County, Nagytarcsa env., Kiid8i-hegy hill,
47°32'21.43"N, 19°19'11.77"E, 230 m as.l., 8.vi.2003, 1 & and 2 99, at light
(mercury-vapor lamp), VSI obs. (1 spec. in coll. HNHM), 47°32'13.92"N,
19°19'10.72"E, 21.iv.2006, 1 @, atlight (mercury-vaporlamp), VST obs.,47°31'59.96 "N,
19°19'22.96"E, ca. 250 ma.s.l., 19.vi.2018, 1 &, night sweeping, VSI leg., coll. HNHM,
1 @,at UV light, SIB obs., 47°32'17.59"N, 19°19'16.03"E, 18.vi.2013, 1 Jand2 92,
at light (mercury-vapor lamp), 25.vii.2019, 1 @, at UV light, VSI obs.; Pest County,
Csomadd, Oreg—hegy, 47°39'29.88"N, 19°12'38.05"E, 15.vi.2002, 1 &' and 1 @, at light
(mercury-vapor lamp), VSI obs. (3 in coll. HNHM); Pest County, G6dolls, 55 Erd8szél
Street, 47°36'11.3"N, 19°23'23.6"E, 250 m a.s.l., 15.vi.2004, 1 &, at light (mercury-
vapor lamp), VSI leg., coll. HNHM, 5.viii.2004, 1 @, 7.viii.2004, 1 @, at light (mercury-
vapor lamp), VSI obs.; Pest County, G6doll8 env., Fahdz-tetd hill, 47°37'10.12"N,
19°25'8.94"E, 255 m a.s.l,, 19.v.2004, 1 m and 2 9@, at light (mercury-vapor lamp),
VSI obs. (1 fin coll. HNHM), 47°37'5.81"N, 19°25'9.68"E, 26.vi.2017, 1 @, at light
(mercury-vapor lamp), VSI, TNB and AKB obs.; Pest County, G6d6ll6 env., Perdc-
oldal, 47°34'5.754"N, 19°20'8.424"E, ca. 250 m a.s.l., 30.vi.2019, 1 @, Csandd Széndsi
leg., coll. HNHM; Pest County, Vackistjfalu, Szélesek, 47°42'40.24"N, 19°19'36.32"E,
180 m a.s.l,, 24.vii.2018, 1 @ flying after sunset, VSI obs.; Pest County, Pest County,
Galgamdcsa env., Ecskendi Forest, Ordog-drok area, 47°44'20.32"N, 19°25'17.34"E,
235 m as.l, 5.vi.2015, 1 @, at light (marcury-vapor lamp), VSI obs.; Pest County,
Domonyvolgy, Bardnyjdras, 47°37'23.8"N, 19°24'1.94"E, 220 m a.s.l., 21.v.2004, 1 3
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and 1 @, at light (mercury-vapor lamp), VST obs. (1 spec. in coll. HNHM); Pest County,
G6dolls - Mdriabesnyd env., 47°35'38.59"N, 19°24'4.82"E, ca. 190 m a.s.l., 13.vi.2013,
13, ZKB obs. + photo (DJP det.); Pest County, Isaszeg, 29 Erdé Street, 47°31'23.412"N,
19°23'33.87"E, 19.vi.2003,1 &, at light, VSI obs.; Pest County, Isaszeg env., Szarkaberki-
volgy [valley] 47°32'14.86"N, 19°22'11.26"E, ca. 210 m a.s.l., 27.vi.2019, 2 33 and 1
@ flying after sunset, VSI obs., 1 &, at UV light, SIB leg., coll. HNHM; 23.vi.2020, 10
spec. SIB obs.; 1.vii.2020, 1 spec., at light, SIB obs.; Pest County, Isaszeg env., Kémalmi
wlgyes, 47°33'51.65"N, 19°25'48.93"E, ca. 250 m as.l., 9.v2004, 1 @, at light
(mercury-vapor lamp), VSI leg., coll. HNHM; Pest County, Dabas, 20.v.2012, 1 spec.,
at light, SIB obs.; Pest County, Pécel, 5.vi.2018, 1 spec., at light, SIB obs.; Pest County,
Pécel env., 47°29'49.85"N, 19°22'56.56"E, ca. 200 m a.s.l., 12.vi.2010, 1 &, at light
(mercury-vapor lamp), JDB obs.; Pest County, Pécel env., Trianoni-emlékmd,
47°28'28.86"N, 19°22'10.78"E, ca. 255 m a.s.l,, 15.iv.2015, 1 spec., LNB obs.; Pest
County, Csévharaszt, 24.vi.2004, 1 spec., at light., SIB obs.; Pest County, Albertirsa
env., Golyéfogé-volgy [valley], 47°15'52.86"N, 19°37'59.73"E, 150 m a.s.l., 1.vii.2019,
2 43 flying after sunset, SIB and VSI obs., 2 99, at UV light, SIB obs. (1 2 in coll.
HNHM); Pest County, Téalmds, Boldogkdta-puszta, 47°30'22.77"N, 19°42'2.44"E,
110 ma.s.l,, 28.vi.2019, 1 & and 1 @ flying after sunset, VSI obs. (? in coll. HNHM),
1 spec., at light, SIB obs.; Pest County, Tépidbicske, Gombai-patak [stream] bank,
47°22'12.5"N, 19°38'43.6"E, 120 m a.s.l., 3.vii.2019, 1 & flying after sunset, VSI obs.;
Pest County, Tdpidbicske, Fels6-Tépid [stream] bank, 47°23'58.92"N, 19°41'25.29"E,
111 m a.s.l., 20.vii.2020, 1 & flying after sunset, VSI obs.

Southern Great Plain (Dél-Alf6ld), Bics-Kiskun County, Kunpeszér env., Alsé-
Peszéri-rétek, ca. 47°3'50.129"N, 19°17'57.59"E, 93 m a.s.l., 8.vi.1996, 2 &,
23.vi.1998, 1 spec., 10.vi.2002,2 dd and 1 9, at light, AMK obs.; Bécs-Kiskun Coun-
ty, Kunpeszér env., Peszéri-erdé forest, ca. 100 m a.s.l., 6.vi.1998, 6 spec., 21.vi.1999,
3 spec., 30.vi.1999, 2 33, 11.vii.1999, 1 spec., AMK obs.; 26.vi.2018, 2 spec., at
light, REE obs.; 28.vi.2018, 3 spec., at light, REE and CVK obs.; 4.vii.2018, 4 spec.,
5.vii.2018, 7 spec., at light, REE obs.; 6.vii.2018, 1 spec., CVK obs.; 9.vii.2020, 1 spec.,
13.vii.2020, 1 spec., at light, REE obs.; 22.vii.2020, 1 spec., 29.vii.2020, 1 spec.,
30.vii.2020, 5 spec., 31.vii.2020, 2 spec., 8.viii.2020, 1 spec., 16.viii.2020, 10 spec.,
18.viii.2020, 7 spec., 19.viii.2020, 6 spec., 20.viii.2020, 8 spec., Botond Kozma obs.;
Bécs-Kiskun County, Kunadacs env., Hungarian meadow viper Conservation Cen-
tre, ca. 47°1'27.807"N, 19°17'21.286"E, ca. 100 m a.s.l., 29.vi.2018, 1 spec., Vaddsz
Csaba obs.; Bécs-Kiskun County, Kunadacs env., Hetvenholdas, ca. 47°0'56.34"N,
19°16'54.34"E, ca. 97 m a.s.l., 27.ix.2016, 1 @ FSLG after sunset, AMK obs.; Bics-
Kiskun County, Kunadacs, Nagy-erd§ forest, date not available [21* century], 1 spec.
caught after sunset, AMK obs.; Bdcs-Kiskun County, Kunadacs, Peregi-diil8, ca.
46°57'0.4"N, 19°17'29.4"E, 95 m a.s.l., 6.vi.2006, 1 spec., AMK obs.; Bics-Kiskun
County, Kunadacs env., Szabadszalldsi-legel§, ca. 46°56'6"N, 19°18'15"E, 94 m a.s.L.,
9.vi.2006, 1 spec., AMK obs.; Bics-Kiskun County, Pdhi, Pdhi-rétek, ca. 100 m a.s.l.,
10.vii.2020, 3 spec., CBK and REE obs.; Bécs-Kiskun County, Kiskunhalas env., pas-
ture, 46°24'10.97"N, 19°30'33.08"E, 122 m a.s.l., 7.vi.2021,2 33 and 1 @, at light
just after sunset, together with 1 @ of Od. armiger, TKK obs. + photo (DJP det.); Bdcs-
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Kiskun County, Kecskemét — Hunyadivaros, 46°55'6.114"N, 19°42'43.794"E, 115 m
as.l., 29.vi.2021, 1 @, at light, BCK and KVB obs. + photo (DJP det.).

Northern Hungary (Eszak—Magyarorszég), Négrdd County, Kozdrd, village area,
47°54'53.31"N, 19°37'7.07"E, 180 m a.s.l.,, 28.vii.2020, 1 @, at light (wall lamp of
a residential house), KHE obs.; Négrdd County, Kozdrd env., Majorsédgi-hegy hill,
47°54'59.87"N, 19°36'37.52"E, ca. 240 m a.s.l., 1.viii.2020, 1 @ flying after sunset,
KHE obs.; N6grad County, Kozird env., Pohdnka hill, 47°54'56.21"N, 19°37'29.88"E,
225 m a.s.l., 29.vii.2020, 1 & and 1 Q flying after sunset, KHE obs.; Négrdd County,
Bétonyterenye — Kisterenye, Vici Mihdly Street, 48°0'32.22"N, 19°49'46.48"E, 190
ma.s.l., 28.v.1978, 1 & FSLG after sunset, TKB and TKG obs.; Heves County, Tarna-
lelesz env., Pataji-far, 48°7'32.66"N, 20°9'32.12"E, 475 m a.s.l., 9.vi.2016, 1 &, in the
grass during the day, shrubby edge of an oak forest (Quercus cerris), CBE obs.

Comment

Approximately one-third of the known localities of the species are located in Hungary.
It is known here from 18 of the 19 counties. The first record from Hungary, without
further details, is given by Illiger (1800). The first dated Hungarian record is from the
vicinity of Buda (Graberl, a historical excursion destination) from 1798, only nine
years after the species was described (Horvath 1884). Old records are summarised by
Endrédi (1957). Bolbelasmus unicornis has been recorded several times as food for some
birds (Cuculus canorus, Falco vespertinus, and Upupa epops) in several localities of the

Figure 12. Distribution of B. unicornis in Hungary (yellow circles — records before 1950, orange circles
— records between 1950-1999, red circles — records after 1999).
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Austro-Hungarian Empire, including two Hungarian, two Slovak, and one Romanian
locality (Csiki 1904, 1905, 1910; Madon 1930; Keve and Szijj 1957). Newer Hungar-
ian records are summarised by Nddai (2006). Data collected by Duna-Ipoly National
Park are now available online (Duna-Ipoly National Park 2021). This study presents
as yet unpublished records from 68 Hungarian localities. For the distribution of the
species in Hungary see Fig. 12.

Slovenia

Published data

Carniola (Kranjsko), “Carniolia, Bolboceras quadridens Fabr”, undated, 1 a3,
Ferdinand Joseph Schmidt leg., coll. E J. Schmidt deposited in PMSL, Savo Brelih
revid. (Brelih et al. 2010; sex supplemented by Tomi Trilar pers. comm., 2021); note:
Trilar (2019) reported that there is another specimen of B. unicornis in the Schmidt’s
collection in PMSL labelled “Athyreus kordofanus, but the photograph makes it clear
that it is a member of the genus A#hyreus; Bohinjska Bela, 1 spec. with no other data
in coll. JHIS (Brelih et al. 2010; Vrezec et al. 2011); Sorsko polje, June 1900, 1 spec.,
Mate Hafner leg., coll. JHIS, Alja Pirnat revid. (Brelih et al. 2010; Vrezec et al. 2011).

Styria (Stajerska), “Leonhard” [= Lenart v Slovenskih goricah], no other data,
1 spec. J. N. Spitzy leg. et coll. (Brancsik 1871; Horion 1958; Brelih et al. 2010; Vrezec
et al. 2011); “Marburg, Styria” [= Styria, Maribor], undated, 2 33 and 1 Q [Josef]
Peyer [leg.], coll. J. Peyer deposited in PMSL (Brelih et al. 2010; Vrezec et al. 2011;
data supplemented and specified by Tomi Trilar pers. comm., 2021).

Comment

Although there are many localities suitable for the species in Slovenia, only five old
records are known from this country. The species is most likely still present here, and
the reason for the absence of new data is probably the low collecting activity of the
local entomologists and/or the ignorance of appropriate monitoring methods for the
species. Also, a recent attempt to rediscover the species in Slovenia (Pirnat 2009) was
unsuccessful mainly due to the use of inappropriate collecting methods.

Croatia

Published data

Croatia proper (Sredi$nja Hrvatska), Moslavina [a microregion between the rivers
Lonja in the south and west, Cesma in the north and Ilova in the east], no other data
[19 century] (Schlosser Klekovski 1878); Koprivnica-Krizevci County, Krizevci env.,
no other data [19" century] (Schlosser Klekovski 1878).

Slavonia (Slavonija), Osijek-Baranja County, Osijek env., no other data
[19* century], Vukas [leg.] (Schlosser Klekovski 1878); Vukovar-Syrmia
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County, Vinkovci, promenade near the Bosut river, 80 m a.s.l., 1.vi.1895, 1 @, caught
with a net, collector not specified (Koc¢a 1906; Miksi¢ 1959, 1960, 1970); Vukovar-
Syrmia County, Gradiste env., 45°10'33.7"N, 18°44'54.7"E, mixed lowland forest, 81
m a.s.l., 5.vi.2014, 1 &, at light, collector not specified (Koren 2017).

Material examined

“Chorvatsko” [= Croatia in Czech language], 1 &, “ex. coll. E. Hachler”, no other data,
coll. MMBC.

Dalmatia (Dalmacija), “Dalmatia”, no other data, 1 ¢ in coll NMPC; “Dalmat.”
[= Dalmatia], no other data, 1 ¢ in coll. NMPC.

