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Abstract  
Eucera (Cubitalia) breviceps (FRIESE, 1911), hitherto only known from Turkey and Syria, was discovered in the southern part of 
Massif Central (France), in the “Grands Causses” area, a few years ago. It has been found to be distributed throughout it, also 
present in the French Alps and Italy (Valle d’Aosta, Abruzzo) as well as in southwestern Bulgaria and northern Greece. Our article 
presents the corresponding data, originated from field work and examination of material in collections, and gives new data for 
Turkey from material in the collection of the Oberösterreichisches Landesmuseum, Linz (Austria). Several ecological traits of 
E. breviceps are discussed. We especially highlight the close association between E. breviceps and the plant genus Onosma L.
(Boraginaceae), based on literature and our field observations. Both their ecological requirements and their interactions illustrate 
the complexity of such relationships and their potential vulnerability in the context of global change. Through this remarkable 
example of an oligolectic interaction, we aim to promote a better consideration of pollinators, notably bees, and pollinator
networks in conservation biology.
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Premières observations d’Eucera (Cubitalia) breviceps (FRIESE, 1911) en Italie et en France, avec des informations 
actualisées sur la répartition et l’écologie de l’espèce (Hymenoptera : Anthophila : Apidae) 

Résumé 
Eucera (Cubitalia) breviceps (FRIESE, 1911), jusqu’alors connue de Turquie et de Syrie, a été découverte dans la région des Grands 
Causses (Massif central) dans le sud de la France il y a quelques années. Elle s’est révélée y être assez largement distribuée, et est 
également présente dans les Alpes françaises, dans le Val d’Aoste et dans les Abruzzes en Italie, dans le sud-ouest de la Bulgarie et 
le nord de la Grèce. Notre article présente les données correspondantes provenant de nos prospections de terrain ainsi que de 
l’examen de spécimens en collection, et apporte de nouvelles données pour la Turquie issues de la révision de matériel au 
Muséum de Linz en Autriche. Nous y présentons différents éléments de l’écologie d’E. breviceps et, en particulier, les interactions 
étroites qu’elle entretient avec les plantes du genre Onosma L. (Boraginaceae), sur la base de la bibliographie et de nos observations 
in situ. Leurs exigences écologiques respectives et leurs interactions illustrent la complexité de telles relations et leur vulnérabilité 
dans le contexte des changements globaux. À travers la présentation de cet exemple remarquable d’oligolectisme, nous visons 
une meilleure prise en considération des pollinisateurs, notamment des abeilles, et des réseaux plantes-pollinisateurs dans le 
champ de la biologie de la conservation. 
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INTRODUCTION 
 
The increase in human activities during the past centuries 
and especially since the Second World War has led to 
considerable changes in the biosphere and biodiversity. For 
most taxonomic groups, global change leads to two types of 
impacts: firstly, the decline in species marked by a decrease 
in the abundance of individuals, and secondly the 
simplification (or homogenisation) of species assemblages 
and their interactions (POTTS et al., 2016; FISCHER et al., 2018). 
Thus, because of this second type of impact, species that are 
specialised in their ecology (food preference, habitat 
preference, short phenology, etc.) are more threatened than 
generalist species, as the latter are more flexible in their 
ecological requirements and can adapt more easily to 
environmental variations. Wild bees are not exempted from 
these two components of biodiversity decline (DROSSART & 
GÉRARD, 2020; ZATTARA & AIZEN, 2021). While some species 
are exhibiting stable distributions or are even favoured by 
global changes, depending on their biology and ecological 
preferences in specific contexts (GHISBAIN et al., 2021), a lot 
of species that are ecologically specialised are in decline 
(BIESMEIJER et al., 2006; BOMMARCO et al., 2012). Indeed, an 
oligolectic bee species must cope with global changes 
depending on its own ecology, phenology, and distribution 
(DUCHENNE et al., 2020) but also in regard to the ecology of 
the few plants on which it is specialised (flowering 
phenology, floral attractants, general morphology) and their 
distribution (HUTCHINGS et al., 2018). Moreover, it must deal 
with the several interaction dimensions with the host plants 
(phenological synchronisation, morphological matching, 
chemical and visual mediation) (GÉRARD et al., 2020). This is 
why oligolectic bees can be considered as sentinels of the 
conservation status of the functional diversity of pollinator 
communities. Given the need to update the conservation 
status of oligolectic bees in general, and particularly in 
Southern Europe, this study presents an overview of the 
information known about one remarkable bee species, 
Eucera (Cubitalia) breviceps FRIESE, 1911, specialised on some 
species of the genus Onosma (Boraginaceae). We aimed to 
highlight the importance of this association with 
considerations of conservation. 
 

