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Introduction 

Colletes are solitary bees that build nests in the ground. 
Most species are specialised (oligolectic) pollen collec-
tors, which in extreme cases even visit only a single plant 
genus or species (MÜLLER & KUHLMANN 2008). As a genus, 
Colletes is easily recognisable in the Central European 
fauna by its bilobed ‘tongue’ (proboscis) in combination 
with dense body pilosity in fresh specimens. A bilobed 
proboscis is otherwise only found in Hylaeus, which, in 
contrast to Colletes, are almost hairless and therefore 
superficially look more like wasps. A general distinct fea-
ture for identification of Colletes is the second recurrent 
vein of the fore wing, which is uniquely sigmoidally bent 
outward in the posterior part (MICHENER 2007). 
Although Colletes is one of the ten most species-rich bee 
genera worldwide with over 524 described species 

(ASCHER & PICKERING 2020), it is less diverse in Europe with 
only 66 recorded species (GHISBAIN et al. 2023). In Central 
and Northwest Europe as defined here (Fig. 1) only 30 
species are known (Table 1) (REVERTÉ et al. 2023). Despite 
this comparatively low number of species, a reliable 
identification of Colletes is still a problem even in the 
very well-studied Western and Central European fauna. 
However, a reliable identification is prerequisite to ad-
vance research into these interesting but comparatively 
little-studied bees, of which new species have even re-
cently been discovered in Central and Southern Europe, 
such as C. standfussi KUHLMANN, 2003 (KUHLMANN 2003), 
C. pannonicus HÖLZLER & MAZZUCCO, 2011 (HÖLZLER & 

MAZZUCCO 2011) and C. jansmiti KUHLMANN, 2018 

(KUHLMANN & SMIT 2018, KUHLMANN 2025). 
The challenges of Colletes identification lie in the consid-
erable taxonomic problems that some species groups 
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pose even for experienced bee taxonomists. This was al-
ready emphasised by NOSKIEWICZ (1936) and AMIET et al. 
(2014), who rightly mentioned that the sometimes very 
small species differences, overlapping characters and in-
traspecific (geographical) variation can make identification 
difficult. In these cases, character combinations need to 
be used for species determination and in some speci-
mens identification is only feasible for an expert with a 
reference collection or even impossible in some cases. 
The C. succinctus group (ZENZ et al. 2021) and the females 
of C. chengtehensis YASUMATSU, 1935 and C. marginatus 
SMITH, 1846 (ZETTEL et al. 2019) are notorious in this re-
spect, in particular when species occur in the same area. 
In some regions, the species pairs C. eous MORICE, 1904 / 
C. nigricans GISTEL, 1857, C. carinatus RADOSZKOWSKI, 1891 
/ C. gallicus RADOSZKOWSKI, 1891 and C. daviesanus SMITH, 
1846 / C. inexpectatus NOSKIEWICZ, 1936 can also be prob-
lematic. At least in the C. succinctus group, genetic 
barcoding (sequence of the mitochondrial cytochrome 
oxidase 1 (COX1) gene), which is widely used for animal 
species identification, also reaches its limits. Within this 
group, there are hardly any or no diagnostic genetic differ-
ences between the species (KUHLMANN et al. 2007, ZENZ et 
al. 2021) that can be used for differentiation. 
Another reason for the difficulties in identifying Colletes 
species is the absence of comprehensive keys for Central 
and Northwest Europe that include all taxa currently 
known from the region. The basic work by NOSKIEWICZ 
(1936; includes an overview of the keys published up to 
that point), which is still indispensable for the Palaearctic 
fauna, as well as the key for the Central European species 
by BLÜTHGEN (1930) are incomplete and outdated and 
therefore difficult to use even for bee taxonomists. A 
number of later described species are missing in both 
publications and there have been significant nomencla-
tural changes since then. Colletes is not covered by the 
series ‘Illustrierte Bestimmungstabellen der Wildbienen 
Deutschlands und Österreichs’ (SCHEUCHL 2000, 2006, 
SCHMID-EGGER & SCHEUCHL 1997, DATHE et al. 2016), but a 
key to the 15 Swiss Colletes species is available in the se-
ries ‘Fauna Helvetica’ (AMIET et al. 2014). Even less taxa 
are treated in the illustrated keys to the Colletes bees of 
the British Isles (ELSE & EDWARDS 2018) and the Nether-
lands (SMIT 2009), that consider only nine species each 
and are therefore only of limited use for most parts of 

the study area. Thus, there is a significant gap and a de-
mand for an illustrated key for the identification of the 
Central and Northwest European Colletes species. The 
present work aims to fill this gap. 
 