Comment

In Croatia, the species is known only from four old records from the 19* century. The
only recent record (Gradiste) is given by Koren (2017). Further historical undated
specimens deposited in MMBC and NMPC are presented in this study.

Bosnia and Herzegovina

Published data

“Herzegovina”, no other data, 1 & in coll. ZFMK (Hillert et al. 2016).

Federation of Bosnia and Herzegovina (Federacija Bosne i Hercegovine),
Zavidovi¢i env., Gostovi¢ river valley, no other data, Kdroly Kendi leg. (Kendi 1910);
Sarajevo, no other data (Miksi¢ 1953, 1958, 1960, 1970; Lelo 2006; Lelo and Kasi¢-
Lelo 2010; Koren 2017).

Federation of Bosnia and Herzegovina (Federacija Bosne i Hercegovine) or
Republika Srpska (Perry6anka Cpricka), Babin potok [river], no other data, 1 spec. in
coll. René Miksi¢ [currently deposited in CMZC] (Miksi¢ 1953, 1958, 1960, 1970;
Lelo 2006; Lelo and Kasié-Lelo 2010; Koren 2017).

Comment

Only four old records from Bosnia and Herzegovina have been published. No recent
findings are known.

Serbia

Published data

Vojvodina (Bojeoauna), Srem District (Cpemcku okpyr), Mt. Fruska gora (®pyruka
ropa), village of Vrdnik (Bpanux), June 2016, 1 @, at light, collector unknown, coll.
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DKP deposited in NMPC (Curdié et al. 2019); Srem District (Cpenmckn okpyr), Ruma
(Pyma), undated, 1 &, [Harald] Schweiger leg., coll. MSNG (Arnone and Massa 2010;
Hillert et al. 2016; collector’s name specified by Roberto Poggi pers. comm., 2021);
Indija (Mubuja) env., Kr¢edin (Kpueaun), 1.vii.2013, 1 &, at light at 21.25 CEST,
ZBB obs. + photo (Curéi¢ et al. 2019; for more detailed data on this record see Ma-
terial examined and new observations below); South Bac¢ka District (Jyxnobaukn
okpyr), South Backa District (JyxxuoGauku okpyr), Mt. Fruska gora (®pymika ropa),
Sremski Karlovei (Cpemckn Kapaosuwm) env., Strazilovo (Crpaxmuaoso), 14.vii.2005,
1 2, at light, Dejan Stojanovi¢ obs. (Gavrilovi¢ and Stojanovi¢ 2008; Curdi¢ et al.
2019); South Banat District (Jysxnobanarckn okpyr), Deliblato Sands (Aeanbaarcka
nerrgapa), Deliblato (Aeanfaaro) env., Jagoda (Jaroaa), ca. 44°53'33"N, 21°3'2.6"E,
date not specified, Zoran Gradojevi¢ leg. (Gradojevi¢ 1963; Curéi¢ et al. 2019).

Belgrade District (I'paa Beorpaa), Mala Ivan¢a (Maaa Vsamua) env., Grkovo
(I'pkoso), Tre$nja Forest (ILlyma Tperuma), 14.v.1986, 1 @ dug up beneath a hazel
shrub together with Ziber fungi DPB leg. et coll. (Curi¢ et al. 2019); Mt. Kosmaj
(maanuna Kocmaj), Tresije Monastery (Manactup Tpecnje), 21.vi.2003, 1 @, dead
under the lamp near a restaurant, DPB leg. et coll. (Curdi¢ et al. 2019).

Southern and Eastern Serbia (Jy>xua u ucrouna Cp6wuja), Bor District (Bopcku
okpyr), Derdap National Park (Harmonaaum mapk Bepaar), 6 km WSW of Tekija (Texuja),
27.-28.52014, 2 33 and 1 @, collector not specified, coll. DKP [deposited in NMPC]
(Hillert et al. 2016; for details on this record see Material examined and new observations
below); Pirot District (ITmporckn okpyr), Bela Palanka (Beaa ITasanxa) env., Babin Kal
(Babnm Kaa) env,, 43°19'9"N, 22°23'23"E, 750 m a.s.l., 3.vii.2014, 1 J, at light, a mea-
dow near an oak-hornbeam forest, SBS leg., coll. NMSB (Curdi¢ et al. 2019); “Tsaribrod
(Lapubpoa)” [= Dimitrovgrad (Amvurrposrpaa)], no other data (Nedyalkov 1906; Miksi¢
1959); Zajecar District (3ajeqapcku oxpyr), village of Planinica (ITaanummma), 28.v.2000,
1 @, dug up in the garden, Sinisa Ognjenovi¢ leg., coll. DPB (Curdi¢ et al. 2019).

Material examined and new observations

Vojvodina (Bojsoamna), Srem District (Cpemcku oxpyr), Indija (Mubuja) env.,
Kréedin (Kpueamnn), 19.viii.2006, 2 3, at light, steppe meadow near the Danube
river, LMN leg., coll. RSG and VVO; 45°10'04.5"N, 20°08'15.4"E, 98 m as.l,
1.vii.2013, 1 &, at light at 21.25 CEST, ZBB obs. + photo (for partial data on this
record see Curdi¢ et al. 2019); South Backa District (Jyxzo6auke oxpyr), Fruska Gora
National Park (Hatmonaann mapk ®@pymka ropa), Bukovac (Bykosan) env., north-
ern slope of Beljevo (Bemeso) hill, 45°10'56.579"N, 19°53'0.802"E, 270 m a.s.l,
2752019, 1 &, dead on the ground near the road (killed in flight by a passing car),
MSN obs. + photo (Fig. 14B).

Southern and Eastern Serbia (Jy>xaa n ncrouna Cp6uja), Bor District (Bopcku
okpyr), Leskovo (Aeckoso) env., 44°18'17.28"N, 21°56'54.96"E, ca. 400 m a.s.l.,
20.vi.2020, 1 & crawling on the ground near the road at 18.42 CEST, MPN obs. +
photo (Fig. 14C); Bor District (bopckn okpyr), Derdap National Park (Hannomasun
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Figure 13. Localities with B. unicornis A Hungary, Kozdrd env. (photograph by Krisztidn Harmos)
B Serbia, Derdap National Park, Tekija env. (photograph by Ivo Martini) €, D Ukraine, Dniester
Canyon National Nature Park, Horodok env. (photographs by Yurii V. Kanarskyi).

mapk ‘BHepaar), 6 km WSW of Tekija (Texnja), 44°39'19.4"N, 22°20'15.6"E, 300
m a.s.l., 27.v.2014, 1 spec. accidentally dug up while setting pitfall traps for ground
beetles, RKP, 27.-28.v.2014, 51 spec. (both sexes in a ratio of 1:1) FSLG at 20.35-
21.00 CEST, steppe hillside (probably former pasture, presently with tall vegetation)
near an oak-beech forest, DHH (22 spec.), RKP (16 spec.), ZCP (11 spec.), TGK
(1 spec.), and PSZ (1 spec.) leg., coll. OSD, DHH, DJP, DKP, GML, LMO, MBE
PSZ, RKP, TGK, VJP and ZCP (for incomplete data on this record see Hillert et al.
2016) (see Table 8 for full data on the flights); 12.-13.vii.2014, 8 4& and 12 29
FSLG at 20.43-21.15 CEST, the same place as May 27-28, RKP (11 spec.), IMO
(7 spec.), MK]J (2 spec.) leg. et coll., 4 & and 3 9 in coll. GML (see Table 8 for
full data on the flights); 17.vi.2018, 1 & and 2 @ FSLG after sunset, IMO, ZCP.

Comment
The known distribution of the species in Serbia was summarised by Curéi¢ et al. (2019),

who listed a total of 12 localities. New data from two of them (Kréedin, Tekija) and from
two other new sites (Bukovac, Leskovo) are presented in this study.
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Figure 14. Findings of B. unicornis A Slovakia, Slanskd Huta env., 24.vii.1972 (photograph by Zden¢k
Lastiivka) B Serbia, Bukovac env., Beljevo hill, 27.v.2019 (photograph by Marko S¢iban) C Serbia,
Leskovo env., 20.vi.2020, (photograph by Milo$ Popovi¢) D Ukraine, Semyhiria env., 3.vii.2020 (photo-
graph by Dmytro Protopopov).

Albania

Published data

Tirana County (Qarku i Tiranés), Sauk, 10.vi.1958, 1 spec., 10.-20.vi.1961,
1 spec., Xhelo Murraj leg. (Murraj 1962); Ibé, 13.v.1959, 1 spec., 8.vi.1962,
1 spec., Xhelo Murraj leg. (Murraj 1962). Note: Murraj stated that he also found
Od. armiger and Och. integriceps at both sites.

Comment

From Albania, only these records from two localities near Tirana have been published.
Murraj (1962) reported that in Albania, B. unicornis is rare in lowland areas up to 700
m a.s.l. None of the editions of the Catalogue of Palaearctic Coleoptera (Krél et al.
2006; Nikolajev et al. 2016) lists Albania for this species.
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Romania

Published data

Crisana, Arad County, “[jjarad” [= Arad — Aradul Nou], 28.iv.1907, 1 spec. inside the
digestive system of Falco vespertinus, Erné Csiki obs. (Csiki 1910).

Transylvania (Transilvania), Silaj County, Zaliu env., 3.viii.1973, 1 @, forest,
collector unknown, coll. OHS (Hillert et al. 2016); Bistrita-Nasiud County, “Bistritz”
[=Bistrita], no other data, Miiller leg. (Petri 1912; Panin 1957); Bistrita-Nésiud County,
Urmenis, no other data (Panin 1957); Hunedoara County, “Nagydg” [= SicirAmb], no
other data (Bielz 1887; Kuthy 1898; Petri 1912; Endrédi 1957; Panin 1957); Sibiu
County, “Mediasch” [= Medias], no other data, Prof. Fabini leg. (Fuss 1858), no other
data, Eduard Albert Bielz leg. (Bielz 1887; Kuthy 1898; Petri 1912; Endrédi 1957;
Panin 1957); Sibiu County, “Nagyszeben” or “Hermannstadt” [= Sibiu], no other data
(Kuthy 1898; Petri 1912; Endrddi 1957; Panin 1957); Sibiu County, “Szenterzsébet”
[= Sibiu — Gusterita], no other data (Endrédi 1957); Cluj County, “Kolozsvar” [= Cluj-
Napoca], no other data (Endrédi 1957); Cluj County, “Szamostjvar” [= Gherla], no
other data, Ormay leg. (Kuthy 1898; Petri 1912; Endrédi 1957; Panin 1957); Cluj
County, Stufirisurile de la Sic Nature Reserve env., 2002-2004, 6 spec., forest edge, no
other data (Nitu 2007; Ruicanescu and Nigu 2008; Anonymus 2015); Mures County,
“Schissburg” [= Sighisoara or Segesvér], no other data, Karl Petri leg. (Petri 1912;
Endrédi 1957; Panin 1957), Sighisoara, TArnava Mare river, no other data (Ruicinescu
and Nitu 2008; Tatole et al. 2009).

Western Moldavia (Moldova Occidentald), Suceava County, “Mihoweny”
[= Mihoveni], 1 & with no other data (Jasilkowski 1906); Vaslui County, Zorleni, no
other data (Fleck 1905; Panin 1957).

Banat, Caras-Severin County, “Gernik” [= Gaérnic] env., 44°45'36.72N,
21°46'29.48"E, 620 m a.s.l., 11.-13.vi.2016, ca. 14 spec. fyling low above the ground
after sunset, together with tens of spec. of Od. armiger, air temperature 12-15 °C,
JHH, JPP, JSU MSZ, MPV and PIL obs. (Spruzina 2016; data specified and corrected
by JHH and JSU pers. comm., 2021).

Muntenia, Giurgiu County, Comana, no other data, Arnold Lucien Montandon
leg., Jules Bourgeois det. (Montandon 1906); Bucuresti env., no other data
(Manolache 1930).

Dobruja (Dobrogea), Tulcea County, Babadag [env.], [100-200 m a.s.l.], 1989—
2000, no other data (Nigu 2001); Constanta County, Albesti env., Hagieni Forest, ca.
50 m a.s.l., no other data, L. Székely pers. comm., 2014 (Fusu et al. 2015).

Material examined and new observations

Transylvania (Transilvania), Sibiu County, “Transsylv. Alpen” [= Transsilvanische Al-
pen (Carpatii Meridionali)], “R.Turm Pafs” [= Roter-Turm-Pass (Pasul Turnu Rosu)],
350—450 m a.s.l., 1917, 1 & and 1 @, Dr Maertens [leg.], coll. MNBG; Cluj Coun-
ty, Suatu, ca. 46°46'39"N, 23°58'24"E, ca. 365 m a.s.l., August 1997, 1 @, at light,
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steppe hillside with sparsely scattered oak trees, ARC (for incomplete data on this
record see Ruicanescu and Nigu 2008); Sibiu County, Sura Mare, [ca. 450 m a.s.l.],
28.vii.1972, 1 &' and 2 99, E[ckbert] Schneider [leg.], coll. Eckbert Schneider depos-
ited in BNMS; Sibiu County, “Hammersdorf” [= Sibiu — Gusterita], [ca. 425 m a.s.l.],
17.vi.1888, [Mauritius von] Kimakowicz [leg.], coll. BNMS.

