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Abstract

The paper presents the first record of Lithurgus cornutus (Fabricius, 1787) in Poland. Until
recently, bees of the genus Lithurgus have not been recorded in Poland. Five females and
one male of L. cornutus were caught in Lublin Region, SE Poland. The localities are
beyond the range of this species, being the northernmost known records from Central
Europe. The following information is provided: short diagnosis, ecology, distribution, recent
records and threat status of L. cornutus in Central Europe.
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Introduction

The genus Lithurgus Berthold, 1827 includes 33 species (Gonzalez et al. 2013) distributed
in tropical (with exceptions in the wet tropics of the Americas) and warm to moderate
temperate zones (Michener 2007). Three species of the genus Lithurgus: L. chrysurus
Fonscolombe, 1834; L. cornutus (Fabricius, 1787) and L. tibialis Morawitz, 1875 - were
reported in Europe (Michez et al. 2019). Two of them, L. cornutus and L. chrysurus, occur
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in Central Europe (Westrich 1990). Until recently, bees from the genus Lithurgus have not
been recorded in Poland (Boranski et al. 2019). However, new localities of L. cornutus in
Putawy and Lublin, SE Poland have now been discovered. This paper presents the
diagnosis, data on biology and general distribution of the species.

Material and methods

During the study on bee diversity conducted in 2020-2021 in SE Poland, five females and
one male of Lithurgus cornutus were collected. The bees were caught with the use of a
sweeping net on Centaurea stoebe Tausch (in Putawy (51.403094N, 21.987693E), 28 July
2020 and 21 July 2021) and Cirsium decussatum Janka (in Lublin (51.262246N,
22.514108E) - Botanical Garden UMCS 22 July 2021). The species and subspecies of the
specimens were identified following van der Zanden (1986) and Scheuchl (2006). The
morphometric measurements and photographs were conducted using KEYENCE
VHX-970F microscope under 10x magnification. The specimens are housed in the
collection of M. Boranski (Figs 1, 2). The spectrum of plant species visited by the caught
specimens were examined by means of palynological analysis. Pollen loads were collected
from the scopa and dusted on to microscope slides. Pollen samples were subsequently
protected with a cover slip and glycerol gelatine as a mounting medium (Splitt et al. 2021).
For each microscopic slide, at least 300 consecutive pollen grains were checked.
Reference slides from our own collection, including pollen samples from native and alien
plant species collected in 2015-2021 across rural and urban environments in Poland, as
well as detailed morphological data on pollen grains from PalDat (2021), were used to
confirm the observations. The IUCN categories of threat are given after Nieto et al. (2014).
Status of threat in particular European countries is given after available regional Red Lists
or Red Books of threatened species.

Figure 1. E&H

Female of Lithurgus cornutus (caught in Putawy - 21 July 2021).
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Figure 2. E&1

Male of Lithurgus cornutus (caught in Lublin - 22 July 2021).

Results and discussion

Lithurgus cornutus (Fabricius, 1787) ssp. fuscipennis
Diagnosis

Bees of the genus Lithurgus can be easily separated from other Central European
megachilids by the combination of the following features: lack of arolium, mandibles wider
at the base than at the end edge, pygidial plate present, in female facial process well
developed (Banaszak and Romasenko 1998, Scheuchl 2006). The key for the Central
European species of the Lithurgus Berthold is given in Table 1.

Table 1.
Key to the Central European species of the Lithurgus Berthold.

1 Antennae 12-segmented and metasomal scopa present (females) 2

- Antennae 13-segmented and metasomal scopa absent (males) 3

2 Facial process small, its front edge flat, upper edge rounded. Clypeus densely and L. chrysurus
strongly punctate. 6 tergite of metasoma with dense reddish hairs. Smaller species: Fonscolombe, 1834
13-15 mm

- Facial process large its front edge concave, upper edge slightly indented. Clypeus L. cornutus (Fabricius,
almost not punctate. 6™ tergite of metasoma with dark brown hairs. Larger species: 1787)
16-20 mm

3 Smaller species: 11-13 mm; basal part of metasomal terga 2-4 with white or yellow hairs L. chrysurus
Fonscolombe, 1834

- Larger species: 14-15 mm; basal part of metasomal terga 2-4 with darker hairs (brown L. cornutus (Fabricius,
or reddish) 1787)
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The body size of the specimens was highly variable (Table 2). Moreover, especially for the
female number 3 and the male, the body length was below the values given for this
species. This might be misleading when identifying the specimens found outside of the
usual range of occurrence. Therefore, we suggest that the range of the body length in keys
should be revised.