Use of the determination keys 

This is the first modern and extensively illustrated identi-
fication key for Colletes that covers the 30 species that 
have been recorded in Central and Northwest Europe 
(Table 1). The aim is to enable a reliable determination of 
the species in this taxonomically difficult genus, as far as 
this is possible without reference material. However, in 
the case of aberrant individual specimens and especially 
in the difficult species groups mentioned above, there 
will always be problems where even an experienced tax-
onomist will encounter difficulties. Comprehensive 
illustrations aim to reduce these problems as far as pos-
sible. 
Central and Northwest Europe is here defined as the re-
gion shown in Figure 1. The area comprises the entire 
territories of 23 states. The only exception is France, 
where the Mediterranean south of the country has been 
excluded because of the additional Mediterranean spe-
cies found there. Due to the relative small number of 
Colletes species in Central and Northwestern Europe, the 
reference area of this key was defined more broadly in 
order to appeal to a wider user group, like BOGUSCH & 

STRAKA (2012) did for Sphecodes LATREILLE, 1804. How-
ever, the use of this key should be limited to its 
geographical reference area, as closely related taxa occur 
in the neighbouring regions to the south and east, and 
some widespread species show considerable geograph-
ical variation outside the region. 
As a general note it should be mentioned that photo-
graphs are usually not suitable for a reliable identification 
of most Colletes species. This applies in particular to live 
photos, which only in rare cases show sufficient detail. 
Exceptions are the few characteristic species (e.g. C. cu-
nicularius (LINNAEUS, 1761), C. nasutus SMITH, 1853, C. 
punctatus MOCSÁRY, 1877), provided that the relevant 
features are clearly visible in the images.  
For a verifiable and reliable identification usually pinned 
and professionally prepared specimens are required. 
Only with experience and knowledge of the regional bee 
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faded and rubbed off hairs or are dirty. The terminology 
for morphological structures and measurement sections 
(Fig. 2) used in the key follows MICHENER (2007). Puncture 
density is expressed as the relationship between punc-
ture diameter (d) and the space between them (i), such 
as i = 1.5d or i < d. The following abbreviations are used: 
BL = body length; F = flagellar segment of the antenna; S 
= metasomal sternum; T = metasomal tergum. 

fauna, some species can be identified in the field by ex-
perts. Detailed instructions and information on the 
preparation of wild bees can be found, for example, in 
EBMER (2010), ELSE & EDWARDS (2018) and HOPFENMÜLLER 

& MAYR (2023). For the identification of Colletes species 
it is crucial that the relevant morphological characters 
are clearly visible and ideally fresh specimens with well-
preserved pilosity should be used. It can be difficult or 
impossible to identify specimens that are worn out, have 

Fig. 1 Delimitation of the reference area of the identification key (orange with red boundary line). Countries are labelled with 
two-digit ISO country codes. 
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Fig. 2 Schematic frontal view of the head of a bee with measurement sections (adapted from MICHENER 2007: 46): (1) ocellocular 
distance, (2) upper interocular distance, (3) length of head, (4) width of head, (5) lower interocular distance, (6) malar area, (7) 
base of mandible. 

comparison (Supplemental Fig. 1a, 1b). It should be taken 
into account that the S7 of some species are delicate 
three-dimensional, bilaterally symmetrical structures 
that can easily stick together during preparation, poten-
tially resulting in (one-sided) artefacts (e.g. by bending, 
folds). 
In some cases, supporting information on distribution 
and flower visitation are given as additional criteria for 
identification in the key. These should be used with cau-
tion and only in combination with morphological char-
acters. Reasons for this are that due to global warming, 
distributional patterns have shifted considerably and in-
dividuals can sometimes be found far outside the main 
distribution area. In addition, even the females of oligo-
lectic species sometimes use a wider range of flowers 
(e.g. for nectar drinking instead of pollen collection). 
Males are generally not specialised on flowers, but can 