Western Moldavia (Moldova Occidentald), Baciu County, Cominesti (ca.
46°25'38.5"N, 26°26'31.1"E), July 2004, 1 &, dead inside the collector’s house (pro-
bably attracted by the light), APC; 31.vii.2010, 1 @, at light, APC; 8.viii.2011, 1 J,
Barber pitfall trap, APC leg., coll. CMI; Iasi County, Harldu env., Pircovaci env.,
47°28'28.29"N, 26°47'22.17"E, 240 m a.s.l., 24.vi.2021, 1 @, LHI obs. + photo (DJP
det.); lasi County, lasi — Rediu, lazul Tautesti, 47°13'33.4"N, 27°28'06.7"E, 120 m
a.s.l., 28.vii.2021, 3 @@, at light, MJR leg., coll. PKG; Iasi County, lasi — Miroslava,
Valea lui David, 47°11'38"N, 27°28'2.114"E, ca. 90 m a.s.l., 9.vii.2021, 2 9%, to-
gether with 1 & of Od, armiger, LHI obs. + photo (DJP det.); Iasi County, Barnova
Forest (ca. 47°00'37.4"N, 27°33'32.8"E), 4.vii.2005, 1 &, found accidentally on the
ground during the day, LFI leg., coll. CUIR (for incomplete data on this record see
Ruicinescu and Nigu 2008; Tatole et al. 2009; Stan and Nitu 2013); lasi County, Stin-
ca near Comarna, 47°4'11.874"N, 27°48'13.403"E, 7.vii.2017, 1 {, at light, CML

Banat, Caras-Severin County, Svatd Helena (Sfanta Elena) env., Kulhavd skala hill
env., 44°42'11.47"N, 21°43'41.49"E, 357 m as.l, 1.vi.2012, 1 elytron on a path
going through a pasture, BJN; Carag-Severin County, Svatd Helena (Sfanta Elena),
44°40'29.8"N, 21°42'35"E, 325 m a.s.l, 18.vi.2017, 1 @ FSLG after sunset, ZCD,
44°40'57.73"N, 21°42'19"E, 350 m a.s.l., 23.vi.2017, 4 spec. FSLG after sunset,
ZCP obs. (1 c? leg. et coll.); Caras-Severin County, Mehadia, undated [19™ century],
1 @, “ex. coll. [Otto] Staudinger”, coll. MTDG; Mehedinti County, Tisové Udoli
(Eibenthal), ca. 44°32'36.7"N, 22°10'20.4"E, ca. 420 m a.s.l., 28.v.2008, 1 & fly-
ing slowly up to 0.5 m above a path crossing a forest-steppe meadow at 21.45 EEST
(= 40 min after sunset), JKV.

Muntenia, “Bukarest” [= Bucharest], undated, 1 &, V[ladimir] Zoufal leg., coll.
Vladimir Zoufal deposited in MMBC; Teleorman County, Poroschia, [ca. 40 m a.s.1.],
no other data, 1 @ in coll. GANM; Buziu County, Migura, Ministirea Ciolanu
[= Ciolanu Monastery], 5.vii.2014, 1 &, at light (160 W mercury-vapor lamp), beech
forest, VUB.

Dobruja (Dobrogea), Tulcea County, Agighiol, 12.vi.1993, 1 @, Ioana Matache
leg., coll. GANM; Tulcea County, Babadag [env.], [100-200 m a.s.l.], 20.vi.1958,
1 &, 20.vi.1968, 1 &, Nicolae Sivulescu leg., coll. GANM; 11.vii.1985, 1 J, at
light (mercury-vapor lamp), foot of a forest-steppe loess hill, JHM leg., coll. VKS
(for partial data on this record see Hillert et al. 2016); 16.v.2014, 2 @@, Juhdsz leg.,
coll. GML; Tulcea County, Manastirea Codru [= Codru Monastery] env. (ca. 8 km
S of Babadag), 44°48'55.47"N, 28°41'23.15"E, 110 m a.s.l., 6.vi.2016, 1 spec., 1IB,
44°49'04.0"N, 28°40'57.9"E, 140 m a.s.l., 10.vi.2016, ca. 30 spec. FSLG after sunset,
MVP obs. (1 & leg., coll. NMPC); Constanta County, Bineasa — Canaraua Fetei, ca.
44°3'13.28"N, 27°40'15.07"F, ca. 115 m a.s.l., 17.vii.1965, 1 &, Nicolae Sivulescu
leg., coll. GANM; Constanta County, Albesti env., Hagieni Forest, ca. 50 m a.s.l,



60 Daniel Jufena / ZooKeys 1105: 1-125 (2022)

20.vi.1964, 1 @, collector unknown, coll. GANM; Constanta County, Hagieni, ca.
50 ma.s.l,, 18.vi.1995, 1 @, at light, CWP leg., coll. LKKA.

Comment

For Romania, which can be considered one of the countries at the centre of the species’
distribution, surprisingly small amounts of data have been published. New records
from 22 Romanian localities are presented here.

Moldova

Published data

Cilarasi District (Raionul Cilirasi), Bularda near Dereneu, ca. 165 m as.l,
16.vi.1931,3 & & and 4 @ 9, Nicolai Zubowsky leg., coll. N. Zubowsky deposited in
NMCM (Derjanschi et al. 2016; sex of the specimens specified by Valeriu Derjanschi
pers. comm., 2021).

Ialoveni District (Raionul Ialoveni), Dinceni, ca. 170 m a.s.l., 31.v.1929, 1 &,
Nicolai Zubowsky leg., coll. N. Zubowsky deposited in NMCM (Derjanschi et al.
2016; sex of the specimen specified by Valeriu Derjanschi pers. comm., 2021).

City of Chisiniu (Municipiul Chisindu), Chisinau, [ca. 100 m a.s.l.], 20.v. and
10.vii.[between 1900-1915], no other data (Miller and Zubowsky 1917); 11.vii.1911,
1 @, Nicolai Zubowsky leg., coll. N. Zubowsky deposited in NMCM (Derjanschi et
al. 2016; sex of the specimen specified by Valeriu Derjanschi pers. comm., 2021).

Material examined

City of Chisindu (Municipiul Chisindu), Chisiniu, 20.iv.1912, 1 @, Nicolai
Zubowsky leg., Valeriu Derjanschi det., coll. Rodion Stepanov (box No. 10) depos-
ited in NMCM.

Anenii Noi District (Raionul Anenii Noi), Hirbovat env., Hirbovit Forest, ca.
285 m as.l., June 1970, 1 &, Rodion Stepanov leg., Valeriu Derjanschi det., coll.
R. Stepanov (box No. 28) deposited in [ZCM (for incomplete data on this record see
Neculiseanu et al. 2002).

Comment

The first known record from Moldova (Chisindu) is mentioned by Miller and
Zubowsky (1917). Old records from another two localities are reported by Derjanschi
et al. (2016). The occurrence of the species in Moldova without further details is also
mentioned by Panin (1957). This study presents the latest known Moldovan record
from 1970.
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Ukraine

Published data

“Gubernia podolska” [= Podolian Governorate (IToaoabckas rybeprms) of the Russian
Empire, now Ukraine] (Hildt 1892).

“Volhynien” [= Volhynian Governorate (Boasirckas rybeprus), a historical region
of the Russian Empire that included almost the entire area of today’s Volyn Oblast, as
well as the Rivne and Zhytomyr Oblasts, northern parts of the Ternopil and Khmel-
nytskyi Oblasts, parts of the Podlaskie and Lublin Voivodeships of Poland and Brest
Region of Belarus], undated, 2 spec., prof. Bresser leg. (Hochhuth 1873; Tenenbaum
1923; Savchenko 1931) — this record probably refers to data from Kremenets (Ternopil
Oblast) reported by Eichwald (1830) — see below.

? Ivano-Frankivsk Oblast (IBano-®pankisceka o06aacts), Chornohora
(Hoproropa) [mountain range], 9.viii.1939, 1 &, collector unknown, coll. SIZK
(Vasko 2010) — the nature of the area (high mountains) does not correspond to the
known requirements of the species and its occurrence here is unlikely; it is therefore
probably a mislabelled specimen.

Ternopil Oblast (Tepromiabceka 06aacts), Ternopil Raion (Tepromiabcpknit
paiton), Zboriv (360pis), 19.viii.1937, 1 @; collector unknown, coll. SIZK (Vasko
2010); Ternopil Raion (Tepromiabceknit paiion), Ternopil (Teprormiap) env., “Gaje
Tarnopolskie” [= Velyki Hai (Beamki T'ai)], 26.vii.1884-1890, 1 spec., on a path,
Michael Rybinski leg. et coll. (Rybiriski 1897, 1903); Ternopil Raion (Tepromiabcprmii
paiion), Ternopil (Tepromiab), no other data (Bomnicki 1913; Tenenbaum 1923;
Savchenko 1938; Horion 1958); Ternopil Raion (Teprormiabcpkuii paiion), “Zbaraz”
[= Zbarazh (36apaix)] env., “Hnilice” [= Hnylytsi (Tananmi)], no other data (Kuntze and
Noskiewicz 1938); Kremenets Raion (Kpemenerpkuii paiion), “Volhynia, Cremenezum”
[= Kremenets (Kpemenenp)] env., no other data (Eichwald 1830; Savchenko 1938).

Chernivtsi Oblast (UepniBenbka 06aacts), Bukovina (Bykosuna), Chernivtsi
Raion (Yepnisenpkuii paiion), Chernivtsi (Uepniswi), 4 spec. with no other data
(Horion 1958), 2 4 and 3 99 with no oher data, coll. K. A. Penecke deposited in
ZMNU (Vasko 2010), 1 @ in coll. NMPC (Hillert et al. 2016).

Vinnytsia Oblast (Binanupka o6aacts), Vinnytsia Raion (Binaumpkuii paiton),
Vinnytsia (Binans) env., August 1928, 1 a3, caught in flight in the evening, collec-
tor unknown (Savchenko 1933, 1938); Vinnytsia Raion (Binnuupknii paiion), Vin-
nytsia (Bimmmms) env., Sabariv meadows (Cabapiscoki aykn), no other data, 1 & in
coll. Yevhen Mykolaiovych Savchenko deposited in NHMU (Vasko 2010); Vinnytsia
Raion (Bimmmmbknii paiion), Lypovets (Aumosern), 24.vi.1926, 1 &, collector un-
known, coll. Ye. M. Savchenko deposited in NHMU (Savchenko 1934, 1938; Vasko
2010); Vinnytsia Raion (Bimnnupskuit paiion), “Lintsi (Ainmi)” [= Hlintsi (Iaaiami)],
[ca. 215 m a.s.l], 10.v.1905, 1 & and 1 @, collector unknown (Savchenko 1934,
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1938), 14.vi. and 19.vi. (year not specified), no other data (Savchenko 1938); Hai-
syn Raion (T'aiicnncpkmii paiion), Trostianets-Podilskyi (Tpocranerp-TToaiabepkmii)
[= Trostianets (Tpocrsamens)] env., “Zatishje” [= village of Obodivka (OGoaiska)],
15.vii.1930, 1 @, caught in flight in the evening, V. Paliy leg., coll. Ye. M. Savchenko
deposited in NHMU (Savchenko 1933, 1938; Vasko 2010).

Odessa Oblast (Oaecpka 06aacts), Odessa Raion (Oaecpkuii paiton), Odessa
(Oaeca), 1827-1831, no other data (Krynicki 1832; Savchenko 1938; Trach and
Gontarenko 2005), Odessa Raion (Oaecpkmii paiion), Odessa (Oaeca) env., [1825—
1860], 1 ', undated, [prof. I. B.] Bertoldi [leg.], “coll. University of Novorossi-
ysk” (Kulikovskiy 1897; for information on Bertoldi’s collection see Sevastianov
2000, 2001), “2 spec. in coll. Gugel [or Hugel/Hiigel]” (Kulikovskiy 1897); Odessa
(Oaeca) env., Bilhorod-Dnistrovskyi Raion (Biaropoa-Anicrposcbkuii paiion), Sa-
dove (Caaose) env., Lymanskyi (Anmanceknii) nature reserve, ca. 46°15'19.9"N,
30°11'2.9", ca. 50 m a.s.l., 8.vi.2004, 2 29, at UV light, HDO (Gontaren-
ko and Trach 2011; data specified by YSK pers. comm., 2021); Rozdilna Raion
(Posaiabusiceknii paiion), 4 km NW of Butsynivka (Byunmniska) village, 4.vi.2011,
1 @, at UV light, YKO leg., coll. VTO (Gontarenko and Trach 2011; sex specified
by YSK pers. comm., 2021).

Kyiv Oblast (Kuiscpka o6aacts), Kiyv (Kuis), old town, May 1839, 4 spec.
under a dead dog, June 1870, 1 spec. on a grassy path, Johann Heinrich Hochhuth
leg. (Hochhuth 1873); Kyiv (Kuis) env., no other data (Cherkunov 1889); Kyiv
(KuiB), undated, 1 spec., prof. Jelski leg., coll. of deceased J. Wankowicz (Hildt
1896); Kyiv (Kuis), Shevchenkivskyi Raion (IIlesuenxiscpkuii paiion), Nyvky Park
(IMapx “Husxku”), 2.viii.1998, 1 &, dead on the ground, BVKleg., coll. SIZK (Vasko
2010); Kyiv (Kuis), Holosiivskyi Raion (I'oaociicekmii paiion), Holosiyiv Forest
(Foaociiepkuii aic) [currently Holosiivskyi National Nature Park (Hamionaabunit
npupoannii mapk «l'orociiBepkuii»)], near the building of Astronomical Obser-
vatory of the National Academy of Sciences of Ukraine, 6.vi.1923, 1 @, Ye. M.
Savchenko leg., coll. Ye. M. Savchenko deposited in NHMU (Savchenko 1934,
1938; Vasko 2010); Kyiv (Kuis), Holosiivskyi Raion (T'oaociiBepknuii paiion),
Holosiyiv Forest (I'oaociiBepkmii aic) [currently Holosiivskyi National Nature
Park (Hamiomaapaumit IIPUPOAHUM TIAPK «ToaociiBebkuii»), 10.vii.1928, 1 Q,
Ye. M. Savchenko leg., coll. Ye. M. Savchenko deposited in NHMU (Savchen-
ko 1934, 1938; Vasko 2010); Kyiv (Kuis), Holosiivskyi Raion (I'oaociiBcpkmii
paiion), Holosiivskyi National Nature Park (Hamiomaspnuit npupoanmii mapk
«l'oaociicpkuii»), no other data (Solomakha et al. 2020); Kyiv (Kuis), Holosi-
ivskyi Raion (Foaociisewkuii paiton), Lysa Hora (Awuca ropa), 20.vi.1998, 1 @,
pitfall trap, H. Uspenskyi leg., coll. BVK; 19.vi.2007, 1 @, pitfall trap, RHK leg.,
coll. SIZK (Vasko 2010; data specified by RHK pers. comm., 2021); Obukhiv
Raion (O6yxiBepknii paiion), Hryhorivka (I'puropiska), 6.vi.1928, 1 &, collector
unknown, coll. Ye. M. Savchenko deposited in NHMU (Savchenko 1938; Vasko,
2010); Obukhiv Raion (OGyxiscekmii paiion), Rzhyshchiv (Pxumis) env., area of
the Ecological Research Centre “Hluboki Balyky (I'au6oxki 6aauxnu)”, 49°57'44"N,
31°7'8"E, 5.-6.viii.2020, 1 spec., at light, VKK (Sheshurak et al 2020a); Bila
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Tserkva Raion Raion (BirouepxiBebkuit paiion), village of Luka (Ayka), undated
[probably between 1925-1939, Bohdan M. Vasko pers. comm., 2020], 1 @, Jenni
leg., coll. Ye. M. Savchenko deposited in NHMU (Vasko 2010).