General information on Cubitalia bees 
 

Cubitalia FRIESE, 1911 represents a small palearctic group of 
longhorn bees in the tribe Eucerini (family Apidae) that have 
two submarginal cells in the forewing (MICHENER, 2007). It 
was established and differentiated as a subgenus of Eucera, a 
genus which comprises the rest of the species with two 
submarginal cells, with E. breviceps designated as the type 

species (FRIESE, 1911). The taxonomic status of Cubitalia has 
been unstable as that of the genus Eucera in general. It has 
been considered either as a subgenus of Eucera (RISCH, 1999) 
or as a distinct genus (TKALCŮ, 1984; PESENKO & SITDIKOV, 
1988, 1990; SITDIKOV & PESENKO, 1988; MICHENER, 2007), and 
was further divided into an additional two subgenera: 
Pseudeucera TKALCŮ, 1978 and Opacula PESENKO & SITDIKOV, 
1988. The latter authors even raised these taxa to a generic 
rank. Based on molecular and morphological phylogenetic 
analyses, DORCHIN et al., (2018) proposed to include all 
members of Cubitalia among other taxa in a large genus 
Eucera.  
 
To the present knowledge the subgenus Cubitalia (sensu 
RISCH) includes eight species (TKALCŮ, 1984; RISCH, 1999; 
ENGEL, 2006), which are distributed in southwestern Asia 
(Israel, Jordan, Syria, Turkey, Georgia, Russian Caucasus, 
Iran), with Eucera (Cubitalia) donatica (SITDIKOV, 1988 in 
PESENKO & SITDIKOV, 1988) (= Cubitalia (Opacula) donatica) 
distributed in Central Asia (Uzbekistan) (SITDIKOV & 
PESENKO, 1990). Two species are known to be present in 
South-Eastern Europe: Eucera (Cubitalia) morio FRIESE, 1922, 
and Eucera (Cubitalia) parvicornis (MOCSÁRY, 1878) 
(= Cubitalia (Pseudeucera) parvicornis) (KUHLMANN et al., 
2015). 
 
Recent lists of the Western European fauna of eucerine bees, 
particularly from France (RASMONT et al., 2017; GARGOMINY 
et al., 2021) and Italy (PAGLIANO, 1995; STOCH et al., 2003; 
COMBA, 2019) indicate the presence of Eucera parvicornis in 
Italy (but not in France) and delineate the western boundary 
of distribution of the subgenus Cubitalia in Italy. For 
example, GRANDI (1931) reported this species in Emilia-
Romagna, and COMBA (2019) in Lazio where he caught a 
single male, whose identity was confirmed by Borek TKALCŮ 
(M. CORNALBA, pers. comm.).  
 
Available observations suggest that females of the subgenus 
Cubitalia exclusively collect pollen from flowers in the plant 
family Boraginaceae (RISCH, 1999). MÜLLER (1995) 
contributed details of the pollen collection of Eucera 
parvicornis, showing that this species is specialised in the 
Boraginaceae and, above all, in Anchusa L., strongly preferred 
genus. DUKAS & DAFNI (1990) reported that Eucera 
(Cubitalia) boyadjiani VACHAL, 1907 (as C. boyadjiani) 
collected the pollen of different species of the genus Onosma 
in Israel. Finally, based on fieldwork conducted in Greece, 
TEPPNER (1995) indicated that a species of Cubitalia was 
oligolectic to the genus Onosma.

 
 

CUBITALIA NEW TO WESTERN EUROPE: HISTORY OF DISCOVERY  
IN FRANCE AND IN ITALY AND TAXONOMIC CLARIFICATIONS 

 
In the end of June 2010, one of us (MA) participated in 
fieldwork at the southern department of Lozère, France. It 
took place specifically on Causse Méjean, a limestone 
plateau which altitude ranges from 800 m to nearly 1250 m 
(FONDERFLICK et al., 2010), in an area covered by dry 
calcareous substeppic grasslands. On this occasion were 
caught two eucerine bee individuals, one female and one 

male while in copula. They turned out to correspond to 
representatives of a Cubitalia species, which was neither E. 
parvicornis nor E. morio.  
 
This discovery was all the most surprising considering the 
bee size and robustness (for more details on their 
identification and habits see taxonomic clarifications in 
hhhhh hhh hhhh hhh hhhh hhh hhhh hhhh hhh hhhh hhh hhhh hhh  
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Figure 1. Eucera breviceps habitat on Causse Méjean (Lozère, France, 13 June 2016),  
with large Onosma tricerosperma subsp. fastigiata stand. Photo Matthieu AUBERT. 

 
Table I. Locations and years of capture of Eucera breviceps in Western Europe 

 

All studied specimen data are presented in online supplementary material (table S1). Administrative units refer to departments in France and 
provinces in Italy. Abbreviated names of collectors refer to the authors. 
 

Administrative entities 

Natural regions Year(s) of collection 
Altitude  

(m) 
Collector(s) 

Regions 
(Country) 

Administrative 
units 

Occitanie 
(France) 

Aveyron Causse du Larzac 2020 810 MA 

Gard 
Causse Noir 2014, 2018, 2021 910–940 MA, DG 

Causse de Blandas 2016, 2017, 2018 700 BS, Marie ZÉLAZNY, 
Natasha DE MANINCOR 

Hérault Causse du Larzac 2021 675 BS 

Lozère 
Causse Méjean 2010, 2013, 2016,  

2018, 2021, 2022 920 MA, DG, BS, Cédric MROCZKO, 
Rémi RUDELLE 

Causse de Sauveterre 2021 950 DG 

PACA 
(France) Hautes-Alpes Serranais-Rosannais 2022 1075 VL 

Abruzzo 
(Italy) Pescara Gran Sasso foothills 2022 550 MB 

Valle 
d’Aosta 
(Italy) 

