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Abstract 

Iberia has a species-rich bee fauna as a result of its predominantly Mediterranean climate and 
the diversity of habitats that can be found across the peninsula. One region that displays some 
of this habitat diversity are the Doñana natural areas in south-western Spain. Though it is known 
to host species with highly restricted Iberian or Atlantic distributions, many of these have only 
been discovered or described recently, suggesting that the area would benefit from more 
focused surveys. Targeted bee surveys of the Doñana Protected Areas detected 51 species of 
Andrena, including one new species for science, Andrena (?Planiandrena) ramosa sp. nov. 
Surprisingly, this taxon shows greatest affinity with a small group of species known from 
Central Asia rather than any known West Mediterranean taxa. These results illustrate the local 
faunal richness present in Doñana, as well as re-emphasising the need for additional targeted 
surveys in order to fully document bee diversity in southern Europe.  

Keywords: Iberian endemic species, Planiandrena, solitary bees, taxonomy  

Introduction 

The bees of the genus Andrena Fabricius, 1775 constitute one of the most diverse and numerous 
bee taxa, with over 1,600 species worldwide (GUSENLEITNER & SCHWARZ, 2002; ASCHER & 
PICKERING, 2021, BOSSERT et al., 2022, TJW unpublished data). However, the taxonomic 
complexity of the genus Andrena, its difficulty of identification and lack of published 
identification resources, and incomplete knowledge of local faunas for many areas such as 
southern Europe makes this a group poorly dealt with in local bee checklists. Though national 
checklists are often quite accurate (e.g. ORTIZ-SÁNCHEZ, 2020, there being at least 211 Andrena 
species known from the Iberobalearic area), this number will continue to increase as new taxa 
are described following revisions (WOOD et al., 2021, TJW unpublished data). Furthermore, 
where revisions have been conducted, they are often at a sub-faunal level, and sometimes on 
subgenera that have subsequently been found to not include all appropriate taxa (e.g. DARDON 
et al., 2014, see revisionary framework of PISANTY et al., 2021).  
The Mediterranean basin, with its characteristic Mediterranean climate, provides a huge number 
of ecological niches that helps explain the enormous wealth of Andrena species which have 
rapidly diversified to fill them (PISANTY et al., 2016; 2021; OLLERTON, 2017; WOOD et al., 
2021). Despite this, there has been a lack of attention paid to the genus Andrena in the Iberian 
Peninsula; since Warncke's full faunal revision (WARNCKE, 1975; 1976) no new species were 
described until 2020 (WOOD et al., 2020). Limited by what material was available, Warncke 
focused most of his studies in the central parts of Spain and Portugal, reviewing the important 
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collections of J.M. Dusmet y Alonso (mostly Spain) and M.A. Diniz (Portugal) and the broader 
collection in the National Museum of Natural Sciences of Madrid (MNCN) (WOOD et al., 
2021). As a result, the fauna of the southern part of the peninsula was comparatively neglected, 
as these collections contain comparatively little material from this region, a situation that 
persists to this day (Mercedes Paris, MNCN curator pers. comm.). Indeed, of the 20 currently 
valid Andrena species described from Iberia by Warncke (WARNCKE, 1967, 1975, 1976), just 
four have a locus typicus in southern Spain or Portugal, namely A. abrupta Warncke, 1967; 
A. corax Warncke, 1967; A. nilotica Warncke, 1967; and A. hispania Warncke, 1967.  
Here we provide a list of Andrena species occurring in the Doñana Protected Areas. Doñana is 
a unique area for bee species diversity and conservation for multiple reasons. Located in the 
Mediterranean climatic region, it contains a great floral diversity due to the existence of a rich 
and varied mosaic of environments and habitats that have remained near-pristine due to 
historical protection. The major habitat types comprise pine forest and Mediterranean scrubland 
that are found on predominantly sandy soils, interspersed by vast marshes on clay soils that are 
subject to a highly seasonal water cycle. A detailed description of Doñana vegetation 
communities is given by RIVAS-MARTÍNEZ et al. (1980). The study area, covering 230,000 ha, 
is a natural area composed by the sum of the Doñana National Park, whose vital nucleus is the 
Doñana Biological Reserve, and the Natural Park that surrounds it (PINTOS, 2006). Due to its 
geographical location and lack of mountains, the Guadalquivir marshes have a sub-humid 
Mediterranean climate with Atlantic influence. Precipitation is strongly concentrated into 
certain months, producing two clear and characteristic seasons; one wet, from October to 
March, and another dry, from April to September. The rains are highly variable from one year 
to another, not even reaching 200 l/m2 in very dry years, and exceeding 1,000 l/m2 in wet and 
humid years. The annual average temperature is between 16 and 19ºC, the average in summer 
being just below 25ºC and the average in winter around 10ºC. Sampling in this region in recent 
years has produced a total of 51 Andrena species, including the discovery of a new species of 
Andrena of uncertain phylogenetic placement but which can be placed closest to a poorly-
studied group of species from Central Asia in the subgenus Planiandrena Osytshnjuk, 1983. 
This new species is described, and discussed in the light of recent developments in our 
understanding of Andrena classification and biogeography (PISANTY et al., 2021).  