Specimens are easiest to examine when the wings are po-
sitioned at a slight back- and upward angle and the legs 
and antennae are spread out. In this way, all relevant 
structures of the head (e.g. clypeus, malar area, facial fo-
vea, vertex) and mesosoma (e.g. scutum, scutellum, 
propodeum, legs) can be easily examined. The metasoma 
should be slightly hanging downward so that both the 
propodeum and the dorsal and ventral sides of the meta-
soma are easily accessible. It is advisable to extract the 
proboscis in both sexes because the fine sculpture of the 
galea provide valuable specific characters in some taxa. 
In males, S7 and the genitalia should always be pulled 
out, as both are often diagnostically decisive. The male 
S7 is the most reliable and often simplest character for 
the identification of many species. To facilitate identifica-
tion, S7 are illustrated in dorsal view on an identical scale 
and grouped together in overview figures for direct 
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nigricans group anchusae group 
* eous MORICE, 1904 * anchusae NOSKIEWICZ, 1924 
nigricans GISTEL, 1857 clypearis group 
carinatus group floralis EVERSMANN, 1852 
carinatus RADOSZKOWSKI, 1891 impunctatus NYLANDER, 1852 
gallicus RADOSZKOWSKI, 1891 marginatus group 
hylaeiformis group chengtehensis YASUMATSU, 1935 
hylaeiformis EVERSMANN, 1852 marginatus SMITH, 1846 
caspicus group sierrensis FREY-GESSNER, 1903 
caspicus MORAWITZ, 1874 succinctus group 
* maidli NOSKIEWICZ, 1936 brevigena NOSKIEWICZ, 1936 
fodiens group collaris DOURS, 1872 
daviesanus SMITH, 1846 halophilus VERHOEFF, 1944 
fodiens (GEOFFROY, 1785) hederae SCHMIDT & WESTRICH, 1993 
inexpectatus NOSKIEWICZ, 1936 pannonicus HÖLZLER & MAZZUCCO, 2011 
similis SCHENCK, 1853 succinctus (LINNAEUS, 1758) 
senilis group graeffei group 
mlokossewiczi RADOSZKOWSKI, 1891 graeffei ALFKEN, 1900 
foveolaris group albomaculatus group 
* foveolaris PÉREZ, 1903 albomaculatus (LUCAS, 1849) 
cunicularius group punctatus MOCSÁRY, 1877 
cunicularius (LINNAEUS, 1761) nasutus group 
 nasutus SMITH, 1853 

 
 

 

 

 
 
 
 
 
 
 
 
 

be found near the host plants of females, where they are 
frequently looking for mating partners. Furthermore, in-
dividual bees can show divergent and untypical flower 

visitation behaviour that might result in misidentificat-
ions if determination is solely or largely based on flower 
visitation. 

Table 1 Colletes species of the study area. Detailed information on their occurrence at country level can be found in REVERTÉ et 
al. (2023). The categorisation into species groups follows the concepts of NOSKIEWICZ (1936) and KUHLMANN et al. (2009). * = 
species rarely found, only in the extreme south or southeast of the study area. 
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Key to Colletes species 

Due to the sexual dimorphism in bees, separate keys are provided for females and males. Female Colletes can be 
recognized by the scopa on the hind legs (hairy structure for pollen transport), 6 externally visible metasomal terga 
and 12 antennal segments while males have no scopa, 7 metasomal terga and 13 antennal segments. 
 
Females 

1a Scutellum on each side with large backward curved tooth (Fig. 1a-1) (BL 11–12 mm) ………………………….. C. graeffei 

1b Scutellum without teeth …………………………………………………………………………………………………………………………………..… 2 

 

 
2a(1) Head distinctly elongate, malar area about twice as long as width of base of mandible (Fig. 2a-1) (BL 12–15 mm) 
…………………………………………………………………………………………………………………………………………………….…………… C. nasutus 

2b Head not conspicuously elongate, malar area at most about as long as width of base of mandible ………………….… 3 
 

 
 
 
 

Fig. 1a-1 Colletes graeffei, scutellum with lateral tooth 

Fig. 2a-1 Colletes nasutus, malar area 
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3a(2) Metanotum strongly curved, medially raised, with an apical drop almost overhanging the horizontal part of the 
propodeum (e.g. Fig. 3a-1); punctation on disc of T1 very coarse (Figs 4a-1, 4b-1) …………………………………………..……… 4 