Aosta Valley base, southern slopes 
1977 700–900 Erwin STEINMANN 

2005 650 Gilles CARON 

box A). We hypothesized that the species is either very rare, 
localized, or both, in France. In any case, this finding marked 
the beginning of further research during the following years. 
This initially took place in the same area and type of habitat, 
and in the same season that coincided with the assumed 
flight period of the species. The supposedly restricted diet of 
the species also helped to determine following fieldwork. It 
was assumed that this Cubitalia should be associated with 
Boraginaceae as in other Cubitalia species. To improve the 
chances to find it again, we tried to recognize precisely which 
plants it could use for pollen collection in such a habitat. We 

thought some stenoecious plant would be a good candidate.  
 
One member of the genus Onosma caught our attention: 
O. tricerosperma subsp. fastigiata (BRAUN-BLANQ.) G. LÓPEZ, 
1994, which is associated with dry calcareous grassland. It is 
indeed well represented in open landscapes of Causse 
Méjean and blooms from May to July (BERNARD 2009; TISON 
et al., 2014). Moreover, the centre of diversity of Onosma is 
in eastern Turkey and adjacent countries (BINZET et al., 2018) 
as is the case for the Cubitalia bees.  
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Box A. Brief description of Eucera breviceps FRIESE, 1911 
 

 

Size 
 Female around 17–18 mm long.  
 Male around 18–19 mm long.  
 

Important characters 
 Both sexes have a relatively long tongue (galea length is a little 
less than 0.4-time body length) and a cubical head.  
 The labrum is longer than it is wide, ending in a triangle (it is 
nearly rhomboidal in males).  
 As in other Cubitalia representatives (MICHENER, 2007; AUBERT, 
2020), the first recurrent vein insertion on the back of second 
submarginal cell is closer to the second submarginal cross-vein than 
in other palearctic eucerines with two submarginal cells. 
 

Pilosity 
 Pilosity is well developed.  
 It is particularly dense and long on the head, especially behind the 
compound eyes, on the genae, labrum and mandibles, as well as on 
the first femora and thorax sides and underside. In females, it forms 
a kind of brush on the labrum.  
 The pilosity is white on the ventral part of the body, except on 
the central area of the last sternites where it is black.  
 Dorsal part, from the head to the second tergite, is covered with 
orange pilosity in fresh specimens, set apart on female occiput and 
forehead where it is black (and even sometimes on the disc of 
tergite 1).  
 Leg pilosity is more or less orange too, mainly on their outer 
surfaces. Scopa is brownish orange. 
 

About males 
 Males bear elongated antennas, but less long than in other west-
European eucerines (they only reach the back of the thorax, 
whereas they are as long as body length, reaching abdomen tip in 
Eucera nigrescens PÉREZ, 1879 for example).  
 Their mandibles are particularly long, approximately reaching 
clypeus width. The labrum and the apical two-thirds of clypeus are 
yellow-coloured. Second and third pairs of metatarsi are modified. 
 

Differences between E. breviceps and E. tristis 
 Diagnostic characters given by TKALCŮ (1984) to distinguish 
E. breviceps from E. tristis, its closest relative, have appeared to us 
hard to use. Females differ by their vestiture, which is entirely dark 
in E. tristis .  Apart from that, di fferences are not obvious.  
 Our difficulties also concern the males. Indeed, the variability we 
have noticed notably on some genitalia and last sternites details 
(apex of gonostyli and seventh sternite shapes for example) among 
the examined series of E. breviceps make the proposed criteria 
difficult to consider. A taxonomic revision concerning the status of 
these two taxa would certainly be relevant.  
 

Illustrations 
 Female and male are illustrated respectively in the figures a–b 
(+ figure 7), and figures c–d.  
 Genitalia and last sternites of the latter are illustrated by TKALCŮ 
(1984). 

 
 

 

 
 

Figure a. Eucera breviceps female seen in profile on Onosma 
tricerosperma subsp. fastigiata flower (Lozère, France, 13 June 2016). 
Photo Matthieu AUBERT. 
 

 
 

Figure b. Eucera breviceps female seen from the back on Onosma 
tricerosperma subsp. fastigiata (Lozère, France, 13 June 2016).                 
Photo Matthieu AUBERT. 
 

 
 

Figure c. Eucera breviceps male seen in 3/4 view (Lozère, France, 13 
June 2016). Photo Matthieu AUBERT. 

 

 
 

Figure d. Eucera breviceps male held between the fingers, in front view (Lozère, France, 13 June 2016). Photo Matthieu AUBERT. 
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French overall distribution 
 

Following the first record, the Cubitalia species was indeed 
regularly found on the southern part of Massif Central. Data 
was taken on Causse Méjean and again for several 
comparable limestone plateaus: Causse Noir, Causse de 
Blandas, Causse du Larzac and Causse de Sauveterre (table I). 
The species was systematically found on dry grasslands  
hosting Onosma populations, from around 700 m (Causse 
du Larzac and Causse de Blandas) to 1045 m (Causse de 
Sauveterre) of altitude (figures 1–2). 
 