Material and methods 

Sampling and collection of wild bee specimens was conducted between 2015–2021 in the main 
protected areas of Doñana (Almonte, Aznalcázar, Bonares, Hinojos, Moguer, La Puebla del 
Río, and Villamanrique de la Condesa) following both standardised samplings protocols 
(MAGRACH et al., 2021) and opportunistic collections. These collection areas cover the two 
major Doñana habitat types, specifically Mediterranean scrubland over sandy soils and the 
interface between this habitat type and areas of pine woodland, and marshlands over clay soils. 
All specimens are retained in the EBD-CSIC collection, Sevilla, Spain with the exception of 
the type specimen of the newly described taxon (see below).  
Morphological terminology follows MICHENER (2007). Andrena subgeneric classification 
follows PISANTY et al. (2021). The abbreviations A and T are used for antennal segments and 
metasomal terga, respectively. Specimens were measured from the vertical plane of the front of 
the head to the tip of the metasoma. Photographs (© Thomas J. Wood) were taken using an 
Olympus E-M1 Mark II with a 60mm macro lens and were stacked using Zerene Stacker 1.04 
(Zerene Systems, USA) and plates were prepared in GNU Image Manipulation Program 
(GIMP) 2.10. Post-processing of some images was made in Photoshop Elements (Adobe 
Systems, USA) in order to improve lighting to highlight specific characters.  
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Table 1. Andrena species recorded from Doñana Protected Areas, with their flight periods and recorded host plants. 

Species Female Male Host plants Flight period Localities 

A. abrupta Warncke, 1967 1 5 Echium vulgare, Lavandula pedunculata, 
Erodium cicutarium, Cistus crispus 

March, April Aznalcázar, Almonte 

A. aerinifrons Dours, 1873 3 4 Glebionis coronaria, Cistus albidus, Teucrium 
fruticans 

February, 
March, April 

Almonte, Hinojos 

A. alluaudi Benoist, 1961 6 6 Tolpis barbata, Taraxacum officinale, Tuberaria 
guttata 

April, May, 
June 

Almonte, Bonares, La Rocina, 
Villamanrique de la Condesa  

A. assimilis Radoszkowski, 1876 4 2 Thapsia villosa, Arctotheca calendula, Pyrus 
bourgaeana 

March, June Almonte, Hinojos 

A. bellidis Pérez, 1895 1 2 Teucrium fruticans, Lavandula stoechas March Aznalcázar, Villamanrique de la 
Condesa 

A. bicolor Fabricius, 1775 6 1 Rosmarinus officinalis, Cistus crispus January, March, 
April 

Almonte, Bonares 

A. bicolorata (Rossi, 1790)   1 Arctotheca calendula April Almonte 

A. bimaculata (Kirby, 1802) 2 3 Pyrus bourgaeana, Echium vulgare, Teucrium 
fruticans 

March, April, 
May 

Almonte, Aznalcázar, Bonares 

A. cinerea Brullé, 1832 4 4 Taraxacum officinale, Anemone palmata, 
Fumaria officinalis 

March, April Aznalcázar 

A. cyanomicans Pérez, 1895 2   Arctotheca calendula, Tolpis barbata January, April Moguer, La Puebla del Río. 

A. discors Erichson, 1841 2 1 Euphorbia helioscopia, Cistus ladanifer, 
Rosmarinus officinalis 

March Hinojos, Moguer 

A. ferrugineicrus Dours, 1872 4 2 Echium vulgare, Glebionis coronaria, Anchusa 
calcarea, Sinapis arvensis 

March, April Almonte, Aznalcázar, Moguer 

A. flavipes Panzer, 1799 10 8 Glebionis coronaria, Pyrus bourgaeana, Cistus 
albidus, Cistus salvifolius, Senecio vulgaris, 
Andryala ragusina, Arctotheca calendula 