Table 2.

Metrical characters of caught bees of Lithurgus cornutus ssp. fuscipennis.

Character X (in millimetres)
1 2 3 4 5 mean 6

+SD

Length of body 18.67 19.3 13.91 15.92 16.32 16.82 12.6
+1.95

Length of head 4.89 4.55 3.49 3.99 4.0 4.18 3.1
+0.49

Width of head 5.57 5.46 4.5 4.8 4.69 5.00 3.79
+0.43

Length of metasoma 10.51 10.74 6.5 7.91 8.18 8.77 6.62
+1.62

Width of metasoma 5.79 5.25 4.66 5.09 5.25 5.21 4.42
+0.36

1. Female caught in Putawy 2020; 2. Female caught in Putawy 2021; 3-5. Females caught
in Lublin 2021; 6. Male caught in Lublin 2021

Reductions in body size in L. cornutus may be a response to environmental and nutritional
stresses, which are common in solitary bees (Chole et al. 2019). Although the species
seems to tolerate lower temperatures than within the typical range of occurrence, this
stressor may negatively affect larval development. Additionally, Putawy and Lublin, the
localities where L. cornutus specimens were caught, are within one of the most apiary-
dense region of Europe (Bienkowska et al. 2020). Therefore, we assume that L. cornutus is
under a strong pressure from managed honey bees due to competition over food
resources, which also has a negative effect on body size in its offspring.

Bionomics

Univoltine. Flight season from July to August (Gogala 2014). The females visit species of
Asteraceae, mainly of the subfamily Carduoideae (Carduus, Cirsium, Centaurea,
Onopordum) (Banaszak and Romasenko 1998, Scheuchl and Willner 2016). However,
palynological analysis of the pollen from scopa showed that females of L. cornutus gather
pollen also from other Asteraceae (Cichorium, Helianthus, Taraxacum), Fabaceae
(Onobrychis), Chenopodiaceae (Chenopodium) and Boraginaceae (Echium) (Guler and
Sorkun 2007). The bees from Poland were caught while gathering pollen from Centaurea
stoebe (Putawy) and Cirsium decussatum (Lublin) and palynological analysis of pollen from
scopa showed no presence of other species. Most often, L. cornutus is referenced as
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oligolectic (Banaszak and Romasenko 1998, Patchinger 2004, Ban-Calefariu 2009, Gogala
2014, Scheuchl and Willner 2016); however, according to Michez et al. (2019), the species
is polylectic. On the other hand, the spectrum of visited plants allows us to classify L.
cornutus as mesolectic (Cane and Sipes 2006).

Lithurgus cornutus prefers moist and warm environments especially forest edges
(Patchinger 2004). Specimens from Poland were also caught in similar habitats - Putawy -
the edge of the mixed forest; Lublin - Botanical Garden. The bees nest in self-created
tunnels in dead wood or soft rotten wood (Banaszak and Romasenko 1998). Nests might
be parasitised by Stelis simillima Morawitz, 1876 (Kasparek 2015). Some authors also
report Stelis punctulatissima (Kirby, 1802) as a cuckoo bee of L. cornutus (Banaszak and
Romasenko 1998, Ban-Calefariu 2009, Macek et al. 2010).