In addition, during the June 6th, 2022, additional surveys were 
performed in the French southern Alps. This is because 
Eucera breviceps was suspected to occur there considering 
the presence of suitable habitats with the host plant O. 
tricerosperma subsp. fastigiata, and presence of the species 
in the Italian Alps (following part). It was indeed found by VL 
in the Serranais-Rosannais area, southwest of Gap (Hautes-
Alpes department). Two females were collected on two 
closed dry grasslands with O. tricerosperma ssp. fastigiata, at 
an altitude of around 1000 m to 1100 m (figure 3). 
 

Presence in Italy 
 

Conversations with Christophe PRAZ (Neuchâtel, 
Switzerland) and Andreas MÜLLER (Zürich, Switzerland) 
about the discovery of a Cubitalia species in France 
highlighted two specimens caught in Aosta Valley in 1977 
(Erwin STEINMANN leg.) and 2005 (Gilles CARON leg.) which 
are preserved in the A. MÜLLER collection. The first one is a 
male labelled with the following information: “11.7.77 Senin 
Koel. Stip. 880” (1st handwritten label, which means Koelerio-
Stipetum, a plant association corresponding to a dry 
grassland, at 880 m high), “Eu. curvitarsis ♂” (2nd handwritten 

label) and “Eucera breviceps FRIESE RISCH det. 2011” (3rd label, 
a printed one). The second specimen is a female with one 
printed label indicating: “Italia: Val d’Aosta Saint-Pierre sur 
Château Sarre leg. G. CARRON 2.6.2005”. The collection site of 
the male certainly occurred above Sénin on the southern 
slopes. The one of the female probably corresponds to a 
vineyard and dry grassland mosaic that surrounds Castello 
Reale di Sarre (= “Château Sarre”). Both were carefully sent 
to MA for comparison with the Cubitalia individuals caught 
in southern France and were found to be conspecific with 
high likelihood.  
 
More recently, a Cubitalia male of the same species was 
caught in the Abruzzo region, in the southern part of Gran 
Sasso and Monti della Laga National Park by MB. It was 
found on May 22nd, 2022, at just 550 meters above sea level, 
in a hilly area characterized by dry meadows interspersed 
with woods. The specimen, fairly worn, was collected in flight 
on a grassy slope with some plants of Onosma echioides 
(figure 4). 
 

Species identification of the specimens from 
France and Italy 

 

The first two specimens collected in France were sent by MA 
to Stephan RISCH for identification. They were identified as 
Eucera (Cubitalia) breviceps FRIESE, 1911 and deposited in the 
MA collection. Later collection events by DG contributed 
additional reference material that is preserved in his 
collection. In more recent years, some individuals were also 
sent to Achik DORCHIN (Mons, Belgium) who agreed with the 
species identity. The majority of the data presented in this 
article were confirmed via specimen examination by 
Stephan RISCH, MA or DG. Additional more recently 
collected specimens were identified only via photographs.

  

 
 

Figure 2. Eucera breviceps habitat on Causse du Larzac (Aveyron, France). 20 June 2020. Photo Matthieu AUBERT. 
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Figure 3. Eucera breviceps habitat in southern Alps (Hautes-Alpes, France). 6 June 2022. Photo Vincent LECLERCQ. 
 

 
 

Figure 4. Eucera breviceps habitat in Abruzzo (Pescara, Italy). 22 May 2022. Photo: Marco BONIFACINO. 
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Examination of Italian specimens agreed with the species 
identification of the French specimens. Comparison 
between French and Italian specimens showed that 
morphological and anatomical variations can be greater 
between specimens coming from the same region in France 
than between specimens that originated in each of the 
countries. These subtle differences concern cuticular 
punctuation particularly in females, and the structure of the 
7th and 8th sternites as well as genitalia of males (box A). The 
Cubitalia male caught in Val d’Aosta (Sénin) was initially 
misidentified as Eucera curvitarsis MOCSÁRY, 1879. 
Consequently, the mention of this species in Aosta 
(STEINMANN, 2002) is erroneous. This east-European and 
east-Mediterranean Hetereucera (sensu TKALCŮ, 1978) is 
currently considered absent from Italy, as STEINMANN’s article 
is the only evidence of the species occurrence there that is 
cited in COMBA’s checklist (2019). 
 

Eucera breviceps overall distribution 
 

FRIESE described E. breviceps on the basis of four syntypes, 
two females and two males. In the framework of a Cubitalia 
sensu stricto revision (including E. boyadjiani, E. breviceps, E. 
morio and E. tristis MORAWITZ, 1876), TKALCŮ (1984) 
examined one male and one female only, which were 
deposited in Museum für Naturkunde, Berlin. He presumed 
the two other male and female to be lost. TKALCŮ identified 
only the male as Cubitalia and the female as belonging to 
another species, and erroneously paired with the male. 
According to him, it belonged to the subgenus Hetereucera 
(this female was described later and referred to as the 
holotype of Eucera maxima (TKALCŮ, 1987)). 
 

Among the syntypes, the two males and the remaining 
female – which actually correspond to E. maxima – come 
from the eastern Taurus range in south-central Turkey 
(“Güleck im Taurus cilic.”). The female that is presumably 
lost came from Syria, potentially from a north-western part 
of the country as indicated by ENGEL (2006) (it is probable 
that this specimen was later associated with E. maxima as 
well). 
 