3b Metanotum even or only slightly curved, in about the same level as the horizontal part of the propodeum (e.g. 
Fig. 3b-1); punctation on disc of T1 much finer ……………………………………………………………………………………………………..… 5 
 

 

 
 

4a(3) T1 very coarsely punctate, marginal zone strongly depressed, with very clear truncate premarginal line (Fig. 4a-1) 
(BL 9–11 mm)  .............................................................................................................................................. C. punctatus 

4b T1 moderately coarsely punctate, marginal zone only slightly depressed, without distinct premarginal line (Fig. 4b-1) 
(BL 11–15 mm)  ...................................................................................................................................  C. albomaculatus 

 

 

 

 
 

Fig. 3a-1 Colletes punctatus, metanotum in lateral view Fig. 3b-1 Colletes impunctatus, metanotum in lateral view 

Fig. 4a-1 Colletes punctatus, marginal zone of T1 Fig. 4b-1 Colletes albomaculatus, marginal zone of T1 
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5a(3) Metasomal terga without distinct apical hair bands, consisting at most of single protruding hairs (Fig. 5a-1); facial 
fovea broad, about 3-4 times as wide as width of antennal flagellum (Fig. 5a-2) (BL 13–14 mm)  .............  C. cunicularius 
 
5b Metasomal terga with distinct apical hair bands, consisting of short appressed hairs (e.g. Fig. 5b-1); facial fovea 
narrower, at most 1.5 times as wide as width of antennal flagellum (e.g. Fig. 5b-2)  ...................................................  6 
 
 

 

 
 
 

 

 
 
 
6a(5) Front tibia curved, outward-facing surface concave, glabrous and polished (Fig. 6a-1); tarsal claws without tooth 
(Fig. 6a-2) (BL 10–12 mm)  ...........................................................................................................................  C. anchusae  

6b Front tibia ± straight, outward-facing surface unmodified (e.g. Fig. 6b-1); tarsal claws with tooth (e.g. Fig. 6b-2)  ....  7 

 

Fig. 5a-1 Colletes cunicularius, metasoma in dorsal view Fig. 5b-1 Colletes hederae, metasoma in dorsal view 

Fig. 5a-2 Colletes cunicularius, facial fovea Fig. 5b-2 Colletes halophilus, facial fovea 
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7a(6) Apical hair band of T1 (less so on T2 and following terga) medially consisting of very short and broad, scale-like 
hairs (Fig. 7a-1) (BL 9–12 mm) ................................................................................................................  C. hylaeiformis 

7b Apical hair band of T1 and following terga consisting of longer and more slender hairs (e.g. Fig. 7b-1)  ...............  8 

 

 

Fig. 6a-1 Colletes anchusae, front tibia Fig. 6b-1 Colletes similis, front tibia 

Fig. 6a-2 Colletes anchusae, tarsal claws Fig. 6b-2 Colletes cunicularius, tarsal claws 

Fig. 7a-1 Colletes hylaeiformis, apical hair band of T1 Fig. 7b-1 Colletes nigricans, apical hair band of T1 
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8a(7) Marginal zone of T1 in its posterior, slightly raised half broadly yellowish translucent (Fig. 8a-1, arrow), in the 
anterior half deeply depressed and dark reddish to blackish-brown (e.g. Fig. 8a-1)  ...................................................  9 

8b Marginal zone of T1 at most narrowly and much darker translucent (Fig. 8b-1, arrow) or only with a slightly raised 
narrow yellow margin (Fig. 8b-2, arrow)  .....................................................................................................................  10 

 

 
 

 

 

 

Note: Differences between the females of the following two species are subtle. 