CherkasyOblast(Uepxacbkao6aacts), ZvenyhorodkaRaion (3sennropoacskmuii
paiton), Talne (Taabme), 1 & with no other data (Savchenko 1934, 1938); Cherkasy
Raion (Yepxacpkuii paiton), Kaniv (Kauis), hornbeam forest, 8.vi.1951, 1 @, collec-
tor not specified, coll. SIZK (Vasko, 2010); Cherkasy Raion (Yepkacpknii paiion),
Kaniv (Kauis) env., Kaniv Nature Reserve (KaniBcpkuil iprupoAHHIT 3a110BIAHUK), NO
other data (Solomakha et al. 2020).

Chernihiv Oblast (Uepmniriscbka o6aacts), Novhorod-Siverskyi Raion
(Hoeropoa-Cisepcpknii paiion), Novhorod-Siverskyi (Hosropoa-Cisepcpkmii) env.,
51°59'N, 33°16'E, 18.vii.2003, 1 spec., I. V. Porokhniach leg., coll. GUNU (Vovk et
al. 2005, 2016; Sheshurak et al. 2018, 2020b).

Sumy Oblast (Cymceka oGaacts), Shostka Raion (Illocrkmucekuii pafion),
Matskove (Marnkose) env., ca. 51°28'48"N, 33°53'24"E, ca. 150 m a.s.l., 28.vii.2018,
1 spec., MZK (Kavurka et al. 2019).

Poltava Oblast (IToaraBchka oGaacts), Lubny Raion (Aybemcoruii paiion),
Lubny (Ay6un), [ca. 160 m a.s.L.], July (year and nummber of specimens not specified),
Kruhlik [leg.], coll. Provincial Museum of Poltava (Ohloblin 1913; Savchenko 1938).

Dnipropetrovsk Oblast (Aminpomerposcbka oGaacts), Synelnykove
Raion (Cuneapnukiscokuii paiion), Raivka (Paiska), 1.viii.2000, 1 spec., A. M.
Sumarokov leg. (Martynov 2003); Novomoskovsk Raion (HosomockoBcekmit
pation), Andriivka (Auapiika), 6.viii. 1986, 1 spec., at light, A. M. Sumarokov leg.
(Martynov 2003; Vasko and Bryhadyrenko 2011); Dnipro Raion (Aninposcbknit
paiion), Dnipro (Aminpo) [Dnipropetrovsk until 19 May 2016], “oxoao
Asnenpornerposckoro 'ocaecxosa” [= near the Dnipropetrovsk State Forestry
Enterprise, = Tunelna Balka (Tymeapna 6aaka) tract] (Vasko 2010; Vasko and
Bryhadyrenko 2011; for detailed data see Material examined and new observations
below); Dnipro Raion (Aninposcekuii paiion), Dnipro (Aninpo) [Dnipropetrovsk
until 19 May 2016], 16.vi.2010, 1 @, collector not specified (Miessen 2011),
18.vi.2010, 1 @, Dementiev leg. (Brustel and Gouix 2012); Pavlohrad Raion
(IMaBAorpaacekwuii paiion), Kocherezhky (Kouepexkn) env., 21 century, no other

data (Vasko and Bryhadyrenko 2011).
Material examined and new observations

Zakarpattia Oblast (3axapmarceka o6aacts), Mukachevo Raion (Mykauisceknit
paiton), “Schénb Ungarn” [= Hungary, Schenborn (IllenGopn)], [ca. 190 m a.s.l],
“coll. Kirsch”, undated, 1 &, coll. MTDG.

Ivano-Frankivsk Oblast (IBano-®pankiscbka o06aacts), Kosiv Raion
(Kociscpkuii paiton), Pistyn (ITicrums), [ca. 400 m a.s.l.], undated, 1 &,“A. Sekl” [the
third letter is illegible] leg., coll. SMLU.

Ternopil Oblast (Teproniascbka 06aacts), Chortkiv Raion (Yoprkisebknit
pation), “Torskie, powliat] Zaleszcz[yki]” [= Zalishchyky (3aaimmku) Powiat,
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Torske (Topcoke)], [ca. 250 m a.s.l.], 27.vi.[19]33, 1 J, collector unknown, coll.
MIZP; Dniester Canyon National Nature Park (Hamionaasunii npupoannii mapx
«Amicrposcpkmii kanpiion»), Chortkiv Raion (Yoprkisesknit pation), Horodok
(Fopoaok), 48°38'18.96"N, 25°50'11.04"E, ca. 140 m a.s.l., 6.vii.2018, 6 33 and
2 QQ FSLG after sunset, steppe meadow on the terrace of the Dniester (Anicrep)
river, YKL, YHS and ABZ leg. coll. YKL and YHS (for photographs of the site see
Fig. 13C, D).

Chernivtsi Oblast (UepniBenbka 06aacts), Bukovina (Bykosuna), Chernivtsi
Raion (Yepmnienpknii paiion), “Czernowitz” [= Chernivtsi (Yeprisui)], no other data,
1 & in coll. Georg Frey deposited in NHMB, 1 & and 2 9@ (ex original coll. Josef
Breit, Vienna) in coll. Georg Frey deposited in NHMB, 2 dd and 3 @% in coll.
ZMNU, 1 & and 2 292 in coll. UMJG.

Vinnytsia Oblast (Binanupka oGaacts), “Kuesckas r[ybepuns], Cxsupckmii
ylesal” [= Kiev Governorate of the Russian Empire (disestablished 1925), Skvirsky
Uyezd (incorrectly, it was actually Lipovetsky Uyezd), currently Vinnytsia Raion
(Binnuupkuii paiton)], “Uiapunnsr” [= llintsi (Iaainmi)], 14.vi.[year not specified],
[ca. 215 m a.s.l.], 1 @, collector not specified, coll. ZINR (probably one of the two
specimens mentioned by Savchenko (1938) — see published data).

Odessa Oblast (Oaecpka o6aacts), Bilhorod-Dnistrovskyi Raion (Biaropoa-
Amnicrposcbkuii paiton), Karolino-Buhaz (Kapoaino-Byras), Studentska (Cryaerrcora)
railway station, ca. 46°9'56.34"N, 30°33'24.58"E, 22 m a.s.l., 15.vi.2017, 1 & crawl-
ing on the ground, OKO.

Kyiv Oblast (Kuiscbka oGaacts), Bila Tserkva Raion (BiaouepxiBcpkmii
paiton), “Hatajki, Kijow[ska] g[ubernia]” [= Kiev Governorate, Halaiky (I'aaafixu)],
[ca. 190 m a.s.l.], [probably 19" Century], no other data, 1 & in coll. MIZP; Bucha
Raion (Byuancexuii paiion), Muzychi (Myswnui), ca. 160 m a.s.l., 18.vii.2006, 1 &,
at light, M. Nesterov leg., coll. SIZK; “Kiew” [= Kyiv (Kuis)], undated, 1 @ in Hart-
mann [leg.], coll. NMPC; “Kieff” [= Kyiv (Kuis)], May [19]05, 1 &, Shelushko [leg.],
coll. ZINR; Fastiv Raion (Pacriscpkuit paiion), Novosilky (Hosociakn), ca. 180 m
a.sl, 21.vii.2012, 1 @, M. Nesterov leg., coll. SIZK; Obukhiv Raion (O6yxiscbkuit
pafion), Mali Dmytrovychi (Maai Amurposnui), 50°12'59"N, 30°32'29"E, ca.
160 m a.s.l., 17.vii.2010, 1 &, at light, together with 1 & of Od. armiger, VSK leg.,
coll. KLP; 29.v.2014, 1 & and 1 Q, at light, RHK; 25.v.2016, 1 &, 28.v.2016, 1 Q,
13.vi.2020, 1 & and 2 29, at light, STK; Obukhiv Raion (OGyxiscskuit paiion),
Rzhyshchiv (Psxumis), Taras Shevchenko Park (ITapx imeni Tapaca Illesuenka),
49°57'58.1"N, 31°02'39.5"E, 112 m a.s.l,, 18.ix.2021, 1 € crawling on the ground
at 16:22 EEST, HTR obs. + photo (DJP det.); Obukhiv Raion (O6yxiscpkmii
paiton), Rzhyshchiv (Pxumis) env., area of the Ecological Research Centre “Hly-
boki Balyky (I'auGoxi 6aanxn)”, 49°57'44.082"N, 31°7'8.094"E, ca. 150 m a.s.l.,
18.vi.2021, 1 @, at light OVK obs. + photo + recorded an audio track of its stridu-
lation (DJP det.); 49°57'43.729"N, 31°7'9.782"E, 19.vi.2021, 1 &, together with
1 & and 2 99 of Od. armiger, OVK obs. + photo (DJP det.); Myronivka Raion
(Muponiscpkuit paiton), Tulyntsi (Tyamnmi), ca. 150 m a.s.l., 9.vi.2020, 1 @, at
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light, STK; Myronivka Raion (Mupowniscokuii paiion), Velykyi Bukryn (Beamkmit
Bykpun) env., 49°57'13"N, 31°18'8"E, 155 m a.s.l., 27.vi.2009, 1 @, at light, VSK.
Cherkasy Oblast (Uepkacska 06aacts), Cherkasy Raion (Yepxracexuii paiiomn),
Kaniv (Kauis) env., Kaniv Nature Reserve (KamiBcbkuii mpupOAHHIT 3aIIOBIAHEK),
49°43'12"N, 31°31'19"E, ca. 200 m a.s.l., 20.vi.1984, 6 spec. excavated from their bur-
rows, steppe slope in a hornbeam forest, KVM and VGG leg., coll. MKY and MPGU.
Kirovohrad Oblast (KipoBorpaaceka o6aacts), Oleksandriia Raion
(Oaekcanapiiiceknit ~ pation), Semyhiria  (Cemwurip’s) env., 49°0'29.52"N,
32°54'21.24"F, 135 m a.s.l., 2.vii.2020, 1 &, at light, DPS obs. + photo (Fig. 14D).
Dnipropetrovsk Oblast (Aminponerposceka o6Gaacts), Dnipro Raion
(Amimposepkuit paiton), Dnipro (Aminpo) [Dnipropetrovsk untl 19 May 2016],
Tunelna Balka tract (Tyneapna 6aaxa) [the name of an area with oak forest in the sou-
thern part of the city, see Fig. 15], 48°25'11.8"N, 35°02'59.8"E, 15.vii.2005, 1 & and
1 @ excavated from their burrows near the edge of a forest path under oak tree, OSD
leg., coll. OSD and SIZK; 16.vi.2006, 3 33 and 4 @ @ excavated from their burrows,
OSD leg., coll.SIZK; 16.vii.20006, 1 & and 1 @ excavated from their burrows, OSD;
26.vii.2006, 1 & excavated from its burrow near the edge of a forest path under oak
tree, OSD; 20.-25.vii.2007, 1 &, OSD leg., coll. SIZK; 16.—-17.vi.2008, 4 33 and
5 @9 excavated from their burrows + at light, OSD leg., coll. SIZK; 18.vi.2008, 1 ¢,
at light, OSD leg., coll. SIZK; 1.-10.vii.2008, 3 I & and 8 9P excavated from their
burrows + at light, OSD leg., coll. SIZK (for partial data on these records see Vasko
2010); 3.vi.2013, 1 & and 1 @ excavated from their burrows, OSD leg., coll. GML;
48°25'10.7"N, 35°02'54.5"E, June 2009, 3 9 excavated from its burrow near the
edge of a forest path under oak tree, OSD leg., coll. OSD and GML; 16.vi.2010, 1 2,
8.vi.2010,1 &, 18.vi.2010,1 & and 1 Q,at light, OSD leg., coll. SIZK; 48°25'02.8"N,
35°02'26.6"E, 5.vii.2014, 1 &, at light, OSD leg., coll. SIZK; 8.-15.vi.2014, 13 spec.
excavated from their burrows near the edge of a forest path under oak trees, OSD (1
Q in coll. DJP); 48°25'04.8"N, 35°02'40.6"E, 6.vi.2015, 1 & excavated from its bur-
row under oak tree, OSD leg., coll. DJP; 16.vii.2015, 1 &, 0SD leg., coll. NHMK;
48°25'12.8"N, 35°03'00.7"E, 8.vi.2010, 1 ¢ in ﬂight, OSD; 18.vi.2010, 1 $ and 1 Q,
at light, OSD; 11.vi.2015, 1 9, at light at 21.40 EEST (= 61 min after sunset), OSD
leg., coll. DKP deposited in NMPC; 48°24'57.3"N, 35°02'33.1"E, 1.vii.2015, 1 &
and 1 @ excavated from their burrows under oak tree (distance between these two bur-
rows was 40 cm), OSD leg., coll. DJP; 48°25'00.0"N, 35°02'22.4"E, 7.vii.2015, 1 a3,
dead on a forest path, OSD leg., coll. DJP; 48°25'01.1"N, 35°02'23.6"E, 7.vii.2015,
1 @ excavated from its burrow under oak tree, OSD leg., coll. DJP; 48°24'57.1"N,
35°02'13.0"E, 9.-12.vii.2015, 1 & and 1 @, pitfall traps, OSD leg., coll. DJP and
DKP (deposited in NMPC); 48°25'02.1"N, 35°02'22.6"E, 8.vi.2016, 4 43 and 3
9 ? excavated from their burrows under oak trees, OSD leg., coll. DJP and GML;
48°25'0.70"N, 35° 2'22.30"E, 106 m a.s.l., 10.vi.2016, more spec. excavated from
their burrows, OSD leg., 5 3 and 2 2% in coll. ASK, 1 &' and 2 9 in coll. VSM,
1 Q in coll. YSK; 48°24'55.9"N, 35°02'34.7"E, 16.—17.vi.2016, 2 33 excavated from
their burrows under oak trees, together with 2 33 of Od. armiger, OSD leg., coll. DJP;



66 Daniel Jufena / ZooKeys 1105: 1-125 (2022)

48°24'55.50"N, 35°2'33.20"E, 111 m a.s.l., 13.-25.vi.2020, 9 & & and 4 22, OSD
leg., coll. ASK; 48°24'57.6"N, 35°02'29.4"E, 100 m a.s.l., 14.vii.2021, 1 & exca-
vated from its burrow, OSD leg., coll. DJP; 48°24'57.4"N, 35°02'30.7"E, 100 m a.s..,
14.vii.2021, 2 33 excavated from its burrow, OSD leg., coll. DJP and GML; Dnipro
Raion (Asminposeskuii paiion), “Opytnoye” (“Onprraoe”) [= Doslidne (Aocaiane)],
research area of the Institute of Grain Crops of NAAS of Ukraine (Iacruryr seprosux
kyAapTyp HAAH Vipainn), 48°22'58.2"N, 35°02'01.7"E, 143 m a.s.l,, June 1978, re-
mains of a dead specimen (elytra) on the ground near the greenhouse, OSD leg. et
coll. (for partial data on this record see Vasko 2010; Vasko and Bryhadyrenko 2011).