TKALCŮ (1984) provided a map in which he indicated the 
provenance of the Turkish syntypes (but not that of the 
Syrian syntype). He illustrated supplementary data from 
Hatay province, adjacent to Syria (in the Amanus range) 
which corresponds to a specimen that was deposited in the 
Oberösterreichisches Landesmuseum (OÖLM), Linz 
(Austria). In the same article, TKALCŮ mentioned another 
individual caught in Sertavul (Mersin province), which lies in 
Central Taurus range in southern Turkey. 
 
A visit at OÖLM in 2019 permitted MA to compile data that 
concern E. breviceps in Turkey from several other provinces: 
Hakkari and Siirt in south-eastern Turkey (Turkish 
Kurdistan), the former location including the Cilo-Sat range, 
on the border of Iran and Iraq, Kars in eastern Turkey, 
adjacent to Armenia, Cankiri and Ankara in the central 
northern part of Turkey, and Aydin in the southwestern part 
of the country, along the Mediterranean Sea. Thus, the 
distribution of E. breviceps in Turkey encompasses a large 
part of the country, from East to West. Moreover, two E. 
breviceps males taken from southwestern Bulgaria were 
found at OÖLM, in Maximilian SCHWARZ collection. They 
were collected there by Miroslaw KOCOUREK and were both 
hhhhh hhh hhhh hhh

 
 

Figure 5. Eucera breviceps distribution maps with a focus on South-eastern France and Nothern Italy (map generated with QGIS).
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labelled as follows: “Sandanski 06/1969” and “Eucera cf. tristis 
MORAWITZ, 1876”. 
 
Finally, TEPPNER (1995) reported field observations of visitors 
of Onosma. His studies were performed in northern Greece, 
notably the Falakron area. One of them concerns a Cubitalia 
species visiting Onosma stojanoffi (TURRIL) TEPPNER. A female 
specimen was collected and identified as Eucera morio FRIESE 

(referred to as Cubitalia morio (FRIESE)). The article 
comprises some black and white pictures of limited 
resolution, but the appearance of the specimen does not 
seem to us to match the species concept of E. morio as we 
understand it. Indeed, as indicated in TKALCŮ’s revision 
(1984), E. morio has darkened wings and nearly entirely dark 
pilosity, while the pilosity of the Falakron female, especially 
on the thorax, is light. We therefore inquired with H. TEPPNER, 
who has kindly provided us with higher resolution colour 
photographs of the same specimen, which confirm it doesn’t 

match with E. morio. In addition to the coloration, an 
important diagnostic feature of the first tergite allows to 
exclude this species. We couldn’t examine the Falakron 
specimen under the dissecting microscope, but we are 
convinced that it belongs to E. breviceps. It differs merely in 
the colour of the pilosity of the first and second tergites. 
While the tergal hair pilosity is commonly light as that of the 
thorax, it is mostly darker in the specimen studied by 
TEPPNER, with some intermixed pale hairs limited to the sides 
of first tergite. We think that this specimen only presents a 
morphological variation of E. breviceps, that may be typical 
to higher elevations as the specimen in question was caught 
at an altitude of 1400 m. 
 
All the mentioned data are mapped in the figure 5. All 
studied specimen data are presented in table S1 (online 
supplementary materials).   

 

 
 

ELEMENTS OF ECOLOGY 
 
Flight period, relative abundance and rareness 

 

E. breviceps is clearly univoltine: its flight period is probably 
short, no longer than three or four weeks for the majority of 
individuals in a given generation. In Italy and France, it was 
contacted from last decade of May to the first decade of July, 
with a peak in June (figure 6). 
 

Concerning abundance, still considering only Italy and 
France, 23 of the 30 occurrences (i.e. collection or 
observation of the species at one place and one date, that is 
one fieldwork) correspond to only 1 specimen. Two 
hhhhh hhh hhhh hhh hhhh hhh hhhh hhhh hhh hhhh hhh hhhh hhh hhhh hhh hhhh hhh hhhh hhh hhhh hh 
 

occurrences correspond to 2 specimens, four occurrences 
correspond to 3 or 4 specimens and one occurrence 
corresponds at least to 8 specimens (males and females).  
 

Besides, as indicated earlier, several surveys conducted in 
France led to no contacts. Indeed, between 2013 and 2019, 
especially on the Larzac plateau (La Couvertoirade, Saint-
Maurice-Navacelle, Saint-Michel), as well as in 2022 on the 
northwest border of Var department (in the vicinity of 
Trigance village), some focused field research in suitable 
habitats did not lead to E. breviceps collection or 
observation. In most cases, it was noticed that Onosma  
 

 

 
 
 
 

 

Figure 6. Number of females and males collected or observed in France and Italy per 5-day  
periods between mid-May to mid-July from 1977 to 2022. 
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flowering peak was over, though some flowers remained. 
Moreover, on most occasions (except near Trigance), no 
high Onosma densities but only sparse individual plants were 
found (often about ten or a little more, distributed over 
hundreds to thousands of square metres, as it could be 
observed). Some Cubitalia specimens were found under 
comparable flower densities, but only by applying a rather 
important time of survey (for example it took around one 
hour for each female caught in the Hautes-Alpes 
department in France).  
 