Distribution

The distribution of Lithurgus cornutus is centred around the Mediterranean Basin (Michez
et al. 2019). This species was reported in North Africa from Morocco and Algeria; in
Eurasia, from Portugal through southern and southern-central Europe, Asia Minor, the
Caucasus and Central Asia to the mountainous region of Central Siberia (Krasnoyarsk). In
Europe, the northern border range of this bee is eastern Austria, Moravia and northern
Romania (Scheuchl and Willner 2016). The records of the new localites of L. cornutus in
Poland, as well as the recent finding from Belarus — Krichev (VE15) (Khvir 2019), suggest
the expansion of its range of occurrence to the north, which in turn, may be related to
global warming in this part of Europe. Climate change is regarded as one of the major
factors triggering the spread of species in new areas and dynamic changes in species
distribution in relation to climate warming have already been documented in other bee
species (Banaszak et al. 2019, Boranski et al. 2019a, Biella et al. 2020).

Analysing the localisation and dispersion of L. cornutus in France, Dufréne et al. (2016)
noted that its distribution very often follows the course of rivers. It is in line with the here-
presented records of L. cornutus in Poland - Putawy (EB69) - Vistula River; Lublin (FBO8) -
Bystrzyca River, Czechéwka River and other recent ones from Central Europe near river
valleys: Austria - Vienna (XP04 and XP13) — Danube River (Patchinger 2003, Zettel et al.
2016); Czech Republic - Sedlec (XQ20) — Thaya River (Pridal 2014); Germany -
Lampertheim (MV59) — Rhine River (Reder 2020). These data suggest that the species
seems to migrate mainly along valleys of rivers. Lithurgus cornutus is listed on the
European Red List of Bees as least concern (Nieto et al. 2014). The species occupies a
large range and can be locally abundant (Ortiz-Sanchez and Ornosa 2014), but in
southern-central Europe, it occurs very sparsely (Pfidal 2014). This species is included in
the national Red Lists of the following European countries: Slovenia (vulnerable: Minister
za okolje, prostor in energijo 2002), Slovakia (endangered: Lukas 2001) and the Czech
Repubilic (critically endangered; Straka and Bogusch 2017).

Our paper presents northernmost known records of L. cornutus from Central Europe.
Although our own data, as well as the reviewed literature, should be treated as predictors
of future trends in dispersal of the species, more up-to-date research in Central Europe is
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needed on the species distribution and migration, as well as on its endangerment status.
Thorough studies are required to help guide conservation approaches for L. cornutus.

References

Banaszak J, Romasenko L (1998) Megachilid bees of Europe (Hymenoptera, Apoidea,
Megachilidae). Pedagogical University of Bydgoszcz URL: http://catalog.hathitrust.org/
api/volumes/oclc/41633886.html.

Banaszak J, Banaszak-Cibicka W, Twerd L (2019) Possible expansion of the range of
Xylocopa violacea L. (Hymenoptera, Apiformes, Apidae) in Europe. Turkish Journal of
Zoology 43 (6): 650-656. https://doi.org/10.3906/z00-1812-6

Ban-Calefariu C (2009) Megachilidae si Anthophoridae (Apoidea) din fauna Romaniei.
Editura Altip, Alba lulia, 300 pp.

Biella P, Cetkovi¢ A, Gogala A, Neumayer J, Sarospataki M, Sima P, Smetana V (2020)
Northwestward range expansion of the bumblebee Bombus haematurus into Central
Europe is associated with warmer winters and niche conservatism. Insect Science 28
(3): 861-872. https://doi.org/10.1111/1744-7917.12800

Bienkowska M, tos A, Wegrzynowicz P (2020) Honey bee queen replacement: an
analysis of changes in the preferences of Polish beekeepers through decades. Insects
11 (8): 544. https://doi.org/10.3390/insects 11080544

Boranski M, Celary W, Teper D (2019a) Wild bees of the proposed nature reserve
"Skarpa Wislana" in Me¢mierz (Kazimierski Landscape Park). Part 1 — long-tongued
bees Megachilidae and Apidae. Acta Zoologica Cracoviensia 62 (2): 21-39.
https://doi.org/10.3409/azc.62.02

Boranski M, Kottowski Z, Teper D (2019b) Atlas pospolitych gatunkéw pszczét. Instytut
Ogrodnictwa, Skierniewice, 98 pp. [ISBN 978-83-65903-242]

Cane JH, Sipes S (2006) Characterizing floral specialization by bees: analytical
methods and a revised lexicon for oligolecty. In: Waser NM, Ollerton J (Eds) Plant-
pollinator interactions from specialization to generalization. University of Chicago Press,
Chicago. [ISBN 0-226-87-400-1].