Figure 15. Tunelna Balka tract (Ukraine), locality with abundant occurrence of B. unicornis A=D views

of the site (photographs by Oleksandr O. Sukhenko) E, F burrows dug by adults of B. unicornis with
push-ups (photographs by Oleksandr O. Sukhenko).
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Comment

In the checklist of Ukraine (Martynov 2012), the species is listed from 12 of the 25
oblasts. The critical revision performed in the present study confirms occurrence in
eleven of them with two additional ones: Sumy and Kirovohrad oblasts. Records
from the Right Bank Ukraine are summarised by Vasko (2010). In the present study,
new records from 15 Ukrainian localities are given, two of them (Schenborn and
Semyhiria) being the first published records for the Zakarpattia and Kirovohrad
oblasts, respectively.

Bulgaria

Published data

Vratsa Province (OGaact Bpaua), Oryahovo (OpsxoBo), no other data (Kovachev 1905).
Ruse Province (O6Gaacr Pyce), Vetovo (Beroso), no other data (Kovachev 1905).
Razgrad Province (OGaact Pasrpaa), Razgrad (Pasrpaa) env., 16.v.1905, in the

barracks area, number of specimens not specified, Andrey Markovich leg, 13.vi.1907, in

the vineyards, number of specimens not specified, Andrey Markovich leg. (Markovich

1909; Guéorguiev and Bunalski 2004).

Pleven Province (OGaacr ITaesen), Pleven (ITaesen), April [year and collector
not specified] (Nedyalkov 1909; Miksi¢ 1959; Guéorguiev and Bunalski 2004).

Sofia Province (Codmiicka o6aacr), Gorna Malina (I'opra Maauna) — “A3C”
[= AbprxaBHO 3emeAeAcko cromanctso, area of the State Farm], ca. 650 m as.l,
7.vii.1969, 2 33 and 1 9 excavated from the soil from a depth of ca. 10 cm on
a pasture (northern slope), collector not specified (Zaharieva-Stoilova 1974); Lozen
Mountain (Aosencka naanuna), 5 km SE of German (I'epman), “Germanski m.”
[= German Monastery of St John of Rila (“Cs. Msan Puacku”)], 31.v.[1]915, 1 &,
Dr Iw[an Jossifow] Buresch [leg.], coll. NMSB (Guéorguiev and Bunalski 2004; data
supplemented by Borislav Guéorguiev pers. comm., 2022; sex of the specimen cor-
rected by the photograph).

Shumen Province (OGaacr Ilymen), Shumen ([lymen), ca. 200 m a.s.l., 1914,
2 4d, Hanus leg., coll. MYP (Kril and Maly 1993).

Burgas Province (OGaacr Byprac), “Michurin (Muaypun)” [= Tsarevo
(LlapeBo)], 29.-30.vi.1982, 1 & at light., BSP (Kral and Maly 1993).

Silistra Province (O6aact Cuancrpa), Dulovo (Ayaoso) env., Karakuz forest
(ropa Kapaxys) [note: the locality label states “Gora Kanagol, Dulowsko”], 14.vi.1952,
1 @, Plencho Stefanov] Drenski leg., coll. NMSB (Guéorguiev and Bunalski 2004;
data specified by Borislav Guéorguiev, 2022).

Material examined ans new observations

Vidin Province (O6aact Buann), Dimovo (Aumoso) env., steppe meadow near the
Archar (Apuap) river, 43°45'28.7"N, 22°44'51.1"E, 110 m a.s.l., 26.vi.2010, 3 3J
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and 2 9@ FSLG after sunset just before a storm, together with several spec. of Och.
chrysomeloides, no wind, 26 °C, ASH (Fig. 10C, D).

Varna Province (OGaact Bapna), Oreshak (Opemax) env., 43°17'50.67"N,
27°53'47.29"E, 300 m a.s.l., 6.vii.2020, 1 @ flying up to 0.5 m above the grass at ca.
22.00 EEST, forest-steppe clearing in an oak forest, MTM obs. + photo (Fig. 10E, F).

Comment

So far, only nine localities have been published for Bulgaria. This study presents new
records from two additional sites.

Turkey (European part)
Published data

Marmara Region (Marmara Bélgesi), Edirne Province, ca. 15 km E of Edirne [ac-
cording to Walter Heinz, pers. comm., these were periodically flooded meadows on
the banks of the Ebros River S of Edirne], 27.iii.[19]88, 1 @, WHS leg., coll. DKP
deposited in NMPC (Hillert et al. 2016).

Turkey (Asian part)
Published data

Aegean Region (Ege Bolgesi), Denizli Province, Denizli env., [Ciiriiksu River val-
ley], “Goundely” [= Goncali] [railway station env.], ca. 200 m a.s.l., May [19]26, 1 J,
[Hans] Kulzer leg., coll. ZSMG (Hillert et al. 2016; locality identified by the author,
year corrected by Oliver Hillert pers. comm., 2021) — see Fig. 16A.

Material examined

Aegean Region (Ege Bolgesi), Aydin Province, [Biiyiik Menderes River valley],
“Bereketli (Denizli)” [= Bereketli near Nazilli], ca. 80 m a.s.l., 5.vii.1965, 1 &, [Helio]
Pierotti and [Antonello] Perissinotto leg., DJP det. (2021), coll. Helio Pierotti deposited
in MSNG - this record was published under a misidentification as Bolbelasmus tauricus
Petrovitz, 1973 (Arnone and Massa 2010) — see Fig. 16B.

Comment

Only the three records mentioned above are known for Turkey. A record from Os-
maniye Province (Kadirli) reported by Lodos et al. (1999) most likely refers to the
related species Bolbelasmus nireus (Reitter, 1895) (see Miessen 2011; Hillert et al.
2016; Sommer et al. 2021).
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Figure 16. The only two specimens of B. unicornis so far known from Asia A Turkey, Denizli env.,
[Ciiriiksu River valley], “Goundely” [= Goncali] [railway station env.], May [19]26, [Hans] Kulzer leg.,
coll. ZSMG, dorsal and lateral views, body length 12.0 mm (photographs by Michael Balke) B Turkey,
[Bityiik Menderes River valley], “Bereketli (Denizli)” [= Bereketli near Nazilli], 5.vii.1965, [Helio] Pierotti
& [Antonello] Perissinotto leg., coll. MSNG, body length 12.5 mm (photograph by Marcello Romano).

Dubious faunistic records

Great Britain
Published data

East of England, Cambridgeshire, marshes between Peterborough and Wisbech, begin-
ning of summer 1807, 1 & and 1 @, plant materials alluviated by flooded River Nene,
together with 2 & and 3 99 of Od. armiger, William Skrimshire leg. (Skrimshire
1812; Curtis 1829a, b; Stephens 1829, 1830, 1839).

Comment

Skrimshire’s record was probably adopted by several subsequent authors (e.g., Mulsant
and Rey 1871; Saj6 1910b; Boucomont 1912; Paulian 1941; Tesat 1957; Neculiseanu
etal. 2002; Trnka 2009; Vasko 2009; Arnone and Massa 2010; Vasko and Bryhadyrenko
2011; Vidlicka 2011). According to Darren Mann (pers. comm. 2021), it is based on
a misidentified Od. armiger, with no material from the British Isles. Also, Paulian
and Baraud (1982) considered the report from England to be erroneous without
giving any explanation. Bolbelasmus unicornis was no longer listed for Great Britain
by the following authors: Fowler (1890), Joy (1932), Britton (1956), Jessop (1986),
Mann (2012), and Lane and Mann (2016). Even in both editions of the Catalogue of
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Figure 17. The only specimen of B. unicornis that could originate from the Caucasus region, deposited

in FMNH (photographs by Pekka Malinen, edited by Peter Kurina).

Palacarctic Coleoptera (Krél et al. 2006; Nikolajev et al. 2016), the United Kingdom
is not listed as a country of occurrence of this species.

Country not specified [probably Russia]
Material examined

“Kaukasus” [= Caucasus], locality and date not specified, 1 &, E. Bucknall [leg.], coll.
FMNH (Fig. 17).
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Comment

This specimen represents the first record of the species from the Caucasus region. Un-
fortunately, country is not specified (it could be Russian part of the area, but confusion
of the locality label cannot be discounted). Shokhin (2007) did not record the species
from Southern Russia.

Remarks on distribution

Bolbelasmus unicornis was included in checklists, catalogues, and monographs dealing
with the scarabaeoid fauna of several countries as follows: France (Montreuil 2014),
Germany (Kohler and Klausnitzer 1998; Bleich et al. 2022), Italy (Ballerio et al. 2014;
Carpaneto et al. 2021), Poland (Burakowski et al. 1983), Czech Republic and Slovakia
(Jufena and Tyr 2008; Zahradnik 2017), Austria (Jich et al. 1994), Hungary (Addm
1994), Slovenia (Brelih et al. 2010), Bosnia and Herzegovina (Lelo 2006), former
Yugoslavia (Miksi¢ 1970), Albania (Murraj 1962), Romania (Chimisliu 2004), Re-
public of Moldova (Bacal et al. 2013), Ukraine (Martynov 2012), Bulgaria (Bunalski
2001), and Turkey (Carpaneto et al. 2000). Also, it was mentioned in two editions of
the Catalogue of Palearctic Coleoptera (Krdl et al. 2006; Nikolajev et al. 2016). For the
general distribution of the species see Fig. 18.

No records are known from mainland Greece. Records from the Greek island
of Crete (Heyden 1884; Oertzen 1886; Miksi¢ 1959; Neculiseanu et al. 2002;
Trnka 2009) refer to species later described as Bolbelasmus keithi Miessen and
Trichas 2011 (see Miessen and Trichas 2011; Hillert et al. 2016), and the records
from Rhodes (Schatzmayr 1936; Paulian 1941, 1959; Tesat 1957; Miksi¢ 1959;
Petrovitz 1959; Paulian and Baraud 1982; Petersen et al. 2006) most likely relate
to B. nireus (see Sommer et al. 2021). The record from Greece reported by Reitter
(1892) probably refers to Crete, and thus to B. keithi. Also, all subsequent records
from Greece (Paulian 1941, 1959; Krikken 1977; Lumaret 1990; Neculiseanu
et al. 2002; Szwatko 2004; Agoglitta et al. 2006; Krdl 2006; Kral et al. 2006;
Vasko 2009; Vasko and Bryhadyrenko 2011; Vidlicka 2011; Brustel and Gouix
2012; Alonso-Zarazaga et al. 2013; Gutowski and Przewozny 2013; Trizzino et
al. 2013; Potocky and Majzlan 2015; Nikolajev et al. 2016; Curdi¢ et al. 2019;
Schoolmeesters 2019; Nuf§ and Jiger 2020) most likely refer to the Greek islands
and thus to B. keithi or B. nireus.

Records from Cyprus (Keith 2002; Krdl 2006; Alonso-Zarazaga et al. 2013; Potocky
and Majzlan 2015; Schoolmeesters 2019; Nuf$ and Jager 2020) refer to species de-
scribed as Bolbelasmus makrisi Miessen, 2011 (see Miessen 2011; Hillert et al. 2016;
Sommer et al. 2021).

All the records from the Soviet Union and Russia (e.g., Medvedev 1965; Baraud
1992; Agoglitta et al. 2006; Kral et al. 2006; Brelih etal. 2010; Brustel and Gouix 2012;
Ballerio et al. 2014; Merkl 2014; Hillert et al 2016; Curéié et al. 2019; Schoolmeesters
2019) apply to Ukraine (Andrey V. Frolov and Liliya A. Akhmetova pers. comm.,
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2020). In the second edition of the Catalogue of Palacarctic Coleoptera (Nikolajev et
al. 2016), Russia is no longer listed as a country of occurrence of this species.

The species has also been listed for Belarus, Montenegro, and the Republic of North
Macedonia (Chobot and Mourek 2008; Alonso-Zarazaga et al. 2013; Potocky and
Majzlan 2015; Nuf§ and Jager 2020), but there are no exact data from these countries,
although its occurrence at least in Montenegro and North Macedonia is highly prob-
able. Other countries where the species is highly likely to occur are Kosovo, mainland
Greece (especially Macedonia and Thrace), and western Russia (e.g., Bryansk, Kursk,
Belgorod and Rostov oblasts, and Krasnodar Krai). Occurrence in southern Belarus can-
not be ruled out either. The species is most likely extinct in France, Switzerland, Poland,
and the Czech Republic (considering the lack of suitable habitats and any new records).

Figure 18 probably does not reflect the real distribution of B. unicornis because of
insufficient surveys in some countries. In countries such as Serbia, Romania, Moldova,
Ukraine, and Bulgaria, there are probably many localities with B. unicornis that have
not yet been discovered due to low collecting activity and the lack of application of
effective collecting methods for this beetle species (see Monitoring methods below).