January, March, 
April, May, 
June 

Aznalcázar, Bonares, Hinojos 
Almonte 

A. florea Fabricius, 1793 2   Cistus ladanifer March Villamanrique de la Condesa, Moguer 

A. florentina Magretti, 1883 2   Glebionis coronaria, Raphanus raphanistrum February, April Almonte, Hinojos 
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A. fulica Warncke, 1974   1 Raphanus raphanistrum March Almonte 

A. fulvicornis Schenck, 1853 3 3 Cistus crispus, Linaria viscosa April, May Aznalcázar, Almonte, Moguer 

A. granulosa Pérez, 1902 1 1 Cistus salvifolius, Raphanus raphanistrum March, April Almonte, Aznalcázar  

A. hispania Warncke, 1967 12 7 Cistus crispus, Lavandula stoechas, Armeria 
gaditana 

March, April, 
May, June 

Almonte, Bonares, Villamanrique de 
la Condesa, Hinojos, Moguer 

A. humilis Imhoff, 1832   1 Cistus salvifolius April Villamanrique de la Condesa 

A. impressa Warncke, 1967 2 1 Cistus salvifolius, Convolvulus arvensis March, April Aznalcázar, Bonares, Villamanrique 
de la Condesa 

A. labialis (Kirby, 1802)   1 Cistus crispus, Cistus salvifolius April, May Aznalcázar, Villamanrique de la 
Condesa 

A. lagopus Latreille, 1809   2 Sinapis arvensis, Lavandula stoechas January, March Aznalcázar 

A. langadensis albipila Warncke, 
1967 

1 1 Glebionis coronaria, Melilotus spp April Almonte 

A. laurivora Warncke, 1974 1   Thapsia villosa, Arctotheca calendula, Pyrus 
bourgaeana 

May Hinojos 

A. leucolippa Pérez, 1895 6   Echium vulgare May Almonte, Aznalcázar  

A. limata Smith, 1853 7 1 Cistus albidus, Pyrus bourgaeana, Raphanus 
raphanistrum, Teucrium fruticans 

March, April, 
May 

Aznalcázar, Bonares, Hinojos, 
Almonte 

A. livens Pérez, 1895   4 Oxalis pes-caprae, Cistus albidus, Rosmarinus 
officinalis 

March, April Aznalcázar, Hinojos 

A. longibarbis Pérez, 1895 2   Sinapis arvensis February, March Bonares 

A. macroptera Warncke, 1974 1  Glebionis coronaria March Almonte 

A. minutula (Kirby, 1802) 1   Raphanus raphanistrum March Hinojos 

A. morio Brullé, 1832 1   Raphanus raphanistrum March Hinojos 

A. nigroaenea (Kirby, 1802) 14 3 Lotus creticus, Cistus crispus, Pyrus bourgaeana, 
Teucrium fruticans, Arctotheca calendula 

February, 
March, April, 
May, June 

Almonte, Aznalcázar, Hinojos, 
Moguer, Villamanrique de la Condesa 

A. nigroolivacea Dours, 1873 2   Asphodelus ramosus February, March Aznalcázar 
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A. nigroviridula Dours, 1873   1 Echium plantigineum April Villamanrique de la Condesa 

A. orana Warncke, 1975 2 1 Erodium cicutarium, Malcomia lacera, Raphanus 
raphanistrum 

February, March Almonte, Hinojos 

A. orbitalis Morawitz, 1871 1 5 Cistus albidus, Echium vulgare, Raphanus 
raphanistrum, Cistus crispus, Tuberaria guttata 

March, April Aznalcázar, Hinojos 

A. ovatula (Kirby, 1802) 3  Arctotheca calendula, Lysimachia arvensis February, March Moguer, Villamanrique de la Condesa 

A. pilipes Fabricius, 1781 15 4 Raphanus raphanistrum, Teucrium fruticans, 
Glebionis coronaria, Pyrus bourgaeana, Rubus 
fruticosus agg 

March, April Almonte, Aznalcázar 

A. propinqua Schenck, 1853 6 2 Raphanus raphanistrum, Pyrus bourgaeana March Almonte, Hinojos 

A. ramosa Wood, sp. nov. 1   Asphodelus ramosus March Aznalcázar 

A. rhyssonota Pérez, 1895 13 10 Lavandula pedunculata, Erodium cicutarium, 
Rosmarinus officinalis, Taraxacum officinale, 
Cistus salvifolius 