Chole H, Woodard SH, Bloch G (2019) Body size variation in bees: regulation,
mechanisms, and relationship to social organization. Current Opinion in Insect Science
35: 77-87. https://doi.org/10.1016/j.c0is.2019.07.006

Dufréne E, Genoud D, Bourlet P (2016) Sur la distribution en France de Lithurgus
cornutus Fabricius 1827 (Hymenoptera Megachilidae - Lithurgini): apport de données
récentes. Osmia 6: 16-21. https://doi.org/10.47446/OSMIA6.5

Gogala A (2014) Megachilid bees of Slovenia (Hymenoptera: Apoidea: Megachilidae).
Scopolia 80: 1-195.

Gonzalez VH, Engel MS, Griswold TL (2013) The lithurgine bees of Australia
(Hymenoptera: Megachilidae), with a note on Megachile rotundipennis. Journal of
Melittology 11: 1-19. https://doi.org/10.17161/jom.v0i11.4520

Gliler Y, Sorkun K (2007) Pollen preferences of Hoplosmia bidentata and Lithurgus
cornutus (Hymenoptera: Megachilidae). Entomologica Fennica 18: 174-178.
https://doi.org/10.33338/EF.84395



http://catalog.hathitrust.org/api/volumes/oclc/41633886.html.
http://catalog.hathitrust.org/api/volumes/oclc/41633886.html.
https://doi.org/10.3906/zoo-1812-6
https://doi.org/10.1111/1744-7917.12800
https://doi.org/10.3390/insects11080544
https://doi.org/10.3409/azc.62.02
https://doi.org/10.1016/j.cois.2019.07.006
https://doi.org/10.47446/OSMIA6.5
https://doi.org/10.17161/jom.v0i11.4520
https://doi.org/10.33338/EF.84395

First record of Lithurgus cornutus (Hymenoptera: Apoidea: Megachilidae) ... 7

Kasparek M (2015) The cuckoo bees of the genus Stelis Panzer, 1806 in Europe, North
Africa and the Middle East. A review and identification guide. Zeitschrift flir Entomologie.
Supplement. 18. Entomofauna, Ansfelden, 144 pp. [ISBN 978-3-925064-71-8]

Khvir D (2019) A new species Lithurgus cornutus (Fabrisius, 1787) (Hymenoptera,
Megachilidae) for the fauna of Belarus. Stupskie Prace Biologiczne 16: 151-154.
Lukas J (2001) Cerveny (ekosozologicky) zoznam blanokridlovcov (Hymenoptera)
Slovenska. Ochrana Prirody (Supplement) 20: 129-133.

Macek J, Straka J, Bogusch P, Dvorak L, Bezdécka P, Tyrner P (2010) BlanokFidli
Ceské republiky .- Zahadlovi. Academia, Praha, 521 pp. [ISBN 978-80-200-1772-7]
Michener CD (2007) The bees of the world. Second Edition. The Johns Hopkins
University Press, Baltimore, 953 pp. [ISBN 978-0-8018-8573-0]

Michez D, Rasmont P, Terzo M, Vereecken NJ (2019) Bees of Europe. N.A.P. Editions,
Verriéres-le-Buisson, 548 pp. [ISBN 978-2-913688-34-6]

Minister za okolje, prostor in energijo (2002) Pravilnik o uvrstitvi ogrozenih rastlinskih in
zivalskih vrst v rde€i seznam. Priloga 14: Rdeci seznam kozekrilcev (Hymenoptera).
Uradni list Republike Slovenije. URL: https://www.uradni-list.si/ pdf/2002/Ur/
u2002082.pdf

Nieto A, Roberts SP, Kemp J, Rasmont P, et al. (2014) European Red List of bees.
Publications Office of the European Union, Luxembourg, 8 pp. [I[SBN
978-92-79-44512-5] https://doi.org/10.2779/77003

Ortiz-Sanchez FJ, Ornosa C (2014) Lithurgus cornutus. The IUCN Red List of
Threatened Species. https://www.iucnredlist.org/species/19198668/21143648.
Accessed on: 2021-4-10.