The northernmost known historical locality of B. unicornis is Warsaw (Poland),
while the northernmost locality with a recent record is Novhorod Siverskyi (northern
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Figure 18. Distribution of B. unicornis (yellow circles — records before 1950, orange circles — records
between 1950-1999, red circles — records after 1999).
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Ukraine). The southernmost historical locality is Denizli (southwestern Turkey), while
the southernmost recent localities are Babin Kal (Serbia) and Oreshak (Bulgaria). The
westernmost historical locality is Mulhouse (Alsace, France), while the westernmost
recent localities are Bruchsal (Baden, Germany) and Lerma (Piedmont, Italy). The eas-
ternmost locality with a recent record of the species is Kocherezhky (Ukraine), which
is also the easternmost known point of occurrence of the species.

Natural history of Bolboceratinae

Evening flights of B. unicornis

Adults of B. unicornis spend most of their time underground. Above-ground activity
is limited to short flight periods after sunset. Exceptionally, adults have been observed
crawling on the ground during daylight hours (see Faunistic records). Flight statistics
from each site are shown in Tables 1-8. A total of 63 periods of flights was documented
at eight localities. The flights occurred in the date range from 27 May to 9 September
with a total of 884 flying individuals observed. Both males and females flew, with
slightly fewer females (ca. 44%). By comparison, in the congener B. gallicus, only 5%
of the 830 individuals found were females (Rahola Fabra 2004) but in that study, these
were mostly beetles excavated from their burrows. The flights of adults of B. unicornis
started, on average, 35 minutes after sunset and terminated 60 minutes after sunset.
For the start of flights, the minimum limit recorded was 23 minutes after sunset, and
the maximum limit was 52 minutes after sunset. For the end of flights, the minimum
and maximum limits were 35 and 86 minutes after sunset, respectively. On one occa-
sion, a large number of specimens were observed flying around midnight (Josef Pavlas
pers. obs., see Faunistic records). The average duration of flights was of 25 minutes,
with the minimum and maximum limits of 4 and 63 minutes, respectively. The ave-
rage air temperature during flights was 21 °C with limits of 14 and 26 °C. However,
it is likely that the beetles are able to fly at lower temperatures, as has been observed,
for example, in the Australian bolboceratine Blackburnium insigne (Lea, 1916), adults
of which have been found flying to lights at 4-6 °C (Howden et al. 2007). Flights of
B. unicornis occurred exclusively after heavy rains when the soil was moist to a depth of
at least ca. 30 cm. The flights were also affected by the wind intensity. Most of the fly-
ing adults were observed when there was no wind, whereas flights did not occur at all
when the wind was strong. Light rain or heavy fog had no effect on the flying beetles,
and, in one case, the beetles were found flying even with moderate rain (Filip Strba
pers. comm.). Similarly, flights of adults of Odonteus armiger were observed during rain
(Ivo Jeni$ and Ilja Trojan pers. comm.). Adults of B. unicornis usually fly very slowly
at a height of 20-50 cm above the ground, sometimes literally hovering in the same
spot. However, in windy conditions they have been observed to fly faster and also at
greater heights, ca. 1-2 m above the ground. Individuals flying quickly around a pile
of logs at the edge of a forest were observed by the author near the village of Hajndcka
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Table I. Data on flights of adults of B. unicornis at the locality of PP Pansky diel. Key: BF = beginning of
flights, EF = end of flights, S = sunset, S-BF = time period from sunset to the beginning of flights, S-EF = time
period from sunset to the end of flights, DF = duration of flights, T = air temperature during flights.

Slovakia, Bratislava — Podunajské Biskupice, Kop4¢ Island, PP Pansky diel

date n(319) BF EF S S-BF S-EF DF T note
7.vi.2016 11 (6/5) 21.25 21.45 20.47 38 min 58 min 20 min 14°C  heavy dew, no wind
8.vi.2016 4 (4/-) 21.27 2143 2048 39 min 55 min 16 min 16°C  dew, no wind
18.vi.2016 6 (3/3) 2133  21.53  20.54 39 min 59 min 20 min 19°C  dew, no wind
21.vi.2016 5(3/2) 21.31  22.03 20.54 37 min 69 min 32 min 21°C  nowind
22.vi.2016 6 (2/4) 21.21 21.57 20.55 26 min 62 min 36 min 22°C no wind

23.vi.2016 11 (6/5) 21.33 21.53 20.55 38 min 58 min 20 min 23°C  nowind
24.vi.2016 24 (10/14) 21.36 22.08 20.55 41 min 73 min 32 min 25°C  no wind
25.vi.2016 7 (2/5) 21.28 22.08 20.55 33 min 68 min 32 min 26°C  nowind
26.vi.2016 25(13/12) 21.31 22.09 20.55 36 min 74 min 38 min 20°C  light breeze
27.vi.2016 10 (2/8) 21.31 21.57 20.55 36 min 62 min 26 min 20°C  gentle breeze
28.vi.2016 9 (2/7) 21.28  21.48  20.55 33 min 53 min 20 min 19°C  light breeze
29.vi.2016 14 (8/6) 2129  22.03 20.55 34min 68 min 34 min 24°C  light dew, no wind
21.vii.2016 36 (25/11) 21.09 21.51  20.41 28 min 70 min 42 min 24°C  nowind
22.vii.2016 51 (28/23) 21.08 21.51 20.40 28 min 71 min 43 min 23°C  ground mist, no wind
23.vii.2016 41 (26/15) 21.09 21.53  20.39 30min 74 min 44 min 24°C  light ground fog, no wind
24.vii.2016 68 (38/30) 21.08 21.49 20.38 30 min 71 min 41 min 23°C  dew, no wind
25.vii.2016 15 (14/1) 21.06 2141 2037 29min 64min 35 min 22°C  light rain, no wind
29.vii.2016 13 (10/3) 21.02 21.30 20.32 30 min 58 min 28 min 22°C  light dew, no wind
30.vii.2016 37 (16/21) 20.53 21.56 20.30 23 min 86 min 63 min 24°C  light dew, no wind
7.viii.2016 29 (16/13) 20.46 21.16 20.19 27 min 57 min 30 min 17°C  nowind
8.viii.2016 46 (26/20) 2045  21.25 20.17 28 min 68 min 40 min 16°C  no wind
13.viii.2016 51 (32/19) 20.40  21.01  20.09 31 min 52min 21 min 19°C  no wind

n(319) 519 (292/227) average 32 min 65 min 32 min 21°C

Table 2. Data on flights of adults of B. unicornis at the locality of PR Ostrovné lucky (for abbreviations
see Table 1).

Slovakia, Bratislava — Cunovo, PR Ostrovné lacky
date n(319) BF EF S S-BF S-EF DF T note
25.vii.2016 10 (6/4) 21.10 21.37 20.37 33 min 60 min 27 min 24°C  before rain, no wind
29.vii.2016 3 (2/1) 21.11 21.25 20.31 42 min 56 min 14 min 22°C  nowind
n 13 (8/5) average 38 min 58 min 21 min 23°C

Table 3. Data on flights of adults of B. unicornis at the locality of Kalinkovskd lesostep (for abbreviations
see Table 1).

Slovakia, Kalinkovo, Kalinkovsk lesostep
date n(319) BF EF S S-BF S-EF DF T note
27.vii.2016 3(1/2) 21.04 21.15 20.34 30 min 41 min 11 min 22°C  nowind

in southern Slovakia (see Faunistic records). This phenomenon was also observed in
Od. armiger (Ilja Trojan and Ivo Jeni$ pers. comm.): adults of this species were fly-
ing around the fallen oak trunk and piles of wet logs after sunset. When disturbed,
the flying specimens of B. unicornis either immediately fell into the grass and buried
themselves or accelerated their flight, increasing the height from the ground and flying
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Table 4. Data on flights of adults of B. unicornis at the locality of Ciernd hora hill (for abbreviations see
Table 1).

Slovakia, Kamenica nad Hronom env., Cierna hora hill

date n(3/9) BF EF N S-BF  S-EF DF T note
6.vi.2010 5(4/1) 21.30 21.45 20.38 52 min 67 min 15 min - after the floods
7.vi.2010 16 (10/6) 21.23 21.55 20.39 44 min 76 min 32 min - -
4.viii.2011 17 20.50 21.20 20.18 32min 62min 30 min  18°C  after ca. 10 days of persistent rainfall, ca. 2

hours after the rain has ceased, vegetation
heavily soaked, no wind

5.viii.2011 10 20.50 21.10 20.16 34 min 54 min 20 min  20°C  almost no wind
6.viii.2011 8 20.40 21.00 20.15 25 min 45 min 20 min  23°C  almost no wind
9.viii.2011 15 20.45 21.05 20.10 35 min 55min 20 min  17°C  almost no wind

11.viii.2011 14 20.40 21.05 20.07 33 min 58 min 25 min  18°C  almost no wind
12.viii.2011 9 20.40 21.05 20.05 35 min 60 min 25 min  18°C  almost no wind
13.viii.2011 16 20.30 21.05 20.03 27 min 62 min 35min  19°C  almost no wind
16.viii.2011 2 (1/1) 20.35 21.05 19.58 37 min 67 min 30 min 22°C  dry, almost no wind
712013 22(13/9) 21.20 21.45 20.39 41 min 66 min 25 min  18°C  almost no wind
8.vi.2013  15(10/5) 21.17 21.42 20.40 37 min 62min 25min  20°C light air to light breeze
12.vi.2013 15 21.20 21.35 20.43 37 min 52min 15min  18°C  soil heavily saturated with water after rain,
soaked vegetation
15.vi.2013 10 21.20 21.45 20.44 36 min 61 min 25 min - -
3.ix.2014 8(5/3) 19.52 20.07 19.24 28 min 43 min 15min  20°C light air to gentle breeze
4.ix.2014 13 (8/5) 19.51 20.16 19.22 29 min 54 min 25min  22°C  almost no wind
5.ix.2014 4(2/2) 19.47 20.04 19.20 27 min 44 min 17 min  23°C  almost no wind
9.ix.2014 2(2/-) 19.43 19.47 19.12 31 min 35min 4 min 22°C  almost no wind
5.vi.2015 2(2/-) 21.22 21.27 20.38 44 min 49 min 5 min 22°C  almost no wind
6.vi.2015 3(2/1) 21.24 21.47 20.39 46 min 68 min 27 min  23°C lightair

28.v.2016 6 21.05 21.10 20.31 34 min 39 min 5 min - -
1.vi.2016 ~8 21.15 21.45 20.35 40 min 70 min 30 min 24°C  no wind, very wet after rain
2.vi.2016 =8 21.15 21.45 20.36 39 min 69 min 30min 24°C  no wind, very wet after rain
3.vi.2016 =8 21.15 21.45 20.37 38 min 68 min 30 min  24°C  no wind, very wet after rain
11.vi.2016 5 21.20 21.40 20.43 37 min 57 min 20 min - -

n 241 average 36 min 58 min 22 min 21°C

Table 5. Data on flights of adults of B. unicornis at the locality of Hajnd¢ka — Bukové (for abbreviations
see Table 1).

Slovakia, Hajndcka — Bukova
date  #2(3/9) BF EF S S-BF  S-EF DF T note
2742008 5(-/5) 21.10 21.35 20.26 44 min 69 min 25 min 22°C first or second warm day after a colder period of
persistent rainfall; no wind
2942008 4 (1/3) 21.10 21.40 20.29 41 min 71 min 30 min 21°C newly hatched, light-coloured &' (not included in these
statistics) crawling on a t-shirt spread on the ground at

the edge of the forest under an oak tree (Quercus cerris)
at 19.55 CEST; during flights, no wind to light air

4.vii.2009 7 (3/4) 21.15 21.45 20.43 32 min 62 min 30 min 22°C -

5.5ii2009 3 (1/2) 21.15 21.30 20.43 32 min 47 min 15min 20°C -

28.v2010 4 (1/3) 21.10 21.25 20.26 44 min 59 min 15 min - & flying fast and high (ca 1.5-1.8 m above the
ground) around a pile of logs near the edge of the
forest

n(319) 23(6/17) average 39 min 62 min 23 min 21 °C

away. This also applies to disturbances caused by too strong light source, e.g., from
a headlamp. During flights, most beetles show light-aversion and avoid light sources;
the individuals that were attracted to light were single cases only. These were mostly
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Table 6. Data on flights of adults of B. unicornis at the locality of Gemersky Jablonec (for abbreviations
see Table 1).

Slovakia, Gemersky Jablonec

date n(319) BF EF S S-BF S-EF DF T note
4.vii.2009 4(1/3) 21.30 21.50 20.43 47 min 67 min 20 min - -
5.vii.2009 4 (3/1) 21.30 21.50 20.43 47 min 67 min 20 min - -
28.v.2010 4 (1/3) 21.00 21.15 20.26 34 min 49 min 15 min - -
n(3I19) 12(5/7) average 32 min 65 min 32 min

Table 7. Data on flights of adults of B. unicornis at the locality of Hostice — Katarinka (for abbreviations
see Table 1).

Slovakia, Hostice — Katarinka
date n (319) BF EF S S-BF S-EF DF T note
6.vi.2010 2 (-12) 21.15 21.30 20.35 40 min 55 min 15 min - -

Table 8. Data on flights of adults of B. unicornis at the locality of Tekija (for abbreviations see Table 1).

Serbia, Tekija env.
date n BF EF S S-BF  S-EF DF T note
2742014 27 2035 21.00 20.03 32min 57 min 25min 24 °C after a period of persistent rainfall
28.v2014 24 20.35 21.00 20.03 32min 57 min 25min 24°C dtto
12.vii.2014 9 20.45 21.15 20.16 29 min 59 min 30 min 19 °C ca 5 hours after the rain; no wind
13.vii.2014 11 20.43 21.14 20.15 28 min 59 min 31 min 22°C full moon, clear skies, light breeze, storm in the
distance

n 71 average 30 min 58 min 28 min 22 °C

Table 9. Data on flights of adults of B. unicornis at the locality of Cordenons env. (for abbreviations see
Table 1).