March, April, 
May 

Almonte, Aznalcázar, Hinojos 

A. sardoa Lepeletier, 1841 2   Asphodelus ramosus March Aznalcázar 

A. suerinensis Friese, 1884 3 6 Echium plantigineum, Sonchus tenerrimus, 
Lavandula pedunculata, Cistus ladanifer, 
Raphanus raphanistrum 

January, March, 
April 

Almonte, Bonares 

A. tenuistriata Pérez, 1895 4 4 Teucrium fruticans, Rosmarinus officinalis, Cistus 
ladanifer, Cistus crispus, Convolvulus arvensis 

March, April, 
May 

Almonte, Aznalcázar, Bonares, 
Hinojos, Villamanrique de la Condesa 

A. trimmerana (Kirby, 1802) 3   Pyrus bourgaeana, Cistus ladanifer March Almonte, Bonares 

A. tunetana Schmiedeknecht, 
1900 

  2 Cistus crispus, Anchusa calcarea January, May Almonte, Bonares 

A. verticalis Pérez, 1895 2 3 Cistus salvifolius, Raphanus raphanistrum February, March Almonte, Hinojos 

A. vetula Lepeletier, 1841 2   Raphanus raphanistrum January, April Almonte, Bonares 

A. villipes Pérez, 1895 3 5 Echium vulgare, Rosmarinus officinalis, 
Lavandula pedunculata, Cistus ladanifer, Sinapis 
arvensis 

February, 
March, April 

Almonte, Aznalcázar, Hinojos, 
Villamanrique de la Condesa 

A. vulpecula Kriechbaumer, 1873   2 Andryala integrifolia, Convolvulus arvensis April Aznalcázar, Bonares 
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Results 

Class Insecta Linnaeus, 1758 
Order Hymenoptera Linnaeus, 1758 
Family Andrenidae Latreille, 1802 

Genus Andrena Fabricius, 1775 

Surveys in the Doñana protected areas produced a total of 51 species of Andrena, including the 
six taxa recorded by HERERRA (1988), and also including a new species for science that is 
described below. Their flight periods encompassed January to June, with a peak in March and 
April. Overall, they utilize a wide diversity of floral resources, ranging from annual ruderal 
plants to long-lived shrubs (Table 1).  

Andrena (?Planiandrena) ramosa Wood, sp. nov. 
(Figs 1–9) 