The absence of observations does not mean systematically 
the absence of bees in these studied areas, but either an 
insufficient study design in regard to the bee density or an 
inappropriate study date. However, it is likely that there is a 
threshold in terms of the number and density of Onosma 
that allows the detection and above all the sufficient feeding 
of E. breviceps.  
 
Other ecological factors may explain the absence of the 
species. Indeed, the altitudinal distribution of E. breviceps 
appears to be relatively restricted in France and Italy (table I), 
though large populations of Onosma are also present at high 
altitudes in southern Alps, up to 2300 m. Repeated field 
research undertaken by MA and colleagues at several 
locations around 2000 m in this area did not permit to find 
the species.  
 
Since the species was only recently discovered and its 
apparent low abundance in most sites, it can be assumed 
that E. breviceps is indeed generally scarce. That said, 
research efficiency could certainly be optimized by focusing 
fieldwork efforts during the blooming peak of Onosma, and 
perhaps during the first part of the day when pollen may be 
more abundant in the flowers. As suggested earlier, that 
parameter could influence female behaviour and 
detectability. 
 
The exceptional observations, with three, four and eight 
specimens observed at the same time and place may be 
explained by a combination of good timing (peak of flight 
period) and the existence of particularly suitable habitat 
with high Onosma densities. Four of the five most prolific 
observation events are those of the Causse Méjean and one 
at the Causse du Larzac in France. In each case, especially the 
one where at least eight specimens were observed, the 
density and abundance of O. tricerosperma ssp. fastigiata 
were visibly high with dozens of plants distributed within a 
few hundreds of squared meters. 
 

About close links between E. breviceps  
and Onosma flowers 

 

Among the data we compiled in France, at thirteen different 
locations we caught or observed at least one female, that was 
visiting or foraging on Onosma flowers (as indicated 
previously, in some cases, the number of females observed 
on Onosma was higher). The only other visitation data 
concerns one female caught on Salvia pratensis L. 
(Lamiaceae). 
 
Concerning the data gathered for Italy, the observation in 
the Abruzzo included an Onosma echioides population. The 
collecting period in Aosta also theoretically corresponds 

with the blooming period of that genus. A. MÜLLER analysed 
pollen grains taken from three Cubitalia females, including 
two that originated from France, and one from Aosta (Italy). 
His results are the following: 100 % pear-shaped 
Boraginaceae pollen grains, with many typical Onosma 
grains. Nevertheless, it cannot be excluded that a certain 
proportion of Echium grains were mixed among them 
(MÜLLER, pers. comm.). We do not have direct observation 
information on specimens collected in Turkey, but the genus 
Onosma is abundant there and it is therefore likely that the 
species is associated with Onosma also in Turkey. It cannot 
be excluded however that in its eastern range of distribution, 
the species uses pollen from other close relatives of Onosma, 
which do not occur in its western distribution range (like 
Podonosma BOISS.). 
 

Sonication and pollen collection 
 

One more interesting observation on the relation between 
females of E. breviceps and Onosma flowers can be 
developed, namely floral sonication, which is observed in 
many bees, notably in the family Apidae, including 
generalists (bumblebees and some anthophorine bees) as 
well as specialist species. 
 
Also known as “buzzing” or vibratory pollen collection, it is a 
behaviour that involves flight muscles to vibrate the flowers 
and extract the pollen. It produces a quite loud sound, 
audible from several meters. It is particularly adapted to 
flowers with mostly closed anthers, with only small 
apertures, as short slits, valves or pores (BUCHMANN, 1983; 
CARDINAL et al., 2018; TEPPNER, 2018). In Onosma flowers, 
anthers are bent towards the style (the established term is 
introrse) and partly or completely connected to each other, 
hence forming a cone at the base inside the tubular corolla 
(TEPPNER, 2011). Consequently, Onosma pollen is enclosed 
and not directly accessible to bees.  
 
Buzzing behaviour on Onosma flowers was already reported 
by DUKAS & DAFNI (1990) and TEPPNER (1995), involving 
several species of the plant genus and several bee species (see 
below). In the case of O. tricerosperma spp. fastigiata and E. 
breviceps in southern France, sonication was regularly 
noticed in the field and even allow the bee to be heard and 
detected within 10–20 meters before it is seen. Its size and 
its pilosity appear to be arranged to optimize falling pollen 
capture while buzzing. The corolla size and shape of Onosma 
flowers, and the presence of an exerted style, allow 
E. breviceps to enter only its head and forelegs into the floral 
tube. But in doing so, it nearly entirely closes the corolla 
opening with the front part of the head and thorax. The 
effect of the ‘buzz’ action releases pollen, the majority falls 
onto the body of the bee, especially on its ventral side. 
 