Italy, Cordenons env. (Glerean and Stefani 2019)
date n(319) BF EF S S-BF  S-EF DF T note
9.ix.2018 2 (1/1) 20.10 20.30 19.35 35min 55min 20 min 21.5°C humidity 81%
16.v2019 3 (2/1) 21.00 21.15 20.34 26 min 41 min 15min  17°C  male crawling on the ground at 21.20 CEST
242019  5(5/-) 21.20 21.35 20.43 37 min 52min 15min  20°C  humidity 70%
6.vi.2019 3 (2/1) 21.00 21.20 20.55 5min 25min 20min 22°C  humidity 70%
n(319) 13 (10/3) average 26 min 43 min 18 min 20 °C

long-distance flights that occurred later in the night. Very rarely a few individuals did
fly to the illuminated canvas just after sunset when it was not yet completely dark
(Tamds Kiss, Ondfej Sabol, Tibor Spevér obs., see Faunistic records). In most Czech
and Slovak localities, adults of B. unicornis were flying together with Od. armiger and
Och. chrysomeloides or O. integriceps (see Faunistic records and Jufena et al. 2008). Ap-
parently, these species almost always occur together at the sites (see also below).

Feeding and nesting behaviour of bolboceratines

More than 50 individuals of B. wunicornis were excavated from their burrows from

depths of 5-60 cm during daylight hours. The length and the shape of the burrows var-
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ied, with the male burrows often changing direction from vertical to horizontal, where-
as the female burrows usually descended vertically, changing direction only slightly
and often leading to depths greater than those of males. In the dry periods and at the
end of the season, the beetles burrow to the depths of more than 50 cm (e.g., Tomds
Vendl obs., see Faunistic records). When excavating adults, sometimes two to three
individuals were found in a single burrow, even of the same sex (e.g., two males; see
Faunistic records and Jufena et al. 2008). Similar observations were made, for example,
by Mollandin de Boissy (1906) in the congeneric species B. gallicus, and by Robert
J. Sim in some American Odonteus species (Wallis 1928). In contrast, Manee (1908)
excavated ca. 100 specimens of the North American bolboceratine Bradycinetulus fer-
rugineus (Palisot de Beauvois, 1809) in North Carolina, but he never found specimens
of the same sex in the same burrow. On several occasions, individuals of B. unicornis,
Od. armiger, and Och. chrysomeloides (or O. integriceps) have been found together in
a single burrow (see Faunistic records and Jufena et al. 2008). Similarly, Robert J. Sim
found representatives of three different genera Bolbocerosoma, Eucanthus, and Odonteus
together in a single burrow (see Wallis 1928).

As for the feeding habits of B. unicornis, in none of the observations made by the
author was the burrow found to lead to the sporocarp of hypogeous fungus or to the
mycorrhizal roots of a shrub or tree. Nothing that could be considered as their food was
ever found close to the buried individuals. In contrast, the Hungarian researchers re-
peatedly excavated the beetles near Budapest from the immediate vicinity of sporocarps
of the large-spored pea truffle Glomus macrocarpum, which were approximately the size
of a fingernail, together with more specimens of Od. armiger (Bratek et al. 1992; Merkl
2003, 2014, 2015; Nédai 2006; Merkl and Vig 2009). In addition, according to Otté
Merkl (pers. comm.), an adult of B. unicornis was found on a sporocarp of Tuber sp. in
the Baranya County in southwestern Hungary (see also Merkl 2014), and Curi¢ et al.
(2019) reported that one specimen was excavated under a hazel shrub (Corylus avellana)
together with sporocarps of Zitber sp. in the Belgrade District of Serbia. These findings
support earlier hypotheses about the mycetophagy of the species (cf. e.g., Sajé 1910a, b;
Ohaus 1929; Roubal 1936; Koch 1989). For B. gallicus, Rahola Fabra (2004) reported
that the burrows of beetles often led to dead roots in various stages of decomposition,
but never to the sporocarps of hypogeous fungi. This is in contrast to the observations
by Fabre (1900, 1907, 1920), who found adults of B. gallicus on the sporocarps of Hyd-
nocystis arenaria and Tuber requienii, and Béguin (1906), who reported finding adults
on sporocarps of Tuber aestivum. According to Rahola Fabra (2004), even in 20 years
of field observations, the natural food of B. gallicus could not be determined with cer-
tainty. That author reported that in captivity, adults ingested sporocarps of Tuber mela-
nosporum, Rhizopogon sp. and Peziza sp., but he did not consider this as unequivocal
evidence of obligate mycetophagy by the species. According to Rahola Fabra (2004),
dissection studies showed that the gut of adults of B. gallicus contained unspecified or-
ganic matter in 60% of individuals captured in the wild. Sim (1930) found that adults
of the American bolboceratine Odonteus darlingroni (Wallis, 1928) stored a mass of
sporocarps of ectomycorrhizal basidiomycete Rhizopogon pachyphloes in their burrows,
and Howden (1955) reported adults of this species feeding on sporocarps of Rh. nigre-



78 Daniel Jufena / ZooKeys 1105: 1-125 (2022)

scens. In the European species Od. armiger, Miquel and Vasko (2014) reported finding
one adult feeding on a large sporocarp of Rh. luteolus, partially decayed, together with
two individuals of Anoplotrupes stercorosus (Hartmann in Scriba, 1791), and another
individual feeding on a sporocarp of Glomus microcarpum. Furthermore, these authors
reported that near burrows dug by adults of Od. armiger kept in captivity, sporocarps
of Endogone lactiflua were found. In contrast, adults of the genus Eucanthus, for exam-
ple, probably do not ingest any food at all (Howden and Cooper 1977). According to
Howden (2003), even adults of the genus Bolbocerosoma do not feed, but this is contra-
dicted by new findings by Japanese researchers, who found that adults of Bolbocerosoma
nigroplagiatum (C. O. Waterhouse, 1875) feed on sporocarps of arbuscular mycorrhizal
fungi (Higurashi and Tanahashi 2014; Aratani 2017; Higurashi et al. 2019). Higurashi
and Tanahashi (2014) reported that bits of sporocarps of Glomus sp. were carried to
the surface of the soil by adults of B. nigroplagiatum, then moved to another place and
subsequently drawn into burrows. Spores of these fungi were found in the intestines
of dissected specimens. Bezborodov (2009) and Bezborodov and Koshkin (2014a, b)
reported that adults of Bolbocerosoma zonatum (Nikolaev, 1973) were repeatedly found
under dry horse and cow dung in the Far East of Russia, in cavities covered with white
mould, thus suggesting that the adults are mycetophagous; no burrows were observed
under the dung. In Australia, dissections of bolboceratines and analysis of their faeces
were carried out mainly by Houston and Bougher (2010), who found that the intes-
tines or excrement of adults of Blackbolbus, Blackburnium, Bolboleaus and Bolborhachi-
um species contained large quantities of spores of various species of hypogeous fungi
(e.g., of the genera Amarrendia, Hysterangium, and Scleroderma), as well as immature
unidentified sporocarp tissue, unidentified ascomycetes, or glomeralean hyphae and
spores with varying quantities of soil. These authors also reported that only six of 120
specimens of bolboceratines collected while in flight (i.e., those specimens taken at
lights or from light traps), and only 34 of 114 bolboceratines collected from burrows
had food in their intestines. It is likely that the beetles feed only intermittently and pos-
sibly spend protracted periods without a meal. In many cases, their burrows may serve
to provide them only with shelter until their next foray. In several genera, Houston
and Bougher (2010) found no food present in the gut, which they explained by sug-
gesting that feeding for these beetles is likely episodic, governed by weather events,
and timing may be the key to finding specimens feeding. In the case of B. unicornis,
it was not possible to dissect the individuals to determine the intestinal contents due
to its strict protection in all EU countries. In the burrows of some Australian species
of the genera Blackbolbus, Blackburnium, Bolborhachium, and Elephastomus, pieces of
sporocarps of Scleroderma sp., Hysterangium sp., and unspecified hypogeous fungi of
the families Hymenogasteraceae and Clathraceae have been found, but with no eggs or
larvae present in the vicinity (Howden et al. 2007; Houston and Bougher 2010). This
suggests that these fungi were food for adults only. In burrows of both B. gallicus and
Australian bolboceratines, adults of some species of round fungus beetles (Leiodidae)
have been found on the sporocarps of hypogeous fungi (Béguin 1906; Howden et al.
2007). In the case of B. gallicus, this was Leiodes cinnamomea (Panzer, 1793). Houston
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and Bougher (2010) reported that some Scleroderma sporocarps found in burrows of
Blackbolbus frontalis (Guérin-Méneville, 1838) were inhabited by numerous nitidulid
beetles identified as 7halycrodes mixtum Kirejtshuk & Lawrence, 1992, and two spo-
rocarps identified as Hysterangium sp. found in soil close to a burrow of Blackbolbus
frontalis were infested with nematodes. Mycetophagy of adults of the genus Ochodaeus,
representatives of which were collected together with B. unicornis, was also recently
confirmed (Huchet et al. 2022).

Immature stages have only been described in a few species of bolboceratines (Arens
1922; Ritcher 1947, 1966; Howden 1955, 1964; Verdd et al. 1998, 2004; Rahola
Fabra 2004; Howden et al. 2007; Houston 2011, 2016). In B. unicornis, no immature
stages are known, and consequently nothing is known about the larval diet. During
the excavation of adults from their burrows, no immature stages were found, similar
to the reported cases of excavations of North American bolboceratines (Manee 1908;
Wallis 1928; Sim 1930). As for the European representatives of the genus Bolbelasmus,
the larva has only been described in B. brancoi (as B. bocchus, Verdu et al. 1998), and
B. gallicus (Verdt et al. 2004), but even in these species larval nutrition has not been
elucidated. Eggs have been described and/or photographed in only a few species of
bolboceratines (Arens 1922; Howden 1955; Rahola Fabra 2004; Howden et al. 2007;
Houston 2011, 2016). They are surprisingly large compared to the size of the adults.
For B. gallicus, Rahola Fabra (2004) reported egg dimensions to be 7.0-8.0 x 4.0 mm,
but the egg photographed next to the female and scale was actually 7.0 x 4.6 mm,
whereas the body length of the female was ca. 14 mm (calculated from the scale line).
Howden et al. (2007) noted that two eggs of the Australian species Bolborhachium an-
neae Howden, 1985 measured 6.5 x 6.2 mm and 7.3 x 6.4 mm while two eggs of the
slightly larger B. recticorne (Guérin-Méneville, 1838) measured 7.2 x 5.9 mm and 8.1 x
6.5 mm. The largest female of B. anneae measured 15.1 mm in length, while the larg-
est female of B. recticorne measured 18.8 mm in length. According to Houston (2011),
the eggs of another Australian bolboceratine Blackburnium reichei (Guérin-Méneville,
1838) weighed 45-56% as much as the females that laid them and measured 9.5-10.5
x 7.5-9.0 mm. On the other hand, the eggs of the North American bolboceratine
Odonteus darlingtoni are not so large compared to the adults: they measure ca. 2.4 x
1.5 mm, whereas the adults are ca. 10 mm in length (Howden 1955). Similarly, for
the European species Od. armiger, Arens (1922) reported the length of the egg to be
2.5 mm (body length of adults is usually 6-10 mm). Rahola Fabra (2004) reported
that the females of B. gallicus have two ovaries, each composed of six ovarioles, as in
other representatives of the family Geotrupidae (cf. Ritcher and Baker 1974), with only
one ovariole functioning at any time, in alternating cycles (cf. Willimzik 1930). The
fecundity of females of B. gallicus is very low (probably one to four eggs in a lifetime),
nevertheless, according to Rahola Fabra (2004), populations are relatively stable; he
stated that the female of B. gallicus fixes its giant egg to the ceiling of a small egg-shaped
brood cell using soil mixed with its own excreta. All the cells found by Rahola Fabra
were empty, which means that they did not contain anything that could provide food
for the future larvae. Similarly, Arens (1922) reported that the brood cells with eggs of
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Od. armiger contained no provision, but in a few cases he found pieces of unspecified
fungi or humus in the burrows. Also, Miquel and Vasko (2014) found 16 empty brood
cells of Od. armiger. The fact that the brood cells did not contain any material col-
lected by females differs from what Howden (1955) observed in another species of the
subfamily Bolboceratinae, where females lined their brood cells with material brought
in from outside (surface humus, dried dung) that could be a food for the larva. In two
species of the genus Bolborhachium the brood cells were filled with fine black humus,
perhaps mixed with fungi (Howden 1985; Howden et al. 2007). In contrast, according
to Houston (2016), the brood cells of some Western Australian bolboceratines, such
as Bolborhachium recticorne and some congeners, were formed from darker surface soil,
but no food was found. Eggs and larvae of these species collected in the field were reared
in their original cells and in artificial cells made in soil. Of three instars, the first con-
tained the already developed second instar and did not feed. Second and third instars
nibbled at the walls of their cells as if feeding, grew in size, and increased their weight
2.5-3.0 times. However, they turned over little soil, ingested little solid material, and
rarely passed faeces, so ingestion and digestion of ‘humus’ (finely divided plant detri-
tus) is unlikely to account for all (if any) of their weight gain. As the contents of the
larval intestine were hygroscopic, perhaps larvae ingest salts and/or humic and fulvic
acids that enable them to absorb water (Houston 2016). This author also suggested
that the soil bacteria may be a source of nutrition for the larvae. This is also consistent
with Houston’s finding of two newly emerged adults of Blackburnium reichei in closed,
earthen cells at depths of 60 and 72 cm, with no traces of faecal material or uneaten
provision being observed in or near these cells (Houston 2011). The hypothesis that
larvae of Australian bolboceratines do not ingest solid food is supported by the descrip-
tion of their morphology. Houston (2011) reported that compared with free-living
scarabacoid larvae (e.g., Melolonthinae, Dynastinae, Trogidae) where the head and
mandibles are strongly sclerotised and the legs well developed with strong tarsal claws,
the larvae of all known bolboceratines are degenerate. According to Houston (2011),
the larva of Blackbolbus hoplocephalus (Lea, 1916) provides the most extreme example
of degeneration known to date. Its immobility and vestigial appendages (particularly
its simple, feeble mandibles) suggested it was a non-feeding, resting stage. Importantly,
though, the mandibles of the second instar (judging from its exuvia) were equally fee-
ble and consistent with a no-feeding hypothesis (Houston 2011). Houston went on to
point out another feature of the larvae of known bolboceratines: the relatively slender
abdomen which contrasts with the swollen abdomen of many other Scarabaeoidea,
suggesting at least a different feeding biology and possibly hinting at a reduction or
even absence of feeding. The very simple form of the larval intestine found by Houston
(2011) in Blackburnium reichei when compared with the intestines of larvae of other
scarabaeids (e.g., Areekul 1957) and its emptiness are consistent with loss of feeding.
Similarly, Higurashi and Tanahashi (2014) and Higurashi et al. (2019) recorded giant
eggs, larvae, and pupae of Bolbocerosoma nigroplagiatum excavated from a depth of
ca. 80 cm, with the larvae having poorly developed appendages (mandibles and legs).
Howden (1955) reported that larvae of the North American bolboceratines Odonteus
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darlingtoni, O. liebecki (Wallis, 1928), and Bolbocerosoma farctum (Fabricius, 1775)
feed on humus, carefully sifting it from a provision of humus-rich sand filling the lower
ends of burrows. This is consistent with earlier observations by Robert J. Sim, who as-
sumed that females of Odonteus simi (Wallis, 1928) lay their eggs in humus formed into
an elongated mass at the lower ends of the burrows (Wallis 1928).