urn:lsid:zoobank.org:act:009DC619-4B2E-4529-98E2-298259B92585  

HOLOTYPE. SPAIN: Seville Province, Aznalcázar, 37.262oN, -6.223oW, 10.iii.2020, 1♀, leg. 
F.P. Molina. Deposited in the Oberösterreichisches Landesmuseum, Linz, Austria. 
DESCRIPTION. FEMALE. Body length 12 mm (Fig. 1). 
Head: Dark, 1.1 times wider than long (Fig. 2). Clypeus domed and weakly flattened centrally, 
clearly protruding from face when viewed in profile (Fig. 1). Clypeus surface shagreened 
laterally and basally, dull, shagreen becoming weaker and almost disappearing centrally, 
clypeus here almost smooth and shining (Fig. 3). Entire clypeal surface covered with large, 
irregular punctures, these separated by 1–3 puncture diameters. Process of labrum broad, 
weakly trapezoidal, three times wider than long, glossy (Fig. 9). Gena broad, wider than width 
of compound eye, ocelloccipital distance moderate, equalling width of lateral ocellus. Fovea 
narrow, occupying slightly less than half distance between lateral ocellus and compound eye, 
slightly wider than width of flagellum, not separated from inner margin of compound eye. Gena 
with long light brown plumose hairs, these becoming mixed brown and black on vertex, longest 
hairs nearly equalling width of scape. Face and scape with shorter brown and black plumose 
hairs, brown hairs clustered around antennal insertions, predominantly black elsewhere. 
Antennae dark, A3 exceeding A4+5, slightly shorter than A4+5+6.  
Mesosoma: Scutum and scutellum clearly but shallowly punctured, punctures separated by 1–
3 puncture diameters, underlying surface finely microreticulate, dull laterally to weakly shining 
centrally (Fig. 4). Pronotum with extremely weak humeral angle, almost absent. Episternum 
and propodeum with fine granular reticulation, dull, with pattern of slightly raised reticulation 
that becomes stronger on propodeum. Propodeal triangle well differentiated, slightly depressed, 
internal surface with fine granular reticulation but without raised reticulation. Episternum with 
long light brown plumose hairs, these exceeding length of scape (Fig. 5). Propodeal corbicula 
complete, composed of long very strongly plumose light brown hairs (Fig. 6), internal surface 
with scattered plumose hairs. Legs uniformly dark, pubescence whitish to brownish. Flocculus 
dense, composed of strongly plumose whitish-light brownish hairs (Fig. 7). Femoral scopa 
dorsally with long plumose hairs, anterior fringe with hairs simple (Fig. 7). Tibial scopa with 
simple or only weakly branched hairs, these light brown ventrally, becoming dark brown 
apically, strongly so at the basitibial plate. Venation and stigma dark brown, nervulus 
interstitial.  
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Figs 1–8. Andrena ramosa sp. nov. female. 1, habitus in lateral view. 2, face. 3, clypeus detail. 4, scutum.  
5, episternum, viewed from behind. 6, propodeal corbicula. 7, flocculus. 8, terga.   
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Metasoma: Terga dark, apical part of apical margins narrowly lightened dark brown (Fig. 8). 
Tergal integument finely reticulate, weakly shining, tergal discs with fine, obscure scattered 
punctures, punctures separated by 2–3 puncture diameters; tergal margins impunctate. Tergal 
discs with scattered light brown hairs, T5 and hairs flanking pygidial plate dark brown; pygidial 
plate with weak centrally raised longitudinal area, poorly differentiated from surrounding area.  
MALE. Unknown. 
DIAGNOSIS. Andrena ramosa is difficult to place into a subgenus due to its unusual combination 
of characters, specifically the very broad process of the labrum, the pronotum without lateral 
furrow, the essentially smooth and unornamented propodeal triangle, unbroadened hind tibial 
spur, three submarginal cells, interstitial nervulus, hind femur without projecting teeth, simple 
and comparatively narrow fovea that do not narrow below, lack of squamous hairs, medium 
body size, lack of tergal hairbands, and domed clypeus. It therefore does not fit into existing 
West Palearctic concepts (WARNCKE, 1968) even following up-to-date revisions (PISANTY et 
al., 2021).  
However, it is similar to the subgenus Planiandrena which was described from Central Asia, 
with four species distributed across Kazakhstan, Uzbekistan, and Turkmenistan (OSYTSHNJUK, 
1983). A further 3-4 species are known from Israel and Iran and are currently being described 
(T.J. WOOD & G. PISANTY, in prep.). The important original characters used to define the 
subgenus were the flattened or concave clypeus, very wide and short process of the labrum, 
narrow fovea occupying not more than half the distance between the lateral ocellus and the 
inner margin of the compound eye, hind tibial spur is widened, dorsal surface of propodeal 
triangle matt, with entirely granular shagreenation to shining, the triangle itself defined overall 
by having softer sculpturing than the lateral parts of the propodeum, and propodeal corbicula 
well defined. Andrena ramosa disagrees with some of these characters, specifically by its 
domed clypeus and unbroadened hind tibial spur. However, some of the Israeli and Iranian 
species also present these characters, and so a broader interpretation of this subgenus is taken 
in the interests of forming a hypothesised relationship. Because of the lack of male material, A. 
ramosa is not firmly placed in the Planiandrena at this point, though it is considered its possible 
future placement. 
Because subgeneric placement is both highly technical and the nearest comparison species are 
found in the East Mediterranean, diagnosis is made also to superficially similar but unrelated 
Iberian taxa. Because of the strong propodeal corbicula composed of plumose hairs and the 
thick flocculus composed of long and strongly plumose hairs which contrast with the tibial 
scopa of simple or scarcely plumose hairs, A. ramosa could potentially be confused with 
members of the subgenus Leucandrena Hedicke, 1933 (recently reviewed in Iberia by FIDALGO 
et al., 2021). Andrena ramosa can easily be separated from Leucandrena species by a 
combination of the broad labrum (Figs 9–16, triangular to rounded in Leucandrena species) and 
the comparatively narrow fovea (occupying less than half of the distance between the lateral 
ocellus and the compound eye, occupying at least half the distance in Leucandrena species), 
and very obviously by the extraordinary plumose hairs that extend onto the episternum where 
they are much more conspicuous than in other similar species (Fig. 5). Indeed, this final 
character allows separation from any Iberian Andrena species known to date.  
ETYMOLOGY. The name derived from the Latin ‘ramosus’ meaning branched, in reference both 
to the strongly plumose hairs that make up its propodeal corbicula and flocculus, and which are 
present on the episternum, and also to refer to its observed host plant Asphodelus ramosus that 
is present on the sandy soils around Aznalcázar.  
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Figs 9–16. Process of the labrum of Andrena ramosa sp. nov. and Andrena (L.) females. 9, A. ramosa sp. nov. 10, 
A. tunetana Schmiedeknecht, 1900. 11, A. leptopyga Pérez, 1895. 12, A. barbilabris (Kirby, 1802).13, A. sericata 
Imhoff, 1868. 14, A. argentata Smith, 1844. 15, A. parviceps Kriechbaumer, 1873. 16, A. ventralis Imhoff, 1832.  
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Discussion 