PalDat (2021) https://www.paldat.org/. Accessed on: 2021-9-01.

Patchinger B (2003) Andrena cordialis MORAWITZ 1877 — eine neue Sandbiene fir
Osterreich und weitere bemerkenswerte Vorkommen ausgewahlter Wildbienen-Arten
(Hymenoptera: Apidae) in Wien, Niederosterreich und Karnten. Linzer Biologische
Beitrage 35 (2): 927-934.

Patchinger B (2004) Uber das Vorkommen der Steinbienen Lithurgus LATR.
(Hymenoptera: Apoidea, Megachilidae) in Osterreich — Okologie, Verbreitung und
Gefahrdung. Linzer Biologische Beitrage 36 (1): 559-566.

Pridal A (2014) New and interesting records of bees from Moravia and Slovakia with
remarks to the Czech and Slovak checklist of bees (Hymenoptera: Apoidea: Apiformes).
Klapalekiana 50: 73-83.

Reder G (2020) Erstnachweis von Lithurgus cornutus (Fabricius, 1787) in Deutschland
und zur Verbreitung von Lithurgus chrysurus Fonscolombe, 1843 (Hymenoptera:
Megachilidae). Ampulex 11: 30-34.

Scheuchl E (2006) lllustrierte Bestimmungstabellen der Wildbienen Deutschlands und
Osterreichs. Band 2: Megachilidae & Melittidae. Secend Edition. Apollo Books,
Stenstru. [ISBN 87-88757-61-7]

Scheuchl E, Willner W (2016) Taschenlexikon der Wildbienen Mitteleuropas. Alle Arten
in Portrat. Quelle & Meyer Verlag GmbH & Co, Wiebelsheim, 920 pp.

[ISBN 978-3-49401-653-5]

Splitt A, Skérka P, Strachecka A, Boranski M, Teper D (2021) Keep trees for bees:
Pollen collection by Osmia bicornis along the urbanization gradient. Urban Forestry &
Urban Greening 64 https://doi.org/10.1016/j.ufug.2021.127250



https://www.uradni-list.si/_pdf/2002/Ur/u2002082.pdf
https://www.uradni-list.si/_pdf/2002/Ur/u2002082.pdf
https://doi.org/10.2779/77003
https://www.iucnredlist.org/species/19198668/21143648
https://www.paldat.org/
https://doi.org/10.1016/j.ufug.2021.127250

Borariski M et al

Straka J, Bogusch P (2017) Red List of hymenopterans of the Czech Republic. In:
Hejda R, Farka¢ J, Chobot K (Eds) Red List of threatened species of the Czech
Republic invertebrates. Nature Conservation Agency of the Czech Republic, Prague.
[ISBN 978-80-88076-53-71].

van der Zanden G (1986) Die palaarktischen Arten der Gattung Lithurgus Latreille, 1825
(Hymenoptera, Apoidea, Megachilidae). Mitteilungen aus dem Zoologischen Museum in
Berlin 62 (1): 53-59. https://doi.org/10.1002/mmnz.19860620105

Westrich P (1990) Die Wildbienen Baden-Wdrttembergs. Allgemeiner Teil:
Lebensraume, Verhalten, Okologie und Schutz. Eugen Uimer GmbH & Co, Stuttgart,
431 pp. [ISBN 3-8001-3317-2]

Zettel H, Zimmermann D, Wiesbauer H (2016) Erganzungen zur Bienenfauna
(Hymenoptera: Apidae) von Wien, Osterreich. Beitrdge zur Entomofaunistik 17: 85-107.



https://doi.org/10.1002/mmnz.19860620105

	Abstract
	Keywords
	Introduction
	Material and methods
	Results and discussion
	References