Since we have virtually no knowledge of the diet of adults or larvae of B. unicornis,
we can only speculate on what its diet consists of. Given the findings of Australian and
Japanese researchers on related species, the likely food of adults appears to be hypo-
geous fungi (spores, hyphae, and sporocarps), while the food of larvae could be fine
soil humus and/or soil bacteria. The previous hypothesis that the larvae of B. unicornis
feed on sporocarps of hypogeous fungi (e.g., Bartenev et al. 1997; Nédai 2006; Jufena
et al. 2008; Kadéra 2017; Németh 2015; Nufd and Jiger 2020) is not supported by
observation and seems very unlikely considering the observations in other species of
bolboceratines. The larval morphology of the genus Bolbelasmus is very similar to that
of larvae of the genera Bolbocerosoma and Bolborhachium (Verdu et al. 1998, 2004),
which suggests a similar way of life, including feeding habits.

Life cycles of bolboceratines

Life cycles have been documented for only a few bolboceratine species (Houston 2011,
2016). Houston (2016) found that for three Australian species (Bolborbachium rec-
ticorne, Blackburnium reichei, and Bolboleaus hiaticollis Howden, 1985), the period
between discovery of an egg and hatching of the larva was 15-35 days. According to
Houston, duration of the larval stage in Bolborhachium recticorne ranged from 63 to
95 days (7 = 6) and for one Blackburnium reichei larva, it was 44 days. One larva of
Bolboleaus hiaticollis pupated 81 days after being found while another (hatched from
an egg) survived for at least 13 months before dying. Based on the Houston’s data,
development from egg to adult in Bolborhachium recticorne could require 129-159
days or more. As newly emerged adults remained in their natal cells for at least 30
days while their integuments harden and darken, total development time (egg to ac-
tive adult) might require 6 months or more, according to Houston. Houston (2016)
suggested the possibility that in Bolboleaus hiaticollis, mature larvae enter a dormant
stage, thereby extending the development time even further. Houston (2011) recorded
excavating a third larval instar of Blackbolbus hoplocephalus that remained dormant for
105 days before pupating.

Assuming that the development of B. unicornis is similar, it is very likely that only
adults, both old and newly emerged, overwinter. This assumption is supported by nu-
merous records where both old, dark-coloured individuals with heavily abraded teeth
of fore tibiae and fresh, pale-coloured individuals with sharp protibial teeth have been
recorded at the beginning of the season (pers. obs.). Some bolboceratines have overlap-
ping generations. For example, in the genus Odonteus, eggs, larvae, pupae, and adults
have been observed together in a single branching burrow (Jameson 2002; Staines and
Staines 2020).
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Seasonal dynamics of B. unicornis

In the Pannonian Basin, the centre of the distribution of B. unicornis, adults are ac-
tive from May to September, exceptionally as early as April and as late as October,
with a significant peak in June and the first half of July (Fig. 19). Very few data are
available from the other parts of the distribution area. It appears that in the south-
ernmost part of the range, adults may be active as early as March, which is supported,
for example, by the record from East Thrace (see Hillert et al. 2016 and Faunistic
records in this study). The seasonal dynamics of the species are always significantly
influenced by precipitation changes during the year. It is likely that only the adults
overwinter, as reported by Caillol (1913) for the congeneric species B. gallicus (see
also Rahola Fabra 2004).
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Figure 19. Seasonal dynamics of B. unicornis (the number of specimens from each country included in
these statistics: Slovakia — 1392, Hungary — 350, Ukraine — 168, Serbia — 87, Romania — 79, Austria — 44,
Czech Republic — 31).

Habitat preferences of B. unicornis

Bolbelasmus unicornis is a stenotopic species, characteristic of Pannonian steppes, forest-
steppes and sparse deciduous forests, especially dominated by oaks. It is often found
on sandy substrate (e.g., surroundings of Gyér, Kiskunsdg National Park), sandy-loess
substrate (e.g., localities around the village of Cej¢), gravelly-sandy-loess substrate (e.g.,
Dunajské luhy Protected Landscape Area), loess substrate (e.g., wider surroundings
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of Sttrovo, Cerové vrchovina Mts, Godolls Hills, Dniester Canyon National Nature
Park) or limestone substrate (e.g., Slovak Karst, Aggtelek National Park, some localities
around Budapest). Characteristic habitats are steppe or forest-steppe pastures at the
edges of oak forests (e.g., Cerové vrchovina Mts, Slovak Karst), of oak-beech or beech
forests (e.g., Slanské kopce hills, Derdap National Park, some localities in Romania),
oak-hornbeam or hornbeam forests (e.g., Pirot District of Serbia, Kaniv Nature Re-
serve in Ukraine), and of shrub zones (with e.g., Crataegus oxyacantha, Prunus spinosa,
and Rosa canina). In the Kiskunsdg National Park it occurs in the Pannonic sand dune
thicket (Junipero-Populetum albae) (Merkl 2014). Occurrences of B. unicornis in com-
pletely treeless habitats are known for the northern half of its range (Czech Republic,
Slovakia, Hungary), while further south the species occurs in areas of more extensive
forest cover (Serbia, Romania, Bulgaria). In eastern Ukraine (Dnipro City) the species
occurs in sparse oak forest (Fig. 15). Also, the only known recent record from Croatia
was made in forest (Koren 2017). Other typical habitats are remnants of the native
steppe grasslands between vineyards, former steppe and forest-steppe pastures, rem-
nants of steppe or forest-steppe in agricultural landscapes that have been preserved due
to their inaccessibility to agricultural machinery (e.g., localities around Cej¢ and many
sites in Hungary). In the case of hilly terrain, B. unicornis mainly prefers south- and
southwest-facing slopes, and less frequently slopes inclined to the southeast or even to
the north (e.g., Fruska Gora National Park — see Faunistic records in this study, and
Gorna Malina — see Zaharieva-Stoilova 1974).

It seems that the fundamental requirement of the species is natural vegetation cover
and soil undisturbed by agriculture. The same was noted by Sajé (1897), who stated
that the species occurred in a dry oak forest on a hill near Kis-Szent-Miklés (currently
Orbottyén — Orszentmiklés), but it disappeared as soon as the hill was converted to
farmland. The species is probably also very sensitive to the use of chemicals in agricul-
ture and forestry. It seems to be threatened by the overgrowth of invasive plant species
such as Robinia pseudoacacia or Ailanthus altissima in steppe and forest-steppe habitats.
Furthermore, the extensive removal of shrubs such as Crazaegus sp., Rosa canina, Cory-
lus avellana, and trees (e.g., Quercus spp., Populus spp., Prunus spinosa) and taller her-
baceous plants, as well as too intensive sheep grazing seem to have negative effects on
the presence of B. unicornis (cf. also Németh 2015). The largest known population of
the species in Europe at the Pansky diel site on Kopé¢ Island near Bratislava, Slovakia
(Figs 4, 5) was severely decimated by the inappropriate conservation management of
the site (pers. obs., cf. also Majzlan 2020).

Central European sites with substantial populations of B. unicornis are character-
ised by the occurrence of plant species such as Quercus spp., Crataegus oxyacantha, Pru-
nus spinosa, Rosa canina, Festuca spp., Thymus spp., Orobanche spp., Scabiosa ochroleuca,
Euphorbia cyparissias, Achillea millefolium, and Artemisia spp.

On describing the potential habitat of the related B. gallicus in southern France,
Rahola Fabra (2004) lists the following plant species: Quercus ilex, Q. coccifera,
Q. pubescens, Olea europaca, Pinus halepensis, I pinea, Juniperus oxycedrus, Buxus sem-
pervirens, Cistus monspeliensis, C. albidus, Genista hispanica, Brachypodium retusum,
Thymus vulgaris, Sedum sp., Coronilla glauca and Viburnum tinus.
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The Coleoptera that co-occur in Central European localities with B. unicornis
include Lethrus apterus (Laxmann, 1770), Odonteus armiger, Ochodaeus chrysomeloides,
O. integriceps, Gymnopleurus spp., Carabus montivagus Palliardi, 1825, C. scabriusculus
Olivier, 1795, Capnodis tenebrionis (Linnaeus, 1761), Perotis lugubris (Fabricius, 1777),
Prosima undecimmaculata (Herbst, 1784), Sphenoptera spp., and Agrilus albogularis
Gory, 1841 (observations by many collectors including the author).

The elevation of the sites where B. unicornis has been recorded varies between 20
and 800 m a.s.l. The average altitude of all known localities for which it could be at
least approximately determined (7 = 351) is 220 m a.s.l. It is therefore a species of
lowland and lower hills.

Monitoring methods

The most effective method for monitoring this species is to capture adults during their
flights after sunset with a net using a flashlight, preferably a headlamp, in suitable
microhabitat. This collecting method was employed as early as the 1920s by Rudolf
Cepelik (see Cepeldk 1925). The effectiveness of this method is evidenced by the large
number of specimens collected by him, which are still scattered in numerous collec-
tions of museums and private collectors (see Faunistic records). Typically, the flights
of beetles occur in very limited areas, and the concentration of flying individuals can
vary considerably from place to place. For example, more flying beetles can be observed
above grassy trails with ruts made by agricultural machinery or above paths trodden
by humans or animals. Flying beetles can also be detected by the hum of their wings
similar to that of a flying European hornet (Vespa crabro Linnaeus, 1758), as reported
by Cepelik (1925) and Roubal (1936). However, sometimes the beetles fly almost
noiselessly (pers. obs.).

Alternatively, during the day, one may find the beetles in their burrows, which
are indicated by small piles of excavated soil at the entrances (so called “push-ups”).
These push-ups are similar to those of some large ground-nesting bees but the push-
ups of the bees are conical, composed of uniformly loose soil about a central entrance,
whereas the soil pushed up by the earth-borer beetles tends to form an irregular pile of
lumps (Figs 5E, 8A-D, 15E, F). If the individual is present in the burrow, the entrance
is often covered by a pile of excavated soil. An uncovered hole usually indicates that the
beetle is no longer present. Similarly, if a push-up is weathered down, it is usually old
and the beetle may no longer be present in the burrow. This method is less effective on
grassy sites as the push-ups may be screened from view.

Light trapping appears to be ineffective to capture this species (cf. also Cséfalvay
2015), as the beetles show light-aversion during flights and avoid light sources. Only
occasional specimens which may be long-distance flyers come to the light later in the
night. On very rare occasions, a few individuals have been observed flying to the light
(on an illuminated canvas) just after sunset. It is likely that the beetles respond diffe-
rently to different light sources, something requiring further research.
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Bolbelasmus unicornis is also difficult to find due to the fact that observable activ-
ity of adults (flights and digging underground tunnels with push-ups) occurs only
after heavy rains, when the soil is damp and loose enough for the beetles to burrow
easily. During the dry periods, when the soil is hard, and also in winter, the beetles
are buried deeper in the ground and show no above-ground activity, making it very

difficult to find them.

Excerpt from the diary of Rudolf Cepelik

Below is the translation of a passage on B. unicornis from the diary of the excellent
Czech coleopterist Rudolf Cepelék (1886-1972; Fig. 20), the discoverer of an efficient
method of collecting this beetle. This text was written in the second half of the 1960s
(Svitopluk Cepeldk pers. comm., 2021). Cepelak here supplemented and specified his
previously published observations (Cepelik 1925) from sites north of Zlatovce near
Trencin, where he worked as a teacher in 1923-1939 (see Kole$ka 1979):

“Bolbelasmus unicornis Schrank

From 1.vi. to 15.vii. Zlatovce (Mald hora hill; Vinohrady), Lutov (Pilenice hill), and
certainly from Trendin southwards everywhere on the south-eastern slopes.

The area of Mald hora is sparsely covered with grass, which reaches 40-50 cm in
places. If it is a quiet evening (no wind), preferably without moonlight, at 9 pm they start
Slying abour 20-30 cm above the ground. In my right hand I have a net with a handle
about 10 cm long, not white but dark, and in my left hand a torch. I bend down and

Figure 20. Rudolf Cepelik (born 16 April 1886 in Kutnd Hora, Austria-Hungary, died 21 December
1972 in Cesky Brod, Czechoslovakia) and an excerpt from his diary with notes on collecting of B. unicornis.
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suddenly hear zzzzz...". If I feel it’s very close, I shine the torch and immediately catch it
with the net. If I miss, it falls into the grass, where I would look for it vainly. It flies like
a bee collecting pollen. If the grass is cut, they fly quite fast, like Geotrupes. The flights
continue until ca. 9.30 pm. Sometimes I hear it on the ground, stridulating like a long-
horn beetle. And then we see: the female digging a hole and the male removing away the
excavated soil. I dug a hole to see what they were looking for, but all I found were healthy
Ornithogalum or Gagea bulbs.”

Figure 21. Drawing by Regina & David Krél with the motif of B. unicornis, sent as PF 1988.
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