The species-rich Andrena community recorded in the Doñana Protected Areas (approximately 
one quarter of Iberian taxa, ORTIZ-SÁNCHEZ, 2020), and the discovery of a previously 
undescribed Andrena taxon highlight the importance of this region for Iberian bee diversity. In 
addition to this new species for science, the Coto Doñana also hosts a fauna of wild bees that 
have highly restricted global ranges. This fauna contains species described from Morocco or 
Portugal that show a strongly Atlantic distribution and are not known from the Mediterranean 
basin, specifically Dufourea lusitanica Ebmer, 1999 (Spain and Portugal, EBMER, 1999, 2008; 
CROSS, 2021), Flavipanurgus fuzetus Patiny, 1999 (Spain and Portugal, PATINY, 1999; CROSS 
& WOOD, 2018), Andrena macroptera Warncke, 1974 (Morocco, Spain, and Portugal, 
WARNCKE, 1974; BALDOCK et al., 2018), and Andrena laurivora Warncke, 1974 (Morocco and 
Spain, WARNCKE, 1974; WOOD et al., 2021). In addition to A. laurivora, the surveys in Doñana 
also detected A. abrupta, A. alluaudi Benoist, 1961, A. discors Erichson, 1841 and A. orana 
Warncke, 1975 that have highly restricted distributions in Iberia, being predominantly found in 
North Africa. More broadly, the highly specialised Flavipanurgus venustus (Erichson, 1835) 
that is endemic to southern Spain (see BALDOCK et al., 2018) can also be found most commonly 
in the Doñana area (GONZÁLEZ-VARO et al., 2016), adding to the distinctive fauna of this region.  
Against this context, the discovery of an undescribed bee species with a presumably highly 
restricted range is less surprising. However, what is surprising is that this taxon shows little 
similarities to the Andrena fauna of the West Mediterranean, an instead bears the strongest 
resemblance to a group of eastern taxa. Given the many outstanding issues with Andrena 
subgeneric classification despite many recent advances in our understanding of this huge genus 
(PISANTY et al., 2021), many problems persist. Given the large numbers of species that continue 
to be described from poorly studied parts of the Mediterranean basin (PISANTY et al., 2016; 
WOOD et al., 2021; WOOD, 2021), new taxa may be discovered that join the apparent 
distributional gap between species tentatively placed in the subgenus Planiandrena. 
Alternatively, as cutting-edge genetic techniques become more available, phylogenetic studies 
will be able to more accurately place obscure, overlooked, and poorly-studied species (e.g. 
BOSSERT et al., 2021).  

Acknowledgements 

We are very grateful to the Doñana Singular Scientific-Technical Infrastructure (ICTS-RBD) and the Doñana 
National Park. TJW is supported by an F.R.S.-FNRS fellowship “Chargé de recherches”. 

References 

ASCHER J.S. & PICKERING J., 2021. - Discover Life bee species guide and world checklist (Hymenoptera: Apoidea: 
Anthophila). http://www.discoverlife.org/mp/20q?guide=Apoidea_species [accessed 20 October 2021]. 

BALDOCK D., WOOD T.J., CROSS I. & SMIT J., 2018. - The bees of Portugal (Hymenoptera:  Apoidea: 
Anthophila). Entomofauna Supplement, 22: 1–164. 

BOSSERT S., COPELAND R.S., SLESS T.J.L., BRANSTETTER M.G., GILLUNG J., BRADY S.G., DANFORTH B.N., 
POLICAROVÁ J. & STRAKA J., 2021. - Phylogenomic and morphological reevaluation of the bee tribes Biastini, 
Neolarrini, and Townsendiellini (Hymenoptera: Apidae) with description of three new species of Schwarzia. 
Insect Systematics and Diversity, 4: 1–29. https://doi.org/10.1093/isd/ixaa013. 