9a(8) Premarginal line of T1 medially distinct and well defined, transition from disc to depression abrupt, almost 
truncated (Fig. 9a-1, arrow); punctation on disc of T1 slightly coarser and more dispersed (Fig. 9a-2); punctation on 
disc of T2 distinctly more dispersed (i > d) (Fig. 9a-3). In SE Central Europe (BL 10–12 mm)  ....................  C. carinatus 

9b Premarginal line of T1 medially indistinct, transition from disc to depression gently curved (Fig. 9b-1, arrow); 
punctation on disc of T1 slightly finer and denser (Fig. 9b-2); punctation on disc of T2 distinctly denser (i < d) (Fig. 9b-
3). In SW Central Europe (BL 10–12 mm)  .......................................................................................................  C. gallicus 

 

Fig. 8a-1 Colletes carinatus, marginal zone Fig. 8b-1 Colletes sierrensis, marginal zone 

Fig. 8b-2 Colletes eous, marginal zone 
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Fig. 9a-1 Colletes carinatus, premarginal line of T1 Fig. 9b-1 Colletes gallicus, premarginal line of T1 

Fig. 9a-2 Colletes carinatus, disc of T1 Fig. 9b-2 Colletes gallicus, disc of T1 

Fig. 9a-3 Colletes carinatus, disc of T2 Fig. 9b-3 Colletes gallicus, disc of T2 
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10a(8) Preoccipital ridge sharp edged behind the upper part of the eye (Fig. 10a-1)  ...............................................  11 

10b Preoccipital ridge ± evenly rounded (e.g. Fig. 10b-1)  ..........................................................................................  13 

 

 

 

 
11a(10) Clypeus with transverse wrinkles bending towards the middle (Fig. 11a-1). Oligolectic on Odontites; in SW 
Central Europe (BL 8–10 mm)  .....................................................................................................................  C. sierrensis 

11b Clypeus with ± longitudinal wrinkles (e.g. Fig. 11b-1). Polylectic or presumably polylectic species  ...................  12 

 
 

 

 

 

 

 

Fig. 10a-1 Colletes chengtehensis, preoccipital ridge 
behind eye 

Fig. 10b-1 Colletes hylaeiformis, without preoccipital ridge be-
hind eye 

Fig. 11a-1 Colletes sierrensis, clypeus Fig. 11b-1 Colletes marginatus, clypeus 
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Note: Distinguishing the females of the following two species is very difficult and, in some cases, not possible with 
certainty, as C. chengtehensis in Central Europe (western edge of its range) looks very similar to C. marginatus. 

12a(11) Disc of scutum usually at least with a few scattered dark (brown to blackish) erect hairs (Fig. 12a-1). If the 
hairs of older specimens are rubbed off, faded or, in rare cases, only light-coloured hair is present, a combination of 
other, partially with C. chengtehensis overlapping characters need to be used for identification and, if necessary, 
weighed against each other in the case of conflicting results: Scutum only in the very middle of the disc occasionally 
with more scattered punctation (i = d) (Fig. 12a-2); discs of T1 and T2 with slightly coarser and more scattered punc-
tation (Figs 12a-3, 12a-4); lateral hair patches on the basal declivous part of T1 smaller, medially separated, not 
forming a transverse band (Fig. 12a-5). Widespread in Central and NW Europe (BL 8–10 mm)  ............  C. marginatus 

12b Scutum without dark hairs (Fig. 12b-1). The following characters are partly overlapping with C. marginatus but 
they can be used to support the determination: Scutum on the disc a larger area with more scattered punctation (i = 
d) (Fig. 12b-2); discs of T1 and T2 with slightly finer and denser punctation (Figs 12b-3, 12b-4); lateral hair patches on 
the basal declivous part of T1 larger, forming a transverse band (Fig. 12b-5). Only in steppe regions of SE Central 
Europe (BL 8–10 mm)  ..........................................................................................................................  C. chengtehensis 

 

 

 

 

 

Fig. 12a-1 Colletes marginatus, scutum in lateral view Fig. 12b-1 Colletes chengtehensis, scutum in lateral view 

Fig. 12a-2 Colletes marginatus, scutum in dorsal view Fig. 12b-2 Colletes chengtehensis, scutum in dorsal view 
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Fig. 12a-3 Colletes marginatus, disc of T1 Fig. 12b-3 Colletes chengtehensis, disc of T1 

Fig. 12a-4 Colletes marginatus, T2 Fig. 12b-4 Colletes chengetehensis, T2 

Fig. 12a-5 Colletes marginatus, pilosity pattern of T1 Fig. 12b-5 Colletes chengtehensis, pilosity pattern of T1 