During examination under dissecting microscope, sparse 
pollen grains are visible on the pilosity of the fore region of 
the female: head, underneath and sides of the thorax as well 
as the forelegs (where the pilosity is especially dense and 
long). Some cuticular areas at the base of the genae and hair 
fringes of the first femora show some pollen deposits. In the 
field, between buzzing sequences, we observed the bees 
hanging at the tip of the corolla by the hind legs and 
grooming its front body parts with its forelegs. The pollen is 
then actively accumulated by the bee on the third tibias, 
mixed with little nectar (figure 7). 
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Figure 7. Eucera breviceps female seen in profile on Onosma tricerosperma subsp. fastigiata flower  
(Lozère, France, 13 June 2016). Photo Matthieu AUBERT. 

 
Unfortunately, we didn’t pay enough attention on the use of 
the glossa. As part of the bee is hidden inside the corolla for 
harvesting the pollen, it is difficult to directly watch this 
body part at this moment. We observed the glossa was 
deployed several times during the grooming sequence, and 
it is quite possible that it is used inside the corolla to collect 
nectar before and after sonication, as specific sequences may 
be required. 
 
The eventual use of mandibles inside the corolla is not clear 
either. Some bumblebees were reported to « milk » the 
anthers to optimize the pollen extraction along with 
sonication (BUCHMANN, 1983). ‘Milking’ means here 
extracting pollen by pressing the anthers with their 
mandibles. It is a terminology used in literature while 
referring to poricidal anthers and it may not be relevant for 
anther cones. One example is known on Onosma flowers, 
which is referred to as ‘leg shaking’: Osmia apicata SMITH, 
1853, oligolectic on Boraginaceae with a strong preference 
for Onosma flowers, uses its first legs to shake the anther 
cone to harvest pollen, without the use of flight muscles 
(GOGALA & SURINA, 2011). The figure 3 of their article shows 
a female hanging upside down under an Onosma corolla, 
that has its ventral side white with pollen. It suggests that 
this method could be efficient.  
 
Yet, evolution has led to another strategy to effectively 
exploit the pollen of narrow corolla flowers, notably in 
Boraginaceae. It involves modified bristles (mostly with a 
hooked tip) on mouthparts or front legs, in combination 
with scraping behaviour (MÜLLER, 1995; SEDIVY et al., 2013). 
But E. breviceps females lack such hooked bristles on their 
mouthparts or front legs.  

We did not systematically count the number of buzzing 
instances per visited flower, nor measured their duration. 
Some of our observations suggest that females could 
sonicate each flower during one long period of time or, more 
rarely, two or three periods of times with repositioning in 
between. It is most probable that females adapt sonication 
modalities throughout the day, depending on the amount of 
pollen available in the flowers (BUCHMANN, 1983).  
 
We have not talked much about males so far because we did 
not notice a lot about them except that they actively patrol 
between Onosma plants or patches close to the ground. 
Some have been observed higher up. They are less easy 
detected probably because they land less often. The long 
tongues certainly permit them, as well as females, to take up 
the nectar concentrated at the bottom of the flowers of 
Onosma. 
 

Onosma ecology in relation to E. breviceps 
 

Onosma flowers are present on limestone and alluvial soil 
and individuals are generally located and very scattered. 
Some populations can be relatively concentrated, on some 
hundred square meters, even with 20-30 ind. by 2-3 square 
meters, but such concentration is rare and exceptional (pers. 
obs.). 
 
In the Occitanie region (France), Onosma populations are 
present in steppe-like grasslands typical of the limestone 
plateaus of the Grands Causses region. In French Alps, they 
are found locally in calcareous grasslands, from 850 m in Pre-
Alps up to 2300 m in Haute-Ubaye Region (pers. obs.). In 
Aosta (Italy), they exist in mosaics of substeppic habitats 
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where it is represented by Onosma pseudoarenaria SCHUR 
where this species is the only representative of the genus 
(BARTOLUCCI et al., 2018; MARTELLOS & NIMIS, 2022). In Turkey, 
the genus Onosma is extremely diverse (comprising dozens 
of species), and largely distributed (BINZET et al., 2018; 
TEPPNER, 2011). The representatives of this plant genus are 
characterised by partitioned flowering, where flowers of 

individuals do not flower at the same time but spread out 
over time (BERNARD 2009; TISON et al., 2014). The downward 
orientation of these so-called pendulous flowers also ensures 
that the pollen is always well protected from rain and 
radiation that could alter the nutritional qualities and 
volume of the available pollen and nectar. 
 

 
 

CONSERVATION ISSUES  
 
The relation between E. breviceps and Onosma species 
involve several key facts about their ecology and their actual 
interaction. On the E. breviceps side, we note (1) a foraging 
behaviour that allows the bees to detect their host plants 
from a long distance, (2) a sonication behaviour allowing to 
optimize pollen collection, and we hypothesize (3) a 
relatively large flight distance (probably up to 1 km around 
the nest) as suggested by the large size of the individuals 
(GATHMANN & TSCHARNTKE, 2002). On the Onosma side, it is 
important to note (4) a floral colour and a height of the 
stems that allow remote detection by the bees, (5) a 
flowering partitioning through time, (6) large flowers 
directed downwards, allowing the abundant pollen to 
remain dry and efficient for pollination and (7) a pollination 
also ensured by other large bees which increase the chances 
of fertilization and reproduction. Finally, on the interaction 
side, (8) the emergence period of E. breviceps is synchronized 
with the flowering period of Onosma and can withstand 
interannual variations (this particularly can be extended to 
all specialist bees), and (9) an open and calcareous semi-
natural habitat suitable for both species. Thus, this 
interaction is weakened by the low density of Osnosma 
populations and the rather large distances between 
populations. It has been shown that increasing distances 
between nesting and foraging sites reduce the offspring 
production of bee species (ZURBUCHEN et al., 2010). Because 
of its big size, E. breviceps certainly requires high amounts of 
Onosma pollen to breed new individuals, which can partly 
explain the relative rarity of E. breviceps individuals in most 
cases.  
 