BOSSERT S., WOOD T.J., PATINY S., MICHEZ D., ALMEIDA E.A.B., MINCKLEY R.L., PACKER L., NEFF J.L., 
COPELAND R.S., STRAKA J., PAULY A., GRISWOLD T., BRADY S.G., DANFORTH B.N. & MURRAY E., (in press). 
- Phylogeny, biogeography and diversification of the mining bee family Andrenidae. Systematic Entomology, 
https://doi.org/10.1111/syen.12530. 

CROSS I. & WOOD T.J., 2018. - New data on the Iberian endemic bee genus Flavipanurgus Warncke 
(Hymenoptera: Apoidea: Andrenidae): Ecological and genomic data reveal a hidden species. Zootaxa, 4521: 
563–572. https://doi.org/10.11646/zootaxa.4521.4.5. 

http://www.discoverlife.org/mp/20q?guide=Apoidea_species
https://doi.org/10.1093/isd/ixaa013
https://doi.org/10.1111/syen.12530
https://doi.org/10.11646/zootaxa.4521.4.5


Belgian Journal of Entomology 127: 1–13 (2022) 

13 

CROSS I., 2021. - Dufourea (Dentirophites) in Iberia, with first records of a pollen host for Dufourea lusitanica 
Ebmer, 1999 (Hymenoptera: Apoidea, Halictidae). Entomologist’s Monthly Magazine, 157: 198–202. 
https://doi.org/10.31184/M00138908.1573.4083 

DARDON M.J., TORRES F. & ORNOSA C., 2014. - The subgenus Andrena (Micrandrena) (Hymenoptera: 
Andrenidae) in the Iberian Peninsula. Zootaxa, 3872, 467–497. https://doi.org/10.11646/zootaxa.3872.5.3 

EBMER A.W., 1999. - Die westpaläarktischen Arten der Gattung Dufourea Lepeletier 1841 (Insecta: Hymenoptera: 
Apoidea: Halictidae: Rophitinae) Vierter Nachtrag. Linzer Biologische Beiträge, 31: 183–228. 

EBMER A.W., 2008. - Die westpaläarktischen Arten der Gattung Dufourea Lepeletier, 1841 (Insecta: 
Hymenoptera: Apoidea: Halictidae: Rophitinae) Fünfter Nachtrag.  Linzer biologische Beiträge, 40: 581–625. 

FIDALGO P. Á., FIDALGO M.Á., FONSECA N.N., HERGUETA J.I.P. & MARTÍN L.Ó.A., 2021. - Description of the 
hitherto unknown male of Andrena (Leucandrena) dinizi Warncke, 1975 (Apoidea: Andrenidae) with the first 
record from the Iberian  Peninsula of its potential broodparasite Nomada leucophthalama (Kirby, 1802) 
 (Apoidea: Apidae). Boletín de la Sociedad Entomológica Aragonesa (S.E.A.), 69: 124–136. 

GONZÁLEZ-VARO J., ORTIZ-SÁNCHEZ F.J. & VILÀ M., 2016. - Total bee dependence on one flower species despite 
available congeners of similar floral shape. PLoS One, 11: e0163122. 

GUSENLEITNER F. & SCHWARZ M., 2002. - Weltweite Checkliste der Bienengattung Andrena mit Bemerkungen 
und Ergänzungen zu paläarktischen Arten (Hymenoptera, Apidae, Andreninae, Andrena). Entomofauna 
Supplement, 10: 1–1280. 

HERERRA J., 1988. - Pollination relationships in southern Spanish Mediterranean shrublands. Journal of Ecology, 
76: 274–287. https://doi.org/10.2307/2260469 

MAGRACH A., MOLINA F.P. & BARTOMEUS I., 2020. - Niche complementarity among pollinators increases 
community-level plant reproductive success. Peer Community Journal, 1: https://peercommunityjournal.org 
/articles/10.24072/pcjournal.1/ 

MICHENER C.D., 2007. - The bees of the world. 2nd edition. Johns Hopkins University Press, Baltimore, XX pp. 
OLLERTON J., 2017. - Pollinator diversity: distribution, ecological function, and conservation. Annual Review of 

Ecology, Evolution, and Systematics, 48: 353–376.  
ORTIZ-SÁNCHEZ F.J., 2020. - Checklist de Fauna Ibérica. Serie Anthophila (Insecta: Hymenoptera: Apoidea) en 

la península ibérica e islas Baleares (edición 2020). In: RAMOS M.A. & SÁNCHEZ RUIZ M. (eds.). - Documentos 
Fauna Ibérica, 14. Museo Nacional de Ciencias Naturales, CSIC, Madrid, 1-83.  