At least in southern France (and probably in Aosta too), the 
conservation of open grasslands with high Onosma densities 
in areas where both the plant and Cubitalia are present is 
certainly key to preserve the bee. This conservation directly 
relies on that as a whole, which can be considered at 
landscape scale. The grasslands and mosaics they are part of 
provide remarkable landscapes of high interest and are 
recognized as such, in the actual context. They are the results 
of ancestral interactions between traditional human 
activities and the local environment (LEPART et al., 2011). In 
the case of French Massif Central and its southern limestone 
plateaus, in addition to the creation of the “Parc Naturel 
Régional des Grands Causses” and the “Parc National des 
Cévennes”, the landscape justified the inscription of the area 
to UNESCO world heritage list with the name “The Causses 
and the Cévennes, Mediterranean agro-pastoral Cultural 

Landscape”. It is interesting to observe that all southern 
Massif Central E. breviceps data are included in this 
perimeter.  
 
Since the nineteenth century, the landscape has become 
largely woodland within it, as well as in a large part of 
Mediterranean area, although in a heterogenous way. This 
reforestation is largely spontaneous due to land 
abandonment and may be accelerated by coniferous 
plantations. This increasing trend, even in areas where 
agropastoralism is still well developed as in « causses » 
context (especially in Lozère department), shows that 
maintaining extensive farming is not sufficient to conserve 
open habitats (LEPART et al., 2011). The evolution of the 
agricultural management, in particular farm enlargements 
and concentrations and the resulting changes in practices 
(more fodder crops and less grazing), allows a more nuanced 
explanation. The main driver of these changes is economic 
and lies in the agricultural and rural policies, notably the 
Common Agricultural Policy (FONDERFLICK et al., 2010a, 
2010b). To change this trend and to combine the existence 
of a dynamic agriculture with the preservation of 
biodiversity through the maintenance of grasslands and 
mainly open landscapes, public grants must be conditional 
on the implementation of appropriate practices 
(FONDERFLICK et al., 2010b). 
 
Of course, global changes may have important effects on the 
composition of these grasslands too and could directly or 
indirectly affect E. breviceps. Many factors may influence the 
future of its populations, such as spring droughts which 
could affect both the bee, the plant and their interaction. 
 
It would be relevant to inventory the relatively high-density 
populations of Onosma and to promote the conditions for 
their conservation. This attention also corresponds to the 
strong and growing interest in conserving ancient natural 
grasslands (FONDERFLICK et al., 2010a, 2010b; LEPART et al., 
2011). Meanwhile, we encourage the monitoring of changes 
in use of substeppic areas, the documentation of the effects 
of overgrazing or the abandonment of grazing – extensive or 
intensive – and to provide spatial information on the 
reallocation of these areas towards intensive livestock 
farming (sheep, goat, horses and sometimes pig farming) and 
towards natural or anthropogenic reforestation. Areas with 
a regulatory status, those that are protected, could be 
relevant territories in this respect. 

 
 

FURTHER PROSPECTS 
 
In any event, E. breviceps deserves to be studied further to 
better know its distribution and population dynamics and to 

better understand its biology and ecology. Key features like 
actual foraging ranges or ecological requirements would be 
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worth studying. It would be interesting to determine 
whether the distribution of this species is limited by the 
existence of high-density populations within the 
distribution of its host plant (https://www.tela-
botanica.org/bdtfx-nn-45009-repartition  and 
https://inpn.mnhn.fr/espece/cd_nom/138244/tab/carte) 
[accessed 21 April 2022]. One alternative hypothesis is that 
E. breviceps is under-sampled in other areas where this plant 
or a related species such as Onosma pseudoarenaria occurs. 
The answers to these questions can be provided by targeted 
campaigns on this remarkable bee where it has not been 
searched for in Onosma populations, as well as by 
assessments of Onosma density in sites of presence/absence 
of this bee. 
 
The key factors in this close relationship could be analysed 
in more detail, such as the visual and olfactory mediation 

linked to the interaction, but also the ecology of this plant, 
so as to explain the low density of these populations. The 
identification of threats to the reproduction of this plant, 
which is not very common on a national scale in France, 
would certainly provide information to promote its 
conservation.  
 
Beyond the case of E. breviceps and Onosma species, this 
study also provides a conceptual framework for the study of 
close interactions involving other rare oligolectic bee species 
and host plants. This point is particularly important in the 
current context of the start of the establishment of the 
national red list of wild bees in metropolitan France. Finally, 
our ambition here is also to raise awareness in protected 
areas and conservation stakeholders of the conservation 
issues of these species and of these remarkable interactions.  
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