OSYTSHNJUK A.Z., 1983. - A new subgenus and new species of bees of the genus Andrena F. (Hymenptera, 
Andrenidae) from the asiatic part of the USSR. Entomologicheskoe obozrenie, 62: 794–799. 

PATINY S., 1999. - Description d’une nouvelle espèce de Flavipanurgus Warncke, 1972 (Hymenoptera, 
Andrenidae, Panurginae). Notes fauniques de Gembloux, 37: 57–61.  

PISANTY G., SCHEUCHL E. & DORCHIN N., 2016. - Eight new species of Andrena Fabricius (Hymenoptera: 
Apoidea: Andrenidae) from Israel — a Mediterranean hotspot for wild bees. Zootaxa, 4189: 485–515. 
http://doi.org/10.11646/zootaxa.4189.3.3 

PISANTY G., RICHTER R., MARTIN T., DETTMAN J. & CARDINAL S., 2021. - Molecular phylogeny, historical 
biogeography and revised classification of andrenine bees (Hymenoptera: Andrenidae). Molecular 
Phylogenetics and Evolution, https://doi.org/10.1016/j.ympev.2021.107151 

PINTOS M.R., 2006. - Parques Nacionales de Andalucía. Medioambiente, 53: 6–11. 
RIVAS-MARTÍNEZ S.M., COSTA M., CASTROVIEJO S. & VALDÉZ E., 1980. - Vegetación de Doñana (Huelva, 

España). Lazaroa, 2: 5–189.  
WARNCKE K., 1967. - Beitrag zur Klärung paläarktischer Andrena-Arten. Eos, 43: 171–318. 
WARNCKE K., 1968. - Die Untergattungen der westpaläarktischen Bienengattung Andrena F. Memórias e estudos 

do Museu Zoológico da Universidade de Coimbra, 307: 1–110. 
WARNCKE K., 1974. - Beitrag zur Kenntnis und Verbreitung der Sandbienen in Nordafrika (Hymenoptera, 

Apoidea, Andrena). Mitteilungen aus dem Zoologischen Museum in Berlin, 50: 3–54. 
WARNCKE K., 1975. - Die Bienengattung Andrena F., 1775, in Iberien (Hym. Apidae). Teil A. Eos, 49: 293–314. 
WARNCKE K., 1976. - Die Bienengattung Andrena F., 1775, in Iberien (Hym. Apidae). Teil B. Eos, 50: 119–223. 
WOOD T.J., 2021. - Fifteen new Andrena species from little-visited arid, Mediterranean, and mountainous parts of 

the Old World (Hymenoptera: Andrenidae). Zootaxa, 4933: 451–492. https://doi.org/10.11646/ 
zootaxa.4933.4.1 

WOOD T.J., CROSS I. & BALDOCK D., 2020. - Updates to the bee fauna of Portugal with the description of three 
new Iberian Andrena species (Hymenoptera: Apoidea: Anthophila). Zootaxa, 4790: 201–228. 
https://doi.org/10.11646/zootaxa.4790.2.1 

WOOD T.J., GHISBAIN G., MICHEZ D. & PRAZ C., 2021. - Revisions to the Andrena faunas of the Iberian Peninsula 
and Morocco with the description of four new species (Hymenoptera: Andrenidae). European Journal of 
Taxonomy, 758: 147–193. https://doi.org/10.5852/ejt.2021.758.1431 

https://doi.org/10.31184/M00138908.1573.4083
https://doi.org/10.11646/zootaxa.3872.5.3
https://doi.org/10.2307/2260469
https://peercommunityjournal.org/articles/10.24072/pcjournal.1/
https://peercommunityjournal.org/articles/10.24072/pcjournal.1/
http://doi.org/10.11646/zootaxa.4189.3.3
https://doi.org/10.1016/j.ympev.2021.107151
https://doi.org/10.11646/zootaxa.4933.4.1
https://doi.org/10.11646/zootaxa.4933.4.1
https://doi.org/10.11646/zootaxa.4790.2.1
https://doi.org/10.5852/ejt.2021.758.1431


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


